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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypoBHE CpeaHero odmero oOpa3oBaHUs pa3paboTaHa Ha
OCHOBE IIOJIOKEHUI M TpeOOBaHMN K pe3ylbTaTaM OCBOCHUS OCHOBHOW 00pa30BaTebHOM
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroM ¢denepanpbHO padoueit
nporpamMMbl BocriuTanus W KoHnenuuu mnpenonaBaHust ydeOHoro mnpeamera «Pusmka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOLMX OCHOBHbBIE
o0Opa3oBaTesibHbIE IPOrPAMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE IPEIMETHOE COJEpXKAHUE,
YCTAHABJIMBACT PEKOMEHIYEMYIO IIOCIIEAOBATEIFHOCT M3YYCHHS TEM M Pa3fesioB Y4eOHOro
npeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBA3EHM, JIOTMKM y4eOHOIo
nporecca, BO3PAacCTHbIX ocoOeHHocTed oOywaromuxcesd. [Iporpamma mno Qusuke pgaér
IpEeICTaBICHUE O LENAX, COAEPKAaHUM, OOIIeH cTparernu oO0y4eHHUs, BOCIMTAHUS U Pa3BUTUS
oOyJaromuxcs cpeAcTBaMu yueoHoro npeamera «Pu3nka» Ha yriryoJIEHHOM YPOBHE.

N3yuenne kypca QuU3MKM yrIyOJEHHOTO YPOBHSA TIO3BOJIIET pPEATM30BaTh 3aqauu
npodecCHOHATIBLHON OpPHEHTAIMM, HalpaBJIEHO HA CO3JlaHHE YCJIOBMH Ul MPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX W TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI Il  TPOJOJDKEHUsT O0pa3oBaHMS B OpraHM3alusAX Mpo(ecCHOHATBLHOTO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIUATEHOCTSIM.

B mporpamme mo QusMke Onpenensrorcs IUIAHUpYEeMble pe3ysbTaThl OCBOEHHUS Kypca
¢u3uKku Ha YpOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeAMETHBIE,
npeaAMeTHbIE (Ha yriiyOsn€éHHOM ypoBHE). HaydHO-MeToA00TnuecKoi OCHOBOM ISl pa3paboTKU
TpeOOBaHUI K JIMYHOCTHBIM, METANpPEIMETHBIM M MPEIMETHBIM pe3ysibTaTaM O0yYaroIuXcs,
OCBOMBILHUX MPOrpaMMy 1o (GU3MKE Ha YPOBHE CPEIHEro 001Iero oopa3oBaHus Ha yIrIIyOJIEHHOM
YPOBHE, SIBJIIETCA CUCTEMHO-IEATEIILHOCTHBIN MOAXO/.

[Tporpamma o ¢pu3nKe BKIOYAET:

IUTAaHUPYEMbIE pe3yNbTaThl OCBOEHUS Kypca (U3MKU Ha YriyOJEHHOM ypOBHE, B TOM
YHClie IPeIMETHbIE PE3yIbTaThl IO rojlaM O0yUYeHus;

coJiepkaHue yueOHoro npeamera «Pu3uKay o rogaM o0ydeHus.

[TporpamMa mo Qu3uKe HMEET HPUMEPHBIM XapakTep M MOXeT ObIThb HCIOJIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABIIEHUSI CBOUX PabOUUX MPOTrpaMM.

[IporpaMmmMa 10 (u3MKE HE CKOBBIBA€T TBOPYECKYIO HWHUIMATUBY Y4WUTEIeH U
IIPEOCTABIAET BO3MOXHOCTH JUIsl pEalM3alud PA3IMYHBIX METOJMYECKHX TOAXOAOB K
npenojiaBaHuio (U3UKKM Ha YriyOlIEHHOM YPOBHE NpPU YCIOBHUU COXPaHEHHs 00s3aTeIbHOMN
YacTH COJIEP KaHUS Kypca.

®du3nka Kak HayKa 0 HanOoJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIM BKJIJ B CHCTEMY 3HAHUN 00 OKpYKaIOLIEM MHpeE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHe 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUH, U3y4aeMbIX
XumHel, ouonoruel, ¢usmdeckoit reorpadueir u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM OMpeAesnsio XapakTep M OypHOe pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IIOJyYeHHsS HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMu. M3yueHue (UMK BHOCUT OCHOBHOW BKJaa B
dbopMUpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI MHpa oOydvaromierocs, B (QopMHUpOBaHUE
YMEHUH NPUMEHATh HaAYYHbIH METOJ MO3HAHUS IIPU BBIIOJHEHUH UMH YU4eOHBIX UCCIIEI0OBaHUM.



B ocHOBYy Kypca pu3nku Ha ypoBHE CpeIHEro oOIIero oOpa3oBaHMs MOJOXKEH PsI UICH,
KOTOpPbIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BONPOCHI KJIACCHYECKOW, TaK U
COBPEMEHHOU (PU3HKH.

Hoea zenepanuszayuu. B cooTBEeTCTBMM C He Mmarepuan Kypca (QuU3MKH 00BbeAMHEH
BOKpPYT (pusmueckux teopuil. Benymmm B Kypce siBisiercss (GOpMUpPOBaHHE IMPEICTABICHUHA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIoiIb30BaHUE T'yMaHUTapHOTO
noTeHImana GU3NIecKoil HayKH, OCMBICIIEHUE CBS3U Pa3BUTUS (PU3UKHU C Pa3BUTHEM OOILECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoea npuxnaonoii Hnanpasiennocmu. Kypc ¢dusukm  yrayOon€HHOTO — ypOBHS
IpernonaraeT 3HakOMCTBO C HIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX MPUIOKEHUH
U3YyYEHHBIX TEOpUi U 3aKOHOB. IIpu 3TOM paccMaTpuBalOTCS HA YPOBHE OOIIMX MPEACTABICHUI
U COBPEMEHHBIE TEXHUUYECKHE YCTPOHCTBA, M TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercs MNOCPEICTBOM BBEACHUS HJIEMEHTOB COJEpKaHMs,
HOCBALIEHHBIX 3KOJIOIMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYXKIeHUS MPoOIeM palliOHAIBHOTO IPUPOJIOTIONIB30BAHMS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHnue conepkaHusl IPOrpaMmbl 10 (PU3UKE JTOJKHO OBITh IOCTPOCHO HA MPUHIUIIAX
CHUCTEMHO-/IEATEIbHOCTHOr O 1oxo/a. s GU3uKy peainzanus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCTIOJIb30BAaHUM CaMOCTOSITEILHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO ICHWCTBYMOMIETo (hakropa
yuebHoro mpouecca. Jlng yrayOn€HHOro YpoOBHST — 3TO CHUCTEMAa CaMOCTOSITENbHOIO
YYEHHUYECKOr0 3KCIIEPUMEHTa, BKJIIOYAIOIIEr0 (PPOHTAIbHBIE YUYEHUYECKHUE OIbITHl IpHU
U3y4eHHUM HOBOIO MaTepuaia, JlabopaTropHble paboTel U paboThl mpakTukyma. Ilpu sTom
BO3MOJXKHBI JIBa crioco0a peanu3anuu GU3NYecKoro npakTukyma. B mepBoM ciydyae mpakTUKyM
npoBoauTcs nu6o B koHue 10 m 11 kiaccoB, MO0 mocie MepBoro W BTOPOrO TMONYTOAMI B
KaXJIOM M3 3THX KjaccoB. BTopoil cnoco® — 3To mHTerpauus paboT NMpakTHKyMa B CHCTEMY
71a00paTOpHBIX paboT, KOTOpPhIE MPOBOJATCS B Mpolecce U3ydeHus paszaena (temsl). [Ipu sTom
1ol paboTamMH MPaKTUKyMa MOHUMAETCsI CAMOCTOSITENIbHOE MCCIIEI0BaHNE, KOTOPOE MPOBOIUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUa 0€3 MOIIAaroBoi HHCTPYKIIUH.

B nporpamme no ¢usuke cucremMa yueHHUECKOTo IKCIEPUMEHTa, J1a00paTOpHbIX paboT U
NpaKTUKyMa MpeCTaBlIeHa eANHBIM NepeyHeM. BrIOop TeMaTuKH ISl 3TUX BHJIOB YIEHUYECKHX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHMKaMHU 00pa3oBaTeNbHOTO Ipolecca HCXOAs W3
O0COOEHHOCTEHl MOYPOYHOrO IUIAHUPOBAHMUS M OCHauleHus: kaOuHeta ¢usuku. Ilpu sToM
o0ecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMMCS YMEHUSMH IPOBOAUTH TMpPSIMbIE M KOCBEHHbBIE
U3MEpPEHUs, HCCIEIOBaHUs 3aBHCUMOCTEH (M3NYECKHUX BEJIWYMH WU IOCTAHOBKY OIBITOB I10
NPOBEPKE MPEUIOKEHHBIX THITOTES.

Bornbiioe BHUMaHWE yAeNseTcs PelICHUIO PAacuETHBIX W KadeCTBEHHBIX 3amad. [Ipu sTom
JUI PacUYETHBIX 3a/la4 MPUOPUTETOM SBIISIOTCS 3aJaud C SBHO 3aJJaHHOM M HESIBHO 3a/J1aHHOU
(bu3nuecKoil MOJIeNbI0, MO3BOJIAIOIINE MPUMEHATh U3yYeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak
U3 OJTHOTO pa3jeyia Kypca, Tak U MHTErpupys MpUMEHEHUE 3HAHWW U3 pa3HbIX pasnenoB. s
Ka4eCTBEHHBIX 3a/a4 TMPHOPUTETOM SIBISIIOTCS  3alaHusl Ha OOBsCHEHWE/TpefcKa3aHHue
OpOoTeKaHUs (U3UYECKUX SBICHUH U MPOLIECCOB B OKpY)KaIOLIeH >KU3HM, TpeOyromue BbiOopa
(bu3nUecKoil Moenu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBaHusmu DPI'OC COO k MarepuaabHO-TEXHHYECKOMY
o0ecrieyeHnI0 y4eOHOro mporecca Kypc (Gpu3MKH yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
obmiero oOpa3oBaHHs JTOJDKEH HM3y4aThCS B YCIOBHUSIX IMPEAMETHOTO KaOwHera. B kaOuHere
(GU3UKHU TOJDKHO OBITh HEOOXOAUMOE JIA00OPaTOPHOE 00OPYIOBAHUE JUTSI BBITIOTHEHUS YKa3aHHBIX
B IIporpamMMe 1o (pu3MKe YYeHUYECKHUX OIBITOB, Ja0OpaTOPHBIX PadOT W paboOT MpPaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JleMoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C MPHHLIUIIOM
MUHHMAJIbHON JOCTATOYHOCTH M OOECIEUMBACT IMOCTAHOBKY IEPEUMCIICHHBIX B MPOTPaMMe IO
(GU3nKe KIFOYEBBIX JEMOHCTPAIMH JUIsI MCCIEIOBAaHUS HM3y4YaeMbIX SIBJICHHUH M IPOIECCOB,
OIMIUPHYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE IS YYCHHMUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILUICKTOB M OOecreurBacTcss B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemMaTndeckue KOMIUIEKThI JIa0OpaTOPHOTO OOOpYIOBAaHUS JOJDKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIILHBIX CUCTEM B BUIE HU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMH TIEJISIMU M3YYCHUST GUUKU B 00IIEM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHUE UHTEPECA U CTPEMIICHUST 00YYArOIIUXCS K HAYYHOMY U3YyUSHHIO TIPUPOJIBI,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHWH O HAYYHOM METO/A€ TMO3HaHUS U  (HOpMUpOBaHHE
UCCIIEIOBATEILCKOTO OTHOIIECHHS K OKPY)KAOIIUM SIBIICHHSIM;

dopMHpOBaHHE HAYYHOTO MHUPOBO33PCHHS KaK pe3yibTaTa HM3Y4YCHHS OCHOB CTPOCHHSI
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PH3HKH;

¢dopmMupoBaHrEe YMEHHI OOBSICHATH SIBICHUS C UCIONBb30BaHUEM (DM3UYECKUX 3HAHUHA U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHUpOBaHUE TIPEACTABICHUH O pOJIM (U3UKU JJISl PA3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TPEJCTABIEHUH O BO3MOXKHBIX cdepax Oyaymeil mnpodeccnoHanbHOM
NeSITebHOCTH, CBSI3aHHBIX C (DU3MKOM, MOJIrOTOBKA K JajibHEileMy OOyYeHHI0 B 3TOM
HaTpaBlIECHUH.

JlocTikeHne STHX Iesel o0ecTieYrBaeTCsl PElICHHEM CIIEAYIOMNX 337ad B TpoIecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHusI:

npuoOpeTeHne cucTeMbl 3HaHHH 00 oO0mMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHsIX, BKJIIOYAsT MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, dJIEKTPOJANHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI aCTPOPU3HKH;

dbopmMEpoBaHHE YMEHUI PUMEHITHh TEOPETHUECKUE 3HAHUS JIJIsI OOBSICHEHHS (PU3UIECKUX
SBJICHUN B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B MOBCEIHEBHON XKU3HU;

OCBOCHME CIIOCOOOB pEIIeHUs Pa3InYHbIX 3a/1a4 C SBHO 33JaHHOM (U3UUECKON MOJENbIO,
3aja4d, IOAPa3yMEBAIONINX CaMOCTOSTENIbHOE CoO3/laHue (U3MUEecCKOW MOJeNu, aaeKBaTHON
YCIIOBHSIM 3aJ1a9¥, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3NYECKHX OCHOB M MPHHLMUIIOB JEHCTBUS TEXHUYECKHX YCTPOMCTB W
TEXHOJIOTHYECKUX MPOLECCOB, X BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIQJICHUE METOJaMH CaMOCTOSTEIHLHOTO TUTAHUPOBAHUS M TPOBEACHUS (DU3NIECKUX
OKCTIEPUMEHTOB, aHaJlM3a ¥ WHTEpHpeTald WHPOPMALUU, ONPEACICHUS JTOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3/IaHUE YCIIOBUM JUIsl pa3BUTUS YMEHHH NPOEKTHO-HCCIIEI0BATENIbCKOM, TBOPYECKOM
NeSITeTTbHOCTH;



pa3BUTHE UHTEPEca K chepam mpodhecCHOHATBLHOM IS TEIIBHOCTH, CBSI3aHHOM C (PU3HKOM.

B coorBerctBun ¢ TpeboBanusiMu PI'OC COO yrnyOnéHHBIH ypOBEHb H3YUEHUS
yuebHoro mnpeamera «®Pu3nka» Ha YpOBHE CcpenHEero oOmero oOpa3oBaHUS BBIOMpACTCS
0o0y4armuMucs, MIAHUPYIOIIMMH MPOJOJKEHHEe 00pa3oBaHMs IO CIEUUaIbHOCTAM (U3HUKO-
TEXHUYECKOTO MPOouIs.

Ha usydenne pusuku (yriyOnéHHBIN ypOBEHB) HA YPOBHE CPEAHETO OOIIEro 00pa3oBaHus
otBoautcs 340 gacos: B 10 kinacce — 170 vacoB (5 yacoB B Hepento), B 11 kiacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipennaraemslii B mporpamme 1no Gu3mke nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JElaeT BbIOOp MpoBeACHHUs 1a00OpaTOpHBIX paboT u
OTIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00yJarOmuXcsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ousuka — (yHIaMeHTanbHas Hayka o npupoje. HayuHblid METOA MO3HAHHUS U METOMbI
UCCIICIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepuMEHT U Teopus B Mpolecce Mo3HaHus npupoasl. Habmoaenue u skcriepuMeHT B
buzuke.

Crioco6b1 u3MepeHns (U3NYECKUX BEITUYMH (QHAJIOTOBBIC U IU(PPOBBIE U3MEPUTEIHHBIC
puOOpbI, KOMIIBIOTEPHBIE AJATYUKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHuil Gu3ndeckux BeIU4UH (a0CONIIOTHAS U OTHOCUTEINbHAS).

MonenupoBanue (Gpu3MUecKUX SIBICHUN M MPOLIECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPOE TEJI0, UlealbHasl )KUKOCTh, UJI€AIbHBIN I'a3, TOUEUHBIH 3apsan). ' unoresa. ®uznueckuit
3aKOH, I'PaHULIbl €r0 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Ponp u mecro ¢u3uku B (OpMUPOBAHMM COBPEMEHHOW HaydyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenne cuibpl TOKa W HANPSHKEHUS B IEMH IOCTOSIHHOTO TOKa TMPU TOMOIIA
AQHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HakoMcTBO ¢ 1UGpoBoil maboparopueit nmo ¢usuke. [Ipumepsl u3mMepeHus: PUINIECKUX
BEJTMYUH IIPU MOMOIIM KOMITBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuyeckoe JaBukeHHE. OTHOCUTEIBHOCTH MEXaHWYECKOro JBrkeHus. Cucrema
OTCYETA.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Panuyc-BekTop MarepuanbHOM TOYKHM, €ro MPOEKUUHW Ha OCH CHUCTEMBl KOOpIUHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopAHuHAT. ClokeHue NnepeMenieHuil u
CJI0KEHHE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBH)KEHHE. 3aBUCUMOCTh KOOPJUHAT,
CKOPOCTH, YCKOPEHHS ¥ TIyTH MaTepUaIbHON TOYKHU OT BPEMEHHU U X IPaPUKHU.

CBobOomHoe majzeHue. YckopeHue cBOOOTHOTO majeHus. J[BrkeHue Tena, OpOIIeHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MAaTEPUAIbHOW TOUKHU
OT BpEMEHH U UX TpaduKu.

KpuBonunerinoe nBuxeHue. J[BuxeHne MaTepruaaibHOM TOYKH IO OKPYKHOCTH. YTJ0Bas 1
nuHelHas ckopocTh. llepwon m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJbHOE (TaHTeHIIMATLHOE) U TIOJTHOE YCKOPEHUE MaTePUAIbHON TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIHAOMETP, JABH)KEHUE
CHapsJI0B, LIETIHbIE, IIeCTepEHYAThIE U PEMEHHBIE Nepeay, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mogenb cuctemMbl OTCUETA, MIUTFOCTPALINS KUHEMATUUECKUX XapaKTePUCTUK JIBHXKECHHUSI.

Crioco0b! HcceJOBaHuUs IBUKEHHH.

Wnmroctpanus npeaenbHoro nepexoaa U n3MepeHrue MrHOBEHHON CKOPOCTH.



[IpeoOpa3zoBaHne MBHKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne aBM>XeHUsS Teja, OpOIIEHHOTO MOJ] YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

HamnpaBnenue cCkOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHue nyTel, TPACKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie padbomot, npaKmuKym.

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne yCKOpeHUsT TMpU MPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBHJKEHUHM IO
HAKJIOHHOM INIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JIBUYKEHUH.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEH0BaHO HCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yuenne OBMXKEHUS Teja, OpOIIEHHOTO TOPU30HTAIBHO. [IpoBepKa rUmoTe3sl O MPSIMOi
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TeJa.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSSHHOM IO MOJIYJIFO CKOPOCTBIO.

WccnenoBanue 3aBUCUMOCTH Tiepuojia OOpalieHusi KOHHYECKOTO MasiTHUKa OT €ro
I1apaMeTpOB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproTona. MHepunanbhbie cucteMmsl oTcuéra. [IpuHIMI OTHOCUTENBHOCTH
[Nanunes. HeuneprmanbHbie CUCTEMBI OTCUETA (OMPEIEICHHIE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uiuu cui.

BTtopoii 3akon HeroToHa [ MaTepraibHON TOUKH.

Tperuii 3akoH HproTOHA i1 MaTe€pUaIbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TsDKeCcTH. 3aBUCUMOCTh YCKOPEHHs CBOOOJHOTO TIQJEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO TJIAHETHI M OT reorpaduueckoil mupoThl. JIBH>kKeHHe HEOeCHBIX Tel M HX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1BUXKyIierocsi ¢ yCKOpeHHUEM.

Cwia tpenus. Cyxoe TpeHue. Cuna TpeHUs CKOJBXKEHUS M CHJIa TPEHUS TIOKOSI.
Koadduiment tpenuns. Cuna conpoTUBIEHUS MPU ABMKEHUU Tella B JKMIKOCTH WU Trase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHUS.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuna Apxumesna.

TexHuueckne yCTpOMCTBA M TEXHOJOIMYECKHE MPOLECCHl: MOAIIUITHUKH, JIBUKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Hab6nronenue nBuKeHUs TEN B HHEPIMAIBHBIX M HEMHEPIIUATBHBIX CHCTEMax OTCUETa.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WJIM IIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHOICUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM MACChI TN
Ha €ro YCKOpPEHUE B HHEPIUATILHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BOSHUKAIOIIMX B PE3YJIbTATEe B3aUMOJIECHCTBUS TEIL.

N3mepeHne mace 1o B3auMOJICUCTBHUIO.

HesecomocTs.



Bec tena npu yCKOPEHHOM NOABEME U NAJCHUU.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

W3mepenne paBHOAECHCTBYIOIIEH CHIT TP IBHXKEHUU OpycKa 10 HAKIOHHOW MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHUCUMOCTH BpPEMEHHM JBIKEHHS OpycKa IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

N3yuenue ABUKEHUSI CUCTEMBI Tell, CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKui OJIOK.

N3mepenne kodddummenTa TpeHus Mo BEIWYHHE YTI0BOr0 Kod((HUIIMEeHTa 3aBUCUMOCTH
FTP(N)'

HccnenoBanue JBWXKeHUs Opycka [0 HAKJIOHHOM IUIOCKOCTH C IEPEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3ydeHue ABUKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTebHOE JIBHXKEHUE TBEPIOTO Teja.
MoMEHT cuiibl OTHOCHUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBust paBHOBecUsl TBEPAOTO Tea.

YcroitunBoe, HeycTOUMBOE, O€3pa3InYHOE PABHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunael paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue yclI0OBUI paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacd€T CUJI YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMIAb ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

HMmnynsc MaTepuanbHONW TOUYKH, CUCTEMbBl MaTepHUalbHBIX TOYeK. LleHTp macc cuctemsl
MaTepuaibHbIX TOYeK. TeopeMa 0 JBUKEHUH LIEHTPA Macc.

HMnynbe cuiibl U H3MEHEHHE UMITYJIbCa Tena.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

MoMeHT umnynbca MaTepuanbHOM ToukH. IIpencraBieHne O COXpaHEHMH MOMEHTA
UMITYJIbCA B [IEHTPAIbHBIX MOJISIX.

Pabora cuibpl Ha MaloM M Ha KOHEYHOM mepemerneHuu. ['paduueckoe mpencraBieHne
paboTHI CHITBIL.

MOIIHOCTD CHUIIBL.

Kunernyeckass sHeprus maTtepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
SHEPrUU MaTepUAIbHOIN TOUKH.

[ToreHnnanbpHBle M HEMOTEHIMAIBHbIE cuibl. [loTeHnmanbHas sHeprus. [loTeHnuanpHas
SHEprus ynpyro negopMHpoOBaHHOW MpyKuHBI. [loTeHImanbHas SHEprus Teaa B OJHOPOJHOM



IpaBUTalMOHHOM MoJe. [loTeHnuanbHas 3Heprusa Tejna B TPaBUTALMOHHOM I10JIE OZHOPOJHOTO
1apa (BHyTpH U BHe 11apa). Bropast kocMudeckast CKOpocTb. TpeThbsi KOCMUYECKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKOW YHEPIUM.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHymM s MACANbHOM JKUJIKOCTH Kak CJIEACTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKON IHEPTUU.

TexHnuYecKkue yCcTpOHMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBU)KCHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE BUKEHUE.

H3MepeHne MOIIHOCTH CHJIBL.

W3MeHeHne 3HepruM Tea Mpu COBEPILIEHUU padOThI.

B3anMHuble npeBpanieHuss KMHETUYECKOM M NOTEHIMAIBHOW SHEPruil IpU JEHCTBHM Ha
TEJIO CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomoi, PAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

M3mepeHue cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISI U MOLTHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHJIBL.

HccenenoBanue cCoXpaHEeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

M3mepenre KNHETHYECKOM YHEPTUH Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS TOTEHLUAIBHOM SHEpIUy NPYKUHBI C pabOTOMN CUJIBI TPEHHUSL.

Onpenenenue paboThl CHIIBI TPEHUS PU IBUKEHUH TeJa [0 HAKJIOHHOMN IIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka ¥ TePpMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOPUU.

OCHOBHBIE TOJIOKEHHSI MOJIeKyJIsspHO-KuHeTnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHCTBUS
YacTHI BelecTBa. MoOJIe CTPOCHHS Ta30B, )KUAKOCTEH W TBEPABIX TeI U OOBICHEHUE CBOMCTB
BElleCTBA Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTBa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. TemmnepaTypa u crocoObl e€ u3mepenus. lllkama temmnepatyp
enbcus.

Mogens wnaeanbHOTO ra3a B MOJIEKYJSIPHO-KMHETHYECKOW TEOPHUM: YacTHIBl Tras3a
JBUKYTCS XaOTUUYECKH U HE B3aUMOJEHUCTBYIOT IPYT C JPYTOM.

['a3oBble 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temreparypa
(wkama Ttemmneparyp KensBuna). 3axon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe npeacraBieHre U30MPOILIECCOB: U30TEpMa,
u30xo0pa, n3obdapa.

CBs3p MeEXIy [aBJIEHUEM U CpPEAHEW KHHETUYECKOW DSHEpPruel MOCTYyNaTelbHOIO
TEIUIOBOTO JBMKEHHUS MOJIEKYJl HJAealbHOro Tra3a (OCHOBHOE YpPaBHEHHME MOJIEKYJSpPHO-
KMHETUYECKOW TEOpUH HJI€aTbHOIO ra3a).

CBsi3b  aOCONIIOTHOW  TeMmepaTypbl TEPMOJMHAMHMYECKOW CHCTEMBI CO  CpeaHei
KMHETUYECKOW DHEPrueH MOCTYNaTENbHOIO TEIIOBOTO ABUKEHUS €€ YaCTHILI.



TexHuueckue YCTpOIICTBA M TEXHOJIOTMYECKHE TMPOILIECChl: TEPMOMETp, Oapomerp,
MIOJIy4YCHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTHULl BELECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buzaeopoiuk ¢ 3anuchio peaabHOr0 OPOYHOBCKOTO JBUKEHUS.

Juddyzus xxuakocTen.

Mognens onbiTa lllTepHa.

[IpuTsxeHnue MoJIeKyI.

Moenu KpUCTaUIMYECKUX PEIETOK.

HabGntonenue u ucciaenoBanue U30mpoLeccoB.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEILNIOBOTO PABHOBECHS MPU TEIIOOOMEHE MEXKIyY
ropsiuei U X0JIOJAHON BOJOM.

V3ydyeHrne W30TEpPMHUYECKOro TMporecca (PeKOMEHIOBAHO HWCIIONb30BaHUEe MHU(POBOM
nabopaTopun).

N3yueHnue nu30X0opHOro mpoiecca.

