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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢u3nKe Ha ypoBHE CpeAHEro odmero oOpa3oBaHUs pa3paboTaHa HA OCHOBE
HOJIOXKEHHUH M TPeOOBaHMH K Pe3yJIbTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON IPOrPaMMBl,
npezacrasieHHbix B @I'OC COO, a takxke ¢ yuéroMm denepanbHOl pabodell mporpammbl
Bocnutanus 1 Konuenuuu npenogaBanus yaeoHoro npeamera «Pusmnka» B 00pa30BaTebHBIX
opraam3anusax Poccuiickoit ®Dexepanuu, pealM3yIONUX OCHOBHBIE 00pa3oBaTEIbHBIC
POTPaMMBI.

[IporpamMa 1O (¢u3uKe ompenenseT o0s3aTeabHOE TNPEAMETHOE COAEpIKaHue,
YCTaHaBJIMBAET PEKOMEHIyEMYI0 IOCIEI0BATENIbHOCTh U3YYEHUS TEM M pa3fiesioB y4eOHOro
npeaMera ¢ y4€ToM MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
npoliecca, BO3PAacTHBIX ocoOeHHocTel oOyuatrommxcs. Ilporpamma mno ¢usuke pgaér
NpeCTaBICHUE O IEISX, COJlEpKaHUU, O0Iel cTpaTernu 00ydeH s, BOCHUTAHUS U PA3BUTHUS
oOyuyaroImuxcs cpeacTBaMu yuebHoro npeamera «dusuka» Ha yriyOaéHHOM ypoBHe.

Wzydyenne kypca (U3HKU YrIIyONEHHOTO YpOBHS TO3BOJISIET PpEaIu30BaTh 3aJaud
po(hecCHOHAIbHON OpUEHTALMM, HAIPABIEHO HA CO3/IaHUE YCJIOBUM JIJISl IPOSIBIICHUSI CBOUX
WHTEJJICKTyalIbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaKIbIM OOYyYarolIuMcs, KOTOpbIe
HEOOXOIUMBI ISl TPOJOJDKEHUS 00pa3oBaHMsS B OpraHM3alMAX MPO(HECCHOHATBLHOTO
00pa3oBaHus MO PA3IUYHBIM (HU3UKO-TEXHUUYECKUM U WHXEHEPHBIM CHEIIUATIbHOCTSIM.

B nporpamme no ¢usuke onpenensrorcs IUIAHUPYEMbIE Pe3ysIbTaThl OCBOCHUS Kypca
Gu3MKM Ha YypOBHE CpeAHero oouero oOpa3oBaHUS: JIMYHOCTHBIE, METAlpEAMETHBIE,
npeaMeTHele  (Ha yriyOn€HHOM ypoBHe). HayuHo-MeTomonoruyeckoi OCHOBOM  JUIs
pa3paboTku TpeOOBaHUI K JMYHOCTHBIM, METANPEAMETHBIM M MPEAMETHBIM pe3yjbTaTaMm
00yyaroImuxcs, OCBOMBIIUX MPOrpaMMy Mo (PU3UKE HA YPOBHE CPEHETO 00Iero oopazoBaHus
Ha YIJIyOJIEHHOM YPOBHE, SIBIISIETCS CUCTEMHO-ESITEIbHOCTHBIN MOIXO0/.

[Tporpamma 1o ¢pu3uKe BKIOYAET:

IUTaHUpYEeMbIe Pe3yJIbTaThl OCBOCHUSI Kypca (M3MKU Ha YIiIyOJIEHHOM ypOBHE, B TOM
YHClie IPeIMETHBIE PE3YJIbTaThl IO rojlaM 00yUeHus;

cojiepkanue yueOHoro npeamera « Du3uka» mo rojgaM 00yUueHus.

[Tporpamma mo ¢u3nMKe MMEeT NMPUMEPHBIA XapakTep M MOXeT OBbITh HCIOJIb30BaHA
YUUTEISIMHU (U3UKU [Tl COCTABIIEHUSI CBOMX pabOUUX MPOTrpaMM.

[Iporpamma 1o (¢u3MKEe HE CKOBBIBAET TBOPUYECKYI0 WHHUIIMATHUBY YyYHTEIECH U
MPEAOCTABIAECT BO3MOXHOCTH JUISl pEaIU3allMi Pa3IN4YHbIX METOJUYECKUX MOIXOJ0B K
MpenoiaBanuio (GU3MKA Ha YrIyOJIEHHOM YPOBHE NMPH YCIOBHUU COXpaHEHHUs 00s3aTeIbHOU
4acTH COJEPKaHUs Kypca.

®dusnka Kak Hayka O HauOosiee OOIMX 3aKOHAX MPUPOJBI, BBICTyNass B KadeCTBE
y4eOHOr0 TMpeAMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIM BKJIAJ B CHUCTEeMYy 3HaHUU 00
okpyxkaromeMm mupe. [IkompHBIN Kypc (U3UKH — CHUCTEMOOOpPa3yIONIUK ISl €CTECTBEHHO-
HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIBbKY (PH3NYECKHE 3aKOHKI JIeXKAT B OCHOBE MPOIIECCOB U
SBJICHUM, W3y4aeMbIX XUMHUEH, Owuonorued, ¢usmdeckoil reorpadueld M acCTPOHOMHEH.
Hcnonp30BaHWe W aKTUBHOE MpPUMEHEHHE (M3MUYECKUX 3HAHUW OMPENeTHIIO XapakTep u
OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B c(hepe IHEPTreTUKH, TPAHCIIOPTA, OCBOCHHS



KOCMOCa, TMOJIyYeHHUS HOBBIX MaTe€pHaOB C 33JaHHBIMHU CBoiicTBamu. M3yueHue uszuku
BHOCUT OCHOBHOH BKJIaJ B (OPMHPOBAHHWE ECTECTBEHHO-HAYYHOW KApTHHBI MHpa
oOyuaromierocsi, B (pOpMUPOBAaHUE YMEHUN NPUMEHSATh HAY4YHBIM METOJ IO3HAHUSA TPU
BBITTOJIHEHUH UMH YY€OHBIX UCCIIETOBAaHHMA.

B ocHOBy kypca (u3uku Ha ypoBHE CpeiHEro o0Iero oopa3oBaHus MOJI0KEH PSIIT UICH,
KOTOPBIE MOKHO PaccMaTpUBaTh KaK MPUHIIMIIBI €r0 IIOCTPOCHUSI.

Hoen yenocmnocmu. B cOOTBETCTBUU C HEW KypC SIBISIETCS JIOTHUECKU 3aBEPIIEHHBIM,
OH COZEP)KUT MaTepuall U3 BCEX pasesioB (PU3HUKH, BKIIIOUAET KaK BOIIPOCHI KIIACCHYECKOMN, TaK
U COBpEMEHHOU (QU3HKHU.

Hoea zenepanuszayuu. B cooTBeTCTBUM C HEW Martepuan Kypca (U3MKH OOBEIUHEH
BOKpYT (usndeckux Teopuii. Benymmm B Kypce siBisiercsi popMUpOBaHUE NMPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U IIOJIE.

Hoea  cymanumapuzayuu. E€  peanuszanuss — TpEANoNaraeT  HMCIOJIb30BaHHE
TYMaHUTApPHOTO MOTEHIMala (U3NYECKONH HAYKH, OCMBICICHHE CBSI3U Pa3BUTHs (U3UKU C
pa3BUTHEM OOIIECTBA, & TAKKE C MUPOBO33PEHYCCKIMU, HPABCTBEHHBIMHU U SKOJIOTHYCSCKUMU
npoOeMaMu.

Hoea npuknaounou nanpagnennocmu. Kypc ¢usuku  yrmyOn€HHOrO  ypoOBHSA
MpEeArnojaraeéT 3HAKOMCTBO C IIMMPOKUM KPYIOM TEXHHYECKUX M TEXHOJIOTHYECKUX
MPUIOKEHUH U3YUYCHHBIX TEOPH U 3aKoHOB. [Ipu 3TOM paccMaTpuBalOTCs Ha YPOBHE OOIIHUX
MIPEICTABJICHUI U COBPEMEHHbBIE TEXHUUYECKUE YCTPOMCTBA, M TEXHOJIOTHH.

Hoen IKoiocuzayuu peajin3yercsa IMoCpeACTBOM BBCIACHUSA JJICMCHTOB COACPIKAHUA,
MOCBAIIEHHBIX AKOJOTHYECKUM HpO6J’I€MaM COBPECMECHHOCTH, KOTOPBIC CBA3AHbI C PA3BUTHEM
TCXHUKU U TeXHOJIOFI/II\/’I, a TaK¥XKe O6CY)K,Z[CHI/I$I HpO6J’I€M parnOHAJIBHOT'O MPUPOAOIIOJIB30BAHUA
Y DKOJOTMYESCKOI 0€30IIaCHOCTH.

OcBoeHue cojiepkaHusi IporpaMmbl O (PU3HUKE JOJKHO OBITh TOCTPOSHO HAa MPUHIIMIIAX
CHCTEMHO-/IEATEIbHOCTHOTO noxoa. s GU3uKN peanusanus 3TUX NPUHLIUIIOB Oa3upyercs
Ha UCIIOJIb30BAaHUH CAMOCTOSITEIIbHOIO SKCIIEPUMEHTA KaK OCTOSIHHO AEHCTBYIOLIETO (pakTopa
yueObHoro mpouecca. [ yriayOnéHHOro YpOBHS — 3TO CHCTEMa CaMOCTOSTEIBHOTO
YYEHUYECKOr0 JKCHEPUMEHTA, BKIIIOYAIOLIETO (POHTAIbHBbIE YUYEHWYECKHE OMBITHI MpHU
U3y4YeHUH HOBOIO Marepuana, jabopaTopHble paboThl W paboOThl MpakTukyma. IIpu sTom
BO3MOXKHBI JIBa crioco0a peanu3anuu Gu3n4ecKoro npakTukyma. B nepBom ciyuae mpakTHKyM
npoBouTcs a16o B koHue 10 u 11 xiaccos, a0 mociie NepBoro U BTOPOro MOJYTOAUN B
KaKIOM U3 3THX KjaccoB. BTopoil cnocod — 310 uHTErpanust paboT NpakTUKyMa B CUCTEMY
71a00paTOPHBIX pabOT, KOTOPBIE MPOBOAATCS B MpoLIEcce N3ydeHus pazzaena (Temsl). [Ipu sTom
nojg paboTaMu MpPAaKTUKyMa IIOHUMAeTCs CaMOCTOSITEIbHOE HCCIEA0BaHHE, KOTOpOE
IPOBOJUTCS MO PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BUAa €3 MOIAaroBoi HHCTPYKIIUH.

B nporpamme no ¢u3nke cuctemMa y4eHHUECKOTr0 SKCIIEpUMEHTA, J1abopaTOPHBIX padoT
U TpakTHKyMa IpEJACTaBlieHa E€IMHBIM IepedHeM. BpIOOp TeMaTMKH Ui 3TUX BHJIOB
YUYEHUYECKUX MPaKTUUYECKHX pabdOT OCYIIECTBISETCS YYacTHHKaMH 00pa3oBaTEIbHOTO
npoliecca MCXOJs M3 OCOOCHHOCTEH MOYypOYHOIrO IUIAHMPOBAHMS M OCHAILCHMS KaOMHETa
¢uzuku. [Ipu sTOM oOecrneunBaercs OBIaJeHUE OOYYAIOUUMHUCS YMEHUSMU IPOBOJIUTH
OpsMble M KOCBEHHBIE M3MEPEHUs, WCCIICAOBAHUS 3aBUCUMOCTEH (M3MYECKUX BEIHYUH U
IIOCTaHOBKY OIIBITOB I10 MIPOBEPKE NMPEI0KEHHBIX THIIOTES.



Bbonbiioe BHUMaHUE yesieTcs peleHUIo pacu€THBIX U KaueCTBEHHBIX 3a1a4. [Ipu aTtom
JUTISL pacyETHBIX 3aJ1a4 MPUOPUTETOM SIBJIIFOTCS 3a7a4M C SIBHO 33JJaHHOM M HESIBHO 3aJIaHHOU
buznyecKoil MOIEIBIO, TO3BOJISIONINE IPUMEHSITh H3yUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK
U3 OJIHOTO pazzielia Kypca, TaKk U UHTErpUpys MIPUMEHEHHUE 3HaHUM U3 pa3HbIX paszaenoB. s
KAueCTBEHHBIX 3aJau MNPHOPUTETOM SBJISIOTCS 3aJaHusl Ha OObsICHEHUE/TIpelcKa3zaHue
poTeKaHus (PU3NIECKHX SBICHUIN U MIPOIECCOB B OKPYKAMOIIEH KU3HHU, TpeOYoIIre BeIOOpa
buznyecKoil MoAenu Al CUTyalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuun ¢ TpedoBanusamMu PI'OC COO k  maTepHabHO-TEXHHYECKOMY
obecrieyeHnto yueOHOro mporecca Kypc GU3UKH yriryOJaEHHOTO YPOBHS HA YPOBHE CPEIHETO
o0miero oO6pa3oBaHus JOHKEH M3YydaTbCs B YCIOBHUSX IMpenMeTHoro kabuxera. B kaOunere
¢u3uku IODKHO OBITH HeoOxomumoe JabopaTopHOe 00OpYyIOBaHWE Ui BBIIOJHEHHUS
yKa3aHHBIX B MporpamMme no (u3MKe yYeHWYECKHX OIBITOB, JIAOOPATOPHBIX paboT U paboT
IPAKTUKyMa, a TaKXKe IEMOHCTPALMOHHOE 000pYI0BaHHE.

JemoHCTpaniioHHOE 000py/I0oBaHUE (POPMUPYETCSI B COOTBETCTBUU C TPUHIIUIIOM
MUHUMAJIBHON TOCTATOYHOCTH U 00€CIIeYNBAET MOCTAHOBKY MEPEUYHCIEHHBIX B IPOTrpamMme 1o
(1)I/I3I/IK€ KIIIOYEBBIX I[CMOHCTpaIII/Iﬁ AJI1 UCCIICAOBAHHA H3Yy4YaCMbIX SIBJICHUN W MpouecconB,
SMIUPHUUECKUX U (PyHIAMEHTaIbHBIX 3aKOHOB, UX TEXHHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 000pyIOBaHUE ISl YUCHUUECKUX NMPAKTUIECKUX paboT ¢opmMupyercs B
BUJIC TEMAaTHYECKUX KOMIUIEKTOB U 00ECIIEUMBAETCS B PAacu€Te OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. TeMaTnyeckue KOMIUIEKTHI J1a0OpaTOPHOTO OOOPYAOBAaHUS JIOJIKHBI OBITH
IOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUU aHAJIOTOBBIX U IHU(POBBIX NPUOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPHUTEIIBHBIX CUCTEM B BUJIE HU(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU LEJIIMU U3Y4YEHUSI PU3UKU B 00111eM 00pa30BaHUHU SABIISIOTCS:

dbopMHUpOBaHHE WHTEpPEca W CTPEMJICHUS OOYYAIOMIMXCS K HAYYHOMY H3yUYCHUIO
MPUPOJIBI, PA3BUTHE UX MHTEIJIEKTYalbHBIX M TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TMPEJICTaBICHUMM O HAyyHOM METOJle€ TMO3HaHUS M  (QOpPMHUpPOBaHUE
HCCIIEI0BATEIBCKOrO OTHOLICHUS K OKPY KAIOLIUM SIBIICHUSM;

dbopMUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa MU3yuyeHUs OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMHupoBaHHEe YMEHUN OOBSICHATH SIBJICHUS C MCIIOJIb30BaHUEM (PU3MUECKUX 3HAHUM U
Hay4HbIX JI0Ka3aTeJIbCTB;

dbopMHUpOBaHKE TIPEACTABICHUN O poyin (DU3UKU JJIA PA3BUTHUSI IPYTHUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUI;

pa3sBUTHE TpEACTaBICHUII O BO3MOXKHBIX cdepax Oyaymie mnpodeccnoHanbHON
JESITeIbHOCTH, CBSA3aHHBIX C (PU3MKOM, MOArOTOBKAa K JajibHeWiieMy OOydeHHI0O B 3TOM
HaIlpaBJICHUH.

Joctmxenne 3TuX 1ened oOecreunBaeTcs pelIEHUEM CIEAYIOUUX 3ajlad B IMpoLecce
U3y4eHus Kypca (U3MKU Ha ypOBHE CpeHero oouiero oopa3oBaHusi:



npuoOpeTeHne CUCTEMBI 3HAHUN 00 O0mMMUX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHUSAX, BKIIOYAs MEXaHUKY, MOJCKYJSpHYI0 (H3UKY, 3JIEKTPOJUHAMHKY, KBAaHTOBYIO
(GU3HKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHEe YMEHHI NPUMEHATH TEOPETUUYECKHE 3HAHUS Ui OOBSICHEHUSA
(du3nUecKux SBICHUN B MPUPOJE U JJIS IPUHATUS MPAKTHUECKUX PEUICHUN B IMOBCETHEBHOMN
JKU3HH;

OCBOEHHE CITIOCOOOB pEICHHS Pa3IMYHBIX 33]1a4 C SIBHO 33JaHHOMN (DHU3HUECKOI MOJIENbIO,
3aja4, MOAPa3yMEBAIOUINX CAMOCTOSTEIbHOE CO3JaHue (U3NYECKON MOJEeNH, a/leKBaTHOU
YCIIOBUSIM 33J]a4i, B TOM YHCJIE 33]1a4 HHKEHEPHOTO XapaKTepa;

ITOHMMaHHC (1)I/ISI/I‘IGCKI/IX OCHOB M IIPUHIHUIIOB I[GﬁCTBHSI TCXHUYCCKUX yCTpOfICTB u
TEXHOJIOTHUYCCKUX IIPOUCCCOB, UX BJIUAHUA Ha OKPYKAIOLIYIO CPEAY,

OBJIaACHUEC MCTOJaMHU CaMOCTOATCIbHOI'O INNIAHUPOBAHHA KW IMPOBCACHUA (1)I/I3I/I‘ICCKI/IX
SKCIICPUMCHTOB, aHaIM3a W HWHTCPIPCTALIUN I/IH(i)OpMaHI/II/I, ornpeacicHusda AJOCTOBCPHOCTHU
MMOJIYYCHHOI'O pE3yJIbTaTa,

CO3/IaHUE YCJIOBHH ISl Pa3BUTHS YMEHUH MPOEKTHO-HUCCIICI0BATEIbCKOM, TBOPUYECKON
JIeSTCIIBHOCTH;

pa3BuUTHE HHTEpeca K chepam mpodeccnoHanbHOM 1eATeIbHOCTH, CBI3aHHON ¢ (PU3UKOM.

B cootBerctBuu ¢ TpeboBanusiMu @I'OC COO yrinyOnéHHbIM ypOBEHb H3YUYCHHS
ydyeOHoro mpeamera «®Du3nka» Ha ypOBHE CpeAaHero oOmiero oOpa3oBaHHUs BbIOMpaeTcs
00y4JarmuMuUCs, MIAaHUPYIOIIUMH TPOAOKEHUE 00pa30BaHUs O CIENHATBbHOCTAM (UZUKO-
TEXHUYECKOTO MPOQUIIS.

