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IHHOACHUTEJBHASA 3AIINCKA

IIporpamma mo ¢usuke Ha ypoBHE cpegHero oOmiero odpa3oBaHMs pa3paboTaHa Ha
OCHOBE IOJIOKEHUH M TpeOOBaHMN K pe3yiabTaTaM OCBOCHMsS OCHOBHOWM 00pa3oBaTelbHOM
nporpammebl, mpencraBieHHbx B PI'OC COO, a Ttakke ¢ yuérom denepanbHoil pabodeii
nporpaMMbl BocnuTaHuss U Konuenmuu npenojgaBaHusi ydeOHoro mnpeamera «®usuka» B
oOpa3oBaTenbHbIX oOpraHu3auusax Poccuiickoii ~ @enepanuyu, peaqu3yrollUX OCHOBHBIE
00pa3oBaTeNbHBICIPOrPAMMBI.

[Iporpamma 1O ¢u3uMKe ompenenseT o00s3aTeIbHOE MPEAMETHOE  COJAEpIKaHue,
YCTaHABJIMBAET PEKOMEHIYEMYIO IOCIEAOBATEIbHOCTh M3YUEHHS TEM U Pa3JIelioB y4eOHOTO
npeaMera ¢ y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSA3€H, JIOTMKH Yy4eOHOro
mporecca, BO3pAacTHBIX ocoOeHHocTell oOywatrommxcs. Ilporpamma mno ¢usuke gaér
IIPEJICTAaBICHUE O LIEJSAX, COJEp)KaHUU, OOIIel cTpaTreruu OOy4eHHs, BOCIMTAHUS U Pa3BUTHS
o0yyJaromuxcs cpeacTBaMu yueoHnoro npeamera «Puznka» Ha yriyOIEHHOM ypOBHE.

Wzyuenne xypca ¢U3MKHA YrIyOJNE€HHOTO YpPOBHS TIO3BOJISIET peaM30BaTh 3aaqyd
npoeCCHOHATFHON OPUEHTAIMH, HANPABICHO Ha CO3/JaHUE YCIOBUH JJIsI MPOSBICHUS CBOMX
UHTEJUIEKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH KaXIbIM OOydaroluMCsi, KOTOpBIE
HEOOXOAMMBI Ui HIPOAOJDKEHHs 00pa3oBaHUS B OpraHu3alMsIxX Mpo(ecCHOHATBHOTO
00pa3oBaHMsl 110 Pa3IMYHBIM PU3UKO- TEXHUUECKUM U HHKEHEPHBIM CIELMAIbHOCTSIM.

B mporpamMMe mo ¢u3uKe OnpenensioTcs IIAaHWPYEMble pe3yJbTaThl OCBOCHHUS Kypca
¢u3nKkn Ha YpoBHE cpemHero oOmero oOpa3oBaHUS: JMYHOCTHBIC, MeETalpeAMETHBIE,
npeaMeTHble (Ha yriiyOaéHHOM ypoBHE). HayuHo- MEeTO0JI0rHuecKoi OCHOBOM AJist pa3paboTKu
TpeOOBaHUN K JMYHOCTHBIM, METAalpeJAMETHBIM M MHPEAMETHBIM pe3ysibTaTaM OO0y4aroIluxcs,
OCBOMBIIINX MPOTpaMMy 10 (PU3HKE HA YPOBHE CPETHEro 001Iero o0pa3oBaHusi Ha yriayOaéHHOM
YpOBHE, SIBJISIETCSI CHCTEMHO-ESTEIbHOCTHBIN MOAXO/.

[Tporpamma no Gpu3uKe BKIIOYAET:

IUIAaHUPYEMbIE PE3YNbTaThl OCBOEHHUS Kypca (U3MKH Ha YIrIIyOJEHHOM YpOBHE, B TOM
qucie MpeIMETHbIE Pe3yIbTaThl [0 rojjaM 00yueHus;

cozepxanue yueoHoro npeamera «dusnkay mo rojgam o0ydeHusl.

[Iporpamma mo ¢u3uke HMeeT MPHUMEPHBIM XapakTep M MOXET ObITh HCHOJIb30BaHA
YUUTEIAMH (PU3UKH JUI COCTABIEHHS CBOMX pabodnX MPOTrpaMM.

[Iporpamma 1O (HU3UKE HE CKOBBIBAET TBOPUECKYIO WHUIMATUBY y4YUTENeH U
MPEIOCTABIIAET BO3MOXHOCTU [UISl peaiu3allid pa3IUYHbIX METOAMYECKHUX IOAXO0/I0B K
npenojaBaHuio (GU3MKKM Ha YriyOJE€HHOM YPOBHE MpPU YCIOBHUU COXpPAaHEHUS 00s3aTeNIbHOM
4acTH COJIEepKaHus Kypca.

dusnka Kak Hayka o Haubosee oOIMIMX 3aKOHAX MPUPO/BI, BHICTYMAsl B KaUeCTBE Y4eOHOTrO
IperMeTa B IIKOJIE, BHOCUT CYHIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUN 00 OKpYKaIOLEM MHUDE.
IkonpHBIH Kypc GU3MKH — CHUCTEMOOOpa3yOIIMM Ui €CTeCTBEHHO-HAayYHbIX Y4YeOHBIX
MIPEIMETOB, MOCKOJIBKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOILIECCOB U SIBICHUH, U3ydaeMBbIX
XUMUeH, Ouonoruel, pusnueckoir reorpacpueil u actpoHomueil. Mcnonb30BaHue UM aKTUBHOE
MpUMeHEeHHEe (PU3MUECKUX 3HAHUI OMpeNeuyio XapakTep M OypHOE pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTUH B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOCHHUA KOCMOCA, IOJYyYEHHsS HOBBIX
MaTepHalioB C 3aJaHHBIMU CBoOWcTBaMH. M3ydyeHue (U3MKHM BHOCUT OCHOBHOM BKIaJa B
(dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa oOydvaromerocsi, B (HOpMUpOBaHHE
YMEHUH NPUMEHSTh Hay4YHbII METO/] IIO3HAHUS NPH BBIIIOJIHEHUN UMHU y4EOHBIX MCCIIEJOBAHUH.

B ocHOBY kypca (pu3uku Ha ypOBHE CpeaHEro oOIIero 0O0pa3oBaHUS IOJIOKEH PSIT UJICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUU € HEM KypC SABISAETCS JIOTHYECKU 3aBEPIIEHHBIM, OH



COZIEPKUT MaTepuall U3 BCEX pa3fesioB (PU3MKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOH, Tak U
COBPEMEHHOW (PU3UKH.

Hoea zenepanuzayuu. B coOTBETCTBUM C HEW Marepuand Kypca (Qu3nku 0oO0ObenuHEH
BOKPYT ¢u3udeckux Teopuil. Benymum B Kypce sBisercs GOpMHpPOBAHUE IPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U MOJIE.

Hoen cymanumapuzayuu. EE peanuzanus npeanosiaracT uCrojab30BaHUE T'yMaHUTAPHOTO
HoTeHIMana (pU3MUECKON HayKH, OCMBICICHHUE CBSA3H Pa3sBUTHA(PU3NKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKMMHU, HPABCTBEHHBIMU U 3KOJOIMYECKMMHU IPOOIeMaMHu.

Hoea npuknaonou nanpaenennocmu. Kypc ¢usukn  yrioyOn€HHOTO — ypOBHSA
MpernoiaaraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTUYECKUX TPHIIOKEHHUH
M3YyUYEHHBIX TEOpUH U 3aKOHOB. IIpu 3TOM paccmarpuBaroTCs Ha YpOBHE OOLIMX MPeICTaBICHHUH
U COBPEMEHHbBIE TEXHUUECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea »3rxonozuzayuu peanusyercs IMOCPEACTBOM BBEIEHHS 3JIEMEHTOB COJEPKAHHS,
MOCBAMIEHHBIX KOJOTHMYECKHM MpPOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BHTHEM
TE€XHUKU U TEXHOJIOTHH, a TaKkke 00CYXIeHUS IpoOJIeM palliOHAIbHOIO PUPOIONOIb30BAHUS U
9KOJIOTUYECKOM OE€30I1aCHOCTH.

