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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke Ha YpPOBHE CpeaHero obuiero obpa3zoBaHus pazpaboTaHa Ha
OCHOBE IMOJIOXKEHUH M TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pazoBaTEIbHOMN
nporpammel, mpenctaBieHHbix B @I'OC COO, a takke ¢ yu€rom deaepanbHOi paboueit
nporpamMMbl  BocriuTanus W KoHnenuuu mnpenonaBaHust ydeOHoOro mnpeamera «®Du3uka» B
oOpa3oBaTenbHbIX opraHuzauusax Poccuiickoit denepauuu, peaqu3yOIUX OCHOBHBIC
o0pa3oBaTelibHbIE IPOTrPAMMBI.

[lporpamma 1O ¢u3uKe ompenenser o00sA3aTenbHOe MPEIMETHOE COJepKaHue,
YCTaHABJIMBAET PEKOMEHIYEMYIO ITOCIIE0BAaTEIIbHOCTh U3YyUEHHUS] TEM U pa3JelioB y4eOHOTo
npeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€W, JIOTUKU Y4eOHOTO
mpolecca, BO3pPAacTHBIX OcoOeHHOocTel oOywarommxcs. [Iporpamma 1o ¢Qusmke npaér
NPECTaBICHNUE O IIETSAX, COACP)KAaHUM, OOIIeH cTparernd OOy4YeHHs, BOCHHUTAHUS M PA3BUTHUS
o0yuJaromuxcs cpeacTBamMu yuebHoro npenmera «dusnka» Ha yriryOaéHHOM ypoOBHE.

Wzydyenne kypca ¢(usukud yriiyon€HHOrO YpOBHS TO3BOJIIET pealu30BaTh 3aadd
npodecCHOHaNbHOM OpPHEHTAllMU, HANpPaBICHO Ha CO3JaHHE YCIOBUU JUIsl MPOSBICHUS CBOUX
MHTEJUICKTyallbHBIX M TBOPYECKHX CIIOCOOHOCTEH KaXIbIM OOYyYaromuMCsi, KOTOpBIE
HEOOXOMUMBI Il TPOJOJDKEHUST O0pa3oBaHMs B OpPraHU3alUsaX MNpoecCHOHATHLHOTO
00pa30oBaHus MO PA3IUYHBIM (HU3UKO-TEXHUUYECKUM U WHXEHEPHBIM CHEIIUATIbHOCTSIM.

B mporpamme mo ¢usMke ONpenensioTcs IUIAaHHUpYEeMble pe3yJbTaThl OCBOEHHS Kypca
¢u3uKM Ha YpOBHE CpeaHEero oO0Iero oOpa3oBaHWs: JHMYHOCTHBIE, METaNpeIMETHBIC,
npeaMeTHbIE (Ha yriryOn€éHHOM ypoBHE). HayduHO-MeTom0m0rnueckoi OCHOBOM TSl pa3pabOTKU
TpeOOBaHUN K JMYHOCTHBIM, METAlPEIMETHbIM U IMPEIMETHBIM pe3yjibTaTaM OOy4aroIIuXcs,
OCBOMBIIKX MPOrpaMMy 1o (U3MKE HA YPOBHE CPEeIHEro o01ero oopa3oBaHus Ha yriryOnEHHOM
YPOBHE, SIBJISIETCS] CHCTEMHO- 1€ TEIbHOCTHBIN TTOAXO/.

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

IUTAHUPYEeMbIe pe3yJbTaThl OCBOEHUS Kypca ()M3MKM Ha YriyOJIEHHOM YpOBHE, B TOM
qucie MpeIMETHbIE Pe3yIbTaThl O rofaM 00yUYeHHUS;

cojiepxkanue yueOHoro npeamera « Du3uka» 1o rojaM 00y4deHus.

[IporpamMa 1O (QU3MKE WMEET NPUMEPHBIA XapakTep W MOXET OBITh HCIOJIh30BaHA
YUUTENAMHU (PU3UKH JUISI COCTABJICHUS! CBOMX PA0OYUX MPOTPAMM.

[IporpamMa 1O (QU3MKE HE CKOBBIBAET TBOPYECKYIO WHHUIMATUBY YUyHUTEIeH U
NPEJOCTABIISIET BO3MOXXHOCTH JUISI pEAM3alliil  Pa3lIUYHBIX METOAMYECKHX TOJIXO/J0B K
npenoaaBaHuio (U3MKKA Ha YriayOJE€HHOM ypOBHE TPH YCJIOBHHM COXpPaHEHHUs 00s3aTebHON
YacTH COZIEpKaHMs Kypca.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbI, BHICTYIAsA B KaueCTBE yUueOHOTo
npeMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIAJ B CHCTEMY 3HaHHUH 00 OKpY’KalolleM MHUpE.
[IkonbHBI Kypc (HU3UKH — CHCTEMOOOPA3YIOUIMA Ui E€CTeCTBEHHO-HAYYHBIX YYEeOHBIX
IPEIMETOB, MTOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SIBJICHUH, M3y4aeMbIX
XUMHEH, Ouosorueit, gusnueckoir reorpadpueit u actpoHomueil. Vcrnonb30BaHNe W aKTUBHOE
npuMeHeHrne (PU3UYECKUX 3HAHWUU OMPEAeNUIO0 XapakTep W OypHOE pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJOTHIl B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHHUS KOCMOCA, TIOJY4YEHHsS] HOBBIX
MaTepHajioB C 3aJaHHBIMU CBOWcTBaMH. M3yuyeHune (U3MKM BHOCUT OCHOBHOM BKJaJa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI MHpa oOydaromerocs, B (OpMHpPOBAHUE
YMEHUI MPUMEHATh HAY4YHbIH METOJ MO3HAHUS IIPU BBIITOJHEHUH UMH YUE€OHBIX UCCIICTOBAHHA.



B ocHOBy kypca pu3uku Ha ypoBHE CpeIHEro oOIero oOpa3oBaHMs MOJOXKEH PsIl UICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK IMPUHIUIIBI €r0 IOCTPOEHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPXKUT MaTepuall U3 BCEX pa3fiesioB (PU3MKHU, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOM (PU3HKH.

Hoea zenepanuszayuu. B cooTBeTCTBHUM C Hell marepuan Kypca (pu3uku oObenuHEH
BOKpPYT (pu3mueckux teopuil. Bemyumm B kypce siBisercss (GOpMHUpPOBAHHUE MPEICTABICHUNA O
CTPYKTYPHBIX YPOBHSAX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIolIb30BaHUE T'yMaHUTapHOTO
noTeHImana GU3NIeCKOil HayKH, OCMBICIIEHUE CBS3U Pa3BUTHUS (DU3MKH C Pa3BUTHEM OOIIECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U HKOJIOTUYECKUMU IIPOoOIeMaMH.

Hoea npuknaonoi nanpaenennocmu. Kypc ¢usuku  yriayOGi€HHOrO  ypoOBHS
IperonaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHHYECKHUX M TEXHOJIOTMYECKUX MPUI0KEHUH
M3YYEHHBIX TEOPUM U 3aK0HOB. [Ipu 3TOM paccMaTpuBarOTCs Ha YPOBHE OOIIMX MPEACTABICHUN
Y COBpEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea »3rxonocuzayuu peanusyercs IMOCPEICTBOM BBEACHUS HIEMEHTOB COJAEpKaHMs,
HOCBALIEHHBIX 3KOJIOI'MYECKUM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TakKe 00CYyKIeHHS MPoOIeM palliOHAIBHOTO PUPOIOII0Ib30BAHUS U
HKOJIOTHYECKOH Oe30MacCHOCTH.

OcBoeHue cozepkaHus MPOrpaMmbl 10 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOTO noixoa. s pusuku peanuzaius 3TUX IPUHIUIIOB 6a3upyeTrcs Ha
HCIIOJIb30BAaHUU CAMOCTOSATEIBHOTO AKCIEPUMEHTa KaK IOCTOSHHO AEMCTBYIOLIEro Qakropa
yuebHoro mpouecca. [lnsg yrayOn€HHOro YpoOBHS — 3TO CHUCTEMa CaMOCTOSITEIbHOIO
YUEHHUYECKOr0 SKCIEPUMEHTa, BKIIOYAIOMIET0 (PPOHTAIbHBIE YYEHHYECKHE OIbITHl IpHU
U3y4YeHUH HOBOTO MaTepuaya, JlabopaTropHble paboTel U paboThl mpakTukyma. Ilpu sTom
BO3MOXKHBI JIBa crioco0a peanu3anuu GU3NYecKoro npakTukyma. B mepBoM ciydyae NMpakTUKyM
npoBoauTcs au6o B koHue 10 m 11 kiaccoB, MO0 mocie mepBoro ¥ BTOPOrO TMONYTOAUil B
KaXJIOM M3 3THX KjaccoB. BTopoil crmoco® — 3To mHTerpauus paboT MpakTHKyMa B CHCTEMY
71a00paTOpHBIX paboOT, KOTOPbIE MPOBOJAATCS B Mpoliecce U3yyeHHs paszena (temsl). [Ipu sTom
1ol paboTamMH MPaKTUKyMa MOHUMAETCsl CAMOCTOSITENIbHOE MCCIIE0BaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa O€3 MOIIAaroBOil MHCTPYKIIMH.

B nporpamme no ¢usuke cucrema yueHHUECKOTo HKCIEPUMEHTA, J1a00paTOpHbIX paboT U
NpaKkTUKyMa MpecTaBleHa €AUHBIM NepeyHeM. BoIOop TeMaTuKH ISl 3TUX BHJIOB YUYEHHUYECKHX
MPAKTUYECKUX PabOT OCYIIECTBISETCS YYaCTHHUKaMU 00pa3oBaTeNbHOTO Ipolecca HCXOnas W3
OCOOEHHOCTEH TMOYpPOYHOTO IUIAHUPOBAHUS M OCHAIIeHWs kaOwHeta ¢(usuku. [lpu sToM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUMMHCA YMEHUSMH IPOBOAUTH MNpSIMbIE M KOCBEHHBIE
U3MEpPEHUs, MCCIEIOBaHUs 3aBHUCUMOCTEH (M3NYECKUX BEJIWYMH MU IOCTAHOBKY OIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbioe BHUMaHME yJenseTcss peleHUI0 pacuéTHBIX M KaueCTBEHHbIX 3an1ad. [Ipu sTom
JUI pacu€THBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 3aJaud C SBHO 3aJaHHOM M HESIBHO 3a/1aHHOU
(bu3nUecKoil MOJeNbI0, MO3BOJISAIOMINE TPUMEHATh U3yUCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK
U3 OJHOTO pa3ziena Kypca, TaKk MU MHTErpupys IpUMEHEHHE 3HAHUHN U3 pa3HbIX pasznenoB. s
Ka4eCTBEHHBIX 3a/lad IMPHOPUTETOM SBJSIIOTCA 3aJaHusi Ha OOBsCHEHUe/NpeacKa3aHHue
NpOTeKaHUs (U3UYECKUX SBJICHUN M MPOLIECCOB B OKPYKAIOWIEH XKHU3HH, TpeOyromue BhIOOpa
¢bu3nveckoil Moenu Ui CUTyalluy MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBanusmu PI'OC COO k MarepuasbHO-TEXHHUUECKOMY
o0ecreyeHnI0 y4eOHOro mpouecca Kype (Gpu3uku yriayOi€HHOro ypOBHS Ha YPOBHE CPEIHEro
obmiero o0Opa3oBaHHs JOJDKEH HM3yd4aThCs B YCIOBHUSX IMPEAMETHOTO KaOwHera. B kaOunere
bu3KKH T0KHO OBITH HEOOXOAMMOE JTa00paTOPHOE 000PYIOBAHUE I BHINOJHEHUS YKa3aHHBIX
B IporpaMme no ¢u3MKe YYeHHUYECKUX OIBITOB, TaOOPATOPHBIX paboOT U padOT MpakTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JleMoHCTpanmoHHOE 000pynOBaHHE (OPMHUPYETCS B COOTBETCTBUM C IMPHHLIUIIOM
MUHUMAJIBHON TOCTaTOYHOCTU M 00eCreuyrBaeT MOCTAaHOBKY MEPEYUCIICHHBIX B MPOTpaMMe IO
bu3MKe KIIOYEBBIX JEMOHCTpAIUil AJs UCCIEJOBAHMSI HM3y4YaeMbIX SIBJICHHI M TPOIIECCOB,
OIMIUPHYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpYZOBaHUE ISl YUYEHHUECKUX IMPAKTHUECKUX paboT (opmupyercs B
BUJIC TEMaTHYECKMX KOMIUIEKTOB M oOecliednBaeTcss B pacu€Te OJHOTO KOMIUIEKTa Ha ABYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIOBaHHUS JOJDKHBI OBITH
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJI€ IM(PPOBBIX JIAOOPATOPHIl.

OCHOBHBIMU LIENISIMHU U3Y4eHUs GUUKU B 00ILIeM 00pa30BaHUU SBIISIFOTCSA:

dbopMupOBaHUE UHTEPECA U CTPEMIICHHUS O0YUAIOIINXCS K HAYYHOMY U3YUYEHUIO TPUPOIBL,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOAE TMO3HaHUs W  (HOpMHUpPOBAHHE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPY>KAIOIIUM SIBJICHUSM;

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa M3yYeHHsS OCHOB CTPOEHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dopmupoBaHUEe YMEHHH OOBSICHATH SBICHUS C UCIOIB30BaHUEM (DU3MUYECKHX 3HAHUU H
HaYYHBIX JOKa3aTeNIbCTB;

¢dbopMHpoBaHUE TPEACTABICHUH O posid (U3UKU JJs1 Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TPEICTABIEHUH O BO3MOXKHBIX cdepax Oyaymedl mnpodeccrnoHalIbHON
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOHM, MOArOTOBKA K JaibHeiIIeMy OOyYeHHI0 B 3TOM
HalpaBJICHUH.

Jloctuxenune 3TUX Iiesiel oOecrieurBaeTcsl pelIeHHeM CIeAYIOLUX 3aJad B Ipoliecce
M3y4deHus Kypca (U3UKHA Ha YPOBHE CPEAHETO 00IIero 0Opa3oBaHus:

npuoOpeTeHne cucTeMbl 3HaHUH 00 oOmMX (PU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKJIIOYAs MEXaHUKY, MOJIEKYJIIPHYIO (DU3UKY, JIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY
U 3JIEMEHTHI aCTPOPU3HKH;

dbopMHpoBaHUE YMEHUH PUMEHSITh TEOPETHUECKUE 3HAHUS ST OOBSICHEHUS! (PU3NIESCKUX
SBJICHUH B IPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEIHEBHON KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUs Pa3JIMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UYECKON MOJIENbIO,
3aja4, MOJAPa3yMEBAIOUINX CaMOCTOSITEIbHOE CO3JaHME (QU3NYECKOW MOJENH, aJeKBaTHOM
YCIIOBUSIM 33J]aui, B TOM YHCIIE 33]1a4 HHKEHEPHOTO XapaKTepa;

NOHMMaHue (PU3MYECKHMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHHS HA OKPYKAIOILYIO CPey;

OBJIaJICHUE METOJaMH CaMOCTOSATEIbHOTO IUIAHUPOBAHUS M TPOBENCHUS (PU3NUECKUX
SKCIIEPUMEHTOB, aHAJlIW3a M HWHTEpIpeTanuu HWH(oOpManuu, onpeaeneHusi JAOCTOBEPHOCTU
MOJIyYEHHOTO pe3yJIbTara;

CO3JJaHUE YCJIIOBUM Ul PAa3BUTHUS YMEHUHN IPOECKTHO-UCCIIEI0BATEIbCKON, TBOPYECKON
JeSITEIbHOCTH;



pa3BUTHE UHTEPEca K chepam mpodecCHOHATLHON ACSITEIPHOCTH, CBSI3aHHOMN C (PU3HKOM.

B coorBerctBun ¢ TpeboBanusiMu DPI'OC COO yrnyOn€éHHBIA ypOBEHb H3YyYEHUS
yaeOHOro mnpenmera «®Dus3mka» HAa YpPOBHE CpEIHEro oO0Imero oOpa3oBaHUs BBIOMpPACTCS
00y4JarmuMuUCs, MIAHUPYIOUIMMH TPOJOJDKEHHE 00pa3oBaHUs IO CIEHUATBHOCTIM (DU3HKO-
TEXHUUYECKOTO MpOouIs.

