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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypOBHE CpeaHero odmero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE IOJIOXKEHUH M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pazoBaTEbHOMN
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakxke ¢ yuéroM denepanpbHO padoueit
nporpaMmbl BocnuTanuss v KoHuenuuu mnpenogaBaHus ydeOHoro mnpeamera «®Pusukay B
oOpa3oBaTenbHbIX opranuzauusix Poccuiickoii ®enepanuu, peanu3yrOLIMX OCHOBHbBIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢Qusuke ompegenser o0sA3aTeIbHOE MPEIMETHOE COJAEpIKaHUE,
YCTAQHABJIMBACT PEKOMEHIYEMYIO IIOCIIECAOBATEILHOCTh M3YUYEHHUS] TEM U Pa3leNioB y4eOHOTro
npeaMera ¢ yu4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOTO
mporecca, BO3pPacTHBIX OcoOeHHocTell oOywarommxcs. [Iporpamma 1o ¢usmke npaér
MPEJICTaBICHUE O LENsIX, COAepKaHUM, 0OIIel cTpaTeruu OoO0y4deHHs, BOCOUTAHUS U Pa3BUTHUS
oOyJaromuxcs cpecTBaMu yueoHoro npeamera «Pu3nka» Ha yriryoJEHHOM YpOBHE.

N3yuenne kypca QHU3MKK YrIyOJEHHOTO YPOBHSA TIO3BOJIIET pPEATM30BaTh 3aauu
npodecCHOHANBHOM OpPHEHTAllMU, HANpPaBICHO Ha CO3JaHHE YCIOBUU JUIsl MPOSIBICHUS CBOUX
MHTEIJICKTYadTbHBIX Y TBOPYECKHX CIIOCOOHOCTEH KaXIbIM OOy4arouuMmcsi, KOTOpbIE
HEOOXOAUMBI Il TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoQecCHOHATHLHOTO
00pa30BaHUs MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIIHATLHOCTSIM.

B mporpamme mo ¢usmke ompenensroTcs IUIaHUPyEeMble pe3yJabTaThl OCBOCHHS Kypca
¢u3uKku Ha YpOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeaAMETHBIE,
npeaMeTHBIE (Ha yriiyOsn€éHHOM ypoBHE). HaydHO-MeToH0I0TnuecKoi OCHOBOM TSl pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METAalpeIMETHbIM U IpPEAMETHBIM pe3yJibTaTaM 00ydJaromxcs,
OCBOMBILIUX MPOrpaMMy 1o (pU3MKE Ha YPOBHE CPETHETo 001Iero 0opa3oBaHMs Ha YIITyOJIEHHOM
YPOBHE, SIBIIETCSA CUCTEMHO-AEATEIHOCTHBIN MOAXO.

[Tporpamma o (u3mKe BKIIOYAET:

IUTAaHUPYEMbIE pe3yNbTaThl OCBOEHHUS Kypca (U3MKU Ha YIriIyOJEHHOM ypOBHE, B TOM
YHClie IPeIMETHbIE PE3YIbTaThl IO rojilaM 00yUeHUs;

coJiepkaHue yueOHoro npeamera «Pu3ukay 1mo rogaM o0ydeHusl.

[TporpamMa mo Qu3MKe HMEeT HPUMEpPHBIM XapakTep U MOXeT ObIThb HCIOJIb30BaHA
YUUTEISIMU (PU3UKU IS COCTABIIEHUSI CBOUX Pa0OUYUX MPOTPaMM.

[IporpaMmmMa 10 (u3MKE HE CKOBBIBAET TBOPYECKYIO WHHUIMATHBY Y4HUTENIeH u
IIPEIOCTABISAET BO3MOXHOCTH JUIsl pEajM3alyd PAa3IMUHBIX METOJMYECKHMX TOIXOIO0B K
IpenojiaBaHuio (U3UKKM Ha YrIyOJIEHHOM YPOBHE NPU YCIOBHUU COXPAaHEHHs 00s3aTeIbHOMN
YacTH COJIEP KaHUA Kypca.

®du3nka Kak HayKa 0 HanOoJiee 00IMMX 3aKOHAX MPUPOJIBI, BBICTYIAs B Ka4€CTBE yUeOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIQJ B CHUCTEMY 3HaHUH 00 OKpyXKarolieM MHpe.
[IkonbHBIA Kypc (U3HKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUI, N3y4aeMbIX
XuMmHen, ouonoruen, pusmdeckoir reorpadueir u acrpoHomueit. Vcnonp3oBaHue U aKTHUBHOE
npUMeHeHne (U3UYECKUX 3HAHUM ONpeNeniio XapakTep U OypHOE pa3BHTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOSHHS KOCMOCa, MOJNYy4YeHHS HOBBIX
MaTepuaJioB C 3aJaHHBIMH CBOWcTBamMH. M3yueHue ¢GU3MKKA BHOCHUT OCHOBHOW BKJIam B
(GbopMHpPOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa oOydarmierocs, B (QopMuUpoBaHUE
YMEHUH NMPUMEHATh HAY4YHbIH METOJ MO3HAHUS IIPU BBIOJHEHUH UMH YUEOHBIX UCCIICIOBAaHUM.



B ocHOBy Kypca pu3nku Ha ypoBHE CpEIHETO O0IIero oOpa3oBaHUs MOJIOKEH PSII UIEH,
KOTOPBIE MOKHO PacCMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fesioB (PU3MKH, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOU (PU3HKH.

Hoea zenepanuszayuu. B cooTBEeTCTBUM C Hell marepuan Kypca (usuku oObenTuHEH
BOKpPYT (pusmueckux teopuil. Bemymmm B Kypce siBisiercss (OpMHUpPOBAHHME IMPEICTABICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I10JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIoiIb30BaHUE T'yMaHUTapHOTO
noTeHIuana (U3NIECKON HayKu, OCMBICIICHHE CBSI3HM PAa3BUTHS (PU3UKU C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoea npuknaonou nanpaenennocmu. Kypc ¢Gusukn — yriiyOin€éHHOrO — ypOBHS
IperonaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TE€XHHYECKUX M TEXHOJIOTMYECKUX MPUI0KEHUH
M3YyYEHHBIX TEOpUi 1 3aKOoHOB. [Ipu 3TOM paccMarpuBarOTCs Ha YpOBHE OOIMIMX MPEICTABICHUN
¥ COBPEMEHHBIE TEXHUUYECKHE YCTPOHCTBA, M TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss IMOCPEICTBOM BBEICHUS HIIEMEHTOB COJAEPIKaHUs,
HOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOPbIE CBSi3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS POOIeM PalliOHAIBHOTO IPHPOJIOTIOIE30BAHMS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHue cozepkaHusl POrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHCTEMHO-/IEATEIbHOCTHOTO Moixoa. s pusnky peanuzanus 3TUX NPUHIUIIOB Oa3upyeTcs Ha
UCTIOJI30BAaHUHM CaMOCTOSITEILHOTO JKCIIEPUMEHTa KaK MOCTOSIHHO JCWCTBYMOMETO (hakropa
yuebHoro mpouecca. Jlng yrayOn€HHOro YpOBHS — 3TO CHUCTEMa CaMOCTOSITEIbHOIO
YUYEHHUYECKOT0 SKCIEPUMEHTa, BKIJIIOYAIOIIET0 (PPOHTAIbHBIE YUYEHHUYECKHUE OMBITHl MpHU
U3y4eHHUM HOBOTO MaTepuasa, JlabopaTropHble paboTel U paboThl mpakTukyma. Ilpu sTom
BO3MOXHBI JIBa crioco0a peanm3anui GU3HYECKoro MpakTHKyMma. B mepBom ciydae MpakTHKyM
npoBoauTcs au6o B koHue 10 m 11 kiaccoB, MO0 mocie MepBoro W BTOPOrO TMONYTOAMM B
KaXJIOM M3 3THX KjaccoB. BTopoil crmoco® — 3To mHTerpauus paboT NMpakTHKyMa B CHCTEMY
71a00paTOpHBIX paboT, KOTOPbIE MPOBOJATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
1oJ1 padoTaMH MPAKTUKyMa TOHUMAETCsI CAMOCTOSATEIBHOE HCCIIEIOBAHNE, KOTOPOE MPOBOINUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BHa 0€3 TOMIAaroBo MHCTPYKIIUH.

B nporpamme no ¢usmke cucrema yueHHUECKOTO SKCHEPUMEHTa, Ja00paTOPHBIX paboT U
NPaKTUKyMa Mpe/ICTaBlIeHa €IMHBIM MepedHeM. BbIOOp TeMaTuku JUIst 3TUX BUJOB YUYEHUUECKUX
NPaKTUIECKUX PadOT OCYHIECTBISIETCS YYaCTHHKaMH OOpa3oBaTENBHOTO TpOIlecca MCXOIS M3
O0COOEHHOCTEHl MOYpPOYHOrO IUIAHWPOBAHMS M OCHamleHus KkaOuHera ¢usuku. [Ipu sTOM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMUCA YMEHUSMH IPOBOJAUTH TNpPSIMbIE M KOCBEHHBIE
U3MEpPEHUs, HCCIEeIOBaHUs 3aBHUCUMOCTEH (M3MYECKHUX BEJIWYMH U IOCTAaHOBKY OIBITOB IO
NPOBEPKE MPEUIOKEHHBIX THITOTES.

Bornbiioe BHUMaHWE yAeNseTcs PelICHUIO pacuETHBIX W KadyeCTBEHHBIX 3amad. [Ipu sTom
JUI PacUyETHBIX 3a/la4 NPUOPUTETOM SBISIOTCS 33Jaud C SBHO 3aJaHHON M HESIBHO 3a/laHHOU
¢bu3nUecKoil MOJeNbI0, MO3BOJISAIOIINE TPUMEHATh U3yUCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK
U3 OJHOTO pasliena Kypca, TaKk MU MHTErpupys NIPUMEHEHUE 3HaHUHM U3 pasHbIX pasnenoB. Jlis
Ka4eCTBEHHBIX 3a/ay I[PHOPUTETOM SBISIIOTCA 3aJaHMs Ha OObsICHEHUE/TpeicKa3aHue
NpoTeKaHus (PU3UYECKUX SBICHUH W MPOLIECCOB B OKPY)KAIOLIEH >KU3HM, TpeOyromue BbiOopa
¢bu3nveckoil Moenu Ui CUTyalluy MPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpedoBanusmu DPI'OC COO k MarepuaabHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mporecca Kypc (Gpu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CPEIHEro
oOuiero o0Opa3oBaHMs JOJDKEH HM3y4yaThCsl B YCIOBHUSX IPEAMETHOTrO KaOuHera. B kaOunere
(GU3UKHU T0JKHO OBITH HEOOX0AUMOE J1IA00PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKa3aHHBIX
B IIporpaMMe Io (pu3MKe y4eHHYECKUX OIBITOB, Ja0OpPaTOPHBIX PabOT U pabOT MpaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JlemoHCTpanoHHOe 00OpynoBaHue (OPMHUPYETCSI B COOTBETCTBUM C IMPHHLIUIIOM
MUHHMMAaJIbHON JOCTATOYHOCTH M OOECIEeUMBAET IOCTAHOBKY IEPEUUCIEHHBIX B IIpOrpamMme I10
(Gu3uKe KIIOYEBBIX JAEMOHCTPALUP JUIsl MUCCIENOBAaHUS M3Y4YaeMbIX SBICHUH M IPOLECCOB,
OIMIUPHYECKUX U (PYHIAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpYyZOBaHUE AJISl YUYCHHUECKUX MPAKTHUECKUX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecreyMBaeTcsi B pacdyére OAHOTO KOMIUIEKTAa Ha JBYX
oOyuyaromuxcs. TemaTnyeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
IIOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BaHUM aHAJIOTOBBIX U LIM(PPOBBIX MPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIILHBIX CHCTEM B BHJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMHU U3Y4Y€HUs GUUKU B 00ILIeM 00pa30BaHUU SBIISIFOTCS:

dbopMHpOBaHUE UHTEPECA U CTPEMIIEHUS 00yYarOIUXCs K HAYYHOMY U3YyYEHHIO TIPUPO/IbI,
Pa3BUTHE UX UHTEIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHWH O HAYYHOM METOA€ TMO3HaHUs W (OPMHUpPOBAHHE
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPY)KAIOLIUM SIBJICHUSIM;

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yibTaTa M3Y4YEHUS OCHOB CTPOCHHMS
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (DU3HKH;

dbopMupOBaHHE YMEHUN OOBSACHATH SIBJICHMSI C UCIOJIb30BaHUMEM (PU3NYECKUX 3HAHUN U
HAy4YHBIX JI0Ka3aTEIIbCTB;

(dopMHpoBaHUE MPEACTABICHUN O pOJM (U3UKU JUIsL Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUl;

pa3BUTHE TIPEICTABICHUM O BO3MOXHBIX cdepax Oyaymer mnpodeccuoHaIbHON
NeSITeIbHOCTH, CBSI3aHHBIX C (DPU3MKOM, MOJIrOTOBKA K JaybHeilleMy OOy4yeHMIO B 3TOM
HalpaBJICHUH.

JlocTxeHne 3TUX Iesield 00ecreyrBaeTCsl pelIeHHeM CIEAYIOUUX 3a7ad B IMpoliecce
M3y4deHus Kypca (U3NKA Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusI:

npuoOpeTeHne cucTeMbl 3HaHHH 00 oOmMX (PU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIIOYAsT MEXAHUKY, MOJIEKYJSIPHYIO (U3UKY, dJIEKTPOJAUHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI acTPOU3HKH;

dbopMupoBaHUE YMEHUI IPUMEHSATh TEOPETUUECKUE 3HAHUSA JIJIs1 00BACHEHUS (PU3HUECKUX
ABJICHUH B TIPUPOJIE U JUISl IPUHATHUS IPAKTUYECKUX PEIICHUIN B IIOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUs Pa3IMUHbIX 3a/1a4 C SBHO 33JaHHONW (U3UUECKON MOJIeNbIo,
3aja4, MOJpPa3yMEBAIOUIMX CaMOCTOSATEIbHOE CO3JaHME (PU3MUYECKOW MOJEH, aJleKBaTHOMN
YCIIOBUSIM 3aJ]aui, B TOM YHCJIE 3a]]a4 HHKEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3UYECKHMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJOTMYECKHX IIPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIQICHUE METOJaMHU CAMOCTOSITEJIBHOIO IUIAHUPOBAHMS M IPOBEACHUS (PU3NYECKUX
SKCHEPUMEHTOB, aHAlIW3a W MHTEpIpeTauud HHGOpMAlUK, ONpPENeNeHHUs] JOCTOBEPHOCTH
MIOJIyYEHHOTO PE3yJIbTaTa;

CO3JJaHUE YCJIOBUM U PAa3BUTHUS YMEHUH ITPOECKTHO-UCCIIEI0BATEIbCKON, TBOPYECKON
NeSITEIbHOCTH;



pa3BuTHE MHTEpPEca K chepam nmpodhecCHOHATBLHOM NI TeIbHOCTH, CBI3aHHON ¢ (PU3UKOM.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO yrnyOnéHHBIH ypOBEHb H3YUEHUS
yuebHoro mnpeamera «®Pu3nuka» Ha YypOBHE CpeaHEro oOmero oOpa3oBaHHs BBIOMpaeTCs
0o0y4armuMucs, MIAHUPYIOIIMMH MPOJOJKEHHEe 00pa3oBaHMs IO CIEUUaIbHOCTAM (U3UKO-
TEXHUUYECKOTO MpOouIs.

Ha usydenne pusuku (yriayOi€HHBIN YPOBEHB) HAa YPOBHE CPEIHETO OOIIETO 00pa30BaHUS
otBoautcs 340 gacos: B 10 kiacce — 170 yacoB (5 yacoB B Heaento), B 11 kimacce — 170 vacos (5
YacoOB B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o Gu3mke nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JElaeT BbIOOp MpOBEACHUS J1a0OpaTOpHBIX padoT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOmuXcsl.



