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[Tporpamma mo (u3MKe HAa ypOBHE CpeJHEro oOIiero obpa3zoBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUH M TpeOOBaHWM K pe3yibTaTaM OCBOCHHS OCHOBHOW 0O0pa30BaTEIbHOM IPOTPaMMBI,
npeactasieHHbIXx B DI'OC COO, a Takxe ¢ yu€toM (eaepanbHoil pabodeit mporpaMmMbl BOCITUTaHUS
u Konuenuun npenonaBanus ydeOHoro npeamera «®Pusnka» B 00pa3oBaTeNbHBIX OpraHU3ALUSAX
Poccuiickoit @enepannu, peaqn3yonmx OCHOBHbBIE 00pa30BaTeIbHbBIC IPOrPAMMBI.

[Tporpamma no ¢usuke onpezaensier odg3aTeabHOE MPEAMETHOE COJep)KaHUE, YCTAHABIMBAET
PEKOMEHAYEMYIO IOCJEI0BAaTEIbHOCTh U3YYEHHUsI TEM U PA3/IeloB y4yeOHOro IpeaMera ¢ y4yéToMm
MEXIIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBsS3€H, JIOIMKM Yy4eOHOro Ipolecca, BO3PACTHBIX
ocobenHocTeit oOyvaromuxcs. [Iporpamma nmo ¢usuke maét npeacTaBiIeHUE O MENIX, COACPKAHUH,
obmieil crparerun OOy4YeHMs, BOCIUTAHMS M Pa3BUTHA OOy4alOMIMXCS CPEACTBAMU Y4eOHOTO
npeamera «Pu3uKa» Ha yriyOIEHHOM ypOBHE.

W3yuenne kypca ¢u3MKH yriyOJIEHHOTO YPOBHS IO3BOJIAET pealn30oBaTh  3aJaud
poeCCHOHATILHON OpPUEHTALMU, HANpaBJIEHO Ha CO3JAaHUE YCIOBUH [y MNPOSIBICHHS CBOUX
MHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH KaXKJbIM OOYYarolUMCs, KOTOPbIE HEOOXOAUMBI
ISl IPOJOIKEHUsT 00pa30BaHMs B OpraHU3alusax IpopecCHOHaIBLHOIO 00pa30BaHus MO Pa3TUYHBIM
(U3NKO-TEXHUYECKUM U MHKEHEPHBIM CIICIIUAIEHOCTSIM.

B nporpamme 1o ¢usuke onpenensrorcs miIaHUpyeMble pe3ysibTaThl OCBOEGHUS Kypca (pU3UKU
Ha YPOBHE CpeAHEero o0Iero oOpa3oBaHMs: JMYHOCTHBIE, METallpeIMETHbIC, IpeAMETHbIE (Ha
yriyoJn€éHHOM ypoBHE). HaydHO-METOONIOTHYEeCKON OCHOBOM i pa3pabOTKH TpeOOBaHHWM K
JUYHOCTHBIM, METAalpeJAMETHBIM M NPEIMETHBIM pe3yibTaTaM OOy4alolIMXCsl, OCBOUBIIHUX
nporpamMmy o ¢pu3uKe Ha YpOBHE CpPEAHEro 0011ero 00pa3oBaHus Ha yriyOJEHHOM yPOBHE, SIBISIETCS
CHCTEMHO-/IeATEIbHOCTHBIN MOJIXO/.

IIporpamma nmo Qu3MKe BKIHOYAET: IUIAHUPYEMBIE PEe3yJbTaThbl OCBOECHUS Kypca (U3MKH Ha

yri1yO0J€HHOM YpPOBHE, B TOM YHCIIE
IPEeJMETHBIE Pe3yJbTaThl M0 rojJaM 00y4eHUs; coJepKaHue y4eOHOro

npeamera «Pu3uKay Mo rogam ooydeHus.

[Tporpamma 1o ¢pu3KKe UMeeT MPUMEPHBINA XapaKTep U MOXKET OBbITh MCIIOJIb30BaHA YUUTEISIMU
(U3UKK A1 COCTABICHUS CBOUX pab0YUX MPOTPaMM.

ITporpamma 1o (u3nke He CKOBBIBAET TBOPUECKYIO MHULIMATHBY YUYHMTEIEH U MPEIOCTaBIIET
BO3MOJKHOCTH JIJIsl peaJIM3allii Pa3IMYHbIX METOANYECKUX MOJIXOM0B K MPENOoJaBaHUIO (QU3UKU Ha
yri1y0JE€HHOM YPOBHE MPH YCIOBHM COXPAHEHUS 00s3aTEIbHON YaCTH COJEpkKaHUs Kypca.

®dusnka Kak Hayka o HauOosiee OOLIMX 3aKOHAX MPHUPOJBI, BBHICTYNAs B KaueCcTBE y4eOHOTO
npeaMeTa B IIKOJIE, BHOCHT CYLIECTBEHHBIH BKJaJ B CHUCTEMY 3HaHHMHA 00 OKpYXarolleM MHpeE.
[IkonbHBIH Kypc (PU3UKH — CHCTEMOOOPA3YIOUIHH Il €CTECTBEHHO-HAYYHBIX Y4eOHBIX MPEIMETOB,
MOCKOJIbKY (DM3MUYECKHE 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB U SIBICHUH, M3y4aeMbIX XHMHEH,
ounosoruet, ¢puzndeckoit reorpadueit u actpoHomueit. Mcronp3oBaHne M aKTHBHOE MPUMEHEHHUE
(bu3nUeCcKUX 3HAHUH ONpPEAEITIHIIO XapaKTep U OypHOE pa3BUTHE pa3HOOOPA3HBIX TEXHOJIOTHH B cepe
SHEpPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, TOJYYEHHS HOBBIX MaTepHalOB C 3aJaHHBIMH
cBolicTBamMH. M3ydeHne (pu3MKM BHOCUT OCHOBHOHM BKJIaJ B (hOpMUpPOBaHHE €CTECTBEHHO-HAYYHOU
KapTHHBI MUpa 00y4arolierocs, B GOpMUPOBAHUE YMEHHUI IPUMEHSITh HAY4YHbIM METO/ IIO3HAHUS NIPU
BBINOJIHEHUH UMHU Y4€OHBIX UCCIIEJOBAaHUI.



B ocHOBy kypca (u3WKH Ha YpOBHE CpETHEro OO0IIero oOpa3oBaHMs IMOJIOKEH Pl HICH,
KOTOpbIE MO>KHO paccMaTpHUBaTh KaK IPUHIIHUIIBI €M0 MOCTPOCHHUS.

Hoesn uenocmnocmu. B COOTBETCTBUM C HEH KypC SIBJISIETCA JIOTMYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuan W3 BCEeX pa3/ieNioB (PU3MKH, BKIIOYAET KaK BOMPOCHl KJIACCHUYECKOH, Tak U
COBPEMEHHOW (PU3UKH.

Hoesa zenepanuzayuu. B cooTBETCTBUU C Hel Marepuai Kypca (HU3UKH OOBEAMHEH BOKPYT
¢usnueckux Teopuil. Benymmm B Kypce sBisieTcsl (OPMHUPOBAHUE MPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTepUH, BEIIECTBE U TOJIE.

Hoena zymanumapuzayuu. EE peanuzanus NpeanonaracT HCHOJIb30BaHHWE T'yMAaHUTApPHOTO
noTeHnuana GU3n4Ieckorl HayKd, OCMBICIEHUE CBSI3U pa3BUTHA (U3HUKHM C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MHPOBO33PEHUYECKUMHU, HDABCTBEHHBIMU M SKOJIOTHYECKUMU MPOOIEMaMH.

Hoea npuknaonou nanpagnennocmu. Kypc Gusuku yriyOJIEHHOTO YPOBHS Mpearojaraet
3HAaKOMCTBO C ITUPOKUM KPYroM TEXHUYECKUX M TEXHOJIOTUYECKUX MPHUIOKEHUN N3YUYECHHBIX TEOPHA
u 3akoHOB. [Ipum 3TOM paccMaTpuBalOTCS Ha YPOBHE OOILIUX TPEACTABICHUN M COBPEMEHHBIE
TEXHUUYECKHUE YCTPOMCTBA, U TEXHOJIOTHUH.

Hoea »3Ixonocuzayuu peanuzyeTcs TMOCPEICTBOM BBEICHHUS DIIEMEHTOB COAEp)KaHUS,
MOCBALIEHHBIX KOJIOTHYECKUM MPo0IeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM TEXHHUKH
U TEXHOJOTHH, a Takke OOCyXIeHHs TNpoOieM paluOHAIBHOTO MPHUPOJOIONB30BAHUS U
9KOJIOTHYECKOM 0€30MaCHOCTH.

OcBoeHue cojaep)kaHUsd MPOrpaMMbl MO (PU3MKE AOHKHO OBITh MOCTPOEHO HA MPHUHIIMIAX
CUCTEMHO-/IeATEIbHOCTHOTO Toaxona. s ¢u3uku peanuzanus 3TUX NPUHIUIOB Oa3upyercs Ha
UCTIOJIB30BAHUU CAMOCTOSTEIBHOTO SKCIEPUMEHTa KaK IOCTOSHHO JIeHCTBYIOIIEro QaxTopa
yuebHoro mporecca. s yrimyOnéHHOTO ypOBHS — 3TO CHCTEMa CAMOCTOSITEILHOIO YUEHHYECKOTO
AKCIIEPUMEHTA, BKIIIOYAIOIIETro (PPOHTATIbHBIE YUEHUYECKUE OTIBITHI PU U3YYEHUH HOBOTO MaTepuara,
nabopaTopHble pabOThl W pabOTHl MpakTUKyMa. [Ipw 3TOM BO3MOXKHBI JBa CIOco0a peanmu3aluu
(bu3UIeCcKOTO MpakTUKyMa. B mepBoM cirydae npakTuKyM nMpoBoAUTCs 100 B KoHIe 10 u 11 kmaccos,
au00 TMociie MepBOTO M BTOPOTO MOJYTOAWH B KaXIOM M3 3THUX KiaccoB. BTopoii cmocod — 310
UHTerpanus paboT MpakTUKyMa B CUCTEMY Ja0OpaTOPHBIX pabOT, KOTOpPbIE MPOBOIATCS B MpOIEcce
u3ydyeHus pasaena (temsl). [Ipu 3ToM mox paboTamu MpakTUKyMa MOHUMAETCS CaMOCTOSITEIbHOE
HCCIeOBaHNE, KOTOPOE TPOBOJIUTCS IO PYKOBOJCTBY CBEPHYTOTO, 0000mEHHOTO BHAa 0e€3
MOIIArOBON MHCTPYKIIUH.

B mporpamme mo ¢usmke cucremMa y4eHHUECKOTO IKCIEpUMEHTa, JabopaTOpHbIX paboT u
MPaKTUKyMa TpeACTaBICHA €AUHBIM IepeuHeM. BbIOOp TeMaTHKH Al 3THX BUAOB YUYEHHUECKHX
MPAaKTUYECKUX pabOT OCYILECTBIISCTCS YYaCTHUKaMM OOpPa30BaTENIbHOIO TpOIecca HCXOAS U3
OCOOEHHOCTEH TOYPOYHOTO IUIAHUPOBAHHWS ¥ OCHAaIIeHWs KaOwHeTa ¢usuku. Ilpu sTOoM
o0OecrieunBaeTcs OBJIAJIeHME OOYYalOIIMMUCA YMEHUSAMHM NPOBOAMTH TMPSIMblIE M KOCBEHHBIE
M3MEPEHUs, HCCIIEJOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BETMYHMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
MPEUIOKEHHBIX THUITOTE3.

Bosnbiioe BHUMaHue yaeseTcs PELIeHUI0 PAaCYETHRIX M KauyeCTBEHHBIX 3aj1ad. [lpu stom s
pacu€THBIX 3aJa4 MPUOPUTETOM SIBJISIIOTCS 3a[a4i C SIBHO 33/1aHHOM M HESABHO 3aJJaHHOU (hU3UYecKOit
MOJIETIbIO, TTO3BOJIAIOIINE TPUMEHSTh U3yUeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jesa
Kypca, TaK U WHTETpUpYs NPHUMEHEHHE 3HAHWH M3 Pa3HbIX pas3zenoB. /[ KauecTBEHHBIX 3alad



MIPUOPUTETOM SIBIISIIOTCS 3a/1aHUs Ha 00BSICHEHHE/TIpe/ICKa3aHue MPOTEKaHUs (PU3MUECKUX SBICHUH U
MPOIIECCOB B OKPYXKAIOMICH >KU3HM, TpeOyroImue BbiOOpa (U3WYECKONW MOACIU Il CHUTyaIluu
MIPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBercTBun ¢ TpeboBanmsimu ®I'OC COO k MaTepuanbHO-TEXHHUYECKOMY 00€CTIeUeHHUIO
yaeOHOTro mporiecca Kype Gpusuku yrimyOoaéHHOTO YPOBHS Ha YPOBHE CpeHETo o0miero oopa3oBaHus
JOJDKEH M3y4yaTbCs B YCIOBHSIX MpPEeIMETHOro kaOuHeTa. B kaOuHere (U3MKHM JOHKHO OBITH
HE0OXouMoe J1TabopaTopHOe 000pYyI0BaHNE IS BBHITIOJTHEHUS! YKa3aHHBIX B MPOTrpaMMe 1Mo (Gu3uKe
YUYEHHYECKUX OIBITOB, JJAOOPATOPHBIX PabOT M padOT MPAaKTHKyMa, a TAaKXKe JEMOHCTPALMOHHOE
obopynoBaHue.

JleMoHCTpalMoOHHOE  00OpyJaOBaHHWE (QOPMHPYETCS B  COOTBETCTBUUM C  MPHUHLIUIIOM
MUHHMAaJIBHON JOCTATOYHOCTHU U 00ECTIEYMBACT MOCTAHOBKY MEPEYNCICHHBIX B IPOTrpaMMe MO (hU3HKe
KITIOYEBBIX JEMOHCTPALM JJIs1 UCCIEOBAHUS M3y4aeMbIX SBJICHUN M MPOLECCOB, SMIUPUUYECKUX H
(GbyHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe o0opyaoBaHHE ISl YICHUUECKHX MPAKTUYECKUX padoT (popMUPYETCs B BUIC
TEMaTHYECKHX KOMIUIEKTOB U 00ecreunBaeTcs B pacy€re 0JIHOTO KOMILIEKTa Ha IBYX 00y4aroIuxcsl.
TemaTnueckue KOMIUIGKTHI J1a0OpaToOpHOTO OOOpYIOBAaHUS JIOJKHBI OBITH IOCTPOEHBI Ha
KOMIUICKCHOM HCIIOJIb30BAHUM AHAJIOTOBBIX M HU(POBBIX TPUOOPOB, a TaKKE KOMIBIOTEPHBIX
M3MEPUTENBbHBIX CHCTEM B BUJE LU(PPOBBIX Jabopatopuil. OCHOBHBIMHU IEJIAMU U3y4eHUS! (PU3UKU B
o01eM o0pa3oBaHUH SBISIIOTCS: (POPMUPOBAHUE HHTEPECA U CTPEMIICHUS 00YUYaIOIIUXCs K HAYIHOMY
U3Y4YEHUIO TPUPOJIBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

pa3BUTHE  MPEICTABICHWA O  HAayyHOM  MeETOA€ TMo3HaHusiA U (OpPMHUpPOBaHHE
UCCIICZIOBATENILCKOTO  OTHOUICHHST K  OKPYXAloIlUM  SIBICHUAM; (OpMUpOBAaHHE HAYyYHOTO

MHPOBO33PEHHUA KaK pe3yibTaTa U3Y4eHUs OCHOB CTPOEHUS
Martepuu M (PyHIaMEHTaJIbHBIX 3aKOHOB (PU3UKH; (OPMHPOBAHHUE YMEHHUH OOBSCHATH SBICHUS C

UCIOJIb30BaHNUEM (PU3UYECKUX 3HAHUM U
HAyYHBIX JIOKA3aTeNbCTB; (DOPMUPOBAHHME MPECTABICHUNH O PONMU (DU3WKHU JUISL Pa3BUTHS APYTUX

€CTECTBEHHBIX HaYK,

TeXHUKd W TEXHOJOTWH; pa3BUTHE TMPEACTAaBIEHUH O BO3MOXHBIX cdepax Oymymieit
npodeccnoHaNbHOM e TENbHOCTH,
CBSI3aHHBIX € (PM3UKOM, TOATOTOBKA K JaJIbHEHIIIeMy O0y4€HHUIO B 3TOM HaIlpaBJICHUU.

JlocTuxeHue 3THX 1iesiel 00ecreunBaeTcsl peleHueM CIeayIONINX 3a/1a4 B IPOLecce U3yYeHHs
Kypca (pU3UKU Ha yPOBHE CPEIHEr0 00IIero 00pa3oBaHus:

nproOpeTeHne CUCTeMbl 3HaHUK 00 00IMX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSIX,
BKJIIOYAs MEXaHUKY, MOJEKYISIPHYIO (QU3HKY, HNEKTPOANHAMHKY, KBAHTOBYIO (DH3UKY U AJIEMEHTHI
acTpopu3uky; (QOpMHpPOBaHHE YMEHHH TNPUMEHATh TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS
(bU3UIECKUX
SIBJIGHUN B MPUPOJE U JJIS MPUHATHUS MPAKTUUECKUX PEUICHUM B MOBCEIHEBHOW >KU3HM;, OCBOCHHUE
CIOCOOOB peIIeHHs pa3IMyYHBIX 3aJad C SBHO 33JaHHOW (usnyeckoi Mojensio, 3ajad,
MOJIPa3yMEBAIOIINX CAMOCTOSTEIBHOE CO3/1aHIe (PU3NIECKOI MOIETH, aIeKBaTHON yCIOBUAM 33124,
B TOM YHMCJIE 3a/1a4 HH)KEHEPHOTO XapaKkTepa; MIOHUMaHue (PU3NYECKUX OCHOB U IPUHIIUIIOB IEUCTBUS
TEXHUYECKUX YCTPOUCTB U



TEXHOJIOTUYECKUX TIPOIIECCOB, HMX BIMSHHUS Ha OKPYKAIOIIYI0 Cpeay; OBIAJCHHE METOJaMu

CaMOCTOSITENIbHOTO IJIAHUPOBAaHUS M MPOBENCHUS (PU3UUYECKHX OJKCIEPUMEHTOB, aHaiu3a u

MHTEpIpeTanuy UHPOpMAIUH, ONpeIeieHHs] TOCTOBEPHOCTH IMOJIYYEHHOTO pe3yjbTaTa; CO3/1aHue

YCJIOBUM JI Pa3BUTHSI YMEHUN MPOEKTHO-UCCIIEA0BATEIBCKOM, TBOPUECKOM

NeSTeNIbHOCTH, Pa3BUTHE UHTEpeca K cepaM mpodeccnoHaNbHOM AeITeThHOCTH, CBA3aHHOM C
¢bu3uKoil.

B cootBerctBum ¢ tpedoanusimu GI'OC COO yrinyOnéHHBIN ypoBEeHb H3ydeHUs Y4eOHOTO
npeameta «@Pu3nKa» Ha ypPOBHE CpPEIHEr0 O0O0IIero oOpa3oBaHUS BHIOMpaeTCs OO0YyJarONTUMUCH,
IUTAHUPYIOIIKUMU MTPOJODKEHHE 00pa30BaHUs M0 CHEIHATIbHOCTIM (PU3UKO-TEXHUUECKOT0 MPOdUIIs.