N3yuenune nzobapHoro nporiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepmoanmHamuueckast (TH) cucreMa. 3agaHue BHEIITHUX YCIIOBUH s
TEPMOJMHAMUYECKOM CUCTeMbl. BHemHume u  BHyTpeHHue napamerpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMbI KaK CPEIHHE 3HAYEHUS BEJIWYWH, ONMHCHIBAIOIINX €€ COCTOSHHE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hayasio TepmMoanHaMuku. CaMONpOU3BOJIbHAS peflakcalis TEPMOAMHAMUYECKON
CHCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens wuaeanbHOro Tra3a B TEPMOJWHAMUKE — CHUCTEMa YpPABHEHHM: YpaBHEHUE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsl BHYTPEHHEW SHEPruM. Y CIOBUS NMPUMEHUMOCTHU
OTOM MOJENIM: HHU3Kasg KOHIIEHTpalus 4YacTHLl, BBICOKHE TEMIIepaTyphl. BrlpaxkeHue mid
BHYTPEHHEN YHEPIUU OJJHOATOMHOTO MJI€aJIbHOTO rasa.

KBa3zucrarnueckne u HECTaTUUECKUE MTPOLECCHI.

DOnemeHTapHas paboTa B TepMOANHAMUKE. Beruncienne paboTsl o rpaduky mnpoiiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco0 HW3MEHEHHsS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKOU
cucteMbl 0e3 coBepiieHus padoThl. KOHBEKIHS, TETUIONPOBOIHOCTD, N3ITyUYCHHUE.

KonuyectBo Temnorel. TemnoéMkocTh Tena. YAelnbHass W MOJSpHas TEMI0EMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenpHas TeIUioTa CropaHus ToluMBa. Pacuér komuyectsa
TEIJIOTHI TIpH Tetutonepenaye. [lonstue o0 agunadbaTHOM Mporiecce.

[lepBblii 3ak0H TepMoIuHAMUKU. BHyTpeHHss sHeprus. KomudectBo TemnoTsl U paboTa
KaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUN TEPMOJAUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOJMHAMUKM JUII PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSTHUE TEPMOJAMHAMUYECKON CHCTEMBI MPOXOIUT EIUHCTBEHHAs aauadara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3aK0H TepMOIMHAMUKKU JJI1 HEPABHOBECHBIX ITPOLECCOB: HEBO3MOXHO MEPENATH
TEIUIOTy OT Oojiee XONOJHOTO Tena K Oonee Harperomy O0e3 kommencanuu (Kmaysumyc).
HeobpaTtuMocTs IpUPOTHBIX MTPOIIECCOB.



[Tpunimne! aeiicTBus TenaoBbix mamuH. KIT/I.

Makcumansnoe 3nauenue KI1/1. [{ukn Kapho.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUS TEIUIOBBIX JaBHUTarene. TernoBoe 3arps3HeHue
OKpPY’KaroIlle cpebl.

TexHu4eckue ycTpocTBa M TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAWIBHUK, KOHAUIMOHED,
TU3ETbHBIA W KapOIOpPAaTOPHBIM JBUTATENM, MapoBas TypOWHA, TOTYyYEHHE CBEPXHHU3KUX
TEeMIIepaTyp, YTWUJIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAHUEM TEIIOBOI'O HAcoca,
yTUIU3alKsa OMOOPraHNYeCKOro TOILTMBA AJIsl BEIPAOOTKH «TEILIOBOM) U SJIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue TemmepaTypsl py auadaTHYeCcKOM pacIIupEHUH.

Bo3aymHoe orauso.

CpaBHeHHE yJENbHBIX TEIIOEMKOCTEN BELIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

UccnenoBanue annadbaTtHOrO mpoiiecca.

KoMmbrorepHbie MOJIENIH TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

W3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue nporiecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annadbaTtHOro mpoiiecca.

W3yueHue B3aMMOCBS3M DHEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJACHCTBUS U TeMIIEpaTyphl
KUIIEHUS KUAKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeuiecmea. Dazoevie nepexoobl.

[TapooOpa3oBanue u KoHAeHcanus. VcnapeHue wu KumeHue. YenbHas TEIUioTa
napooOpa3zoBaHusl.

Hacpiiennsle ¥ HeHachlllleHHblE mapbl. KauecTBeHHass 3aBUCUMOCTb IJIOTHOCTH U
JaBJICHUs HACHIIIEHHOTO Tapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BhEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypPhl KUTICHUS OT JaBJICHUS B KUKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS ¥ OTHOCUTENbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannnueckre u aMmopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBneHue u KpucTau3amus. Y aelbHas TerioTa miaBieHus. Cyomumanus.

Hedbopmaruu tBEpHoro Tena. Pactskenue u cxarue. Crnsur. Moayne FOwnra. Ilpenen
yrapyrux aedopmaruii.

TemoBoe pacuimpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U TUHEHHOE paclIupeHue.
AHrapMOHHM3M TEIUJIOBBIX KOJICOAHWN YaCTHI] BEIIECTBA KaK MPUYHHA TEIIOBOTO PACIIUPEHUS
Ten (Ha KAYeCTBEHHOM YpPOBHE).

[IpeoOpazoBanue YHEPTUH B (PA30BBIX MEepEXoax.

VYpaBHeHHEe TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTsmKeHHE. KodgduimeHT moBepXHOCTHOTO HaTshkeHUs. KanmmispHbie
sBJeHUd. /aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyia Jlamnaca.

TexHuueckue yCTpoOMCTBA M TEXHOJOTHYECKHME TMPOIECChl: IKUIKUE KPUCTAIUIBL,
COBPEMEHHbBIE MaTepUaJbl.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noOHMKEHHOM JaBJICHUU.

N3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHUSI.



OnBITHI ¢ MBUIBHBIMH TNIEHKAMM.

CmauuBanue.

KanumnspHele siBneHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAITIMYECKOTO BELIECTBA.

Bunasr nedopmaruii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yueHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUAKOCTEM.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbJA.

N3yueHue CBOMCTB HACHIIICHHBIX IAPOB.

H3mepeHne abCoMOTHOM BIIaXKHOCTH BO3yXa U OIIEHKA MAacChl IAPOB B IIOMEIICHHUH.

N3mepenne ko3 umrenTa moBepXHOCTHOTO HATSHKEHUS.

Uzmepenue moxayns FOnra.

Hccnenoanue 3aBUCUMOCTH AeQopMalii pe3HHOBOTO 00pasiia OT MPHIOKEHHON K HEMY
CHUJIBL.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexkmpuueckoe noie.

OneKTpu3anusl Tel U €€ MpOsBICHUS. DJIEKTPUUYECKUU 3apsal. J(Ba BHIA 3JIEKTPUUECKUX
3apAnoB. [IpOBOAHMKM, AMAIEKTPUKHA U MOJYHPOBOJHUKH. ODJIEMEHTAPHBIN 3IEKTPUUYECKUN
3aps. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsijaa.

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

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

Hampsoxk€aHocTh  dnekTpudeckoro mojs. [IpoOHeiid 3apsna. JluHuu Hanpsok€HHOCTH
aneKTprudeckoro nosst. OJHOPOIHOE ANEKTPUUECKOE TTOJIE.

[ToTeHIMaIbHOCTh 3MEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMANOB U HAIpPSKEHHE.
[loTeHuumanpHass  3Heprus  3apsAna B DJIEKTPOCTAaTUYECKOM  TIOJIE. ITorenunan
NIEKTPOCTATUYECKOr0 Mouis. CBsA3b HANpPsDKEHHOCTH MOJIA W PA3sHOCTH TMOTEHIUAJIOB IS
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJHOTO, TAaK U HEOJHOPOJIHOTO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJEH.

[Tone Toueuynoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. ITone paBHOMEpPHO
3apspkeHHOro mo o0wémy mapa. Ilone paBHOMEpHO 3apspKEHHON OECKOHEYHOM IIOCKOCTH.
KaprrHbl mMHMI HANPS/)KEHHOCTU ATUX OJIEN U SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B JIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPsI0B.

JINdIIEKTPUKH B JIEKTPOCTaTUYECKOM IToJIe. J(ManeKTpuuecKas IpOHUIAEMOCTD BEIIECTBA.

Konnmencarop.  DJEeKTpOEMKOCTh  KOHICHCATOpa.  DJICKTPOEMKOCTh  IUIOCKOTO
KOHJICHCATOpa.

[MapautenbHOe  COeMUHEHHME  KOHIEHcaTopoB.  IlociemoBaTenbHOE — COCMHEHUE
KOHJICHCATOPOB.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

JBr>keHue 3apsKE€HHOW YaCTHUIIbI B OJTHOPOJHOM JIEKTPUUYECKOM TIOJIE.

TexHu4ecKkne ycTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: JIEKTPOCKOI, IEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alUTa, 3a3EMJICHHE JIEKTPOIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Ban ne
I'paada.



Hemoncmpayuu.

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3apyKEHHBIX IIaPUKOB.

DIIEKTPUYECKOE TT0JIE IBYX 3apsKEHHBIX IIACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Baun ge I'paada).

IIpOBOIHUKY B JIEKTPUYECKOM II0JIE.

DneKTpocTaTUUeCcKast 3allluTa.

VYcTpoicTBO U IeMCTBUE KOHAEHCATOPA MTOCTOSIHHOM U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
paccTosHUSA MEX]y HUMU U AUAJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus MEKTPUYECKOT0 MOJIs 3apsyKEHHOTO KOHAEHCATOpPA.

3apska ¥ pa3psiika KOHIAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopuvie padbomot, npaKmuKym.

OneHka cul B3auMOJIEHCTBHS 3apsKEHHBIX TEJL.

Habumronenne npeBpalieHust SHEPruu 3apsLKEHHOT0 KOHJIEHCATOpa B SHEPTUIO0 U3JIyYEHUs
CBETOAMO/IA.

N3yuenue npoTrekaHusi TOKa B LENHU, COAEpPHKAIICH KOHAEHCAaTOp.

Pacnipenenenue pa3sHOCTH TOTEHHHAIOB (HAPSDKEHUS) TIPH  MOCJIEI0BATEILHOM
COECIMHEHUH KOHAECHCATOPOB.

HccnenoBanue pa3psiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlit IneKmpuydecKuili mok.

Cwuita Toka. [1oCTOSIHHBIN TOK.

VcenoBuss CyHIECTBOBAaHMS ITOCTOSIHHOTO — AJIEKTPUYECKOro TOKa. JCTOYHMKM TOKA.
Hampsoxenne U u 3J1C E.

3akon OMa 11 y4acTKa L.

ONEeKTpUYECKOe  CONMPOTHUBIIEHHWE.  3aBUCUMOCTb  COINPOTHUBIIEHUS  OJHOPOIHOIO
IIPOBOJHMKA OT €ro JUIMHBI U IUIOUIAJH IONEPEYHOrO0 CEYEHUsS. YEIBHOE CONPOTHUBIICHUE
BELIECTBA.

IlocnenoBarenpHOE, NapaJIENbHOE, CMEIIAHHOE COCAUHEHUE IPOBOJAHMKOB. Pacuér
Pa3BeTBIEHHBIX AeKkTpuueckux neneil. [Ipasuna Kupxroga.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—Jlenua.

MoIIHOCTB 2MEKTpUYECKOro ToKa. TeroBast MOIIHOCTD, BBIJENsIEMAast HA PE3UCTOPE.

OJIC u BHYTpeHHEE COMPOTHUBJIICHHE HCTOYHHMKA TOKa. 3akoH Owma Juisi TOJHON
(3aMKHYTO¥) 3JIeKTpUUYECKOM 11ernu. MOIIHOCTh UCTOYHHMKA TOKa. KOpoTKoe 3aMbIKaHue.

KonzaeHncarop B 11enu NOCTOSHHOTO TOKA.

TexHnueckue yCTpPONCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETD,
peocTat, CUETYUK IEKTPUIECKON SHEPTUN.

Hemoncmpayuu.

N3mepenne cuiibl TOKa U HapsHKEHUSL.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKAa OT HANPSDKEHUS] JJI1  PE3UCTOPA, JIAMIIbI
HaKaJINBaHUs U CBETOIHO/A.

3aBUCHUMOCTh COTPOTUBIEHUS IWIMHIPUYECKUX TPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa OT CONPOTUBIEHUS IPU IOCTOSHHOM
HaIpsKECHUU.



[Ipamoe u3zmepenune DJIC. KopoTkoe 3aMblkaHHE TajJbBaHUYECKOTO AJIEMEHTA M OIIEHKa
BHYTPEHHETO COIIPOTUBIICHUS.

Crioco0bl coeTMHEHHUs ICTOYHUKOB ToKa, DJ{C Garapeii.

HccenenoBanue pa3HOCTH MOTEHUMAIOB MEXKY MOJOCAMH UCTOYHMKA TOKA OT CHJIBI TOKA
B LICTIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue CMEIaHHOIO COEIMHEHUS PE3UCTOPOB.

W3mepenne yaenbHOro COnpoOTUBIEHUS IPOBOJHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAIPSDKEHUS U1 JJaMITbl HAKAJIMBAHMUSL.

VBenuueHue npezeia u3MepeHust amnepmerpa (BoiIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenosanue 3apucumocty D/1C raibBaHUYECKOTO 3JIEMEHTA OT BPEMEHH IPU KOPOTKOM
3aMBbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIUANIOB MEXY MOJIIOCAMH MCTOYHUKA TOKA OT CHJIbI TOKa
B LIEIH.

HccenenoBanue 3aBUCUMOCTH MOJIE€3HOM MOIIIHOCTU MCTOYHHMKA TOKA OT CHJIbI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OnekTpuueckas MIPOBOAMMOCTh pA3JIMYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COINPOTHBIIEHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepXnpoBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTh IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

DJIEKTPUUYECKUI TOK B 3JEKTPOJIUTAX. DJIEKTPOJUTUYECKAs AUCCOLMALMS. DIIEKTPOIU3.
3akonbl dapazes A 3AEKTPOIIN3a.

OnekTpuueckuii TOK B razax. CaMOCTOSITENBHBIM M HECAMOCTOSITENIbHBIN pa3psi.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma.

TexHuueckne yCTpPOMCTBA M NPAKTHYECKOE IMPUMEHEHHE: TIa30pa3psaHble JIaMIIbI,
AJIEKTPOHHO-JIyueBasi TPpyOKa, MOJYHNpPOBOJHUKOBBIE MPUOOPHI: TUOJ, TPaH3UCTOp, (GoToanon,
CBETOJIMOJ, TallbBaHWKA, paUHUPOBAHWE MEAM, BbBIIUIABKA AJIIOMHHMS, OJIEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpavyuu.

3aBHCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

3akoHsbl 3nekTpoau3a dapazes.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

CpaBHeHHUE NPOBOJAUMOCTH METAJJIOB U MOJIYIIPOBOJIHHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKkmukKym.

Habmronenue snextponunsa.

W3mepenue 3aps1a OJHOBAJIEHTHOIO HOHA.

HccnenoBaHue 3aBUCMMOCTH COITPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKH AUOA.

Du3nYecKHl MPAKTUKYM.

Crioco6b1 u3MepeHus (PU3NYECKUX BEIMYUH C UCIIOIb30BAHUEM aHAJIOTOBBIX U IM(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U



OTHOCHUTEIIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BeauyuH. OleHKa TpaHUI]
IIOTPELIHOCTEM.

[IpoBeneHNe KOCBEHHBIX HW3MEPEHHM, WCCICOBAHUNA 3aBHUCHMOCTEH  (PU3MYecKHx
BEJIMYMH, MPOBEPKa MPEAJIOKEHHBIX T'MIOTe3 (BHIOOP M3 paboT, OMUCAHHBIX B TEMaTHYECKHX
pazznenax «Y4eHUYECKU IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OThI, IPAKTUKYM»).

Me:xnpeaMeTHbie CBSI3H.

Wzydenne kypca ¢usuku yriyonéHHoro ypoBHs B 10 kiacce OCyMIECTBISIETCS ¢ YIETOM
COJIEp)KaTENIbHBIX MEXIIPEIMETHBIX CBS3€il C KypcamMH MaTeMaTuKH, OWOJIOTUH, XHMHH,
reorpauu ¥ TEXHOJIOTUU.

Mesicnpedmemmuvie nonamus, C6A3AHHbBIE C UYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
sBIICHUE, HAY4YHBIH (DakT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEIIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUN, U3MEPUTETIbHBIE
npuOopsI, UdpoBas 1ad0paTopHsl.

Mamemamuka: peuieHWE CHCTEMbl ypaBHeHm. JIluHelHas QyHKOms, mapadona,
runepOoia, ux rpaduKu U CBOMCTBA. TpuroHomeTpudeckrue QyHKIIUN: CHHYC, KOCUHYC, TAHTCHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO. BEKTOphl M HMX MPOEKIUH Ha OCU
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

Buonozusn: MmexaHnueckoe IBUKCHHE B KHUBOU Mpupoae, Juddy3usi, 0cCMOC, TeIII000OMEH
J)KUBBIX  OPraHM3MOB, TEIUIOBOE  3arpsi3HEHHE  OKPYXAIoWIed  Cpelbl,  yTUIW3aIus
OMOOpPraHNYECKOro TOILTUBA JJISi BBIPAOOTKH «TEIUIOBOM» M DJIEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSHDKCHUE U KallWJUIPHBIC SIBJICHUSI B IPUPOJE, HNEKTPUUECKUE SIBICHUS B )KUBOU MPUPOJE.

Xumusn: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, MoJTy4YeHne HAHOMATEepPUaJoB, TETUIOBbIE CBOMCTBA TBEPABIX TN, KUAKOCTEH U
ra3oB, JKUJKHWE KPHUCTAUIBI, OJEKTPUUECKHE CBOMCTBA METAJIOB, OJEKTPOIUTHYECKAs
JUCCOLIMAINs, TaJbBAaHUKA, DJIEKTPOHHAS MUKPOCKOIIHS.

T'eocpagpua: BIaxxHOCTh BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozun: npeodbpa3oBaHue ABUKEHUMN C UCMIOJIIB30BAHUEM MEXAHU3MOB, YUET CyXOT0 U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTUYECKUE KOHCTPYKUMHM (KpPOHIITEHH, pemeTyarbie
KOHCTPYKIIUH), UCTIONb30BAaHUE 3aKOHOB COXPAaHEHHUS MEXaHUKHU B TEXHUKE (TUPOCKOI, BOJAOMET
W JpyrHe), JBUTATEIh BHYTPEHHETO CTOpaHus, TMapoBas TypOwHa, OBITOBOM XOJIOAWJIHHHK,
KOHJIUIIUOHEP, TEXHOJOTUM TIONYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMATEpHAJIIOB, M  HAHOTEXHOJOTWHU,  DIEKTPOCTAaTUYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, Fra30pa3psAHBIC JTAMIIBI, TOIYIPOBOAHUKOBBIE TPUOOPHI, TaTbBAHUKA.

11 KJIIACC

Pasnen 4. DaekTpoamHaMuka.

Tema 4. Maznummnoe none.

B3auMozeiicTBHE NOCTOSHHBIX MAarHUTOB W IPOBOJHHUKOB C TOKOM. MarHuTHoe IoOJje€.
Bekrop marauTHOM MHAYKUMU. [IpuHIMI Cylieprio3uMy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHON
WUHAYKLHH.

MaruutHoe 1ojie IPOBOJHHKA C TOKOM (IPSIMOTO MPOBOJHHMKA, KAaTyIIKU U KPYTOBOTO
BUTKa). OmbIT Dpcresa.

Cuna Amnepa, €€ HalpaBJIEHUE U MOJYJIb.

Cuna Jlopenna, e€ HampaBileHHE M MOIYJb. J[BH)KEHHE 3apsHKEHHOW YacTUIBl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuiibl Jlopenna.



MarnuTHoe nosie B Beniecte. @eppoMarHeTKy, napa- U InaMarHeTUKH.

TexHuueckue ycTpoMcTBa M TEXHOJOIMUECKHUE IPOLIECCHl: NPUMEHEHUE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETpP, 3JIEKTPOJABUTATENb SIKOOH, YCKOpUTEIN
3JIEMEHTapPHBIX YaCTHII.

Hemoncmpayuu.

Kapruna nuHMH WHAYKOMM MarHUTHOTO IIOJS IIOJIOCOBOTO M TOAKOBOOOPAa3HOTO
IIOCTOSIHHBIX MarHuTOB.

KaprtvHa nvHMA MarHUTHOM HWHIOYKUMHM MOJS JUIMHHOTO NPSIMOrO NPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmopencTerue 1ByX IPOBOAHUKOB C TOKOM.

Cuiia Ammiepa.

[evictBue cuibl JIopeH11a Ha HOHBI 3JIEKTPOJIUTA.

Habmroienue nBr>keHus My4yKa 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMI NEHCTBUS 3IEKTPOU3MEPUTEIIBHOTO IPUOOpPa MATHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue MarHUTHOTO MOJISl HOCTOSSHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

HccnenoBanue qeiCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuinsl AMmepa.

N3yuenue 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbl TOKA.

Ornpenenenre MAarHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMITepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SBnenue snexTpoMarHUTHOM MHAYKIMH. [loTOok BekTopa MarHuTHOM MHAyKuuu. DC
WHIYKUUU. 3aKOH 3jeKkTpoMmarHuTHOM uHaykuumu @Dapanes. BuxpeBoe snekTpuueckoe moJe.
Toxku dyko.

O/1C uHAYKIMH B IPOBOAHUKE, IBHKYILIEMCS B OJTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktnBHOCTh. Karylika WHAYKTUBHOCTM B ILENHM IOCTOSHHOIO TOKa. SIBieHune
camonHaykiuu. 9J1C caMOMHAYKIIHH.

DHeprus MarHUTHOT'O TOJISl KaTYLIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHnueckue yCTpOHCTBA UM TEXHOJIOTMYECKHME IIPOLECCHI: HWHAYKIIMOHHAs II€Yb,
COJICHOMJI, 3aIIUTA OT DJIEKTPU3ALMH TN NIPU IBUKEHUU B MATHUTHOM I10JI€ 3€MJIH.

Hemoncmpayuu.

Habmonenune sBIeHMs 3J€KTPOMarHUTHON UHTYKIIUH.

HccnenoBanune 3aBucuMmoctd OJIC MHAYKIMM OT CKOPOCTH HM3MEHEHUS MarHUTHOI'O
MOTOKA.

ITpaBuio Jlenna.

[Tanenne MarauTa B aIFIOMUHUAEBON (MEHOW) TpyOe.

SIBieHME CAMOMHIYKIIMH.

Hccnenosanue 3aBucumoctu J/[C caMOMHAYKIIMK OT CKOPOCTH MU3MEHEHMS CHJIbI TOKA B
LEeMu.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

HccnenoBanue SABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

Omnpenenenne MHAYKIMHA BUXPEBOIO MarHUTHOTO TOJIS.

HccnenoBanue sBI€HUS CAMOUHTYKIUH.



CoOopka MojieNn AJIEKTPOMArHUTHOTO TeHEpaTopa.

Pasznen 5. KosieOaHusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarensuas cucrema. CBOOOJHBIE KOJIEOAHUS.

I'apmonnueckue  koneOanus. KuHemarmdeckoe W JUHAMHUYECKOE  OIKMCAHHE.
DHepreTUYecKoe  ONHUCaHHe (3aKOH COXpaHEHUsT MEXaHWYeCKOW HsHepruu). BriBox
JUHAMHYECKOTO OMHCAHUS TAapMOHMYECKHX KOJNCOAHWH W3 WX OJHEPreTUYECKOro U
KHHEMATHYECKOTO OIMCAHMS.

Ammumatyna u ¢daza xonebanuii. CBsI3b aMIUIMTYAbI KOJICOAHWNW MCXOAHOW BEIIMYMHBI C
aMIUTMTYIaMU KosieOaHuil €€ CKOPOCTH U YCKOPCHHS.

[Tepuon u yacrora konebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUN MAaTEMaTHYECKOTO
MasTHHKA. [lepro cBOOOIHBIX KOJIe0aHUH TPYKUHHOT'O MasSTHHKA.

[TonsiTue o 3aryxarommux KosneOaHusx. BwiHyXkaeHHbIe KoyieOaHusA. Pe3oHaHc.
Pe3onancHas kpuBas. Bnusinue 3aTyxanus Ha BUJ| pe30HAHCHOW KpuBOil. ABTOKOJIE0aHUS.

TexHu4yeckne yCTpONCTBA W TEXHOJIOTMUECKHE IIPOIECChl: METPOHOM, Yachl, Kauesw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anrch K0aeOaTeIbHOTO IBUKEHUS.

HabGnronenre He3aBUCMMOCTH TIEPHO/Ia MAJIBIX KOJI€OaHUH Tpy3a HA HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyxarmux KojJeOaHui 1 3aBUCUMOCTH MepHoJa CBOOOTHBIX KoJeOaHui
OT COIIPOTHBIICHHMS.

HccnenoBanne koieOaHWid rpy3a Ha MAacCHBHOM NpPYKHHE C LENbI0 (OPMHUPOBAHUS
MIPEJICTaBICHUA 00 UeaTbHON MOJICIN TIPY)KHHHOTO MasTHHUKA.

3aKOH COXpaHEeHHsI SHEPTUHU NpU KoieOaHusX rpy3a Ha MpYyKHUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOAHHIA.

Hab6monenue pezonanca.

Yuenuueckuit sxkcnepumenm, nabopamopusie pabomot, nPAKMUKyM.

N3mepenue nepuoia cBOOOAHBIX KOJeOaHUN HUTSHOTO U MPYKMHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JBI)KEHHUS TENa B X0/Ie KOJIeOaHH Ha yIIPYroM IMOIBECE.

N3yuenune ABUKEHUSI HUTSHOTO MasITHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXaOMINX KOIeOaHui.

HccnenoBaHue BHIHYKIEHHBIX KOJICOaHHIA.

Tema 2. Inexkmpomaznumnsle Koiedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJIEOAHUSI B HUJI€ATHHOM
konebaTenbHOM KOHType. ®Popmyna Tomcona. CBs3b aMIUIUTYABl 3apsja KOHAEHcaTopa C
aMIUTUTYION CUIIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aK0oH COXpaHEHUsI YHEPTUU B HICATLHOM KOJIe0aTeTbHOM KOHTYpE.

3aryxaromuye DSJIeKTPOMarHuTHbIE KojeOaHus. BBIHYXICHHBIE DJIEKTPOMATrHUTHBIE
KOJIcOaHMSI.

[lepemenHbIil TOK. MOIIHOCTh NEPEMEHHOTO TOKa. AMIUIUTYAHOE M JACHCTBYIOIIEE
3HAYEHHUE CHJIBI TOKA U HAMPSHKEHUS TIPU Pa3IMdHON (hOopMeE 3aBUCUMOCTH TIEPEMEHHOTO TOKA OT
BpPEMEHU.

CunycouganbHbId IEPEMEHHBIN TOK. Pe3uCcTOp, KOHIEHCATOP M KATYIIKA UHAYKTUBHOCTH
B LIETIM CUHYCOMIAJILHOTO MEPEMEHHOr0 ToKa. Pe3oHaHc TokoB. Pe3onaHc HanpskeHUi.