Ha usydenne gusuku (yriyOJE€HHBIN YPOBEHb) HA YPOBHE CPEAHETO O0IIEro 00pa3oBaHUs
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hepento), B 11 kiacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o Gpusnke nepeyeHsb J1abopaTOPHBIX U MPAKTUYECKUX padboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JeJaeT BbIOOp MpOBeAEHUs 1a0OpaTOpHBIX padoT u
OIBITOB C YYETOM MHIUBUAYaIbHBIX 0COOEHHOCTEN 00yYarOIIUXCSl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Paznen 1. Hayunblii MeTO MO3HAHUSA NPUPOIBI.

Ousuka — (yHIaMEeHTalbHas Hayka O mpupoje. HayuHblid METOA MO3HAHHUS U METOMBI
UCCIICTIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepUMEHT U Teopus B Mpoliecce Mo3HaHusl Npuposl. Habmoaenue u sKcriepuMeHT B
buzuke.

CnocoObl u3mepeHus: GU3NYECKUX BEJIWYMH (QHAJIOTOBbIE W IU(POBBIE U3MEPUTEIbHBIC
puOOpPbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[MorpemnocTu u3MepeHuit pu3nuecKux BeIUIrH (a0COTIOTHAS U OTHOCUTEIbHAS).

MonenupoBanue (pU3NUECKUX SIBICHUU M MPOLIECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPIOE TEI0, HleanbHasl )KUIKOCTh, HICATbHBIN T'a3, TOUCUHBIH 3apsan). [ unoresa. ®uznueckuit
3aKOH, I'PaHUIIbl €r0 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Ponp u mecto ¢uszuku B (HopMHpOBaHMM COBPEMEHHOM HAy4YHOM KapTUHBI MHpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

W3mepeHne cuiibl TOKa M HaNpsyKEHUS B LENHM IOCTOSHHOIO TOKa MpPHU IMOMOILU
AHAJIOTOBBIX ¥ U(POBBIX H3MEPUTEIHHBIX TPHOOPOB.

3HakoMcTBO ¢ M(ppoBoil naboparopueit no ¢usuke. [Ipumepsl namepeHus Guznyeckux
BEJIMYMH IIPHA TOMOILIY KOMITBIOTEPHBIX JATYUKOB.

Pa3nes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBukeHUE. OTHOCUTENIBHOCTb MEXaHWYeCKoro 1BwkeHus. Cucrema
OTCUY€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Paguyc-BekTop MaTepuanbHOM TOUYKM, €ro MPOEKIMHM Ha OCH CHCTEMbl KOOpPJIUHAT.
Tpaexropus.

[Tepemernienre, CKOpOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHUE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopauHaT. ClokeHue nepeMenieHuil u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKEHHE. 3aBUCUMOCTh KOOPJIMHAT,
CKOpPOCTH, YCKOPEHHSI U IIYTH MaTEpUAIbHOM TOUKU OT BPEMEHH U MX TpapuKH.

CBobOomHoe mazeHue. YcKopeHue cBOOOTHOTO majeHus. J[BrkeHue Tena, OpOIeHHOTO
MOJ1 YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTU U YCKOPEHUSI MaTepUAIIbHON TOUKU
OT BPEMEHH U UX I'paduKu.

KpuBonnHeliHoe 1BUKEHUE. [[BHkeHNE MaTepualbHON TOYKHU 10 OKPY>KHOCTH. YTJIOBas U
nuHenHas ckopocTh. Ilepwon m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJlbHOE (TaHTeHIIMATIBHOE) U TIOJTHOE YCKOPEHUE MaTepUAIbHON TOUKH.

TexHuyeckue yCTpPONCTBA M TEXHOJOIMYECKHE IIPOLECCHI: CIHAOMETP, JABH)KEHUE
CHapsI0B, LIETIHBIE, IeCTepEHYAThIC U peMEHHBIE MTepeJaul, CKOPOCTHbIE TH(THI.

Hemoncmpayuu.

Mopenb cucTeMbl 0OTCUETA, MILTIOCTPALIASI KHHEMAaTHYECKUX XapaKTEPUCTUK JBUKEHUS.

CriocoObI uccae10BaHus ABIKCHUN.

Nnmroctpanys npeaeabHoro nepexoaa i N3BMEpeHNe MTHOBEHHON CKOPOCTH.



[IpeoOpazoBanme NBHKEHUI C UCTIOIB30BAHINEM MEXaHH3MOB.

[Tagenue Ten B BO3AYXE U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGmronenne aBM>XeHUs Teja, OpOIIEHHOTO MOJ] YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

HamnpaBnenue CKOpoCcTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHHMe NyTeH, TPAGKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
cHUCTeMax OTCUYETA.

Yuenuueckuii sxkcnepumenm, nabopamopusvie padbomot, npaKmuKym.

N3yueHne HepaBHOMEPHOTO JIBXKEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3Mepenne yckOpeHUsT TMpU MPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBHIKCHUU IO
HAKJIOHHOM TJIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHus: CBOOOAHOTO majieHus: (P€KOMEHI0BAaHO KCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yuenmne nBUKEHUS Teja, OpOIIEHHOTO TOPU30HTAIBHO. [IpoBepKa rUmoTe3sl O MPSIMOi
MPONOPLUMOHAIBHON 3aBUCUMOCTH MEXAY JAIbHOCTBIO MOJIETA M HAYAJIbHOM CKOPOCTBIO Tea.

N3yueHue nBUXKEHUA Teja M0 OKPYKHOCTU € TOCTOSHHOMW 110 MOJIYJIFO CKOPOCTHIO.

HccrnenoBanue 3aBHCHMOCTH TEeproja OOpalleHHs KOHUYECKOTO MAasTHHKAa OT €ro
MapaMeTpPOB.

Tema 2. /lunamuxa.

IlepBslii 3akoH HproToHa. MlHepunanbHble cucteMbl OTCUETA. [[pUHIIMI OTHOCUTENBHOCTH
[anunes. HenneprmanbHbie CUCTEMBI OTCUETa (OMpEIEICHUE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3unmu cui.

Bropoii 3akoH HeroTOHA 1711 MarepraibHON TOUKHU.

Tperuii 3akoH HproTOHA i1 MaTepUaIbHbBIX TOUEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TsKeCcTH. 3aBHCUMOCTh YCKOpPEHHS CBOOOJHOTO TIQJEHUST OT BBICOTHI HAaJ
MOBEPXHOCTHIO IUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHWE HEOECHBIX Tl M UX
cnyTHUKOB. 3akoHbl Kemepa. [lepBas kocMHuueckasi CKOPOCTb.

Cuia ynpyroctu. 3akon ['yka. Bec tena. Bec Tena, IBIXyIIErocs ¢ yCKOpeHHEM.

Cuna Ttpenus. Cyxoe tTpeHume. Cuia TpeHUS CKOJBXKEHHS M CUJIa TPEHUS TOKOS.
Koadduiment tpenus. Cuna cOnpoTUBIEHUS MPHU ABMKEHUU Tella B JKUIKOCTH MU rase, eé
3aBHCUMOCTbH OT CKOPOCTH OTHOCHUTEIIBHOTO JABUKECHHUS.

Hasnenue. 'unpocrarnueckoe nasnenue. Cuia Apxumena.

TexHuueckne yCTpOMCTBA W TEXHOJIOTMYECKHE MPOUECChl: MOAIIUIHUKH, IBUKECHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Hab6nronenue nBuKeHUS TEN B HHEPIMAIBHBIX M HEMHEPIIMATBHBIX CUCTEMaxX OTCUETa.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX HWJIMHIPOB WJIM WIAPOB Pa3HOM MacChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHOICUCTBYIONIEH MPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM MACChl TEJIa
Ha €ro yCKOPEHUE B UHEPLUAIBHONW CHUCTEME OTCUETA.

PaBeHCTBO CuJl, BOBHUKAOLIMX B PE3YJIbTATE B3aUMOIEHCTBUS TEIL.

N3mepenne mace 1o B3auMOJICHCTBHUIO.

HesecomocTs.



Bec Tena npu yCKOPEHHOM NOIBEME U MTaJICHUN.

[{eHTpOoOE)KHBIC MEXaHU3MBI.

CpaBHeHuE CUJT TPEHUS IIOKOSI, KAUEHUS U CKOJIbKEHMSL.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomot, npaKmukKym.

H3mepenne paBHOAECHCTBYIONICH CUJI TP IBHXKEHUU OpycKa 110 HAKJIOHHOM MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBWXCHHS Opycka IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €0 MacChl.

HccenenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

N3ydeHne qBUKEHMS CUCTEMBI TEJI, CBA3AHHBIX HUTBIO, IEPEKUHYTON yepe3 JETKUil OJI0K.

N3mepenne kodpGuIEeHTa TPeHUs M0 BEIMYUHE YTIIOBOr0 KO3 QHIMeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue [BIWKEHUS Opycka 10 HAKJIOHHOM IUIOCKOCTH C TEpEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3ydeHue nBUKEHUS IPy3a HA BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomotHo TBEpAOE Teno. [locTynarenbHOe U BpalaTelIbHOE ABMXKEHUE TBEPIOTO Tena.
MoOMEHT cuiibl OTHOCUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

YcroitunBoe, HeycTOUMBOE, O€3pa3NuYHOe paBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnosus paBHOBeECHS.

Buaer paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomoi, npaKmuKym.

HccnenoBanue yclIoBUN paBHOBECHUS TBEPIOTO TeJla, UMEIOILEr0 OCh BPAICHHUS.

KoHcTpynpoBaHue KpOHIITEHHOB U pacd€T CUJI yIPYTOCTH.

N3yueHnne yCTOWYMBOCTH TBEPAOTO TEJA, UMEIOIIETO IJIOIMIA/b ONIOPHI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

Nmnynbc mMaTepuanbHONW TOUYKH, CUCTEMBI MaTepUaibHbIX TodeK. LIeHTp Macc cuctemsl
MaTepuaibHbIX TOYEK. TeopeMa o JBUKEHUH LIEHTpa Macc.

Hmnynbe cHIIbl M U3MEHEHHE UMITYJIbCca Tefa.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

MomeHT umMmIylbca MaTrepualbHON ToukH. [IpencraBieHne o COXpaHEHMM MOMEHTA
UMITYJIbCA B LIEHTPAIbHBIX MOJISIX.

Pabora cuibpl Ha ManoM M Ha KOHEYHOM mepemenieHuu. ['paduueckoe npencraBieHue
paboThI CHITHL.

MOIIHOCTD CHUIIBL.

Kunerndeckast sHepruss MaTepHabHOM TOYKH. Teopema 00 M3MEHEHHH KHHETHYECKOM
SHEPIHM MaTepUaJIbHON TOUKH.

IToreHnManbpHBIe M HEMOTEHIMANbHBIE cuibl. [loTeHnmanbHas sHeprus. [loTeHuuanpHas
SHEPrus ynpyro nehopMHpPOBAHHOW NpYyKUHBL. [loTeHUMaNbHas SHEPrHs Tela B OJHOPOIHOM



IrpaBUTalMOHHOM MoJe. [loTeHnuanbHas 3Heprusa Tejla B TPaBUTALMOHHOM I10JIE OZHOPOJHOTO
n1apa (BHyTpH U BHe 11apa). Bropas kocMudeckas ckopocTb. TpeTbst KOCMUYECKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHUJI C M3MEHEHHEM MEXaHHMYECKOW IHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHMsI MEXaHMYECKOM SHEPIUH.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHyum [ UACAIBHOM KUJKOCTH Kak CJEACTBHE 3aKOHA COXPaHEHHS
MEXaHUYECKON SHEPTUU.

TexHUYeckue yCcTpOHCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBM)KCHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIM MUCTOJIET, TUPOCKOI, PUIypHOE KaTaHHUE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE BUKEHUE.

M3mepeHne MOIHOCTH CHJIBI.

W3MeHeHne 3Hepruy Tea Mpu COBEPILIEHUHU pabOThI.

B3anmMuble npeBpameHuss KMHETUYECKOM M MOTEHLMAIBHOW JHEPruil IIpu JEHCTBUH Ha
TEJIO CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomol, npaKmuKym.

N3mepenne umiryiibea Tea o TOpMO3HOMY ITyTH.

M3mMepeHue cuiibl TATH, CKOPOCTH MOJIENU 3JIEKTPOMOOUIISI U MOLTHOCTH CHJIBI TATH.

CpaBHeHNE U3MEHEHHS UMITYJIbCA TEIa C UMITYJIbCOM CHJIBL.

HccenenoBanue CoOXpaHeHUs UMITYJIbCa PHA YIPYTOM B3aUMOJEHCTBHH.

N3mepeHre KHHETUYECKOM YHEPTUHN Teja 0 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHUS TOTEHIUAIBHOM SHEpIUU NPY>KUHBI ¢ pabOTOM CUIIBI TPEHHS.

Onpenenenue paboOThl CHIIBI TPEHUS MPH JIBUKEHUH TeJa M0 HAKJIOHHOMN TIOCKOCTH.

Paznen 3. Moaekyasipuasi pu3suka u TePpMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOU MeopUU.

OCHOBHBIE TOJIOKEHHsI MOJIeKyIsgpHO-KuHeTnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHoBckoe nBmkeHue. XapakTep ABMKEHHS M B3aUMOACHCTBUS
YacTHI BemecTBa. Mojenu CTPOCHHSI Ta30B, KUIAKOCTEH U TBEPIBIX Tel U OOBSICHEHHUE CBONCTB
BElleCTBAa Ha OCHOBE A3TUX Mojenedl. Macca u pasmepbl Mojekyn (atomoB). KommuectBo
BeniecTBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. TemmnepaTypa u crocodbl e€ u3mepenus. lllkama temmnepaTyp
Lenbcus.

Mopnenp uaeanbHOr0 ra3a B MOJIEKYJSIPHO-KMHETUYECKOW TEOpUHU: YACTHUIBI Tas3a
JBHKYTCSI XaOTUYECKU U HE B3aUMOJCHCTBYIOT APYT C IPYTOM.

['a3oBele 3akoHBI. YpaBHeHHe MenneneeBa—Kianeiipona. AOcomtoTHas Temieparypa
(wkanma Ttemmnepatyp KeneBuna). 3axon Jlanprona. M3omporecchl B uaealbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe mpencTaBieHre U30MPOILECCOB: U30TEpMa,
u30Xx0pa, n3obapa.

CBs3p MeEXIy /JaBI€HUEM U CpeAHEM KHHETUYECKOW HSHEpPruel MOCTYNaTeIbHOro
TEIUIOBOIO [JBM)KEHUS MOJIEKYJ HACANbHOTO Tra3a (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KWHETHUUYECKON TEOPUHU UJICANIBHOTO rasa).

Cesi3p  aOCONIIOTHOW — TeMmIepaTypbl TEPMOJMHAMHYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOW DHEPrueH MoCTyNnaTeIbHOr0 TEIIOBOTO ABUKEHUS €€ YaCTHLI.



TexHuyeckue yCTpOIICTBA U TEXHOJIOTMYECKHE TMPOILIECChl: TEPMOMETp, Oapomerp,
IIOJIyYEHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu nBUKEHUS YaCTUL BELIECTBA.

Monenb OpOyHOBCKOTO JTBUKECHHUSL.

Buneoponuk ¢ 3anucbio peajbHOro OpOyHOBCKOT'O IBUYKEHUSI.

Juddysus xumkocTen.

Mognens onbiTa lllTepHa.

[IpuTsxeHne MOJIEKyI.

Mogenu KpUCTAIIINYECKUX PEIIETOK.

Habumonenue u rccnenoBanne U30IpOIECCOB.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npAKMuUKym.

HccnenoBanue mnpoiiecca yCTAaHOBICHHS TEINIOBOTO PAaBHOBECHS IIPU TEIJIOOOMEHE MEXIY
ropsiuei U X0JO0JHOW BOJOM.

W3yuenne W30TEpMHUECKOrO Tporecca (PEeKOMEHIOBAHO HCIIONb30BaHUE IH(PPOBOI
nabopaTopun).

N3yueHune n30X0pHOTro Impolecca.

N3ydenue nzobapHoro npoiecca.

IIpoBepka ypaBHEHUS COCTOSIHMUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepMoguHamuueckast (TH) CHUCTEMA. 3ajaHve  BHEUIHUX  YCJIOBUM Ui
TEPMOJMHAMUYECKOM CcUCTeMbl. BHemHume w  BHyTpeHHue napamerpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEJHHME 3HAYCHHUs BEIMYMH, ONMMCBIBAIOIINX €€ COCTOSHHE
Ha MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe Havyasio TepMoanHaMuku. CaMONpON3BOJIbHAS pefaKcalus TePMOAMHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogens uAcalbHOrO Tra3a B TEPMOJAMHAMHUKE — CHCTEMAa YpPAaBHEHUM: YypaBHEHUE
MenneneeBa—Knaneiipona 1 BbIpaX€HUE ISl BHYTPEHHEW SHEPruu. Y CIOBUS NMPUMEHUMOCTH
TOM MOJENU: HU3Kasg KOHUEHTpalMsl YacTUll, BBICOKME TeMmIleparypbl. BeipaxeHue nms
BHYTPEHHEHN YHEPTUU OJHOATOMHOTO UACAIBHOTO ra3a.