Ha m3ydenne ¢usuku (yriayOnéHHBI ypOBEHb) Ha YpOBHE CpEIHEro 00IIero oOpa3oBaHMS
orBoautcs 340 vacos: B 10 kinacce — 170 gacos (5 wacoB B HeAeno), B 11 knacce — 170 gacos (5 yacoB
B HEJICJIO).

[Ipemyiaraemelii B mporpamme mo (Gpu3MKe mepedeHb JIAOOPaTOPHBIX M MPAKTHYECKHX PadoT
SBJIAETCS PEKOMEHJOBaHHBIM, YUUTEIb JIeIaeT BEIOOP MPOBEACHUS Ja00OPATOPHBIX pabOT U OIBITOB C
y4ETOM MHIUBUAYATBHBIX 0COOCHHOCTEH 00YyJarouXCsl.

COJEPKAHUE OBYYEHUA

10 KVIACC

Paznen 1. HayuHblilt MeTO MO3HAHNUS MPUPOBI.

dusuka — (QyHIaMEeHTabHAas Hayka o mnpuponae. HaydHwlii MeTon TO3HAHUS M METOJIbI
UCCIEeIOBaHMs (PU3NUECKUX SBIICHUI.

DKCIIepUMEHT U TEOpHsl B Ipolecce Mo3HaHus Mpuponsl. HabmioneHne u 3KCHEpUMEHT B
busuke.

CriocoObl  m3MepeHusi (HU3MUECKUX BEIUYHH (QHAJIOTOBBIE W IU(POBBIE H3MEPUTEIBbHBIE
prOOPHI, KOMITBIOTEPHBIC JATYNKOBHIC CHCTEMBI).

[TorpemHocT u3MepeHnit GU3NIECKUX BETUINH (a0COTIOTHAS M OTHOCUTENIbHAS).

MopenupoBanue (GU3MYECKUX SBICHUW M TPOILECCOB (MarepuagbHas Touyka, aOCOJIIOTHO
TBEPIIOE TENO, WUeadbHasl XKUIKOCTh, WICATbHBIM Ta3, TOUYCUHBIN 3apsn). [ umoreza. dusndeckuii
3aKOH, TPAHUIIbI €r0 NpuMeHUMOCTH. Dusndeckas Teopus.

Posnb 1 MecTo ¢u3nku B GOPMHUPOBAHUU COBPEMEHHON HAYYHOM KapTHHBI MUPA, B
MPAKTUYECKOU NEeATEIbHOCTH JI0ICH. Yuenuueckuil sxcnepumenm, 1adopamopHsie padoomot,
NPAKMUKym.

W3mepenue cuibl TOKa U HaNPsHKEHUS B LEMU MTOCTOSHHOTO TOKa MPU MOMOIIM aHAJIOTOBBIX U
(P POBBIX U3MEPUTEIHHBIX TPHOOPOB.

3HakoMcTBO ¢ 1HUpoBoi naboparopueit mo ¢usuke. [IpumMepsl u3MepeHUs (HUZHIECKUX
BEJIMYUH MPU MOMOITU KOMIIBIOTEPHBIX 1aTUYUKOB.

Paspnen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexanunueckoe aBuxeHue. OTHOCUTENIbHOCTh MEXaHUYECKOTO JABMxKeHusA. Cructema oTcuéTa.

[Tpsimas u oOpaTHas 337291 MEXaHUKH.

Paaunyc-BekTop MaTepuanbHOM TOYKH, €ro MPOEKIIMU Ha OCU CUCTEMbI KOOpAUHAT. TpaekTopusi.



[Iepemerienue, ckOpocTh (CpeHssl CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE
MaTepuaibHON TOYKU, UX MPOEKIMH HA OCU CUCTEMbI KoopAuHaT. CloKeHHue nepeMenieHui u
CJI0’KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE NPSIMOJIMHEUHOE JBH)KEHHE. 3aBUCUMOCTH KOOpIWHAT,
CKOpPOCTH, YCKOPEHUS U MTYTH MAaTePUATBHON TOYKH OT BPEMEHH U UX TPaPUKH.

CBobonHoe mazeHue. YCKOopeHHe CBOOOTHOTrO majaeHus. [BrKeHHe Tena, OpOIIEHHOro MOJ
YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAHMHAT, CKOPOCTH M YCKOPEHHUS MaTepUabHOM TOYKU OT
BpEMEHU U UX TpaduKu.

KpuBonuneiiHoe aBrkeHue. J[BUKEHHE MaTepHAIbHON TOYKH MO OKPY>KHOCTH. YTJIOBas U
nuHelHas ckopocTh. Ilepmon m wactora oOpamenus. lLleHTpocTpemuTenbHOe (HOpMalbHOE),
KacaTeJIbHOE (TaHT€HIIMAIbHOE) U MOJIHOE YCKOPEHUE MAaTepUaIbHON TOUKHU.

TexHuueckue ycTpouCTBa U TEXHOJOTUYECKHUE IMPOLIECChl: CIUIOMETp, IBHKEHHE CHApsIOB,
[[EMHBIC, IIeCTepEHYAThIC U PeMEHHBIC MTepeIadr, CKOPOCTHBIC JTHU(THI.

Jemoncmpayuu.

Mopenb cucteMsl OTCUETA, WIUTFOCTPALMS KHHEMATHYECKUX XapaKTEPUCTUK JIBUKECHHUS.

CriocoObnI UCCIIEIOBAHUS IBKEHU.

Nnnroctpanus npeneabHOro nepexoja 1 i3MepeHne MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanue NBMKEHHUH C HCTIOJIb30BAaHUEM MEXaHU3MOB.

ITanenue Ten B BO3yX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

HabGmonenne nBrkeHUs Tena, OpPOLIEHHOTO MOJ YIJIOM K TOPH30HTY M TOPU30HTAIBHO.

Hamnpanenue ckopocTu npu ABUKEHUU MO OKPYKHOCTH.

[IpeoOpazoBanme yriIoBOM CKOPOCTH B PEIYKTOPE.

CpaBHeHME MyTeW, TPACKTOPUH, CKOPOCTEH IBMKEHHUS OJHOTO W TOTO K€ Tejla B pa3HbIX
CUCTEMaxX OTCUETA. YueHuuecKkuil IKcnepumenm, 1a0opamopHsvle padomaol, RPAKMUKYM.

N3yuenne HepaBHOMEPHOTO ABUKEHUS C LENIbI0 ONPEIEICHUS MTHOBEHHON CKOPOCTH.

N3mepenne yCKOpeHMs NpU NPSMOIMHEHHOM PaBHOYCKOPEHHOM JBM)KCHHMM II0 HAKJIIOHHOM
IIJIOCKOCTH.

HccnepoBanue 3aBUCUMOCTH IYTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBHXKEHHH.

N3mepenne yckopeHHs CBOOOJHOTO TajeHUs (PEKOMEHIOBAHO HCIIOIb30BaHHE IM(POBOI
nabopaTopun).

N3yuenne nBwkeHHs Teja, OPOIICHHOTO TOPU3OHTaNbHO. [IpoBepka THUIMOTE3BI O MPSMOI
IIPONOPLUOHAIBHON 3aBUCUMOCTH MEXAY JAJIBHOCTBIO ITOJIETA U HAYAJIBHON CKOPOCTBIO TEJa.

N3ydeHne nqBUKEHMS TeJa 110 OKPY>KHOCTH C ITOCTOSIHHOM 110 MOJYJIIO0 CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa OOpAIICHHsSI KOHUYECKOTO MAsITHHKA OT €0
napametpoB. Tema 2. /lunamuka.

IlepBbiit 3axoH Herotona. MuepumanbHble cucTeMbl OTCY€Ta. [IpHMHIMI OTHOCHTEIBHOCTH
lanunes. HennepuuanbHbie cucTeMbl OTCU€Ta (ONpeieICHUE, TPUMEPHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu Cui.

Bropoii 3akon HeloTOHA 111 MaTepuaibHONM TOUKH.

Tpetuii 3akoH HeroTOHA 1711 MaTepHUaibHbBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUSA. DKBUBAICHTHOCTh TPABUTALIMOHHON M MHEPTHOM MACCHI.



Cuna TsxecTd. 3aBUCUMOCTb YCKOPEHHSI CBOOOIHOTO MaIeHHsI OT BBICOTHI HAJ| TTOBEPXHOCTHIO
IUTAaHETBl M OT reorpaduyeckoil mupoThl. J[BrkeHHe HEOECHBIX TeN U HUX CIYTHUKOB. 3aKOHBI
Kennepa. [lepBast kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHKyIIerocsi ¢ yCKOpEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHs CKOJIBXEHHUS U cuiia TpeHus mokost. Koagduument
Tpenus. Cuiia CONMpPOTUBJICHUSI MPHU JBIXKCHHM Tela B >KMIKOCTH WU Tasze, €€ 3aBUCUMOCTH OT
CKOPOCTH OTHOCHUTEIBHOTO ABM)KEHHUS.

Hasnenue. 'napocrarnueckoe gapinenune. Cuiia Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: IMOIIIUIHUKH, JIBH)KCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

Habmtoienue ABMKEHUS TN B MHEPLHMAIBHBIX U HEUMHEPIHAIBHBIX CUCTEMAaX OTCYETA.

[IpuHIIUIT OTHOCUTEIBHOCTH.

Kauenne paByX UWJIMHIPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCUTEJIbHO HEMHEPLIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOAECHCTBYIOLIEH MPUIIOKEHHBIX K TENIy CHJI C IPOU3BEICHUEM MAacChl Teja Ha
€ro yCKOpPEHHE B UHEPIIUAIBHOW CUCTEME OTCUETA.

PaBeHCTBO cuiI, BOBHUKAOIINX B PE3YJIbTATE B3aUMOEHCTBHUS TEIL.

N3MepeHne macc 1o B3auMOJICUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U TTAJEHUH.

[leHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHEHHUE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIBXECHUS. Yuenuueckuil

IKCnepumenm, 1a00pamopHsvle padomaol, NPAKMUKYM.

V3mepeHne paBHOACHCTBYIOMIEH CHUII TP IBUKEHUU OpPYCKa 110 HAKIIOHHOM MII0CKOCTH.

[TpoBepka runmoTe3bl 0 HE3ABUCUMOCTH BPEMEHH JIBIXKEHUS OpycKa 10 HAKJIOHHOW MIOCKOCTH
Ha 33JJaHHOE€ PACCTOSIHUE OT €r0 MacCChI.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE U PE3MHOBOM 00paslie,
oT ux AehopMaIvH.

W3ydyeHue ABMKEHHUS CHCTEMBI TEN, CBSI3aHHBIX HHUTHIO, MEPEKHMHYTOM 4depe3 JIErKui OJIOoK.

N3mepenue ko3 dumpieHTa TpeHus 1Mo BEIMIUHE YTI0BOro KO3 (GHUIIMEHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue ABMWKeHHUs OpycKa M0 HAKJIOHHOHM IUIOCKOCTH € MEPEMEHHBIM KO3 PHUIIHEHTOM
TpEHU.

N3ydeHue nBr>xkeHus rpysa Ha Baiy ¢ TpeHueM. Tema

3. Cmamuka meépoozo mena.

AbcomotHo TBEpHoe Teno. [locTynmaTenbHOoe M BpalarelbHOE IBUKEHHE TBEPAOTO Tena.
MOoOMEHT CcHJIbl OTHOCUTENIBHO Ocu BpamieHud. Ilnedo cuibl. CrokeHue cuil, NPUIOKEHHBIX K
TBEpaOMY Teny. LleHTp TsxkecTH Tena.

YcnoBus paBHOBECUS TBEPAOIO TEA.

YcroitunBoe, HeYyCTOMYNBOE, OE3pa3InYHOE PABHOBECHE.



TexHuueckue yCTpOMCTBA U TEXHOJIOTMYECKHUE IMPOLIECCHI: KPOHIUTEHWH, CTPOUTENbHBIA KPaH,
pemeTyarbie KOHCTPYKIIMH.

Jemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunasl paBHoBecus.

Yuenuueckuit sxcnepumenm, nadopamopnsie pabomul, npaKmuKym.

HccnenoBanue yclnoBuil paBHOBECUS TBEPIOTO TeJa, UMEIOIIETO OCh BPALICHMS.

KoHcTpynpoBanue KpOHIITEMHOB U pacy€T CUJl YIPYTOCTH.

N3yuyenue yCTOMYUBOCTH TBEPAOTO TEJA, UMEIOLIETO IUIOAAbL ONOphl. Tema

4. 3aKkonbl coxpanenusa ¢ Mexanuke.

NMnynsc MarepuanbHOM TOYKHM, CHCTEMBI MaTe€pUalbHBIX TOYeK. LIeHTp macc cucreMsbl
MaTepHaIbHBIX TOYEK. TeopeMa 0 IBMKEHUH LIEHTpa Macc.

HMITys1bC CHIIBI M I3MEHEHHE NMITYJIbCA TEa.

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

MowMmeHT umnynbca MaTepuanbHOl ToukH. [IpencraBieHne o cOXpaHEHU MOMEHTA UMITYJIbCca
B LIEHTPAJIbHBIX MOJISX.

PaboTa cuipl Ha MaoM M Ha KOHEYHOM TepemenieHud. [ paduueckoe npencraBieHre padoTsl
CHJIBI.

MoOnIHOCTE CHJIBI.

Kunernaeckast sHeprust MaTepHaIbHONU TOUKH. TeopeMa 00 N3MEHEHUN KHHETHIECKON SHEPT U
MaTepuaabHON TOYKH.

[loTreHunanpHble W HEMOTEHUUaNbHblE cuibl. I[loTeHumanbHas sHeprus. IloTeHumanbHas
SHeprus ympyro aedopmupoBaHHONH NpyKuHBI. lloTeHIManbHas >HEPTUs Tejda B OJHOPOIHOM
IpaBUTAlMOHHOM nosie. [loTeHnManpHas sHeprus Tena B IpaBUTallMOHHOM I10JIE OJHOPOIHOTO I1apa
(BHYTpH M BHe 11apa). Bropas kocmuueckast CKOpocTb. TpeThbst KoOcMUYECKasi CKOPOCTb.

CBs3b pabOTHI HEMOTEHIIMAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOH SHEPriH CUCTEMBI TElI.
3aKOH COXpaHEHHS] MEXaHUYECKOW PHEPTUM.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHymm Ui UAcaNbHOM >KUAKOCTH KakK CJIEACTBHE 3aKOHA COXPaHECHUS
MEXaHUYECKOW SHEPTUH.

TexHnYeckue yCTpONCTBA U TEXHOJIOTMYECKHE IIPOLECCHI: ABM)KEHHUE PAKET, BOAOMET, KOIIED,
IPY>KUHHBIN IHCTOJIET, TUPOCKOI, (PUIypHOE KaTaHUE Ha KOHbKax. /Jemoncmpayuu.

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

N3mMepeHnnre MOIHOCTH CHUJIBI.

V3MeHeHne sHepTUu Teja MpH COBEPIIEHUHN paboThI.

B3auMHble npeBpaiieHus KMHETUYECKOW M IOTEHUHUAIBHOM DHEPruil MpU JEHCTBUM HA TEIIO
CHJIBI TSDKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHepruy npy CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnsie pabomul, npaKmuxKym.



N3mepenune umiyinbca Tena o TOpMO3HOMY ITYTH.

W3mepeHue cusibl TSArM, CKOPOCTH MOJIENN SJIEKTPOMOOHIISL M MOIITHOCTH CUJIBI TSTH.

CpaBHEHME U3MEHEHHSI UIMITYJIbCA TENIA C UMITYJIbCOM CHIIBI.

HccnenoBanue coxpaHeHUs: UMITYJIbCa P YIPYTOM B3aUMOJEHCTBHH.

N3MepeHre KUHETUYECKOW SHEPTUH TeJla 10 TOPMO3HOMY ITYTH.

CpaBHEHHME N3MEHEHHSI TIOTCHIIMAIIBHON YHEPTUU TIPYKUHBI ¢ paOOTOM CHIIBI TPECHHUSI.

Onpenenenne pabOTh CHIIBI TPEHUS TP IBUKECHUH TeJa MO0 HAKJIOHHOW TIOCKOCTH.

Paznean 3. MosiekyJisipHasi pu3uKa 4 TEPMOAMHAMHUKA.

Tema 1. Ocno6bl MONEKYIAPHO-KUHEMUYECKOU MEOPUU.

OcHoBHbIE IIOJIOKEHUSL ~ MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU (MKT),
170'¢ onbITHOE 06ocHOBaHue. Jnddysus. BpoyHOBCKOE ABMKEHNE. XapaKTep ABUKCHUS U
B3aUMOJICHCTBUS YaCTHI] BellecTBa. MOIeu CTpOEHUs ra30B, KUIAKOCTEN U TBEPABIX TEI U
00BsICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITHX MoJerneil. Macca 1 pa3mepbl MOJIEKYJT (aTOMOB).
KomnuectBo BemectBa. [ToctosiHaas ABoraapo.

TemnoBoe paBaoBecue. Temmneparypa u criocoOsl e€ n3mepenust. lllkana remneparyp Lenbcus.

Mognenps uzneanbHOro raza B MOJIEKYJISIPHO-KMHETHUECKON TEOPUM: YaCTUIbl ra3za ABUXKYTCS
XaOTUYECKHU U HE B3aUMOZAEHCTBYIOT APYT C APYTOM.

I"a3zoBbie 3akoHBI. YpaBHeHHe MenneneeBa—Kiamneiipona. AGcomoTHas TemmepaTypa (Ikaia
temneparyp KenpBuna). 3akon JlamproHa. M3ompormecchl B HIEadbHOM Ta3e C TOCTOSHHBIM
KOJIMYECTBOM BelllecTBa. I'paduueckoe npeacTaBieHne H30IPOLECCOB: U30TEPMa, H30X0pa, u3obapa.

CBsi3p MEXIy AABICHUEM M CpPEeIHEN KMHETHMYECKOM SHEpruel MocTyNnaTeIbHOro TEIIOBOTO
JBVOKEHMSI MOJIEKYJ MJICAIbHOIO ra3a (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOpPUU
WJICAJIbHOTO Ta3a).

CBs13p aOCOIOTHOM TeMITEpaTypbl TEPMOJIMHAMHYECKON CHUCTEMBI CO CpeHEH KHHETHYCCKON
SHEPTrHel MOCTyNaTeNIbHOIO TEIIOBOTO ABUKEHNUS €€ YacTHL.

TexHuyeckue yCcTpoHCTBA M TEXHOJOTUYECKHE MPOLIECCHl: TEPMOMETP, OapoMeTp, MoTyuyeHHe
HaHOMAaTepHUaJOB.

Hemoncmpayuu.

Mopnenu IBHKEHUS YaCTHUI] BEIIESCTBA.

Monens OpOYHOBCKOTO JTBHKCHHUS.

Buneoponuk ¢ 3ammuchbio peaibHOr0 OPOYHOBCKOTO JIBHKEHHUSI.

Huddysus sxuakocTeit.

Mogens onbita LlTepHa.

[Iputsixkenne MoneKy.

Monenu KpUCTaNIMYECKUX PEHIETOK.

HabnroneHnue u nccieaoBanue U30MpoIeccoB.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomaul, npaKmuxKym.

HccnenoBanue mpoiiecca YCTAHOBIIGHHSI TETUIOBOTO PAaBHOBECHUS IMPH TEIUIOOOMEHE MEXITY
ropsiued U XOJOJAHOU BOJOM.

N3ydyenne wm30TepMUYECKOro Tpolecca (PEeKOMEHIOBAHO HCIONb30BaHHE ITUGPOBOI
nabopaTopun).