Ha wusyuenue ¢usuku (yriyOn€HHBIM YpPOBEHb) HAa YPOBHE CpEIOHEro OOIIero
oOpa3zoBanus orBoautcs 340 gacos: B 10 kiacce — 170 gacoB (5 yacos B Heneno), B 11 kmacce
— 170 yacoB (5 yacoB B HEJIEIIO).

[Tpu peanuzaruu mporpamMmbl Mo mpeameTy «DPu3nka» UCHOIB3yeTcsl 000pyI0BaHUE

COBPEMEHHOI0  00pa30BaTE€IbHOIO LEHTPAa E€CTECTBEHHO-HAYYHOM M  TEXHHUYECKOU
HanpasieHHocTH «Touka Pocray 'BOY COIL nm. E.A. Kuprommusa c. bonemas Pakoska.

COIEPKAHUE OBYYEHMUA

10 KUIIACC
Paszpnen 1. Hay4Hblii MeTOJ O3HAHMSA NPUPOABI.

®uznka — pyHIaMeHTallbHasl Hayka o mpupoje. HaydHslii METOJ] MO3HAHUSI U METOIbI
UCCIeI0BaHNs (PU3NYECKUX SIBICHUH.

DKCIIepUMEHT U TeOpHs B IIpoliecce Mo3HaHust npupoasl. HabmoaeHne u S5KCIepruMeHT B
buzuke.



Cnioco0s1 n3MepeHust PU3NIECKUX BEIIMUMH (aHAJIOTOBBIC M ITU(PPOBBIE U3MEPUTEITHLHBIE
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu u3MepeHuit pusnueckux BennYrH (a0COTIOTHAS U OTHOCUTENbHAS).
MonenupoBanue GU3NYECKUX SIBICHUN U TIPOIECCOB (MaTepuanbHasi TOUYKa, a0COIOTHO
TBEPAOE TENO, WJealdbHas >KUAKOCTh, HICAJBbHBIA Ta3, TOYEUHBIH 3apsn). [ umoresa.

Pu3n4eCcKuil 3aKOH, IPAHMILIBI €0 IPUMEHUMOCTH. DU3HUecKast TEOpUsl.

Ponp u mecto ¢usuku B HOpMHpPOBaHHHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpA, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Yuenuueckuit 3xkcnepumenm, nadopamopnvie padomut, RPAKMUKYM.

W3mepenne cuiibl TOKa M HANpPsDKEHHUS B IIEMHM TOCTOSHHOTO TOKAa TPU TOMOIIH
AQHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HakoMCTBO ¢ ] poBoii 1adboparopueii mo gusuke. [Ipumepsl u3MepeHus: GU3NIECKUX
BEJINYMH ITPU TIOMOIIN KOMIIBIOTEPHBIX TaTYHKOB.

Pa3pen 2. MexaHnuka.
Tema 1. Kunemamuka.

Mexaunueckoe aBrmxkenune. OTHOCUTEIBHOCTh MEXAHHUYECKOTO IBIKeHusaA. Cucrema
oTCcuYéTa.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Pannyc-BekTOp MarepuaibHOM TOYKH, €ro NMPOEKIMM HAa OCH CHUCTEMBl KOOPIMHAT.
Tpaexropus.

[Tepemenienne, cKopocTh (CpeiHsss CKOPOCTh, MTHOBEHHAsi CKOPOCTh) M YCKOpPEHHE
MaTepHaanoﬁ TOYKH, UX IMMPOCKIHUU HA OCH CUCTCMbI KOOpAWHAT. Cnoxenue HepeMeHIeHHfI n
CJI0’)KEHHE CKOPOCTEM.

PaBHoMepHOE ¥  PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBWXKEHWE. 3aBHUCHUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTepUAIIbHON TOYKU OT BPEMEHH U UX TPaUKH.

CBobosaHoe majseHue. YCKopeHue cBOOOIHOro najeHus. /[Buxenue tena, OpomeHHOro
IIOJ] YIJIOM K TOPU30HTY. 3aBHCHUMOCTh KOOPAMHAT, CKOPOCTH M YCKOPEHHS MaTepHAIBHON
TOYKH OT BPEMEHU U UX TpaduKH.

KpuBonuneiinoe neuxenne. J[BrkeHne MaTepruaibHON TOUYKH 110 OKPYKHOCTH. YTIIOBast
W THHEHas ckopocTh. [lepuon un wacrota oOpamenus. LleaTpocTpemuTtensHoe (HOpMaIbHOE),

KacaTCJIbHOC (TaHFCHI_II/IaJ'ILHOC) " IOJIHOC YCKOPCHUC MaTepHaHBHOﬁ TOYKHMU.

Texundeckue yCTpOﬁCTBa N TEXHOJOTMYCCKHUE TMPOHCCCHI: CIIMAOMETP, ABUXCHUC
CHaps 0B, HCIIHBIC, I_HCCTepéH‘-IaTLIC n peMéHHBIe nepeaadn, CKOpOCTHLIC .III/I(I)TBI.

Hemoncmpayuu.

MO,Z[GJIB CHUCTCMBbI OTC‘-IéTa, HWIUTIOCTpAaluAd KHHECMATUUYCCKUX XaPaAKTCPUCTHUK ABHUIKCHUS.



CrocoOBI UCCIIENOBAHUS IBUKECHUN.

NnmrocTpanus npeneasHoro nepexoaa i u3MepeHue MIrHOBEHHOM CKOPOCTH.
[IpeoOpa3zoBanue NBHKEHHUI C UCTIOIB30BAHHEM MEXaHH3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

HaGmronenne ABM>XEeHUS Tea, OPOIIEHHOTO MOJ] YTJIOM K TOPU30HTY ¥ TOPU30HTAIIBHO.
Hamnpagnenue ckopocTu npu JBUKEHUHU MO OKPYKHOCTH.

[IpeoOpa3zoBaHme yIriIOBOH CKOPOCTH B PEIYKTOPE.

CpaBHeHME TTyTeH, TPAEKTOPHA, CKOPOCTEH ABUKEHHS OJTHOTO U TOTO K€ TeJla B pa3HbIX
CHUCTEMAaX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomsl, npaKmuKym.
W3ydeHne HepaBHOMEPHOTO ABUKEHHUS C LENbIO OMPEIeTICHUs] MTHOBEHHON CKOPOCTH.

W3mepeHrne yCKOpeHUss TpH MPSIMOJIMHEHHOM paBHOYCKOPCHHOM JIBDKCHHH 10
HAKJOHHOM IIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JIBUKEHUU.

N3mepeHue yckopeHHMs CBOOOJHOTO MajeHUs (PEKOMEHIOBAaHO MCIIOJIb30BaHUE
1u(poBoi 1abopaTopun).

W3ydeHue ABMKEHUS Tena, OpOIIEHHOT0 ropu30oHTalIbHO. [IpoBepka runoress! o npsaMoit
IIPONOPLUUOHAIBHON 3aBUCUMOCTH MEXKAY JAIBHOCTBIO TOJIETA U HAYAJIBHON CKOPOCTBIO TEJA.

I/I3yquI/Ie ABUIKCHUS TECJIa 110 OKPYIKHOCTHU C MMOCTOSIHHOM 10 MOAYJIFO CKOPOCTBIO.

I/ICCJ'IGI[OBaHI/Ie 3aBUCUMOCTH IICPUOa 06paHI€HI/I$I KOHHYCCKOIro MasTHHKa OT €ro
napamMeTpoOB.

Tema 2. /lunamuxa.

IlepBbiii  3akoH  Hbroroma. HMHepuumaneHble  cucreMmsl  orcuéra.  IIpuHinun
oTtHOocuTenbHOCTH ["anunes. HennepuuanbHbie cucteMbl 0TCUETA (ONpeeNieHue, IPUMEPHI).

Macca tena. Cuna. [lpuHuun cynepno3uuuu Cui.
Bropoit 3akoH HeroToHa 117151 MaTepUaIbHON TOYKHU.
Tperuii 3akoH HproTOHA i1 MaTepUaIbHbBIX TOUEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh TPABUTALIMOHHOW M HHEPTHOM MACCHI.



Cuna TskecTU. 3aBUCHUMOCTh YCKOPEHHUSI CBOOOJHOTO TMaJeHUS OT BBICOTHI Haj
MOBEPXHOCTHIO TUTAHETHI M OT Teorpaduyeckoil MUPOTHL. J[BM)KEHHE HEOSCHBIX TEN U UX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocmMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, IBHXyYIIErocs ¢ yCKOPEHHUEM.

Cuna tpenusi. Cyxoe tpenue. Cuia TpEeHHUS CKOJBKEHHUS W CHJIA TPEHUS TOKOS.
Koaddurment tperus. Cuna CONpOTUBICHUS NIPHU ABMKCHUU Tella B KUIKOCTH WIH Taze, e
3aBHCUMOCTH OT CKOPOCTH OTHOCUTEJILHOTO JABHKEHUS.

Hasnenue. I'unpocraruueckoe nasinenue. Cuiia Apxumena.

Texuudeckue yCTpOﬁCTBEl U TCXHOJIOTHYCCKUC IPOLUECCChI: MOAUIMWITHUKH, ABUKCHHUC
HCKYCCTBCHHBIX CITYTHUKOB.

Hemoncmpayuu.
HabGmonenue nrkeHus Tel B MHEPIUAIBHBIX M HEMHEPIMAIBHBIX CUCTEMAaX OTCUETa.
IIpuHIUIT OTHOCHTEIBHOCTH.

KaueHne IByX HWIMHAPOB WIM IIAPOB PA3HOM MAacChl C OJUHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIBHO HEUHEPLUAIBHOW CUCTEMBI OTCUETA.

CpaBHeHHE PaBHOACHCTBYIOIIEH MPUIIOKEHHBIX K TEIy CHUJI C MPOU3BEIICHUEM MAaCChI
TeJIa HAa €r0 YCKOPEHNE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cuil, BOSHUKAIONINX B PE3yJIbTATE B3aUMOJICHCTBUS Tell.

H3mepeHne Macc 1o B3auMOJICHCTBUIO.

HesecomocTs.

Bec Tena nmpu yCKOpEHHOM MOIBEME U TAJCHUH.

[{enTpOOEKHBIE MEXaHU3MBI.

CpaBHeHUE CHIT TPEHUS TTOKOSI, KAUECHUS i CKOJBKCHHUS.

Yuenuueckuii sxkcnepumenm, nabopamopuwvie padbomot, nPAKMUKYM.

H3mepeHne paBHOACHCTBYIOIICH CHJI P IBMKEHUU OpycKa 110 HAKJIOHHOM MIOCKOCTH.

[TpoBepka rumoTe3bl O HE3aBUCUMOCTH BPEMEHM JBMKEHUS Opycka IO HaKIOHHOM
IIJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MACCBHI.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BOSHHKAIOMINX B MPY>KUHE U PE3MHOBOM
obpasrie, oT ux nedopmaruu.

W3yuenune NBMKCHHS CHCTEMBI TEI, CBA3aHHBIX HUTHIO, MEPCKUHYTOW uepe3 JIETKHid
OJIOK.



N3mepenne korduipeHTa TpeHus 1Mo BeTUIHHE YTII0BOTO KO PHUIneHTa 3aBUCUMOCTH
FTp(N).

HccrnenoBanne MABWKCHHS OpycKa [0 HAKIOHHOW TUIOCKOCTH C TEPEMEHHBIM
K03 PUIMEHTOM TpEHUS.

W3ydeHne NBUKECHUS IPy3a Ha BaJly C TPCHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomoTHO TBEpoe Teno. [locTynaTenbHoe U BpalaTeabHOE ABMXKEHNE TBEPAOIO Tea.
MoOMEHT cHiIbl OTHOCHUTEIBHO OcH BpauieHus. 1lnedo cumbl. CrnoxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TskecTu Tena.

VYcioBus paBHOBECHUS TBEPIOTO TEIA.

yCTOfI‘lPIBOC, HGYCTOﬁqHBOG, 663p83J'II/I‘IHO€ PaBHOBCCHC.

TexHudeckue yCTpONUCTBA U TEXHOJIOTUYECKUE MPOLECChl: KPOHIUTEHH, CTPOUTEIIBHBIN
KpaH, peleTryaTble KOHCTPYKIIMH.

Hemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunael paBHOBecHs.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKkmuKym.
HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALCHUS.
KoHcTpynpoBaHye KpOHIITERHOB U PACYET CUIT YIIPYTOCTH.

N3yueHnne yCTOWYMBOCTH TBEPAOTO TEJIA, UMEIOIIETO IIOMIAb ONIOPHI.

Tema 4. 3akonvl cCOXpanHeHun 6 MeXaHUKe.

I/IMHYJ'ILC MaTepHaHBHOﬁ TOYKH, CUCTEMbI MaTCPHUAJIbHBIX TOYCK. HCHTp MacCC CHUCTEMBI
MaTCpHAJIBHBIX TOYCK. TeopeMa O JIBMKCHHH LIEHTPA MacCC.

I/IMHy.]'II)C CUJIBI 1 USMCHCHUC UMITYJIbCa TEJIA.
3akoH COXPAaHCHUS UMITYJIbCA.
PeakTtuBHOE ABMKEHUE.

MomeHT HMITYJIbCa MaTepI/IaJIBHOﬁ TOYKH. HpCI[CTaB.HeHI/Ie 0 COXpaHCHHUHU MOMCHTa
HMITYJIbCa B ICHTPAJIBHBIX IMOJIAX.

Pabora cunbl Ha MaioM U Ha KOHeYHOM mepemeniennn. [ paduueckoe npeacrapneHue
pabOTHI CHITHI.



MOIIHOCTh CHJIBL.

Kunernueckast sneprust MatepuanbHoi Touku. Teopema 00 M3MEHEHUM KHHETHYECKOH
SHEPIrUH MATEPUATILHON TOYKH.

[ToTeHnumanbHble U HEMOTEHIUANIbHBIE CHIIbL. [loTeHnanbHas sueprus. [loTeHmansHas
SHeprus ynpyro aegopmupoBaHHON MpyKuHbL. [loTeHnnanbHas sHeprust Tejaa B 0OJHOPOJTHOM
rpaBuTaliuoOHHOM 1oJjie. [loTeHunanpHas sHeprus Tejaa B rpaBUTALIMOHHOM T0JI€ OJTHOPOIHOTO

nrapa (BHyTpH U BHe 11apa). Bropas kocMuyeckasi CKOpocTb. TpeTbst KocMUYecKasi CKOPOCTb.

CBs13b pa60TbI HCIMMOTCHUHMAJIBHBIX CHUJI C UBMCHCHUEM MEXaHHUYECKOM OHCPTHUU CUCTCMBbI
Tel. 3aK0OH COXpaHCHUA MEXaHHYeCKOH OHCPIHUH.

Vnpyme " HEYIIPYTHUEC CTOJIKHOBCHHUA.

VYpaBHenue bepHyim Ui MacalbHOM KUAKOCTU KaK CJIEICTBHUE 3aKOHA COXPAaHEHUS
MEXaHUYECKON YHEPTUU.

TexHn4eckue yCTpoUCTBa U TEXHOJIOIMYECKUE NPOLECCHI: ABUKEHUE PAKET, BOAOMET,
KONEP, MPYKUHHBIA MUCTOJIET, THPOCKOI, (UTYpHOE KaTaHWE Ha KOHBKaX.

Hemoncmpayuu.

3aK0oH COXpaHEHUsI UMITYJIbCa.

PeakTuBHOE IBIKEHUE.

N3mepenrie MOLTHOCTH CHJIBI.

V3meHeHne 2Hepruy Tea MPH COBEPIIEHUU paOOTHI.

B3anmMuble npeBpaleHuss KHHETUYECKON U NMOTEHIIMAIBHOW SHEPIUM NpU ACUCTBUU Ha
TEJIO0 CHUJIBI TSKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHepruy Mpy CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadopamopusie padomol, nPAKMUKYM.

N3mepenne umimyJsibca Tena o TOpMO3HOMY ITyTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJIENH IEKTPOMOOMIISI U MOIIIHOCTH CUJIBI TSTH.
CpaBHEHHE U3MEHEHMS UMITYJIbCA T€JIa C UMITYJIbCOM CHIIBI.

HccenenoBanue COXpaHeHUs UMITYJIbCa IIPUA YIIPYTOM B3aUMOJEHCTBHH.

W3mepeHre KHHETUYECKOM YHEPTUHU Tejla [0 TOPMO3HOMY ITyTH.

CpaBHEHUE U3MEHEHUS MTOTEHIIUAIBHON SHEPIUU NPY>KUHBI ¢ paOOTOM CUIIBI TPEHHSL.

Omnpenenenue pabOThI CUIIBI TPEHUS TIPU ABUKEHUHU TeJa MO0 HAKJIIOHHON TJIOCKOCTH.



Paznen 3. MoJjiekyJsipHasi pu3uKa 1 TEPMOAUHAMHUKA.
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOT MEoPUU.

OcHOBHBIE MOJIOKEHUSI MOJEKYJIsipHO-KuHeTHueckoil Teopuu (MKT), ux omnbiTHOE
obocHoBanue. uddysus. bpoyHoBckoe apukeHue. Xapakrep ABUKEHHs M B3aUMOJCHCTBUSA
YaCTHI] BeIeCTBa. MOIeH CTPOSHUS T'a30B, KHUIKOCTEH U TBEPBIX TNl U 0OBICHEHNUE CBOMCTB
BEIIECTBA HAa OCHOBE 3TUX Mozeneil. Macca m pa3mepsl Mojekyn (atoMoB). KomnuecTtBo
BemectBa. [locTtostnuas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u crnocoObl e€ mamepenus. Lllkana temmeparyp
Lenbcus.

MOI[GJIB nacaJbHOro rasa B MOJIGKYHSIpHO-KI/IHeTI/I‘{eCKOfI TCOpHUU: YaCTHIIbI Trasa
ABUIKYTCA XaOTUYCCKH U HC B3aHMOHeﬁCTBYIOT APYyT C Apyrom.

['a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Kiamneiipona. AOGcCoiroTHas TeMiepaTrypa
(wkana Temnepatyp KeneBuua). 3akon J[lanprona. M3ompouecchl B HAEaTbHOM Ta3e C
IOCTOSIHHBIM ~ KOJIMYECTBOM  BelllecTBa. ['paduueckoe mpeacTaBlIeHUE H3ONPOLIECCOB:
U30TepMa, U30X0pa, n3o00apa.

CBs3p MEXJy [JaBJICHHMEM W CpEJHEH KUHETHYECKOH SHeprued NnocTynaTreabHOro
TEIUIOBOI'O JIBUKEHUS MOJIEKYJl HJEaJbHOro ra3a (OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-

KMHETUYECKOW TEOpUU HJI€aTbHOIO ra3a).

