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Hespsiack 2024



[IporpamMma mno ¢u3uke Ha YpOBHE CpeHEero oodiiero oopa3oBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUH M TpeOOBaHMU K pe3yabTaTaM OCBOEHHUS OCHOBHOM 0Opa30BaTENIbHONW IMPOrpaMMBbl,
npeactaBieHHbIx B DI'OC COOQO, a takxke ¢ yuérom (enepanbHO pabodeid mporpaMMbl BOCITUTAHUS
n Konuenmumn npenogaBanus yueOHoro npeamera «DPusuka» B 00pazoBaTENbHBIX OPraHU3AIMIX
Poccuiickoit @eneparuu, pean3yonux OCHOBHbIE 00pa30BaTeIbHbIe TPOrPAMMBI.

[Tporpamma no ¢usuke ompenaensier 00sA3aTeNIbHOE MPEIMETHOE COJIEPKAHUE, YCTAaHABIUBACT
PEKOMEHIyeMYI0 TOCJIeI0BaTEIbHOCTh M3YUYEHUS TEM U pa3fesioB y4eOHOro mpeaMmeTa ¢ y4EToM
MEXIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4e€0HOro Ipolecca, BO3PACTHBIX
ocobeHHocTell odyvaromuxcs. [Iporpamma no ¢usnke 1aéT npeacTaBieHUe O LEJIX, COJIepKaHuH,
obmieil crparernd OOYYEHHs, BOCHHTAHUS M DPA3BUTUSA OOYYAIOIIUXCS CPEICTBAMH Y4eOHOTO
npenMera «Pu3nkay Ha yriiyoJaéHHOM ypOBHE.

Wzyuenne «Kypca ¢u3MKH YriayONEHHOTO ypOBHS —MO3BOJSIET PEATM30BATh  3a7a4M
npodeccuoHanbHOM OpUEHTAIMM, HAMpPaBICHO Ha CO3JaHUE YCIOBUM JUIS MPOSBICHHS CBOMX
MHTEJJIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEW Ka)JbIM O0YyYaroIIMMCsi, KOTOpble HEOOXOIUMBI
JUIS TIPOIOJKEHUS 00pa30BaHus B OpraHU3alusaX NpodecCHOHaIbHOr0 00pa30BaHUs MO PA3TUYHBIM
(U3NKO-TEeXHUYECKUM U HHKCHEPHBIM CIICIIHATEHOCTSIM.

B nporpamme no ¢usuke onpeaenstoTcs IaHUPyeMble pe3ylbTaThl OCBOCHUS Kypca (GU3HKH
Ha YpOBHE CpEeAHEro oO0IIero oOpa30BaHMS: JIMYHOCTHBIE, METAlpEIMETHbIE, MPEIMETHbIE (HA
yriayOonéHHoM ypoBHe). HayuHo-MeTomonoruueckoil OCHOBOM [uisi pa3paboTku TpeOoBaHUM K
JUYHOCTHBIM, METANpPEAMETHBIM M MPEAMETHBIM pe3ysibTaTaM OO0y4yaroUuIuXcs, OCBOMBILINX
mporpaMMy Mo (QHU3MKEe Ha YpPOBHE CpeaHero obmiero oOpa3oBaHUs Ha YIIIyOJIEHHOM YpPOBHE,
SIBJIIETCSL CUCTEMHO-/I€ATEIbHOCTHBIN MMOAXOI.

[IporpamMma no pu3uke BKIIOYAET:

IUIAaHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (DU3MKU Ha YriyOJEHHOM YpOBHE, B TOM YHUCIIE
IpeMETHBIE PE3yNbTaThl IO TOAaM O0yUYCHHUS;

cojiepkaHue yueoHoro npeamera «Du3nkay 1mo rojgaM o0ydeHusl.

[IporpaMmma 1o ¢u3MKe HMeeT NPUMEPHBIH XapakTep U MOXET OBbITh HCIIOJIIb30BaHA
YUUTEISIMHU (QU3UKU JUIsl COCTABIIEHUSI CBOMX PabOUMX MPOrpamM.

[Iporpamma no (u3nke He CKOBBIBAET TBOPUYECKYIO MHUIMATUBY YUMTENEHW U MPEJOCTaBIIsAET
BO3MOXKHOCTH JJISl peasIM3allii pa3iIMuHbIX METOJUYECKUX IMOAXO0J0B K MPENoJaBaHuI0 (PU3MKU Ha
yriIyOJIEHHOM YpOBHE IPH YCIOBUU COXPAaHEHMsI 0053aTeIbHOM YacTu coiep KaHus Kypca.

dusnka Kak Hayka 0 Hanbojee OOIIMX 3aKOHAX MPHUPOJBI, BBHICTYMAsi B KauecTBE y4eOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CHUCTEMY 3HaHUH 00 OKPYKAIOLIEM MHDE.
[lIxonpHBIA Kypc PU3UKU — CUCTEMOOOPA3YIOMINM AJI1 €CTECTBEHHO-HAYUYHbBIX YYEOHBIX PEIMETOB,
MOCKOJIbKY (DM3MYECKHE 3aKOHBI JIeXKAaT B OCHOBE IMPOLECCOB U SIBJICHUH, U3y4yaeMbIX XHMHUEH,
ouonoruent, ¢puznueckoir reorpadueit u actpoHoMmuen. Mcmonp3oBaHNE W aKTUBHOE MPUMEHEHUE
¢u3nUeckux 3HAHMUN OIpPENeNUIO XapakTep M OypHOEe pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOTHH B
cdepe dHEepreTUKH, TPAHCIOpPTa, OCBOEHUSI KOCMOCA, MOJIyYE€HUsI HOBBIX MaTepUajoB C 3aJaHHBIMU
cBoiicTBamMH. M3ydyeHne (pu3MKM BHOCHUT OCHOBHOH BKJaJ B (POPMHUPOBAHHME €CTECTBEHHO-HAyYHOU
KapTUHBI MuUpa oOydaromierocsi, B pOpMUpOBaHWE YMEHUN MPUMEHSATh HAYYHBIH METOJ IMO3HAHUS
MIPH BBITIOJIHEHUN UMH YI€OHBIX HCCIEAOBAHUN.

B ocHOBy kypca ¢u3MKu Ha ypOBHE CPEIHETO OOIIero o0pa3oBaHUS IOJIOKEH PSI HICH,
KOTOpBIE MO’KHO paccMaTpUBaTh KaK IMPUHIUIIBI €0 IOCTPOEHUS.

Hoea uyenocmuocmu. B COOTBETCTBUU C HEN KypC SBIIETCS JIOTHYECKH 3aBEPLIEHHBIM, OH
COZIEp)KUT MaTepHuaj M3 BCeX pa3/ienoB (U3MKH, BKIIIOYAET KaK BOMPOCHI KIACCUYECKOH, Tak U
COBpEMEHHOM (pU3UKH.



Hoesa zenepanuzayuu. B cooTBEeTCTBUU C HeH marepuai Kypca Gpu3nku o0BbeIUHEH BOKpPYT
¢busnueckux Teopuii. BenymuMm B Kypce sBisieTcss GOpMUPOBAaHUE MPEICTABICHUNH O CTPYKTYPHBIX
YPOBHSIX MaTe€puH, BELIECTBE U MOJIE.

Hoen zymanumapuzayuu. EE peanmzanusi NpeanoyiaraeT MCIOJIb30BaHUE T'YMaHUTapHOTO
noTeHnuana (U3NIeCKOl HayKu, OCMBICICHHE CBSI3M PAa3BUTHS (PH3UKU C pa3BUTHEM OOIIECTBa, a
TaK)Xe C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M SKOJOTMUYECKUMHU MTPOOIEMaMHU.

Hoesn npuknaonoii nanpasnennocmu. Kypc ¢usvuku yrmyOon€HHOrO YpOBHSI Tperoiaraet
3HAKOMCTBO C IIUPOKHM KPYTOM TEXHUYECKUX U TEXHOJIOTMYECKUX MPUIOKEHUHN U3YyUEHHBIX TeOpUn
u 3aKkoHOB. [Ipu 3TOM paccMaTpuBalOTCs HAa ypPOBHE OOIIMX MPEICTABICHHH W COBPEMEHHBIE
TEXHUYECKHUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea 3Konocuszayuu peanusyercs IOCPEICTBOM BBEACHUS JJIEMEHTOB COJEP)KAHUS,
MOCBSIIEHHBIX YKOJOTHYECKUM TIpoOJieMaM COBPEMEHHOCTH, KOTOPbIE CBf3aHbl C pa3BUTHEM
TEXHUKU M TEXHOJIOTUH, a Takke OOCYKIEHHs MpoOJeM palliOHAIBHOTO MPUPOJOINOJIb30BAHUS U
HKOJIOTHUECKOM 0€30MacHOCTH.

OcBoeHUE colepKaHUs MPOrpaMMbl MO (PU3HMKE JOJDKHO OBITh IOCTPOEHO Ha NpUHIMUIAX
CHUCTEMHO-/IeATEIbHOCTHOTO Toaxoaa. Jns ¢bu3uku peanuzanus 3THX MPUHIMIIOB Oa3upyeTcs Ha
UCTIOJB30BAHUU CAMOCTOSITEIIBHOTO JKCIEPUMEHTa KaK IOCTOSIHHO JCWCTBYMOMmEro (akropa
yuebHoro mporiecca. s yrinyOn€HHOTO ypOBHSA — 3TO CHUCTEMa CaMOCTOSITENILHOTO YYEHHYECKOTrO
HKCHEPUMEHTa, BKJIIOYAIOIIET0 (PPOHTANBHBIE YYCHWYECKHE OMBITHl MPH HW3YYCHHH HOBOTO
MaTtepuaia, jgaboparopHbie paboThl U paboThl mpakTukyma. [Ipm 3TOM BO3MOXHBI ABa crocoda
peanu3anyu pU3MUECKOro MpakTHKyMa. B mepBoM ciydae mpakTHKyM ITPOBOAUTCS JIMOO B KoHIE 10
u 11 xnaccoB, nubO Mocie MepBOro W BTOPOTO MOJTYroJui B Ka)XJIOM U3 3THUX KiaccoB. Bropoit
cmoco0 — 93TO0 HWHTerpamus paboT NpaKTUKyMa B CHCTEMY JIa0OpaTOpHBIX paboT, KOTOpbIE
MPOBOAATCS B Ipoliecce u3yudeHus pasnuena (temsl). [Ipm 3ToM mon paboTramMu MpakTHKyMa
MTOHUMAETC CaMOCTOSATEIILHOE HCCIIEJOBAHUE, KOTOPOE MPOBOJUTCS MO PYKOBOJACTBY CBEPHYTOTO,
00001mEHHOr0 BUAa 6€3 MoImaroBoi HHCTPYKILUU.

B mporpamme mo ¢u3uke cucTeMa Y4EHHYECKOTo SKCIEPUMEHTa, JJaOOpaTOpHBIX paboT u
MpaKTUKyMa TPEJCTaBICHa €IUHBIM MepeyHeM. BBIOOp TEeMaTHKHU JUIsl 3TUX BUIOB YYEHHUECKHX
MIPaKTUYECKUX pabOT OCYIIECTBISETCS Y4YaCTHHUKAMHU OO0pa30BaTEIbHOrO Ipolecca HCXOIs U3
0cOOEHHOCTEH TMOypOYHOrO TIJIAHUPOBAHUS W OCHalleHus Kabunera ¢usuku. Ilpu sToMm
oOecrieunBaeTcsl OBJAJICHHE OOYYAIOUIMMHUCS YMEHHSIMH TIPOBOJHWTH TIPSIMBIE W KOCBEHHBIE
M3MEpEHUs, UCCIIEJOBAHUS 3aBUCUMOCTEN (PU3NUECKUX BEJTMUMH U TOCTAaHOBKY OIBITOB 10 MPOBEPKE
MPEUIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHME yreiseTcsl PEIICHNI0 PacuETHBIX M KaueCTBEHHBIX 3adad. [lpu aToM ans
pacuéTHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3ajauil C SIBHO 3a/IaHHOM U HESBHO 33JJaHHON (pU3NYECKOM
MO/IEJIbIO, TO3BOJISIOIINE TPUMEHSATh U3yUYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOI0 pasjerna
Kypca, TaK ¥ WHTETPUPYS NMpPHUMEHEHHWE 3HaHWW W3 pa3HBIX pa3nenoB. J[Is KadecTBEHHBIX 3a/1a4
MIPUOPUTETOM SIBIISIIOTCS 33JaHUsl Ha 0O0BSICHEHHE/TIpeICKa3aHNe NMPOTEKAHUS (PU3HMUECKUX SBICHUN
M TIPOIIECCOB B OKPYKAIOIIEH >KU3HHU, TpeOyromue BbIOOpa (U3MUECKOM MOJIECIH ISl CUTYallud
MIPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpeboBanusmu GI'OC COO k MaTtepuaibHO-TEXHUUECKOMY O0ECIIeUEHHUIO
y4eOHOro mpotuecca Kypc GU3MKU yrIyOJEHHOTO YPOBHS HA YPOBHE CpelHEro o01iero oopazoBaHus
JOJDKEH M3y4aThbCs B YCJIOBHSX TPEAMETHOro KaOumHeTa. B kaOuHeTe (PU3MKK OJDKHO OBITH
HE00X0AuMoe J1abopaTopHOE 00OPYAOBAaHHE ISl BHIIOJHEHUS YKAa3aHHBIX B IpOrpamMme Mo (Gpu3uKe
YUEHUYECKUX OIbITOB, JTAOOPATOPHBIX pabOT M pabdoT MpaKkTUKyMa, a TaKXKe IEeMOHCTPALMOHHOE
o0opynoBaHueE.

JlemoHCTpanimoHHOE  0OOpymoBaHue (QopMuUpyeTcsi B COOTBETCTBUU C  MPUHIIMIIOM
MUHUMAaJIbHOM JOCTATOYHOCTH M OOECIeYMBAET IOCTAHOBKY IEPEUHCIEHHBIX B MPOrpaMMe I0



¢u3nMKe KIIOYEBBIX JIEMOHCTpPAIM JUIS MCCIIEOBAHUS HW3Yy4aeMbIX SBICHHA M IPOIECCOB,
HMIUPHUYECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JIaGopatopHoe 000pyHOBaHHE IS YICHHUYECKUX MPAKTHYECKUX paboT GopMHpYeTCsl B BUIC
TEMaTUYeCKMX KOMIUIEKTOB U oOecnednmBaeTcss B pacu€Te OJHOrO0 KOMIUIEKTa Ha JBYX
oOyvaromuxcsa. Temaruueckue KOMIUIEKTHI JabOpaTOPHOTO OOOPYAOBaHUS JIOJDKHBI  OBITH
IIOCTPOEHbl Ha KOMILJIEKCHOM HCIIOJIb30BAaHUM AaHAJIOIOBBIX M LUQPPOBBIX NPUOOPOB, a TaKkKe
KOMIIBIOTEPHBIX U3MEPUTEIILHBIX CUCTEM B BUJIE HU(POBBIX JJAOOPATOPHIA.

OCHOBHBIMU LIETSIMH U3Y4€HUS PU3UKU B 0011IEM 00pa30BAHUY SIBIISIOTCA:

(dbopMHupoBaHHE WHTEpeca M CTPEeMJICHHUS OOYy4aroluXcs K HAyYHOMY HM3yYCHHIO TPUPOJIBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE  MPEACTABICHWI O  HAayyHOM  MeETOoA€ TMO3HaHWA W (OpMHpPOBaHUE
HCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPYKAIOLUM SIBIICHUSM;

dbopMHpOBaHHE HAyYHOTO MHPOBO33PEHHS KaK pe3yiabTara H3YYEHUS OCHOB CTPOCHHS
MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (PU3HKH;

dbopMHupoBaHHE yMEHHI OOBSCHATH SIBICHUS C HCIOJIb30BAHHMEM (PHU3UYECKUX 3HAHUU H
Hay4HBIX JJ0Ka3aTeIbCTB;

(dbopMHUpOBaHKE TIPENCTABICHUH O poNu (DU3MKH ISl Pa3BUTHSA JAPYTHX €CTECTBEHHBIX HAYK,
TE€XHUKU U TEXHOJIOTUH;

pa3BUTHE MIPEICTABICHUIA O BO3MOXKHBIX cepax Oyaymien mpohecCHOHATbHON AEATEIbHOCTH,
CBSI3aHHBIX € (U3UKOM, IOATOTOBKA K JAaJbHENUIIEMY OOYUYE€HHUIO B 3TOM HAIIPABICHUU.

JlocTtukeHnre 3TUX Lejed oOecneunBaeTcs peUleHHEeM CIEAYIOIIMX 3ajJad B Ipoliecce
u3yudeHus Kypca GU3MKU Ha ypOBHE CpeJHEero oouiero oopa3oBaHusi:

prOOpEeTeHNE CUCTEMBI 3HAaHUK 00 00IUX (PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKJIFOYAsi MEXAHUKY, MOJIEKYISPHYIO (U3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO (DU3MKY U 3JIEMEHTHI
acTpopU3UKH;

dbopMHUpoBaHHE YMEHHH NPUMEHSATh TEOPETUUYECKHE 3HAHUS JUIsl OOBSICHEHUS (PU3MYECKUX
SIBJIGHUN B IPUPOJIE U JUISl IPUHATHUS IPAKTUYECKUX PEIICHUH B TOBCEIHEBHOM JKU3HH;

OCBOEGHHE CIIOCOOOB pEIIeHHs Pa3JIMYHbIX 3a/ad C SBHO 33JaHHOM (U3UYECKOH MOJEeNbIo,
3aJ1a4, MMOAPa3yMEBAIOLIUX CAMOCTOATEIBHOE CO3/JaHle (PU3NUECKON MOJEINH, aIeKBaTHON YCIOBUSAM
3aJ1a4M, B TOM YHUCJIE 33a]1a4 NHKEHEPHOT'O XapaKTepa;

MMOHUMaHWE (PU3NYECKUX OCHOB U MPUHIUIOB JEUCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKHX IIPOLECCOB, UX BIUSHUS HA OKPYKAIOILLYIO CPELY;

OBJIAJICHME METOJAaMHM CAaMOCTOSATEIbHOTO TIUIAHUPOBAHUSA U TPOBENEHUS (PU3NUECKHUX
HKCHEPUMEHTOB, aHaJW3a M UHTepHpeTanud HWHPOPMALUHU, ONPEAEICHUs JOCTOBEPHOCTH
MIOJIyUEHHOT'O pe3yJbTara;

CO3/JaHHME YCIIOBUM [UIsl Ppa3BUTHS YMEHUH IPOEKTHO-UCCIIENOBATEIbCKON, TBOPYECKOU
NeSITeNIbHOCTH;

pa3BuTHE HHTEpeca K chepam npodecCHOHANBHOM NesITeIbHOCTH, CBA3aHHON ¢ (PU3UKOM.

B cootBercTBuu ¢ tpedoBanusiMu ®I'OC COO yrayOn€HHBIN ypOBEHb M3yUCHHsI YI€OHOTO
npenmera «®dusuka» Ha ypoBHE cpenHero oOmiero odpa3oBaHMs BBHIOMpaeTCs OO0ydYaIOLIMMUCH,
IUTAHUPYIOIIKMMU MTPOJODKEHHE 00pa30BaHus M0 CHENHATbHOCTIM (PU3MKO-TEXHUUECKOTO MPOdUIIs.