COJAEP)KAHUE OBYYEHUA

10 KUIACC

Pazgen 1. Hayunblid MeTO/ NO3HAHUS NPUPOIBLI.

Ouzuka — (yHIaMeHTalbHass HayKa O mpupoje. HaydyHblii MeTOJ MO3HAHUS M METOIbI
UCCIIeIOBaHMS (PU3NICCKUX SBICHUH.

DKCIIepUMEHT U TeOpus B MpoLecce Mo3HaHus Npupoabl. Habnrogenue u sKCrepuMenT B
buzuke.

CnocoObl n3mepeHus: GU3NYECKUX BEIUYUH (QHAJIOTOBBIE U IUGPOBBIE U3MEPHUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuil pu3nuecKkux BeInYrH (a0COTIOTHAS U OTHOCUTEIbHAS).

MonenupoBanue (pU3MUECKUX SIBICHUN M MPOLIECCOB (MaTepuanbHas TOYKa, aOCOIIOTHO
TBEPIOE TEIO0, UJIeaTbHAsl )KUKOCTh, UJICAIbHBIN T'a3, TOUCUHBIH 3apsn). [ unoresa. Guznueckuit
3aKOH, I'PaHUIIbl €r0 IPUMEHUMOCTH. Pu3nueckas Teopusl.

Ponp u mecto ¢u3uku B (HopMHpPOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

W3mepeHne cuiibl TOKa M HaNpsOKEHUS B LENM IOCTOSIHHOIO TOKa HpPH MOMOILU
AHAJIOTOBBIX U IU(POBBIX U3MEPUTEIHHBIX TPHOOPOB.

3nakoMcTBO ¢ 1 poBoil Jaboparopueit nmo ¢usuke. [Ipumepsl u3mepeHus: PU3NIECKUX
BEJIMYMH IIPHA TOMOILIY KOMITBIOTEPHBIX JATYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBukeHUE. OTHOCUTENIBHOCTb MEXaHWYeCKoro nBwkeHus. Cucrema
OTCU€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Paguyc-BekTop MaTepuanbHOM TOUYKM, €ro MPOEKIMH Ha OCH CHCTEMbl KOOpPJUHAT.
Tpaexropus.

[Tepememnienue, CKOpoCTh (CpeAHssl CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOpEHUE
MaTepUaIbHONW TOYKH, UX MPOEKIMH Ha OCH CHCTEMBI KoopauHAT. CiloKeHUE NepeMenieHU U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSMOJIMHEMHOE JBHKEHUE. 3aBUCUMOCTh KOOP/IMHAT,
CKOpPOCTH, YCKOPEHHS U IYTH MaTepUAIIbHOM TOYKU OT BPEMEHH U UX IpaduKu.

CBobosHOe majeHue. YCKOpeHHe CBOOOIHOro majaeHus. J[BukeHue Tena, OpOIIEHHOTO
MOJ1 YTJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHSI MaTepHAIbHON TOUKU
OT BpEMEHH U UX TpapuKu.

KpuBonnHeiiHoe 1BUKeHUE. [[BrkeHNE MaTeprUaIbHON TOUYKHU 110 OKPYKHOCTH. YTJIOBas U
auHelHas ckopocTb. llepmon u wacrora obOpamenusi. LlenTpocTpemutenbHoe (HOpMaibHOE),
KacaTeJbHOE (TaHI€HIIMAIBHOE) U TIOJTHOE YCKOPEHHE MaTepHaIbHOM TOUKH.

TexHuueckue YCTpPOHCTBA M TEXHOJOTMYECKHE IPOLECCHhl: CHUAOMETpP, ABMKEHHE
CHapsI0B, LIETIHBIE, IeCTepEHYAThIE U peMEHHBIE MTepeJaul, CKOPOCTHbIEC TH(THI.

Hemoncmpayuu.

Mopenb cucTeMbl OTCUETA, MILTIOCTPALAS] KHHEMAaTUYECKUX XAPAKTEPUCTHK JBUKECHUS.

CrocoOBI HUCCIIENOBAHUS IBUKECHUN.

Wnmroctpanys npeaeabHoro nepexoaa U N3MEpeHNe MITHOBEHHON CKOPOCTH.

[TpeoOpazoBaHre ABMKCHHI C UCTIOIB30BAHUEM MEXAHU3MOB.



[Tanenue Ten B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne aBmkeHus Tenna, OpOIIeHHOTO MO YTIIOM K TOPU30HTY U TOPH30HTATBHO.

Hanpasnenue ckopocT pyu ABUKEHUU MO OKPYKHOCTH.

[IpeoOpa3zoBaHue yIriioBOH CKOPOCTH B PEIYKTOPE.

CpaBHeHME TIyTEH, TPACKTOPUA, CKOPOCTEN JBMKEHHUSI OJJHOI'O M TOTO XK€ Teja B pa3HbIX
CUCTEMaXx OTCYETA.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomot, npAKMUKyM.

N3ydenune HepaBHOMEPHOTO JBHXKEHUS C LIEJIbIO ONPEACICHUS MTHOBEHHON CKOPOCTH.

N3mepenne yckopeHUs TMpU MOPSIMOJIMHEHHOM PABHOYCKOPEHHOM JBHXKCHUH IO
HaKJIOHHOM TIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH PHU PABHOYCKOPEHHOM JIBH)KEHUU.

H3mepenne yckopeHusi CBOOOAHOTO majieHus: (P€KOMEHI0BAaHO UCIOJIb30BaHUE HU(POBOH
nabopaTopun).

N3ydeHue nBuKeHUs Teaa, OpOLIEHHOIO FOpU30HTaIbHO. [IpoBepka rumoressl o npsiMoin
MPONOPLIMOHATBHON 3aBUCUMOCTH MEXIY NATIbHOCTBIO MOJIETA U HAYAJIBHOW CKOPOCTBIO TEJIA.

N3yuenue ABMKEHUS Tela MO OKPYKHOCTU C IOCTOSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH TIEpHOJa OOpalleHHs KOHHUYECKOTO MasTHHKA OT €ro
MapaMeTpOoB.

Tema 2. /lunamuxa.

[TepBriii 3akoH HptoToHa. MHeprinaibHbie cucTeMbl 0TcuéTa. [IpuHIMI OTHOCUTEIBHOCTH
[Nanunes. HeunepuuaabHble CHCTEMBI OTCUETa (OMpeaeTIeHUE, TPUMEDHI).

Macca tena. Cuina. [lpuHnumn cynepno3uiumu cui.

Bropoii 3akoH HbroTOHA /17151 MaT€pUaIbHOW TOYKH.

Tperuii 3akoH HproTOHA 151 MaT€pUanbHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTh IPABUTAIMOHHON U MHEPTHON MacChl.

Cwia TsKeCcTH. 3aBUCUMOCTh YCKOPEHHsI CBOOOJHOTO TAJEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO TUIAHETHI M OT Teorpapuyeckod IMHUpOTHL. [[BMKeHHEe HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOPOCTb.

Cuina ynpyrocrtu. 3akoH ['yka. Bec tena. Bec Tena, IBHXKyIIErocs ¢ yCKOpEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHUs CKOJBXKEHUS M CUJIa TPEHUS] TIOKOS.
Koaddumument tperus. Cuna cOnmpoTHBICHUS TIPH JBIKCHUH Tella B KUIKOCTH WIH rase, e
3aBHCUMOCTbH OT CKOPOCTH OTHOCUTEIIBHOTO JABUKECHHUS.

Hasnenue. 'unpocrarnueckoe nasinenue. Cuiia Apxumena.

TexHuueckne yCTpONCTBA W TEXHOJOTMYECKHE MPOUECCHl: MOAIIUIHUKH, JIBUKECHHE
HMCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habnronenve ABMXEHUS TEN B MHEPIHAIBHBIX M HEUHEPIIMATBHBIX CUCTEMAaX OTCUETA.

[IpuHIMIT OTHOCHTEIBHOCTH.

Kavyenue nByX NIMIMHIPOB WJIM IIAPOB Pa3HOM MAacChl C OJWHAKOBBIM YCKOPEHUEM
OTHOCUTEJIbHO HEMHEPLIUATIBHON CUCTEMBI OTCUETA.

CpaBHeHHME PaBHOACUCTBYIONIEH MPUIIOKEHHBIX K TNy CUJI C IPOU3BEACHUEM MAaCChl TeJa
Ha €ro YCKOpPEHUE B HHEPIMATIBLHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHUKAIONIMX B PE3YJIbTATE B3aUMOICHCTBHS TEN.

N3mMepenne macce 1o B3auMOJICHCTBUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM MOABEME U aJCHUU.



[lenTpOoOE)KHbIE MEXaHU3MBI.

CpaBHeHME CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

H3mepenne paBHOAECHCTBYIOIICH CUIT IIPH IBH)KEHUU OpycKa 10 HAKIOHHOM MIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCHMOCTH BPEMEHH IBMKEHHsSI Opycka IO HaKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE PACcCTOSIHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

W3ydeHue ABMKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTON yepe3 NErkuii OJI0K.

N3mepenune kodddummenTa TpeHus Mo BEIWYUHE YTIOBOT0 KOd((UIIMEHTa 3aBUCUMOCTH
FTP(N)'

HccnenoBanue JBWKEHUS Opycka [0 HAKJIOHHOM IUIOCKOCTH C TMEPEMEHHBIM
KO3 PHUITMEHTOM TPEHUS.

N3yuenue ABMKEHUS Ipy3a HAa BAJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpamaTenbHOe BHKEHUE TBEPIOTO Tea.
MoMEHT cuIibl OTHOCUTENBHO ocu BpamieHus. [1nedo cumbl. CloxeHue Cuil, TPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTH Tena.

VYcioBus paBHOBECUS TBEPAOIO Tea.

YcroitunBoe, HeycTouMBOE, Oe3pa3TuYHOE paBHOBECHE.

TexHu4yecKkne yCTpPONMCTBA U TEXHOJOTMYECKHE IMPOILECCHl: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméTyaTbie KOHCTPYKIIUH.

Hemoncmpayuu.

YcnoBus paBHOBeCHS.

Bunsr paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie pabomul, npaKmuxym.

HccnenoBanue yciioBUi paBHOBECHUS TBEPJIOTO TeJla, UMEIOIIET0 OCh BPAIICHHUS.

KoHcTpynpoBanue KpOHIITEHHOB U pacy€T CUI YIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOIO T€Ja, UMEIOILIETO MJI0MIAb ONOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

NmMrimynsc MaTepHaIbHOW TOYKH, CUCTEMBI MaTepHAbHBIX To4eK. L[eHTp macc cuctembl
MaTepHalbHBIX ToOueK. Teopema 0 JBUKEHUHU LIEHTpa Macc.

HMmynibC CHITBI M U3MEHEHHE UMITYJIbCa Tela.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABMKEHHE.

MoMeHT umMmmynbca MarepuanbHOM Toukd. [IpeacTraBieHMe O COXpaHEHUH MOMEHTa
UMITyJbCa B IICHTPAIBHBIX MOJISX.

Pabora cuibl Ha MaloM M Ha KOHEYHOM mepemerieHuu. ['paduueckoe mpencraBieHne
pabOTHI CHITHI.

MOIIHOCTD CHUJIBL.

Kunernueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMHM KHHETHYECKOMH
SHEPTrUU MaTepUaIbHON TOUKH.

[ToreHunanbHble U HEMOTEHIMANbHbIE cuibl. [loTeHnmanbHas sHeprus. [loTeHmanbHas
sHeprus ynpyro aedopmupoBaHHON TpYXKHUHBI. [loTeHIMANBHAS HEPTHUS TENa B OJHOPOJIHOM
rpaBuTaliMOHHOM Tmosie. [loTeHnuanbHast SHeprus Tena B TPAaBUTALIMOHHOM I0JI€ OJAHOPOJHOTO
nrapa (BHyTpH U BHe 11apa). Bropas kocMudeckasi CKOpocTb. TpeTbst KocMUYecKasi CKOPOCTb.



CBs3b pabOTHI HEMOTEHIHMAIBHBIX CHJI C U3BMEHEHHEM MEXaHUYECKOW SHEPrHMH CHUCTEMBbI
TeN. 3aKOH COXPAaHEHUSI MEXaHUYECKON YHEPIHH.

VYipyrue u Heynpyrue CTOIKHOBEHHUS.

VYpaBHeHue bepHymu s uAcalbHOW JKUIKOCTU KakK CIEICTBUE 3aKOHA COXPAHEHMS
MEXaHUYECKON YHEPTUU.

TexHuueckue ycTpoHCTBAa U TEXHOJIOTMYECKHE IPOLECCHI: JABM)KEHHE PaKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, THPOCKOI, PUTYpHOE KaTaHNWE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

W3mepeHre MOIHOCTH CHUJIBI.

H3meHeHure sHepruu Teja MPU COBEPIICHUN PaOOTHI.

B3auMHble npeBpamnieHusi KHHETUYECKOM U MOTEHLHMAIbHOM SHEPruil mpu JEHCTBUU Ha
TEJIO CHJIBI TSDKECTU M CUJIbI YIIPYTOCTH.

CoxpaHeHue 3Hepruu nIpyu cBOOOIHOM MaJAECHUU.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

N3mepenne ummysbca Tena no TOpMO3HOMY ITYTH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJIEITH 3JICKTPOMOOUIISI U MOITHOCTH CHIIBI TSATH.

CpaBHeHUE U3MEHEHHS UMITYJIbCA Tela C UMITYJIBCOM CUJIBL.

HccnenoBanue coxpaHeHUsl UMITYJIbCA IPU YIPYTOM B3aUMOJEHCTBUH.

N3mepeHrie KWHETUYECKOM SHEPTUU Teja 0 TOPMO3HOMY MYTH.

CpaBHEHHNE U3MEHEHHSI TIOTCHIIMAIbHON YHEPTUHN TIPY>KUHBI C paOOTOM CUITBI TPEHUS.

Omnpenenenne padbOThl CHIIBI TPEHUS TIPU ABUKEHUHU TeJla N0 HAKJIIOHHON IJIOCKOCTH.

Pa3nen 3. MosekyasipHasi (pM3MKa M TEPMOJUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOI meopul.

OcHoBHbBIE TMOJIOKEHUS MoOJeKyasipHo-kuHeTnyecko Teopun (MKT), ux omnbiTHOE
obocHnoBanue. Juddysusa. bpoyHoBckoe nBIKEeHHE. XapakTep IBMIKEHUS M B3aUMOJCUCTBUS
YacTuIl BemecTBa. Moenu CTpOeHUs Ta30B, JKUIKOCTEH U TBEPABIX TNl U 00BICHEHUE CBONCTB
BEIIeCTBA Ha OCHOBE 3THX Mojeneil. Macca u pa3mepbl Moisiekyn (aromoB). KommuectBo
BemectBa. [locTostHHas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u crocoObl e€ m3mepenus. lllkama TemmepaTyp
Lenbcus.

Mogenb uI€anbHOTO Tra3a B MOJICKYJIAPHO-KMHETUUECKOM TEOpUM: YacTHIhl Tra3a
JBUKYTCS XaOTUYECKH U HE B3aUMOJIEUCTBYIOT IPYT C IPYTOM.

['a3zoBbie 3akoHBI. YpaBHeHHEe MenpaeneeBa—Kmnaneiipona. AOcomtoTHas Temmeparypa
(mkanma temmneparyp KensBuna). 3akon JlameToHa. M3omporecchl B HOEalbHOM Trase C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacraBieHne U30MPOLECCOB: U30TEPMA,
M30x0pa, n3obapa.

CBa3b MEXKIy [aBJICHUEM M CpPEIHEW KHHETUYECKOW OHHEpPrue MOCTyNaTeIbHOro
TEIUIOBOTO JBYIKEHHUS MOJIEKYN HJAeaTbHOrO0 Ta3a (OCHOBHOE YpaBHEHHE MOJEKYISIPHO-
KHMHETUYECKON TEOPUH UACAIbHOTO ra3a).