N3yuenue n3oxopHoro npouecca. M3yuenue

n300apHOTO Tpolecca.

[IpoBepka ypaBuenus coctosinusi. Tema 2.

Tepmoounamuka. Tennoevie mauiunbl.

Tepmonnnamuueckas (T/]) cucrema. 3ajaHue BHEHMIHMX YCIOBHM U1l TEPMOAMHAMUYECKOU
cUCTeMbl. BHelHMe M BHyTpeHHHE napaMerpbl. [lapameTpbl TepMOIMHAMHUYECKOW CHUCTEMBI Kak
CpEIHHUE 3HAYCHUs BEJIUYHH, ONIMCHIBAIONINX €€ COCTOSIHUE Ha MUKPOCKOIINYECKOM YPOBHE.

HyneBoe nawano tepmoamHamuku. CamMonmpou3BOJbHAS penakcanus TEPMOIAMHAMHYECKON
CUCTEMBI K TEINIOBOMY PABHOBECHUIO.

Mopeinps uneanbHOro ra3a B TepMOJAMHAMUKE — CUCTEMa YPaBHEHUM: ypaBHeHUe MeHieneeBa—
Knaneiipona u BelpakeHHE 1711 BHYTPEHHEN 3HEPTUU. Y CIIOBUS IPUMEHUMOCTH 3TOW MOJIEIN: HU3KAsI
KOHLEHTpAalUs 4YacTHL, BBICOKHE TEMIEPAaTypbl. BplpakeHne Ui BHYTPEHHEH OHEPruu
OJTHOATOMHOT'0 HJI€aTbHOIO Ia3a.

KBazucratnueckne u HECTATUYECKUE TIPOLIECCHI.

OneMeHTapHas paboTa B TepMoAMHaMHKe. Bbrumcienue paboThl mo rpaduky mporecca Ha
pVauarpamme.

Tennonepenaya kak crocod M3MEHEHHUs BHYTPEHHEH SHEPrHM TEPMOJUHAMUYECKON CHCTEMBbI
0e3 coBepieHus paboTsl. KoHBek1us, TEMIONPOBOJHOCTD, U3IY4YECHHUE.

KonnuectBo TemnoTel. TemIo€éMKOCTb Tena. Y nenbHasi U MOJISIPHAs TEIUIOEMKOCTH BEILECTBA.
VpaBHenue Maiiepa. YaenbHas TeIioTa CropaHus TOIUIMBA. PacuéT Konu4ecTBa TEIJIOTHI MPHU
teruonepenaye. [lonstre 06 annabatHoM mporiecce.

IlepBbiii 3aKk0H TepMOAMHAMMKHU. BHyTpeHHss 3Heprusa. KonndyecTBo TemiaoTel U padboTa Kak
Mepbl U3MEHEHUSI BHYTPEHHEN 3HEPTUN TEPMOANHAMUYECKON CUCTEMBI.

BTropo#i 3aK0H TepMOJUMHAMMKH Ul PaBHOBECHBIX IPOLIECCOB: YEPE3 3aJaHHOE PaBHOBECHOE
COCTOSIHUE TEPMOJMHAMUYECKOH CHCTEMBbl MPOXOAMT €JUHCTBEHHAs aauabata. AOCONIOTHas
TeMIeparypa.

Bropoii 3akOH TEpMOAMHAMMKHM JJisi HEPAaBHOBECHBIX IIPOLECCOB: HEBO3MOXHO IEpenaTh
TEIUIOTY OT Oo0Jiee XOJIO0JHOTO Tena K Ooyiee HarpeToMy 0e3 komreHcaruu (Kiaysuyc).
HeoOpaTUMOCTh NPUPOIHBIX MTPOLECCOB.

[Tpuniune! gerictBus TemnoBbix MamuH. KIT/I.

MaxkcumansHoe 3nauenue KII1. [{ukn Kapho.

OKOJIOTHYECKHE AaCIEKThl HMCIOJIb30BAHUS TEIUIOBBIX JBHraTesied. TemnoBoe 3arps3HeHue
OKpY>KaloIleu cpebl.

TexHnyeckue yCTpOHCTBA M TEXHOJIOTMYECKHE ITPOLIECCHL: XOJOIMIBHHUK, KOHIUIMOHED,
TM3ENIbHBIA U KapOIopaTOpHBIN JBUraTelNu, MapoBas TypOuHa, MoJlydeHHEe CBEPXHU3KUX TeMIIEpaTyp,
YTUIN3ALKS  «TEIUIOBBIX» OTXOJOB C HCIOJIB30BAHMEM TEIJIOBOIO HAacoca, YTHIM3aLUs
OMOOPraHNYECKOro TOIMJIMBA U1 BEIPAOOTKH «TEMJIOBOI» U 3J1EKTPOIHEPTHH.

Jemoncmpayuu.

M3meHeHue Temnepatypsl IpyU aaAuadaTHYecKoM pacIliupeHUH.

Bo3aymHoe orauso.

CpaBHEHHE YAEIBHBIX TEIUIOEMKOCTEH BEILIECTB.

CrniocoObl U3MEHEHHsI BHYTPEHHEN YHEPTUH.



HccnenoBanme aquabaTHOTO TpoIecca.

KoMIproTepHbie MOJIENM TEIUIOBBIX ABUTATENEN. Yuenuueckuil

IKCnepumenm, 1a00pamopHsvle padomaol, NPAKMUKYM.

N3mepenue yaenbHOU TeIIOEMKOCTH.

HccnenoBanue npoiecca OCTHIBAHUS BEIIECTBA.

HccnenoBanme aquabaTHOTO TpoIiecca.

W3yueHue B3aMMOCBSI3M SHEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJACHCTBUS U TEMITEPATYPhI
KUIIeHUs xkuakoctei. Tema 3. Azpecamuvie cocmoanun geujecmea. Dazosvie nepexoobsl.

[TapooOpazoBanne W KOHIeHcauus. VcmapeHue ¢ KUIEHHE. YJAenbHas TEIUIOTa
nmapooOpa3zoBaHus.

Hacpiiennsle 1 HeHachlleHHbIE Napbl. KauecTBeHHAas 3aBUCUMOCTh IUIOTHOCTH U JIABJICHMS
HACBILIEHHOTO Mapa OT TEMIIepaTyphbl, UX HE3aBUCUMOCTh OT 00BbEMa HACKIILIEHHOTO Mapa.
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT AAaBJICHUS B )KUJIKOCTH.

BrnaxxnocTs Bo3nyxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

Teépnoe Teno. Kpucramimueckue u amopdHble Tena. AHU30TPONHS CBOWCTB KPUCTAILIOB.
[TnaBnenue M KpucTayuIM3anus. Y IesbHas TerioTa riasineHus. Cyonumarus.

Hedbopmanu tBEpaoro Tena. Pactsokenue u cxxatue. Casur. Moayns FOnra. [Ipenen ynpyrux
nedhopmaruii.

TennoBoe pacmmpeHue XUIKOCTEH W TBEPABIX Tell, 00ObEMHOE W JIMHEHHOE pacIIupeHHeE.
AHTapMOHHU3M TEIUIOBBIX KOJIeOaHUI YacTHIl BEIIECTBA KaK MPUYMHA TEIUIOBOTO PAaCIIMpeHus Tel (Ha
KaueCTBEHHOM YPOBHE).

[TpeoOpa3oBanue sHepruu B (ha30BBIX IEpPexXoax.

YpaBHeHHE TEIJIOBOTO OalaHca.

[ToBepxHocTHOe HatskeHue. KosdduumeHt noBepxHOCTHOTrO HaTskeHUs. KamwiispHbie
siBJIeHUs. J{aBieHue 1oy MCKPUBIEHHOW MOBEPXHOCTHIO kuakocTu. @opmyna Jlannaca.

TexHu4eckue ycTpoicTBa M TEXHOJIOTMYECKUE MPOLECCHI: JKUIKUE KPUCTAIIIbI, COBPEMEHHBIE
MaTepuabl.

Hemoncmpayuu.

TeruoBoe paciupeHue.

CBolicTBa HACBHIIIECHHBIX [1APOB.

Kunenue. Kunenne npyu noHMKEHHOM J1aBJICHUH.

N3mepenne cuitbl HOBEPXHOCTHOTO HATSKEHUS.

OMnBITHI ¢ MBUIBHBIMHU IIJIEHKAMM.

CmaunBanue.

KanwmisapHeie siBieHus.

Mopaenu HEHLIOTOHOBCKOHM KUJIKOCTH.

CriocoObl U3MepeHHUs BIaKHOCTH.

HccnenoBanue HarpeBaHusl U IUIABJICHUS KPUCTAJIIMYECKOIO BEIIECTBA.

Bunst nedopmaruii.

Ha6mronenue mansix aedopmarmii.

Yuenuueckuit sxcnepumenm, nadopamopnsie pabomul, npaKmuxKym.



N3yuenne 3aKkOHOMEPHOCTEN UCITAPEHUS KUAKOCTEN.

N3MepeHune yienpHON TEIUIOTHI IIJ1aBJICHUS JIbJA.

N3ydeHune cBOMCTB HACHIIICHHBIX MTAPOB.

N3mepenue abCOMOTHOM BIaKHOCTH BO3yXa U OIIEHKA MacChl HapOB B IOMEILICHUH.

N3mepenne koa¢duimeHTa moBepXHOCTHOTO HATSDKCHHUS.

N3amepenne monyns FOHra.

HccnenoBanue 3aBUCUMOCTH Ae(pOpMaIlii Pe3MHOBOrO o0paslia OT MPHJIOKEHHONH K HeMy
CHJIBI.

Pa3nea 4. danexrpoannamuka. Tema

1. dnexmpuueckoe noe.

OnexTpu3auust Tea U €€ MNpOSBICHUSA. JJIEKTPUUYECKUH 3apsia. JBa Buaa 3IEKTPUUECKUX
3apsaaoB. [IpoBOAHNKY, TUANEKTPUKH U NIOJYNIPOBOJHUKN. DJIEMEHTAPHBIN AIEKTPUUECKUI 3apsil.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia.

B3anmoneiictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyoHa.

DnekTpuyeckoe nojie. Ero neiictere Ha 3JIEKTPUUYECKUE 3apsIibl.

Hanpspokénnocthb 3JIEKTPUYECKOTO nosst.  [IpoOHBIi 3apsan. JInaum

HaIpsHKEHHOCTH 3JIEKTpUYECKOro 1nojst. OJHOPOIHOE IIEKTPUUECKOE TOJIE.

[ToTeHIMaNBHOCTD 3JIEKTPOCTATHUECKOTrO IMoJid. Pa3sHOCTh MOTEHIMANOB W HaNpsHKEHUE.
IloTeHunanpHas sHEpPrus 3apsAa B IEKTPOCTATUYECKOM Mosie. [loTeHIuan 31eKTpocTaTuuecKoro
noJis. CBsi3b HAIPSDKEHHOCTHU TOJIL U PA3HOCTU MOTEHLUAIIOB JUIS 3JIEKTPOCTATHYECKOIO MOoJis (Kak
OJIHOPOJHOTO, TaK U HEOJTHOPOAHOTO).

[TpuHIIMTT Cynepno3uIuy AIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsna. [Tone paBHOMepHO 3apsikeHHOM cdepsl. [loe paBHOMEpHO
3apsOKEHHOTO 1Mo 00BEMY 11apa. [lose paBHOMEPHO 3apsHKEHHOM 0€CKOHEUHOM TIocKocTH. KapTuHbt
JINHUM HaIpsKEHHOCTH 3TUX MOJIEW U 3KBUIIOTEHIUAIIBHBIX IOBEPXHOCTEM.

IIpoBOAHMKY B 3JIEKTPOCTATUUECKOM I10JIE. Y CJIOBHE PABHOBECHS 3apPsI0B.

JIMDIIEKTPUKH B 3JIEKTPOCTATUUECKOM MOJ€E. J(U3aeKkTpudyeckas MpOHUIAeMOCTh BEIIECTBA.

Konpaencarop. DneKTpo€MKOCTh KOHJEHCATOPA. DIEKTPOEMKOCTh TJIOCKOI0 KOHAEHCATOPA.

[TapannensHOE coenHEeHNE KOHIeHCAaTOPOB. [locnenoBaTenbHOE COETMHEHUE KOHAEHCATOPOB.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

JIBM>KeHHE 3apsKEHHON YaCTULbl B OAHOPOJHOM JIEKTPUYECKOM IIOJIE.

TexHnyeckue yCTpPOHCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: 3JIEKTPOCKOIN, 3JIEKTPOMETD,
AJIEKTPOCTaTUYECKasl 3allUTa, 3a3eMJICHHE JJIEKTPONPUOOPOB, KOHACHCATOpPHI, TeHeparop Ban nae
I'paada. Jemoncmpayuu.

YCTpoicTBO M NPUHIMUIT JEUCTBUSA SJIEKTPOMETpA.

DNeKTprUYECKOe MOoJIe 3apsHKEHHBIX IAPUKOB.

DneKTpruYecKoe MoJie ABYX 3apsKEHHBIX TUIACTHH.

Mogens 3neKTpocTaTuueckoro reueparopa (Ban ne I'paada).

IIpoBOAHMKY B 3JIEKTPUUECKOM IIOJIE.

DnexTpocTaTUuecKas 3aluTa.

YCTpoUCTBO U IEHCTBHE KOHIEHCATOPA IIOCTOSIHHOM U IIEPEMEHHON EMKOCTH.



3aBUCHUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOpa OT IUIOMIAIU IJIACTHUH, PACCTOSHUS
MEXKIy HUMH U TU3JIEKTPUIECKON MPOHNIIAEMOCTH.

DHeprus EKTPUUECKOro MOJIs 3apsyKEHHOIO0 KOHJIEHCAToPA.

3apsiika U pas3psiika KOHIEHCATOpa 4epe3 pe3ucTop.

Yuenuueckuii 3xcnepumenm, nadbopamopusie padomul, PAKMUKYM.

OrneHKa cWI B3aMMOJICHCTBHS 3apSHKEHHBIX TEII.

HabOmioneHue mpeBpaiieHuss 3HEPTUU 3apsDKEHHOTO KOHICHCATOpa B JHEPTUI0 U3ITYUCHHS
CBETOAMO/1A.

N3yuenue nporekaHus TOKa B LIETIH, COACPKAIIEH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAIOB (HAMPSHKEHUS) TPHU MOCJIEI0BATEILHOM COCAMHEHUN
KOH/JIEHCATOPOB.

HccnenoBanue paspsiia KOHAEHCATOPA Yepe3 PE3UCTOP.

Tema 2. Ilocmoannwlit 3neKmpuyecKuil mox.

Cuia Toka. [ToCcTOAHHBIN TOK.

VYcnoBus CyleCTBOBaHUS MOCTOSIHHOTO 3JIEKTPUUECKOro Toka. Mictounnku Toka. Hanpspokenue
U u 2JIC &. 3akon Oma 17151 yyacTKa LeMnH.

DNEeKTPUYECKOE COMPOTUBIIECHUE. 3aBUCUMOCTb COIIPOTUBIICHUST OHOPOJIHOIO IIPOBOJHUKA OT
€ro JUIMHBI U IUIOIIAU TIOTIEPEYHOr0 CEYEHHUS. Y IEJIbHOE COMMPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, MapaieabHOE, CMEUIAaHHOE COEIMHEHHE NPOBOJHUKOB.

Pacuér pa3BeTBnéHHBIX AnekTpuueckux nenei. [Ipasuna Kupxroda.

Pabota snekTpuueckoro Toka. 3akoH [xoyms—JIenma.

MOMHOCTD 3EKTPUYECKOTO TOKA. TernoBast MOLHOCTh, BbIIEIsieMasi HA PE3UCTOpE.

O/IC u BHyTpeHHEE CONPOTHUBJICHUE UCTOYHMKA TOKa. 3akoH Oma Jyisi MOJHOM (3aMKHYTOM )
3NEKTPUYECKOH 11enu. MOoUHOCTh UCTOUHMKA ToKa. KopoTkoe 3aMblkaHue.

KoHneHcarop B 1ienu NOCTOSSHHOIO TOKA.

TexHuueckue ycTpocTBa M TEXHOJIOTMYECKHE IMPOLIECCHI: aMIIEpMETP, BOJIBTMETP, PEOCTar,
CYETUHK JIEKTPUUECKOU SHEPTUH.

Jemoncmpayuu.

W3mepenne cuitbl TOKa U HaPSHKEHUS.

UccnepoBanue 3aBUCHMOCTH CUJIBI TOKA OT HAIPSKEHUS IJIs1 pE3UCTOpPa, JaMIlbl HAaKaJTuBaHUS
Y CBETOAMO/IA.

3aBUCHMOCTb  COINPOTHUBJICHUS UUJIMHAPUYECKUX MPOBOJHUKOB OT JJUHBI, IUIOLIATA
MTONIEPEYHOI0 CEYEHUSI U MaTepHraa.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT COIIPOTUBIICHHUS IPU TOCTOSIHHOM HAIIPSIKEHUU.

[Ipsamoe usmepenue OJIC. KopoTkoe 3aMblkaHWE TaIbBAHWUYECKOTO 3JIEMEHTAa M OICHKA
BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coeTMHeHNs UCTOYHUKOB Toka, DJC Gatapeii.

UccnepoBanue pa3HOCTH MOTEHIMATIOB MEXIY IMOJIOCAMU MCTOYHHMKA TOKA OT CHJIBI TOKa B
LIETIH.

Yuenuueckuii 3xcnepumenm, nadopamopusie padomul, PAKMUKYM.

HccnenoBanue cMEMIaHHOTO COEIMHEHHUSI PE3UCTOPOB.



W3mepenue yaenpHOro CopoTUBIIEHUS IPOBOIHUKOB.

UccnepoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUS JUISl JIAMITbl HAKAJIMBAHMUSL.

YBenuueHue mpeaena u3MepeHus amrnepMerpa (BOJIbTMETPA).

N3amepenne 3/IC 1 BHYTpEHHETO CONPOTUBIICHUS] ICTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHH IPU KOPOTKOM
3aMbIKaHUU.

UccnepoBanue pa3HOCTH MOTEHIMATIOB MEXIY IMOJIOCAMU MCTOYHHMKA TOKA OT CHJIBI TOKa B
LENH.

HccnenoBanue 3aBUCUMMOCTH TOJIE3HOM MOITHOCTH UCTOYHHKA TOKA OT CHJIbI TOKA. Tema

3. Toku 6 paznuunvix cpeoax.

DnekTpruyeckasl MPOBOJAUMOCTh Pa3jIUYHbIX BEIIECTB. DJIEKTPOHHAs MPOBOJUMOCTbH TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COITPOTUBIICHHSI METAJUIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DnexTpuueckuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBonuuku. CoOCTBEHHAsI U MPUMECHAS MPOBOJIUMOCTh MOJTYMPOBOIHUKOB. CBOMCTBA
p—n-niepexoza. [TomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUH TOK B DJIEKTPOIUTAX. DICKTPOJIUTHUECKAS] TUCCOUMAIUA. DIEKTPOIIN3. 3aKOHbI
®dapajes 115 HIEKTPOIU3a.

DJIEKTpUYECKU TOK B razax. CamMoCTOSTENbHBIA U HECAMOCTOSTENbHBIN pa3psa. Paznuunbie
THIIBI CAMOCTOSATENILHOIO paspsiaa. Monuus. [1nazma.

