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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo ¢u3nke Ha ypOBHE CpeaHero odbmero oOpa3oBaHusi pa3paboTaHa Ha
OCHOBE IOJIOXKEHUH M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pazoBaTEbHOMN
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakxke ¢ yuéroM denepanpbHO padoueit
nporpaMMbl BocnuTaHus v KoHunenuuu npenopaBaHus ydeOHoro mnpeamera «®Pusuka» B
oOpa3oBaTenbHbIX opranuzauusix Poccuiickoii ®enepanuu, peanu3yrOLIMX OCHOBHbBIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢Qusuke ompegenser o0sA3aTeIbHOE MPEIMETHOE COJAEpIKaHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO IIOCIIEOBATEIbHOCTh M3YyYEHUS] TEM U Pa3felioB yuyeOHOIo
npeaMera ¢ yu4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOTO
mpolecca, BO3pacTHBIX OcoOeHHocTell  oOywarommxcs. [lporpamma mno ¢dusmuke npaér
MPEJICTaBICHUE O LENIX, COJACpKaHUM, 00IIel cTpaTeruu OoO0y4YeHHs, BOCHUTAHUS U Pa3BUTHS
oOyuJaromuxcs cpecTBaMu yueoHoro npeamera «Pusnka» Ha yriryoJEHHOM YpOBHE.

N3yuenne kypca QHU3MKK YrIyOJEHHOTO YPOBHSA TIO3BOJIIET pPEATM30BaTh 3aauu
npodecCHOHANBHOM OpPHEHTAllMU, HANpPaBICHO Ha CO3JaHHE YCIOBUU JUIsl MPOSIBICHUS CBOUX
MHTEIJICKTYadTbHBIX U TBOPYECKHUX CIOCOOHOCTEH KaXIbIM OOYy4YarolmuMmcs, KOTOpbIe
HEOOXOAUMBI Il TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoQecCHOHATHLHOTO
00pa30BaHUs MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIIHATLHOCTSIM.

B mporpamme mo ¢usmke ompenensroTcs IUIaHUPyeMble pe3yldbTaThl OCBOCHUS Kypca
¢bu3MKK Ha YpOBHE CpelHero oO0mero oO0pa3oBaHUs: JHYHOCTHBIE, MeETaNpeIMETHbIE,
npeaAMeTHbIC (Ha yriiyOsn€éHHOM ypoBHE). HayduHO-MeToa0I0rnuecKoi OCHOBOM ISl pa3paboTKU
TpeOOBaHUI K JIMYHOCTHBIM, METAalpeIMETHbIM U IpPEAMETHBIM pe3yJibTaTaM 00ydJaromxcs,
OCBOMBIIUX MPOrpaMMy 1o (U3MKe Ha YPOBHE CPETHEr0 00IIero oopazoBaHus Ha yriayOoIEHHOM
YPOBHE, SIBIIETCSA CUCTEMHO-AEATEIHOCTHBIN MOAXO.

[Tporpamma o (u3mKe BKIIOYAET:

IUTAaHUPYEMbIE pe3yNbTaThl OCBOEHHUS Kypca (U3MKU Ha YIriIyOJEHHOM ypOBHE, B TOM
YHClie IPeIMETHbIE PE3yIbTaThl IO rojlaM O0yUYeHUs;

coJiepkaHue yueOHoro npeamera «Pu3ukay 1mo rogaM o0ydeHusl.

[Iporpamma mo ¢u3NKe HMeeT MPUMEPHBIA XapakTep W MOXET OBITh HCIOJIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABJIEHUSI CBOUX PabOUUX MPOTrpaMM.

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

®dusnka Kak HayKa 0 HauOoJiee 00IMMX 3aKOHAX MPUPOJIBI, BEICTYIAs B Ka4e€CTBE YI4eOHOTO
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
XuMmHel, ouonoruen, gusndeckoit reorpadueit u acrpoHomueil. Mcnonp3oBaHue M akTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpenenuiio Xapakrep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe SHEpPreTHKH, TPaHCIOpTa, OCBOEHHS KOCMOCa, MOJYy4YeHHsS HOBBIX
MaTepuaJioB C 3aJaHHBIMH CBOWCTBaMH. M3yueHune ¢GU3MKA BHOCUT OCHOBHOM BKJIaa B
(GbopMHpPOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa oOydarmierocs, B (QopMuUpoBaHUE
YMEHHI IPUMEHATh HAYIHBIN METOJ MMO3HAHUS TIPU BHITIOJTHEHUH UMY Y4EOHBIX HCCIICIOBAHUH.



B ocHOBy Kypca pu3nku Ha ypoBHE CpPEIHETO OOIIero 0Opa3oBaHUs MOJIOKEH PsII UIEH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hnes nesocTHOCTH. B COOTBETCTBUU C HEN KypC SIBISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fesioB (PU3MKH, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOM (PU3HKH.

Hnes renepanu3zauum. B cooTBeTcTBHM ¢ Hell Marepuan Kypca (pU3MKH OO0bEeIUHEH
BOKpPYT (pusmueckux teopuil. Benymmm B Kypce siBisiercss (OpMUpPOBaHHE IMPEICTABICHUA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I10JIE.

Hpes rymannTapuzanun. E€ peanuszanus npeanogaraeT UCIoJb30BaHHE T'YMaHUTAPHOIO
noTeHIrana (U3NIeCKOi HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hnesn npukjaaaHoii HanpaBiaeHHocTH. Kypc ¢usmkun  yrayOon€HHOTO  ypOBHS
IpeAronaraeT 3HakOMCTBO C HIMPOKUM KPYTOM TE€XHHYECKUX M TEXHOJIOTUYECKUX MPUI0KEHUN
M3YYEHHBIX TEOpUM U 3aK0HOB. [Ipu 3TOM paccMaTpuBarOTCs Ha YpOBHE OOIIMX MPEACTABICHUIN
Y COBpEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hpes sxosorusanmmu peaau3yercss MOCPEICTBOM BBEACHUS 3JIEMEHTOB COJCpPXKAHMUSA,
HOCBALIEHHBIX 3KOJIOI'MYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS POOIeM PalliOHAIBHOTO IPHPOJIOTIOIE30BAHMS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHnue cojepkaHusl IPOrpamMmbl 10 (PU3UKE JTOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOTrO noaxo/a. s pusuky peanusanus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCIIOJIb30BAaHUU CAMOCTOSATEIBHOTO AKCIIEPUMEHTa KaK IOCTOSHHO JAEHCTBYIOLIEro (axrtopa
yuebHoro mpouecca. Jlng yrayOn€HHOro YpOBHS — 3TO CHCTEMAa CaMOCTOSITEIbHOIO
YUYEHHUYECKOT0 SKCIEPUMEHTa, BKIJIIOYAIOIIET0 (PPOHTAIbHBIE YUYEHHUYECKHUE OMBITHl MpHU
U3y4eHHUM HOBOIO MaTepuana, JlabopaTopHble paboTel W paboThl mpakTukyma. Ilpu sTom
BO3MOXKHBI JIBa crioco0a peanu3anuu GU3ndecKoro rnpaktukyma. B mepBom ciiydyae mpakTHKyM
npoBoauTcs au6o B koHue 10 m 11 kiaccoB, MO0 mocie MepBoro W BTOPOrO TMONYTOAMM B
KaX/IOM M3 3THX KjaccoB. BTopoil cnoco® — 3To mHTerpauus paboT NMpakTHKyMa B CHCTEMY
71a00paTOpHBIX paboT, KOTOPbIE MPOBOJATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
1ol paboTaMu IPaKTUKyMa IOHUMAETCsI CAMOCTOSITENIbHOE MCCIIeI0BaHNE, KOTOPOE MPOBOIUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUAA 0€3 MOIIaroBoi HHCTPYKITUH.

B nporpamme no ¢usuke cucremMa yueHHUECKOTO HKCIEPUMEHTA, J1a00paTOpHbIX paboT U
NpaKTUKyMa Mpe/ICTaBlIeHa €AUHbBIM NepeuyHeM. BrIO0p TeMaTHKH ISl 3TUX BUJIOB YUEHUUYECKHX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHMKaMHU 0oOpa3oBaTEeNbHOrO Ipolecca MCXOAs W3
O0COOEHHOCTEl MOYPOYHOrO TIUIAHUPOBAHUA M OCHauleHus kabuHeta ¢usuku. Ilpu sTOM
o0ecrieynBaeTcsl OBJaJIEHUE OOYYAIOUIMMUCS YMEHUSIMH TPOBOAMTH NpsSMble U KOCBEHHBIE
U3MEpPEHUs, HCCIEeIOBaHUs 3aBHUCUMOCTEH (M3MYECKHUX BEJIWYMH U IOCTAaHOBKY OIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAeNseTCs PELIEHUI0 pacuéTHBIX M KaueCTBEHHBIX 3an1ad. [Ipu saTom
JUIsL pacu€THBIX 3a7jad IPUOPUTETOM SIBIISIFOTCS 3a/aud C SBHO 3aJaHHON W HESIBHO 3aJaHHOMU
¢u3nUecKoil MOJeNbI0, MO3BOJISAIOIINE TPUMEHATh U3yUeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK
U3 OJTHOTO pa3jiesia Kypca, TaK U MHTErpupys NMpUMEHEHUE 3HAHUU U3 pa3HbIX pasnenoB. [lns
KaYeCTBEHHBIX 3aJjad TNPUOPUTETOM SABIAIOTCS 33JaHHUs Ha OOBsICHEHHE/MpeJCcKa3aHue
NpoTeKaHus (PU3UYECKUX SBICHUH W MPOLIECCOB B OKPY)KAIOLIEH >KU3HM, TpeOyromue BbiOopa
¢bu3uveckoil Moenu Ui CUTyalluu MPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpedoBanusmu DPI'OC COO k MarepuaabHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mporecca Kypc (pu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CPEIHEro
oOuiero o0Opa3oBaHMs JOJDKEH HM3y4yaThCsl B YCIOBHUSX IPEAMETHOTrO KaOuHera. B kaOunere
(bU3UKU T0JIKHO OBITH HEOOXO0AUMOE J1IA00PATOPHOE 00OPYOBAHUE JUISl BBITIOJIHEHUS YKAa3aHHBIX
B IIporpamMmMe 1o (pu3Mke y4eHHYECKHUX OIBITOB, Ja0OPAaTOPHBIX padOT M pPabOT NpPaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JlemoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMMAaJIbHON JOCTATOYHOCTH M OOECIEeUMBAET IOCTAHOBKY IEPEUUCIEHHBIX B IIpOrpamMme I10
(Gu3uKe KIIOYEBBIX JAEMOHCTPALUN [UIsl MUCCIENOBAaHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
OIMIUPHYECKUX U (PYHIAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpyAOBaHUE JJISl YYCHHMUYECKHX IMPAKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M oOecledyuBaeTcss B pacyére OAHOI0 KOMIUIEKTa Ha JIBYX
oOyuyaromuxcs. TemaTnyeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IIU(PPOBBIX MPHOOPOB, 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 TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHWH O HAYYHOM METO/A€ TMO3HaHWS U (HOPMHUPOBAHHE
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPY)KAIOLIUM SIBJICHUSIM;

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa M3Y4YEHUS OCHOB CTPOCHMS
MaTepuu U GyHAaMEHTAIBHBIX 3aKOHOB (PH3HKH;

dbopMupOBaHHE YMEHUN OOBSACHATH SIBJICHMSI C UCIOJIb30BaHUMEM (PU3NYECKUX 3HAHUN U
HAy4YHBIX JI0Ka3aTeIbCTB;

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

pa3BUTHE TPEJCTABIEHUH O BO3MOXKHBIX chepax Oyaymiell mnpodeccnoHanbHOMN
NeSITeIbHOCTH, CBSI3aHHBIX C (DU3UKOM, MOJArOTOBKA K JajbHeimieMy OOyYeHHMIO B 3TOM
HalpaBJICHUH.

JlocTxeHne 3TUX Iesield 00ecreyrBaeTCsl pelIeHHeM CIEAYIOUUX 3a7ad B IMpoliecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHusI:

npuoOpeTeHne cucTeMbl 3HaHUH 00 oOmMX (PU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKJIIOUAsT MEXAHUKY, MOJIEKYJSIPHYIO (DU3UKY, dIEKTPOANHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI acTPOU3HKH;

dbopMupoBaHUE YMEHUI IPUMEHSATh TEOPETUUECKUE 3HAHUSA JIJIs1 00BACHEHUS (PU3HUECKUX
ABJICHUH B TIPUPOJE U JUIsl IPUHATHS MPAKTUYECKUX PEIIECHUIN B IOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUs Pa3IMYHbIX 33/1a4 C SBHO 33JJaHHOM (PU3NUECKOIl MOJIEIbIO,
3aja4, MOJpPa3yMEBAIOUIMX CaMOCTOSATEIbHOE CO3JaHME (PU3MUYECKOW MOJEH, aJleKBaTHOMN
YCIIOBUSIM 33J]a4, B TOM YHCIIE 33]]a4 HHKEHEPHOTO XapaKTepa;

NOHMMaHue (PU3UYECKHX OCHOB M MPHHLUIIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKHX IPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS M TPOBENEHUSA (PUINUECKUX
HKCIIEPUMEHTOB, aHajlu3a W UHTepIpeTauud WHGOpMalUU, OIpeIelIeHHs] JT0CTOBEPHOCTH
MIOJIyYEHHOTO PE3yJIbTaTa;

CO3JJaHUE YCJIIOBUM U Pa3BUTHS YMEHUHN IPOECKTHO-UCCIIEI0BATEIbCKON, TBOPYECKON
NeSITEIbHOCTH;



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

B coorBerctBun ¢ TpeboBanmsiMu PI'OC COO yrinyOnéHHBI ypOBEHb H3YyYEHHS
yuebHoro mnpeamera «®Pusuka» Ha YypOBHE cpenHero oomero o0Opa3oBaHUS BHIOMpPACTCS
0o0y4armuMucs, MIAHUPYIOIIMMH MPOJOJKEHHEe 00pa3oBaHMs IO CIEUUaIbHOCTAM (U3UKO-
TEXHUUYECKOTO MpOouIs.