OcBoeHne conepKaHus MPOrpamMMbI 10 (PU3UKE TOJHKHO OBITh MOCTPOSHO HA MPHHIIUIIAX
CHCTEMHO-/ICATEIIbHOCTHOTO Moaxoa. st Gu3uKy peann3anus 3TUX NPUHLIUIIOB 0a3upyercs Ha
HCIOJb30BAHUU CAMOCTOATENIBHOTO SKCIEPUMEHTa KaK IIOCTOSHHO JAEHCTBYroLIero (akropa
yuebHoro mpormecca. Jlisg yrayOn€HHOro ypoBHA — 3TO CHUCTEMa CaMOCTOSITEIbHOIO
YUEHHYECKOTO OSKCIIEPUMEHTa, BKJIIOYAIOMIET0 (POHTAIbHBIE YYCHHYECKHE ONBITHl MPH
M3Y4eHUH HOBOIO Marepuana, JiabopaTopHble paboThl M paldoThl MpakTUKyma. [Ipu sTOoM
BO3MOJKHBI JIBa CII0CO0a peanu3anuu GU3NUECKoro NpakTukyma. B mepBoM ciiyyae MpakTHUKyM
npoBojauTcs 160 B koHue 10 u 11 kmaccoB, b0 mociae mepBoro M BTOPOTO MOJTYTOJUi B
KaXJIOM M3 ATHUX Ki1accoB. BTopoil cmocod — 3To uHTErpamus paboT MpakTUKyMa B CHUCTEMY
nmabopaTOpHBIX paboT, KOTOPHIE MPOBOASITCS B IMpollecce M3ydeHus: paznuena (temsl). [Ipu sTom
1oJ1 paboTaMy NPaKTUKyMa MIOHMMAETCSI CAMOCTOSITENIbHOE UCCIIeI0BaHUE, KOTOPOE MPOBOUTCS
10 PYKOBOJICTBY CBEPHYTOI0, 0000IEHHOTO BU1a €3 MOIMaroBoi HHCTPYKLIUH.

B nporpamme no ¢usuke cucreMa y4eHHUYECKOTO SKCIEPUMEHTa, Tab0paTOPHBIX paboT U
MIPAaKTUKyMa MpeCTaBleHa eAUHBIM NepeuHeM. BrIOOp TeMaTHKu Ui 3THUX BUIOB YUEHHUYECKUX
MPAKTUYECKUX PAOOT OCYIIECTBIISETCS yJaCTHUKaMHU 00pa30BaTENBHOIO IMpolecca UCXOAS U3
0CcOOEHHOCTEH MOYpOYHOIO IUTAHUPOBAHHUS M OCHalleHus KkaOuHera ¢usuku. [lpu sToM
oOecrieynBaeTcsl OBIAJICHUE OOYYAIONUMUCS YMEHUSMHU TIPOBOJHUTH MpPSIMbIE W KOCBEHHBIC
W3MEPEHUs, MCCIIENOBAaHMUS 3aBUCHUMOCTEH (PH3MUYECKHX BEIMYMH W TOCTAHOBKY OIIBITOB IIO
MIPOBEPKE MPEI0KEHHBIX THIIOTES.

Bosbiioe BHUMaHMe yeTseTCs pellieHHI0 PaCYETHRIX W KaueCTBEHHBIX 3ajad. Ilpu sTom
JUTSE pacuY€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a/1a4d C SIBHO 33JaHHOW W HESBHO 3aJaHHOM
(bu3NIEeCKOil MOJEINBI0, TTO3BOJISIONINE TPUMEHSITh W3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK
U3 OJHOTO pa3jeia Kypca, TaK U MHTErpuUpys NMPUMEHEHUE 3HAHWHM M3 pa3HbIX paznenoB. s
KayeCTBEHHBIX 3a/lay TMPUOPUTETOM SIBISIOTCS 3a/JaHUsl Ha OOBsSCHEHME/TIpeJCcKa3aHHe
pOoTeKaHuss (QU3NYECKUX SBICHUN M TPOIIECCOB B OKPYXKAFOIIEH XKU3HU, TpeOyIomme BHIOOPa
¢bu3n4eckoil Moeny AJIs CUTyaluu PaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusiMu PI'OC COO k MarepuansbHO- TEXHHUYECKOMY
o0ecrieyeHno yueOHOro mporecca Kypc (HU3UKU yriyOJIEHHOTO YpOBHS Ha YpPOBHE CPEIHETO
o0miero oOpa3oBaHUs JOJDKEH HM3ydaTbCsl B YCJIOBHSIX NPEIMETHOrOo KaOmHeTa. B kaOuHeTe
(hU3UKH TOJDKHO OBITh HEOOXO0IUMOE JIA00PaTOPHOE 00OPYIOBAHKE JIJISl BHITTOJTHCHUS YKA3aHHBIX
B IIporpaMMe 1o (U3MKe YICHUYECKHX OIBITOB, Ja00OpaTOPHBIX pabOT M pabOT MpakTUKyMma, a
TaKXXe JeMOHCTPALlMOHHOE 000pyI0BaHHE.



JleMoHCcTpalinoHHOE 000pyAoBaHHEe (OPMHUpPYETCS B COOTBETCTBMM C MPHUHIMIIOM
MUHUMAaJIbHON JIOCTATOYHOCTH M OOECIeYMBAET MOCTAHOBKY MEPEUYHUCICHHBIX B IMpOrpamme Io
¢u3MKe KIIOYEBBIX JEMOHCTpPAIMHA Ui HCCIENIOBAaHHMS M3YYaeMBIX SBICHUH M IPOLECCOB,
HMIUPUYECKUX U(YHTAMEHTAIbHBIX 3aKOHOB, X TEXHUYECKHX IPUMEHEHU.

JlaGoparopHoe oOOpyaoBaHHE IJIsl YYEHMYECKHX MPAKTHYECKUX padoT Gopmupyercs B
BUJIE TEMaTHYECKMX KOMIUIEKTOB M OOecledyrBaeTcss B pacyéTe OJHOTO0 KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemMaTHuecKue KOMIUIGKTHI Ja0OpaTOpPHOTO 00OpyNOBaHMUSA JOJDKHBI OBITH
MOCTPOEHBI HAa KOMIUICKCHOM HCIOJb30BAHWU AHAJIOTOBBIX M HU(POBBIX MPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTEIHHBIX CUCTEM B BUJIE LIUPPOBBIX J1a00OpaTOPHUIL.

OCHOBHBIMU 1IEJIAIMU U3Y4YEeHUS PU3UKU B 00111eM 00pa30BaHUHU SBIIAIOTCS: (OPMUPOBAHUE

MHTEpeca U CTPEMJICHHUsI 00YUaIOMMXCS K HAYYHOMY
W3YYECHUIO MIPUPOJIBL, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE TPEACTABICHWH O HAYYHOM METOJE TMO3HAaHHA ©  (OPMHPOBAHUE
MCCIIEIOBATEILCKOTO OTHOIICHHS K OKPY)KAIOIIUM SIBIICHHSIM;

(dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHS KaK pe3ylbTaTa HM3y4yeHHUS OCHOB CTPOCHUS
MaTepud U GyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

dbopmMupoBaHHE yMEHUI OOBACHATH SIBICHUS C HCIOJIB30BAaHHEM (DU3MYECKHUX 3HAHUN U
HAyYHBIX JI0Ka3aTEIbCTB;

¢dbopMHupoBaHKE TPEACTABICHUNH O poiM (U3MKUA IS Pa3BUTUSL JAPYIHX E€CTECTBEHHBIX
HAayK, TEXHUKU ¥ TEXHOJIOTUH;

pa3sBUTHE TIPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed mnpodeccHoHaTbHON
NEeSITeTbHOCTH, CBSI3aHHBIX C (DU3MKOHM, IMOATOTOBKA K JajbHEWIIEeMy OOYYEHHIO B JTOM
HaIpaBIICHUU.

JlocTiKeHHe 3THX Iesiel o0ecreyrBaeTcsl pelIeHHeM CIeAYIOIMX 3ahad B Ipolecce
M3y4YeHus Kypca GU3UKU Ha YPOBHE CPEIHETO OOIIET0 00pa3oBaHuUs:

pUOOpeTeHne CUCTeMbl 3HaHUH 00 OOIMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOPUAX, BKIIOYAS MEXaHHUKY, MOJEKYISIPHYIO (PU3UKY, SJIEKTPOJUHAMUKY, KBAHTOBYIO (U3HKY
U DJIEMEHTHI acTPO(U3HKHY;

(dbopMHUpoBaHE YMEHUH MPUMEHAITHh TEOPETHUECKUE 3HAHUS TSI OOBSICHEHHS (PU3NIECKIX
SIBIIGHUY B IPUPOJIC U TSl IPUHATHUS MTPAKTHUECKUX PEIICHUI B TOBCETHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB peIIeHUs Pa3IMYHbIX 33734 C SBHO 33aJaHHOHN (pu3nueckoil Mojenbio,
3aad, TOJPa3yMEBAMOIINX CaMOCTOSITEIbHOE CO3JaHue (PU3MUECKOW MOJENH, aJeKBaTHOU
YCIIOBHSIM 33]]a4H, B TOM YHCIIE 3a/1a4 HHKCHEPHOTO XapaKTepa,

MOHUMaHWe (PU3UIECKUX OCHOB W TPHUHIUIOB JEHCTBUS TEXHHUYECKUX YCTPOWCTB W
TEXHOJIOTUIECKHX MPOIECCOB, X BIUSHHS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOSTETLHOTO TUTAHUPOBAHWSI WM TPOBEACHUS (HU3MIECKHX
OKCIEPUMEHTOB, aHaJM3a M WHTEpPIpeTali WHQPOPMANUK, ONPEACTCHUS JTOCTOBEPHOCTH
MOJTyYEHHOTO PEe3yIbTaTa;

CO3JIaHWE YCIIOBHH ISl Pa3BUTHS YMEHUH TPOEKTHO-HCCIIEOBATEIBCKOM, TBOPYECKON
NesTeNbHOCTH;

pa3BuTHE HHTEpeca K cepam npodecCuoHanbHOM e TeTbHOCTH, CBA3aHHON ¢ (PU3UKOM.