CBsi3p  aOCONMIOTHON  TeMmmepaTrypbl TEPMOJMHAMHYECKOM CHCTEMBI CO  CpeaHei
KMHETUYECKOM dHEprueil MOoCTyNnaTeIbHOIO TEMIOBOTO JBUKEHUS €€ YaCTHLL.

TexHuueckne yCTpOHMCTBA M TEXHOJOTMYECKUE TMPOIECChl: TepMOMETp, Oapomerp,
MOJIy4YeHUE HAHOMATEePUaJIOB.

Hemoncmpayuu.



Mopenn nBUKEHNS YaCTUL] BEIECTBA.

Mopnens OpOYHOBCKOTO JIBHYKEHHUSI.

Buneopoinuk ¢ 3anucbio peabHOro OpOyYHOBCKOTO JIBUIKEHUS.

Hudbdy3us xuakocTei.

Mognens onbita llTepHa.

IIpuTsxenue MOJIEKyII.

Moenu KpUCTaNIMYECKUX PELIETOK.

Habmronienue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue mporecca yCTaHOBICHHS TEIUIOBOTO PABHOBECHS IIPH TEIUIOO0OMEHE MEXKIY
ropsiuei U XOJIOJAHOW BOJOM.

W3ydyeHrne W30TEPMUYECKOrO TMporecca (pPeKOMEHIOBAHO HCIONIb30BaHHe HU(POBOH
nabopaTopun).

N3ydenune n30XopHOro npouecca.

N3ydenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHHS! COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.

Tepmonunamuueckass  (TZ)  cucrema. 3ajaHre  BHEMIHUX  YCJIOBUM Ui
TEPMOJMHAMUYECKOM CUCTEMbl. BHemHue u  BHyTpeHHuEe napameTpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CpPEJHHE 3HAYEHUs BEJIMYMH, ONHKCHIBAIOIIUX €€ COCTOSHUE
Ha MUKPOCKOIIUYECKOM YPOBHE.

Hynesoe Hauano tepmoanHamuku. CaMonpou3BOJIbHAS peslakcalys TePMOAMHAMUYECKOM
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mopenbs uaeanbHOrO raza B TEPMOJMHAMHMKE — CHCTEMa YpPaBHEHMI: ypaBHEHHE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsl BHYTPEHHEW SHEPruM. Y CIOBUSA NMPUMEHUMOCTU
TOW MOJENN: HM3Kasg KOHIIEHTpalMsl YacTHIl, BBICOKHME TeMIeparypbl. BelpaxeHue ais
BHYTpPEHHE! SHEPTUU 0IHOATOMHOTO HJI€aIbHOIO rasa.

KBazucrarnueckue 1 HECTATUUECKHUE MPOLECCHI.

DOnemeHTapHas paboTa B TepMOoANHAMUKE. Beruucienue padboTsl o rpaduky mnpoiiecca Ha
pV-auarpamme.

Temonepenauya kak crnoco0 HW3MEHEHHsS BHYTPEHHEH OHHEPruM TepMOJMHAMHUYECKON
cucTeMbl Oe3 coBeplIeHus: padoTel. KOHBEKIMS, TEMI0NPOBOIHOCTD, U3TyYSHHE.

KonuyectBo Temnotel. TemnoéMkocTh Tena. YAelbHass W MOJSpHass TEMI0EMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YaenbHass TemioTa CropaHusi TormmBa. Pacué€r konmyecTBa
TETJIOTHI TIpH Terutonepenaye. [lonstue 00 agnadbaTHOM Tporiecce.

[lepBolii 3ak0OH TepMOIUHAMHUKU. BHyTpeHHsist sHeprus. KomudecTBo TemiaoTel U pabora
KaK Mepbl U3MEHEHUS BHYTPEHHEN YHEPTUU TEPMOIUHAMUYECKON CUCTEMBI.

Bropoil 3akoH TEepMOAMHAMHUKH JUIsI PABHOBECHBIX IIPOIIECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOIMHAMMUYECKON CHCTEMbl MPOXOIUT €AMHCTBEHHas aauabara.
AOcomoTHas Temneparypa.

BTopoii 3aK0H TepMOJMHAMHKHU JJIi HEPABHOBECHBIX IMPOILIECCOB: HEBO3MOXKHO IepeaaTh
TEIJIOTY OT O0oJiee XOJOAHOrO Teja K Oosiee HarperoMy Oe3 kommencanuu (Kmayswmyc).
HeoOpatumMocTh NpupOIHBIX TPOIECCOB.

[Ipunnumne! aeiictBus TernoBbix mammud. KIT/I.

Makcumansnoe 3nadenue KI1/1. {ukn Kapho.



DKOJIOTMYECKUE aCNEKThl MCIIOJIb30BAHUS TEIUIOBBIX JABUrarenei. TemnoBoe 3arps3HeHue
OKPYXKAarOILEH CpeIbl.

TexHu4eckue ycTpoCTBa U TEXHOJOTUYECKUE IMPOILIECCHI: XOJOAMIBHUK, KOHIAUIIMOHED,
IU3ETbHBIA W KapOIOpaTOpHBIM JBUraTenu, mapoBas TypOWHA, MOJYyYEHUE CBEPXHU3KHX
TEMIIepaTyp, YTWIM3ALMS «TEIUIOBBIX» OTXOIOB C UCIOJIB30BAaHWEM TEIUIOBOIO HAcoca,
YTHIU3AUsS OMOOPTraHUIEeCKOTO TOTUTMBA JUISI BRIPAOOTKHU «TETUIOBOM» M 3JIEKTPOIHEPTHUH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH a1nadaTHueCKOM pacIIupPEHUH.

Bo3nyniHoe oruuso.

CpaBHeHUE yJIeIbHBIX TEIJIOEMKOCTEH BEIIECTB.

CriocoObl I3MEHEHHSI BHYTPEHHEH YHEPTHH.

Hccnenoanue aquabaTHOro mpoiiecca.

KoMnbroTepHble MOJENH TEIUIOBBIX JIBUTaTENEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BELIECTBA.

HccnenoBanue aquabaTHOro mpoiiecca.

N3yueHnne B3aMMOCBSI3M PHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJCUCTBUSA U TEMIIEpaTyphl
KUIICHUS )KUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoobl.

[TapooOpa3oBanne u KoHJeHcalus. McmapeHne © KulleHuWe. YJenbHas TeIoTa
napooOpa3zoBaHusl.

Haceimmennsie ¥ HeHacwllieHHbIE mapbl. KadecTBeHHass 3aBUCUMOCTH IIOTHOCTH U
JABJICHUS] HACBIIICHHOTO Mapa OT TEeMIEpaTyphbl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JAaBJIECHUS B )KUKOCTH.

BnaxHocTs Bo3yxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIaXKHOCTb.

TBépnoe Teno. Kpucramnmuyeckue u amopdHbie Tejaa. AHU30TPONHUS CBONCTB KPUCTAILIOB.
[TnaBrnenue u KpucTauU3anus. Y aenbHas TerioTa miaaBienus. Cyomumanus.

Hedopmaruu tBEpAOrO Tenma. Pactskenne u cxartue. Cosur. Monyns FOura. Ilpenen
yOpyrux aedopmanui.

TennoBoe pacmMpeHne KUAKOCTEH M TBEPIBIX Te, 00BEMHOE U JTMHEHHOE paCITUPECHHE.
AHrapMOHHU3M TEIUIOBBIX KOJEOAHWN YaCTHUI[ BEIIEeCTBA KaK MPUYWHA TEIJIOBOTO PACHIMPEHUS
Ten (Ha KaYeCTBEHHOM YpPOBHE).

[Ipeo6pa3zoBanue 3HEPTUH B (Pa30BBIX MEepexoax.

YpaBHEHHE TEIUIOBOTO OajiaHca.

[ToBepxHOCcTHOE HaTskeHHE. KoaduiimeHT mMOBEepXHOCTHOTO HaTshKeHUs. KanmunspHbie
ABJIEHU. [{aBlIeHne 1o UCKPUBIEHHON MTOBEPXHOCTHIO xuakocTH. Dopmyia Jlamaca.

TexHU4YecKne yCTPOWCTBA M TEXHOJOTHYECKHME TIPOIECCH: KHUAKWE KPUCTAJUIHI,
COBPEMEHHBIE MaTepHaIbI.

Hemoncmpayuu.

TemnnoBoe paciupeHue.

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenue. Kunenue npu noOHM>XEHHOM JaBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSIKEHHUS.

OnBbITHl ¢ MBUIBHBIMH TIEHKAMHU.

CwmaunBanue.



KannmispHsele sBIeHU.

Moaenu HEHBIOTOHOBCKOHM JKUJIKOCTH.

Crioco0bl U3MepeHUs BIKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Bunbr nedopmanmii.

Habmonenne mansix nedopmanui.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3ydeHune 3aKkOHOMEPHOCTE HCTIAPEHUS KU AKOCTEH.

W3MmepeHue yAeapHOM TEII0ThI IIaBICHHS JIbA.

M3yyeHue CBOMCTB HACBIIICHHBIX I1apOB.

W3mepenune abCOMIOTHOM BIAXKHOCTH BO3/1yXa M OIICHKA MAcChl MapoB B TIOMEIIICHUH.

N3mepenue ko3¢ puirenTa noBepXHOCTHOIO HATSKEHHUS.

N3mepenune monyns FOnra.

HccnenoBanue 3aBUCUMOCTH JieOpMalii PE3UHOBOTO 00pa3ia OT MPHIOKEHHON K HEMY
CUJIBI.

Pasznea 4. diekTpoauHaMuUKA.

Tema 1. Inexmpuueckoe noe.

OnekTpuzanus Tea U e€ MposBIIEHUsA. DJEKTpUYecKuil 3apaa. [IBa BUaa 3JIEKTPUUECKUX
3apsaaoB. IIpoBOJHMKM, AMPIEKTPUKH U IOJYIPOBOAHMUKH. DJIEMEHTAPHBIA 3JIEKTPUUECKUN
3apsj. 3aKOH COXPaHEHUs 3JIEKTPUUECKOro 3apsja.

B3aumopeiictBue 3apanoB. Toueunslie 3apsabl. 3akoH Kynona.

Onekrpuueckoe nojue. Ero aelicTBue Ha 371€KTpUUECKHE 3apsi/bl.

Hampspk€anocts  anektpudeckoro mois. IlpoOubiit 3apsa. JluHuM  HanpspKEHHOCTH
IEKTpUYECKOT0 noJist. OQHOPOIHOE IINEKTPUUECKOE TOJIE.

[ToTeHIManbHOCTD ANEKTPOCTATUYECKOTO MOJSA. Pa3HOCTh MOTEHLMANIOB U HAIpPSHKCHUE.
[ToreHunanbHast ~ dHeEprust  3apsga B JJEKTPOCTATHUYECKOM  IIOJIE. [Torenunan
aneKTpocTatnyeckoro mnosisd. CBsi3p HANpsDKEHHOCTH MOJS U PAa3HOCTH TOTEHLMATIOB  JUIS
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJJHOPOJHOI0, TaK U HEOJAHOPOJIHOTO).

[TpyHIMI CynepnO3ULIUH dJIEKTPUUECKUX MOJIEH.

[Tone ToueuHoro 3apsina. Ilone paBHOMepHO 3apsbkeHHOW cdepbl. Ilone paBHOMEpPHO
3apsOKEHHOTO 10 00BhEMy Tmmapa. Ilose paBHOMEPHO 3apspHKEHHON OECKOHEUHOM TUIOCKOCTH.
KapTuns! mTMHNUN HAOPSYKEHHOCTH ATUX MOJIEH M SKBUIIOTEHIIMAIBHBIX TIOBEPXHOCTEN.

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM TOJIE. Y CJIOBHE PAaBHOBECHS 3aps/10B.

JIMdIIeKTpUKY B RJIEKTPOCTaTUYECKOM ToJie. J{nanekTpruyeckas IpOHUIIaeMOCTh BEIIECTBA.

KonneHncarop. DJIEKTPOEMKOCTh  KOHJIEHCATOpA. ONEeKTpOEMKOCTh  IIJIOCKOTO
KOHJIEHCATOPA.

[TapamienpHOe  coeguHeHWe  KOHAeHcaTopoB.  IlocnemoBarenbHoe — coenMHEHHE
KOHJIEHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JIBrKeHME 3apsKEHHON 4acTULbl B OAHOPOJHOM JIEKTPUUYECKOM IIOJIE.

TexHuueckue yCTpONCTBA M TEXHOJOTMYECKHE IMPOLECCHI: 3JIEKTPOCKOI, 3JIEKTPOMETD,
JIEKTPOCTaTUYECKAs 3alUTa, 3a3eMJIEHHUE AIIEKTPOIPUOOPOB, KOHEHCATOPHI, TeHepaTop Ban ne
['paada.

Hemoncmpayuu.

YCTpoUCTBO U IPUHLUIL ACHCTBUA 3JIEKTPOMETPA.

DIIEKTPUYECKOE MOJIE 3apAyKEHHBIX IIAPUKOB.



DIIEKTpHUYECKOE TTOJIE€ IBYX 3apsKEHHBIX IIJIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne ['paada).

ITpoBOAHMKY B 3JIEKTPUUECKOM IIOJIE.

DJIeKTpOoCTaTUYECKas 3allMTa.

VYceTpoicTBO U IeCTBUE KOHAEHCATOPA TOCTOSTHHOM 1 MEPEMEHHON EMKOCTH.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTopa OT IUIOIIAAM  IUIACTHH,
paccTosHUSA MEX]y HUMU U AUAJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus AMEKTPUUECKOr0 MOJIs 3apsKEHHOI0 KOHJIEHCATopa.

3apska 1 pa3psiika KOHIEHCATOopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npaKmuxym.

OneHka cul B3auMOJIEHCTBUS 3apsKEHHBIX TEIl.

Habmroienue npeBpalieHus SHEPTruu 3apsKeHHOTr0 KOHJIEHCATOpa B SHEPTUI0 U3ITyUeHUs
CBETOAMO/1A.

W3ydeHne npoTekaHus TOKa B LIETIH, COJIEpKale KOHeHCaTop.

Pacnipenenennie pasHOCTM NOTEHUUANOB (HANpsDKEHHWs]) IPU  IOCIEA0BATEIbHOM
COEIMHEHUH KOHJAEHCATOPOB.

HccnenoBanue pa3psiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. llocmoannwlil 31eKMpuYecKull mox.

Cwuita Toka. [ToCTOSIHHBIN TOK.

VcnoBusi CymECTBOBAaHMSI IOCTOSIHHOTO —AJIEKTPUYECKOTO TOKa. VICTOYHMKM —TOKa.
Hanpsioxenne U u DJIC €.

3axon OMa a1 yyacTKa LemnH.

ONEeKTpUYECKOe  CONMPOTHUBIIEHHWE.  3aBUCUMOCTb  CONPOTHUBIIEHUS  OJHOPOIHOIO
IIPOBOJHMKA OT €ro JUIMHBI U IUIOUIAJHA IIONEPEYHOrO0 CEYEHUS. YEIBHOE CONPOTHUBIICHUE
BELIECTBA.

[TocnenoBarenbHOe, NapajuIeIbHOE, CMEIIAHHOE COEAUHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AIeKTpudeckux 1eneit. [Ipasmma Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—Jlenuna.

MoIIHOCTB NEKTPUYECKOro TOKa. TernoBast MOIIHOCTD, BBIAENsIEMas Ha PE3UCTOPE.

OJIC u BHyYTpeHHEE CONPOTHUBJIICHHE UCTOYHMKA TOKa. 3akoH Owma s TOJHOMN
(3aMKHYTO¥) 3JIEKTpUUYECKON 11er. MOIIHOCTh UCTOYHHKA TOKa. KOpoTKoe 3aMbIKaHue.

Konzaencarop B 11enu NOCTOSIHHOTO TOKA.

TexHnueckne yCTpPONCTBA M TEXHOJOTMYECKHE IPOLIECCHl: aMIIEPMETP, BOJBTMETP,
peocTar, CYETUHUK MIEKTPUIECKON SHEPTUH.