KBazucrarnueckue 1 HECTATHYECKUE MPOLIECCHI.

DOnemeHTapHas paboTa B TepMoAMHaMuKe. Beraucienne padoThl o rpaduky mpoiecca Ha
pV-nuarpamme.

Temonepenaya kak crnoco®0 HW3MEHEHHUS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKOU
cucTtembl 06e3 coBepieHus padoTsl. KoHBEKIUs, TEMIONPOBOIHOCTD, U3TyUCHHE.

KonnuectBo Ttemnorsl. TemnoéMkocTh Tena. YaenbHass M MOJSpPHas TEIUIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeEIUIOTa CropaHus ToIuIMBa. Pacuér kommyecTsa
TETJIOTHI TIpH Tetutonepenaye. [lonstue 00 agnadbaTHOM Mporiecce.

[lepBblii 3ak0H TepMoauHAMUKU. BHyTpeHHss sHeprus. KonnyectBo TemnoTsl u padoTa
KaK MEpbl U3MEHEHUS BHYTPEHHEN SHEPTUU TEPMOIUHAMUYECKON CUCTEMBI.

Bropoil 3akOH TEpMOAMHAMUKM [UIl PAaBHOBECHBIX IIPOLIECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOIAMHAMMYECKON CHCTEMBbl MPOXOIUT E€AMHCTBEHHas aauabara.
AOcoroTHas TeMIiepaTypa.

BTopoil 3ak0H TepMOJMHAMMKHU JJI1 HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IEepeaaTh
TEIUIOTY OT OoJiee XONOMHOTO Telna K Oonee Harperomy Oe3 kommeHcanuu (Kmaysumyc).
HeoOpatumMocTh NpUpOIHBIX TPOIECCOB.



[Tpunimne! aeiicTBus TeraoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. [{ukn Kapho.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUS TEIUIOBBIX JBUrareneil. TermnoBoe 3arpsi3HeHue
OKpYXaloIIeil Cpebl.

TexHuueckue yCTpOMCTBA U TEXHOJOTHYECKUE MPOLECCHI: XOJIOIUIbHUK, KOHAUIMOHED,
JTU3ETbHBIA W KapOIOpPAaTOPHBIM JBUTATENM, MapoBas TypOWHA, TOIYYEHUE CBEPXHHU3KHX
TEeMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJOB C UCIIOJIb30BAHUEM TEIUIOBOI'O HAacoca,
YTUIM3aUs OMOOPTaHUYECKOTO TOIUIUBA JIJIsl BEIPAOOTKH «TEIIJIOBOM» U DJICKTPOIHEPTHUH.

Hemoncmpayuu.

H3MmeHeHne TemMrepaTyphl PU aInadaTHIECKOM PaCIIHpPEHUH.

BosgyuHoe oruuso.

CpaBHeHME yJI€IbHBIX TEIIIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

UccnenoBanue annadbaTtHOro mpoiiecca.

KommbrorepHbie MOIENIH TETUIOBBIX JTBUTATENCH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKMuKym.

N3mepenne yienbHONU TEIIOEMKOCTH.

HccnenoBanue nporiecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annadbaTtHOro mpoiiecca.

N3yueHne B3aUMOCBS3M 3HEPTrUU MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUS U TEMIIEpaTyphl
KUTICHUS )KUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeuiecmea. Pazoevie nepexoobnl.

[TapooOpa3oBanue u KoHAeHcarus. Vcnapenwe wu kumeHwe. YenbpHas TemoTa
napooOpa3zoBaHMUs.

Hacpiiennsle ¥ HeHachlllleHHblE mapbl. KadecTBeHHass 3aBUCUMOCTh IJIOTHOCTH U
JIaBJICHUs HACHIIIEHHOTO Tapa OT TEeMIIepaTyphl, UX HE3aBUCUMOCTb OT 00BbEMa HACBIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPaTypbl KUTICHUS OT JIaBJICHUS B KUIKOCTH.

BrnaxHocThs Bo3ayxa. AGCOTIOTHAS M OTHOCUTENbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannuueckre u aMmopdHbie Tena. AHMU30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBneHue u KpucTauuzanus. Y AelbHas TerioTa miasienus. Cyonumanmsi.

Hedopmaruu tBEpHoro Tema. Pactskenue u cxxarue. Casur. Moayne FOnra. Tlpenen
yOpyrux aedopmaruii.

TemoBoe pacuiMpeHne KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U THHEHHOE pacUIupeHue.
AHrapMOHHM3M TEIUJIOBBIX KOJICOAHWM YaCTHI] BEIIECTBA KaK MPUYMHA TETUIOBOTO PACIIHMPECHUS
Ten (Ha KAYeCTBEHHOM YPOBHE).

[TpeoOpa3zoBanue YHEPTHH B (PA30BBIX MEPEXOax.

YpaBHEeHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTspKeHHE. KodduiMeHT moBepXHOCTHOTO HaTshkeHUs. KanwmmispHbie
saBJeHU. [{aBieHune moj MCKpUBIEHHON MOBEPXHOCTHIO KuaKocTH. Dopmya Jlamnaca.

TexHu4eckue YCTpOMCTBA U TEXHOJOTUYECKHUE IMPOLECChl: KUIAKUE KPUCTAJUIbL,
COBpPEMEHHbBIE MaTepUaJIbl.

Hemoncmpayuu.

TermoBoe pacmmpeHue.

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue. Kunenue rnpu NOHMKEHHOM JaBJICHUU.

N3Mmepenne cuiibl MOBEPXHOCTHOTO HATSKEHHUS.



OnBITHI ¢ MBUIBHBIMU TUIEHKAMH.

CmauuBanue.

KanumnspHele siBneHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAIIMYECKOTO BELIECTBA.

Bunsr nedopmarmii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuKym.

M3yueHne 3aKkOHOMEPHOCTEN UCIIAPEHUS KUAKOCTEM.

N3mepenue yaenbHOU TEeIUIOTHI IJIaBICHUS JIbJA.

N3y4eHue CBOMCTB HACBHIIIEHHBIX [1apOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa M OLIEHKA MacChl IapoB B IIOMEILEHHUH.

W3mepenne ko3 ummeHTa ToBepXHOCTHOTO HATSHKSHHUS.

Uzmepenue moayns FOHra.

HccnenoBanue 3aBUCUMOCTH JieopMallii pe3UHOBOrO 00paslia OT MPUIIOKEHHON K HEMY
CHUJIBI.

Paznen 4. DaekTpoauHaMuKa.

Tema 1. Inexmpuueckoe nove.

OnexTpuzauus Tel U €€ MposBIEHUA. DJIEKTPUYECKUM 3apsn. [lBa BHIa 3JEKTPUYECKHUX
3apsnoB. IIpoBONHMKM, NMIIEKTPUKU W IOJYIPOBOAHMKH. ODJEMEHTAPHBIA 3JIEKTPUYECKHUN
3aps. 3aKOH COXpaHEHUs SJIEKTPUUECKOro 3apsija.

B3aumopeiictBue 3apsinoB. Toueunsie 3apsiabl. 3akoH KyoHa.

Onexrpuueckoe nojie. Ero nelicTBre Ha 3J€KTPUUECKUE 3apsbl.

Hanpsok€anocts  amektpuueckoro mnousisd. IlpoOueiid 3apsa. JluHuM HanpsokEHHOCTH
aneKTprudecKkoro nosst. OHOPOIHOE FNEKTPUUYECKOE TTOJIE.

[ToTeHIMaIbHOCTh 3NEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMANOB U HAIpSKEHHE.
[TorennnanpHass ~ dHEprus  3apsga B DJJEKTPOCTATHYECKOM  IIOJIE. ITorenunan
IIEKTPOCTATUYECKOr0 Mouisd. CBsA3b HANpPsDKEHHOCTH IMOJS M Pa3HOCTH IOTEHLIMANIOB UL
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJHOTO, TaK U HEOJHOPOJIHOTO).

[TpuHIMI CyneprO3UIIUH SJEKTPUUECKUX MOJEH.

[Tone Toueuynoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. Ilone paBHOMEpPHO
3apsbkeHHOro mo oOvémy mapa. Ilonme paBHOMEpHO 3apsDKEHHON OECKOHEYHOM IUIOCKOCTH.
KaptrHbl mMHMI HANPSYKEHHOCTU ATUX TMOJIEN M SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B AJIEKTPOCTATHYECKOM I10JI€. Y CIIOBUE PABHOBECUS 3apsI0B.

JIMDIIEKTPUKN B JIEKTPOCTaTUYECKOM MT0JIE. J{MANeKTpUUuecKas IpOHUIIaEMOCTh BEIIECTBA.

Kongencarop. ONEeKTpOEMKOCTh  KOHJAEHCATOpA. ONEeKTPOEMKOCTh  IJIOCKOIO
KOH/JIEHCATOopa.

[TapannenpHOe  coeguHeHne  KoHAeHcaTopoB.  llocrmenoBaTenbHOE — coeaMHEHUE
KOHJICHCATOPOB.

OHeprus 3apsKEHHOr0 KOHAEHCATOoPA.

JIBrKeHME 3apsHKEHHON 9aCTULBI B OAHOPOJHOM IEKTPUYECKOM IOJIE.

TexHHYeCKnEe yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: DJEKTPOCKOI, JJIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIUTa, 3a3eMJICHUE SJIEKTPONPUOOPOB, KOHJCHCATOPHI, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.



Y CTpolcTBO ¥ MPUHIUIT JCUCTBUA SJIEKTPOMETpA.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX IIAPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IIOJIE.

DneKTpocTaTU4ecKast 3alluTa.

YCTpolcTBO U AEMCTBUE KOHJAECHCATOPA IMOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  AJIEKTPOEMKOCTH IUIOCKOI'O KOHJIEHCATOpa OT IUIOHIaJAM  IUIACTHUH,
PAcCCTOSIHUS MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus MEKTPUYECKOT0 OIS 3apsyKEHHOTO0 KOHAEHCATOpPA.

3apsiaKa U pa3psiKka KOHAEHCAaTopa Yepe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nabopamopusvie padomot, npaKmMuKym.

OueHka cu1 B3auMOJCICTBUSA 3apsKEHHBIX TEll.

Habumronenne npeBpalieHust SHEPruu 3apsLKEHHOT0 KOHJIEHCATOpa B SHEPTUIO0 U3JTyYEHUs
CBETOAMO/A.

N3yueHue npoTekaHusi TOKa B LENHU, COAEPHKAIICH KOHAEHCAaTOp.

Pacnpenenenne pa3sHOCTH TOTEHIUANOB (HANpPSDKEHHUS) TIPH  MOCIEAOBAaTEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. IlocmoanHbwlit I1eKmpu4ecKuili mok.

Cuiia Toka. [IoCTOSIHHBIN TOK.

VYcnoBus CyniecTBOBaHHS TMOCTOSIHHOTO —3JIEKTPUYECKOro Toka. VcTouHuku ToKa.
Hampsoxkenne U u 3J1C é&.

3akoH OMa JJ1 y4acTKa LEMH.

DJIEKTPUUYECKOE  CONMPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
IPOBOJAHMKA OT €ro JUIMHbI U IUIOUIaJM TONEPEYHOro CEeUeHUs. YeNbHOE CONPOTHBIICHUE
BEILIECTBA.

[locnenoBarenbHOE, NapajlIeNbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacyér
pa3BeTBIEHHBIX dNeKTprueckux nenei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH Jlxoyns—Jlenna.

MoIHOCTb 3eKTpUYECKOro Toka. TeroBas MOITHOCTh, BbIJIEIsieMast Ha PE3UCTOpeE.

OJIC u BHYTpEHHEE CONPOTHUBJIICHHME HCTOYHMKA ToOKa. 3akoH Owma ajig TOJHOM
(3aMKHYTOM) 2NIeKTprUecKoi emu. MoIHOCTh UCTOYHUKA ToKa. KOopoTkoe 3aMbIKaHue.

Konzgencarop B 11enu noCcTOSIHHOTO TOKA.

TexHuuyeckue YCTpPOHCTBA M TEXHOJOTHYECKHE IMPOLIECCHl: aMIIEPMETp, BOJIBTMETD,
peocTar, CYETUHK AIEKTPUUECKOM SHEPTUH.

Hemoncmpayuu.

N3mepenne cuitbl TOKa ¥ HAMPSOKSHMS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HampsDKEHUS [UIS  PE3UCTOpa, JIaMIlbl
HaKaJIUBaHUs U CBETOIMO/IA.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI, ILJIOIIAIN
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

HccnenoBanue 3aBUCHMOCTM  CHJIBI TOKA OT CONPOTUBIICHHS IIPU  IMOCTOSTHHOM
HaIpsKECHUU.

ITpsimoe m3mepenne DJIC. KopoTkoe 3aMbIkaHUE rajibBaHUYECKOIO JIEMEHTA M OLEHKa
BHYTPEHHETO CONPOTUBIICHUS.



Cnioco0OsI coeqHEHUsT ICTOYHUKOB ToKa, JJ1C GaTapeii.

HccnenoBanue pa3HOCTH MOTEHIUMAIOB MEXY MOJIFOCAMU UCTOYHHMKA TOKA OT CHJIbI TOKA
B LICTIH.

Yuenuueckuit s3xcnepumenm, nabopamopusie pabomst, npaKmuKym.

HccnenoBanre CMENIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeabpHOro COpOTUBIICHHS IIPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTU CUJTBI TOKA OT HAIIPSDKEHUS /IS JIaMITbl HAKaIUBAHUS.

YBenuueHue npezena u3MepeHus amrepmerpa (BoJbTMETpa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/[C rajibBaHUYECKOr0 3JEMEHTA OT BPEMEHHM IIPH KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKIY MOJIFOCAMU UCTOYHHKA TOKA OT CHJIbI TOKA
B IICIH.

HccnenoBanue 3aBUCMMOCTH TI0JIE3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

DnekTpuueckas MPOBOAUMOCTh pPa3MYHBIX BEHIECTB. OJEKTPOHHAS MPOBOJUMOCTH
TBEPABIX ~ METAJUIOB.  3aBUCHMOCTb  COINPOTUBIEHUS  METANIOB  OT  TEeMIepaTyphl.
CBepXIpoOBOAUMOCTb.

DNIeKTpUUYECKHI TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHash MPOBOAUMOCTh MOJIYIPOBOJIHUKOB.
CsaoticTBa p—Nn-nepexona. [lonynpoBoHUKOBBIE TPHOOPHI.

DONEKTPUUECKUNH TOK B AJIEKTPOJIIUTAX. DJIEKTPOIUTUYECKAs TUCCOLMALUA. DIIEKTPOIIU3.
3axonbl Dapazes ISt 3JIEKTPOIH3a.

OneKkTpuueckuii TOk B Tra3ax. (CaMOCTOATENbHBIM W HECAMOCTOSTEIBHBIN pa3psl.
Pa3znuunble TUIIBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHudeckue yCTpOHMCTBA M TPAKTUYECKOE MPUMEHEHHWE: Ta30pa3psaHbie JIaMIIbI,
AIIEKTPOHHO-JIy4eBasl TpyOKa, MOJyIPOBOJAHUKOBBIE MPHUOOPHI: MO, TPaH3UCTOp, (poTonnon,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BBIIUIABKA AIIOMHHHS, OJCKTPOHHAS
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTD 3JEKTPOJIUTOB.

3akoHsl 2nekTposinza dapanest.

HckpoBot pa3psa 1 NPpOBOAUMOCTb BO3IyXa.

CpaBHeHUE MPOBOIMMOCTH METAIJIOB U MOJIYIIPOBOIHHUKOB.

OaHOCTOPOHHSSA MPOBOMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKkmuxym.

Hab6nronenue anexTponusa.

W3mepenue 3apsia OJHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIICHUSI TEPMOPE3UCTOPA OT TEMIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JAUOJA.

Du3nYeCKHl MPAKTHKYM.

CniocoObl u3Mepenust (U3MYECKUX BEJIHYUH C HCIOIb30BAaHUEM aHAJIOTOBBIX U IU(PPOBBIX
U3MEPUTENIbHBIX TMPUOOPOB ¥ KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTeM. AOCOIIOTHBIE U
OTHOCUTEIIbHBIE  TOTPEIIHOCTH  HM3MepeHui  ¢usmueckux BenuuwH. OIlEHKa TpaHUI
MOTPEIIHOCTEH.