B coorBerctBun ¢ TpeboBanusmMu PI'OC COO yrinyOn€HHBIA YypOBEHb H3y4YECHUS
yaeOHoro mpeamera «®du3nuka» Ha YpOBHE CpemaHEro ooOmero oOpa3oBaHUS BBIOMpAETCS
00y4aromuMUCs, TUIAHUPYIOIIUMH TPOJODKEHHE 00pa30BaHUS IO CHEHHATIBHOCTSIM (DU3HKO-
TEXHUYECKOTO TMPOPUIISL.

Ha n3yuenne ¢usuku (yriayOnEHHBIN ypOBEHBb) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus
orBoautcs 340 gacos: B 10 ximacce — 170 gacoB (5 gyacoB B Hepento), B 11 kimacce — 170 gacos (5
4acoB B HEIEIIO).



[Ipemaraemerit B mporpamme 1mo Gpu3HuKe nepeyeHb Jad0paTOPHBIX UITPAKTUIECKUX padoT
SIBIISICTCS. PEKOMEHIOBAHHBIM, YYHTENb JejacT BBIOOP MPOBEICHHS JIA0OPATOPHBIX pabOT |
OTIBITOB C YU4ETOM MHIANBUIYAIBHBIX 0COOEHHOCTEH 00yUarOMMXCsl.



COJAEPKAHUE OBYYEHUA10 KJIACC

Pa3nen 1. HayuHnblii MeTO MO3HAHUSI TPUPO/BI.

dusnka — QyHIamMeHTaIbHAas HayKa O mpupoje. HaydHblii METOJ MO3HAHHUS M METOMIBI
ucclieIoBaHusl (PU3NUECKUX SBICHUH.

DKCIIepUMEHT U TeOpus B Mpolecce Mo3HaHus npupoabl. Habmogenne u SKCiepuMeHT B
¢dusuke.

CriocoObl n3MepeHus: GU3NYECKUX BEIMYMH (QHAJIOTOBBIE U IHU(PPOBBIE M3MEPUTEIHHBIC
pUOOPHI, KOMITBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[TorpenHocTu n3MepeHnit GU3NUECKUX BEIUUUH (aOCOIIOTHAS M OTHOCUTENbHAS).

MogenupoBanue (U3NYECKUX SBICHUN U MPOLECCOB (MaTepualibHAs TOYKA, aOCOIFOTHO
TBEPAOE TEJIO, UealbHast )KUJIKOCTh, UI€aIbHBIN Ia3, TOUEUHbIH 3apsin). I'unoresa. Guznueckuit
3aKOH, TPaHULIbI €T0 NPUMEHUMOCTH. DHU3ndecKas Teopusl.

Pone u mecto ¢u3uku B (QOpMHPOBAHHMU COBPEMEHHOH Hay4yHOH KapTHHBI MHpa, B
IIPAKTUYECKON AESTEIbHOCTH JTIOACH.

Yuenuueckuit 3xcnepumenm, nabopamopnuvie pabomut, npAKMUKYM.

W3mepenue cwibl TOKa W HANpPsDKEHUS B ILENM IOCTOSIHHOIO TOKa IPU IIOMOIIM
AHAJIOTOBBIX M HU(POBBIX H3MEPUTEIHHBIX IPUOOPOB.

3HakoMCcTBO ¢ LuGpoBoi naboparopueil no ¢usuke. [Ipumepsl n3MepeHus GU3NIECKUX
BEJIMYMH IIPYU TOMOIIY KOMIIBIOTEPHBIX JATYUKOB.

Pa3znea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBrkeHHe. OTHOCUTEIBHOCTh MEXaHHYECKOIO JIBUYKEHHSI.

Cucrema orcuéra.

[Ipsimast v oOpaTHas 3a/1a4l MEXaHUKH.

Paguyc-BekTOop MaTepHanbHOM TOUYKHM, €ro IMPOEKIUHM HA OCH CHUCTEMBI KOOPAMHAT.
Tpaexropus.

[lepemerienne, ckopocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHUE
MaTEpHUAJIbHOW TOYKH, UX MPOEKLIUU HA OCH CHUCTEMbI KOOpAHHAT. CII0)KEHHE NEePEMEIEHUN U
CJIO’KE€HHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHENHOE ABMKEHNE. 3aBUCUMOCTb KOOPIUHAT,
CKOpPOCTH, YCKOPEHHUS U IIYyTH MaTepUaIbHOM TOYKU OT BPEMEHH U UX TpapuKu.

CBobosnHOe majgeHue. YCKOpeHHe CBOOOAHOTO mNajaeHus. J[BuxkeHue Tena, OpOLICHHOTO
II0J1 YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U YCKOPEHUS MaTepUalbHON TOUKU
OT BpEMEHH U UX IpaUKH.

KpuBonunelinoe nBmxenue. JBuxeHue MaTepruaaibHON TOYKA NOOKPYKHOCTH. YTJIOBas U
nuHeHas ckopocTh. llepuom m wacrora oOpameHus. LlenTpocTpemurenbHoe (HOpMaIbHOE),
KacaTellbHOE (TaHT'€HIIMAIIbHOE) U MIOJIHOE YCKOPEHHE MaTepUaabHOM TOUKH.

TexHudeckue yCTpONCTBA W TEXHOJOTHMYECKHE TPOIECChl: CHUIOMETp, JABUKEHUE
CHapS/IOB, IIETTHBIE, IIECTEpEHYATHIC K PEMEHHBIE TIepeaaun, CKOPOCTHBIC JTU(THI.

Hemoncmpayuu.

Mopenb cucteMbl OTCYETA, MILTIOCTPALMS KUHEMATHYECKUX XAPAKTEPUCTUKIABUKECHUS.

CrocoOsl uccie10BaHus IBUKECHUN.

Nnnroctpanus npeaeiabHOro nepexo/ia i usMepeHrne MrHOBEHHON CKOPOCTH.

[Ipeobpa3oBaHue ABMKEHUI C UCTIOTH30BAHUEM MEXAHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGmonenne nBuXeHHs Tena, OpPOIICHHOTO IO YIIOM K TOPU30HTY UTOPU30HTAIBHO.

Hamnpasnenue ckopocTy ipu IBH>KEHUH 10 OKpykHOCTH.[IpeobpazoBaHue yrioBoi



CKOPOCTH B PEIYKTOpE.

CpaBHeHuE IyTeH, TPAEKTOPHUM, CKOPOCTEH ABMXKEHHUS OJTHOTO M TOTO JK€ Teja B Pa3HBIX
CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopmusie pabomaul, npaKmuxym.

N3y4eHne HepaBHOMEPHOIO JBUKCHMUS C LIENbIO OIIPEIEICHHS] MTHOBEHHOM CKOPOCTH.

W3mepenue ycKOpeHUsT MpU MNPSAMOJIMHEHHOM PaBHOYCKOPEHHOM JBM)KCHHU IIO
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBUYKEHUU.

N3mepenune yckopeHusi cBOOOIHOro MajieHus (PEKOMEHI0BaHO UCIOJIb30BaHUE IUPPOBOH
1abopaToOpUN).

N3ydyenue nBuykeHus Tena, OpOLIEHHOrO0 TOpU30HTaNbHO. [IpoBepkarunoTessl o npsmMoi
IIPOIOPLIMOHAJIBHOM 3aBUCUMOCTH MEX/1y JaJIbHOCTHIO MOJIETA U HAYAJIbLHOM CKOPOCTBIO TEa.

N3ydyeHne nBUKEHMS TeJa 10 OKPYKHOCTH C IIOCTOSHHOM 10 MOZYJIFO CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTM Iepuoja OOpaleHUus KOHMYECKOTO MAasTHHKA OT €ro
[1apaMeTpoB.

Tema 2. lunamuka.

IIepBb1it 3akoH HproToHa. MHEpuManbHble cUCTEMBI OTCUETA. [[pUHIIMII OTHOCUTENBHOCTH
INanunes. HeunepruaneHble cuCTeMbI OTCUETa (OIIpeiesieHue, IPUMEpHI).

