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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3MKe Ha YpPOBHE CpemHero odOmiero oOpa3oBaHusl pa3paboTaHa Ha
OCHOBE IOJIOXKEHUH M TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pazoBaTENbHOMN
nporpammel, mnpeactaBieHHBIX B OI'OC COO, a Ttakke ¢ yuéroM (denepanpbHO padboueit
nporpamMMbl BocniuTanus W KoHnenuuu mnpenonaBaHus ydeOHOro mnpeamera «Du3uka» B
oOpa3oBaTeNnbHBIX OpraHu3anusx Poccuiickoii  ®Penepauuyu, pealu3ylOMUX  OCHOBHBIC
o0pa3oBaTelibHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢Qusuke ompegenser o0sA3aTeIbHOE IPEIMETHOE COJAEpIKaHUE,
YCTaHABJIMBACT PEKOMEHyEMYIO IOCJIE0BAaTEIIbHOCTh U3YUEHHUS TEM U Pa3JelioB y4eOHOTro
npeaMera ¢ y4€ToOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3CH, JIOTUKH Y4eOHOTO
mpolecca, BO3PAcTHBIX OcoOeHHOCTell oOywarommxcs. [Iporpamma 1o ¢usmke npaér
MPEJICTAaBICHUE O LESIX, COJACp)KAHUM, OOIIel cTpaTeruu oOyudeHUs, BOCIIUTAHUS U Pa3BUTHUS
o0yJaromuxcs cpeacTBaMu yueOHoro npenmera «Pusnka» Ha yriryOJaéHHOM ypOBHE.

N3ydyenne kypca ¢(usuku yriiyoa€éHHOro YpOBHSI IO3BOJIAET pealu30BaTh 3aJaud
npodecCHOHANBHOM OpPHEHTAllMU, HANpPaBICHO Ha CO3JaHHME YCIOBUU JUIsl MPOSIBICHUS] CBOUX
WHTEJJICKTyallbHBIX Y TBOPYECKHUX CHOCOOHOCTEH KaXIbIM OOYYarolIMMCs, KOTOpPbIE
HEOOXOIUMBI Il  TPOJOJDKEHUST O00pa3oBaHMsT B  OpPraHU3alUsaX MNpoecCHOHATHLHOTO
00pa30BaHus MO Pa3IHYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIUATEHOCTSIM.

B mporpamme mo ¢usmke ompenenstoTcs IUIaHUPyEMble Pe3yJbTaThl OCBOCHUS Kypca
¢u3uKku Ha YypOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeaAMETHBIE,
npeaMeTHbIC (Ha yriryOn€éHHOM ypoBHE). HayduHOo-MeTom0m0rnueckoi OCHOBOM TSl pa3paboTKU
TpeOOBaHWI K JMYHOCTHBIM, METAlPEIMETHBIM U TMPEIMETHBIM pe3yibTaTaM O0yYaroIIuXcs,
OCBOMBIIUX MPOrpaMMy 1o (U3MKE HAa YPOBHE CPEHETo 00IIero oopa3oBaHusl Ha yTriayOJIEHHOM
YPOBHE, SIBJISIETCS] CHCTEMHO-/1€TEIbHOCTHBIN MOAXO/.

[Tporpamma 1o (pu3MKe BKIIOYAET:

IUTAHUPYEMBIE Pe3yJbTaThl OCBOEHHUS Kypca ()M3MKH Ha YTriyOJIEHHOM ypOBHE, B TOM
qucie MPeIMETHbIE Pe3yIbTaThl O rofaM 00yUYeHHUS;

coJiepkanue yueOHoro npeamera « PU3uKay mo rogam o0ydeHHsL.

[IporpamMa 1o (QU3MKE WMEET NPUMEPHBIA XapaKTep W MOXKET OBITh HCIOJIh30BaHA
YUUTEISIMU (U3UKH TSI COCTABJICHHUSI CBOMX PA0OUYUX MPOTPAMM.

[IporpamMa 1O (QU3MKE HE CKOBBIBAET TBOPYECKYIO WHHUIMATUBY YUYHUTEIeH U
IPEOCTAaBIsAET BO3MOXKHOCTH JUISI pealu3allii  Pa3IMYHBIX METOAWYECKUX TOAXOJI0B K
MpenoaBaHuio (U3NKKH Ha YIIIyOJIEHHOM ypOBHE TPH YCJIOBHH COXpPaHEHHUs OO0s3aTeIbHOU
4acTH CoAep KaHus Kypca.

dusmka Kak Hayka o Haubosee o0IMIMX 3aKOHAX MPHUPOJIbI, BHICTYIAs B KaueCTBE yueOHOTo
npeMeTa B IIKOJIe, BHOCUT CYIECTBEHHBIH BKJIJ B CHCTEMY 3HAHUH 00 OKpY’KaIOIIEeM MHDE.
[IkombHBI Kypc QH3UKH — CHCTEMOOOPA3YIOUIMH Ui E€CTeCTBEHHO-HAYYHBIX YYEOHBIX
IPEMETOB, MIOCKOJIBKY (PH3MUECKUE 3aKOHBI JIS)KAT B OCHOBE IPOIIECCOB U SIBJICHUH, H3y9aeMbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomueit. VMcnonab3oBaHue W aKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUHM OMpeAeHsio XapakTep M OypHOE pa3BUTHE pPa3HOOOPa3HBIX
TEXHOJOTMIl B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, IOJYYEHHSI HOBBIX
MaTepHaJioB C 3aJaHHBIMH CBOWCTBamMH. M3yueHune ¢GU3MKM BHOCUT OCHOBHOM BKJIaa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI MHpa oOydaromerocs, B (OpMHpPOBAHUE
YMEHUH MPUMEHATh HAY4YHbI METOJ MO3HAHUS IIPU BBIITOJIHEHUH UMH YUE€OHBIX UCCIIETOBAHHA.



B ocHOBy kypca pu3uku Ha ypoBHE CpeIHEro oOIero oOpa3oBaHMs MOJOXKEH PsIl UICH,
KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €r0 IIOCTPOCHUSI.

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

Hoea zenepanuszayuu. B cooTBeTCTBUM C Heil marepuan Kypca (us3uku oObenuHEH
BOKpPYT (pu3mueckux Teopuil. Bemymmm B Kypce siBisiercss (pOpMUPOBAHHE IMPEICTaBICHUH O
CTPYKTYPHBIX YPOBHSAX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIolIb30BaHUE T'yMaHUTapHOTO
noTeHnuana (U3NIeCKOil HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU IIPpOoOIeMaMH.

Hoea npuknaonoi nanpaenennocmu. Kypc ¢usuku  yriayOGi€HHOrO  ypoOBHS
IperonaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHHYECKHUX M TEXHOJIOTMYECKUX MPUI0KEHUH
U3yYEHHBIX TEOpUi 1 3aKOHOB. IIpu 3TOM paccMaTpuBarOTCS Ha YpOBHE OOMIMX MPEICTABICHHUNA
¥ COBPEMEHHBIE TEXHUYECKHE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercs IMOCPEICTBOM BBEACHUS HIEMEHTOB COJAEpKaHMs,
HOCBALIEHHBIX 3KOJIOI'MYECKUM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TakKe 00CYKIeHHS MpoOIeM pallMOHAIBLHOTO IPUPOAOIIOJIB30BAHUS U
HKOJIOTHYECKOH OE30MaCHOCTH.

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. [lng yrayOn€HHOro YpoOBHS — 3TO CHUCTEMa CaMOCTOSITEIbHOIO
YUEHHUYECKOr0 SKCIEPUMEHTa, BKIIOYAIOMIET0 (PPOHTAIbHBIE YYEHHYECKHE OIbITHl IpHU
U3y4eHUM HOBOTO MaTepuasa, JiaboparopHbele paOoTbl M paboThl mpakTukyma. Ilpu sToM
BO3MOXKHBI JIBa crioco0a peanu3anuu GU3NYecKoro npakTukyma. B mepBom citydae mpakTHKyM
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 PabOT, KOTOpPhIE MPOBOJAATCS B Mpoliecce u3yueHus paszaena (temsl). [Ipu stom
1ol paboTamMH MPaKTUKyMa MOHUMAETCsl CAMOCTOSITENIbHOE MCCIIE0BaHUE, KOTOPOE MPOBOIUTCS
M0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa O€3 OIIAaroBOi HHCTPYKITHH.

B nporpamme no ¢usuke cucrema yueHHYECKOT0 SKCHEPUMEHTA, Ja00paTOPHBIX paboT U
NpaKkTUKyMa MpecTaBleHa €AUHBIM NepeyHeM. BoIOop TeMaTuKH ISl 3TUX BHJIOB YUYEHHUYECKHX
MPAKTUYECKUX pabOT OCYyIIECTBISETCS YYaCTHHUKAMU 00pa3oBaTeNIbHOTO Ipollecca MCXOAS U3
OCOOEHHOCTEH TMOYpPOYHOTO IUIAHUPOBAHUS M OCHAIIeHWs kaOwHeta ¢(usuku. [lpu sToM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHCA YMEHUSMH IPOBOAUTH TNpPSIMbIE M KOCBEHHBIE
U3MEpPEHUs, MCCIEIOBaHUs 3aBHUCUMOCTEH (M3NYECKUX BEJIWYMH MU IOCTAHOBKY OIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bornbiioe BHUMaHWE yIensieTcs PelieHHI0 pacuETHBIX W KadeCTBEHHBIX 3amad. [Ipu sTom
JUI PacYETHBIX 3a/a4 MPUOPUTETOM SBISIOTCS 3aJaud C SBHO 3aJaHHON M HESIBHO 3a/1aHHOU
(bu3nUecKoil MOJeNbI0, MO3BOJISAIOMINE TPUMEHATh U3yUCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK
U3 OJHOTO pasjiena Kypca, Tak MU MHTErpupys IpUMEHEHHE 3HAHUHM U3 pa3HbIX pasznenoB. s
Ka4eCTBEHHBIX 3a/ad IMPHOPUTETOM SBJSIIOTCA 3aJaHus Ha OOBsCHEHUe/NpeacKa3aHue
NpOTeKaHUs (U3UYECKUX SBJICHUN M MPOLIECCOB B OKPYKAIOWIEH XKHU3HH, TpeOyromue BhIOOpa
¢du3nveckoil Moenu Ui CUTyalluy MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBanusmu PI'OC COO k MarepuaabHO-TEXHHUUYECKOMY
o0ecreyeHnI0 y4eOHOro mpouecca Kype (Gpu3uku yriayOi€HHOro ypOBHS Ha YPOBHE CPEIHEro
oOuiero o0Opa3oBaHMs JOJDKEH M3ydaThCsl B YCIOBHUSX IPEAMETHOro KaOuHeTa. B kabunere
(GU3UKU T0JKHO OBITH HEOOX0IMMOE J1a00PATOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKa3aHHBIX
B IIporpamMmMe 1o (pu3nke y4eHH4eCKHUX OIBITOB, Ja0OpaTOPHBIX PabOT U paboOT MPaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JlemoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUM C MPHHLIUIIOM
MUHMMAaJIbHON JOCTATOYHOCTH M O0ECHEeYUBAET IOCTAHOBKY IEPEUMCIIEHHBIX B IIpOrpamMMme Io
(Gu3uKe KIIOYEBBIX JEMOHCTPAaLUN JUIsl HUCCIENOBAaHUS M3Y4YaeMbIX SIBJICHHH M IPOLECCOB,
HIMIIUPHYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpYZOBaHUE ISl YUYEHHUECKUX IMPAKTHUECKUX paboT (opmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M oOOecreyuBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuatomuxcs. TemaTuyeckue KOMIUIEKThI JIaOOpaTOpHOro 0O0OpyNOBaHMS JOJDKHBI OBITh
MIOCTPOCHBI Ha KOMILJICKCHOM HCIIOJIb30BAaHUHM AHAJOTOBBIX M IU(POBBIX MPUOOPOB, a TAKKE
KOMITHIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE HU(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU LIENISIMHU U3Y4eHUs GUUKU B 00ILIeM 00pa30BaHUU SBIISIFOTCSA:

dbopMHpOBaHUE UHTEPECA U CTPEMJIEHUS 00yUaroIUXCs K HAYYHOMY M3yUEHHIO IPUPOBI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOAE TMO3HaHUs W  (HOpMHUpPOBAHHE
UCCIIEI0BATEIBCKOTO OTHOILIEHHS K OKPYKAIOIUM SIBJICHUSIM;

(dopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJbTaTa H3yYeHHsS OCHOB CTPOEHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

(dbopMupoBaHHE YMEHUN OOBSACHATH SIBJICHMSI C UCIOJb30BaHHMEM (U3NYECKUX 3HAHUNA U
HaYYHBIX JOKa3aTeNIbCTB;

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

pa3BUTHE TIPEACTABIEHUH O BO3MOXKHBIX cdepax Oyayued mnpodeccuoHaNIbHON
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOHM, MOArOTOBKA K JaibHeiIIeMy OOyYeHHI0 B 3TOM
HalpaBJICHUH.

Jloctuxenune 3TUX Iiesiel oOecrieurBaeTcsl pelIeHHeM CIeAYIOLUX 3aJad B Ipoliecce
n3y4deHus Kypca GU3UKUA Ha yPOBHE CPEHETO 00IIero 00pa3oBaHus:

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

dbopMupoBaHrEe YMEHUI IPUMEHATh TEOPETUUECKUE 3HAHUS ISl 00bICHEHUS (PU3NUECKUX
SBJICHUH B IPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEIHEBHON KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUs Pa3JIMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UYECKON MOJIENbIO,
3aja4, MOJAPa3yMEBAIOUINX CaMOCTOSITENIbHOE CO3JaHHE (PU3MUECKOW MOJEeNH, aJeKBaTHOU
YCIIOBUSIM 33J]aui, B TOM YHCIIE 33]1a4 HHKEHEPHOTO XapaKTepa;

NOHMMaHue (PU3MYECKHMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTMYECKHUX IPOLIECCOB, MX BIUSHUSA HA OKPYIKAIOLIYIO CPEAY;

OBJIQICHUE METOJAaMHU CAMOCTOSITEJIBHOIO IUIAHUPOBAHMS M MpPOBEAEHUS (PU3MUECKUX
SKCHEPUMEHTOB, aHalIW3a W MHTEpIpeTauuy WHGPOpMalUU, ONpPEAETCHHUs IOCTOBEPHOCTH
MIOJIy4E€HHOT'O pe3yJIbTara;

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



pa3BUTHE UHTEPEca K chepam npodhecCHOHATBLHOM IS TEIIbHOCTH, CBSI3aHHOMN ¢ (DU3UKOM.

B coorBerctBun ¢ TpeboBanusiMu DPI'OC COO yrnyOn€éHHBIA ypOBEHb H3YyYEHUS
yaeOHOro mnpenmera «®Dus3mka» HAa YpPOBHE CpEIHEro oO0Imero oOpa3oBaHUs BBIOMpPACTCS
00yJaromMMUCs, TUIAHUPYIOIIUMHU TPOJODKEHHE O0pa30BaHHs 1O CIEHUAIBHOCTAM (PH3UKO-
TEXHUYECKOTO MPOdUIIs.

Ha usydenne gusuku (yriyOJE€HHBIN YPOBEHb) HA YPOBHE CPEAHETO O0IIEro 00pa3oBaHUs
orBojuTcs 306 yacos: B 10 kimacce — 136 gacoB (4 wacoB B Henenio), B 11 xkmacce — 170 gacos (5
YacoOB B HEJIEIIO).

[Ipenyaraemslii B mporpamMmme 1o (pu3mKe nepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JeJaeT BbIOOp MpOBeAEHUs 1a0OpaTOpHBIX padoT u
OTIBITOB C YYETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIINXCA.



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

Paznen 1. Hayunblii MeTO O3HAHUSA NPUPO/bI.

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

DKCHepuMEeHT U Teopus B Mpoliecce Mo3HaHUs Npupoibl. Habmonenue u sKcriepuMeHT B
buzuke.

CriocoObl u3MepeHus: GU3NYECKUX BEIWYHH (QHAIOTOBBIE U IU(MPOBBIE U3MEPHUTEIHHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemrnoctu u3MepeHuil Gu3ndecKux BeITU4rH (a0COIOTHAS U OTHOCUTEINbHAS).

MonenupoBanue (pU3NUECKUX SIBICHUN M MPOLIECCOB (MaTepuanbHas TOYKa, abCONIOTHO
TBEPOE TEJI0, UlealbHasl )KUKOCTh, UJI€aIbHBIN I'a3, TOUEUHBIH 3apsan). ' unoresa. ®uznueckuit
3aKOH, TPAHUIIBI €r0 TpuMeHUMOCTH. Dusndeckas Teopus.

Ponp u mecro ¢usuku B (HOpPMHUPOBAHMM COBPEMEHHOW HAyyHOW KapTUHBI MHUpPaA, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomoi, npaKmuKym.

W3mepenne cuibl TOKAa W HANPSHKEHUS B IEMH TOCTOSIHHOTO TOKa TIPU TOMOIIH
AQHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIBHBIX TPHOOPOB.

3nakoMcTBO ¢ 1M poBoil Jaboparopueit nmo ¢usuke. [Ipumepsl u3mMepeHus PU3NIECKUX
BEJTMYUH TIPU MOMOIIN KOMITBIOTEPHBIX JTATYHKOB.

Pa3nes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABuxkeHUE. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBHkeHus. Cucrema
OTCYETA.

[Ipsimast 1 oOpaTHas 3aa4u MEXaHUKH.

Panuyc-BekTOop MarepuanbHOM TOYKHM, €ro MPOEKUMH Ha OCH CHUCTEMBl KOOpJUHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUAHbHOW TOYKH, UX MPOEKIIMH HA OCH CHCTeMbl kKoopauHaT. CloXKeHHE TEepeMENICHUN 1
CJI0KEHHE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEMHOE ABUKEHUE. 3aBUCUMOCTh KOOPJIUHAT,
CKOPOCTH, YCKOPEHUS U IIyTH MAaTepUaTLHON TOYKHA OT BPEMEHU U X TPaPUKH.

CBobOomHoe mazeHue. YcKopeHue cBOOOTHOTO majeHus. J[BrkeHue Tena, OpOIeHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MAaTEPUAIbHOM TOUKHU
OT BpEMEHH U UX TpauKu.

KpuBonunerinoe nBuxeHue. J[BuxeHne MaTepruaaibHOM TOYKH 110 OKPYKHOCTH. YTJ0Bas 1
nuHenHas ckopocTh. Ilepwon m dactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTebHOE (TaHTCHIINALHOE) U TIOJTHOE YCKOPEHUE MATePUATBHON TOUKH.

TexHu4eckue YCTpONCTBA W TEXHOJOTUYECKHE TMPOLECCHl: CIHAOMETP, JBH)KCHHE
CHapsJI0B, LIETIHbIE, IecTepEHYAThIe U PEMEHHBIE Nepeayl, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mogenb cuctemMbl 0TCUETA, MIUTFOCTPALINS KUHEMATHUECKUX XapaKTEPUCTUK JIBHXKCHHUS.