[IpoBeneHNE KOCBEHHBIX WM3MEPEHUMW, WCCIECIOBAaHUM 3aBUCUMOCTEH  (U3UYECKUX
BEJIMYMH, IIPOBEpPKA IMPEAJIOKEHHBIX T'MIIOTE3 (BBIOOP M3 pabOT, ONMCAHHBIX B TEMATHYECKHUX
pazzenax «Y4eHU4eCKUi SKCIIEPUMEHT, J1a00opaTOpHbIe paboThl, TPAKTUKYMY).

MexnpeaMeTHbIe CBSI3H.

Nzydenue kypca ¢pusuku yriryoaéHHoro ypoBHsa B 10 kjacce OCylIeCTBISETCS C YYETOM
COJIepKATENBHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusie nOHAMUA, C6A3AHHbBIE C UYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (pakT, rumore3a, Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOJEHHE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHUE, IOTPEILIHOCTU U3MEPEHUN, U3MEPUTEIIbHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peunieHue cucTeMbl ypaBHeHuid. JluHeliHas ¢yHkuus, mnapadona,
runep6Oona, ux rpaduku u cBoiicTBa. Tpuronomerpuueckue GyHKIUU: CHHYC, KOCUHYC, TAHT'€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpBl M HX MPOEKIUH Ha OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysusi, ocMoc, TemI000MeH
JKUBBIX ~ OpraHU3MOB, TEIUIOBOE  3arpsA3HEHHE  OKpY’KAlollell  cpedpl,  yTUIW3alus
OMOOpPraHNYECKOro TOIIMBA JJISl BBIPAOOTKH «TEIUIOBOW» U 3JIEKTPOIHEPrUH, MOBEPXHOCTHOE
HaTSDKEHUE U KallWJUIIPHbIE SIBJIEHUSI B IPUPOJE, IEKTPUUECKUE SIBJICHUS B XKUBOU NPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MOoJIy4YeHue HaHOMAaTEPHUAJIOB, TEIJIOBBIE CBOMCTBA TBEPABIX TN, )KUJIKOCTEN U
ra3oB, JKUJKWE KPHUCTAJUIBI, DJJEKTPUUECKHE CBOMCTBA METAJJIOB, 3JEKTPOIUTHYECKas
JUCCOLMAIus, TalbBaHUKA, 3JIEKTPOHHAs MUKPOCKOIIHS.

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

Texnonozua: npeoOpa3oBaHue IBUKEHUN C UCIIOIb30BaHUEM MEXaHU3MOB, YUET CyXOro U
JKUJAKOTO TPEHHUsT B TEXHUKE, CTATUYECKHME KOHCTPYKUMM (KPOHIUTEWH, peméryaTbie
KOHCTPYKLIMH), UCTIOJIb30BaHUE 3aKOHOB COXPAHEHUSI MEXaHUKHU B TEXHHUKE (THPOCKOII, BOJOMET
U JIpyrue), IBUraTellb BHYTPEHHEro CropaHus, napoBas TypOHHA, OBITOBOH XOJIOAWJIBbHUK,
KOHIWIIMOHEP, TEXHOJOTUU IIOJIy4EHHs COBPEMEHHBIX MAaTepUajoB, B TOM  4YHCIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHYecKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, ra30pa3psIHbIE JTAMIIbI, TOITYIIPOBOAHUKOBBIE IPUOOPHIL, TallbBAHUKA.

11 KUIIACC

Paznea 4. diiekTpoguHaMuUKAa.

Tema 4. Maznummnoe none.

B3aumozelicTBue MOCTOSHHBIX MarHMTOB M IPOBOJHUKOB C TOKOM. MarHmTHoe MOJe€.
Bekrop marauTHOM MHAYKUMH. [IpUHIMI Cyneprio3uMy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHOU
WHAYKIIHU.

MaruutHoe 1ojie IPOBOJHMKA C TOKOM (IIPSIMOTO MPOBOJHHUKA, KAaTyIIKH M KPYTOBOI'O
BUTKA). OnbIT Dpcresa.

Cuna Amnepa, €€ HanpaBJIEHUE U MOAYJIb.

Cuna JlopeHma, €€ HampaBieHHE WU MOIYJb. JI[BUXKEHHE 3apsyKEHHOW 4YacTHUIbl B
OJIHOPOJTHOM MarHuTHOM moje. PaGora cumsr JlopeHiia.

MaruutHoe nosze B BeuecTse. deppoMarHeTUKH, napa- U IMaMarHeTUKH.



TexHU4eckue yCTpPOWCTBA M TEXHOJOTMYECKHE TNPOLECCHl: MPUMEHEHHE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOHM, YCKOpUTEIN
3JIEMEHTAPHBIX YaCTHULI.

Hemoncmpayuu.

Kaptuna nauHMI WHAYKIMM MarHUTHOTO TIOJI TOJOCOBOTO U MOJKOBOOOPa3HOIO
IIOCTOSIHHBIX MarHuTOB.

KaptuHa J5uHUN MarHUTHOM MHIYKUMM MOJS JJIMHHOTO IPSAMOrO IPOBOJHUKA U
3aMKHYTOI'0 KOJIBIIEBOTO IIPOBOJHUKA, KATYIIKH C TOKOM.

B3anMozeiicTBrue JByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

Habmroienue nBr>XeHus My4yKa 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMI OEHCTBUS STEKTPOU3ZMEPUTEIBHOTO IPUOOpPa MATHUTOIICKTPUUECKON CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomot, npaKmuKym.

HccnenoBanre MarHUTHOTO NOJISl HOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

HccnenoBanue 1eicTBUS NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuinbl AMmepa.

N3ydeHue 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OrnpeneneHre MAarHUTHOM MHAYKIMU HA OCHOBE U3MEPEHUS CUIIbl AMIIepa.

Tema 5. dnexmpomazHumnan uHOYKYUs.

SBnenue snexTpoMarHuTHOM MHAYKIUH. [loTOk Bekropa MarHMUTHON uHIyKuuu. DJC
MHAYKIMU. 3aKOH 3JIEKTPOMarHUTHOM uHAykuun Papanes. BuxpeBoe ayieKTpuyeckoe IoJie.
Toxku dyko.

O/1C nHAYKIMH B IPOBOJHUKE, IBHKYIIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

WuayktuBHocTh. Karylika MHAYKTUBHOCTHM B 1LIE€NHM IOCTOSHHOIO TOKa. SIBieHue
camonHaykuuu. 9J1C caMOMHAyKINN.

OHeprus MarHUTHOT'O TOJIS KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuuyeckue yCTpOHWCTBA U TEXHOJIOTMYECKHWE MPOLECCHl: HWHAYKIIMOHHAS II€Yb,
COJIEHOMJI, 3aIIMTa OT JIEKTPU3ALMHU TEN TP IBUKEHUU B MATHUTHOM I10JIE 3€MIIH.

Hemoncmpayuu.

Habmroienue siBieHus 31eKTpOMarHuTHOM WHIYKITHH.

Uccnenoanue 3aBucumoctd IJC HHAYKIMM OT CKOPOCTH HW3MEHEHHSI MAarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBieHure caMOMHTyKIIUH.

Hccnenosanue 3aBucumoctu J/]C caMOMHAYKIMU OT CKOPOCTH U3MEHEHMS CHJIbI TOKA B
LEMH.

Yuenuueckuii sxkcnepumenm, nabopamopmusvie padbomoi, npaKmuKym.

HccenenoBanue siBIEHUS 2IEKTPOMATHUTHON UHAYKIUH.

OnpeneneHne NHAYKIMY BUXPEBOIO MarHUTHOT'O TIOJIS.

HccnenoBaHue sBIEHUS CAMOUHTYKIUH.

COopka Mozenu 3JIEKTPOMAarHUTHOTO TeHepaTopa.



Pa3pen 5. Kojed6anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

KonebarenbHas cucrema. CBOOOAHBIE KOTEOAHMS.

['apmonnueckue  konebanus. KunHemaTmueckoe M JAMHAMHUYECKOE  OMMCAHUE.
DOHepreTuyeckoe oOmnucaHue (3aKOH  COXPAaHEHUS  MEXaHW4Yeckol sHepruum). BriBon
JUHAMUYECKOTO  OMHMCAHUS TapMOHMYECKMX KoJeOaHWi W3 HMX DJHEPreTUYecKoro u
KMHEMaTU4YECKOTO OIIMCAHMS.

Ammumatyna u ($aza konebanuii. CBsI3b aMIUIMTYIbI KOJICOAHWNM HCXOAHOW BEJIIMYMHBI C
aMIUIUTYAaMU KoJjieOaHui €€ CKOPOCTU U YCKOPEHHS.

[Tepuon u yacrora xkonebanuii. Ilepuoa Manbix cBOOOAHBIX KOJIEOaHUN MaTEMAaTHYECKOTO
masiTHHKA. [leprnos cBOOOAHBIX KOJICOAHUH PYKUHHOTO MAasITHUKA.

[TonsTe o 3aryxaroumx KojeOaHusix. BoiHyxneHHble KoneOanusi. Pe3onaHc.
Pe3zonancHas kpuBas. BiusHue 3aTyxaHnus Ha BUJ PE30HAHCHON KPUBOM. ABTOKONICOAHHUSI.

TexHuyeckue yCTpOHMCTBA M TEXHOJOTMYECKHE IPOLIECCH: METPOHOM, Yachl, Kayelld,
MY3BbIKaJIbHBIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch Kojae0aTeIbHOrO ABMKCHHUS.

Habumroienne He3aBUCHMOCTH [IEpHOJia MaJIbIX KOJI€OaHU rpy3a Ha HUTH OT aMILJIUTYIbL.

HccnenoBanue 3aTyXamoIux KojJeOaHUi U 3aBUCUMOCTH I€PHOJa CBOOOIHBIX KOJeOaHUH
OT COIPOTHUBJICHHUS.

HccnenoBanue kosneGaHMil Ipy3a Ha MAacCHBHOM NpYXHUHE C LEIbI0 (OPMHUPOBAHUS
npeJicTaBIeHU 00 naeanbHON MOJENN NPy KUHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUU NpHU KoeOaHUsAX rpy3a Ha Mpy>KUHE.

HccnenoBaHue BEIHYXKICHHBIX KOJIEOaHUH.

Habmtonenue pesonanca.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomoi, npaKmuKym.

N3mepenue nepuoia cBOOOAHBIX KOJIEOaHUN HUTSHOTO U IPYKMHHOTO MasiTHUKOB.

W3yueHne 3aKOHOB JBM)KEHUS Tejla B X0/€ KoJleOaHW! Ha yIpyroM MoJiBece.

N3y4eHne NBUKEHHSI HUTSHOTO MAasTHHUKA.

[TpeoOpa3zoBaHue F3HEPTUH B IPY>KUHHOM MAasSTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYAbI 3aTyXaOUMX KOJIeOaHuUH.

HccnenoBaHue BEIHYXKICHHBIX KOJIEOaHUH.

Tema 2. dnexkmpomaznummnule Konebanus.

Konebarenbupiii  KOHTYp. CBOOOIHBIE AJIEKTPOMATrHUTHBIE KOJICOAaHUST B HJCaTHHOM
kosnebaTenbHOM KoHType. ®Popmyna Tomcona. CBA3b aMIUIMTYIbl 3apsjia KOHAEHcaTopa C
aMIUTUTYI0N CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHUs PHEPTUH B UJICATILHOM KOJIeOaTeIbHOM KOHTYDE.

3aryxamolue 3JeKTPOMarHuTHble KoseOaHus. BBIHYXJAEHHbIE 3JIEKTPOMAarHUTHbBIE
Kosie0aHusl.

IlepemeHHBINT TOK. MOIIHOCT NEPEMEHHOIO0 TOKAa. AMIUIMTYJHOE M JIEHCTBYIOIIEE
3HaYeHHUE CHJIbI TOKA U HAIIPSDKEHUS TPU PA3IUYHON (PopMe 3aBUCUMOCTH TIEPEMEHHOTO TOKa OT
BPEMEHU.

CunycouganbHbIi IEPEMEHHBIN TOK. Pe3ucTop, KOHJIEHCATOp U KaTyllKa HHAYKTUBHOCTH
B LIENU CUHYCOUJAJIbHOIO MEPEMEHHOIO TOKA. Pe30HaHC TOKOB. Pe30HaHC HanpsKeHU M.

Wneanbublii Tpanchopmarop. [IponsBoacTBo, nepenaya U noTpeOiIeHUe IEKTPUIECKOM
SHEPIUH.



OKOJIOTHYECKME PHUCKHU IIPU INPOU3BOJACTBE 3JIEKTpodHepruu. KyinpTypa HCIONb30BaHHA
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKU3HHU.

TexHudeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JJIEKTPUYECKUN 3BOHOK,
TEHEPaTOp IEPEMEHHOIr0 TOKA, JINHUU JIEKTpoIiepeiay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCHUMOCTh YaCTOTHI CBOOOTHBIX KOJIEOAHUN OT MHIYKTUBHOCTH U EMKOCTH KOHTYDA.

OcuusuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIIKX 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1eHHBIE CUHYCOUIATIbHBIE KOJIE0aHusl.

Pe3ucrop, karymka HHIYKTUBHOCTH U KOHJIEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3oHaHC mpu mocienoBaTeIbHOM COCIMHEHUHU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH U
KOH/JIEHCATOopa.

YCTpORCTBO M IPHUHIIUIT ACUCTBHS TpaHCcHopMaTopa.

Monenb TMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomut, npaKmuKym.

Wzydenne Tpanchopmaropa.

HccenenoBanue MepeMEHHOrO0 TOKA 4epe3 IMOCIEA0BATENIBHO COCINHEHHBIE KOHACHCATOp,
KaTyIIKYy U PE3UCTOP.

HaGnroneHue 31eKTpOMarHUTHOTO Pe30HaHca.

Hccnenoanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOI0 TOKa.

Tema 3. Mexanuueckue u 31eKmpoMAazHUMHbBLE 60IHbL.

MexaHnyeckue BOJIHBI, YCJIOBUS HX pachpocTpaHeHus. [lomepeuynsle M IpoAOJbHBIE
BosIHBL. Ilepuon, ckopocTs pacnpocTpaHeHHs M AjauHa BOJIHBL. CBOMCTBA MEXAHMYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKus.

3Byk. CkopocTh 3ByKa. I poMKocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[ITymoBoe 3arps3HEHHE OKPYKAIOLIEH CPENbI.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3IIyYEHUs JJIEKTPOMAarHUTHBIX BOJIH. B3anmHas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  3JE€KTPOMarHUTHBIX BOJIH: OTpaXeHHWE, TMpeJoMJIEHHe, MOJsSpU3alus,
uHTEephepeHIMs U AU(PaKIHSL.

[IIkana 3JIeKTPOMAarHUTHBIX BOJIH. [IpyMeHEHNE 31EKTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHIIMIIBEI paIOCBA3U U TeNeBUACHUS. Pagnonokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEH Cpenbl.

TexHnuyeckue ycTpoilcTBa M INPAKTUYECKOE IMPUMEHEHUE: MY3bIKaJIbHBIE MHCTPYMEHTHI,
pamap, paauoONpUEMHHK, TeNeBU30p, aHTeHHa, TtenedoH, CBY-neub, ynbTpa3BykoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacrpoOCTPaHEHHUE TOMEPEYHBIX U MPOJOIBHBIX BOJH.

Kounebmromeecs Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJIEOaHH.

HabmioneHue oTpaxeHus U NPeTOMICHUS MEXaHUUECKUX BOJIH.

Habmonenue narepdepeHnn 1 [uppakiind MEXaHUYECKHX BOJIH.

AKyCTUYECKUI PE30HAHC.



CBolicTBa yJIbTpa3ByKa U €ro MPUMEHEHHE.

HabumroneHne cBs3M I'pOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYJOM M YacTOTOU
KOJICOaHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XEHUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Oo6napyxeHre HHPPAKPACHOTO U YIHTPA(UOIECTOBOTO U3ITyUSHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npaKkmuxym.

N3yueHune napameTpoB 3ByKOBOM BOJIHBI.

N3yueHune pacnpocTpaHeHUsl 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsamosinHENHOE paclpOCTpaHEHHUE CBETa B OJAHOpOAHOM cpene. Jlyu cBera. ToueuHsblit
HMCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxxeHHs cBeTa. [locTpoeHune H300pa’keHUN B IIIOCKOM
3epkaie. Ceprudeckne 3epkaa.