Macca tena. Cuna. [lpunnun cynepno3uuuu cui. Bropoit

3aKkoH HproTOHa 1511 MaTepuanbHOU TOUku. Tperuii 3aKoH

HeroToHa 17151 MaTepraibHBIX TOUEK.

3aKOH  BCEMHUPHOIO TATOTEHUS. OKBUBAJIEHTHOCTb IpaBUTALlMOHHON U
WHEPTHON Macchl.

Cuna tskecTd. 3aBUCUMOCTh YCKOPEHHUS CBOOOJHOIO MaJE€HUS OT BBICOTBIHAJ
MIOBEPXHOCTBIO IUIaHeTBl U OT Treorpaduyeckoi IUpOTHI.  JIBHKEeHUE
HeOeCHBIX Tell M UX CIyTHUKOB. 3akoHbl Kemepa. [lepBas kocMudeckast CKOpPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, n1BHKyIIerocs ¢ ycKOpeHUEM.

Cuna Ttpenus. Cyxoe Ttpenue. Cuiia TpeHHs CKOJBXKEHUS M CHJIa TPEHHUS TOKOSI.
Koapduunent tpenus. Cuna conpoTUBICHUS MPU ABMKEHHM Tella B JKUAKOCTH WIM Tase, e€
3aBUCHUMOCTB OT CKOPOCTH OTHOCUTENBHOTO IBH)KEHUS.

HNasnenue. ['mapocratuyeckoe napinenue. Cuna Apxumena.

TexHuuyeckue ycTpoHCTBa U TEXHOJOTMUYECKHE IPOLECCHl: MOAIIUIHUKY, ABUKEHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habmtonienne nBukeHMs Tell B MHEPLUUAIbHBIX M HEMHEPIUAIBbHBIX CHCTEMaX0TCUETa.

[IpuHIAIT OTHOCUTEIBHOCTH.

Kauenue 1Byx HIUIUHAPOB WK MIAPOB Pa3HON Macchl C OJMHAKOBBIMYCKOPEHUEM
OTHOCHUTENIbHO HEHHEPIHAILHON CHCTEMBI OTCUETA.

CpaBHeHue PaBHOJIENCTBYIOIIEH MIPHIIOKEHHBIX K  Tely CHII C
MIPOM3BEICHNEM MacChl Tejla Ha €r0 YCKOPEHHE B MHEPIMAIbHOM cucTeMe OTCUéTa.

PaBeHCcTBO cnJl, BOBHUKAIOMIMX B pe3yJibTaTe B3auMoieicTBus Ten.I3mepenne macc

I10 B3aMMOJICHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U ITAICHUU.

IlenTpoOEKHBIE MEXAaHU3MBI.

CpaBHeHI/Ie CHJI TPCHUSA IIOKOSA, KAUCHUA U CKOJIbKCHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npaKmuKym.
W3mepenue paBHOJEHCTBYIOIIEH CHII TIPU JABMXKEHUHM OpyCKa MO HaKIOHHOWIUIOCKOCTH.
IIpoBepka rumoTessl 0 HE3aBUCUMOCTH BPEMEHM ABMKEHHsS Opycka IMOHAKIOHHOMN



IIJIOCKOCTH Ha 3aJaHHOC PACCTOAHUC OT €TI0 MACCHI.

HccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIMX B IPYKUHE HPE3UHOBOM
oOpasiie, oT ux aedopMaruu.

W3yuenune IBUKEHUS CUCTEMBI TE€J, CBSI3aHHBIX HUTHIO, MEPEKUHYTON 4epe3nErkuii OJIoK.

N3mepenue ko3¢ ¢uimenta TpeHus: N0 BEIMYUHE YIIIOBOrO KO3 PHUIMEHTa3aBUCUMOCTH
Fp(N).

HccnenoBanue nBuxeHUs Opycka 110 HAKIOHHOW IJIOCKOCTH C NEPEMEHHBIM
KO3 PHUIHEHTOM TPEHHSL.

N3yuenne NBMKEHUS rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHOe Teno. [locTymarenbHoe U BpamaTeabHOe JBHKEHHUE TBEPAOTO Teja.
MoMeHT cuiibl OTHOCUTENBHO Ocu BpauieHus. [lnedo cuiibl. CrnokeHue Cuil, NPUIOKEHHBIX K
TBEpIOMY Teny. LleHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPOTO TENA.

VYcroitunBoe, HeyCTOMYNBOE, 0€3pa3IMUHOE PABHOBECHE.

TexHuueckue ycTpoWcTBa U TEXHOJOTMYECKHE IPOLIECCHl: KPOHIUTEWH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIIMH.

Hemoncmpayuu.

VYcoBus paBHOBECHS.

Bunsl paBHOBeECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.

Uccnenosanue YCIOBUW  paBHOBECHS TBEPIOro  Tena, HUMEKOLIEro 0Chb
BpAILLICHUS.

KoHcTpyrnpoBanue KpOHIITEHHOB U pacy€T CUJl YIIPYTOCTH.

N3ydenune ycToMuMBOCTH TBEPIOIO TEIA, UMEIOLIETO IIIOIIAAb OIOPHI.

Tema 4. 3akonvl coxpanenus 6 mexanuke.

Nmnynbc maTepuanbHOM TOYKH, CUCTEMBI MATEPUANIBHBIX TOUYEK. LIeHTp MacccucTeMbl
MarepHalbHbIX TOYEK. TeopeMa 0 JBUKEHUHU LIEHTPA Macc.

NmMnynbc cuiibl 1 M13MEHEHUE UMITYJIbCa Tea. 3aKOH

COXpAaHEHUS UMITYJIbCA.

PeaktnBHOE ABUKEHMUE.

MoOMEHT uMItysibca MaTepuanbHON TOUKH. [IpencraBienue 0 cCOXpaHEHUMMOMEHTA
MMIYJbCa B IEHTPAJIBHBIX MOMSX.

PaGora cuibl Ha ManoM U Ha KOHEYHOM TMepeMenieHud. | padudeckoenpencTaBieHue
paboThI CUITHIL.

MontHoCTh CHIIBL.

Kunernueckass sHeprusi MarepuaibHOMN Touku. Teopema 00 M3MEHEHHH
KMHETUYECKOM SHEPruu MaTEPUAIBHON TOYKHU.

[ToreHimanpHble M HENMOTEHUMANbHbIE CUibl. [loTeHnManbHas sHeprus. [loTeHunanbpHas
SHEpTHsl ynpyro neGopMupoBaHHOW NMPYKUHBI. [loTeHIMaNbHas dHEPTUsl Teina B OJHOPOJTHOM
rpaBUTalMOHHOM TnoJie. [loTeHnmanbHass sHeprus Tena B PaBUTALIMOHHOM I10JI€ OJHOPOIHOIO
mapa (BHYTpH U BHE I1apa). Bropas kocMudeckast CKOpocTh. TpeThsi KOCMUYECKAst CKOPOCTb.

CBs13p pabOThl HETIOTEHIMAIBHBIX CUJ C U3MEHEHUEM MEXaHUYECKON SHEPTrUU CUCTEMBbI
TeJl. 3aKOH COXPaHEHHSI MEXaHUYECKON SHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUSI.

YpaBHeHue bepHymM Iy UACAIbHOM KUJIKOCTH Kak CJEACTBUE 3aKOHA COXPAaHEHMS
MEXaHUYECKOW SHEPTHUH.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JBUKEHHE DPAKET, BOJOMET,



KONEp, NPYKUHHBIM MUCTONET, TUPOCKOI, PUTypHOE KaTaHUE HAKOHBKAX.

Hemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

W3mepenne MOIHOCTH CUJIBL.

V3MeHeHne sHepruy Tena Mpu COBEPIIEHUH padoThI.

B3anMHble npeBpalleHnss KUHETUYECKOW U ITOTCHIUAIbHOW YHEPIUM IPUICUCTBUH Ha TEIIO
CHUJIBI TSKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepIruu pu CBOOOIHOM MaJJCHUH.

Yuenuueckuit sxcnepumenm, nabopamopmusie pabomaul, npaKmuxym.

W3mepenue uMIrysbca Tenna no TOpMO3HOMY ITyTH.

W3mepenue cuibl TATH, CKOPOCTU MOJEIN AIEKTPOMOOWIIS U MOLIHOCTUCHUJIBI TATH.

CpaBHeHHE U3MEHEHMS UMITYJIbCA TEJIA ¢ UMITYJIbCOM cuibl. MccnenoBanue

COXPAaHEHHU UMITYJIbCA IIPH YIIPYTOM B3aUMOZEHCTBUM. MI3MEpeHne KNHETUYECKON

SHEPIHHU Tejla 10 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHMSI TIOTEHIIMAIbHOM dHEPIruu NPY>KUHBI C pabOTON CUIIBI TPEHHUS.