CriocoObI uccae10BaHus ABIKCHUN.

NnnrocTpanus npeieapHoro nepexoaa 1 U3MepeHue MrHOBEHHOM CKOPOCTH.



[IpeoOpazoBanme NBHKEHUI C UCTIOIB30BAHINEM MEXaHH3MOB.

[Tagenue Ten B BO3AYXE U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGmronenne ABM>XeHUsS Teja, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPHU30HTAIBHO.

HamnpaBnenue CKOpoCcTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

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

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomot, npaKmuKym.

N3yueHne HepaBHOMEPHOTO JIBXKEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3Mepenne yckOpeHUsT TMpU MPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBHIKCHUU IO
HAKJIOHHOM TJIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUKEHUH.

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

W3yuenmne nBUKEHUS Teja, OpOIIEHHOTO TOPU30HTAIBHO. [IpoBepKa rUmoTe3sl O MPSIMOi
MPONOPLUUOHAIBHON 3aBUCUMOCTH MEX1Y AAIBHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

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 cucTemMbl OTCUETA. [ [pUHIMI OTHOCHUTEIBHOCTH
[anunes. HenneprmanbHbie CUCTEMBI OTCUETa (OMpEIEICHUE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3unmu cui.

Bropoii 3akoH HeroTOHA 1711 MarepraibHON TOUKHU.

Tperuii 3akoH HproTOHA i1 MaTepUanbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh ITPABUTAIIMOHHON 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. IlepBas 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. Cunia cOnpoTUBIEHUS MPU ABMKEHUU Tella B JKUIKOCTH WU Tase, e€
3aBHCUMOCTbH OT CKOPOCTH OTHOCHUTEJIBHOTO JBUKECHUS.

Hasnenue. 'unpocrarnueckoe nasnenue. Cuia Apxumena.

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

Hemoncmpayuu.

Hab6nronenue nBuKeHUS TEN B HHEPIMAIBHBIX M HEMHEPIIUATBHBIX CHCTEMaX 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 MHEPLUAIBHOW CHCTEME OTCUETA.

PaBeHCTBO CuJl, BOBHUKAOLIMX B PE3YJIbTATE B3aUMOIEHCTBUS TEIL.

N3mepenne mace 1o B3auMOJICHCTBHUIO.

HesecomocTs.



Bec Tena npu yCKOPEHHOM NOIBEME U MTaJICHUN.

[{eHTpOoOE)KHBIC MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHHUS U CKOJIbKECHHUS.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

H3mepenne paBHOAECHCTBYIONICH CUJI TP IBHXKEHUU OpycKa 110 HAKJIOHHOM MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBWXCHHS Opycka IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

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

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

N3mepenne kodpGuUIEeHTa TPEHHUS 10 BEIMYUHE YIIIOBOTO KOA(PPHUIIMEHTa 3aBHCUMOCTH
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.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpamaTelbHOE JIBHXKEHUE TBEPIOTO Teja.
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.

TexHudeckue yCTpONCTBA M TEXHOJIOTMYECKHE ITPOLECCHI: KPOHIUTEWH, CTPOUTENIBbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnosus paBHOBeECHS.

Buaer paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomoi, npaKmuKym.

HccnenoBanue yclIoBUN paBHOBECHUS TBEPIOTO TeJla, UMEIOILEr0 OCh BPAICHHUS.

KoHcTpynpoBaHue KpOHIITEHHOB U pacy€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 TOYEeK. TeopeMa o JBUKEHUH LIEHTpa Macc.

Hmnynbe cHIIbl M U3MEHEHHE UMITYJIbCa 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 IepemeleHuu. ['paduyeckoe mpeacTaBieHue
paboThI CHITHL.

MOIIHOCTD CHUIIBL.

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

IToreHnManbpHBIe M HEMOTEHIMANbHBIE cuibl. [loTeHnmanbHas sHeprus. [loTeHuuanpHas
SHEPrus yrpyro nehopMHpPOBAHHOW NpYyKUHBL. [loTeHIManbHAs 3HEPrUs Tesla B OJHOPOIHOM



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

CBsi3b pabOTHI HEMOTEHIUATBHBIX CHUJ C MU3MEHEHHEM MEXaHWYECKOH SHEPIUU CHCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKON YHEPIHUH.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

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

TexHHYeCKHE YCTPONMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: IBUKCHHUE PAKET, BONOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE BUKEHUE.

M3mepeHne MOIHOCTH CHJIBI.

W3MeHeHne 3Hepruy Tea Mpu COBEPILIEHUHU pabOThI.

B3anmMuble npeBpaleHus KMHETHYECKOW M NOTCHIMAJIBHOW 3HEPrUi IpU JIEHCTBUM Ha
TEJIO CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomol, npaKmuKym.

N3mepenne umiryiibea Tea o TOpMO3HOMY ITyTH.

M3mepeHue cuiibl TATH, CKOPOCTH MOJEIHU 3JIEKTPOMOOUIIS U MOLITHOCTH CUJIBI TATH.

CpaBHeHNE U3MEHEHHS UMITYJIbCA TEIa C UMITYJIbCOM CHJIBL.

HccenenoBanue CoOXpaHeHUs UMITYJIbCa PHA YIPYTOM B3aUMOJEHCTBHH.

N3mepeHre KHHETUYECKOM YHEPTUHN Teja 0 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHUS MTOTEHLUAIBHOM YHEPT U NPY>KUHBI ¢ paOOTOM CUIIBI TPEHHUSL.

Onpenenenue paboOThl CHIIBI TPEHUS MPH JIBUKEHUH TeJa M0 HAKJIOHHOMN TIOCKOCTH.

Paznen 3. Moaekyasipuasi pu3suka u TePpMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOU MeopUU.

OcCHOBHBIE TOJIOKEHHSI MOJIeKyIsgpHO-KuHeTHnueckod Teopun (MKT), ux omnbiTHOE
obocHoBanue. uddysus. bpoyHoBckoe nBmkeHue. XapakTep ABMKEHHS M B3aUMOACHCTBUS
YacTHI BemecTBa. Mojenu CTPOCHHSI Ta30B, KUIAKOCTEH U TBEPIBIX Tel U OOBSICHEHHUE CBONCTB
BElleCTBA HAa OCHOBE A3TUX Mozened. Macca u pasmepbl Mozekyn (atomoB). KommdectBo
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 B3aUMOJACUCTBYIOT APYT C APYTOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomtoTHas Temieparypa
(wkanma Ttemmnepatyp KeneBuna). 3axon Jlanprona. M3omporecchl B uaealbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHre U30IPOILIECCOB: N30TEpMa,
u30Xx0pa, n3obapa.

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

CBs3p  aOCOJIIOTHOW  TeMmIepaTypbl TEPMOJMHAMHYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOW DHEPrueH MOCTyaTeIbHOIO TEIUIOBOIO JBUKEHU €€ YaCTHLL.



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

Hemoncmpayuu.

Mopenu nBUKEHUS YaCTUL BELIECTBA.

Monenb OpOyHOBCKOTO TBUKEHHUS.

Buneoponuk ¢ 3anucpio peajibHOro OpOyHOBCKOI'O IBH)KEHUS.

Juddysus xumkocTen.

Mognens onbiTa lllTepHa.

[IpuTsxeHne MOJIEKyI.

Mogenu KpUCTAIIINYECKUX PEIIETOK.

Habumonenue u rccnenoBanne U30IpOIECCOB.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue npoiiecca yCTAaHOBICHHS TEINIOBOTO PAaBHOBECHS IIPU TEIJIOOOMEHE MEXIy
ropsiuei U X0JO0JHOW BOJOM.

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

N3yueHune n30X0pHOTro Impolecca.

N3ydenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHMS COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepMoguHamuueckast (TH) CHUCTEMA. 3ajaHve  BHEUIHUX  YCJIOBUM Ui
TEPMOJMHAMUYECKOM CcUCTeMbl. BHemHume w  BHyTpeHHue napamerpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KAK CPEAHHUE 3HAYCHHUs BEIUYMH, ONMCHIBAOIINX €€ COCTOSHUE
Ha MUKPOCKOIIUYECKOM YPOBHE.

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

Mogens uAcalbHOrO Tra3a B TEPMOJAMHAMHUKE — CHCTEMAa YpPAaBHEHUM: YypaBHEHUE
MenneneeBa—Knaneiipona u BbIpaXeHUE Uil BHYTPEHHEW SHEpPruu. Y CIOBUS MPUMEHUMOCTU
TOM MOJENU: HU3Kasg KOHUEHTpalMsl YacTUll, BBICOKME TeMmIleparypbl. BeipaxeHue nms
BHYTPEHHEHN YHEPTUU OJHOATOMHOTO UACAIBHOTO ra3a.

KBazucrarnueckue 1 HECTATHYECKUE MPOLIECCHI.

DnemeHTapHas paboTa B TepMOAMHAMUKe. Berauciaenue padoThl o rpaduky mporecca 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 TeIUioTa CropaHus TomuMBa. Pacuér kommyecTBa
TETJIOTHI TIpH Tetutonepenaye. [lonstue 00 agnadbaTHOM Mporiecce.

[lepBbiii 3ak0H TepMoauHaAMUKU. BHyTpeHHss sHeprus. KomuuecTtBo TemiaoTel U paborta
KaK MEpbl U3MEHEHUsI BHYTPEHHEN SHEPTUU TEPMOJIUHAMUYECKON CUCTEMBI.

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

BTopoil 3aKk0H TepMOJMHAMMKHU JJI1 HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO II€PEIaTh
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 MCIIOJIb30BaHUSI TEIUIOBBIX JIBUTarenel. TemnoBoe 3arps3HeHue
OKpYXaloIIeil Cpebl.

TexHuueckue yCTpOMCTBA U TEXHOJOTHYECKUE MPOLECCHI: XOJIOIUIbHUK, KOHAUIMOHED,
TU3ETbHBIA W KapOIOpaTOPHBIM JBUTATENM, MapoBas TypOWHA, TOIYyYEHUE CBEPXHHU3KHX
TEeMIIepaTyp, YTWUJIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIIOJIB30BAHMEM TEIUIOBOIO Hacoca,
YTUIM3aUs OMOOPTaHUYECKOTO TOIUIUBA JIJIsl BEIPAOOTKH «TEIIJIOBOM» U DJICKTPOIHEPTHUH.

Hemoncmpayuu.

N3meHnenue TemmepaTypsl py aiuadaTHYeCKOM PaCIIuPEHUH.

BosgyuHoe oruuso.

CpaBHeHME yJI€IbHBIX TEIIIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

UccnenoBanue annadbaTtHOro mpoiiecca.

KommbrorepHbie MOIENIH TETUIOBBIX JTBUTATENCH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

N3mepenne yienbHONU TEIIOEMKOCTH.

HccnenoBanue nporiecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annadbaTtHOro mpoiiecca.

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

Tema 3. Azpecamnvie cocmosanusn eeuiecmea. Dazoevie nepexoobl.

[TapooOpa3oBanue u KoHAeHcaus. Vicmapenwme wu kumeHue. YaenbpHas TeruioTa
napooOpa3zoBaHMUs.

Hacpiiennsle ¥ HeHachlllleHHblE mapbl. KadecTBeHHass 3aBUCUMOCTh IJIOTHOCTH U
JABJICHUs HACBIIIEHHOTO Tapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BhEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIICHUS OT JABJICHUS B KUKOCTH.

BrnaxHocThs Bo3ayxa. AGCOTIOTHAS M OTHOCUTENbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannuueckre u aMmopdHbie Tena. AHMU30TPOIUS CBOWCTB KPUCTAILIOB.
[1naBneHue u KpucTau3amus. Y aelibHas TerioTa miasieHus. CyOmumarius.

Hedopmaruu tBEpHoro Tema. Pactsbkenune u cxarue. Cosur. Moayne FOnra. Tlpenen
yOpyrux aedopmaruii.

TemoBoe pacuiMpeHne KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U THHEHHOE pacUIupeHue.
AHrapMOHHM3M TEIUJIOBBIX KOJICOAHWN YACTHI] BEIIECTBA KaK MPUYMHA TEIIOBOTO PACITUPEHUS
Ten (Ha KAYeCTBEHHOM YPOBHE).

[TpeoOpa3zoBanue YHEPTUH B (PA30BBIX MEpEXOax.

YpaBHEeHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTspKeHHE. KodduiMeHT moBepXHOCTHOTO HaTshkeHUs. KanwmmispHbie
sBJeHUd. [aBieHue noJ NCKpUBIEHHON MMOBEPXHOCTHIO xkuakoctH. ®opmyna Jlamnaca.

TexHu4eckue YCTPOMCTBA U TEXHOJOTUYECKHE TMPOIECChl: JKUIKUE KPUCTAIUIBL,
COBpPEMEHHbBIE MaTepUaJIbl.

Hemoncmpayuu.

TermoBoe pacmmpeHue.

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue. Kunenue rnpu NOHMKEHHOM JaBJICHUU.

N3Mmepenne cuiibl MOBEPXHOCTHOTO HATSKEHHUS.



OnBITHI ¢ MBUIBHBIMH TUIEHKAMH.

CmauuBanue.

KanumnspHele siBneHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAIIMYECKOTO BELIECTBA.

Bunsr nedopmarmii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKmuKym.

N3yueHne 3aKkOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEN.

N3Mmepenne y1enbHOM TEIIOTHI TJIABJICHUS JIbA.

N3y4eHue CBOMCTB HACBHIIIEHHBIX [1apOB.

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

N3mepenune kodpuIeHTa MOBEPXHOCTHOTO HATSKCHHUSI.

N3mepenne moayins FOnra.

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, AMIIEKTPUKH W IOJYIPOBOAHUKH. DJIEMEHTApPHBIA 3JIEKTPUUECKUN
3aps. 3aKOH COXpaHEHUs SJIEKTPUUECKOro 3apsija.

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

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

Hanpsok€aHocTs  amekTpuueckoro moiis. IlpoOnbiif 3apsa. JluHum HanpsokEHHOCTH
aneKTprudecKkoro nosst. OHOPOIHOE FNEKTPUUYECKOE TTOJIE.

IToTeHIMaNbHOCTh AIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NMOTEHIMANIOB M HaIPSKEHUE.
[TorennnanpHass ~ dHEprus  3apsga B DJJEKTPOCTATHYECKOM  IIOJIE. ITorenunan
IIEKTPOCTATUYECKOro Mouisd. CBsA3b HANpPsDKEHHOCTH IMOJII M PAa3HOCTH IOTEHIMANIOB IS
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJHOTO, TaK U HEOJHOPOJIHOTO).

[TpuHIMI CyneprO3UIIUH SJEKTPUUECKUX MOJEH.

[Tone Toueuynoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. Ilone paBHOMEpPHO
3apspkeHHOro mo o0wémy mapa. [lome paBHOMEpHO 3apsDKEHHOH OECKOHEYHOM IITOCKOCTH.
KaptrHbl mMHMI HANPSYKEHHOCTU ATUX TMOJIEN M SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B AJIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPSAJIOB.

JIMdIIEKTPUKN B JIEKTPOCTaTUYECKOM IToJIe. J(ManekTpuuecKas NIpOHUIAEMOCTD BELECTBA.

Kongencarop.  DNeKTpo€MKOCTh  KOHJEHCATopa.  DIEKTPOEMKOCTh  IJIOCKOTO
KOHJIEHCaTOopa.

[MapannensHOE  coeqMHEHHWE  KOHIEHCATOpoB.  [lociemoBaTenbHOE — COCAMHEHUE
KOHJICHCATOPOB.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATOopa.

JIB>KeHue 3apssKeHHON YaCTHITBI B OJTHOPOIHOM SJIEKTPUUYECKOM TIOJIE.

TexHu4ecKrue yCTpONCTBA W TEXHOJOTHMYECKHE TPOIECCHI: JIEKTPOCKOI, AJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3aIIUTA, 3a3EMIICHHE JICKTPONPUOOPOB, KOHIEHCATOPHBI, TeHepaTop BaH ne
I'paada.

Hemoncmpayuu.



Y CTpolcTBO ¥ MPUHIUIT JCUCTBUA SJIEKTPOMETpA.

DNEKTPUUECKOE MOJI€ 3apyKEHHBIX IIaPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IIOJIE.

DneKTpocTaTU4ecKast 3alluTa.

YCTpolcTBO U AEMCTBUE KOHJAECHCATOPA IMOCTOSHHOW M IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  JIEKTPOEMKOCTH  IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM IUIACTHUH,
PAcCCTOSIHUS MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus MEKTPUYECKOT0 OIS 3apsyKEHHOTO0 KOHAEHCATOpPA.

3apsiaKa U pa3psiKka KOHAEHCAaTopa Yepe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmuKym.

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 (HANPSOKEHHs]) TIPU  MOCIEAOBATEIHHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. IlocmoanHbwlit I1eKmpu4ecKuili mok.

Cuiia Toka. [IoCTOSIHHBIN TOK.

VYcnoBus CyniecTBOBaHHS IOCTOSIHHOTO 3JIEKTPUYECKOro ToKa. VICTOYHMKHM —TOKa.
Hampsoxkenne U u 3J1C é&.

3akoH OMa JJ1 y4acTKa LEMH.

DJIEKTPUUYECKOE  CONMPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
IPOBOJAHMKA OT €ro JUIMHbI U IUIOUIaJM IONEPEYHOrO0 CEUeHHUs. YeNIbHOE CONpPOTHUBIIEHUE
BEILIECTBA.

[locnenoBarenbHOE, NapajlIeIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux nenei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH Jlxoyns—Jlenna.

Mo1HOCTb 31eKTprUYecKoro Toka. TernoBas MOITHOCTh, BhIJENsIEMast Ha PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBJIIEHHME HUCTOYHHMKA TOKa. 3akoH Owma g TOJIHOMN
(3aMKHYTOM) 2NIeKTprUecKoi emu. MoIHOCTh UCTOYHUKA ToKa. KOopoTkoe 3aMbIKaHue.

Konzgencarop B 11enu noCcTOSIHHOTO TOKA.

TexHnyeckue YCTpPOHCTBA M TEXHOJOTHYECKHE IPOLIECCHI: aMIIEPMETP, BOJBTMETD,
peocTar, CYETUHK AIEKTPUUECKOM SHEPTUH.

Hemoncmpayuu.

N3mepenne cuitbl TOKa ¥ HAMPSOKSHMS.

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

3aBUCUMOCTh CONPOTUBIICHUS IIWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

HccnenoBanue 3aBUCHMOCTM  CHJIBI TOKA OT CONPOTUBIICHHS IIPU  IMOCTOSTHHOM
HaIpsKECHUU.

ITpsimoe m3mepenne DJIC. KopoTkoe 3aMbIkaHuE rajibBaHUYECKOI'O JIEMEHTA M OLEHKa
BHYTPEHHETO CONPOTUBIICHUS.