Wneanpabiii Tpancopmatop. [IponsBoacTBo, nepenada U MoTpeOIeHUE AIEKTPUISCKOM
SHEPIHH.

OKOJIOTUYECKUE PHUCKU TPU IMPOU3BOJACTBE 3JeKTposHepruu. KymnbTypa ucnonap3oBaHus
AIEKTPOIHEPTHH B TOBCEAHEBHOMN KU3HU.

TexHuuyeckue yCTpPOHCTBA M TEXHOJOTMYECKHE TMPOILIECCHI: D3JIEKTPUUYECKU 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Hemoncmpayuu.

CBOOOIHBIE MEKTPOMArHUTHBIE KOJIeOaHusl.

3aBUCHUMOCTb 4aCTOThI CBOOOIHBIX KOJeOaHUN OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcumsuiorpaMMbl 3JI€KTPOMAarHUTHBIX KOJIEOaHHH.

['eHepaTop He3aTyXarIUX 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Monenb 37eKTpOMarHUTHOTO TeHepaTopa.

By aeHHble cHHycoU1abHble KOJeOaHusl.

Pesucrop, karyiika UHIYKTUBHOCTU U KOHJIEHCATOP B LIETIH [IEPEMEHHOIO TOKA.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

YCTpoNCTBO U PUHLIUIT ACHCTBUS TpaHCcPopMaTopa.

Monenb IMHUY 3JIEKTPOIIepe1adH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Uzyuenue tpanchopmaropa.

HccnenoBanue MepeMEHHOTO TOKA 4epe3 MOCIeI0BaTEIbHO COSAMHEHHbBIE KOHICHCATOD,
KaTyILKY U PE3UCTOP.

HabutoieHne 351eKTpoMarHuTHOrO Pe30HAaHCA.

Hccnenoanue paboThl MICTOYHUKOB CBETA B IIETIH [IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAazHUMHbLE 0JIHbL.

MexaHuueckue BOJIHBI, YCIOBHUS HX pacrpocTtpaHeHus. [lonmepeunble W HpOAOJbHBIE
BoJIHBI. [lepuon, ckopocTs pacnpocTpaHeHHs M AJuHA BOJIHBI. CBOICTBa MEXaHWYECKUX BOJIH:
OTpakeHHe, IpeoMIIeHUe, UHTephepeHIs U AU(paKIIHsL.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

[IIymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEeH Cpeibl.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHSI M3ITy4eHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anMmuas
OpHUEHTAIM BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  JJIEKTPOMarHUTHBIX  BOJIH: OTPaXEHHE, IPEIOMIICHHME, IOJISpPU3ALNS,
uHTepdepeHus U nudpaKius.

[IIkana 351eKTPOMAarHUTHBIX BOJIH. [IprMeHEeHHE 31eKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

[TpyHLIMIIBI paguOCBs3U U TeIEBUACHUA. Pagronokanmys.

DNEeKTpOMarHUTHOE 3arpsi3HEHNE OKPYKArOIIel Cpeibl.

TexHuuyeckue ycTpoicTBa M NMPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJbHbIE WHCTPYMEHTHI,
pamap, paauonpuéMHHUK, TeleBHU30p, aHTeHHa, Tenepon, CBY-meub, yabTpa3zByKoBas
JMarHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUIA.

Habmroienue otpaskeHus: ¥ NpeioMIIeHHsS] MEXaHUUECKHUX BOJIH.



Hab6nronenue nuatepdepeHuu u UG pakiini MeXaHHIeCKUX BOJIH.

AKYCTHYECKHI1 pe30HaHC.

CBolicTBa yabTpa3ByKa U €ro IpUMEHEHHUE.

Habmioienue CcBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUTUTYJOM M YacTOTOM
KoJie0aHui.

HccnenoBanue CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPAKE€HUE, IPEIOMIICHHE,
noJsipu3anus, Tudpakuus, “HTepdepeHIus.

Ob6HapyxeHne HHGPAKPACHOTO U YIbTPapUOIECTOBOIO U3TyYEHHI.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npAKmMuKym.

W3ydeHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHue pacrpocTpaHEeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsamonuHeiHOE pacrpocTpaHEeHHUE CBeTa B OJAHOpoAHOM cpene. Jlyd cBera. ToueuHslit
MCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbl OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUH B INIOCKOM
3epkaiie. Chepuueckue 3epkaa.

[Ipenomnenue cBeta. 3aKkOHbI IpeJOMJECHHS cBeTa. AOCOJMIOTHBIA IOKa3aTellb
npenomiieHuss. OTHOCUTENBHBIM IMOKa3aTenab InpesnomieHus. [1oCcTOSHCTBO 4acTOThl CBeTa U
COOTHOILIEHHUE JUIMH BOJIH IIPH MEPEX0/I€ MOHOXPOMATUYECKOrO0 CBETa Y€pe3 IpaHUlly paszena
JBYX ONTUYECKUX CPE.

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

[TonnHoe BHyTpeHHee oTpaxkeHue. IIpeenbHblil yroi MoaHOoro BHYTPEHHETO OTPasKEHUSI.

CoOuparomue M paccewBaromue JUH3b. ToHKas smH3a. DOKYCHOE pAacCTOSHHE U
ONTUYECKasl CHUJa TOHKOM JIMH3bI. 3aBUCUMOCTb (DOKYCHOT'O PACCTOSHUS TOHKOH cepudeckoi
JUH3BI OT €€ TEOMETPUH U OTHOCUTENILHOTO IMOKa3aTeNsl MPeIOMIICHUSI.

dopMyna TOHKOM JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JIUH30M.

Xona myya, IpOLIEAIIETo JIMH3Y MO/ TPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOIM ONTUYECKOH OcH.
[TocTtpoenne n300pakeHUH TOUKH U OTpe3Ka MPsSMON B COOMPAIOIIMX U PACCEUBAIOIINX JMH3aX
U UX CUCTEMaX.

OnTuueckue npudopsl. Pazpemaromias cnocoOHocTh. ['11a3 Kak onTuyeckas cucrema.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble HCTOYHHMKH. Y CIIOBUS
HaOJIIOIEHUsT MAaKCUMYMOB M MHHMMYMOB B HMHTEP()EpPEHLIMOHHON KapTUHE OT JBYX
KOT€pEHTHBIX UCTOUHUKOB. [IprMeph! KilaccuuecKuX HHTEPPEPEHIIUOHHBIX CXEM.

Hudpaxkus ceera. [udpaxuuonnas pemérka. VYcioBue HaOMIOAEHHUS TJIABHBIX
MaKCHMMYMOB IIPH MaIEHUY MOHOXPOMAaTHYECKOT0 CBETa Ha NU(PAKIIMOHHYIO PEHIETKY.

[Tonsspu3zanus ceera.

TexHuuyeckue YCTpONCTBA M TEXHOJIOTMYECKHE MPOLECCHl: OYKM, JIyHa, MEepHUCKOIL,
doroanmnapaT, MHUKpPOCKOI, MPOEKIMOHHBII amnmapar, MPOCBETICHHE ONTHUKH, BOJOKOHHAS
OITHKA, TU(PAKIIMOHHAS PEHIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHMS CBETA.

HccnenoBanue npeioMIIeHUs CBETA.

HabmroeHre noiHoro BHYTpeHHEro oTpakeHust. Mojiens CBeTOBO/IA.

HccnenoBanue X0/1a CBETOBBIX ITYUYKOB UEPE3 INIOCKONAPAIIENbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB M300paKeHHM B JIMH3AX.



Mogaenu MUKpOCKOIIa, TeIeCKomna.

Hab6mronenue untepdepeHium cera.

Haburonenre BeTOB TOHKUX IJIEHOK.

Hab6nronenue nudpakuuu cBera.

N3yuenne nudpakiiMOHHON PEIIETKH.

HaGmronenne nudpakiimOHHOTO CIIEKTpa.

HabGnronenue qucnepcuu certa.

Habmroienue nonsipusanuu cBera.

[IpuMeHeHre NoNsIpONI0B I U3YyYEHUSI MEXaHUYECKUX HalPsHKEHUM.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npaKmuxym.

N3mepenue nmokazaresst IpeioMICHUs CTEKJIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSTHUSI OT BELIECTBA (HA MPUMEpE >KUIKUX
JIUH3).

H3mepenne poKyCHOTO pacCTOSTHUS PACCEHBAIOIINX JIMH3.

[Tomy4yenue n300paskeHust B CUCTEME U3 TIJIOCKOTO 3€pKajia U JIMH3bI.

[Tomyuenue n300pakeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TE€IECKOIUYECKUX CUCTEM.

HaGmronenne nudpakimm, nHTEpOEPSHITNH U TOJISIPU3AIUN CBETA.

N3yuenue nosspusaiiuu cBeTa, OTPAKEHHOTO OT MOBEPXHOCTU TUAICKTPHKA.

N3ydenue uaTepdepeHInm 1a3epHOro 3IyuyeHus Ha IByX IIEIsX.

Habmronenue nucnepcuu.

Hab6monenue u ucciaenoBanue 1upakiimoOHHOTO CIIEKTpa.

N3mepenne 1iiMHbI CBETOBOM BOJIHBI.

[Tomyuenue ciekTpa U3Iy4yeHUs: CBETOMO/1a TIPU MTOMOIIH TU(DPAKIIMOHHON PEHIETKY.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHUH OTHOCHUTEIBLHOCTH.

['panubl NPUMEHUMOCTH KJIACCHYECKOM MeXaHUKH. [locTymarsl crienuanibHON TEOpUH
OTHOCHUTEIILHOCTH.

[TpoctpancTBeHHO-BpeMeHHONW — uHTepBan.  IIpeoOpasoBanuss  Jlopenua.  Yciosue
NpUYMHHOCTH. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHHE BPEMEHU U COKpalEHUE
JUTHHBL.

DHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl ¢ SHEPTUEN U UMITYICOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs MOKOSI.

TexHu4eckne yCTpOICTBA M TEXHOJOTUYECKHE IMPOLECCH: CIYTHUKOBBIE MPUEMHUKH,
YCKOPHUTENH 3apsHDKCHHBIX YaCTHII.

YueHnyeckuii SKCIIEPUMEHT, Ta00paTOPHBIE PAOOTHI, TPAKTUKYM.

Onpenenenre UMIyabCa U SHEPTUU PESITUBUCTCKUX 4YacTHUIl (1O QoTorpadusM TPEeKoB
3apsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Pazgen 7. KBanTtoBas pusuka.

Tema 1. KopnycKyaapHuo-601106011 Oyanu3m.

PaBHOBecHOE TemIOBOE u3NydeHHE (M3IydeHHe aOCONMIOTHO UYEPHOro Tena). 3aKOH
cMemieHust Buna. [ unoresa [lnanka o kBaHTax.

®DOTOHBI. DHEPTHS U UMITYJILC (HOTOHA.

®oroaddext. OnpiTel A. I'. CroneroBa. 3akoHbl poTodaddexrta. YpaBHenue DiHIITEIHA
s poroaddexra. «KpacHas rpanuna» Gororddexra.

JlaBnenue cBeTa (B YAaCTHOCTH, MJaBJICHWE CBETa Ha aOCONIOTHO MOTJIOIIAIONIYI0 U
a0COJIIOTHO OTpakaroIyto moBepxHocTh). OnbiTel [1. H. JIebenena.



BosHoBbIe cBoiicTBa yactull. Bonubl ne bpoitns. Jlnuna BonHbl 1e bpoiins u pazmepsl
objmacTu  JOKANM3AalMKM  JBWKYIIEHCS  dYacTuipl.  KOpmycKymnsipHO-BOJHOBOW  Tyaiu3M.
Judpakius 37eKTPOHOB Ha KPUCTAILIAX.

Crnenuduka uzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéunocTe [ elizendepra.

TexHUyeckue ycTpoOWCTBA M TEXHOJIOTMYECKUE IMPOLECCHI: CIIEKTPOMETpP, (HOTODIEMEHT,
dboTogaTunK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHast OaTtapesi, CBeTOANO.

Hemoncmpayuu.

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

WccnenoBanue 3aBUCUMOCTU COITPOTUBIICHUSI TIOTYIIPOBOAHUKOB OT OCBEILIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

HccnenoBanue horope3ucropa.

N3mepenue noctossHHOM [Inanka Ha ocHOBe rccnenoBanus hotodddekra.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICIOBAHUIO CTpOeHUs aToMa. [maneraprast moaens atoma Pesepdopra.

[Toctynater bopa. M3nydenune u moriomuieHne (OTOHOB NPH IEPEXO0JIe aTOMa C OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOJA.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3JTyudeHue cera. Jlasep.

TexHuueckne YCTpOMCTBA W TEXHOJIOTMYECKHE MPOUECCHI: CHEKTPAIbHBIA aHAIN3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habnronenne nuHelyaThIX CIIEKTPOB.

YCTpoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOINUX YaCTHII.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

HabGmronenue muHeRyaToro crexkTpa.

HccnenoBanue cnekTpa pa3pekKeHHOr0 aTOMAapHOIO BOJOPOJA U U3MEPEHHE MOCTOSSHHON
Pun6epra.

Tema 3. @usuxka amommnoz2o A0pa u 31eMeHmMapHbLIX Yacmuy,.

Hyxnonnas moxens simpa I'eiizenbepra—MBanenko. 3apsin sapa. MaccoBoe 4mciio sijpa.
N3oTomnsl.

PanmoaktuBHOCTh. AJba-pacnaa. DNEeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-
U3ITy4yeHue.

3aKOH paguOaKTUBHOrO pacmnaaa. PanmoakThBHBIE H30TONBI B mpupone. CBOMCTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don uznyuenus. Jlozumerpus.

DOHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT maccol spa.

Anepusie peakuuu. J[enenne wu cuHte3 snep. SnepHsle peaktopbl. IIpoGiemsl
YIOPABISIEMOTO  TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMUECKHE aCMeKThl Pa3BUTUS  SECPHOU
SHEPTeTUKHU.

MeToapl perucTpaiuy U UCCIIeI0OBaHUS dJIEMEHTAPHBIX YaCTHII.



DyHIaMeHTAIbHBIE B3aUMOJEHCTBUA. baprnoHbl, Me30HBI W JeNTOHBI. [IpenacraBienue o
CranpaptHoil Moaenu. KBapk-TitooHHast MOJEINb apOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHas SHEPIHsL.

EnunctBo dusnyeckoil KapTUHBI MUpA.

TexHu4eckue yCcTpoHWCTBa M TEXHOJOTMYECKUE MPOLECCHI: JO3UMETP, Kamepa Buibcona,
SJCPHBIA  PEAaKTOp, TEPMOSICPHBIM peakTop, aroMHas OoM0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIb30BAHUEM JI03UMETPA.

W3yuenne nornomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3zgea 8. JjieMeHTBI ACTPOHOMUM U ACTPOPUNKH.

Otanbl  pa3BUTHS  acTpoHoMuHU. [IpukinagHoe ©W  MHPOBO33PEHUECKOE 3HAYCHHUE
actpoHoMud. [IpUMEHMMOCTh 3aKOHOB (GU3WUKU Ui OOBSCHEHHS MPUPOIBI KOCMHYECKHX
00BEKTOB.

Metoabl acTpOHOMHUYECKMX HcclieqoBaHUNA. COBpEMEHHbIE ONTUYECKUE TEJIECKOIIbI,
pasnoTeNeCKOMbl, BHEaTMOCc(hepHast acCTpPOHOMHUSL.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/1bl, IJIAHETHI, X BUAUMOE JABHXKEHUE.

ConneuHas cucrema.

Connue. Conneunas akTuBHOCTh. McTounuk snepruu ConHia v 3BE3/1.

3BE3/1bl, HX OCHOBHBIE XapakTEPUCTUKU. Jluarpamma «CHEKTpaJIbHBIA KJacc —
CBETUMOCTb». 3BE3/Ibl TJIABHOM 1OCJIE0BATEIbHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTb» AJIs
3BE3]] [JIaBHOM  MOCJENOBaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3a. CoBpeMEHHbIE
MIPEACTABIICHUS O IPOUCXOKACHUM U 3BOoLMH COJIHLIA U 3BE31. DTaIlbl )KU3HU 3BE3L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxkenune Connua B ['anaktuke. Turbl
rajlakTuk. PajmoranakTiku U kBazapel. YEpHbIE ABIPHI B sIpax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
bonburoro B3psiBa. PenMKTOBOE U3IyUEHHUE.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie npo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniodenus.

HaGnronenuss 3BE€3nHOro Heba  HEBOOPYXKEHHBIM  TIJa30M €  HCHOJIb30BAHUEM
KOMIIBIOTEPHBIX TMPWIOKEHUN [UId OINpelesieHUs] IOJIOKEeHHsT HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE co3Be3usi CeBEpHOro NMOMyIapust U SpKue 3BE3/1bI.

HabGmonenus B Teneckon JIyHbl, IIaHET, TYMAHHOCTEN U 3BE3/IHBIX CKOIUICHUH.

Du3nYecKU NPAKTUKYM.

Crioco6b! u3MepeHus: (PU3NYECKUX BEIMUYUH C UCTOJIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX cHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BeauyuH. OleHKa TpaHUI
MIOTPELITHOCTEM.

[IpoBeneHe KOCBEHHBIX M3MEpPEHMH, HCCIEIOBaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpPKa MPENIOKEHHBIX TMIOTe3 (BbIOOp M3 padOT, OMMCAHHBIX B TEMaTHYECKHX
pasnenax «Y4eHUYECKUH IKCIIEPUMEHT, JJa0OpaTOpHbIE pa0OThI, TPAKTUKYM)).

O0o0maroniee NOBTOpeHUE.

OO6oOuieHne W cUCTeMaTH3alMsl  COJAepKaHMs — pas3/ieloB  Kypca  «MexaHHKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DJIeKTpoauHamuKkay, «KoneOaHus U BOJHBIY,



«OCHOBBI ClleUaNbHON TEOpUHM OTHOCHTENbHOCTH», «KBaHTOBas Qu3uka», «IIEeMEHTHI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp ¢u3mku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
STUYECKON cdepax [eATeIbHOCTH YelIOBeKa, pPOjdb M MeCTO (M3MKH M acTPOHOMHUU B
COBPEMEHHOM HayuyHOM KapTUHE MHpa, 3HAUYEHUE OMHUCATEIbHOW, CHCTEeMaTU3UPYIOIIEH,
OOBSICHATENIBHOM U MMPOTHOCTUYECKON (DYHKIMIA (pr3HuecKor TeOpHH, poib (GU3UIECKON TeOpUuu
B ()OPMUPOBAHUU TMPEACTABICHUN O (GU3NYECKON KapTHHE MHPA, MECTO (U3UYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTABICHUHN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 11 Kiacce OCyIIECTBISIETCS C yIETOM
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpeomemmusvie nOHAMUA, C6A3AHHbBIE C UZYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, HAy4YHBIA (akT, rumore3a, (Qu3uUecKas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
IKCIIEPUMEHT, MOJICTTUPOBAHIE, MOICIh, H3MEPECHHE, TTOTPEITHOCTH U3MEPEHUH, H3MEPUTEITHLHBIC
npuOopsI, IU(poBas 1ad0paToOpHs.

Mamemamuka: peuieHre cucteMbl ypaBHeHUI. Tpuronomerpuueckre QyHKIHU: CHHYC,
KOCUHYC, TaHTCHC, KOTAHTE€HC, OCHOBHOEC TPHTOHOMETPHYECKOE TOXKIECTBO. BEKTOpHI M HX
MPOSKIIMA HAa OCU KOOPIHMHAT, CIIOKEHUE BEKTOPOB. [IpoM3BOMHBIC 3JIEMEHTAPHBIX (DYHKIIHM.
[Tpu3naky mo100us TPEYroIbLHUKOB, OMpPEIeIeHHe TUIOMIAIU TUIOCKUX PUTyp U 00bEMa Tel.

buonozua: snektpuueckue SBICHHUS B KUBOM MpuUpoje, KoseOaTelbHbIe IBHKEHUS B
JKUBOM  TIPUpPOJAE,  DKOJOTUYCCKUE  PUCKA  TPU  TPOU3BOJACTBE  AJICKTPOIHECPIHH,
AJICKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOMIEH Cpeabl, YIbTPa3BYKOBas JIUArHOCTHKA B
MEAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpoeHHE aTOMOB M MOJIEKYJ, KpPUCTAIZIMYECKas CTPYKTypa TBEPIBIX Tell,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUTMUECKOMN PEIIETKY, CIIEKTPAIBHBIN aHAIN3.

T'eozpaghus: MarHuTHBIC TIOTIOCA 3E€MIIH, 3aJI6)KW MArHUTHBIX pya, POTOCHEMKA 3eMHOMN
MOBEPXHOCTH, cericMorpad.

Texnonozus: npuMeHeHNE MOCTOSHHBIX MarHUTOB, JIEKTPOMATrHUTOB, IEKTPOABUTATENb
SxoOm, reHepaTop TEPEeMEHHOTO TOKAa, WHAYKIIMOHHAS TIeYb, JIMHHUH 3JIEKTpoIiepeaad,
QJIGKTPOJIBUTATENIb, pPajiap, pPaaIuONPUEMHUK, TEJIEBU30p, aHTeHHa, Ttenedon, CBY-mneus,
yIbTPa3ByKOBas IHArHOCTUKA B TEXHUKE, MPOEKIMOHHBIA ammapar, BOJIOKOHHAs OITHKA,
conHe4Has Oartapesi, CIIyTHUKOBbIE MPUEMHUKH, S/IEPHAsI JHEPTeTUKA U HKOJIOTHUECKUE aCTIEKThI
€€ pa3BUTHSL.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOTPAMMBI 110 ®U3UMKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHMAJIMUYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS yueOHOro mpeamera «DHU3UKay JOJKHBI OTpaxarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
NO3ULKMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAlMi, IO3UTHBHBIX BHYTPEHHMX
yOeXIeHUM, COOTBETCTBYIOILMX TPAJULHOHHBIM IIEHHOCTAM pOCCHilcKoro oOIiecTna,
pacupeHne XU3HEHHOTO ONbITa U OMbITAa JESITEIHHOCTH B IMPOIECCE PeaTn3aluyd OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIC B YACTH:

rPa’KIAHCKOr0 BOCIIUTAHMSA:

e CchOPMHUPOBAHHOCTh TPAXKIAHCKOW MO3MLIMU OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

® [IPUHATHE TPAJULMOHHBIX OOIIEYETOBEYECKUX I'YMAaHUCTUUYECKUX U JI€MOKPATHYECKHX
IIEHHOCTEM;

® TOTOBHOCTb BECTH COBMECTHYIO JIESITEIbHOCTh B MHTEpECcax I'Pa’kIaHCKOIo OOIIEeCTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluy;

e yMEHHE B3aUMOJICHICTBOBaTh C COLMAIbHBIMU WHCTUTYTaMH B COOTBETCTBHU C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

® TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM EATETBLHOCTH.

NATPHOTHYECKOr0 BOCTIMTAHUS:

e c(hOpMHUPOBAHHOCTb POCCUMCKOM IPaykAaHCKOM NIACHTUYHOCTH, MATPUOTU3MA;

® [[CHHOCTHOE OTHOIIEHHE K rOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSIM POCCHMCKHUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBEICHHUS;

e CHoCcOOHOCTh OLIGHMBaThb CHUTYallMI0O W [PUHUMATh OCO3HAHHBIE PELICHMS,
OPUEHTHPYSICh Ha MOpAaJIbHO-HPABCTBEHHbIE HOPMBI M IICHHOCTH, B TOM YHCIIE B
JIESITENTbHOCTH YYEHOTO;)

® OCO3HaHHE JUYHOTO BKJIA/a B IIOCTPOCHUE YCTOHUNBOTO OY/IyIIETO.

ICTETHYECKOr0 BOCTIMTAHUS:

® DOCTETHYECKOE OTHOIICHWE K MHpPY, BKJIIOYas JCTETUKY HAYYHOTO TBOPUYECTBA,

npucyuiero Gpu3nyeckon Hayke.
TPYAOBOI0 BOCIIUTAHMA:

® UHTEpeC K pa3IuyHbIM cepam MpodecCHOHATBHOW AEATeNbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (DU3MKON M TEXHUKOW, YMEHUE COBEPIATh OCO3HAHHBIM BHIOOP Oymymeit
npodeccuu 1 peaTn30BhIBaTh COOCTBEHHBIC KU3HEHHBIE TITAHEI,

® TOTOBHOCTb M CIIOCOOHOCTH K O0pa30BaHMIO M CaMOOOPA30BaHMIO B OOJIACTH (UUKU
Ha MMPOTSHKCHUHU BCEU YKHU3HH.

IKOJIOTHYECKOT0 BOCTIMTAHUS:

e Cc(hOPMHUPOBAHHOCTD HKOJIOTHYECKOW KYIBTYpBI, OCO3HAHHE TIO0AILHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

® [UJJAHMPOBAHUE U OCYILECTBJICHUE JIEUCTBUI B OKPYKAIOUIEH Cpe/le Ha OCHOBE 3HAHMS
1esiel yCTOHYMBOTO pa3BUTHS YEIOBEUECTBA;



paclIMpeHHe OmbITa JEATEIbHOCTH HKOJIOTMYECKON HAaMpaBIIEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 Pu3nKe.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAY4YHOW MAEATeNbHOCTH, TOTOBHOCTh B IIPOIIECCE H3YUYCHUS
(GU3UKKM  OCYIECTBIIATh  MPOEKTHYIO M HMCCIIEJOBATENIBCKYIO  JESTEIBHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiiCTBUS
Ba3oBrble JJornueckue aeiicTBuA:

CaMOCTOSITENILHO (DOPMYITUPOBATh M AKTyaJH3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

OIPEACIIATh LENH JEATEIIbHOCTH, 3aJaBaTh [IapaMETPbl U KPUTEPUH UX TOCTHXKECHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBAEMBIX (DHU3MUYECKHUX
ABJICHUSX;

pa3pabarbiBaTh IUIaH pEHICHUS NTpoOJIeMbl C Yy4ETOM aHauM3a HMEIOIIUXCS
MaTepUaIbHBIX U HEMAaTEPHUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B I€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LEIISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBAaTh U BBINOJHATH PabOTy B YCIOBHSIX pEAJbHOTO, BUPTYaJbHOIO U
KOMOHMHUPOBAaHHOT'O B3aUMOACHCTBUS;

pa3BUBATh KPEaTHUBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

ba3oBble nccienoBarejbCcKue AeiCTBHUA.