Cs3p  aOCONIOTHOM TeMIlepaTypbl TEPMOJMHAMUYECKOW CHCTEMBI CO CpeaHei
KMHETUYECKOW SHEprUell MOCTYNaTeIbHOr0 TEMIOBOTO IBUKEHUS €€ YaCTHIL.

TexHuyeckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLECCHl: TEpPMOMETp, Oapomerp,
MIOJIyYEeHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4aCTHUI] BEIIECTBA.

Mogenb OpOyHOBCKOTO JIBHXKCHHS.

Buneoponuk ¢ 3anucbio peabHOro OpOyHOBCKOTO JIBUKEHUSI.
Juddysus xuakocTent.

Mogens onbita IITepna.

[TputsxeHne MOJIEKYII.

Monenu KpucTasIn4ecKuX peréToK.

HaOnroneHue u uccienoBaHue N30MpoLECcCOB.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomol, npaKmuKym.

I/ICCJIGI[OBaHI/Ie npouecca yCTaHOBHeHI/IH TCIIJIOBOI'O paBHOBeCI/ISI HpI/I TGHJIOO6M€H€
MEXK]ly TOpAYEH B XOJIO0THON BOJOM.



W3ydeHne M30TEpPMUYECKOTO Iporecca (PEKOMEHJIOBAHO HCIOJIb30BaHUE HU(GPOBOMA
nabopaTopun).

N3ydeHue n30XopHOTOo mpouecca.

N3yuenne n306apHOro mnporecca.

IIpoBepka ypaBHEHUS! COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennogvie mauwiunol.

Tepmomunamuueckas  (TJ[) cucrema. 3amanue  BHEIIHMX — YCJIOBHM IS
TEPMOJMHAMUYECKOM CcHUCTeMBl. BHemHue u BHyTpeHHue napamerpbl. Ilapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEJHUE 3HAUCHMSI BEJIMUMH, ONKUCHIBAIOIIMNX €€ COCTOSIHUE

Ha MUKPOCKOITMYECKOM yYPOBHE.

HyneBoe Ha4dalio TCPMOAUHAMHUKMH. CaMOHpOI/ISBOHBHaﬂ pei1aKkcanusa
TepMOI[HHaMH‘IGCKOﬁ CHUCTCMBI K TCIIJIOBOMY PABHOBCCHIO.

Mopnens ujeanbHOro rasa B TEPMOJMHAMUKE — CHUCTEMa YpaBHEHMH: ypaBHEHUE
MenneneeBa—KianelipoHa 1 BbIpaKE€HUE JI1 BHYTPEHHEN DHEPIUM. Y CIIOBUS IPUMEHUMOCTH
9TOW MOJIENM: HU3Kas KOHILIEHTpalMsl YacTHll, BBICOKME TeMIeparypbl. BwipaxkeHue mis
BHYTPEHHEH SHEPTUH OJJHOATOMHOT'O MI€aIbHOTO rasa.

KBa3ucratnueckne u HeCcTaTHYSCKHUE IIpOonuCCChI.

DneMeHTapHas paboTa B TepMOJAMHAMUKE. Beruncienue padoTel 1o rpaduky mporecca
Ha pV-nuarpamme.

Termonepezlaqa KaKk croco0 H3MEHEHHUS BHYTpeHHCﬁ OHEpTrun TepMOHHHaMquCKOﬁ
CHCTEMEI 0€e3 COBCPLICHUA pa6OTI>I. KOHBCKHI/I?I, TCIIOMPOBOJHOCTD, U3JTYUCHUC.

KomnuectBo Temnotel. Tenno€émMkocTh Tena. YenpHas M MOJISIpHAs TEIIIOEMKOCTH
BelllecTBa. YpaBHeHHE Maitepa. Y aenpHas TEIUIOTa CropaHus ToruimBa. Pacuér komuuectsa
TEIJIOTHI TIpH Teruionepenaye. [lonstue o0 agunadbaTHOM Mporiecce.

[TepBblii 3aK0oH TepMoanHAMUKH. BHyTpeHHs s sHeprus. KoauuecTBo TemnoTsl U paboTa
KAaK Mepbl N3MEHEHUSI BHYTPEHHEN YHEPTUN TEPMOINHAMUYECKON CHCTEMBI.

Btopoil 3akOH TEpPMOJIWHAMMKHM JUIsI PAaBHOBECHBIX IIPOLIECCOB: 4YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKOH CHCTEMbI MPOXOIUT €IUHCTBEHHAas aguadaTa.
AOcoroTHas TeMIiepaTypa.

Bropoii 3ak0H TepMOIUHAMUKH JIJIs HEPABHOBECHBIX IPOIIECCOB: HEBO3MOYKHO ITEpe/IaTh
TEIIOTy OT Ooyiee XONOAHOTO Tena K Oonee Harperomy 0Oe3 kommneHcanuu (Kmaysmyc).
HeoOpaTMOCTh MPUPOTHBIX MTPOIECCOB.

[Ipunnuune! aeiictBus Ternosbix MammmH. KITI.

MakcumansHoe 3Hauenue KI1/1. Iukn Kapho.



OKOJIOTUYECKHE AaCIEKThl HCIOJIb30BaHHUA TEIUIOBBIX  JBuUrarencii. TemioBoe
3arpsi3sHEHUE OKPYIKAIOIIEH Cpebl.

TexHnyeckue ycTpoHcTBa U TEXHOJOTMYECKHUE MTPOLIECCHI: XOJIOAUIbHUK, KOHIUILIUOHED,
MU3eTbHBIA W KapOIOpAaTOpHBIN JBHUraTeNH, MapoBas TypOWHA, MOJIYYEHHE CBEPXHH3KHUX
TEMIEPATYp, YTWIM3ALMs «TEIJIOBBIX» OTXOJOB C HCIOJb30BAaHUEM TEIUIOBOIO HAacoCa,
YTHJIM3aLKs OMOOPraHUYECKOr0 TOIUIMBA AJIs BEIPAOOTKH «TEIIOBOI» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

W3MmeHeHne TemnepaTypsl IpU a11adaTHYECKOM pacIIMpPEHUH.

BosgyuHoe oruuso.

CpaBHeHHE YI€TbHBIX TEIIIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEN YHEPTHH.

HccnenoBanue aquabaTHOro mpoiiecca.

KomnbroTepHble MOJIENN TEIUIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomsl, npakmuxym.

N3mepenne yaenbHOU TeMI0EMKOCTH.

HccnenoBanue npoliiecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOTo mpoiiecca.

N3yueHune B3auMOCBS3U YHEPTUU MEKMOJIEKYIISIPHOTO B3aUMOJAECICTBUSA U TEMIIEPATYPbI
KHTICHUS JKUIKOCTEH.

Tema 3. Azpezamnble cocmosanusn eeuiecmea. Daszosvle nepexodbl.

[TapooOpa3zoBanue u KoHAeHcanus. cmapenue u kureHue. YJenbHas TeIuioTa
napooOpa3oBaHusl.

HaCI)IIIIeHHEJe N HCHACBIMICHHBIC IIapbl. KagectBeHHast 3aBHCHMOCTH IIOTHOCTH M
AaBJICHUS HACBIIICHHOTO ITapa OT TEMIICPATypPhbl, UX HC3aBUCUMOCTb OT 00BEMa HaCbIIICHHOTI'O
rnapa. 3aBUCHUMOCTh TEMIICPATYPbI KUIICHUA OT AaBJICHUA B J KUAKOCTH.

BrnaxHocTth Bo3ayxa. AGCOIIOTHAS U OTHOCUTENIbHAS BIAXKHOCTb.

Teépnoe Ttenmo. Kpucrammdyeckue u amopdHble Tena. AHHU30TPONHS CBOICTB
kpuctaos. [lnaBnenue u kpuctamumsanus. Y enpHast TeuioTa miasieHusd. CyOnumanus.

Hedopmaruu tBEpIOTO Tena. Pactsokenne u cxartue. Cnur. Moayne FOnra. Ipenen
yOpyrux aedopmaruii.



TennoBoe pacmMpeHne JKUIKOCTeH U TBEPIBIX TN, 00BEMHOE U TMHEHHOE pacIIupeHue.
AHTapMOHHM3M TEIUIOBBIX KOJIeOaHUH YacTHUI] BEIIECTBA KaK MPUYMHA TETIOBOTO PACIIUPEHUS
TeJ (Ha KAYeCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEprun B (Pa3zoBbIX Mepexoax.

YpaBHeHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOe  HaTspkeHHe.  Kod(dummeHT  MOBEPXHOCTHOTO  HATSHKEHUS.
Kanunnspusie siBnenus. JlaBieHue noa UCKpUBIEHHONW MOBEPXHOCTHIO kuakoctu. dopmyna

Jlamaca.

Texuudeckue yCTpOfICTBEl U TCXHOJIOTMYCCKHUEC TIPOUECCChI: KXUIAKUC KPUCTAJIbI,
COBPCMCHHBIC MaTCpUaAJIbI.

Hemoncmpayuu.

TeroBoe pacmpeHue.

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenne. Kunenue rnpu noHWKEHHOM JIaBJICHUH.

W3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OnBITHl ¢ MBUIBHBIMH TJIEHKAMHU.

CmauuBanmue.

Kanwnnsipasie sBieHus.

Moien HEHbIOTOHOBCKOM KUJIKOCTH.

Cnoco0Ob1 U3MEpEeHUs BIAKHOCTH.

HccnenoBanue HarpeBaHusl M MIIABJICHUS KPUCTAITMYECKOTO BELIECTBA.
Bunsr nedopmarmii.

Habmonenue maneix gedopmariuii.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomoi, npaKkmukKym.
N3ydeHue 3akOHOMEPHOCTEN HCTIAPEHUSI )KUIKOCTEM.

W3mepenne yaenbHOM TEeIIOTHI IJIaBJIEHUS JIbJA.

N3yueHue CBONCTB HACBHIIIEHHBIX APOB.

H3mepeHne aOCOMOTHOM BIIaXKHOCTH BO3/yXa M OIICHKA MAacChl TAPOB B TIOMEIICHHH.

N3mepenue ko3 umrenTa moBepXHOCTHOTO HATSHKEHUS.



N3mepenne monyns FOnra.

I/ICCJ'IG,I[OBaHI/IC 3aBUCHUMOCTH ,I[e(bOpMaI_[I/II/I PE3UHOBOI'O 06pa3ua oT HpHJIO}I(eHHOﬁ K
HEMY CHJIBL.

Pasnen 4. DaekTpoanHaMuka.
Tema 1. Dnexmpuueckoe none.

DJneKTpu3anus Tel U e€ MposIBICHUS. DIIEKTPUUECKUH 3apsa. [[Ba Buaa 3IeKTPUUECKUX
3apsaoB. [IpoBOIHUKY, AUAIEKTPUKUA U TMOJYIPOBOJHUKH. DJIEMEHTAPHBIN AJIEKTPUYECKUIN
3aps. 3aKOH COXpaHEHUs 3JIEKTPUUECKOI0 3apsija.

B3aumopeiictue 3apsinoB. Toueunsie 3apsiibl. 3akoH Kyiona.

Onexrpuueckoe nojie. Ero aelictBrue Ha 3J€KTPUUECKUE 3apSbL.

Hanpsox€aHocTh  dekTpudeckoro mojis. [IpoOnbiii 3apsa. JImHUM HanpsHKEHHOCTH
ANeKTpruYecKoro nosst. OHOPOIHOE FNEKTPUUYECKOE ITOJIE.

IToTeHIManbHOCTD AIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHIMAIOB U HAIIPSIKEHUE.
[ToreHunanpHas  3HEprus  3apsga B dJeKTpocraTHyeckoM — mnose.  IloreHnman
aJIeKTpocTaTuyeckoro mojs. CBsi3b HANpPsDKEHHOCTU TOJSI M PAa3HOCTH NOTEHLUANOB JUIS
3JIEKTPOCTATUYECKOr0 MO (KaK OJHOPOJHOI0, TaK U HEOJHOPOHOTO).

[TpyHIMI CynepIIO3ULIUH DJIEKTPUUECKUX MOJIEH.

[Tonie Toueunoro 3apsiaa. Ilone paBHOMepHO 3apsikeHHON cdepsl. [lone paBHOMEpPHO
3apspkeHHOro nmo o0wbéMy mapa. Ilone paBHOMEpHO 3apsKeHHOW OECKOHEYHOW IUIOCKOCTH.
KaprrHbl mMHNI HANPS)KEHHOCTU ATUX MOJIEN U SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

[TpoBOJHHKH B 3EKTPOCTATUUECKOM TIOJIE. Y CIIOBHE PABHOBECHS 3apsi/iOB.

JudnexTpukd B AJEKTPOCTaTUYECKOM Tosie. JludnekTpuueckass TMPOHUIIAEMOCTh
BEILECTBA.

Konpmencatop.  DieKTpo€MKOCTH  KOHJAEHCATOpa.  DIEKTPOEMKOCTh  IUIOCKOTO
KOHJICHCATOopa.

[MapannensHoe  coemuHeHHWE  KOHACHcATOpoB. I[lociemoBarenbHOE — COCAMHEHUE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOH/IEHCATOPA.

JIBrokeHue 3apsHKeHHON YaCTHIIBI B OHOPOJIHOM JIEKTPHUECKOM TOJIE.

TexHUUECKHE yCTPOMCTBA M TEXHOJIOTHYECKHUE MPOLIECCHI: AIIEKTPOCKOIL, IIEKTPOMETP,
AIIEKTPOCTATUYECKasl 3allUTa, 3a3eMJICHHE JIICKTPONPHOOPOB, KOHAEHCATOPHI, TEHEepaTop
Ban ne I'paada.

Hemoncmpayuu.

YCTpolcTBO ¥ MPUHIUIT JCUCTBUA SIIEKTPOMETpA.



DIIEKTPUYECKOE TTOJIE 3apSHKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TT0JIE€ IBYX 3aPSKEHHBIX IIACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Bau ne I'paada).

[IpOBOJHUKY B 3JIEKTPUUYECKOM IIOJIE.

DneKTpocTaTUUeCcKast 3alluTa.

YCTpoKCTBO U AEMCTBUE KOHJAECHCATOPA IMOCTOSHHOW U IEPEMEHHONW EMKOCTH.

3aBUCUMOCTh BHeKTpOéMKOCTI/I IUIOCKOI'0 KOHJACHCaTopa OT IuIoIagu IIJIaCTHH,
PACCTOAHNA MCKAY HUMU U I[HSJIGKTPH‘-IGCKOﬁ IMPOHUIIACMOCTH.

DHeprust IEKTPUIECKOTO MOJIS 3aPSHKEHHOTO KOHACHCATOPA.

3apsiaKa U pa3psika KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopusie padomst, nPAKMUKYM.
OreHka cul B3auMOJICHCTBUS 3apsKEHHBIX TEJL.

H8.6J'IIO,I[CHI/IC IMPCBPALICHHA SHCPTUU 3apsAKCHHOI'O KOHACHCATOPA B SOHCPIUIO U3JITYUYCHUS
CBETOJMOAA.

I/I3yquI/Ie MMPOTCKAHUA TOKA B LICIIH, coz[epxcameﬁ KOHACHCATOP.

PaCHpeI[CJ'ICHI/IC pPa3HOCTU TMOTCHIHNATIOB (HaHpH)KCHI/ISI) Ipu  MmMoCJICAOBATCIIbBHOM
COCIMHCHNH KOHACHCATOPOB.

Uccnenoanue paspsana KOHAEHCATOPA YEPE3 PESUCTOP.
Tema 2. Ilocmoannwlil 31eKmpuyecKuil mox.
Cuna Toka. [1ocTOsSIHHBIN TOK.

VYcnoBusd CyniecTBOBaHUS IOCTOSIHHOTO 3JIEKTPUYECKOrO ToKa. VcToyHMKM TOKA.
Hanpsixenne U u OJIC &.

3akoH OMa 11 y4acTKa LEMH.
DJIEKTPUUYECKOE  COMPOTUBJIEHUE. 3aBUCUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
MPOBOJIHUKA OT €r0 JJWHBI M TUIOMIAJH TOMEPEYHOr0 CEUCHUs. Y IeTbHOE COMPOTHUBIICHUE

BCIICCTBA.

IlocnenoBarenpHOE, IMapajuleIbHOE, CMEIIAHHOE COEAVMHEHUE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX deKTpuueckux nenen. [Ipasuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akon J[xoyns—Jlenna.

MOH_IHOCTB SJICKTPUYCCKOT'O TOKA. Tenopas MOIITHOCTL, BhIACIIACMAad Ha pE3UCTOPC.



OJIC U BHYTpEHHEE COINPOTHUBICHUE HCTOYHHUKA TOKa. 3akoH Owma sl TOJHOM
(3aMKHYTOM) 3JIEKTpUUECKOMN 11eri. MOIIHOCTh UCTOYHHMKA TOKa. KOpoTKoe 3amMbIKaHue.

KOH[[eHcaTOp B IICIIM IIOCTOAHHOI'O TOKA.

TexHuyeckue yCTpOHCTBA M TEXHOJIOTMYECKUE IIPOLECCHI: aMIEPMETP, BOJIBTMETP,
peocTar, CYETUUK HIIEKTPUUIECKON SHEPTUH.

Hemoncmpayuu.
I/I3MepeHHe CHJIbI TOKA 1 HAIIPSIKCHUS.

I/ICCHGI[OBEIHI/IG 3aBUCUMOCTH CHJIbI TOKa OT HANPsKCHUA IOJId PE3UCTOpA, JIAMIIbI
HaKaJIMBaHHA U CBETOAHUOAA.

3aBHCHMOCTD COIMPOTUBJICHHUA HUIMHAPHUYCCKUX IMPOBOAHUKOB OT IJIMHBI, IJIOOIAAX
IMOIICPCYHOI'0 CCUCHUA U MaTCpHaJla.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa OT COIIPOTUBJICHHA IIpU ITOCTOAHHOM
HAIIPsS>KCHUH.

[Tpamoe usmepenne DJC. KopoTkoe 3aMblkaHN€ rajlbBaHUUECKOrO 3JIEMEHTA U OLICHKA
BHYTPEHHEr0 COIPOTUBIICHHUS.

Crioco0bI coeMHEHHSI ICTOYHUKOB ToKa, DJ{C Garapeii.

I/ICCJ'IGI[OBaHI/Ie PA3HOCTH MOTCHIMNAJIOB MCXKIAY IMOJIFOCAMH UCTOYHHKA TOKA OT CHJIBI TOKA
B IICTIN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, RPAKMUKYM.
HccnenoBanme CMEIaHHOTO COSTUHEHHS PE3UCTOPOB.

H3mepeHue yaeabsHOTO COMTPOTUBIICHHSI IIPOBOTHIKOB.

HccrenoBanre 3aBUCIMOCTH CHJTBI TOKA OT HANIPSDKEHUS TS JIAMITH HAKAJTMBAHHUS.
YBenuueHue npesena u3MepeHus amrnepmMeTpa (BoIbTMETpa).