Onpenenenne pabOThI CHIIBI TPEHUS TP JBHKCHUHU TeJla 10 HAKIIOHHOM IJIOCKOCTH.

Paznen 3. MoJiekyasipHasi pu3nka u TepMOIUHAMHUKA.

Tema 1. OcHo6bt MONEKYNAPHO-KUHEMUYECKOU MEOPUU.

OcHOBHbBIE TMOJIOXKEHUS MOJeKyJIsgpHO-kuHeTnueckot Teopun (MKT), ux omnbiTHOE
obocHoBaHue. [Iuddysus. bpoyHoBckoe ABMKeHHE. XapakTep JBM)KEHUS M B3aUMOJEHCTBUS
YyacTUIl BellecTBa. Mojenu cTpoeHus ra3oB, KMJIKOCTEH M TBEPABIX Tel U OOBSCHEHHE
CBOMCTB BEILECTBA HA OCHOBE ITUX

Mozeneil. Macca u pazmepsl Mosieky: (aromoB). KonnuectBo BeuiectBa. [loctosnnas ABorapo.

TemnnmoBoe paBHoBecue. Temmeparypa u crocobbl e€ usmepenus. lllkama TemmepaTyp
Llenbcus.

Mopenbs uaeanbHOTO Ta3a B MOJIEKYJISAPHO-KMHETUUECKOW TEOpUU: YaCTHIBI Tra3a
JBIDKYTCSI XaOTUYECKU U HE B3aUMOJIEHCTBYIOT JIPYT C IPYTOM.

l'azoBbie 3akoHBl. YpaBHenne MenaeneeBa—Kmnamneiipona. AOGcomroTHas TeMIiieparypa
(mkana temmeparyp KensBuna). 3akon [lanbrona. M3omporeccsl B HaeadbHOM Taze ¢
MOCTOSITHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe mnpeacTaBiIeHUE U30MPOIECCOB: U30TEPMa,
n30x0pa, n3obapa.

CBsi3b MEXIy JaBJICHUEM M CpeJHEHd KHUHETUYECKOM HHEepruei NOoCTyNnaTeabHOTo
TEIJIOBOTO JBMKEHUSI MOJIEKYJI HACAIbHOr0 Tra3a (OCHOBHOE YpaBHEHHUE MOJIEKYJSIPHO-
KHHETHYECKON TEOPUH UACATBHOTO rasa).

CBsi3p  a0CONIOTHOM  TeMmepaTypbl TEPMOJWHAMHUUYECKOW CHCTEMBI CO  CpeaHeH
KMHETUYECKOM Heprueil mocTynaTeIbHOr0 TEMIOBOIO JBUKEHUS €€ YacTHII.

TexHuyeckue yCTpOCTBA U TEXHOJOTMYECKHE TPOIECCHl: TEPMOMETp, OapoMmeTp,
MOJTydeHUE HAaHOMATEPHAJIOB.

Jemoncmpayuu.

Mopenu ABUKEHUS 9acTUIl BemecTBa.Moaenb

OpOYHOBCKOTO JBHKCHHUSI.

Buneopomnuk ¢ 3anuchio peaabHOT0 OpOyHOBCKOTO NBYOKeHH. [ dy3us

KUIKOCTEH.

Mogens onbita llTepHa.

[IpuTsxeHrne MOJIEKYIL.

Mopenu kpuctamnyeckux pemérok. Habmoaenue n

HCCIIeIOBaHNE N30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopmusie padbomaol, npaKmuxKym.



UccnenoBanue mporecca  yCTaHOBIJICHHS TEIJIOBOTO paBHOBeECHS npu
TEITI000MEHE MEKTy TOpsiueid U XOJIOAHOM BOJIOH.

N3yuenne  M30TEPMHYECKOTO nporecca  (PEKOMEHJI0BAHO HCIIOJIH30BaHUE
nudpoBoi 1adboparopun).

N3ydyenne  M30XOpHOro  Ipouecca.

N3yuenne wm3o0apHOro  mporecca.

[IpoBepka ypaBHEHHS COCTOSIHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mamunul.

TepMmoauHamMuveckas (TI) cucTeMma. 3ajmaHnve  BHEIIHUX  YCJIOBUM Ui
TEPMOJAMHAMUYECKON  CUCTEeMbl. BHemHune W  BHYTpeHHHE mapameTpbl. I[lapameTpsl
TEPMOJAMHAMUYECKON CHUCTEMBbI KaK CPEJIHHE 3HAYCHHS BEIMYHMH, OIMMCHIBAOIIMX €€ COCTOSTHUE
Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hayano repmoauHaMuku. CaMONpOU3BOJIbHAS pellakcalus TEPMOAMHAMUYECKON
CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopenp wuaeanbHOro rasa B TEPMOAMHAMUKE — CHUCTEMa YPAaBHEHUMW: YpaBHEHHE
MenneneeBa—KnaneiipoHa 1 BbIpaXXEHUE JUIsI BHYTPEHHEH 3HEpruu. Y CIOBUS NPUMEHUMOCTH
3TOM MOJENH: HU3Kasg KOHLEHTpauus YacTULl, BBICOKHE TeMmIeparypbl. Beipaxkenue st
BHYTPEHHEH YHEPTUU OJJHOATOMHOTO UACAIIBHOTO rasa.

KBasucrarnueckue u HeCTaTUYECKUE TTPOLIECCHI.

DnemeHTapHas paboTa B TepMOAMHAMHUKE. Beruncienne padoTsl o rpaduky mporecca Ha
pV-auarpamme.

Tennonepenaua kak crnoco0 HM3MEHEHUS BHYTPEHHEH SHEpPruu TepMOJIMHAMUYECKOU
cucteMbl 0e3 coBepiieHus padoThl. KOHBEKIHS, TEMIOMPOBOAHOCTD, U3ITYUCHHE.

KomnuectBo Ttemnorel. TemnoéMkocTe Tena. YaeiabHas M MOJSPHAS TEIUIOEMKOCTH
BelllecTBA. YpaBHeHHe Maiiepa. YenbHas TeIioTa cropaHus ToruMBa. Pacdyé€r kommuectBa
TeIUIOTHI MpH Teronepenaye. [Toustue 06 annabaTHOM IpoIiecce.

[lepBriii 3aK0H TepMoAMHAMUKU. BHyTpeHHss sHeprus. KonuuecTBo Temnorsl u padoTa
KaK Mepbl U3MEHEHHUS BHYTPEHHEN SHEPTUH TEPMOINHAMUYECKON CUCTEMBI.

BTopoli 3akOH TEpMOJWHAMHMKH i1 PABHOBECHBIX MPOLIECCOB. YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOIMHAMHUYECKON CHUCTEMBl MPOXOAUT EAMHCTBEHHAsl aauadaTta.
AGcomtoTHas Temmeparypa.

BTtopoii 3akoH TepMOIWHAMHKHU ISl HEPABHOBECHBIX TPOIECCOB: HEBO3MOXKHO TIEpeIaTh
TEIUIOTY OT O0oJiee XOJIOAHOTO Tena K Oosiee Harperomy Oe3 kommencanuu (Kmaysmyc).
HeoOpaTuMocTs MpUPOTHBIX TPOIIECCOB.

[Ipunuuner  peiictBust TemnoBbix MamuH.  KIT.

MakcumansHoe 3nadenune KITJI. [ukn Kapno.

DKOJIOTHYECKUE aCTEKThl MCITOJIb30BaHUS TEIUIOBBIX JIBHTaTeseil. TemioBoe 3arps3HeHue
OKpY>KaroIleu cpebl.

TexHuueckue ycTpoicTBa M TEXHOJOTUYECKHUE IMPOLIECCHI: XOJOAMIBHUK, KOHAUIMOHED,
TU3CNbHBIA W KapOIOpaTOPHBIM JBHUTAaTeNd, TMapoBas TypOWHA, TONYYEHUE CBEPXHU3ZKUX
TeMnepaTryp, YTWIH3alUs «TEIUIOBBIX» OTXOJIOB C MCIOJIb30BaHUEM TEIUIOBOTO Hacoca,
YTUIN3alKs OMOOPraHUYECKOrO TOTIMBA JIIABBIPAOOTKU «TEIIOBOM» U 3JIEKTPOIHEPTUH.

Jemoncmpayuu.

W3meHneHue TeMiiepaTypbl Ipu aquadaTuyeckoM pacimpennn.Bo3ayiHoe orauso.

CpaBHEHHE YAEIBHBIX TEMJIOEMKOCTEN BELLIECTB.



CriocoObl U3MEHEHUS BHYTPEHHEH YHEPTHH.

Hccnenoanue aquabaTHoro npoiiecca.

KomMnbsrorepHbie MOAEIH TEIIOBBIX IBUTATEIECH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.