Cnioco0OsI coeqHEHUsT UCTOYHUKOB Toka, DJIC GaTapeid.

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

Yuenuueckuit s3xcnepumenm, nabopamopusie pabomst, npaKmuKym.

HccnenoBanue CMENIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoOTUBIEHHSI IPOBOJHUKOB.

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 BPEMEHU IIPU 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 ¢ paznuunwlx cpeoax.

DnekTpuueckas MPOBOAMMOCTh PA3IMYHBIX BEIIECTB. OJEKTPOHHAS MPOBOJUMOCTD
TBEPABIX ~ METAJUIOB.  3aBUCHMOCTb  COINPOTUBIEHUS  METANIOB  OT  TEeMIepaTyphl.
CBepXIpoOBOAUMOCTb.

DNIeKTpUUYECKHI TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MpPHUMECHAas MPOBOJUMOCTH IOJYIPOBOJIHUKOB.
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 METAJIJIOB U MOJIYIIPOBOIHUKOB.

OaHOCTOPOHHSSA MPOBOMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKkmuxym.

Hab6nronenue anexTponusa.

W3mepenue 3apsia OJHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTU COITPOTUBIICHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

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  TMOTPEIIHOCTH  W3MepeHudd  ¢usmueckux BenuuuH. OIlleHKa  TpaHuIl
MOTPEIIHOCTEH.



[IpoBeneHNE KOCBEHHBIX WM3MEpPEHUH, WCCICIOBAHUNA 3aBUCUMOCTEH  (U3HMYECKUX
BEJIMYMH, MPOBEpPKA MPEAIOKEHHBIX TUNOTE3 (BBIOOp M3 pabOT, OMUCAHHBIX B TEMATHYECKUX
paszznenax «Y4eHUYECKUH IKCIIEPUMEHT, JIa0opaTOpHBIC PabOTHI, MPAKTUKYM) ).

MexnpeaMeTHbIe CBSI3H.

Uzyuenue kypca ¢pusuku yriryonéHHoro ypoBHs B 10 kiacce OCyLIECTBISIETCS ¢ YYETOM
COJICPIKATENBHBIX MEXKIPEIMETHBIX CBS3€ C KypcaMH MaTeMaTUKH, OWOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO008 HAYYHO20 NOZHAHUA:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, (Qu3uyeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJCIIMPOBAHUE, MO/ICIIb, U3MEPEHHE, MIOTPEIIHOCTH U3MEPEHUM, U3MEPUTEIIbHbIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peuieHue cucteMmbl ypaBHeHuil. Jlunelinas ¢yskius, mnapabona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuyeckue GyHKIUU: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. BEKTOphl M MX MPOEKIMH Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe IBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TeII000MeH
JKUBBIX ~ OpraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXKalomled  cpeapl,  yTUIU3alus
OMOOPraHNYECKOT0 TOIUTMBA JUIsl BBIPAOOTKU «TEIUIOBOW» M JJIEKTPOIHEPTUH, MMOBEPXHOCTHOE
HATSDKEHUE Y KaMWUISIPHBIC SBJICHUS B IPUPOJIE, SJIEKTPUUECKHUE SIBJICHUS B )KUBOUM IIPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, MoJIyYeHne HAHOMATEepUaJoB, TEIUIOBbIE CBOMCTBA TBEPABIX TN, KUAKOCTEN U
ra3oB, OKHJIKHE KPHUCTAJIbI, DJJIEKTPUUYECKHE CBOWCTBA METAJJIOB, AJICKTPOJUTHUYECKAS
JIUCCOITUAITNS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOTIHSI.

T'eozpaghus: BnaxxHOCTh BO3lyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozusa: nipeo0Opa3oBaHue IBUKEHHUM C UCMOIB30BAHUEM MEXaHU3MOB, YUET CYXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTHYECKHE KOHCTPYKIUU (KPOHIITEWH, peméryaThie
KOHCTPYKIIMH ), UCTIOJIH30BaHUE 3aKOHOB COXPAHEHUS MEXaHUKU B TEXHUKE (THPOCKOII, BOJIOMET
U JIpyrue), OBUTATelh BHYTPEHHETO CropaHus, MapoBas TypOWHa, OBITOBOW XONOIWJIHHUK,
KOHJIMLUOHEP, TEXHOJOTUH TOJYYEHUS COBPEMEHHBIX MAaTe€puajgoB, B TOM YHCIIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHYecKas  3alluTa,  3a3eMJICHUE
ANEKTPONPUOOPOB, TA30pA3PSIAHBIC JTAMITBI, TOTYIIPOBOHUKOBBIE MPUOOPHI, TaThbBAHHKA.

11 KUIIACC

Pasznea 4. duekTpoauHaMuUKAa.

Tema 4. Maznummnoe none.

B3aumopeiicTBue MOCTOSIHHBIX MAarHUTOB M NPOBOJAHUKOB C TOKOM. MarHuTHOe mMoJe.
Bekrop marauTHON MHAYyKIMH. [I[puHIMN Cyneprio3nuy MarHUTHBIX NTOJIEH. JIMHUKM MarHUTHON
WHIYKITAU.

MarnuTtHoe 1oJie TPOBOAHUKA C TOKOM (IPSIMOTO MPOBOJHHUKA, KATYIIKH U KPYTOBOTO
BUTKA). OnbIT Dpcresa.

Cuna Amriepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna JlopeHma, €€ HampaBieHHE W MOIYJb. JI[BUXKEHHE 3apsyKEHHOW 4YacTHUIbl B
OJIHOPOJAHOM MarHuTHOM mose. PaGora cuiel Jlopenna.

MarunutHoe nose B Beuectse. GeppoMarHeTHKH, Mapa- U IUaMarHeTUKH.



TexHu4eckue yCTpOWCTBA M TEXHOJIOTMYECKHE NPOLECCHl: MPUMEHEHHE MOCTOSHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOHM, YCKOpUTEIN
3JIEMEHTAPHBIX YaCTHULI.

Hemoncmpayuu.

Kaptuna nauHMI WHAYKIMM MarHUTHOTO TIOJI TOJOCOBOTO U MOJKOBOOOPa3HOIO
IIOCTOSIHHBIX MarHUuTOB.

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>KeHUs My4yKa JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI OEHCTBUS STEKTPOU3ZMEPUTEIBHOTO IPUOOpPa MATHUTOIICKTPUUECKON CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomot, npaKmuKym.

HccnenoBanre MarHUTHOTO NOJISl HOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa 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 MHAYKIUHM. [loTok BekTopa MarHuTHOM MHAYKIuu. DJ(C
MHAYKIMU. 3aKOH 3JIEKTPOMarHUTHOM uHAykuun Papanes. BuxpeBoe ayieKTpuyeckoe IoJie.
Toxku dyko.

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

IIpaBuno Jlenna.

WuayktuBHocTh. Karylika WHAYKTUBHOCTHM B 1LI€NM TIOCTOSIHHOTO TOKa. SIBieHue
camonHaykuuu. 9J1C caMOMHAyKINN.

OHeprus MarHUTHOT'O TOJIS KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuuyeckue yCTpOHWCTBA U TEXHOJIOTMYECKHWE MPOLECCHl: HWHAYKIIMOHHAS II€Yb,
COJICHOMJI, 3aIIMTa OT 3JIEKTPU3ALMH TEN IIPU IBUKEHUU B MAarHUTHOM I10JI€ 3EMJIU.

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 D/]C caMOMHAYKIMU OT CKOPOCTH M3MEHEHUS CHJIbI TOKA B
LEMH.

Yuenuueckuii sxkcnepumenm, nabopamopmusvie padbomoi, npaKmuKym.

HccenenoBanue siBIEHUS 2IEKTPOMATHUTHON UHAYKIUH.

OnpeneneHne NHAYKIMY BUXPEBOIO MarHUTHOT'O TIOJIS.

HccnenoBanue ABJIEHUS CAMOUHIYKIUH.

COopka Mozenu 3JIEKTPOMarHUTHOTO TeHepaTopa.



Pa3pen 5. Kojed6anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

KonebarenbHas cucrema. CBOOOAHBIE KOTEOAHMS.

['apmonnueckue  konebanus. KunHemaTmueckoe M JAMHAMHUYECKOE  OMMCAHUE.
DOHepreTuyeckoe ONHUCaHWE (3aKOH  COXpPAHEHHS  MEXaHMYeCKOW sHepruu). BeiBox
JUHAMUYECKOTO  OMHMCAHUS TapMOHMYECKMX KoJeOaHWi W3 HMX DJHEPreTUYecKoro u
KMHEMaTU4YECKOTO OIIMCAHMS.

Ammmatyna u ¢$aza kosnebanuii. CBsS3b aMIUIMTYbI KOJICOAHWNW HMCXOMAHOW BEIIMYUHBI C
aMIUIUTYAaMU KoJjieOaHui €€ CKOPOCTU U YCKOPEHHS.

[Tepuon u yacrora konebanuii. Ileproa Manbsix cBOOOIHBIX KOJIEOAHUN MAaTEeMaTHYECKOTO
masiTHHKA. [leprnos cBOOOAHBIX KOJICOAHUH PYKUHHOTO MAasITHUKA.

[TonsTe o 3aryxaroumx KojeOaHusx. BeiHyXIneHHble KojeOanus. PesonaHnc.
Pe3zonancHas kpuBas. BiusHue 3aTyxaHus Ha BUJ PE30HAHCHON KPUBOW. ABTOKONIECOAHHUS.

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

Hemoncmpayuu.

3anuch KojaebaTenbHOr0 ABUKCHHUS.

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

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

HccnenoBanue kosnebaHMi rpy3a Ha MAacCHUBHOM NpYyKHMHE C LEnbi (OPMHPOBAHUS
npeJicTaBIeHU 00 naeanbHON MOJENN NPy KUHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTuU NpHU KoeOaHUAX Irpy3a Ha MpYyKHUHE.

HccnenoBaHue BEIHYXKICHHBIX KOJIEOaHUH.

Habmtonenue pesonanca.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomoi, npaKmuKym.

N3mepenue nepuoia cBOOOAHBIX KOJIEOaHUN HUTSHOTO U IPYKMHHOTO MasiTHUKOB.

M3yueHne 3aKOHOB JBM)KEHUS Teja B X0/€ KoJIeOaHU Ha yIpyroM IHoJBece.

N3y4eHne NBUKEHHSI HUTSHOTO MAasTHHUKA.

[TpeoOpa3zoBaHue F3HEPTUH B IPY>KUHHOM MAasSTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXaOUMX KOJIeOaHuUH.

HccnenoBaHue BEIHYXKICHHBIX KOJIEOaHUH.

Tema 2. dnexkmpomaznummnule Konebanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOAHUS B HWICATHHOM
kosnebaTenbHOM KoHType. ®Popmyna Tomcona. CBA3b aMIUIMTYIbl 3apsjia KOHAEHcaTopa C
aMIUTUTYI0N CHJIIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHUs PHEPTUH B UJICATILHOM KOJIeOaTeIbHOM KOHTYDE.

3aryxamoliyde 3JeKTPOMarHuTHble KosieOaHusl. BbIHYXJEHHbIE AIIEKTPOMarHUTHBIE
Kosie0aHusl.

IlepemeHHBINT TOK. MOIIHOCT NEPEMEHHOIO0 TOKAa. AMIUIMTYJHOE M JIEHCTBYIOIIEE
3HaYeHHUE CHJIbI TOKA U HAINPSDKEHUS TIPU PA3IMYHON (OpMe 3aBHCUMOCTH IIEPEMEHHOTO TOKa OT
BPEMEHU.

CuHycouJanbHbIM IEPEMEHHBIN TOK. Pe3ucTop, KOHJAEHCATOp M KaTylIKa MHAYKTUBHOCTH
B LIENU CUHYCOUJAJIbHOIO MEPEMEHHOIO TOKA. Pe30HaHC TOKOB. Pe30HaHC HanpsKeHU M.

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



OKOJIOTUYECKME PHUCKHU IIPU IMPOU3BOJACTBE JJIEKTPOdHEpruu. KynbTypa HCHOIB30BaHUSA
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKU3HHU.

TexHudeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: AJIEKTPUYECKUM 3BOHOK,
TEHEPaTOp IEPEMEHHOIr0 TOKA, JINHUU JIEKTpoIiepeiay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOJHBIX KOJIEOAHUN OT MHIYKTUBHOCTU U EMKOCTH KOHTYDA.

OcuusuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1eHHBIE CUHYCOUIATIbHBIE KOJIE0aHusl.

Pe3ucrop, kaTymka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIETIH IEPEMEHHOIO TOKA.

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

YCTpORCTBO M IPHUHIIUIT ACUCTBHS TpaHCcHopMaTopa.

Monenb TMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, 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 31eKmpoMazHUMHbLE 0IHbL.

MexaHnyeckue BOJIHBI, YCJIOBHS HX pachpocTpaHeHus. [lonepeuynsle M IpoOAOJIbHBIE
BosIHBL. Ilepuon, ckopocTs pacnpocTpaHeHHs M AjauHa BOJIHBL. CBOMCTBA MEXAHMYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKus.

3Byk. CkopocThb 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  3JEKTPOMarHUTHBIX BOJIH:  OTpaXXeHHE, MpeJIOMJICHHE, MOJspU3alus,
uHTEephepeHIMs U AU(PaKIIHsL.

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

[TpuHIIMIIBEI paIOCBA3U U TeNeBUACHUS. Pagnonokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEH Cpenbl.

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

Hemoncmpayuu.

OO6pa3oBaHue U pacrpoOCTPaHEHHUE TOMEPEYHBIX U MPOJOIBHBIX BOJH.

Kounebmromeecs Ten0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUIA.

HabmioneHue oTpaxeHus U NPeTOMICHUS MEXaHUUECKUX BOJIH.

Habmonenue narepdepeHnn 1 [uppakiind MEXaHUYECKHX BOJIH.

AKyCTUYECKUI PE30HAHC.



CBolicTBa yJIbTpa3ByKa U €ro MPUMEHEHHE.

HaGumroneHne cBsI3u I'POMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMUTYJ0H W 4acTOTOM
KOJICOaHUH.

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

Oo6napyxeHre HHPPAKPACHOTO U YIHTPA(UOIECTOBOTO U3ITyUSHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomst, 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.

[Ipenomnenue cBera. 3akOHBI MpEIOMJICHHS CBeTa. AOCOJIOTHBIM IOKa3aTelb
npesnoMieHuss. OTHOCUTENbHBIA MOKa3aTelnb mpeaomiieHus. [locTOSHCTBO 4acTOThl CBeTa U
COOTHOUIEHUE JIIMH BOJIH MPU NEPEXOJE MOHOXPOMATHYECKOTO CBETa Yepe3 I'paHully pasjeiia
JIBYX ONTUYECKHUX CPEJI.

Xon nyueit B mpusme. ucnepeust ceera. ClioxkHBIH cocTaB Oenoro cera. LlBer.

[Tonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi mojaHOro BHyTPEHHETO OTPaKEHHUS.

Cobupatonue ¥ paccewBaronie JHH3BL. ToHKas nuH3a. DOKyCHOE paccTOsSHUE U
ONTHYECKasl CUJIa TOHKOHN JMH3bl. 3aBUCHUMOCTb (POKYCHOTO PAacCTOSHUSI TOHKOM cdeprueckoit
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENILHOTO MOKa3aTess MPeIoMIICHHS.

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 CHUCTEMaXx.

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

[Ipenenbl npUMEHUMOCTH T€OMETPUUECKOMN ONITHUKH.

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

Hudpakmus cBera. [JudpakiuonHas pemérka. YcioBue HAOMIOACHHUS TIJIABHBIX
MaKCHUMYMOB TP MaJIeHUA MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHu4ecKkue YCTPONCTBA W TEXHOJOTMUYECKHE MPOLECChl: OYKH, JyMa, MEePUCKOIL,
dboroanmapar, MHUKPOCKOI, TMPOCKIIMOHHBIN amnmapar, MPOCBETICHUE ONTHUKH, BOJIOKOHHAS
ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npenomMiIeHus CBETa.

Habmroienue noaHoro BHyTpeHHEro oTpaxkeHus. MoJieiab CBETOBOA.

HccenenoBanue xoaa CBETOBBIX ITyYKOB Yepe3 INIOCKONAPAILIEIbHYIO IUIACTHHY U IPU3MY.

HccnenoBanue CBOWCTB N300paKCHUH B JIMH3AX.

Mopenu MUKpOCKOTa, TEIECKOIIA.

Hab6mronenue natepdepeHIinm cBeTa.



HaOnroneHue 1BeTOB TOHKHX TUIEHOK.

Hab6monenue nudpakiuu cBera.

N3yuenne qudpakimOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucnepcuu cBera.

Habumronenune nonspusanuu cBera.

[TpuMeHeHne TOISPOUIOB IS U3YUCHHS] MEXaHUYECKUX HAPSHKCHHMN.

Yuenuueckuit sxcnepumenm, nabopamopmnsie padbomolt, RPAKMUKYM.

M3mepeHue nokasaresis IpeloMIIEHUS CTEKIA.

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

N3mepenue poKyCHOT0 pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tonyyenne n300paxkeHHs: B CUCTEME U3 IUIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenne n300paxeHHs: B CHCTEME U3 JBYX JIUH3.

KoHcTpynpoBaH#e TEIECKOMMYECKIX CHCTEM.

HaGnronenue nudpakunu, vHTEpHEpeHIU U NOJSpU3aluK CBETA.

W3yuenue nonasipu3aluy CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne naTephepeHny Ja3epHOro N3yYeHUS Ha BYX IIEIISX.

Hab6mronenue nucniepcum.

HaGnronenue u uccnenoBanue AMQGppakuOHHOTO CIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

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

Pa3nes 6. OcHOBBI cielUAJIbLHOM TEOPHU OTHOCUTEIbHOCTH.

['paHuIIbIl MPUMEHUMOCTH KJIaCCMUECKOW MexaHuku. IlocTynarel cnenuaabHON Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcinoBue
npUIMHHOCTH. OTHOCHTENBHOCTH OJIHOBPEMEHHOCTH. 3aMeNJICHHE BPEMEHU M COKpAaIICHHE
JUINHBI.

OHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIBI.

CBsI3b MacCCHI C SHEPTHEN U UMITYJIbCOM PEISITHBUCTCKOW YaCTHIIBI. DHEPTHUS TIOKOSI.

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

YyeHnueckui HKCIIepUMEHT, 1ab0paTopHbIE pabOTHI, PAKTHKYM.

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

Pa3nea 7. KBanroBasi pusuka.

Tema 1. Kopnyckynapnuo-601no60ii oyaiusm.

PaBHOBecHOE TemoBoe u3NIydeHHE (M3IIydeHHe aOCONMIOTHO YEpPHOro Tema). 3aKoH
cmenienust Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHs U UMITYJILC (POTOHA.

®otosdpdexr. Onbitel A. I'. CroneroBa. 3akoHbl poTtodddexTa. YpaBHeHHEe DWHIITEHHA
st hotorpdexra. «KpacHas rpanua» horodrddekra.