[Ipenomnenune cBera. 3akOHBI MpeEIOMIICHHUS CBeTa. AOCOJIOTHBIM  IMOKa3aresb
npesnoMieHuss. OTHOCUTENbHBIA MOKa3aTelnb mpeaomiieHus. [locTOSHCTBO 4acTOThl CBeTa U
COOTHOUIEHUE JIJIMH BOJIH IPU NEPEXOJE MOHOXPOMATHYECKOTO CBETA Yepe3 I'PaHuUlly pasjeiia
JIBYX ONTUYECKHUX CPEJI.

Xon iyueit B mpusme. ucnepeus ceera. CliokHBINH cocTaB Oenoro ceera. L[Ber.

[Tonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi mojaHOro BHyTPEHHETO OTPaKEHHUS.

Cobupatonue ¥ paccewBaronie JHH3BL. ToHKas nuH3a. DOKYyCHOE paccTosHUE U
ONTHYECKasl CUJIa TOHKOHN JMH3bl. 3aBUCHUMOCTb (POKYCHOTO PAacCTOSHUSI TOHKOM cdeprueckoit
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENILHOTO MOKa3aTesl IPEeIOMIICHUS.

dopmyIia TOHKOM JIUH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xox nyya, IpOUIEANIETo JIUH3Y MO0/ IPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOM ONTHYECKOU OCH.
[TocTpoenre n300pakeHU TOYKK U OTpEe3Ka MPSAMON B COOMPAIOIIMX M PACCEUBAIOIINX JTMH3AX
U UX CHUCTEMaX.

OnTuueckue npubopsl. Pazpemaroras cnocodOHocTh. ['11a3 Kak onTuveckas cucremMa.

[Ipenenbr IPUMEHUMOCTH T€OMETPUUECKOM ONITHUKH.

BonmnoBas ontuka. WHrepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaONIOZICHUST MaKCHMYMOB W MHHUMYMOB B HHTEP(EPEHIIMOHHONW KapTHHE OT JBYX
KOT€PEHTHBIX HCTOYHUKOB. [IprMepsI kiiaccuuecknx HHTEP(EPEHITMOHHBIX CXEM.

Hudpakmus cera. [udpakuuonnas pemérka. YciaoBue HAOMIOACHHUS TJIABHBIX
MaKCHUMYMOB TP MaJIeHUA MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuueckue yCTpONCTBA W TEXHOJOTUYECKHE TMPOLECChl: OYKH, JyINa, MNEepPUCKOIL,
doToanmapar, MHUKPOCKOI, TMPOCKIIMOHHBIN ammapar, MPOCBETICHUE ONTHKHU, BOJOKOHHAs
ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npenomMiIeHus CBETa.

Habmroienue noaHoro BHyTpeHHEro oTpaxkeHus. MoJienb cBeToBoa.

HccenenoBanue xoaa CBETOBBIX ITyYKOB Yepe3 MIOCKOMAPAILIEIbHYIO IIJIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB N300paKCHUH B JIMH3AX.

Mopenu MUKpOCKOTa, TEIECKOIIA.

Hab6mronenue natepdepeHIinm cBeTa.



HaOnroneHue 1BETOB TOHKUX IUIEHOK.

Hab6monenue nudpakiuu cBera.

N3yuenne qudpakimOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucnepcuu cBera.

Habumronenune nonspusanuu cBera.

[TpuMeHeHne TOISPOUIOB IS U3YUCHHS] MEXaHUYECKUX HAPSHKCHHMN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

W3mepeHue nokasareiis IpeIoMIIEHUS CTEKJIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSTHHSI OT BEIeCTBA (Ha MPUMEPE KHUJIKUX
JIUH3).

N3mepenue poKyCHOT0 pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tonyyenue n300paXkeHUs B CUCTEME U3 MJIOCKOTO 3epKaja U JIMH3bI.

[Tony4yenne n300paxeHHsI B CHCTEME U3 BYX JIMH3.

KoHcTpynpoBaHue TEIECKOMMYECKUX CHCTEM.

HaGnronenue nudpakunu, vHTEpHEpeHIU U NOJSpU3aluK CBETA.

W3yuenue nonasipu3aluy CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne naTepepeHIny Ja3epHOTo N3TYUCHUS Ha BYX IIEIISX.

Hab6monenue qucnepcum.

HaGnronenue u uccnenoBanue AMQGppakuOHHOTO CIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnne criekTpa U3ITy4eHHs CBETOAMOAA TPHU IOMOIIHU TU(PAKIIMOHHOHN PEIIETKH.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPUU OTHOCHUTEJIBbHOCTH.

['paHuLlbl MPUMEHUMOCTH KJIacCHUecKol MexaHuku. IlocTynarel crenuanbHON Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcinoBue
npuIMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeIUIeHHe BPEMEHH M COKpaIlIeHHe
JUINHBI.

OHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIBI.

CBsI3b MacCHhI C SHEPTHEN U UMITYJIbCOM PEISITHBUCTCKOW YaCTHIIBI. DHEPTHUs TIOKOSI.

TexHUUECKHE YCTPOWCTBA W TEXHOJOTHMYECKHE MPOIECChl: CIYTHUKOBBIE MPHEMHUKH,
YCKOPHUTENH 3apsHKEHHBIX YacTHUI.

VYyeHnueckuit HKCIIepUMEHT, 1abopaTOpHbIE pabOThI, MPAKTUKYM.

Omnpenenenre UMIyJabca U SHEPTUU PEISITUBUCTCKUX YacTUIl (MO ¢ororpagusiM TpeKoB
3apsDKEHHBIX YaCTHUI] B MArHUTHOM TI0JIE).

Pa3nea 7. KBanroBasi pusuka.

Tema 1. Kopnyckynapnuo-601no60ii oyaiusm.

PaBHOBecHOE TemIoOBOE W3JIydeHHE (M3JIydeHHE aOCONIOTHO 4YEPHOro Teja). 3aKOoH
cmenienust Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHs U UMITYJILC (POTOHA.

®otosdpdpexr. OnbiTel A. I'. CroneroBa. 3akoHbl poTodPdexTa. YpaBHeHHEe DUHIITEHHA
st hotorpdexra. «KpacHas rpanua» horodrddekra.

JlaBneHue cBeTa (B 4YacTHOCTH, IaBJIEHHE CBETa Ha aOCOJIOTHO IOIVIOLIAMOIIYIO U
abcooTHO oTpaskarollyio nosepxHocth). OnbiTh I1. H. Jlebenena.



BonHoBbie cBoiicTBa yactull. Bonuel ne bpoitns. Jlnvaa BosiHbl ne bpoing u pasmepsl
00JlacTH  JIOKaNW3alMK  JABWXKYyIIeWcs 4acTtulbl.  KopmyCKyJsipHO-BOJTHOBOM — JAyau3M.
Judpakius 37eKTPOHOB HA KPUCTAIIAX.

Cnenuduka nzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéHnocTen [ elizenoepra.

TexHuyeckue ycTpoicTBa M TEXHOJIOTMYECKHE IMPOLECCHI: CIEKTPOMETP, (POTO3IEMEHT,
dboTogaTuuK, TYHHEIBHBIA MUKPOCKOII, COTHEUHAsi Oarapes, CBeTOANOI.

Hemoncmpayuu.

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCMMOCTU COITPOTUBIICHUSI TTIOTYTIPOBOAHUKOB OT OCBEILIEHHOCTH.

Ceronuo.

Conneuynas 6arapes.

Yuenuueckuii sxkcnepumenm, nabopamopusvie padomot, npaKmMuKym.

HccnenoBanue porope3ucropa.

N3mepenue noctossHHOM [Imanka Ha ocHOBe rccnenoBanus hotodddekra.

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

Tema 2. @uzuxka amoma.

OMBITHI 1O UCCIICJIOBAHUIO CTpOeHUs aToMa. [ itanerapras Mmoaens atoma Pesepdopra.

[Toctymarel Bopa. M3nydyenue u moriomeHne (OTOHOB MPH TEPEXOJe aromMa C OJHOIO
YPOBHSI SHEPTUU Ha APYTOM.

Bunsl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOoJI0OpoJa.

CrnioHTaHHOE W BBIHYKJIEHHOE U3ydeHue cera. Jlazep.

TexHuueckue YCTpOMCTBA M TEXHOJIOTMYECKHE TMPOLECCHl: CHEKTPAIbHBIA aHAIN3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLINUX YACTHIL.

Ornpezenenne JIMHBI BOJHBI JIJA3EPHOTO U3IIyYEHUS.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomoi, npaKmuKym.

Hab6nronenue nuHENYaToro crekrpa.

HccnenoBanue cnekTpa pa3pekKeHHOro aTOMAapHOIO BOJOPOJa U U3MEPEHHE MOCTOSHHON
Punbepra.

Tema 3. Quzuka amomHnoz20 A0pa u INEMEHMAPHBIX YACHUY,.

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

PaguoakTuBHOCTE. Anb(a-pacnaj. DJIEKTPOHHBIM U MO3UTPOHHBINA OeTa-pacmaa. ['amma-
W3JIy9YCHHE.

3aKoH pagMOaKTUBHOTO pacmana. PammoakTuBHBIE H30TOMBI B mpuponae. CBoiicTBa
MOHU3HUPYIOUIETO U3JIyYeHUs. BiausiHue painoakTUBHOCTH HA JKHBbIE OpraHu3Mbl. EcTecTBeHHBIN
¢don u3nyuenus. Jlozumerpus.

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

SAnepupie peaknuu. Jlenenne wu cuHTEe3 saep. SnepHeie  peakTopbl. [Ipobiembr
YOPaBISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. OKOJIOTMUECKHE aCleKThl Pa3BUTHUS  SAJIEPHOU
SHEPIeTUKHU.

MeTtonbl peructpauuy U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHII.



DyHIaMeHTalbHbIE B3aUMOJEHCTBUA. baprnoHbl, Me30HBI U JenTOHbI. [IpenacraBienue o
CranpaptHoit mosienu. KBapk-ritooHHas MOJCIb aJpOHOB.

®usuka 3a npeaenamu CtanaapTHol Mojenu. TémHast Matepust U TEMHAs SHEPIHsL.

EnunctBo ¢pusnyeckoil KapTUHBI MUpA.

TexHuueckue ycTpoucTBa M TEXHOJIOTMYECKHE MPOLECCHl: JO3UMETP, Kamepa Buibcona,
SJIEPHBIA  PEaKTOp, TEPMOSIACPHBIA peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomot, npaKmuKym.

HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIBb30BAHUEM JI03UMETPA.

N3yuenue nmornomenus 6eTa-4yacTUIl ATFOMUHUEM.

Pasnen 8. DiieMeHTBI aCTPOHOMHUM U ACTPOPUZHKH.

Otanbl  pa3BUTHS  acTpoHoMuu. [lpuknagHoe ©W  MHUPOBO33PEHUECKOE 3HAUCHHUE
actpoHoMud. [IpUMEHUMOCTh 3aKOHOB (HU3UKH JJIsi OOBSCHEHUS MPHPOIBI KOCMHYECKHX
00BEKTOB.

Metonbl acTpOHOMHUYECKHX HcciieqoBaHUN. COBpEMEHHbIE ONTHUYECKHUE TEJIECKOIIbI,
paznoTeNeCKOMbl, BHEaTMOC(hepHasi aCTpPOHOMHUS.

Bup 38€3aH0r0 HeOa. Co3Be3us, sipKue 3BE3/IbI, INIAHETHI, KX BUIUMOE JBUKCHUE.

ConneuHas cucrema.

Connue. Conneunas akTuBHOCTh. McTounuk snepruu ConHia v 3BE371.

3BE3/1bI, HX OCHOBHBIE XapakTEPUCTHKU. Jluarpamma «CHEKTpalbHBIA Kjlacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM TMOCJIEI0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JJIf
3BE3[] TIJIaBHOW  MOCjieNOBaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3A. CoBpeMEHHbIE
MIPEACTABIICHUS O MPOUCXOKACHUH U 3BOIOLMK COJIHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3I.

Muneunsiii [1yTs — Hamia [Manaktuka. [Tonoxxenue n neuxenne Connua B ['anaktuke. Tumnst
rajakTuk. Pagnoranaktuku u kBazapbl. UEpHbBIE ABIPHI B sIpax rajakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe u3inyueHue.

MacmrabHas ctpyktypa Beenennoil. Meraranaktuka.

Hepeménnsie npobieMbl acCTpOHOMUH.

Yuenuueckue nabnrooenus.

HaGmronenuss 3BE3mHOTO Heba  HEBOOPYXKEHHBIM  TJAa30M € HCIIOJIb30BAHHEM
KOMIBIOTEPHBIX TMPWIOKEHUNW [JI1  ONpeAeNieHUs] TOJOXKEHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be311s1 CEeBEPHOTO MOTYIMIAPHUS U SIPKUE 3BE3IBI.

Hab6nronenus B Teneckon JIyHbI, TUTAHET, TYMAaHHOCTEH U 3BE3THBIX CKOTUICHHM.

Du3nYecKHl MPAKTUKYM.

CrniocoObl u3MepeHus GU3MUECKUX BEIHYUH C MCIOIh30BAaHUEM aHAJIOTOBBIX U IHU(PPOBBIX
W3MEPUTEIIbHBIX TPUOOPOB U  KOMIIBIOTEPHBIX JaTYMKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  TIOTPEITHOCTH  HW3MepeHud  (usmuyeckux BenuuuH. OIleHKa TpaHUIl
IIOTPELIHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEPEHMH, HCCIEIOBAaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX TMIOTe3 (BbIOOp M3 pabOT, OMUCAHHBIX B TEMAaTHYECKUX
pasnenax «Y4eHUYECKUH IKCIIEPUMEHT, 1a00paTOpHbIE pabOThI, TPAKTUKYM) ).

O0o0maroniee NnoOBTOpeHHeE.

OO0o0OmieHne W CUCTeMAaTH3alMsl  COACpXKaHHWS  pa3lieloB Kypca «MexaHHKay,
«MonexynspHas (u3MKa U TEPMOIUHAMUKAY, «DIeKTpoauHamukay, «KoneOaHus v BOJHBDY,



«OCHOBBI  clielUaNbHON TEOpPUHU OTHOCHTENbHOCTH», «KBaHTOBas Qu3nka», «IJIEMEHTHI
ACTPOHOMMH U aCTPOPHUIUKI.

Ponp ¢u3uku w acTpoHOMHHM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
STUYECKON cdepax [eATeIbHOCTH YelIOBeKa, pOojdb M MeCTO (U3MKH M acTPOHOMHUU B
COBPEMEHHOM HayuyHOHl KapTUHE MHpa, 3HAYCHHE OMHCATEIbHOW, CHCTEMaTH3UPYIOIIEH,
OOBSICHUTEIBHOM M MPOTHOCTHYECKON (DYyHKIHI (pru3ndeckoil Teopuu, poib HU3NIECKON TeOpUn
B ()OPMUPOBAHUU TPEACTABICHUN O (GU3NYECKON KapTHHE MHPA, MECTO (U3UUYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

W3ydenne kypca ¢usuku yriryon€HHoro ypoBHs B 11 Kiacce oCymIecTBIsSeTCs ¢ Y4ETOM
COJICPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMd MaTEeMaTWKH, OWOJIOTHM, XWUMUH,
reorpauu ¥ TEXHOJOTHU.

Mesxicnpeomemusie nOHAMUA,CBAZAHHBIE C UYUECHUEM MENO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, Hay4dHBIA (pakT, rumore3a, Qu3MUecKkas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOIeHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJICIb, U3MEPEHHE, MIOTPEIIHOCTH U3MEPEHUM, U3MEPHUTEIIbHBIC
npuOopsI, U(poBas 1ad0paTopHs.

Mamemamuka: peuieHre cucteMbl ypaBHeHUH. Tpuronomerpuueckue QyHKIHH: CHHYC,
KOCHUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO. BeKTopel M uX
MPOSKIIMA HAa OCU KOOPIHMHAT, CIOKEHUE BEKTOPOB. [IpoM3BOMHEIC 3JIEMEHTAPHBIX (DYHKIIHM.
[Tpu3naku mo100us TPEYroIbHUKOB, ONPEIeICHNE TUIOIAIU TUIOCKUX GUryp u o0bEma Te.

Bbuonozua: snektpuveckue SBICHHS B JKUBOM Mpupoje, KojeOaTelbHbIE ABM)KEHUS B
)KUBOW  TIPUPOJIC,  DKOJIOTHYECKWE  PUCKU  TPU  TPOU3BOJACTBE  DIIEKTPOIHEPIHH,
AJIEKTPOMArHUTHOE 3arpsi3HEHHE OKPYJKAIOIIeW Cpefbl, YIbTPAa3BYKOBas JHArHOCTHKA B
MEIUIIMHE, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJIE.