Ha usydenne pusuku (yriyOnéHHBIN ypOBEHB) HA YPOBHE CPEAHETO OOIIEro 00pa3oBaHus
otBoautcs 340 gacos: B 10 kimacce — 170 yacoB (5 yacoB B Hezpento), B 11 kiacce — 170 yacos (5
4acoB B HEJEIIIO).

[Ipennaraemslii B mporpamme 1o Gu3mke nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JIElTaeT BbIOOp MpPOBEACHUS J1a0OpaTOpHBIX padoT U
OTIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCS.



COJEPKAHUE OBbYYEHUA

10 KUIACC

Pazgen 1. Hayunblid MeTO/ NO3HAHUS NPUPOIBLI.

®dusuka — (yHIaMeHTanbHas Hayka o npupoje. HayuHblil MeTox MO3HaHMS U METOAbI
UCCIIeIOBaHMS (PU3NICCKUX SBICHUH.

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

Crioco0b! u3MepeHHs (U3NYECKUX BEJIUYMH (QHAJIOTOBBIE U LU(PPOBBIE U3MEPUTEIbHBIE
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuil pu3nuecKkux BeMuyrH (a0COTIOTHAS U OTHOCUTEIIbHAS ).

MogenupoBanue (U3NYECKUX SBICHUN U MPOLECCOB (MaTepuaybHas TOYKA, aOCOIIOTHO
TBEPJI0€ TEJIO, UJeabHasl )KUAKOCTh, UJCaTIbHBIN a3, ToueuHbld 3apsn). ['unoresa. Gusnueckuit
3aKOH, I'PaHUIIbl €10 IPUMEHUMOCTH. Pu3nyecKas Teopus.

Pomp m mecto ¢usuku B (OpMHUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHpa, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul, NPAKMUKYM.

W3mepeHne cuiibl TOKa M HalpsyKEHUS B LENHM IOCTOSHHOIO TOKa IpPHU IMOMOILU
AHAJIOTOBBIX U IU(POBBIX U3MEPUTEIHHBIX TPHOOPOB.

3HakoMCcTBO ¢ LuppoBoil maboparopueil no ¢usuke. Ilpumepsl u3mepeHust GU3NIECKUX
BEJIMYMH IIPHA TOMOILIY KOMIIBIOTEPHBIX JATYMKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemaruka.

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

[Tpsimast u oOpaTHast 3a1a4M MEXAaHUKH.

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

[Tepemerienre, CKOpOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHUE
MaTepUaIbHONW TOYKH, UX MPOEKIMH Ha OCH CHCTEMBI KoopauHAT. CiloKeHUE NepeMenieHU U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NMPSIMOJIMHEHHOE NBUKEHHE. 3aBUCUMOCTh KOOPJIMHAT,
CKOpPOCTH, YCKOPEHHS U MYTH MaTepUAIIbHOM TOYKU OT BPEMEHH, U UX Tpa(UKH.

CBobosHOe majeHue. YCKOpeHHe CBOOOIHOro majaeHus. J[BukeHue Tena, OpOIIEHHOTO
MOJ1 YTJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUS MaTepUaIbHON TOUKU
OT BpEMEHH, U UX rpaUKH.

KpuBonnHeliHoe 1BUKEHUE. [[BUKeHNE MaTepUaIbHON TOUKHU 10 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
CHaps0B, LIEMIHBIE, IeCTepEHYAThIE U peMEHHBIE NTepejaul, CKOPOCTHBIE TU(THI.

Jlemoncmpayuu.

Monenb cucteMbl 0TCU€Ta, UIUTIOCTPALIUS KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.

CrocoOBI HUCCIIENOBAHUS IBUKECHUN.

Wnmroctpanys npeaeabHoro nepexoaa U N3MEpeHNe MITHOBEHHON CKOPOCTH.

[TpeoOpazoBaHre ABMKCHUI C UCTIOIH30BAHUEM MEXAHU3MOB.



[Tanenue Ten B BO34yXe U B pa3peKEHHOM MNPOCTPAHCTBE.

Habmionenue nBmkeHus Tena, OpomeHHOro MO/ YIJIOM K TOPU30HTY M TOPHU30HTAIBHO.

Hamnpasnenue ckopocTy py JBUYKEHUHU 110 OKPYKHOCTH.

[IpeoOpa3zoBanue yrioBoi CKOPOCTH B PEAYKTOpE.

CpaBHeHHME NyTEW, TPACKTOPHIl, CKOPOCTEN IBUKEHHUS OJHOTO M TOTO K€ Teja B Pa3HbIX
CcUCTEMax OTCYETA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul, NPAKMUKYM.

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

W3mepenne ycKOpeHuss 0pU MNPSIMOJIMHEHHOM PpaBHOYCKOPEHHOM JBHJKEHHHM 10
HAKJIOHHOM INIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JBUKECHUU.

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

W3yueHne OBUXKEHUS Teja, OpOIIEHHOTO TOPU30HTANbHO. [IpoBepKa rUmoTe3sl 0 MpsiMOi
IIPONOPLUMOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTBIO TIOJIETA U HAYAJIBHOM CKOPOCTBIO TENA.

N3yuenue ABMKEHUS Tela MO OKPYKHOCTU C IOCTOSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBHCUMOCTH TMepuoja oOpalleHus KOHHYECKOro MasTHHKa OT €ro
11apaMeTpPOB.

Tema 2. lunamuka.

[lepBsiit 3akoH HprotoHa. MHepunanbhbie cuctemsl oTcuéTra. [IpuHINUI OTHOCUTEIBHOCTH
[Nanunes. HeunepuuanbHble CUCTEMBI OTCUYETa (OMpeaeTIeHUE, IPUMEDHI).

Macca tena. Cuia. [lpuHnun cynepno3uuuu cui.

Bropoii 3akoH HeroTOHA 17151 MaTepUAIBHON TOYKH.

Tperuii 3akoH HproTOHA /I MaTe€pUaNbHBIX TOUYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTh IPABUTAIMOHHON U MHEPTHON MacChl.

Cuna TsKecTH. 3aBUCHUMOCTh YCKOPEHHsS CBOOOAHOIO TaJEHUs OT BBICOTHI Hal
MOBEPXHOCThIO IUIAHETHI U OT Treorpaduyeckoil mupoThl. J[BHykeHHE HEOECHBIX Tel M HUX
cnyTHUKOB. 3akoHbl Kemnepa. IlepBas kocMHuueckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHUs CKOJBXKEHUS M CUJIa TPEHUS] TIOKOS.
Koadpdunment tpenus. Cusia cOnpoTUBIEHUS NMPHU JABMXKEHUU Tella B JKUJIKOCTH WIIM rase, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIIBHOTO JABUKECHMUS.

Masnenue. I'mapocratnueckoe nasnenue. Cuia Apxumena.

TexHu4eckne yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: MOAIIUITHUKH, JIBHUKECHHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

HaGmronenne ABMXEHUS TEN B MHEPIHUAIBHBIX M HEMHEPIIHAIBHBIX CUCTEMaX OTCUYETA.

[IpuHIMIT OTHOCHTEIBHOCTH.

KaueHne nByX HMIMHIPOB WJIM WIAPOB PAa3HOW MacChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEUHEPLUAIBHOU CUCTEMBI OTCUETA.

CpaBHeHHME PaBHOAECUCTBYIONIEH MPUIIOKEHHBIX K TEJly CUJI C IPOU3BEICHUEM MACChI Tela
Ha €r0 YCKOPEHHUE B MHEPLUAIBHON CHUCTEME OTCUETA.

PaBeHCTBO CHJI, BOZHMKAIOIINX B PE3YJIbTATE B3aUMOACHCTBUS TEN.

N3mMepenne macce 1o B3auMOJICHCTBUIO.

HesecomocTts.

Bec Tena npu yCKOPEHHOM NOABEME U MTaJICHUN.



[lenTpOoOE)KHbIE MEXaHU3MBI.

CpaBHeHHE CHII TPEHUSI TTOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul, NPAKMUKYM.

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

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

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOMIMX B MPYXHUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

W3ydeHue ABMKEHUS CUCTEMBI TEJI, CBS3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKHil OJI0K.

N3mepenne kodddummenTa TpeHus Mo BEIUYHHE YIIOBOr0 KOAPHUIIMEHTA 3aBUCUMOCTH
FTP(N)'

HccnenoBanue JBWXeHUs Opycka [0 HAKJIOHHOM IUIOCKOCTH C IEPEMEHHBIM
KO3 PHUITMEHTOM TPEHUS.

N3yuenue aBuKEHUs rpy3a Ha BAJLy C TPEHHUEM.

Tema 3. CtaTuka TBEPIOIo TeJia.

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.

VYciioBus paBHOBECHUS TBEPIOTO TEIIA.

YcroitunBoe, HeycTouMBOE, Oe3pa3TuYHOE paBHOBECHE.

TexHUYeCcKHEe YCTPOWCTBA U TEXHOJIOTMYECKHE MPOIECCH: KPOHIITEWH, CTPOUTEIbHBIH
KpaH, peméTyaTbie KOHCTPYKIIUH.

Jlemoncmpayuu.

YcnoBus paBHOBeCHS.

Bunsr paBHOBecHS.

Yuenuueckuii sxcnepumenm, nabopamopuvle pabomwl, NPAKMUKYM.

HccnenoBanue yciioBUi paBHOBECHUS TBEPJIOTO TeJla, UMEIOIIET0 OCh BPAIICHHUS.

KoHcTpynpoBaHue KpOHIITEHHOB U PaCU€T CUJI YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOIO T€Ja, UMEIOILIETO MJI0MIAb ONOPHI.

Tema 4. 3akoHbI COXpaHEeHHS] B MeXaHHKe.

NMmynsc MaTepraibHOW TOYKH, CUCTEMBI MAaTepUANIbHBIX TOYeK. L[eHTp macc cucTembl
MaTepHualbHBIX TOUeK. Teopema 0 JBUKEHUHU LIEHTpa Macc.

NMiynbC cuilbl 1 ”3BMEHEHHE UMITYJIbCa Tea.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABMKEHHE.

MoMeHT uMIlylnbca MartepuanbHOM TOukd. [IpeacTraBieHne O COXpaHEHMH MOMEHTA
UMITyJbCa B IICHTPAIBHBIX MOJISX.

PabGoTa cunbel Ha MamoM W Ha KOHEYHOM TmepemenieHuu. ['padudeckoe mpeacTaBiIcHUE
pabOTHI CHITHI.

MOIIHOCTD CHUJIBL.

Kunerndeckasi sHeprus MaTepuanbHOW TOYKU. Teopema 00 WM3MEHEHMHM KUHETUYECKOU
SHEPTUH MATEPUATLHON TOYKH.

[ToTenmanpHbie U HEMOTEHIMANbHBIE CHIIBL. [loTeHnmanbHas 3Heprus. [loTeHnmanpHas
SHeprus ynpyro aeopmupoBaHHON TpYXHUHBI. [loTeHIMAIbHAS YHEPTHS TENa B OJHOPOIHOM
rpaBuTaliMOHHOM Tmosie. [loTeHnuanbHast SHeprus Tena B TPAaBUTALIMOHHOM I0JI€ OJAHOPOJHOTO
nrapa (BHYTpH U BHe 11apa). Bropast kocMudeckasi CKOpoCcTb. TpeThst KocMUYECKasi CKOPOCTb.



CBs3b pabOTHI HEMOTEHIHMAIBHBIX CHJI C U3BMEHEHHEM MEXaHUYECKOW SHEPrHMH CHUCTEMBbI
TeN. 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPTHUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

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

TexHudeckue yCTpOMCTBA M TEXHOJIOTMYECKUE ITPOLIECCHI: JBHKEHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, THPOCKOI, (UTYpHOE KaTaHHE Ha KOHbKaX.

Jlemoncmpayuu.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

W3mepeHre MOIHOCTH CHUJIBI.

H3meHeHune sHepruu Tejia Mpu COBEPILIEHUU PaOOTHI.

B3auMHble npeBpamieHusi KHHETUYECKONM M MOTEHUUAIBbHOM SHEpPrHi IpHu ACHCTBUU HA
TEJIO CHJIBI TSDKECTU M CUJIbI YIIPYTOCTH.

CoxpaHeHue 3Hepruu nIpyu cBOOOIHOM MaJAECHUU.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomwl, NPAKMUKYM.

N3mepenne umnyinbca Tesaa o TOpMO3HOMY IYTH.

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

CpaBHeHUE U3MEHEHHS UMITYJIbCA Tela C UMITYJIBCOM CUJIBL.

HccnenoBanue coxpaHeHUsl UMITYJIbCA IPU YIPYTOM B3aUMOJEHCTBUH.

W3mepeHre KWHETUYECKOM SHEPTUU Tejaa 10 TOPMO3HOMY ITyTH.

CpaBHEHHE H3MEHEHUS TIOTCHIUAIBHON SHEPTUU TPY>KUHBI C pabOTOM CHUIIBI TPEHHSL.

Omnpenenenue pabOThI CHIIBI TPEHUS NPU ABUKEHUH TeJla IO HAaKJIIOHHOM TIOCKOCTH.

Pa3nen 3. MosekyasipHasi (pM3MKa M TEPMOJUHAMHUKA.

Tema 1. OcHOBBI MOJICKYJIAPHO-KHHETHYECKON TEOPHH.

OcHoBHbBIE TMOJIOKEHUS MoOJeKyasipHo-kuHeTnyecko Teopun (MKT), ux omnbiTHOE
obocunoBanue. Juddys3usa. bpoyHoBckoe nBmkeHue. XapakTep ABMKEHUS M B3aUMOJICUCTBUS
YacTHIl BellecTBa. MoAenu CTPOCHUS ra30B, )KUJIKOCTEH U TBEPIBIX TeJl U OObSICHEHHE CBOWCTB
BEIIeCTBA Ha OCHOBE O3THUX Mojenedl. Macca u pasmepbl Mosiekyn (aromoB). KommuectBo
BemectBa. [locTostHHas ABoraapo.

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

Mopnens wuaealbHOIO raza B MOJIEKYJISIPHO-KMHETHYECKOW TEOpPHUM: YacTUIBl Tasa
JBHKYTCS] XAOTUYECKH U HE B3aUMOJECUCTBYIOT IPYT C APYTOM.