JlaBneHue cBeTa (B YacTHOCTH, JaBJIEHHME CBETa Ha aOCOJIIOTHO IMOIVIOLIAMOIIYI 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,
dboTogaTunK, TYHHETBHBIH MUKPOCKOII, COJTHEUHast OaTtapesi, CBeTOAHMO.

Hemoncmpayuu.

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCMMOCTU COITPOTUBIICHUSI TTIOTYTIPOBOAHUKOB OT OCBEILIEHHOCTH.

Ceronuo.

Conneuynas 6arapes.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmuKym.

HccnenoBanue porope3ucropa.

N3mepenue noctossHHOM [Imanka Ha ocHOBe rccnenoBanus hotodddekra.

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

Tema 2. @uzuxka amoma.

OMBITHI 1O UCCIICIOBAHUIO CTpOeHUs aToMa. [itanerapras Mmoiens 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.

TexHudeckue yCTpPONMCTBA M TEXHOJOTHYECKHME TMPOIECCHI: CHEKTPAIbHBIN aHAIHU3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLINUX YACTHIL.

Ornpeznenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITyYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomet, npaKkmuxym.

Hab6nronenue nuHENYaToro crekrpa.

HccnenoBanue cnekTpa pa3pekKeHHOro aTOMAapHOIO BOJOPOJa U U3MEPEHHE MOCTOSHHON
Punbepra.

Tema 3. Quzuka amomHnoz20 A0pa u INEMEHMAPHBIX YACHUY,.

Hyxnonnas monens simpa I'eiizenbepra—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 U3JIy4eHUs. BiausiHue paainoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don u3nyuenus. Jlozumerpus.

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

SAnepupie peaknuu. Jlenenne wu cuHTEe3 saep. SnepHeie  peakTopbl. [Ipobiembr
YOPaBISIEMOT0 TEPMOSIAEPHOTO CHUHTE3a. OKOJOTMYECKHE AaCMEKThl Pa3BUTHS  SIEPHOM
SHEPIeTUKHU.

MeTtonbl peructpauuy U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHII.



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

®usuka 3a npeaenamu CtanaapTHOH Mojenu. TéMHas MaTepust U TEMHas SHEPTUSL.

EnunctBo ¢pusnyeckoil KapTUHBI MUpA.

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

Yuenuueckuii sxkcnepumenm, nabopamopusvie padbomot, npaKmuKym.

HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIBb30BAHUEM JI03UMETPA.

N3yuenue nmornomenus 6eTa-4yacTUIl ATFOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMUM U ACTPOPU3MKH.

Otanbl  pa3BUTHS  acTpoHOMuHU. [lpukiagHoe U MHPOBO33PEHUECKOE  3HAYEHUE
actpoHoMud. [IpUMEHUMOCTh 3aKOHOB (HU3UKH JJIsi OOBSCHEHUS MPHPOIBI KOCMHYECKHX
00BEKTOB.

Metonbl acTpOHOMHUYECKHX HcciieqoBaHUN. COBpEMEHHbIE ONTHUYECKHUE TEJIECKOIIbI,
paznoTeNeCKOMbl, BHEaTMOC(hepHast acTpOHOMHUSL.

Bup 38é3aH0r0 HeOa. Co3Be3us, spKue 3BE3/IbI, INIAHETHI, KX BUIUMOE JBUKEHUE.

ConneuHas cucrema.

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

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

Mneunsiii [lyTs — Hama [Manaktuka. [Tonoxxenue n neuxxenue Connua B ['anaktuke. Tumbl
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 MOTYyIIaApHUs U SIPKUE 3BE3BI.

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. AOCOJNIOTHBIE 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 HKCIIEPUMEHT, Ja0opaTOpHbIE pabOThI, TPAKTUKYM) ).

O0o0maroniee NnoOBTOpeHHeE.

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



«OCHOBBI clieUaNbHOM TEOpPUM OTHOCUTENbHOCTH», «KBaHTOBas ¢usuka», «IIeMEHTHI
ACTPOHOMMH U aCTPOPHUIUKI.

Ponp ¢u3uku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
STUYECKON cdepax [eATeIbHOCTH YelIOBeKa, pOojdb M MeCTO (U3MKH M acTPOHOMHUU B
COBPEMEHHOM HayuyHOHl KapTUHE MHpa, 3HAYCHHE OMUCATENbHOM, CHCTeMaTU3UPYIOIIEH,
OOBSICHUTENIBHOM U MMPOTHOCTUYECKON (DYHKIMIA (pU3HuecKor TeOpHH, poib GU3NIECKON Teopuu
B ()OPMUPOBAHUU TPEACTABICHUN O (GU3NYECKON KapTHHE MHPA, MECTO (U3UUYECKON KapTHHBI
MUpa B 0011eM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTaBICHUN O IPUPOJE.

MexnpeaMeTHbIe CBSI3H.

Wzydenne kypca ¢usuku yriryoa€HHOro ypoBHs B 11 Kjacce oCymecTBIseTcs ¢ y4ETOM
COJICPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMd MaTEeMaTWKH, OWOJIOTHM, XWUMUH,
reorpauu ¥ TEXHOJOTHU.

Mesricnpeomemusle nOHAMUA, C6A3AHHbBIE C UYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, Hay4YHbId (pakT, rumore3a, Qu3uyeckas BeEIMYUHA, 3aKOH, TCOPHsI, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJICIb, U3MEPEHHE, MIOTPEIIHOCTH U3MEPEHUM, U3MEPHUTEIIbHBIC
npuOopsI, U(poBas 1ad0paTopHs.

Mamemamuka: peuieHre cucteMbl ypaBHeHUH. Tpuronomerpuueckue (yHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHT€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO. BekTopsl u ux
MPOSKIIMA HAa OCU KOOPIHMHAT, CIOKEHUE BEKTOPOB. [IpoM3BOMHEIC 3JIEMEHTAPHBIX (DYHKIIHM.
[Tpu3naky mo100Us TPEYroIbHUKOB, ONPEIeICHNE TUIONIAAN IOCKUX GUryp u o0béma ted.

buonozua: >nektpuveckuie SBICHHUS B KUBOM MpUpoJe, KoyeOaTeNbHbIE IBHKEHUS B
)KUBOW  TIPUPOJIC,  DKOJIOTHYECKWE  PUCKU  TPU  TPOU3BOJACTBE  DIIEKTPOIHEPIHH,
AJIEKTPOMArHUTHOE 3arpsi3HEHHE OKPYJKAIOIIeW Cpefbl, YIbTPAa3BYKOBas JHArHOCTHKA B
MEIUIIMHE, ONTUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumua: CTpOEHHWE aTOMOB M MOJIEKYJ, KpPUCTaJUIMUECKass CTPYKTypa TBEPIBIX TeT,
MEeXaHU3MbI 00pa30BaHMs KPUCTATUIMUECKOU PEIIETKU, CIIEKTPAIbHbIN aHAIN3.

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

Texnonoz2ua: NpUMEHEHNE MOCTOSHHBIX 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 OBHIEI'O ObPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATEHI

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUS yueOHOro mpeamera « DU3uKay JOIKHBI OTPaxaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULMEN JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTAlUi, IO3UTUBHBIX BHYTPCHHHX
yOeXIeHU, COOTBETCTBYIOIUMX TPAJULHOHHBIM IIEHHOCTAM POCCHHMCKOro  OOILEeCTBa,
pacCIIMpPEHNE KU3HEHHOI'O OIBITa U OIBITA AEATEIBHOCTH B IPOLECCE PEAIM3alUd OCHOBHBIX
HallpaBJIECHUN BOCIIUTATEIIbHOM E€ATEIBHOCTH, B TOM YUCJIE B YACTH:

IrPaKJIAHCKOI0 BOCIIMTAHMSA:

e CchOPMHUPOBAHHOCTh TI'PAXJAHCKOW MO3MLUU OOYyYarollerocss Kak akKTUBHOIO U
OTBETCTBEHHOT'O WIEHA POCCUICKOro 00I11eCTBa;

® [PUHATHE TPAJUIHMOHHBIX OOIIEUETIOBEYECKUX TYMAaHHUCTUIECKUX U JIEMOKPATHYECKIX
IIEHHOCTEM;

® TOTOBHOCTb BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEpPECAX I'Pa)kaHCKOro oOlIecTBa,
y4acTBOBaTh B CaMOYIPaBICHUU B 00pa30BaTeIbHON OpraHU3aliy;

e YMEHHME B3aUMOJCHCTBOBAaTh C COLMAJIBHBIMM HMHCTUTYTaMHU B COOTBETCTBHHM C HX
(GYHKIUSAMU U Ha3HAUCHUEM;

® TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM JEATEIBHOCTH.

MATPHOTHYECKOr0 BOCIIUTAHUSA:

e cpOpMHPOBAHHOCTH POCCUNCKOM IpaskJaHCKON MJIEHTUYHOCTH, NaTPUOTU3MA;

® [ICHHOCTHOE OTHOIIEHHE K T'OCYyAApCTBEHHBIM CHMBOJIaM, JOCTHKEHHUSIM POCCHUHCKHX
yu€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

e c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOI0 IOBE/ICHUS;

® CrnocoOHOCTh OLIEHHWBAaTh CHUTyallMl0 W TNPUHUMAaTb OCO3HAHHBIE  PpELICHMS,
OpPHUEHTHPYSCh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM YHCIIE B
JIESITETbHOCTH YYEHOTO;

® 0CO3HaHME JUYHOIO BKJa/a B IIOCTPOEHUE YCTOHUYHUBOTO Oy IyIIEro.

3CTEeTHYECKOr0 BOCIIUTAHMSA:

® OCTETHYECKOE OTHOILIEHWE K MHPY, BKJIKOYAss OCTETUKY HAy4YHOIO TBOPYECTBA,

HpUCYLIEro (pu3nuecKoi HayKe.
TPYAOBOI0 BOCIIUTAHUA:

e UHTEpeC K pa3inyHbIM cdepaM NpoPecCHOHANBHONU IEesTebHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3MKON M TEXHUKOW, YMEHHE COBEPIATh OCO3HAHHBIN BHIOOP Oymy1eit
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

® TOTOBHOCTbh M CHOCOOHOCTh K OOpa30BaHMIO M CaMO0Opa30BaHUIO B 00JacTH (U3HKH
Ha MPOTSLKCHNUU BCEH JKU3HM.

IKOJTOTHYECKOr0 BOCIIMTAHUA:

e Cc(hOPMHUPOBAHHOCTb HKOJOTHYECKOM KyJIbTYpbl, OCO3HAHHME TJIO00AIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

¢ IUIAHMPOBAHME U OCYILECTBIECHUE JNCHUCTBUN B OKPYKAIOLIEH Cpelie Ha OCHOBE 3HaHUSA
L[eJIe YCTOMYMBOIO Pa3BUTHS YEII0BEYECTBA;



paciup€HUC OIbITa ACATCIBHOCTHU 9KOJIOTHYECKOH HAIpaBJICHHOCTU Ha OCHOBC
HUMCIOIIUXCA 3HAHHH I10 (1)I/I?>I/IK€.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

C(OPMUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAHHME LEHHOCTH HAYYHOH JEATEIIbHOCTH, TOTOBHOCTh B IPOLECCE H3YYEHUS
(GU3UKKM  OCYIIECTBIATH  TNPOEKTHYID M HCCJIEIOBATENbCKYIO  JIESTEIbHOCTh
WH/IMBUIYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHHBePCcAJIbHbIE YueOHbIE 1eHCTBUS
ba3oBble JJornyeckue JefcTBUA:

CaMOCTOSTENbHO (OPMYIMPOBATh U AKTyalIM3UpPOBaTh IpPoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTPEAEIATh LU JeSATEIbHOCTH, 33/1aBaTh apaMeTpPbl U KPUTEPUU UX TOCTHIKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U TPOTHBOPEYMS B paccMaTpuBaeMbIX (DHU3HUECKHUX
SBJICHUSIX;

pa3zpabaTeiBaTh IUIAaH peHIeHHs NpoOJieMbl C y4€TOM aHalIM3a UMEIOIINXCS
MaTepHalbHbIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHHUPOBATh M BBINOJHATE PaOOTy B YCIOBUSX PEAIbHOIO, BUPTYAJIbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOAECHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJIEHUE MPU PELLICHUH )KU3HEHHBIX TPOOJIEM.

ba3oBble ncciaenoBarelbCKHe A€ CTBHS.

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMH U METOAaMH (DU3HIECKON
HaYKH;

BJIQJICTh HABBIKAMH Y4YEOHO-UCCIICOBATEIBCKON W IPOCKTHOH JEATCIILHOCTH B
ob0nactu (U3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIHHOMY IOMCKY
METOJIOB pEHICHUS 3a7a4  (PU3NICCKOro COJCPXKAHUS, IPUMEHEHUIO pPa3IMYHbIX
METOJIOB TIO3HAHUS;

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

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBS3W M aKTyaJIM3UpPOBATh 3aJady, BBIJIBHTATh
TUTIOTe3y ©€ pelIeHHs, HaxOIUTh apryMEeHTBl JUIS JIOKA3aTelbCTBA CBOUX
YTBEPKIACHHM, 33]1aBaTh MapaMEeTPhl K KPUTEPHUH PEIICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7add pPe3yJabTaThl, KPUTUYECKU
OILICHUBATh UX JJOCTOBEPHOCTbH, TPOTHO3UPOBATH U3MECHEHHE B HOBBIX YCIIOBUSX;
CTaBUTH U POPMYITUPOBATH COOCTBEHHBIE 33/]a4l B 00pa30BATEIBHON JESTEILHOCTH, B
TOM YHCJIC TIPH U3YYCHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KUZHEAEITEILHOCTH,
yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJAMETHBIX 001aCTeiH;



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 PAa3HBIX THUIIOB, CaMOCTOSITEJIBHO OCYIIECTBJIATh IIOMCK, aHaJu3,
CHUCTEMAaTH3aIMI0O M MHTEpPIpeTanuio WHGOPMAIMK Pa3IUYHBIX BUIOB W (popm
MIPE/ICTABIICHHUS;

OIICHUBATH JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX UM KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH B
pPEIICHMH KOTHUTHUBHBIX, KOMMYHHMKATUBHBIX M OPraHM3allMOHHBIX 3a1a4 C
coOmrofcHreM TpeOOBaHWUN APrOHOMUKH, TEXHHUKH O€30MaCHOCTH, THTHUCHBI,
pecypcocOepexeHusi, MNPaBOBbIX M OJTUYECKUX HOPM, HOpPM HHGOpMaLMOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3MUYECKOTO COJCpKAaHUS B pa3IMYHbIX (Qopmarax ¢ y4&ToMm
Ha3Ha4YeHUs WHGOpMallMU W IENeBOM ayIuTOpUU, BbIOMpas ONTHUMAIbHYIO (opmy
MIPEICTABJICHUS U BU3YaTIU3alIHU.

KOMMyHHKaTHBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBHUA:

OCYILECTBIIAThH OOILIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOMN JESATEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKYA KOH(DIMKTHBIX CUTYAllMi U CMArYaTh KOH(IUKTHI;
Pa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3pPEHUS C MCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON paboThI;
BbIOMpAaTh TEMAaTUKY M METOJIbI COBMECTHBIX JIEHCTBUI C y4ETOM OOIIMX 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, O0CYXAaTh Pe3yJIbTaThl COBMECTHON 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 IIO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B PA3IMYHBIX CUTYyalUsX,
IPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHBIE YHUBEpPCaJIbHbIE y4eOHbIe 1eiicCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTh B 00JaCTH (PU3UKU U
ACTPOHOMUH, BBISBIISITH MPOOJIEMBI, CTABUTh U ()OPMYJIUPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIEHUs] pacYETHHIX U KA4eCTBEHHBIX 3ajad, MJIaH
BBITMIOJTHEHUS! MTPAKTUYECKOW pabOThl C y4ETOM HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMUI;

JIaBaTh OLIEHKY HOBBIM CHUTYallHsIM;

pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANIOUTCHUN;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €r0, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh MIPHOOPETEHHBIN OIIBIT;



CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO J3PYAWIMH B 00yiacTh (HHU3UKH,
MIOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTEeIbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, 3MOLIUOHAJBLHBLIA HHTEJLJIEKT:

JlaBaTh OLEHKY HOBBIM CUTYallHsIM, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTD, OLIECHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIIAM;

BJIAJCTh HABBIKAMM IIO3HABATEIBHON pe(IEeKCHH KaKk OCO3HAHUS COBEpPLIAEMbIX
JIEHCTBUM U MBICIIMTENIBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHUN;

UCTIOJIb30BaTh MPUEMBI peIICKCUU ISl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;
YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS [10 UX CHUXKCHMUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTAaTOB JEATEIBHOCTH;
IpUHUMATh ce0sl, TOHMUMAasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB ACATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B nmpouecce NJOCTUKCHUA JTUYHOCTHBIX PE3YyJIbTATOB OCBOCHHUS IMPOrpaMMbl IO (1)I/ISI/IKC JJI
YPOBHA CPEOAHECTO 061_1_[61"0 06pa3OBaHI/I$I y o6yqa101u14xc;1 COBCPHICHCTBYCTCA 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
OMOIMOHATBHBIM H3MEHEHHUSM U TIPOSIBISITH THOKOCTb, OBITH OTKPHITHIM HOBOMY;
BHYTPEHHEH MOTHBALIMH, BKIIIOYAIONIEH CTPEMJICHHE K JOCTIDKCHHUIO LENU U YCIEeXy,
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, BKIIIOYAIONIMX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHUS C
JPYTHMH JIFOJbMH, 3a00THTHCS, IPOSIBIISITh HHTEPEC U pa3peiaTh KOHPIUKTHI.