Ha usyuyenue ¢usuku (yriayOn€HHBIH ypOBEHb) Ha YpOBHE CpeIHEro o0Iero oopa3oBaHMS
orBoguTcs 340 gacoB: B 10 ximacce — 170 gyacoB (5 wacoB B Henmenmo), B 11 kimacce — 170 gacos (5
4acoB B HEJIEIIO).

[Ipennaraemselii B mporpamme no (usuke nepeyeHb J1a0OpaTOPHBIX M MPAKTHUECKUX pPadoT
ABIISICTCS PEKOMEH/I0BaHHBIM, YUUTEIb JeaeT BEIOOp MpoBeIeH s Jab0paTOPHBIX paboT U OIBITOB C
y4€TOM MHJIMBUYyaJIbHBIX OCOOCHHOCTEN 00y4aroImuXxcsl.

COJAEP/KAHUE OBYYEHUA



10 KJIACC

Pa3znes 1. Hayunblii MeTOX MO3HAHUS IPUPOAbI.

dusznka — (QyHIaMeHTambHas Hayka o mpupoje. HaydHblii MeTon MO3HAHUS W METOJBI
UCCIEeIOBaHUS (PU3NYECKUX SIBIICHUH.

DKCIIepUMEHT U TEOpHsl B IpolLiecce MO3HaHUS MpHUponabl. HabmioneHne u HKCIEpUMEHT B
buzuke.

CrocoObl m3MepeHusi (U3MYECKUX BEIUYMH (QHAIOTOBBIE W HU(DPOBBICE H3MEPUTEIHHBIC
puOOPbI, KOMITBIOTEPHBIE JATYNKOBBIE CHCTEMBI).

[MorpemHocTu n3MepeHuii PU3NUECKUX BeNUYHH (a0COTIOTHAS U OTHOCUTENIBbHAS).

MonenupoBanue (GuU3MYECKUX SBJICHHM M TMpoleccoB (MaTepuanbHas TOYKa, aOCOIIOTHO
TBEPIIOE TEJIO, WICANbHAS KUIKOCTh, WICATBHBIM Ta3, TOUEHUHBIH 3apsa). ['unoresa. dusznueckuit
3aKOH, T'PaHULbl €r0 NPUMEHUMOCTH. Pu3nuecKas Teopus.

Pome m mecto ¢usuku B (QOpMHpPOBAHMHM COBPEMEHHOW HAaydyHOW KapTUHBI MHpa, B
MPAaKTUYECKOU EATEIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenne cuibl TOKa U HAMIPSKEHUS B LIETIH TOCTOSIHHOI'O TOKA IIPU MOMOIIY aHAJIOTOBBIX U
U POBBIX H3MEPHUTEIHHBIX TPUOOPOB.

3nakoMcTBO ¢ 1upoBoi nabopatopueil mo ¢usuke. [Ipumepsl u3MepeHUs QUINIECKUX
BEJIMYUH TIPHU MIOMOIIH KOMIIBIOTEPHBIX TATYUKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMKeHusA. Cucrema oTcyéTa.

[Ipsimast u oOpaTHast 3a7a4l MEXaHUKH.

Pannyc-BekTop MaTepualbHOW TOYKH, €ro MPOEKIMH Ha OCH CHCTEMBbl KOOpAMHAT.
Tpaexropus.

[lepemerienne, CKOpPOCTb (CpeaHSsi CKOPOCTb, MTHOBEHHass CKOpOCTb) U YCKOpEHHE
MaTepuaIbHOM TOYKHM, MX TMPOCKIMU HA OCHU CHUCTeMbl KoopauHaT. CIoKeHHUE MepeMeleHud U
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE NPSIMOJIMHEMHOE IBUKEHHE. 3aBHCHUMOCTh KOOpPJMHAT,
CKOPOCTH, YCKOPEHUS U MYTH MaTepUATbHON TOYKU OT BPEMEHH U UX TPpadUKu.

CBoOoaHoe majieHue. YCKOpeHHue CBOOOTHOTO TMajeHus. J[BrkeHHe Tena, OpOIICHHOTO MO/
YyIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH U YCKOPEHMS] MAaT€pUaIbHON TOYKH OT
BPEMEHU U UX TpaUKH.

KpuBonuneliHoe nBuxeHHe. J[BH>KEeHHE MaTepUalbHOM TOUKH MO OKPYKHOCTH. YTJIOBas U
nuHeWHas ckopocTh. Ilepmom m dacrota oOpamenus. LleHTpocTpemurtensHoe (HOpPMaJIbHOE),
KacaTellbHOE (TaHT€HIIMAIbHOE) U TIOJIHOE YCKOPEHHE MAaTepUaIbHOM TOUKH.

TexHnyeckue ycTpoicTBa M TEXHOJIOTMUECKHE MPOIECCHI: CIUIAOMETD, ABHKEHUE CHApSIOB,
[[EMHBIC, IIeCTepEHYATHIC U PeMEHHBIE TTepeladn, CKOPOCTHBIEC TU(THI.

Hemoncmpayuu.

Mopaenb cucteMbl OTCUETA, UILTFOCTPALIMS KWHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

Croco0bI McCcaeI0BaHus IBUKEHUM.

Nnnroctpanus npeaenbHOro nepexoja 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeobOpazoBanme NBIKEHHI C HCTIOIB30BAHIEM MEXaHH3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtonienue aBrxeHus Tena, OpoIeHHOro Mo YTJIOM K TOPU30HTY U TOPU30HTAIIBHO.

Hamnpasnenue ckopocTu npu JBUKEHUHU IO OKPYKHOCTH.



[IpeoOpazoBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHME IIyTE€H, TPAEKTOPUHM, CKOPOCTEH ABMXKEHHS OJHOTO M TOTrO K€ TejJa B Pa3HbIX
CUCTEMAxX OTCYETA.

Yuenuueckuii sxkcnepumenm, nabopamopusvie padomeol, nPAKmMuKym.

N3yueHnne HepaBHOMEPHOI'O IBUKECHUS C LIEJIBIO ONPEAEICHUS MTHOBEHHOU CKOPOCTH.

N3mepenne yckopeHHs MpU MPSMOJIMHEHHOM PABHOYCKOPEHHOM JBHUKEHHUHU MO HAKIOHHOU
IIJIOCKOCTH.

HccnepoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPY PAaBHOYCKOPEHHOM JBUKEHUU.

N3mepenue yckopeHUsi CBOOOTHOTO mMajeHUs (PEKOMEHIOBAHO HCIIOJIB30BAHHUE MH(PPOBOIA
nabopaTopun).

N3ydyenue nBUKEHUS Tesa, OPOIIEHHOTO TIOpU30HTANbHO. [IpoBepka rumoressl O MpsIMOU
MIPONOPLUMOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTBIO MOJIETA M HAYAJIBHON CKOPOCTBIO Tea.

N3yuenne nBukeHUs Tea 10 OKPYKHOCTH € ITOCTOSTHHOM 110 MOAYIIO CKOPOCTBIO.

HccnenoBanne 3aBUCMMOCTH Mepuoja oOOpalleHuss KOHHYECKOr0 MasTHHKa OT €ro
I1apaMeTpPOB.

Tema 2. lunamuxa.

IIepBeiit 3axkoH HproToHa. MHepumanbHble cucTeMbl OTCU€Ta. IIpMHIMII OTHOCUTENBHOCTH
lanunes. HeunepuuanbHbie CUCTEMBI OTCUYETA (OTIpeAeTICHUE, IPUMEPHI).

Macca tena. Cuna. [IpuHuun cyneprno3uiuuu cuil.

Bropotii 3akon HeloToHa 114 MaTepuaibHOM TOUYKH.

Tpernii 3akoH HpIOTOHA [UIs1 MAaTEpHAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJICHTHOCTh IPABUTALIUOHHON U MHEPTHOM MacChl.

Cuna TspKecTU. 3aBUCUMOCTh YCKOPEHMSI CBOOOIHOTO NaIEHUS OT BBICOTHI HaJl IOBEPXHOCTHIO
IUTAHEeTHl M OT reorpaduyeckoil mupoThl. JIBM)KeHHE HEOECHBIX TE€l M MX CIYTHUKOB. 3aKOHBI
Kemuepa. IlepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, qBHXKyIIerocs: ¢ yCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUS CKOJIbKEHUS U cuiia TpeHus nokos. Koaddumuent
TpeHus. Cuia CONpPOTHBIEHHS NPHU ABW)KEHHU Tela B XUAKOCTU WIH Tas3e, €€ 3aBUCHUMOCTb OT
CKOPOCTH OTHOCHUTEJIBHOI'O JIBUYKEHHS.

Hasnenune. 'mapocratnueckoe nasiaenue. Cuia Apxumena.

TexHnuyeckue yCTpOHCTBa W TEXHOJOTMYECKHE IPOLECCHl: TMOAIIMIHUKY, JABUKEHHE
UCKYCCTBEHHBIX CITyTHHKOB.

Jemoncmpayuu.

HaGmtoneHnune nBrkeHHs Tell B MHEPLHMAIbHBIX U HEMHEPIUAIBHBIX CUCTEMaX OTCUETA.

[IpuHIUIT OTHOCUTEBHOCTH.

Kauenne naByX NIWIMHIPOB WM IIAapOB pPAa3HOM MacChl C OJUHAKOBBIM YCKOPEHHEM
OTHOCHTEIIEHO HEMHEPLIMAIIBHOW CHCTEMBI OTCUETA.

CpaBHEHHE PaBHOJEHCTBYIOIIEH MPUIIOKEHHBIX K TEJIy CHJI C IPOU3BEACHUEM MaccChl Tejla Ha
€ro yCKOpPEHHE B MHEPLUAIBHON CHUCTEME OTCUETA.

PaBeHCTBO cuil, BO3HUKAIOIUX B PE3YJIbTATE B3AaUMOAECUCTBUS TEN.

N3Mepenne macc 1o B3auMoIENCTBHUIO.

HesecomocTs.

Bec tenma npu ycKOpeHHOM NOIBEME U MTAJICHUN.

IleHTpOOEKHBIE MEXaHU3MBI.

CpaBHeHHE CUJT TPEHUS TIOKOS, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue paBHOAECHCTBYIONIEH CUJI TPU ABMXKEHUHU OpycKa 10 HAKJIOHHOM MIIOCKOCTH.



[TpoBepka runoTe3bl O HE3aBUCUMOCTH BPEMEHH JIBIXKEHHS OpyCKa MO HAKJIIOHHOM IIIOCKOCTH
HAa 33JJaHHOE PACCTOSIHUE OT €r0 MAacChl.

HccnenoBanue 3aBUCUMOCTH CUJI YHPYTOCTH, BO3HUKAKOIIUX B IIPYKMHE U PE3HMHOBOM
oOpasiie, oT ux aedopmarum.

W3yuenne IBMKEHUS] CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTOH uepe3 JIErkuii OJI0K.

W3mepenue kodp@uuueHTa TpeHHs] MO BEIMYMHE YIJIOBOIO KO3 (UIMEHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue 1BuxkeHHs OpycKa IO HAKJIIOHHOM IJIOCKOCTH C IEPEMEHHBIM K03 (HULUEHTOM
TpEHUs.

W3ydeHne nBuKEHMsS IPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teno. IlocTynarenbHoe M BpallaTeNnbHOE JBUXKEHHE TBEPIOIrO Tela.
MoMEHT cuiibl OTHOCUTENBHO oOcH BpamieHus. Ilneuo cunbl. CriokeHue cujl, MPUIOKEHHBIX K
TBEpAOMY Teny. LleHnTp TskecTu Tena.

VYcnoBus paBHOBECHUS TBEPIOTO TEIIA.

YcroitunBoe, HeyCTOIHUMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTHMUYECKHE IPOLECCHl: KPOHIITENH, CTPOUTEIIBHBIN KpPaH,
pelméryarbie KOHCTPYKIUH.

Jemoncmpayuu.

VYcnosus paBHOBECHS.

Bunel paBHOBecCHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomaul, npaKmuKym.

HccenenoBanue ycinoBuii paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILLCHUS.

KoHcTpynpoBanue KpOHIITEWHOB U Pacy€T CUJI YIIPYTOCTH.

N3yuenne yCcTOWYMBOCTH TBEPAOTO TEJIA, UMEIOIIETO IUIOIAb ONOPHI.

Tema 4. 3akonvl coxpanenusn 6 MexaHuke.

NMnynsc MarepuanbHOM TOYKHM, CHUCTEMBI MaTepHAIbHBIX TodeK. LleHTp Macc cucTtemsl
MaTepuaibHBIX TOUYeK. Teopema 0 IBUIKEHHUH LIEHTpa Macc.

NMynsc cuitbl 1 M13BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxTnBHOE NBMKEHUE.

MoMeHT umImynsca MaTepUaIbHON TOYKHU. IIpencraBiieHre 0 COXpaHEeHUM MOMEHTA UMITYJIbCA
B LICHTPAJIbHBIX ITOJISX.

Pabora cuibl Ha MaJloM M Ha KOHEUYHOM IepeMenieHnu. I'padguueckoe npeacrapieHne paboThl
CHJIBL.

MOoOWHOCTE CHUIIBIL.

Kunernueckass sHeprusi MmaTepuaibHOW Touku. Teopema 00 U3MEHEHHWU KHHETUYECKOU
SHEPIUH MATEPUATIbHON TOYKH.

[loTennmaneHple W HENOTEHUMANbHbIE CWibl. lloTeHnmanbHas sHeprusa. IloTeHumanbHas
SHeprus ympyro naehopMuUpoBaHHON mNpyxHuHbI. [loTeHIManbHas SHEPrus Telna B OJHOPOIHOM
rpaBUTalMOHHOM noJie. [loTeHnmanpHas sHeprus Tena B TPaBUTALIMOHHOM I10JI€ OJHOPOJHOTO MIapa
(BHYTpH U BHe 11apa). Bropas kocMuyeckas ckopocTb. TpeTbst KOCMHUECKasi CKOPOCTb.

CBsi3p pabOThl HEMOTEHLUATIBHBIX CHJI C U3MEHEHHEM MEXaHHYeCKON SHEprHuH CHUCTEMBI Tell.
3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHymnu i WACAIBHOM JKUIKOCTH KaK CIEACTBUE 3aKOHA COXpaHEHUs
MEXaHWYECKON IHEPTHUN.



TexHudeckue ycTpoucTBa U TEXHOJIOIMYECKUE IIPOLECCHI: IBUKEHUE PAKET, BOJOMET, KOMED,
MPYXUHHBIA TUCTONET, TUPOCKOI, (PUTYpPHOE KaTaHUE Ha KOHBKAX.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

N3mepenne MOLHOCTH CUIIBI.

V3MeHeHne »HepPTuu Teja P COBEPILICHUH PaOOTHI.

B3anMHble npeBpanieHuss KUHETUYECKOW M MOTEHUUAIbHOW YHEPrui Npu ACHCTBUU HA TEJO
CHUJIBI TSYKECTHU U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHepruu npyu cBOOOIHOM MaJACHUU.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenne nmnyibca Teaa o TOPMO3HOMY ITYTH.

W3mepenue cuiibl TArM, CKOPOCTU MOJIENH 3IEKTPOMOOMISI U MOIIIHOCTH CUJIBI TATH.

CpaBHEHME U3MEHEHHS UIMITYJIbCA TEJla C UMITYJIbCOM CHIIBI.

HccenenoBanue coxpaHeHUsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUH.

N3mepenne KNHEeTUYECKON SHEPTUH TeJla IO TOPMO3HOMY Iy TH.

CpaBHeHME U3MEHEHUSI IOTEHIIUAILHON YHEPTUU MPYKUHBI C paOOTON CUIIbI TPEHUSI.

Omnpenenenue pabOTHI CHIIBI TPEHUS MPHU ABMXKCHUU Tella 0 HAKJIOHHOM MJIOCKOCTH.

Pa3nea 3. Monekynsipaas pu3nka ¥ TepMOAUHAMHUKA.

Tema 1. Ocrovl MONEKYNAPHO-KUHEMUYECKOU MEOPUU.

OcHOBHbIE TOJIOKEHUS  MOJeKyasipHo-kuHetndecko Tteopun (MKT), wux omnbiTHOE
obocnoBanue. Juddysus. bpoynosckoe nuxenue. XapakTep ABMKCHUS U B3aUMOJICHCTBHS YaCTHUIL
BeulecTBa. Moienu CTpOEHUs ra30B, JKUJIKOCTEH U TBEPIBIX TEJ U O0BSICHEHHE CBOMCTB BEIIECTBA HA
OCHOBE 3THX Mojeineil. Macca u pasmepsl Mosiekyn (aromoB). KonmnuectBo BemectBa. [locTosiHHas
ABorajpo.

TemnmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ wusmepenus. lllkama Temmepatyp
Lenbcus.

Mopenb uieanbHOro ra3a B MOJEKYISPHO-KMHETUYECKON TEOpUHU: YACTHUIBI Ta3a ABUKYTCA
XA0THYECKH U HE B3aUMOJECHCTBYIOT APYT C IPYTOM.

I"a3oBbie 3akoHbI. YpaBHeHUe MenneneeBa—Kiamneiipona. AbcontoTHast TeMiieparypa (IKaita
temneparyp KensBuna). 3akoH J[lanpToHa. M3ompomecchl B HJeanbHOM Ta3e € IOCTOSHHBIM
KOJINYECTBOM BellecTBa. [ paduueckoe npencraBieHne H30IPOLIECCOB: U30TepMa, H30X0pa, U300apa.

CBsi3p MEXIy JaBJIEHUEM U CPEJHEH KMHETUYECKOM SHEeprueil mocTynaTeabHOro TEIIOBOIO
JBUKEHUSI MOJIEKYJ HJEAIbHOTO Ta3a (OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KUHETHUECKON Teopuu
UJICATHHOTO Ta3a).

CBsi3b a0COIOTHOM TEMIEPaTypbl TEPMOJAUHAMUYECKOM CHCTEMBI CO CpeIHEeH KHHETHYEeCKON
SHEPTHUel MOCTYNaTebHOrO TEIIOBOTO ABMKEHUS €€ YaCTHII.

TexHuyeckue yCTpoiCTBa U TEXHOJIOTHUYECKUE MPOIECCH: TEPMOMETP, OapoMeTp, MOIyIeHHE
HaHOMaTEepHaJIOB.

Jemoncmpayuu.

Mopenu IBUKEHUS YaCTHUI] BEIECTBA.

Mogens 6pOyHOBCKOTO JIBHXKEHHUSI.

Buneopoinuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUYKEHUSI.

Juddy3us xuakocreit.

Mogens onbiTa LlTepHa.

[IpuTsixeHrne MoneKy.

Mopenn KpUCTAIIIMYECKUX PEIIETOK.

Habmtonenue u nccieaoBaHue H30IpoIecCoB.



Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue mpoiiecca YCTAaHOBIIGHUS! TEILUIOBOTO PaBHOBECHUS IMPH TEIUIOOOMEHE MEXITY
ropsiye U XOJOJHOU BOJOH.

N3ydyenne wu30TepMUUECKOro Tmporecca (PEeKOMEHJOBAHO HCIOJIb30BaHHE LHUQPPOBOIA
naboparopun).

N3yueHune n30X0pHOro nporecca.

W3yuenune n3o6apHOro mpoiuecca.

[IpoBepka ypaBHEHUS] COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennosvie mawiunbol.