Hemoncmpayuu.

M3mepeHue cuibl TOKa U HaIIPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpPsDKEHUS [UId  PE3UCTOpa, JIaMIIbl
HaKaJMBaHUS U CBETOAMOA.

3aBUCHUMOCTh COMPOTHUBIIEHUS UWIMHIPUYECKUX TMPOBOJHUKOB OT JJIMHBL, IUJIOLIAAU
MIOTIEPEYHOI0 CEUEHUS U MaTepuaa.

HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKa OT COIPOTUBIEHHS IIPU TMOCTOSIHHOM
HaIpsKCHUU.

IIpamoe n3zmepenune DJIC. KopoTkoe 3aMblkaHHE TajJbBaHUYECKOTO AJIEMEHTA M OIIEHKa
BHYTPEHHETO COIIPOTUBIICHHUS.

Crioco0bl coeTMHEHHs ICTOYHUKOB Toka, DJ{C Garapeii.



HccenenoBanue pa3HOCTH MTOTEHIMAIOB MEXKY MOTOCAMHA MCTOYHHMKA TOKA OT CHJIBI TOKA
B LIEIIU.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccenenoBanue CMEMIAHHOTO COEUHEHUS PE3UCTOPOB.

W3mepenne yaenbHOro COnpoTUBIEHUS! IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT HAIIPsDKEHUS JUIs JIaMIIbl HAaKaJIUBaHMSL.

VBenuueHue npezeia u3MepeHust amnepMerpa (BoIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3apucumocty D/1C raibBaHUYECKOTO 3JIEMEHTA OT BPEMEHH ITPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH NOTEHLIMAIOB MEXY MOJIFOCAMU UCTOYHMKA TOKA OT CHJIbI TOKa
B LICTIH.

HccenenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTH UCTOYHHUKA TOKA OT CHJIbI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

OnekTpuueckas HPOBOAMMOCTb pA3JIMYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COINPOTHUBJIEHUS  METALUIOB  OT  TEMIEpaTyphl.
CBepxnpoBOAUMOCTb.

DneKkTpruuecKkuil Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAMMOCTh MOJYIPOBOJHUKOB.
CsaoticTBa p—Nn-nepexoaa. [lonynpoBoHUKOBbBIE TPUOOPHL.

ONEKTPUYECKUH TOK B IJIEKTPOJIMTAX. DIEKTPOJIMTUYECKAS JUCCOLMALUA. DIJIEKTPOJIU3.
3axonbl Dapazes ISt 3JIEKTPOIH3a.

OnekTpuueckuii TOk B razax. CaMOCTOSTENBHBIM M HECAMOCTOSITENIbHBIN pa3psi.
Pa3znuynble TUIIBI cCaMOCTOATENBHOTO paspsaaa. Monnus. [lnazma.

TexHuueckne yCTpOHCTBa W NPAKTHUYECKOE IIPUMEHEHHWE: Ta30pa3psAHble JIaMIIbI,
AIIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (HoToauon,
CBETOJIMOJ, TallbBaHWKA, paUHUPOBAHWE MEAM, BbHIIUIABKA AJIIOMHHMS, OSJIEKTPOHHAs
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

3akoHsbl 2nekTponusa dapazes.

HckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOJYIPOBOJIHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuxym.

Habmronenue snextponunsa.

W3mepenue 3apsia 0JHOBAJIEHTHOTO HOHA.

HccnenoBaHue 3aBUCMMOCTH COITPOTUBIIEHHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JUOJA.

Du3nYecKUl MPAKTUKYM.

CniocoObl u3Mepenust (U3NYECKUX BEIHMYUH C UCIOJIb30BAHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENIbHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3mueckux BenuuuH. OlieHKa TpaHuIl
IIOTPELIHOCTEM.



[IpoBeneHNE KOCBEHHBIX HM3MEPEHUH, WCCICIOBAHUNM 3aBUCUMOCTEH  (HU3UYECKHUX
BEJIMYMH, MPOBEPKA IMPEAJIOKEHHBIX THIOTE3 (BBHIOOp M3 PabOT, OMUCAHHBIX B TEMATHUYECKUX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOPHBIC PA0OTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Uzyuenue kypca ¢usuku yriyonaéHHoro ypoBHsA B 10 kiacce oCylIeCTBISIETCS ¢ YYETOM
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTHKH, OWOJIOTHUH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemnole nOHAMUA, CEA3AHHbBIE C UYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (hakT, runore3a, (Qu3uueckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, MO/ICIIb, U3MEPEHHE, MOTPEIIHOCTH U3MEPEHUM, U3MEPUTEIIbHbBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peunieHue cucTeMbl ypaBHeHuid. JluneliHas ¢yHkums, mnapadona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuueckue GyHKIUU: CHHYC, KOCUHYC, TAHTEHC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO. BEKTOphl M HMX MPOEKIMU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX  OpPraHM3MOB, TEIUIOBOE  3arpsi3HEHHE  OKPYXalolled  Cpelbl,  YTHIM3alusd
OMOOPraHMYECKOTO TOIUIMBA JJISl BBIPAOOTKH «TEIJIOBOM» M 3JIEKTPOIHEPTHH, MMOBEPXHOCTHOE
HATsDKEHUE Y KaWUISIPHBIC SBJICHUS B IPUPOJIE, SJIEKTPUUECKUE SIBJICHHS B )KHBOU MPUPOJIE.

Xumua: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, MoJIyYeHne HAHOMATEepUaJoB, TEIIOBbIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEN U
ra3oB, OKUJIKHE KPHUCTAJJIbI, DJJICKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JIUCCOITMAITNS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOTIHSI.

T'eozpaghus: BnaxxHOCTh BO3IyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHue IBUKEHHUM C UCMIOIB30BAHUEM MEXaHU3MOB, YUET CYyXOro U
JKUJIKOTO TPEHUST B TEXHHUKE, CTaTUYECKHE KOHCTPYKIIMU (KPOHIITEHH, pemeérdyaTsie
KOHCTPYKIIMH ), UCTIOIB30BaHUE 3aKOHOB COXPAHEHUs MEXaHUKU B TEXHUKE (THPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CrOpaHus, MmapoBas TypOWHA, OBITOBOH XOJIOAMIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUHU TOJYYEHHS COBPEMEHHBIX MaTepuajgoB, B TOM YHCIE
HAaHOMATEepHaloB, M  HAHOTEXHOJOTMH,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30paA3PSITHBIC JTAMIIBI, TTOJYITPOBOIHUKOBBIE MPUOOPHI, TaThbBAHHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoamHaMuka.

Tema 4. Mazhnummnoe none.

B3auMozeiicTBuEe NOCTOSHHBIX MAarHUTOB M IMPOBOJHHMKOB C TOKOM. MAarHuTHOE MOJe€.
Bekrop maruuTHONM MHAYKUMU. [IpUHIMI Cylieprio3uny MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHON
WUHAYKIHH.

MarautHoe 1oje IPOBOJHHUKA C TOKOM (IPSIMOTO MPOBOJHHUKA, KAaTYIIKHM M KPYrOBOT'O
BuTKa). OmbIT Dpcrena.

Cuna Amnepa, e€ HalpaBJIEHUE U MOJYJIb.

Cuna Jlopenna, e€ HampaBieHHE M MOIYJb. J[BU)KEHHE 3apsyKEHHOW YacTUIbl B
OJIHOPOJTHOM MarHuTHOM moje. PaGora cumsr JlopeHiia.

MaruuTtHOe nosne B Beniectse. GeppoOMarHeTHKy, napa- U JMaMarHeTUKH.



TexHHUYECKHME yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: NPUMEHEHUE ITOCTOSHHBIX
MarHuToB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOABHUraTeslb SAKoOu, YCKOpUTEIU
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nMHHMH MHAYKUMM MardHuTHOIO IIOJA IIOJIOCOBOTO M MOAKOBOOOPA3HOIo
IIOCTOSIHHBIX MarHuTOB.

KapTuHa nuHUN MarHUTHOM MHIYKIMM TMOJS JJIMHHOTO IPSAMOro IPOBOJHUKA U
3aMKHYTOT'0 KOJIBLIEBOTO IIPOBOJIHUKA, KATYILIKH C TOKOM.

B3anmopneicTBue IByX MPOBOAHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BUKEHUS IydKa 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeCTBUSA 3IEKTPOU3MEPUTENLHOIO IPUOOPAa MAarHUTOIEKTPUUECKONH CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBaHre MarHUTHOTO NOJISL TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (eppOMarHeTHKOB.

HccnenoBanue JeNCTBUSA IOCTOSIHHOIO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuibl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHYKIIUM HA OCHOBE N3MEPEHUS CUIIbI AMIIEpa.

Tema 5. dnexkmpomaznumnan UHOYKYUA.

SBnenue snexTpoMarHuTHOM MHAyKIMH. [loTOK BekTopa MarHuTHOM MHAYKuMH. DJIC
UHAYKIMU. 3aKOH 3JeKTpOMarHUTHOM uHAykKuun Papanes. BuxpeBoe ayieKTpuyecKkoe IoJIe.
Toku dyko.

O/1C nHAYKIMK B IPOBOAHMKE, IBUKYIEMCS B OJHOPOJIHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTE. Karylmka WHAYKTMBHOCTM B LENM IOCTOSHHOIO TOKa. fIBieHHe
camonHaykiuu. JIC caMOMHAYKIIHH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCcTpOHWCTBa U TEXHOJIOTMYECKHME TIPOLECCHl: HWHAYKIIMOHHAS TIedb,
COJIEHOM/I, 3aIIMTAa OT 3JIEKTPU3ALMHU TEN TP JIBUKEHUN B MATHUTHOM I10JIE€ 3€MIIH.

Hemoncmpayuu.

Habmroienue siBieHus 31eKTpOMarHuTHOM WHIYKIIUH.

Uccnenoanue 3aBucumoctd IC HHIAYKIMM OT CKOPOCTH HW3MEHEHHS MAarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B A IIOMUHACBOU (METHOI) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

Hccnenoanue 3aBucumoctu J/]C caMOMHAYKIIMU OT CKOPOCTH M3MEHEHMS CHJIbI TOKA B
LEMH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKkmuKym.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

Omnpenenenne MHAYKIMA BUXPEBOTO MarHUTHOT'O TOJIS.

HccnenoBaHue sBIE€HUS CAMOUHTYKIUH.

COopka MoAEH MEKTPOMarHuTHOIO TeHepaTopa.



Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cuctema. CBOOOIHBIE KOJICOAHMSI.

['apmonnueckue  konebanus. KunHemaTmueckoe U JAMHAMHUYECKOE  OIMMCAHUE.
DHepreTuyeckoe OmucaHue (3aKOH COXpAaHEHHUS  MEXaHWYECKOW  »Hepruu). BriBojg
JUHAMHYECKOTO ONHCAHWS TApMOHMYECKHX KOJNICOAHWH W3 WX OJHEPreTUYeCKOro u
KMHEMAaTUYECKOTO OTHCAHHUS.

Ammmatyna u ¢aza xonebanuii. CBs3b aMIUIMTYAbI KOJICOAHWNW HMCXOMAHOW BEIIMYWHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora xonebanuii. Ilepro Manbix cBOOOIHBIX KOJIEOAHUN MAaTEeMaTHYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KoJIeOaHU TPYKMHHOTO MasiTHUKA.

[TonsTie o 3aryxarommx KkojebaHusax. BeiHyxneHHble KkojeOanusa. Pe3onanc.
Pe3zonancHas kpuBas. BiusHue 3aryxanus Ha BUJ PE30HAHCHON KPUBOM. ABTOKONICOAHMS.

TexHu4yeckne yCTpONCTBA W TEXHOJIOTMUYECKHE IIPOIECChl: METPOHOM, Yachl, Kaueiw,
MYy3bIKaJIbHBIE HHCTPYMEHTBI, ceiicmorpad.

Hemoncmpayuu.

3anuch KojaebaTenbHOr0 ABUKCHHUS.

HabGmronenre He3aBUCMMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHU rpy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyXxamuxX KOJIeOaHUH W 3aBUCUMOCTH TIEPHOa CBOOOTHBIX KOJICOaHUI
OT COMPOTHBIICHUS.

HccnenoBanue konebOaHWl Tpy3a HA MAaCCUBHOW TMpPYXKHHE C IeENbi0 (OPMUPOBAHUS
npeJcTaBlIeHU 00 naeaabHON MOJENN NPYKUHHOTO MasiTHUKA.

3aK0oH COXpaHEHUs YHEPTUHU TIPU KOJIEOAHUSIX TPy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIEHHBIX KOJICOaHHIHA.

Habmtoienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

N3mepenue nepuojia cBOOOAHBIX KOJEOaHUN HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHUS TENa B X0JI€ KoJIeOaHUii Ha YIIPYroM TMOJIBEce.

N3yueHue ABUKEHUS HUTIHOTO MAasTHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

WccnenoBanue yObIBaHUS aMILTATY/IBI 3aTYXAIOITUX KOJICOaHMIA.

HccnenoBaHue BRIHYKIECHHBIX KOJICOAHHIA.

Tema 2. dnexkmpomaznumnuole Koredanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJICOAHUST B HUJ€ATHHOM
konebarenbHOM KoHType. Dopmyna Tomcona. CBsi3p aMIUIMTYABI 3apsga KOHACHcaTopa C
aMIUTUTYION CHIIBI TOKA B KOJIEOATEIILHOM KOHTYPE.

3aKOH COXpaHEeHHsI SHEPTUU B HI€aTbHOM KOJeOaTeIbHOM KOHTYPE.

3aTtyxaromuye DJIeKTPOMarHuUTHbIE KojeOaHus. BBIHYXICHHBIE DJIEKTPOMArHUTHBIE
KoJIeOaHwusl.

[lepemenHbIii TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIMUTYAHOE M JEUCTBYIOIIEE
3HAUEHUE CUJIBI TOKA ¥ HAMPSDKEHUS TIPU PA3TUIHON (opMe 3aBUCHMOCTH TIEPEMEHHOTO TOKA OT
BpPEMEHH.

CunyconaanbHbI IEPEMEHHBIN TOK. Pe3ucTop, KOHJAEHCATOP M KaTyIIKa UHAYKTUBHOCTH
B LIENU CUHYCOUJAIBHOIO MEPEMEHHOIO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsKeHU M.

Wneanbublii Tpanchopmarop. [IponsBoacTBo, nepenada u morpeOiIeHUe >IEKTPUIECKON
SHEPTUHU.



OKOJIOTMYECKUE PUCKU NPU IPOU3BOACTBE 3JIEKTpodHEepruu. KynbTypa HCHOab30BaHUS
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HHU.

TexHuueckne YCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: AJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIEKTpoIiepeaay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOaHUH OT HHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcuorpamMMbl 3J1IEKTPOMAarHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXarIKX JIEKTPOMATHUTHBIX KOJICOAHUIA.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, karymika HHIYKTUBHOCTU U KOHJEHCATOP B LIEMIH IEPEMEHHOI0 TOKA.

Pe3onanc npu mociaeaoBaTebHOM COEAMHEHUM PE3UCTOPA, KATYIIKHM WHAYKTUBHOCTH M
KOHJIEHCATOPA.

YCTpORCTBO M IPHHIIMIL ACHCTBHS TpaHCHOopMaTOpa.

Mopeinb TUHUY AIIEKTPOIEpEAAUN.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

Wzyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIeI0BaTEIbHO COSAMHEHHbBIE KOHIEHCATOD,
KaTYUIKy U pEe3UCTOp.

HaGnroeHue 31eKTpOMarHuTHOTO Pe30HaHca.

Hccnenoanue padoThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOT'0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAazHUMHbBLE 60IHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHus. [lomepednsle M IpoAobHBIE
BosIHBL. [lepuon, ckopocTs pacnpocTpaHeHHs M AjauHa BOJIHBL. CBOMCTBA MEXAHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3Iy4EHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3ammuas
OpHUEHTAIs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTpPaXK€HHE, MPEIOMJIEHHE, MOJISpU3aLns,
uHTEephepeHIMs U AUDpaKIIHsL.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIIMIIBEI paIOCBA3U U TeNEBUICHUS. Paqnonokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl.