Nzmepenne DJIC 1 BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

HccnenoBanue 3aBHCHMOCTH SI[C TaJIbBAHUYCCKOTO J3JIEMCHTA OT BPEMCHH IIpU
KOPOTKOM 3aMbIKaHHH.

HccnenoBanue PA3HOCTH MOTCHIMNAJIOB MCKAY IMOJIFOCAMU UCTOYHHKA TOKA OT CHJIBI TOKa
B IICIIN.

HCCJ’I@}IOB&HI/Ie 3aBUCHMOCTH ITOJIE3HON MOIITHOCTH HCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.



DnekTpuyueckas MPOBOJMMOCTb PAa3JIMYHBIX BEHIECTB. ODJIEKTPOHHAS MPOBOJUMOCTD
TBEPJABIX  METAIOB. 3aBUCUMOCTb  CONPOTUBJICHUS  METALIOB OT  TEMIIEpPaTyphl.
CBepXnpoBOJIUMOCTb.

DJIEKTpUYECKUH TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBEHHass W TNpPUMECHas MPOBOJAUMOCTH IOJYIIPOBOTHHKOB.
CgoiictBa p—n-nepexoaa. [1oxynpoBoHUKOBBIE TPHOOPHI.

ONEeKTPUYECKU TOK B JIEKTPOJUTAX. DJIEKTPOIUTUYECKAs] AUCCOLUALIMS. DIIEKTPOIIH3.
3axonbl Dapazes 1U1sl 3JIEKTPOIU3A.

OnexTpuueckuii TOK B razax. CaMOCTOSTENIBbHBII M HECAMOCTOSITEJIBHBIA Pa3psl.
Pa3znuynble TUIIBI CAMOCTOATENBHOTO paspsaaa. Monnus. [lnazma.

TexHuueckue yCTpOHWCTBA M NPAKTUYECKOE MPUMEHEHUE: Tra3opa3psIHble JIAMIIbL,
AJIEKTPOHHO-JIy4eBasi TpyOKa, OJyIPOBOIHUKOBbIE IPUOOPHL: MO, TPAH3UCTOP, (poToaMO,
CBETOJIMOJ, TanbBaHWKA, paQUHUpPOBAHUE MEIU, BBIJIABKA AITIOMHUHHS, SJICKTPOHHAS
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB 31EKTPOJIUTOB.

3akonsI dnekTposinza Dapanest.

HckpoBoit pa3psa ¥ NpOBOAUMOCTD BO3yXa.

CpaBHeHuE NPOBOIUMOCTH METAJIJIOB U MOJIYIIPOBOHUKOB.

OnHOCTOPOHHSA MPOBOIMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKkmuKym.

HaGnronenue snextponusa.

W3mepenue 3apsaa OJHOBAJIEHTHOIO HOHA.

HccenenoBanue 3aBUCUMOCTH COITPOTHUBIIEHHS] TEPMOPE3UCTOPA OT TEMIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU AUOA.

Du3nYecKHl MPAKTUKYM.

CriocoOb1  u3MepeHHs (PU3MYECKMX BEJIWYMH C MCIOJb30BAaHUEM aHAJIOTOBBIX U
U (POBBIX U3MEPUTEIBHBIX TPUOOPOB U KOMIBIOTEPHBIX TaTYMKOBBIX CUCTEM. AOCOIIOTHBIE

U OTHOCHUTENIbHBIE TIOTPEITHOCTH U3MepeHuil ¢uznueckux BenuuuH. OIeHKa TpaHUIl
MOTPEIIHOCTEM.



[IpoBeneHNE KOCBEHHBIX WM3MEPEHUN, WCCICIOBAHUN 3aBHCHUMOCTEH (HU3UICCKUX
BEJIMYMH, TIPOBEPKA MPEATIOKEHHBIX TUTIOTE3 (BEIOOP M3 pabOT, OMMCAHHBIX B TEMATUYECKUX
paszzenax «Y4eHUYECKU IKCIIEPUMEHT, JIa0OopaTOpHbIE padOThI, IPAKTUKYM).

MexnpeaMeTHbIe CBSI3H.

Uzydenue kypca pusuku yriay0néHHoro ypoBHs B 10 kacce oCyLIECTBISETCA € yUETOM
COJICPKATENBHBIX MEXKIIPEJAMETHBIX CBSI3€H C KypcamMH MaTeMaTHUKH, OWOJIOTHHU, XHUMUH,
reorpauu ¥ TEXHOJOTHU.

MesicnpeOmemuvie NOHAMUA, C6A3AHHBIE C U3YUEHUEM MEMO008 HAYUHOZ20
no3HAHUA: SBICHUE, HAy4dHbIi ¢akr, runore3a, ¢uznyeckas BeIWYMHA, 3aKOH, TEOpuS,
HaO0JII0ZICHUE, SKCIIEPUMEHT, MOJICITUPOBAHNE, MOJCIIb, U3MEPEHHE, TOTPEUTHOCTH U3MEPEHUH,
U3MEpUTENIbHbIE PUOOPDI, HUPPOBasi 1a00paTOpusl.

Mamemamuka: penieHrue CcUcTeMbl ypaBHeHui. JlunelHas ¢yHkuus, mapadona,
rurnepbona, ux rpa@ukd M CBOMCTBAa. TpHUrOHOMETpHYECKHE (YHKIHU: CHHYC, KOCHHYC,
TAHI€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKI€CTBO. BEKTOPHI U MX MPOEKLIUU Ha
OCH KOOpPJIMHAT, CJI0KEHUE BEKTOPOB.

Buonozusa: mexanudeckoe IBIKEHHE B )KUBOH npupose, muddys3us, ocMoc, TeII000MeH
XKHUBBIX OPraHM3MOB, TEIUIOBOE 3arpsi3HEHHE OKpYXKAIoLIeW Cpeabl,  yTUIM3alus
OMOOpPraHNYECKOI0 TOIIMBA /I BHIPAOOTKHU «TEIJIOBOM» U 3JIEKTPOIHEPTUH, IOBEPXHOCTHOE
HATSDKEHHME U KalWUIIPHBIC SIBJICHUS B IPUPOJIE, JIEKTPUUECKUE SIBJICHUS B )KUBOW IPUPOJIE.

Xumus: AUCKPETHOC CTPOCHUEC BCIICCTBA, CTPOCHUE aTOMOB 1 MOJICKYJI, MOJIb BEIICCTBA,
MOJIApHAsA MaccCa, MOJIYUYCHUEC HAHOMATCPHAJIIOB, TCIJIOBBIC CBOMCTBaA TBépI[BIX TCII, JKUIKOCTEHN
N Tra3oB, XUJAKUC KPpHUCTAJIbI, SJICKTPUUYCCKUC CBOMCTBaA MCTAJIJIOB, JJICKTPOJIUTHUYCCKAA
Aucconuanusd, raJibBaHuKa, 3JICKTPOHHASA MUKPOCKOIIHA.

T'eozpaghusa: BnaxxHOCTh BO3/yXa, BETPBI, 0apOMETpP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHUE ABMKEHHUI C HCIOIb30BAHUEM MEXaHU3MOB, YUET CYyXOro
U JKUJKOTO TpPEHUsi B TEXHUKE, CTAaTUYECKHUE KOHCTPYKIMM (KPOHIUTEHH, perméryarbie
KOHCTPYKIIMHM), HCIIOJIb30BaHHE 3aKOHOB COXPAHEHUS MEXaHUKH B TEXHHUKE (THPOCKOII,
BOJOMET W JIpyrue), JBUTAaTelb BHYTPEHHETO CropaHus, MapoBas TypOHMHA, OBITOBOI
XOJIOAWIBHUK, KOHJIMULMOHEP, TEXHOJIOTUU IIOJIYYEHUsS COBPEMEHHBIX MAaTepHalOoB, B TOM
YHUCJIE HAHOMATEPHUAJIOB, W HAHOTCXHOJIOTHMH, DJIEKTPOCTATHYECKAs 3alUTa, 3a3¢MIICHUE
AIIEKTPONPUOOPOB, ra30pa3psiAHbIE JTAMITBI, TOJTYIPOBOJHUKOBBIE TPHOOPHI, TaIbBAHUKA.

11 KJIACC

Paznea 4. diiekTpoguHAMUKA.
Tema 4. Maznumnoe noae.



B3aumonencTBue NOCTOSSHHBIX MarHUTOB U NPOBOJHUKOB ¢ TOKOM. MarHutHoe moie.
Bekrop marmuTtHOM wMHAyKuMM. I[IpuHIMI Cynepno3unMM MarHUTHBIX moJed. JIuHumn
MarHMTHOM MHIyKLUH.

MarHuTHOe 10Jie IPOBOAHHUKA C TOKOM (IIPSIMOTO MPOBOJHUKA, KATYIIKH U KPYTOBOTO
BUTKa). OnbIT Dpcrena.

Cuita Amriepa, e€ HanpaBJICHUE U MOJTYJIb.

Cuna Jlopenua, eé¢ HampaBjieHHE€ W MOAYJb. J[BUXKEHHE 3apsKEHHOW YacTHIBI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenma.

MarnutHoe nose B Bemectse. PeppoMarHeTUKH, lapa- U JUaAMarHeTUKH.

TexHu4eckue yCcTpoWCTBa M TEXHOJIOTMYECKHE IPOLECCHI: NPUMEHEHHE ITOCTOSIHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, JIEKTPOABUrareib SIkobu, yckopurenu
AJIEMEHTAPHBIX YaCTHULI.

Hemoncmpayuu.

KapTI/IHa JIMHUAHN HHAYKOUKW MArdaduTHOIO II0JId IIOJIOCOBOTO H HOI[KOBOO6p33HOFO
IIOCTOAHHBIX MarHuTOB.

KapTI/IHa JIMHUA MAarHUTHOM HHAYKOWUW T0JIA IOJIWHHOI0 IpsAMOro IHIpOBOJHHUKA H
3aMKHYTOT'O KOJIbIIEBOI'O ITPOBOJHUKA, KATYIIKH C TOKOM.

BzaumoperictBue AByX NpOBOJIHUKOB C TOKOM.

Cuta Amriepa.

[HerictBue cuitbl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

Habmtoienue 1BM>KeHUs My4YKa JIEKTPOHOB B MArHUTHOM TIOJIE.

HpI/IHI_II/IH JIEHCTBUSA SJICKTPOU3SMEPUTCIIBHOT'O npn60pa MarHI/ITO3HeKTpI/I“IeCKOI>'I
CHCTCMBEI.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomoi, npaKkmukKym.
HccnenoBanne MarHUTHOTO MOJISt HOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOHCTB (heppOMarHeTUKOB.

HccnenoBanue 1eicTBUS MOCTOSHHOTO MAarHWTa HA PaMKy C TOKOM.
N3mepenne cuitbl Amiepa.

N3ydeHue 3aBUCUMOCTH CUJIbI AMITepa OT CUJIbI TOKA.

OnpeneneHrie MarHUTHOM MHAYKIIMUA HA OCHOBE U3MEPEHUS CHIIBI AMIIiepa.

Tema 5. dnexkmpomazHumnan uHOYKYUs.



SBneHne 3IEeKTpOMArHUTHON MHAYKIMU. [loTok BekTopa mMarHuTHON MHAYKUuU. D/]C
MHAYKIHMU. 3aKOH 3JIeKTpoMarHUTHOM MHAykiuu dapanes. BuxpeBoe anekTpuueckoe mode.
Toxu dyxko.

OJ1C uHAYKIIMU B TPOBOJHUKE, IBIKYIIIEMCS] B OJTHOPOTHOM MarHUTHOM TIOJI€.

IIpaBuiio Jlenua.

WNupyktuBHOCTh. Karymika HMHIYKTHBHOCTH B LENH ITOCTOSHHOIO TOKa. SIBieHue
camouHaykuuu. IIC caMOMHIyKIHH.

9Hepm;1 MArdMTHOI'O I10JIs1 KaTYIOKKU C TOKOM.
3HeKTp0MaFHPITHO€ I10JIC.

Texundeckue yCTpOﬁCTBa U  TCXHOJIOTHYCCKUC IIPOLCCChl: HWHAYKIMOHHAs IICYb,
COJICHOU [, 3alllMTa OT 3JICKTpU3alWU TCJI IIPU ABUKCHUHU B MAIrHUTHOM II0JIC 3emin.

Hemoncmpayuu.
Habmroienue siBieHust 3JeKTPOMarHUTHOM UHYKITHH.

Uccnenoanue 3aBucumoctd DJIC MHAYKIMHM OT CKOPOCTH M3MEHEHHS] MAarHUTHOIO
HOTOKA.

IIpaBuno Jlenna.
[Tanenne MaruuTa B aJJIOMHUHHUEBOM (MelHOI) TpyOe.
SIBneHne caMOMHIYKIUH.

UccnenoBanue 3aBucumocty 3/]C caMOMHIYKIIMUA OT CKOPOCTH U3MEHEHHUSI CUITBI TOKA B
LICTIH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, RPAKMUKYM.
HccnenoBanue siBICHHS IICKTPOMATHUTHOM UHITYKIIUH.

Omnpenenenne MHIYKIIMA BUXPEBOTO MAarHUTHOTO TIOJIS.
HccnenoBanue SIBICHUS CAMOUH/TYKITUH.

COopka MOZIEIH AIIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3pen 5. Kojie0anus u BOJHBI.
Tema 1. Mexanuueckue xoneoanus.

Konebarenbuas cucrema. CBoOOHEIE KOJIEOAHMS.

[apmonnueckue  konebanus. KuHemarnueckoe W JWHAMHYECKOE  OIMCAHUE.
DHEpPreTHYecKoe OnmucaHue (3aKOH COXpaHEHUsS MEXaHWUYEeCKOW sHepruu). BrIBoj



JUHAMHUYCCKOIro OIMMCaHUusA TapMOHHYCCKUX KoneOaHuii M3 uX OHEPICTUYCCKOTO U
KHMHEMAaTHYCCKOI'O OITMCaHM.

Ammuutyna u ¢aza xonebanuil. CBs3b aMIUIUTYIbI KOJICOAHUN MCXOAHOIN BETHMUUHBI C
aMIUIMTyJaMU KoJieOaHHUi €€ CKOPOCTU M yCKOPEHHS.

Ileppon wm yacrora konebGanmii. Ilepwox  MambIX  CBOOOIHBIX  KoOJIeOaHUM
MaTEeMaTHYECKOT0 MasTHHUKA. [leprnox cBOOOAHBIX KOJIEOaHUN TPYKUHHOTO MasiTHUKA.

[Tonatne o 3aryxarommx KojeOaHusX. BplHyxIeHHble KosiebaHusa. Pe3oHaHc.
Pe3zonanchas kpuBas. BiusHue 3aTyxanust Ha BUJ pe30HaHCHON KPUBOM. ABTOKOJIEOAHMS.

Texuudeckue yCTpOI\/JICTBa U TCXHOJIOTUYCCKUC MPOLECCChl: MECTPOHOM, YaChbl, Ka4dCJIH,
MY3bIKAJIbHbIC HHCTPYMCHTHI, ceﬁCMorpa(l).

Hemoncmpayuu.
3anrch K0aeOaTeIbHOTO IBUKCHUS.
Hab6mronenre He3aBUCMMOCTH MEpUOIa MaJIbIX KOJIEOaHUM rpy3a Ha HUTU OT AMIUIUTYIbI.

HccnenoBanue 3aryxalooluX KojeOaHMH M 3aBUCHUMOCTH IE€pHOJa CBOOOJHBIX
KOJIeOaHU OT COPOTHUBIICHMS.

HccnenoBanne KonebaHui rpy3a Ha MAacCHBHOW TNPYXKHUHE C LENbI0 (HOPMHUPOBAHUS
npezcTaBiIeHuit 00 ueanbHONU MOJIENU MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs PHEPTUM MPH KoJleOaHUAX Ipy3a Ha IPY>KHUHE.

HccnenoBanue BEIHYKJICHHBIX KOJIeOaHUH.

Hab6monenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomst, npaKkmuxym.

N3mepenue nepuoia cBOOOAHBIX KOJIEOaHUN HUTSHOTO U IPYKMHHOTO MasiTHUKOB.
M3yueHne 3aKOHOB JBM)KEHUS Teja B X0/€ KoJIeOaHU Ha yIpyroM MHoJBece.
W3yuenne IBMKEHUS] HUTSHOTO MasiTHUKA.

[TpeoOpa3oBanue SHEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yoObIBaHUS aMIUIUTYAbI 3aTyXaOLMX KOJIeOaHUH.

WccnenoBanue BRIHYKIEHHBIX KOJIEOaHUH.

Tema 2. Dnexmpomaznummnoie Konedbanus.

Konebarenbuplii koHTYyp. CBOOOAHBIE 3JEKTPOMAarHUTHBIE KOJIEOaHUS B HACATHHOM

KojebatenbHOM KOHType. Dopmyna Tomcona. CBs3b aMIUIUTYABI 3apsaa KOHJIEHCATOpa C
aMIUTUTYION CHIIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.



3aKOH COXpaHEeHMsI SHEPTUHU B UACATLHOM KojeOaTeIbHOM KOHTYpE.

3aryxaroliyue 3JIEKTPOMArHuTHBIE KoyieOaHus. BBIHYXKIECHHBIC 3IIEKTPOMArHUTHBIC
KoJieOaHusl.

[TepemeHHbI TOK. MOIIHOCTh NEPEMEHHOI0 TOKAa. AMIUIMTYAHOE M JAEHCTBYIOLIEE
3HAYEHHUE CHUJIbI TOKA M HANPSKEHUS IPU Pa3IM4HOM hopMe 3aBUCUMOCTH IEPEMEHHOT0 TOKa
OT BPEMEHH.

CunycouganbHbId  TEpEMEHHBbIM TOK. Pe3ucrtop, KOHJEHcCATOp MW Karylika
MHAYKTUBHOCTH B LIENM CHHYCOWJAJIBHOIO IEPEMEHHOro TOKa. Pe3oHaHC TOkOB. Pe3oHaHC

HanpsHKEHUH.

Wneanwsusiii Tpanchopmatop. [IponsBoacTso, nepenava u notpediaeHue dIeKTPUIECKOi
SHEPTUH.

DKOJIOTUYECKUE PUCKHU MPU MPOU3BOACTBE AIEKTpo3Hepruu. KynbTypa HUConb30BaHUs
3JICKTPO3HEPIUU B ITOBCEHEBHOMN KU3HHU.

TexHuueckue yCTpOMCTBA M TEXHOJOTHMYECKHUE IMPOLIECCHI: AIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JUHUM JIEKTporepeaay.

Hemoncmpayuu.

CB00OOAHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMs.

3aBUCHUMOCTb YaCTOThI CBOOO/IHBIX KOJI€0aHUI OT MHAYKTUBHOCTH M €MKOCTH KOHTYpA.
OcuunorpamMMsl 3J1IEKTPOMAarHUTHBIX KOJIEOAHUH.

['eHepaTop He3aTyXaroIMX 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mozenb 27€KTpOMarHUTHOTO T€HEpAaTopa.