Tepmonunamuueckas (T/]) cucrema. 3amanuie BHENTHUX YCIOBHH IS TEPMOAMHAMUYCCKOMN
cucreMbl. BHemHue u BHyTpeHHUE napameTpbl. [lapaMmerpsl TepMOAMHAMUYECKOM CUCTEMBI Kak
CpEIHHE 3HAYECHUS BEJIMYMH, OIMCHIBAOIINX €€ COCTOSSHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano tepmoguHamuku. CaMONpOM3BOJIbHASL pelakcalys TEpMOJIMHAMUYECKOU
CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Monenb uaeanbHOro raza B TepMOJIMHaMUKE — CUCTEMa ypaBHEHUI: ypaBHeHue MeHeneeBa—
Kianeiipona u BelpakeHu€ Il BHYTPEHHEH SHEPrUM. YCIOBHS MPUMEHUMOCTH 3TOM MOJEIHU:
HU3Kas KOHLEHTpAalMs YacTHl], BbICOKME TeMIlepaTyphl. BblpaxkeHue a1 BHYTpPEHHEW 3HEpruu
OJIHOATOMHOT'0 UJICAJIbHOI'O ra3a.

KBa3ucraTuueckue u HECTaTUYECKUE MPOILIECCHI.

DnemeHTapHas paboTa B TepMOauHaMuKe. Beruucienue paboTsl 1o rpaduky mnpoiecca Ha pV-
auarpamme.

Tennonepenaua kak cnocod W3MEHEHHs] BHYTPEHHEH SHEPTUU TEPMOJAUMHAMUYECKON CHCTEMBI
6e3 coBepiieHust paboTsl. KOHBEKINS, TEIIIONPOBOTHOCTD, U3ITyICHHUE.

KonunuectBo Temnotsl. TemnoéMkocTh Tena. Y aenbHas U MOJsIpHas TEIIOEMKOCTH BELIECTBA.
VYpaBHenune Maliepa. YaenbHas TemioTa CropaHusi TomuiBa. Pacd€r KojMuecTBa TEIJIOTHI MPHU
terutonepenayve. [lonstre 00 annabatHoM mporiecce.

[lepBriii 3ak0H TepMoAMHAMHUKHU. BHyTpeHHss sHeprus. KomuuecTBo TeroTel U paboTa Kak
MepPbl U3MEHEHUS BHYTPEHHEN SHEPTUU TEPMOJAMHAMUYECKOW CUCTEMBI.

BTtopoii 3aKoH TepMOAMHAMUKY JJIsi PAaBHOBECHBIX IMPOLIECCOB: YEpe3 3aJlaHHOE PAaBHOBECHOE
COCTOSIHUE TEPMOJMHAMUYECKON CHCTEMBbl MPOXOAUT €AMHCTBEHHas aauabara. AOCOIIOTHas
TeMIeparypa.

Bropoii 3akOH TEpMOAMHAMUKM JUIsl HEPaBHOBECHBIX IIPOLIECCOB: HEBO3MOYKHO IEpENATh
TEIUIOTY OT OoJjiee XOJOJHOro Tena K Oosiee Harperomy 0Oe3 kommeHcaruu (Kmaysmyc).
Heo6paTMOCTb MPUPOTHBIX MTPOLIECCOB.

[Tpunimner geiictBus TermnoBbix MamuH. KIT/I.

MakcumansHoe 3Hauenue KI1/I. [ukn Kapho.

DKOJIOTHYECKHE AacCMeKThl HCIOJIb30BAaHUSl TEIUIOBBIX JABUTaresnei. TeruioBoe 3arps3HeHue
OKpY>Karolleu Cpeibl.

TexHnuyeckue yCTpoiicTBAa M TEXHOJIOTMYECKHE MPOLECCH: XOJOAMWIBHUK, KOHIAMIIMOHED,
IU3eIbHBIA U KapOIOpaTOPHBINA TBUTATENH, TAapoBas TypOrHa, TIOTyYeHUEe CBEPXHU3KHUX TEMIIepaTyp,
YTUIM3ALUS ~ «TEIUIOBBIX» OTXOJOB C HCIHOJB30BaHMEM TEIUIOBOTO HAacoca, yTHUIM3alus
OMOOPraHNYECKOro TOTIIIMBA /Il BRIPAOOTKH «TEIJIOBOM» M AJIEKTPOIHEPTUH.

Hemoncmpayuu.

V3MeHeHue TemMriepaTypsl py aAnadaTHyecKoM pacIiupeHu .

Bo3nymnoe orauso.

CpaBHEHHE YAEIBHBIX TEMNIOEMKOCTEN BELIECTB.

CrniocoObl U3MEHEHUS BHYTPEHHEH SHEPIHH.

HccnenoBanue aanabaTHOro mnporecca.



KomnproTepHbie MOAENH TENIOBBIX IBUTaTENEH.

Yuenuueckuii sxkcnepumenm, nadopamopuvie padomeol, nPAKMuUKyMm.

N3mepenue yaenbHOU TeIIOEMKOCTH.

HccnepoBanue npouecca OCTbIBaHUS BELIECTBA.

HccnenoBanue aanabaTHOTro mporecca.

N3yueHne B3aMMOCBSA3M HHEPrUU MEKMOJIEKYJSIPHOIO B3aWMOJECHCTBUS M TEMIEPATYpPbI
KUIICHUS )KUIKOCTEH.

Tema 3. Acpezcamnuie cocmosanusn eeuyecmea. Dazoevie nepexoonl.

[TapooOpa3zoBanue u KOHACHcanus. lcnapeHue W KWHIGHHE. YeldbHas  TEIIoTa
napooOpa3zoBaHusl.

Hacreiiennsie 1 HeHackllieHHbIe Mapbl. KauecTBeHHass 3aBUCMMOCTD IUIOTHOCTH M JaBJICHUS
HACBILIEHHOTO0 Tapa OT TeMIepaTypbl, MX HE3aBUCUMOCTh OT OOBbEMa HACBIIIEHHOTO Iapa.
3aBHUCHMOCTD TEMITEPATyPhI KATICHUSI OT JaBJICHUS B KUIKOCTH.

BrnaxnocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.

Teépmoe Teno. Kpucrammmueckne u amopdHble Tena. AHU30TPOIUS CBOMCTB KPHCTAJIIOB.
[InaBnenue u kpuctauM3anus. Y aelnbHas TeroTa miasnenus. CyonuManus.

Hedopmarun BEproro Tena. Pactskenne u cxxatue. Casur. Moayns FOnra. [pexen ynpyrux
nedopmariuii.

TemoBoe pacmMpeHue XUIKOCTEH U TBEPABIX TeN, O0BEMHOE M JIMHEWHOE pACIIMpEHUE.
AHrapMOHU3M TEIUIOBBIX KOJeOaHWN 4YacTHIl BEIIECTBA KaK MPUYMHA TEIUIOBOTO PACIIMPEHUS Tel
(Ha KaYECTBEHHOM ypPOBHE).

[Ipeobpa3zoBanue sHeprun B Pa3zoBbIX MEepexoax.

YpaBHEHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOe HaTsKkeHHE. KoadduimeHT mnoBepXHOCTHOro HaTshkeHus. KanusuispHbie
siBJIeHUs. J{aBieHue Mo MCKpUBIEHHOW MOBEPXHOCTHIO KUJIKOCTH. @opmyna Jlammaca.

TexHn4eckue ycTpocTBa U TEXHOJIOTMUECKHUE MPOILECCHI: KUIKUE KPUCTAUIbl, COBPEMEHHbIE
MaTepHuabl.

JHemoncmpayuu.

TenoBoe pacmmpenue.

CBoiicTBa HaCHILIEHHBIX M1apPOB.

Kunenne. Kunenue npu noHWKEHHOM JIaBJICHUH.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSAKEHUSI.

OMBITBHI ¢ MBUIBHBIMU TIIEHKAMH.

CmauuBanue.

Kanunnsapusie siBieHus.

Mopenu HEHbIOTOHOBCKOM KMIKOCTH.

Crioco0ObI M3MEPEHHS BIAXKHOCTH.

WccnenoBanue HarpeBaHus U IUIABJIICHUS KPUCTAITMYECKOTO BEILIECTBA.

Buner nedopmanuit.

Habmtonenue manbix qegopmanuii.

Yuenuueckuii sxkcnepumenm, nadbopamopusvie padomeol, npaKmMuKym.

N3yuenne 3aKkOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3mepenne yaenbHON TEIIOTHI IIJIaBICHUS JIbJA.

N3yueHune cBONCTB HACHIIIIEHHBIX MTAPOB.

N3mepenue abCoOOTHOM BIaXKHOCTH BO3/yXa U OIIEHKA MacChl MapoOB B IOMELICHHUH.

N3mepenue kodduirieHTa moOBEpXHOCTHOTO HATSKEHUSI.

N3mepenne moayns FOnra.



HccnenoBanue 3aBUCUMOCTH JAe(opManiii pe3MHOBOrO 00pasla OT HPUIOKEHHOW K HEMY
CHUJIBL.

Pasnen 4. DaekTpoanHaMuka.

Tema 1. Dnexmpuueckoe noe.

OnexTpuzauuss Tea U €€ NposBIEHUSA. OJIEKTpUYECKUM 3apsn. [lBa Buaa 3JIEKTPUYECKHUX
3apAnoB. [IpOBOHUKY, NUAJIEKTPUKH U MOJYNPOBOAHUKUA. DIIEMEHTAPHBIN 3JIEKTPUUYECKHUM 3apsii.
3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsia.

B3aumoneiictue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyoHa.

Onextpuueckoe nojie. Ero aelictBue Ha 31€KTpUUECKUE 3apsbl.

Hanpsokéanocts  anektpudeckoro mois.  IlpoGubiit  3apsn.  JluHum — HanmpspkEHHOCTH
ANEKTpUYECKOro 1nosist. OJHOPOIHOE IEKTPUUECKOE TTOJIE.

[ToTeHManbHOCTh 3NEKTPOCTATUYECKOrO0 TOJIA. Pa3HOCTP MOTEHLMAIOB W HANpsHKEHHE.
[ToreHimanpHast sHEpPrus 3apsia B JIEKTPOCTATHUUECKOM MoJje. [loTeHiman 31eKTpoCcTaTHyecKoro
nosig. CBsi3b HAPSHKEHHOCTHU TOJI U PA3HOCTU MOTEHIIUAIOB I AJIEKTPOCTATUYECKOTO MOJs (Kak
OJIHOPOJ/IHOT'O, TAK U HEOJTHOPOJAHOTO).

[IpuHUUMI Cynepno3uuu JIEKTPUUECKUX MOJEH.

[Tone Toueunoro 3apsnga. Ilonme paBHOMEpHO 3apstkeHHOUW cdeprl. [lome paBHOMEpHO
3apsKeHHOro 1Mo 00bEMyY mapa. [lone paBHOMEpHO 3apsiKeHHON OecKOHEeuHOU miiockocTu. KapTunsl
JIMHUI HaNpsKEHHOCTH 3THUX MOJIEH U SKBUMOTEHIIMAIBbHBIX TOBEPXHOCTEM.

[IpoBOIHMKY B 3EKTPOCTATUUECKOM I0JI€. Y CIOBUE PABHOBECUS 3aPsI0B.

JIMPNEKTPUKH B 3JIEKTPOCTATUYECKOM MoJIE. [[naneKkTprudeckass IpOHMIAEMOCTh BEIECTBA.

Konpnencarop. D51eKTpo€MKOCTh KOHACHCATOPA. DINEKTPOEMKOCTh INIOCKOTO KOHIEHCATOPA.

[TapamtensHOE coequHeHHe KOHIeHcaTopoB. [locaenoBarenbHOe COEIMHEHNE KOHACHCATOPOB.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

JIBr>KeHuUe 3apsiKEHHOM YacTHUIIBI B OJTHOPOJIHOM SJIEKTPUUYECKOM TOJIE.

TexHM4eckue yCTpOMCTBA M TEXHOJIOIMUECKHE IIPOLECCHI: AIIEKTPOCKOI, 3JIEKTPOMETP,
ANEKTPOCTaTUYECKAsl 3allUTa, 3a3eMJICHUE 3JIEKTponpuOOpoB, KOHJEHCATOphbl, reHepaTtop Ban ne
I'paada.

Jemoncmpayuu.

YCTpolCTBO U NIPUHIUIT ACHCTBUS JIEKTPOMETPA.

DNEeKTPUUYECKOE T0JIE 3apsKEHHBIX IIAPUKOB.

DIEeKTpUYECKOe MOJIE€ JBYX 3apsKEHHBIX TUIACTHH.

Mopaenb snexkTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOIHMKY B 3EKTPUUECKOM MOJIE.

DneKTpocTaTUYeCKas 3allluTa.

YCTporCTBO U IEUCTBUE KOHAEHCATOPA ITOCTOSHHOW U IIEPEMEHHON EMKOCTH.

3aBHCUMOCTb 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOWAAW TUIACTHH, PACCTOSHUS
MEXIy HUMH U TU3JIEKTPUUYECKON TPOHUIIAEMOCTH.

DHEPrusi JIEKTPUUYECKOT0 MO 3apsHKEHHOTO KOHIEHCATopa.

3apsiika U pa3psiika KOHIEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

OrueHka cui1 B3auMOCHCTBUS 3apsKEHHBIX TEll.

HaGmronenne mpeBpaiieHuss SHEPTrUW 3apsHKEHHOTO KOHJICHCATOpa B DHEPTUIO H3ITYYCHHS
CBETOAMO/A.

N3ydenue nmpoTekaHus TOKa B UEMH, COJECPHKAIIEH KOHAEHCATOP.

Pacrnipenenenre pasHOCTH MOTEHIUATIOB (HAMPSKEHUSI) TPU MOCIIE0BATEIFHOM COSAMHEHUH
KOHJIEHCATOPOB.

HccnenoBanue paspsia KOHASHCATOPA YEPES PEZUCTOP.



Tema 2. Ilocmoannwlil IneKmpuyecKuil mokx.

Cuuia Toka. ITocTOAHHBIN TOK.

VYcnoBust cyiecTBOBaHUs MMOCTOSIHHOTO JIEKTpUUecKoro Toka. Mcrounuku Toka. Hanpspkenue
Uu3d/C é.

3axon OMa 11 yyacTKa LEenu.

DIEeKTpUYECKOe CONPOTUBIIECHUE. 3aBUCUMOCTD COIPOTUBIIEHUS OJHOPOAHOTO MPOBOJIHHUKA OT
€ro JJIMHBI U TUIOIIAIU [OIIEPEYHOro CEYEHUs. Y IEIbHOE CONIPOTUBIIEHUE BELIECTBA.

[locnenoBarenpHOE, MapauieNIbHOE, CMELNIAHHOE COEJUHEHHWE MPOBOJHHUKOB. Pacuér
pa3BeTBIEHHBIX MEeKTpHuecKux nenei. [lpasuna Kupxroda.

Pabota snekTpuueckoro Toka. 3akon xoyms—JIenma.

MoIHOCTb 3JEKTPUUYECKOT0 TOKA. TemnoBasi MOLUIHOCTD, BbIIEsIEMast HA PE3UCTOPE.

OJIC u BHyTpeHHEE CONPOTHBICHUE MCTOYHHMKA TOKa. 3aKkoH Oma JJisd TOJIHOW (3aMKHYTOM )
AJIEKTPUYECKOM Lenu. MOIHOCTh UCTOYHUKA TOKa. KOpOTKOE 3aMbIKaHueE.

KonneHcarop B 1ienu NOCTOSSHHOTO TOKA.

TexHu4eckue yCTpoMCTBAa M TEXHOJOTHYECKHE MPOLIECCHI: aMIepPMETp, BOIBTMETP, PEOCTaT,
CUYETUHMK JIEKTPUUECKOU SHEPTUH.

Jemoncmpayuu.

N3mepenne cuiibl TOKa U HAIPSHKEHMS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSDKCHUS TSl PE3UCTOPA, JIAMIThl HaKaJIMBaHUS
U CBETOAMOJIA.

3aBUCHMOCTh  COTNPOTHUBIICHHUS UWJIMHAPUYECKUX TMPOBOAHUKOB OT JUIMHBI, IUIOIIAIA
MONIEPEYHOI0 CEYEHUSI U MaTepHuana.

HccnegoBanue 3aBUCMMOCTH CHJIBI TOKA OT COITPOTUBIICHUS MPU TTOCTOSTHHOM HaIPSIKEHUU.

[Ipssimoe m3mepenne I/IC. KopoTkoe 3aMblKaHHE TrajJbBaHMUYECKOTO 3JIEMEHTA M OLICHKa
BHYTPEHHETO COMPOTUBIICHUS.

CrniocoOsI coennHeHus: UCTOYHUKOB Toka, DJIC Garapeii.

HccnenoBanue pazHOCTH MOTEHIUANIOB MEXIY MOJIIOCAMH UCTOYHMKA TOKAa OT CHJIBI TOKAa B
LEMH.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

HccnegoBanue cMeaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoTUBIEHUS TPOBOIHUKOB.

HccnegoBanue 3aBUCMMOCTH CHJIBI TOKA OT HANPSHKEHUS JJIs JTaMITbl HAKAJIMBAHMUSL.

YBenuueHue mpeenia u3MepeHust amrnepMmerpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTpEHHETO CONPOTUBIIEHUS HCTOYHUKA TOKA.

Uccnenoanmne 3aBucuMoctu DJIC ranbBaHUYECKOro 3J€MEHTa OT BPEMEHU IPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanne pazHOCTH MOTEHIUANIOB MEXY IMOJIIOCAMH UCTOYHMKA TOKAa OT CHJIBI TOKAa B
LENH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOUTHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DnekTpruyeckasi MPOBOJIUMOCTh PA3IMYHBIX BEIIECTB. DJIEKTPOHHAS MPOBOJAUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COITPOTUBIICHHS] METAJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DneKTpruYeCcKHil TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAsI U MPUMECHAs MPOBOJUMOCTD MOITYIPOBOAHUKOB. CBOMCTBA
p—n-nepexona. IloaynpoBoJHUKOBBIE TPHUOOPHI.

DNEKTPUYECKU TOK B DJIEKTPOJIMTAX. IJIEKTPOJUTUYECKAS JUCCOLMAIUSA. JIEKTPOJIU3.
3axonbl Dapazest ISt AIEKTPOIH3a.



OnexTpuueckuil ToK B razax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psa. Pasnuunbie
THUIIBI CAMOCTOSITENILHOTO pa3psaa. Mounnus. [Inasma.

TexHnyeckue ycTpoicTBa U IPAKTUIECKOE IPUMEHEHHE: ra30pa3psAHbIE JAMIIbI, 3JIEKTPOHHO-
aydeBas TpyOKa, MOIYIPOBOJHUKOBBIE NPUOOPBI: IMOJ, TPAH3UCTOP, (HOTOAMOA, CBETOAMOM,
rajJbBaHuKa, papUHUPOBAaHHE ME/IM, BHITUIABKA ATIOMUHHUS, JICKTPOHHAS MUKPOCKOTIIHS.

Jemoncmpayuu.

3aBUCUMOCTD COIIPOTHBIIEHUS] METAJUIOB OT TEMIIEPATYPBI.

[IpoBOIMMOCTB 3JEKTPOIUTOB.

3akoHbl 35ekTpoauza Papazest.

HckpoBoii pa3psa v IPOBOJIUMOCTb BO3IyXa.

CpaBHeHHUE IPOBOIMMOCTH METAJIJIOB U MTOJIYIIPOBOIHUKOB.

OnHOCTOPOHHSAS IPOBOJUMOCTb JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomoi, nPAKMUKYM.