TexHuuecknue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
pamap, paauoNpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbpTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacrpoCTpaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJH.

KoneG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHUH.

Habmionenne oTpaxeHus U MPeIOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunn 1 [uppakiind MEXaHUYECKUX BOJIH.

AKyCTHYECKUI PE30HAHC.



CBolicTBa yJIbTpa3ByKa M €ro MpUMEHEHHE.

HaOnronenue cBsi3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOM M YacTOTOM
KOJICOaHUH.

HccnenoBanue  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTPa)KE€HUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepGepeHIns.

Oo6HapyxeHne HHPPAKPACHOTO U YIBTPAPUOIECTOBOTO U3TYICHHIA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsamosinHENHOE pacIpOCTpaHEHHUE CBETa B OJAHOpOAHOM cpene. Jlyu cera. ToueuHslit
HMCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUl B ILIOCKOM
3epkaie. Cheprudeckne 3epkaia.

[Ipenomnenune cBera. 3aKOHBI MpEIOMJICHHUS CBeTa. AOCOJIOTHBIM  IOKa3aresb
npesnoMieHuss. OTHOCUTENbHBIA MOKa3aTenb MpeaomiieHHus. [locTOSHCTBO 4acTOThl CBeTa M
COOTHOUIEHUE JIJIMH BOJIH MPU NEPEXOJE MOHOXPOMATHYECKOTO CBETa YEpe3 I'paHMILy paszelia
JIBYX ONTUYECKUX CPEI.

Xon iyueit B mpu3me. ucnepeust ceera. CliokHBIN coctaB Oemnoro ceera. L[Ber.

[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yro MOJIHOr0 BHYTPEHHETO OTPAKEHHUS.

Cobupatonue ¥ paccewBaronie JHH3bL. ToHKas nuH3a. DOKYyCHOE paccTOSHUE U
ONTHUYECKAasl CUJIa TOHKOHM JMH3bl. 3aBUCHUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM cdeprueckoit
JIMH3BI OT €€ TeOMETPUU U OTHOCUTENILHOTO MOKAa3aTess IPeIoMIICHUS.

dopmyiia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xox ny4a, IpOUIEANIETo JIMH3Y MOl IPOU3BOJIBHBIM YIJIOM K €€ INIaBHOM ONTHYECKON OCH.
[TocTpoenue n300pakeHU TOYKK U OTpPe3Ka MPSIMOU B COOMPAIOIIMX U PACCEUBAIOIIUX JTMH3AaX
U UX CHUCTEMaXx.

OnTuueckue npubdopsl. Pazpemaroras ciocoOHocTh. ['11a3 Kak onTuveckas cucrema.

[Ipenenbl IpUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonmnoBas onrtuka. WHrepdepenuuss cBera. KorepeHTHbIE HUCTOYHUKHU. Y CIOBUS
HaOMIOZICHUST MaKCHMYMOB W MHHHUMYMOB B HMHTEP(PEPEHIIMOHHONW KapTHHE OT JABYX
KOT€PEHTHBIX HCTOYHUKOB. [IprMepsI kitaccuuecknx HHTEp(EPEHITMOHHBIX CXEM.

Hudpakmus cBera. [JudpakiuuonHas pemérka. YcioBue HAOMIOACHHUS TIJIAaBHBIX
MaKCUMYMOB TIPHY MaJIeHUA MOHOXPOMATHYECKOTO CBETA Ha TUPPAKITUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHu4yeckue yCTpOMCTBA W TEXHOJOTUYECKHE TMPOIECChl: OYKH, JyIa, MNEepPUCKOII,
dboToanmapar, MHUKPOCKOI, TMPOESKIIMOHHBIN ammapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccnenoBanue npenomMiIeHs CBETa.

Habmroienue noaHoro BHyTpeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccenenoBanue xoa CBETOBBIX MTYYKOB Yepe3 INIOCKONAPAILIEIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB N300payKEHHUI B JIMH3AX.

Mopenu MUKpOCKOTa, TEIECKOIIA.

Hab6nronenue natepdepeHIinm cBeTa.



HaOnroneHue 1BETOB TOHKUX IUIEHOK.

HaGmonenue nudpakiuu cBera.

N3yuenne qupakinOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucrnepcuu cBera.

Habmronenue nomisipu3aiim cBeTa.

[TpuMeHeHne NOISPOUIOB IS U3YUSHHSI MEXaHUYECKUX HAMPSKCHHMN.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

W3mepenue nokasaTesis NpeoMIICHHs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHSI OT BELIECTBA (HAa MPUMEPE KHUIKUX
JIUH3).

N3mepenue poKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenue n300paXkeHUs B CUCTEME U3 IIJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenne n300paxeHUs: B CHCTEME U3 JBYX JIMH3.

KoHcTpynpoBanue TeneCKOMMYECKIX CHCTEM.

HaGnronenue nudpakunu, MHTEpHEpeHIUT U NOJSPU3aLUN CBETA.

W3yueHue noasipu3aluy cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne naTEpGEpEHIINN Ja3€PHOTO U3TYICHUS Ha IBYX LIEIISX.

Hab6mronenue nucniepcumu.

HaGnronenue u uccnenoBanue AM(PpPaKkMOHHOTO CIIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yeHune crieKTpa U3IIy4eHHs CBETOMOA MTPH OMOIIH TU()PAKIIMOHHOHN PEIIETKY.

Pa3nes 6. OcHOBBI cielUAJIbLHOM T€OPUU OTHOCUTEIbHOCTH.

['paHuIIbIl MPUMEHUMOCTH KJIaCCMUECKOM MexaHukd. IlocTymarel cnenuaabHON Teopuu
OTHOCHUTEJIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM — uHTepBan. IIpeoOpazoBanus  JlopeHnua.  Ycioue
npUuIMHHOCTH. OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeIUIeHHe BPEMEHH M COKpaIleHUe
JUINHBI.

DOHeprusi U UMITYJIbC PEIATUBUCTCKON YacTHUIIBI.

CBsI3b MacCHI C SHEPTHEN U UMITYJIECOM PEISITUBACTCKON YaCTHIIBI. DHEPTHUS TIOKOSI.

TexHUYECKHE YCTPOWCTBA M TEXHOJOTHMUYECKHE IPOIECCHl: CITyTHUKOBBIC MPUEMHUKH,
YCKOPHUTENH 3apsHDKEHHBIX YacTHUII.

VY4eHn4eckuil HKCIIepUMEHT, TJa0opaTOpHbIe pabOThI, MPAKTUKYM.

Omnpenenenre UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUL (1Mo gororpadusMm TpeKoB
3apsDKEHHBIX YacTHUI] B MArHUTHOM TI0JIE).

Pa3nen 7. KBantoBas pusuka.

Tema 1. Kopnyckynapnuo-601no80il Oyaiusm.

PaBHOBecHOE TemIoOBOE W3JIy4YeHHE (W3IIy4eHHE aOCONIOTHO YEPHOrO Teja). 3aKOoH
cmenienust Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

®otoadp¢exrt. Onbitel A. I'. CroneroBa. 3akoHbl hoTorddexTa. YpaBHeHHe DUHIITEHHA
st potordexra. «KpacHas rpanuiay dpotodrddekra.

JlaBneHue cBera (B 4YaCTHOCTH, MJABJICHHE CBETa Ha aOCOJIOTHO MOITIOUIAIONIYI0 U
abcooTHO OoTpaskarollyio mosepxHocth). OnbiTh I1. H. JleGenena.



BosHoBbIe cBoiicTBa yactull. Bonubl ne bpoitns. Jlnuna BonHbl ne bpoisis u pa3mepsl
00JlaCTH  JIOKaNW3alMK  JABWXKYLIEHCs 4acTullbl.  KopmycKylsipHO-BOJTHOBOM — Ayalu3M.
Judpakius 37eKTPOHOB Ha KPUCTAIIIAX.

Crnenuduka uzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéunocTe [ efizendepra.

TexHUyeckue yCcTpOWCTBA M TEXHOJOTUYECKUE MPOLECCHI: CIIEKTPOMETP, (POTOIIEMEHT,
dboTogaTunK, TyHHEIBHBIA MUKPOCKOII, COTHEUHAst OaTtapesi, CBETOAHOI.

Hemoncmpayuu.

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUS! TIOIYTIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Conneuynas 6arapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue horope3ucropa.

N3mepenue noctossHHOM [Inanka Ha ocHOBe rccnenoBanus hotodddekra.

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

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICJIOBAHUIO CTpOeHUs aToMa. [imaneraprast moaens atoma Pesepdopra.

[Toctrymarer Bopa. M3nydenne u moriomeHne (OTOHOB IMPH TEPEXOje aromMa ¢ OIHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEprUU aTOMa BOJOPOa.

CrioHTaHHOE W BBIHYXKJIEHHOE U3JTydeHue cBera. Jlazep.

TexHu4yeckne yCTpPOWCTBA M TEXHOJOTHYECKHUE TMPOIECCHI: CHEKTPAIbHBIM aHaIMU3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTE.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpoKCTBO M AEMCTBUE CUETUNKA HOHU3UPYIOIIUX YaCTHII.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

Hab6nronenue nuHENYaToro crekrpa.

HccnenoBanue cnekTpa pa3pekKeHHOro aTOMApHOI'O BOJOPOJa U U3MEPEHHE MOCTOSHHON
Pun6epra.

Tema 3. Quzuka amomHO20 A0PA U INEMEHMAPHBIX YACHUY,

Hyxnonnas monens sigpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe ducio sjpa.
N3oTomnsl.

PaguoaktuBHOCTE. Anb(a-pacnaj. DJIEKTPOHHBIA U MO3UTPOHHBINA OeTa-pacnaa. ['amma-
U3ITy4yeHue.

3aKOH paguOaKTUBHOrO pacmnana. PanmoakThBHBIE W30TONBI B mpupone. CBoilcTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHbBIN
¢don mznydenus. Jlozumerpus.

DHeprus CBSI31 HYKJIOHOB B sizipe. SnepHsbie cuibl. [ledekT macchl sapa.

SAnepupie peaknuu. Jlenenne wu cuHTe3 sAnep. SnepHbie  peakTopbl.  [IpoGiemsl
YOPABJISIEMOTO  TEPMOSIIEPHOIO CHUHTE3a. OKOJOTUYECKHE aCHEKThl PpPa3BUTUA  SAEPHOU
SHEPIeTUKHU.

Mertoabl perucTpauuu U UCCIEI0BAaHUS JIEMEHTAPHBIX YaCTHL.



DyHIaMeHTAIbHBIE B3aUMOJCHCTBUA. baprnoHbl, Me30HBI M JeNTOHBI. [IpeacraBienue o
CranpaptHoil mosienu. KBapk-ritooHHas MOJEIb a[pOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHAs SHEPIUsL.

EnunctBo duznyeckoil KapTUHBI MUpA.

TexHu4eckue yCcTpOHWCTBa M TEXHOJIOTMYECKUE MPOLECCHI: JO3UMETpP, Kamepa Buibcona,
SJIEPHBIA  PEaKTOp, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIB30BAHUEM JI03UMETPA.

W3ydenue norionieHus 0eTa-4acTul] aTFOMHHUCM.

Pa3nen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH.

Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukinagHoe ©W  MHUPOBO33PEHUECKOE 3HAUCHHUE
actpoHoMud. [IpUMEHUMOCTh 3aKOHOB (HU3UKKA JUII OOBSCHEHUS TPHUPOJBI KOCMHYCCKHX
00BEKTOB.

Metoabl acTpOHOMHUYECKMX HcclieqoBaHUNA. COBpEMEHHbBIE OINTUYECKHE TEJIECKOIIbI,
paznoTeNeCKOMbl, BHEaTMOC(hepHasi acTpOHOMHUSL.

Bun 3Bé31H0r0 HeOa. Co3Be3us, spKue 3BE3/IbI, INIAHETHI, UX BUIUMOE JBUKECHUE.

ConneuHas cucrema.

Connue. Conneunas akTuBHOCTh. McTtounuk snepruu ConHia v 3BE31.

3BE3/1bI, HX OCHOBHBIE XapakTEPUCTUKH. JluarpamMmma «CHEKTpaJIbHBIA Kjacc —
CBETUMOCTBY. 3BE3/bI TJIABHOU TMOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JIJIst
3BE3[] TIJIaBHOW  MOCJIENOBaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3a. CoBpeMeHHbIE
MPEACTABICHUS O IPOUCXOKACHUH U 3BOTOIMK COJIHLIA U 3BE3/T. DTaIlbl )KU3HU 3BE3I.

Mneunsiii [1yTs — Hamia ["anaktuka. [Tonoxxenne n neuxenne Connua B ['anaktuke. Turbl
rajakTuk. Pagnoranaktuku u kBazapbl. UEpHBIE ABIPHI B sIpax rajakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
Bonwmoro B3peiBa. PennkroBoe u3nyueHue.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npobieMbl acCTpOHOMUH.

Yuenuueckue naonooenus.

HaGmronenuss 3B&3mHOTO Heba  HEBOOPYXKEHHBIM  TJAa30M C  HCIIOJIB30BAaHHEM
KOMIBIOTEPHBIX TMPWJIOKEHUNW MJIsi  ONpeAeNieHUs] TOJOXKEHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be311s1 CeBEPHOTO MOMTYIIapHsl U SIPKUE 3BE3IBI.

Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAHHOCTEH U 3BE3/THBIX CKOTICHUM.

Du3nYecKHl MPAKTUKYM.

CriocoOb1 u3MepeHus GU3NUECKUX BEJIHMYUH C HCIOIh30BAaHUEM aHAJIOTOBBIX U IH(PPOBBIX
W3MEPUTEIBHBIX TMPUOOPOB M  KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  TIOTPEITHOCTH  HW3MepeHud  (usumyeckux BenuuuH. OIleHka TpaHUIl
IIOTPELIHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEPEHMH, HCCIEIOBAaHUN 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpPKa MPEATIOKEHHBIX TMIOTE3 (BBIOOp M3 pabOT, OMHUCAHHBIX B TEMaTHYECKHX
pasnenax «Y4eHUYECKUH IKCIIEPUMEHT, JJa0OpaTOpHbIE pa0OThI, TPAKTUKYM»).

O0o0maroniee NOBTOpPeHHUeE.

OO0o0OmieHne W CUCTeMaTu3alusl  COACepX aHWsl  pas3neinoB kKypca «MexaHHKay,
«MonekynspHas ¢u3MKa U TEPMOAMHAMHKA», «IDJIeKTpoauHamukay, «KoneOaHus U BOIHBD),



«OCHOBBI CHeIUaNbHON TEOpUU OTHOCUTENbHOCTHY», «KBanTOBass (Qusuka», «IIeMEHTHI
ACTPOHOMHH U acTPODUZUKIY.

Ponp ¢u3mku u acTpoOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
STUYECKON cdepax [eATeNbHOCTH YelOBeKa, poidb MU MecTOo (U3UKHM U acTPOHOMHUHU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, 3HAYCHHE OMNHCATEIbHOW, CHCTEMaTU3UPYIOLIEH,
OOBSICHUTENIBHOM U MMPOTHOCTHYECKON (DYHKIMIA (pr3nuecKor TeOpHH, poib PU3NIECKON TeOpUn
B ()OPMUPOBAHUU TMPEACTABICHUN O GU3NYECKON KapTHHE MHPA, MECTO (U3UYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 11 Kiacce OCyIIECTBISIETCS C YIETOM
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTHKH, OWOJIOTHH, XHMHUH,
reorpauu ¥ TEXHOIOTHH.

Mesicnpeomemusie nOHAMUA, C6A3AHHbBIE C UYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, HAy4YHbIA (akT, rumore3a, (Qu3uUeckas BeIWYWHA, 3aKOH, TEOPHs, HAOIIOJCHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHKE, MOJICIh, H3MEPEHHE, TTOTPEITHOCTH U3MEPEHUHN, H3MEPUTETHHBIC
npuoOopsI, U(poBast 1ad0paToOpHs.