BJIQ/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMH U METOAaMH (DU3HUECKO
HayKH;

BJIQ/IETh HAaBBIKAMHU Y4YEOHO-UCCIIEOBATEIbCKOM W TMPOEKTHON JEeATEIbHOCTH B
oOnactu (U3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY
METOJIOB pEHICHUS 3a7a4  (PU3NISCKOT0 COJEp)KaHUs, NPUMEHEHUIO Pa3TUYHBIX
METOJIOB TIO3HAHUS;

BJIQJICTh BUJIAMH JICATEIHHOCTH IO MOJYUYECHUIO HOBOTO 3HAHMSI, €T0 WHTCPIIPETAIIHH,
peoOpa3OBaHUIO0 U IPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYAIUSIX, B TOM YHCIIE TPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TTPUUMHHO-CJIEICTBEHHBIC CBSI3U M aKTyallU3UpOBaTh 3ajJady, BBIJIBUTaTh
TUTNOTe3y € peIIeHWs, HaxOIuUTh apryMEeHTBl JUIS JIOKa3aTeldhCTBAa CBOMX
YTBEPXKICHHM, 33]1aBaTh MapaMeTPhl K KPUTEPHH PEIICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJE PEIICHUS 3a7add pPe3yibTaThl, KPUTHYCCKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;
CTaBUTH U (POPMYIIUPOBATH COOCTBEHHBIC 3a7a4 B 00pa30BaTEIBHOMN NeATETHHOCTH, B
TOM YHUCJIC TIPH U3YyICHUH (PU3UKH;

JIaBaTh OIEHKY HOBBIM CUTYAITUsIM, OIICHUBATH IPUOOPETEHHBIHN OIBIT,

YMETh MMePEHOCUTH 3HAHUS TT0 (PU3MKE B IPAKTHUECKYIO 00JIACTh KU3HEACITCILHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;



BBIIBUT'aTh HOBBIC UACHU, IPCJIaraTb OpUTriHAJIbHBIC MTOAXOAbI U PCIHICHUA,
CTaBHUTb HpO6JICMBI " 3ala4u, JOIMYyCKarIHEC AJIbTCPHATUBHBIC PCIICHUA.

Pa6Gora ¢ undopmaunmeii:

BJIQJICTh HABBIKAMHU TMONy4deHHs wuHpopMammu (HU3HYECKOTO COICpKAHUS U3
HUCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITEIIBHO OCYIIECTBIATh IOWCK, aHaJU3,
CUCTEMATH3AllMI0 M HWHTEPIpETalnio HHOOPMALMKM pa3jIMYHbIX BHIOB H (GopM
MPEICTaBICHHUS,

OIICHUBATh JJOCTOBEPHOCTh HH(OPMAIIHH;

HCIIOJIb30BaTh CPEJCTBAa WH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pCIIEHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OpTaHU3AlMOHHBIX 3a1ad C
coOnrofecHreM TpeOOBaHWN APrOHOMUKH, TEXHHUKH O€30MacHOCTH, THUTUEHBI,
pecypcocOepeKeHusi, MPaBOBBIX M 3THYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0€e30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJCpPKAHUS B DPA3IUYHBIX (dopmarax ¢ ydETom
Ha3HAYCHUS WHPOPMALMU U INEIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMy
MIPEJICTABICHUS U BU3YyaTH3aIIH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBUA:

OCYIIECTBIISITH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMU JESATEIBHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(IMKTEHI;
pPa3BEPHYTO U JIOTUYHO M3Jaratb CBOKO TOYKY 3PEHHS C MCIOJIb30BAHHEM SI3bIKOBBIX
CPEICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON ¥ MHIUBUYalbHOU PaOOTHI;
BbIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUM C y4E€TOM OOIIUX HUHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 UieHa KOJUIEKTHBA,

IPUHUMATH L€ COBMECTHOM JESATEIBHOCTH, OPTaHU30BBIBaTh U KOOPAMHUPOBATH
JNeiCcTBUS TO €€ JOCTH)KEHMIO: COCTaBJATh IUIAH JACMCTBUM, pacnpenensiTb PO C
y4€TOM MHEHUH yYaCTHUKOB, 00CYX/1aTh pe3yJbTaThl COBMECTHOM pabOThI;

OLICHMBAaTh KadeCTBO CBOEro BKJIaJa M KaXJOTO YyYaCTHUKAa KOMAaHJbl B 0OIIUi
pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBbIE MPOEKTHI, OLEHUBATh UJEU C MO3UIIMH HOBU3HbBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETUYECKOE ITOBEACHHME B PA3IUYHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIIECTBIISATH TO3HABATENBHYIO EATEIHHOCTh B 00JIACTH (PU3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOATENIBHO COCTABJIATH IJIaH PELICHUs PACUETHBIX M KaUYE€CTBEHHBIX 3aJ]ay, IUIaH
BBITIOJIHEHHS MPAKTUIECKON pabOThl ¢ YUETOM HMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JlaBaTh OLIEHKY HOBBIM CUTYallHUsIM;

pacIIMpSTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUIH;

JIeNIaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATH MPUOOPETEHHBIN OTIBIT;



CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIMIHMKA B 00IacTu (U3UKH,
MTOCTOSTHHO TTOBBIIIIATh CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, 3MOUUOHAJIBHBIA HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallWsIM, BHOCUTb KOPPEKTHUBBI B ACATEIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIIAM;

BJIAJCTh HABbIKAMU II03HABATEIbHOM pPE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI pe(uUIEKCUU TSl OLICHKH CUTYallH, BEIOOpa BEPHOIO PEIICHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHIKEHUIO;
IIPUHUMATH MOTHUBBI U apIYMEHTBI JPYTHUX IIPHU aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;
NPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI PYIUX IIPY aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;
IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKH.

B nmponecce AOCTHUIKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOTpaMMBbI 110 (1)I/I3I/IK€ JJIL
YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$I y 06y11a10m1/1xc;1 COBCPHICHCTBYCTCA 3MOI_II/IOHaJ'II>HbII‘/'I
HHTCIICKT, npez[nonarafomnﬁ C(bOpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHWE, BUJCTH HAINpPaBICHHUS PAa3BUTHSA COOCTBEHHOW 3MOIMOHAIBLHOU CdepHl,
OBITH YBEpEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHUs,  BKIIOYAIOMIETO  CAMOKOHTPOJIb,  YMEHHE  NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEJCHHE, CHOCOOHOCTh  QJaNTHPOBAThCi K
SMOIMOHATIBHBIM U3MEHEHHSM H MPOSIBISITh THOKOCTD, OBITH OTKPBITHIM HOBOMY;;
BHYTPEHHEH MOTHBAIUH, BKIIOYAIOMICH CTPEMJICHHE K JAOCTIDKEHHIO e U YCIIeXy,
OINITUMHU3M, HHUIIMATUBHOCTh, YMEHHE JICHCTBOBATH, UCXO/ISl U3 CBOUX BO3MOXKHOCTEH;
OMITATUH, BKIIOYAIONIEH CIOCOOHOCTh OHUMATh SMOIMOHAIBHOE COCTOSHUE JPYTHX,
YUUTBIBATh €r0 IpPH OCYIIECTBICHUU OOILEHUs, CIHOCOOHOCTh K COYYBCTBHUIO U
COIIEPEKMBAHHUIO;

COLMAJIbHBIX HAaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh BBICTPAWBaTh OTHOIIEHUS C
JIPYTUMH JIOIBMH, 3200THTHCS, TIPOSIBIISAT HHTEPEC U Pa3penIaTh KOH(PIUKTHL.

I[TPEAMETHBIE PE3YJIBTATEI

K xonny oOyuenus B 10 knacce npeniMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh y OOYyYaIOIIUXCSl YMEHUI!

NOHUMATh pPOJNIb (U3UKH B DKOHOMHYECKOW, TEXHOJIOTUYECKOH, 3KOJIOTHYECKOH,
COLMAIIBHOM M ATUYECKOH chepax IesTeIbHOCTH YeNOBEKa, POJIb U MEeCTO (PM3HUKH B
COBPEMEHHOM Hay4YHOMH KapTHHE MHpa, 3Ha4YeHHe onucaTeIbHOMH,
CUCTEMATHU3UPYIOIIeH, OOBSCHUTENBHON U MPOrHOCTHYECKON (YHKIUN (pusndeckont
TEOPUH — MEXAHHWKH, MOJEKYISPHOW (PH3MKH M TEPMOIWHAMHKH, POJIb (pr3muecKon
TeopuH B (HOPMUPOBAHHUHN TIPEACTABICHUN O GU3NIECKON KapTHHE MHPA;

pa3iauyaTh YCIOBUS NPUMEHHMOCTH Mojened (u3Mdeckux Tel U IPOILEcCOB
(sABNIEHMIT): MHEpLMANIbHAS cHCcTeMa 0TCUETa, abCOJIIOTHO TBEPIOE TEI0, MaTepHalIbHAsS
TOYKa, PABHOYCKOPEHHOE JBWXKEHHME, CBOOOJHOE majeHue, abCONIOTHO ympyras
nedopmarusi, abCOTIOTHO YIPyroe M abCONIOTHO HEYIMPYroe CTOJIKHOBEHHSI, MOJCIH



ra3a, >KMJIKOCTU M TBEPAOro (KpUCTAUIMYECKOIO) Tesla, MACAIbHBIN ra3, TOYCUHBIH
3apsill, OAHOPOJHOE NIEKTPUUECKOE I10JIE;

pasinyath YCJIOBUS (IpaHMLbI, OONAaCTH) HPUMEHHMMOCTH (U3UYECKUX 3aKOHOB,
NOHMMATh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OTPAaHUYEHHOCTH
MCII0JIb30BaHUS YaCTHBIX 3aKOHOB;

aHATM3UPOBAaTh W OOBACHATH MEXAHWYECKHE TIPOLECCHl W SIBICHUS, HCIOIb3Ys
OCHOBHBIC IIOJIO)KEHMSI W 3aKOHbl MEXaHHMKHM (OTHOCUTEIBHOCTh MEXaHHYECKOIo
JBYDKEHUS, (POpPMyJbl KMHEMAaTHKH PaBHOYCKOPEHHOI'O JBM)KEHUS, MpeoOpa3zoBaHUs
[Manunes nns  CKOPOCTM W IepeMellleHus, 3akoHbl HplooToHa, mnpuHIUD
OTHOCHUTEJIBHOCTH ['anuies, 3aKOH BCEMHPHOIO TAIOTEHUS, 3aKOHbI COXPAHEHUs
UMIIYIbca M MEXaHWYECKOM DSHEpPruM, CBA3b padOThl CUIBI C H3MEHEHHEM
MEXaHUYECKOM HHEepruu, YCIOBHs paBHOBECHS TBEPAOro Tejla), IpU ITOM
UCIIOJIb30BaTh ~ MAaTeMaTU4YECKOE  BBIPAXEHHE  3aKOHOB,  YKa3blBaTh  YCIOBHS
IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: IIpeoOpazoBaHuil [anumes, BTOpOro u TpeThero
3aKkOHOB HbIOTOHA, 3aKOHOB COXpaHEHUS UMITYJIbCa U MEXAHUYECKOM DHEPIUH, 3aKOHA
BCEMUPHOI'O TATOTEHUS;

aHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE NMPOLIECCHl U SBJIECHHUS, UCIOJb3YsI OCHOBHBIE
nojoxenus MKT u 3akoHbl MOJIEKYJISApHOH (GU3MKM M TEPMOJMHAMMKH (CBSI3b
JIaBJICHUS UJICAJIbHOTO ra3a co CPeHEW KNHETUYECKON SHEPIUEN TEIUIOBOIO IBUKECHHUS
M KOHLEHTpaUMed €ero MOJIEKYJ, CBS3b TEMIIEPAaTypbl BEIIECTBA CO CpeaHEn
KMHETUYECKOW DSHEprued TEIUIOBOTO JIBWJKEHUS €ro 4YacTUL, CBA3b JaBJICHUSA
UJCAIBHOTO Ta3a € KOHUEHTpalUued MOJEKYJI M €ro TeMIIepaTypoW, ypaBHEHHUE
MenneneeBa—Knanelipona, NepBblli 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHMS
SHEPruM B TEIUIOBBIX Ipolieccax), IpPU OSTOM HCIOJIb30BATh MaTEeMaTHYECKOe
BBIPQKCHUE 3aKOHOB, YKA3bIBATh YCJIOBHs IPUMEHUMOCTU ypaBHEHHUs MeHueneeBa—
Knaneiipona;

aHAJTM3UPOBaTh U OOBACHATH AJIEKTPUUECKUE SIBJICHUSA, MCIIONb3Yysl OCHOBHBIE
MOJIOKEHUS M 3aKOHBI AJIEKTPOAMHAMUKY (3aKOH COXPAaHEHUS 3JIEKTPUUECKOTo 3apsia,
3akoH  KynoHa, MOTEHUMANbHOCTh  3JEKTPOCTATHMUECKOTO  MOJIsA,  MPHUHIIMII
CYNEPHO3UINH 3JIEKTPUUECKUX TOJEeH, IPU STOM yKa3blBas YCJIOBHSI NMPUMEHUMOCTHU
3akoHa KyioHa, a Takke NpPAaKTUYECKH BaXKHbIE COOTHOIIEHUS: 3aKoHbl Oma ams
y4acTKa LEenu U JUIs 3aMKHYTON JIEKTPUYECKON Liemu, 3akoH Jxoynsa—JIenna, npasuna
Kupxroda, 3akonsr dapazes s 371€KTposn3a);

OTUCHIBATh (PU3UYECKHE MPOLECCHl U SIBIECHUS, HCIIONIb3Ysl BEJIMYMHBI: TIEpEMEICHHUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TE€Jl, CHJIa, MOMEHT CHJIbI, IaBIICHHE,
NOTEHIMAJIbHAs PHEPIus, KUHETHYeCKas SHEprusi, MeXaHudeckas BSHeprusi, pabora
CWJIBI, LIEHTPOCTPEMHUTENBHOE YCKOPEHHE, CHJIA TSDKECTH, CHUJla YIPYTOCTH, CHIIA
TPEHUs1, MOIIHOCTb, YHEPIUs B3aUMOACUCTBHS Tena ¢ 3eMIEi BOIM3U €€ MOBEPXHOCTH,
SHEeprusi ympyroi pgegopmanuu MPYXKUHBL, KOJIWYECTBO TEIJIOTHI, a0COIOTHAs
Temmneparypa Tena, paboTa B TEpMOJIMHAMUKE, BHYTPEHHSS OSHEPrus HJI€aTbHOIO
OJTHOATOMHOT'O Ta3a, padoTa WAEANTbHOTO Ta3a, OTHOCHUTENIbHAS BJIAXKHOCTh BO3/1YyXa,
KIIJ[ uneanbHOro TEMJIOBOIO JBHUraTelis; JJIEKTPUYECKOE I10JI€, HANpsSKEHHOCTh
AIEKTPUYECKOTO TOJIsI, HAMPsHDKEHHOCTH IMOJS TOYEYHOTO 3apsjia WIH 3apsSKEHHOIO
niapa B BaKyyMe€ U B JUAJIEKTPUKE, MOTEHLUAT 3JEKTPOCTATHYECKOIO MOJIs, Pa3HOCTh
NOTEHLIMAJIOB, JJIEKTPOABIDKYILAs CHUJla, CHJIA TOKA, HAIpPSDKEHHE, MOIIHOCTb TOKA,
NIEKTpUYecKass EMKOCTh IUIOCKOTO KOHJIEHCATOpa, CONPOTHUBIIEHHWE Yy4acTKa LENH C



MOCJIEAOBATEIbHBIM M MApaUICIbHBIM  COCJMHEHUEM  PE3UCTOPOB,  DHEPIUs
AIEKTPUUECKOTO MOJISI KOHJIEHCATOPA;

OOBSCHATH OCOOCHHOCTH TMPOTEKaHUS (U3MYECKUX  SBICHUW: MEXaHHYECKOE
JIBIDKEHHUE, TEIJIOBOE JBMIXKEHHWE YacTHI[ BEIIECTBa, TEIJIOBOE paBHOBECHE,
OpoyHOBCKOE JBWKeHue, nuddy3us, ucmapeHue, KUMeHWe W KOHJASHCAIUs, IJIaBJICHHe
W KpUCTa/UIM3allMs, HANpaBJICHHOCTh  TEIJIONEpedadyu, DJICKTpU3aluus  Tell,
SKBUIIOTCHIIMAIIBHOCTD MMOBEPXHOCTHU 3aPSXKEHHOTO MTPOBOIHUKA;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (PU3UYECKON BEIMYMHBI OT JAPYTOH C
WCIIOJIb30BAHUEM TMPSMBIX H3MEPEHUH, MpU HTOM KOHCTPYHUPOBATH YCTAHOBKY,
(duKCUpOBAaTh PE3YyIbTATHI MOTYYCHHON 3aBUCUMOCTH (PU3NYCCKUX BEIMYUH B BUIC
rpaguKoB C y4€TOM aOCOJIFOTHBIX IOTPEIIHOCTEH W3MEPEHHM, JeNaTh BBIBOJBI 10
pe3yJibTaTaM UCCIEOBAHMS;

MIPOBOJIUTh KOCBEHHBIC H3MEpeHUs (U3UYECKUX BEIMYMH, MPU ITOM BBIOMpATH
ONTUMAJIBHBIA METOJ HW3MEPEHHUs, OIICHHBAaTh aOCOJIOTHBIE W OTHOCUTEJIbHBIC
MOTPEITHOCTH MPSAMBIX M KOCBEHHBIX U3MEPECHHUI;

MPOBOAUTHL  ONBITBI IO IPOBEPKE MPEIJIOKEHHOW THIOTE3bl:  IJIAHUPOBATh
OKCIIEPUMEHT,  cOoOMpaTh  JIKCIEPUMEHTAJIbHYI0  YCTaHOBKY,  aHaJU3UpPOBAThH
MOJIyYEHHBIE PE3YJIbTaThl U JI€1aTh BBIBOJ O CTATYCE MPEAJIOKEHHOM TUIIOTE3bI;
cobmo1aTh mMpaBmiia 0€30MAaCHOTO TPyAa MPU MPOBEACHUU HCCIEAOBAaHUI B paMKax
y4eOHOr0 SKCIIEPUMEHTa, MPAKTUKyMa U y4eOHO-HCCIEI0BATENbCKOW W MPOEKTHOM
NESTENIbHOCTH C HCIOJb30BAaHUEM HM3MEPHUTEIbHBIX YCTPOWCTB U JaOOPATOPHOTO
000pyI0BaHNS;

pemarh pacdy€THBIC 3aJadyd C SIBHO 3aJaHHOM M HESBHO 3aJIaHHON (U3HYECKOM
MOJICTIbIO: HAa OCHOBAaHWM aHAJM3a YCJIOBHS OOOCHOBBIBATH BBIOOP (HH3HUECKON
MOJIENIM, OTBeyalomeld TpeOOBaHWAM 3aJadd, TNPUMEHATH (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTH U  TOCTynaThl (U3UYECKUX TEOPUH TMPH  HCIOIb30BAHUU
MaTE€MaTUYeCKUX METOJIOB pElIeHUsl 3aJad, MPOBOAMTH pPacu€Tbl Ha OCHOBAaHUU
MMEIOIIMXCSA JAHHBIX, aHAJIU3UPOBATh PE3YJIbTaThl M KOPPEKTHPOBATH METOJbI
penieHus ¢ yuéToM MOJYICHHBIX PE3yJIbTaTOB;

pemaTh KaueCTBEHHBIC 3a/1auu, TPEOYIoIe MPUMEHEHUSI 3HAHUN U3 Pa3HBIX Pa3ieioB
Kypca GU3MKH, a TAaK)K€ WHTETpallMy 3HAHUW W3 JPYTUX TPEIMETOB €CTECTBEHHO-
HAay4YHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO ILIEMOYKY PACCYXICHHM C ONMOpod Ha
W3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (DU3UYECKHUE SBICHHUS,

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUS NIl OOBICHEHUS! OCHOBHBIX MPUHIIUIIOB PAOOTHI
HU3MEPUTEIIbHBIX PUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTHUYECKUX MPOIIECCOB;
MPUBOIUTH MPUMEPHI BKIIAa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAayKd, B OOBSICHEHHWE TIPOIIECCOB OKPYXKAIOMIETO MHpPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHH;

aHAJIM3UPOBATh W  OICHWBATh TIOCIEJACTBUS OBITOBOM W  TPOW3BOJCTBEHHOU
JIEATETLHOCTH YEJIOBEKAa, CBS3aHHOW C (U3MYECKUMHU TMPOIECCaMHU, C TO3HIIHI
9KOJIOTUYECKOU 0e30MMacHOCTH, MpEACTABICHUI 0 panMoHaIbHOM
MPUPOJONOIB30BAHNM, @ TAKXKE Pa3yMHOM HCIOJIb30BAHUU JOCTUKEHUUW HAyKd U
TEXHOJIOTHH JJIs1 JATBHEHIIIETO pa3BUTHS YEI0BEUYECKOTO OOIIECTRA;

MPUMEHSTh Pa3UYHbIE CTIOCOOBI paboThI ¢ MHGOopMaIueil GU3MIECKOTO COEPKaAHUS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX  HH(GOPMAIIMOHHBIX  TEXHOJOTHUH, TIPH  ITOM



UCTIONIb30BAaTh  COBPEMEHHbIE  HMH()OPMAMOHHBIE  TEXHOJOTHMH IS TIOHMCKa,
nepepabOTKU M TpeAbsSBICHUA Y4YeOHOW M HAy4HO-TIOMYJISIpHOW HH(OpMAIH,
CTPYKTYPUPOBAaHUS M HMHTEPIpETalud WHGPOPMALUU, MOJYyYCHHOH W3 Pa3IHYHBIX
HCTOYHHUKOB, KPUTHUECKH aHAIM3UPOBAThH MOTy4aeMyl0 HHPOPMAIIMIO U OIIEHUBATh €&
JIOCTOBEpHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAaHWH, TaK M HAa OCHOBE aHaJIHM3a
UCTOYHUKA HHPOPMALIUHY;

NPOSIBIIAITh  OPraHU3allMOHHBIE W TI03HABATENIFHBIC YMEHHS CaMOCTOSTEIBHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOLECCE BBHIMOJIHEHUS IPOEKTHBIX W Yy4eOHO-
HCCIIEJ0BAaTEIbCKUX paloT;

paboTaTh B TpyIIe C UCIOJIHEHHWEM pPa3IMYHBIX COIHUAIBHBIX POJEH, IIIAaHHUPOBATH
paboTy Tpymmbl, pAIHOHAIBHO pACHIpENesATh JAEATEIbHOCTh B HECTAaHAAPTHBIX
CUTYaIMsIX, aJIeKBaTHO OLIEHUBATH BKJIAJ KaXIOTO U3 YYaCTHUKOB TPYIIIBI B pELICHNE
paccMaTpuBaeMoid MPOOIIEMEI;

OpPOSIBIIATh MOTHBAllMI0O K  Oyaymied mpodeccHoHanbHOW — JESATENbHOCTH — TI0
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K konny oOyuenust B 11 knacce npeIMETHbIE pe3yJabTaThl Ha YIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCSl YMEHUI:

HOHUMAaTh poOJb (U3MKKM B SKOHOMHYECKOH, TEXHOJIOTMYECKOH, COLMANbHOM U
ATHYECKON cdepax IesTeIBbHOCTH YeNOBEKa, POJb U MECTO (PU3MKH B COBPEMEHHOMN
Hay4YHOM KapTHHE MHUPA, POJIb ACTPOHOMHU B IIPAKTUYECKON JESITEIBHOCTH YEI0BEKA U
JalbHEHIIEM  HAyYHO-TEXHHYECKOM  Pa3BUTHH, 3HAYECHHE  ONMUCATEJIbHOM,
cUCTeMaTU3UPYOLIei, OOBSICHUTENBHOM M MPOrHOCTHYECKOM (PyHKIMH (uzndyeckoi
TEOpUU — DIIEKTPOJAMHAMUKH, CHELUAIBHOM TEOPUU OTHOCUTEIBHOCTU, KBAaHTOBOM
¢u3uky, ponb GU3NUECKOl Teopud B (POPMUPOBAHUH MPEACTABICHUN O (PU3UIECKOM
KapTUHE MHUpa, MECTO (PU3MYECKONM KapTHHBI MUpAa B OOIIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEICTABICHUN O IIPUPOJE;

pa3nuyarh YCIOBUS MPUMEHMMOCTH Mojeled (QU3MYecKuX Tela M IPOLECCOB
(ABNEHMI): ONHOPOJIHOE AJIEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJI,
rapMOHHYECKHE KOJIeOaHMs, MaTeMaTH4YEeCKUM MAasTHHUK, HJ€albHBIM TPYKUHHBIN
MasiTHUK, TAPMOHUYECKUE BOJIHBI, UJCANIbHBIN KOoleOaTeIbHbII KOHTYpP, TOHKAs JINH3a,
MOJIEJIel aTOMa, aTOMHOI'O A/ipa ¥ KBAHTOBOW MOJIEIIU CBETA;

pasnuuath ycloBUS (TpaHUIlBl, 00JIACTH) NPUMEHUMOCTH (U3HUECKUX 3aKOHOB,
NOHMMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OTrPaHUYEHHOCTb
UCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJTM3UPOBaTh U OOBACHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBICHHS, HCIIOJIb3Ys
OCHOBHBIE TIIOJIO)KEHHMS W 3aKOHBl DJIEKTPOAVWHAMUKA M CHEUUaIbHOM TEOopUu
OTHOCUTENIbHOCTH (3aKOH COXPAHEHHUs 3JIEKTPUUECKOTo 3apsia, cuia Amrepa, cuia
Jlopenua, 3aKkOH »AIEKTPOMAarHUTHOW WHAYKUWH, mpaBwio Jlenma, cBsizp JO/IC
CaMOMHAYKIMU B JJIEMEHTE JJIEKTPUYECKOW LIENH CO CKOPOCTBIO U3MEHEHUS CHUIIBI
TOKa, MOCTYJaThl CIIEIMAIbHON TEOPUN OTHOCUTEIbHOCTH DWHIITEHHA);
aHAJTM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLIECCHI U SIBIICHUS, UCIIOJIB3YSI TIOJI0KEHHUS
KBaHTOBOM (u3uku (ypaBHeHHe JiHIITeHHAa A1 HoTOdPdeKTa, MepBbId U BTOPOH
nmocTynaTel bopa, mpuHIMIT COOTHOIIEHHs HeomnpeaenéHHocTen [ elizendepra, 3aKOHbBI
COXpAHEHHUs 3apsJJ0BOTO U MAaCCOBOTO YMCE M SHEPIMH B SJIEPHBIX PEAKIMAX, 3aKOH
paMOaKTUBHOTO pacraja);



OTHCHIBATh (PU3UYECKHE MPOIIECCHI U SIBICHUS, UCIIONIb3Ys BEIMYMHBI: HAMPSHKEHHOCTH
3JEKTPUYECKOTO  TOJIA, HOTEHIHUANI  3JIEKTPOCTATHUYECKOro  IOJs,  Pa3sHOCTh
MOTEHIIMAIOB, AJIEKTPOJBIKYIIAs CHJIA, WHAYKIUS MArHUTHOTO TMOJsi, MarHUTHBIN
MOTOK, cwia Amnepa, WHAYKTUBHOCTb, JJICKTPOJBIKYILAS CHJIA CAMOMHIYKIIHH,
SHEPIvsi MarHUTHOTO MOJISI TPOBOJIHUKA C TOKOM, PEISTUBUCTCKUN HMMITYJIbC, ITOJIHAS
SHEPrusl, SHEPrus MOKOs CBOOOTHOM YAaCTHUIIbI, JHEPTHsI U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apsi]l pa, SHEPTUSI CBS3H SAPA;