TexHuueckue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: Ta30pa3psiAHbIe  JIAMIIbI,
AJIEKTPOHHOJIYYEBass TpyOKa, IMOJYNIPOBOJAHUKOBBIE MPHUOOPHI: THOMA, TPAaH3UCTOP, (POTOIUO,
CBETOJIMO/I, TallbBaHUKa, paMHUPOBAHNE ME/H, BBIIJIABKA ATIOMHUHHUS, SIEKTPOHHAST MUKPOCKOIHSI.
Hemoncmpayuu.

3aBUCHMOCTb CONPOTUBIIEHUS METAJIJIOB OT TEMIIEPATypPHI.

IIpoBOAMMOCTB 3IEKTPOJIUTOB.

3akoHbl anekTponuza Papanes.

HckpoBoit pa3psa ¥ IpOBOAUMOCTb BO3yXa.

CpaBHeHME NPOBOAMMOCTH METAJIJIOB U MOJTYIPOBOAHUKOB.

OnHOCTOPOHHSS MPOBOJAUMOCTD JUO0/A. YueHnuueckuil IKkcnepumenm,

Jaabdopamopusle padbomol, NPAKMUKYM.

Habmonenue anekrpoinusa.

N3mepenue 3apsiia OTHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH CONPOTHUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKHU quoAa. Pu3ndeckuii

NPaKTHKYM.

CriocoObl m3MepeHus: (U3NYECKHX BEIMYMH C HCIOJIb30BAHUEM AaHAJOTOBBIX M LU(POBBIX
HU3MEPUTENBHBIX PUOOPOB M KOMIIBIOTEPHBIX JATYMKOBBIX CUCTEM. AOCOIIOTHBIE U OTHOCUTEIIBHEBIE
MOTPEIIHOCTH U3MepeHul Gpuzndeckux BenudrH. OeHKa TpaHul] TOTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX HM3MEpPEHUH, HCCIEAOBAHUN 3aBHCUMOCTEH (PU3MYECKHX BEIHYUH,
MPOBEpPKa MPEAJIOKEHHBIX TUNoTe3 (BHIOOP W3 paboT, OMHMCAHHBIX B TEMAaTHYECKUX paszesiax
«YYeHUUECKH SKCTIEPUMEHT, Jab0paTopHbIe pabOThl, MPAKTUKYM»). MeKnpeaMeTHbIE CBA3H.



Wzyuenne kypca ¢usuku yriyoiaéHoro ypoBHs B 10 Kiacce OCYyHIECTBIISIETCS € y4&TOM
COJIEp>KaTENIbHBIX MEXKIIPEIMETHBIX CBSA3EH ¢ KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMHUH, reorpaguu u
TEXHOJIOTHH.

Mesicnpeomemmusle noHaAmuUs, CEA3AHHbBIE C U3YYEHUEM MEmMO008 HAYYHO20 NOZHAHUA:
SBIICHUE, HAy4yHBIA (akT, runore3a, ¢Gu3MUecKas BEIUYMHA, 3aKOH, TEOpHUs, HaOJIOICHNE,
HKCIEPUMEHT, MOJEIMPOBaHHE, MOJENb, M3MEpPEHHEe, MOTPEIIHOCTH H3MEPEHUH, M3MEpHUTEIbHbIC
puOopsl, udpoBas 1adbopaTopus.

Mamemamuka: penmeHue cucTeMsl ypaBHeHH. JInHeitHas GyHKIMA, Tapadosia, Tumepoosia, ux
rpaduku M cBoiicTBa. TpuroHomerpuueckue (QyHKUHUU: CHHYC, KOCHHYC, TAHI€HC, KOTAHIE€HC,
OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO. BEKTOPHI M X MPOEKIIMU Ha OCH KOOPJMHAT, CIIOKEHHE
BEKTOPOB.

Buonozua: MexaHmdeckoe IBWKEHHE B KMBOM mpupone, aupdysus, ocMoc, TEriooOMeH
KUBBIX OpraHU3MOB, TEIIOBOE 3arpsi3HEHHE OKPYXKAloIIel cpeibl, yTUiau3auus OnoOpPraHuYEeCcKOro
TOTUIMBA /7151 BHIPAOOTKH «TEIJIOBOM» U JIEKTPOIHEPT UM, TIOBEPXHOCTHOE HATSHKEHUE U KAWL PHbBIE
SIBIIGHUS B IPUPOJIC, DJIEKTPUUECKHE SABJICHUS B KUBOU MPUPOJIE.

Xumun: NTUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHWE aTOMOB M MOJEKYJ, MOJb BEIIECTBa,
MOJIIpHAasT Macca, MOJy4YeHHE HAaHOMATEePHAJIOB, TEIUIOBHIE CBOWCTBA TBEPIBIX TN, JKUIKOCTEH H
ra3oB, JKUAKHE KPUCTAJUIBI, JIEKTPUUECKUE CBOMCTBA METAJUIOB, MIEKTPOIUTHYECKAS AUCCOLIAAIIMS,
rajibBaHUKa, SJEKTPOHHAsI MUKPOCKOIIHSI.

TI'eozpaghua: BnaxxHOCTh BO3yXa, BETPbL, 0APOMETP, TEPMOMETP.

Texnonozua: npeobpazoBaHue ABMKCHUN C HCIOIb30BAHHEM MEXAHHU3MOB, YU4ET CyXOro U
KHUJKOTO TPEHHS B TEXHUKE, CTATUYECKHE KOHCTPYKIMH (KPOHIITEHH, peniéryaThle KOHCTPYKIIUH),
UCTOJIb30BAHUE 3aKOHOB COXPAHEHUS MEXaHUKH B TEXHUKE (TUPOCKOII, BOJAOMET U JIPYTHUE ), IBUTATEIb
BHYTPEHHEIr0 CropaHusi, napopas TypOuHa, OBITOBOI XOJOJWJIBHUK, KOHAULHOHEP, TEXHOJOTHUH

MOJIyYEHUSI  COBPEMEHHBIX MaTepuasoB, B TOM  4YHCIe HaHOMaTepHasoB,
U HaHOTEXHOJIOTHMH, JJIEKTpOCTaTHYecKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsiaHbIe JIAMITBI, TOJYIPOBOIHUKOBBIE MPUOOPHI, TaTbBAHUKA.

11 KUIIACC

Pasznea 4. diekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3anmopaeincTere nMoCTOSHHBIX MarHUTOB U IPOBOAHUKOB C TOKOM. MarHutHoe nose. Bexkrop
MAarHUTHOM MHAYKUMH. [[puHIMD Cyneprno3uuuy MarHUTHBIX MOJIeH. JINHUM MarHUTHOW UHAYKIUH.

MarsuTHoO€ 1oJie TPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOAHUKA, KATYIIIKA U KPYTOBOT'O BUTKA).
OnbIT Dpcrena.

Cuna Amnepa, e€ HanpaBJIECHUE U MOIYJIb.

Cuna JlopeHua, e€ HanpaBieHUE U MOJYJb. JIBUXKEHHE 3apsSyKEHHON YacTUIBI B OJHOPOTHOM
MarHuTHOM noJe. Pabora cubl Jlopenia.

MarnutHoe nojue B Beuectse. PeppoMarHeTUKH, Mapa- U TMaMarHeTUKH.



TexHuueckue ycTpoHCcTBa U TEXHOJOTUYECKHUE MPOLIECCHI: IPUMEHEHHUE TOCTOSHHBIX
MarHuTOB,  JJIEKTPOMAarHUTOB, TECTEP-MYJIBTUMETp, DJIEKTpOJABHTraTeNb  SIKoow,

YCKOPUTEINH 3JIEMEHTAPHBIX YacTHLl. /lemoncmpayuu.

Kaptuna auHMi MHAYKIMY MarHUTHOTO MOJIS TIOJIOCOBOTO U MOJKOBOOOPA3HOIO MOCTOSTHHBIX
MarHuTOB.

Kaptuna nuHuii MarHuTHOM MHAYKUMH TOJIS JJIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJAHMKA, KATYIIKU C TOKOM.

B3anmopeiicTBre AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHila Ha HOHBI SJIEKTPOJIUTA.

Habmonienue ABM>KEHUS My4YKa JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIUN NEHCTBUS AIIEKTPOU3MEPUTENILHOTO TPUOOPA MAarHUTOAIEKTPHUUECKON CUCTEMBI.

Yuenuueckuii 3xcnepumenm, nadvopamopnsie padomut, nPAKMuUKyMm.

HccnepoBanue MarHUTHOTO MOJIst TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTUKOB.

UccnenoBanue aeiicTBUsI MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cunsl AMmepa.

N3ydeHune 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIBI TOKA.

OnpeneneHre MarHMTHOW MHAYKIIMA HA OCHOBE U3MEpeHUs cuiibl Amniepa. Tema

5. Dnexmpomazcnumnan unoyKyus.

SIBneHue HsneKTpoMarHUTHOM MHAYKIUU. [loTok Bekropa MarHuTHOM wuHAYKuMH. IIC
MHAYKIMH. 3aKOH 3JIeKTpoMarHuTHoW uHaykunu dapaznes. BuxpeBoe snexkrpuueckoe mnosie. Toku
dyxko.

OJIC MHAYKIIMY B MPOBOJHUKE, JIBHXKYIIEMCS B OJHOPOJTHOM MarHUTHOM TIOJIE.

[IpaBuio Jlenna.

NHIyKTUBHOCTS. Karymka WHJIYKTUBHOCTH B LENH TOCTOSHHOIO TOKa.

SABnenne camonnaykuuu. I{C caMOMHAYKIIHMH.

DHeprusi MAarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DNEKTPOMarHuTHOE MOJIeE.

TexHnyeckue ycTpolcTBa M TEXHOJIOIMUECKHE IPOLIECCHl: MHAYKIIMOHHAS I€4b, COJEHOU],
3aIIMATA OT JICKTPU3ALMU TEJN NPU ABUKEHUU B MATHUTHOM I10JI€ 3EMIIH.

Jemoncmpayuu.

Habntoienue siBjaeHMs 3J€KTPOMAarHUTHON MHTYKIIUH.

Uccnenosanue 3aBucumocty IJ1C MHIYKIIMU OT CKOPOCTH U3MEHEHUSI MATHUTHOTO MTOTOKA.

[IpaBuio Jlenna.

[Tanenne MarauTa B alIOMUHUEBOM (MeIHOI) TpyOe.

SIBrIeHNE CAaMOMHTYKLIUH.

Hccnenosanue 3aBucumoctu J/1C caMOMHIYKIIMU OT CKOPOCTH U3MEHEHHUS CUIIBI TOKA B LIEIIH.

Yuenuueckuii 3xcnepumenm, nadvopamopnsie padomuot, nPAKMUKYM.

UccnenoBanue siBIeHUs 3J1€KTPOMarHUTHONW MUHYKIUU.

OrnpenenieHre UHIYKIUHA BUXPEBOI'O MAarHUTHOTO TOJIA.



UccnepnoBanue siBIEHUS CAMOUHIYKLIUH.

COopka MoIenH SIIEKTPOMArHUTHOTO TeHepaTopa.

Pa3nea 5. KosieOanust 1 BOJTHBI.

Tema 1. Mexanuueckue Konebanus.

KoneobarensHas cucrema. CBOOOIHBIE KOJIEOAHNS.

IMapmonnueckne konebanus. KunemaTndeckoe U TMHAMHUYECKOE OMHCAHUE. DHEPreTHIECKOE
omnucaHue (3aKOH COXpaHEHHS MeEXaHM4YecKoil »sHepruu). BbIBOA AMHAMMYECKOTO OMHCAHUSA
TApMOHHYECKHUX KOJICOAHUH U3 MX DHEPreTHUECKOTO M KHHEMATHUECKOTO OIMCaHUSI.

Amvrmmutyna u ¢daza konebanuil. CBSI3b aMIUTUTYABl KOJEOAHWNW WCXOTHOW BEIUYUHBI C
aMIUTATyIaMU KoeOaHuil €€ CKOPOCTH U YCKOPEHHS.

[Tepuon m wactora koneGanuii. Ilepron manbix CBOOOIHBIX KOJICOAHWM MaTeMaTHYECKOTO
MasTHUKA. [leproa cBOOOHBIX KOJIeOaHHM MPYKUHHOTO MAsITHUKA.

[TonsiTne o 3aryxarmommx KoneOaHusx. BeiHyX)neHHbIC KojeOanus. Pe3sonanc. Pe3onancHas
KpuBasi. BnusiHue 3aTyxaHus Ha BUJ PE30HAHCHOW KPUBOU. ABTOKOJICOAHUSI.

TexHuueckue yCTpOWCTBA M TEXHOJIOIMUECKHE TMPOIECChl: METPOHOM, 4achl, Kayeliw,
MY3BIKaJIbHBIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch KonebaTeIbHOTO JTBUKCHHS.

Habmoienne He3aBUCHMOCTH MepHO/ia MaJlbIX KOJIeOaHHM rpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyxaromux KojaeOaHUH W 3aBUCHMOCTH TEepHOJa CBOOOTHBIX KOJIeOaHUH OT
CONPOTUBJICHUS.

HccnenoBanne kojeOaHUM Tpy3a Ha MACCHUBHOW TMpYXHHE C Lenblo (OPMHUPOBAHUSA
NpeJCTaBIeHUN 00 MICATbHOM MOJIENN PYKUHHOTO MasTHUKA.

3aK0H COXpaHEHHS SHEPTUU MIPU KOJeOaHUIX Tpy3a Ha TIPYKHUHE.

VccnenoBanue BHIHYKICHHBIX KOJIEOaHUH.

Ha6nronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie pabomul, npaKmuxKym.

N3mepenue nepuoia cBOOOAHBIX KOJICOAHUN HUTSHOTO U MPY>KMHHOT'O MasiTHUKOB.

N3ydenue 3aK0HOB ABMKEHUS Tejla B X0J1€ KoeOaHUil Ha yIpyrom mojsece.

N3yuenue nBUKEHUS HUTSTHOTO MasiTHUKA.

[IpeobpazoBaHue YHEPTUH B MPY>KUHHOM MAsITHHUKE.

HccnenoBanue yObIBaHUS aMIUTHTY/IBI 3aTyXaIONINX KOJeOaHUH.

VccnenoBanue BHIHYKICHHBIX KOJIEOaHUH.

Tema 2. dnekmpomaznummuoie Koedanus.

KonebarenbHbIit KOHTYP. CBoOO/HBIE 3JNIEKTPOMArHWTHBIE KoJeOaHus B
ueasHOM KoJiebatenbHOM KOHType. @opmyna Tomcona. CBs3b aMILTUTY/IBI 3apsia KOHIEHCATOpa
C aMILUTUTYI0M CHUJIBI TOKA B KOJIeOATETbHOM KOHTYpE.

3aKOH COXpaHEHHS SHEPTUHU B UCAbHOM KoJiebaTeIbHOM KOHTYpE.

3aryxaroImue JeKTPOMarHuTHbIe KoneOaHus. BIHYKIEHHBIC SJIeKTPOMArHUTHEIE KOJICOaHMUS.

IlepemenHbIN TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYJHOE U JEHCTBYIOIIEE 3HAUECHUE
CWJIBI TOKA Y HANPSDKEHUS TIPU Pa3IngHON (popMe 3aBUCHMOCTH TIEPEMEHHOTO TOKA OT BPEMCHH.



CuHycougaibHbIN NepeMeHHbI TOK. Pe3ncTop, KOHAEHCATOp M KaTyllKa MHAYKTUBHOCTH B
LIETN CUHYCOUJATBHOIO MEPEMEHHOI0 TOKa. Pe3oHaHC TOKOB. Pe30HaHC HanpsKeHUM.

WNneanpubiii  Tpanchopmarop. IlpomsBoacTtBo, mepemaya u TOTPEOICHUE AIEKTPHUIECCKOM
SHEpPTHUH.

DKOJIOTMYECKHE PHUCKM TpU IMPOU3BOACTBE AIIEKTpo3Hepruu. KynpTypa HCHOIB30BaHUS
AJIEKTPO’HEPIHH B ITOBCEIHEBHOM KU3HMU.

TexHnyeckue ycTpoilcTBa U TEXHOJIOTUYECKUE MPOLIECCHI: ANEKTPUUECKUN 3BOHOK, TEHEPATOP
MEPEMEHHOT0 TOKa, JTMHUU 3JeKTponepenad. Jemoncmpayuu.

CB0oOOAHBIC PIIEKTPOMArHUTHBIE KOJICOAHMS.

3aBUCHUMOCTB 4aCTOThI CBOOOJHBIX KOJ€OaHUN OT MHAYKTUBHOCTH M €MKOCTH KOHTYpA.

OcnumiorpamMmsl AJIEKTPOMArHUTHBIX KOJICOaHUN.

['eneparop He3aTyXalOMMX JIEKTPOMATHUTHBIX KOJIeOaHH.

Mozenb 31eKTpOMarHUTHOIO TeHepaTopa.

BhIHyX1€HHBIE CHHYCOHIAIbHBIE KOJICOaHNUI.

Pe3ucrop, karylika MHIYKTUBHOCTH U KOH/IEHCATOpP B LIENH IEPEMEHHOIO TOKa.

Pe3oHaHc mnpu mocnenoBaTeNbHOM COEIMHEHUM PE3UCTOpA, KaTYIIKM HMHIYKTUBHOCTH U
KOHJIeHCaTopa.

VY CTpoiCTBO M IPUHITUIT JCHCTBUS TpaHchopmaTopa.

Monenb TUHUY 3JIEKTpoIiepeiaull. Yuenuueckuit Ikcnepumenm,

J1abopamopusle padomaol, RPAKMUKYM.

Nzyuenune Tpanchopmaropa.

HccnenoBanne nepeMEHHOIO TOKa 4Yepe3 IMOCHEOBATEIbHO COEITUHEHHBIE KOHAEHCATOp,
KaTyIIKYy U PE3UCTOP.

HabnroneHue 31eKTpOMarHuTHOTO Pe30HAHCA.

HccnenoBanue paboThl HCTOYHMKOB CBETA B IIETIH IEPEMEHHOTO ToKa. Tema

3. Mexanuueckue u 31eKmpoMazZHumMHble 60JIHbIL.

MexaHnueckue BOJHBI, YCJIOBUS MX pacnpocTpaHeHus. [lonepeunsie M NpoAoIbHBIE BOJIHBI.
[lepuon, ckopocTh pacnpocTpaHEHHsS M JJIMHA BOJHBL. CBONCTBA MEXAaHWYECKUX BOJH: OTpPaKE€HUE,
npesioMiieHrue, HTephepeHIus U AU paKims.

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

[ITymoBOe€ 3arpsi3HEHNE OKPYKAIOLIEH CpEbI.

DNEeKTPOMarHUTHBIE BOJHBI. YCJOBHUSL H3JIYYCHHs DSJIEKTPOMAarHUTHBIX BOJIH. B3anmuas
OpHUEHTAIMsI BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:  OTpa)X€HHE,  MPEJIOMJICHHE,  MOJsSpHU3aIus,
uHTepdepeHIus u qudpaKiiusl.

[lkana 3neKTpOMarHUTHBIX BOJH. [I[puMeHeHre 371eKTpPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHuuUIBl paIuoOCBA3M U TelleBUACHU. Paaronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYXKArOIIeH Cpeibl.

TexHnueckue yCTpoHCTBA M MPAKTUYECKOE MPUMEHEHUE: MY3bIKalbHble HHCTPYMEHTHI, pajap,
paanonpuéMHHUK, TEIEBU30D, aHTeHHA, TelaedoHn, CBU-neus, yabTpa3ByKOBas AMATHOCTUKA B TEXHUKE
1 MEIUIINHE.



Hemoncmpayuu.