N3mepenue ynenbHO# TermnoéMkocTu. MccnenoBanue

rpoliecca ocTbIBaHMs BemecTna.lccnenopanue

aanabaTHOro mpoiiecca.

N3yuenne B3aUMOCBS3U HHEPTUU MEKMOJCKYJISIPHOTO B3aWMOJICHCTBUS U TEMIIEPATYpPbI
KUIICHHS KUIKOCTEM.

Tema 3. Aepecamnvie cocmosanusn eeuecmea. Dazoevle nepexoobnl.

[lapooOpa3zoBanue u KoHJeHcalus. McmapeHwe U KuUIeHHE. YIeJbHas TerioTa
napooOpa3zoBaHusl.

Hacpiiennele M HeHachlllleHHbIE mapbl. KadecTBEHHas 3aBUCMMOCTh IUIOTHOCTH H
JIABJICHUS HACBIIICHHOTO IMapa OT TEeMIEepaTyphbl, UX HE3aBUCUMOCTb OT 00BbEMa HACBIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JABJICHUSAB KUJIKOCTH.

BnaxHocTb Bo3nyxa. AOCONIOTHASI U OTHOCUTEIIbHAS BJIAXKHOCTb.

Tsépnoe Teno. Kpucramnnueckue u amopdHbie Tena. AHU30TPOIHUS CBOWCTB KPUCTAILIOB.
[1naBnenue u KpuctauM3aus. Y 1enbHas Tersiora miasineHus. CyOoaumarus.

Hedopmaruu TBEpOTO Tena. Pactskenne u cxxarue. Cnur. Moayns FOnra.

[Ipenen ynpyrux nedhopmanui.

TemoBoe pacmupeHue KUAKOCTEH U TBEPIBIX Te, 00bEMHOE U JTMHEHHOE pacCIIUpEHUE.
AHrapMOHHM3M TEIUIOBBIX KOJICOAHWW YACTHI[ BEIIECTBAa KaK MPUYMHA TETUVIOBOTO PACIIMPEHUS
Tel (Ha KaYeCTBEHHOM YpPOBHE).

[IpeobpazoBanue »sHeprun B  (Pa3oBBIX TMepexoaax.

YpaBHeHUE TEIIOBOTO OalaHca.

[ToBepxHocTHOE HaTskeHHe. KoadduimeHT moBepxXHOCTHOTO HaTshKeHUs. KanusuisipHbie
siBJIeHUsI. J{aBieHue 1o MCKPUBIEHHON IMOBEPXHOCTHIO XKUAKOCTH. Popmyna Jlamaca.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHUE IMPOLECCHl: KUIAKUE KPUCTAIUIBL,
COBpPEMEHHBIE MaTepUabI.

Jemoncmpayuu.

TemnoBoe pacmupenue. CBoiicTBa

HACBIIICHHBIX MTAPOB.

Kunenne. Kunenne npu moHM>KEHHOM J1aBIEHUU.

N3mepenne cuitbl MOBEpXHOCTHOTO HATSKCHUS.

OnbIThI C MBUTBHBIMU TIEHKaMU.CMauynBaHUE.

KanunnsipHele siBneHus.

Moienn HEHBIOTOHOBCKOM KUIKOCTHA.CII0COOBI

U3MEPEHUS BIAKHOCTHU.

HccnenoBanue HarpeBaHus U IUIABJICHUs KPUCTAJUIMYECKOTO BELeCTBA. Bubl
nedopmariuii.

Hab6mronenue mansix nedopmaruii.

Yuenuueckuit sxcnepumenm, nabopamopmusie padbomaol, npaKmuxKym.
N3yueHne 3aKOHOMEPHOCTEN UCIapeHus )KuaKocTen. MsMepenue ynensHon
TEIUIOTHI IIABJICHUS JIbAA.

N3yueHue CBOMCTB HACHIILICHHBIX I1APOB.

W3mepenune abCOMIOTHOM BIaKHOCTH BO3yXa M OI[EHKa MacChl MapOB BIIOMELICHHH.
N3mepenune kodppuureHTa HoOBEpXHOCTHOTO HaTsKkeHus. 3mepenue
moxayns FOnra.



HccnenoBanue 3aBUCUMOCTH JieopMallMi pE3MHOBOTO 00pa3lia OT MPUII0KEHHOW K HEMY
CHJIBL.

Pa3nen 4. djaekTpoauHAMHKA.

Tema 1. dnekmpuueckoe noie.

OnexTpuzanus Tea U €€ MposBICHUA. DIEKTpUUYECKUH 3apsn. [[Ba Buaa 3IeKTpUUYECKUX
3apsanoB. IIpOBONHMKM, NHMIIEKTPUKH W IOIXYIPOBOAHHMKH. ODJIEMEHTAPHBIM 3JIEKTPUYECKUN
3apsj. 3aKOH COXPaHEHUs! JIEKTPUYECKOTO 3apsAja.

B3aumopeiicteue  3apsgoB.  Toueunwsie  3apsael.  3akoH  Kysona.

OnexTpuueckoe nose. Ero neiicTBre Ha 3J€KTPUUECKUE 3apsibl.

Hanpsoxéanocts  snextpudeckoro moiisi. [IpoGubiil 3apsa. JluHumM HanpskEHHOCTH
ANEKTpUYECKOro 1nosist. OJHOPOIHOE ANEKTPUUYECKOE ITOJIE.

[loTeHuManbHOCTh 3JEKTPOCTATUUECKOTO MOJisA. Pa3HOCTh MOTEHLIMAJIOB U HaNpsKEHHE.
[lorenunanpHass  sHepruss  3apsga B 3JekTpocratuueckoM — nosne.  [lorenuman
ANEeKTpocTaThuyecKoro mnosst. CBs3b HANpsDKEHHOCTH TMOJIE M PA3HOCTH MOTEHLUAIOB IS
JIEKTPOCTATUYECKOI0 MOJIs (KaK OJTHOPOTHOIO, TAK U HEOJHOPOAHOTO).

[TpyHIMI CyNIEpIO3ULMH MIEKTPUUECKUX MOJIEH.

ITone ToueuyHoro 3apspa. Ilonme paBHOMepHO 3apsbkeHHOW cdepsl. Ilone paBHOMepHO
3apspkeHHOro 1o o0bémy mapa. Ilone paBHOMEpPHO 3apsKEHHOH OECKOHEUHOW IIOCKOCTH.
KapTunse! 1MHMIA HAIPSHKEHHOCTH 3TUX MOJIEW MOKBUIIOTEHIIMAIBHBIX TIOBEPXHOCTEH.

[IpoBOAHMKY B JIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PAaBHOBECHS 3aps/I0B.

JIM3IIEKTPUKH B DJIEKTPOCTaTUUECKOM TToJie. J(ManeKkTpuyecKas NpoOHUIIaeMOCTh BELIECTBA.

Kongencarop. DnekTpo€MKOCTh KOHJEHCATOpa. DJNEKTPOEMKOCTD IMIIOCKOIO
KOH/JIEHCATOopA.

[TapamtensHOE coequHeHNE KOHAEHCATOpOB. [locnenoBarensHoe coequHEHNE
KOH/JIEHCAaTOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBr>KeHNe 3apsyKEHHON 4aCTHIIbI B OJHOPOAHOM JJIEKTPUYECKOM ToJie. TexHudeckne

YCTPOMCTBA M TEXHOJOTHYECKHE IPOLECCHI: AIEKTPOCKOI,
JIEKTPOMETP, ANEKTPOCTATUYECKAS 3allMTa,  3a3eMJICHUE ANEKTPONPUOOPOB,
KOHJIeHCaTopbl, TeHepatop Bau ne ['paada.

Hemoncmpayuu.

YCeTpoiCTBO U IPUHLIMIT JEHCTBUS JIIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3apsSKEHHBIX IIAPUKOB.

DneKTprYecKoe NoJIe ABYX 3apsSKEHHBIX IIIaCTHH.

Monens anexkTpoctatuyeckoro renepatopa (Ban ae ['paada).llpoBognuku B

AIEKTPUYECKOM TIOJIE.

DnexTpocTaTHYecKas 3aluTa.

YcTpolcTBO U JEHCTBUE KOHIEHCATOPA MMOCTOSHHOM M EPEMEHHON EMKOCTH.

3aBUCUMOCTh AIIEKTPOEMKOCTHU IUIOCKOTO  KOHJIEHCATopa OT IJoLAan
IUTACTHH, PACCTOSIHUS MEXKIY HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus 3J1eKTPUUECKOro MOJIs 3apsHKEHHOI0 KOHIeHcaTopa.3apsiika 1

paspsika KOHACHCATOpa 4epes3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomal, nPAKMUKyMm.

OneHka cuil B3aMMOIEHCTBUS 3apsKEHHBIX TEll.