Mamemamuka: peuieHre cucTeMbl ypaBHeHHI. Tpuronomerpuueckue (yHKIHUU: CHHYC,
KOCUHYC, TaHTCHC, KOTAHTE€HC, OCHOBHOC TPHTOHOMETPHYECKOE TOXKICCTBO. BEKTOpHI M WX
MPOSKIIMA HAa OCU KOOPIHMHAT, CIOKEHUE BEKTOPOB. [IpoM3BOMHBEIC 3JIEMEHTAPHBIX (DYHKIIUU.
[Tpu3naku mo100Us TPEYrOIbHUKOB, OIPEEICHNE TUIOMIAIU TUIOCKUX GUryp U o0bEMa Te.

buonozua: snektpuueckue SBICHHUS B KUBOM MpUpoJe, KoieOaTeNbHbIE IBIKEHUS B
JKUBOW  TIpUpOJAE,  JKOJOTHYSCKUE  PUCKA  TPU  TPOU3BOJACTBE  AJICKTPOIHEPIHH,
DJIGKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOMIEH Cpelbl, YJIbTPa3BYKOBas JIHArHOCTHKA B
MEAUIIMHE, ONITUYECKUE SIBJICHUS B )KUBOU MPUPOJE.

Xumusa: CTpOCHHE aTOMOB M MOJIEKYJ, KpPUCTAIIIMYEcKass CTPYKTypa TBEPABIX Tel,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUTMUECKOHN PEIIETKY, CIIEKTPAIBHBIN aHAIN3.

T'eocpagpusa: marHUTHBIC TIOJIFOCA 3€MJTH, 3aJI€KH MAarHUTHBIX Py, (PoTochEMKA 3eMHOM
MOBEPXHOCTH, cericMorpad.

Texnonozus: npuMeHeHHE MOCTOSHHBIX MarHUTOB, AJIEKTPOMArHUTOB, AIEKTPOABUTATENb
SxoOm, reHepaTop TEPEeMEHHOTO TOKa, WHAYKIIMOHHAS TIeYb, JIMHHUH O3JIEKTpoIepenad,
AJIEKTPOJIBUTATEh, panap, paadonpuEMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBU-meus,
yIbTPa3ByKOBasi IMATHOCTUKA B TEXHUKE, MPOEKIMOHHBIA amnmapar, BOJOKOHHAS OMNTHKA,
conHe4Has Oarapesi, CIyTHUKOBbIE MPUEMHUKH, S/IEPHAsI JHEPTETUKA U HKOJIOTHUECKUE aCTIEKThI
€€ pa3BUTHSL.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI
JIn4HOCTHBIE pe3y/bTaThl OCBOCHMs yuyeOHOro mpeamera «DU3uKay J0JKHBI OTpaXaThb

TOTOBHOCTh M CIIOCOOHOCTb OOYYalOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlil, IO3UTHUBHBIX BHYTPEHHUX
yOeXIeHUHM, COOTBETCTBYIOIMX TPATULMOHHBIM ILIEHHOCTSAM POCCHHCKOrO  OOIIEeCTBa,
paclIupeHUe KU3HEHHOTO OIBITA U OIBITA ACATEIBHOCTH B IIPOLIECCE PEATU3AaLUNA OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHMSA:

e CcOpMHUPOBAHHOCTh TPAKIAHCKOW MO3ULIMK OOYy4YaroIIEerocs Kak aKTHUBHOTO H
OTBETCTBEHHOTI'O YJIEHa POCCUKCKOI0 OOLIECTBA;

® [IPUHATHE TPAJAULMOHHBIX OOIIEYETOBEUECKUX I'YMAHUCTUYECKUX U JIEMOKPATUYECKUX
IICHHOCTEI;

® TOTOBHOCTH BECTH COBMECTHYIO JESITEIHHOCTh B MHTEpECaX TPaKIAHCKOTO OOIIECTBA,
y4acTBOBaTh B CaMOYIPABJIEHUU B 00pa30BaTeIbHON OpraHu3aluu;

® yMEHHME B3aUMOJCICTBOBATH C COLMAJIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKLIMSAMU U Ha3HAUECHUEM;

® TOTOBHOCTb K TYMAaHUTAPHOMN U BOJOHTEPCKON NEATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHNSA:

e c(pOpMHPOBAHHOCTH POCCUNCKOMN IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTU3MA;

® [ICHHOCTHOE OTHOILIEHUE K IOCYAapCTBEHHBIM CHUMBOJIaM, JIOCTH)KEHHUSM POCCHUCKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBECHNUS;

e CrocOOHOCTh OLIEHWBAaTh CHUTYallUI0 W TPUHUMAaTb OCO3HAHHBIE  PEIICHMUS,
OPUEHTHUPYAICh HAa MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM 4HCIE B
JIESITETbHOCTH YYEHOTO;

® 0CO3HaHME JUYHOIO BKJIA/a B IOCTPOCHUE YCTOHUYHUBOTO Oy IyIIEro.

3CTETHYECKOr0 BOCIIUTAHMS:

® DOCTETMYECKOE OTHOUIEHHE K MHpPY, BKIIOYas 53CTETUKY HAyYHOIO TBOPYECTBA,

npucyiero Gpusnvyeckon Hayke.
TPYAOBOI'0 BOCIIMTAHMSA:

e UHTEpeC K pa3luyHbIM cdepaMm NpoPecCHOHANbHON AESTeNbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (DU3MKON M TEXHUKOM, YMEHUE COBEPIIATh OCO3HAHHBIN BBIOOP OymyIeit
npodeccuu 1 pearTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

® TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHMIO M CaMOOOPA30BaHUIO B OOJIACTH (U3UKU
Ha MPOTSHKEHNUU BCEH JKU3HM.

IKOJOTHYECKOr0 BOCIIMTAHUA:

e Cc(hOPMHUPOBAHHOCTb HKOJIOTHYECKON KYNIbTYphl, OCO3HAHHME TJI00AIBHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIeM;

¢ IUIAHMPOBAHME U OCYILIECTBICHUE NCHCTBUN B OKPYKAIOLICH Cpelle Ha OCHOBE 3HAHUS
1eyeld yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBA;



paciipCHUC OIbITa ACATCILHOCTU 3KO0JIOTHYeCKOM HAIpaBJICHHOCTHU Ha OCHOBC
HUMCIOIIUXCA 3HAHWH 110 (bHSI/IKe.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAYYHOW JAEATeNbHOCTH, TOTOBHOCTh B IIPOIECCE H3YUYCHUS
(GU3UKKM  OCYILECTBJIATH  MPOEKTHYIO M HMCCIEIOBATENbCKYIO  JESATEIBHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI
ITo3naBaTebHBIE YHHBepPCcAJIbHbIE YUeOHbIe 1elCTBUS
ba3oBrble JJornyeckue 1eHCTBHUSA:

CaMOCTOSITENIEHO (DOPMYITUPOBATh U AKTyaIH3UPOBATH MPOOJIEMY, pacCMaTpHUBATh €&
BCECTOPOHHE;

ONPENENATh eI AEITEIBHOCTH, 3a1aBaTh [1ApaMETPbl U KPUTEPUU UX TOCTUKECHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHST B PACCMATPUBACMBIX (U3UYECKHUX
SABJICHUSIX;

pa3pabarbiBaTh IUIaH pEHICHUS NpoOJeMbl C y4ETOM aHaiuM3a HMEIOIIUXCS
MaTepHAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JCSATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB LIEIISM,
OLICHUBATh PUCKH ITOCIIEICTBUM EATEIBHOCTH;

KOOPJMHUPOBATh M BBIIIOJHATE PabOTy B YCIOBHUSIX pEalTbHOIO, BUPTYaJIbHOIO U
KOMOWHUPOBaHHOTO B3aUMOJECHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PEILIEHUH )KU3HEHHBIX TPOOIIEM.

Ba3oBbIe nccienoBarenLCKHe AeliCTBUA.

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMY MOHATHIMHI U METOAaMH (DU3HYECKON
HaYKU;

BJIQJICTh HABBIKAMH Y4YEOHO-UCCIICOBATEIILCKOM W IMPOCKTHOH JEATCIILHOCTH B
obnmact (pU3MKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIHHOMY IOUCKY
METOJIOB peHmIeHUS 3a7ad  (PU3NICCKOTO COACpKAHHS, NPUMEHEHUIO Pa3IMYHBIX
METOJIOB ITO3HAHHS,

BJIQJICTh BUJIAMHU JICATEIHHOCTH IO TOJIYYCHHUIO HOBOTO 3HAHWSI, €r0 WHTCPIIPETAIIHH,
peoOpa30BaHUI0 U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX CUTYAIUSX, B TOM YUCIIE TTPH
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBSI3W WM aKTyaJIM3UPOBATh 3aJady, BBIJIBHTATh
rUnotre’y € pelleHus, HaxOIUTh apryMEeHThl [UIsl JO0Ka3aTelbCTBA CBOUX
YTBEPXKACHUIA, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7auyd pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSX;
CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 33/]a4 B 00pa30BATEIBHON NESTEILHOCTH, B
TOM YHCJIC TP U3YUCHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh IPUOOPETEHHBIH OIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTHUECKYIO 00IACTh KU3HEACITEILHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC UJICH, IIPEJIaraTh OPUTHHAIBHBIC TTOIXObI H PEIICHHUS;



CTaBUTHb HpO6JICMI>I " 3a71a4u, JOIMYyCKAIHNEC aAJIbTCPHATUBHBIC PCIICHUS.

PatGora ¢ undopmanmeii:

BJAQJICTh HABBIKAMHU MONy4YeHHs HHpoOpManuu (HU3HYECKOTO COJCPIKAHHUS W3
HUCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITCIIBHO OCYIIECTBJIATh IIOMCK, aHAJIHU3,
CHUCTEMATH3allMI0 W HWHTEPIPETAUUI0 HHPOPMALUU paA3IUYHBIX BHUIOB U  (HOpM
MPEICTaBICHHUS,

OIICHUBATH JOCTOBEPHOCTH HH(OpMAIIHH;

HCIIOJIb30BaTh CPEJCTBA WH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHUH B
peH_IeHI/II/I KOTHUTHUBHBIX, KOMMYHI/IKaTI/IBHbIX 148 OpFaHI/I3aI_II/IOHHBIX 3a1a4 C
coOiroficHHeM TpeOOBaHWUH  APrOHOMHUKHM, TCEXHHUKH O€30IaCHOCTH, TMTHUCHBI,
pecypcocOepeKeHus, TPABOBBIX M OJTUYECKUX HOPM, HOPM HH(DOPMAIMOHHOU
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJCpKAHUS B PA3IUYHBIX (dopMmarax Cc y4ETOM
Ha3HAuYeHUS MHPOPMALMU U IEIEBOW ayAWTOPUH, BBHIOMpAs ONTUMAIbHYIO (Gopmy
HpeIlCTaBJ'IeHI/IH nu BI/ISY&JII/IS&III/II/I.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ATEIbHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMH U CMATYATh KOH(DIUKTHI;
pa3BEPHYTO M JIOTMYHO M3J1araThb CBOIO TOUKY 3PEHUS C MCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOM U MHAMBUAYAJIbHON pabOTHI;
BBIOMpPATh TEMAaTUKY M METOJbl COBMECTHBIX JEHCTBHH C y4E€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4ieHa KOJUIEKTHBA,

IPUHUMATH 1I€JTM COBMECTHOM JESTENIbHOCTH, OPraHW30BbIBATh UM KOOPIUHUPOBATH
JNEeHCTBUS TO €€ JOCTH)KEHMIO: COCTAaBJATh IUIAH JACWCTBUN, PACIPEAENsATh POJIU C
y4€TOM MHEHUH YYaCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOM palboThI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIAJa M KaKJOTO YyYyaCTHHUKAa KOMAaHIbl B 0OLIUI
pe3yibTarT Mo pa3paboTaHHBIM KPUTEPUIM;

npeJiaraTb HOBbIE MTPOEKTHI, OLEHUBATh UJEU C TMO3UIMH HOBU3HBI, OPUTMHAIIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETUYECKOE MOBEACHHE B PA3IUYHBIX CUTYyalMsX,
IPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusauus:

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JNEATEIHLHOCTh B 00J1aCTH (DU3UKH H
ACTPOHOMHH, BBISIBJISTH ITPOOJIEMBI, CTaBUTh U ()OPMYJITUPOBATH COOCTBEHHBIC 33]1a9H,
CaMOCTOSITEJIbHO COCTABJISITH TUIAaH PEIICHUs] paCYETHBIX M KAYECTBEHHBIX 3aj1ay, IUIaH
BBITIOJTHCHUS MTPAKTHYCCKOW PabOTHI ¢ YUETOM HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHNI;

JTaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;

pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €T0, OpaTh Ha ceOsi OTBETCTBEHHOCTH 32
peleHue;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;



CHOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO S3PYIUIMA B 00IacTh (U3MKH,
IIOCTOSTHHO ITOBBIIIATh CBOM 00pa30BaTeNbHBINA U KyJIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIL, 3MOLIUOHAJILHBIA HHTEJLJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallWsIM, BHOCUTb KOPPEKTHUBBI B JAEATEIBHOCTD, OLICHUBATH
COOTBETCTBHUE PE3YJIBTATOB LCIIIM;

BJIAJCTh HABbIKAMU II03HABATEIbHOM pPE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh NMPUEMBI pe(IEKCUU JUIsl OLIEHKH CUTYallMM, BBIOOpa BEPHOI'O PEIIECHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHIKECHUIO;
IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJITaTOB NEATEIbHOCTH;
IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYI'UX IIPU aHAIU3€ PE3YJIBTATOB JEATEIBHOCTH;
NPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B nmponecce AOCTHKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IIPOrpaMMBbI I1O (I)I/ISI/IKG JJIsL
YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$I y 06y11a10m1/1xc;1 COBCPUICHCTBYCTCS 3MOI.[PIOH8.J'IBHBII>1
HHTCIICKT, npez[nonarafomnﬁ C(i)OpMI/IpOBaHHOCTBI

CaMOCO3HAHUS, BKJIIOYAIOUIETO CHOCOOHOCTH IOHUMATh CBOE HMOIMOHAIBHOE
COCTOSIHWE, BUJCTH HAINpPaBICHHUsS PAa3BUTHA COOCTBEHHOW SMOIMOHAIBHOU cdephl,
OBITH YBEpEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHUs,  BKJIIOYAIONIETO  CAMOKOHTPOJIb,  yYMEHHE  TNPUHUMATh
OTBETCTBEHHOCTh 32 CBOE  IIOBEJCHHE, CHOCOOHOCTh  aJaNTHPOBAThCA K
HMOIMOHAIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTb, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBAIMH, BKIIOYAIOMICH CTPEMJICHHE K JOCTIDKEHHIO IENIM U YCIIeXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIeHCTBOBATh, UCXOMS U3 CBOMX BO3MOXKHOCTEH;
OMITATUH, BKIFOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAILHOE COCTOSIHUE APYTHX,
YUUTBIBATh €r0 MpPHU OCYIIECTBIEHUH OOIIEHHs, CHOCOOHOCTh K COYYBCTBUIO U
COIIEPEKMBAHHUIO;

COLMAIBbHBIX HABBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAUBaTh OTHOLIEHHS C
JIPYTUMH JIOBMH, 32800THTHCS, TIPOSIBIISATE HHTEPEC U Pa3peIaTh KOH(DIUKTHI.