Xumua: CTpOEHHWE aTOMOB M MOJIEKYJ, KpPUCTaJUIMYECKash CTPYKTypa TBEPABIX Tel,
MEeXaHU3MbI 00pa30BaHMs KPUCTATUIMUECKOU PEIIETKU, CIIEKTPAIbHbIN aHAIN3.

T'eocpagpusa: marHUTHBIE TIOJIFOCA 3E€MJTH, 3aJIEKU MAarHUTHBIX Py, POTOCHEMKA 3eMHOMU
MOBEPXHOCTH, cericMorpad.

Texnonoz2usa: NpUMEHEHHNE TTOCTOSTHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, JEKTPOIBUTATEIb
SlkoOu, reHepaTop TEPEMEHHOTO TOKa, WHAYKIIMOHHAs Tiedb, JMHUU JJEKTporepenad,
AJNIEKTPOJIBUTATENh, pajap, PaguoNpUEMHHUK, TEIeBU30p, aHTeHHa, Ttenedon, CBY-meus,
yIbTPa3ByKOBasi JIUArHOCTHKA B TEXHUKE, MPOEKIMOHHBIA amnmapar, BOJIOKOHHAs OITHKA,
coNHe4Has Oarapesi, CIIyTHUKOBbIE MPUEMHUKH, S/IEPHASI JHEPTETUKA U YKOJIOTHUECKUE ACTIEKThI
€€ pa3BUTHSL.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS IIPOITPAMMLI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUAJIMUYHOCTHBIE PE3YJIBTATEI

JIMHHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUS yueOHOro mpeamera « PU3uKay JOIKHBI OTpaxarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULMUEH JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTAlUi, IO3UTHUBHBIX BHYTPCHHHX
yOexXeHU, COOTBETCTBYIOIIMX TPAJULIUOHHBIM IIEHHOCTAM POCCHMICKOro oOIecTBa,
pacIIupeHNe KU3HEHHOIO OIBITA U OIBITA AEATEIbHOCTH B IPOLIECCE PEaIu3aluyd OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

rpakKIAHCKOTOBOCIIUTAHMSA:

e Cc(hOPMHUPOBAHHOCTh TIPAXJAHCKOW MNO3MLIMU OOYyYarollerocss Kak aKTUBHOIO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

® [IPUHATHE TPAJULMOHHBIX OOILIEUEIOBEYECKUX I'YMAaHUCTUYECKUX U IEMOKPATHYECKUX
IIEHHOCTEM;

® TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpECcaxX IPa’kAaHCKOI0 OOILIEeCTBa,
y4acTBOBAaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

® yMEHHME B3aMMOJEICTBOBATH C COLMAIbHBIMA HMHCTUTYTAMH B COOTBETCTBUU C MX
(GYHKUMAMU ¥ Ha3HAUEHUEM;

® TOTOBHOCTb K TYMAaHUTAPHON U BOJIOHTEPCKOM JEATEIBHOCTH.

NATPHOTHYECKOTOBOCIIUTAHUS:

® c(pOpMHPOBAHHOCTb POCCUNCKOM IpaskJaHCKON UJIEHTUYHOCTH, NaTPUOTU3MA;

® [ICHHOCTHOE OTHOIIEHHUE K IOCYJapCTBEHHBIM CHUMBOJIAM, JTOCTHKEHUSAM POCCHMCKHX
yu€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOTOBOCTIMTAHUA:

e c(opMHPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO MTOBEICHNUS;

e CrnocoOHOCTh OLIEHWBAaTh CUTyallMl0 W TNPUHUMAaTb OCO3HAHHBIE  PpELICHMS,
OPUEHTHUPYSACh Ha MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM 4HCIE B
JIESITETbBHOCTH YYEHOTO;

® OCO3HaHHE JUYHOI'O BKJIaJa B IOCTPOCHHE YCTONYUBOTO Oy IyILIETO.

ICTETHYECKOTOBOCTIMTAHMSA:

® DOCTETMYECKOE OTHOUIEHHME K MHpPY, BKJIKOYAas 3CTETUKY HAy4YHOTO TBOPYECTBA,

npucyuiero Gpusnueckoi Hayke.
TPYAOBOTOBOCIIUTAHMS:

® [UHTEpeC K pa3nuyHbIM cepam MpodecCHOHATBHONW AEATeNbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (DU3MKOM M TEXHUKOW, YMEHHE COBEPILATh OCO3HAHHBIN BBIOOp OymyIien
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

® TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHHIO M caMO0Opa30BaHUIO B 00JacTU (PU3UKU
Ha IIPOTSKEHUU BCEH JKU3HU.

IKOJIOTHYECKOTOBOCIIHTAHMSA

e c(hOPMHUPOBAHHOCTb HKOJOTHYECKOM KyJIbTYypbl, OCO3HaHHE IIOOATBHOIO Xapakrepa
9KOJIOTUYECKHUX MPOOIIEM;

¢ IUIAHMPOBAHME U OCYILECTBIECHUE JACHCTBUN B OKPYKAIOLIEH Cpelie Ha OCHOBE 3HaHUSA
1eyeld yCTOMYMBOTO pa3BUTHUS YETIOBEUECTBRA;



paciup€HUC OIbITa ACATCIBHOCTHU 9KOJIOTHYECKOH HAImpaBJICHHOCTU Ha OCHOBC
HUMCIOIIUXCA 3HAHHH I10 (1)1/131/11(6.

HEHHOCTUHAYYHOTI'OIIO3HAHUA :

C(OPMUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAHHME LEHHOCTH HAYYHOH JEATEIIbHOCTH, TOTOBHOCTh B IPOLECCE H3YYEHUS
(GU3UKH  OCYHIECTBIATH  TMPOEKTHYID M HCCIEIOBATENbCKYIO  JIESTeNbHOCTh
WH/IMBUIYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTebHbIE YHUBEpPCAJbHBIC yqeﬁnme JeHCcTBUA
ba3oBblenornyeckueneiicTBus:

CaMOCTOSTENbHO (OPMYIHUPOBATh U aKTyalIU3UpPOBaTh MpoOIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEACIIATh LENU AeSTeIbHOCTH, 33]]aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U TMPOTHBOPEYMS B paccMaTpuBaeMbIX (DHU3HMUECKHUX
SIBIICHUSIX

pa3pabaTeiBaTh IUIAaH peHIeHHs NpoOJieMbl C y4€TOM aHalIM3a UMEIOIINXCS
MaTepuaIbHBIX U HEMaTEePUAIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTUBBI B JESITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM,
OIICHUBATh PUCKH MOCIEACTBUI JAESITEIbHOCTH;

KOOPJMHHUPOBATh M BBIMOJIHATE PabOTy B YCIOBUSX PEATbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPoOIeM.

Ba3zoBbIiencceienoBareIbCKHEeEHCTBHA .

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATHSIMHI U METOAAMH (DU3HIECKON
HaYKH;

BJIQJICTh HABBIKAMH Y4YEOHO-MCCIICOBATEIILCKOM W IPOCKTHOH JEATCIILHOCTH B
obnmactu (pU3MKUA, CHOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOSITETHHOMY ITOUCKY
METOJIOB pEHIeHUS 3a7a4  (PU3NISCKOro COJICPXKAHUSA, IPUMEHEHHUIO pPa3IMYHbIX
METOJIOB TTO3HAHWS,

BJIQJICTh BUJIAMU JIEATEIHHOCTH IO MOJYYCHHUIO HOBOTO 3HAHMSI, €r0 WHTEPIIPETAIINH,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3IMYHBIX YIEOHBIX CUTYalUsIX, B TOM YHUCIE MIPU
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBS3W M aKTyaJIM3UPOBATh 3aJ]ady, BBIJIBHTATh
rUnoTe’y e€ pelieHus, HaxOIuUTh apryMEeHTBl [UIsl JIO0Ka3aTelbCTBA CBOUX
YTBEPIKIACHHM, 33]1aBaTh MapaMEeTPhl K KPUTEPHUH PEIICHUS;

aHAJTM3UPOBATh IIOJNyYEHHBIE B XOJE PEIICHUS 3aJa4d Pe3yJIbTaThl, KPUTHYCCKU
OILICHUBATh UX JJOCTOBEPHOCTbH, TPOTHO3UPOBATH U3MECHEHHE B HOBBIX YCIIOBUSX;
CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIC 3a7]a4 B 00pa30BaTEILHOMN JEATEILHOCTH, B
TOM YHCJIC TIPH U3YYCHUH (DU3UKH;

JIaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OLICHHUBATh IPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 001acTh KU3HEISITEILHOCTH,
YMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEJIMETHBIX 001acTei;



BBIIBUT'aTh HOBBIC UACH, IIPEJIaraTb OpUriHaJIbHbBIC ITOAXOAblI U PCHICHU A,
CTaBUTb HpO6JIeMBI " 3a71a4i, JOITYCKArIIHUE aJIbTCPHATUBHBIC PCIICHUA.

PabGora ¢ unopmanmeii:

BIIAJICTh HABBIKAMHM TOJy4YeHUs WHPOpMaMK (U3HYECKOTO COJCPKAHHS U3
HMCTOYHMKOB pa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBIATh IIOWCK, aHaJu3,
CHUCTEMAaTH3aIMI0O M MHTEpPIpeTanuio WHGOPMAIMK Pa3IUYHBIX BUIOB W (popm
MIPE/ICTABIICHHUS;

OIICHUBATHI0CTOBEPHOCTHLUH(OPMAIINY;

UCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX UM KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH B
pPEIICHUH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OPraHU3alMOHHBIX 33Ja4y C
coOmrofcHreM TpeOOBaHWUN APrOHOMUKH, TEXHHUKH O€30MaCHOCTH, THTHUCHBI,
pecypcocOepexeHusi, MNPaBOBbIX M OJTUYECKUX HOPM, HOpPM HHGOpMaLMOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3MUYECKOTO COJCpKAaHUS B pa3indHbIX (opmarax ¢ yd&Tom
Ha3Ha4YeHUs WHGOpMallMU W IENeBOM ayIuTOpUU, BbIOMpas ONTHUMAIbHYIO (opmy
MIPEICTABJICHUS U BU3YaTIU3alIHU.

KOMMyHHKaTHBHbleyl-[l/lBepCaJIBHbIey‘leﬁﬂbIeIleﬁCTBl/lﬂ:

OCYILECTBIIAThH OOILIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOMN JESATEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKY KOHMIMKTHBIX CUTYallMi U CMATYaTh KOH(IMKTBHI;
Pa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3pPEHUS C MCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON paboThI;
BbIOMpATh TEMAaTUKY M METOJIbl COBMECTHBIX JIEHCTBUI C y4ETOM OOLIMX MHTEPECOB U
BO3MOKHOCTEHN KaKJ0r0 4J€HA KOJUIEKTUBA;

IIPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH M KOOPIMHHPOBATH
JEHCTBHS O €€ JOCTHIKEHHUIO: COCTaBIIATH IUIAH JEHCTBHM, pacHpenesiTb pOJIH C
y4€TOM MHEHUH yYaCTHUKOB, 00CYXAaTh Pe3yJIbTaThl COBMECTHOM pabOThI;

OLIEHMBATh KayeCTBO CBOETr0 BKJaJa M KaXJAOTO Y4YaCTHMKAa KOMaHIbl B OOIIMH
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

[IpeJIaraTb HOBbIE IIPOEKTHI, OLICHUBATh UJECH C MTO3ULIMA HOBU3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B PA3JIMYHBIX CUTYyalUsX,
IPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHBIE YHUBEpCAJbHbIE y4eOHbIE 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTh B 00JaCTH (PU3UKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTAaBUTh U (POPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISITh IUJIaH PEIIEHUs] pacYETHBIX U Ka4eCTBEHHBIX 3aJ1ay, IUIaH
BBITMIOJTHEHUS! MTPAKTUYECKOW pabOThl C y4ETOM HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMUI;

JTaBaTbOIICHKYHOBBIMCHTYAIIUSAM;

pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANIOUTCHUN;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €TI0, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATHIIPHOOPETEHHBINOTIBIT,



croco0CTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHUIO DJPYAUIIMH B 001acTH (HHU3UKH,
MIOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTEeIbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLIUOHAJIbLHBIHUHTEJLJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTD, OLIECHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIIAM;

BJIAJCTh HABBIKAMU IIO3HABATEILHOW pPE(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHUN;

UCTIOJIb30BaTh MPUEMBI peIeKCHUU TSl OLICHKH CUTYaI|H, BEIOOpa BEPHOTO PEIICHUS;
YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS [10 UX CHUXKCHMUIO;
IIPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JEATEIBHOCTH;
IpUHUMATh ce0sl, TOHMUMAasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTHX IIPU aHAJIU3€E PE3yJIbTATOB ACATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B mpoueccce JOCTUKCHHUA JTMYHOCTHBIX PE3YyJIbTATOB OCBOCHUSA IIPOrpaMMBbl I10 (1)I/I3I/IK€ JJIsA
YPOBHA CPEOAHECTO 061_1_[61"0 06pa3OBaHI/I$I y o6yqa101u14xc;1 COBCPHICHCTBYCTCH 3MOI_II/IOHaJ'II>HI>II‘/'I
HHTCIICKT, npez[nonarafomnﬁ C(bOpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIIOYAIOUIEI0 CIOCOOHOCTh ITOHMMATh CBOE OSMOIHMOHAIBHOE
COCTOSIHME, BUJICTh HAINPABICHUS Pa3BUTUS COOCTBEHHOH AMOIMOHAIBHOW cdepsl,
OBITH YBEpEHHBIM B cele;

CaMOpETyJIMpPOBaHMsl,  BKJIIOYAIONIETO  CAMOKOHTPOJb,  yMEHHE  IPHHUMATh
OTBETCTBEHHOCTh 332 CBOE  IIOBEJCHHE, CIOCOOHOCTH  QNANTHPOBATHCS K
OMOIIMOHATBHBIM H3MEHEHHUSIM H TIPOSBIISTH THOKOCTb, OBITH OTKPHITHIM HOBOMY;
BHYTPEHHEH MOTHBALIMH, BKIIIOYAIOIIEH CTPEMJICHHE K JOCTHIKCHHUIO LENU U yCIeXy,
OINITUMHU3M, HHUIIMATHBHOCTh, YMEHHE JICHICTBOBATH, NCXO/ISl M3 CBOMX BO3MOXKHOCTEI;
OMITATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHMMAaTh SMOLMOHAIBHOE COCTOSIHUE JIPYTHUX,
YUUTHIBATh €r0 TPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COYYBCTBUIO H
COTICPESIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAWUBATh OTHOIICHUS C
JPYTHMH JIFOJbMH, 3a00THTHCS, IPOSIBIISITh HHTEPEC U pa3peiaTh KOHPIUKTHI.