ITPEJMETHBIE PE3YJIbTATBI

K konmy obyuenus B 10 knacce npeIMeTHbIE pe3yJbTaThl Ha YIiIyOJIEHHOM YpOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y O0YHAIOIINXCSI YMEHUI:

NOHUMATh pPOJb (U3UKH B DKOHOMHYECKOW, TEXHOJOTHYECKOH, 3KOJIOTHYECKOH,
COIMAJIbHOM M 3THYECKOHN cdepax NeaTeIbHOCTH YelIOBEKa, POJIb M MECTO (PU3MKH B
COBPEMEHHOM HAay4YyHOH KapTUHE MHpa, 3HAYEHUE ONUCATEbHOM,
CHCTEMaTH3UPYIOIeH, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (PyHKIMH (uzndeckoit
TEOPHUH — MEXAHHKH, MOJICKYJISPHON (PU3MKH M TEPMOIMHAMMKH, POJb (prusnueckon
Teopuu B HOPMHUPOBAHUHN IPEICTABICHUH 0 (PU3NIECKON KapTHHE MHPAa;



pa3ianyaTh yCIOBUS NPUMEHHMOCTH Mojeneld (u3Mdeckux Tel M IMPOILECCOB
(sIBJIEHUI): MHEpIMANIbHAS CUCTeMa OTCUYETa, a0CONIIOTHO TBEPAOE TENO, MaTepUaIbHas
TOYKa, PABHOYCKOPEHHOE JBWXXKEHHE, CBOOOJHOE majaeHue, aOCOJIIOTHO ympyras
nedopMmarusi, abCOMOTHO YIPYyroe M aOCOMIOTHO HEYNPYroe CTOJKHOBEHHUS, MOJICITH
ra3a, JKUIKOCTH U TBEPAOro (KPUCTAJUIMUECKOIo) Teja, MACalbHbIM ra3, TOUYEUHBIH
3apsJl, OTHOPOJHOE 3JIEKTPUUYECKOE T10JIE;

pa3nuyath yciaoBusl (TpaHUIBI, 00JAacTH) NPUMEHUMOCTU (U3HUYECKUX 3aKOHOB,
MOHMMATh BCeOOUIMI xapakTep (yHIAMEHTAIbHBIX 3aKOHOB U OrPaHMYEHHOCTH
WCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

AHAIM3UPOBATh M OOBACHATH MEXAHMYECKHWE TIPOIECCHl M SIBICHUS, HUCIOIB3YS
OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI MEXaHUKU (OTHOCUTEIBHOCTh MEXaHUYECKOTO
JIBUKCHUS, (POPMYIIbI KHHEMAaTHKH PaBHOYCKOPCHHOTO IBWKCHHSI, MPEOOpPa3OBaHUS
lanunes nansg  CKOpOCTM M NEepeMeElIeHus, 3akoHbl  HblOTOHA, NpUHUUI
OTHOCHUTENIbHOCTH ['anuiies, 3aKOH BCEMUPHOIO TATOTEHUS, 3aKOHbl COXpPaHEHUs
UMITyJIbCA ¥ MEXAaHWYECKOM OHHEpPruH, CBSI3b pPabOTBI CHIIBI C H3MEHEHUEM
MEXaHUYECKOM HHEPruM, YCJIOBUSI paBHOBECHUsS TBEPAOrO Teja), NPH ITOM
UCIIOJIb30BAaTh ~ MAaT€MATUYECKOE  BBIPAXKEHHE  3aKOHOB, YKa3blBaThb  YCIJIOBUSA
MPUMEHUMOCTH (DU3HUECKUX 3aKOHOB: Ipeobpa3zoBanuil ["anuies, BTOporo u TpeThero
3aKOHOB HbIO0TOHA, 3aKOHOB COXPaHEHMs UMITYJIbCAa U MEXAaHUYECKOM YHEPIUH, 3aKOHA
BCEMUPHOTO TATOTEHHUS;

AHAIM3UPOBATh U OOBSACHATH TEIIOBBIC MPOIECCHl M SIBICHUS, HCIOIb3Ys] OCHOBHBIE
nosokeHuss MKT u 3akoHBl MOJIEKYJISpHON (QU3MKM W TEPMOAMHAMUKH (CBA3b
JIaBJICHUS UJICAIBHOTO ra3a CO CPEIHEN KUHETUUECKON dHEPrUel TEIIOBOIO JBUKEHUS
M KOHIEHTpPALUMEW €ro MOJIEKYJ, CBS3b TEMIIEPATYphl BELIECTBA CO CPEAHEN
KUHETUYECKON SHEpPruerd TEIJIOBOrO0 JBWIKCHHMS €ro 4YacTHIl, CBS3b JaBJICHUS
UJEANBHOIO Ta3a C KOHLEHTpauued MOJIEKYJ MW €ro TEeMIEpaTypoW, ypaBHEHUE
MenneneeBa—KnaneiipoHa, mnepBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHUs
SHEPrUM B TEIJIOBBIX TMpoIleccax), MPH OSTOM HCIOJIB30BaTh MaTEeMaTHYECKOe
BBIPAXKEHHUE 3aKOHOB, YKa3bIBaTh YCJIOBHS NMPUMEHUMOCTH ypaBHEHHs MeHzaeneeBa—
Knaneiipona;

AHAIM3UPOBATh M OOBSACHATH DJIGKTPUYECKHE SBIICHUS, WCIONB3ys] OCHOBHBIE
MOJIOKEHUS M 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXPAaHEHHUsI IIEKTPUUECKOTO 3apsija,
3akoH  KynoHa, MOTEHIMANbHOCTh  ANEKTPOCTATUYECKOrO  TOJIA,  MPHUHLIMI
CYNEPIO3UIUN AJIEKTPUUECKUX TOJIEH, TPU 3TOM YKa3biBas YCIOBUS MNPUMEHUMOCTH
3akoHa KysoHa, a Takke NpPakTHYECKH BAKHBIE COOTHOLIEHHWs: 3aKOHbI OMma s
y4acTKa Lenu U JJIsl 3aMKHYTOM AJIEKTpUUECcKoM 1en, 3akoH Jlxxkoyns—JIenua, npaBumia
Kupxroda, 3axonsr @apajaest 11st SJIEKTPOIH3a);

OMHKCHIBATh (PU3MUECKUE MPOILIECCHl U SBJICHHUSI, UCIIONb3Ys BEIMYUHBL: TEpEMEIICHNUE,
CKOpPOCTb, YCKOPEHHUE, UMITYJIBC T€JA U CUCTEMBI TEJ, CHJIa, MOMEHT CHUJIbI, IABJIECHUE,
NOTEHLMAJIbHAsl SHEPrusi, KUHETHYeCKas HHEprus, MexaHuueckas sHeprus, padora
CUJIBbI, LEHTPOCTPEMUTEIBHOE YCKOPEHHUE, CHJIA TSHKECTH, CHUJIa YINPYTOCTH, CHIIA
TPEHMsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUSA Tea ¢ 3eMiIEi BOMM3H €€ MOBEPXHOCTH,
SHEeprus ympyrod aeopmamuui MPYKUHBL, KOJWYECTBO TEIUIOTHI, a0COTIOTHAS
Temmeparypa Tena, paboTra B TEpMOJIWHAMUKE, BHYTPEHHSS 3HEPTUs HJI€aTbHOIO
OJIHOATOMHOTO Ta3a, paboTa HJeaNbHOrO ra3a, OTHOCUTENIbHAs BJIAXXHOCTh BO3/yXa,
KITJI wmneanbHOro TEMJIOBOTO JIBUTaTessl; JJIEKTPUUECKOE ToJie, HaNpsKEHHOCTD



JNEKTPUYECKOTO MO, HANPSHKEHHOCTB IMOJS TOYEYHOTO 3apsAla WIH 3apsHKCHHOIO
niapa B BaKyyMe U B JUAJIEKTPHUKE, MOTCHIUAN 3JIEKTPOCTATUYECKOrO I10JIsA, Pa3HOCTh
IIOTCHIMAJIOB, JJIEKTPOABUXKYILAs CHJIA, CUJA TOKA, HAIPSHKEHUE, MOIIHOCTH TOKa,
JNEKTPUYECKasl EMKOCTh IIJIOCKOIO KOHJIECHCATOpPa, COINPOTUBICHHE y4acTKa LENu C
IIOCIIEAOBATENbHBIM M NAPAJUICIBHBIM ~ COCIMHEHUEM  PE3UCTOPOB,  JHEPrus
JIEKTPUYECKOTO I0JIs1 KOHJIEHCATOPA,

OOBSICHATE  OCOOEHHOCTH MPOTEKaHHWsT (PU3MYECKHX  SBICHUH: MEXaHUYEeCKOoe
JBWKECHHE, TEIUIOBOE JBIDKEHHME 4YacTHI[ BEIIECTBA, TEILUIOBOE PAaBHOBECHE,
OpOyHOBCKOE ABMKEHHE, TU(Py3Usl, UCTIapeHHe, KUIIEHUE U KOHJICHCallus, TUIaBIeHNe
M KpUCTAJUIM3alUs, HAIPaBJICHHOCTb  TEIUIONEpENadd,  JJICKTpHU3alMs  Tell,
SKBUIIOTCHIIMAIIBHOCTD ITIOBEPXHOCTHU 3apsKEHHOIO IMPOBOIHUKA;

IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOM (hPM3MYECKON BEITMYMHBI OT JIPYTroH ¢
UCIIOJIb30BaHUEM MPSAMBIX HU3MEPEHHM, IpU ITOM KOHCTPYMpPOBaThb YCTAHOBKY,
(UKCUpPOBATh pPE3yNIbTaThl MOJYYCHHOH 3aBUCUMOCTH (PU3MYECKUX BEIWYHH B BUJC
rpa¢uKoB C Y4€TOM aOCOJIOTHBIX IOTPELIHOCTeH W3MEpEHUH, JenaTh BBIBOABI IO
pe3yJibTaTaM MCCIEA0BaHNUs;

IPOBOJIUTh KOCBEHHBIE HW3MEPEHHUs (PU3MYECKMX BEIMYUH, TPH HTOM BBIOMPATH
ONTUMAJIbHBIA METOJ M3MEpPEHMsl, OLICHUBAaTh AaOCOJIOTHBIE M OTHOCUTEIbHbIE
HOTPEIIHOCTH MPSMBIX U KOCBEHHbBIX U3MEPEHUIL;

IPOBOAMTH  OMNBITHl IO TPOBEPKE IMPEIJIOKEHHOW TUIOTE3bl:  IJIAHUPOBATh
OKCIEPUMEHT,  CcOOMpaTh  OSKCIEPUMEHTAJIBHYIO  yCTAaHOBKY, aHAJIU3UPOBATh
IIOJIyYEHHBIE PE3YJIbTaThl U J€1aTh BBIBOJ O CTATYCE IIPEIIIOKEHHOW TUITOTE3BI;
coOuo/1aTh MpaBuiia 0€30IacHOTO TpyJa NMpH MPOBEJCHUH HCCIENIO0BaHMNA B paMKax
y4eOHOT0 3KCIEPUMEHTa, MPAKTUKyMa U Y4eOHO-MCCIIE0BATEIbCKOW U TNPOEKTHON
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, OTBedarlleld TpeOoBaHUSAM 3a7aud, HIPUMEHATh (OPMYJbI, 3aKOHBI,
3aKOHOMEPHOCTM M TOCTYJaThl  (U3UYECKUX TEOpUH TMpHU  MCIOIb30BaAHUU
MaTEMaTUYECKUX METOJOB PpELICHUs 3aJad, MPOBOAUTH PACUYETBl HAa OCHOBAaHUU
UMEIOUINXCA JaHHBIX, AaHAJU3UpPOBAaTh pPeE3yJbTaThl U KOPPEKTHUPOBATh METOJbI
pELIeHUs C YUYETOM MOJYyYEHHBIX PE3YyJIbTaTOB;

pelaTh KaueCTBEHHbIE 337a4M, TpeOyIoIye MPUMEHEHHUs 3HaHUN U3 Pa3HbIX pa3/iesioB
Kypca (M3MKH, a TakKe HHTEerpalMd 3HAaHUW U3 JPYrHX MPEeIMETOB €CTECTBEHHO-
HAy4yHOr0 IMKJa: BBICTpauBaTh JIOTMYECKYIO LIENOYKY PAacCCyKIACHMH C ONOpOH Ha
U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3UUYECKHE SIBICHUS;

HCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS JUIsl OOBSCHEHUS! OCHOBHBIX MPUHIIUIIOB PaOOTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIIOTUYECKUX MTPOLIECCOB;
IPUBOANUTH NPUMEPHI BKJIA/1a POCCUHCKUX U 3apyOEkKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKHd, B OOBACHEHHE IPOLIECCOB OKPYXKAIOIIEro MHUpPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTHIA;

aHATM3UPOBaTh M  OLEHUBATh TIIOCIEACTBHUS OBITOBOM W  NPOU3BOACTBEHHON
NESTEIbHOCTH 4YENIOBEKA, CBSI3aHHOW C (U3MYECKUMH IPOLECCaMU, C MO3UIMH
JKOJIOTUYECKOU 0€30MacHOCTH, IIpeICTaBICHUN 0 palnoHaIbHOM



IIPUPOJONOIB30BAHNM, a TAKKE€ Pa3yMHOM MCIOJIb30BAHUU JOCTWKEHUN HAayKd W
TEXHOJIOTHH JIJIsl TaTbHEHUIIIErO pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

NPUMEHSTH pa3InyHbIe CIIOCOOBI PaboThI ¢ HH(pOpMAIHel (HU3UUECKOTO COAEPKAHUS C
HUCIIOJIBb30BaHHUECM COBPCMCHHBIX HH(bOpMaLII/IOHHBIX TCXHOHOFHﬁ, npu 9TOM
UCIIONIb30BAaTh  COBPEMEHHBIE  HMH(OPMAIIMOHHBIE  TEXHOJOTMHM  JUIsl  TOUCKA,
nepepaboTKU UM TNpeabsBIeHUS Y4eOHOM U Hay4YHO-NOMYJSpHOM HH(OpMaluu,
CTPYKTYPUPOBAHUSI M HMHTEPIPETALUU HH(GOPMAIMU, TOJYYEHHOH M3 Pa3IUUHBIX
HCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOIy4aeMyt0 HH(POPMAIUIO U OIICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHMM, TaK W HAa OCHOBE aHalu3a
UCTOYHUKA HH(OpMaLUY;

MNPOSABJIATE OPraHU3allMOHHBIC KW  IMO3HABATCJIBbHBIC YMCHUA CaMOCTOATCIBHOIO
NpUOOpETEeHUs] HOBBIX 3HAHWMW B TPOIECCE BBHIMOTHEHHUS MPOCKTHBIX U Y4eOHO-
HCCJIEIOBATEIbCKUX padoT;

pa6OTaTI) B T'pyHlime€ € HCIOJIHCHUCM pPAa3JIMYHbIX COLUAJIBHBIX pOJIGfI, IJIaHUPOBATb
paboTy Tpynmbl, palMOHAIBHO pPaCHpPENessaTh ACSITENbHOCTh B HECTAHIAPTHBIX
CUTyaluuAax, aACKBATHO OLUCHHBATH BKJIaJ KaXKAOTI'O U3 YHACTHUKOB I'PYIIIBI B PCIICHUC
paccMaTpuBaeMoii MPOOIEMBI;

OPOSBIATE MOTHUBALMIO K Oyaymeid mpodecCHOHANbHOM — JESTENBHOCTH IO
CHEIHNAIBHOCTIM (PU3UKO-TEXHUYECKOTO MPOdUIIS.

K xonny o0yuenus B 11 knacce npeIMeTHbIE pe3yibTaThl HA YIIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y 00YyHAIOIINXCSI YMEHUI:

NOHUMAaTh pOJb (UMK B SKOHOMHYECKOH, TEXHOJOTHMYECKOW, COLHUAIBbHOW U
TUYECKON cdepax AeSITeIbHOCTH YeJIOBEKa, POoJib U MECTO (PU3MKH B COBPEMEHHOMN
Hay4YHOW KapTHHE MUPA, POJIb ACTPOHOMHHU B MPAKTUUYECKOM IEATEIBHOCTH YEIOBEKA U
JAIbHEWIIEM  HAyYHO-TEXHHMYECKOM  pa3BUTUM,  3HAUYE€HUE  ONHUCATENbHOM,
CUCTEMATHU3UPYIOUIeH, OOBSCHUTENBHON M MPOrHOCTHYECKON (QYHKIMH (u3nueckoit
TEOPUU — DIIEKTPOJAMHAMUKH, CHEIUAIBHON TEOpPUU OTHOCUTEIBHOCTU, KBAHTOBOM
bu3uky, ponb QuU3MUECKo Teopuu B (GOPMUPOBAHUM MPEACTABICHUN O (PU3NUECKOM
KapTUHE MHUpa, MeCTO (PU3MYEeCKOM KapTUHBI MHUpa B 0OIIEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABIECHUN O IPUPOJIE;

pa3nnyarth yCIOBHUA NPUMEHUMOCTH Mojened (U3NYeCKHX Tel M IPOLECCOB
(sBIEHUI): OAHOPOJHOE DJEKTPUUYECKOE W OJHOPOJHOE MAarHUTHOE  MOJIf,
rapMOHUYECKHE KOJIeOaHUs, MaTeMaTHYeCKUH MasTHUK, HJIAIbHBIA MpPYKUHHBIN
MasiTHUK, TAPMOHMYECKHE BOJIHBI, UACATbHBIN KOJIeOaTeNbHbIM KOHTYp, TOHKAs JINH3A,
MoJiesiei aToMa, aTOMHOTO Si/jpa ¥ KBAaHTOBOW MOJIEJIH CBETA;

paznuyaTh yCIOBUsA (TpaHMIlBl, OOJACTH) NPUMEHHUMOCTH (PU3WYECKHX 3aKOHOB,
MOHMMATh BceoOUIMil XxapakTep (yHIaMEHTaJbHBIX 3aKOHOB W OrPaHUYEHHOCTh
HCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

AQHAJTU3UPOBATh U OOBSACHATH AJIEKTPOMArHUTHBIC MPOIECCHl U SIBICHUS, HCIIONb3YS
OCHOBHBIE TOJIO)KEHUSI W 3aKOHBl DJJIEKTPOAUHAMUKH M CIEUUAJIBHON TEOpHUH
OTHOCHUTEJIBHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTO 3apsia, cuia Amiepa, cuia
JlopeHnia, 3aKOH 3JEKTPOMarHMTHOM MHAYKIMM, npaswio Jlenma, cBsazp JOC
CaMOMHAYKIMU B 3JIEMEHTE AJIEKTPUYECKOM LIENH CO CKOPOCTbIO WM3MEHEHHS CHIIbI
TOKa, TTOCTYJIAThI CTICIIUAIBHOW TEOPUH OTHOCUTEIIBHOCTH DWHINTEHHA);



AQHAIM3UPOBATh U OOBACHATH KBAHTOBBIE MTPOLIECCHI U SIBICHUS, UCIIONb3YS MOJI0KEHUS
KBaHTOBOW (u3uku (ypaBHeHHe OWHITEHHA a1 GoTod(dekra, mepBelii U BTOPOU
MoCTyNaThl bopa, MPUHIUIT COOTHOIIEHUS HeonpeaenéHHocTel ['eiizendepra, 3aK0HbBI
COXpaHEHHS 3apsAI0BOTO M MAaCCOBOTO YHCEN U SHEPTHU B SJIEPHBIX PEAKLUAX, 3aKOH
pPaZ0aKTUBHOTO pacmaja);

ONKCHIBATh (PU3NUECKHE MPOIIECCHI U SIBICHUS, UCIIOJIb3YS BEJIMYMHBI: HAMPSHKEHHOCTh
JNEKTPUYECKOTO  MOJIA, IMOTEHIHal  3JIEKTPOCTATUYECKOro  TOJs,  Pa3HOCTb
MOTEHLIMAJIOB, 3JIEKTPOJBIKYIIAS CHUJIA, WHAYKIUS MAarHUTHOTO TMOJIsi, MarHUTHBIN
NOTOK, cuia Awmrmepa, WHAYKTUBHOCTb, SJEKTPOJBIKYINAs CHJIA CaMOMHIYKIIWH,
SHEPTUs. MarHUTHOTO IOJISl MIPOBOJHUKA C TOKOM, PEIATUBUCTCKHIA MMITYJIbC, TTOJTHAS
SHEPTUsl, SHEPTUs MOKOsI CBOOOIHOM YaCTHUIIBI, SHEPTHs U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apsi siipa, SHEPTHUs CBS3H SJIpa;