['a3zoBbie 3akoHBI. YpaBHeHHe MenpaeneeBa—Kmnaneiipona. AOcomoTHas Temmeparypa
(mkanma Ttemnepatyp KenbBuna). 3akon J[lanerona. W3ompomeccsl B uUAeadbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe npeacraBieHne U30MPOLIECCOB: U30TEPMA,
M30x0pa, n3obapa.

CBa3b MEXKIy /MOaBJICHUEM M CPEIHENM KHHETUYECKOW »SHEpPruerd MOCTyNnaTeIbHOro
TEIIOBOTO JBM)KEHUS MOJIEKYJ HJICIBHOTO Tra3a (OCHOBHOE YpaBHEHHE MOJEKYJSPHO-
KMHETUYECKOW TEOPUU UJI€ATBHOIO Ira3a).

CBsi3p  aOCONMIOTHOM  TeMmepaTypbl TEPMOJMHAMHYECKOM CHCTEMBI CO  CpEeIaHeH
KMHETUYECKOW dHEPruei MOCTyNnaTeNbHOTO TEMIOBOTO ABMKEHUS €€ YaCTHII.

TexHuueckne yCTpOHMCTBA M TEXHOJOTHYECKUE MPOIECChl: TepMOMETp, Oapomerp,
[I0JIyYE€HUE HAHOMATEPUAJIOB.

Jlemoncmpayuu.



Monenu IBUKEHHUS YaCTHUI] BEIIECTBA.

Mopnens OpOYHOBCKOTO JIBHYKEHHUSI.

Buneopoinuk ¢ 3anucbio peabHOro OpOyYHOBCKOTO JIBUIKEHUS.

Huddy3us xuakocTei.

Mognens onbita llTepHa.

IIpuTsxenue MOJIEKyII.

Moenu KpUCTaNIMYECKUX PELIETOK.

Habmronienue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomsi, NPAKMUKyM.

HccnenoBanue mporecca yCTaHOBICHHS TEIUIOBOTO PABHOBECHS IIPH TEIUIOO0OMEHE MEXKIY
ropsiuei U X0JIOJAHOU BOJOM.

W3ydyeHne WU30TEpPMUYECKOro TMporecca (pPeKOMEHJOBAHO HCIONIb30BaHHe LU(POBOH
nabopaTopun).

N3ydenune n30XopHOro npouecca.

N3ydenue nzobapHOro mnpoiecca.

[TpoBepka ypaBHEHUS! COCTOSTHUSI.

Tema 2. Tepmoaunamuka. TensioBbie MAIIMHBI.

Tepmonunamuueckass  (TZl)  cucrema. 3ajmaHre  BHENIHUX  YCJIOBHH A
TEPMOJMHAMUYECKOM CUCTEMbl. BHemHue u  BHyTpeHHuEe napameTpsl. Ilapamerpsl
TEPMOJMHAMHYECKON CUCTEMbl KaK CpEeJHUE 3HAYCHHs BEJIMYMH, OMHCHIBAIOIIUX €€ COCTOSHUE
HA MHUKPOCKOITUYECKOM YPOBHE.

Hynepoe Hauano tepmoanHamuku. CaMonpou3BoiibHas pesakcalus TepMOINHAMUYECKON
CHUCTEMBI K TETJIOBOMY PaBHOBECHIO.

Mopenbs wuaeanbHOrO raza B TEPMOJMHAMHMKE — CHCTEMa YpPaBHEHWM: YypaBHEHHUE
MenneneeBa—KnaneiipoHa 1 BbIpaK€HUE JUIsl BHYTPEHHEW SHEPrUM. Y CIOBUS NMPUMEHUMOCTHU
ATOM MOJENU: HU3Kasg KOHIEHTpAIMsl YacTWIl, BBICOKHE TeMIiepaTypbl. Bwipaxenue nis
BHYTPEHHEHN YHEPTUU OJTHOATOMHOTO UACAITBHOTO rasa.

KBazucrarnueckue 1 HECTATUUECKHUE MPOLECCHI.

DOnemeHTapHas paboTa B TepMoauHaMuKe. Beruncienue padoTsl o rpaduky mpoiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco®0 HW3MEHEHHsS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKON
cucTeMbl 06e3 coBepieHus padboTsl. KOHBEKIS, TEMIONPOBOIHOCTD, H3TyUCHHE.

KonuyectBo Temnotel. TemnoéMkocTh Tena. YAelbHass W MOJSpHass TEMI0EMKOCTH
BelllecTBA. YpaBHeHHEe Maliepa. YenbHas TeEIUIOTa CropaHus TOIUIMBa. Pacuér konumdecTBa
TETJIOTHI TIpH Terutonepenaye. [lonstue 00 agnadbaTHOM Tporiecce.

[lepBoiii 3ak0OH TepMOIWHAMUKU. BHyTpeHHss sHeprus. KonnyecTBo TemnoTel u paboTa
KaK Mepbl U3MEHEHUS BHYTPEHHEN YHEPTUU TEPMOIUHAMUYECKON CUCTEMBI.

Bropoil 3akoH TEepMOAMHAMHUKH JUIsI PABHOBECHBIX IIPOLIECCOB: 4Ye€pe3 3aJaHHOE
PAaBHOBECHOE COCTOSTHUE TEPMOJAMHAMUYECKON CHCTEMBI MPOXOIUT EIUHCTBEHHAs aauadara.
AOcomoTHas Temneparypa.

BTopoil 3aK0H TepMOJMHAMMKHU 111 HEPABHOBECHBIX IMPOLIECCOB: HEBO3MOXKHO IepeaaTh
TEIJIOTY OT OoJiee XOJOJAHOrO Tela K Oojiee Harperomy 0Oe3 kommeHcaruu (Kmaysmyc).
HeobpaTtuMocTs pUPOIHBIX MTPOIIECCOB.

[Ipunnumne! aeiictBus TernoBbix mammud. KIT/I.

Makcumansnoe 3nauenue KI1/I. [ukn Kapho.



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

TexHuuecKkrue yCTpOWCTBA U TEXHOJOTHYECKHUE MPOLECCHI: XOJOIWIBHUK, KOHIUIMOHED,
MU3eTbHBIA M KapOIOpaTOpHBIM JBUraTenu, mapoBas TypOWHA, MOJNyY€HHE CBEPXHU3KHUX
TEMIIepaTyp, YTWIM3ALMS «TEIUIOBBIX» OTXOIOB C UCIOJIB30BAaHWEM TEIUIOBOIO HAcoca,
YTHIU3aUsS OMOOPTraHNYEeCKOTO TOTLTUBA JJIs1 BEIPAOOTKH «TEILTIOBOMY M AJICKTPOIHEPTHH.

Jlemoncmpayuu.

H3meHeHue TemnepaTypsl IPH a1nadaTHueCKOM pacIIupPEHUH.

Bo3nyniHoe orauso.

CpaBHeHUE yJIeIbHBIX TEIJIOEMKOCTEH BEIIECTB.

CriocoObl I3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aguabaTHOro npoiiecca.

KoMnbrorepHble MOAENH TEIUIOBBIX JBUraTENEH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul, NPAKMUKYM.

N3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BELIECTBA.

HccnenoBanue aquabaTHOro mpoiiecca.

N3ydeHune B3aMMOCBSI3M SHEPIUU MEKMOJICKYJISIPHOTO B3aUMOJICHCTBUS U TEMIIEPATYPHI
KUIICHUS )KUIKOCTEH.

Tema 3. ArperaTHble cOCTOSIHUSA BelecTBa. Ma3oBble Mepexoabl.

[TapooOpa3oBanne u KoHJeHcanus. McmapeHne U KWUIIEHHWE. YJelbHas TemioTa
napooOpa3oBaHusl.

Hacpiiennbie w1 HeHachlnleHHbIe Tapbel. KayecTBeHHas 3aBHCUMOCTH IIJIOTHOCTH M
JABJICHUS] HACBIIICHHOTO Mapa OT TEMIEpaTyphbl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JaBJIEHUS B )KUJIKOCTH.

BnaxHocTs Bo3yxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIaXKHOCTb.

Teépnoe Teno. Kpucramnmuyeckue u amopdHbie Teaa. AHU30TPOIHUS CBOMCTB KPUCTAJIIIOB.
[TnaBrnenue u KpucTauU3anus. Y aenbHas TerioTa miaaBienus. Cyomumanus.

Hedopmaruu TtBEpAOro tena. Pactsokenne u cxatue. Chosur. Monyns FOura. Ilpenen
yOpyrux aedopmanui.

TennoBoe pacmMpeHnue KUIKOCTEH U TBEPIBIX Te, 00bEMHOE U JTMHEHHOE paCIIUpEHHE.
AHTapMOHHM3M TEIUIOBBIX KOJEOAHUN YacTHUI[ BEIIeCTBA KaK MPUYMHA TEIMJIOBOTO PACHIMPEHUS
Ten (Ha KaYeCTBEHHOM YpPOBHE).

[Ipeo6pa3zoBanue FHEPTUH B (Pa30BBIX Mepexoax.

YpaBHEHHE TEIUIOBOTO OalaHca.

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

TexHUUecKrne YCTPOMCTBA M TEXHOJOTMYECKHE MPOUECCHl: JKUAKUE KPHUCTAJUIbI,
COBpPEMEHHBIE MaTEepHUaIbI.

Jlemoncmpayuu.

TennoBoe paciupeHue.

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenne. Kunenue npu noHWKEHHOM J1aBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSIKEHHUS.

OnBbITHl ¢ MBUIBHBIMH TIEHKAMHU.

CwmaunBanue.



KannmispHsele sBIeHU.

Moaenu HEHBIOTOHOBCKOHM JKUJIKOCTH.

CriocoObl U3MepeHUs BIAKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Bunbr nedopmanmii.

Habmonenne mansix nedopmanui.

Yuenuueckuii sxcnepumenm, 1abopamoprule pabomul, NPAKMUKYM.

N3ydeHune 3aKkOHOMEpPHOCTE HCTIAPEHUS )KUIKOCTEH.

W3MmepeHue yaeapHON TEIUI0ThI IIJIaBICHUS JIbJA.

M3yyeHue CBOMCTB HACBIIICHHBIX I1apOB.

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

N3mepenue ko3¢ puireHTa NoBepXHOCTHOIO HATSKEHHUS.

N3mepenune monyns FOnra.

HccnenoBanue 3aBUCHMOCTH J1e()OpMaIMK PE3NHOBOTO 00pasia OT MPUIIOKEHHON K HEMY
CUJIBI.

Pasznea 4. diekTpoauHaMuUKA.

Tema 1. DaexkTpu4eckoe moJe.

OnekTpuzanus Tea U e€ MposBIIEHUsA. DJEKTpUYecKuil 3apaa. [IBa BUaa 3JIEKTPUUECKUX
3apsaaoB. IIpoBONHMKM, AMPIEKTPUKH U IOJYHPOBOJAHUKH. DJIEMEHTAPHBIM 3JIEKTPUUYECKU
3apsj. 3aKOH COXPaHEHUs JIEKTPUUECKOro 3apsa.

BsaumopeiictBue 3apanoB. Toueunsle 3apsabl. 3akoH Kyiona.

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

Hampspk€anocts  anektpudeckoro mois. IlpoOubiit 3apsa. JluHuM  HanpspKEHHOCTH
IEKTpUYECKOro nosist. OHOPOIHOE IINEKTPUUECKOE MTOJIE.

[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 OJJHOPOAHOTO, TaK M HEOTHOPOJHOTO).

[TpyHIMI CynepnO3ULIUH dJIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsina. Ilone paBHOMepHO 3apshkeHHOW cdepbl. Ilone paBHOMEpHO
3apsDKEHHOTO 1Mo 00BhEMY 1mapa. [lose paBHOMEpHO 3apsKEHHOW OECKOHEYHOW TIIOCKOCTH.
KapTuns! mMHNAN HAIPSYKEHHOCTH ITUX NOJIEN U SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEN.

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

JIMdIIeKTpUKY B AJIEKTPOCTaTUYECKOM Tosie. J{uanexkTpuueckas MpOHUIIaeMOCTh BEIIeCTBA.

KonneHncarop. DJIEKTPOEMKOCTh  KOHJIEHCATOpA. ONEeKTpOEMKOCTh  IIJIOCKOTO
KOHJIEHCATOPA.

[TapamienpHOe  coeguHeHWe  KOHAeHcaTopoB.  IlocnemoBarenbHoe — coenMHEHHE
KOHJICHCATOPOB.

DHeprus 3apsKEeHHOr0 KOHIAEHCATopa.

JIBrKeHME 3apsKEHHON 4acTULbl B OAHOPOJHOM JIEKTPUUYECKOM IIOJIE.

TexHnueckue yCTpONCTBA M TEXHOJOTMYECKHE IPOLIECCHI: DJIEKTPOCKOIN, JJIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHHUE AIEKTPONpruOOpOB, KOHIEHCATOPHI, TeHepaTop Bau e
['paada.

Jlemoncmpayuu.

YCTpOUCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

DIIEKTPUYECKOE MOJIE 3apAyKEHHBIX IIAPUKOB.



DIIEKTPHUYECKOE TTOJIE IBYX 3apsKCHHBIX TUIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne ['paada).

ITpoBOAHMKY B 3JIEKTPUUECKOM IIOJIE.

DJIeKTpOoCTaTUYECKas 3allMTa.

YeTpoicTBO U IeCTBUE KOHAEHCATOPA MTOCTOSSHHOM U MEPEMEHHON EMKOCTH.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcCAaTopa OT IUIOIIAAW  IIJIACTHH,
paccTosHUSA MEX]y HUMU U AUAJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus AMEKTPUUECKOr0 MOJIs 3apsKEHHOI0 KOHJIEHCATopa.

3apszka 1 pa3psiika KOHAEHCaTopa 4epe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul, NPAKMUKYM.

OrneHka cul B3auMOJEHCTBUS, 3aPSKEHHBIX TEIL.

Habmroienue npeBpalieHus SHEPTruu 3apsDKeHHOr0 KOHJIEHCATOpa B SHEPTUI0 U3ITyYeHUs
CBETOAMO/1A.

W3ydeHue npoTeKkaHus TOKa B LI€NIH, COJAEprKaIled KOHIEHCaTop.