I[TPEAMETHBIE PE3YJIBTATEI

K xonny obyuenus B 10 knacce npeIMeTHbIE pe3yibTaThl Ha YIIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy 00YYaIOIINUXCS YMEHUM:

NOHUMAaTh pPOJIb (U3UKH B HKOHOMHYECKOH, TEXHOJOTHYECKOM, 3KOJIOrMYEecKOH,
COLIMATILHOW M ATHYECKON cdepax AESITeNbHOCTH YeJIOBEKa, POjib U MECTO (PU3MKU B
COBPEMEHHOM Hay4YHOMH KapTHHE MHpa, 3Ha4YeHHE onucaTeIbHOMH,
CHCTEMaTH3UPYIOIeH, OOBSICHUTEIBHOM W NMPOTHOCTHYECKOW (QYHKUMH (usnueckont
TEOPUHM — MEXAHHMKH, MOJEKYJSPHOM (PU3MKM M TEpMOJMHAMMKH, POib (hpusnuecKon
TEOpHH B (POPMUPOBAHUHU NPEACTABICHUIN O GU3NUECKON KapTUHE MHPA;

pa3nuyarth yCIOBHA NPUMEHUMOCTH Mojeneld (U3NYeCKHX Tel |  IPOLECCOB
(s1BJICHUMI): MHEpIIMAIbHAS CHCTEMa OTCUéTa, a0COIOTHO TBEPAOE TEII0, MaTepUaTbHAs
TOYKa, PABHOYCKOPEHHOE JBWXXEHHME, CBOOOJHOE TajaeHue, aOCOJIIOTHO ympyras
nedopmanusi, abCONIOTHO yNPYroe u abCONIOTHO HEYNpPYroe CTOJIKHOBEHUS, MOJEIN



rasza, XHUIAKOCTH W TBEPAOTO (KPUCTAUTMYECKOTO) Teia, WJIeadbHbIN Ta3, TOYCUHBIN
3aps, OHOPOIAHOE IEKTPUUYECKOE MOJIE;

pa3nuyath yciaoBusl (TpaHUIBL, 00JacTH) NPUMEHUMOCTH (U3HUYECKUX 3aKOHOB,
MOHUMATh BCEOOIMI XapakTtep (yHIAMEHTATbHBIX 3aKOHOB W OrPaHUYCHHOCTh
HCITOJIb30BaHUS YaCTHBIX 3aKOHOB;

aQHAJIM3UPOBATh W OOBIACHATH MEXAaHWYECKHUE IMPOIECChl W  SBJICHHS, HCIOIB3YS
OCHOBHBIC TIOJIOKEHHUSI M 3aKOHBI MEXaHUKH (OTHOCHTEIBHOCTh MEXaHUYECKOTO
JBIDKCHUSI, (GOPMYJIbl KMHEMATUKH PAaBHOYCKOPEHHOTO JABMIKEHHs, MpeoOpa3oBaHM
lanunes mwig  CKOPOCTM M NEpEeMENIEHHUs, 3akoHbl HbplOTOHA, NpUHLMI
OTHOCUTENbHOCTH ['anmwmies, 3aKOH BCEMUPHOIO TATOTEHHS, 3aKOHbI COXPAaHCHUS
UMIyJIbCa M MEXaHWYECKOM SHEpPruu, CBS3b pabOThl CUJIBI C HU3MEHEHUEM
MEXaHUYECKOM SHEpPruu, YCIOBHS paBHOBECUS TBEPIOro Tena), IMPH ITOM
WCIIOJb30BaTh ~ MATEMATHYECKOE  BBIPAKCHUE  3aKOHOB,  YKa3blBaTh  YCIIOBUS
MPUMEHUMOCTH (DU3MYECKHUX 3aKOHOB: TIpeoOpa3zoBanuii ["anmies, BTOporo u TpeThero
3aK0HOB HbIOTOHA, 3aKOHOB COXpaHEHUs UMITYJIbCA U MEXaHUUYECKOW YHEPrUu, 3aKOHA
BCEMUPHOT'O TATOTCHHUS;

AQHAJIM3UPOBATh U OOBSACHATH TEIUIOBBIC MPOIECCHI U SIBIICHUS, WUCIIOIB3YSl OCHOBHBIC
nonoxkenuss MKT u 3akoHBI MONEKYJISpHON (QU3MKM W TEPMOJAMHAMUKH (CBA3b
JIaBJICHUS UJICAIBHOTO ra3a CoO CPEAHEN KUHETUYECKON SHEPruel TEIIOBOr0 JABHKECHUS
M KOHIEHTpPAaUHUEH €ro MOJEKYJ, CBSI3b TEMIIEpAaTyphl BEUIECTBA CO CpPEIHEHN
KUHETUYECKOM DHEpPruey TEIUIOBOIO JBMIKEHMS €ro 4YacTUll, CBfA3b JIaBJICHUSA
UJCAbHOTO Ta3a C KOHILEHTpauuMeWl MOJIEKYJ M €ro TEeMIIEpaTypoH, ypaBHEHHE
MenneneeBa—Knanelipona, NepBblli 3aKOH TEPMOJWHAMUKH, 3aKOH COXPAaHECHHS
SHEPTUM B TEIUIOBBIX TIPOIleCccax), MPU HSTOM MCIOJIB30BaTh MaTEeMaTUYECKOe
BBIPAKEHHUE 3aKOHOB, YKa3blBaThb YCJIOBUS NPUMEHHUMOCTH ypaBHEHUs MeHnneneeBa—
Knaneiipona;

aHAJM3UPOBATh W OOBACHATH DJICKTPUUECKHE SBICHUS, WCIIOJIb3ys OCHOBHBIC
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKHU (3aKOH COXPAHEHHUS IIIEKTPUIECKOTO 3apsijia,
3akoH  KylloHa, MOTEHUHANBHOCTH  AJIEKTPOCTATUYECKOTO  TOJS,  MPUHLMI
CYNEPIIO3UIMN BJIEKTPUUECKUX TOJIEH, TPU I3TOM YKa3biBas YCIOBUS MNPUMEHHUMOCTH
3akoHa KylioHa, a Takke NpaKTUYEeCKHM BaKHbIE COOTHOIIECHMS: 3aKOHbI Oma aiid
y4acTKa LENU U U1 3aMKHYTOM 2JIEKTPUUYECKOM 1enu, 3akoH [[xoynsa—JIenua, npasuiia
Kupxroda, 3akonsr dapajes a1 27eKTpon3a);

OTHUCHIBaTh (DU3UYECKUE MPOIECCHl M SBIICHUS, MCTIOIb3Ys BETUYHHBI: TIEPEMEIICHUE,
CKOpPOCTb, YCKOPEHHUE, UMITYJILC T€Jla U CUCTEMBI TEJ, CHJIAa, MOMEHT CHUJIbI, IaBJICHUE,
MOTEHIIMATbHAs SHEPrusi, KWHETHYeCKas HSHEpPrusi, MeXaHudeckas dHeprus, padora
CUJIbI, LIEHTPOCTPEMUTEIBHOE YCKOPEHHME, CHJA TSDKECTH, CUJIa YOPYrOCTH, CHJIA
TPEHMsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUSA Tea ¢ 3eMiIEi BOMM3H €€ OBEPXHOCTH,
SHEprusi ymnpyroi aedopManuy TMPYKUHBL, KOJIMYECTBO TEIJIOTHI, aOCOIIOTHAS
TeMIiepaTypa Teila, paboTa B TEepMOAMHAMHUKE, BHYTPCHHsISI SHEPrusl HJEaTbHOTO
OJIHOATOMHOTOTa3a, paboTa WACATBLHOTO Ta3a, OTHOCUTENBbHAS BIIAXXHOCTh BO3/yXa,
KITJI wmneanbHOro TEIMJIOBOTO JIBUTaTENs; JJIEKTPUUECKOE II0Jie, HANpPsHKEHHOCTH
3JIEKTPUYECKOT0 TOJISl, HAMPSKEHHOCTh MOJISI TOUYEUHOIO 3aps/ia WIM 3apsSyKEHHOTO
miapa B BaKyyMe€ M B JUDJIEKTPUKE, MOTEHIMAJ AJIEKTPOCTATUUECKOTO MOJIsA, Pa3HOCTh
MOTEHLMAJIOB, AJIEKTPOABIKYIIAs CHJa, CUJIAa TOKA, HaIlpsyKEHUE, MOILIHOCTb TOKa,
ANEKTPUYECKass €MKOCTh IUIOCKOTO KOHJIEHCATOpPa, CONPOTUBIICHUE Y4YacTKa LIENU C



MOCJIEAOBATENbHBIM M MApaJUICIBHBIM  COCIMHEHUEM  PE3HCTOPOB,  DHEPIHUs
JIEKTPUYECKOTO I10JIsI KOHJEHCATOPa;

OOBSICHATE  OCOOEHHOCTH MPOTEKaHHWsT (PU3MYECKHX  SBICHUH: MEXaHWYEeCKOoe
JIBUKEHHE, TEIUIOBOE JBM)KEHHE YacTHI] BEILIECTBA, TEIUIOBOE paBHOBECHUE,
OpoyHOBCKOE ABMKEHHE, TU(y3Hsl, UCTIapeHHe, KUIIEHUE U KOHJICHCallus, TUIaBIeHNe
U KpUCTAJUIM3alUsA, HAIpPaBJICHHOCTb  TCIUIONEpPENAaud,  IJIEKTpU3alMs  Tell,
HKBUIIOTEHIIMAIILHOCTD [TOBEPXHOCTH 3apsKEHHOTO MPOBOIHUKA;

IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKON BEIMUYUHBI OT JPYTOi C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHMM, IpU 3TOM KOHCTPYHpOBAaTh YCTAaHOBKY,
(UKCUpPOBaTh pe3ysbTaThl MOJYYCHHOH 3aBUCUMOCTH (PU3MYECKUX BEIWYMH B BHUJC
rpa¢uKoB C Y4€TOM aOCOJIOTHBIX IOTPELIHOCTEH W3MEPEHUH, JenaTh BBIBOABI IO
pe3yJibTaTaM MCCIIEA0BaHNus;

IPOBOJUTh KOCBEHHBIE HW3MEPEHUs (PU3MUYECKMX BEIMYUH, TPH 1TOM BBIOMPATH
ONTUMAJIbHBIA METOJ] M3MEpEeHMsl, OLICHWBaThb aOCOJIOTHBIE U OTHOCUTEIIbHBIE
HOTPEIIHOCTH MPSIMBIX U KOCBEHHbBIX U3MEPEHUIL;

IPOBOAMTH  OMNBITHI [0 TPOBEPKE IMPEIJIOKEHHOW TUIOTE3bl:  IJIAHUPOBATh
JKCIEPUMEHT,  COOMpaTh  OSKCIEPUMEHTAJIBHYIO  yCTAaHOBKY, aHAJIU3UPOBATh
IIOJIyYEHHBIE PE3YJIBTATHI U JA€IaTh BBIBOJ O CTATyCE MPEIJI0KEHHON TUIIOTE3BI;
coOuro/iaTh MpaBwiia 0€30IacHOrO TpyJa MpH MPOBEJEHUU HCCIENIO0BaHUNA B paMKax
y4eOHOI0 3KCIEepPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIEI0BATEIbCKOW U INPOEKTHON
JeSITeIbHOCTH C HCIHOJb30BAHUEM H3MEpPHUTENbHBIX YCTPOWCTB U J1aOOPaTOPHOIO
000py1I0BaHMUS;

pemaTth pacu€THhIE 3aJa4ud C SBHO 3aJaHHONM M HESIBHO 3aJaHHON (DU3UYECKOM
MOJIeJIbIO: HAa OCHOBaHMM aHaJM3a YCJIOBHS OOOCHOBBIBATH BBIOOp (hH3HUECKON
MOJIeJIM, OTBedawlleld TpeOoBaHUSAM 3aJaud, HPUMEHATbh (OPMYJbI, 3aKOHBI,
3aKOHOMEPHOCTM M TOCTYJaThl (U3MUECKUX TEOpUH TMpHU  HCIOJIb30BaAHUU
MaTEMaTUYECKUX METOJOB PpELICHWS 3aJad, MPOBOAUTH PACUYETBl HAa OCHOBAaHUU
UMEIOUINXCA JaHHBIX, AaHaJU3UpOBaTh pPE3yJIbTaThl U KOPPEKTHUPOBATb METO/bI
pelIeHus ¢ y4ETOM MOJIyYEHHBIX Pe3yJIbTaTOB;

pelaTh KaueCTBEHHbIE 33a4M, TpeOyrolue NpUMEHEeHNs 3HAaHUI U3 Pa3HbIX pa3/iesioB
Kypca (U3MKH, a TakKe HHTErpalMd 3HAaHUW U3 JPYrHX NPEeIMETOB €CTECTBEHHO-
HAy4yHOr0 IMKJa: BBICTpauBaTh JIOTMYECKYIO ILIETIOYKY PpacCyKIEHHIl C Omopoi Ha
U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3UUYECKHE SBICHUS;

HCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS JUIsl OOBSCHEHUS! OCHOBHBIX MPUHIIUIIOB Pa0OTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIIOTUYECKUX MTPOLIECCOB;
MPUBOJIUTH MPUMEPHI BKJIa1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSICHEHHE IMPOIECCOB OKPYKAIOIIEr0 MHpPa, B Pa3BUTHUE TEXHUKU U
TEXHOJIOTHH;

aHATM3UpOBaTh W  OLIEHUBATh TIOCIEACTBUS OBITOBOM H  MPOU3BOACTBEHHON
NESITEIbHOCTH 4YeNIOBEKa, CBS3aHHOW C (U3MUYECKUMM IpoLeccaMH, € MHO3MLIUN
HKOJIOTMUECKOMN 0€30MacHOCTH, IIpeICTaBICHUN 0 palnoHaIbHOM
IPUPOJIONOIL30BAaHNH, a TaKXKE pPa3yMHOM HCIOJb30BAaHUU JOCTH)KEHUH HAyKH U
TEXHOJIOTUH [Tl JATbHEHUILEro pa3BUTHSI YEIOBEUECKOrO O0IIECTBa;

MIPUMEHSATH Pa3JINYHbIC CIIOCOOBI pabOTHl ¢ MH(POPMALHEH (PU3HIECKOTO COIEPKAHUS C
UCIOJIb30BAaHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, TMpU  3TOM



UCMOJIb30BaTh ~ COBPEMEHHbIE  HMH(OPMAIMOHHBIE  TEXHOJOTMM U1  IIOUCKA,
nepepadOTKU M TPeAbsABICHUA YYEOHOW M HAy4YHO-TIOMYJISIpHOW HH(OpMAIIH,
CTPYKTYPHPOBAaHUSI M HMHTEPIpETauud HHEPOpPMALNU, TONYUYEHHOH W3 Pa3TUYHBIX
UCTOYHUKOB, KpDUTUYECKH aHAJIM3UPOBATh MOIy4aeMy0 HH(MOPMALIMIO 1 OLEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAaHMM, TaK M Ha OCHOBE aHalu3a
HCTOYHUKA HHPOPMALIUHY;

OpPOSIBJIATH OPraHU3allMOHHbIE M TI03HABATENIbHBIE YMEHHUS CaMOCTOSITEIHLHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOILECCE BBHIMOJIHEHUS IPOEKTHBIX W Y4eOHO-
UCCIIEI0BATEIbCKUX PA0OT;

paboTaTh B IrpyNIle C HCHOJIHEHHWEM pa3IMYHbIX COLMUAIBHBIX POJeH, IIIaHMPOBAThH
paboTy TIpyMnIbl, palUOHAIBHO pACHpeAessaTh JAEATEJbBHOCTh B HECTAHAAPTHBIX
CUTYyalMsIX, aJIeKBAaTHO OLIEHUBATh BKJIA/l KXJOI0 U3 YUYACTHUKOB I'PYIIIbI B pEIIeHUE
paccMarpuBaeMoi poOJIEMBI;

IOPOSBIATE MOTHUBALMIO K Oyaymed mnpodecCHOHANBbHOM — JEATENbHOCTH 110
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K xonuy oOyuenust BI1 knacce npeIMeTHbIE Pe3yibTaThl Ha YIIIyOJEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYYAOLINXCS YMEHUH:

MOHUMATh POJb (U3UKH B HIKOHOMHUYECKOW, TEXHOJIOTHYECKOW, COIUAIbHOH U
ITHUYECKON cdepax esTeTbHOCTH YelIOBeKa, POjb MU MECTO (PM3UKU B COBPEMEHHOMH
Hay4YHOU KapTHHE MHUPA, POJIb ACTPOHOMHU B IIPAKTUYECKOM JESITEIBHOCTH YEI0BEKA U
JalbHEHIIEM  HAYyYHO-TEXHHYECKOM  Pa3BUTHHM,  3HAYEHUE  OIHCATEIBHOMU,
cUCTeMaTH3UpyIoIel, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (PyHKIMH (uzndyeckoi
TEOpUU — DIIEKTPOJAMHAMUKH, CHELUAIBHON TEOpPUU OTHOCUTEIBHOCTU, KBAHTOBOM
¢u3uku, ponb GU3NYECKON TEOpUH B (GOPMUPOBAHUU TNPEACTaBICHUN 0 (U3HUECKOi
KapTUHE MHUpa, MeCTO (PU3MYEeCKONM KapTHHBI MUpa B OOIIEM psJly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTaBICHUN O IIPUPOJE;

pasinyarth yCIOBHUA NPUMEHUMOCTH Mojened (U3NYeCKUX Tel M IPOLECCOB
(ABNIEHMI): ONHOPOJIHOE AJIEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJI,
rapMOHUYECKHE KoJIeOaHUs, MaTeMaTHUeCKUIl MAasTHUK, WACAIbHBIM IPYXUHHBIH
MasiTHUK, TAPMOHUYECKUE BOJIHBI, UJCANIbHBIN KoleOaTeIbHbII KOHTYp, TOHKAs JINH3A,
MOJIeJIel aToMa, aTOMHOT'O s/Ipa ¥ KBAHTOBOW MOJIEIIN CBETA;

pa3nuyath YCIOBUS (TpaHMIbI, OONAacTH) NPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
MOHMMATh BceoOUIMil XxapakTep (QyHIaMEHTANbHBIX 3aKOHOB M OrPaHMYEHHOCTH
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

aHAJTM3UPOBATh U OOBSACHATH HJIEKTPOMArHUTHBIE MPOIECCHl U SIBICHUS, HCIIONb3Ys
OCHOBHBIE TIOJOXEHUS M 3aKOHBl JJIEKTPOAMHAMUKM M CIIELUAIbHONW TEOpUU
OTHOCUTENIbHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTo 3apsja, cuia Amrepa, cuiia
Jlopenua, 3aKOH »IEKTPOMAarHUTHOM WHAYKIWH, mpaBwio Jlenma, cBsizp JI/C
CaMOMHAYKIUU B D3JIEMEHTE JJIEKTPUYECKOW LENH CO CKOPOCTbIO M3MEHEHUS CHUJIbI
TOKA, MOCTYJIaThl CIEUAIbEHON TEOPUH OTHOCUTENBHOCTH DWHILTEIHA);
aHAJTM3UPOBATh U OOBSICHATh KBAHTOBBIE IIPOLIECCH] U SIBIICHUS, UCIIOJIb3YsI TIOJI0KEHUS
KBaHTOBOH (u3uku (ypaBHeHHe DiHIITeHA A1 HoTOd(deKTa, MepBbId U BTOPOM
nocTyJiaTel bopa, mpuHIMIT COOTHOIIEHHs HeonpeaenéHHocTen [ elizenoepra, 3aKOHbBI
COXPAHEHHUs 3aps0BOT0 U MacCOBOTO YHCEN U JHEPIUU B SNEPHBIX PEAKLIHAX, 3AKOH
paZoaKTUBHOIO pacnaja);