OOBSICHATE OCOOEHHOCTH TPOTEKaHWsS (PU3MUYECKUX SBICHUH: SJICKTPOMAarHUTHAsS
WHAYKIHS, CAMOMHIYKIUS, p€30HaHC, HHTep(depeHIus BOIH, TupaKIus, TUuCHepcus,
MOJTHOE BHYTPEHHEE OoTpaxkeHue, (hoTodnekTpuueckuii ad ekt (hororddekr), anbda-
u Oera-pacmanel  sAep, TaMMa-H3lIydeHHe — siaep, (U3MYEeCKHe  MPHHIUIBI
CIEKTPaJIbHOTO aHau3a U paboThI J1a3epa;

OTpeeNATh HANpaBlIEHUE MHIYKIIUU MArHUTHOTO MOJIA MPOBOAHHMKA C TOKOM, CHIIBI
Awmriepa u cuibl JlopeHna;

CTPOUTHh H300pa)K€HHE, CO3JaBa€MOE€ IUJIOCKUM 3€pKaJoOM, TOHKOW JIMH30U, U
PacCUUTHIBATH €r0 XapaKTePUCTHUKH;

NPUMEHATh OCHOBOTIOJIATAIOIINE aCTPOHOMHUYECKHE TOHITHS, TEOPHHA W 3aKOHBI IS
aHamu3a W OOBSACHEHHs (PU3MUYECKUX MPOLECCOB, MPOMCXOIAIIMX B 3BE3AAX, B
3BE3HBIX CHCTEMAax, B MEKIaJaKTHUYEeCKOW Cpezie; MABMKEHUS HEOECHBIX Tell,
DBOJIIOINH 3BE31T M BeereHHol;

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BETUYMH C HCIOJIb30BAHHUEM
MPSIMBIX U3MEPEHUM, TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH PE3yIbTATHI
MOJyYeHHOW 3aBUCHUMOCTH (PU3WYECKUX BEIMYMH B BHAE TpadUKOB C Y4YETOM
aOCONIOTHBIX ~TOTPEIIHOCTeH WM3MEPEeHUM, JlenaTh BBIBOABI IO pe3ylbTaTraM
UCCIICIOBAHMS,

MPOBOJINTh KOCBCHHBIC HM3MEPEHUsS (PU3NYCCKUX BEJIMYUH, TPH ITOM BBIOMPATH
ONTUMAITGHBIA METOJ HM3MEPEHHs, OIICHWBATh aOCOJIOTHBIE ¥ OTHOCHTEIbHBIC
MOTPEIIHOCTH MPSMBIX M KOCBEHHBIX U3MEpPEHUIA;

OPOBOAWTH  OMNBITHI [0 TPOBEPKE TMPEIJIOKEHHOW TUMOTE3bl:  IJIAHUPOBATH
DKCMIEPUMEHT,  COOMpaTh  OKCIEPUMEHTAIbHYI)  yCTaHOBKY, aHAJIU3UPOBATh
MOJTy4YeHHBIE PE3yNbTAThI U IeNaTh BBIBOJ] O CTATyCE MPEAIOKEHHOM TUIIOTE3bl;
OIMCHIBATH METOJIBI TTOJyUYCHHUS HAyYHBIX ACTPOHOMUYECKUX 3HAHUM;

coOnrofarh mpaBuia 0e30MacHOro TpyJa MpH MPOBEIESHUU HCCIETOBAHHMA B paMKax
y4eOHOT0 SKCIEPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIET0BATEIbCKOW U TNPOEKTHOU
JESTENIbHOCTH C MCHOJIb30BAaHUEM HW3MEPHUTEIBHBIX YCTPOWCTB M JIaDOPaTOPHOTO
000py10BaHMUS;

pemath pacy€THbBIC 3aJayd C SBHO 33JaHHOM M HESIBHO 3aJaHHOW (usnueckont
MOJIeJIbIO: HAa OCHOBAaHMM aHalIM3a YCIOBUS BbIOMpaTh (PU3MUECKHe MOJEINH,
OTBEUAIOIUE TPEOOBAHUSAM 33/1a4H, IPUMEHATH (OPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYNAThl (PU3NYECKUX TEOpUN TPH HWCIONH30BAHMH MATEMaTHYECKHX METOJI0B



pemieHuss 3ajad, IPOBOAMTH pPAcdy€Tbl Ha OCHOBAHMM HWMEIOIIMUXCS JIaHHBIX,
AQHAJIM3UPOBATh pE3YyJIbTaTbl M KOPPEKTUPOBATb METOJbl PELICHUS C Y4ETOM
IIOJIyYEHHBIX PE3YJIbTATOB;

peliaTh KauecTBEHHbIE 3a7jau, TpeOyIolie NTpUMEeHEHUs 3HAaHUHM U3 pa3HbIX pa3/iesioB
Kypca (U3MKH, a TakKe MHTErpalMd 3HAaHUW U3 JPYIHX NPEeIMETOB €CTECTBEHHO-
Hay4YHOI'0 IMKJIA: BBICTPAMBATH JIOTMYECKYIO ILEMOYKY pacCyXICHHM C ONOpod Ha
U3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SIBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS JUIsI OOBSICHEHHS] OCHOBHBIX NPHUHIIUIIOB PaOOTHI
U3MEPUTENBHBIX PUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MTPOIECCOB;
MPUBOIUTH TPUMEPHI BKIIA1a POCCUNUCKHUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE
HayKd, B OOBSICHEHHME IMPOIECCOB OKPYKAIOIIEIO0 MHpA, B pPA3BUTHE TEXHUKU U
TEXHOJIOTHIi;

AQHAIM3UPOBATh U  OLIEHUBATh TIOCIEJACTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
NESTEIbHOCTH YeJOBeKa, CBS3aHHOW ¢ (U3MUECKUMHU IMpOLecCaMH, C TMO3ULIUN
3KOJIOTUYECKOU 0e301MacHOCTH, MIPEACTABICHUI 0 panroHaIbHOM
IIPUPOJOINOIB30BAHNH, A TAKKE Pa3yMHOM HCIIOJIIB30BAHUU JOCTHKCHHM HAyKU H
TEXHOJIOTHH JIJIsl TaTbHEHUINIET0 pa3BUTHS YEIOBEUECKOTO OOIIECTBa;

MPUMEHSTh Pa3IUYHbIe CTIOCOOBI paboThI ¢ HHpOpMAIUEil GU3NYECKOTO COAEPIKAHUS C
UCTIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJOTHH, TPH  OTOM
UCIIONIb30BAaTh  COBPEMEHHBIE  HMH(OPMALIMOHHBIE  TEXHOJOTMH Ui  TIOMCKA,
nepepaboTKU W TpeAbsBIeHUS Y4eOHOM U Hay4YHO-TIOMYJSpHON HH(OpMaImH,
CTPYKTYpUPOBAHUSI W HHTEpHNpeTalud WH(POpMAIMK, TOJYYCHHOW W3 Pa3IMYHBIX
MCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATh MOJydyaeMyro HH()OPMALIUIO U OIIEHUBATh €€
JIOCTOBEPHOCTh KAaK Ha OCHOBE MMEIOIIMXCS 3HAHMM, TaK M Ha OCHOBE AaHaJIM3a
UCTOYHUKA UH(OPMAIIUY;

IPOSIBJIATh OPraHU3allMOHHBIE M IIO3HABATENIBHBIE YMEHUS CaMOCTOATEIBHOIO
NpUOOpEeTEeHUs] HOBBIX 3HAHWW B TPOIECCE BBHITIOJHEHHUS MPOCKTHBIX U Y4eOHO-
HCCIIEIOBATEIbCKUX padoT;

paboTaTh B TpYIIE C WUCIOJHEHUEM Pa3JIMYHBIX COIUAIBHBIX POJEH, MIaHUPOBATh
paboTy Tpynmbl, palUoOHAIbHO pacHpelnesTh IesTeIbHOCTh B HECTaHJIAPTHBIX
CUTyalUsX, aIeKBaTHO OLICHUBATh BKJIAJ KaXJOTO U3 YYACTHUKOB IPYMIBI B pEHICHUE
paccMaTpuBaeMoii MPOOIEMBI;

NPOSIBIISATE MOTHBALMIO K Oyaymeid mpodecCHOHANBHOW — EATENHHOCTH  TIO
CHEUHATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Paznen 1. HAYUHBII METO/, ITIO3HAHMS IIPUPO/IBI
11 Hayunslii MeTO O3HAHUS TPUPOIBI 4
Htoro no pazneny 4
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JuHamuka 10
2.3 Cratuka TBEpIOTO TEa 4
2.4 3aKOHbBI COXpaHEHUsI B MEXaHUKE 10
Hroro mo pazneny 34
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUNHAMMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPUH 13
3.2 Tepmoannamuka. TernoBble MalIMHBI 16
33 ArperaTHble cocTosiHUS BeniecTBa. DazoBbie 9 1
' HEPEXOIbI
Hroro no pazneny 38
Paznen 4. JIEKTPOANHAMUKA
4.1 DNEKTPUUECKOE M0JIE 20
4.2 [TocTOSIHHBIN TEKTPUYECKUI TOK 19




4.3 Toku B pa3nuuHBIX cpenax 6
Hroro no pazneny 45
Pa3nen 5. PUSHYECKHM MPAKTUKYM

51 | du3nYecKuil IPaKTUKYM 8
Hroro mo pazneny 8
Pe3epBHOE Bpems 7
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunMeHnoBaHue pa3feioB H TeEM nudpoBwIe
Ne /i P Konrpoubusie IIpakTHueckue (mpp )
NMPOrpaMMblI Beero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOJJUHAMUKA
1.1 MaruunTtHoe nose 14
1.2 DJIEeKTpOMarHuTHas MHIYKIUS 13 1
Htoro no pazneny 27
Pa3nea 2. KOJIEBAHUSI U BOJIHbBI
2.1 Mexannueckue KoeOaHus 10
2.2 DJEeKTpPOMarHUTHBIC KOJICOaHUs 15
23 MexaHHYECKHE U 3JICKTPOMArHUTHBIC 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro mo pazneny 60

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1
Hroro no pazgeny )
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynsipHo-BOTHOBOH Ayannu3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO S7pa U 3JIEMEHTAPHBIX 5

YACTHIL




Hroro no pazneny

25

Pa3pea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHUIUKU 12
Hroro no pazneny 12
Pazzen 6. PUSHUYECKHAN MPAKTUKYM
6.1 ®u3nyeckuil NpakTUKyM 16 16
Htoro no pazneny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus U 00001IeHne
71 NPEMETHOTO COJICPYKAHHS U OIIbITa 15
' NEeSITeILHOCTH, TPUOOPETEHHOTO TIPU
u3yueHnn Kypca ¢usuku 10 — 11 kmaccon
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne
n/n

Tema ypoka

®uszuka — pyHIaMeHTalbHas HayKa O
npupoae. Hayunslit MeTo1 mo3HaHUS U
METO/IbI HCCIeI0BaHus (PU3UUECKUX SIBICHUN

DKCIEPUMEHT U TEOPHS B IIPOIIECCEe

Mo3HaHus npupoabl. HabmoaeHue u
AKCIICPUMEHT B (PU3HKE

KoanuyecTBo 4acosB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

CrniocoObl n3mepeHus: GU3NYECKUX BETUUUH

AOCOIIOTHAS U OTHOCHUTEILHAS
NOrpeIIHOCTHU H3MepeHHI>i (I)I/I3I/ILIGCKI/IX
BCJIMYMH. MO,Z[GJ'II/IpOBaHI/Ie B (I)I/I3I/IK6.

MexaHn4ecKoe JBHKEHHUE. Cucrema
otcueta. OTHOCUTEIBHOCTh MEXaHHYECKOTO
JABHIKCHUS. HpHMaH u o6paTHa;1 3agaun
MCXaHHMKHU

Pangnyc-BekTop MarepranibHON TOYKH, €TO0
MPOEKIMU Ha OCU KOOpAUHAT. TpaeKkTopus.
[Tepememenue. Ckopocts. VX nmpoekuuu Ha
OCH KOOpAUHAT

PaBHOMEpHOE IPAMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onucaHne paBHOMEPHOTO
MPSAMOJIMHENHOTO IBUKCHUS




CrnosxeHue nepeMeIieHnii 1 CKOpOCTEH.
Pemrenue 3amau

10

11

HepaBnomepHoe aBukenne. MrooBeHHas
CKOpOoCTh. Yckopenue. [Ipsamonnneitnoe
ABHUIKCHUC C IMTOCTOAHHBIM YCKOPCHUCM

I'padnueckoe onmcanue NPsIMOIUHEITHOTO
JBUKEHUSI C TIOCTOSTHHBIM YCKOPEHUEM

CBoOoaHoe majieHre. Y CKOpeHue
cBOOOIHOTO MajeHMs. 3aBUCHUMOCTD
KOOpPJUHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHHU U UX TpaduKu

12

JIBr>keHue Tena, OpOIIEHHOTO MO YIJIOM K
TOPU30HTY

13

KpuBonmueliHoe aBuxkenue. J[BH>KeHUE 1O
OKPYKHOCTH. YTJIOBas U JUHEHHAs
ckopoctb. [lepuon n yacrora.
[leHTpOCTpEMUTEIBHOEYCKOPEHUE

14

15

16

KonTponbHas pabota mo Teme
"Kunemarnka"

[IepBeiif 3akon Herotona. MHepunanbHbie
cucremsl orcuéra. [IpuHIun
OTHOCHUTEIbHOCTHU [ anmumes.
HeunepuuansHsie cuctemMbl OTCUETA

Cuna. PaBHoe#cTByOIIas cuita. Bropoit
3akoH Herotona. Macca

17

18

Bzaumopeiicteue ten. Tperunil 3akoH
Herorona

[IpuHnun cynepno3unuu cui. Pemenue




3aa4 Ha IPUMCHCHUC 3aKOHOB HrroToHa

19

20

3aKOH BCEMHUPHOTO TATOTEHUS.
OKBUBAJIEHTHOCTb I'PABUTALIMOHHON U
MHEPTHOU Macchl

Cuia TSOKeCTH U yCKOPEHHE CBOOOIHOTO
majieHust

21

JIBu>keHHE HEOSCHBIX Te U UX
HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMMUECKasi CKOpocTh. 3akoHbl Kernepa

22

23

24

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena

Cuna tpenus. [Ipupoaa u BUIBI CUJT TPEHHUSL.
JIBU>KeHHE B KHUAKOCTHU U rase ¢ y4éTom
CHJIBI CONTPOTUBJICHUS CPEJIbI

Jasnienue. ['uapocraTuueckoe 1aBjICHUE.
Cuna Apxumena

25

26

27

AbcomoTHO TBepaoe Teno. [locrynaTenbHoe
U BpalllaTeJIbHOE IBUKEHUE TBEPJOTOo Tea

MOMEHT CUJIBI OTHOCUTENIBHO OCH BPAILlCHUS.
IIneyo cniabl

CrnoxxeHue CHI, TPIIOKEHHBIX K TBEPJIOMY
teiny. LleHTp TskecT Tena. Y cinoBus
paBHOBECHSI TBEPAOTO Tena. Busl
paBHOBECHS

28

KonTponbhas pabota no teme "J[uHamuka.
Cratuka TBepaoro tena'"

29

I/IMHy.TIBC MaTCpHaHBHOﬁ TOYKH, CUCTCMBI
MaTCpHaJIbHBIX TOYCK. HeHTp MacC CUCTEMbI
MaTCpHaJIbHBIX TOYCK. TeopeMa O JIBMKECHUUN




LIEHTPa Macc

30

31

32

Vmnysbe cuiibl 1 U3MEHEHHE UMITYJIbCa
Tesna. 3aKOH COXPaHEHMsI UMITYJIbCa.
PeaktuBHOE NBHXKEHUE

MomeHnT HMITYJIbCa MaTGpHaﬂBHOﬁ TOYKH.
HpeI[CTaBJ'IeHI/Ie 0 COXpaHCHUHU MOMCHTA
HUMITYJIbCa B ICHTPAJIBHBIX ITOJISAX

Pemenue 3agau

33

Pabora cuiibl Ha MajIOM U Ha KOHEYHOM
nepemenienuu. ['padpuueckoe
MpeACTaBICHUE pabOThI CUJIbl. MOIIIHOCTD
CHJIbI

34

35

36

37

Kunernueckas sueprus. Teopema o6
M3MEHEHUN KMHETUYECKOW SHEPIUUn
MaTepuatbHOU TOYKU

IToreHumanpHbIe U HEIOTEHIIUAILHBIE CUIIBI.
ITorenumaneHas sHeprus. Bropas
KOCMHYECKasi CKOPOCTh

Tperbst KocMuueckast ckopocTb. CBs3b
pabOoThI HEMOTEHIIMATIBHBIX CUJI C
N3MEHEHHEM MEXaHWYECKOM dHEpPIrun
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUUYECKOMN dHEprun

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHeHue bepHymum U1 uaeanbHON
KUIKOCTU

38

Kontponbras padota mo teme "3akoHbBI
COXPAaHEHHUS B MEXaHHKe"




Pa3BuTue npeacraBieHuii 0 npupoie

39 TermaoThl. OcHOoBHBIE nonoxeHnss MKT.
Huddysus. bpoyHoBckoe nBHKEHNE
Crpoenune ra3000pa3HbIX, KUIKUX U

40 TBEPABIX TEJ. XapaKTep IBUKCHUS U
B3aMMOJICHCTBHS YaCTHI[ BEILIECTBA
Macca u pazMepsl MOJIEKYJ (aTOMOB).

41 KomungectBo BemectBa. IlocTossHaAas
ABorazipo

42 Temmnepatypa. TernaoBoe paBHOBecHE.
IlIkana Lenbcus

43 WneanpHbrii ra3. ['a30BbIe 3aKOHBI

44 VYpaBuenue MeHnneneeBa-Kianelipona.
Pemenne 3amaq

45 AbcomtoTHas Temnepatypa. 3akoH JlanbToHa

46 N3omporieccsl B uaeaibHOM ra3e ¢
IMOCTOSIHHBIM KOJIHYECTBOM BEIIECTBA

47 I'pacdmueckoe npencraBneHne
M30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa

48 OcHoBroe ypaBHeHne MKT
CBs3b a0CONIOTHO TemmepaTypbl

49 TEPMOJTUHAMHUYECKON CUCTEMBI CO CpeIHEei
KMHETHYECKOM 3HEpruel MoCTynaTeaIbHOT0
TETUIOBOTO JABMKEHHS €€ YaCTHI]

50 O0o001eHrEe U CHCTEMATH3aLKs 3HAHUH 110
teme "OcHoBel MKT"

51 KonrtpomnsHas pabora o Teme "OCHOBBI

MKT"




52

53

TepMmoauHaMuueckas cuctTemMa. 3ajlaHue
BHEIIHUX ycyoBui jyuis T/l cucTteMsl.
Buelnue v BHyTpeHHUE TapaMeTpBhI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAYEHUS BEJIMYUH, ONMUCHIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

HyneBoe Hadajlo TCpMOJUHaMUKH.