OO6pa3oBaHue U pacpoOCTPaHEHHUE ONEPEUYHBIX U MPOJOIBHBIX BOJIH.

Konebmomieecs: Teno Kak HCTOYHHK 3BYKA.

3aBUCUMOCTD JJIMHBI BOJHBI OT YaCTOTHI KOJIeOaHH.

Habntoienue oTpakeHus U IpeoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6mronenue narepdepeHimu u AU pakiiniy MEXaHUIECKUX BOJIH.

AKYCTUYECKUI PE30HAHC.

CaoiicTBa yiabTpa3ByKa U €ro IpUMEHEHHUE.

HabnroneHue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILTUTYAOM U 4acTOTOM KoJaeOaHHiA.

HccnenoBanue CBOMCTB JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, MPEJIOMIICHUE, MOJIApU3aLus,
mudpakmys, HHTepdepeHIns.

O6HapyxeHne nHPPaKpPacHOTO U YIBTPA(PHOIETOBOTO U3TyUCHUMN.

Yuenuueckuit sxcnepumenm, nadopamopnsie pabomul, npaKmuxKym.

N3ydeHune napamMeTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTpaHCcTBe. Tema

4. Onmuka.

IIpssMonuHENHOE pPACIPOCTPAHEHUE CBETa B ONHOpoAHOU cpene. Jlyd csera. TodeuHblid
HCTOYHUK CBETA.

OTtpaxeHue cBeta. 3aKOHBI OTpakeHUs cBeta. [locTpoeHne n300pakeHuil B INIOCKOM 3epKajie.
Cddepuueckue 3epkana.

[Ipenomnenue cBeta. 3aKOHBI MPEITOMIICHHS CBeTa. AOCONIOTHBIN MOKa3aTellb MPETOMICHHS.
OTHOCHTENBHBIN NTOKa3aTeNb NpenoMiIeHNs. II0CTOSIHCTBO 4acTOTHI CBETAa M COOTHOILIEHUE JITMH BOJIH
IIPY NIEPEX0AE MOHOXPOMATHUECKOIO CBETA YEPE3 I'PAHULLy pa3zeiia ABYX ONTUYECKUX CPEN.

Xon nyueit B mpusMme. [ucnepeus cBera. CoxHbIi coctaB 6enoro cera. LIser.

ITonHoe BHyTpeHHEe oTpaxeHue. IIpenenpHbIi yroil MoaHOro BHyTPEHHETO OTPAKECHHUS.

Cobwuparonue 1 pacceuBaromiue JuH3bl. ToHKas uH3a. DOKYCHOE PACCTOSHUE U ONTUYECKAst
Cuja TOHKOW JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHHSI TOHKOW CEpPHUYECKOW JIMH3BI OT €€
T€OMETPUH U OTHOCHUTEJIBHOTO [TOKA3aTENsl IPETOMIICHHUS.

@opMyiia TOHKOU JIMH3bIL. Y BEJIUYECHUE, 1aBAEMOE JTUH30M.

Xox Jy4a, NMpOLICAIErO JUH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ IIIaBHOW ONTHUYECKOM OCH.
[TocTpoeHne n300pakeHUil TOUKH M OTPE3Ka MPSAMO B COOMPAIOLINX U PACCEHBAIOIIUX JIMH3AX U UX
CUCTEMAX.

OnTtuueckue nmpudopskl. Pazpenraromnias ciocoOHOCTh. [71a3 kKak onTryeckas CUCTEMa.

[Ipenenbl IPUMEHUMOCTH TEOMETPUIYECKONU ONTHKH.

Bonnosas ontuka. MaTepdepennus cBeta. KorepeHTHbIE HCTOYHHUKU. Y CIIOBHs HAOJIIOICHHMS
MaKCUMYMOB U MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTHHE OT JIBYX KOTEPEHTHBIX MCTOUYHUKOB.
[Tpumeps! KiTacCCHYECKUX UHTEPPEPEHITHOHHBIX CXEM.

Hudpakus ceeta. JudpakunonHas peméTka. YcioBue HaOMIOAEHUS TNIaBHBIX MAaKCUMYMOB
IIpU MaJ€HUH MOHOXPOMATHYECKOr0 CBETa Ha TU(PAKLMOHHYIO PEIIETKY.

[Tonspuzanus ceera.



TexHuueckue yCTpOHCTBA U TEXHOJOTMYECKHE  IPOILECCHl:  OYKH, JIyIa,
nepuckor, ¢poroanmnapar, MUKpOCKOII, TPOSKIMOHHBIN anmapar, IpOCBETICHNUE ONTHKHU, BOJIOKOHHAs
OITHKA, TUPPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccnenoBanue npenomMieHns CBETa.

HabnroeHue moiHoOro BHYTpeHHEro oTpakeHus. MoJiens CBeToBoOA.

HccnenoBanue xo/1a CBETOBBIX IIYYKOB UEPE3 MNIOCKONAPAIUIENbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue CBOMCTB N300payKeHHI B JIMH3AX.

Monenu MUKpOCKOIa, TEIECKOIIA.

HaGmronenue narepdepeHimu ceera.

Habmtoienne 1iBeTOB TOHKUX IIEHOK.

Ha6monenue qudpaknum certa.

N3yuenune nudpakiimOHHON PEIIETKH.

Habnronenue nupakiiMOHHOTO CIIEKTpa.

Habmonenue aucnepcun cBera.

HabnroneHnue nonspusanuu cBeTa.

IIpumeHeHne MoIIPOUIOB IS U3YUEHUSI MEXAHUYECKUX HAIIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie pabomul, npaKmuxKym.

N3mepenne nokasaresns NpeoMIICHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOT'O pacCTOSIHUSI OT BEIIECTBA (Ha MPUMeEpE KUJIKUX JINH3).

N3mepenne poKyCHOTo pacCTOSIHUS PACCEUBAIOIINX JIUH3.

[Tonydyenne n300paxeHus B CUCTEME U3 TUIOCKOTO 3€pKaia U JIMH3BIL.

[Tonyyenue n300pa>keHNUs B CUCTEME U3 JIBYX JINH3.

KoHcTpynpoBaHue TenecCKONUYeCKMX CUCTEM.

Habnronenue nudpaxiuu, nHTEpPEpeHIny 1 MOJISPU3ALINU CBETA.

N3ydeHue nosspu3anuy CBETa, OTPAKEHHOIO OT MOBEPXHOCTH JUAIIEKTPHKA.

N3yuenne naTepdepeHIny Ja3epHOro N3yYeHUs Ha IBYX LIEIISX.

Hab6mronenue qucnepcumn.

Hab6mronenue u uccienoBanre 1upakiimoHHOTO CIIEKTpa.

N3mepenne 1JiMHbI CBETOBOM BOJIHBI.

[Tonyyenue criekTpa U3TydeHUs CBETOAMOIA PY MOMOIITH U paKIIMOHHON peméTku. Pasaen

6. OcHOBBI crIeNATbHON TEOPUH OTHOCHTEJIBLHOCTH.

I'paHunbl NIPUMEHMMOCTH KJIACCUYECKOM MexaHukH. llocrymarsl crnenuanbHONM TEOpUH
OTHOCHUTEJIHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM nHTEpBal. [IpeobpazoBanus Jlopenia. Y ciaoBue NpUUIUHHOCTH.
OTHOCUTENBHOCTHh OJJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHH U COKPAILEHUE JJINHBI.

DHEPrusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs3b MacChl C SHEPTUEH U UMITYJILCOM PEISTUBUCTCKON YaCTUIBI. DHEPTHUS MOKOSI.

TexHuueckue yCTpPOMCTBA U TEXHOJIOTMYECKUE IIPOLIECCHI: CIIYTHUKOBBIE ITPUEMHUKY,
YCKOPUTEH 3apsyKEHHBIX YaCTHULL.



YdeHu4ecKkuit SKCIIepUMEHT, Ta0opaTOpHbIe pabOThI, MPAKTUKYM.

OmnpeneneHre UMITYyJIbCa W DHEPrUM PEIATHBUCTCKUX dYacTHil (1Mo ¢ororpadusM TPEKOB
3apsSKEHHBIX YACTHI] B MArHUTHOM TIOJIE).

Pa3nea 7. KBantoBasi pusuka.

Tema 1. Kopnyckynapno-eonnoeoit oyanusm.

PaBHOBecHOE TerutoBOE M3MydeHHe (M3TydeHHe abCONMIOTHO YEPHOTO Tena). 3aKOH CMEIICHHS
Buna. I'unoresa [1manka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIbC (POTOHA.

®otordpdexr. Onpitel A. I'. CroneroBa. 3akoHsl ¢orodddexra. YpaBHenne DUHIITEIHA AT
dorosrddexra. «Kpacnas rpanuna» Gororddexra.

JlaBneHue cBeTa (B 4aCTHOCTH, JIaBJIEHHE CBETa Ha aOCOIIOTHO MOTJIONIAIONIYI0 M aOCOIOTHO
oTpaxaromryto moepxHocts). Onbite [1. H. JIeGenena.

Bonnogsie coiicTBa yactui. Bomusl e bpoits. [{nuna BonHb! 1e bpoiins u pasmeps! obmactu
JIOKAJIM3AIINH JABIKYIIEHCs yacTullbl. KopryckynsspHO-BOTHOBOH Ayanu3M. Judpakius 31eKTpoHOB
Ha KpUCTaJUIaX.

Crnenuduka n3mepenuii B Mukpomupe. CooTHoleHus: Heonpeaenéunoctei I 'elizendepra.

TexHuueckue yCTpoicTBA M TEXHOJIOTMYECKHE IPOLECChl: CIEKTPOMETP, (HOTORIIEMEHT,
(boTOonaTUNK, TYHHEIbHBIA MUKPOCKOII, COJTHEUHas OaTtapesi, CBETOAHO/I.

Jemoncmpayuu.

®dotord ekt Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodPdekTa.

HccnenoBanne 3aBUCHMOCTH — CONPOTHUBICHHS IOJYIPOBOAHUKOB OT  OCBEHIEHHOCTH.

Ceeroauos.

Conneunas Oatapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomesl, npaKmuxKym.

Hccnenoanue goropesncropa.

N3mepenne nocrosinHoi [1nanka Ha ocHOBe rccnenoBanus Gorodddexra.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA YepPEe3 CBETOAMO]] OT HAMPSKEHUSI.

Tema 2. @usuka amoma.

OMBITHI TTO UCCIIEIOBAHUIO CTpOeHUs aToma. [limanerapuas mozaens atoma Pesepdopra.

[Toctynater bopa. M3znydenue u nmoromieHre (OTOHOB MPH MEPEX0e aTOMa C OJTHOTO YPOBHS
SHEPIUU Ha JPYrOM.

Bunel ciektpoB. CeKTp ypoBHEHN 3HEPTUH aTOMa BOAOPOJA.

CrioHTaHHOE U BBIHYKJEHHOE U3JTyueHue cBera. Jlazep.

TexHuueckue yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI:  CIIEKTPAJIBHBIA  aHAIN3
(cmexTpockom), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Jemoncmpayuu.

Mopenb onbiTa Pezepdopna.

Ha6nronenne nuHeHvaThIX CIIEKTPOB.

YCTpoicTBO M IEMCTBHE CUETUNKA HOHU3UPYIOIINUX YACTHII.

Omnpenenenre JIMHBI BOJTHBI JIA3EPHOTO H3ITYYCHHUS.



Yuenuueckuii 3xcnepumenm, nadvopamopnsie padomuot, nPAKMuUKyMm.

HabnroneHue nuHeuaToro crnekrpa.

HccnenoBanue crekTpa pa3pekeHHOTO aTOMAapHOIO BOJOpPOJAa M H3MEPEHHUE IOCTOSHHOMN
PunGepra. Tema 3. @uzuxka amomnozo a0pa u 31eMeHMAPHBIX YACMUY,.

Hyxnonnas moxens sinpa ['elizenOepra—Banenko. 3apsia sapa. MaccoBoe 4ucio sjpa.
N3otomsl.

PagnoaktuBHOCTh.  Aunbga-pacman.  DJEKTPOHHBIM M TO3UTPOHHBIM  OeTa-pacman.
I'ammaunsziryuenue.

3aKOH palM0aKTUBHOTO pacnaaa. PaguoakTuBHble 30TOMBI B Ipupoze. CBolicTBa
HMOHM3UPYIOLIETO U3IIy4eHMsl. BiusHue paguoakTUBHOCTHY Ha KUBbIE OpraHU3Mbl. EcTeCcTBEHHBIN
¢don uznyuenus. [lozumerpusi.

DHeprus CBA3U HYKJIOHOB B sizpe. SnepHsbie cuibl. [{edexT macchor sapa.

Snepubie peakuuu. Jlenenue u cunte3 saep. Anepusie peakropsl. [Ipobiemsl yrpapisieMoro
TEPMOSAIEPHOTIO CUHTE3a. DKOJIOTMYECKUE aCIIEKThl Pa3BUTHUSA SAEPHON SHEPTETHKH.

MeTopl perucTpalvy U UCCIEOBAHNS 3JIEMEHTAPHBIX YaCTHLL.

OyHAaMEHTAJIbHBIE B3aUMOAECHCTBUA. baproHbl, mMe30HbI U JenToHsl. [IpencraBineHue o
CrangapTtHoil Moaenu. KBapk-TiiroOHHAast MOJIENIb aIPOHOB.

®usuka 3a npeaenamu CTaHaapTHOW Mozenu. TéMHas Matepust U TEMHAsI SHEPTHSL.

EnuncTBO DM3MvecKoil KapTHHBI MHpA.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: TO3UMETp, Kamepa BunbcoHa,
SICPHBINA PEAKTOp, TEPMOSACPHBIN peakTop, aToMHasi 00M0a, MarHUTHO-PE30HAHCHAs! TOMorpadusl.

Yuenuueckuii 3xcnepumenm, nadvopamopnsie padomeot, nPAKMuUKym.

HccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hOTOTpadusim).

HccnenoBanue paIuoakTUBHOTO (pOHA € UCTIONB30BaHUEM JO3UMETPA.

N3ydenue normiomieHns: 6eTa-4acTul] aTIOMUHHEM.

Pa3znes 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPU3NKH.

Oranel pa3BUTHs acTpoHoMuu. lIpukiiagHO€ M MHUPOBO33PEHUECKOE 3HAYEHHE ACTPOHOMHHM.
[TpruMeHUMOCTH 3aKOHOB (PU3HUKH JUIsI OOBSICHEHUS IPUPOIBI KOCMUYECKUX O0OBEKTOB.

Meroasl  acTpoHOMHYECKMX ucciaeoBaHui. (COBpEMEHHBIE ONTHYECKHE  TEJIECKOIbI,
paanoTENEeCKOIbl, BHEATMOC(EpHasi aCTPOHOMHUS.

Bun 3Bé3nnoro He6a. Co3Be3ausi, spKue 3BE3/bl, IJIAHETHI, UX BUIUMOE ABHKECHHUE.

Conneynas cucrema.

Connne. Conneunas akTUBHOCTh. McTounuk snepruu ComHila v 3BE37.

3BE3/bl, UX OCHOBHBIE XapAKTEPUCTUKU. Jlmarpamma «CHEKTPaJbHBIM KJIacC — CBETUMOCTH.
3BE3bI IVIABHOW ITOCIENOBATEILHOCTHA. 3aBHCHUMOCTL «Macca — CBETHUMOCTB)» IS 3BE31 I'JIaBHOU
MIOCJIEIOBATENIbHOCTU.  BHyTpeHHee cTpoeHue  3BE3A. COBpEMEHHbIE NPEACTABICHHUS O
MIPOUCXOKACHUM U 3BOroLMK COJHIIA U 3BE31. DTalbl )KU3HU 3BE3L.

Muineunsiii [lyts — Hama I'anaktuka. [lonoxenune m auxkenue Connua B [Mamaktuke. Tumbl
rajiakTuk. Paguoranaktuky U kBazapbl. UEpHBIE ABIPEI B sIpax TAAKTHK.

Bcenennas. Pacimpenue Beenennoit. 3akon Xa66mna. Pasoeranue ranaktuk. Teopust bonbioro
B3pbIBa. PennkTOBOE H3ITydeHNUE.



MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie npobiaemMbl acTpOHOMUU. Yuenuueckue

HaobaoeHus.

HaGnronenus 3BE3qHOro HeGa HEBOOPYKEHHBIM IJIa30M C MCIIOJIB30BAaHMEM KOMIIBIOTEPHBIX
NPUIIOKEHUN UIs OTPEeICHUs MOJIOKEHHsI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JATy: OCHOBHBIC
co3Be3ausi CeBepHOro MoIyIapus U sipkue 3BE3/bI.

Habnronenus B teneckon JIyHbl, I1aHeT, TYMaHHOCTEH U 3BE3THBIX CKOIUICHUH. DU3NYeCKHUIi

NPAKTHKYM.

CriocoObl m3MepeHus: (pU3MUECKUX BEJIWYMH C HCIOJIb30BAHUEM AHAJIOTOBBIX M LU(PPOBBIX
U3MEPUTENBHBIX TPUOOPOB U KOMIIBIOTEPHBIX JATYUKOBBIX CUCTEM. AOCOIIOTHBIE U OTHOCUTEIIbHBIC
MOTPEUIHOCTH U3MEpEeHUH Qu3nuecKkux BeanyuH. OIeHKa rpaHuIl TOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX HM3MEpPEHUH, HCCIEAOBAHUN 3aBHCUMOCTEH (PU3MYECKHX BEJIHYUH,
MPOBEpKa MPENJIOKEHHBIX THIOTE3 (BBIOOp M3 paboT, OMMCAHHBIX B TEMAaTHYECKUX pasfenax
«YYEeHUYECKHI KCTIEPUMEHT, JIA0OpAaTOpPHBIC PaOOTHI, MPAaKTHKYM»). O6001aoliee MOBTOPEHNE.

O0o0uieHrne U cucTeMaTu3alus CoAep KaHus pas3aesioB Kypca «MexaHuka», «MoseKymspHas
¢bu3uKa U TepMOAMHAMUKAY, «DNEKTpoJUHaMuKay, «Konebanus u BoiaHb, «OCHOBBI ClIELIUATIbHON
TEOPUH OTHOCHUTEIBHOCTHY, «KBaHTOBas pHU3UKa», «IJIEMEHTHl aCTPOHOMHH U aCTPOYUZUKI.

Ponb GU3MKHM ¥ aCTPOHOMHH B SKOHOMHUYECKOM, TEXHOJIOIMYECKOH, COLMAIBHON M ATHYECKON
cdepax AEATEIBHOCTH YEIOBEKAa, POJb U MECTO (PU3MKH W aCTPOHOMHUHU B COBPEMEHHOH Hay4yHOH
KapTUHE MHpa, 3HAUYCHHE  OMNUCATEIbHOW, CHCTEMAaTHU3HUPYIONIeH, OOBSACHUTEILHOH U
MMPOTHOCTUYECKON (PYHKIIUN (U3HUECKOW TEOpuH, poib (PU3NUECKOW TeOopuru B (POPMUPOBAHUU
NPECTaBICHUNA O (U3NUECKOW KapTUHE MHUpPA, MECTO (PU3NUYECKON KapTHHBI MUpa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NIPEACTABICHUN 0 Ipupoie. MeKnpeaMeTHbIe CBA3H.

Wzyuenne kypca ¢usuku yriyoiaéHHoro ypoBHs B 11 kiacce ocymiecTBIISIETCS ¢ y4&ToM
COJIEp>KaTENIbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTHKH, OMOJIOrUH, XUMHUH, reorpapuu u
TEXHOJIOTUH.