OOBSACHATP OCOOCHHOCTH TPOTEKaHUS (U3NYECKUX SIBICHUN: AJIEKTPOMArHUTHAs
WHAYKIHS, CAMOUHIYKIIUS, pe30HaHC, HHTepdepeHIIUs BOIH, TUGPAKIHS, TUCTICPCHs,
MOJIHOE BHYTPEHHEE oTpaxkeHue, (hoToanekTpuueckuii apdekt (dhororddekr), anbda-
u Oera-pacmaipl  siAep, ramMma-u3inydeHue saep, (GU3NYECKUe  MPUHLUIIBI
CHEKTPaJIbHOTO aHau3a U paboThI Jla3epa;

ONpENENATh HAIlPaBJICHUE MHAYKIIMM MArHUTHOTO IOJS IPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cuibl Jlopenua;

CTpOUTh M300pakeHHe, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
pacCUUTBIBATh €r0 XapaKTEPUCTHUKH;

MPUMEHATh OCHOBOIIOJIATAIOIINE ACTPOHOMHYECKUE IOHATUS, TEOPUU U 3aKOHBI IJIA
aHaM3a W OOBSICHEHUS (PU3NICCKUX TIPOIECCOB, IMPOHMCXOMANMX B 3BE3MAX, B
3BE3HBIX CHCTEMaxX, B MEXKTaJaKTUYCCKOW Cpele; MBIMKEHUS HEOCCHBIX Tell,
SBOJIFOLIMY 3BE3 1 BeceneHHOM;

MIPOBOJMTH HCCIICIOBAaHUE 3aBUCUMOCTEH (M3MUYSCKUX BEIMYMH C HCIOJIb30BAHUEM
MPSIMBIX U3MEPEHUI, TPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHUPOBAThH PE3yIbTaThl
MOJIyYEHHOW 3aBUCHUMOCTH (PH3UYECKMX BEIMYMH B BHAE TpaduKOB C Y4ETOM
a0COJIIOTHBIX ~ TOTPEIIHOCTEH M3MEpEeHWM, JeJaTh BBIBOJBI IO  pe3yjbTaTaM
UCCJICIOBAHMS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIUYMH, MPU ITOM BBIOMpATH
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OIICHUBaTh aOCOJIIOTHBIE U OTHOCHUTEIIbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTH  OMBITHI IO TPOBEPKE TMPEIJIOKEHHOW TUIOTE3bl: IUIAHUPOBATH
DKCIIEPUMEHT,  CcOOMpaTh  OSKCIEPUMEHTAIbHYI0  yCTaHOBKY, aHAJIU3UPOBATh
MOJIYYCHHBIEC PE3YIIbTAThI U JIEaTh BBIBOJI O CTATYyCE MPEAIOKEHHOM TUTIOTE3HbI;
ONUCHIBATh METO/IbI OJYYEHHS] HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

coOnrofath mpaBuia 0e30MacHOro TpyJaa MpH MPOBEIECHUU HCCIEIOBAaHHM B paMKax
yu4eOHOr0 SKCIEPUMEHTa, MPAKTUKyMa U y4eOHO-HCCIEeI0BATENbCKOW W TPOEKTHOM
JEATETLHOCTH C HCIOJIb30BAHUEM W3MEPUTEIBHBIX YCTPOMCTB W J1A0OPaTOPHOTO
000pyI0BaHNS;

pemath pacy€THBIC 3a/Jadyd C SIBHO 3aJaHHOM W HESBHO 3aJIaHHON (PU3HUECKOU
MOJIeTIbIO: HAa OCHOBAaHUM aHaIM3a YCIOBHS BbIOMpaTh (U3MUECKHE MOJEINH,
OTBEUaIoIMe TPEOOBAHUSAM 3a/1a4H, IPUMEHATH (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYyJaThl (U3MYECKUX TEOPUH TMPU HCIIOIB30BAHUM MAaTEMAaTHYECKHUX METOJIOB
pemieHusl 3ajad, MPOBOJAWTH pPAcUY€Thl Ha OCHOBAHMHM WMEIOIINUXCS JIaHHBIX,
AQHAJIM3UPOBATh PE3YJAbTAaTbl M KOPPEKTUPOBATh METOJbl pEHIeHUS C Y4ETOM
MOJIYYeHHBIX PE3YJIbTATOB;

pemaTh KaueCTBeHHBIC 3a7a4M, TpeOyIole MPUMEHEHHS 3HAaHUHN U3 Pa3HBIX Pa3/eiioB
Kypca (DM3MKH, a TakKe WHTETpallMd 3HAHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-



HAay4YHOI'O IMKJIA: BBICTPAUBATH JIOTMYECKYIO ILIEMOYKY pacCyXJCHHH C ONMOpod Ha
U3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3UUYECKHE SBICHUS;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS JUIsl OOBSCHEHUS! OCHOBHBIX MPUHIUIIOB PaOOThHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MPOIECCOB;
NPUBOAUTH PUMEPHI BKJIA/1a POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE TIPOLECCOB OKPYXKAIOIIETO0 MHUpPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHI;

aHAM3UPOBaTh M  OLEHUBATh TOCIEACTBUS OBITOBOW W  INPOU3BOACTBEHHON
NESTEIbHOCTH 4eJOBEKa, CBSI3aHHOW ¢ (PU3MYECKHMMH MpoIlleccaMu, C MO3HUIIHMA
3KOJIOTUYECKON 0e301acHOCTH, MIPEACTABICHUI 0 panroHaIbHOM
[IPUPOJIONOIb30BAaHUH, A TAKXKE Pa3yMHOM MCIOJIb30BAaHUU JIOCTH)KEHUN HAYKU U
TEXHOJIOTHH JIIsl TaTbHEHUIIIET0 pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

NPUMEHSTH pa3IuyHble CIIOCOOBI PadoTh ¢ HH(pOpMAIel (HHU3UYECKOTO COACPKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpPU  ITOM
UCIIONIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAIMOHHBIE  TEXHOJOTMH  JUIsl  TOWCKA,
nepepadoOTKi W TPEAbSBICHHUA Y4YeOHOW M HAy4HO-TIOMYJISIpHOW HH(OpMAIH,
CTPYKTYpPUPOBAHHUS W MHTEpPIpETalUd HHPOpMAIMHU, MOJYYEHHOM W3 pa3IMuHBIX
HMCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATh MOTydyaeMyr0 HH()OPMALIUIO U OIICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHMM, TaK W HAa OCHOBE aHaIu3a
UCTOYHUKA UH(POpMALUY;

NPOSIBJIAT OpPraHU3allMOHHBIE M [IO3HABATEJIbHBIE YMEHHUS CaMOCTOSITEIBHOTO
IpUOOpPETEHUs] HOBBIX 3HAHWW B IPOLECCE BBHINOJHEHHUS IPOEKTHBIX U Yy4eOHO-
HCCJIEI0BATEIBCKUX padoT;

paboTaTh B TpYIIE C HUCIOJHEHUEM Pa3JIMYHbIX COIHUAIBHBIX POJIEH, IUIAaHUPOBATH
paboTy TIpymmbl, palMOHAIbHO PACHPENESATh JEATEIBHOCTh B HECTAHJAPTHBIX
CUTYalUsX, alcKBaTHO OLICHMBATH BKJIAJ KaXKIOIO U3 YYaCTHUKOB IPYIIIBI B PEIIEHUE
paccMaTpuBaeMoi MpoOIeMsl;

OpOSIBIATE  MOTHBAalMI0O K  Oyaymed npodeccHOHalbHOW — JAEATENbHOCTH IO
CHEUHATbHOCTIM (PU3NKO-TEXHUYECKOTO MPOQUIIS.



TEMATHYECKOE INTAHUPOBAHUE

10 KJJIACC
N HauMmeHoBaHue
0 KoanuecTtBo OcHOBHbBIE BHJbI AeATEJILHOCTH
pas3ieIoB U TEM IIporpammHoe coaep:kanue
n/n 4yacoB 00y4yarIuxcs

yueOHOro npeamMera

Pa3pnen 1. HayuHblil MeTO MO3HAHUS NPUPOABI

1.1 Hayunsiif MeTos1 mo3HaHus
MIPUPOJIBI

6

®uszuka — pyHIaMeHTalbHas HayKa O
npupoje. HaydHbiil MeTos o3HaHus u
METOIbI HCCIICIOBAHUS (PU3HUCCKUX SIBJICHUU.
DKCHEPUMEHT U TEOPHsI B MPOIIECCE MO3HAHUS
npupoabl. HabmrogeHue u s5KkCnepuMeHT B
busuke.

CrniocoObl n3mepeHus: GU3NYECKUX BETUYHH
(ananmoroBsie U IU(POBLIE U3MEPUTETHHBIE
pUOOPHI, KOMITBIOTEPHBIE JATYUKOBBIE
cuctemsl). [lorpenrnocTa n3amepeHuit
(bu3nueckrx BeNIUYrH (aOCOTIOTHAS U
OTHOCHTEJIbHASA).

MopenupoBanue GU3NIECKUX SBICHUN U
IpoleccoB (MaTepuagbHas TOYKa, a0COIIOTHO
TBEPIOE TEJIO, UICATBHAS KUJIKOCTb,
WJealbHBIN ra3, TOYeuHbIi 3apsan). [ unoresa.
DU3NYECKUIN 3aKOH, TPAHULBI €TO
MIPUMEHUMOCTH.

duznueckas TeOpusi.

Poinb 1 MecTo ¢pu3uKu B OpMHUPOBAHUHU
COBPEMEHHOM HAYYHOU KapTUHBI MHUpa, B
MPAKTUYECKOU JAESATEIbHOCTH JIIOACH

VYyacTtue B JUCKYCCHH O POJH (pr3muecKon
TEOpHH B (HOPMUPOBAHUU NPECTABICHUN O
¢bu3nveckoil KapTHHE MUpa, MecTe (PU3MIECKOn
KapTUHBI MUpPa B O0ILEM PsAY COBPEMEHHBIX
€CTECTBEHHO-HAYUYHbIX IPEICTABICHUH O
IIPUPOJIE.

N3ydeHne NOHATHH «TUIIOTE3a», «PU3NIECKUl
3aKOH», «(pU3NYECKasi TEOPUS».

Paccmotpenue IpaHuLl MPUMEHUMOCTH
(bU3NYECKUX 3aKOHOB.

CpaBHeHue U3MepeHUH (PU3NUYECKUX BETUUUH
IPY TOMOIIY AaHAJIOTOBBIX U IUPPOBBIX
M3MEPUTENBHBIX TPUOOPOB, HATIPUMED, TPU
M3MEPEHUH CUJIBI TOKA M HANIPSKEHMSI B LIETIN
MIOCTOSTHHOTO TOKa IIPU MOMOIIIH aHaJOTOBBIX U
M (POBBIX U3MEPUTENBHBIX TPHUOOPOB.
OcBoeHne crHoco0OB OIIEHKH MOTIpPEIIHOCTEN
U3MEPECHUM.

OcBoeHMEe OCHOBHBIX MPUEMOB pabOTHI C
nrdpoBoii maboparopueit Mo Gusuke,
Harpumep, pu U3MEPEHNN PU3NIECKUX
BEJIMYMH [TPU OMOILU KOMITBIOTEPHBIX




JaTYUKOB

Wtoro mo pazneny 6

Pa3zgen 2. Mexanuka

2.1 Kunematuka 10 Mexanuuaeckoe JIBIDKCHUE. [IpoBeieHNE KOCBEHHBIX U3MEPEHUI
OTHOCHUTENHLHOCTD MEXaHUYECKOTO MTHOBEHHOM CKOPOCTH U YCKOPEHHUS Tea, B

nBkeHust. Cucrema otrcuéra.

[Ipsimas u oOpaTHas 3aaun Mexanuku. Paguyc-
BEKTOp MaTepualbHOM TOUYKHU, €r0 MPOCKIUHU Ha
OCH CHCTEMbI KOOpAHHAT. TpaekTopus.
[lepemenienue, CKOpocTh (CpeaHsisi CKOPOCTb,
MTHOBEHHAs CKOPOCTh) i YCKOPEHHUE
MaTepuaibHON TOYKH, UX MPOEKIINHU Ha OCU
cUcTeMbl KoopAUHAT. CloKeHUe NepeMeIeHn i
U CIIOKEHUE CKOPOCTEM.

PaBHOMepHOE u PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE IBUKEHUE.

3aBHCUMOCTb KOOPAMHAT, CKOPOCTH, YCKOPEHUS
U IIyTH MaTepUaIbHOM TOUYKH OT BPEMEHU U UX
rpadukmu.

TOM YHCJIC YCKOPEHHUsI CBOOOTHOTO TIa/ICHUS,
MIPOBE/ICHUE MCCIICIOBAHUS 3aBUCMOCTEH
MEXTy GU3NYCCKUMH BETMYMHAMU (IIyTH OT
BPEMEHHU IPU PAaBHOYCKOPCHHOM JIBH)KCHUH,
neproja oOoparieHusi KOHMYECKOro MasTHUKA
OT €ro MapaMeTPOB) U OIBITOB IO MPOBEPKE
MIPEAJIOKEHHOM TUIIOTE3bl TPU U3yYEHUN
PaBHOYCKOPEHHOTO TIPSIMOJTMHEHHOTO
JBUKEHUS, IBIKEHUS TeJa, OPOIIEHHOTO
TOPU30HTANBHO, IBMKCHHUS TENa IO
OKPYXHOCTH C MTOCTOSIHHOM 10 MOJTYITIO
cKopocThio. Onpenenenne abCoMIOTHBIX U
OTHOCUTCJIIBHBIX HOFpeHIHOCTefI




CBobOoaHOe mazieHne. Y CKopeHrue CBOOOTHOTO
nasaeHus. /IBmkenue tena, OpoLIEHHOro MO
YIJI0M K TOPU30HTY. 3aBUCUMOCTb KOOP/IMHAT,
CKOPOCTH U YCKOPEHUS MaTepuaibHON TOUKU
OT BPEMEHH U UX I'papUKH.

KpuBonuneiinoe nuxenue. JIBuxenue
MaTepUuaIbHON TOYKHU 10 OKPYKHOCTH. Y TJI0Bast
U JIMHEWHAas cKopocTs. [lepuon u yacrora
oOparmeHusl.

LlenTpocTpemMurenbHoOe (HOpMasbHOE),
KacaTeJbHOE (TaHTeHLIMAIbHOE) M IIOJHOE
YCKOpPEHHE MaTE€pUaJIbHOU TOUKH.

TexHu4eckue yCcTpoWCTBa U TEXHOJOTUYECKHE
MIPOLIECCHI:

CIIUIOMETD, ABM)KEHHUE CHAPSIOB, LICTIHBIE,
niecTepéHYaTele U PEMEHHBIE NIEpEaayH,
CKOPOCTHBIE JIN(PTHI

U3MepeHuil PU3NYECKNX BEIHUMH.

OueHka rpanuil norpeurHocteit. Mzyuenue
MOJEJIA CUCTEMBI OTCUETA, CPABHEHUE Iy TEM,
TPAEKTOPUH, CKOPOCTEN ABUKEHUS OAHOTO U
TOTO XK€ TeJla B Pa3HbIX CUCTEMAX OTCUETA.
AHanm3 pa3HbIX cI0cO00B UCCIIEIOBAHUS
IBYKECHUH.

PaccmoTpenue mpenenbHOro mepexoaa U
HU3MEPEHUE CKOPOCTH.
MonenupoBanue npeodpazoBaHusl JBUKCHHIMA

MTHOBEHHOM

C MCIOJIb30BAaHUEM MEXaHU3MOB, U3yUCHHE
npeoOpa3oBaHusl  YIIIOBOM
penykrope.

AHanu3 HanpaBJIeHUs! CKOPOCTU TPH
JBUKEHHUH 110 OKPY>KHOCTH. Perenue
pacu€THBIX 3aja4 C SIBHO 3a/laHHON U

HESIBHO 33JJaHHOM (PU3MYECKON MOJETIBIO C
MCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB U (popMyI

CKOPOCTH B

KHHEMATHKH.

Pemmenune KayeCTBEHHBIX 3ajad,
TpeOYyIOUMX NPUMEHEHHUs 3HAaHUH 1O
KHHEMaTHUKe.

OObscHeHHWe  ycTpolcTBa W NpUHIUIA

JIEUCTBUS CIUAOMETPA, LIEMTHBIX,




IeCTEPEHYATHIX U PEMEHHBIX MEpeEIad,
CKOPOCTHBIX JIU(TOB.

OOBsICHEHHE JBUKCHHSI CHAPSIIOB.
Ornpezenenne yciaoBUil NPUMEHUMOCTH
Mojieie pU3nYecKuX Tell U MPOIECCOB
(sBICHUI): MaTepHalIbHAs TOUKA,
PaBHOYCKOPEHHOE ABIKEHHE, CBOOOTHOE
naJicHUE.

Brimonnenue yueOHbIX 331aHUi Ha aHATN3
MEXaHUYECKUX ITPOLIECCOB (SIBICHUM) C
MCII0JIb30BAHUEM OCHOBHBIX IOJIOKEHUN U
3aKOHOB KHHEMATUKHU: OTHOCUTEIBbHOCTh
MEXaHUYECKOTO JBIKEHUS, (OPMYIIBI
KMHEMATUKHU PAaBHOYCKOPEHHOTO JIBH>KECHHS,
npeoOpaszoBanus ["anunes Ui CKOpOCTH U
nepemenienus. Mcnonb3oBanue IT-
TEXHOJIOTHI Tpu paboTe ¢
JIOTIOJTHUTEITLHBIMU UCTOYHUKAMU
nH(pOpMaIUU TI0 TEME, WX KPUTHUECKUN
aHaJIN3 U OLIEHKA JJOCTOBEPHOCTH




2.2

JnHamuka
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IIepBeb1it 3ak0H HproTOHA.

NHepuuanpHble CUCTEMBI OTCUETA.

[IpuHLIKII OTHOCUTENIBHOCTH

lNanunes. HennepuuanpHeie

cHCTeMbl 0TCU€Ta (ONpeeeHue,

npumepsl). Macca tena. Cuna.

[IpuHIMI cynepno3suuuu CUil.

Bropoii 3akoH HeroTona 11

MaTtepuaibHON TOUKU. TpeTuit

3akoH HploTOHA /171 MaTepuasIbHbIX

TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSI.
OKBUBaJIEHTHOCTh I'PAaBUTALIMOHHON U
MHEPTHON Macchl.

Cuna 1sxecTd. 3aBUCUMOCTD YCKOPEHUS
CBOOOHOrO NaICHUS OT BBICOTHI HaJ
MIOBEPXHOCTBIO IIAHETH U OT
reorpaduyecKoi MUPOTHI. [[BrkeHMe
HEOECHBIX TeJ U UX CIIyTHUKOB. 3aKOHbI
Kennepa.

IlepBas kocMHuuecKasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Bec Tena, nBuxkynierocs ¢ yckopenuem. Cuna
Tpenus. Cyxoe Tperue. Cuiia TpeHus
CKOJIbJKEHUS U CUJIa TPEHUS TMOKOS.
Koapduuuent tpenus. Cuiia COnpoTHBICHHS
IIPY IBHKEHUH Tejla B KUAKOCTU WIIH rase, eé
3aBUCHUMOCTB OT CKOPOCTH OTHOCUTEIBHOIO
JBUKECHMUSL.

[TpoBeneHne KOCBEHHBIX U3MEPEHUI
paBHOACUCTBYIOLIEH cril U K03 Punmenta
TPEHUS CKOJIBKEHUS, TPOBEACHUE
WCCJIETOBAHMSI 3aBUCUMOCTEN (PU3UUECKUX
BEJIMYUH

(cun yrpyroctu, BOHUKAIOIIUX B MPYKUHE
1 PE3MHOBOM 00pasIe, OT ux jJedopManun) u
OTIBITOB TIO MPOBEPKE MPEI0KESHHOM
TUIOTE3bI PU U3YYEHUU JIBIKEHUS Opycka
110 HAKJIOHHOH TIOCKOCTH, JBHKCHHS
CUCTEMBI CBSI3aHHBIX Tel, AeopMaIiH Tell.
Omnpenenenue a0COIOTHBIX "
OTHOCHUTEJIbHBIX MOTpENIHOCTeN
U3MEpEeHUH (PU3NUECKUX BEIUYHH.

OreHKa rpaHyIl MOTPEUTHOCTEH.
VccnenoBanue ABMKEHUS] CUCTEMBI TEl,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOH uepes
nErkuit 00K, IBUKEHHS OpycKa O
HaKJIOHHOM MJIOCKOCTH

¢ IepeMeHHbIM K03 (HULIMEHTOM TPEeHHUs,
JBIDKEHUS TPpy3a Ha Baly C TPEHUEM.
HaGnronenue nBuxeHus Ten B
MHEPIUATFHBIX 1 HEMHEPIHATBHBIX CHCTEMax
oTc4éra, HalpuMep, Ka4eHUs ABYX [IWIHHAPOB
WX IIapOB Pa3HOM Macchl C OIMHAKOBBIM
YCKOPEHHEM OTHOCUTEIbHO HEMHEPLHUATbHOM
CHCTEMBI OTCUYETA.

N3yueHne neHTpOOSKHBIX MEXaHH3MOB.
CpaBHEHHE CUJT TPEHUS TIOKOS, KaUYeHUS U




Hasnenue. 'mapocrarnueckoe nasinenue. Cuiia
Apxumena. TexHuueckue yCcTpoucTBa. U
TEXHOJIOTMYECKHUE MPOLECCHI: MOIITUITHUKH,
JBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

CKOJIbKeHUs. Perenue pacu€THbIX 3a1a4 ¢
SIBHO 3aJaHHOU U HESIBHO 3aJaHHOU
bu3nyecKoil MOJEINbIo

C MCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
(dbopMysT KHHEMATHKH U AUHAMUKH. Perienue
KaueCTBEHHBIX 33/1a4, TPEOYIOLINX
MPUMEHEHUS 3HAHUN TI0 KHHEMAaTUKe U
JTUHAMUKE.
OOpsicHeHHE  yCTpOWCTBA W NIpPUHIUNA
JENCTBUS MOIIMITHUKOB.

OObscHEHNE IBIKEHUS UCKYCCTBEHHBIX
CIIyTHHUKOB.

Omnpenenenue yclIOBUM MPUMEHUMOCTH
Mojiene pU3nYecKUX Tell U IPOLECCOB
(s1BIEHUI): MHEpLMAbHAS CUCTEMA OTCUETA,
MaTepuaibHasi TOUKa, a0COJIOTHO yIpyras
negopmanus. BeimonHeHne yqeOHBIX 3a/1aHUI
Ha aHAJIN3 MEXaHUUYECKUX MPOLIECCOB
(sIBJIEHHUIT) C MCIIOJIB30BAaHUEM OCHOBHBIX
MI0JIO)KEHUI M 3aKOHOB IMHAMUKU: TPU 3aKOHA
HrproToHa, IPUHIMIT OTHOCUTEIBHOCTH
["anunes, 3aKOH BCEMUPHOTO TATOTEHUSI.
Pabora B rpynmnax npu o0CyXJ€HHUH BOIIPOCOB
MEXIMPEIMETHOTIO XapakTepa (Harpumep, 1o
TeMe «JIBUKEHHE B IPUPOLIEN)




2.3

Craruka TBEpAOTO TEa

AbcomotHo TBEpoE Teno. [locTynaTensHoe 1
BpalllaTeIbHOE ABUKEHHUE TBEPIOTO TEA.
MOMEHT cuiIbl OTHOCUTEIBHO OCH BPALCHUS.
IIneuo cumel. CioxeHue CUIl, IPUIIOKEHHBIX K
TBEPIOMY TETY.

[lenTp TsKECTH TEINA.

VYcoBus paBHOBECHUS TBEPIOTO TEIIA.
YcroitunBoe, HEYCTOHYHMBOE, Oe3pa3TuIHOe
paBHOBecHe. TexXHUYECKHEe yCTPOMCTBA U
TEXHOJIOTMYECKHUE TPOLECCHI: KPOHILITEWH,
CTPOUTEIBHBIN KpaH, penéTyarbie
KOHCTPYKLUHU

IIpoBenenue uccie0BaHus YCIOBHUI
paBHOBECHsI TBEPIOTO Teja, UMEIOLIETO OCh
BpalIEHUs; KOHCTPYUPOBAHUE KPOHIUTEHHOB U
pacy€T CUJI ynpyrocTu; u3y4eHue
YCTOMYMBOCTH TBEPJOTO TENA, UMEIOIIETO
iouiaib onopsl. Perienne pacu€THbIX 3a1a4 C
SIBHO 3aJaHHOU U HESIBHO 3aJaHHOMN
buznyecKoil MOJEINbIO ¢

MCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (hOpMYJT
CTaTUKH.

Pewmenue KaueCTBEHHBIX 3azady,
TpeOyIOIKMX MNPUMEHEHHUS 3HAHUU  TI0
CTaTHKe.

OObsicHeHHE yCTPONCTBA U IPUHLIUIIOB
JIEHCTBHSI KPOHILITEHHA, CTPOUTEIIBHOTO KPaHa,
peméTyaTbiX KOHCTpyKuuid. Onpenenenne
YCIOBUH IPUMEHUMOCTH MoJieNielt pU3nIecKux
TeJ: aOCOOTHO TBEPIOE TETIO.

BrinonHeHne yueOHbIX 3aJaHui Ha aHAIN3
MEXaHUYECKUX MPOIIECCOB (SBICHUI) C
MCII0JIb30BAaHNEM OCHOBHBIX IIOJIOKEHUH U
3aKOHOB CTaTUKH: YCIIOBUS PaBHOBECHS
TBEPAOIO TENA




2.4

3aKOoHBI COXpaHCHUA B
MCXaHUKE
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NMynsc MmaTepuabHONM TOYKHU, CUCTEMBI
MaTepUaIbHbIX TOYEK. LIeHTp Macc cuctemsl
MaTEpHAIbHBIX TOYCK.

TeopeMa 0 IBHKEHUU LIEHTPA Macc.
WMmynibe CHIIbI M K3MEHEHHE UMITyJIbCa Tela.
3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

MoMeHT uMITyJIbca MaTEPUAIIBHON TOYKH.
[IpencraBieHue 0 COXpaHEHUU MOMEHTA
HMITyJIbCA B LIEHTPAIbHBIX MOJISIX.

Pabota cuiibl Ha MaJIOM U Ha KOHEYHOM
nepemernennn. I'padguueckoe npeacraBieHne
paboThI CUITBIL.

MOWHOCTb CHUIIBIL.

Kunernueckast sHEpryust MaTepruagbHON TOUKH.
Teopema 006 U3MEHEHUM KUHETUYECKOM
SHEPrUU MaTepUAILHON TOUKH.
[ToTeHumanbHble U HEMOTEHIUAIbHBIE CUJIBI.