BbIHyX/IeHHBIE CHHYCOMJIAIbHBIE KOJIEOaHNUs.

Pe3ucrop, kaTymka HHIYKTUBHOCTU U KOHJIEHCATOP B LIENIN NIEPEMEHHOIO TOKA.

Pe3onaHnc nmpu nmociie10BaTeIbHOM COEIMHEHUHN PE3UCTOPA, KaTyIIKA HHIYKTUBHOCTH U
KOH/JIEHCATOopA.

VYcTpoiicTBO M MPUHIIMIT AEUCTBHS TpaHchopMaTopa.

Mogenb IMHAN 3IEKTPOIIepeSauH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKmuKym.
Nzyuenune Tpanchopmaropa.

HccenoBanre MepeMEHHOTO TOKA Yepe3 MOCIIe0BaTEIbHO COSTUHEHHBIC KOHICHCATOP,
KaTYIIKYy U PE3UCTOP.



HaOnroneHue 31eKTpOMarHuTHOrO Pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IENH IEPEMEHHOI'0 TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 80JIHbL.

MexaHuueckrue BOJHBI, YCIOBUSI MX pacnpocTpaHeHus. [lonmepeunsle U mpoaosbHbIE
BOJIHBL. [lepros, CKOpoCcTh pacipoCTpaHEHUs U AJMHA BOJIHBI. CBONHCTBA MEXaHUYECKHUX BOJIH:
OTpakeHHe, IpeIoMIIeHUE, UHTephEpeHITHs U AU(PaKITHSL.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymoBo€ 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

SJIGKTpOMaFHI/ITHbIe BOJIHBI. Y CJIOBUS H3JIYUYCHHA DJICKTPOMArHMTHBIX BOJIH. Bzaumnuas
OopucHTauusa BEKTOPOB B 3JICKTpOMaFHI/ITHOI71 BOJIHE.

CBolicTBa JJICKTPOMArHUTHBIX BOJIH: OTpPa)XXCHHE, MPEIOMIICHHUE, TOJSpHU3aIus,
uHTephepeHIus U TudpaKiims.

[Ikana 31€KTPOMarHUTHHIX BOJH. [IpuMeHeHue 31eKTPOMAarHuTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHIMIBI paAMOCBS3U U TeNleBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOLIEH Cpeibl.

TexHnyeckue yCcTpoiicTBa U NMPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
pamap, paauoNpuéMHHK, TEJIEBU30p, aHTeHHa, TenedoHn, CBY-meub, ynbTpa3ByKOBas
JMarHOCTHKA B TEXHUKE U MEULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacIpOCTPaHEHUE TOMIEPEUHBIX U MPOI0JIbHBIX BOJH.

KoneO:mromeecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUIA.

HabmioneHue oTpaxeHus U NPeToOMICHUS MEXaHUUECKUX BOJIH.

Habmonenue narepdepeHnn 1 1uppakiind MEXaHUYECKHX BOJIH.

AKyCTHYECKHl pe3oHaHC.

CBolicTBa yJIbTpa3ByKa U €ro MPUMEHEHHE.

HaOmrotenne CBSA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJIOM W YacTOTOMN
KOJIeOaHUIA.

HccnenoBanne CBOWCTB  AICKTPOMAarHUTHBIX BOJH: OTPaXEHHE, MPEIOMIICHHE,
noJsipu3aus, Tuppakuus, “HTepdepeHIus.



OGHapyxeHrne HHPPaKPACHOTO U YIbTPAPHOIECTOBOTO U3TyUCHHH.
Yuenuueckuit 3xcnepumenm, n1abopamopmvie padomol, RPAKMUKYM.
W3ydenne napaMeTpoB 3ByKOBO BOJIHBI.

N3yueHune pacupocTpaHeHuUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.
Tema 4. Onmuka.

[IpsamonMHENHOE pacpOCTpaHEHUE CBETA B OMHOPOAHOM cpene. JIyu cBera. ToueuHsblit
HCTOYHHK CBETA.

OtpaxkeHnue cBeta. 3aKOHBI OTpakeHUs1 cBera. [locTpoeHne M300pakeHU B MIIOCKOM
3epkaie. Cepuueckue 3epkaia.

[Ipenomnenue cBeTra. 3aKOHBI MPEIOMIICHHUS CBeTa. AOCOJIOTHBIM MMOKa3aTelb
npenomiieHuss. OTHOCUTENBHBIN MOKa3aTenb npeaomieHus. I1ocTosIHCTBO 4acTOThl cBEeTa U
COOTHOUIEHUE JUIMH BOJIH IIPU NEPEX0JE MOHOXPOMATHUECKOTO CBETA YEPE3 IPaHuIly pasjeiia
JIByX ONTUYECKUX CpE.

Xon nyueit B mpu3me. ucnepeust ceera. CiiokHBINH cocTaB Oenoro ceera. L[Ber.

[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenpHblil yroi mojaHOro BHyTPEHHETO OTPaKEHHUS.

Cobuparomue u pacceuBaromine JuH3bl. ToHkas suH3a. DOKyCcHOE paccTosiHME U
ONTHUYECKasl CUJIa TOHKOM JIMH3bI. 3aBUCUMOCTh (DOKYCHOT'O PAacCTOSTHUSI TOHKOHU chepruecKoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO MOKA3aTeIsl IPEIOMIICHUS.

dopmyIia TOHKOHM JUH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xox iy4a, IPOLIEAIIETO JUH3Y O IPOU3BOJIBHBIM YIVIOM K €€ INIaBHOM ONTHYECKOU
ocu. Iloctpoenme u300pakeHUH TOUKM UM  OTpe3ka MpsIMOH B coOMparoLIux
Y PACCEMBAIOIINX JIMH3aX U UX CUCTEMAax.

Onrtuueckue npubopsel. Pazpemraromnias cnocoOHOCTh. [71a3 kKak onTryeckasi CUCTEMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBas ontuka. Murepdepenunss cBera. KorepeHTHble HCTOYHMKH. Y CIIOBUS
HAOMIO/IEHUsI MakCUMyMOB W MHHHUMYMOB B HWHTEp(EpPEHIMOHHOW KapTHHE OT JBYX

KOTCPCHTHBIX HCTOYHUKOB. HpI/IMCpBI KIIaCCHUYCCKUX I/IHTCp(I)CpCHI_[I/IOHHLIX CXECM.

Hudpakuus cBera. JudpakuuoHHas pemeérka. YciioBue HaOMIOACHUS TJIaBHBIX
MaKCHMYMOB IIpH Ma/IEeHUH MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus cBera.
TexHruueckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: OYKH, Jyma, IEpPUCKOII,

doToanmapar, MHUKPOCKOII, NMPOEKIHMOHHBIH ammapar, MPOCBETICHHUE ONTHKH, BOJOKOHHAS
OITHKA, TU(PPAKIUOHHAS PEIIETKA.



Hemoncmpayuu.

3aKOHBI OTPAKCHHS CBETA.

HccnenoBanue npeoMIICHHUS CBETa.

Hablmtonenue monHoro BHyTpeHHEro oTpakenusi. Mojienb CBETOBO/1A.

HccnenoBaHue XoJa CBETOBBIX IIYYKOB Y€pe3 IJIOCKONAPAIENIbHYIO IUIACTUHY U
IpU3My.

HccnenoBanue CBOMCTB M300paKCHUI B JIMH3AX.

Moenu MEUKpPOCKOIIA, TEJIECKOA.

HaGmronenne unaTepdepeHium cera.

Hab6moneHne NBETOB TOHKHX IIEHOK.

Hab6nronenue nudpakuuu cBera.

Wzydenue 1udpakMOHHON PEIIETKH.

Hab6nronenue nudpakiimOHHOTO CIIEKTPA.

Hab6mronenue qucnepcuu certa.

HabGmronenue monsipuszaiuu cBera.

[IpumeneHue MoSIPOUIOB JIsl U3YUEHUS MEXaHUYECKUX HATIPSHKEHUH.
Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.
N3mepenne nokazaresnst IpeioMIeHUs CTEKIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHHS OT BellecTBa (Ha MpUMepe KUIKUX
JIUH3).

H3mepenne poKyCHOTO pacCTOSIHUS PACCEUBAIOIINX JIMH3.

[Tomydenue n300pakeHUs B CUCTEME U3 ILIOCKOTO 3epKalia M JINH3HI.
[Tomydenue n300pakeHus B CUCTEME U3 JIBYX JTUH3.

KoHcTpynpoBaH#e TeeCKOMMIECKIX CUCTEM.

Hab6nronenue nudpakuuu, nHTEpGEpPEHITNN U TIOJISIPU3AINH CBETA.
N3yuenne mossipusaliuu cBETa, OTPAXEHHOTO OT MOBEPXHOCTU JUIICKTPHKA.

N3ydenne naTepdepeHIny 1a3epHOT0 U3ITyUYCeHUS Ha IBYX HIEIISX.



Hab6nronenue aucnepcum.

Habmronenue u uccienoBanue nudpakiinoHHOTO CIEKTPA.

W3mepeHnne 1IuHbI CBETOBOU BOJIHBI.

[Tomydenue cieKTpa U3TydeHUs: CBETOIUO 1A TIPU TOMOIIIH TU(PAKIIMOHHON PEIIETKY.
Paznen 6. OcHOBBI crIeHAJIBHON TEOPUH OTHOCUTEIBLHOCTH.

I'paHnLIBI TPUMEHUMOCTH KJIACCHUYECKOM MeXaHUKH. IlocTynaTel cienualbHOW TEOpUHU
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. [IpeobpasoBanust Jlopenua. VYcioue
IPUYUHHOCTA. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEUICHHE BPEMEHM M COKpAILEHUE
JJIMHBIL.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUILIBI.

CBs13bp Macchl € SHEPTUEN U UMITYJILCOM PENTUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.

TexHuueckue YCTpOﬁCTBa U TCXHOJIOTHYCCKUE IIPOLCCChI: CIIYTHHKOBBLIC HpI/IéMHI/IKI/I,
YCKOPHUTECIIHN 3apsS’)KCHHBIX YaCTHII.

Y4eHn4ecKkuid IKCIIEPUMEHT, 1abopaTOpHBIE pabOThI, TPAKTUKYM.

Omnpenenenne UMITyJIbCa U SJHEPTHU PEISTUBUCTCKUX YacTHIl (110 poTorpadusimM TpeKos
3apsHKEHHBIX YaCTULl B MATHUTHOM I10JIE).

Pasznen 7. KanToBas ¢pusuka.
Tema 1. KopnycKkynapuo-6011o80il 0yaiusm.

PaBHOBecHOE TemnoBoe u3MyueHHe (U3IydeHHe aOCONMIOTHO UYEPHOro Tena). 3aKoH
cMentenusa Bunaa. 'unoresa Ilimanka o kBaHTax.

®DOTOHBI. JHEPTHS U UMITYJIbC (HOTOHA.

®otoadp¢ext. OnpiTel A. I'. Cronerosa. 3akonsl poTodddekra. YpaBHeHue DUHIITEHHA
st hotorpdexra. «KpacHas rpanuia» hotodddekra.

JlaBneHue cBeTta (B YacTHOCTH, JaBlIEHWE CBeTa Ha aOCOJIIOTHO MOTJIOLIAIOUIYI0 U
abCco0THO OoTpaskarollyio nosepxHocts). OnbiThl I1. H. JIebenena.

BouHoBBIE cBOlCTBA yacTul. Bonusl ne bpoia. [Inuna BosHb! e bpoins u pasMepsl
o0nacTu JIOKanM3aluuu JBUXKYyLIeics dYacTuubl. KopmyckymsipHO-BOJHOBOW — JTyallu3M.
Judpakius 3JeKTPOHOB Ha KpUCTaIax.

Cneuuduxka wu3Mepennii B Mukpomupe. COOTHOIIEHHS  HEONpPEIeNIEHHOCTEH
[eiizenbepra.

TexHHUECKue yCTPOHCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: CIEKTPOMETP, (POTOITEMEHT,
(doToaTUNK, TYHHEIbHBI MUKPOCKOII, COJIHEYHAas 0aTapesi, CBETOIUO/.



Hemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

HccnenoBanue 3aBUCUMOCTU COMTPOTUBIICHHS TTOTYPOBOJHUKOB OT OCBEIIEHHOCTH.
Cseroauo.

Conneunas Oarapest.

Yuenuueckuit s3xcnepumenm, nabopamopusie pabomut, npaAKmMuKym.
Hccnenosanue poropesucropa.

Wzmepenue noctosuHoil [Inanka Ha ocHoBe uccnenoBanus hotospdexra.
WccnenoBanue 3aBUCUMOCTH CUJTBI TOKA Y€PE3 CBETOIUO/ OT HAIPSKCHHUS.

Tema 2. @usuka amoma.

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

[Toctynarsl bopa. M3nydenue u nornouieHne GOTOHOB MPH MEPEXOJe aTOMa ¢ OJJHOIO
YPOBHS SHEPTUU Ha APYTON.

Bunpl ciektpoB. CriekTp ypoBHEN 3HEPTHH aToMa BOJOPO/Ia.
CrnioHTaHHOE W BBIHYXKJIEHHOE M3JTyueHue ceera. Jlazep.

TexHuueckue yCTpoWCTBa M TEXHOJIOTMYECKHE MPOLECChl: CHEKTPalbHbIM aHaIu3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habnronenne nuHeyaThIX CIIEKTPOB.

YCTpOoHCTBO U JeCTBHE CUETUNKA MOHU3UPYIOIINX YaCTHIL.
Omnpenenenue JUIMHBI BOJTHBI JIA36PHOTO H3ITYYCHHUS.

Yuenuueckuit s3xcnepumenm, nabopamopnsvie padomst, npaKkmuxym.
Hab6nronenue nuHEHYaToro CrekTpa.

HccnenoBanue criekTpa pa3peskeHHOTO aTOMapHOTO BOJIOPO/Ia U N3MEPEHHE ITOCTOSTHHOM
Punbepra.

Tema 3. Quzuka amomHo20 A0pa U INEMEHMAPHBIX YACHUY,.



Hyxnonnas monens siapa I'eizen6epra—Banenko. 3apsn siapa. MaccoBoe uucio sapa.
N3oTomnsl.

PagnoaktuBHOCTB. Anb(ha-pacmiaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaia. [lamma-
U3ITyYCHUE.

3aKOH paJMOaKTUBHOIO pacnaza. PaavoakTtuBHble HM30TONBI B npupone. CpoiicTBa
WOHU3HPYIOLIErO M3JIy4YeHUs. BiusHue paJuoOakTHUBHOCTH HAa JKUBBIE OPTraHU3MBI.
EcrecTBennsbiii (hon uznydenus. Jozumerpus.

DHeprust CBSI3M HYyKJIOHOB B sizipe. SnepHbie cuibl. JleekT Macch sapa.

Anepubple peakuuu. Jlenenue u cuHte3 saep. SaepHele peaxTophl. IIpoGnembl
YIPAaBIAEMOr0 TEPMOSIIEPHOTO CHHTE3a. OKOJOTMYECKUE AaCIEKThl pPa3BUTUA  sJIEPHON
DHEPIeTHUKHU.

MGTO[IBI PErucTpaiv 1 UCCICAOBAHNA 3JICMCHTAPHBIX YaCTHII.

OyHIamMeHTalbHbIe B3auMoielicTBus. bapnonsl, Me30HbI U enToHbl. [IpeacraBnenue o
CranpaptHoit mosienu. KBapk-riitooHHas MOJCIb aJpOHOB.

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

EnuHcTBO DM3M4ecKoil KapTHHBI MUPA.

TexHHueckue ycTpoucTBa U TEXHOJIOIMYECKHE MPOLIECChl: J03UMETp, kamepa BuibcoHa,
AJIEPHBI  PEaKTop, TEPMOSICPHBIA peakTop, aTroMHas OoM0a, MarHUTHO-PE30HAHCHAs
TOMOTpadus.

Yuenuueckuit sxcnepumenm, nadopamopusie padomol, nPAKMUKYM.

HccnenoBanue TpekoB 4acTHIl (10 TOTOBBIM (oTorpadusm).

HccnenoBanue paguoakTUBHOIO (hOHA € MCIIOJIb30BAaHUEM J03UMETPA.

N3ydenue noriomuieHus 0eTa-4acTUl] aTFOMUHHUEM.

Paspnen 8. DiieMeHTBI aCTPOHOMUM U ACTPOPU3MKH.

Oranbl  pa3BUTHS  acTpoHOMHH. [lpukianHoe HW  MHUPOBO33PEHYECKOE 3HAYCHUE
actpoHoMHH. [IpEMEHUMOCTh 3aKOHOB (PH3HWKH JJISI OOBSICHEHUS TPUPOJBI KOCMHYECKUX

00BEKTOB.

MeTonbl acCTpOHOMMUYECKHUX HcciaenoBaHui. COBpEMEHHBIE ONTHYECKUE TEJIECKOIIBI,
paIuoTeNeCKOIbl, BHEATMOC(HEpHas aCTPOHOMHUS.

Bun 3Bé3mH0r0 HebGa. Co3Be3aus, ipKkue 3BE3/IbI, IUNIAHETHI, UX BUIUMOE JBUKEHUE.
CoiHe4yHast cucTeMa.

Connue. Conneunast aktTuBHOCTh. MicTounuk sHeprun CosHIa U 3BE3/.



3BE31bI, WX OCHOBHBIC XapaKTEPUCTUKHU. JluarpamMmma «CHEKTpajbHbIA Kjlacc —
CBCTHUMOCTB». 3Bé3£[LI TJIaBHOM IOCJIICA0OBATCIIbHOCTH. 3aBUCHUMOCTh «Macca — CBETHMOCTEY
JUist 3BE3 TJABHOM mocnenoBaTelnbHOCTU. BHyTpeHHee crpoenHue 3BE3N. CoBpeMeHHBIE
MIPECTABJICHUS O MMPOUCXOKACHUH U 3BoJtoIMK COJIHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3I.

Mneunsiit Ilyts — Hama [Manaktuka. Ilonoxxenune u asmxenue ConHua B ['anakTuke.
Tunsl ranaktuk. PagnoranakTuky v kBa3apbl. YEpHbIE AbIPHI B Apax rajJakTUK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa06isa. Pa3Oeranme ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usiydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.
Hepeménnsie mpo6iieMbl aCTPOHOMUH.
Yuenuueckue nabniooenus.

HaGmonenuss 3BE€31HOro Heba HEBOOPYKEHHBIM TIJIa30M € HMCIOJb30BAHUEM
KOMIIBIOTEPHBIX TMPUIOKEHUH Ui ONpPENENICHUs TMOJIOKEHUs HeOEeCHbIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be311s1 CEeBEPHOIO MOTyIIApHs U SIPKUE 3BE3IBI.

Habmonenus B Teneckon JIyHsl, I1aHeT, TYMaHHOCTEN U 3BE3/IHBIX CKOIUICHUH.
Du3nYecKuil MPaAKTUKYM.