Mesicnpeomemmnvie noHamus, CE6A3AHHbBIE C U3YYEHUEM MEMO006 HAYYHO20 NO3ZHAHUA:
SBIICHUE, HAy4yHBIA (akT, runoresa, ¢Gu3MUecKas BEIUYMHA, 3aKOH, TEOpHUs, HaOJIOICHNE,
9KCIIEPUMEHT, MOJEIUPOBAHUE, MOJENb, U3MEPEHUE, MOIPEUIHOCTH H3MEPEHMH, W3MEPUTENbHbBIE
npuOopsl, udpoBas 1adbopaTopus.

Mamemamuxka: peuieHue CUCTEMbl ypaBHEeHUH. TpuroHomerpuueckue QYHKLIUU: CUHYC,
KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKAECCTBO. BEKTOPHI M NX MPOEKIUH
Ha OCH KOOP/AMHAT, CJIOKEHHE BEeKTOPOB. [Ipon3BoaHbIe aneMenTapHbIX GyHKImii. [Ipu3Haku mogoous
TPEYToJILHUKOB, ONPEACICHNE TUIOMAAN TUIOCKUX GUTYp U 00BbEMa Tel.

Buonozusa: >nextpuyeckue sBICHUS B KHUBOH HpUpPOAE, KoneOaTeabHbIC IBWKCHUS B JKUBOU
IPUPOAE, DOKOJOTMYECKHE PHUCKM IPU IPOU3BOACTBE DIIEKTPOIHEPIHH, DICKTPOMArHUTHOE
3arpsI3HEHUE OKPYIKAIOLIEH CPEJIbl, YJIBTPa3BYKOBas JUATHOCTHKA B MEIULIMHE, ONITHYCCKUE SIBJICHUS
B JKMBOU MIPUPOJIE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMUECKAsE CTPYKTYpa TBEPABIX TEJl, MEXaHU3MbI
00pa3oBaHMsl KPUCTAIUIMIECKOHN PEIIETKH, CTIEKTPATIbHBIN aHAIH3.

TI'eocpaghua: marHuTHBIE TONIOCAa 3€MJIM, 3aJ€KHM MAarHUTHBIX Py, (oTochéMka 3eMHOM
MMOBEPXHOCTH, cericMorpad.



Texnonozun: IMPUMCHCHHUC IIOCTOAHHBIX MAIHHUTOB, 3JICKTPOMAIHHUTOB, 3JICKTPOABUIATCIIb
Slkobu, TeHepaTOp TMEPEMEHHOIO0 TOKa, WHAYKIMOHHAs TMeYb, JHHUM OJJIEKTpolepenay,
AJICKTPOJIBUTATENb, paaap, paAuONPUEMHHUK, TEJIEeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIIbTPa3ByKOBasl TMAarHOCTUKA B TEXHUKE, IPOCKIIMOHHBIN amnmapaT, BOJIOKOHHAs ONTHKA, COTHEYHAs
Oarapesi, CIIyTHUKOBbIE IPUEMHHKH, si/IepHAs SHEPreTUKA U KOJOTMYECKHE aCTIIEKTHI €€ Pa3BUTHA.

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUS TTPOIT'PAMMSBI 110 ®U3UKE HA YPOBHE
CPEJJHET'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATHI

Ilnanupyemble pe3yJibTaThl ONMPAIOTCH HA BelyLIHe IejeBble YCTAHOBKH,
OoTpakalouiue OCHOBHOM BKJIAJ H3y4YaeMoOil INpPOrpaMMbl B pa3BUTHE
JIMYHOCTH YYAIIMXCH, UX CIIOCOOHOCTEH ¢ MCIO0JIb30BaHHEM 000PYyA0BAHUSA
nenTpa «Touka pocray.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Pe3yabTaThl OCBOCHHs ydeOHOro mpeamera «Du3nKay TOKHBI OTPAKATh
TOTOBHOCTh W CIIOCOOHOCTH OOYYarOMIMXCsl PYKOBOJCTBOBATHCSA C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIIUEH JTUYHOCTH, CUCTEMOM IIEHHOCTHBIX OpPHEHTAIIW, MO3UTUBHBIX BHYTPEHHHX YOCKICHUM,
COOTBCTCTBYIOIIHUX TPAaAUIIUOHHBIM HECHHOCTAM pOCCHﬁCKOI‘O OGH.[CCTBa, PpaCIupCHUC KU3HCHHOI'O
OIbITa U ONbITAa ACATCIBHOCTU B HNPOLCCCC pCaIM3aliluid OCHOBHBIX HaHpaBHCHI/IfI BOCIIUTATEIILHOU
JESTEIIbHOCTH, B TOM YHUCIIC B YaCTU: TPAKIAHCKOI0 BOCTIMTAHUS
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C(OPMHPOBAHHOCTh  TPAKIAHCKON MO3UIIUU oOyyarorerocs KaK  aKTUBHOTO
U OTBETCTBEHHOTO WJIECHA POCCUICKOro 00IEeCTBa;
IPUHATHE TPAJAULUOHHBIX OOIIEYETOBEYECKMX TI'yMaHMCTUYECKUX M JIEMOKpPAaTHYECKUX
IIEHHOCTE;
TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B HHTEpECcax TIpPa’KAaHCKOro OOIIEeCTBa,
y4acTBOBATh B CAaMOYIPABICHUN B 00pa30BaTeIbHON OpraHU3alIiy;

* YMEHHUE B3aUMOJICHCTBOBATDH C COIMATLHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIUSMH
Y Ha3HA4YCHUEM;

* TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOM NEATENBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHUSA:

* chopMHPOBAHHOCTH POCCUICKOM TPasKIaHCKOW UICHTHYHOCTH, TATPUOTH3MA;

* IECHHOCTHOE OTHOIIECHHE K T'OCYJapCTBEHHBIM CUMBOJIAM, TOCTH)KEHUAM POCCUMCKUX YUYEHBIX
B 00y1acT (PU3UKHM M TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA

* ¢(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOT'O TIOBEJICHHUS;

* cIOCOOHOCThH OIICHWBATh CUTYALMIO U MPUHUMATh OCO3HAHHBIC PELICHUS, OPUCHTUPYSICH HA
MOpaJbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM 4YMCJIE€ B JAEATEIbHOCTH yd€Horo; [
OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHHE YCTOMYMBOTO OYAYIIETo.

3CTETHYECKOI0 BOCIIMTAHMA:

* 3CTETUYECKOE OTHOUIEHME K MHpY, BKJIIOYAs 3CTETUKY HAay4yHOIO TBOPYECTBA, MPUCYILETO

(bu3HIecKoil HayKe.
TPYAOBOI'0 BOCIIMTAHMSA:

* HHTEpEC K pa3IM4YHbIM cepaM MpophecCHOHAIBHON AESATENbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C
¢u3MKON M TEXHHKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oynymied mpodeccun u
peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC IIJIaHbI;

* TOTOBHOCTh M CIIOCOOHOCTH K 0Opa3oBaHHIO M CamMOOOpa30BaHUIO B 0ONacTH (DU3MKH Ha
MPOTS)KEHUH BCEU JKU3HU.

IKOJOTHYECKOr0 BOCTIMTAHMUSA:
* ¢()OPMHUPOBAHHOCTh  HKOJIOTUYECKOM KyJIbTYpbl,  OCO3HAaHHE  TIJ00AJIBHOIO
XapakTepa 3KOJOIMYECKUX MpoliIeM;

* INIAHUPOBAHUE U OCYILECTBIICHUE JCHCTBUN B OKPYXKAIOLIEH Cpelle Ha OCHOBE 3HAHMS LieJIeH
YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA;

* pacIIMPEHKE OMbITA JEATECIBHOCTH YKOJIOTHYECKOM HAIIPABICHHOCTH HA OCHOBE MMEIOIIMUXCS
3HaHUi 10 pusmke.

HEHHOCTH HAYYHOI'0 NO3HAHUA:

* c(hOPMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bU3UYEeCKOi HAYKH;

* OCO3HAHHUE IIEHHOCTU HAy4YHOH MesTelIbHOCTH, FOTOBHOCTh B IpOIECCE€ HU3Y4eHUs (DU3HUKU
OCYILIECTBIIATh MPOEKTHYIO U UCCIIEN0BATENbCKYIO AESITEIbHOCTh HHANBUAYAIBHO U B IPYIIIIE.



METAINPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBepPCcaJIbHbIe yueOHbIe AelicTBus ba3zoBblie
JIOTHYECKHUe AeHCTBUA:

* CaMOCTOSITENIBHO  (OPMYJIUPOBAaTh W aKTyaJlM3UpoBaTh MpoOJieMy, paccMaTpuBath €€
BCECTOPOHHE;

* OIIPEACIIATH 1NN AEATEIbHOCTH, 3a1aBaTh apaAMETPbl U KPUTEPUH UX JOCTHKECHHUS;

* BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHUBOPEUMSI B paccMaTpUBAeMbIX (U3UYECKUX SIBICHMSIX;
pa3pabathiBaTh IJIaH pelieHus MpoOaemMbl ¢ YI4ETOM aHAIN3a UMEIOIIUXCS MaTepHalIbHbIX U
HEMaTepHUaJIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JI€ATEIBHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIbTATOB LEISM,
OLICHUBATh PUCKH ITOCIEACTBUHI ACATEIBHOCTH;
KOOPJMHUPOBAaTh M BBINONHATH pPabOTy B YCIOBUSIX pEalbHOTO, BHUPTYaJlbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;
¢ pa3BUBATh KPCATUBHOC MBIIIIJICHUEC IIPH PCIICHUMN )XKU3HCHHBIX HpO6JI€M.
Ba3oBble uccienoBarebCKue 1eHCTBHSA:

* BJIaJIETh HAYYHOU TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHATHAMU U METOJIaMH (PU3MYECKON HAYKH;

* BJIaZICTh HaBBIKAMU Yy4€OHO-UCCIIEJIOBATEIbCKOM M MPOEKTHOM NeATEeIbHOCTH B 001acTu
(bI/ISI/IKI/I, CHOCOGHOCTLIO U TOTOBHOCTBKO K CaMOCTOATCIBHOMY ITOUCKY MCTOHNOB PCIICHUA
3aga4 (1)I/IBI/I‘ICCKOFO COACPpKaHUA, IPUMCHCHHUIO PAa3JIMYHbIX MCTOJOB ITO3HAHU S,

¢ BJIaA€Th BHJAaMU JOCATCIIBHOCTH II0 IIOJYYCHHUIO HOBOI'O 3HAHHA, €TI0 HHTECPIIPETAIINU,
MpeoOpa3oBaHUI0O U MPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX CUTYyallMsX, B TOM 4HCIE MpU
CO37IaHUU y4EOHBIX MMPOCKTOB B 00J1aCTH (DU3UKH;

¢ BBIABJIATE MPUYIHMHHO-CJICACTBEHHBIC CBA3HU U aKTYAJIM3UPOBATh 3aady, BbIIBUI'aTh TUIIOTEC3Y
eé pCIICHMA, HAXOOAUTHb ApPrymMCeHTHI JIA AOKa3aTCIbCTBA CBOHUX yTBep)KIIeHI/II\/'I, 3a1aBaThb
rapaMeTpbl U KPUTEPUU PELLICHHUS;

* AHAJIU3UPOBATH MMOJTYYEHHBIE B XO/1€ PEIICHUS 3a1a41 PE3yJIbTaThl, KPUTUYECKH OLIEHUBATh MX
JIOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

* CTaBUTb M (POPMYIUPOBATH COOCTBEHHBIE 3a/laud B 00pa30BaTEIbHON JEATEIbHOCTH, B TOM
quclie IPU U3YYEeHUU (DU3HKHY;

* 1aBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

* YMETh IEPEHOCUTH 3HAHUSA MO (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEIEATEIIbHOCTH;

* yMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MpeaIMETHBIX oOnacteil; [ BbLABUraTh HOBBIE HIEH,

npejajaraTb OpUTMHAJIbHBIE MOAXOABl W pemieHus; [ craBuTh mnpoOiemMbl U 3a4auw,
JIOTTYCKAIOIIUE aJIbTEPHATUBHbIE PEIICHHUS.
Pabora ¢ undopmanmeii:
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* BJIaJICTh HaBBIKAMHU MOJy4YeHUs HH(OpMAIM (U3UUECKOTO COJCpPKAHUS U3 HMCTOYHHKOB
pa3HbIX THIIOB, CaMOCTOSITEIbHO OCYIIECTBISITH MOWCK, aHalIW3, CHUCTEeMATHU3alUi0 |
MHTEPIpETAIIO HHPOPMAIIMK PAa3IMYHbIX BUJOB U (HOPM MpeICTaBICHHUS;

* OLICHUBATh JIOCTOBEPHOCTH MH(OPMALINU;

¢ UCII0JIB30BaTh CPECIACTBa I/IH(I)OpMaI_II/IOHHBIX U KOMMYHUKAIUOHHBIX TCXHOJIOT Ui B pPCIICHUN
KOTHUTUBHBIX, KOMMYHUKATUBHLIX WU OpraHU3allMOHHBIX 3a1a4 C COGJIIO,Z[GHI/ICM Tpe60BaHHﬁ
SPrOHOMHUKH, TEXHUKU O€30MMaCHOCTH, TUTUEHBI, peCypcocOepeskeHusl, MPABOBbIX U STHYECKUX
HOPM, HOpM HH(GOPMAITMOHHONW 0€301TaCHOCTH;

* cO3/1aBaTh TEKCTHI (PU3MUECKOTO CoAepk aHMsl B pa3InYHbIX (popmarax ¢ yuéToM Ha3HAuYCHUS
nH(pOpPMaLlUM U IIEJIEBOM aylAUTOPUU, BBHIOMpas ONTUMAIbHYIO (OpMYy MpPEICTaBICHUS U
BU3yaJIU3alllU.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBHSA:

* OCYILIECTBIIATH OOIIEHUE HA YPOKaxX (PU3UKHU U BO BHE-YPOUHOH JIEATEITbHOCTH;

* pacro3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYaIlil U CMATYaTh KOH(IUKTHL;

* pa3BEPHYTO U JIOTUYHO U3JaraTh CBOIO TOUYKY 3PEHUS C UCTOIb30BAaHUEM SI3BIKOBBIX CPEJICTB;

* IOHUMaThb M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOM M HHAUBUAYalIbHOW pabotsl; [
BbIOMpATh TEMAaTUKY U METOJbl COBMECTHBIX ICHCTBHI ¢ Y4€TOM OOIIMX HHTEPECOB U
BO3MOXXHOCTEH Ka)KJIOTO YJIeHa KOJUICKTHBA;

* IPUHUMATH I[EJIM COBMECTHOM JEeSATEIbHOCTH, OPTaHU30BLIBATh U KOOPIUHUPOBATE JIEHCTBUS
Mo €€ JOCTH)KEHHUIO: COCTAaBISATh IUIAH JIEMCTBUI, PACHpENessiTh POJM C YYETOM MHEHHI
YYaCTHUKOB, 00CYXAaTh pe3yJbTaThl COBMECTHOU pabOTHI;

OLICHMBATh Ka4eCTBO CBOETO BKJa/a M KaXJ0ro y4acTHHKAa KOMaHbl B OOLIUII pe3yabTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;
mpenjaraTb HOBBIE TPOCKTHI, OICHUBATh WACH C TO3HWIMH HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAUNMOCTH;
OCYILIECTBIISATH IO3UTUBHOE CTPATErMUECKOE MOBEICHUE B PA3TUYHBIX CUTYALUIX, TPOSBIATDH
TBOPYECTBO U BOOOpakeHHUE, ObITh MHUITUATUBHBIM.
PeryasiTuBHbIe YHUBEpPcAJIbHbIE YUeOHbIE 1eCTBUSA
Camoopranmusanus:

* CaMOCTOSITEIBHO OCYIIECTBIIATh IMO3HABATEIBHYIO [IEATEIBHOCT, B oOnactu (Gu3ukd u
ACTPOHOMUHU, BBISIBIATH MIPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

* CaMOCTOSITEJIBHO COCTABJIATH IUJIaH pEIICHUS pacu€THBIX M KauyeCTBEHHBIX 3ajay, IUIaH
BBITIOTHEHUSI TPAKTUYECKOW paboOThl ¢ Y4YETOM HUMEIONIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHHUI;

* IaBaTh OLICHKY HOBBIM CUTYaIIUsIM;

* pacIMpsTh paMKH Y4€OHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MPEITIOYTCHHIA;

* Ie7IaTh OCO3HAHHBIA BBIOOpP, ApTyMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;
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* OIICHUBATh MPHUOOPETEHHBIN OTIBIT;,

* CIOCOOCTBOBATh (POPMUPOBAHUIO W TPOSBICHUIO IPYAHUIIMU B 00JaCTH (PU3HUKH, TTOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIBTYpHBIH YPOBEHb.

CaMOKOHTPO/1b, IMOLMOHAIbHBIN HHTEJICKT:

* 1aBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B [JESATEIBHOCTb, OLICHHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

* BJIaZICTh HABBIKAMU MO3HABATEIbHOU pedIeKCUN KaK OCO3HAHUS COBEpIIaeMbIX JEUCTBUN U
MBICJIUTENBHBIX [TPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUI;

* UCTIOJIB30BATh NPUEMBI peIIeKCUH AJISl OLIEHKU CUTYaIluH, BEIOOpA BEPHOTO PELICHHUS;

* YMETb OLICHUBATh PUCKHU M CBOEBPEMEHHO IPUHUMATh PELICHUS IO UX CHUKEHUIO;

* IPUHAMATh MOTHUBBI U aPTYMEHTHI IPYTUX IIPU aHAIU3€E PE3YJIbTATOB AEATEIbHOCTH;

* IPUHUMATH ce0sl, TOHUMasi CBOM HEJOCTATKH U JOCTOMHCTBA;

* IPUHUMATh MOTHMBBI M apTyYMCHTHI JIPYTUX IPH aHAIU3E PE3yJbTaToOB jesTesbHOCTH; [
MPU3HABATH CBOE MPABO U MPABO JPYTUX HA ONIMOKH.

B nporiecce AOCTHKEHHS TMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOrpaMMBbl 10 (DU3UKE TSl YPOBHS
cpenHero o0mero oopa3oBaHus y 00YJArOIIUXCSl COBEPIICHCTBYETCS SMOIIMOHATBHBIA UHTEIUICKT,
NpeIoararIui chopMUPOBAHHOCTE:

* CAaMOCO3HAHHs, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHMMAaTh CBOE SMOIIMOHAIBHOE COCTOSHUE,
BUJICTh HANPABJICHUS Pa3BUTHS COOCTBEHHOW 3MOIMOHAIBLHOW cdephl, ObITh YBEPCHHBIM B
cebe;

* CaMOPETYJIMPOBAHHUS, BKITFOUAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTH 32
CBOE MOBE/ICHUE, CIOCOOHOCTh aJAlITUPOBATHLCS K IMOIMOHAIBHBIM U3MEHECHHUSM H TIPOSIBIISATH
THOKOCTh, OBITH OTKPBITHIM HOBOMY;

* BHYTPCHHEH MOTHUBAIMM, BKIIOYAMOIIEH CTpEeMJICHHE K JOCTIDKCHHIO IEIM U YCIeXy,
ONITUMU3M, HUHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, HCXO/ISl M3 CBOMX BO3MOKHOCTEH;

* OMIIATUH, BKJIIOYAIONICH CIIOCOOHOCTh ITOHMMAaTh SMOIMOHAIBLHOE COCTOSHUE IPYTHX,
YUUTBIBATH €r0 TMPH OCYIICCTBICHUH OOIICHUS, CIHOCOOHOCTh K COYYBCTBHIO W
COTIEPEKUBAHUIO;

* COIMAIbHBIX HABBIKOB, BKIIOYAIOIIUX CIHOCOOHOCTh BBICTPAUBATh OTHOIICHHS C JAPYTHMHU
JOABMH, 3200THTHCS, IPOSIBIISTh HHTEPEC U Pa3pelIaTh KOHMIUKTHI.