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

HccnenoBanue pa3psiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. [locTOSIHHBIN 3JIeKTPUYECKHUI TOK.

Cuna toka. [TocTosiHHBIN TOK.

VcnoBusi CymIECTBOBAaHMSI IOCTOSIHHOTO 3JEKTPUYECKOTO TOKa. VICTOUYHMKM TOKA.
Hanpsixenue U u DJ1C &.

3akon OMa a1 yyacTKa LenH.

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

[TocnenoBarenbHOE, NapauIeIbHOE, CMEIIAHHOE COEAMHEHHE 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 COMPOTHUBJIICHHE HCTOYHHMKA TOKa. 3akoH Owma g TOJHOM
(3aMKHYTO¥) 3JIeKTpUYECKOM 11er. MOIIHOCTh UCTOYHHKA TOKa. KOpoTKOo€e 3aMbIKaHUE.

Konzaencarop B 11enu NOCTOSIHHOTO TOKA.

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

Jlemoncmpayuu.

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 MaTepHuaa.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa OT COINPOTUBIEHHS IIPU TOCTOSIHHOM
HaNPSDKEHUU.

[Ipssmoe m3mepenne DJIC. KopoTkoe 3amblKaHME TAIbBAHUYECKOTO 3JIEMEHTA M OLEHKa
BHYTPEHHETO COIIPOTUBIICHHUS.

Crioco6b! coenMHEHHsI ICTOYHUKOB Toka, DJ[C GaTapeil.



HccnenoBanye pa3sHOCTH MOTEHIUAIOB MEXKY IOJIOCAMHA UCTOYHHMKA TOKA OT CHJIBI TOKa
B LIEIIU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul, NPAKMUKYM.

HccnenoBanye cCMENIaHHOTO COCIMHEHUS PE3UCTOPOB.

H3MmepeHue yaeapHOro COpOTUBIICHHS IPOBOJHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA OT HAIIPSDKEHUS JJIs1 JIaMIIbl HAKAJIUBAHHUSL.

VBenuueHue npezeia u3MepeHust amnepMerpa (BoIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/1C ralbBaHUYECKOr0 2JEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccenenoBanue pasHOCTH NMOTCHIUAIOB MEXY ITOJIKOCAMU UCTOYHHUKA TOKA OT CHJIBI TOKA
B LICIN.

HccnenoBanue 3aBUCMMOCTH IIOJI€3HOM MOITHOCTH UCTOYHHUKA TOKA OT CUJIBI TOKA.

Tema 3. Toku B pa3IM4YHBIX cpeax.

OnekTpuueckas MIPOBOAUMOCTb pPa3IMYHBIX BEIIECTB. OJEKTPOHHAs IMPOBOJUMOCTD
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  CONPOTUBIEHUS  METAJUIOB  OT  TEMIIEpPaTypBl.
CBepxnpoBOAUMOCTb.

DneKkTpruuecKkuil Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAMMOCTh MOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. IloxynpoBoJHHUKOBbBIE TPHOOPHI.

ONEKTPUYECKUH TOK B JJIEKTPOJIMTAX. DJIEKTPOJIMTUYECKAS IUCCOLMALUA. DJIEKTPOJIU3.
3axonbl Dapazest 1U1sl 3JIEKTPOIU3A.

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

TexHnueckue yCTpPOHCTBA UM NPAKTHUECKOE IPUMEHEHHUE: Ta30pa3psiiHbIE JIaMIIBL,
AIIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (HoToauon,
CBETOJIMOJ, TallbBaHWKA, paUHUPOBAHWE MEAM, BbHIIUIABKA AJIIOMHHMS, OSJIEKTPOHHAs
MHUKPOCKOIIHS.

Llemoncmpayuu.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYypPHI.

IIpoBOIMMOCTB 3IEKTPOJIUTOB.

3akoHsbI 2nekTponusa apazes.

HckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOJYIPOBOJIHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul, NPAKMUKYM.

Habmronenue snextponunsa.

N3mepenue 3apsaa OJHOBAJIEHTHOIO HOHA.

HccenenoBanue 3aBUCUMOCTH COITPOTHUBIICHHSI TEPMOPE3UCTOPA OT TEMIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JUOJA.

DuU3HYECKUN IPAKTUKYM.

CniocoObl u3Mepenust (U3MUECKUX BETUYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX M IIU(POBBIX
U3MEPUTENbHBIX TNPUOOPOB M KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U

OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3mueckux BenuuuH. OlieHKa TpaHuIl
IIOTPELIHOCTEM.



[IpoBeneHrEe KOCBEHHBIX HM3MEPEHUN, WCCIECIOBAaHUM 3aBUCUMOCTEH  (DU3UIECCKUX
BEJIMYMH, MPOBEPKA IMPEAJIOKEHHBIX THIOTE3 (BBHIOOp M3 PabOT, OMUCAHHBIX B TEMATHUYECKUX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOPHBIC PA0OTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Wzyuenue kypca ¢pusuku yriyonaéHHoro ypoBHsa B 10 kiacce OCyIIeCTBISETCS C yUETOM
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTHKH, OWOJIOTHUH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

MeoicnpeOomemnvle  nouamus,  CeA3aHHble C  U3YYEHUEeM  Memo0o8  HAYYHO20
NO3HAHUASIBICHUE, HAy4yHbIH (QakT, TUIoTe3a, ¢unyeckas BeIMYMHA, 3aKOH, TEOpHUs,
HaOJIOZICHUE, IKCIIEPUMEHT, MOJCIMPOBAHUE, MOJIENb, U3MEPEHHE, MOTPEIIHOCTH U3MEPEHU,
U3MEpUTENbHBIC TPUOOPHI, MH(PPOBast JTabopaTOpusl.

Mamemamuxa: pelieHHe CUCTeMbl ypaBHeHWU. JluneiliHas ¢yHkuus, napabona,
runep6ona, ux rpaduku u cBoicTBa. Tpuronomerpuueckrue GyHKIUU: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO. BEKTOphl M HMX MPOEKIMU Ha OCHU
KOOPJIMHAT, CJI0’KEHHUE BEKTOPOB.

buonocus:mexanudeckoe ABIKEHUE B JKUBOW mpupoje, muddysus, ocMoc, TErmioo0MeH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHHE  OKpYXalomled  cpedbl,  yTUIU3alus
OMOOPraHMYECKOTO TOIUIMBA JJISl BBIPAOOTKH «TEIJIOBOM» M 3JIEKTPOIHEPTHH, MMOBEPXHOCTHOE
HATsDKEHUE Y KaWUISIPHBIC SBJICHUS B IPUPOJIE, SJIEKTPUUECKUE SIBJICHHS B )KHBOU MPUPOJIE.

Xumusa: TUCKpETHOE CTPOCHHUE BEIIeCTBa, CTPOSHUE aTOMOB M MOJIEKYJ, MOJIb BEIIEeCTBa,
MOJIIpHasl Macca, MoJy4eHrne HaHOMAaTepHUaoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEM, )KUJIKOCTEH U
ra3oB, OJKHUJIKHE KPHUCTAJJIbI, DJJICKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JIUCCOITUAITS, TAIbBAHUKA, DJICKTPOHHAS] MUKPOCKOTIHSI.

T'eocpaghus: BIAXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHUE NBIKEHUHN C MCIIONIb30BAHHEM MEXaHHU3MOB, YUET CYXOro U
JKUJIKOTO TPEHUST B TEXHHUKE, CTaTUYECKHE KOHCTPYKIIMU (KPOHIITEHH, pemeérdyaTsie
KOHCTPYKIIMH ), UCTIOJIB30BAaHNE 3aKOHOB COXPAHEHUS MEXaHUKHU B TEXHUKE (TUPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CrOpaHMs, MapoBas TypOWHa, OBITOBOW XONOIWJIBHUK,
KOHIWIIMOHEP, TEXHOJOTUU TIOJIyU€HUSI COBPEMEHHBIX MaTepuaioB, B TOM YHCIE
HAaHOMATEPHAJIIOB, HW  HAHOTEXHOJOTHUU,  DJIEKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30paA3PSIAHBIC JTAMITBI, TOTYITPOBOHUKOBBIE MPUOOPHI, TaThbBAHUKA.

11 KUIIACC

Paszgea 4. JiekTpoauHaMuKa.

Tema 4. MarautHoe mo.ie.

B3aumoneiicTBuE MOCTOSHHBIX MarHUTOB M IPOBOJHUKOB C TOKOM. MarHutHoe Ioe.
Bekrop maruuTHOM MHAYKIMU. [IpyHIMI Cynieprno3uuuy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHOM
UHAYKIINH.

MarautHoe 1oje IPOBOJHHKA C TOKOM (IPSIMOrO MPOBOJHHMKA, KAaTyIIKU U KPYTOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Amnepa, €€ HalpaBJIEHUE U MOJYJIb.

Cuna JlopeHna, €€ HampaBieHWE W MOAYJb. JIBU)KEHHE 3apsyKEHHOW 4YacTHIbl B
OJIHOPOJTHOM MarHuTHOM moje. PaGora cumsr JlopeHiia.

MaruuTtHoe nosze B BeuecTse. deppomMarHeTUKy, napa- 1 IMaMarHeTUKH.



TexHHUYECKHME yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: NPUMEHEHUE ITOCTOSHHBIX
MarHuTOB, 3JEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOH, YCKOpUTEIN
AJIEMEHTAPHBIX YaCTHII.

Jlemoncmpayuu.

KaptuHa nMHMH MHAYKUMM MarHuTHOTO IO IIOJIOCOBOTO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

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

B3anmopneicTBue IByX MPOBOAHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

HaOnronenue 1BrkKEHUs MydKa 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeCTBUSA 3IEKTPOU3MEPUTENLHOIO IPUOOPAa MAarHUTOIEKTPUUECKONH CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul, NPAKMUKYM.

HccenenoBanue MarHUTHOTO I10JIS TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (eppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO 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. J1eKTPOMArHUTHAS MHAYKIIUS.

SBnenue snexTpoMarHuTHOM MHAyKIMM. [loTOok BekTOopa MarHutHOM MHAYKuMU. DC
MHAYKIMU. 3aKOH 3JEKTPOMarHUTHON uHAyKuuun Papanes. BuxpeBoe 3iieKTpuyeckoe IoJie.
Toku dyko.

O/1C nHayKIMK B IPOBOAHUKE, IBHKYILIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

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

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHudyeckne yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHl: HMHAYKIMOHHAs IICYb,
COJICHOMJI, 3aIIMTA OT JEKTPU3ALMH TEN TP JIBUKEHUN B MATHUTHOM I10JIE€ 3€MIIH.

Jlemoncmpayuu.

Habmroienue siBieHus 31eKTpOMarHuTHOM WHIYKIIUH.

Uccnenoanue 3aBucumoctd IC HHIAYKIMM OT CKOPOCTH HW3MEHEHHS MAarHUTHOTO
IIOTOKa.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

Hccnenosanue 3aBucumoctu J/]C caMOMHIYKIIMU OT CKOPOCTH M3MEHEHUS CHJIbI TOKA B
LEIIN.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuwl, NPAKMUKYM.

HccenenoBanue siBIEHUS 2JIEKTPOMATHUTHON MHAYKIUH.

OnpeneneHne NHAYKIMHA BUXPEBOTO MarHUTHOT'O TIOJISI.

HccnenoBaHue sBIE€HUS CAMOUHTYKIUH.

COopka MozEeH IEKTPOMarHuTHOIO TeHepaTopa.



Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexannueckue Kojeb0aHusl.

Konebarenbnas cucrema. CBOOOAHbBIE KOIEOAHHUS.

['apmonnueckue  konebanus. KunHemaTmueckoe U JAMHAMHUYECKOE  OIMMCAHUE.
DHepreTuyeckoe OmucaHue (3aKOH COXpAaHEHHUS  MEXaHWYECKOW  »Hepruu). BriBojg
JUHAMHUYECKOTO ONHMCAHWS TApPMOHHMYECKHUX KOJNEOAHW W3 WX DJHEPreTU4YecKoro u
KMHEMAaTUYECKOTO OTHCAHHUS.

Ammumatyna u ¢dasza xonebanuii. CBsI3b aMIUIMTYAbI KOJICOAHWNW MCXOAHOW BEIIMYMHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

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

[TonsTne o 3aryxarommx KosneOaHusix. BoiHykneHHsle Konebanus. Pe3onanc.
Pe3zonancHas kpuBas. BiusHue 3aTyxaHusi Ha BUJ PE30HAHCHOU KPUBOM. ABTOKOJIE0aHUSI.

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

Jlemoncmpayuu.

3anuch Kojae0aTenbHOrO ABMKCHHUS.

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

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

HccnenoBanune konebaHWil Tpy3a Ha MAaCCUBHOM IMpPYXHHE C IIeNbI0 (OPMUPOBAHUS
MIPEJICTaBICHUA 00 UeaTbHON MOJICIIN IPY)KHHHOTO MasTHHKA.

3aK0oH COXpaHEHUs YHEPTUHU TIPU KOJIEOAHUSIX TPy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIEHHBIX KOJICOaHHIHA.

Habmtoienue pesonanca.

Yuenuueckuii sxcnepumenm, nabopamopuvle pabomwl, NPAKMUKYM.

N3mepenue nepuoia cBOOOAHBIX KOJIEOaHUN HUTSHOTO U MPYKMHHOT'O MasiTHUKOB.

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

N3yueHue ABUKEHUS HUTIHOTO MAasTHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

UccnenoBanue yObIBaHUS aMILTUTY Bl 3aTYXAOMIUX KOJIEOAHUH.

HccnenoBaHue BHIHYKIEHHBIX KOJIEOaHHIA.

Tema 2. D1eKTPOMArHUTHBIE KOJIeOAHMS.

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

3aKOH COXpaHEeHHsI SHEPTUH B UI€aTbHOM KOJeOaTeIbHOM KOHTYPE.

3aTtyxaromuye DJIeKTPOMarHuUTHbIE KojeOaHus. BBIHYXICHHBIE DJIEKTPOMArHUTHBIE
Kosie0aHusl.

[lepemenHbIii TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIMUTYAHOE M JEUCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSKEHHS TIPU Pa3INdHON opMe 3aBUCUMOCTH MTEPEMEHHOTO TOKA OT
BpPEMEHU.

CuHyconaalbHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIENU CUHYCOUJAIBHOIO MEPEMEHHOIO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsKeHU M.

Wneanbublii Tpanchopmarop. IIponsBoacTBo, nepenada U noTpeOiIeHUE 3JIEKTPHYECKON
SHEPIUH.



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

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

Jlemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

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

OcuorpamMMbl 3J1IEKTPOMAarHUTHBIX KOJIEOAHUH.

['eHepaTop He3aTyXalIIUX IEKTPOMArHUTHBIX KOJIeOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, karymika HHIYKTUBHOCTU U KOHJEHCATOP B LIEMH IEPEMEHHOIO TOKA.

Pe3onanc npu mociaeaoBaTebHOM COEAMHEHUM PE3UCTOPA, KATYIIKHM WHAYKTUBHOCTH M
KOHJIEHCATOPA.

YCTpORCTBO M IPHHIIKIT ACUCTBHS TpaHCcHopMaTopa.

Mopeinb TUHUY AIIEKTPOIEpEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomwl, NPAKMUKYM.

Wzyuenue tpanchopmaropa.

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

Habmtoienue 3neKTpoMarHuTHOTO Pe30HAaHCA.

HccnenoBanue padoThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOIO TOKA.

Tema 3. MexaHu4ecKue H 3JIeKTPOMATHUTHbIE BOJIHBI.

MexaHnueckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHus. [lomepednsle M IpoAobHBIE
BoJIHBL. [lepuon, ckopocTs pacnpocTpaHeHMs M AjauHa BOJIHBL. CBOMCTBA MEXAHUYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

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

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaXKEHHE, MPEIOMJIEHHME, IOJISIpU3alns,
uHTEephepeHIMs U AU(PaKIHSL.

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

[TpuHIIMIIBEI paIOCBA3U U TeNEBUICHUS. Paqnonokamusi.

DNEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
pamap, paauoNpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbpTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Jlemoncmpayuu.

OO6pa3zoBaHue 1 paclpoCTpPaHEHHE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habmionenne oTpaxeHus U MPeIOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunn 1 [uppakiind MEXaHUYECKUX BOJIH.

AKYCTHYECKUI PE30HAHC.



CBolicTBa yJIbTpa3ByKa M €ro MpUMEHEHHE.

HaGnronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M 4YacTOTOM
KOJICOaHUH.

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

Oo6HapyxeHrne HHPPAKPACHOTO U YIBTPadUOIECTOBOTO U3ITyUSHUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul, NPAKMUKYM.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. OnTuka.

[IpsaMonnHENHOE PaACIIPOCTPAHEHHE CBETa B OJHOpPOAHOM cpene. Jlyu cera. TouyeuHslit
HCTOYHHK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHune H300pakeHUN B IIOCKOM
3epkaie. Cheprudeckne 3epkaia.

[Ipenomnenune cBera. 3aKOHBI MpEIOMJICHHUS CBeTa. AOCOJIOTHBIM  IOKa3aresb
npesnoMieHuss. OTHOCUTENbHBIA IOKa3aTenb mnpenomiieHus. [locTosHCTBO 4acTOThl cBeTa U
COOTHOUIEHHUE JIIMH BOJIH MPU NEPEX0Je MOHOXPOMATHYECKOTO CBETA YEpe3 IpaHully pasjena
JIBYX ONTUYECKUX CPEI.

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

[lonnoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroi noaHOro BHyTPEHHETO OTPaKEHHUS.

Cobuparomue W paccewBarouiye JUH3bL. ToHKas nuH3a. DOKYyCHOE paccTOSHUE U
ONTHUYECKasl CHUJIa TOHKOHM JIMH3BI. 3aBUCHUMOCTH (DOKYCHOTO PACCTOSHHS TOHKOH clepudecKkoit
JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIILHOTO MTOKa3aTeNsl MPeIoMIICHUS.

dopmyiia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xox ny4a, IpOUIEANIEro JIUH3Y MO TPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKOU OCH.
[TocTpoenue n300pakeHU TOYKK U OTpPe3Ka MPSIMOU B COOMPAIOIIMX U PACCEUBAIOIIUX JTMH3AaX
U UX CHUCTEMaXx.

OnTuueckue npubdopsl. Pazpemaromias cnocoOHocTh. ['1a3 kak ontuyeckas cucrema.

[Ipenenbl IpUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonmnoBas onrtuka. WHrepdepennus cera. KorepeHTHbIe HMCTOYHUKH. Y CIOBHS
HaONIOZICHUSI MaKCUMYMOB W MHHHUMYMOB B HMHTEP(PEPEHIIMOHHOW KapTUHE OT JABYX
KOT€PEHTHBIX HCTOYHUKOB. [IprMephI Kilaccudeckux UHTEPPEPEHIITNOHHBIX CXEM.

Hudpakmus cBera. [JudpakiuuonHas pemérka. YcioBue HAOMIOACHHUS TIJIAaBHBIX
MaKCHUMYyMOB TP MaJIeHUA MOHOXPOMATHYECKOTO CBETA Ha TUPPAKITMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHu4yeckue yCTPOMCTBA W TEXHOJOTUYECKHE TMPOLECChl: OYKH, Jyna, IEepPUCKOIL,
dboToanmapar, MHUKPOCKOI, TMPOESKIIMOHHBIN ammapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccnenoBanue npenomMiIeHus CBETa.

Habmtoienue noaHoro BHyTpEHHEro oTpaskeHus. MoJienb cBeToBo1a.

HccnenoBanue xo/1a CBETOBBIX IMYYKOB YepPe3 MJIOCKOMAPAIIIENIbHYIO TUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.

Mopenu MUKpOCKOTa, TEIECKOIIA.

Hab6nronenue natepdepeHIinm cBeTa.



HaOnroneHue 1BETOB TOHKUX IUIEHOK.

HaGmonenue nudpakiuu cBera.

N3yuenne qupakinOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucrnepcuu cBera.

Habumronenune nonsipusanuu cBera.

[TpuMeHeHne NOISPOUIOB IS U3YUSHHSI MEXaHUYECKUX HAMPSKCHHMN.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul, NPAKMUKYM.

W3mepenue nokasaresis IpeIoMIIEHUS CTEKIA.

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

N3mepenue GpoKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

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

[Tony4yenne n300paxeHNs: B CHCTEME U3 BYX JIMH3.

KoHcTpynpoBanue TeneCKOMMYECKIX CHCTEM.

HaGnronenue nudpakunu, MHTEpHEpEeHIUHN U NOJSpU3aluK CBETA.

W3yueHue noasipu3aluy cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne naTEpGEpEHIINN Ja3€PHOTO U3TYICHUS Ha IBYX LIEIISX.

Hab6monenue qucnepcum.

HaGnronenue u uccnenoBanue AM(PpPaKkMOHHOTO CIIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnune criekTpa U3ydeHHs CBETOAMOAA TPU TIOMOIIH TU(PAKIIMOHHOHN PEIIETKH.

Pa3nes 6. OcHOBBI cielUAJIbLHOM T€OPUU OTHOCUTEIbHOCTH.

['paHu1lbl MPUMEHUMOCTH KJIacCHUecKkod MexaHuku. IlocTynarel cnenuambHON Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcioBue
npUuIMHHOCTH. OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeIUIeHHe BPEMEHH M COKpaIleHUe
JUINHBI.

DOHeprusi U UMITYJIbC PEIATUBUCTCKON YacTHUIIBI.

CBsI3b MacCHI C SHEPTHEN U UMITYJIECOM PEISITUBUCTCKOW YaCTHUIIBI. DHEPTHUS TIOKOSI.

TexHUYecKkne YCTPOWCTBA M TEXHOJOTMYECKHE MPOIECChl: CIYTHUKOBBIE NMPHEMHUKH,
YCKOPHUTENH 3apsHDKEHHBIX YacTHULL.

VY4eHn4eckuil HKCIIepUMEHT, TJa0opaTOpHbIe pabOThI, MPAKTUKYM.

Omnpenenenre UMIyabca U SHEPTUU PEISITUBUCTCKUX YacTull (o ¢otorpadusiM TPeKoB
3apsDKEHHBIX YacTHUI] B MArHUTHOM TI0JIE).

Pa3nea 7. KBantoBasi pusuka.

Tema 1. KopnycKyJIsipHO-BOJIHOBOM 1yaJIM3M.

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

@DOTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

®otoadpdext. Onbitol A. I'. Cronerosa. 3akoHbl (poTtodddexra. YpaBHeHHEe DHUHIITEHHA
st potordexra. «KpacHas rpanuna» dpotodrddekra.

JlaBneHue cBeta (B 4YAaCTHOCTH, JaBJIEHWE CBETa Ha aOCOJIIOTHO MOIJIOMIAOUIYI0 U
abcooTHO oTpaskarollyio mosepxHocts). OnbiThl I1. H. Jlebenena.



BosHoBbie cBoiicTBa wactull. Bonnbl ne bpoitns. JlnvHa BosHbl ne bpoing u pasmepsl
o0nacTu  JoKanu3auMM  JBHXKylleiics dactuupl. KopmyckyssipHO-BOJHOBOW — Tyaiau3M.
Judpakius 3JeKTPOHOB HAa KpUCTaIaX.

Crnenuduka n3mepenuii B Mukpomupe. CooTHOIIEHUS HeonpeaenéHnocTel [ eizendepra.

TexHuuyeckue ycTpoWcTBa M TEXHOJIOTHYECKUE IMPOLECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
¢doTonaTUMK, TYHHEITbHBII MUKPOCKOI, COJTHEUHAas 0aTapesi, CBETOUO/.

Jlemoncmpayuu.

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHeMIHETO GoTtodddexra.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS MOIYIPOBOAHUKOB OT OCBELIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomwl, NPAKMUKYM.

HccnenoBanue horope3ucropa.

W3mepenue nmocrossHaoM [Inanka Ha ocHOBe riccnenoBanus Gporoaddexra.

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

Tema 2. ®u3uka aroma.

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

[Tocrynarer bopa. M3nydenue u morsomieHrne (OTOHOB MPH MEPEXOJe aToMa C OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOAA.

CrnoHTaHHOE W BBIHYXKJIEHHOE U3yueHue ceera. Jlazep.

TexHuueckue yCcTpOHWCTBa U TEXHOJIOTMYECKHME MIPOLECCHl: CHEKTPaJbHBIN aHalu3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTE.

Jlemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomwl, NPAKMUKYM.

HabGmronenue nuHeyaToro crexkTpa.

HccnenoBanue CrieKTpa pa3peKEHHOrO0 aTOMapHOIO BOJOPOAA U M3MEPEHUE NOCTOSTHHOU
Pun6epra.

Tema 3. ®U3uKa AaTOMHOIO A/IPA M 3JIEMEHTAPHBIX YaCTHLI.

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. PagmoakTuBHBIE H30TONBI B mpupone. CBorcTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHbBIN
¢don uznyuenus. Jlozumerpus.

DOHeprus CBS3U HYKJIOHOB B sape. AnepHble cuibl. JlegekT macchl sapa.

Anepusie peakuuu. Jlenenune wu cuHte3 snep. SnepHsie peaktopbl. IIpoGiemsl
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 yCcTpoWCTBa U TEXHOJIOTMYECKHE MPOLECCHl: JO3UMETp, Kamepa Bunbcona,
SJIEPHBI  PEaKTOp, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomwl, NPAKMUKYM.

HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

HccnenoBanue panoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JIO3UMETPA.

W3ydenue norionieHus 0eTa-4acTul] aTFOMHUHACM.

Pa3zgea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukinagHoe ©W  MHUPOBO33PEHUECKOE 3HAUCHHUE
actpoHoMud. [IpUMEHUMOCTh 3aKOHOB (H3UKK JUISI OOBSCHEHUS MPHPOJBI KOCMHUYECCKHX
00BEKTOB.

Metoabl acTpoHOMHUYECKHX HccieqoBaHui. COBpEMEHHbIE ONTHYECKUE TEJIECKOIIbI,
paznoTeNeCKOMbl, BHEaTMOC(hepHasi acTpOHOMHUSL.

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

ComnneyHas cuctema.

Connue. ConHeunast akTuBHOCTh. McTounuk sHepruu ComHia v 3BE37.

3BE3/1bl, HX OCHOBHBIE XapakTEPUCTUKU. Jluarpamma «CHEKTpaJbHBIA Kjlacc —
CBETUMOCTBY. 3BE3/bI TJIABHOW MOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JIJIst
3BE31 TJIABHOM  MOCJENOBAaTENbHOCTH. BHyTpennee crtpoeHue 3BE37. CoBpeMEHHBIC
MIPEACTABJICHUS O IPOUCXOKACHUH U 3BOOIMH COJIHIIA U 3BE3/1. DTaIbl )KU3HU 3BE3L.

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

Bcenennas. Pacmmmpenue Bceenennoil. 3akon Xa0O6ma. Paz6eranue ramaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe nznyueHue.

Macmrabnas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npobieMbl acCTpOHOMUH.

Yuenuueckue nabnooenus.

HabGmionenust  3BE3mHOrO Heba  HEBOOPYXKEHHBIM  TIJa30M € HCIOJIB30BAaHHEM
KOMIBIOTEPHBIX TMPWJIOKEHUNW MJIsi  ONpeAeNieHUs] TOJOXKEHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31us1 CeBEpHOTO MOTYIIapHsl U sIPKUE 3BE3IBI.

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

PU3NYECKUN TPAKTUKYM.

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

[IpoBeneHNEe KOCBEHHBIX W3MEPEHHUH, WCCIECIOBAHUA 3aBUCHUMOCTEH  (PU3UUECKHUX
BEITMYWH, MPOBEPKA MPEIIOKEHHBIX THUIIOTE3 (BBIOOp M3 pabOT, OMUCAHHBIX B TEMaTUUYECKHX
pasnenax «Y4eHUYECKUH IKCIIEPUMEHT, JJaOOpaTOPHbIE paOOThI, TPAKTUKYM»).

O0o0maroniee NOBTOpPeHHUeE.