Habnronenue npeBpalieHus 3HEpruy 3apsKEHHOT0 KOH/IEHCATOpa B SHEPTUION3ITyICHHUS

CBETOJIMO/IA.
N3ydeHue npoTekaHusi TOKa B LIETH, COJIEPHKAIIEH KOHICHCATOP.
Pacnpenenenue pa3HOCTH MMOTEHIMATIOB (HampsHKEeHMS) pu

IMOCJICA0BATCIIBHOM COCAMHCHNN KOHACHCATOPOB.



HccnenoBanue pa3psiia KOHACHCATOpa Yepe3 pe3UCTop.

Tema 2. Ilocmosannbwlii 31eKmpudecKuil mox.

Cuuia Toka. [locTosiHHBIN TOK.

VYcnoBust CyniecTBOBaHUS MOCTOSIHHOTO 3JIEKTPUYECKOTO Toka. MCTOYHMKHUTOKA.

Hanpsoxernne U n DJIC €.

3akon Oma 114 yJacTKa IeIu.

DNEeKTPUYECKOE  COMPOTUBJIEHUE.  3aBHCHUMOCTD CONPOTHUBIICHUS  OJHOPOJIHOTO
MPOBOJIHMKA OT €ro JJIMHBI M IUIOIIAIU IIONEPEYHOr0 CEYCHHsS. YJIeJIbHOE COMPOTHUBIICHHE
BEILIECTBA.

[TocnenoBarenvHOE, MapamieNbHOE, CMEIIAHHOE COCIUHEHUE MPOBOJIHUKOB.

Pacuér pazBeTBn€HHBIX AnekTpuueckux 1emnei. [Ipasuma Kupxroda.

Pabota snexkrprueckoro Toka. 3akoH Jxoyns—JIenna.

MOUIHOCTD JEKTPUUYECKOTO TOKA. TeroBasi MOIIHOCTG, BbIIEIIsIEMast HA PE3UCTOpE.

OJIC u BHyTpeHHee CONpPOTHUBICHME MCTOYHUKA TOKAa. 3akoH OMa 11 NOJIHOU
(3aMKHYTOH) 2NIeKTpUYEcKOi 1enu. MOIHOCTh HCTOYHHUKA ToKa. KOpoTkoe 3aMbIKaHHe.

Konnencarop B 11e1u nmoCTOSHHOTO TOKA.

TexHuueckue yCTpOMCTBA W TEXHOJOTMYECKHE MPOLECChl: aMIepMETpP, BOJBTMETP,
peocTar, CUETYUK JIEKTPUIECKON IHEPTUN.

Hemoncmpayuu.

N3mepenne cuiibl TOKa U HAITPSIKEHUSL.

HccnenoBanue 3aBUCUMOCTU CHJIBI TOKA OT HAIPSLKEHUS ISl PE3UCTOPA,JIaMITbl
HaKaJIMBaHUs U CBETOAMO/IA.

3aBUCHMOCTh COTMPOTUBIIEHUS TUIUHIAPUUECKUX MPOBOJIHUKOB OT JJIMHBI,IUIOIAIH
MONIEPEYHOT0 CEYEHUS U MaTepHuaa.

HccnegoBanue 3aBUCMMOCTH CHJIBI TOKA OT COITPOTUBJICHUS TP MMOCTOSTHHOMHAIPSKEHUH.

[Tpsimoe uzmepenne DJIC. KopoTkoe 3aMblkaHie TaTbBAHUYECKOTO JIEMEHTal OLIEHKA
BHYTPEHHETO CONPOTUBIICHUS.

Crioco6sI coeTMHEeHHsI ICTOYHUKOB Toka, DJ]C GaTtapeil.

HccnegoBanue pa3HOCTH NOTEHIIMAIOB MEXKY MOTOCAMU UCTOYHUKA TOKAOT CUJIbI TOKA
B LICTIH.

Yuenuueckuit sxcnepumenm, nabopamopmusie pabomaul, npaKmuxym.

HccnegoBanue cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COMPOTUBIICHUS TIPOBOTHUKOB.

UccnenoBanue 3aBUCUMOCTH CHUJIBl TOKa OT HaNpsHKEHUs JUISL  JTaMIIbl
HaKaJIMBaHUSI.

VYBenuueHue npenena uaMepeHus ammnepmerpa (BosibrMmerpa). Msmepenne 3/1C

Y BHYTPEHHETO COMPOTUBIJICHUS] HICTOYHUKA TOKA.

UccnenoBanue 3aBucumoctu D/[C ranbBaHUYECKOrO 3JIEMEHTa OT BPEMEHHUIIPH KOPOTKOM
3aMBIKaHUU.

HccnegoBanue pa3HOCTH NOTEHIIMAIOB MEXKY MOTIOCAMU UCTOYHUKA TOKAOT CHJIbI TOKA
B LICTIH.

HccnegoBanue 3aBUCUMOCTH TOJIE3HOM MOIIIHOCTH UCTOYHMKA TOKA OT CHJIBI

TOKa.
Tema 3. Toxu ¢ paznuunsix cpeoax.

3JI€KTpI/I‘-I€CKa$I MpoBOAUMOCTH Pa3INYHBIX BCIIICCTB. 3JI€KTpOHHafl
MMpOBOAUMOCTD TBépI[I:IX METAIIOB. 3aBUCUMOCTH COIMPOTUBJICHUA MCTAJIJIOB OTTCMIICPATYPHI.
CBepXIpoBOANMOCT.



DJIEKTPUYECKUH TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHAass W TMpPUMECHass MPOBOJUMOCTb IOITYIPOBOIHHUKOB.
CgoiicTtBa p—Nn-niepexonaa. [TomynmpoBoIHUKOBBIE TPHUOOPHI.

DNEKTPUUECKUN TOK B AJIEKTPOJIUTAX. DJEKTPOIUTHYECKAs IUCCOLMAIMS.
DnekTposin3. 3akoHbl Papazaes il JICKTPOIN3a.

OnexTpuueckuid TOK B raszax. CaMOCTOATENbHBIH M HECAMOCTOSITENIBHBIN pas3psi.
PaznuuHble TUIIBI caMOCTOATENBHOTO pa3psaaa. Monnus. [1na3ma.

TexHnueckue yCTpONHCTBAa U NPAKTHUUECKOE IPUMEHEHHUE: TIa30pa3psaHble JIaMIIbI,
AJIEKTPOHHO-JTyueBasi TPyOKa, MOIYHPOBOJHUKOBBIE MPUOOPHI: THOJ, TPAaH3UCTOP, (OTOIUO,
CBETOAMO/, TalbBaHWKA, paUHUPOBAHME MEOW, BBIUIABKA AIIOMUHUS, DIIEKTPOHHAS
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTh COITPOTHUBIICHUS METAJJIOB OT Temrneparypsl. [l poBoaumocts

3JEKTPOJIUTOB.

3axonbl 3nekTpoauza apazes.

HckpoBoii pa3psa v IPOBOAUMOCTb BO3/1yXa.

CpaBHeHHE MPOBOJUMOCTH METAJUIOB U MOJIYIIPOBOIHUKOB.OTHOCTOPOHHSIS

IIPOBOAMMOCTD AUOAA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomaul, npaKmuxym.

Habmtoienue snexrponusa.

N3mepenue 3apsiia OJHOBAJIIEGHTHOT'O HOHA.

HccnenoBanue 3aBUCUMOCTH COTIPOTHUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPBHI.

CHATHE BOJIBT-aMIIEPHON XapAaKTEPUCTUKH TUO/1A.

Pu3nyecKuil NPaKTHKYM.

Crnioco0bl n3mMepeHus: (pU3MUECKUX BEIMUYUH C MCIOIb30BAaHUEM AHAJIOTOBBIXU LU(POBBIX
U3MEPUTENIbHBIX NPUOOPOB U  KOMIBIOTEPHBIX JIATUUKOBBIX CHCTEM. AOCOIIOTHBIE MU
OTHOCHUTENIbHBIE  IMOTPEIIHOCTH  W3MepeHud  ¢u3nyeckux BenuuuH. OLEHKa TpaHull
IIOIPEIIHOCTEM.

[IpoBeneHne KOCBEHHBIX HM3MEpPEHHH, MCCIeOBaHUN 3aBHCHMOCTEH  (pu3MuecKux
BEJIMYMH, MPOBEpKa MPEAJIOKEHHBIX TMIOTE3 (BHIOOp M3 paboT, OMMCAHHBIX B TEMaTHYECKUX
paznenax «Y4eHUYeCcKui SIKCIIEpUMEHT, 1a00paTOpHbIe pabOThI, TPAKTUKYMY).

MexnpeamMeTHblie CBA3H.