IMPEJIMETHBIE PE3YJIBTATDBI
K konmy oOyuenust B 10 knacce nipeIMeTHbIE pe3yabTaThl Ha YIIyOJIEHHOM YpOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

NOHUMAaTh pPOJIb (U3UKH B HKOHOMHMYECKOH, TEXHOJIOTHYECKOH, 3KOJIOTMYECKOH,
COLIMAJILHOW M ATHYECKOM cdepax NesATEIbHOCTH YeJOBEKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOM HAay4YHOH KapTHUHE MUDpa, 3HAYECHUE ONUCATENbHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTENIBHOW M MPOTHOCTUYECKON (yHKIMHA (u3ndeckoit
TEOPUH — MEXAHHMKH, MOJEKYJISPHOU (PU3MKH M TEPMOJMHAMMKH, POib (prusnyeckont
TEOpHH B (POPMUPOBAHUHU NIPEACTABICHUN O (U3NUECKON KapTHHE MUPA;

pa3nuyarth yCJIOBUS NPUMEHHUMOCTH Mojeneld (U3NYECKHX Tel M IPOLECCOB
(s1B7IEHUI): MHEpIIMAIbHAS CHCTEMa OTCUéTa, a0COIOTHO TBEPOE TEII0, MaTepUaTbHas
TOYKa, PABHOYCKOPEHHOE JBWXXEHHE, CBOOOJHOE majeHue, aOCOIIOTHO yIpyras
nedopmanusi, abCOMIOTHO YNPYroe u abCONIIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJIEIH



rasza, XUIAKOCTH M TBEPAOTO (KPUCTALIMYECKOTO) Telia, UACAIbHBIA Ta3, TOUCYHBIN
3aps, OHOPOAHOE IEKTPUUYECKOE I10JIE;

paznuyaTh ycloBUs (TpaHMIBI, OOJACTH) NPUMEHHUMOCTH (PU3MYECKHX 3aKOHOB,
MOHUMATh BCEOOIMI Xapakrep (yHAAMEHTAIbHBIX 3aKOHOB W OrPaHUYCHHOCTHh
HCITOJIb30BAaHUS YaCTHBIX 3aKOHOB;

AHATM3UPOBATh M OOBSCHATH MEXAHMYECKHUE TIPOIECChl U SIBJICHHS, HCIOIB3YS
OCHOBHBIC TIOJIO)KCHHMsSI M 3aKOHBl MEXaHUKH (OTHOCHTEIBHOCTh MEXaHWYECKOIO
JBIDKCHUSI, (OPMYJIBI KMHEMATUKH PAaBHOYCKOPEHHOTO IABMIKEHHs, MpeoOpa3oOBaHMs
lanunes mwiIg  CKOPOCTM M NEpPEMENIEHHUs, 3aKOHbl HbplOTOHA, NpUHLMI
OTHOCUTENBbHOCTH ['anumies, 3aKOH BCEMUPHOIO TATOTEHHUS, 3aKOHbI COXPaHECHUS
UMIyIbCA M MEXaHWYECKOM OSHEpPruu, CBS3b pabOThl CHUJIBI C HU3MEHEHUEM
MEXaHMYECKOM DSHEpPruu, YCJIOBHsS paBHOBECUS TBEPIOro Tena), IMPH ITOM
WCIIOJb30BaTh ~ MATEMATHYECKOE  BBIPAKEHUE  3aKOHOB,  YKa3blBaTh  YCIOBHS
MIPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: MpeoOpazoBanuii ["anuses, BTOpOro u TpEThEro
3aK0HOB HbIOTOHA, 3aKOHOB COXpPAaHEHHUsI UMITYJIbCA U MEXAHUYECKON SHEPIuH, 3aKOHA
BCEMUPHOT'O TATOTCHHUS;

AQHAIU3UPOBATh U OOBSACHATH TEIIOBBIE MPOLECCHl M SBIICHUS, HCIOIb3Ys] OCHOBHBIE
nonoxkeHuss MKT u 3akoHBI MONEKYISIpHOM (QU3MKM W TEPMOJAMHAMUKH (CBA3b
JIaBJICHUS HUJICATBHOTO ra3a co CPeAHEN KUHETUYECKON SHEPrUel TEMIOBOIO JIBUKEHHUS
M KOHIEHTpPAalUHUEW €ro MOJEKYJ, CBSI3b TEMIIEpaTypbl BEUIECTBA CO CpPEIHEUN
KUHETUYECKOM DHEpPruey TEIUIOBOIO JBMIKEHHMS €ro 4YacTHll, CBsSI3b JaBJICHUS
UJCANbHOIO Ta3a C KOHIIEHTpAlUMeW MOJIEKYJ W €ro TEMIIEpAaTypoHd, YpaBHEHHUE
MenneneeBa—Knanelipona, nepBbld 3aKOH TEPMOJMHAMMKH, 3aKOH COXPaHEHUS
SHEPTUM B TEIUIOBBIX TpOIleccax), MPU HSTOM HCIOJIB30BaTh MaTEMaTUYECKOe
BBIPQKEHHUE 3aKOHOB, YKa3blBaThb YCIIOBHS INPUMEHMMOCTH ypaBHEHHs MeHzeneeBa—
Knaneiipona;

AHAIM3UPOBATh M OOBSACHATH DIIEKTPUYECKHE SBIICHUS, KCIONb3yS OCHOBHBIE
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIUHAMUKH (3aKOH COXPAHEHUsI DIIEKTPUIECKOTO 3apsijia,
3akoH  KynoHa, TNOTEHUHAIBHOCTH  DJIEKTPOCTATUYECKOTO  TOJIS,  MPHUHIUIT
CYNEPNO3UIUU BIEKTPUUECKUX TOJIEH, TPU 3TOM YKa3bIBasi YCJIOBUS MPUMEHUMOCTH
3akoHa KynoHa, a Take NpPaKTUYECKH BaKHbIE COOTHOIICHMS: 3aKoHbl Oma st
ydacTKa LENU U I 3aMKHYTOM JIEKTPUYECKON 1enu, 3akoH [[xoyna—JIenua, mpasuiia
Kupxroda, 3akonsr apajes ais 371eKTpon3a);

OMHKCHIBATh (PU3MUECKUE MPOILIECCHl U SBJICHHUSI, UCIIONb3ysS BEIUYUHBL: TEpEMEICHNE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC T€JIa U CUCTEMBbI TEJ, CHJIAa, MOMEHT CHUJIbI, 1aBJICHUE,
MOTEHIIMAIbHAs JHEPrusi, KWHETHYeCKas HHEpPrusi, MeXaHWudecKas HSHeprus, padora
CUJIbI, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIA TSKECTH, CUJla YIPYrOCTH, CuUia
TPEHMsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUA Tea ¢ 3eMIE BOMM3H €€ MOBEPXHOCTH,
SHEPrHsl YHpyrol jaegopManuy TMPYKHUHBI, KOJIHMYECTBO TEIJIOTHI, aOCOIIOTHAS
TeMIiepaTypa Teja, padoTa B TEPMOJAMHAMHUKE, BHYTPEHHSsSI DHEPTUs HACATBHOTO
OJIHOATOMHOTO Ta3a, paboTa WIEANBHOTO ra3a, OTHOCHTENbHAs BIIAXKHOCTh BO3IyXa,
KITJI wmneanbHOro TEIMJIOBOTO JIBUTaTessl; JJIEKTPUUECKOE T0Jie, HANpsHKEHHOCTD
3JIEKTPUYECKOT0 TOJISl, HANPSKEHHOCTh MOJISI TOUYEYHOIO 3aps/ia WIM 3apsSyKEHHOTO
mapa B BaKyyMe M B JUAJIEKTPHUKE, MOTEHIMA 3JIEKTPOCTATUYECKOrO MOJIs, Pa3HOCTh
MOTEHLMAJIOB, AJIEKTPOABIKYIAs CHJa, CUJIAa TOKA, HaIlpsHKEHUE, MOILIHOCTH TOKa,
ANEKTPUYECKass €MKOCTh IUIOCKOTO KOHJIEHCATOpPAa, CONPOTUBIICHUE ydacTKa LENU C



NOCJEOBATENbHBIM M HAapajjIeIbHbIM  COEJIMHEHHEM  PE3UCTOPOB,  DHEPrus
AIIEKTPUYECKOrO MOJIs KOHACHCATOPA;

OOBSICHATE OCOOEHHOCTH IpPOTEKaHWsl (PU3MYECKUX SBIECHUI: MeXaHHYecKoe
JIBUKEHHE, TEIUIOBOE JBI)KEHHME YacTUI[ BEILECTBA, TEIUIOBOE pPaBHOBECHE,
OpOyHOBCKOE JABMXKEHME, TU(PPY3Us, HCHIapeHHe, KUIIEHUEe U KOHJCHCAlus, TUIaBIeHUe
U KpHUCTANIM3al¥sl, HANpPABICHHOCTh  TEIUIONEpeNaud, JJeKTpuU3auus  Tell,
HKBUIIOTEHIIMAJILHOCTH [TOBEPXHOCTHU 3apsKEHHOT'O IIPOBOIHUKA,

IPOBOJUTH MCCIIEOBAHHE 3aBUCUMOCTH OJHOM (DM3MYECKOH BEIMUYUHBI OT IPYrou c
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHMM, IpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
($UKCUpPOBaTh pPe3yabTaThl MOJYYCHHOM 3aBUCHUMOCTH (PU3UYECKUX BEIWYMH B BUJC
rpaduKoB C Y4€TOM aOCONIOTHBIX MOTPELIHOCTEH H3MEpEeHuil, JieaaTh BbIBOABI IO
pe3yibTaTaM UCCIIE0BaHuUS;

IPOBOJIUTH KOCBEHHBbIE H3MEpEeHUs (PU3MUYECKUX BEIMYMH, NPU 3TOM BBIOMPAThH
ONTUMAJIbHBIA METOJ] M3MEpPEHMsl, OLICHUBAaThb AaOCOJIOTHBIE M OTHOCUTEIbHBIE
HOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;

OPOBOJIUTH  ONBITBI IO TPOBEPKE NPEJIOKEHHOM TUIIOTE3bl:  IUIAHUPOBATH
IKCIEPUMEHT,  COOMpaTh  HSKCIEPUMEHTAJIbHYIO  YCTAaHOBKY,  aHAJIU3UPOBATh
HOJIy4EeHHBIE PE3YJbTaThl U JIeJIaTh BBIBOJ O CTaTyCe MPEUI0KEHHON TUIIOTE3bI;
coOnrofarh npaBuia 0e30macHOro TpyJa HpU MPOBEIECHUU HUCCIEIOBAHUNA B paMKax
y4eOHOr0 3KCIEPUMEHTa, NPAKTUKyMa U Y4eOHO-MCCIIE0BATEIbCKOW U INPOEKTHON
JeSITEIbHOCTH C HUCHOJb30BAHUEM H3MEPUTEIbHBIX YCTPOHCTB M J1aOOPaTOPHOTO
000pyI0BaHNS;

pewmiatb pacy€THbIE 3aJaud C SBHO 33JaHHOM M HESIBHO 3aJaHHOM (uznueckon
MOJIeJIbIO: HAa OCHOBAaHMM aHalIW3a YCJIOBHs OOOCHOBBIBATH BBIOOp (pu3MUECKON
MOJIeJIM, OTBedarlleld TpeOoBaHUSAM 3aJaud, HPUMEHATbh (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTM M TOCTYJNaThl (U3UYECKUX TEOpUH TMpHU  HCIOIb30BaHUU
MaTEMAaTUYECKUX METOJOB PpEUICHMs 3ajad, MPOBOAUTH pacd€Tbl Ha OCHOBAaHUU
UMEIOUINXCA JaHHBIX, AaHAJIM3UpPOBATh pE3yNbTaThl U KOPPEKTUPOBATH METObI
pelIeHus ¢ y4ETOM MOJyUYEHHBIX PE3yIbTaTOB;

pelaTh Ka4eCTBEHHbIE 3aJ]aul, TpeOyIolIie NTPUMEHEHUs 3HaHUM U3 pa3HbIX pa3JieoB
Kypca (M3MKH, a TakKe HHTErpallMd 3HAHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAy4yHOr'0 IIMKJa: BBICTpauBaTh JIOTMUECKYIO LIETNOYKY pacCyKIEHUH C OMOpod Ha
U3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3UUYECKHE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS Ul OOBSICHEHUS OCHOBHBIX MPUHIIUIIOB pabOThHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
NPUBOANUTH MPUMEPHI BKJIA/1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIEr0 MHpa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHH;

AQHAIM3UPOBATh U  OLIEHUBATh TMOCIEJACTBUS OBITOBO U  MPOM3BOACTBEHHOMN
NESTEIbHOCTH 4YENIOBEKA, CBS3aHHOW C (PU3MUYECKUMM IPOLECCAMH, C TO3ULMH
IKOJIOTMUYECKOMN 0€30MacHOCTH, IIpeICTaBICHUN 0 palnoHaIbHOM
IIPUPOJIONOIL30BAaHUH, a TAKXKE Pa3yMHOM MCIOJIb30BAaHUU JIOCTHKEHUN HAYKU H
TEXHOJIOTUH I JalbHEUIEro pa3BUTHSI YEIOBEUECKOr0 O0IIECTBA;

NPUMEHSATH pa3InyHble CIIOCOOBI PabOTHI ¢ HH(pOpMaIel PU3MIECKOTO COJIEpIKaAHUS C
UCIOJIb30BAaHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTMH, TMpU  3TOM



UCTIONIB30BaTh  COBPEMEHHbIE  HMH(MOPMAIIMOHHBIE  TEXHOJIOTUM  JUIA  TIOWCKa,
nepepadOTKM W TPeAbsABICHUA Y4YeOHOW M HAy4HO-TIOMYJIIpHOHW HH(OpMAIH,
CTPYKTYpUPOBAHHUS W HMHTEPHpPETAUU HHGPOPMAIUHU, MOIYYCHHOW W3 Pa3IHYHBIX
UCTOYHUKOB, KPUTUYCCKH aHATM3UPOBATH MOJIy4aeMy0 HH()OPMAIMIO U OIICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIONIMXCS 3HAHWW, TaK M Ha OCHOBE aHaln3a
UCTOYHUKA HHPOPMALUH;

NPOSIBJIATE OPraHW3allMOHHBIE ¥  TI03HABaTEIIbHBIE YMEHHUS CaMOCTOSTEIBLHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOLIECCE BBHIMOIHEHUS IPOEKTHBIX W Y4eOHO-
UCCIIEIOBATEIIBCKUX Pa0OT;

paboTaTh B TpyIIe C WCHOJIHEHHWEM pPa3IMYHBIX COLHUAIBHBIX POJIeH, IIIaHHPOBATH
paboTy TpYIIbL, palMOHAIBLHO PACHPEACATh JEATSIILHOCTh B HECTAHJIapPTHBIX
CUTYyaIIHsX, aJCKBAaTHO OIICHUBATh BKJIAJI KAXKOTO M3 YYACTHUKOB T'PYIIIBI B PEHICHUE
paccMarpuBaeMoi poOJIEMBI;

OPOSIBJIATE  MOTHBAIMIO K  Oyaymed npodecCHOHANbHOW  JICATEIBHOCTH  I10
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K xonny oOyuenust B 11 knacce npeIMETHbIE pe3yJabTaThl Ha YIIIyOJIEHHOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