OO0o0OmieHne W CUCTeMAaTH3alMsl  COACpXKaHHMS  pa3fenoB Kypca «MexaHHKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DJIeKTpoauHamukay, «KoneOaHus U BOJHBIY,




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

Ponp ¢u3mku m acTpoHOMHH B 3KOHOMHUYECKOW, TEXHOJOTHYECKOH, COLIMATBHOU U
STUYECKON cdepax [eATeNbHOCTH YeloBeKa, pPOjdb M MeCTO (U3MKH M acTPOHOMUU 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
COJIepKATENBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJIOTMH, XUMHH,
reorpauu ¥ TEXHOJIOTHU.

MeoicnpeOomemnvle  NOHAMUA,CEA3AHHbLIE  C  U3YYEHUeM  Memo0do8  HAYYHO20
NO3HAHUsA!SIBIIGHUE, HAy4yHBIH (akT, TUnore3a, (Qu3myeckas BENUYMHA, 3aKOH, TEOPHS,
HaOJII0JIEHUE, SKCIIEPUMEHT, MOJEIMPOBAHNE, MOJIENb, U3MEPEHUE, MOIPEIIHOCTH U3MEPEHUH,
U3MEpUTENIbHBIE MPUOOPHI, HUPPOBasi 1a00paTOpHsL.

Mamemamuxa: peuieHre CUCTEMBbl ypaBHEHUU. TpuroHomerpuueckue (yHKIUU: CHHYC,
KOCHUHYC, TAQHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO. BekTopbl M HX
NPOCKIIMH HAa OCH KOOPAHMHAT, CIIOKEHHE BEKTOPOB. I[IpOoM3BOIHBIC 3IIEMEHTApHBIX ()YHKIIHMA.
[Tpu3naku mo100Us TPEYrOIbHUKOB, OMPEIeIeHNE TUIOMIAIN TUIOCKUX GUTyp U 00bEMa Te.

buonocus: snextpuueckue SBICHHS B KHBOW HpHUpone, KojebaTelnbHble IBIKEHUS B
JKUBOM  HpUpOAE,  DKOJOTMYECKHWE  PUCKU  IPU  IPOU3BOJACTBE  3JIEKTPOIHEPIHH,
AIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKpY’Kalolled Cpeapl, yJIbTpa3ByKOBas JAMAarHOCTUKA B
MEIUIIMHE, ONTUYECKHUE SIBJICHUS B )KUBOW MPUPOJIE.

Xumusa: cTpoeHHE aTOMOB W MOIEKYN, KpUCTAITMYecKas CTPYKTypa TBEPIABIX Tel,
MeXaHHU3MBbl 00pa30BaHUs KPUCTAJUIMUECKOM perIETKH, CIIEKTPAIbHbIN aHAIN3.

l'eocpaghus: MarHUTHBIE TOJIOCA 3€MIIM, 3aJ€KU MAarHUTHBIX PyA, (GOTOCHEMKA 3€MHOM
MOBEPXHOCTH, ceiicmorpad.

Texnonoeus: MpUMEHEHUE MOCTOSHHBIX MarHUTOB, 3JEKTPOMArHUTOB, SJEKTPOABUTATENb
Sxobu, reHepaTop MEPEMEHHOIO TOKAa, HWHAYKLIMOHHAs TIeuyb, JHMHUM DJEKTpoIepenad,
AIIEKTPOJIBUraTeNlb, pajap, paauoONpUEMHUK, TEIEeBU30p, aHTeHHa, TenepoH, CBY-neus,
yIbTPa3ByKOBasi IHArHOCTHKA B TEXHUKE, MPOEKIMOHHBIA amnmapar, BOJOKOHHAsS OMNTHKA,
coNHeYHas Oarapesi, CIyTHUKOBbIE TPUEMHUKH, SIICpHAST YHEPTETHKA U SKOJOTHYECKHE acTIeKThI
€€ pa3BUTHSL.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YHEBHOI'O
KYPCA «®U3UKA» (YTJIYBJEHHBIV YPOBEHB) HA YPOBHE COO

JIMYHOCTHBIE PE3YJIBTATbBI
JIn4HOCTHBIE pe3yIbTaThl OCBOCHMs yueOHOro npeamera «dusnka» I0JKHBI OTPAXKaTh

TOTOBHOCTh M CIIOCOOHOCTb OOYYalOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpUEHTAlMil, IO3UTUBHBIX BHYTPEHHUX
yOeXIeHUM, COOTBETCTBYIOIMX TPAJULMOHHBIM IIEHHOCTAM pOCCHilcKkoro oOIiecTna,
paclIupeHUe KU3HEHHOTO OIBITA U OIBITA ACATEIBHOCTH B IIPOLIECCE PEATU3AaLUNA OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHMSA:

e CchOPMHUPOBAHHOCTD TPAXKIAHCKOW MO3MLIMU OOYYaloOImerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O YJIEHa POCCUKCKOI0 OOLIECTBA;

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

® TOTOBHOCTb BECTH COBMECTHYIO JESTEIBbHOCTh B MHTEPECAX I'PAXKIaHCKOIo OOIIEeCTBa,
y4acTBOBaTh B CAaMOYIPABJICHUU B 00pa30BaTeIbHOI OpraHu3aluu;

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

® TOTOBHOCTb K TYMaHUTAPHOMN U BOJIOHTEPCKOM AESATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHHSA:

e cpOpMHPOBAHHOCTb POCCUNCKOM IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTU3MA;

® [ICHHOCTHOE OTHOILIEHUE K IOCYAapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHHUSM POCCHUMCKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

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

e CrNOCOOHOCTH OLIEHHMBAaTh CUTyallUI0 W TPUHUMATb OCO3HAHHBIE pElIeHUS,
OPUEHTHUPYAICh HA MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM 4HCIE B
JIESITETbHOCTH YYEHOTO;

® 0CO3HaHME JMYHOIO BKJaJa B IOCTPOEHUE YCTOMUNBOro OYyIyIIEro.

3CTETHYECKOr0 BOCIIUTAHMSA:

® DOCTETHMYECKOE OTHOUIEHHME K MHpPY, BKIHOYAs OJCTETUKY HAydyHOIO TBOPYECTBA,

npucyiero Gpusnvyeckon Hayke.
TPYAOBOI'0 BOCIIMTAHMSA:

e UHTEpeC K pa3luyHbIM cdepaMm NpoPecCHOHANbHON AESTeNbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (DU3UKON U TEXHUKOW, YMEHHE COBEPILATh OCO3HAHHBIM BHIOOP OymymIeit
npodeccuu 1 pearTu30BbIBaTh COOCTBEHHbIE )KU3HEHHBIC IIIaHbI;

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

IKO0JIOTMYECKOI0 BOCIIMTAHUS:

e c(hOPMHUPOBAHHOCTb HKOJOTHUECKOM KYJIbTYphl, OCO3HaHME TJI00AJLHOTO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

¢ IUIAHMPOBAHME U OCYILIECTBIECHUE NEHCTBUN B OKPYKAIOLICH Cpelle HA OCHOBE 3HAHUS
1eyeld yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBA;



paciipCHUC OIbITa ACATCILHOCTU 3KO0JIOTHYeCKOM HAIIpaBJICHHOCTU 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  OCYIECTBIIATh  MPOEKTHYIO M MCCIIEJOBATENIBCKYIO  JESTEIbHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTebHBIC YHHBePCAJIbHbIE YUeOHbIE NelCTBUS
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
MaTepUAIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YyJIbTATOB LIEIAM,
OLICHUBATh PUCKH ITOCIIEICTBUM NEATEIBHOCTH;

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

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PEILIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBbIe nccienoBarenLCKHe AeliCTBUA.

BJIQJICTh HAYYHOW TCPMUHOJIOTHEH, KITFOUEBBIMH MOHATHAMHU U METOAaMH (DU3UIECKON
HaYKU;

BJIQJICTh HABBIKAMH Y4YEOHO-UCCIICOBATEIILCKOM W IMPOCKTHOH JEATCIILHOCTH B
obnmact (pU3MKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIHHOMY IOUCKY
METOJIOB pEMICHUS 3a7a4 (PU3NYSCKOT0 COJCpKAHUS, NPHUMECHCHUIO Pa3IUnIHBIX
METOHOB ITO3HAH,

BJIQJICTh BUJIAMHU JICATEIHHOCTH IO MOJYYECHUIO HOBOTO 3HAHMSI, €T0 WHTCPIIPETAIINH,
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
runore’y e€ pelleHus, HaxOoAuTh apryMeHTHl [UIS JIOKa3aTelbCTBAa CBOMX
YTBEPXKACHUIA, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7auyd pPe3ylbTaTbl, KPUTUYECKU
OIICHHBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHNE B HOBBIX YCIIOBHUSX;
CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 33]a4l B 00pa30BATEIbHON JIEATEILHOCTH, B
TOM YHUCJIC TIPH U3YyICHUH (DU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIHN OIBIT;

YMETh NMEPEHOCUTH 3HAHUS TI0 (PU3HKE B IPAKTHUECKYIO 001aCTh KU3HEACITSILHOCTH;
YMETh HHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC HJICH, TIpe/IaraTh OPUTHHAIBHBIC OIXObI U PEIICHHUS,



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

PatGora ¢ undopmanmeii:

BJAQJICTh HABBIKAMHU MONy4YeHHs HHpoOpMamuu (HU3HYECKOTO COJCP)KAHHUS W3
HUCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSTCIIBHO OCYIIECTBIATh IIOWCK, AaHAJU3,
CHUCTEMATH3allMI0 W HWHTEPIPETAUUI0 HHPOPMALUU paA3IUYHBIX BHUIOB U  (HOpM
MPEICTaBICHHUS,

OIICHUBATH JOCTOBEPHOCTH HH(OpMAIIHH;

HCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
peH_IeHI/II/I KOTHUTHUBHBIX, KOMMyHI/IKaTI/IBHLIX nu OpI‘ AHU3aIINOHHBIX 3a1a4 C
coOiroficHHeM TpeOOBaHWUH  APrOHOMHUKHM, TCEXHHUKH O€30IaCHOCTH, TMTHUCHBI,
pecypcocOepekeHusi, MPaBOBbIX M 3THYSCKUX HOPM, HOPM HH(OPMAIUOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJCPKAHUS B PA3IUYHBIX (dopmarax ¢ yd4eTom
Ha3HAuYeHUS MHPOPMALMU U IEIEBOW ayAWTOPUH, BBHIOMpAs ONTUMAIbHYIO (Gopmy
HpeIlCTaBJ'IeHI/IH nu BI/ISY&JII/IS&III/II/I.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISITH OOIIEHHE HA YPOKaX (PU3MKH U BO BHE-YPOUHOU JESTEIHHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IUKTHI;
Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJIb30BAaHHEM S3BIKOBBIX
CPEJCTB;

MOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW ¥ HHAMBHIyaTbHOU paOOTHI;
BBIOMpPATh TEMAaTUKY M METOJbl COBMECTHBIX JEHCTBHH C y4E€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)KJJOr0 WieHa KOJUIEKTHBA,

NPUHUMATH [ETH COBMECTHOW JESTENbHOCTH, OPTaHW30BBIBATH W KOOPAMHHUPOBATH
JeHcTBUSL TIO €€ MOCTM)KEHHUIO: COCTABIIATH ITUIAH JEHCTBUH, paclpenensTh PO C
y4€TOM MHEHUH YYaCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOM palboThI;

OLICHMBATh KA4eCTBO CBOETO BKJAJa M KaXKJOTO YJYaCTHUKA KOMAHIBI B OOIIWI
pe3yibTarT Mo pa3paboTaHHBIM KPUTEPUIM;

npeJiaraTh HOBBIC MIPOEKTHI, OLIEHUBATh WJIEH C TIO3UIIMU HOBU3HBI, OPUTHHAIBLHOCTH,
NPaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETHUECKOE MOBEJCHHE B PA3IMYHBIX CHUTYAIHSIX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusauus:

CaMOCTOSITEJIbHO OCYIIECTBIIATH MO3HABATEIBHYIO JEATEIHLHOCTh B 00J1aCTH (DU3UKH U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTABUTH U (HOPMYITUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIbHO COCTABJISITH TUIAaH PEIICHUs] paCYETHBIX M KAYECTBEHHBIX 3aj1ay, IUIaH
BBITIOJIHEHHS MPAKTUIECKON pabOThl C YUETOM HMEIONIUXCS PEeCYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHN;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacIMpsATh paMKH y4eOHOTO TIPEeIMETa Ha OCHOBE JINYHBIX MPEANOUYTECHUH;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
pEILICHHE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;



CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIAMIMHA B 00IacTu (U3UKH,
IIOCTOSTHHO ITOBBIIIATh CBOM 00pa30BaTeNbHBINA U KyJIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIL, 3MOLIUOHAJILHBIA HHTEJLJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIbHOCTDH, OLIECHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

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 PELICHHUS 110 UX CHIKEHUIO;
IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJITaTOB NEATEIbHOCTH;
NpUHUMATD ce0sl, TOHMUMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYI'UX IIPU aHAIU3€ PE3YJIBTATOB JEATEIBHOCTH;
IIpU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIUOKH.

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 CIHOCOOHOCTh MOHUMATh CBOE 3MOLMOHAIBHOE
COCTOSIHWE, BUJCTH HAINpPaBICHHUsS PAa3BUTHA COOCTBEHHOW SMOIMOHAIBHOU cdephl,
OBITH YBEpEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHUs,  BKJIIOYAIONIETO  CAMOKOHTPOJIb,  yYMEHHE  TNPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEJCHME, 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, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE JIPYTHX,
YUUTBIBATh €r0 MpPHU OCYIIECTBIEHUH OOIIEHHs, CHOCOOHOCTh K COYYBCTBUIO U
COIIEPEKMBAHHUIO;

COLMAIBbHBIX HABBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAUBaTh OTHOLIEHHS C
JIPYTUMH JFOABMH, 3200THTHCS, TIPOSIBIISITH HHTEPEC U Pa3penIaTh KOH(PIUKTHL.