OIKCHIBATh (PU3MUECKHUE TPOIIECCHI U SBICHHSI, HCIIOB3Ys BEIMYHHBI: HAMPSHKEHHOCTH
ANEKTPUYECKOTO  TOJIS, MOTEHIMA  JJIEKTPOCTATUYECKOrO  TOJsS,  Pa3HOCTh
MOTEHIIMAJIOB, 3JIEKTPOJBIKYIAS CHJIA, WHIYKIUS MAarHUTHOTO TIOJIsi, MarHUTHBIN
NOTOK, CcWiIa Awmrepa, HWHIYKTUBHOCTb, 3JEKTPOJBMKYIIAs CHJIA CAMOMHIYKIIHH,
SHEPrusi MArHUTHOTO TIOJIsi MTPOBOJHUKA C TOKOM, PEISATUBUCTCKHA MMITYJIbC, ITOJTHAS
SHEPrHs, SHEPTHs MOKOsI CBOOOHOM YaCTHIIbI, YHEPTUS U UMITYJIbC (POTOHA, MAacCOBOE
YHCII0 U 3apsi Aapa, SHEPTUS CBSI3H S1IPa;

OOBSICHATE OCOOEHHOCTH TPOTEKAaHHUS (PU3MUYECKUX SBICHUH: SJICKTPOMArHUTHAS
WHAYKIIHSI, CAMOMHIYKIUS, p€30HAHC, HHTepdepeHITUs BOIH, TUPPAKIUS, TUCTIEPCHUs,
MOJIHOE BHYTPEHHEE OoTpaxkeHue, (hoTodnekTpuueckuii agdekr (dhororddekr), anbda-
U Oera-pacnanbl  sjAep, TaMMa-M3IydyeHHe  siaep, (U3UYECKUe  MPHHIUIIBI
CIIEKTPAIILHOTO aHAJIN3a U paboThI Jla3epa;

OTIPE/ICIIATh HANPABICHUE HHIYKIIMU MArHUTHOTO TOJISA MPOBOJHHUKA C TOKOM, CHIIBI
Awmmnepa u cuibl Jlopena;

CTPOUTHh H300paKeHHEe, CO3JaBaeMOE€ IUJIOCKUM 3€pKajoOM, TOHKOW JIMH30U, U
PaCCUUTHIBATh €T0 XapaKTCPUCTUKH;

NPUMEHSATh OCHOBOIOJIATAIOIINE aCTPOHOMHUYECKHE TOHSTHS, TEOPHHA W 3aKOHBI IS
aHamm3a W OOBSCHEHHS (PU3MUYECKUX MPOIECCOB, MPOMCXOIAIMIMX B 3BE3NAX, B
3BE3HBIX CHCTEMax, B MEKIaJaKTHUYECKOW Cpeae; MABIKEHHS HEOECHBIX —Tell,
IBOJIFOLIMY 3BE3 1 BeceneHHOM;

MPOBOANTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (U3UYECKUX BEITUYMH C HUCIOIb30BAaHUEM
MPSIMBIX U3MEPEHU, TTPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATH Pe3yIbTaThI
MOJyYeHHOW 3aBUCHUMOCTH (HU3UYECKMX BEIMYMH B BHAE TpaduKOB C Y4IETOM
aOCONIOTHBIX ~ TIOTPEIIHOCTEH W3MEpEeHWH, JenaTh BBIBOABI TI0 pe3yJibTaTaM
UCCIIE/IOBAHMS,

MPOBOANTh KOCBEHHBIE M3MEpPEHUs (PUINYECKUX BEIMYUH, TMPH ITOM BBIOHpATH
ONTUMAIIGHBIA METOJ] HM3MEpPEHHs, OIICHWBaTh AaOCOJIOTHBIE M OTHOCHUTEIHHBIC
MOTPEIIHOCTH MPSMBIX M KOCBEHHBIX U3MEpPEHUIl;

OPOBOAWTH  OMNBITHI MO TPOBEPKE MPEATOKEHHOW THUIOTE3bl: IUIAHUPOBATH
DKCMIEPUMEHT,  COOMpaTh  OKCIEPUMEHTAIbHYI)  yCTaHOBKY, aHAJIU3UPOBATh
MIOJTyYeHHBIE PE3YJIbTAThI U JIENATh BBIBOJ O CTaTyCe MPEI0KEHHOW THITOTE3HI;
OIMCHIBATH METOJIBI TIOJyUEHUS HAYYHBIX AaCTPOHOMUYECKHIX 3HAHU;

coOuoaTh MpaBmiia 0€30MacHOTO TpyZJa NMPH MPOBEACHUW HWCCIENOBAaHWA B paMKax
y4e0HOT0 SKCIIEPUMEHTA, MPAKTUKyMa M y4eOHO-HCCIEIOBATENbCKOW W TPOEKTHOM
NeSITETPHOCTH C HWCIOJh30BAHUEM HM3MEPUTEIBHBIX YCTPOWCTB W JIaOOPAaTOPHOTO
000py10BaHMUS;

pemate pacy€THBIE 3aladydl C SBHO 3aJlaHHOW M HESBHO 3aJaHHON (u3mueckoi
MOJIeTIbIO: HAa OCHOBAaHWUW aHalIM3a YCIOBUS BHIOMpaTh (PHU3UYECKHE MOJEINH,
OTBEUaIoIMe TPEOOBAHUAM 3a/1a4H, IPUMEHATH (OPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYJaThl (PU3UYECKUX TEOPHHA MPH HUCIOIB30BAHUM MAaTEMATHYECKHX METO/IOB
pemieHuss 3amav, NPOBOJUTH pacu€Thl HAa OCHOBAaHHHM WMEIOIIMXCS JTAHHBIX,
AHAIM3UPOBATh PE3yNIbTaThl M KOPPEKTHPOBATH METOJBI PEHICHHS C YYETOM
MOJTyYEHHBIX PE3YyJIbTaTOB;

pelaTh KaueCTBEHHBIC 3a7auu, TpeOyIoIe MPUMEHEHUS 3HAHUIA M3 Pa3HbIX Pa3JIeioB
Kypca (DUM3WKH, a TakKe WHTETpAllMd 3HAHUW U3 JPYTHX MPEIMETOB €CTECTBEHHO-



Hay4YHOT'O IMKJIA: BBICTPaMBATh JIOTMUYECKYIO LIEMOYKY PpacCyXkJIEHHHl ¢ omopod Ha
U3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKUE SBIICHHUS;

UCTIOJIb30BaTh TEOPETUYECKHUE 3HAHUS VI OOBSICHEHUS OCHOBHBIX MPHUHIUIIOB PabOTHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTUUYECKUX MTPOIECCOB,;
IPUBOAUTH IPUMEPHI BKJIA/1a POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKHd, B OOBSCHEHHE IPOLECCOB OKPYXKAIOIIErO0 MHpPA, B PA3BUTHUE TEXHUKU U
TEXHOJIOTHI1;

aHaJIM3UpOBaThb W  OLEHUBATh IIOCIEACTBUS OBITOBOM U  MPOM3BOACTBEHHOMN
NeSITEIbHOCTH 4YeNIOBEeKa, CBA3aHHOW C (U3MUECKUMH IPOLECCaMU, C MO3ULIMH
9KOJIOTUYECKOM 0€3011aCHOCTH, IpeCcTaBIeHUN 0 panroHaIbHOM
IPUPOJIONOIb30BAaHUH, @ TAaKXKE pa3yMHOM HCIOJIb30BAaHUU JIOCTH)KEHUN HAYKU U
TEXHOJIOTHH JIJIsl TaTbHEHUIIIETO pa3BUTHS YEIOBEUECKOTO OOIIECTBa;

IPUMEHSATh pa3IuyHble CIIOCO0bI PaboThl ¢ HH(popManuel (U3NIECKOTr0 COAepKaHUs C
UCIOJIb30BAHUEM  COBPEMEHHBIX HH(OPMAIIMOHHBIX  TEXHOJOTHH, MpU  3TOM
UCMOJIb30BaTh ~ COBPEMEHHbIE  HMH(OPMAIIMOHHBIE  TEXHOJOTMM Ul  IIOUCKa,
nepepadOTKM H TPEABbSABICHHUA YYeOHOW M HAYYHO-TIOMYJISIpHOW HH(OpMAIIH,
CTPYKTYPHPOBAaHUSI M HMHTEPIPETalud WH(POPMALNHU, IONYUYCHHOH W3 Pa3TUYHBIX
UCTOYHUKOB, KpPUTUYECKH aHAJIM3UPOBATh MOIy4aeMyr0 HH(POPMALIMIO U OLICHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAaHWH, TaK M Ha OCHOBE aHalu3a
UCTOYHUKA MHPOpMALUY;

IPOSBIATh OPTraHM3ALMOHHBIE M IO3HABaTEJIbHbIE YMEHMSI CaMOCTOSITEIbHOTO
pPUOOpPETEHUs] HOBBIX 3HAHWW B TPOIECCE BBINOJHEHHUS IMPOEKTHBIX M y4eOHO-
HCCIIEIOBATEIbCKUX paboT;

paboTaTh B TpyMIe C WUCHOJIHEHHWEM pa3IMYHbIX COLHUAIBHBIX POJeH, IIIaHMpPOBATh
paboTy Tpynmbl, palUOHAIBHO pACHpPENEsaTh JEATENbHOCTh B HECTaHJAPTHBIX
CUTyalUsX, aJlcKBaTHO OLIEHMBATh BKJIAJ Ka)KIOIO U3 YYaCTHUKOB I'PYIIIBI B PELIEHUE
paccMaTpuBaeMoi MpoOIeMsl;

IOpOSBIATH MOTHUBALMIO K Oyaymed mnpodecCHMOHATBbHOM — JeATENbHOCTH IO
CHELHATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne

/ HaumenoBaHnuepasieioB u
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TeMIIPOTrPaMMbI

KosanyecrBouacos
Bcer Kontpoabsnbiepador  IIpakTudeckuepador
0 bl bl

DJIeKTPOHHbBbIE
(undposbie)
o0pa3oBaTeibHbIEpecypc
bl

Pazgen 1.HAYUHBIM METO/I HIO3HAHWSA ITPUPOIbI

11 HayunsliiMeTOAII03HaHUATIPUPOIBI 6
Hroronopaszaeny 6
Paznen 2.MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JlnHamuka 10
2.3 CrarukarBépaororena 5
2.4 3aKOHBICOXPAHEHUS B MEXAHUKE 10
Hroronopaznery 35
Pazgen 3.MOJIEKYJIAPHAS ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBIMOJIEKYJIIPHOKHHETHYECKOUTEOP 15 1
17078
3.2 Tepmonnnamuka. TennoBbleMalInHbI 20 1
33 ArperaTHbIe COCTOSHUS BEIIECTBA. 14 1
@dazoBbIE IEPEXOABI
Hroronopazneny 49
Paznen 4.9JIEKTPOAUHAMUKA
4.1 DNEKTPUUECKOEOIIe 24 1




4.2 [1oCTOSHHBINAIEKTPUUECKUHTOK 24
4.3 Toxku B pa3nmuyHBIXCpeaax 6
Uroronopazneny o4
Paznen 5.OU3NYECKUN IPAKTUKYM
5.1 OU3NYECKUNTIPAKTUKYM 16 16
Hroromopazaeny 16
PesepBHOeBpems 10
OBLIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME




11 KJIACC

KosaunuyecTBouacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (udpoBbie)
n/n TeMIIPOrpaMMbl Bcero KonTpoabubiepadorsl  [IpakTnyecknepadoTbl P
o0pa3oBaTe/bHbIEpPeCypPChl
Paznean 1.2JIEKTPOIUHAMHUKA
11 MaruauTHoemnone 14
1.2 DIIEeKTPOMAarHUTHASUH Ty KLU 13 1
Hroronopazneny 27
Paznen 2.KOJIEBAHUS U BOJIHbBI
2.1 MexannueckruekoneOanus 10
2.2 DNEeKTPOMarHUTHBIEKOJICOaH s 15
93 MexaHunyeckue u 10 1
JIEKTPOMATrHUTHBICBOJTHBI
24 Onrtuka 25 1
Hroronopaznery 60

Pasznea 3.0CHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1 OcuoBrel CTO 5 1
Hroronopasaery 5
Pa3znen 4 KBAHTOBAS ®U3UKA
41 KOpl‘IyCKEUISIpHO- 15
BOJIHOBOMTyaJln3m
4.2 ®uznkaaroma 5
43 ®u3nka aTOMHOTO s1/1pa U 5

OJIEMCHTAPHBIX YaCTHUI]




Hroronopaznery 25
Paznen S.OJIEMEHTbBI ACTPOHOMUHU U ACTPOPU3UKU
51 DNeMEHTBHIACTPOHOMUH U 12
acTpou3uKu
Hroromopazaeny 12
Pazznea 6. PU3NYECKHN IPAKTUKYM
6.1 OU3NYECKUNTPAKTUKYM 16 16
Hroronopaznery 16
Paznen 7.0 BOBLIAIOILIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
NPEMETHOTO COJICPYKAHUS U
7.1 OIIBITA ESTEIBHOCTH, 15
IpUOOPETEHHOTO NIPU U3YyUYCHHUU
Kypca ¢usuku 10 — 11 kmaccoB
Hroronopazneny 15
PezepBHOEBpemMs 10
OBUIEE KOJIMYECTBO YACOB I10 170 16
[TPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka, 10 knacc/ Mskumes I'.41., Byxosnes b.b., Corckuit H.H. o
penakmueii [TappentreBoii H.A., AkironepHoe o0miectBo «M31arenscTBo
«IIpocsemienne»

» ®Gusuka, 11 kinacc/ Maxumes I'.J1., byxosues b.b., Yapyrun B.M. non
penakuueii [lapdentreBoit H.A., AkunonepHoe o61ectBo «3naTenscTBo
«IIpocsemenue»

METOANYECKUE MATEPHUAJIBI JJISA YUUTEJISA
1. ®uzuka. 10 knace. unakTuyeckue KapTouku-3aaanus (aBTopel M. A.

VYmakos, K. M. Ymakos).

2. . ®usuka. 11 knace. Jlunaktudaeckue KapTouku-3aaanust (aBTopel M. A.
VYmakos, K. M. Ymakon).

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

1 http://nsportal.ru - connanbHas ceTb paOOTHUKOB 0OpA30BAHHSI.

2 http://markx.narod.ru/pic/ - ¢usuka B 1IKoJIE.

3 http://festival.1september.ru/articles/ - ¢hecTuBanp negarornyecKux uiae
«OTKPBITBII YPOK».

4 http://www.fizika.ru/ - caiit aas yuuresen GU3NKKA U UX YICHUKOB.

5 http://www.physics.ru/ - matepuansl mo Gpusmke.



6 www . ege .edu.ru - uapopmarronHsi mopran EI'D.

7 http :// school - collection . edu .ru / - enunaskomtexkuusl[OPoB
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