[NPEAMETHBIE PE3VJIbTATBI

K konny obydenust B 10 knacce mpenMeTHbIE pe3ylbTaThl Ha YIIIYOJIEHHOM YPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOUTHXCS YMEHHIA:

* IOHUMATh POJIb (PU3UKU B IKOHOMUYIECKOU, TEXHOIOTUIECKOM, IKOTOTUIECKON, COITUAITBHON 1
ATUYECKOH cepax NesaTeTbHOCTH YeJIOBEKa, POJib U MECTO (PM3UKUA B COBPEMEHHOW HAyYHOU
KapTUHE MHUpa, 3HAYCHHE OMHCATEIbHOW, CHCTEeMATHU3UPYIOIICH, OOBSICHUTEIBPHOU U
MPOTHOCTUYECKON (PYHKIMI (DU3NYECKON TEOpHUH — MEXaHUKH, MOJEKYJISIPHOW (U3MKU U
TEPMOJIUHAMHKH, POJIb PU3NUECKON TeoOpuH B POPMUPOBAHUH MPEICTABICHUH O (PU3UUECKOI
KapTUHE MHPA;

pa3nuyath YCIOBHS NPUMEHHMMOCTH MoOjeield (PU3MYECKHX Tel M TPOLECCOB (SBJICHUN):
WHEepLUMagbHas CcUcTeMa OTc4YéTa, aOCONMIOTHO TBEPIOE Tello, MarepuaibHas TOYKa,
PaBHOYCKOPEHHOE JIBUKEHHE, CBOOOJHOE TaJeHHe, abCoNoTHO Yympyras aedopmarus,
abCONIOTHO ympyroe u abCOJIOTHO HEYNPYroe CTOJKHOBEHHS, MOJENM ra3a, >KUIKOCTU U
TBEPAOTO (KPUCTAJUIMUECKOT0) TeJla, HWICalbHbIM Ta3, TOYEUYHBIM 3apsl, OAHOPOJHOE
AIEKTPUYECKOE MOJIE;

paznuyaTth yCioBHs (TpaHUIBI, 00JIACTH) MPUMEHUMOCTH (PH3UYECKUX 3aKOHOB, MMOHUMATh
BCeOOINi XapakTep QyHIaMEHTATFHBIX 3aKOHOB U OTPAaHHYEHHOCTD HCIIOJIb30BAHSI YaCTHBIX
3aKOHOB;

AHAJIU3UPOBATL U OGT;SICH}ITB MCXAaHUYCCKHUEC TMPOLCCChI U ABJICHUA, UCIIOJIB3ysd OCHOBHBIC
MOJIO)KEHUS U 3aKOHbI MEXaHUKU (OTHOCUTEIbHOCTh MEXaHMYECKOIO IBMKEHUS, (POpMyIbI
KMHEMAaTUKH PaBHOYCKOPEHHOTO IBM)KEHMS, MpeoOpazoBanus [amuies s CKOpOCTH U
nepeMenieHus, 3akoubl HploToHa, MpUHIMI OTHOCUTEIbHOCTU ["anmuies, 3aKOH BCEMUPHOTO
TATOTCHUA, 3dKOHBI COXPAHCHUA UMITYJIbCA U MEXaHUYECKOU OHCpPIruu, CBA3b paGOTBI CHUJIBI C
U3MEHEHUEM MEXaHMUYECKON 3HEpPIUH, YCIOBMSI pPaBHOBECUS TBEPIOIO Teja), NMpPU 3TOM
HCIOJIb30BaTh MAaTEMaTHYEeCKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCIOBUS MPUMEHUMOCTHU
(M3UYECKUX 3aKOHOB: TpeoOpa3oBaHuii ['amwiesi, BTOporo W TpeThero 3akoHoB HproToHa,
3aKOHOB COXPAHEHUS UMITYJIbCA U MEXaHUYECKOW YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3MPOBATh W OOBSACHATH TEIJIOBBIE MPOLIECCHI W SIBJICHHS, HCIONb3Ys OCHOBHBIC
nosoxkenuss MKT u 3akoHBI MOJNIEKYNIApHON (PU3MKKM U TEPMOIUHAMUKH (CBSI3b JIaBJICHUS
WJICAJIBHOTO Ta3a CO CpelHe KUHETHYECKOW »HHEpPrued TEIJIOBOTO JBIKECHUS U
KOHLICHTPaLlUEeH €ro MOJEKYJ, CBs3b TEMIIEPAaTyphl BELIECTBA CO CPEIHEU KHUHETHYECKOHN
SHEpPrue TEeIJOBOTO JABUKEHHUS €ro 4YacTHll, CBSI3b JABJICHHUS WJIEAJBbHOTO Ta3a ¢
KOHIIEHTpalMel MOJIEKYJl U €ro TemmepaTypou, ypaBHeHue MenaeneeBa—Knanelpona,
MEepBBIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHEHUS SHEPTUU B TEIUIOBBIX Mpolieccax), Npu
9TOM  HCIOJB30BATh MAaTEMaTUUYECKOE BBIPAXKEHHWE 3aKOHOB, YKa3blBaThb  YCIIOBHS
IIPUMEHMMOCTH ypaBHeHUsI MeHeneeBa—Knaneiipona;

AHAJIU3UPOBATL U O6’b$ICHSITL QJICKTPUYCCKUC SABJICHUSA, HUCIIOJIB3Ysd OCHOBHBIC ITOJIOKCHHUA U
3aKOHBI 3JICKTPOJMHAMHKHU (3aKOH COXpaHEHMsI IJIEKTPUYECKOro 3apsna, 3akoH KyroHa,
MNOTCHIUAJIIBHOCTE 3JJICKTPOCTATHYCCKOI'0 TI0JIA, MPUHIUIT CYINCPIIO3UIUN SBJICKTPUUCCKHUX
I0JIEH, TPU 3TOM YKa3blBasl yCJIOBUS IPUMEHUMOCTH 3aKkoHa KyioHa, a Takke NpaKTHUYECKU
Ba)XKHBIE COOTHOIIIEHUI: 3aKOHBEI OMa AJI ydaCTKa OCH U AJI SaMKHyTOﬁ BHGKTpH‘IGCKOﬁ
nernu, 3akoH Jxoyns—JIenna, mpaBuna Kupxroda, 3akonsr @apanes 11 27aeKTpoin3a);



* OMUCHIBaTh (PU3MUYECKHE TPOLECCHl W SBJCHUSA, HUCMONb3ysd BEIMYUHBI: IEpeMeEIeHHE,
CKOPOCTb, YCKOPEHHUE, HUMIIYJIbC TeJla M CHUCTEMBl TEJ, CHJIa, MOMEHT CHJIbl, JABIICHUE,
NOTEHIMAJIbHAsl SHEPrHsl, KMHETHUYECKasl SHEprusi, MEeXaHW4ecKas SHeprus, padora CHIIBL,
LEHTPOCTPEMHUTENBHOE YCKOPEHHE, CHIIA TSHKECTH, CHJIA YIPYTOCTH, CHJIa TPEHUS, MOLTHOCTD,
SHEeprus B3aUMOACWUCTBUS Tena ¢ 3emiéil BOMM3M €€ TOBEPXHOCTH, PHEPTUs YIPYrou
negopManuy MPYKUHBI, KOJMYECTBO TEIUIOTHI, aOCOJIOTHAsl TeMmIeparypa Tena, padora B
TEPMOJMHAMUKE, BHYTPEHHSSI SHEPTHsI UI€ATBHOTO OJJHOATOMHOTO Ta3a, paboTa H1eabHOTO
rasa, OTHOCUTEJIbHAs BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEIJIOBOrO JBHUTATEls;
JNEKTPUYECKOE T0JI€, HANPSHKEHHOCTh DJIEKTPUYECKOrO IOJsl, HANPSHKEHHOCTh  IOJIA
TOYEYHOI'0 3apsiia WM 3apsHKEHHOrO IIapa B BaKyyMe€ M B JUIEKTPUKE, MOTEHIMAI
ANIEKTPOCTATUYECKOTO MOJIs, Pa3HOCTh MOTEHIMANIOB, 3JIEKTPOJIBMKYILAs CHUJa, CHJIA TOKA,
HanpsDKEHUE, MOIIHOCTh TOKa, JJIEKTpudeckas EMKOCTb IUIOCKOTO KOHAEHCATopa,
CONPOTHBIIEHUE YYacTKa ILENM C IIOCIEJOBATEIbHBIM M MApaJUICIbHBIM COCIUHEHUEM
PE3UCTOPOB, SHEPTHUS NIEKTPUYECKOTO OIS KOHICHCATOPA;

OOBSICHATH OCOOEHHOCTH MPOTEKaHUs (PU3MUECKUX SIBICHUN: MEXaHWYECKOE JIBH)KEHUE,
TEIUIOBOE JBM)KCHHE YAaCTHUI[ BEIECTBA, TEIIOBOC pPaBHOBECHE, OPOYHOBCKOE IBUKCHHE,
muddy3us, HUcCHapeHue, KUIEHHWEe U KOHJEHCallMs, IUIaBJIeHHEe W KpUCTAJUTU3alus,
HAIpPAaBIEHHOCTh TEIUIONepeaayuu, AEeKTpU3alus Tesl, SKBUMOTEHIUAIbHOCTh MOBEPXHOCTU
3apsKEHHOTO MPOBOIHUKA;

NPOBOJUTH HCCIEIOBAHNE 3aBUCUMOCTH OJHOM (IM3NYECKOM BEIWYMHBI OT JApPYro ¢
UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCHUPOBATH
pe3yabTaThl MMOJYyYEHHON 3aBUCHMMOCTH (PU3MUYECKMX BEJIWYMH B BUJE IpaUKOB C Yy4ETOM
a0COJIIOTHBIX MOTPELIHOCTEN N3MEPEHNUH, 1eJ1aTh BBIBOJIBI IO PE3y/IbTaTaM UCCIIEOBAHUS;

MMPOBOAUTH KOCBCHHBIC U3MCPCHU (bI/IBI/I‘-IeCKI/IX BCJIMYMH, IPHU 3TOM BBIGI/IpaTB ONTUMAIbHBIN
MCTOJ HU3MCPCHUSA, OLUCHUBATH a6COJHOTHI>Ie U OTHOCHUTCJIBHBIC NOTPCIIHOCTH MPAMBIX U
KOCBEHHBIX U3MEPEHUI;

IIPOBOJIUTH OMBITHI MO MPOBEPKE MPEAIOKEHHON TUIOTE3bl: IUIAHUPOBATh SKCIIEPUMEHT,
coOMpaTh HKCHEPUMEHTANBbHYIO YCTAHOBKY, AHAJIM3UPOBATH IMOJYyYCHHbIE PE3yJIbTaThl U
JIeJIaTh BBIBOJ O CTaTyCe NPEI0KEHHON THITOTESBL;

co0uroaTh MpaBuiia 0€30MacHOro TPY/ia MPHU MPOBEICHUN UCCIIEA0BAaHUN B paMKax yueOHOTO
HKCTIEPUMEHTA, MPAKTHKyMa M y4eOHO-HCCIIEOBATENbCKOW M TPOEKTHOH AEATENTBHOCTH C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOMCTB M JTaOOPaTOPHOTO 000PYIOBAHUS;

pemats pacy€THbIC 3a7a9U C SIBHO 33JJaHHOW M HESIBHO 3aJJaHHOW (DU3MUECKON MOJENbIO: Ha
OCHOBAHMM aHaNHM3a YCJIOBHUS OOOCHOBBIBATH BBHIOOp (DU3WYECKONW MOJEIH, OTBEYAIOIICH
TpeOOBaHUSM 3a/aud, MPUMEHITh (OPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH H TIOCTYJAThI
(GU3MYECKUX TEOpPUH TPU HCIOJB30BAHUM MAaTEMaTUYECKHMX METOJOB peIIeHUs 3ajad,
MPOBOAMTH Pacuy€Thl Ha OCHOBAaHMM HMMEIOIIMXCS JAHHBIX, aHAIM3UPOBATh PE3YJIbTATHl U
KOPPEKTUPOBATh METO/IbI PEIICHUS C yYETOM IMOJIYYEHHBIX PE3yJIbTaTOB;

pelaTh Ka4eCTBEHHbIE 3aa4ul, TpeOyrolue NPUMEHEHN 3HAHUHN U3 pasHbIX pa3JesioB Kypca
¢u3uKy, a TaKKe UHTErpaluy 3HAaHUH U3 JIPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKIIA!
BBICTPAaUBaTh JIOTUYECKYIO LIEMOYKY PpACCY)KIEHUH C ONOpOM Ha H3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UUECKUE SIBIICHHUS;

* HCIIOJIB30BATh TEOPETHUYECKUE 3HAHUS JUIsi OOBSCHEHHS OCHOBHBIX TMPUHIIMIIOB pPabOTHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIIOTUYECKUX MTPOLIECCOB;



* IPUBOAMTH IPUMEPHI BKJIAZA POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH,
B 00BSICHEHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHIA;

* AaHAJIM3UPOBATh U OLIEHUBATH TOCIEACTBHUS OBITOBOM W TPOU3BOJCTBEHHOW ACSITEIHLHOCTU
YEJI0BEKA, CBSI3aHHOM C (PU3UYECKUMHU TIPOLIECCAMH, C TTO3UIIUHA YKOJIOTHIECKOM 0€3011acCHOCTH,
MPEACTABICHUI O palMOHAIBHOM MPUPOAOIOIb30BAHUH, a TAKKE PA3YMHOM HCHOJIb30BaHUU
JTOCTHKEHUM HAYKU ¥ TEXHOJOTUH /ISl JalbHEHIIIETO Pa3BUTHS YEIIOBEYECKOTO OOIIECTRA;

* IPUMEHATH pa3InyHble CHOCOOBI PabOThl ¢ WHpoOpManuel (GU3MUECKOro CoAepKaHUs C
WCIIOIb30BAaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH, MPU ATOM HCIOJIb30BaTh
COBpEMEHHBIC MH(OPMAIIMOHHBIC TEXHOJOTUU ISl MOKCKA, MepepaboTKu W MpenbsSBICHUS
y4eOHOW H HaydyHO-TIONMYISpPHOW WH(GOPMALMU, CTPYKTYPUPOBAaHUS W WHTEPIIPETALNN
uH(pOpPMALIUY, TONYYCHHOW W3 Pa3sTUYHBIX HUCTOYHHKOB, KPUTHUYECKH aHAJIN3UPOBATH
MoJTydaeMyr0 MH(OPMAIMIO U OLCHHBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOITUXCS
3HaHWH, TaK ¥ HA OCHOBE aHAJIM3a UCTOYHUKA HH(OpMaIInY;

* IPOSIBJISITH OPraHU3AlMOHHBIE U [TO3HABATEIbHBIE YMEHHS CAMOCTOSATEILHOTO PUOOPETEHMS
HOBBIX 3HAHUH B MpOIECCe BHITOJHEHHS MTPOEKTHBIX U y4eOHO-UCCIIEI0BATEIbCKUX PadoT;

* paboTaTh B IpyIIE C UCHOJHEHUEM Pa3IMYHBIX COLMANBHBIX pOJIeH, IUIaHUPOBAaTh PadOTy
IPYIIIBbI, pallMOHAIBHO PACIPENEIATh AEATEIbHOCTh B HECTAHAAPTHBIX CUTyalUsAX, al€KBATHO
OLIEHUBATh BKJIAJ KaXKJI0TO U3 YYaCTHUKOB IPYIIIBI B PELICHUE PACCMATPUBAEMOM MPOOIIEMBI;

* IPOSIBJIATH MOTHUBAIUIO K OyayIied mpodeCCHOHATbHOM NEATEeIbHOCTH MO CIIeIHUATBbHOCTIM
(hUBUKO-TEXHUUECKOTO TPODUIIA.

K kxoHumy oOyuenuss B 11 knacce npeaMETHble pe3yibTaTbl Ha YIIyOJIEHHOM YpPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YJAIOLTUXCS YMEHHIA:

* IOHUMATh POJb (UMK B IKOHOMHYECKOH, TEXHOJOTHYECKOH, COIMATBbHOW M 3TUYECKOH
cepax IeATEIBHOCTH YEJIOBEKA, pOJb U MECTO (PU3MKH B COBPEMEHHON Hay4HOH KapTHHE
MHpPA, pOJIb ACTPOHOMHUHM B IIPAKTHUYECKOM JCSATEIBHOCTH YEJIOBEKa WU JalbHEWIIEM
HAayYHOTEXHUYECKOM  Pa3BUTHH, 3HAYCHHE  ONMUCATCIIBHOM,  CHCTEMaTH3HPYIOLIEH,
OOBSICHUTENIFHOW M MPOTHOCTUYECKON (QYHKIUH (pu3nyeckol TeOpuu — 3JIEKTPOIUHAMHKH,
CMEUUATbHON TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOW (U3UKH, POJIb (PU3UYECKON TEOpUU B
(hopMHUpPOBaHHUH MPECTABICHUN 0 PU3NUECKONW KapTHHE MHpPA, MECTO (PU3NIECKON KapTHHBI
MUpa B 00ILEM psAY COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX IPEACTABICHUN O IPUPOJIE;

* pa3uyaTh YCJIOBHUS MPUMEHHUMOCTH MojeNeld (U3MUECKHMX TEel W TPOIECCOB (SBICHUMN):
OJTHOPOJHOE JJIEKTPUYECKOE W OJHOPOIAHOE MArHUTHOE TOJS, TAPMOHUYECKHE KOJieOaHMUs,
MaTeMaTI/I‘ICCKI/Iﬁ MasATHHK, I/I,ZLCaJII:HI:II\/JI pr)KPIHHBIfI MasiTHHK, I‘apMOHI/I‘ICCKI/Ie BOJIHBI,
WaealbHBI KOJeOaTeNbHBI KOHTYp, TOHKas JIMH3a, MOJEJIECH aTroma, aTOMHOTO sjapa |
KBAaHTOBOM MOJICIIH CBETA;

* pa3nuyaTth yCIOBHS (TpaHHUIIBI, 00JIACTH) MPUMEHUMOCTH (PH3WYECKUX 3aKOHOB, NMOHUMATh
BCCO6H_[PII>'I xapaKTep q)YHIIaMCHTaHLHBIX 3aKOHOB U OFpaHI/I‘-IeHHOCTB HCIIOJIB30BAHUS YaCTHBIX
3aKOHOB;

aHAJM3UPOBATH U OOBSCHATH SJCKTPOMATHUTHBIEC IPOIIECCHI U SIBICHUS, UCIIOIb3YsI OCHOBHBIC
MOJIOKEHUS M 3aKOHBI 3JIEKTPOJUHAMUKU U CIIEIUATBHOW TE€OPUH OTHOCUTEIHHOCTH (3aKOH
COXpaHEHUS AIEKTPUUECKOTO 3apsa, cuia Ammepa, cuia JlopeHna, 3aKoH 3J€KTpOMarHU THOM
MHAYKIMH, npaBuio Jlenna, cBsa3p DIC caMOMHAYKIIMU B 3JIEMEHTE AJIEKTPUUYECKON LIEH CO