Habmtonenue snextpoinusa.

N3mepenue 3apsiia 0JHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH COIPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPBHI.

CHsATHE BOJIBT-aMIIEPHOIN XapaKTEPUCTUKU JUOJA.

Du3nyecKuii MPaKTHKYM.

Crioco0b1 m3MepeHus: (PU3MUECKUX BEIMYHMH C HCIIOJIB30BAaHHMEM AaHAJOTOBBIX M IH(PPOBBIX
M3MEPUTENIbHBIX TPUOOPOB U KOMIIBIOTEPHBIX TaTUUKOBBIX CUCTEM. AOGCOIIOTHBIE U OTHOCUTEIbHBIE
MOTPENIHOCTH M3MepeHuil pu3mueckux BennyrH. O1eHKa TpaHHIl OTPEIIHOCTEH.

IIpoBeneHne KOCBEHHBIX W3MEPEHUH, UCCIEAOBAaHUM 3aBUCUMOCTEH (DU3MYECKUX BETUYHMH,
IIPOBEpPKa MPEAJIOKEHHBIX TUnore3 (BbIOOp M3 pabOT, OMMCAHHBIX B TEMAaTUYECKUX paszeiax
«Y4YeHNYECKUH IKCIIEPUMEHT, JJa00paTOpHBIE paOOThI, IPAKTUKYM).

Me:xnpenameTHbie CBSI3H.

N3yuenne kypca ¢usuku yrinyOnénHoro ypoBHs B 10 kiacce ocymiecTBISeTCs € Y4ETOM
COJIEpKaTENIbHBIX MEXKIIPEIMETHBIX CBSA3EH ¢ KypcaMHu MaTeMaTHKU, OMOJIOrMH, XUMHH, reorpadpuu u
TEXHOJIOTUH.

Meosicnpeomemnvle noHAmMUA, CEA3AHHBIE C U3YUEHUEM MeEMO008 HAYYHO20 NOZHAHUA:
SBJICHHE, HAy4HbI (akT, Tumoresa, (uU3NYEecKas BEIUYMHA, 3aKOH, TEOpHs, HaOII0CHHE,
SKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJENb, U3MEPEHHUE, MOTPEIIHOCTH H3MEPEHUN, N3MEPHUTENbHbIE
npubopsl, nudposas sadoparopusi.

Mamemamuka: penieHue cucTeMbl ypaBHeHu. JIuneiHas (yHkius, mapadosna, runepoona,
ux rpadukd U cBodcTBa. TpuroHoMmerpuyeckue (QyHKIMHM: CHHYC, KOCHUHYC, TAHI'€HC, KOTAHTEHC,
OCHOBHO€ TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPHI M MX MPOEKIMH Ha OCH KOOPJIMHAT, CII0KEHUE
BEKTOPOB.

Buonocua: vexanuueckoe NBHKEHUE B XKUBOW mnpupoze, nuddysus, ocMoc, TErI000MeH
KHMBBIX OPTraHU3MOB, TEIJIOBOE 3arpsi3HEHHE OKPY)KAIOLIeH cpelbl, yTUIM3alusd OHOOpraHnYeCcKOro
TOIUIMBA 17 BBIPAOOTKH «TEIJIOBOM» M DJIEKTPOIHEPIMH, IIOBEPXHOCTHOE HATSHKEHHE U
KalWJUISIPHBIE SIBJIEHUS B IPUPOJIE, DIEKTPUUECKUE SIBJICHUS B )KUBOM IPUPOJE.

Xumusa: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasi Macca, MOJy4YEeHUE HAaHOMATEepHaJloB, TEIUIOBBIE CBOWMCTBA TBEPABIX TEIN, KUAKOCTEH U
ra3oB, XHUJKHE KPUCTAJUIbL, JIEKTPUUYECKHE CBOMCTBA METAIJIOB, JIEKTPOJIUTHYECKAS TUCCOLMALINS,
rajJbBaHMKa, HJIEKTPOHHAS MUKPOCKOIHSL.

TI'eozpaghua: BnaxxHOCTh BO3/yXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonozua: npeobpazoBaHHe IBMKEHUI C HMCIIOIB30BAaHHMEM MEXAaHHU3MOB, YUYET CyXOro U
KHUJKOTO TPEHUS B TEXHUKE, CTATHUECKHE KOHCTPYKUUHU (KPOHIITEHH, peméTdyarble KOHCTPYKIIUH),
UCMOJb30BAHUE 33aKOHOB COXPAHEHHS MEXaHMKH B TEXHHUKE (THPOCKOM, BOJAOMET M JApYrue),



JBUTaTellb BHYTPEHHETO CropaHusi, napoBas TypOuHa, OBITOBOW XOJOIWJIBHUK, KOHIUIIMOHED,
TEXHOJIOTMM IIOJIYy4Y€HUs COBPEMEHHBIX MAaTEpPUAIOB, B TOM 4YKCJIE HAHOMATEPHUAIIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3allluTa, 3a3€MIICHHE 3JIEKTPOIpUOOpOB, ra3opaspsIHble
JIAMIIbI, IOJYIIPOBOIHUKOBBIE IPUOOPHI, FaJIbBaHUKA.

11 KJIACC

Pa3znea 4. JjekTpoauHAMHUKA.

Tema 4. Maznummnoe none.

B3aumonencTBue NOCTOSHHBIX MarHUTOB M IIPOBOAHMKOB ¢ TOKOM. MaruutHoe nose. Bexrop
MAarHuTHOM UHAYKIMH. [[puHIMI Cyneprno3suiuy MarHuTHBIX 1osiel. JIMHUM MarHUTHOM MHIYKLIAH.

MarsuTHO€e 10J1€ IPOBOJHUKA C TOKOM (IPSMOTo NMPOBOAHUKA, KaTYLIIKU U KPYTOBOT'O BUTKA).
OmnsIT Opcrena.

Cuna Amnepa, €€ HanpaBJIEHUE U MOIYJIb.

Cuna Jlopenua, e€ HanpaBieHHE U MOJYJb. J[BHyKeHUE 3apsyKEHHOM 4acTULIbI B OJHOPOJHOM
MarHuTHoOM nose. Padora cuisl Jlopenna.

MaruutHoe nosne B BeuiecTse. deppoMarHeTUKy, napa- U 1MaMarHeTUKH.

TexHnyeckue ycTpoWCTBa M TEXHOJIOTMYECKME IPOLIECCHl: IPUMEHEHUE IOCTOSHHBIX
MarHuToB, 3JEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, JJIEKTpOJABHUraTeslb SKoOH, yCKOpUTeNIn
JJIEMEHTAPHbIX YaCTHII.

Jemoncmpayuu.

KapTtuna nuHMHA MHIYKIMHA MarHUTHOTO IOJISI HOJIOCOBOTO U MOAKOBOOOPA3HOTO MOCTOSIHHBIX
MarHuTOB.

KapTuna JMHUN MarHMTHOM MHIYKUUU IOJSA JJIMHHOTO NPSMOTO IIPOBOJHUKA U 3aMKHYTOI'O
KOJIBIIEBOTO IMPOBOJHHUKA, KATYIIKU C TOKOM.

B3aumopneicTsue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amrepa.

[ericrBue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

HabuntoieHue ABM>KEHNS My4YKa JIEKTPOHOB B MArHUTHOM TIOJIE.

ITpuHIMnD NefCcTBUS AIIEKTPOU3MEPUTENIEHOTO MPUOOPA MAarHUTOINEKTPHUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue MarHUTHOTO MOJISL TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppoOMarHeTUKOB.

HccnenoBanue NeNCTBUSA IOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenne cuitbl Amnepa.

N3ydyeHne 3aBUCUMOCTH CHJIBI AMIIEpA OT CHJIBI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMITepa.

Tema 5. dnexkmpomaznumnan uHOYKYUs.

SBnenue »sineKTpoMarHUTHOM WHAyKUOWH. Ilotok BekTopa MarHuTHOM wuHAykuuu. JJ1C
MHAYKIMH. 3aKOH 3JIEKTpOMarHUTHOM MHAykuuu Papanes. Buxpesoe anextpuueckoe nose. Toku
dyko.

O/1C nHAYKIMH B IPOBOAHMKE, IBUKYILLIEMCS B OJJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBumno JleHna.

WunyktuBHOcTh. KaTyllka HMHIOYKTMBHOCTM B ILENM IOCTOSIHHOTO TOKa. SIBieHue
camouHaykiuu. JIC caMOMHAYKIIUH.

OHeprus MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.



TexHuueckue ycTpOMCTBA M TEXHOJIOTMYECKHUE IMPOILECChl: MHAYKIIMOHHAS T€4Yb, COJICHOU],
3aIuTa OT 3JIEKTPU3ALUH TeJl MPU ABM)KEHUH B MArHUTHOM I10J1€ 3EMIIH.

Jemoncmpayuu.

Habmtoienue siBjaeHus! 3J€KTPOMAarHUTHOM MHYKITUH.

Uccnenosanue 3apucumoct 1C MHIYKIIUU OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO TOTOKA.

[IpaBuio Jlenua.

[Tagenne MarauTa B aTIOMUHUEBOU (MEIHOM) TpyOe.

SIBneHune caMOMHTyKIHH.

Uccnenoanue 3aBucumoct DJ]C caMOMHAYKUIHMHM OT CKOPOCTH HM3MEHEHHsI CHJIBI TOKa B
LeMH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue siBieHUS 2IEKTPOMArHUTHOM WHIYKIIHH.

OrnpeseneHne UHIYKIIUA BUXPEBOTO MAarHUTHOTO TIOJIA.

HccnenoBanue siBIEHUS CAMOMHTYKIUH.

COopka MoieNIu AIEKTPOMArHUTHOT'O TeHEpaTopa.

Pa3pen 5. Koj1ie0anus 1 BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Komnebarensuas cucrema. CBoOOAHEIE KOJIEOAHUS.

lMapmonunueckue konebanus. Kunematudeckoe U TUHAMUUYECKOE ONMHMCAHHUE. JHEPTEeTUYECKOE
omnucaHue (3aKOH COXpaHEHHs] MEXaHWYEeCKOW »dSHepruu). BbIBOI IWHAMUYECKOrO OIMUCAHUS
rapMOHUYECKHUX KOJICOaHUM U3 UX IHEPTreTUYECKOTO U KUHEMATHYE€CKOTO OIUCAHMUS.

Amrmntyaa u Qaza koneOaHuil. CBsS3b aMIUIUTYIbl KOJIOAHHHM HMCXOIHON BEIMYUHBI C
aMIUINTYylaMU Kosie0aHui €€ CKOPOCTU U YCKOPEHHS.

Ileprion u vacrota kosnebanuil. Ilepumon manbix CBOOOAHBIX KOJ€OAaHUN MaTEMaTHYECKOTO
MasTHHKA. [lepro1 cBOOOIHBIX KOJIe0aHU TTPYKUHHOTO MAsITHHKA.

[Tonstre o 3aTyxarommx KojeOaHusX. BeiHyXIeHHble koneOanus. Pezonanc. PesonancHas
KpuBas. BausiHue 3aTyxaHus Ha BUJI pe€30HAHCHOW KpUBOI. ABTOKOI€0aHus.

TexHuueckue yCTpOWCTBA M TEXHOJOTHYECKHE IIPOLIECCHl: METPOHOM, 4Yachl, Kauemw,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

JHemoncmpayuu.

3anuch KoaebaTeabHOro ABUKEHHUS.

Habmoienne He3aBUCUMOCTH TIEPHOa MaJbIX KoJleOaHH rpy3a Ha HUTH OT aMILTUTY/IbL.

HccnenoBanue 3aTyxaronx KojaeOaHUH M 3aBUCUMOCTH IEepHo/a CBOOOJHBIX KoyeOaHUil OT
CONPOTHUBIICHUS.

HccnenoBanne konebaHuM Trpy3a Ha MacCUBHOM TMpYyKHMHE C LEIb0 (OPMUPOBAHUS
MpeJICTaBICHU 00 UeabHON MOJIENN TPY)KMHHOTO MasiTHUKA.

3aKOH COXpaHEHHsI SHEPTUHU IIPU KojIeOaHUsIX rpy3a Ha MpYyKUHE.

HccnenoBanue BBIHYKIEHHBIX KOJICOAHHIA.

Ha6mronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenne neproa CBOOOTHBIX KOJIeOaHUN HUTSHOTO U IPYKUHHOTO MasTHUKOB.

N3ydeHne 3aK0HOB ABUKEHUS TeJIa B X0J1€ KOJIeOaHUil Ha yIpyrom MmojBece.

N3yuenne nBMKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3oBaHue YHEPTUH B MPY>KUHHOM MAasTHUKE.

UccnenoBanue yObIBaHUS aMIUTATY/IBI 3aTYXAOMIUX KOJICOAHUN.

HccnenoBanue BBIHYKIEHHBIX KOJIEOAHHIA.

Tema 2. dnexmpomazcnummnole Konedbanus.



Konebarenbupiit  koHTyp. CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJEOaHUS B  HACATBHOM
kosnebarenbHoM KoHType. ®opmyna Tomcona. CBs3p aMIUIMTYABl 3apsiia KOHJAEHcAaTtopa ¢
aMIUIUTYI0M CUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHHUsl PHEPTUU B UJICAIbHOM KO0JIe0aTEIbHOM KOHTYPE.

3aryxaromme 3JeKTPOMarHuTHbIE KoseOanus. BeIHyKIEHHBIE JIEKTPOMarHUTHBIE KOJIeOaHHs.

[TepemenHbIii TOK. MOITHOCTh MEPEMEHHOTO TOKA. AMIUIMTYIHOE U JACHCTBYIOIIEE 3HAYCHUE
CHJIBI TOKA U HAINPSDKEHUS MPH Pa3InyHON OpMe 3aBUCUMOCTH ITEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycOnJaIbHBIN NIEPEMEHHBINA TOK. Pe3ucTop, KOHAEHCATOp M KaTyllKa WHIYKTUBHOCTU B
LIENU CUHYCOUJIAIbHOI'O IEPEMEHHOT0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpshKeHUH.

Wneanbubiit Tpanchopmatop. IlpomsBoxactBo, mnepemaya M HoTpeOIeHUE BIEKTPUUYECKOMH
SHEPTrUH.

OKOJIOTUYECKHE DPHUCKU IIpU IPOU3BOIACTBE dJeKTposHepruu. KynbTypa wucnonab3oBaHus
AJIEKTPO3HEPIUU B ITOBCEIHEBHOM JKU3HH.

TexHnyeckue ycTpoicTBa U TEXHOJOTMYECKHE IIPOLECCHI: JIEKTPUUYECKHUM 3BOHOK, T€HEPATOP
[IEPEMEHHOTI'0 TOKa, JIMHUU JIEKTporepeay.

Hemoncmpayuu.

CB0OOIHBIC AIIEKTPOMArHUTHBIE KOJIECOAHHS.

3aBUCUMOCTb YaCTOThI CBOOOHBIX KOJIEOaHUN OT MHYKTUBHOCTU U EMKOCTH KOHTYpa.

OciorpaMMbl 3J1€KTPOMarHUTHBIX KOJIEOaHUH.

I'eneparop He3aTyXaroIMMX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Mogenb 31eKTpOMarHUTHOIO TeHepaTopa.

BbIHyX1€HHbBIE CHHYCOMIAJIbHBIE KOJIEOAHNUS.

Pesucrop, karyiika HHIYKTUBHOCTH U KOHJIEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3oHanc mpu mnocienoBaTeIbHOM COECJUHEHMM DPE3UCTOpA, KaTyIIKM WHAYKTUBHOCTH U
KOHJIEHCaTopa.

YCcTpoicTBO M MPUHIIMIT IEHCTBHS TpaHchopMaTopa.

Monenb TUHUY 3JIEKTPOIEpeIadH.

Yuenuueckuit sxcnepumenm, nadopamopnsie pabomaul, npaKmuxym.

Nzyuenune Tpanchopmaropa.

HccnenoBanue NEpEMEHHOIO TOKAa 4Yepe3 IOCIEA0BaTENbHO COEAUMHEHHBIE KOHJIEHCATOp,
KaTyIIKy U PE3UCTOP.

HaGmntoneHue 371eKTpOMarHUTHOTO Pe30HaHCA.

HccnenoBanue paboThl HCTOUHUKOB CBETA B LIETIH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMaZHUMHbIE 60IHbL.

MexaHuueckue BOJHBI, YCIOBUSL UX pacnpocTpaHeHus. [lonepeunbie U MpoaoJbHbBIE BOJHBI.
Ilepron, ckopocTh paclpocTpaHEHMs U JUIMHA BOJIHBI. CBOMCTBA MEXAaHUUYECKUX BOJIH: OTPaKEHHE,
npesomiieHue, MHTephepeHns U TUPpaKIusl.

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

[IIlymoBO€ 3arpsi3HEHNE OKPYKAIOIIEH CPEIbI.

ONEKTPOMarHUTHHIE BOJIHBI. YCJIOBHS U3Iy4YEHHUs DJIEKTPOMAarHUTHBIX BOJIH. B3anMmHas
OpHUEHTAIMS BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  DJIEKTPOMArHUTHBIX ~ BOJIH:  OTPaXEHHME,  IPEIOMIIEHUE,  MOJSpU3alys,
uHTepdepeHus 1 udpaxKius.

[Ikana s5eKTpoMarHuTHHIX BOJIH. [IpMeHeHe 2J1eKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHOMIIBI paroOCBA3U U TENIEBUACHUS. Paaronokanus.

DNEKTPOMarHMTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.



TexHuveckue yCTpoiuCcTBa U MPAKTUUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI, pajiap,
paauonpuéMHUK, TeJaeBU30p, aHTeHHa, TenedoH, CBU-meus, ynbTpa3BykoBas [IHAarHOCTUKA B
TEXHHUKE ¥ METUIIHE.

Jemoncmpayuu.

OO0pazoBaHue M pacpOCTPaHEHUE TIOMIEPEUHBIX U MPOJIO0IBHBIX BOJH.

Konebmromnieecs Te10 Kak HICTOYHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJTHBI OT YaCTOTHI KOJICOAHUH.

Habmonenue orpakeHus U NpeaoMIICHUS MEXaHUYECKUX BOJIH.

Habmronenue nnrepdepeHunu u qupakiui MEXaHHIECKUX BOJH.

AKYCTHYECKUH PE30HAHC.

CaoiicTBa yapTpa3ByKa U €ro NpUMEeHEHHE.

Habutoienue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJIeOaHMiA.

UccnenoBanue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH: OTPaKEHHUE, MPEIOMIICHHUE, MOJISIPU3aIINS,
mudpakus, HHTepdepeHIus.

OO6HapyxeHrue HHPPAKPACHOTO U YIbTPAPHOICTOBOTO U3TYICHHIA.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomasl, npaKmMuKym.

N3yuenune nmapameTpoB 3BYKOBOM BOJIHBI.

N3ydenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsmonuHeitHOe pacmpocTpaHeHHEe cBeTa B oAHOpoAHOM cpene. Jlyd cBera. ToueuHbld
HCTOYHHK CBETA.

OTtpaxkeHune cBeTa. 3aKOHBI OTpaXkeHus cBeTa. [locTpoeHue n300pakeHuii B MIOCKOM 3epKaie.
Cdepuueckue 3epkara.