[TorenmaneHas sueprus. [loreHunanbHas
SHEPTHsI YIPYyro ne(GopMUpPOBAHHOMN MPYKUHBI.
[TorennmanpHas SHEPTUS TENA B OAHOPOJHOM
rpaBUTALMOHHOM Tose. [loTeHunanbHas
SHEprus Tejla B FPAaBUTALMOHHOM I10JIe
OJIHOPOJ/IHOTO T1apa (BHYTPH U BHE II1apa).
Bropas xocMuueckast CKOpOCTb.

Tperbst KOCMUYECKast CKOPOCTb.

[IpoBeenne KOCBEHHBIX U3MEPEHUI
UMITYJIbCA TeJla, KHHETHYECKOU 1
MOTEHLUAJIbHONW SHEPTUH T€Ja, MOILIHOCTH
CHJIBL; IIPOBE/IEHUE OIBITOB IO IIPOBEPKE
MPEUI0KEHHON TUIIOTE3bI TP U3YYECHUH
PaBHOYCKOPEHHOT'O MPSIMOJIUHEHHOTO
JIBYDKEHUS M B3aUMOJICHCTBHSI TEIL.
Onpenenenne abCOMIOTHBIX U
OTHOCHUTEJIBHBIX MOTPEIIHOCTEH N3MEpEHUI
¢usnueckux BenuurH. OLEHKa TPaHuI]
norpemHocteil. [IpoBeneHue sxcrepumMenTa
110 CPaBHEHUIO U3MEHEHUS UMITYJIbca Tejla ¢
UMITYJIbCOM CHJIbI, U3MEHEHUS
MOTEHIINAILHON SHEPTUH MIPYKUHBI C
paboToi CUIIBI TPEHUS.

HccnenoBanue coxpaHeHus NMITYJIbCa IIPH
YIPYrOM B3aUMOJEHCTBHH, COXPAHECHUS
SHEpPIruy Npu CBOOOTHOM MAJICHUH.
Onpenenenne pabOTHI CHIIBI TPEHUS TIPH
JBUKEHHUH TeJa M0 HAKIOHHOW MIOCKOCTH.
HabGmtonenne u  0OBsSCHEHHE PEaKTHUBHOIO
JIBYDKEHUSI.

Pemenue pacu€THbIX 3a/1a4 ¢ IBHO




CBs13b pabOTHI HEMOTEHITUAIBHBIX CHJT C
W3MEHEHUEM MEXaHUYECKOW SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPAaHECHUS
MEXaHUYECKOW SHEPTHUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.
VYpaBuenue bepuymiu 118 naeanbHOU
JKUJIKOCTH KaK CJICJICTBUE 3aKOHA COXPaHEHUsI
MEXaHU4EeCKOM dHepruu. TexHuueckue
YCTPOMCTBA U TEXHOJIOTMYECKHUE MPOLECCHI:
JIBUJKEHHUE PAKET, BOJOMET, KONEP, IPYKUHHBIN
MUCTOJIET, TUPOCKOII, (PUTYpHOE KaTaHUE Ha
KOHBKaX

3aJJaHHOH U HESIBHO 331aHHON (PU3NYECKOI
MOJIENBIO

C UCIOJb30BaHUEM OCHOBHBIX 3aKOHOB H
(bopMyT MEXaHUKH.

Pemenne KayeCTBEHHBIX 3ajad,
TpeOYIOUIMX NPUMEHEHUs 3HaHUH 110
MEXaHHUKE.

OOBsicHEeHHE IPUHIMIIOB IeHCTBUSI BOJOMETA,
KOmépa, NPy KUHHOI'O MUCTOJIETA, THPOCKOIIA.
OOBsicHEeHHE IBIKEHHSI PaKeT, PUTYPHOTO
KaTaHUs Ha KOHbKax. OnpeseneHue ycaoBun
MPUMEHUMOCTH MoJiesiel (PU3HUeCKUX Tel U
MIPOLIECCOB (sIBJIEHUI): a0COJIIOTHO YIIPYTroe U
abCOJIIOTHO HEYNPYTO€ CTOJKHOBEHUSI.
BoinonHenue y4eOHbIX 3aJaHUIl Ha aHAJIN3
MEXaHUYECKUX MPOLECCOB (SIBJICHHI) C
HCII0JIb30BAHUEM 3aKOHOB COXPaHEHUS B
MEXaHMKe: 3aKOHbI COXPaHEHUSI UMITYJIbCa U
MEXaHUYECKOH SHEPTHH, CBSI3b PAOOTHI CHIIBI C
N3MEHEHUEM MEXaHUUYECKOM HEPIUH TeNa.
Hcnonp3oBanue IT-TexHonornit  mpu
paboTe ¢ JONMOJHUTEIbHBIMU HCTOYHUKAMHU
nHpopMalUKd MO TeMe, UX KPUTUYECKUI
aHaJIM3 U OLIEHKA JJOCTOBEPHOCTH

Hroro no pazneny
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Paznen 3. MojiekyasipHasi pu3uKa 4 TEePMOAMHAMUKA
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OcHOBBI
MOJIEKYJIIPHOKUHETUYECKON
TEOpUHU
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OcHOBHBIE TIOJIOKEHUS
MOJICKYJIIpHOKHHEeTHYecKoi Teopuu (MKT),
WX OnbITHOE 00ocHOBaHUe. uddy3us.
bpoyHoBckoe ABUKEHUE. XapaKTep
JBUKEHUS U B3aUMOJICHCTBUS YaCTHUIL
BemecTBa. Mo/ienu CTPOCHHUS Ta30B,
KHUJIKOCTEH U TBEPIBIX TN M OOBSICHCHUE
CBOICTB BeI[ECTBA HAa OCHOBE ITHX
Mojener. Macca u pazMepbl MOJIEKYIT
(atoMOB).

KonunuectBo BemiecTsa.

[ToctosinHas ABoragpo.

TennoBoe paBHOBecue. Temneparypa u
criocoOb! e€ n3mepenus. lllkana remneparyp
Henscua. Moneins naeanbHOro ra3a B
MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH:
YacTHLIBI Fa3a JBUXKYTCS XaOTHUYECKH U HE
B3aUMOJCHICTBYIOT APYT € Apyrom. ['a3oBsie
3aKOHBI. Y paBHECHHE
MenpaeneeBa—KnanelipoHa. AbcomoTHas
Temneparypa (1kana temneparyp KenbBuHa).
3akon /lampToHAa.

[IpoBenenune nusmepeHuii mapameTpoB rasa,
MPOBEICHUE UCCIEAOBAHUI 3aBUCUMOCTEMN
(hM3HUECKUX BEIIMYMH U OTIBITOB 10 TIPOBEPKE
IPEII0KEHHOW TUIIOTE3bI IPU U3YYEHUU
YCTaHOBJIEHUS TEIUIOBOI'O PAaBHOBECHUS U
M30MPOLIECCOB B razax.

Onpenenenne aOCOTIOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEpPEeHH (PU3NIEeCKUX
Benu4MH. OIIEHKA FPAHMI] TIOTPEIIHOCTEMH.
DKcriepuMeHTaIbHas TPOBEPKa YpaBHEHUS
COCTOSIHMS MiealIbHOrO ra3a. 3yuenue
MOJENEN: TBUKEHUS YaCTUL] BEIIECTBA,
OpoyHOBCKOTO JBI>KeHUs. onbiTa LllTepHa,
KPUCTAJUIMYECKUX PELIETOK.

Pemenue pacy€THbIX 3a1a4 C IBHO 3aJaHHOU U
HESIBHO 3aJJaHHOM (PU3UUYECKON MOJIEIBIO C
UCIIOJb30BAHUEM  OCHOBHBIX 3aKOHOB U
dbopmyn monexkynsipHon Qusuku. Pemenue
KAaueCTBEHHBIX 3a]1a4,




H3omponeccsl B UACAIBHOM ra3e ¢
IIOCTOSIHHBIM KOJINYECTBOM BELIECTBA.
I'paduueckoe npencTaBIeHNE U30MPOLIECCOB:
U30TepMa, U30X0pa, u300apa.
MEXIy JaBICHHEM U
KMHETUYECKON DJHEprueun
TEIUIOBOTO JBMKEHHUS MOJIEKYJI HAEaJIbHOTO
rasa

CBs3b cpenHen

MMOCTYIIAaTCJIbHOI'O

(ocHOBHOE ypaBHEHUE

MOJIEKYJISIPHOKMHETHYECKOMN TEOPUHU
WJICaTBbHOTO Ta3a).

CBs3b a0CONMIOTHOI TeMIepaTypbl
TEPMOJAMHAMUYECKOU CUCTEMBI CO CpeaHEN
KMHETUYECKOM SHEPrUeH MOCTyNaTeIbHOro
TEIJIOBOT'O IBMKEHUS €€ YaCTHIL.

TexHudeckue yCTpOMCTBA M TEXHOJIOTMYECKHE
MIPOLIECCHI:

TEPMOMETP, OAPOMETP, MOTYUECHHE

HaHOMAaTepHaJloB

TpeOyIOIMUX TNPUMEHEHHUs] 3HAHUU o

MOJIEKYJISIPHOM (hr3HKe.
OOBsicHEeHHEe YCTPONCTBA U IPUHITUIIA JIEHCTBUS
TepMomeTpa, 6apomerpa. OObsiICHEHHE
HIOJTy4YEHHUsI HAHOMATEPHaJIOB.

OmpezneneHue  yCJIOBHM  NMPUMEHHUMOCTH
Mojeneil (QHU3MYECKUX Tel U  IPOILECCOB
(sBneHuii): Mojmenei rasza, SKUIAKOCTH U
TBEPIOTO (KpUCTAJTHYECKOTO)

HACaJIbHOI'O I'a3a.

Tela,

BoinonHenue yueOHbIX 3aJaHUIl Ha aHAJIN3
TETJIOBBIX MTPOLIECCOB (SIBJICHUI) C
HCIOJIb30BaHUEM OCHOBHBIX MmoJioxkeHuid MKT
¥ 3aKOHOB MOJICKYISIPHON (DU3UKH: CBSI3b
JIaBJICHUS UJICATIBHOIO Ta3a CO CPEeAHEN
KUHETUYECKON IHEPTUEHN TEIIIOBOTO IBUKEHUS
Y KOHILIEHTPALUEN €ro MOJIEKYJI, CBS3b
TeMIIEpaTyphl BEIIECTBA CO CPEAHEN
KUHETUYECKON SHEPIUeH TEMIIOBOTO IBUKEHUS
€ro JacTHUIl, CBS3b JaBJICHHUS HICAITLHOTO ra3a
C KOHIIEHTpaIMe MOJIEKYJT U €Tr0
TeMIIEpaTypou, ypaBHeHuE MeHieneeBa—
Knaneiipona
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TepmoauHaMuKa.

TenmoBrie MalTMHEI
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Tepmoaunamuueckas (T/[]) cucrema. 3ananue
BHEIIHUX YCJIOBUW ISl TEPMOAMHAMUYECKOMN
cucTeMbl. BHenHue u BHyTpeHHHE MapaMeTphl.
[TapameTpsl TEpMOJIMHAMUYECKON CUCTEMBI KaK
CpeHME 3HAYCHUS BEJIMYMH, OMMCHIBAIOLINX €&
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.
HyneBoe Hauano TepMOAMHAMUKH.
Camonpoun3BoJIibHas pelaKcanus
TEPMOJIUHAMUYECKON CUCTEMBI K TEIJIOBOMY
paBHOBecHIO. Mojenb UeabHOIO ra3a B
TEPMOJIMHAMHUKE — CUCTEMA YPABHEHMIA:
ypaBHeHue MenpeneeBa—Knaneipona n
BBIpXCHHE JIJIs BHYTPEHHEHN YHEPTHUU.
VYcioBus TPUMEHUMOCTH 3TOM MOJEIHN: HU3KAs
KOHIICHTPAIIUSI YaCTHIIl, BHICOKHE TEMIIEPATYPHI.
BripaxkeHue nis BHyTpeHHEH SHEpruu
OJIHOATOMHOTO UJI€AJIbHOIO ra3a.
KBazucrarnueckue u HeCTaTHUYECKUE
IIPOLIECCHI.
DneMeHTapHas pabota B
TepMOJUHAMUKe. Bpraucienne padboThI
1o rpa¢uKy mnporecca

H3MepeHne yienpHOM TEMIOEMKOCTH Pa3HbIX
BEILECTB, UX CPAaBHEHUE, IPOBEJCHUE
WCCIICIOBAaHHUH 3aBUCUMOCTEH (PrU3MUECKIX
BEJIMYMH U OIBITOB IO POBEPKE
MPEJI0KEHHON TUIIOTE3BI ITPU U3YyUYECHU U
IPOIIECCOB TEII00OMEHa U a/InadaTHOTrO
nporecca. OmnpenenaeHre aOCOMOTHBIX U
OTHOCHTEJIBHBIX ITOIPEIIHOCTEN U3MEPEHNN
¢busnueckux BenuurH. OLEHKa IPaHull
norpemHocTel. Mi3yuenue B3auMoCBsI3U
SHEPIUH MEKMOJIEKYJISIPHOTO B3aUMOECHCTBUS
Y TeMIEPATypPbl KUTIEHUS )KUIKOCTEH.
N3ydeHue TernoBbIX ABUTaTENEN C
HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX MOJEIIEH.
HccnenoBanue pa3HbIX ciocOO0B U3MEHEHUS
BHYTPEHHEH dHepruu. Pemenne pacu€THbIX
3a71a4 ¢ SIBHO 33JJaHHOM U HESIBHO 3aJaHHOU
(bU3MIEeCcKOil MOJIETTBIO

C UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
hopmyn MOJIEKYIIPHON PUBHKH U
TEPMOJNHAMHUKH.

Pemienne KkaueCTBEHHBIX 3agaq, Tpe6yroumx
NPUMCHCHUSA 3HAHUM




Ha pV-nuarpamme.

Tenonepeaaya Kak crocod U3MEHEHUs
BHYTPEHHEHN YHEPTUU TEPMOJINHAMUYECKOU
CUCTEMBI 0e3 COBepIIeHUS PabOTHI.
KoHBek1ysi, TermonpoBOAHOCTD, U3ITYyYCHHUE.
KonnuectBo tennotsl. TenmnoéMkocTs Tena.

VY nenbHas U MOJIsIpHAsl TEMII0EMKOCTH
BelecTsa. YpaBHeHue Maiiepa. Y aenbHas
TEIUIOTa CropaHus Tormea. Pacuér
KOJIMYECTBA TEIUIOTHI IIPU TEIUIONEpeaaye.
[Tonarue 06 agnabatHoM nporecce. IlepBblii
3aKOH TEPMOJUHAMMKU. BHYTpeHHsIs 2HEprus.
KonnuecTBo TemaoTel u paboTa Kak Mepbl
W3MEHEHUs BHYTPEHHEH SHEPTUU
TEPMOJIMHAMHYECKOMN cUCTEMBL. BTOpOI1 3aKOH
TEPMOAVMHAMMKY ISl PABHOBECHBIX
IIPOLIECCOB: Yepe3 3aJaHHOE PAaBHOBECHOE
COCTOSTHUE TEPMOIMHAMUYECKON CUCTEMBI
MIPOXOANUT €IMHCTBEHHAs ajguabara.
AbcomoTHas TemnepaTtypa. Bropoii 3akon
TEPMOAMHAMMKH ISl HEPAaBHOBECHBIX
IIPOLIECCOB: HEBO3MOXKHO IEepeaTh TEMIOTY

10 MOJIEKYJISIPHOM (pU3UKE U TEPMOJAMHAMUKE.
OOBbsicHeHHE yCTPONCTBA U TPUHIIUTIA ICHCTBUS
XOJIOAWJIBHUKA, KOHAUIIMOHEPA, TU3EIbHOTO U
KapOIOPaTOPHOTO ABUTATENICH, TAPOBOI

TypOUHBL.
OOvbsicHeHne MOJIy4EHHUS CBEPXHU3KHUX
TeMIIepaTyp, YTHIIN3AIHN «TETLIIOBBIX)»

OTXOJIOB C HCIIOJIb30BAaHHEM TEIJIOBOI'O HACOCa,
YTUIU3alUd OMOOPTraHMYECKOTro TOILIUBA s
BBIPAOOTKH «TEIUIOBOWY U DJIEKTPOIHEPTUH.
Boinonnenue y4eOHbIX 3aJaHUIl Ha aHAIN3
TEIUIOBBIX ITPOLIECCOB (SIBJICHUN) C
HCIIOJIb30BAHUEM OCHOBHEIX IMookeHuid MKT
Y 3aKOHOB MOJICKYISIPHON (DU3UKH U
TEPMOJUHAMUKHU: MTEPBHIN 3aKOH
TEPMOJIMHAMUKHU, 3aKOH COXPAHEHUS YJHEPTUU

B TETUIOBBIX Tporeccax. Mcnons3zoBanue IT-
TEXHOJOTHI TpH paboTe ¢ JOMOTHUTEIHHBIMU
HWCTOYHUKAaMH UH(POPMAIIUU 10 TEME, UX
KPUTUYECKUI aHaJIU3 U OLIEHKa
JIOCTOBEPHOCTH.

ABanus 1 olleHKa IOoCIeqCTBUI




0T 0oJIe€ X0JIOJHOTIO TeJla K 00JIee HarpeToMy
6e3 komnencanun (Knaysnyc). Heobparumocts
MIPUPOJTHBIX MPOIIECCOB.

[TpuHIMITBI AEACTBUS TEIJIOBBIX MAIIVH.

KIIH.

MaxkcumanbsHoe 3HaueHue KIIJI.

Hukn Kapno.

DKOJIOTUYECKHE ACIIEKThI UCIIOIb30BaHUS
TEIUIOBBIX ABUrareseil. TemioBoe 3arps3HeHue
OKPY>KaOILEN Cpeabl.

TexHu4eckue ycTpoucTBa U TEXHOJIOTHYECKHE
IIPOLIECCHI: XOJIOAWIBHUK, KOHIUIMOHED,
JN3eIbHBIA U KapOOpaTOPHBIN ABUTATENH,
napoBas TypOHHa, OJIy4eHNEe CBEPXHU3KHUX
TEMIIepaTyp, YTUIA3ALUs TEIUIOBBIX»
OTXOJ0B C HCIIOJIb30BAHUEM TEILIOBOTO
Hacoca, yTUiIn3anus 6MoopraHuuecKoro
TOILJIMBA JUI BEIPAOOTKH «TETIJIOBOI» U
3JEKTPO3HEPTUU

MCII0JIb30BaHUs TEIUIOBBIX JABUraTeNeH U
TEIUIOBOIO 3arpsI3HEHMS OKPYKAIOLIEH Cpebl C
HO3MLUI 3KOJOrHYecKoi 0€30IacHOCTH;
IPEJCTAaBICHUN O PalMOHAIBHOM
IPUPOJIONIOIB30BaHUH (B IIpoLecce
HOJArOTOBKU COOOLIEHUH, BHITIOJTHEHUI
IPYNIOBBIX [IPOEKTOB)
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ArperaTHble COCTOSHUS
BemiecTBa. Pa3oBbie
MePEXO/IbI
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ITapooGpazoBanue U KOHJICHCALIHS.
HcnapeHue n kuneHue. Y neiabHas TEIUIOTa
apooOpa3oBaHMUsL.
HacplmenHble 1 HEHACHIIICHHBIE N1apPHI.
KauecTBeHHas 3aBUCUMOCTb IIJIOTHOCTH U
JTaBJICHUS HACBILLIEHHOTO fapa OT
TeMIIepaTypbl, UX HE3aBUCUMOCTb OT 00BbEMa
HACBILEHHOTO Napa. 3aBUCUMOCTb
TEMIEPATypbl KUIIEHUSI OT J1aBJICHUS B
AKHUJIKOCTH.
Brnaxxnocts Bo3nyxa. AGCONIOTHASA U
OTHOCHTEJIbHAs BIaXKHOCTb. TBEpIoe Teno.
Kpucrannuueckue u amopgHbIe Tema.
AHM30TpONUs CBOMCTB KPUCTAJLIOB.
[1naBnenue u Kpuctaumu3anus. Y qenbHas
TerioTa miasieHus. Cyonumarus.
Hedopmaruu TBEpIOTO TENA.
Pacrsxenue u cxarue. Casur. Monyins FOHra.
[Ipenen ynpyrux nedopmanuii. Ternosoe
paciivpeHue KXUAKOCTe! U TBEPBIX Tell,
00BEMHOE U IMHEWHOE pacIIupeHHe.
AHTrapMOHH3M TEIUIOBBIX KOJeOaHUH JacTuIy
BEIIECTBA KaK IPUUYMHA TEINIOBOTO PaCIIUPEHMS
TeN (Ha KaYECTBEHHOM YPOBHE).
IIpeoOpa3oBanue sHeprun B (Ha30BbIX
nepexoiax.
VYpaBHeHHE TEIJIOBOTO OalaHca.
[ToBepXHOCTHOE HATSKEHUE.

KoaddurmeHT moBepXHOCTHOTO HATSIKEHUS.

HaOmroenne  CBOWCTB — HACBIIEHHBIX
apoB, MajbIX jJedopmariuii, mpoBeaeHNE
U3MEPEHUU

KOCBEHHBIX yIEIbHOU

TEIUIOTHl IUIABJICHUS JIbJa, a0COJIOTHOM
BO3/TyXa,
MMOBEPXHOCTHOTO  HATSOKEHUS, MOIYJIS
IOmnra.

W3y4eHne 3aKOHOMEPHOCTEH HCITAPCHHSI 1

BIIQYKHOCTH kod(durmenrta

KUIIEHUS KUAKOCTEH, B TOM YUCIE KUIIEHUS TIpU
MTOHUKEHHOM JIaBJICHUH, HarpeBaHUs U
IUIABJIEHUS] KPUCTAJUIMUECKOTO BEIIECTBA,
KaMWUIIPHBIX SBJICHUM, CMAYUBAHUS.
[IpoBeneHME ONMBITOB C MBUTBHBIMU TIIIEHKAMH.
HccnenoBanne MO HEHBIOTOHOBCKOM
JKUJKOCTU. Perenne pacu€THbIX 3a1a4 ¢ SIBHO
3aJJaHHOM W HESBHO 33/IaHHON (PU3nYecKon
MOJIEbIO
C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
bopMyn1 MoJIEeKyISIpHOH pU3NKH U
TEPMOJTMHAMUKH.
Pemmenne kaueCTBEHHBIX 3a/1a4, TPEOYIOLTUX
MIPUMEHEHHUS 3HAaHUN 110 MOJIEKYJISIPHOM
(bu3MKe U TePMOTUHAMUKE.
OOBbsicHEeHNE OCHOBHBIX MPUHIIUTIOB CTPOCHUS
JKUJKUX KPUCTAJUIOB, MOIYYEHUS
COBpEMEHHBIX MaTepuaioB. OnpeneneHue
YCIIOBU IPUMEHUMOCTH MOJIeTIeH (PU3NIECKUX
TEJ U MIPOLIECCOB (SIBJIEHUI): MOAENEN rasa,
KHUIKOCTH M TBEPIOTO (KPUCTATUTUUECKOTO)




KanwmmiapHsie sBiaenus. JlaBienue nox

WCKPUBJIEHHON MMOBEPXHOCTBHIO JKHUJIKOCTH.
®opwmyna Jlamaca. Texuuueckue ycTpoicTa u
TEXHOJOTMYECKHE MTPOLIECCHI: KUAKUE
KpUCTaJIJIbl, COBPEMEHHBIE MaTEPHaIb

TeNa, UAeabHOTO rasa.

Brimmonnenue y4eOHBIX 3aaHU Ha aHaIU3
TEIJIOBBIX ~ TPOLIECCOB  (SIBICHUH) ¢
UCIIOJIb30BAHUEM OCHOBHBIX  IOJIOXKEHUM
MKT wu 3aKkOHOB MOJICKYJISIPHOW (PUBHKU U
TEPMOJINHAMUKHU: CBSI3b JTaBJICHUS
UJCANbHOIO  Ta3a C  KOHUEHTpauuen
MOJIEKYJT M €ro TeMIIepaTypoi, ypaBHEHHE
MenneneeBa—Kianeiipona, mnepBblid 3aKOH
TepMoauHamMuKu. Pabora B rpymmax mnpu
00CYXJIEHUU BOIMPOCOB MEXKIPEIMETHOTO
Xapakrepa (mampumep, o TeMe
«TennooOMeH B KUBOW MPUPOJEH).

Hroro no paszneny 49
Pa3nes 4. DinekTpoamHaMuKka
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OnexTpudeckui 3apsan. [[sa Buaa
DIIEKTPUYECKUX 3apsaoB. [IpoBoaHuKY,
TUDJIEKTPUKH U MTOJIYIIPOBOIHUKH.
DJIEMEHTAPHBIN 3JIEKTPUYECKHUN 3apsia. 3aKOH
COXPAHEHHUs dJIEKTPUIECKOTO 3apsJa.
B3anmoneiicTBre 3apsi0B.

Toueunsie 3apsapl. 3akoH KynoHa.
Onektpuueckoe nojie. Ero aelicteue Ha

ONMBITOB 1O TMPOBEPKE MNPEJI0KEHHON
TUIIOTE3bI IPU U3YYEHUN B3aUMOJACHCTBUS
3apsHKEHHBIX TeN, 3apsia KOHIEHcaTopa,

MOCJIEI0BATENLHOIO COEIMHEHNSA
KOHJEHCATOPOB. Onpenenenne
a0COJIFOTHBIX u OTHOCHUTENBHBIX

MOTPEUTHOCTEH HW3MEpPEeHUuN (U3NIECKUX
BEJINYHH.

Orenka rpanull norpemrHocteit. Habnronenne




DIIEKTPUYECKUE 3aps/Ibl.
Hanpsx€HHOCTB 3JIEKTPUYECKOTO MOJIS.
[TpoGubIii 3apsi. JInHMM HAPSHKEHHOCTH
AIIEKTPUYECKOTO I1OJIA.

OOHOPOIHOE NEKTPUUYECKOE TTOJIE.
[loTeHIMaTbHOCTD 3JIEKTPOCTATHIECKOTO
1oJist. Pa3HOCTh NOTEHIIMAIIOB 1 HAIIPSIKEHUE.
[loTeHumanpHas SHEPrus 3apsiia B
AIIEKTPOCTATUYECKOM IT0JIE.

[loTeHuuman snekTpocTaTuueckoro nois. Cassb
HaIPSHKEHHOCTH O0JIS U PAa3HOCTH MOTEHIIUAIIOB
TSI 3JIEKTPOCTATUUECKOT 0 OIS (Kak
0JTHOPOJTHOT'O, TaK U HEOJHOPOJIHOTO).