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,
COLIMATILHOW M ATHUYECKOU cdepax NesTeNIbHOCTH YeJIOBEeKa, POjb U MECTO (PU3UKU B
COBPEMEHHOM HAay4YHOH KapTHUHE MUDpa, 3HAYECHUE ONUCATENbHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTENIBHOW M MPOTHOCTUYECKON (yHKIMHA (u3ndeckoit
TEOPUH — MEXAHHMKH, MOJEKYJIIPHON (PU3MKM M TEPMOIMHAMMKH, POJib (PU3HUECKOM
Teopuu B (OPMHUPOBAHUHU MPENICTABICHUN O PU3NUECKON KapTHHE MUPA;

pa3nuyarth yCJIOBUS NPUMEHUMOCTH Mojened (U3NYeCKMX Ted M IPOLECCOB
(siBJIEHUI): MHEpIMATIbHAS CUCTeMa OTCUETa, a0COJIIOTHO TBEPIOE TEN0, MaTepuaIbHas
TOYKa, PABHOYCKOPEHHOE JBWXXEHHE, CBOOOJHOE TajaeHue, abCONIOTHO ympyras
nedopmanusi, abCOMIOTHO YNPYroe u abCONIIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJIEIH



ra3a, JKUIKOCTH U TBEPAOro (KPUCTAJUIMUECKOTO) Teia, UACATbHBIM ra3, TOUEYHBIN
3apsizl, OHOPOJHOE NIEKTPUUECKOE I0JIE;

pa3iauyath yciaoBHUsS (TpaHUIBl, 00JacTH) MNPUMEHUMOCTH (PU3MYECKHX 3aKOHOB,
MOHUMATh BCEOOIMI Xapakrep (yHAAMEHTAIbHBIX 3aKOHOB W OrPaHUYCHHOCTHh
UCIIO0JIb30BAaHNS YAaCTHBIX 3aKOHOB;

AHATM3UPOBATh M OOBSCHATH MEXAHMYECKHUE TIPOIECChl U SIBJICHHS, HCIOIB3YS
OCHOBHBIE TIIOJIOKEHHMSI U 3aKOHBI MEXaHUKHU (OTHOCHTEIHbHOCTh MEXaHHYECKOIo
IBUXKEHHS, (OpMYJIbl KMHEMAaTUKU PaBHOYCKOPEHHOI'O JABIXKEHHUS, MpeoOpa3oBaHUs
lanunes nans  CKOPOCTH M TMepeMelleHus, 3akoHbl HblOTOHA, MPUHIUI
OoTHOcUTENbHOCTH [anuiies, 3aKOH BCEMUPHOTO TSATOTEHUS, 3aKOHbI COXpPaHEHUs
UMIyJbCA M MEXaHWYECKOM SHEpruu, CBsI3b pabOThl CHIBI C HU3MEHEHHEM
MEXaHMYECKOM DSHEpPruu, YCJIOBHsS paBHOBECUS TBEPIOro Tena), IMpPU ITOM
UCIIOJIB30BaTh ~ MaT€MaTHYECKOE  BBIPA)KEHHME  3aKOHOB, YKa3blBaThb  YCJIOBUSA
IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB: IIpeoOpazoBaHuil ['anumes, BTOpOro u TpeThero
3aK0HOB HbIOTOHA, 3aKOHOB COXpPAaHEHMsI UMITYJIbCAa U MEXAHUYECKON SHEPIrUH, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;

AQHAIU3UPOBATh U OOBSACHATH TEIIOBBIE MPOLECCHl M SBIICHUS, HCIOIb3Ys] OCHOBHBIE
nonoxkeHuss MKT u 3akoHBI MONEKYISIpHOM (QU3MKM W TEPMOJAMHAMUKH (CBA3b
JIaBJICHUS HJICAIBHOTO ra3a co CPeAHEN KUHETUYECKOM SHEPTUEN TEMIOBOTO JIBUKEHUS
M KOHLEHTpauue:d €ero MOJIEKYyJ, CBf3b TEMIIEpAaTypbl BELIECTBA CO CpeaHEH
KMHETUYECKOM DJHEprued TEeIJIOBOTO JBUYKEHUS €ro 4YacTHll, CBfA3b JaBJIEHUS
UJeaNbHOrO Ta3a C KOHLEHTpauuMed MOJIEKYJ M €ro TeMIepaTypoil, ypaBHEHUE
MenneneeBa—Knanelipona, nepBblli 3aKOH TEPMOJAWHAMUKH, 3aKOH COXPAHEHMS
SHEPruy B TEIJIOBBIX TMpolleccax), IMpU OSTOM HCIOJIb30BATh MaTeMaTHYECKOe
BBIPA)KEHHE 3aKOHOB, YKa3bIBaTh YCJIOBHUSl NMPUMEHMMOCTH ypaBHEHUs MeHpeneeBa—
Knaneiipona;

AHAIM3UPOBATh M OOBACHATH DJIGKTPUYECKHE SIBICHHUSA, HCIOJIb3YS OCHOBHBIC
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKHU (3aKOH COXPAHEHUS DIIEKTPHUIECKOTO 3apsija,
3akoH  KynoHa, DNOTEHIMANBHOCTh  AJIEKTPOCTATUYECKOIO  TOJA,  MPHUHIMNI
CYMEPIIO3UINHN DJICKTPUUECKUX TIOJIEH, TIPU ITOM YKa3biBas yCIOBUS MPUMEHUMOCTH
3akoHa KymoHa, a Take NpakTUYECKH Ba)KHbIE COOTHOIIEHMS: 3akoHbl Oma Juist
y4acTKa LEeNu U AJI1 3aMKHYTOH 3JIEKTpUUECKOU 11enH, 3aKoH J[xoynsa—JIenua, npaBuia
Kupxroda, 3akonsr apajes ais 371eKTpon3a);

OMHKCHIBATh (PU3MUECKUE MPOILIECCHl U SBJICHHUSI, UCIIONb3ysS BEIUYUHBL: TEpEMEICHNE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMBI TE€J, CHJIA, MOMEHT CHJIBI, 1ABJICHHE,
MOTEHIIMAIbHAs JHEPrusi, KWHETHYeCKas HHEpPrusi, MeXaHWudecKas HSHeprus, padora
CUJIbl, IEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHUJla TSHKECTH, CUJla YIPYTrOCTH, CHIIa
TPEHMsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUA Tea ¢ 3eMIEi BOIM3HM e€ TOBEPXHOCTH,
SHEPrHsl YHpyrol jaegopManuy TMPYKHUHBI, KOJIHMYECTBO TEIJIOTHI, aOCOIIOTHAS
Temmneparypa Tena, paboTra B TEpMOJWHAMUKE, BHYTPEHHSS OSHEPrus MJI€alIbHOIO
OJIHOATOMHOTO Ta3a, paboTa WJEaNbHOTO ra3a, OTHOCHTENbHAs BIAXKHOCTh BO3.yXa,
KITJl wmneanbHOro TEMJIOBOTO JBHUTAaTeNsl; 3JIEKTPUUECKOE ToJie, HaNpsHKEHHOCTD
3JIEKTPUYECKOTO IOJISI, HANMPSKEHHOCTh IOJISI TOYEYHOI'O 3apsia WIH 3apsKEHHOTO
niapa B BaKyymMe€ U B JUAJIEKTPHUKE, MMOTEHIUAN 3JEKTPOCTATUYECKOr0 MOJIsA, Pa3HOCTh
MOTEHIIMAJIOB, 3JIEKTPOABMKYIIAs CHUJA, CUJa TOKAa, HANpsDKEHUWE, MOIIHOCTh TOKa,
ANIEKTpUUECKasi EMKOCTh IJIOCKOTO KOHIEHCATOpa, COMPOTHBJICHUE Y4YacTKa LEMH C



NOCJEOBATENbHBIM M HAapajjIeIbHbIM  COEJIMHEHHEM  PE3UCTOPOB,  DHEPrus
AIIEKTPUYECKOrO MOJIs KOHACHCATOPA;

OOBSCHATE OCOOEHHOCTH IpPOTEKaHWsl (U3NYECKUX SBJIEHUI: MEXaHHYeCcKoe
JBIKEHHE, TEIUIOBOE JBM)KEHHE YaCTUI[ BEILECTBA, TEIUIOBOE paBHOBECHE,
OpOyHOBCKOE JABMXKEHME, TU(PPY3Us, HCHIapeHHe, KUIIEHUEe U KOHJCHCAlus, TUIaBIeHUe
U KpHUCTANIM3al¥sl, HANpPABICHHOCTh  TEIUIONEpeNaud, JJeKTpuU3auus  Tell,
HKBUIIOTEHIIMAJILHOCTH TOBEPXHOCTHU 3apsKEHHOTO IPOBOIHUKA,

IPOBOJUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3NYECKOH BEIMUYUHBI OT JPYrou c
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHMM, IpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
($UKCUpPOBaTh pPe3yabTaThl MOJYYCHHOM 3aBUCHUMOCTH (PU3UYECKUX BEIWYMH B BUJC
rpa¢uKoB C Y4E€TOM aOCOIIOTHBIX IMOTPELIHOCTEH HM3MEpPEeHMH, JAenaTh BBIBOJBI 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 [0 TPOBEPKE NPEAJOKEHHOM TUIOTE3bl: IUIAHUPOBATH
IKCIEPUMEHT,  COOMpaTh  HSKCIEPUMEHTAJIbHYIO  YCTAaHOBKY,  aHAJIU3UPOBATh
HOJIy4EeHHBIE PE3YJbTaThl U JIeJIaTh BBIBOJ O CTaTyCe MPEUI0KEHHON TUIIOTE3bI;
coOnrofarh npaBuia 0e30macHOro TpyJa HpU MPOBEIECHUU HUCCIEIOBAHUNA B paMKax
y4eOHOT0 3KCIEPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIIE0BATEIbCKOW U INPOEKTHON
JESITEIbHOCTH C HCIHOJb30BAHUEM H3MEPUTEIbHBIX YCTPOHCTB M J1aOOPaTOPHOIO
000pyI0BaHNS;

pewmiatb pacy€THbIE 3aJaud C SBHO 33JaHHOM M HESIBHO 3aJaHHOM (uznueckon
MOJIeJIbIO: HAa OCHOBAaHMM aHalIMW3a YCJIOBUS OOOCHOBBIBATH BBIOOp (pHU3MUECKON
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, AaHAJIW3UPOBATh pE3yJIbTaThl U KOPPEKTUPOBAaTH METOMIbI
pelIeHus ¢ y4ETOM MOJyUYEHHBIX PE3yIbTaTOB;

pelaTh Ka4eCTBEHHbIE 3aJ]aul, TpeOyIolIie NTPUMEHEHUs 3HaHUM U3 pa3HbIX pa3JieoB
Kypca (M3MKH, a TaK)Ke€ MHTETrpallMd 3HAHUW U3 JPYTUX NPEIMETOB €CTECTBEHHO-
HAy4yHOr'0 IIMKJa: BBICTPAaUBaTh JIOTHYECKYIO LIETOYKY PAacCyKIEHWl 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 POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PHU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIEr0 MHpa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHH;

AQHAIM3UPOBATh U  OLIEHUBATh TMOCIEJACTBUS OBITOBO U  MPOM3BOACTBEHHOMN
NESTEIbHOCTH 4eJOBEKa, CBSI3aHHOW C (PU3MYECKMMM TMpolleccaMu, C TO3UIMM
IKOJIOTHUECKOMN 0€30MacHOCTH, IIpeICTaBICHUN 0 paloHaIbHOM
IIPUPOJIONOIL30BAHNH, a TAKXKE Pa3yMHOM MCIOJIb30BAaHUU JIOCTHKEHUN HAYKU H
TEXHOJIOTUH I JalbHEUIEro pa3BUTHSI YEIOBEUECKOr0 O0IIECTBA;

IPUMEHSTH pa3InyHbIe CIIOCO0BI PadOThI ¢ HH(pOpMAIHel (HHU3NYECKOTO COACPKAHUS C
UCIOJIb30BAaHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTMH, TMpU  3TOM



UCTIONIB30BaTh  COBPEMEHHbIE  HMH(MOPMAIIMOHHBIE  TEXHOJIOTUM  JUIA  TIOWCKa,
nepepadOTKM W TPeAbsABICHUA Y4YeOHOW M HAy4HO-TIOMYJIIpHOHW HH(OpMAIH,
CTPYKTYPUPOBAaHUS M HMHTEPIPETALUU HH(GOPMAIMU, TOJYYCHHOH M3 Pa3IUUHBIX
UCTOYHUKOB, KPUTUYCCKH aHATM3UPOBATH MOJIy4aeMy0 HH()OPMAIMIO U OIICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIONIMXCS 3HAHWW, TaK M Ha OCHOBE aHaln3a
UCTOYHUKA HHPOPMALUH;

NPOSIBJIATE  OpPraHU3allMOHHBIE ¥  TI03HABATEIIbHBIC YMEHHSI CaMOCTOSITEILHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOLIECCE BBHIMOIHEHUS IPOEKTHBIX W Y4eOHO-
UCCIIEIOBATEIIBCKUX Pa0OT;

paboTaTh B TpyIIe C WCHOJIHEHHWEM pPa3IMYHBIX COLHUAIBHBIX POJIeH, IIIaHHPOBATH
paboTy TpYIIbL, palMOHAIBLHO PpACHpPEACTATh JACATEIBHOCTh B HECTaHAAPTHBIX
CUTYaIlUsX, aJICKBATHO OLICHUBATh BKJIAJl KAXJOTO U3 YYACTHUKOB I'PYIIIEI B PEIICHUE
paccMarpuBaeMoi poOJIEMBI;