[Ipenomiienue cBeta. 3aKOHBI IpeTOMIICHUSI cBeTa. AOCOIIOTHBIN MOKAa3aTeNb MPETOMIICHHUS.
OTHOCHUTENBHBIA TIOKa3aTeNlb MpenoMiieHus. [IoCTOSHCTBO 4acTOTHI CBETAa M COOTHOIICHHE JIJTMH
BOJIH MPH MIEPEX0]I€ MOHOXPOMATHUECKOT0 CBETA Yepe3 IPaHully pasziesna AByX ONTHYECKUX CPE/l.

Xon nyueit B npusme. Jucnepcust ceera. CiaoxHbIM cocTaB Oenoro cBera. LIBer.

[TonHoe BHyTpeHHEe oTpaxeHue. [IpenenpHblil yroi MoaHOro BHYyTPEHHETO OTPaKEHHUS.

Cobuparomue 1 pacceuBarolye JuH3bl. ToHKast nrH3a. POKYCHOE PacCTOSHUE U ONTUYECKas
CHJIa TOHKOW JHH3BL. 3aBHCUMOCTH (JOKYCHOTO PACCTOSIHUS TOHKOW C(EepHuecKOl IMH3BI OT eé
T€OMETPUU U OTHOCUTEILHOTO MTOKA3aTelIs MPEIOMIICHHUS.

dopmyiia TOHKOH JUH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

Xop syda, TPOIIEIIETo JIMH3Y IO MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOW ONTHYECKON OCH.
[Toctpoenue u3o0pakeHU TOUKHU U OTpe3Ka MPSIMON B COOMPAIOIIUX M PACCEHBAIOIINX JTUH3aX U UX
CHUCTEMax.

OnTuueckue nmpubopsl. Paspemaroriast ciocoOHOCTh. ['11a3 Kak onTU4eckas cucrtema.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBas ontuka. MHTepdepennus cBera. KorepeHTHbIE UICTOYHUKHU. Y CJIOBHSI HAOIIOACHUS
MaKCHMyMOB U MHHHUMYMOB B MHTEP(PEPEHIIMOHHONW KapTHHE OT JIBYX KOT€PEHTHBIX MCTOYHHKOB.
[Tpumeps! KITacCHYECKUX UHTEPPEPEHITNOHHBIX CXEM.

HMudpakaus ceera. {udpaknuonnas pemérka. Y clioBue HaOMIOICHUS TIABHBIX MAaKCUMYMOB
MIPH MMaJIeHUM MOHOXPOMATHYECKOTO CBeTa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuueckue yCTpOWCTBA W TEXHOJOTMYECKHWE TPOLECChl: OYKH, Jiyna, MEepUCKOI,
(dboToanmapar, MUKPOCKOII, TTPOCKIIMOHHBINA arapaT, MPOCBETICHNE ONTHKH, BOJIOKOHHAS OMNTHKA,
T paKIMOHHAs PEeIIETKA.

Hemoncmpayuu.

3aKOHBI OTPaKEHHUs CBETA.



HccnenoBanue npenomieHus CBeTa.

Habuntoienne noaHoro BHyTpeHHEro oTpaxkeHus. Mojienb cBeToBo1a.

HccnenoBanue xo/1a CBETOBBIX IIYYKOB YEPE3 MJIOCKONAPAIUIEIbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanune cBOWCTB N300paxeHHi B TMH3AX.

Monenu MUKpOCKOIa, TEIECKOIIA.

Hab6mronenue natepdepeHimu ceera.

HaGuroienre 1IBETOB TOHKUX TUIEHOK.

Hab6monenue qudpakiuum cBera.

W3yuenne qudpakinOHHON PEIIETKH.

Ha6mronenue audpakiimOHHOTO CIIEKTpa.

HaGmonenue aucriepcuu cBera.

Habmonenue nonsipusanuu cBera.

[TpuMeHeHHE TTOIIPOUIOB JIJIS H3yYSHUST MEXaHUICCKUX HAIPSDKCHUH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomul, npaKmuKym.

N3mepenue nokasarens NpeaoMIIEHUS CTEKIIA.

HccnenoBanme 3aBUCMMOCTH (OKYCHOTO PACCTOSHUSL OT BeIIecTBa (Ha MpUMeEpPEe KUIAKUX
JINH3).

N3mepenune poKyCcHOTo pacCTOSHUS PACCEUBAIOIINX JIMH3.

[Tonyuyenne n300paxeHus B CUCTEME U3 INIOCKOTO 3€pKaJia U JINH3HI.

[Tonydenue n300pakeHus B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBanue TenecKonu4eckux CUCTEM.

Ha6monenue nudpakuuu, nHTephEepeHN U TOIspU3aIiH CBETA.

W3ydenue nosspusanuu cBeTa, OTPAXEHHOIO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3ydenne nutepdepeHIiuu J1a3epHOro U3IYUYCHUS Ha ABYX LIENSX.

Hab6mronenue qucnepcum.

Habmonenue u uccnenoBanue AupakiimOHHOTO CIIEKTpa.

N3mepenne 1JiMHbI CBETOBOM BOJIHBI.

[Tonydenue ciekTpa U3My4yeHUs: CBETOMO/1a TIPU TOMOIITH TU(DPAKIIMOHHON PEHIETKY.

Pa3nes 6. OcHOBBI cIeIMAJILHOM TEOPHU OTHOCUTEIbHOCTH.

I'panuiel NPUMEHUMOCTH KJaccHueckodl MexaHuku. [locTymarel crnenuanbHOM Teopuu
OTHOCHUTEIIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHO nHTepBal. [IpeodpasoBanus Jlopenna. YcnoBue NpuIHHHOCTH.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHU U COKPALIEHUE JTUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBsI3b MacChl C SHEPTHEH U UMITYJILCOM PEISITUBUCTCKON YaCTHIIBI. DHEPTHS MOKOSI.

TexHuyeckue yCTpOCTBA ¥ TEXHOJOTHYECKHE IMPOLIECCHI: CIYTHUKOBBIE MPUEMHUKH,
YCKOPHTEIH 3apsSHKEHHBIX YACTHII.

Y4eHnueCKui IKCIEPUMEHT, J1a0opaTOpHBIE pa0OTHI, MPAKTUKYM.

OmnpeneneHre UMIyJIbCa U SHEPIHMM PEISITUBUCTCKUX dYacTull (1o QororpadusM TpeKoB
3apsKEHHBIX YACTHI] B MATHUTHOM TIOJIE).

Paznen 7. KpanroBas ¢pusuka.

Tema 1. Kopnyckynapno-60onnoeoit oyanusm.

PaBHOBecHOE TermoBOE M3MydeHHe (M3TydeHrne a0COMIOTHO YEPHOTO Tema). 3aKOH CMEIICHUS
Buna. ['unoresa I1nanka o kBaHTax.

®oTOHBI. DHEPTHS U UMITYITBC (OTOHA.

®otorddext. OnbiTel A. I'. CroneroBa. 3akoHsl GoTodpdexra. YpaBHeHue DUHIITEHHA IS
dbotorddekra. «KpacHas rpanuna» Gororddexra.



JlaBneHue cBeTa (B 4aCTHOCTH, JAAaBJICHHE CBETAa HAa aOCOIOTHO MOTJIOLIAIONIYI0 U a0COIIOTHO
oTpaxaromyto moepxaocts). Omnbite [1. H. JIeGenena.

Bonnoseie cBoiictBa yactul. Bonnel ne bpoins. [nimaa BonHbl ae bpoiis u pasmepsl
o0nacTu JOKanu3aluuu ABMKYyIlIeWcs dactuibl. KopmyckynspHo-BoimHoBoU AyanusMm. [udpaxius
AJIEKTPOHOB Ha KpUCTAJLIAX.

Cnenuduka usmepenuii B Mukpomupe. CooTHOIIEHUST HeonpeaenéunocTel [ elizenoepra.

TexHuueckue yCTpOMCTBA W TEXHOJIOTHYECKHE MPOIECCHL: CIEKTPOMETP, (HOTOIIEMEHT,
¢boToaTUNK, TYHHEIBHBIH MUKPOCKOII, COJTHEUHas OaTtapesi, CBETOAHO/I.

Jemoncmpayuu.

®dotor(hPeKT Ha yCTAaHOBKE C IMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTodddekra.

HccnenoBanue 3aBUCMMOCTH COITPOTHUBIIEHUS OJIYIIPOBOJHUKOB OT OCBEIIEHHOCTH.

Cseroauos.

Conneunas 6arapes.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Hccnenoanue goropesucropa.

N3mepenue nmocrossaaol [Inanka Ha ocHOBe uccnenoBanus horodrddexra.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA Y€pe3 CBETONO OT HAIPSIKEHUSI.

Tema 2. @uzuka amoma.

OnbITHI IO UCCIEAOBAHUIO cTpoeHus aToMa. [nanerapuas moaens atoma Pesepdopaa.

[Tocrymnater bopa. 3mydenue u morsonieHre GOTOHOB MPHU MEPEX0JIC aTOMA C OJHOTO YPOBHS
SHEPTUU Ha JPYTrOM.

Bunel criektpoB. CieKTp ypoBHEH 3HEPTUU aTOMa BOAOPOJA.

CnoHTaHHOE U BBIHYKIEHHOE U3i1y4yeHue ceera. Jlasep.

TexHuueckue yCTpOHMCTBA H  TEXHOJIOTMYECKUE TMPOLECCHI:  CIEKTPaJIbHBIA  aHAIMU3
(cnexTpockomn), J1a3ep, KBAaHTOBBI KOMITBIOTED.

Jemoncmpayuu.

Mogpens omnbita Pezepdopra.

Habintoienne nuHelyaTbIX CIIEKTPOB.

VYeTpoiicTBO U IeHCTBHE CUETUNKA MOHUZUPYIOIINX YACTHIL.

Onpenenenue JJIMHBI BOJIHBI JTa3€PHOTO U3ITYUECHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HalGmronenue nuHeiyaToro criekTpa.

UccnegoBanue crnekTpa pa3peKEHHOrO0 aTOMAapHOIO BOJOPOAA U H3MEPEHHE MOCTOSHHOM
PunGepra.

Tema 3. Duszuka amommno2o A0pa u 31eMeHMapHbIX YACHUY,.

Hyxnonnass mopens siapa ['eitzenOepra—lMBanenko. 3apsin simpa. MaccoBoe dHCIIO siapa.
N3oTomsl.

PagnoakTtuBHOCTh. Anbda-pacnaa. ONEKTPOHHBIM M TO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4EHHUE.

3aKOH paJuoaKkTHUBHOrO pacnajga. PagumoaktuBHbIE wu30TONBI B mpupoae. (CBolcTBa
MOHU3MPYIOUIET0 H3JIy4YyeHUs. BiusHue paJMOaKTUBHOCTH HAa KHUBBbIE OpraHu3Mbl. EcTecTBEHHBIN
¢don uznyuenus. [lozumerpusi.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macch sipa.

Anepurie peakuuu. enenue u cuntes saep. Anepasie peaktopsl. [IpobieMbl yrnpapiseMoro
TEPMOSIZICPHOTO CUHTE3a. DKOJOTUYECKHUE ACTIEKThI PA3BUTHS IEPHOU SHEPTETUKHU.

MeTobl perucTpaluuy U UCCIEA0BAHUS FIEMEHTAPHBIX YaCTHII.



@yHIaMEHTAIIbHBIE B3aMMOJCHCTBUs. bapuoHbl, Me30HbI U JenToHbl. [IpencraBinenue o
CrangaprHoil Moaenu. KBapk-riatooHHast MOAEIb aApOHOB.

®dusuka 3a npenenamu CrannapTHod mojenu. TéMHas MaTepust U TEMHAs! SHEPTUSL.

EnuHcTBO (Dm3nyeckoit KapTHHBI MUpA.

TexHudeckue ycTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: IO3UMETP, KaMepa Buibcona,
AJICPHBINA PEAKTOpP, TEPMOSACPHBIN peakTop, aToMHast 00M0a, MarHUTHO-PE30HAHCHAsk TOMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue TpeKoB YacTuil (110 TOTOBBIM (GoTorpadusim).

HccnenoBanme painoakTUBHOTO (poHA € UCTIONB30BAaHUEM JO3UMETPA.

N3yuenue nornomieHus 0eTa-4yacTUL aTIFOMUHUEM.

Pa3neu 8. DiieMeHTBI aCTPOHOMMH U ACTPO(PU3UKH.

Oranel pa3BUTHA acTpoHOMUHM. [IpukiagHOe M MUPOBO33PEHYECKOE 3HAUYEHUE ACTPOHOMUMU.
[TpruMeHNMOCTH 3aKOHOB (PU3HUKH TSI OOBSICHEHUS IPUPOJIBI KOCMHUYECKUX OOBEKTOB.

Metonpl  acTpOHOMHMYECKHX HccienoBaHui. (COBpEMEHHBIE ONTHYECKHE  TEJECKOIIBI,
panmoTenecKonsl, BHEATMOC(hEpHast aCTPOHOMHSI.

Bun 3Bé3aH0r0 HebGa. Co3Besus, spKue 3BE31bl, IUTAHETHI, X BUIAUMOE JABHKEHHUE.

ConneyHas cucrema.

Connue. Conneynas aktuBHOCTh. McTounuk sneprun CosHua u 3BE31.

3BE3/1pl, UX OCHOBHbBIE XapaKTEPUCTUKHU. /[marpamma «CHeKTpajbHBIA KJacc — CBETUMOCTBHY.
3BE31bl IVIABHOM IOCJIENOBATEIBLHOCTU. 3aBUCUMOCTh «MAacca — CBETUMOCTbY» JUIsl 3BE3] IVIABHOU
nocieaoBareabHOCTH.  BHyTpeHHee  crpoeHue  3BE34.  CoOBpEMEHHBIE  NPEICTABIECHUS O
IIPOUCXOXKACHUHU U 3BoJronnu CoslHLA U 3BE3]1. DTalbl XKU3HU 3BE3NL.

Mneunsiii [Tyte — nama [Nanaktuka. [lonoxenue u asuxenue Connna B [Namaktuke. Tums
rajakTuk. PaguoranakTuky U kBazapel. YEpHbIE NBIPHI B sIpax raJlakTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon XaO0na. Pazberanue ramakTuk. Teopus
bonbuioro B3peiBa. PenukTOBOE U3IyUYEHHE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npo0i1eMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus.

HaGmtonenus 3BE3qHOr0 HeGa HEBOOPY)KEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX
MIPWIOXKEHUN ISl ONIpE/IETICHHS MOJI0KEHNsI HEOECHBIX O0BEKTOB HAa KOHKPETHYIO JaTy: OCHOBHbBIE
co3Be3aust CeBepHOro MONIyIapus U ApKHUE 3BE3bI.

Habmtonenus B Teneckon JIyHbl, IUIaHeT, TYMaHHOCTEN U 3BE3/IHBIX CKOIUIEHUH.

Du3nyecKuil NPaKTHKYM.

CriocoObl u3MepeHus: (PU3NYECKUX BEIUYMH C HCIOJIb30BAHUEM aHAJIOTOBBIX M LU(POBBIX
M3MEPUTENbHBIX TPUOOPOB U KOMIBIOTEPHBIX TATUMKOBBIX CHCTEM. AOCOIIOTHBIE M OTHOCUTENbHBIE
MOTPEIIHOCTH U3MepeHuil pu3ndeckux BeauuuH. O1ieHKa TpaHuI] OTPEIIHOCTEH.

[IpoBeeHne KOCBEHHBIX W3MEPEHUH, MCCIEAOBAaHUM 3aBUCMMOCTEH (DM3NYECKHX BEITUYHMH,
MIPOBEpPKa MPEAJIOKEHHBIX TUIOTe3 (BHIOOP M3 paboOT, OMHUCAHHBIX B TEMaTHYECKUX pazzernax
«Y4eHNYeCKUN IKCTIEPUMEHT, JJa0OpaTOpHbIE pabOThI, TPAKTUKYMY).

Oo0o01aromiee NOBTOPEHME.

O06o0uieHne U cucTeMaTU3alus COACP)KaHUs pasfenioB Kypca «MexaHuka», «MolnekynspHas
¢u3nKa U TepMOJUHAMUKAY, «DNeKTpoauHamMuKkay, «Konedanus u BoiHb», «OCHOBBI clielUaibHON
TEOPUH OTHOCUTEIBHOCTHY, «KBaHTOBas (pu3MKa», «IJIEMEHTHl aCTPOHOMHHU U aCTPOUZUKIY.

Ponw ¢usuku 1 acTpoHOMUN B SKOHOMUYECKOW, TEXHOJIOTHYECKOM, COIMAIIBHOM M ITHYECKON
cepax AEATENbHOCTH YEIOBEKa, pOjb U MECTO (PU3UKU U aCTPOHOMHHM B COBPEMEHHOW Hay4HOIl
KapTUHE MHpa, 3HAUYEHHWE  ONMHUCATEIBHOW, CHUCTEMATU3UPYIOIICH, OOBSICHUTEIHPHOU U
MPOTHOCTUYECKON (YHKIMHA (u3nueckol TeopuH, poib (PU3NYECKOH Teopurn B (OPMHPOBAHUU



NPEJCTaBICHUNA O (PU3MUECKONW KapTUHE MHUpPA, MECTO (PU3UYECKOH KapTUHBI MHpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUI O IpUpO/IE.

Me:knpeaMeTHbIE CBSI3HU.

N3ydyenne kypca ¢usuku yrinyOnéHHoro ypoBHs B 11 kiacce ocymiecTBisieTCs € Y4ETOM
COZIep KaTEbHBIX MEKITPEIMETHBIX CBSI3€H C KypcaMi MaTeMaTUKH, OMOJIOTHH, XUMUH, reorpaduu u
TEXHOJIOTUH.

Mesicnpeomemnple ROHAMUA, CE6A3AHHBIE C U3YUEHUEM MEMOO08 HAYUHO20 NOZHAHUA:
SBJICHWE, HAy4yHbId (akT, runoreza, QunMyeckas BeJIMYMHA, 3aKOH, Teopus, HaOII0JCHHE,
HKCHEPUMEHT, MOJCITUPOBAHHUE, MOJAEIb, W3MEPEHUE, MOTPEIIHOCTH HM3MEPEHHUH, M3MEpUTEIbHBIC
puOopHI, UG POoBast 1adOpaToOpHs.

Mamemamuka: pelieHHE CUCTEMbl ypaBHeHHWH. Tpuronomerpuueckue (QyHKIUH: CHHYC,
KOCHUHYC, TAaHIEHC, KOTAaHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO. BekTopsl u ux
MPOEKIIMM Ha OCH KOOPJAWHAT, CIOXKEHHE BEKTOpOB. [Ipom3BOAHBIE 3JI€MEHTapHBIX ()YHKIIHIA.
[Tpu3naku mo1o6us TPeyroabHUKOB, OMPEeICHNE TUIOMIAIU TUIOCKUX QUTyp U 00bEMa Tel.

Buonozua: >nextpuyeckue SBICHUS B KUBOW NMPHUPOJE, KOJIeOATEIbHBIC IBIKEHUS B )KUBOH
MPUPOJE, DOKOJOTMYECKHE PUCKH TPU TPOU3BOJCTBE OJICKTPOIHEPTHH, DIEKTPOMATHUTHOE
3arps3HEHUE OKPYKAIOIIEH Cpellbl, yAbTPAa3BYKOBAsi TUATHOCTUKA B MEIUIIITHE, OTITUIECKUE SIBICHUS
B KUBOM TIPUPOJIE.