[ IpyHIUIT CyNePIIO3UIIUH DIIEKTPUUECKUX
nosnel. [lone Toueunoro 3apsna. [lone
[paBHOMEpHO 3apskeHHoU cepsl. [lone
[PaBHOMEPHO 3apsKEHHOTO M0 00bEMY 1Iapa.
[Tone paBHOMEPHO 3apsHKEHHON OECKOHEYHOMN
MJI0CKOCTH. KapThHBI TMHUI HANPSHKEHHOCTH
ATUX IOJIEN U DKBUITOTEHIHAIBHBIX
noBepxHocTen. IIpoBogHUKM B
DIIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE
paBHOBECHs 3apsA0B. [JUdIEKTpUKHU B
AIIEKTPOCTATHUYECKOM ToJie. [Juanexrpudeckas
IIpOHUIIaeMOCTh BenlecTBa. KonaeHcarop.
DIIEKTPOEMKOCTh KOHJIEHCATOPA.
DIIEKTPOEMKOCTD IIJIOCKOTO KOHJEHCATOpA.
[TapajuiebHOE COEAMHEHNE KOHIEHCATOPOB.
[TocnenoBarenbHOE COEINHEHNE

MpEeBpAIICHUS] SHEPTUHU 3aPSKEHHOTO
KOHJIEHCATOPa B DHEPTHUIO U3ITYUCHUS
CBETOAMO/1a, UCCIIEIOBAHNE pa3psia
KOHJIEHCaTopa yepe3 pesucrop. M3yuenue
3aBUCHUMOCTH JIEKTPOEMKOCTH ILJIOCKOTO
KOHJIEHCATOpa OT IUIOMIA/IN IJIACTHUH,
[PACCTOSIHUS MEXKIY HUMH U IU3JIEKTPUUECKON
NpoHHUIIAeMOCTU. M3ydyeHue KapTuH JTUHUI
HaIPSKEHHOCTH JIEKTPUUECKOTO OIS
TOYEUHOT0 3apsi/ia, PABHOMEPHO 3apsKEHHOU
cdepbl, paBHOMEPHO 3apsKEHHOTO 110 00BEMY
11apa, paBHOMEPHO 3apsKEHHON 0eCKOHEUHOM
TJIOCKOCTH M KBUITOTEHIINATBLHBIX
ITOBEPXHOCTEH.

Pemenue pacy€THbIX 3a1a4 C IBHO 3aJJaHHOU U
HESIBHO 331aHHON (PM3NYECKOIl MO/IENbIO ¢
KCTIOIb30BAaHUEM OCHOBHBIX 3aKOHOB U
(dhopmy1 anekTpocTaTuky. Pemenue
Ka4eCTBEHHBIX 3a]1a4, TPEOYIOIINX
MPUMEHEHHUSI 3HAHUN TI0 JEKTPOCTATHUKE.
OOBbsICHeHHE YCTPOWCTBA U TPUHITUTIA
NMENCTBUSI DTIEKTPOCKOIA, dIIEKTPOMETPA,
KOHJICHCATOpOB, TeHeparopa Ban ne ['paada.
OO0bscHeHne paboThI AIIEKTPOCTATHIECKON
3aIlUThI, 3a3EMJICHUS DJIEKTPOIIPUOOPOB.
OnpeneneHne yCaoBUM NPUMEHUMOCTH
Mozenel pU3nIecKuX Tel: TOUSYHBINA 3apsi,
OJIHOPOJIHOE JIEKTPUUECKOE TOJIE.

BrimonHeHue yueOHBIX 3alaHU Ha aHAJIU3

PICKTPUIECKUX TIPOIECCOB (SIBJICHUI) C




KOHJICHCATOPOB.
DHEprus 3apssKeHHOT0 KOHJIGHCATOpA.
JIBr>keHue 3apsiKEHHOW YacTUIIbl B
OJTHOPOJTHOM JJICKTPHUYECKOM TI0JIE.
TexHU4YeCKre yCTPOMCTBA U TEXHOJIOTUUECKHE
MPOIIECCHI: AIEKTPOCKOI, IJICKTPOMETP,
AIICKTPOCTATUUECKAS 3alUTa, 3236 MIICHHE
AIIEKTPOTIPUOOPOB, KOHICHCATOPHI, TEHEPATOP
Ban ne ['paada

MCIIOJIb30BAaHNEM OCHOBHBIX TOJIOKEHUH U
3aKOHOB 3JIEKTPOJUHAMUKH: 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3aps/a, 3akoH Kyrnona,
IMOTCHIIUAJIbHOCTD
3JEKTPOCTATUYECKOTO MOJIs, TPUHIIUIT
CYNEPIO3UIINY JICKTPUYECKHUX TTOJICH.
Ucnonb3oBanue IT-TexHomoruit mpu padore ¢
JOIIOJIHUTCIIbHBIMU UCTOYHUKAMU
UH(POPMALINH TI0 TEME, WX KPUTHUYECKHI
aHaJIU3 U OIIEHKA IOCTOBEPHOCTHU
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ITocTosHHEBINI
AIEKTPUIECKUIN TOK
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Cwuia Toka. ITlocTOSTHHBIN TOK.

YcnoBus CymecTBOBaHUS OCTOSHHOTO
AJIEKTPUIECKOTO TOKa. MICTOUHMKM TOKa.
Hanpsokenne U u DZ1C E.

3akon OMa Juist y4acTKa LIETH.

DNEeKTPUUYECKOE COMPOTUBIIEHNE. 3aBUCUMOCTh
COTIPOTHUBIICHUS OJHOPOJHOTO MPOBOJIHUKA OT
€ro JJUHBI U TUIOIIAIU TIONIEPEYHOr0 CEYSHHUSI.
VY nenbHOE CONPOTUBIICHHUE BEIIECTBA.
[TocnenoBarenvHOE, MapayieibHOE, CMEIIAHHOE
COEJIMHEHHE TTPOBOIHUKOB. Pacuér
Pa3BETBIEHHBIX ANCKTPUUECCKUX IICTICH.
[TpaBuna Kupxroda.

Pabota snekTpuyueckoro Toka.

3akoH J[xoynsa-Jlenua.

MOIIHOCTD PEKTPUIECKOTO TOKA.

TeroBasi MOIIHOCTh, BBIAEIIsAEMAst Ha
pe3ucrope.

OJIC u BHyTpeHHEE CONMPOTUBIICHHE UCTOYHHKA
ToKa. 3akoH Oma g TOJIHOM (3aMKHYTOM)
AJEKTPUYECKON 1enu. MOIIHOCTh HMCTOYHUKA
toka. KopoTtkoe 3ampikanme. KonpeHcatop B
e  TOCTOSIHHOTO  ToKa.  TexXHUuYeckue
YCTPOMCTBA U TEXHOJOTMUECKHUE MPOLECCHI:
aMIIepMETp, BOJIBTMETP, PEOCTaT, CUETINK
3JEKTPUUYECKON IHEPTUN

[IpoBeneHune NpsAMbIX U3MEPEHUN CHIIBI TOKA U
HaIpsKEHUs, KOCBEHHBIX U3MEPEHUN
yaenbHoro conporusienus, IC u
BHYTPEHHETO CONPOTUBIICHNS UCTOYHUKA TOKA,
IIPOBEJICHUE UCCIIE0BaHUIN 3aBUCHMOCTEN
(bU3MYECKUX BEIIMYHMH U OMBITOB IO MPOBEPKE
MIPEAJIOKEHHOM TUTIOTE3bI MPU U3YUECHUHN
Lerel MOCTOSIHHOTO TOKA.

Omnpenenenre abCOMIOTHBIX U OTHOCUTENBHBIX
MOTPEIIHOCTEH M3MEepeHNH (PrU3nIecKux
BennurH. OIleHKa IpaHmI] TOTPEIIHOCTEH.
N3yueHnne KOpOTKOTO 3aMbIKaHUS
rajlbBAaHUYECKOT0 3JIEMEHTA U OLIEHKa
BHYTPEHHET0 COIpOTHBIIEHUS. Pemenue
pacy€THBIX 33124 C IBHO 33JJaHHOM U HESIBHO
3aIaHHON (PU3UIECKOIN MOJIEITBIO

C MCMOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
($hopMyJT TOCTOSIHHOTO TOKA.

OObsicHEeHNEe YCTPOICTBA U IPUHITUTIA JCHCTBUS
aMIepMeTpa, BOJIbTMETPa, peocTara, CUETUMKA
ANEKTPUYECKON SHEPTUH.

BrimonnHeHne yueOHBIX 3a/JaHuii Ha aHAIN3
ANEKTPUUYECKUX MPOIIECCOB (SBIECHUN) C
MCII0JIb30BAHUEM OCHOBHBIX MOJIOKEHUN U
3aKOHOB 3JIEKTPOJIMHAMUKHU: 3aKOHBI OMa

JUISl y4acTKa LEeNH U JIJIsl 3aMKHYTON
AJIEKTPUYECKOH LIEeTIH, 3aKOH J[>KOoyIisa—
Jlenna.




4.3

Toku B Pa3IUYHBIX CpE€aax

OneKTpuyecKkas IpOBOJUMOCTb PA3JINYHbBIX
BELIECTB. DJIEKTPOHHASI IPOBOJUMOCTD
TBEP/BIX METAJJIOB. 3aBUCUMOCTh
COIIPOTHBJIEHUS] METAJIJIOB OT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTb.

DNEeKTpUYECKUil TOK B BaKyyMe.

CBolicTBa 3JIEKTPOHHBIX ITyYKOB.
[TonynpoBonuuku. CoOCTBEHHAsI U TPUMECHAS
IIPOBOJIUMOCTb MOJIYNIPOBOAHUKOB. CBOMCTBA
p-n-nepexona. [TonynpoBogHUKOBBIE TPUOOPBHI.
DJNEeKTPUYECKUI TOK B SJIEKTPOJIUTAX.
DNEKTPOIUTHUYECKAS AUCCOLUALIUS.
OnexTponu3. 3akoHsl Papanes I
NEKTPOJIN3A.

OneKTpuYecKnuii TOK B razax. CaMoCTOSTENbHBIN
U HECAMOCTOSATENBHBIN paspsia. Paznuunsie
THUIIBI CAMOCTOSITENIBHOTO pa3psaaa. MosHus.
[Ina3ma. TexHuyeckne yCTponucTBa u
MIPaKTUYECKOE IPUMEHEHHUE: Ta30pa3psiAHbIe
JIAMIIbI, JIEKTPOHHOIYy4€eBas TpyOKa,
MOJIYIPOBOIHUKOBBIE PUOOPHI: JTUO/,
TPaH3UCTOP, (POTOUO, CBETOJHO,
rajbBaHuKa, paQUHUPOBAaHUE MEIH, BHIIIJIABKA
AIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHS

[IpoBeneHre KOCBEHHBIX U3MEPEHUN U
UCCIIE0BAHUM 3aBUCUMOCTEH MEXKIY
(bU3NUIEeCKUMU BETUUMHAME TIPU U3yYCHUU
IIPOLIECCOB MPOTEKAHMSI JEKTPUUECKOT0 TOKA
B ME€TaJulax, AIEKTPOJIUTAX U
MOJIyIIpOBOJHUKaX. Onpezenenue
abCONIIOTHBIX U OTHOCUTENBHBIX
MOTPEIIHOCTEH U3MEepeHH (PrU3nIecKux
BEJIMYMH.

Onuenka rpanuil norpemnrHocreit. HaGmonenue
AIIEKTPOJIN3a, U3YUCHHUE U O0BSICHEHHE
IIPOBOAMMOCTH 3JIEKTPOJIUTOB,
AKCIIEPUMEHTAIbHOE N3YUYE€HNE 3aKOHOB
anektposnsa Papanes.

CHATHE  BOJIbT-aMIEPHOM  XapaKTEPUCTUKH
Mo/a.

CpaBHEHHE POBOIMMOCTH METAIIJIOB U
IIOJIYTIPOBOJHUKOB.

N3yuenune uckpoBoro paspsga u
IIPOBOAMMOCTH BO3AyXa. Penienne pacuéTHeIxX
3a]1a4 ¢ IBHO 3aJaHHOM M HESABHO 3aJJaHHOU
(bu3NYECKO MOJEIBIO C UCTIOIB30BAaHUEM
3aKOHOMEPHOCTEHN MOCTOSIHHOTO TOKa B
pa3IMyYHBIX cpenax. Pemenne kauecTBEHHBIX
3aja4, TpeOyIOIMUX MTPUMEHEHUs
3aKOHOMEPHOCTEH IOCTOSIHHOTO TOKa B

Pa3IMYHBIX CpENaAX.




OOBsicHEHHE YCTPOMCTBA U IPUHITUTIA JCHCTBUS
ra3opaspsaHbIX JIaMII, 3JIEKTPOHHO-TYy4EBOM
TPYOKH, IOTYITPOBOIHUKOBBIX TPUOOPOB:
JM0J1a, TPAH3UCTOPa, (OTONO0/IA, CBETOIUOA.
OOBsiCHEHHE CYTH MPOLIECCOB:

rajJbBaHUKH, paQpUHUPOBAHMS MEAH, BHIIIJIABKU
QTFOMHUHHSL, SJIEKTPOHHONH MUKPOCKOITUU

Uroro no pazneny 94

Pasznen 5. ®usnvecknii NPAKTHKYM

5.1 PuU3NYECKUN IPAKTUKYM 16 Crioco0b1 m3MepeHns (PU3NIECKUX BETUYHH C IIpoBeneHME KOCBEHHBIX H3MEPEHUN,
HCII0JIb30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX WCCIICIOBAaHHI 3aBUCUMOCTEN (PU3NIECKUX
U3MEPUTENbHBIX MPUOOPOB U KOMIBIOTEPHBIX | BEIMYMH, IPOBEPKA MPEJIOKEHHBIX THIIOTE3
JATYHKOBBIX CUCTEM. AGCOIIOTHBIE U (BbIOOD U3 PabOT, ONMCAHHBIX B
OTHOCHTEJIbHBIE TIOTPEIIHOCTH U3MEPEHUI TEMaTUYEeCKHX pazjenax «YYeHUYecKHi
¢uznyeckux BenuunH. OLeHKa rpaHuI] HKCIEPUMEHT, JJAOOpaTOpHbIE pabOTHI,
IIOIPEIIHOCTEN MIPAKTUKYM»)

Hroro no pasneny 16

PesepBHOe Bpems 10

OBUIEE KOJIMYECTBO YACOB 170

1O ITPOI'PAMME




11 KJIACC

HaunmenoBanmue
Ne PA3NETOB H TeM KoanuecTtBoO IIporpamoe conepranie OcHoBHBIE BHIBI JeITEJILHOCTH
n/n y4eBHOr0 mpeaMeTa JacoB o0yuaruuxcst
Paznen 1. DiekTpoamHamMuka
1.1 MarautHoE 11051€ 14 BsanmoneiicTBre ITIOCTOSIHHBIX MAarHUTOB U [IpoBenieHrE KOCBEHHBIX U3MEPEHUIN CHJIbI

MIPOBOIHUKOB C TOKOM. MarHuTHOE ToJIe.
Bekrop maruutHOM nHAyKuu. [IpuHimn
CyNEPNO3UIIMU MATHUTHBIX NoJel. JInnun
MarHuTHON UHAYKIIMH.

MarsuTHO€e noje IPOBOJHUKA C TOKOM
(TIpsAMOTO TPOBOIHUKA, KATYIIKH U KPYTOBOTO
BuTKa). OnbIT Opcrena. Cuna Ammepa, e€
HarpaBJieHUE U MOIYJIb.

Cuna Jlopeniia, e€ HampaBiIeHUE U MOJTYJIb.
JIBr>keHue 3apsKEHHOM YacTULIBI B
OJTHOPOJHOM MarHuTHOM Mouie. PaboTa cuisl

Jlopenua.

MarnutHoe 1oje B BEIIECTBE.
deppoMarHeTHKH, rnapa- 51
JMaMarHeTHUKH.

Texuugeckue YCTpOﬁCTBa N TEXHOJOTHYCCKHC
IIPOLECCChI:
NPHUMCHCHUC NMMOCTOAHHBIX MAarHUTOB,

Awmriepa, IpoBe/IEHUE UCCIIEA0BAHUS
3aBHCUMOCTEHN MEXIy (HPU3NUeCKUMHU
BEJIMYMHAMU ¥ OTIBITOB IO TIPOBEPKE
MPEUIOKEHHON TUTIOTE3bI TP N3YUCHUH
JIEHCTBUS TIOCTOSIHHOT'O MarHUTa Ha PaMKYy C
TOKOM, B3aUMOJICHCTBUS MPOBOJAHUKA C
MarHuTHBIM nojieM. Onpenenenue
a0COJIIOTHBIX U OTHOCUTEIBHBIX
MOTPENIHOCTEeN U3MepeHi pru3nyeckux
BennurH. O1leHKa IpaHmIl TOTPEIIHOCTEMH.
HccnenoBanre MarHuTHOTO TOJISI TOCTOSTHHBIX
MarHuTOB, CBOUCTB (peppOMarHeTUKOB.
Onpenenenue YCIOBUU MPUMEHUMOCTH
MOJIETN OJHOPOIHOTO MArHUTHOTO MOJIS.
Omnpenenenne HaIpaBIICHUS WHIYKIIHA

MAarauTHOI'O IIOJIA TPOBOAHHKA C TOKOM,




ANEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
ANEKTpoABHUraTeNb SIkoOu, yCKOpUTeIu
AJIEMEHTAPHbBIX YaCTHII

cuibl Amniepa u cwiibl Jlopenna. M3yuenne
KapTHUHBI JIMHUM UHAYKIIMM MAarHUTHOTO T1OJISt
MOJIOCOBOTO U TIOJIKOBOOOPA3HOTO MOCTOSIHHBIX
MarHuTOB, JJIMHHOTO MPSIMOTO IIPOBOIHUKA,
3aMKHYTOT'O KOJIBIIEBOTO IIPOBOJIHMKA, KATYILIKH
¢ TokoM. OObsiCHEHUE B3aUMOICHCTBUS ABYX
MIPOBOJIHUKOB C TOKOM, J€HCTBUS CUJIBI
Jlopeniia Ha uons! anekrponuta. Habnronenue
JIBIDKCHUSI ITy9YKa JIEKTPOHOB B MAarHUTHOM
nosie. I3yueHnue npuHuuna AeicTBus
AIIEKTPOU3MEPUTETHLHOTO MTpHOOpa
MarHUTO3JIEKTPUUYECKON cucTeMbl. Pemienue
PacyY€THBIX 3a/1a4 C BHO 33JIaHHON M HESBHO
3aIaHHON (PU3UIECKOI MOJIEITBIO

C UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB H
dbopmyn o Teme «MarHuTHoe nosuey. Pemenue
KaueCTBEHHBIX 33/1a4, TPEOYIOUINX MPUMEHEHUS
3HaHUW 1O TeMe «MarHuTHOE TOJIeY.
OO0BsicHeHHE YCTPONCTBA U MPUHITUTIA JCHCTBUS
ANIEKTPOMArHUTOB, TECTEPAMYIBTUMETPA,
anekTpoaBuratens Skobu, yckopurenei
AJIEMEHTAPHBIX YaCTHII.

OOnsacHeHue IMPUMCHCHU A IIOCTOSSHHBIX
MAarHuToOB.




1.2

DeKTpOMarHuTHas
AHAYKLIUSA

13

SIBieHME NEKTPOMArHUTHOM MHYKIIUH.
[ToTok BekTOpa MarHuTHOM MHAYKIMU. D/C
WHAYKIMU. 3aKOH JICKTPOMarHuTHON
nHaykunu @apanes. BuxpeBoe anekTpuieckoe
noste. Toxu Dyko.

O/1C uHAYKIMU B IPOBOAHUKE, IBUXKYILLIEMCS B
OJIHOPOJIHOM MarHUTHOM IIOJI€.

IIpaBuio Jlenna.

NunyktuBHOCTh. KaTyiika MHAYKTUBHOCTH B
LIETIH [TIOCTOSIHHOTO TOKa. SIBneHue
camonHAykiuu. 31C caMOMHIyKIU Y.
OHeprus MarHUTHOIO IIOJIA KarTylIKH  C

TOKOM.
DNeKTPOMarHuTHOE noJe.
Texnuueckue YCTpOMCTBA U

TEXHOJIOTMYECKHUE TIPOLIECCHI:

WHJYKUIMOHHAsA I[€4Yb, COJICHOWJ, 3alluTa OT
AJCKTPU3ALMKA TeJl TMPU  JBIKECHUU B
MarduTHOM 110Jjie 3eMIn

[IpoBenenue uccie0BaHus 3aBUCUMOCTEN
(U3HYECKUX BEIIMYMH U OTBITOB 110 TIPOBEPKE
MIPEAJIOKEHHOM TUITOTE3bI IPU U3YyYEHUN
SIBJICHUS 3JIEKTPOMAarHUTHOM UHIYKIIMH.
Ornpezenenrie UHAYKIIMA BUXPEBOTO
MarHUTHOTO MOJIA.

Onpenenenue a0COMIOTHBIX u
OTHOCHUTEJIbHBIX MOIPEUIHOCTEMN
M3MepeHUil PU3NIECKNX BEIHUHMH.

OlieHKa TpaHuIl TOTPEUTHOCTEH.
DKCIepuMeHTaIbHOE U3ydeHue npasuia JIenna.
WccnenoBanue siBIeHUs CAMOMHIYKIIUU,
3apucuMocTd DJIC caMOMHIYKIIMK OT
CKOPOCTH M3MEHEHHUSI CUJIbI TOKA B IICTIH.
N3ydeHue najgeHnss MarHuta B aJIIOMHUHUEBOU
(menHoit) TpyOe. COopka Moaenu
AJIEKTPOMArHUTHOI'O T€HEPATOPA.

Pemienue pacy€THbIX 3a/1a4 C IBHO 3aJJaHHOU U
HESIBHO 3a/ITaHHON (DH3UYECKOIN MOJIEeTTBIO




C MCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopmyi 1o Teme «NEeKTPOMarHuTHas
WHTYKIHS.

Pemienue kaueCTBEHHBIX 3a/1a4, TPEOYIOMINX
IIPUMEHEHHUS 3HAHUN TI0 TEME
«DNeKTpOMarHUTHAasE UHIAYKLHSI.
OOBsicHEHHE OCHOBHBIX PUHITUIIOB
JIeMCTBUS TEXHUUECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX MTPOLIECCOB, TAKUX KaK:
MHAYKIIMOHHAs I€4b, COJICHOU/, 3aIlIUTa OT
AJIEKTPU3ALIUU TE MPU ABHKEHUU B
MarHUTHOM 10J1e 3eMIIH.

Pabota B rpymnmax mpu o0Cy»/1€HUU BOIIPOCOB
MEXIPEAMETHOTO XapakTepa

(Hampumep, 1o Teme

«DJIEKTPOMArHUTHBIE SIBJICHUS B
MIPUPOJIEN)




Uroro no pazneny
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Pazgea 2. Kosie0anus u BOJIHBI

2.2

DNeKTpOMarHuTHbIC
KoseOaHus

15

Koneb6arenbubiii koHTYp. CBOOOIHBIE
AIIEKTPOMArHUTHBIE KOJIEOaHUs B HICATbHOM
KosebaTebHOM KOHTYpe. Dopmyna ToMcona.
CBs13b aMIUTUTY/IBI 3apsi/ia KOHJIEHCATOPA C
aMIUTMTYIOM CUIIBI TOKA B KOJIEOATEIIbHOM
KOHTYp€. 3aKOH COXPAHEHHUS SHEPTUH B
ujeanbHOM KoJIeOaTeTbHOM KOHTYpE.
3aryxarlue 3JIeKTPOMarHuTHbIE KoJeOaHusl.
BbIHyX1€HHbIE 3JIEKTPOMarHUTHbIE
koneOanus. IlepemenHsblit TOk. MOIIHOCTD
MIEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JICUCTBYIOIEE 3HAYEHHUE CUIIBI TOKA U
HaNpsDKEHUs P pa3auyHol Gpopme
3aBHCHUMOCTH IIEPEMEHHOIO TOKa OT BPEMEHHU.
CuHyconanbHbIN IepeMeHHbIN TOK. Pesuctop,
KOHJICHCATOP U KaTyIlKa HHIYKTUBHOCTHU B
Lenu

[IpoBenieHnEe KOCBEHHBIX U3MEPEHUN U
UCCJIEJIOBAHUSI 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYMH IPU U3YyUYEHUHU JIEKTPOMATHUTHBIX
Kosie0aHUH U Lieniel IEPEMEHHOr0 TOKa.
Onpenenenue a0COTIOTHBIX u
OTHOCHUTEIIbHBIX MOTPEeIIHOCTEN
U3MEpPEHUN (PU3NYECKUX BEIUYUH.

Oruenka rpanuil norpemrHocreit. syuenue
YCTPOMCTBA U MPUHIUIIA IECHCTBUSA
TpaHnchopmaropa.

HabmtoneHune 31eKTpoOMarHuTHOTO Pe30HaHCA.
N3ydyeHne ocuuiiorpaMM 3JIEKTPOMarHUTHBIX
KoJiebanui. Penenue pacu€THbIX 3a/1a4 C IBHO
3a/laHHOM U HESBHO 33/1aHHOM (PU3NYECKOM
MOJEIIBIO

C MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(dhopmyIt o TeMe «IJIeKTPOMarHuTHbIE




CUHYCOMJAJIbHOTO  IIEPEMEHHOIO  TOKa.
Pe3onanc TokoB. Pe3oHaHC HanpsKEHU.
Wneansublii Tpanchopmatop. [Iponssoactso,
nepeaaya v noTpedeHue 3JIeKTPUIECcKOil
SHEPruu. DKOJOTMYECKUE PUCKU TIpU
IIPOU3BOJICTBE JIeKTpo3Hepruun. Kynerypa
HCIIOJIb30BaHHUs DJIEKTPOSHEPTUU B

HOBCEIHEBHOU KU3HU.

Texnuueckue YCTpOMCTBA u
TEXHOJIOTHYECKHUE IIPOLIECCHI:
NEKTPUYECKUI 3BOHOK, reHepaTop
IIEPEMEHHOT O TOKa, JIMHUU
JJIEKTpoIepesay

KOJICOaHUS Y.

Pemenne kauecTBEHHBIX 3a]1a4, TPEOYIOIINX
MIPUMEHEHUS 3HAaHUH TI0 TeMe
«DQIIEKTPOMATHUTHBIC KOJICOAHUS.
CpaBHEHHE MEXaHUUECKHUX U
AJICKTPOMArHUTHBIX KoJieOaHuii. OObsiCHEHNE
YCTpOMCTBA U MPUHLINIA JEHCTBUS
ANIEKTPUYECKOTO 3BOHKA, FeHepaTopa
MEPEMEHHOTO TOKA, JIMHUM JIEKTpoIepe iay.

Onpenenenue yCIIOBUU [IPUMEHUMOCTH
MOJENIN UJIEAIBHOTO K0J1€0aTeIbHOI0
KOHTYpA.

AHanun3 1 oleHKa MOCJIEACTBUI
WCIIOJIb30BaHUS PA3JIMYHBIX CITIOCOOOB
MIPOU3BOJICTBA JIEKTPOIHEPTUH C TTOZUIIHIA
HKOJIOTHYCCKOM 0€30MacHOCTH;
MPEACTABICHUI O PAllMOHATEHOM
MPUPOIONOIB30BaHUY (B Mpoliecce
IIOJATOTOBKH COOOIICHUM, BBIITOJTHEHHI
TPYIIOBBIX MPOEKTOB)

2.3

Mexanuueckne n
ANEKTPOMATrHUTHBIE
BOJIHBI

10

MexaHuuecKre BOJIHBI, YCIOBHUS X
pacnpoctpaHeHus. [lonepeunslie U IpoAOIbHBIE
BOJIHBI. [IepnoJi, CkopocTh pacpoCTpaHEHUS U
JUIMHA BOJIHBI.