CriocoOb1  u3MepeHHsT (PU3MUYECKMX BEJIWYMH C UCIOJIb30BAaHUEM aHAJIOTOBBIX U
U (POBBIX U3MEPUTEIBHBIX TPUOOPOB U KOMIBIOTEPHBIX TaTYMKOBBIX CUCTEM. AOCOJIIOTHBIE
U OTHOCUTENIbHBbIE MOTPEIIHOCTH HW3MEpeHud Qu3nueckux BeauuunH. OlleHKa TIpaHMIl
MIOTPEUIHOCTEM.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUN, WCCIECIOBAHUM 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYMH, TPOBEpPKa MPEITI0KEHHBIX TUIOTE3 (BBIOOP M3 paboT, OMUCAHHBIX B TEMAaTUYECKHX
paznenax «Y4eHUuecKui SKCIIEpUMEHT, J1a0opaTOpHbIE pabOThI, MPAKTUKYM» ).

O0o0maroniee NnoBTOpPeHHUeE.

OO6oOuieHne W cUCTeMaTu3alusl COAEP)KaHUs  pas3fesioB  Kypca «MexaHuKay,
«MonexynspHas pU3MKa U TEPMOJIUHAMUKA», «NEKTpoAUHaMUKa», «KonebaHus U BOJTHBDY,
«OCHOBBI CHENMAIBHONH TEOPUM OTHOCUTEIbHOCTH», «KBaHTOBas ¢usuka», «IJIeMEHTHI
ACTPOHOMHUHU U aCTPOPUIUKI.

Pons ¢u3ukm ¥ acTpOHOMHUHM B DKOHOMHYECKOH, TEXHOJOTHYECKOMW, COIMAIbHOW WU
TUYECKON c(epax AeATeNbHOCTH 4YellOBeKa, pojib W MeCTO (M3MKM M acTPOHOMHUHU B
COBPEMEHHOM HAay4YHOW KApTUHE MHUpPA, 3HAYECHHE ONMCATENIBHOW, CHCTEMaTHU3HPYIOLIEH,
OOBSICHUTENIBHOM M TPOTHOCTUYECKOM (GYyHKUMH (usnueckol Teopuu, poiib (pusnueckont
TeOpuHu B (POPMHUPOBAHUHU TIPEACTABICHUN O (PU3MUECKOW KapTUHE MUPA, MECTO (PU3UUECKOMN
KapTUHBl MHpa B OOLIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX IMPEACTaBICHUH O
IIPUPOJE.

Me:xnpeameTrHbie CBA3H.



Nzyuenune kypca ¢pu3uku yriryos€HHOTo ypoBHS B 11 Kitacce oCymecTBIsIeTCs ¢ y4ETOM
COACPIKATCIIbHBIX MCKIIPCIMCTHBIX CBSI3EH C KypCaMu MATCMATHKH, 6HOJIOI‘ U, XHUMHHU,
reorpauu ¥ TEXHOJOTHU.

Mescnpeomemnole NOHAMUA, C6A3AHHBIE ¢  UYUCHUEM MEMO008 HAYUHO20
no3HaHuA: SBICHUE, HAY4YHBIH (akT, THUroTe3a, (u3WuUeckas BEIMYWHA, 3aKOH, TEOPUS,
HaOJII0ICHUE, IKCTIEPUMEHT, MOJICIMPOBAHUE, MOJIE)b, H3MEPEHHUE, TIOIPELITHOCTH U3MEPEHHIA,
U3MEPUTENIbHBIC TPUOOPHI, UPPOBas Ta00paTOPHSL.

Mamemamuka: pelieHUe CHCTEMbl ypaBHEHHMH. TpuroHomerpuieckue (YyHKIHU:
CHUHYC, KOCHUHYC, TAH['€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpHI 1
UX TPOEKIMM HAa OCU KOOPIMHAT, CJIOKEHUE BEKTOpPOB. lIpom3BOAHBIE 3IIEMEHTAPHBIX
¢bynkuuii. IlpusHakyu 1monoOust TpeyrojbHUKOB, ONpEAETICHUE IUIOMAAN MIOCKUX (GUryp U
0o0BéMma Ter.

Buonozua: snekrpuyeckue sIBIEHUS B KHBOM NpHUpPOJE, KojeOaTenbHble JBUKEHUS B
JKUBOWM  IIPUPOJE, OKOJOTMYECKHE PUCKM IIpU  IPOU3BOACTBE  DIEKTPOIHEPIUH,
JJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPY’KAIOWIEH Cpefbl, YJIbTPa3BYKOBas [IUAarHOCTHKa B
MEJULMHE, ONTUYECKUE SIBJICHUS B )KUBOW ITPUPOE.

Xumusa: cTpoeHUE aTOMOB U MOJIEKYJ, KPUCTAJUIMUECKas CTPYKTypa TBEPIBIX Tel,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN PEIIETKH, CIIEKTPAIbHBIN aHAIHN3.

T'eozpaghus: marHuTHBIE TONTIOCA 3EMJITH, 3aJI€)KU MATHUTHBIX Py, POTOCHEMKA 3€MHOM
MOBEPXHOCTH, cericMorpad.

Texnonocus: IIPUMEHEHHE MIOCTOSIHHBIX MarHuToOB, JJIEKTPOMArHUTOB,
ANIEKTpoBUraTeNlb SIkoOH, TeHepaTop NEepeMEHHOro TOKa, WHAYKLUHWOHHAs Iedb, JIMHUU
3IIEKTponepeaay, 3JIeKTPOIBUTATENb, pajiap, PAJUONPUEMHUK, TEIEBU30p, AHTEHHA, TeJIe(OH,
CBY-neup, ynpTpa3ByKoBasi AMArHOCTUKA B TEXHUKE, IPOEKLIMOHHBIN anmnapar, BOJIOKOHHAs
ONTUKA, COJIHEYHas Oarapes, CIYTHUKOBbIE TNPUEMHMKH, sJepHas dSHEpreTuka u
DKOJIOTUYECKHE ACIIEKThI €€ Pa3BUTHS.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUAJINYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3yabTaThbl OCBOCHHUS YyuyeOHoro mpenmera «®Puszukay JOJKHBI
OTpa’kaTb TOTOBHOCTh M CHOCOOHOCTh 00YyYaromUXcs PYKOBOJCTBOBATHCS CHOPMUPOBAHHON
BHYTPEHHEH TO3ULMEH JIMYHOCTH, CHCTEMOW IE€HHOCTHBIX OpHEHTAllUl, IO3UTUBHBIX
BHYTPEHHUX YOEXKIEHHUH, COOTBETCTBYIOIIUX TPAJUIIMOHHBIM LIEHHOCTSIM POCCUIICKOTO
o011ecTBa, pacIIMPEHNE KUZHEHHOT'O OMbITA U ONBITA ACATEIBHOCTH B IPOLIECCE Pealu3aluu
OCHOBHBIX HaIIPaBJICHUI BOCIIUTATEIILHON JEATEIbHOCTH, B TOM YUCIIE B YACTHU:



IpaxKIaHCKOT0 BOCIIUTAHUA:

e CchOPMHPOBAHHOCTh TPAXKIAHCKOW TO3WIHUU OOYyYaromerocs Kak aKTHBHOTO H
OTBETCTBEHHOI'O YIEHA POCCUHCKOIr0 O0IIECTBA;

e TPHUHATHE TPATUIHUOHHBIX OOIIECUEITOBEUCCKUX TYMAHUCTUUECKUX U JEMOKPATHIECKUX
IICHHOCTE;

e TOTOBHOCThH BECTH COBMECTHYIO ACSATEIBHOCTh B HHTEPECAX IPaKIaHCKOTO 00IIecTBa,
y4acTBOBATh B CAMOYTIPABICHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

e yYMEHHME B3aUMOJICHCTBOBATh C COIMAJIbHBIMU HWHCTUTYTaMHU B COOTBETCTBUHU C HX
GYHKIUSMU ¥ HA3HAUYCHUEM;

e TOTOBHOCTb K TYMaHUTApHON U BOJIOHTEPCKOM JAEATEIBHOCTH.

MAaTPUHOTHYECKOI'0 BOCIIMTAHUSA:

e chOpMHPOBAHHOCTH POCCUHUCKOMN IPaskJaHCKON UICHTUYHOCTH, TATPUOTH3MA;
e IICHHOCTHO€ OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKEHUSIM POCCUUCKUX
y4€HBIX B 007acTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHHUA:

e c(OopMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOIO IIOBE/ICHUS;

e CHOCOOHOCTh OIIEHMBATh CUTYallMI0O M NPUHUMATh OCO3HAHHBIE  PpEIICHUS,
OPHUEHTHPYSCh Ha MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B
JEATEIbHOCTH YYEHOTO;

e OCO3HaHHE JUYHOI'O BKJIaJa B IOCTPOEHHE YCTOMYUBOTO Oy IyILIErO.

ICTETUYECCKOIo BOCIIMTAHUA:

e OCTETHMYECKOE OTHOIIEHHWE K MHpYy, BKJIIOYas OCTETHKY HAy4yHOIO TBOPYECTBA,
npHCylIero pU3n4ecKoi HayKe.

TPYAOBOI'O BOCIIUTAHUSA:

e HHTEpPEC K pa3IMYHBIM cdepaM NpodecCHOHATBHOW AEATEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKON U TEXHUKOH, yMEHUE COBEPIIaTh OCO3HAHHBIN BBIOOP OyayIIei
po()eCCUU U PeaTn30BbIBATh COOCTBEHHBIE )KH3HEHHBIE TUTAHBL;

e TOTOBHOCTH M CHOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHMIO B 00J1acTH (PU3HKH HA
MPOTSKEHUH BCEH KU3HU.

IKOJOIrH4eCKOro BOCIIMTaHusA:

e c(hOPMHUPOBAHHOCTb JKOJIOTUYECKON KYyJBTYphl, OCO3HAHHME IJI00ATBHOTO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

e IUJIAHUPOBAHHUE U OCYILIECTBICHUE IEUCTBUI B OKPYXKAIOLIEW Cpe/ie HA OCHOBE 3HAHUS
1eJIel YCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA;

e pacCIIMpPEHHE OIbITa JAEATENBHOCTH HKOJOTMYECKOW HANpPaBICHHOCTH HAa OCHOBE
UMEIOIUXCs 3HaHUM 10 (pU3HKe.

HCHHOCTH HAYYHOI'O MMO3HAHUSA:



e CcOpPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

e OCO3HAaHHE LIEHHOCTH HAYYHOW [ESTENbHOCTH, TOTOBHOCTh B MPOIECCE H3YUCHUS
(GU3UKN  OCYHIECTBIATH HPOCKTHYIO M HCCIENOBATEIbCKYIO  JEATENIbHOCTD
WHIUBHTyaJIbHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHBbIE YHHBepCAIbHbIE Y4eOHbIe AelicTBHSA
Ba3oBble Jlornueckue AeiicTBUs:

e  CaMOCTOATENBHO (OPMYIUPOBATH M AKTyaIU3UPOBATh MPOOJIEeMy, paccMaTpuBaTh e
BCECTOPOHHE;

e ONpENENATh LENH IEATEIbHOCTH, 33aBaTh apaMeTpbl U KPUTEPUHU X JOCTHKECHHUS;

e BBIBIATH 3aKOHOMEPHOCTHM U TPOTUBOPEUUS B PACCMATPUBAEMBIX (PU3MUECKUX
SABJICHUSIX;

e paspabarbiBaThb IUIAH pELICHUS MpoOJeMbl € Y4YETOM aHalIM3a HMMEIOIIUXCS
MaTepHalbHbIX U HEMATEPUAIbHBIX PECYPCOB;

e BHOCUTH KOPPEKTHUBBI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIETSM,
OLICHUBATh PUCKU MOCJIEACTBUN JEATEIBHOCTH;

e KOOPJIMHHUPOBATH M BBHINOJIHATH PabOTy B YCJIOBUSX pPEaAlbHOTO, BUPTYaJlbHOIO U
KOMOHMHHUPOBAaHHOTO B3aUMOECHCTBUS;

e pa3BHUBaTh KPEaTUBHOE MBIIIEHUE MPU PELIEHUH )KU3HEHHBIX TPOOIIEM.

Ba3oBbIe ncciienoBareanLcKue AeliCTBUA:

e BIIQJCTh HAYYHOU TEPMHHOJIOTHEH, KITFOUEBHIMU MOHITUAMH U METOaMU (pr3ndecKoi
HaYKH;

e  BIIQJICTh HABBIKAMH YUYEOHO-UCCIIEIOBATEIHLCKOM U TPOEKTHOM AESITENFHOCTU B 001aCTH
(GU3HKH, CIIOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOSTEIHHOMY IIOWCKY METOJ/IOB
pemieHus 3amgad  (UINYECKOTO COJNEpKaHUs, MPUMEHEHHUIO PAa3IUYHBIX METOJIOB
[MO3HAHUS,

e BIIQJICTh BUJAMHU JEATEIHHOCTH IO MOJYYEHUIO HOBOTO 3HAHHUS, €r0 MHTEPIPETalny,
PeoOpa30BaHUIO U MPUMEHEHHIO B PA3JIUIHBIX YUCOHBIX CUTYAIIHSIX, B TOM YUCIIC TIPH
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIACTH (PU3UKH;

e BBIABIATH NPHYUHHO-CJICJICTBEHHBIC CBS3M M aKTyaJIM3WPOBATh 3a/ady, BBIJIBHTaTh
TUIOTE3Y e€ pelIeHus, HaXOAUTh apTYMEHTBI JIJIs J0Ka3aTelIbCTBAa CBOMX YTBEPKICHUH,
3aJ1aBaTh MapaMeTPhl M KPUTEPUH PEIICHUS,

e aHANM3UPOBATH MOJYYCHHBIE B XOJ€ PEIICHUS 3aJaud Pe3yNIbTaThl, KPUTUYECKU
OIICHUBATh X JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBHUSX;

e CTaBUTh U (HOPMYITHPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTeNbHOM I€ATEIHbHOCTH, B
TOM YHUCJIC TIPH U3yUSHUH (PU3UKH;

e J1aBaTh OIICHKY HOBBIM CHUTYaIIUSIM, OLICHUBATH TPHUOOPETEHHBIN OIIBIT;

e YMETh MEPEHOCHUTDH 3HAHUS 1O (PU3UKE B IPAKTHUECKYIO 00JIACTh JKU3HEICATEIIBHOCTH;

e yYMETh MHTETPHPOBATH 3HAHMS U3 PA3HBIX MMPEIMETHBIX 00IacTei;



e BBIJIBUI'aTb HOBLIC UJCH, IIPpEAJIaraTb OpUrnHaJbHBIC ITOAXO0AbI U PCIICHUS
e CTaBUTHb HpO6JIeMBI U 3ala4u, JOITYyCKArIHEC AJIbTCPHATUBHBIC PCIICHUA.

Paborta ¢ unopmanmeii:

e BIQJCTh HAaBBIKAMHM TIONy4YeHUs WHGOpMaNUU (DU3UYECKOTO COJACPKAHHUS W3
HUCTOYHUKOB pA3HBIX THIIOB, CaMOCTOSTEIBHO OCYIIECTBISATh IIOWCK, aHAJIN3,
CUCTEeMATH3AIMI0 W WHTEPHpETalnio WHPOPMAIMU Pa3IUYHBIX BUAOB U (Hopm
IPEJICTaBIICHHUS,

e  OIIEHUBATH JIOCTOBEPHOCTh MH(OPMALINH;

e HCIIOJIB30BAaTh CpeACTBA WH(MOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHHA B
pEIIEHNM KOTHUTHUBHBIX, KOMMYHHKATHBHBIX H OPraHU3allMOHHBIX 3a/Ja4 C
coOroZiIcHHEeM TpeOOBaHMI JPrOHOMHMKH, TEXHHUKH O€30MaCHOCTH, THTHCHBI,
pecypcocOepeKeHus, TMPaBOBBIX M JITHYCCKHX HOPM, HOpM WHGOPMAIMOHHON
0€30I1aCHOCTH;

e CO3JaBaTh TEKCTHl (PU3UYCCKOTO COJIEPKAHUS B Pa3IUYHBIX (opMarax ¢ yd4éTom
Ha3HA4YCHHUS MH(OpPMAIMKM W IEJIEBOM ayJUTOPHH, BBHIOMpAas ONTHMAIbHYIO (Gopmy
MIPEJICTABJICHUS U BU3YaJIH3aIiH.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

e  OCYIIECTBIJISATH OOIIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOU JEATEIBHOCTH;

e pacmo3HaBaTh MPEANOCHUTKH KOH(MIUKTHBIX CUTYAIlUH H CMATYATh KOH(IUKTHI,

e PpPa3BEPHYTO W JOTUYHO U3JIaraThb CBOIO TOUKY 3PEHUSI C MUCIOJIb30BAHUEM SI3bIKOBBIX
CPENCTB;

e TOHUMATh U UCIIOJIB30BATh MPEUMYIIIECTBA KOMAaHIHOW U MHIUBUIyallbHOM PabOTHI;

e BBIOMpATh TEMATUKY M METOJIbI COBMECTHBIX JTEHCTBHI C YUETOM OOIINX UHTEPECOB U
BO3MOXHOCTEN Ka)XJ0ro WICHa KOJUIEKTUBA;

e TMPUHHMMATh LIEJIM COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH
JIEUCTBUA IO €€ JNOCTHXKEHUIO: COCTAaBIATH IUIAH JIEWCTBUM, PACIpPENEIsTh PO C
y4ETOM MHEHHH YYaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOM pabOTHI;

e OIEHMBATh KayecTBO CBOET0 BKJaJa W KaXKIOTO YYaCTHHKA KOMaHIbl B OOIIUi
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

e IIpeayaraTh HOBBIE IIPOEKTHI, OLIEHUBATH UJEU C NTO3ULUNA HOBU3HBI, OPUTHHAIIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

e OCYIIECTBIATH IO3UTHBHOE CTPATETHMUYECKOE MOBEACHHE B PA3JIMYHBIX CUTyaLMsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPAKEHHE, OBITH MHUIIMATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

e  CaMOCTOSITEIHHO OCYIIECTBIAThH MO3HABATENBHYIO IEATEIHHOCTh B 00JaCTH (DU3UKHU U
ACTPOHOMHH, BBISIBIISITH MTPOOJIEMBI, CTAaBUTh U ()OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;

e  CaMOCTOSITEIHHO COCTABISATH IJIAH PEIICHUS PACUETHBIX U KAUeCTBEHHBIX 3a]1a4, IJIaH
BBITIOJTHCHHS TIPAKTHYECKON PabOTHI ¢ yIETOM HUMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

e JIaBaTh OIICHKY HOBBIM CHUTYAIIHSIM;

e  pacHIUPSATH paMKH Y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHHIA;

e JIeNIaTh OCO3HAHHBIN BHIOOP, apTyMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32
pEILICHHE;

e OLIEHUBATh NPUOOPETEHHBIN OIIBIT;



e CcrmocoOCTBOBaTh (OPMHUPOBAHMIO WM TPOSBICHHUIO SPYIUIMH B 00JacTH (PHU3MKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, 3MOUUOHAJIBLHBLIA HHTEJLJIEKT:

e J1aBaTh OLIEHKY HOBBIM CUTYAallUsIM, BHOCUTb KOPPEKTHUBBI B I€ATEIIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISM;

e BJAJETh HAaBBIKAMHU II03HABATEIBHOM pedUIeKCHMH KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUI U MBICIUTENBHBIX ITPOLIECCOB, X PE3yJIbTATOB U OCHOBAHMI;

e  HUCHOJB30BATH NPUEMBI peICeKCUN ISl OLEHKH CUTYaIluH, BEIOOpA BEPHOTO PELICHUS;

e YMETb OLICHUBATh PUCKU U CBOCBPEMEHHO IIPUHUMATh PELIECHUS 110 UX CHHKEHUIO;

e IIPUHMMATh MOTHUBBI U APIYMEHTHI APYTHUX [IPU aHAIU3E PE3YJITATOB JEATEIbHOCTH;

e IIPUHUMATH ceOs, MIOHUMAs CBOM HEJOCTATKU U IOCTOMHCTBA;

e IIPUHMMATh MOTHUBBI U APIYMEHTHI APYIUX IIPU aHAIU3E PE3YJIbTATOB JIEATEIBHOCTH;

e IIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B nponecce nmoctuxkeHus: JIMUHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOrpaMMbl MO (pU3MKe ISt
YPOBHS CpeIHETO 00111ero 00pa3zoBaHus y 00y4aronIMXcs COBEPIICHCTBYETCS SMOIIMOHATIBHBIN
WHTEJUICKT, MPE/IoIaralomuii copMupoBaHHOCTb:

e CaMOCO3HaHHS, BKJIIOYAIOIIETO CIIOCOOHOCTh TIOHHMATh CBOE 3MOIMOHAIBHOE
COCTOSIHME, BHJCTh HANPABJICHHS PA3BUTUS COOCTBEHHOW SMOIMOHAIBHON Cdepsbl,
OBITh YBEpEHHBIM B ce0e;

e CaMOpEryJHMPOBaHUs,  BKIIOYAIONIETO  CAMOKOHTPOJIb,  yMEHHE  HPUHUMAThH
OTBETCTBEHHOCTh 32 CBOE IIOBEICHHE, CHOCOOHOCTh  amaNnTUPOBAaThCA K
IMOIIMOHATBHBIM H3MEHEHHUSIM H TIPOSBIISTH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

e BHYTPEHHEH MOTHBAIMH, BKJIIOYAOIICH CTPEMJICHUE K JOCTHIXKCHHUIO 1€ U YCIIEXY,
OINITUMHU3M, HHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATh, HCXO/ISl H3 CBOMX BO3MOXKHOCTEIH;

e DMIIATHH, BKJIFOYAIOIICH CIIOCOOHOCTh MOHUMATH IMOIMOHAIBHOE COCTOSIHUE JPYTHX,
YUUTHIBATh €r0 TPU OCYIIECTBICHHUH OOIIEHHS, CIIOCOOHOCTh K COYYBCTBUIO W
COMCPESIKUBAHUIO;

e COIMAJBHBIX HAaBBIKOB, BKIIOYAIOMIUX CHOCOOHOCTh BBICTPaMBaTh OTHOIICHHS C
JPYTHMH JIFOJbMH, 3a00THThHCS, IPOSIBIISITh HHTEPEC U pa3peniaTh KOHPIUKTHI.

ITPEJMETHBIE PE3YJIbTATBI

K konny oOyuenus B 10 knacce npeIMeTHbIE pe3yabTaThl Ha YIiayOIEHHOM YPOBHE JOKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y 0OYHAIOLINXCS YMEHUM:

e TIOHUMAaTh pPOJb (QPU3UKU B DKOHOMHUYECKOW, TEXHOJIOTHMYECKOH, 3KOJOTUYECKOM,
COLMAIBHOM M 3THUYECKOW cepax AesTeNIbHOCTH YeJIOBEKa, POJIb U MECTO (DU3UKH B
COBPEMEHHOM HAay4YHOU KapTHHE MHDA, 3HAYCHUE OIKMCATENIbHOM,
CHCTEMaTH3UPYIOIel, OOBSICHUTENbHON M MPOrHOCTUYECKON (YHKUIUN (U3UUECKOi
TEOPUHM — MEXAHHKH, MOJEKYISIPHOW (U3UKU U TEPMOAMHAMHUKH, POJIb (PU3UUECKOM
TEOpHH B ((OPMUPOBAHUHU NPEACTABICHUN O (U3NUECKON KapTHHE MHPA;



pa3ianyaTh yCJIOBUS IPUMEHUMOCTH Moienell (PU3HUeCKUX TeNl U MPOIECCOB (SBJICHUN):
UHepIanbHas cucTeMa OoTcuéra, aOCOJIOTHO TBEPAOE TENO, MaTepHalibHAs TOYKA,
PaBHOYCKOPEHHOE JIB)KEHUE, CBOOOTHOE MaZieHHne, aDCONIOTHO yrpyras AedopMmarius,
abCOJIIOTHO yNPYroe ¥ a0COMIOTHO HEYNPYToe CTOJIKHOBEHHSI, MOJICTH Ta3a, KUAKOCTH
U TBEPAOTO (KPUCTAJUIMUECKOTO0) TeJa, UiealbHbIN ra3, TOUCYHbIN 3apsii, OJHOPOIHOE
AIEKTPUYECKOE I10JIE;

pa3iauyath yclOBUSL (TpaHUIbl, OOJACTH) NPUMEHHUMOCTH (DU3MUYECKUX 3aKOHOB,
NOHMMAaTh BceoOHMii xapakTep (YHIAMEHTAIBHBIX 3aKOHOB M OIPAaHHYEHHOCTD
UCITIO0JIb30BAaHNS YAaCTHBIX 3aKOHOB;

aHATM3UPOBaTh M OOBACHATH MEXAaHHMUECKHE TPOLECChl W SABICHHS, HCIOIb3YS
OCHOBHBIE TIOJIOKEHUSI W 3aKOHBbl MEXaHHKU (OTHOCHTEIBHOCTh MEXaHHYECKOIo
JBWDKEHUS, (OPMYJIBl KHHEMAaTUKU PaBHOYCKOPEHHOTO JIBMXKECHUS, MPeoOpazoBaHMUS
lanunes s CKOpOCTM M NepeMelieHus, 3akoHbl HbplOTOHA, nOpHHIMI
OTHOCHUTEJIBHOCTH ['anmumiesi, 3aKOH BCEMHPHOIO TATOTEHHMsI, 3aKOHBI COXPAHECHMS
UMIyJIbCAa M MEXaHUYECKOM HHEPruM, CBsA3b pabOThl CHIBI C HM3MEHEHHEM
MEXaHUYECKOM S3HEPIUH, YCIIOBUS paBHOBECHSI TBEPIOTO TeJIa), IPU 3TOM HCIIOIb30BaTh
MaTE€MaTU4YeCcKOe BBIPAXKEHUE 3aKOHOB, YKa3blBaThb YCJIOBUS IPUMEHUMOCTH
¢u3nyeCKUX 3aKOHOB: IpeoOpazoBaHuil ['anmmies, BTOPOro M TPETHETO 3aKOHOB
HproTOHA, 3aKOHOB COXpaHEHUsI HUMIIyJlbCa M MEXAaHWYECKOW HHEpPruM, 3aKoHa
BCEMHUPHOTI'O TATOTCHUS;

AHAIM3UPOBATh U OOBACHATH TEIJIOBBIE MPOLIECCHl U SBJICHHS, MCIOJIb3Yysl OCHOBHBIC
nonoxeans MKT u 3akoHBI MOJEKYJsIpHOW (HU3HKH M TEPMOIUHAMUKH (CBS3b
JIABJICHUS UJEAIBHOTO ra3a Co CPeAHEN KUHETUYECKON SHEPTUeH TeIIOBOTO ABUKEHUS
M KOHIICHTPALlMEW €ro MOJEKyJd, CBA3b TEMIIEpaTypbl BEIIECTBA CO CpeaHen
KMHETUYECKOM SHEpPruel TeljoBOr0 JBMXKEHHS €ro 4YacTUll, CBSA3b JIaBJICHUS
UJCAIBHOIO Tra3a ¢ KOHLEHTPALMEeN MOJEKyJd M €ro TeMIEepaTypou, ypaBHEHHE
MenneneeBa—Kuanelipona, nepBblii 3aKOH TEPMOJWHAMHUKH, 3aKOH COXPaHEHMUs
SHEPruM B TEIUIOBBIX IHIpoleccax), HpH 3TOM HCIIOJIb30BaTh MaTEMAaTUYECKOE
BBIPDAKECHHUE 3aKOHOB, YKA3bIBaTh YCIIOBUS IIPUMEHUMOCTH ypaBHEHHs MeHeneeBa—
Knaneiipona;

aHAJTM3UPOBaTh M OOBACHATH OJEKTPUYECKHUE SBICHUS, MCIIONb3Yys OCHOBHBIE
MOJIO’KEHHUS U 3aKOHBI 3JIEKTPOAMHAMUKH (3aKOH COXPAaHEHUS SJIEKTPHUUECKOro 3apsa,
3akoH  KylloHa, TOTEHUMANbHOCTh  INEKTPOCTATUYECKOTO  MOJIA,  NPUHIUI
CYNEPIIO3UIUHN IIEKTPUIECKUX ITOJIEH, TIPU 3TOM YKa3bIBasl yCIOBHS IPUMEHUMOCTH
3akoHa KynoHa, a Taxke NpaKkTUYECKH Ba)KHbIE COOTHOLIEHMS: 3aKOHbI OMa Ui
y4acTKa LU U JJI1 3aMKHYTOW JIEKTPUYECKOM 1enu, 3akoH J[xoyia—JIeHna, npasuia
Kupxroda, 3akonsl @apanes A 3JIeKTPOIU3a);

ONKCHIBATh (PU3NYECKUE MPOLIECCHI U SBJICHMUS, UCIIOJIb3YS BEJIMUMHBI: IIepeMEIEHHE,
CKOpOCTb, YCKOPEHUE, UMITYJIbC T€Ia U CUCTEMBI TEN, CUJIa, MOMEHT CHUJIbI, JaBJICHUE,
NOTEHLMAIbHAsl PHEPIus, KMHETUYEeCKash SHEprusi, MeXaHuyeckas sHeprusi, pabdora
CUJIBbl, LIEHTPOCTPEMUTEIILHOE YCKOPEHHUE, CUja TSKECTH, CWIA YIPYTrOCTH, CUia
TPEHUSI, MOIIIHOCTh, YHEPTHUS B3aUMOICHCTBUS Tena ¢ 3eMii€il BOU3H €€ TOBEPXHOCTH,
3HEprus ynpyrod paedopManuu MPYXKHHbBI, KOJIMYECTBO TEIJIOTHI, aOCOIIOTHAS
TeMmeparypa Teia, paboTra B TEpMOJIMHAMUKE, BHYTPEHHSS SHEPTUs HUACAIHLHOTO
OJTHOATOMHOTO Ta3a, paboTa MJeabHOIO Ta3a, OTHOCUTENIbHAS BIAXKHOCTh BO3/YyXa,
KII[l wmaeanbHOro TEIMJIOBOTO JIBUTATENs; DJIEKTPUYECKOE I0JEe, HaNpsKEHHOCTh
JIEKTPUYECKOrO I0JIs, HANPSHKEHHOCTD II0JIS TOYEUHOIO 3apsja MU 3apsHKEHHOIO
niapa B BaKyyMe M B JUAJIEKTPUKE, OTEHIMAI JIEKTPOCTATUYECKOTO MOJIs, pa3HOCTh
MIOTEHIUAJIOB, IEKTPOJABMKYIAs CHJIA, CWJIa TOKA, HANPSKEHHE, MOILIHOCTH TOKA,
3JIEKTpUYeCcKass EMKOCTh IUIOCKOIO KOHAEHCATOpa, COMPOTUBIIEHUE Y4YacTKa LEMH C
[IOCJICIOBATEIbHBIM U IApaJUICIbHBIM  COCIMHEHHEM  PE3UCTOPOB,  JHEPIUs
3JIEKTPUYECKOTO MOJISI KOHJIEHCATOPA;



OOBSCHATH OCOOCHHOCTH TIPOTEKaHUS (UBMUECKHX SIBICHUW: MEXaHUYECKOe
JIBUKEHHE, TEIUIOBOE JIBJKEHHME YaCTUI[ BEIIECTBAa, TEIUIOBOE pPaBHOBECHE,
OpoyHOBCKOe JBIKeHue, Muddy3us, ucnapeHue, KUMeHUe U KOHISHCaIus, IJIaBJIeHHE
M KpUCTaUIM3all¥sl, HANpaBIE€HHOCTb  TEIUIONEpEAauu, JJEKTpu3alus  Tedl,
SKBUMOTEHIIMAIBHOCTD OBEPXHOCTHU 3aPSKEHHOTO TPOBOAHUKA;

POBOJUTH MCCIECIOBAHNE 3aBUCUMOCTH OJHOW (PM3MUYECKOW BEIMUYUHBI OT IPYTOil C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(UKCUPOBATh PE3YJBTATHI MOTYYCHHONH 3aBHCUMOCTH (PU3UYECKUX BEIUYWH B BUJC
rpaduxkoB ¢ yu€ToM abCOMIOTHBIX MOTPEIIHOCTEH W3MEpeHUM, JenaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIE0BaHNUS;

MPOBOJAUTH KOCBEHHBIE H3MEpeHHUs (U3MUECKUX BEJIMYUH, MPU ITOM BBIOUPATH
ONTUMATBHBIA METOJ] HM3MEPCHHUs, OLEHWBATh AaOCONIIOTHBIE M OTHOCHUTEIIbHBIE
MOTPENIHOCTH MPSIMBIX U KOCBEHHBIX U3MEpPEHUIl;

MPOBOJIUTh  OMBITHI 1O TMPOBEPKE MPEUIOKEHHONW TUIOTE3bl: IJIAHUPOBATh
JKCIIEPUMEHT,  COOMpaTh  AKCHEPUMEHTAIbHYIO  YCTaHOBKY,  AaHaJIU3HPOBATh
[IOJTy4Y€HHBIE PE3YJIbTAThI U J€JaTh BBIBOJ O CTATyCE MPEAJIOKEHHOMN TMIIOTE3bl;
coOnrofarh mpaBmiia 6€30MacHOrO TpyAa MpH MPOBEACHUHM HCCIEIOBAaHUI B paMKax
y4e0HOr0 3KCHEPHUMEHTa, MPAaKTUKyMa M y4yeOHO-UCCIIEIOBATEIbCKOM M MPOEKTHOMN
NESTENIbHOCTH C HCIOJIb30BAHUEM HW3MEPHUTENbHBIX YCTPONCTB M J1a0OpaTOPHOTO
000py1I0BaHMUS;

pemiate pacuéTHbIE 3a/aYyd C SBHO 3aJlaHHOM ¥ HESIBHO 3aJaHHON (U3HUECKOi
MO/IENIBIO: Ha OCHOBAHMH aHAIM3a YCIOBHUS 000CHOBBIBATH BBIOOP (PU3NUIECKOI MOJIENH,
OTBeuarolIeil TpeOOBaHUAM 3a/1a4H, TPUMEHSTH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHU U
MOCTYJIAThl (PU3WYECKUX TEOPUH MPH HCIOJIB30BAHUM MAaTEMaTHYECKHX METOOB
pelieHus 3agad, MPOBOJUTh pacy€Tbl HAa OCHOBAaHUU HMEIOIIUXCS JaHHBIX,
aHAJTM3UPOBATh PE3yJbTaThl M KOPPEKTHPOBATH METOJbI PEIIEHUS C Y4YETOM
MOJIyYEHHBIX PE3YJIbTATOB;

pelaTh KaueCTBEHHBIE 3a/1a4ul, TpeOyroIe NPUMEHEHNs 3HAaHUH U3 pa3HbIX pa3iesioB
Kypca (U3MKH, a Tak)K€ MHTErpaluu 3HAHWNA U3 JIPYTUX MPEIMETOB €CTECTBEHHO-
HAay4YHOT'O IIMKJIA: BBICTPAMBATH JIOTMYECKYIO LEMOYKY PaCCYyXICHHUM C OMOpOoW Ha
W3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (DU3UYECKHUE SBICHHUS,

WCIIOJIH30BaTh TEOPETUUECKHUE 3HAHUS JJIsl OOBSICHEHUSI OCHOBHBIX NMPUHIIATIOB PaOOThI
U3MEPUTENBHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MPOIIECCOB;
MPUBOAUTH IPUMEPHI BKJIAJIa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HAyKd, B OOBSICHEHHE TMPOIECCOB OKPYXAIOIIETO MHpA, B Pa3BUTHE TEXHUKH H
TEXHOJIOTHIi;

AQHAIM3UPOBATh M  OILEHUBATh TOCIHEACTBHS OBITOBOM ¥  MPOU3BOJICTBEHHOM
NEeSTeIbHOCTH 4YeNIOBeKa, CBS3aHHOW C (U3MYECKMMH MpOIecCaMu, C TO3HUIMMA
IKOJIOTHUECKOMN 0€30MacHOCTH, MpeACTaBICHUI 0 paluroHaIbLHOM
MPUPOJIOTIONB30BAHNH, a TaKXKE€ Pa3yMHOM HCIOJIb30BAaHUU JIOCTHKEHUN HAyKH M
TEXHOJIOTHH JIJIs TambHEHUIIEro pa3BUTHS YEJI0BEUECKOTO 00IIeCTBa;

MPUMEHSATH Pa3TUYHBIC CITOCOOBI padOTHI C MHPOpMALIHEH (PU3NIECKOTO CONEPKAHUS C
UCTIONIb30BAaHWEM  COBPEMEHHBIX HWH(MOPMAIMOHHBIX TEXHOJIOTHUH, TIPU OTOM
UCIIOJIb30BAaTh  COBPEMEHHbIE  MH(GOPMAIMOHHBIE  TEXHOJOIMM ISl  TOMCKAa,
nepepaboTKU U TPeabsSBICHUS Yy4eOHOW W HAyYHO-TIONMYJSpHOH WH(pOpMAaIUH,
CTPYKTYPUPOBAHUSI M HMHTEPIpETAlud HHPOPMAIUH, TMOJYUYCHHONW W3 Pa3THIHBIX
HUCTOYHUKOB, KPUTUUYECKU aHATU3UPOBATH MOTyYaeMyto HH(POPMAIIHIO U OIICHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIMXCA 3HAHWM, TaK U Ha OCHOBE aHalM3a
UCTOYHUKA UH(POPMAIIUH;

NPOSBISATh OpPraHM3AllOHHBIE W TO3HABaTeNIbHbIE YMEHHUS CaMOCTOSITEILHOTO
NPUOOPETEHUS] HOBBIX 3HAHWNA B TPOIECCE BBIMOJTHEHHSI MPOEKTHBIX W y4eOHO-
HCCIIEI0BATEILCKUX PadoT;



e paboTaTh B TPyNIIe C HCIOJHEHHEM DPAa3JIMYHBIX COIHMATBHBIX POJICH, TIAHUPOBATH
paboTy Tpynmbl, PAaNHOHAIBHO PACIPENCIsaTh JACATeIbHOCTh B HECTaHAAPTHBIX
CUTYAIIMsIX, aJICKBATHO OIICHUBATh BKJIAJl KAXKJIOTO M3 YYACTHUKOB TPYIIIBI B PEIICHUE
paccMaTpuBaeMoid MPOOJIEMEI;

e TMPOSBISATH MOTHBALMIO K Oynaymied npodecCHOHAIBHOW — JESITEIBHOCTH 10
CHEIHUATBHOCTIM (PH3UKO-TEXHUIECKOTO TPODUIIS.