Xumusn: cTpoeHHE aTOMOB U MOJIEKYJI, KDUCTAJUINYECKAsE CTPYKTYPa TBEPABIX TEJI, MEXaHU3MBI
00pa30oBaHMs KPUCTAJUIMYECKON PEIIETKH, CIEKTPATbHBIN aHATH3.

T'eozpaghua: marHuTHBIE TONMIOCa 3€MIIM, 3QJIEKH MArHUTHBIX PyA, (OTOCHEMKA 3EMHOMN
MOBEPXHOCTH, ceiicMorpad.

Texnonozua: NpUMEHEHHWE TOCTOSIHHBIX MAarHUTOB, JJIEKTPOMArHUTOB, SJIEKTPOJBUTATEINb
Slkobu, TeHepaTop TMEPEeMEHHOr0 TOKa, UWHAYKIHMOHHAs T[e4yb, JIMHUU dJIEKTpoIepenad,
ANIEKTPOABHUTATENb, paxap, paauoONpPUEMHHK, TeNeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIAbTPa3BYKOBasl IMarHOCTHKA B TEXHHKE, MPOEKLMOHHBIN anmnapaT, BOJOKOHHAs ONTHKA, COTHEUHAas
Oarapesi, CIIyTHUKOBBIC IPUEMHHKH, SiZIEpHAst SHEPTeTUKA M SKOJIOTUIECKHE acTIeKThI €€ pa3BUTHSI.

IINIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUSA ITPOTPAMMEI 110 ®U3UKE HA YPOBHE
CPEAHEI'O OBHIET'O OBPA3OBAHUSJIMYHOCTHBIE PE3YJIBTATHI

IlnannpyeMsble pe3yJbTaThl ONUPAIOTCH HA BeAyllMe Le/leBble YCTAHOBKH,
OTpasKallMe OCHOBHON BKJIAJA M3y4YaeMOHM IIporpaMMbl B pa3BUTHE
JIMYHOCTH YYAIIMXCS, MX CIOCOOHOCTEH € HMCIOJIB30BAaHMEM 000PYAOBAHMS
neHTpa «Touka pocray.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaThl OCBOCHMS y4yeOHOro mnpeamera «Du3uka» TOJKHBI OTpaXaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYHYaIOLIMXCS PYKOBOJCTBOBATHCS C(POPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMEH JTUYHOCTH, CUCTEMON IEHHOCTHBIX OpPUEHTAIMH, TTO3UTUBHBIX BHYTPEHHUX YOEKICHHH,
COOTBETCTBYIOLIMX TPAJUIIMOHHBIM IIEHHOCTSIM POCCHUICKOrO OOIIECTBa, PACHIMPEHHE KU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IPOILECCE PEATN3alMA OCHOBHBIX HAIPABICHUM BOCIHUTATEIBHOMN
JeATEIbHOCTH, B TOM YUCIIE B YAaCTHU:

IrPaKAAHCKOI0 BOCIIUTAHMS:



¢ chOPMHUPOBAHHOCTh ~ TPAKIAHCKOM  MO3MIMH  OOyyarolmlerocss Kak akTHBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;
® [IPUHATUE TPAJAULIMOHHBIX OOIIEYETIOBEYECKHX T'YMaHHCTHYECKUX M JIEMOKPATHYECKUX
IICHHOCTCI;
®OTOBHOCTh BECTH COBMECTHYIO [ESATEIBHOCTh B HMHTEpecax Tpa)KIaHCKOro OOIlecTBa,
y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3allly;
® yMEHHUE B3aUMOJICHCTBOBATD C COL[MAIbHBIMU HHCTUTYTAMU B COOTBETCTBUH C UX (DYHKIMSIMU
U Ha3HAYCHUEM;
® FOTOBHOCTb K TYMaHUTAapPHOU U BOJIOHTEPCKOM 1€ATEIHHOCTH.
NATPUOTHYECKOT0 BOCIIUTAHUS:
¢ c(hOPMUPOBAHHOCTH POCCHICKOM TPayKAAHCKON UICHTUYHOCTH, TATPUOTH3MA;
® [[CHHOCTHOE OTHOULICHHE K TOCYJapCTBEHHBIM CUMBOJIAM, IOCTHKECHUSAM POCCHUUCKUX YUEHBIX
B 00J1acTH (DU3UKH U TEXHUKE.
JAYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:
¢ chopMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUECKOTO TIOBEICHUS;
® C[I0COOHOCTh OIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHHUs, OPUEHTUPYSICH Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHCJIE B ACSITEILHOCTH YUEHOTO;
® OCO3HAHME JJMYHOTO BKJIA/1a B IOCTPOCHUE YCTOHYHUBOTO Oy TyIIETo.
ICTETHYECKOr0 BOCTIMTAHUS:
® 5CTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYash SCTETHKY HAYYHOI'O TBOPYECTBA, MPHUCYIIETO
dbuznyeckoil HayKe.
TPYAOBOI0 BOCIIUTAHMA:
® HTEpEC K pa3Iu4HbIM cepaM npodheCcCUOHATBLHON eI TeIbHOCTH, B TOM YUCIIE CBA3aHHBIM C
bu3MKONW M TEXHUKOH, YMEHHE COBeplIaTh OCO3HAHHBIM BBIOOp Oymymiel mpodeccuu u
peanu30BBIBaTh COOCTBEHHBIE )KU3HEHHBIE TIJIAHEI,
®OTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M caMOOOpa3oBaHMIO B 00JacTH (PU3MKU Ha
MPOTSHKEHUU BCEH )KU3HU.
IKO0JIOTHYECKOr0 BOCIIMTAHUS:
¢ cOOPMUPOBAHHOCTDh  DKOJIOTHUECKOW KYJIBTYPHI, OCO3HAaHHE TJ00AaTBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIeM;
 [UTAHUPOBAHHUE U OCYILECTBIIEHUE ACUCTBUI B OKpYXarolleil cpe/ie Ha OCHOBE 3HAHUS Lienei
YCTOMYMBOTO PA3BUTHS YETIOBEUECTBA,;
® pacUIMpeHHe OIBITA IEATETLHOCTH YKOJOTHUECKOW HAMPABIEHHOCTH HA OCHOBE MMEIOIINXCS
3HaHUM 10 PU3HUKE.
LHEHHOCTH HAYYHOI'0 O3HAHMS:
¢ c(hOPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
buznyeckoil HayKu;
® OCO3HAHHWE IIEHHOCTU HAY4YHOH AEATeNbHOCTH, FOTOBHOCTH B MpoIlecce M3yuyeHHUs (U3UKU
OCYILIECTBIISITh NMPOEKTHYIO M MCCIIENOBATENIBbCKYIO JIEATENbHOCTh WHIMBUIYalbHO U B

rpymnmne.

METAINPEAMETHBIE PE3YJIbTATDHI

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE H1eHCTBHS
ba3oBble JJjoruyeckue JeMcTBUA:
® CaMOCTOSITETFHO (POPMYJIMPOBATh M aKTyaJlM3UPOBATh MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;
L] OHpe,Z[G.H}ITB Oeian ACATCIbHOCTH, 3a4aBaThb HapaMeprl )41 KpI/ITepI/II/I HUX OJOCTHIKCHHUA,
® BLISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUNS B pACCMAaTPUBAEMBIX (DU3UUECKUX SIBJICHUSX;



e pa3pabaTbIBaTh IUIAH PEIICHUs MPOOIEMbl ¢ YIETOM aHAIM3a UMEIOIINXCS MaTepHabHBIX U
HeMaTepualbHBIX PECYpPCOB;
®BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb, OLIEHMBATH COOTBETCTBUE pE3YJIbTATOB LEISAM,
OLIGHUBATh PUCKH MOCIIEICTBUI ESTETbHOCTH;
® KOOPJIMHUPOBATh M BBIMOJHATH pPabOTy B YCIOBUSIX pPEAbHOTO, BUPTYAIbHOTO H
KOMOMHHPOBAHHOTO B3aMMO/JICHCTBHS;
® pa3BUBATh KPEATMBHOE MBIIUICHUE MPH PEIICHUH KU3HEHHBIX TPOOIeM.
Ba3oBble ncciegoBare/bcKue eiicTBUS:
® BJIaJICTh HAYYHOI TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHATUSAMU U METOAaMU (PU3MUECKON HAYKH;
®BIIAJICTh HAaBBIKAMU Yy4€OHO-UCCIIEIOBATEILCKON M MPOEKTHON NeATeIbHOCTH B 00JIacTH
¢bu3HKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY METOJOB PEIICHUS
3aa4 (PU3NYECKOTO COACPIKaHUs, TPUMEHEHHIO Pa3IMYHBIX METOAOB IIO3HAHUS;
®BIAJICTh BHJAAMHU JCATEIBHOCTH IO MOJIYYEHHIO HOBOTO 3HAHHUSA, €ro HHTEpIpeTaluw,
npeoOpa3oBaHUIO M MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX CHUTYaIlUsX, B TOM YHCIE MPU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;
® BEISIBJIATH IPUYMHHO-CIICACTBEHHBIC CBS3HM U aKTyalU3UPOBATh 33Jady, BBIABUTATh THIIOTE3Y
e pemeHusi, HaXOJUTh apTyMEHTHI Ul JIOKAa3aTelIbCTBa CBOMX YTBEP)KICHWH, 3371aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS;
® AHAJIM3UPOBAThH MOJYYCHHBIC B XOJ€ PEIICHUS 3aayll Pe3yNIbTaThl, KPUTUYECKH OLECHUBATH
UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSIX;
® CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7]aul B 00Pa30BATENbHOM NEATEIbHOCTH, B TOM
qrclie MPU U3YYEeHUU (DU3HKY;
® 1aBaTh OLICHKY HOBBIM CHTYaIlHsIM, OLIECHUBATh TPUOOPETEHHBIN OIBIT;
® yMETh NIEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACSITEIHHOCTH;
® yMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEJIMETHBIX 00IacTei;
® BBIJIBUTaTh HOBBIE UJIEH, TIPEAJIaraTh OPUrHHAIbHbIE MTOIXO/Ibl U PEILICHHS;
® CTaBUTb MIPOOJIEMBI U 3a/1a4H, IOITYCKAIOIINE alIbTePHATUBHbBIC PEILICHHS.
Pabora ¢ nnopmanmeii:
® BJIaJIETh HABBIKAMHU MOJY4YCHUs HHGOpMAMH (PHU3MUECKOTO COACPKaHUS M3 MCTOYHHKOB
pa3HBIX THUIIOB, CAaMOCTOSITEIIEHO OCYIIECTBJIATH TIOWCK, AaHaJHM3, CHUCTEMAaTH3aIUI0 H
MHTEpIpeTalnio HHPOPMALIMU Pa3IMYHBIX BUJOB U (OPM IMpe/ICTaBICHHUS;
® OIICHUBATh JIOCTOBEPHOCTH HH()OPMAIIHH;
® ICTIOJIB30BATh CPEACTBa WH(POPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHIA B PEIICHUN
KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHM3allMOHHBIX 3aJa4 C COOJIOJCHUEM
TpeOOBaHUN HPrOHOMHUKM, TEXHHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHus,
MIPABOBBIX U ATUUECKUX HOPM, HOPM MH(OPMALIMOHHON OE€30MMaCHOCTH;
® C03/1aBaTh TEKCTHl (PU3MUECKOTO COAEPIKAHUS B Pa3IMUHBIX (hopMaTax ¢ yu€TOM Ha3HAYECHHUs
UHPOpPMALIK U TIETICBOW ayJUTOPHUHU, BHIOMpas ONTUMAIBHYIO (OpMy TpeicTaBICHUS U
BU3YaJTU3aIUH.
KoMMyHUKaTHBHBbIE yHHMBepcaabHble yueOHbIe AeiicTBUSA:
® OCYIIIECTBIIATH OOIIEHUE Ha YPOKax (PU3MKH U BO BHE-YPOUHOH JIESTEITHHOCTH,
® pPacro3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYAIMi U CMATYATh KOH(QIUKTHL
® pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCTIOIb30BAaHUEM S3BIKOBBIX CPEJICTB;
® [IOHUMATh U UCMOJIb30BaTh MPEUMYILECTBA KOMaH/IHOW U MHIUBUAYAJIbHON pabOTHI;
e BEIOMpAaTh TEMaTHKy M METOAbl COBMECTHBIX JEHCTBUH € y4€TOM OOIIMX HHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 YeHa KOJUIEKTUBA,;
® I[PHHUAMATH I[EJTH COBMECTHOH NEsITeTbHOCTH, OPTaHU30BBIBATH U KOOPIMHHPOBATH JICHCTBHS
Mo €€ TOCTHKEHUIO: COCTABJIAThH IJIaH JAEHCTBUH, paclpelesaTh poiau C YYETOM MHEHUH
YYaCTHHUKOB, 00CYXKIaTh pe3yIbTaThl COBMECTHON PabOTHI;



® OI[CHMBATh KaUYECTBO CBOETO BKJIAJa M KAKJOTO yYACTHHKA KOMAaHJbI B OOLIUI pe3yabTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;
erpejjiaratb HOBBIE MPOEKTHI, OICHUWBATH HACH C MO3UIMH HOBU3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;
® OCYILIECTBIIATh TO3UTUBHOE CTPATErMUYECKOE MTOBECHUE B PA3IUYHBIX CUTYAIUSAX, IPOSBIISATH
TBOPYECTBO U BOOOpaKeHUE, ObITh NHUIIUATUBHBIM.
PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiliCTBUSA
Camoopranu3anus:
® CaMOCTOSITEIBHO OCYIICCTBIISATh IMO3HABATEIBHYIO JEATEIBHOCTh B 00MacTh (U3WKU U
ACTPOHOMHUH, BBISIBIISITH ITPOOJIEMBI, CTABUTh U ()OPMYIUPOBATH COOCTBEHHBIC 3a/1a4H;
® CAMOCTOSITEIbHO COCTABJIATh IJIAH pEUIEHUS pacuy€THBIX M KAYECTBEHHBIX 3a]ay, IUIaH
BBIMIOJTHEHUS] MPAKTHUYECKONM paboThl ¢ Y4ETOM MMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;
® 1aBaTh OLIEHKY HOBBIM CUTYAalIUsIM;
® pacIIUpATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;
e leJlaTh OCO3HAHHBIM BBIOOpP, APTyMEHTHPOBATH €ro, Oparh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;
® OIICHUBATh MPUOOPETEHHBIH OIBIT;
® crI0cOOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO SPYAULMUA B 00JaCTH (PU3UKU, MTOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTE/JIEKT:
® 1aBaTh OIICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JESITEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;
® BJIaJICTh HABBIKAMH IMO3HABATEIBHOU peieKCMU KaK OCO3HAHUS COBEPIIACMBIX NEHCTBUM U
MBICJIUTEIIBHBIX MPOIECCOB, UX PE3YIHTATOB M OCHOBAHUIA;
® 1ICII0JIB30BaTh MPUEMBI peIIeKCHH AJIs OLIEHKU CUTYaIlH, BHIOOpPa BEPHOTO PEIICHHUS,
® YMETh OIIEHUBATh PUCKH M CBOCBPEMEHHO MMPUHUMATH PEIICHHS 10 UX CHUKEHUIO;
® IPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX TP aHAJIW3€E PE3yIbTaTOB JACATEIHLHOCTH,
® IPUHUMATH Ce0s, MIOHUMAasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;
® IPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX TIPH aHAIU3E PE3yJIbTAaTOB JAESTEIbHOCTH;
e MpU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKH.
B mporiecce 1oCTHXEHHST TUYHOCTHBIX PE3YJIHTATOB OCBOCHUS MPOTPaMMBbI IO (GPU3UKE JJI YPOBHS
cpenHero o0Iero oopa3oBaHus y 00yJarOIIUXCsl COBEPIICHCTBYETCS SMOIIMOHANBHBIN UHTEJIEKT,
npenoiararouii cOpMUPOBAHHOCTD!
® CaMOCO3HAHHUS, BKIJIIOYAIOINIEr0 CHOCOOHOCTh MOHHMMATh CBOE SMOIIMOHAIBLHOE COCTOSHUE,
BUJICTh HAIIPaBJICHUS Pa3BUTHsI COOCTBEHHOM YMOIIMOHAILHON Cepbl, ObITh YBEPEHHBIM B
cebe;
® CaMOPETYJIUPOBAHUS, BKIIFOYAIOIIETO CaAMOKOHTPOJb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH
3a CBOE TIOBEJCHHUE, CIMOCOOHOCTH aMaNTUPOBATHCA K AMOIMOHAIBHBIM HM3MEHECHUSIM W
MPOSIBIISATH THOKOCTH, OBITH OTKPBHITHIM HOBOMY;
e BHYTPEHHEW MOTHBAIMH, BKIIOYAIOMICH CTpeMJIEHHE K JOCTIDKCHHIO eI W YCIexXy,
OTNITUMHU3M, HHUIIMATHBHOCTh, YMEHHUE JEHCTBOBATH, UCXO/ISI K3 CBOMX BO3MOKHOCTEH;
®OMIIATUH, BKJIIOYANOIIEH CHOCOOHOCTh TOHHMMATh JMOLMOHAIBHOE COCTOSIHUE JpPYTHUX,
VUUTHIBAaTh €r0 TMPHU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K COUYYBCTBUIO H
COTIEPEKUBAHUIO;
® COITMANIBHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHHS C APYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3periaTh KOHQIUKTHL.