CBolicTBa MEXaHUYECKUX BOJIH: OTPAKEHUE,

Hab6mronenue obpazoBanus u
pacripoCcTpaHeHUS MOMEPEYHBIX H
MPOJIOJBHBIX BOJIH, OTPAKEHUSA U
MIPEJIOMIICHUS, HHTepEPCHIIMA U
TU(GPaKIUU MEXaHUIECKUX BOJIH,




npesioMiIeHne, HHTephepeHus u
mudpakuus. 3ByK. CKOpOCTb 3ByKa.
I'pomkocTs 3ByKa. Beicora ToHa. TemOp
3ByKa. lllymoBoOe€ 3arps3HeHune okpykarouien
cpenbl. DJIeKTPOMarHUTHHIE BOJIHBI.

VY cnoBust u3NydeHust JEKTPOMAarHUTHBIX
BOJIH. B3anmHasi opreHTaius BeKTOpoB
B”,E”, v B DIEKTPOMAarHUTHOMU BOJIHE.

CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, IPEIOMIICHHUE, TTOJIIpU3aLus,
uHTephepeHys 1 AudpaKius.

[Ikana 351eKTpOMarHUTHBIX BOJIH.
[IpumeHeHne DIEKTPOMArHUTHBIX BOJIH B
TeXHUKEe U ObITy IlpuHIUMOBI paguocBA3M U

TeneBuaeHuA. Paguonokamnus.

ONEeKTPOMarHuTHOE 3arpsi3HEHUE
OKpy)Karleh cpenpl. TexHuyeckue
YCTpOHCTBa u [IPAKTUYECKOE
IIPUMEHEHHUE:

MY3bIKAJIbHBIE HHCTPYMEHTBI, pajap,
paguonpUEMHHUK, TEIEBU30D, AaHTCHHA,
tenepon, CBU-neus, ynbTpa3zBykoBas
JUArHOCTHUKA B TEXHUKE U MEAULUHE

aKyCTHUYECKOTO PEe30HAaHCa, CBSI3U TPOMKOCTHU
3BYKa U BBICOTBHI TOHA C aMIUIUTYIIOHN U
4acTOTOM KoseOanuii. M3yuenne cBOMCTB
yIbTPa3ByKa U €ro NpUMEHEHUSI.
HccnenoBanue cBONCTB JIEKTPOMArHUTHBIX
BOJIH: OTpa)X€HHE, MIPEJIOMIICHUE,
noJsipu3anus, Tudpakuus, HHTepdepeHus.
OoOHnapyxenue nH(paKpacHOro U
ynpTpaduoneToBoro n3nydennidi. CpaBHeHUE
MEXaHUYECKUX U JIEKTPOMArHUTHBIX BOJIH.
Onpenenenue ycinoBuil NIPUMEHUMOCTH
MO/JIEJIN TAPMOHUYECKOM BOJIHBL. Perienue
Ka4eCTBEHHBIX 3a]1a4, TPEOYIOMNX
NPUMEHEHHS 3HaHUH TI0 TeMe
«MexaHUYecKre u AIeKTPOMarHuTHBIE
BOJIHBI». M3yueHue napaMeTpoB 3ByKOBOM
BOJIHBI.

N3ydeHnue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B
3aMKHYTOM IpocTpaHcTBe. OObsICHEHHE
YCTPOMCTBA U IPUHLMIIA IEVCTBUS
MY3BIKQTbHBIX HHCTPYMEHTOB, pajiapa,
panuonpuéMHNKa, TeJICBH30Pa, AaHTCHHBI,
tenepona, CBU-neun.




2.4

Onoruka

25

[Ipenenbl npUMEHUMOCTH T€OMETPUUECKOMN
ONTHKHU.

BonroBas ontuka. MHTEpdepeHnus ceera.
KorepeHTHbIE ICTOUHUKH. Y CIIOBUS
HaOJIOACHNSI MAKCUMYMOB U MUHUMYMOB B
UHTEpPEPEHIIMOHHON KapTHHE OT JBYX
KOI'€pEHTHBIX UCTOYHUKOB. [Tprmepsl
KJIACCHYECKUX MHTEP(PEPEHIIMOHHBIX CXEM.
Hudpaxius ceera. Judpakunonnas
peméTka. Y cinoBre HaOMI0ICHUS TIIaBHBIX
MaKCHUMYMOB IIpH Na/ICHUU
MOHOXPOMAaTHYECKOI'0 CBETa Ha
TU(PAKIIMOHHYIO PEMIETKY.

[Tonspuzanusa ceera. Texuuueckue
YCTPOMCTBA U TEXHOJIOTMUECKUE TIPOLIECCHI:
OYKH, JIyTa, epuckKo, horoanmnapar,
MHUKPOCKOII, IPOEKIIMOHHBIN anmapar,
IIPOCBETJIIEHUE ONTUKH, BOJJOKOHHAs ONTHKA,
T paKMOHHAs peléTKa

HaOmroenue onTHuecKux sSBJIICHUH,
MIPOBEICHUE KOCBEHHBIX U3MEPEHUH,
WCCJIEIOBAHMSI 3aBUCUMOCTEN (PHU3UUECKUX
BEJIMYUH U OIBITOB IO MPOBEPKE
MIPEAJIOKEHHOM TMITOTE3bI IPU U3YyYEHUN
SIBJICHUM MPEJIOMIICHHSI CBETa Ha TPaHULE
paszzerna AByX cpell, IPEJIOMIIEHUS CBETa B
CcOoOMparoIIe U paccenBaIONICH JIMH3AX,
BOJIHOBBIX CBOMCTB CBETA.

Habito1eHue noaHoro BHYTPEHHETO
OTPa)KEHUs, U3yUYEHUE MOJICNIA CBETOBO/IA.
[Tonyuenue n300pakeHUs B CUCTEME U3
TIJIOCKOTO 3€pKajla U JIMH3bI, B CUCTEME U3
JIBYX JIMH3.

KoHcTpyHnpoBaHue T€IeCKONMUUECKUX CUCTEM.
N3yuenune nossipru3anuu cBeTa, OTPaXKEHHOTO
OT MOBEPXHOCTH JUDJIEKTPUKA, U3yUEHUE
UHTEp(EPEHINH JIa3epHOT0 U3ITYICHUS Ha TBYX
HIeNsX.

[Tonyyenue cnekTpa u3IydeHus

CBETOMO0/1a TIPU TTOMOIIN AU(PAKIIMOHHOMN
pemi€Tku. Pemenue pacu€THbIX 3a1a4 ¢

SIBHO 3a/IaHHOM M HESABHO 3aJIaHHOM
(bu3nyecKoil MOJEINbIo

C UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «Ontukay. Pemenue
KaueCTBEHHBIX 3a/1a4, TPEOYIOIINX
MIPUMEHEHHU 3HaHUM 10 TeMe «ONTHKAY.




[TocTpoenue u pacuét n300pakxeHUH,
CO3/1aBacMbIX INIOCKUM 3€PKaJIOM, TOHKOI
JUH30M.

Omnpenenenne ycaoBUil IPUMEHUMOCTH MOJIENH
TOHKOM JIMH3bI; TPaHUL] IPUMEHUMOCTH
reOMETPUUYECKOM ONTUKH.

OOBsicHeHHEe 0COOEHHOCTEW IPOTEKAHNUS
ONTUYECKUX SIBIICHUI: HHTEPPEPEHIIHIH,
JU(ppaKLnK, TUCIIEPCUH, TIOJTHOTO BHYTPEHHETO
OTpaXKCHHSI.

OOpsicHEeHHE yCTpPOHCTBA H  TNPHUHIHUIA
JEUCTBUS  OYKOB, JIyIbl, IIEPUCKOIIA,
¢doroanmnapara, MHUKPOCKOIIA,
MIPOEKIIMOHHOIO armnapara,

JU(PPaKIMOHHON PeIETKH, BOTOKOHHON
ONTHKH.

OObsicHeHHe MpocBeTJIeHUsT onTUKH. Pabota B
rpynmnax  mOpu  OOCYXJEHHH  BOIIPOCOB
MEXIPEIMETHOIO XapakTepa (Hampumep, IO
TeMe «CBETOBBIE SIBJICHUSI B IPUPOEH)

Hroro no pazneny
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Pasnen 3. OcHOBBI cienMaIbHOM TeOPUM OTHOCHTEAbHOCTH (najiee - CTO)

3.1

OCHOBBI
CHeIMalbHON Teopun
OTHOCHUTCIBHOCTH

5

['panu1Ibl TPUMEHUMOCTH KJIACCUYECKOM
MexaHukd. [loctynarsl cnenuanbHON TEOpUU
OTHOCUTENBHOCTH. [IpocTpancTBEeHHO-
BPEMEHHOM

[IpoBenieHrE KOCBEHHBIX U3MEPEHUN UMITYJIbCA
Y DPHEPTHH PENIATUBUCTCKUX YaCTHIL (110
dboTorpadusaM TPEKOB 3apsHKCHHBIX YaCTHUIL B
MarHuTHOM




untepBai. [Ipeobpazosanus Jlopenia.

VYcnoBue NpUYUHHOCTH.

OTHOCUTENBHOCTDh OJJHOBPEMEHHOCTH.
3amenyIeHne BPEMEHU U COKpALCHUE JIJTMHBI.
OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTULIBI.
CBs13b Macchl C 3HEPTUEN U UMITYJIbCOM
PENATUBUCTCKON YaCTULbl. DHEPTHUS [TOKOSI.
TexHu4eckue yCTpOMCTBA M TEXHOJOTHYECKHE
MPOLIECCHI:
CIIyTHUKOBBIE
3apsKEHHBIX YACTHIL

NPUEMHUKH, YCKOpUTENN

oJie).

AHanu3 u onucanue GU3NYECKUX SIBICHUH C
MCIIO0JIb30BAaHUEM IOCTYJIATOB CHEIUATBLHOMN
TEOPUH OTHOCUTEIBHOCTH. OOBICHEHHE
MPUHIUIIA JCHCTBUS CITyTHUKOBBIX
MPUEMHHUKOB, YCKOPUTEJICH 3apsHKECHHBIX
YacTHUIl

Hroro no pasneny 5
Pa3nen 4. KantoBas puzuka
4.1 KopnyckyisipHOBOITHOBOM 15 PaBHOBecHOe TerioBoe u3nydenue (n3nydenue | [IpoBeneHne KOCBEHHBIX U3MEPEHUH,

Jyau3m

a0COIIOTHO YEPHOTO Teja). 3aKOH CMEIICHUS
Buna. I'uniores3a I1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (DOTOHA.
®dororpdext. OnbiTel A.I'. CToneroBa. 3akOHbI
dbotorddekra. YpaBHeHne DUHIITEIHA 17151
dotorddekra.

«Kpacnas rpanuma» hotodddekra. laBnenue
cBeTa (B YaCTHOCTH, JIaBJICHHE CBETA Ha
aOCOJIFOTHO

WCCJIEIOBAHMSI 3aBUCUMOCTEN MEXTY
(bU3NYeCKUMU BETMUMHAMM TPU U3y4EHUU
aBneHus potorddexra. OnpeneneHue
a0COJIIOTHBIX U OTHOCUTEIbHBIX
MOTPEIIHOCTEH N3MEPEHUH PU3NUECKUX
BennurH. O1leHKa TpaHuIl MOTPEIIHOCTEH.
Pemenne pacu€THbIX 3aa4 C SIBHO 3aJIaHHOM
Y HESBHO 33/IaHHON (PU3UYECKON MOJICIIBIO




MOTJIOLIAIONIYIO U a0CONIOTHO OTPAXKAIOIILYIO
noBepxHocTh). OnbiTel [1.H. JleGenena.
BomnHoBrle cBoiicTBa uyactull. BoigHbBl 1€
bpoiina. Inuna BoiHbl 1e bpoitins u pazmepsl
00JacTH JTOKAM3AIUH ABYKYIICHCS YaCTHIIBI.
KopmyckynsipHO-BOJIHOBOM Tyaliu3Mm.

Judpakius 37eKTPOHOB Ha KpHCTalIax.
Crenuduka n3MepeHuii B MUKPOMHUPE.
CooTHo1ieHus HeonpeaeaEHHOCTEN
I'eitzenOepra.

TexHu4eckue yCTporuCTBa U TEXHOJIOTUYECKHE
MPOLIECCHI:  CIIEKTPOMETP,  (OTORJIEMEHT,
¢oTomaTUMK,  TYHHENbHBI  MMKpOCKOIL,
COJIHEeYHas Oatapesi, CBETOAHOA

C MCIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dopmyin o Teme «KBaHTOBBIC SBJICHUSY.
Pemienue kauecTBeHHBIX 3a/1a4, TPEOYIOIIHUX
IIPUMEHEHHUS 3HaHUK 110 TeMe «KBaHTOBBIE
aBiieHus». OlpeneneHue ycioBui
IIPUMEHUMOCTH KBaHTOBOW MOJIEJIH CBETA.
AHann3 KBaHTOBBIX IIPOLIECCOB C
MCII0JIb30BaHUEM ypaBHEHUS DUHIITENHHA 115
dboTodddekra, MpuHITKUIIA COOTHOIICHUI
HeonpeaenénHoctu ['elizendepra.
OOBsiCHEeHHE PUHIINIIA ICHCTBHS
CHEKTpOMETpa, GOTO3IeMEHTa, (POTOAATUHKA,
TYHHEJIBHOTO MUKPOCKOIIA, COJTHEYHOU
Oatapeu, CBETOANO/IA.

Ucnons3oBanue I T-texHonoruit mpu padote
c JIOTIOTHUTEIbHBIMU UCTOYHUKAMU
uH(pOpMaLlUU 1O TEeME, UX KPUTUYECKHM
aHaJIu3 U OLIEHKA JIOCTOBEPHOCTH

4.2

duzuka aroma

OneITHI IO UCCIENOBAHUIO CTPOEHUS aTOMA.
IInanerapnas Mmonens aroma Pesepdopaa.
IToctynatel bopa. U3nydenue u

Omnpenenenue ATMHBI BOJTHBI JIA36PHOTO
U3ITy4eHUS.

HaGnronenne nuHeHvYaThIx CIIEKTPOB.
HccnenoBanue criekTpa pa3pekeHHOTO




HoryolieHue (GoToHOB MU MEpexoie aToMa
C OJJHOTO YPOBHS DHEPIMM Ha APYTOMU.
Bunel criektpoB. CiekTp ypoBHEH 3HEprun
aToMa BOIOPOAA.

CrioHTaHHOE U BBIHYKJEHHOE U3TyUCHHE
cgera. JIazep. TexHnuecknue yCcTponcTea u
TE€XHOJOTMYECKHUE ITPOLECCHI: CIIEKTPAJIbHBIN
aHaiu3 (CIEeKTPOCKOII), Jla3ep, KBAHTOBBIN
KOMIIBIOTED

aTOMapHOro  BOJOpOJAa U HM3MEpeHHe
noctosiHHoM Punbepra.

N3ydenue ycTpoiiCcTBa U IEUCTBUS CUETUHKA
MOHM3UpYIOLMX YacTull. OnpeneneHue
YCIIOBU IPUMEHUMOCTH MOJIETTH aToMa
Pezepdopna. ObbsicHeHNE MpUHLIMTIA 1EHCTBUS
CIEKTPOCKOIIa, Ja3epa, KBAHTOBOTO
KOMIIBIOTEPA.

AHann3 KBaHTOBBIX MPOIIECCOB Ha OCHOBE
MEepPBOro U BTOPOTro noctyiatoB bopa




4.3

duznka aTOMHOTO sapa u
OJIEMCHTAPHBIX YaCTUI]

Hyxnonnas monens sinpa ['eiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uncio sapa.
N3otomsl.

PannoaktuBHOCTH. Anbda-pacmna.
DNEeKTPOHHBIN M MMO3UTPOHHBIN OeTapacna.
l'amma-n3nydenue.

3aKOH paJln0aKTUBHOIO pacraja.
PannoakTuBHBIE U30TOIBI B IPUPOJE.
CBolicTBa HOHU3UPYIOIIETO U3JIyUYEHUS.
BnusiHue pagnoakTUBHOCTH Ha KUBbIE
opranu3Msl. EcrecTBeHHBINH (HOH H3TydeHHUS.
Jo3umerpusi.

OHeprus cBA3M HYKJIOHOB B S7pE.

Snepusie cunbl. Jledekt maccsl sipa.
SnepHsble peakuun. [leneHne u CUHTE3 A1€Ep.
Metoael  peructpaMi M UCCIEIOBAHMS
3JIEMEHTAPHBIX YACTHII.

@DyHIaMEHTAIbHBIE B3aUMOJCHCTBUS.
bapuonsl, me30HbI 1 nenToHsl. [Ipencrasienue
o CrangapTHON Mozenn. KBapk-TirooHHast
MOJEJIb aIPOHOB.

®dusuka 3a npenenamu CTaHIapTHON MOJIENH.
TémHas Marepust U TEMHas1 SHEPTHSL.

EnuncTBO (DM3ndeckoit KapTHHBI MUpA.
TexHu4eckue ycTpoucTBa U TEXHOJIOTHUECKHE
MPOLIECCHI: JO3UMETP, KaMepa BuibcoHa.

[IpoBeaenune n3amMepeHui paOaKTUBHOTO
doHa c UCTOIB30BAHUEM JIO3UMETPA U
HCCJIEIOBAHUE TPEKOB YacTull (110 TOTOBBIM
dbotorpadusam). 3yuenue noraomeHus
0eTa-yacTHuIl ATFOMUHHUEM.
Omnpenenenue YCIIOBHI MIPUMEHUMOCTH
MOJEJIA aTOMHOTO Spa.

AHaJn3 ¥ ONKUCAHUE AJIEPHBIX PEaKLUil ¢
HCII0JIb30BAaHUEM MTOHATUNA MAacCOBOE YHUCIIO U
3apsa Aapa, SHEPTHs CBA3M SApa, 3aKOHOB
COXpaHEHHUs 3apsiia, MaCCOBOI'O YUCHIA U
SHEPTUHU B SIIEPHBIX PEAKLMSIX, 3aKOHA
PaIMOaKTUBHOIO pachajia.

OObsicHEeHNEe TPUHIUTIA ICUCTBUS JJO3UMETPA,
Kamepbl BUIIbCOHa, SIAEPHOTO peakTopa,
TEPMOSIZICPHOTO PEaKkTopa, aTOMHON OOMOBI,
MarHMUTHOPE30HAaHCHOW ToMorpaduu. AHanu3 u
OIICHKA BIIUSIHUS PAaIMOAKTUBHOCTU HA KUBbIE
OpraHU3MBbI, & TAKXKE MOCIIE/ICTBUM pa3BUTHUS
SIIEPHOM DHEPIreTUKU C MO3ULUN
AKOJIOTUYECKON O€30MacCHOCTH; MPEICTaBICHUN
0 panMoHaILHOM MPUPOIOTIOIH30BAHNH (B
MPOIIeCCe MOATOTOBKH COOOIIECHUH,
BBITIOJTHEHUS TPYMIIOBBIX TPOECKTOR)




Uroro no pazneny
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Pa3nes 5. DjieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

5.1 DJIeMEHTHI aCTPOHOMUH U 12 Oranbl pazsutus actpoHomu. [Ipuknannoe u | Habmronenue 38E€3mH0T0 Heba
acTpOopU3UKH MHPOBO33PEHUECKOE 3HAUCHUE ACTPOHOMHUH. HEBOOPYXEHHBIM T'JIa30M C

[TpuMEeHIUMOCTE 3aKOHOB (PU3UKH IS HCIIO0JIb30BAHUEM KOMITBIOTEPHBIX
OOBSACHEHHUS NTPUPOJIBI KOCMUYECKUX OOBEKTOB. | IIPUIIOKEHUM IS ONPEAEIICHUS MTOI0KEHUS
Metoabl aCTPOHOMUYECKHUX UCCIICTOBAHMIA. HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy:
CoBpeMeHHbIE ONITHYECKUE TEIECKOIIBL, OCHOBHBIE c0o3Be3/1Hsi CEBEpPHOTO
PaarOTCIICCKOIIBI, BHeaTMOC(l)epHaﬂ MOJIyLIApUsL U SIPKUE 3Bé3):[bl.
aCTPOHOMHUSL. Ha6nronenue B Teneckon JIyHsl, MiaHer,
Bup 38€3nn0r0 HEGa. Co3Besus, spKue TYMaHHOCTEH U 3BE3AHBIX CKOIUIEHUI. YuacTue
3BE3/1bI, MJIAHETHI, UX BUIUMOE JBUKEHUE. B JIMCKYCCHHU O POJIA ACTPOHOMHH B
ConHeyHas cucrema. COBPEMEHHOMN KapTUHE MUPA, B IIPAKTUYECKOMN
Comnnue. ConHevHasi akTUBHOCTb. IeITEILHOCTH YeI0BeKa U JaJbHEHUIIIEM
Ucrounuk sHeprun CosiHLIA U 3BE3L. HAay4YHOTEXHUYECKOM PA3BUTHH.
3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTHKHU. [TonroroBka cooOIIEHNH O METO/IaX MOTYUEHUS
JuarpaMMa «CreKTpajabHbIN KJIacc — Hay4HbIX ACTPOHOMHYECKUX 3HAHUU,
CBETUMOCTBY. 3BE3/IbI TIIaBHOM OTKPBITUSIX B COBPEMEHHOM aCTPOHOMUMU.
MOCJIEIOBATEILHOCTH. 3aBUCUMOCTE «Macca — ITprMenenre 0CHOBOIOJIArarOIINX
CBETHMOCTBY JUIS 3BE3/T TJIaBHOM ACTPOHOMHUYECKUX MOHSATHI, 3aKOHOB Y TEOPUIL
IIOCJIEI0BATEILHOCTH. BHYyTpEeHHEE CTpoeHUE JUISL aHATTH3a ¥ O0BSICHEHUS (U3NIECKIX
3B€31. COBpEMEHHBIE IIPEJCTABIEHUS O TPOIECCOB, IPOUCXOAAIUX B 3BE3/IAX, B
NPOMCXOKIECHUH 1 9BoIoMH CONHIA U 3BE3L. 3BE3/THBIX CUCTEMAaX, B MEKTAJAaKTHUYECKOU
Oransl XU3HU 3BE31. Mneunsiii [1yTs — Hama Cpeze, ABIIKEHNs HEOECHBIX Tell, DBOTIOLUH
lNamakTuka. [lonoxxenue u amxenue ConHIa B 38831 M Boenennon
T"amaxtuke. Tunel raJakTuk. PaguoraiakTuky U
KBazapbl. UEpHBIE ABIPHI B sAPax TANAKTHK.

Hroro mo pazneny 12




Paznen 6. ®uznyecknii NPaAKTUKYM

6.1 ®u3nyecKuil NPakKTUKYM 16 Crnioco0bl u3mMepenus (pu3ndeckux BeauuuH ¢ | [IpoBeseHne KOCBEHHBIX U3MEPEHUH,
HCIIOJIE30BAHHUEM aHAJIOTOBBIX U LII/I(prBBIX HUCCIICA0BAHUN 3aBUCUMOCTEH (bI/ISI/I‘IeCKI/IX
HU3MEPUTEIIBHBIX MPUOOPOB U KOMITHIOTEPHBIX BCJIMINH, IIPOBEPKA NPEUIOKCHHBIX I'MIIOTE3
JATYUKOBBIX CHCTEM. AGCOIIOTHBIE 1 (BbIOOP 13 PAbOT, OMHCAHHBIX B
OTHOCHTEJIbHBIE TOTPEIIHOCTH U3MEPEHU I TEMATHICCKUX PasfICNaX «Y IeHHTCCKUH
(3HICCKUX BeHuH, OlCHKa IPaHHIL AKCIIEPUMEHT, JJAOOpaTOpHBIE pabOTHI,
. IIPAKTUKYM»)
MOTpeIHOCTeN (pU3nKay, «IEMEHTHI
ACTPOHOMHH U aCTPOPUIUKI.
Wroro mo pazneny 16
Paznen 7. O6o0maromee noBTopeHue
7.1 CucremaTtuzanus u 15 Ponb pusmuku u actpoHOMHUM B Beinonuenue y4eOHBIX 3a/IaHHM,
0000111eHIe TPEAMETHOTO SKOHOMMYECKOM, TEXHOJIOTMYECKOH, JIEMOHCTPHUPYIOIIUX OCBOEHHE OCHOBHBIX
COJIEpKaHUs U OIIbITa COLIMAJILHOW U 3THYECKOi chepax MNOHATHUH, (PU3NYECKUX BEIMYHUH U 3aKOHOB
JESATEIIHOCTH, JNIEATENBHOCTH YENOBEKA, POJIb U MECTO GU3UKU | Kypca pU3HKu
IpUOOPETEHHOTO MpHU U aCTPOHOMHH B COBPEMEHHOM HAay4HOU 10-11 xnaccos
U3y4eHHUH Kypca GU3NKU KapTUHE MMpA, 3HAUE€HUE ONHUCATENBHOM,
10-11 xmaccos CUCTEMAaTU3UPYIOIIEeH, 00BICHUTEIBHON U
MporHoctTudyeckon GyHKIuN puznyecKout
TEOpUH.
Utoro no pazneny 15
PesepBHoe Bpems 10
OBIIEE KOJIMYECTBO YACOB 170

I10 ITPOIT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

MonexkynsapHas pusuka. TepmoauHamuka. 10 knacc: I'.SI.Msxkumes, A.3.Cunskos. - M: [Ipoda.
Mexanuka. 10 knacc: I'.SI.Msakumes, A.3.Cunsiko- M.: [Ipoda.

OnexkrpoauHamuka. 10-11 knace, I'.S.Mskume, A.3.Cunsikos. - M.: JIpoda

Onruka. KBanroBas gusuka. 11 knacc: I'.A.Mskumes, A.3.Cunsikos. - M.: Jlpoda.

Kone6anus u Bonubl. 11 kimace: I'.A.Mskumes, A.3.Cunskos. - M.: JIpoda

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

®uzuka. 10 — 11 knaccesl. [loypounoe nnanuposanue. [lunos B. @.

PervkeBuu A.T1. COopHuk 3a1a4 o ¢pusuke s 8-10 kmaccoB cpenueit mKombl. — 12-e u3n.- M.:
«IIpocsemienney, 1988

A.E. Mapon, E.A. Mapon, ®U3UKA Iunaktuueckue marepuaisl 10-11 knace, M.
«IIpocsemenuey, 2014

Co6opauk 3anau o ¢puzuke 10-11x1 k yuebnnky Mskumea @I'OC "Dk3amen" 2018

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET

https://m.edsoo.ru/

https://uchi.ru/

http://physics.nad.ru/physics.htm

http://www.elkin52.narod.ru/

®I'YC Mos mkona https://myschool.edu.ru/ ;
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