CamonpousBoiibHas penakcamus T/
CUCTEMBI K TETJIOBOMY PaBHOBECHIO

54

Mogenp uieanbHOro ra3a B TEpMOJINHAMUKE.
VYcnoBus TPUMEHUMOCTH 3TOM MOAEIHN

55

56

VYpaBuenue MeneneeBa-Kianeiipona u
BBIPXCHHE JIJIs BHYTPEHHEH YHEPTUU
DnemeHTapHas padoTa B TEPMOJAMHAMUKE.

Berauciienue pabothl 1o rpaduky mpoiecca
Ha pV-auarpamme

57

Termonepenada kak crnoco0 U3MEHEHUs
BHyTpeHHel sHepruu T]l cuctemsl 6e3
COBEpILIEHUS PabOThI

58

59

60

KonBeknusi, TEmIonpoBOJHOCTb, U3Ty4YCHUE

KomnuectBo Temnorel. TemnoéMKOCTh Tea.
YnenpHas u MOJIApHAasA TEINIOEMKOCTH
BEIlIECTBA. Y AeIbHAs TEII0Ta CropaHus
TOIIJIMBa

ITonsatue 06 aguabatHoM mporecce. [lepBbiit
3aKOH TEPMOJUHAMUKHI

61

KomnnuecTBo TemnoTel u paboTa Kak Mepbl
W3MEHEHUs BHyTpeHHel sHepruu T /1




CUCTCMBI

62

63

BTopoii 3aKk0H TepMOJIMHAMUKY 151
PaBHOBECHBIX M HEPABHOBECHBIX MPOIIECCOB.
HeoOpaTuMocTh IPpUPOTHBIX TPOIIECCOB

HpI/IHI_[I/IHBI HCﬁCTBHﬂ TCIIJIOBBIX MAIIIWH.
KIIJT

64

MaxkcumanbHoe 3HaueHue KITJI. I{ukn
Kapno

65

66

67

DKOJIOTUYECKHE aCIIEKThI MCIIOJIb30BaHUS
TCIUIOBEIX JABUTaTeICH. TemnoBoe
3arpsI3HEHUE OKPYKAIOILIEH CpeJibl
O0001IeHrEe U CUCTEMATH3alMs 3HAHUN 110
teme "Tepmonunamuka. TernaoBbie
MaIIvHb"

KontponbHas paboTa mo teme
"TepmoanHamuka. TenaoBple MAIUHbI"

68

[TapooGpazoBanue U KOHIEHCAIIUS.
Hcnapenue u xkunenue. Y nenpHas TEIIOTa
nmapoo0pa3oBaHus

69

HacrliiieHHbIe U HEHACHIIIEHHBIE Maphl.
KauecTBeHHast 3aBUCUMOCTD IJIOTHOCTH U
JIaBJICHUS HACBIILIEHHOTO Mapa OT
TEMIIEpPaTyphl, UX HE3aBUCUMOCTb OT 00bEMa
HACBILEHHOTO Mapa. 3aBUCUMOCTh
TeMIepaTypbl KUTEHUs OT 1aBJICHUS B
XKUAKOCTU. Bia)xHOCTh BO3TyXa.
AOCOMIOTHAs M OTHOCHUTENIbHAS BIAXXHOCTb

70

TBépnoe Teno. Kpucrammueckue u




amop¢HbIe Tena. AHU30TPOIHS CBOWCTB
KpHUCTAJIJIOB

[InaBneHue u kpuctauu3anus. Y aespHas

71
teruiora iasnaeHus. Cyonumanus

79 [IpeobpaszoBanue 3Hepruu B (Ha30BBIX
nepexoiax

73 Pemrenue 3amau
[ToBepxHOCTHOE HaTsKeHUE. KanumisipHbie

74 siBJIEHUs. J{aBieHue 1Mo UCKPUBJIEHHON
MMOBEPXHOCTHIO KUIKOCTH
O06o00611eHre U cucTeMaTu3alus 3HaHu#| 110

75 Teme "ArperatHbie COCTOSHUS BEIIECTBA.
®dazoBkIe iepexo b

76 Kontponbnas padota o teme "ArperaTHbie
cocrosiHus BemiecTBa. Ma3oBbie mepexosr”
DneKkTpu3aIus Tel U €€ MPOosIBICHUSI.

77 Dnektpuueckuii 3apsia. [[Ba Buna
AIEKTPUUECKUX 3apsoB. [IpoBogHUKH,
JTUDJIEKTPUKU U TIOTYTTPOBOHUKHU
DneMeHTapHbIN ANEKTPUUYECKUI 3apsil.

78 3aK0OH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
B3anmopericteue 3apsanoB. Touednsie
3apsnbl. 3akoH Kynona

79 Pemrenue 3agau

80 DnekTpuyeckoe noje. Ero neiictBrue Ha
AIEKTPUUECKUE 3aPsi]IbI

81 Hanpsoxk€HHOCTE JIEKTPUYECKOTO MOJISI.

[TpoOneIit 3apsa. JInauu HaAMPSHKEHHOCTH




QJICKTPHUYCCKOTIO ITOJIA. OHHOpOI[HOC
SJICKTPHUYCCKOEC I10JIC

IloTeH1IMAIBHOCTH SJICKTPOCTATUYICCKOI'O

82 moJist. Pa3HOCTh MOTEHIMATIOB U HAMIPSKCHUE
[ToTennmanpHas YHEPTUS 3apsiia B

83 3JIEKTpOoCcTaTHUecKoM MoJie. [loTenmman
AIEKTPOCTATHYECKOTO OIS
CBs13b HANPSOKEHHOCTH TIOJI U PA3HOCTH

84 MMOTEHITUAJIOB JIJISl AJIEKTPOCTATUYECKOTO
IOJISt

85 [TpuHIHIT CynepITO3UITUH SIECKTPHICSCKUX
moJiei

86 Pewenue 3amau

87 [TpOBOIHUKH B 2JIEKTPOCTATUICCKOM ITOJIC.
VYcnoBue paBHOBECHS 3apsIOB

88 JIVM3IIEKTPUKH M TIOTYTTPOBOTHUKH B
ANEKTPOCTATHYECKOM I10JIC
Kongencarop. DneKTpo€MKOCTh

89 KOHJIEHCATOpa. DJIEKTPOEMKOCTb IIIOCKOTO
KOHJICHCATOpa
[TapannensHOE coeMHEHNE KOHAEHCATOPOB.

90 IlocnegoBarenbHOE COCAUHEHNUE
KOHJICHCATOPOB

91 DHeprus 3apsHKEHHOTO KOHACHCATOpa

92 Pemenue 3amau

93 JIBr>keHue 3apsKEHHOM YacTHUIIbI B
OJTHOPO/IHOM DJIEKTPHUYECKOM TOJIe

94 Pemenue 3amay




O0001IeHYE ¥ cUCTEMATU3aLU 3HAHUI 1O

95 " "
TeMe "DIIeKTpUYecKoe moiie

96 KonrponsHas pabora o reme
"DnexTpuueckoe mnoie"
Cuia Toka. ITocTossHHBIN TOK. Y CIOBHS

97 CYILIECTBOBAHUSI IOCTOSIHHOTO
ANEKTPUYECKOTO TOKa

98 Ucroununku Toka. Hampsixenue u 3/1C

99 3axon OMa 11 yyacTKa LEeu.
DNEKTPUUECKOE CONIPOTUBIIEHHE
3aBUCUMOCTB CONIPOTUBIICHUSI OJJTHOPOJIHOTO

100 = TPOBOAHHKA OT Ero JUTMHEI U ILIOIIa M
MOTIEPEYHOT0 CEUCHUs. Y IETHbHOE
COIPOTHBIICHUE BEIIIECTRA.

101 [TocnenoBarenbHOE, TapaIETBLHOE,
CMEIIaHHOE COETMHEHNE TPOBOIHUKOB

102 Pacuér pa3BeTBIEHHBIX JIEKTPUICCKIX
LETIEH.

103 Pemenue 3amau

104 Pabora anexkTpuyeckoro Toka. 3akoH
Jxoyns —Jlenna

105  Pemenwue 3amau

106 MoIHOCTb IEKTPpUYECKOro Toka. TermmoBast
MOIIIHOCTb, BBIIETIsieMasi Ha PEe3UCTOpe

107 O/1C u BHyTpeHHEE CONIPOTUBIICHHE
HMCTOYHUKA TOKA

108 3axon OMa i MOJIHOH (3aMKHYTOH)

AJIEKTPUYECKON e




109 | Pemenue 3agau 1

110 MOIIHOCTh UCTOYHUKA TOKA 1

111 = Kopotkoe 3aMbIKaHHE 1

112 | Pemenue 3agau 1

113 Pemrenue 3agau mo treMme "IlocTOSHHBIN 1
AJIEKTPUYECKUM TOK"

114 O0o0011IeHrEe U CHCTEMATH3aLKs 3HAHUH 110 1
teMe "[locTosHHBIN 2neKTpUuyecKuii ToK"

115 Kontponbnas padota nmo teme "l[locTossHHBIN 1
AJIEKTPUYECKUM TOK"
DneKkTpruYecKas MPOBOAMMOCTD Pa3IMYHBIX

116  BemiecTB. DIEKTPUUYECKHUM TOK B METaJLIaX. 1
CBepXIpOBOIMMOCTh
DNEeKTpUUECKUN TOK B pacTBOpax U

117  pacmiaBax 35eKTpOJIUTOB. 3akoHbl Dapaes 1
TUISL DIEKTPOIIH3a

118 | Dnextpudyeckwii TOK B razax. [Lazma 1

119 DneKTpUUecKUuil TOK B BakyyMe. BakyymHbie 1
prOOpbI

120  DnexkTpHYECKHil TOK B IMOIYTPOBOAHUKAX

121 TlonynpoBOJHHMKOBBIE MPUOOPHI
@uU3NYECKUI NPAKTUKYM 110 TEME
"M3MmepeHue Cuibl TOKa U HAPSIKEHUS B

122 LIETIH TOCTOSIHHOTO TOKA MPU MOMOIIH 1
aHAJIOTOBBIX U MU(PPOBBIX U3MEPHUTEITHHBIX
npubopos"”

123 Ouznyeckuil npakTukyM no teme "N3yuenue 1

HCPaBHOMCPHOT'O ABUXKCHUA C IEJIIBIO




olpeziesIeHUs] MTHOBEHHOU ckopocTu"

124

125

126

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHusl Ipu
MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
NBIDKEHHUHY 110 HAKJIOHHOM IIOCKOCTH"

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHHsi CBOOOHOTO
nageHusa”

®uznueckuil NpakTUKyM 1o teme "M3yuenue

JBUKEHHUSI TeJIa 110 OKPY>KHOCTH C
MIOCTOSIHHOM 110 MOAYJIFO CKOPOCTHIO"

127

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3MepeHue paBHOICUCTBYIOIIECH CUIIbI IPU
JIBUKEHUH OpyCKa M0 HAaKIIOHHOMN
IJIOCKOCTH"

128

duznyeckuil npakTukyM no teme "Nsyuenue
n3obapHoro mnporecca'

129

130

131

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"HccneqoBaHne CMENIAaHHOIO COETUHEHUS
pe3uctopon"

PesepBHeliit ypok. O6o01ieHre 1
CUCTEeMaTH3allusl 3HAaHUH 10 TeMe
"KunemaTtuka"

PesepBHrIit ypok. O6o01IeHre 1
CHCTEMaTHU3allUs 3HAHHI 110 TeMe
"Tunamukato Cratuka"

132

PeseprubIil ypok. O600mmeHue 1
CHCTEMATH3AaINA 3HAHUN 110 TeMe "3aKOHEBI




COXPAHEHHUS B MEXaHUKe"

PesepBHbIil ypok. O600ICeHHE 1
133 | cucremaruzanus 3HaHUH 110 TeMe "OCHOBBI
MOJIEKYJISIPHO-KUHETUUECKON Teopun”

PesepBHbIil ypok. O600ICeHHE 1
134 CHUCTEMATHU3AalNA 3HAHUH I10 TEME
"Tepmonunamuka. TenaoBbie MalIMHbI"

PesepBHrlit ypok. O6o01eHue u
135 CUCTEMATH3alN 3HAHUH I10 TEME
"OnekTpuueckoe mnoie"

PesepBHeIil ypok. O600ICHHE 1
136 CHCTEMAaTH3aIMs 3HaHUH 110 TEME

"TlocTOSIHHBIN ANEKTPUUECKUN TOK"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
1w/ Tema ypoka Beero Kontpoabnubie IIpakTnyeckue 06pazoBaTEbHbIE
padoThI padoTsI pecypeni
B3aumojeiicTBuEe MOCTOSIHHBIX MarHUTOB U
1 IIPOBOJHHUKOB C TOKOM. MarHuTHOE MOJe. 1
I'unore3za Amrmepa
Bekrop maruutHON nHAYKmu. IIpruHmmn
2 CyNEepHO3HIIMU MAarHUTHBIX 1o, JInnun 1
MarHUTHON HHIyKIIUU
3 MarnuTHO€ 1moJjie TPOBOJHUKA ¢ TOKOM. OTBIT 1
Opcrena
Cuna Ammepa, e€ HanpaBlieHUE U MOIYJIb
5 Pemenue 3anau
5 [IpumeneHue 3akoHa Amriepa. 1
DNEeKTPOU3MEPUTENbHbIE TPUOOPHI
Cuna Jlopenna, e€ HanpaBJICHHE U MOJTYJIb.
7 JIBrKeHue 3apsyKeHHON YacTHIIbI B 1
OJIHOPOJIHOM MarHMTHOM I10J1€
Pemenne 3anau
9 Pa6ota cubl Jlopenna
10 Pemienue 3anau 1
1 MarnuTHO€e noJje B BEUIECTBE. 1
deppoMarHeTHKH, mapa- u JuaMarHeTHKH
12 OcHoBHbIE CBOICTBa (heppOMarHeTHKOB. 1

[Tpumenenue GpeppoMarHeTHKOB




13 Pemenue 3agau o treme "MarautHoe moiie" 1

14 Pemenue 3amay mo reme "MaraurHoe 1ose"”

15 SIBNEeHME NEKTPOMATHUTHOM WHIYKIIHH. 1
[ToTok BeKTOpa MAarHUTHOW WHAYKIIHH

16 SAC uHaYyKIUN 1

17 3aKOH 3JICKTPOMArHUTHON MHTYKITUH 1
®dapanes

18 Buxpesoe anexrpuueckoe nose. Toku Oyko 1

19 O/J1C uHAYKIMH B ABHKYLIUXCS TIPOBOJHUKAX 1

20 Pemenue 3amgau 1

21 [TpaBuio Jlenma 1

99 WNunyktuBHOCTS. KaTyika WHAYKTHBHOCTH B 1
LIENH ITOCTOSIHHOI'O TOKa

93 SAsnenue camonnaykiuu. IC 1
CaMOWHTyKITUH

24 DHeprus MarHUTHOTO TOJIS KaTYIIKH C 1
TOKOM. DIIEKTPOMAarHUTHOE TI0JIe

25 Pemenue 3amau 1

26 O06o001IeHre U CHCTEMATH3aKs 3HAHUH 110 1
Teme "DneKkTpoarnHamMuKa"

97 KonTponbHas pabota mo Teme 1
"OnexkrpoauHamuka'

28 Konebarenpuas cucrema. CBOOOIHEIC 1
KoJiebanus1. ['apMoHnYecKre KoaeOaHus

29 KunemaTnueckoe ¥ TMHAMHAYECKOE OIMMCAHUE 1
K0J1€0aTeNbHbBIX IBHKEHUIH

30 OHepreTudeckoe onvcanue. BoiBox 1




ANHAMHUYCCKOI'0 OIIMCaHrud rapMOHHUYCCKUX
KoebaHuii U3 ux OHEPIrETUYCCKOTO U
KHHEMAaTHYECKOI'O OITMCaHUuA

31 Awmmuntyna u (aza konedanui
[Tepuon u yactora konebanuit. [lepuon
MAaJIBIX CBOOOIHBIX KoIeOaHuMi

32 MareMaTthdeckoro MastHuka. [lepuon
CBOOOHBIX KOJIEOaHHI IPYKUHHOTO
MasiITHUKA

33 3aryxaromue Konedanus. BeiHyk/1eHHbIE
xonebanus. Pe3onanc

34 ABTOKOJIC0aHMS

35 Pewenue 3amau

36 VYpox-koupepenuus "MexaHHUECKHE
KoJe0aHusl B My3bIKAJIbHBIX HHCTpyMEHTax"

37 O06o001IeHye B cucTeMaTH3aIys 3HAHUH 110
Teme "Mexanndeckue kojicoanus"

38 DNeKTPOMarHUTHHIE KOJEOAHMUS.
KonebaTenbHbIit KOHTYD
®opmyna Tomcona. CBsI3b aMIUIUTYIbI

39 3apsiia KOHJIEHCATOpa ¢ aMIUTUTY0N CUIIBI
TOKa B KOJIeOATeIbHOM KOHTYpE

40 3aKOH COXpaHCHHS SHEPTUHU B UICATHHOM
KoJIeOaTeIbHOM KOHTYPE
3aryxaroIue AIeKTPOMarHuTHbIC KolIeOaHusl.

41 BrinyXIeHHBIE 2IEKTPOMAarHUTHBIS
KoJIeOaHus

42 IIepemeHHBIH TOK. Pe3ucTop u KoOHAEHCaTop B




LCIHU IIEPEMCHHOT'O TOKaA

KaTYH_IKa HHAYKTHBHOCTHU B LCIIN

43 MIEPEMEHHOTO TOKa

44 3akoH OMa Jy1s SJIEKTPUUYECKOM 1enu
MIEPEMEHHOT0 TOKa
MOo1mHOCTb IEPEMEHHOT0O TOKA.