I[TPEAMETHBIE PE3YJIBTATEI

K xonmy obOyuenust B 10 knacce mpeaMeTHBIE PE3yNbTaThl HAa YIIIYOJNEHHOM YPOBHE TOJDKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUI:

® [IOHUMATh POJIb (PU3UKU B SKOHOMUYECKOH, TEXHOJIOTHUECKOU, SIKOJIOTUIECKOH, COMAIbHON
U 3TUYECKOM cdepax AeATeNbHOCTH YEIOBEKa, pojib U MECTO (U3UKU B COBPEMEHHOMN
Hay4YyHOW KapTHHE MUPA, 3HAYEHUE OINUCATENIbHOMN, CUCTEMaTU3UPYIOLLEH, OObSICHUTEIbHON
U IIPOTHOCTUYECKOHN (YHKUUN HU3NYECKON TEOpUU — MEXaHUKH, MOJIEKYJIIPHON (DU3UKU U
TEPMOJIMHAMHUKH, pPOJIb (U3NYECKOH Teopur B (HOPMUPOBAHMU TIPEACTABICHUH O
(bu3nyeckoil kKapTHHE MHpa;

® pa3nuyaTh YCIOBHS NPUMEHUMOCTH MoJesiell (M3NYECKHX Tell W MPOIECCOB (SABJICHHM):
UHepIanbHas cucreMa oTcuéra, aOCOMIOTHO TBEPAOE TENO, MaTepualibHAs TOYKa,
PaBHOYCKOPEHHOE JIBUXKEHHE, CBOOOJHOE MajieHHe, abCOJIIOTHO ympyras Jaedopmanus,
a0COIOTHO yNpyroe u aOCOJIIOTHO HEYNPYroe CTOJKHOBEHUS, MOJIENU Ta3a, KUAKOCTU U
TBEPAOro (KPUCTAJUIMYECKOI0) TeNa, HACAIbHbIM TIa3, TOYEUYHBIH 3apsij, OJHOPOIHOE
JIIEKTPUYECKOE TOJIE;

e pa3nyaTh ycJaoBUsA (IpaHMIbI, 00JacTH) NMPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MOHMMATh
BCEOOIMI xapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh HCIOJIb30BAHUS
YaCTHBIX 3aKOHOB;

® AHAJIM3UPOBATh U OOBACHATH MEXAaHHMYECKHE IPOLECChl U SBJICHMS, MCIOJb3Ysl OCHOBHBIE
HOJIOKEHUS M 3aKOHBI MEXaHUKU (OTHOCUTEJIBHOCTh MEXAaHUYECKOTO JIBMXKEHUS, (POPMYIIbI
KMHEMaTUKU PaBHOYCKOPEHHOI'O JBMKEHUS, NpeoOpa3oBaHus lanumiies s CKOPOCTH U
nepeMenieHus, 3akoHbl HpIOTOHA, NPUHIUI OTHOCUTENIBHOCTH l'amwies, 3akoH
BCEMHUPHOI'O TATOTEHUS, 3aKOHbI COXPAHEHUs MMIIYJIbCa U MEXAHUYECKOW DHEPrUH, CBS3b
paboThl CHJIBI C M3MEHEHHEM MEXaHWYECKOW SHEpPruu, YCIOBHsS paBHOBECUS TBEPIOIO
Tena), Ipu 3TOM UCIOJIb30BaTh MaTEMATHUECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS
OPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB: IMpeoOpa3oBaHuil [ 'amuies, BTOPOrO M TPETHEro
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHMsSI HMMITYJbCa M MEXAHMYECKOM SHEpPruH, 3aKOHa
BCEMHUPHOI'O TATOTCHUS;

® AHAJIM3UPOBATh U OOBSCHATH TEIUIOBBIE IPOLIECCHl M SBJICHHS, HCHOJIb3ysl OCHOBHBIE
nosioskeHuss MKT u 3akoHBI MOJEKyIsIpHOW (QU3UKU U TEPMOJUHAMUKH (CBSI3b JABJICHUS
UJCAJIBHOIO Ta3a CO CPEIHEW KHUHETHYECKOW DHEPrued TEIUIOBOrO JBWXKCHUSA U
KOHIICHTpAllMel €ro MOJIEKYJ, CBS3b TEMIEPATyphbl BEIIECTBA CO CPEAHEN KMHETUYECKOU
DHEPIrUeH TEIIOBOIO [BH)KEHHsS €ro 4YacTHl], CBsI3b JaBICHUSA HACAIBHOIO rasa ¢
KOHIIEHTpAllUel MOJIEKYJl M €ro TeMIIeparypoH, ypaBHeHue MenneneeBa—KnamneiipoHa,
NEPBbI 3aKOH TEPMOJANHAMHKH, 3aKOH COXPAHEHUS YHEPTUHU B TEIUIOBBIX MpoIlIeccax), Mpu
9TOM MCHOJIb30BaTh MaTEMaTHYECKOE BBIPAXKEHUWE 3aKOHOB, YKa3blBaThb YCIOBUSA
IPUMEHUMOCTH ypaBHeHUsI MeHneneeBa—Knaneiipona;

® AHAJIM3UPOBATH U OOBSICHATH INEKTPUUECKUE SBIICHUS, UCIOJIB3YSl OCHOBHbBIE MOJIOKEHUS U
3aKOHBI AJIEKTPOJIMHAMUKU (3aKOH COXpaHEHUS AJIEKTpUYecKoro 3apsijaa, 3akoH KymoHna,
MOTEHIUAIBHOCTD AJIEKTPOCTATUYECKOrO I0JIA, MPUHLUI CYIEPIO3ZUIUN DIEKTPUYECKUX
MOJIEW, IIPU 3TOM yKa3blBas YCJIOBUS NPUMEHUMOCTH 3akoHa Kysnona, a Takke
IIPAKTUYECKH Ba)KHbIE COOTHOLIEHMS: 3aKOHBI OMa Ul ydacTKa LENu U A 3aMKHYTOU
anekTpudyeckoi nenu, 3akon Jxoyns—Jlenua, npaBuna Kupxroda, 3akonsr @apanes s
AIIEKTPOIIN3A);

® ONIUCHIBATh (PU3MYECKHE TIPOLECCHl U SBJICHUS, HCIOJb3YysSd BEJIWYUHBL IEepeMEIlEHuE,
CKOPOCTb, YCKOPEHHME, MMITYJIbC TEJIa U CUCTEMBI TE€J, CHJIa, MOMEHT CHJIbl, JaBJICHUE,
NOTEHIMAJbHAs PHEPTusi, KHHETHUYECKasi SHeprus, MeXaHu4yeckas sHeprus, padboTa CHUJIbI,
LEHTPOCTPEMUTENBHOE YCKOPEHHME, CHjIa TSKECTH, CHJIA YIPYTrOCTH, CHJIA TPEHUS,
MOIITHOCTb, YHEPIrUs B3aUMOJEHCTBHS Tena ¢ 3eMiéil BOMU3M e€ MOBEPXHOCTH, DHEPTHUs



yrpyroi nedopMaiiuu Mpy>KUHBI, KOJIWYECTBO TEIUIOTHI, aOCONMIOTHAS TeMIeparypa Tena,
paboTa B TepMOJIMHAMUKE, BHYTPEHHSSI SHEPTHs HI€aIbHOrO0 OJHOATOMHOTO rasa, paboTa
WJICaJIbHOTO Ta3a, OTHOCUTENbHAs BIAXHOCTh Bo3ayxa, KIIJ] uupeasbHOro TENmiaoBOro
JIBUTATENS; HIEKTPUUECKOE T0JI€, HANPSIKEHHOCTD AJIEKTPUUECKOr0 MOJIs, HAIPSHKEHHOCTD
IOJISl TOYEYHOTO 3apsila UM 3apsHKEHHOTO 1Iapa B BAKyyME U B AUAJIEKTPUKE, TOTEHUIMAI
3JIEKTPOCTATHYECKOr0 MO, PA3HOCTh NOTEHIMAJIOB, JIEKTPOABUKYILAS CHJIA, CUJla TOKa,
HalpsHKEHUE, MOIIHOCTh TOKA, JJIEKTpUYECKas EMKOCTh ILIOCKOTO KOHIEHCATOpa,
CONPOTUBIICHUE YYACTKa LEMNHU C IOCIEAOBATEIbHBIM WU MAapauIeIbHbIM COEAMHEHUEM
PE3UCTOPOB, FHEPTHUS IIEKTPUUYECKOTO NOJISI KOHJEHCATOPA;

® 00BACHATh OCOOCHHOCTH MPOTEKaHUs (PU3NYECKUX SBJICHHUI: MEXaHWYECKOE JBHKEHUE,
TEIUIOBOE JIBI)KEHUE YACTUI] BEIIECTBA, TEILIOBOEC pPaBHOBECHE, OPOYHOBCKOE JIBHIKEHUE,
mubdy3us, ucnapeHue, KUIMEHUE W KOHJIGHCAIUs, IUIaBICHHWE M KPUCTAJUIM3AIMs,
HaIPABJIEHHOCTh TEIUIONEPENAUH, JIEKTPU3ALHUS TEJ, SKBUIOTCHIMAIBHOCTh TOBEPXHOCTH
3aps’KEHHOI0 MTPOBO/IHUKA;

® [[POBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKON BEIMYMHBI OT JPYrol cC
UCIIOJIb30BAHUEM  TMPSMBIX HM3MEPEHUM, TpPHU OSTOM KOHCTPYUPOBATh  YCTaHOBKY,
bukcupoBaTh pe3yNbTaThl MOJYYECHHOW 3aBUCHUMOCTH (M3MUECKHX BEIUYMH B BUJC
rpadukoB ¢ y4E€TOM aOCOJIOTHBIX IOTPEIIHOCTEH W3MEPCHHM, JelaTh BBIBOJBI 11O
pe3ynbTaTaM UCCIEI0BAHMS;

® [IPOBOIUTH KOCBCHHBIC M3MEPCHUSI (PU3NICCKUX BEIMYHH, IIPU TOM BEIOMPATh ONTUMATBHBIN
METOJT U3MEPCHMsI, OICHUBATh a0COJIOTHBIE W OTHOCHUTEIIBHBIC TOTPEIIHOCTH MPSAMBIX H
KOCBEHHBIX U3MEPEHU;

® IPOBOAUTH OMBITHl O MPOBEPKE MPEUIOKEHHON THUIMOTE3bl: IUIAHUPOBATH SKCIEPUMEHT,
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3WPOBATh IOJYYCHHBIC PE3YJbTAThl U
JienaTh BBIBOJI O CTaTyCe MPEAJIOKEHHOM TMITOTE3bI;

ecoOmoaTh MpaBmwiIa OE€30MacCHOTO Tpyda MpU TMPOBEACHUM WCCICIOBAaHUNW B paMKax
y4eOHOTO SKCHEPUMEHTa, NpPaKTHKyMa W Yy4eOHO-MCCIENOBATENbCKOM M TPOEKTHOM
NESTENIbHOCTH C HCMOJb30BAaHUEM HW3MEPHUTENBHBIX YCTPOWCTB H  JIaDOpaTOPHOTO
000pyI0BaHNS;

e pemiath pacy€THBIC 337a4u C SBHO 33JaHHOW M HESBHO 3aJaHHON (U3WYECKOW MOJETBIO: Ha
OCHOBaHUHU aHajlH3a yCIOBUS OOOCHOBBIBATH BBHIOOP (DM3MUECKON MOJETH, OTBEYAIOIIeH
TpeOOBaHUSAM 3a/aud, MPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIaThl
buznYeCKuX TEOpUd MpPU HCIOIH30BAHUM MAaTEMaTHYECKMX METOJOB pelIeHUs 3ajad,
MPOBOJIUTH PacU€Thl HA OCHOBAHMHM HMMEIOIINXCS JTAHHBIX, aHAJTU3UPOBATH PE3YJIbTAThl U
KOPPEKTUPOBATh METO/IbI PELIEHUS C YUETOM MOJIYYEHHBIX PE3YJIbTATOB;

e peraTh KaueCTBEHHBIE 3a7]a4M, TPeOyIore MPUMEHEHUS 3HaHUM U3 Pa3HBIX Pa3JIesioB Kypca
GU3MKY, a TaK)Ke HWHTErpallid 3HAHUN W3 JPYruX MPEIMETOB E€CTECTBEHHO-HAYYHOTO
LMKJIA: BBICTpaUBaTh JIOTMYECKYIO LEMOYKY pACCYKJIECHHM C OMNOpOil Ha H3y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PM3UYECKUE SBIICHNUS,

® IICTIOJIB30BAaTh TEOPETUUYECKUE 3HAHHS Ui OOBSICHEHHS OCHOBHBIX MPHUHIIUIIOB pPabOTHI
HU3MEPUTEIIbHBIX PUOOPOB, TEXHHYECKUX YCTPOUCTB U TEXHOJIOTHYECKUX MPOIECCOB;

® IPUBOJIUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apYOCKHBIX YUYEHBIX-(DU3UKOB B Pa3BHUTHE
HAayKH, B OOBSICHEHHE TIPOIECCOB OKPYXKAIOIIET0 MHpPa, B pPAa3BUTHE TEXHUKU U
TEXHOJIOTHH;

® AHAJIM3UPOBATh U OLIEHWUBATH TOCJEACTBUS OBITOBOW M TMPOU3BOJCTBEHHOW AESITETHHOCTH
YeNOBeKa, CBSI3aHHOM ¢ (U3MYECKUMHU TpOIeccaMu, C TMO3UIUN  IKOJOTUYECKOU
0€e30MacHOCTH, TPEACTaBICHUNH O pPAIMOHAIBHOM TMPHUPOIONOIB30BAHUM, a TaKKe
Pa3yMHOM HCTIOJIb30BAHUM JOCTHKEHUM HAYKU U TEXHOJOTUM JIsl NajJbHEUIIEro pa3BUTHUSA
YeJI0BEYECKOr0 OOIIECTBA;



® [IPUMEHATh Pa3IMYHbIe CHOCOOBI PaboOThl ¢ WHpOpManuel (GU3MUECKOro COAEp)KaHUS ¢
UCIIOJIb30BAaHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHH, PH 3TOM HCIOJIbh30BATh
COBpPEMEHHbIE MH(POPMAIIMOHHBIC TEXHOJIOTUHU JUIS IOUCKA, TepepabOTKH U MPEIbSIBICHUS
y4eOHOM ¥ HAayYHO-TIONMYJISIPHON HWH(POPMALUU, CTPYKTYPHUPOBAHHUS W WHTEPIpPETAIMU
uHpOpPMALIUK, TOJNYYCHHOH W3 pPAa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH aHAIN3UPOBATH
NOJTy4aeMyr0 MH(POPMAIIUIO B OLEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS
3HAaHUH, TaK ¥ Ha OCHOBE aHaJIM3a HCTOUYHUKA HH(OpMAIIH;

® [IPOSIBJISITh OPraHU3AIMOHHBIC U TTO3HABATEIBHBIC YMEHHS CAMOCTOSTEIILHOTO IPHOOPETCHUS
HOBBIX 3HAHHH B MPOIIECCE BHITIOJHEHUS IPOCKTHBIX U Y4€OHO-MCCIIeI0BATEIBCKIX PadoT;

e paboTaTh B TIPYIIE C UCIOJIHEHUEM DPA3JIMYHBIX COIMAIBHBIX POJICH, IJIAHUPOBaTh paboTy
TPYMIIbI, PalMOHAIBHO paclpeneNiiaTh [eSITeIbHOCTh B HECTAHJAPTHBIX CHUTYaIUsX,
aJICKBaTHO OIICHWBATh BKJIAQJ KaXJOIO W3 YYaCTHUKOB TPYIIBI B  pEHICHUE
paccMaTpuBaeMoid MPOOIIEMEI;

® [IPOSIBJISITh MOTHBALIMIO K Oyaymiei npodecCHoHAIBHOM NEATEIFHOCTH 10 CIeIUATBHOCTIM
(UBUKO-TEXHUUECKOTO MPOQHUIISL.

K konny obydenuss B 11 knacce mpeniMeTHbIE pe3ylbTaThl HA YIIIYOJIEHHOM YPOBHE JOJKHBI
oTpaxartb cHOPMUPOBAHHOCTh y O0YUaIOLIUXCSl YMEHUI:

® [IOHUMATh POJb (PU3MKU B HPKOHOMUYECKOM, TEXHOIOTUYECKOM, COLMAIbHON U ITHUUYECKOM
cdepax esTeNbHOCTH YelIOBEKa, POiib U MECTO (PM3UKH B COBPEMEHHON HAay4YHOU KapTHHE
MHpa, pOJb ACTPOHOMHUH B IPAKTUYECKOHN JEATEIBHOCTH YEJIOBEKA U NAJIbHEUIIEM Hay4YHO-
TEXHUUYECKOM Pa3BUTHH, 3HAUCHUE OMUCATEIbHON, CHCTEMaTU3UPYIOIIEH, O0BICHUTENbHOM
U MPOrHOCTUYECKOH (DYHKIMIA (U3UIECKON TEOpHH — SJICKTPOAWHAMHKH, CIICIUAILHON
TEOpUU  OTHOCUTEIIBHOCTHU, KBAHTOBOM (U3MKH, pOIb (UIUYECKOM Teopuu B
(GOpMUPOBAHUM TIPEJCTABICHUH O (QHU3NYECKOW KapTHHE MHpa, MeCTO (HHU3MUECKOH
KapTHHBI MHUpa B OOIIEM pAIy COBPEMEHHBIX €CTECTBEHHO-HAy4YHBIX HPEACTaBICHUN O
IIPUPOJE;

e pa3nyaTh YCIOBHUS NPUMEHHMOCTH Mojesiell (U3NYECKUX Tel U MPOLECcCOB (SBICHHM):
OJTHOPOJTHOE 3JIEKTPHUYECKOE U OJHOPOJIHOE MArHUTHOE MOJIsl, TApMOHUYECKUE KOoleOaHus,
MaTE€MaTUYECKU MAasiTHUK, WACAIBHBIA INPYKWHHBIA MAsSTHUK, FapPMOHHUYECKHE BOJIHBI,
uealbHbI KoJeOaTeNbHBIH KOHTYpP, TOHKas JIMH3a, MOJeNleld aToMa, aTOMHOIO s1pa U
KBAHTOBOM MOJICITH CBETA;

e pa3nuyaTh ycJIOBUA (IpaHMIbI, 00JacTH) NMPUMEHUMOCTH (U3UUYECKUX 3aKOHOB, MOHMMATh
BCEOOIMI xapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh HCIOJIb30BAHUS
YACTHBIX 3aKOHOB;

® AHAJIM3UPOBATh U OOBSICHATD HJIEKTPOMArHUTHBIE TPOLIECCHI U SBJIEHHUS, UCII0JIb3YS] OCHOBHBIE
MOJIO’KEHHUS U 3aKOHBI 3JIEKTPOJUHAMUKY U CHEIHAIBbHON T€OPUH OTHOCUTENIBHOCTH (3aKOH
COXpaHEHMsI IJIEKTpUYECKOro 3apsna, cuina Awmmepa, cuna JlopeHna, 3akoH
3JIEKTPOMArHUTHON MHIYKUMH, npaBuio Jlenna, cBa3p IIC caMOMHAYKIIMHU B AJIEMEHTE
JIEKTPUYECKOM LENU CO CKOPOCTBIO M3MEHEHHUS CUIIbl TOKA, IOCTYJATHI CIELHAIBHON
TEOPUU OTHOCUTEILHOCTU DUHIITEHHA);

® AHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLIECCHl U SIBICHUS, WCHONb3Yys MOJO0XKEHUS
KBaHTOBOM (u3uku (ypaBHeHue OWHIUTeHHa a1 QoTtoddpdekra, NepBb U BTOPOU
nocTynaTel bopa, TpWHIIMI COOTHOIIEHUs HeomnpeaenéHHocted [eizenOepra, 3aKOHBI
COXpAHEHHUs 3apsZ0BOrO M MacCOBOIO 4YMCENI U DHEPrMU B SAJEPHBIX PEaKLUMX, 3aKOH
PaIMOAaKTUBHOTO pacraja);

® ONMMCHIBaTh (PU3MUECKUE TPOLECCHl U SBICHHS, MCIONB3Ys BEJIWYMHBI: HANPSKEHHOCTD
AJIEKTPUYECKOrO I0JIs, IMOTEHLHAN DJIEKTPOCTATUYECKOro II0Js, Pa3HOCTh IOTEHIMAJIOB,
3JIEKTPOJBIMKYIIAS CUJIA, MHAYKIIUSI MAarHUTHOTO I0JIsl, MATHUTHBIN MTOTOK, CHJIa AMIiepa,
UHJIYKTUBHOCTb, JJIEKTPOABHXKYIIAs CHJIA CAMOMHIYKLIMM, SHEPrUs MAarHUTHOIO IOJIA



MPOBOJAHUKA C TOKOM, PENSTUBUCTCKUNA HUMITYJbC, IOJHAS HHEPTHUsi, SHEPTUsS MOKOS
CBOOOJHOM YaCTHUIIbI, SHEPTUS U UMITYJIbC (DOTOHA, MACCOBOE YHCIIO U 3apsij slipa, SHEePrus
CBSI3M sIJIPa;

® 00BACHATH OCOOCHHOCTU MPOTEKaHUs (U3UYECKUX SIBJICHUI: DJIEKTPOMArHUTHAs MHIYKIHS,
CAMOMHJYKIUS, PE30HAHC, WHTEp(EepeHIuss BONH, IU(PaKIUs, TUCIEPCUs, TOIHOE
BHYTpEeHHee oTpakeHme, (orodnekTpuueckuii ddpdexr (dbotodrddekr), ampda- u Oera-
pacmajsl sijaep, rTaMMa-u3iydeHue saep, Gu3ndeckrue MPUHIIUIBI CIEKTPAILHOTO aHAIN3a |
paboTHI J1azepa;