CKOPOCTbIO M3MEHEHHUS CHJIbl TOKAa, IOCTYJAThl CIELUUAIbHON TEOPHUM OTHOCHUTEIBHOCTH
DOUHIITEHHA);

aHAJM3UPOBaTh U OOBACHATH KBAHTOBBIE MPOLIECCHl M SBICHMS, HCIOJIb3Yys MOJO0XKEHUS
KBAaHTOBOM (Gu3uku (ypaBHeHHE DWHIITEHHA 11 PoTod(dexTa, MepBhIii U BTOPOM MOCTYIATHI
bopa, mpuHIMI cooTHOIIeHUs HeompenenéHHocTer ['elizenOepra, 3aKOHBI COXpPaHEHHS
3apsA0BOIO0 U MAacCOBOI'O YHMCENl U 3HEPIMM B SJIEPHBIX PEAKLUAX, 3aKOH PaJUOAaKTHBHOIO
pacnaza);

OINMUCHIBATh (DU3UYECKHE TPOLECCHl W SABICHHS, MCIONb3Ysl BEIWYHHBI: HamNpsKEHHOCTh
JIEKTPUUYECKOTO TMOJIsA, MOTEHIMAN 3JIEKTPOCTaTHUECKOro IOJIs, Pa3HOCTh IOTEHIUAJIOB,
AJIEKTPOBIIKYIIAsT CHJIa, MHAYKIMS MarHUTHOTO TOJSi, MArHUTHBIA MOTOK, cuia AmIiepa,
WHAYKTUBHOCTb, JJIEKTPOABIDKYIAS CHJIa CAMOWHAYKLMHU, SHEPrHs MarHUTHOTO TIOJIS
IIPOBOJIHUKA C TOKOM, PEJIATUBUCTCKUM UMITYJIBC, ITOJTHASI SHEPTUsl, SHEPIHsl IIOKOSI CBOOOIHOM
YaCTHUIBI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsifl AApa, SHEPTHsl CBA3M Apa;
OOBSICHATE OCOOCHHOCTH NPOTEKaHUs (PU3NUECKUX ABJICHUN: 3JIEKTPOMArHUTHasE MHIYKLHS,
CAMOMHIYKIIMS, pPE30HAHC, HWHTEepPEepeHIrs] BOJH, JIUGPAKIUSA, AUCHEPCHUs, MOJIHOE
BHYTpPEHHEE OTpaxkeHue, poroaaekrpuueckuit a3pdexr (porosaddexr), anbda- u 6ertapacnasl
A1ep, raMMa-u3lydyeHue sjep, (Gu3ndeckue MPUHLUIMbBI CIHEKTPAJIBHOIO aHaliu3a U palboTh
nazepa; 0 onpenensaTh HanpaBiIeHWE MHIYKIIMYA MATHUTHOTO TIOJISI IPOBOIHUKA C TOKOM, CHIIBI
Awmmnepa u cuisl Jlopenna;

CTPOUTH M300paKEHUE, CO3/1aBaeMOE TUIOCKHM 3€pKajioM, TOHKOW JIMH30M, U PaCCUUTHIBATH
€ro XapaKTEePUCTHUKU;

HpI/IMeHHTL OCHOBOIIOJIararomue aCTPOHOMI/I‘IeCKI/IC IIOHATHA, TGOpI/II/I M 3aKOHBI IJId aHAJIn3a U
00BsACHEHHS (U3MYECKUX TPOIECCOB, MPOUCXOMIIINX B 3BE3/IaX, B 3BE3NMHBIX CHCTEMaX, B
MEKTAJIaKTHYECKOM Cpelie; MBUKECHUST HEOSCHBIX TeJl, DBOJIIOINH 3BE31 M BeeneHHoi;

IIPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTEN (PU3UUECKUX BEIMUYUH C UCIOJIb30BAHUEM INPSIMBIX
M3MEPEHUH, P 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHUPOBATh PE3yJbTaThl MOJYYECHHOM
3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH B BHJIC TPAPHUKOB C YUETOM aOCOITIOTHBIX MOTPEIIHOCTEH
MU3MEpPEHUH, 1e1aTh BBIBOJBI I10 PE3YIbTATAM HUCCIIECIOBAHU;

IIPOBOJIUTH KOCBEHHBIE U3MEPEHMSI (PU3MUECKUX BEIMYHH, IIPU ITOM BBIOMPATh ONTUMAJIbHBIIHI
METOJ HM3MEpPEHHsI, OILICHWBATh A0COJIIOTHBIE M OTHOCHUTENIbHBIC MOTPEIIHOCTH MPSMBIX H
KOCBEHHBIX U3MEPEHU;

MIPOBOJUTH OIBITHI MO TPOBEPKE MPEUIOKEHHONW THIOTE3bl: IUIAHUPOBATh SKCIEPUMEHT,
coOHMpaTh HKCIEPUMEHTANBHYIO YCTAHOBKY, AHAJIM3MPOBATh IOJYyYEHHBIE PpE3yJbTaThl U
JieN1aTh BBIBOJ] O CTaTyce MPEAIOKEHHON TUIOTE3bl;

OIUCBIBATh METO/IbI ITOJYYEHHS HAyYHBIX aCTPOHOMHUYECKUX 3HAHUIA;

co0uroaTh MpaBuiia 0€30MacHOro0 TPY/ia MPH MPOBEICHUN UCCIIEA0BAaHUN B paMKax yueOHOTO
HKCHEPUMEHTA, MPAKTHUKyMa U y4eOHO-HCCIEeI0BaTEIbCKON M MPOEKTHOM AEATENbHOCTH C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aOOPaTOpHOro 000pyIOBAHNUS;

pemaTh pacy€THbIC 3a7a4M C SIBHO 33JIaHHOW M HESIBHO 3aJaHHOM (DPM3MUECKOM MOJIENBIO: Ha
OCHOBAHMHU aHAJIM3a YCIIOBHUs BBIOMpaTh (hU3NYECKHE MOJEIH, OTBEeyalolue TpeOOBaHUAM
3aJjauu, MPUMEHATh (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NUYECKUX TEOPHI
IIPU HUCMOJb30BAHUM MAaTEMAaTUYECKUX METOJOB PpEIICHHUs 3a/1ad, MPOBOIUTH pPacuéThl Ha
OCHOBAaHHMH WMEIOLINXCS JTAaHHBIX, aHAIM3UPOBATH PE3yJIbTAaThl U KOPPEKTHPOBATH METOJIBI
pELICHUS ¢ yIETOM MOYYEHHBIX Pe3yIbTaTOB;



* pemaTh KaueCTBEHHbIE 33/1a4M, TpeOyolue IpUMEHEHUs 3HaHUH U3 pa3HbIX pa3/esioB Kypca
¢u3uKy, a TaKKe UHTErpalluy 3HAaHWH U3 JIPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKIIA!
BBICTPAauUBaTh JIOTUYECKYIO ILEMOYKY PACCY)KIEHUH C ONOpOM HAa M3Yy4YEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKHUE SIBIICHMUS;

* HCIIOJIB30BAaTh TEOPETHYECKUE 3HAHUS JUIsi OOBSCHEHHS OCHOBHBIX NPUHIMUIOB pPabOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIIOTUYECKUX MTPOLIECCOB;

* IPUBOAMTH IPUMEPHI BKJIAZA POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH,
B 00BSICHEHHUE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

* aHAJIM3UPOBATh U OLIEHUBATH TOCIEACTBHUS OBITOBOM W TPOU3BOJCTBEHHOW ACSITEIHLHOCTU
YEJI0BEKA, CBSI3aHHOM C (PU3UUYECKUMHU TIPOIIECCAMH, C TTO3UIIUHA AKOJIOTHIECKOM 0€3011acCHOCTH,
MPEACTABICHUI O palMOHAIIbBHOM MPUPOAOIOIb30BAHUH, A TAKKE PA3YMHOM HCHOJIb30BaHUU
JTOCTHKEHUM HAYKU Y TEXHOJOTUH /ISl JalbHEHIIIETO Pa3BUTHS YEIIOBEYECKOTO OOIIECTRA;

* IPUMEHATh pa3InyHble CHOCOOBI PabOThl ¢ WHpopManuel (GU3MUECKOro CoAepKaHus C
WCIIOIb30BAaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH, MPU ATOM HCIOJIb30BaTh
COBpEMEHHBbIC MH(OPMAIIMOHHBIC TEXHOJIOTHH IS TOWCKA, MepepaboTKh M TPEIbSIBICHHS
y4eOHOW H HaydyHO-TIONMYISpPHOW WH(GOPMAIMU, CTPYKTYPUPOBAaHUS W WHTEPIPETALNU
uH(pOpPMALIUY, TONYYCHHOW W3 Pa3TUYHBIX HUCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH
MoJTydaeMyr0 MH(OPMAIMIO U OLICGHHBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOITUXCS
3HaHWH, TaK ¥ HA OCHOBE aHaJIM3a UCTOYHUKA HH(POpMaIInN;

* IPOSIBJIATH OPTAaHU3AIMOHHBIC W TTO3HABATEIIBHBIE YMEHUS CAMOCTOSITEIILHOTO MTPHOOPETEHUS
HOBBIX 3HAHUH B MIPOIIECCE BBHIOTHEHUS MTPOCKTHBIX U YU€OHO-HCCIICIOBATEIHCKUX PabOT;

* paboTaTh B TPYNIE C WCIOJHEHUEM Pa3UYHBIX COIMAIBHBIX POJIEH, TUIAHUPOBATH PaboTy
TPYIIIbI, pAMOHATBHO PACIPEAesATh AeATEIbHOCTh B HECTAHAAPTHBIX CUTYalUsIX, aJIeKBATHO
OIICHUBATH BKJIQ/ KAXJI0T0 M3 YUaCTHUKOB TPYIIBI B PEIICHHUE pacCMaTPUBAEMOM TTPOOIIEMBI,

0 nposBAsSTH MOTHBAIUIO K OyAyIIeH mpodeccnoHaIbHOM NeATEeNbHOCTH M0 CICIHATEHOCTSIM
(U3UKO-TEXHUYECKOTO MPOQUIIS.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
Ne HaumeHoBaHue pa3ie/ioB U TeM Kosn4yecTBo 4acoB JieKTpOHHBIE (HU(pOoBbIE) 00pa3oBaTelbHbIE
n/m | mporpamMmsl Be KonTpo IpakTn pecypcbl
ero | JbHbIE yeckHe
padoThI padoThbI

Paznen 1. HAYYHBIIA METO/I IIO3HAHMS ITIPUPOIBI

Hayunsblii MeTO1 TO3HAHUS

1.1 6 0 https://www.vascak.cz/physicsanimations.php?l=ru npupoasr 0
Hroro no
6
pasaeny Pasgen
2.
MEXAHUKA
2.1 Kunemaruka 13 1 4 https://www.vascak.cz/physicsanimations.php?l=ru
http://class-
2.2 Jnaamuka 15 1 4
fizika.ru/
http://class-
2.3 CraTtuka TBEpIOTO TENA 6 0 1
fizika.ru/
2.4 3aKkoHBI COXpaHeHUsI B 13 1 3 http://class-

MEXaHUKE fizika.ru/



Htoro mmo

paszzaeny

47

Paznea 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOJIUHAMUKA

3.1

3.2

pupil

33

Htoro mmo

paszzaeny

OcHOBBI
MOJIEKYJAPHOKMHETHYECKOH 15

Tepmoaunnamuka. TermnoBeie 20
MaIIIUHEI

ArperaTHbl€ COCTOSTHUS
BelrecTsa. ©a3oBEIE 18 1
IIEPEXObI

53

Paznea 4. JIEKTPOJJUHAMUKA

https://rosuchebnik.ru/metodicheskaja-

4.1

DnekTpudeckoe noje 24 1

fizika type-onlayn-uroki/

https://rosuchebnik.ru/metodicheskaja-

4.2

ITocTosHHEBINI 24 1

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

0
https://resh.edu.ru/for-

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

pupil

pomosch/materialy/predmet-

pomosch/materialy/predmet-




AJIEKTPUYECKUN TOK

fizika type-onlayn-uroki/

https://rosuchebnik.ru/metodicheskaja-

4.3 Toxku B pa3nu4HBIX cpenax 7 1

fizika type-onlayn-uroki/

Hroro no
55
paszneny
Paszea 5. PU3HUYECKHUI MPAKTUKYM
5.1 Pu3NYECKU IPAKTUKYM 5

Hroro no 5 pasgpeny
PesepBHoe
10

BpeMs

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KJIACC

pomosch/materialy/predmet-

21
176 9

KoaunuecTBO 4acoB

JuaekTpoHHbIe (LM(poBbHIe) 00pa3oBaTebHbIE PeCYpPChI




Ne HaunmeHoBanme Bcero | Kontp IIpakr
n/m | PAa3aesioB U TeM OJIbHBI HYeCKHU
MPOrpaMMbI ¢ ¢
pador pador

bl bl

Pasagen 1. JIEKTPOJJUHAMUKA
1.1 MaruutHoe nose 14 0 1 https://school.infourok.ru/

1.2 DneKTpOMarHuTHas 13 1 1

VHIYKLUS

https://school.infourok.ru/

Hroro no pasneny 27
Paznen 2. KOJIEBAHUSA U
BOJIHbI

2.1 Mexannueckne 10 1 0 https://www.vascak.cz/physicsanimations.php?l=ru xonedauus http://1001soft.com/all-
soft/349_0.html

2.2 DnextpomarautHeie 15 1 0 https://www.vascak.cz/physicsanimations.php?l=ru konebanus
http://1001soft.com/all-soft/349 _0.html
Mexannueckue u https://www.vascak.cz/physicsanimations.php?l=ru
2.3 snexktpomarHutHeie 10 1 0

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

BOJIHBI
https://www.vascak.cz/physicsanimations.php?l=ru

2.4
Omnruka 26 1 0 http://1001soft.com/all-soft/349 0.html




Hroro no pazneny 61

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUHA

OTHOCHUTEJIBHOCTHA
3.1 OcuoBrl CTO 5

Hroro o pasneny 5
Pazgen 4. KBAHTOBAS ®U3UKA

KopnyckynsipHo- 15

0 0
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0 https://school.infourok.ru/

0 https://school.infourok.ru/
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4.1
BOJIHOBOMU JlyaJIu3M
4.2  ®wuzuka atoma 5
®du3uKa aTOMHOTO s/1pa
4.3 W dJIeMEHTapHbIX 6
YaCTUIL
Hroro no pasneny 26
Paszpen 5. 9JIEMEHTBI ACTPOHOMUWH U
ACTPOPU3UKH
DJIEMEHThI
5.1 aCTPOHOMUU U 16 1
acTpou3uku
Hroro no pasneny 16
Pa3nen 6. ®U3UYECKUIA
INPAKTUKYM

6.1 duznueckuit 16



MPAKTUKYM

Hroro no pasneny 16
Paznen 7. OBOBIIAIOILIEE
IOBTOPEHHUE

Cucremarusanus U 00001eHue

7.1 IIPEIMETHOTO 15 0 0

COZICpKaHMS U OTIBITA AEATEIHHOCTH,
nproOPETEHHOTO IPU U3yYCHUN
kypca ¢usuku 10 — 11 kmaccon

Hroro no pazneny 15
Pe3epBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 176

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

18 TIPOTPAMME 8



YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O NTPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYEHUKA

. ®usuka. Mexanuka, 10 knace/ Msxumes I'.51., CunsikoB A.3., O0miecTBoO ¢ OrpaHUYeHHON

OTBETCTBEHHOCTHIO «/IPODA»; AkimonepHoe obmiectBo «M3narenbetBo «IIpocBemienuey *

®usuka. MonekymnsapHas ¢puszuka. Tepmoannamuka, 10 kmace/ Mskumes [7.5., Cunsikos A.3.,

OOmiecTBO € OrpaHMYCHHOW OTBETCTBEHHOCTBHIO «/PODAy»; AkiuoHepHoe O0OIIECTBO

«M3narenscTBO «lIpocBemenue»

. O®uszuka. Ontuka. KBanroBas ¢usuka, 11 knace/ Mskumes I'.41., CunskoB A.3., O0iiecTBo

C OrpaHMYCHHOM O0TBETCTBEHHOCTHIO «[{PODAY; AkumonepHoe odmecto «M3narenscTBo

«IIpocsemnienne»

. ®dusuka. DnexkrpoanHamuka, 10-11 kimacesl/ Mskumies I'.5., CunsikoB A.3., ObmecTBo ¢

OTrpaHUYEHHOU O0TBETCTBEHHOCTHIO «/[PODAY; AxuimonepHoe o6mecTBo «M3marenbcTBo

«IIpocsemnieHne»

. ®usuka. Konebanus v Bonssl, 11 knace/ Mskuiies I'.41., Cunsxos A.3., O01iecTBO ¢

OTpaHUYEHHOU O0TBETCTBEHHOCTHIO «/[PODAY; AxuimonepHoe o6mecTBo «M3marenbcTBo

«IIpocsemeHue»

2. ®usuka. 10 xmacc: yueb. mis 00meoOpa3oBar. OpraHu3anyidi ¢ MpUjl. Ha AJIEKTPOH. HOCUTEIE:
0azoBbrii  ypoBenb / ['.51. Msakumes, b.b. byxosnes, H.H. Cotckuii; mox pen. H.A.
[TaphenTHEBOI.

— M.: IIpocsemenue, 2014.

3. ®usuka. 11 wiacc: yued. ans oOmieo0pa3oBar. OpraHu3anyil ¢ Ipuil. Ha JJICKTPOH. HOCUTEINE:
0azoBbrii yposenb / I.5l. MskumeB, b.b. ByxosueB, B.M. UYapyrun; mon pen. H.A.
[TapdeHTbeBOI.

— M.: IIpocsemenue, 2014.

4. Coopnuk 3a1a4 1o pusuke. 10—11 kmaccel: mocobue A yqanmxcsi oomeoopa3oBart.

yUpeKIeHUH: 0a30BbIi U TPO(PHILHBINA YPOBHU /

METOJUYECKUE MATEPHUAJIBI IJIS1 YUUTEJIA
1. ®enepanbblii 3akoH 0T 29.12.2012 Ne 273-D3 "O0 obpa3zoBanuu B Poccuiickoit denepannn’.

2. ®I'OC COO (YTBepxaeH npukazoM MuHucTepcTBa 00pa3oBaHus M HAyKH Poccuiickoi
®Oenepannu ot 17 mas 2012 1. Ne 413).

3. ®usnka. 3amaynuk. 10-11 ki.: mocodue nst obmeodbpaszopar. yupexaeHui / A.I1.
PeivkeBuy. — M.: [Ipoda, 2015.
4. CoOopnuk 3anay no ¢usuke: 10-11 kmaccst / O.U. I'pomueBa. — M.: M3naTenbecTBoO

"Ox3amen", 2015. 5. TemaTuveckne KOHTPOJIBHBIC U CAMOCTOSATENIbHBIE paboThI 10 (usuke. 10
knacc / O.U. I'pomneBa. — M.: U3narensctBo "Ok3amen", 2012.

6. TemaTnueckue KOHTPOJIBHBIE U CaMOCTOSITENbHBIE paboThl To ¢usmke. 11 kmace / O.U.
I'pomineBa. — M.: M3pgatensctBo "OK3amen", 2012.
7. KadectBennsie 3amaun mo ¢usmke B cpenneir mikosie. [locobue mns yuurenerr / M.E.

Tynbunnckuii. — M.: Ilpocsemenue, 1972.



IHUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI CETU HHTEPHET
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