HOHUMAaTh pOJb (UMK B SKOHOMHYECKOHM, TEXHOJOIMYECKOW, COLHUAIBbHOW U
ITHUYECKON cdepax IesTeTbHOCTH YellOBeKa, Pojb U MECTO (PM3UKU B COBPEMEHHOMH
Hay4YHOW KapTHUHE MUPA, POJIb ACTPOHOMHUH B MPAKTUUYECKOM EATEIbHOCTH YEJIOBEKa U
JAIbHEWIIEM  HAyYHO-TEXHHMYECKOM  pa3BUTUM,  3HAUYE€HUE  ONHUCATEJIbHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTENBHOW M MPOrHOCTHYECKON (yHKIMHA (u3ndeckoil
TEOPUU — DIIEKTPOJAMHAMUKH, CHELUAIBHON TEOpPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢uzuku, ponb pU3NUECKON Teopuu B (GOPMUPOBAHUU NMPEACTABIECHUN O (HPU3HUECKON
KapTUHE MHUpa, MeCTO (PU3MYEeCKOM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABIECHUN O IPUPOJIE;

pa3nuyarh YCIOBUS MPUMEHMMOCTH Mojeied (QU3MYecKuX Tela M IPOLECCOB
(ABNIEHMI): OJHOPOJHOE AJIEKTPHUUECKOE W  OJHOPOJHOE MAarHUTHOE MO,
rapMOHUYECKHE KoJIeOaHUs, MaTeMaTHUeCKUIl MAasTHUK, HICAIbHBIH Py KUHHBIA
MasiTHUK, TapMOHUYECKHE BOJIHBI, UCANbHBIN KoeOaTeNbHbII KOHTYp, TOHKas JIMH3A,
MOJIeJIel aToMa, aTOMHOTI'O s/Ipa ¥ KBAHTOBOW MOJIEIIN CBETA;

paznuyaTh ycloBUsA (TpaHMIlBl, OOJACTH) NPUMEHHUMOCTH (PU3UUYECKHX 3aKOHOB,
MOHMMATh BceoOUIMil XapakTep (QyHAAMEHTAJIbHBIX 3aKOHOB U OrPaHUYEHHOCTh
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH SJEKTPOMArHUTHBIE IMPOLIECCHl U SIBICHUS, UCIOJIb3Ys
OCHOBHBIE TIOJIOXEHUS M 3aKOHBl DJJIEKTPOJVMHAMMKM U CIELHMAIBHOW TEOpUn
OTHOCHUTENIbHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTO 3apsia, cuia AmIiepa, cuia
Jlopenua, 3aKOH 3JIEKTPOMArHUTHOW WHAYKUIMUH, mpaBuio Jlenma, cBszp DJIC
CAaMOMHJIYKIMU B 3JEMEHTE 3JIEKTPUUYECKOM LIENU CO CKOPOCTBIO M3MEHEHUS CHJIbI
TOKA, MOCTYJIaThl CIIELUAIBbHON TEOPUH OTHOCUTEIBHOCTH DWHILTENHA);
aHAJTU3UPOBATh M OOBSICHATH KBAHTOBBIC MPOLIECCHl U SBJICHUS, UCTIOIb3YS IOJI0KEHUS
KBaHTOBOH (u3uku (ypaBHeHHe DiHIITeHHA a1 (HoTOd(deKTa, MepBbld U BTOPOI
MoCTyJaThl bopa, mpuHIMI COOTHOIICHHs HeonpeaenéHHocTei I'eizendepra, 3aKOHBI
COXPaHEHHs 3apsA0BOrO M MacCOBOTO YMCEN M YHEPIUU B ANEPHBIX PEaKLHUAX, 3aKOH
paZioaKTUBHOIO pacnaja);



OTHCHIBATh (PU3UUECKHE MPOIIECCHI U SIBICHUS, UCIIONIb3Ys BEIMYMHBI: HAMPSHKEHHOCTH
3JIEKTPUYECKOTO  TOJIA, HOTEHUMal  3JIEKTPOCTATHYECKOrO0  IOJs,  PAa3HOCTh
MOTEHIIMAJIOB, AJIEKTPOJBIKYIIAs CHJIA, WHAYKIWS MArHUTHOTO MOJsi, MarHUTHBIN
MOTOK, cwia Amnepa, HHIYKTUBHOCTb, 3JIEKTPOIBMXKYIAs CHJIA CAMOUHIYKILIHH,
SHEPIvsi MarHUTHOTO IOJISI IPOBOJIHUKA C TOKOM, PEISITUBUCTCKUI MMITYJIbC, TIOJIHAS
SHEPrusl, SHEPrus MOKOs CBOOOIHOM YaCTUIIBI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apsi]l pa, SHEPTUSI CBS3H SAPA;

OOBSACHATH OCOOCHHOCTH TPOTEKaHUS (UINYECKUX SIBJICHUN: DIIEKTPOMArHUTHAs
WHAYKIHS, CAMOUHIYKIIUS, PE30HAHC, UHTep(EPEHIIHS BOTH, TUPPAKITUS, TUCTICPCHS,
MOJIHOE BHYTPEHHEE oTpaxenwue, hoTtodnekrpuueckuid rd ekt (hororddekr), anbda-
u Oera-pacmazpl  sijaep, ramma-u3inydeHue saep, (UINYECKUe  MPUHIUIIBI
CHEKTPAJIbHOTO aHau3a U paboThI J1a3epa;

ONpeNEeNATh HalpaBJICHUE MHAYKIIMM MArHUTHOTO IOJS IPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cuibl Jlopenua;

CTpOUTh M300pakeHHe, CO3/1aBaeMOe IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
pacCUUTBIBATh €T0 XapaKTEPUCTHUKH;

MIPUMEHATH OCHOBOIIOJIATAIOLIME ACTPOHOMHYECKHUE IMOHATUA, TEOPUH U 3aKOHBI IS
aHaM3a W OOBSICHEHUS (PU3NICCKUX TIPOIECCOB, IMPOHMCXOMANMX B 3BE3MAX, B
3BE3IHBIX CHCTEMaxX, B MEXraJaKTUUYeCKOW Cpeje; JBWKCHHS HEOCCHBIX Tel,
SBOJIFOLIMY 3BE3 1 BeceneHHOM;

MPOBOJIUTh HCCIEAOBAHUE 3aBHCHUMOCTEH (PU3NYECKUX BEIWYUH C HCIOJb30BAaHUEM
MPSIMBIX U3MEPEHUIA, TIPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUPOBAThH Pe3yIbTaThl
MOJTyYEHHOW 3aBUCHUMOCTH (U3WYECKUX BEIMYMH B BHUAE TpadUKOB C Y4ETOM
aOCOJIIOTHBIX ~ TMOTPEIIHOCTEH M3MEpeHWM, JelaTh BBIBOJABI IO pe3yjbTaTaM
WCCJICIOBAHMS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIUYWH, MPU ITOM BBIOMpATH
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OILEHUBATh aOCOJIIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEUTHOCTH MPSAMBIX 1 KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTH  OMBITHI IO TPOBEPKE TMPEIJIOKEHHOW TUIOTE3bl: IUIAHUPOBATH
DKCIIEPUMEHT,  CcOOMpaTh  OKCIEPUMEHTAIbHYI0  yCTaHOBKY, aHAJIU3UPOBATh
MOJTYYCHHBIEC PE3YIIbTAThI U JIENATh BBIBOJI O CTATYyCE MPEJIOKCHHOU TUTIOTE3HI;
OMUCHIBATh METO/IbI OJIYYEHHS] HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

coOmrofarh mpaBuia 0e30macHOro TpyJda NMpU MPOBEIESHUU HUCCICIOBAHHMA B paMKax
y4eOHOr0 SKCIIEPUMEHTA, MPAKTUKyMa U Yy4eOHO-HCCIEIOBATENbCKOW W TPOEKTHOM
JIEATETLHOCTH C HCIOJIb30BAHHEM HW3MEPUTEIBHBIX YCTPOMCTB W J1aOOpaTOPHOTO
000pyI0BaHNS;

pemath pacdy€THBIC 3a/adyd C SIBHO 3aJaHHOM W HESBHO 3aJlaHHON (PU3MUECKOU
MOJIeTIbIO: HAa OCHOBAaHUM aHalIM3a YCIOBHS BHIOMpaTh (PU3MUECKHE MOJEINH,
OTBEUaIoIMe TPEOOBAHUSAM 3a/1a4H, IPUMEHATH (OPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYJIaThl (PU3WYECKUX TEOpUH MPH HCIOJIb30BAaHUM MaTeMaTHYECKHUX METO/I0B
pemieHuss 3ajad, IPOBOAWTH pPAcUy€Tbl Ha OCHOBAaHMM HUMEIOIINUXCS JIaHHBIX,
AQHAJIM3UPOBATh PE3YJAbTATbl M KOPPEKTUPOBATh METOJbl PEIICHHS C Y4E€TOM
MOJIYYEHHBIX PE3YJIbTATOB;

pelaTh KauecTBEHHBIE 3a7au, TpeOyromre NpUMEeHEHUs 3HAaHUM U3 pa3HbIX Pa3/IesioB
Kypca (DM3WKH, a TakKe WHTETpAllMd 3HAHUW U3 JPYTUX TPEIMETOB ECTECTBEHHO-



HAay4YHOI'O IMKJIA: BBICTPAUBATH JIOTMYECKYIO ILIEMOYKY PACCYXICHHM C ONOpOM Ha
U3y4CHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3UUYECKHE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS JUIsl OOBSCHEHUSI OCHOBHBIX IPUHILIUIIOB PabOThI
U3MEPUTENBHBIX PUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MPOIIECCOB;
NPUBOAUTH MPUMEPHI BKJIA/1a POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE TIPOLECCOB OKPYXKAIOIIETO0 MHUpPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHIL;

QHAIN3UPOBAaTh U  OLEHUBATh IIOCJIEJACTBUS OBITOBOM U  NPOU3BOACTBEHHOMN
NEeSTEIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (U3MYECKUMHU IMpolLleccaMH, C TMO3ULUN
3KOJIOTUYECKON 0e30MacHOCTH, IIPEICTABICHUM 0 panroHaIbHOM
IPUPOJIONOIb30BAaHUM, @ TAaKXKE Pa3yMHOM HCIOJIb30BAaHUU JIOCTH)KEHUW HAyKH U
TEXHOJIOTHH JIJIsl JAIbHEHUIIIET0 pa3BUTHS YEIOBEUECKOT0 O0IIECTBA;

IPUMEHSTH Pa3IMYHbIe CIIOCOOBI PadOThI ¢ HHpOpMannel GU3NIECKOTO COACPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM
UCIIONIb30BAaTh  COBPEMEHHBIE  HMH(OPMALIMOHHBIE  TEXHOJOTMH  JUISl  TOHMCKA,
nepepadoOTKi W TPEAbSBICHHUA Y4YeOHOW M HAy4HO-TIOMYJISIpHOW HH(OpMAIH,
CTPYKTYpPUPOBAaHUS W MHTEpOpeTauuud HHQOpMalMM, NOJYyYEHHOW U3 Ppa3InYHBIX
HMCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOJIydaeMyro HH(OpMALIMIO U OLICHUBATh €&
JIOCTOBEPHOCTh KakK Ha OCHOBE MMEIOLIMXCS 3HAHUM, TaK M HAa OCHOBE aHallM3a
MCTOYHUKA UH(OpMaLUY;

IPOSBIATE OPraHW3ALMOHHBIE M IIO3HABATEIIBHBIE YMEHHUS CaMOCTOSITEIBHOTO
NpUOOPETEHUS] HOBBIX 3HAHWUW B MPOIECCE BBHINOJHEHHUS IMPOEKTHBIX U Yy4EOHO-
HCCJIEIOBATEIbCKUX padoT;

paboTaTh B TpYIIE C HUCIOJHEHUEM Pa3JIMYHBIX COLMUAIBHBIX POJEH, MIaHUPOBATh
paboTy TIpynmbl, palUoOHaIbHO pACHPEAENsaTh JeATENIbHOCTh B HECTaHAAPTHBIX
CUTyallUsIX, aJlcKBaTHO OLICHWBATh BKJIAJ Ka)KIOTO M3 YYACTHUKOB I'PYIIIbI B PELICHUE
paccMaTpuBaeMoi poOIeMsl;

OpOSIBIATE  MOTHBAaIMI0O K  Oyaymed npodeccCHOHaJbHOW — AESITEIbHOCTH IO
CHEUHATbHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.
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11 KJIACC

Ne i/

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

Paznea 1. JIEKTPOJAUHAMUKA

KoanyecTBo 4acoB

JaexkTpoHHble (uudpoBbie) 00pazoBaTebHbIE
pecypcsbl

11 MarsurtHoe 1ojie 14 bubmuoreka I1{OK https://m.edso0o.ru/39859¢f1
13
1.2 DneKTpoMarHuTHasi MHAYKLHS bu6nuoteka LIOK https://m.edsoo.ru/39859ef1
Htoro no pazneny 27
Pa3znen 2. KOJIEBAHUWS 1 BOJIHBI
2.1 MexaHndeckue KojieOaHus 10 bubnuoreka ITOK https://m.edsoo.ru/39859ef1
2.2 DneKTpOMarHuTHbIE KoJieOaHus 15 bubnnoreka [HOK https://m.edsoo.ru/39859ef1
M
2.3 CRAMIHCCRNC 1 SCKIPOMATIITTHAIC 10 bubnuoreka ITOK https://m.edsoo.ru/39859ef1
BOJIHBI
25
24 Onrtuka bubnuoreka ITOK https://m.edsoo.ru/39859ef1
Hroro 1o pasneny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 OcuoBel CTO > bubnuoteka [{OK https://m.edsoo.ru/39859ef1
Wroro no pazueny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckysipHO-BOTHOBOM JTyaJu3m 15 bubmuoteka [{OK https://m.edsoo.ru/39859¢f1
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4.2 dusuka aToma 5 bu6nuoteka LIOK https://m.edsoo.ru/39859ef1

dusuka aTOMHOTO gapa 1 3JIEMCHTApPHBIX

4.3 5 Bbu6nuoteka LIOK https://m.edsoo.ru/39859ef1
JaCTHI]
Wroro no pazueny 25
Paznen 5. JIEMEHTBI ACTPOHOMMUU U ACTPOPU3NKHU
5.1 DNeMEeHTHl aCTPOHOMUU U acTPOPU3UKU 12 bubnmnoreka [{OK https://m.edsoo.ru/39859ef1
Hroro no pazgeny 12
Paznen 6. PUSHUYECKUN MPAKTUKYM
16
6.1 duznyeckuil NpakTUKyM bubnnorexa LHOK https://m.edsoo.ru/39859ef1
Hroro no paszneny 16
Paznen 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cuctemaru3zanus 1 o0o0meHne
7.1 TPCAMETHOTO CONCPKANA 1 OlbITa 15 Bu6muorexa L{OK https://m.eds00.ru/39859¢f1
JeSITeTbHOCTH, IPUOOPETEHHOTO TIPH
n3ydeHuu kypca ¢pusuku 10 — 11 kimaccos
Hroro no pazneny 15
PesepBHOE Bpemst 10 bu6muoreka [{OK https://m.edsoo.ru/39859ef1
OBLIEE KOJIMYECTBO YACOB I10 170
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» dusuka. Mexanuka, 10 kmace/ Msikumes I'.51., CunsikoB A.3., OGIIECTBO C OrpaHHYCHHON
0TBETCTBEHHOCTHIO «/IPODAY»; AkunonepHoe obmecTBo «M3natenscTBo «lIpocBemenuey

» ®dusuka. Mexanuka; yriryonennoe ooyuenne 10 kinacc/ Msxumes I'.51., Cunskos A.3.
OO011ecTBO ¢ OTpaHUYEHHOUW OTBETCTBEHHOCTHIO «/IPODA»; AKImoHepHOE 00IIECTBO
«M3parenscTBO «lIpocBemenue»

» ®usuka. MonekynsapHas ¢usuka. Tepmoaunamuka, 10 kinace/ Mskumes [7.5., CunskoB
A.3., O01IECTBO C OrPaHUYCHHON OTBETCTBEHHOCTHIO «JIPODA»; AKITMOHEpHOE 00IIECTBO
«M3natenbcTBO «IIpocBemienue»

» Ousuka. MonekynsapHas pusuka. Tepmonunamuka; yriyonennoe ooyuenue 10 kmacc/
Msxumes . 4., CunsikoB A.3. O011eCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/JPODAY;
AxunonepHoe o6mectBo «M3narenberBo «lIpocsenienue»

» ®usuka. Onruka. KBanrosas ¢usuka, 11 kiracc/ Mskumes I'.5., Cunskos A.3.,
OO01IecTBO ¢ OTpaHMYCHHOW OTBETCTBEHHOCTHIO «/IPODA»; AKImoHEepHOE 00IIECTBO
«M3natenbcTBO «IIpocBenieHue»

» ®usuka. Dnekrpoaunamuka, 10-11 xknacesl/ Msikumes 7.5, CunskoB A.3., O6miecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe o0miecTBo «3aaTeIbCTBO
«IIpoceenienune