K xonmy obyuenus B 11 knacce nperMeTHbIC pe3yiIbTaThl HA YIITyOIEHHOM YPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH y OOYUAIOLINXCS YMEHUM:

e T[OHUMATh pPOJb (PHU3UKK B DSKOHOMHYECKOH, TEXHOJIOTHYECKOH, COIHAIBLHOU U
ITHUYECKON cdepax AeATENIbHOCTU YelIOBEeKa, POJib U MECTO (PU3MKH B COBPEMEHHOMH
HAy4YHOM KapTUHE MUpPA, POJIb ACTPOHOMUU B IPAKTUYECKON JESITEILHOCTH YEJIOBEKA U
JAIBHEWINEM  HAy4YHO-TEXHUYECKOM  pa3BUTHM,  3HAYEHHE  OIMCATEIILHOM,
CUCTEMATU3UPYIOUIEH, OOBICHUTENBHON U MPOTHOCTHYECKON (QYHKUUN (u3nuecKoit
TEOPUU — DIIEKTPOJMHAMHUKH, CHELUAIBHOM TEOPUM OTHOCUTEIBHOCTH, KBAHTOBOMU
¢u3uku, ponb GU3NIECKON TeoprH B (POPMUPOBAHHUH MPEACTABICHUNA O (pr3muecKon
KapTHHE MHpa, MECTO (PU3MYECKOM KapTUHBI MHUpa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEACTABICHUIN O IPUPOJIE;

e  Pa3IMYaTh YCIOBHS MPUMEHUMOCTHU MoJieNel (pU3MYecKHX TeJl U MPOLECCOB (SBICHUN):
OJIHOPOJHOE AJIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE IIOJs, TapMOHUYECKHE
KosieOaHus, MaTeMaTHMYeCKUl MAaATHUK, UACIbHBIH MPYXHUHHBIH  MAasTHUK,
rapMOHHYECKHE BOJIHBI, HJI€aIbHBINA KOJI€OATEeIbHbIM KOHTYD, TOHKas JIMH3a, MOJENei
aToOMa, aTOMHOTIO s1Ipa U KBAaHTOBOW MOJIEJIH CBETA;

e pa3nIMyYaTh YCIOBUA (TpPaHUIBI, OO0JACTH) NPUMEHHUMOCTH (U3UYECKUX 3aKOHOB,
NOHMMAaTh BceoOHMi xapakTep (GYHIAMEHTAIbHBIX 3aKOHOB M OIPAaHMYEHHOCTb
MCIIOJIb30BAaHUs YACTHBIX 3aKOHOB;

e AHAJIU3UPOBATh M OOBACHATH DJICKTPOMATHUTHBIE MPOLECCHI M SIBICHUS, MCIOIB3Ys
OCHOBHBIE TIOJIO)KEHHS M 3aKOHBI JJIEKTPOAUHAMHUKM U CIEUHUAJIbHOW TEOpHH
OTHOCHUTEJIbHOCTH (3aKOH COXpPaHEHHUs 3JIEKTPUYECKOIo 3apsia, cuia AmIiiepa, cuia
JlopeHnia, 3aKkOH D3JEKTPOMarHUTHOM MWHAYyKIMH, mpaBwio JleHna, cBsa3p JJIC
CaMOMHIYKIUU B 3JIEMEHTE JIEKTPUUECKOM IIEMH CO CKOPOCThIO M3MEHEHUS CHIIbI TOKA,
MOCTYJIaThI CIIEUAIbHON TEOPUU OTHOCUTENBbHOCTH DWHITENHHA);

e  AHAJIM3UPOBATH U OOBSACHATH KBAHTOBBIE IIPOLIECCHI U SIBJIEHMUS, UCIIOJIB3YS MOJOKEHUS
KBaHTOBOM ¢u3uku (ypaBHeHue OiHIUTeHHa i (hoTordexTa, NepBbIii U BTOPOI
nocTynaTel bopa, MpuHIKUIT COOTHOIIEHUST HeonpeAenéHHocTel [ elizenOepra, 3aKOHbI
COXPAaHEHHUs 3apsJ0BOI0 U MAacCOBOTO YHCEN U SHEPTUU B SAEPHBIX PEAKLUAX, 3aKOH
PaIMOAKTUBHOTO pacmaja);

e ONMUCHIBATh (PU3NYECKUE MPOLIECCHI U SBJICHUS, UCIIOIb3Ys BEIMUMHBI: HANPSHKEHHOCTh
JNEKTPUYECKOTO  MOJs, MOTEHLHAd  d3JEKTPOCTATHUECKOro  TOJs, Pa3HOCTb
NOTEHLIMAJIOB, AJIEKTPOABIIKYINAs CUja, MHIYKLIUS MAarHUTHOTO IOJS, MarHUTHBIN
MOTOK, cujia AMIepa, HHIYKTUBHOCTb, 3JIEKTPOJABMXKYIIAs CHJIa CaMOWHIYKIUH,
HHEPrusl MarHUTHOTO MOJI IPOBOJAHUKA C TOKOM, PEIATUBUCTCKUAN MMITYJIbC, ITOJIHAS
SHEPrusl, JHEPIHsl IOKOS CBOOOJHON YaCTUIIbI, SHEPTHUSI U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3aps] siipa, SHEPTUs CBA3HM sJ1pa;

e OOBSICHATH OCOOEHHOCTH MPOTEKaHUS (U3MUECKUX SBICHUM: 3JIEKTPOMAarHUTHAas
UHIYKIUS, CAMOUHIYKIIMS, PE30HAHC, HHTepEPEHIIHs BOIH, JUPPaKLuUs, TUCIepCHs,
MOJTHOE BHYTPEHHEE oTpakeHue, poTodnekTpuueckuit 3pdext (poroaddekr), anbda-
u OeTa-pacnajsl ajep, raMMa-u3IydeHue saep, GU3ndecKrue MPUHIHUIBI CHEKTPATbHOTO
aHanmu3a ¥ paboThI J1a3epa;



ONpECIIATh HANPABICHUE WHIYKIUU MAarHUTHOTO IIOJI IIPOBOJHUKA C TOKOM, CHIIBI
Awmriepa u cuinbl JlopeHna;

CTPOUTh H300paXEHUE, CO3JaBaEMO€ IUIOCKMM 3€pKaJOM, TOHKOH JIMH30H, H
paccuuThIBATH €r0 XapaKTEPUCTUKHY;

IIPUMEHATH OCHOBOIIOJIATalOIME ACTPOHOMHUYECKHUE MOHATHS, TEOPUU U 3aKOHBI UIS
aHanm3a u 00bsICHEHUs (PU3MYECKHX MTPOIIECCOB, MPOUCXOISIINX B 3BE3/1aX, B 3BE3HBIX
cucTeMax, B MEKIaJIJaKTHUECKOU cpefie; IBUXKEHUs HEOECHBIX TeJ, BOJIIOLUY 3BE3] U
Bcenennoii;

IPOBOJUTH HMCCIEIOBAHNE 3aBUCUMOCTEH (PU3MUECKUX BEJIMYMH C HCIOJIb30BAHUEM
NPSAMBIX U3MEPEHUH, IPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCUPOBATH PE3yIIbTATHI
IOJyYEHHON 3aBUCUMOCTH (PU3MYECKMX BEIMYMH B BUAE TI'paUKOB C Y4ETOM
aOCOJIOTHBIX IOIPEHIHOCTEN M3MEpEHuH, JenaTh BbIBOABI 10  pe3yjbTaTam
UCCIICJOBAHNS,

NPOBOJIUTH KOCBEHHBIE H3MEpPEHHS (U3NYECKUX BEIUYMH, IMPH STOM BBIOMPAThH
ONTUMAJIBHBIA METOJl M3MEpPEHMs, OLCHUBATh AaOCONIOTHbIE U OTHOCHUTENIbHBIE
HOTPEIIHOCTH MPSMBIX U KOCBEHHbBIX U3MEPEHUIL;

IIPOBOAMTH  ONBITBI IO IIPOBEPKE NPEUIOKEHHOW THUIIOTE3bl:  IUIAHUPOBAThH
OKCIEPUMEHT,  COOMpaTh  JKCIEPUMEHTAJIbHYI0  YCTaHOBKY,  aHAJIU3UpPOBATh
IIOJIyYEHHBIE PE3YJIBTATHI U JA€IaTh BBIBOJ O CTATYCE NPEAJIOKEHHOM TMIIOTE3bI;
ONMCHIBATh METObI OJYUEHUSI HAYUYHBIX ACTPOHOMUYECKUX 3HAHUM;

coOuroiaTh MpaBuiaa 6€30MaCHOTO TPyJAa MpHU MPOBEACHUHU HCCIIEAOBAaHUM B pamMKax
y4e0HOr0 3KCHEPUMEHTa, IPAKTHUKyMa M y4eOHO-UCCIIEA0BATEIbCKOM M MPOEKTHOMN
JeSITEIbHOCTH C HCIOJIb30BAaHUEM HW3MEPUTENIBHBIX YCTPOHCTB U J1a00paTopHOro
000py10BaHMUS;

pewiath pacu€THbIE 3a/a4d C SBHO 33JaHHOM M HESBHO 3aJaHHOM (U3UYECKOi
MOJIeJIbIO: HA OCHOBAaHMM aHajlu3a YCJIOBHS BBIOUpATh (PU3MYECKHE MOJENH,
OTBEYaoIUe TPeOOBAHUAM 33]Jauu, IPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
NOCTyNaThl (U3UYECKUX TEOpUM IPH HCIOJIBb30BaHUM MAaTEMaTHYECKHX METO/0B
pelieHus 3ajad, MPOBOJUTH pacdy€Tbl HAa OCHOBAHMM MMEIOIIMXCS JAHHBIX,
AQHAIN3UPOBATh PE3YJbTaThl M KOPPEKTUPOBATH METOJbl pEIICHUS C Y4ETOM
MIOJIyYEHHBIX PE3yJIbTaTOB;

pelaTh KaueCTBEHHBIE 3a/1aul, TpeOyIoIe NPUMEHEHNs 3HAaHUI U3 pa3HbIX pa3iesioB
Kypca (M3MKM, a TakKe MHTErpalud 3HAHUH M3 JPyrux NpeJAMETOB €CTECTBEHHO-
HAay4YHOTO IIMKJIA: BBICTPAMBATH JIOTMYECKYIO LEMOYKY PaCCYKICHHU C OMOpOW Ha
U3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUYECKHE SBICHUS;

MCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 1Ji1 00BSCHEHUS! OCHOBHBIX MPUHIUIIOB paOOTHI
U3MEPUTENBHBIX PUOOPOB, TEXHUUYECKUX YCTPOUCTB M TEXHOJIOTUYECKUX MTPOLIECCOB;
MPUBOJUTH IPUMEPHI BKIIaJa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DHU3UKOB B pa3BUTHE
HayKHd, B OOBSICHEHHE IPOLIECCOB OKPYKAIOUIETO MHUpPA, B DPa3BUTHE TEXHUKU U
TEXHOJIOTHH;

aHaM3UpOBaTh W  OLEHHUBATh MOCJIEACTBHS OBITOBOM M  MIPOM3BOJCTBEHHOM
NESITEIbHOCTH 4YeNIOBEKa, CBSI3aHHOW C (U3MUECKUMM TPOIECCaMM, C IO3ULUN
IKOJIOTHUECKOMN 0€30MacHOCTH, IIpeICTaBICHUM 0 panMoOHAIBHOM
MPUPOIONONIB30BaHUH, a TaKkKe PasyMHOM HCIOJb30BaHUU JOCTUKEHUM HAyKH H
TEXHOJIOTUH JUIs JaTbHEHIIero pa3BUTHI YeIOBEUECKOro 00IIeCTBa;

MPUMEHSTH pa3IMyHbIe CIIOCOOBI pabOThI ¢ MHPOpMaIHel (U3MUEeCKOro CoJIep:KaHus C
UCTOJIb30BAHUEM  COBPEMEHHBIX HMH(POPMALIMOHHBIX TEXHOJOTHH, TpU 3TOM
UCIIONIb30BAaTh  COBPEMEHHbIE  MH(GOPMAlMOHHBIE  TEXHOJOIMM ISl  TOMCKa,
nepepabOTKH W TpPEeABSABICHUS Y4yeOHOM M Hay4YHO-TIONMYJSIpHOW HH(OpMaIuy,
CTPYKTYPUPOBAaHUS M MHTEpIpeTaluy HH(OpMaIMK, MOJYyYEHHOHM M3 Pa3IMYHBIX
UCTOYHUKOB, KPUTHUECKU aHAJTM3UPOBATh MOJyyaeMyto HHPOPMALIUIO U OLICHUBATH ¢



JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOINUXCA 3HAHWW, TAK M Ha OCHOBE aHaIM3a
UCTOYHUKA HHPOPMALIUHY;

IPOSBIATh OPraHMU3ALMOHHBIE W IIO3HABATCIIBHBIE YMEHHUS CAMOCTOSTEIBHOIO
npuoOpeTeHus] HOBBIX 3HAHUH B MpOIECCe BBIMOJHEHHUS MPOEKTHBIX M y4eOHO-
UCCIIEI0BATEIbCKUX PAOOT;

paboTaTh B IpyIe C MCIOJHEHHWEM pa3IMYHBbIX COLUAIBHBIX pOJIEH, IIAHUPOBATh
paboTy TIpynmbl, palMOHAIBHO pPACHPENENATh JeATENbHOCTh B HECTaHIAPTHBIX
CUTyalusX, aIcKBaTHO OLICHUBATh BKJIAJl Ka)KI0I'0 U3 YYaCTHUKOB I'PYIIIbI B PEILICHUE
paccMaTpuBaeMoi poOIeMsl;

OpOSIBIATh MOTHBALMIO K  Oyaymiedl mpoecCHOHANBbHOW — JESTEIbHOCTH 10
CHELHATBHOCTAM (PU3UKO-TEXHUYECKOTO IPOQUIIS.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIIACC
Ne HaumeHoBaHMe pa3fesioB U TEM KosinuecTBo 4yacos JJIeKTPOHHBIE
n/m IIporpaMMel Bcero  KouTposbHbie [lpaktuyeckne  (IMpoBbIe)
paGoThI paGoThI obpa3oBaTeJsIbHbIE
pecypchl
Paszaen 1. HAYUYHBIA METO/, IO3HAHUS IPUPO/IbI
1.1 Hay4HbI¥ MeTO/ IIO3HAHUA 6
PUPOJbI
HToro no pasgeny 6
Paspen 2. MEXAHUKA
2.1 KunemaTuka 10 1
2.2 JluHaMHKa 10
2.3 CraTuKa TBEpJAOTroO TeJsa 5
2.4 3aKOHBbI COXpaHeHUs B MeXaHHKe 10 1
HToro no pasgeny 35
Paspgen 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJJUHAMUKA
3.1 OcHoBBI 15 1
MOJIEKYIIPHOKMHETUYEeCKOU
Teopuu
3.2 TepmopuHamuka.TensioBblie 20 1
MallUHBI
3.3 ArperaTHble COCTOAHUA 14 1
BellecTBa. Pa3oBble epexo/bl
UToro no pasgeny 49
Pasgen 4. 3JIEKTPOAUHAMUKA
4.1 daexTpuyeckoe InoJe 24
4.2 TloCTOSIHHBIY 3JIEKTPUYECKUH 24 1
TOK
4.3 Toku B pas/JIMYHbIX Cpeax 6
HWToro no paszeny 54
Paszaen 5. PUSUYECKUM IPAKTUKYM
5.1 ®usnyeckuil NpakKTUKYM 16 16
Hroro no pasgeny 16
Pe3epBHOE BpeMd 10
OBIIEE KOJIMYECTBO YACOB 170 8

[10 TIPO'PAMME



11 KUIIACC

Ne HauMeHoBaHMe pa3/iesioB U TEM KosndecTBO 4yacoB JJIeKTPOHHbIE
m/m IIpOrpaMMmbl Bcero KontposibHble [lpakTuyeckue (undposble)
pa6oThI pa6oThI obpasoBaTe/bHbIE
pecypchl
Pa3zgen 1. 3JIEKTPOAUHAMUKA
1.1 MarbuTHoOe 1oJie 14
1.2 JseKTpOMarHuMTHasA UHAYKLUA 13 1
HToro no paszeny 27
Pasgen 2. KOJIEBAHHUA U BOJIHbBI
2.1 MexaHH4YeCcKHe KOJieOaHUs 10

2.2 DJJeKTpOMarHuTHble KosiebaHuss 15

2.3 MexaHuyeckue v 10 1
3JIEKTPOMArHUTHbIE BOJIHbI
2.4 Onrtuka 25 1
HToro no pasaeny 60
Pasgen 3. OCHOBBI CIIEIIMAJIbHOY TEOPUU OTHOCUTE/ILHOCTH
3.1 OcHoBsl CTO 5 1
UToro no paspeny 5
Pasgen 4. KBAHTOBAA ®PU3UKA
4.1 Kopnycky/sipHO-BOJIHOBOH 15
Jlyasu3M
4.2 ®dusuka aToma 5
4.3 ®dusuka aTOMHOTO s/ipa 1 5
3JIeMeHTapHbIX YaCTHUI]
UToro no pasgeny 25
Paspen 5. 3JIEMEHTbBI ACTPOHOMUHU U ACTPO®U3UKHU
5.1 J/J1leMeHTbl aCTPOHOMUHU U 12
acTpodu3UKHU
UToro no pasgeny 12
Pasgen 6. DUSUYECKHH IPAKTUKYM
6.1 ®uanyeckuil NpakKTUKYM 16 16
HToro no paszeny 16

Paszaen 7. OBOBIIAIOIIEE IOBTOPEHHUE

7.1 CuctremaTu3salusa 1 00061eHHe 15
npeMeTHOI0 COJlep KaHUs U
OIbITA JIeATEJIbHOCTH,
IPHUOGPETEHHOTO MPU U3YYEHUHU
kypca ¢usuku 10 - 11 knaccoB

HUToro no paszaeny 15
Pe3epBHOEe BpeMs 10
OBLIEE KOJIMYECTBO YACOB I10 170 4 16

[TPO'PAMME



		2023-11-08T11:40:15+0400
	Табаков Юрий Александрович