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

K xonny oOyuenust BI1 knacce npeIMETHbIE Pe3ylbTaThl HAa YIrIIyOJIEHHOM 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
Hay4YyHOW KapTUHE MUPA, POJIb ACTPOHOMUHU B MPAKTUYECKON €ATEIHHOCTH YEJI0OBEKA U
JAIbHEWIIEM  HAyYyHO-TEXHUYECKOM  pa3BUTUM,  3HAUYEHUE  ONHUCATEJbHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTENBHOW M MPOrHOCTHYECKON (yHKIMHA (u3ndeckoil
TEOPUU — DIIEKTPOJAMHAMUKH, CHELUAIBHON TEOpPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢u3uku, ponb GU3NYECKON TEOpUH B (GOPMUPOBAHUU TMPEACTaBICHUN 0 (U3HUECKOI
KapTUHE MHUpa, MeCTO (PU3MYEeCKOM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABIECHUN O IPUPOJIE;

pa3nuyarh YCIOBUS MPUMEHMMOCTH Mojeied (QU3MYecKuX Tela M IPOLECCOB
(ABNEHMI): ONHOPOJHOE AJIEKTPHUUECKOE U  OJHOPOJHOE MAarHUTHOE  IOJI,
rapMOHUYECKHE KoJIeOaHUs, MaTeMaTHUeCKUIl MAasTHUK, HICAIbHBIH Py KUHHBIA
MasiTHUK, TapMOHUYECKHE BOJIHBI, UACANbHBIN KoeOaTeNbHbII KOHTYp, TOHKAs JIMH3A,
MoJieJIei aToMa, aTOMHOTO Si/jpa ¥ KBAaHTOBOW MOJIEJIH CBETA;

paznuyaTh ycinoBUs (TpaHMIlBl, OOJACTH) NPUMEHHUMOCTH (PU3WYECKUX 3aKOHOB,
MOHMMATh BceoOUIMil XapakTep (QyHAAMEHTAJIbHBIX 3aKOHOB U OrPaHUYEHHOCTh
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH SJEKTPOMArHUTHBIE IMPOLIECCHl U SIBICHUS, UCIOJIb3Ys
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBl JJIEKTPOAVMHAMMKM M CIELHMAJIbHOW TEOopUu
OTHOCHUTENIbHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTO 3apsia, cuia AmIiepa, cuia
Jlopenua, 3aKOH 3JIEKTPOMArHUTHOW WHAYKUIMUH, mpaBuio Jlenma, cBszp DJIC
CAaMOMHJIYKIMU B DJIEMEHTE JJIEKTPUUECKON LIENH CO CKOPOCTBIO HM3MEHEHMS CHJIBI
TOKA, MOCTYJaThl CIIELNAIBbHON TEOPUN OTHOCUTEIBHOCTH DWHINTENHA);
aHAJTU3UPOBATh U OOBICHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, UCIOIb3Ys IMOJI0KEHUS
KBaHTOBOH (u3uku (ypaBHeHHe DiHIITeHHA a1 (HoTOd(deKTa, MepBbld U BTOPOI
MoCTyJaThl bopa, MpUHIMIT COOTHOIICHHsT HeonpeneneHHocTel I 'eizendepra, 3aKOHBI
COXPaHEHHs 3apsA0BOrO M MacCOBOTO YMCEN M YHEPIUU B ANEPHBIX PEaKLHUAX, 3aKOH
paZioaKTUBHOIO pacnaja);



OTHCHIBATh (PU3UUECKHE MPOIIECCHI U SIBICHUS, UCIIONIb3Ys BEIMYMHBI: HAMPSHKEHHOCTH
3JEKTPUYECKOTO  TOJIA, MOTEHUMal  3JEKTPOCTATUYECKOro  MOJs,  Pa3HOCTh
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 CBOOOTHOM YAaCTHUIIbI, JHEPTHsI U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apsi]l pa, SHEPTUSI CBS3H SAPA;

OOBSACHATH OCOOCHHOCTH TPOTEKaHUS (UINYECKUX SIBJICHUN: DIIEKTPOMArHUTHAs
WHAYKIHS, CAMOUHIYKIIUS, pEe30HaHC, HHTep(dEepeHITNS BOIH, TUGPAKIHS, TUCTICPCHs,
MOJIHOE BHYTPEHHEE oTpakeHue, (hoTodnekTpudeckuit apdekr (dhororddekr), anbda-
u Oera-pacmaabl  sijaep, ramma-u3inydeHue saep, (U3NYECKUe  MPUHIUIIBI
CHEKTPaJIbHOTO aHau3a U paboThI J1a3epa;

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

CTpOUTh M300pakeHHEe, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
pacCUUTBIBATh €T0 XapaKTEPUCTHUKH;

MIPUMEHATH OCHOBOIIOJIATAIOLIME ACTPOHOMHYECKHUE IMOHATUA, TEOPUH U 3aKOHBI IS
aHaM3a W OOBSICHEHUS (PU3NYCCKUX TIPOIECCOB, MPOMCXOAAIUX B 3BE3NAX, B
3BE3HBIX CHCTEMaxX, B MEXKTaJaKTUYECKOW CpeJe; MBIKEHUS HEOECHBIX Tell,
SBOJIFOLIMY 3BE3 1 BeceneHHOM;

MIPOBOJIMTH HCCIICIOBAaHUE 3aBUCHUMOCTEH (U3NYCCKUX BEIUYHH C HUCIOJIh30BAHUEM
IPSIMBIX U3MEPEHUIA, TPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUPOBAThH Pe3yIbTaThl
MOJyYEHHOW 3aBUCHUMOCTH (PHU3UYECKMX BEIMYMH B BHAE TpadUKOB C Y4ETOM
aOCOJIIOTHBIX ~ TMOTPEIIHOCTEH M3MEpeHWM, JelaTh BBIBOJABI IO pe3yjbTaTaM
WCCJICIOBAHMS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIUYWH, MPU ITOM BBIOMpATH
ONTUMAIBHBIA METOJ W3MEpPEHHUs, OIICHHBAaTh aOCOJIOTHBIE U OTHOCUTEIbHBIE
MOTPEUTHOCTH MPSAMBIX 1 KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTH  OMBITHI IO TPOBEPKE TMPEIJIOKEHHOW TUIOTE3bl: IUIAHUPOBATH
DKCIIEPUMEHT,  CcOOMpaTh  OKCIEPUMEHTAIbHYI0  yCTaHOBKY, aHAJIU3UPOBATh
MOJIYYSHHBIC PE3YIIbTAThI U JIEAaTh BBIBOJI O CTATYyCE MPEIJIOKEHHOU TUTIOTE3HI;
ONUCHIBATh METO/IbI MIOJYYEHHSI HAYYHBIX aCTPOHOMHUUYECKUX 3HAHUM;

coOmrofarh mpaBuia 0e30macHOro TpyJda NMpU MPOBEIESHUU HUCCICIOBAHHMA B paMKax
yu4eOHOr0 SKCIIEPUMEHTA, MPAKTUKyMa U Yy4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
JIEATETLHOCTH C HCIOJIb30BAHMEM HW3MEPUTEIBHBIX YCTPOMCTB H J1a0OPaTOPHOTO
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
MOCTYJaThl (U3MYECKUX TEOPUH TPU HCIONH30BAHUUM MATEMAaTHYECKUX METOJIOB
pemieHusl 3ajad, MPOBOJAWTH pPAcu€Thl Ha OCHOBAaHMM WMEIOIIUXCS JIaHHBIX,
AQHAJIM3UPOBATh PE3yAbTAaTbl M KOPPEKTUPOBATh METOJbl PEMICHUS C Y4ETOM
MOJIYYEHHBIX PE3YJIbTATOB;

pelaTh KauecTBEHHBIE 3a7auu, TpeOyromre NpUMEeHEH s 3HaHUI U3 pa3HbIX pa3/ieioB
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;

MCIIOJIb30BaTh TEOPETUUECKHE 3HAHUSA JIs1 OOBACHEHUS! OCHOBHBIX MPUHLUIIOB PabOTHI
U3MEPUTENBHBIX PUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MPOIIECCOB;
NPUBOAUTH MPUMEPHI BKJIA/1a POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IPOLIECCOB OKPYXAIOIIEr0 MHpPA, B PA3BUTHUE TEXHUKUA HU
TEXHOJIOTHI;

QHAIN3UPOBAaTh U  OLEHUBATh IIOCJIEJACTBUS OBITOBOM U  NPOU3BOACTBEHHOMN
NEeSTEIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (U3MYECKUMHU IMpolLleccaMH, C TMO3ULUN
3KOJIOTUYECKON 0e30MacHOCTH, IIPEICTABICHUM 0 panroHaIbHOM
IPUPOJIONOIb30BAaHUH, a TAaKXKE Pa3yMHOM MCIIOJIb30BAHUU AOCTH)KEHUH HAyKM 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  TOWCKA,
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 KaK Ha OCHOBE MMEIOLIMXCS 3HAHWI, TaK U HAa OCHOBE aHalu3a
MCTOYHUKA UH(OpMaLUY;

MPOSIBJIAT, OpPraHU3allMOHHBIE M [I03HABATENIbHBIE YMEHHUS CaMOCTOATEIBHOIO
IpUOOpPETEHUs] HOBBIX 3HAHWU B IMPOLECCE BBHINOJHEHHUS IPOEKTHBIX U Y4EOHO-
HCCJIEIOBATEIbCKUX padoT;

paboTaTh B TpYIIE C MCIOJHEHWEM DA3JIMYHBIX COLHUAIBHBIX POJEH, MIaHUPOBATh
paboTy TIpynmbl, palUoOHaIbHO pACHPEAENsaTh JeATENIbHOCTh B HECTaHAAPTHBIX
CUTyallUsIX, aJlcKBaTHO OLICHWBATh BKJIAJ Ka)KIOTO M3 YYACTHUKOB I'PYIIIbI B PELICHUE
paccMaTpuBaeMoi poOIeMsl;

OpOSIBIATE  MOTHBAalMIO K  Oyaymed mnpodeccMoHalbHOM — AEATENbHOCTH IO
CHEUHATbHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
KoandecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM
Konrposbubie IIpakruyeckue  (uudpoBbie)
n/n NpOrpamMmbl Bcero
padoTbI padoThbI o0pa3oBaTe/ibHbIE
pecypcsl
Paznen 1.HAYUHBIN METO/I IO3HAHMS TPUPO/IbI
1.1 Hay4ynsblii MeTO A ITO3HAHMS IPUPOIBI 6 bubmmorexa [IOK
' ya s PHPOA https://m.edso0.ru/7f416194
Hroro mo pazueny 6
Pa3zgen 2.MEXAHUKA
bu6mmoreka [IOK
2.1 K 1 1
nHeMatHia 0 https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2.2 10
Jlusamiica https://m.edso0.ru/7f416194
bu6mmoreka [IOK
2. g 1
3 Cratika TaEporo Tena > https://m.edso0.ru/7f416194
buo OK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 hgpi?;;:z;zi.ru 17§416194
Hroro no pazneny 35
Pa3znen 3.MOJIEKYJISAPHAS ®U3UKA U TEPMO/IMHAMUMKA
3.1 OCHOBBI MOJIEKYISIPHOKHHETHYECKOH TEOPHUH 15 1 bubmorexa HOK
' CHO ONICRYTAPHOKHICTHHACCKOH TEOP https://m.edso00.ru/7f416194
buo OK
3.2 Tepmonunamuka. TemioBbie MaITMHBI 20 1 hgp:j/?;z;asg).ru 175416194
3.3 Arperarnble cocTosiHus BeniectBa. Da3oBbie 14 1 bubnmoreka [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

nepexoabl https://m.edsoo.ru/7f416194
Wroro no pazueny 49
Paznen 4.9JIEKTPOJIUHAMUKA
bu6mmoreka [IOK
1 ISKTpHIECKOE MOTe 24 1 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.2 IT 7 i 24 1
OCTOAMHBIH SICKTPHACCIII TOK https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4, T
3 OFH B PASTHAHBIN cpeax 0 https://m.edsoo.ru/7f416194
Htoro no pazneny 54
Paznen 5.OU3NUYECKNU IPAKTUKYM
. bu6nmoreka [JOK
>1 USICCKHi MpakTHIyM 16 16 https://m.edso00.ru/7f416194
Hroro mo pazueny 16
PeszepBHOE Bpems 10 ‘
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 8 16



https://m.edsoo.ru/7f416194
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11 KJIACC

KoumnuectBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB M TeM
Ne n/m Koutpoabubie  IIpaktuueckue (uupposnie)
NPOrpaMMsbl Bcero
padoTbI padoThbI o0pa3oBaTe/ibHbIE
pecypcsl
Pazpen 1.9JIEKTPOINHAMUKA
bu6mmoreka [IOK
1.1 M 14
ATHITHO® Hode https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 1 1
MeKTPOMATHHTHAS MY KIS 3 https://m.edsoo.ru/7f416194
Htoro no paznemny 27
Pa3znen 2.KOJIEBAHUSA U BOJIHbI
bu6nmoreka [JOK
2.1 M 10
CXAHMHECKHC KOTICOAH IS https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.2 1
DUICKTPOMATHHTHBIE KOEOaHH > https://m.edsoo0.ru/7f416194
23 MexaHu4ecKkue U 3J1€KTPOMAarHUTHBIE 10 1 bubnuoreka [IOK
' BOJTHBI https://m.edsoo0.ru/7f416194
24 Ontuka 25 1
Hroro 1o pasneny 60

Pasnea 3.0CHOBBI CIIELIUAJIBHOM TEOPUY OTHOCHUTEJBHOCTH

3.1

OcuoBer CTO

Uroro no pazgeny

5

bubmuorexa [JOK
https://m.edsoo0.ru/7f416194

Pa3znen 4 KBAHTOBASA ®U3UKA



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubmuorexa [JOK

4.1 K - i 1
OPHYCRYVIPHOTBOMHOBOR AYAIIEM > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 )
st aroMa > https://m.edsoo.ru/7f416194
43 ®du3uKa aTOMHOTO fAJIpa U AJIEMEHTApHBIX 5 bubmuorexa [JOK
' YACTHIL https://m.edsoo.ru/7f416194
Hroro mo pazueny 25

Paznea S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DneMEeHTHl aCTPOHOMUU U aCTPOPU3UKU 12

Htoro no pazneny 12

bu6mmoreka [IOK
https://m.edso0.ru/7f416194

Paznea 6. PU3MYECKHN MPAKTUKYM

bu6nmoreka [JOK
6.1 o i 16 16
VISHHCCIII TTpATHENM https://m.edsoo.ru/7f416194
Hroro mo pazueny 16
Pa3nen 7.0 BOBIIAIOIIEE IOBTOPEHUE
Cucrematuzanusa 1 0000IIeHe
71 MPEAMETHOTO COJICPKAHUS U OTIBITA 15 bubnuotexa [JOK
' JEeSITeTbHOCTH, IPUOOPETEHHOTO TIPU https://m.edsoo.ru/7f416194
n3ydeHuu kypca ¢pusuku 10 — 11 kmaccos
Hroro no pazneny 15
PesepBHOE Bpems 10
BIIEE KOJIMYECTBO YACOB I1
OBl O CTBO HACOB IIO 170 16

I[TPOIT'PAMME
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