® OIIPE/ICNSITh HANPaBIeHUEe WHAYKIIMA MAarHUTHOTO TOJIS TIPOBOJIHUKA C TOKOM, CHJIBI AMriepa
u cuiibl Jlopenna;

® CTPOUTH U300paKEHHE, CO3/1aBaeMO€ IUIOCKUM 3€pKalloM, TOHKOW JIMH30M, U pacCUUTHIBATh
€ro XapaKkTepUCTUKH;

® IPUMEHSTH OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKHE TTOHSTHSI, TCOPUH U 3aKOHBI JIJIS aHAIH3a
U O0BSICHCHHS (PHU3MYECKHUX TPOIIECCOB, MPOUCXOMAIIUX B 3BE3AaX, B 3BE3MHBIX CHCTEMAX,
B MEXTaJTaKTHYECKON Cpe/ie; ABHKEHUS HeOECHBIX TeJ, HBONIIOLNHU 3BE3/ U BeeneHHOH;

® [IPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTEH (DM3MYECKHUX BEJIMUWH C MCIIOJIb30BAHHEM IPSIMBIX
U3MEPEHUH, ITPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YJIbTAThI MOTYUCHHOM
3aBUCUMOCTH (PU3WYECKMX BEIMYMH B BHUAE TpadukoB C Y4ETOM abCONIOTHBIX
MOTPEITHOCTEH U3MEPEHHUH, IeJIaTh BBIBOJIBI IT0 PE3yJIbTaTaM UCCIICIOBAHHUS,

® IPOBOJIUTH KOCBEHHBIEC U3MEPEHUSI PU3NYECKUX BEITMYUH, IIPU 3TOM BHIOMPATh ONTUMATbHBINA
METOJI U3MEPEHHUsI, OIEHUBATh a0COJIIOTHBIE M OTHOCUTEIbHBIE MOTPEIIHOCTU MPSIMBIX U
KOCBEHHBIX U3MEPEHHUN;

® [IPOBOJUTH OMBITHI O TMPOBEPKE MPEATIOKEHHONW TUIIOTE3bl: IUIAHUPOBATH JKCIEPUMEHT,
coOupaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIM3UPOBAThH IOITYYCHHBIC PE3YJIbTATHl H
JIeNIaTh BBIBOJI O CTaTyce MPEIOKEHHON THITOTE3HI,

® OITUCHIBATH METO/IbI MOTYYCHUS HAYYHBIX aCTPOHOMUYECKUX 3HAHMIA,

e cOOMIOIaTh TMpaBWiIa OC30MACHOTO TpyJda IPU TPOBEACHUU WCCICAOBAHUNA B paMKax
y4eOHOr0 JKCIIEPUMEHTA, MPAKTUKyMa H Y4eOHO-HCCIIEIOBATEIIBCKOW W TMPOSKTHOMN
NESTENIbHOCTH C HCMOJb30BAaHUEM HW3MEPHUTENBHBIX YCTPOWCTB H  JIaDOPATOPHOTO
000pyI0BaHNS;

e pemiath pacy€THHIC 3a7aud C SBHO 3aJaHHOW M HESBHO 3aJaHHON (PU3NYECKOM MOJETBIO: Ha
OCHOBaHWHU aHAJIM3a YCIOBHUsS BBHIOMpATh (GU3NYECKUE MOJIENH, OTBEUAIOIUe TPEOOBAHUIM
3a/1a4¥, TPHUMEHATH (OPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TIOCTYJAThl (DU3HUYECKUX
TEOpUH TPU WCIOIH30BAHUM MATEMAaTHUECKUX METOJOB pEeUICHUS 3a/]ay, MPOBOIUTH
pacuéThl HAa OCHOBAHHHM WMCIOIIMXCS JIaHHBIX, aHAIM3UPOBATH PE3YJIbTAThl U
KOPPEKTUPOBATh METO/IbI PEIICHUS C YYETOM MOJIYYEHHBIX Pe3yIbTaTOB;

® pelraTh KaueCTBEHHBIC 3a/1a9H, TPEOYOIINe MPUMEHECHHSI 3HAHUH U3 pa3HbIX pa3JelioB Kypca
GU3MKKM, a TaKKe WHTETpallMil 3HAHWA W3 JPYTUX MPEAMETOB €CTECTBEHHO-HAYyYHOTO
[IUKJIA: BBICTPAMBATh JIOTMYECKYIO IIETIOYKY PACCYXACHHH C OMOpOM Ha H3yYeHHBIC
3aKOHBI, 3aKOHOMEPHOCTH M (PHU3UYECKHE SBIICHUS;

® [ICTIOJIB30BAaTh TEOPETUUYECKUE 3HAHHS Ui OOBSICHEHHS OCHOBHBIX TPHUHIIUIIOB pPabOTHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;

® IPUBOJIUTH TPUMEPHI BKJIaJIla POCCUUCKHX M 3apYOCIKHBIX YUYEHBIX-(DU3UKOB B Pa3BHUTHE
HAayKW, B OOBSICHCHHE TIPOIECCOB OKPYKAIOIIET0O MHUpPA, B pa3BUTHC TEXHUKA W
TEXHOJIOTHI;

® AHAJIM3UPOBATh W OICHUBAThH TIOCJICICTBUS OBITOBOW W TIPOM3BOACTBCHHOH JEATEIHHOCTH
YeNOBeKa, CBSI3aHHOM C (U3MYECKUMHU TpOIeccaMu, C TMO3UIUN  IKOJOTUYECKOU
0C30MacHOCTH, TPEJACTABICHUA O palMOHAIBLHOM MPHUPOIOIOIB30BAHNN, a TaKKe
pPa3yMHOM HCITOJIb30BAHUH JTOCTHKEHUN HAYKU U TEXHOJOTUH IS NaJbHEHIIero pa3BUTUS
YeJI0BEYECKOr0 OOIIECTBA;



® [IPUMEHATh Pa3IMYHbIe CHOCOOBI PaboOThl ¢ WHpOpManuel (GU3MUECKOro COAEp)KaHUS ¢
UCTIOJIb30BaHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHH, TIPU 3TOM HCIOJIh30BATh
COBpPEMEHHbIE MH(POPMAIIMOHHBIC TEXHOJIOTUHU JUIS IOUCKA, TepepabOTKH U MPEIbSIBICHUS
y4eOHOM M HAayYHO-TIONMYJISIPHON HWHQOPMALUU, CTPYKTYPHUPOBAHHS W WHTEPIpPETAIHU
uHpOpPMALIUK, TOJNYYCHHOH W3 pPAa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH aHAIN3UPOBATH
NOJTy4aeMyr0 WH(GOPMAIIMIO ¥ OLEHUBATh €€ IOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS
3HAaHUH, TaK ¥ Ha OCHOBE aHAJIM3a UCTOYHUKA HH(DOpMAIUH;

® [IPOSIBJISITh OPraHU3AIMOHHBIC U TTO3HABATEIBHBIC YMEHHS CAMOCTOSTEIILHOTO IPHOOPETCHUS
HOBBIX 3HAHH B MPOIIECCE BHITIOJHEHUS IPOCKTHBIX U Y4eOHO-MCCIIEI0BATEIBCKUX PadOT;

e paboTaTh B TIPYIIE C UCIOJIHEHUEM DPA3JIMYHBIX COIMAIBHBIX POJICH, IJIAHUPOBaTh paboTy
TPYMIIbI, PalMOHAIBHO paclpeneNiaTh IeSITeIbHOCTh B HECTAHJAPTHBIX CUTYaIUsX,
aJICKBaTHO OIICHWBATh BKJIAQJ KaXJOIO W3 YYaCTHUKOB TPYIIBI B  pEHICHUE
paccMaTpuBaeMoii MpoOIeMBbI;

® [IPOSIBJISITh MOTHBALIMIO K Oyaymiei npodecCHoHAIBHOM NEATEIFHOCTH 10 CIeIUATBHOCTIM
(UBUKO-TEXHUUECKOTO MPOPUIIS.



TEMATHYECKOE INTAHUPOBAHUE

10 KVTIACC
Ne HaumeHoBaHue pa3iesioB U TeM KoJsnyecTBo 4yacoB JyekTpoHHbIE (IU(POBBIE) 00pa3oBaTeIbHbIE
1/ | mporpamMmbl Be Kontpo IpakTu pecypcbl
ero | JibHbIE Yyeckue
padoThI padoThI
Paznea 1. HAYUYHBIA METO/ ITIO3HAHUSI ITIPUPO1bI
1.1 HayHHEIH METO MO3HAHNS 6 https://www.vascak.cz/physicsanimations.php?l=ru
MIPUPOJIBI 0
Hroro no 6
pazneny
Pazpea 2.
MEXAHUKA
2.1 Kunematuka 13 4 https://www.vascak.cz/physicsanimations.php?l=ru
2.2 JluHamuka 15 fizi hitp://class-
izika.ru/
2.3 CraTtuka TBEpIOTO Tea 6 fizi http//class-
izika.ru/
24 3aKOHBI COXpaHEHHS B 13 http://class-
' MEXaHHUKE fizika.ru/
Hroro no 47
paszaeny
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
OCHOBBI
3.1 MOJIEKYJISIPHOKUHETUYECKOM 15 0 https://resh.edu.ru/for-
TEOpHH pupil
32 Tepmoannamuka. TemnoBsie 20 0
' MaIIfHbI https://resh.edu.ru/for-
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AFpCFaTHBIe COCTOsAAHUA

3.3 Beuiectsa. @a3oBbie
TIEPEX0/1bI
HWroro no
53
paszneiny

Paznea 4. JIEKTPOJUHAMUKA

4.1 DNeKTpUYECcKoe moJie

TTocTosHHEBINI
BJIEKTPUYECKHUIN TOK

4.2

4.3 Toku B pa3nu4HbIX cpenax
Hroro no 55
paszneny
Paznen 5. DU3HUYECKHUI MPAKTUKYM
5.1 PuU3HYECKUN IPAKTUKYM
Hroro no 5
pazzaeny
PesepsHoe 10
BpeMs

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

18

24

24

pupil

https://resh.edu.ru/for-
pupil

https://rosuchebnik.ru/metodicheskaja-
pomosch/materialy/predmet-

fizika type-onlayn-uroki/
https://rosuchebnik.ru/metodicheskaja-
pomosch/materialy/predmet-

fizika type-onlayn-uroki/
https://rosuchebnik.ru/metodicheskaja-
pomosch/materialy/predmet-

fizika type-onlayn-uroki/

21
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11 KJIACC

Ne HaumeHoBaHue KoJunyecTBo 4yacoB JuaexkTpoHHble (HU(poBbIe) 00pa3oBaTebHbIE PeCYpPChI
n/m | pasfeaoB U TeM Bcero | Kontp IIpakr
IIpOFpaMMbI 0OJIBHBI HYECCKHU
(4 (4
padort padot
bl bl
Pazgea 1. QJJIEKTPOJINMHAMMUMUKA
1.1 MarauTtHoe nose 14 0 1 https://school.infourok.ru/
JNEKTPOMArHHTHA 13 1 1 https://school.infourok.ru/
AHIYKIAS
Htoro o paB)IeJ'Iy
Pa3zpen 2. KOJIEBAHUS N
BOJIHBI
21 Mexannueckue 10 1 0 https://www.vascak.cz/physicsanimations.php?l=ru
' KoJIeOaHus http://1001soft.com/all-soft/349 0.html
29 DJeKTpOMarHUTHBIE 15 1 0 https://www.vascak.cz/physicsanimations.php?l=ru
' KoJIeOaHus http://1001soft.com/all-soft/349 0.html
23 ﬁiﬁ?gﬁgﬁﬁ;& 10 1 0 https://www.vascak.cz/physicsanimations.php?l=ru
' P http://1001soft.com/all-soft/349 0.html
BOJIHBI
24 Omtiika % 1 0 https://www.vascak.cz/physicsanimations.php?l=ru
' http://1001soft.com/all-soft/349 0.html
Hroro no pazneny
Pa3zgen 3. OCHOBBbBI CHEHHAJIBHOﬁ TEOPUU
OTHOCUTEJIBHOCTHU
3.1 Ocnossl CTO 5 0 0 https://school.infourok.ru/



https://school.infourok.ru/
https://school.infourok.ru/
https://www.vascak.cz/physicsanimations.php?l=ru
http://1001soft.com/all-soft/349_0.html
https://www.vascak.cz/physicsanimations.php?l=ru
http://1001soft.com/all-soft/349_0.html
https://www.vascak.cz/physicsanimations.php?l=ru
http://1001soft.com/all-soft/349_0.html
https://www.vascak.cz/physicsanimations.php?l=ru
http://1001soft.com/all-soft/349_0.html
https://school.infourok.ru/

Uroro no pazneny 5

Pa3znea 4. KBAHTOBAS ®U3UKA

4.1 KOpHyCK}’ FIAPHO- 15 1 0 https://school.infourok.ru/
BOJIHOBOH 1yaJIi3M
4.2  Odusuka aToma 5 0 0 https://school.infourok.ru/
®u3uKa aTOMHOTO s1pa
4.3 ¥ 3IEeMEHTapHBIX 6 1 0 https://school.infourok.ru/
YacTHI]
Hroro mo paszneny 26
Pazgen 5. 9JIEMEHTBI ACTPOHOMUU U
ACTPO®U3UKHA
DJIeMEHTHI
5.1  acTpoOHOMHH U 16 1 0 https://physics.ru/courses/op25part2/content/chapterH/section3/paragraph2/subparagraphl.html
acTpopU3UKHI
Hroro mo pazneny 16
Paznen 6. ®PUSUUYECKUI
IMPAKTUKYM
6.1 duzndeckui 16 0 16
[IPaKTUKYM
Hroro mo pasneny 16
Paznen 7. OBOBLIAIOLIEE
IMOBTOPEHHUE
CI/ICTCMaTI/ISaI_II/ISI u
000011IEH1E
7.1  mpenMeTHOro 15 0 0 https://rutube.ru/tags/video/6128/

COJZCPpIKAaHUA U OIIbITa
ACATCIIBHOCTH,


https://school.infourok.ru/
https://school.infourok.ru/
https://school.infourok.ru/
https://physics.ru/courses/op25part2/content/chapterH/section3/paragraph2/subparagraph1.html
https://rutube.ru/tags/video/6128/

nprOOPETEHHOTO IPU
W3YYCHUHU Kypca
¢busuku 10 — 11

KJIaCCOB
Hroro mo pazueny 15
PesepBHOE Bpemst 10

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

176

18



YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOTI'O MPOLUECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA
» Ousnka. Mexanunka, 10 knacc/ Msikumes .., CunsikoB A.3., OOmIeCTBO ¢ OrpaHHYECHHOM
OTBETCTBEHHOCTHIO «J[PODAY»; AxkuionepHoe obmiectBo «M3marenbetBo «IIpocBemenmey

» ®uzuka. Monekynspnas ¢pusuka. Tepmoaunamuka, 10 knace/ Mskumes I'.5., Cunsikos A.3.,
OO611ecTBO ¢ OTpaHUUYEHHOM OTBETCTBEHHOCTBIO «/[PODA»; AK1inoHEepHOE 0011IEeCTBO
«M3narenscTBO «lIpocBemenune»

» ®usuka. Ontuka. KBanTopas ¢usuka, 11 knacc/ Msakumes I'.4., CunsikoB A.3., O6mecTBo ¢
OrpaHUYEHHOUN 0TBETCTBEHHOCTHIO «/[PODAY; Akiinoneproe oobmectBo «M3narenscTBo
«IIpocsemienne»

» ®usnka. Dnekrpoaunamuka, 10-11 kmacesl/ Msxkumes I'.51., CunskoB A.3., O0miecTBo ¢
OTpaHUYCHHOUN OTBETCTBEHHOCTHIO «/[PODAY; Aknnoneproe oodmectBo «M3mareabcTBo
«IIpocBenienue

» ®usuka. Konebanus u Boansl, 11 kmace/ Mskumes I'.51., CunasikoB A.3., O01ecTBo ¢
OTrpaHUYEHHOM O0TBETCTBEHHOCTHIO «/[PODAY; AxuinonepHoe ob6mectBo «3narenscTBo
«[IpocBemienue»

2. ®usuka. 10 kmacc: yueb. s o0mieo0pa3oBar. OpraHu3auil ¢ Ipuil. Ha JIEKTPOH. HOCUTEIIE:
6azoBbiii yposenb / ['.5l. Msxues, b.b. byxosues, H.H. Cotckuii; mox pea. H.A. ITapdenTtheBoii.
— M.: Ilpocgemienue, 2014.

3. ®@usuka. 11 xnacc: yue6. 11 061eoopazoBaT. OpraHu3aluid ¢ Ipuil. Ha JIEKTPOH. HOCUTEINE:
6a3oBbrii ypoBenb / I'.5l. Mskumes, b.b. byxosues, B.M. Hapyrun; oz pea. H.A. ITapdentbeBoii.
— M.: [Ipocsemienue, 2014.

4. Coopruk 3ama4 1o ¢pusuke. 10—11 kmaccel: mocodue Il yqamuxcsi o0meo0pa3oBar.
yupexeHuil: 6a30BbIi ¥ MPOQPUIBHBIN YpOBHU /

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

1. ®enepanbubiii 3aK0H 0T 29.12.2012 Ne 273-D3 "O6 obpazoanuu B Poccutickoit deneparun’.
2. ®I'OC COO (YTBepxeH npukazoM MuHHcTepcTBa 00pa3oBaHus U HayKu Poccuiickoit
®enepaunu ot 17 masg 2012 1. Ne 413).

3. ®usuka. 3agaunuk. 10—11 ki.: mocobue ans obeodpaszosar. yupexaenuii / A.Il. PeiMkeBuu.
— M.: [Ipoda, 2015.

4. Coopnuk 3a1a4 1o ¢usuke: 10—11 xiacest / O.U. I'pomueBa. — M.: U3natensctBo "DK3amen",
2015.

5. TemaTHueckue KOHTPOJIbHBIE U caMOCTOsITeNbHBIE paboThI o gusuke. 10 kiaace / O.N.
I'pomreBa. — M.: U3narenscTBo "Dk3amen", 2012.

6. TemaTHueckue KOHTPOJIbHBIE U caMOCTOsITeNbHbBIE padoThl 1o usuke. 11 kmace / O.H.
I'pomueBa. — M.: U3parensctBo "Ok3amen", 2012.

7. KauecTBeHHbIe 3aaun 10 (u3nke B cpeanelt mkosne. [locobue nnsa yuuteneit / M.E.
TynbunHckuii. — M.: [Ipocsemienue, 1972.

MU D®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
https://www.vascak.cz/physicsanimations.php?l=ru

http://1001soft.com/all-soft/349 0.html

http://class-fizika.ru/

https://resh.edu.ru/for-pupil

https://lecta.ru/ucheniku
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika_type-onlayn-uroki /
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https://school.infourok.ru/

https://100urokov.ru/o-kompanii

https://rutube.ru/tags/video/6128/

https://2.shkolkovo.online/free/physics

https://www.yaklass.ru/
https://physics.ru/courses/op25part2/content/chapterH/section3/paragraph2/subparagraphl.html
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