45 AMIIIUTYTHOE U AEUCTBYIOLIEE 3HAUECHNE
CHJIBI TOKA U HAMPSHKEHUS

46 Pe3oHaHC B 351eKTpUYECKOH 1eTH

47 Pewenue 3amau
Wneansubrif Tpanchopmatop. [Iponssoactso,

48 nepeaayda u moTpeOIeHue AIEKTPUIECKON
SHEpPTUU
DKOJOTHYECKHE PUCKU TPU TPOU3BOJICTBE

49 anekTposHeprud. KynbTypa ucmonb30BaHust
AJIEKTPOIHEPTHHU B TIOBCETHEBHOM KHU3HH

50 Pemenue 3amau

o1 Pemenne 3anau

59 O06o0011eHne U cucTeMaTu3alys 3HaHuH 110
Teme "DJIeKTpOMarHuTHbIe KojebaHus"

53 Mexanndeckre BOIHbL. XapaKTepUCTUKHU
MEXaHUYECKUX BOJIH

54 CBoiicTBa MEXaHMYECKUX BOJTH

55 3ByK. XapaKTEpUCTUKH 3BYKa

56 Wndpa3syk u ynprpassyk. lllymosoe
3arpsI3HEHUE OKPY KAIOIIEeH Cpeibl

57 Pemenue 3amau

58 DNeKTpOMarHuTHBIC BOJHBI. M3myueHne




SJICKTPOMArHMuTHBIX BOJIH

59

60

DHeprus JIEKTPOMarHuTHbIX BOJTH. CBOMCTBA
3JIEKTPOMAarHUTHBIX BOJIH

[IIxana 31eKTpOMarHUTHBIX BOJIH.

[TpuMeHeHHe AIIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

61

HpI/IHI_II/IHBI PaaroCBA3U U TCIICBUACHUA.
PaI[I/IOJ'IOKaI_[I/ISI. BJIGKTpOMaFHI/ITHOG
3arpA3HCHUC 0pr>1<a}0mel71 Cpeabl

62

63

64

KonTponpnas padora o teme "Konebanus u
BOJIHBI"

Caert. 3aKOH MPSAMOJIMHENHOTO
pacnpocTpaHEHUs CBETa

Pemenue 3amau Ha mpuMeHEHHE 3aKOHA
MPSIMOJIMHEIHOTO PacpOCTPaHEHHsI CBETa

65

66

67

68

Otpaxenue ceera. [lnockoe 3epkaio.
Cdepuueckoe 3epkano

[Ipenomnenue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEJIbHBIN [TOKA3aTeNb IIPEIOMIICHHUS.
[TonHOE BHYTpEHHEE OTPaKECHHUE.
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO
OTpaXKeHUS

Pemenue 3a1a4 Ha NpUMEHEHUE 3aKOHOB
OTPAXKEHUS U NPEIIOMIICHHUSI CBETA

Xox nydeit B mpusMe. Jlucnepens cBera.
CrnoxxHbIN cocTaB Oenoro cera. L{peT

69

JInn3el. @OKYCHOE PacCCTOSHUE U ONITUYECKAs
CHJIA JINH3BI




[TocTpoenne n300paXKeHNI B TMH3AX U UX

70 cucreMax. YBeIMYEHHE JTUH3bI
Pemenue 3agau Ha moctpoeHue

71 M300pakeHMi, TOTYYaeMbIX C TOMOILBIO
JIMH3

72 I'na3 kak ontuyeckas cucrema

73 Pemenue 3anau. [Ipeaensr npuMeHUMOCTH
reOMETPUUECKON ONTUKU

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS

75 Jlucniepcust cBera

76 WuTepdepenns ceera

77 KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
HaOJI0ACHN MAaKCUMYMOB U MUHUMYMOB

78 Pemenue 3amau

79 [IpumeHeHue uHTEpHEpeHINN

80 Judpakmus ceeTa

81 JudpakimonHas peméTka. Y cioBue
HaOJIOICHNS TTIABHBIX MAaKCUMYMOB

82 Pemenue 3amau

83 [TonepeunocTs cBeTOBBIX BOJH. [onsapusanus
cBeTa

84 Pemenue 3amau

85 CBeToBbI€ ABIIEHUS B IPUPOJIE

86 O06o0011ieHre 1 cucTeMaTu3alys 3HaHuH 10
teMe "Onrtuka”

87 KonrtponbHas padora no teme «OnTuKa»

88 ['paHUIIBI TPUMEHUMOCTH KJIACCUYECKOM




MCXaHHUKH. 3aKOHBI QJICKTPOAUMHAMUKHU U
IIPHUHIHUII OTHOCUTCIBbHOCTHU

ITocTyiatel cienuanbHOU TEOPUU

89 1
OTHOCHUTEIIEHOCTH
[IpocTpaHcTBEHHO-BPEMEHHON MHTEPBAJL.
[IpeobpazoBanus Jlopenma. Yciosue

90 NpUIMHHOCTH. OTHOCUTENHHOCTD 1
OJTHOBPEMEHHOCTH. 3aMe]ICHUE BPEMEHH U
COKpaIleHHe JJTNHBI

01 DOHeprust 1 UMIYJIbC PEISITUBUCTCKON 1
YaCTHILIbI

92 CBs3b MaccChl C SHEPrHel U UMITYJILCOM 1
PENATUBUCTCKOMN YaCTULBL. DHEPIHsl TOKOS

93 PaBHOBECHOE TETIIOBOE H3ITyUeHHE 1

94 3akoH cMemenusa Buna 1

95 I'umoresza M. [Tnanka o kBaHTax. @OTOHBI 1

96 DHeprust 1 UMIyJbc GoTOHA 1

97 ®oroaddext. OnbiTe A. I'. CTonerona. 1
3akoHbl poTordpdexTa

08 VYpaBHenue DiiHTelHa U1 GoTodPdexTa. 1
"Kpacnas rpanuna” gotorddexra

99 JNaBnenue ceera. Onbitel I1. H. JIeGenena

100 BoiHOBEIE CBOMCTBA YaCTHI] 1
Bomnsl ne bpoins. Jlnuna BonHbl ae bpoiis

101 U pa3Mepbl 00J1aCTH JIOKAIHU3aluu 1
JBIDKYILEIHCS YacTUIIbI

102 KopnyckynsipHo-BOTHOBOH! Ayanu3m

103 Judpaxius 3JeKTPOHOB Ha KpUCTaiax




Criennuka u3mMepeHuit B MUKPOMUDPE.
104 CooTHoI1IeHUs HEOpeAeIEHHOCTEN
I'eitzenbepra

105 Pemenwue rpaduueckux 3agau

106 Pemenue pacuéTHpIX 331249

107 KonTponpHas padorta o Temam: "OCHOBBI
CTQO", "KopmyckyasipHO-BOJIHOBOM jyanu3m"

108 OMnBITHI TI0 UCCIICIOBAHUIO CTPOCHHUS aTOMa.
[Tnanerapuast Mmojens atroma Pesepdopaa

109 [Tocrynater bopa

110 Buasl ciektpoB. CriekTp ypoBHEH 3HEpruun
aToma BOJOpOJa

CrioHTa"HHoOE U BBIHYKACHHOC U3JIYUCHUC
CBCTa

112 Jlazep

111

Hyxiionnas mopaens siapa ['eitzenOepra-
113 NBanenko. 3apsig 1 MacCOBOE YUCIIO sJIpa.
M3oTtonsl. PagnoakTHBHOCTH

3akoH pPaaArO0aKTUBHOI'O pacliaaa. CpoiicTBa
114 HOHU3UPYIOUICTO U3JTYyYCHHA. Bnusaue
PaAOaKTUBHOCTH HA KUBBIC OPTraHU3MBI.

Jlosumerpust

OHeprus cBA3M HyKJIOHOB B sifipe. SnepHble
cuibl. Jledext macchl siapa. SAnepHbie

115 peakimu. SnepHsie peakTopsl. [IpoGiiembl
YIPaBIEMOr0 TEPMOAIEPHOIO CUHTE3A.

DKOJIOTHYECKHE aCMEKThl Pa3BUTHSI sIEPHON

SHEPreTUKHU




MeToIbI peTUCTPALUU U UCCIICAOBAHUS
3JIeMEHTapHBIX YacTull. DyHaaMeHTaIbHbIC
116 B3aUMOICHCTBUA. baprnoHbl, ME30HBI 1
nentonsl. [Ipencrasinenue o CtangapTHOM
Mozenu. KBapk-TiirooHHast MOJIEb aipOHOB

®usnka 3a npenenamu CTaHIapTHONH MOJIEIH.
117 Témuas Mmarepust U TEMHasE SHEPTHS.
EnuHCcTBO (DM3MYecKoit KapTHHBI MUpa

118 Oransl pa3BUTUS ACTPOHOMUU. 3HAYCHUE

aCTPOHOMHHU

[TpyMeHUMOCTD 3aKOHOB (DPU3UKH IS
119 00BSICHEHHUSI TPUPOJIBI KOCMUYECKUX
00BEKTOB. MeTO/IbI aCTPOHOMHUYECKHIX

HUCCIIeJOBAaHUN

CoBpeMeHHbIE ONTUYECKHE TEJIECKOIIbI,
120 panuoTenecKonsl, BHEaTMOC(hepHas
aCTPOHOMHS

121 Bun 38é3nH0r0 HebGa. Co3Besnus, spkue
3BE3/bl, TUIAHETHI, UX BUIUMOE JBUKCHHE

Comnaeunas cucrema. Comnnite. ConmHeunas
122 akTUBHOCTH. MicTounuk sHeprun CoHIa u
3BE3]T

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKHU.
123 Juarpamma "crieKTpaabHBIN KJIacc —
CBETUMOCTB"

124 3Be3bI IIIaBHOM ITOCIEN0BATEILHOCTH

BuyTtpennee crpoenne 38é31. CoBpeMeHHBIE
125 MIPEJICTABICHUSI O IPOUCXOKIECHUU U

ssoronny CoJIHIA U 3BE34. DTallbl )KU3HU




3BE3

126

127

Mueunsbiit [1yte — nama ["anaktuka. Turbl
rajylakTuk. YEpHbIE ABIPBI B s/Ipax rajlakTUK
Bcenennas. Paciupenue Beenennoid. 3akoH

Xab6ua. Teopust bonbiioro B3peiBa.
PenukroBoe uznyueHnue

128

MacmraGHast cTpykTypa Beenennoii.
MeraranakTuka

129

130

Hepeménnsie npobieMbl acTpOHOMUUT

Ou3nyecKkuil MpakTUKyM IO TeMe
"UccaeqoBanue MarHUTHOT'O I10JIA
HOCTOSIHHBIX MAarHuToB"

131

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl Amrepa"

132

133

134

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHON
UHIyKIUn"

Pu3nYeCKUil IPAKTUKYM 110 TEME
"UccnenoBanue sBI€HNUS CAaMOMHIyKIAN"

@uU3NYECKU NPAKTUKYM 110 TEME

"N3mepenue neproia cBOOOAHBIX KoJeOaHUN
HUTSHOTO U MPYKUHHOTO MasiTHUKOB"

135

@u3NYeCKUil NPAKTUKYM IO TEME
"[IpeoOpa3oBaHue SHEPTUU B IPY>KUHHOM
MasiTHUKeE"

136

Pu3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanne mepeMeHHOTO TOKa Yepe3
MOCIeA0BaTEILHO COCAMHEHHDBIC




KOHJIEHCATOp, KaTyIlKy U pe3ucrop"”

137

138

®u3nyecKuil mpakTuKyM 1o teme "M3ydenue
rapamMeTpoB 3ByKOBOM BOJIHBI"
DU3NYECKUI TPAKTUKYM I10 TEME

"M3mepenue nokazaresis npeaoMIeHUst
crekia'

139

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue GOKyCHOTO pacCTOSHUS
paccenBarOIUX JUH3"

140

@uU3NYECKU NPAKTUKYM 110 TEME
"HabOmronenne nudpakuuu, nHTEpEepeHIHH
U noJisipu3anuu ceera'

141

®dusnyeckuii MPaKTUKYM TI0 TEME
"OnpeneneHue UMITyJIbca U SHEPTUU
PENATUBUCTCKUX YacTull (1o goTtorpadusim
TPEKOB 3apsDKEHHBIX YaCTUI] B MATHUTHOM
nose)"

142

143

144

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM [lnanka Ha ocHOBe
uccnenoanus horoddpdexra"

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue CiekTpa pa3pexeHHOro
aTOMapHOI0 BOJAOPOJa U U3MEpEHUE
noctostHHOW Punbepra"

Pu3NYECKU MPAKTUKYM 110 TEME

"UccnenoBanue paanoakTUBHOTO (hOHA C
HCIIOBb30BaHUEM J1I03UMeTpa"

145

@uU3NYECKUI NPAKTUKYM IO TEME
"Habmonenus 38€31HOTO HeOa




146

147

HEBOOPYKEHHBIM TJIa30M C UCIIOJIb30BAHUEM
KOMITHIOTEPHBIX MPHIIOKEHUHN IS
OTIpe/IeIICHUS TTOJIOKEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CeBEepHOTO MOMyIIapus U IpKUe
3BE316I"

O0o001IeHre ¥ cucTeMaTu3anys 3HaHui. Pois
(bM3UKH U aCTPOHOMUHU B SKOHOMHYECKOM,
TEXHOJIOTHYECKOM, COLIMAIBHOM ¥ 3THUYSCKOM
chepax IeAaTeIbHOCTH YeIOBEKa

O06001IeHYEe ¥ cucTeMaTU3aluus 3HaHuii. Poib
1 MeCTO (PM3MKHU M aCTPOHOMHMH B
COBPEMEHHOW HAYYHOH KapTHHE MUPa

148

O06o0011eHrEe U cUCTEMaTHU3alMs 3HaHui. Poib
(busnueckoit Teopun B GOpMUPOBAHUH
Mpe/ICTaBICHUH 0 PU3NYECKON KapTUHE
MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B
o0111eM psily COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX IPEJICTABICHUN O IPUPOAE

149

O000IIIEHNE U CUCTEMATHU3AIINS 3HAHUH 110
Teme "Kunemaruka"

150

151

O000I1IIeHNE U CUCTEMATHU3AIINS 3HAHUH 110
Teme "Kunemaruka"

O00011IeHIE U CUCTEMATHU3AIMs 3HAHUN 110
teme "lunamuka"

152

O0001IeHre 1 cUCTEMAaTH3aMs 3HAHUH 110
teme "Craruka TBEpAoOro tena'

153

O00011IeHIE U CUCTEMATHU3AaIMsl 3HAHUN 110
TeMe "3aKOHbI COXpaHEHHsI B MEXaHHUKe"




154

O06o001IeHre U cucTeMaTU3alus 3HaHUH 110
Teme "OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM
Teopun"

155

156

157

O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
teme "Tepmoaunamuka. TemioBbie MamuHb"
O0001IeHrEe ¥ cCUCTEMATH3aIs 3HAHUN 110
Teme "ArperatHbie COCTOSHMS BEIIECTBA.
da3oBble Iepexo/pl"

O06o00611eHre U cucTeMaTu3alus 3HaHu#| 110
Teme "Dnekrpuyeckoe nose"”

158

O06o0muieHne 1 cucTeMaTU3aIys 3HAaHUH 110
teMe "[locTosHHBIN 2neKTpuyecKuii ToK"

159

160

O06o011ieHne 1 cucTeMaTu3alys 3HaHuH 1o
teMe "Toku B pa3nuyHbIX cpeaax”

O0001IeHEe ¥ cucTeEMaTU3alus 3HaHUI 110
TeMe "Maruutaoe nose"

161

PesepubIiil ypok. O6001eHIE 1
CHCTEMATH3aIMs 3HAHUI 110 TEME
"DeKTpOMarHuTHAs UHTyKIHs"

162

163

164

PesepBubIiil ypok. O6001eHIE 1
CHCTEMATH3aIMs 3HAHUI 110 TEME
"Mexannueckue koneoanus"

PesepBHrIit ypok. O6o01eHne 1
CUCTEeMaTH3alusl 3HAaHUH 110 TeMe
"DeKTpOMarHuTHHIE KoeOanus"

PesepBHrlIit ypok. O6o01eHne
CHCTEMaTHU3allUs 3HAHHI 110 TeMe
"MexaHUUECKUE U AIEKTPOMArHUTHBIE
BOJIHBI"




165

PesepBHelil ypok. O600IcHHE 1

cucTeMaTu3anus 3gaguil mo teme "Ontuka'

166

167

168

PesepBHelil ypok. O600mIeHHE 1
cucTeMaru3anys 3HaHui mo Teme "OCHOBEI

CTO"

PesepBHbIil ypok. O600IeHHE 1
CUCTEeMaTH3alusl 3HaHHUH 110 TeMe
"KopnyckynsipHo-BOJIHOBOM Ayanu3m"
PesepBHrlit ypok. O6o01ienue u
cucTeMaTusanus 3Haguii no teme "dusuka
atoma"

169

PesepBHeIil ypok. O600ICHHE 1
cucTeMaTus3alnus 3Hagui mo teMe "dusuka
ATOMHOTO SIIpa ¥ AJIEMEHTApHBIX YacTuIr"

170

PesepBHeIil ypok. O600ICHHE 1
CHCTEMATHU3AINA 3HAHUH 110 TeMe " DIeMEHTHI
acTpopu3uku"

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

170

16




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

» dusnka. Mexanwnka, 10 kinacc/ Mskumes .., Cunskos A.3., O01ecTBO ¢ OrpaHHYEHHOM
OTBETCTBEHHOCTHIO «/[PODAY; Akimonepnoe obmiectBo «M3naTenbcTBo «IIpocBemieHuey

» ®uzuka. Monekynspaas ¢pusuka. Tepmoaunamuka, 10 kmace/ Msikumes .., Cunsixkos A.3.,
OO0I1eCTBO ¢ OrpaHUYCHHOMN OTBETCTBEHHOCTHIO «[IPODAY»; AKIIMOHEpHOE OOIIECTBO
«M3narenscTBO «IIpocBeienne»

» ®usuka. Konebanus u Bonnsl, 11 knace/ Makuiies I'.4., Cunskos A.3., OO1ecTBO ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODAY; AkironepHoe o01iecTBo «I31aTenbeTBO
«ITpocBerienuey

» ®usnka. Dnekrpoaunamuka, 10-11 kmacesl/ Msxumes I'.51., CunsikoB A.3., O0miecTBo ¢
OTPaHUYEHHOU O0TBETCTBEHHOCTHIO «J[PODA»; AxionepHoe oomiecTBo «M3aarenbeTBo
«IIpocsemenne»

» dusuka. Onruka. KBantoBas ¢usuka, 11 kmace/ Msakumies I'.4., CunsikoB A.3., O0mecTBo ¢
OTpPaHUYEHHOU OTBETCTBCHHOCTHIO «/JIPODAY; AkiimonepHoe o0miecTBo «31aTembCcTBO
«ITpocBerienuey

METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA
O®uszuka. CoopHuk 3anad u Bonpocos. 10-11 knaccel. Mapon A.E., Mapon E.A. U3narensctBo

"Hpo(i)a"
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU UHTEPHET

https://www.youtube.com/playlist?list=PLvtJKsSESNriCwT9X0Pty3ZIghOfFLUsZ

https://www.youtube.com/playlist?list=PLvtJKsSE5NrjlkFiAsGgscanZynuY q49C



https://www.youtube.com/playlist?list=PLvtJKssE5NrjCwT9X0Pty3ZIgb0fFLUsZ
https://www.youtube.com/playlist?list=PLvtJKssE5NrjIkFiAsGgscanZynuYq49C