Nzyuenne kypca ¢usuku yrnyonénnoro yposHs B 10 kimacce ocymiecTBisiercs ¢ yu€ToM
COJZIepKATENbHBIX MEXKIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OWOJOTMH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnoie NOHAMUA, CE6A3AHHbBIE C U3YUEHUEM MEMO0008 HAYYHO20 NO3HAHUA:
SBJICHHE, HAy4YHbIH (akT, TUmore3a, (Qu3UUecKass BEIWYMHA, 3aKOH, TEOpHs, HaOJIOJCHHE,
SKCIIEPUMEHT, MOJIETTUPOBAaHUE, MOJIENb, U3MEPEHNUE, TTOTPEITHOCTH U3MEPEHHI, H3MEpUTEbHbBIE
npubopsl, nudposas 1adoparopusi.

Mamemamuka: pemieHue cucteMmbl ypaBHeHuHW. JluHeiHas ¢dyHKums, mapaboia,
runep6oia, ux rpaduku u cBoiicTBa. Tpuronomerpruyeckue GyHKIIMU: CHHYC, KOCHHYC, TAHTEHC,
KOTaHI€HC, OCHOBHOE€ TPUIOHOMETPUYECKOE TOXKIAECTBO. BEKTOpPBI M HMX MNPOEKLUUU Ha OCH
KOOpPJMHAT, CJI0KEHUE BEKTOPOB.

Buonozua: mexanuueckoe ABMKEHHE B )KUBOH mpupoje, 1uddy3us, ocMoc, TermI1o00MeH
JKUBBIX  OpraHMW3MOB, TEIUIOBOE€  3arpsi3HEHHE  OKPYKAWOIIEW  Cpenbl,  YTHUIU3ALMS
OMOOPraHNYECKOro TOIJIMBA JJIsi BBIPAOOTKH «TEIUIOBOI» U 3JIEKTPOIHEPTUHU, TTOBEPXHOCTHOE
HaTSHOKEHME U KallWJUIpHBIE SIBJICHUSI B IPUPOJIE,3TIEKTPUUECKUE SIBJICHUS B )KMBOU IIPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIpHAsI Macca, MOJy4YeHHEe HAaHOMATEPHUAIOB, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, )KUAKOCTEH U



ra3oB, KUJKHE KPHUCTAJUIbL, JJIEKTPUUYECKHE CBOWCTBA METAUIOB, JJEKTPOJIUTHYECKAS
U CCOLMaNys, TAIbBAHUKA, 3JIEKTPOHHAIMUKPOCKOIIHSI.

TI'eozpaghusa: B1axxHOCTH BO3/yXa, BETPBI, 0apOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHKe IBUKEHHUI C HUCIIOJIb30BAHUEM MEXaHU3MOB, YUET CYXOro U
KHUJKOTO TPEHHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKIHMH (KPOHIUTEH, peméTdarsie
KOHCTPYKLIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUSI MEXAHUKHU B TEXHUKE (TMPOCKOI, BOJIOMET
U JIpyrue), IBUraTellb BHYTPEHHETO CropaHus, MapoBas TypOWHA, OBITOBOH XOJOIMIBHHK,
KOHJIULIUOHEP, TEXHOJIOTMM IOJIY4YEHUs COBPEMEHHBIX MaTepUaJoB, B TOM  4YHUCIE
HAaHOMAaTepUalIOB, W  HAHOTEXHOJIOTMM,  DJIEKTPOCTATUYECKAs  3allluTa,  3a3€MJICHUE
AJIEKTPONIPUOOPOB, Ta30pa3psAHbIE JAMIIBI, TOTYITPOBOJIHUKOBBIC IPUOOPHI, raJlbBaHUKA.

11 KJIACC

Pazjnen 4. DnekTpoaguHaMuKa.

Tema 4. Maznummnoe nose.

B3aumopeiicTBue NMOCTOSIHHBIX MarHUTOB M MPOBOJHUKOB C TOKOM. MarHuTHoOe moJe€.
Bexrop marautHON MHAYKIMK. [IpyHIMI Cynepno3uuyu MarHuTHBIX 1osiei. JIMHMM MarHuTHOU
UHIYKIHH.

MarsnuTHOe 1oje MPOBOJHUKA C TOKOM (IIPSIMOIO HPOBOJHMKA, KATYIIKU U KPYTrOBOT'O
BUTKa). OnbIT DpcTena.

Cuna Amriepa, €€ HanpaBJICHUE U MOTYJIb.

Cuna JlopeHna, e€ HampaBiIeHHE W MOAYIb. JIBIDKEHHE 3apsyKEHHOW YacTUIIBI B
OJTHOPOJHOM MarHUTHOM moje. Pa6ora cumsl Jlopenna.

MaruutHoe nosie B Bemectse. deppomMarHeTuky, napa- U JHaMarHeTHKH.

Texunaeckue YCTpOI\/'ICTBa N TCXHOJIOTHUYCCKUEC IMTPOLCCChI: MPUMCHCHHUE IMTOCTOSAHHBIX

Mar"uros, JJIEKTPOMArHUTOB, TeCTEP-MYIbTUMETD,
ANEKTPOABUraTeNb SIkoOu, yCKOPUTENIN AI€MEHTAaPHbBIX YaCTHII.

Jemoncmpayuu.

Kaprnna JIMHUN WHIYKIUU MarHuTHOIO 10J1A II0JI0COBOTO u

MOJAKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptuna nuHuil MarHUTHOM MHAYKIIUY MOJIS JJIMHHOTO IPSIMOTO MPOBOAHUKAN 3aMKHYTOTO
KOJIBLIEBOT'O NMPOBOJHMKA, KATYIIKU C TOKOM.

B3aumMogeiicTBrue AByX MpOBOAHUKOB ¢ TokoM.Cuia

Awmmepa.

JerictBue cuiel JIopeH1ia Ha HOHBI AJIEKTPOJINUTA.

Habmtoienne NBIKEHUS MydKa 3JIEKTPOHOB B MArHUTHOM TIOJI€.

[TpunIMn JIEUCTBUSA 3IIEKTPOU3IMEPUTEITHHOTO npubdopa
MarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomul, nPAKMUKyM.

HccnenoBanue MarHUTHOTO TIOJISE TOCTOSTHHBIX MarHuToB.VccnenoBanue

CBOMCTB (peppOMarHeTUKOB.

HccenenoBanue nelCTBUSA IIOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.M3mepenue cuiibl

Awmnepa.

N3yuenue 3aBUCUMOCTH CUJTBI AMIIEPA OT CUJIBI TOKA.

Ornpezenenre MarHUTHOM UHAYKIIMM Ha OCHOBE U3MEPEHUS CUIIbI AMIIEpa.

Tema 5. Dnekmpomaznumnas UuHOYKYUAL.

SIBrieHMEe HNEKTPOMAarHUTHOW WHAYKUMH. [ToTok BekTopa MarHUTHOM MHaykmuu. IJ1C
WHAYKIMU. 3aKOH AJIEKTpOMarHUTHOW wHAykuuu Dapanes. BuxpeBoe 3neKTpUyUEcKOe IOJIE.
Toku dyko.



O/JIC uHAYKIIMHY B TPOBOHUKE, IBIKYIIIEMCSI B OJHOPOJTHOM MarHUTHOM TIOJIC.

[IpaBuio Jlenua.

NunyktuBHOCTh. Karymka WHIYKTUBHOCTH B IIEMH ITOCTOSIHHOTO TOKA.
SBnenne camonuHaykuuu. 3/1C caMOMHIYKIIUH.

DHeprusi MarHUTHOTO TIOJII KAaTYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOoJIe.

TexHuueckue yCTPONUCTBA M TEXHOJOTMYECKUE TMPOIECChl: HMHAYKIIMOHHAS TIeYb,
COJICHOH]I, 3al[UTa OT AJICKTPU3ALNUH TSI IPH JIB)KCHUH B MATHUTHOM I10JIC 3€MJTH.

Hemoncmpayuu.

HaGmoienue siBiieHUs JIEKTPOMAarHUTHON HHTYKITUH.

HccnenoBanue 3apucumoctd  OJIC  MHAYKIMM  OT CKOPOCTHM  H3MEHEHHUS
MarHUTHOTO ITOTOKA.

IIpaBuio Jlenna.

[Tanenue MaruuTa B aJIfOMUHUEBON (MeHOI) TpyOe. SIBneHue

CaMOUHIYKIMH.

Uccnenosanue 3aBucumoctu J/1C caMOMHIYKIIMU OT CKOPOCTH U3MEHEHMSI CHJIbI TOKa B
LEH.

Yuenuueckuit sxcnepumenm, nabopamopmusie padbomaul, npaKmuxym.

HccnenoBanue  SBIEHUS ~ 3JCKTPOMAarHUTHOM — MHIYKLUH.

OmnpeneneHve MHAYKUMU  BUXPEBOTO  MAarHUTHOTO — IOJIS.

HccnenoBanue sBICHNUS CAMOUHIAYKIUH.

COopxka MoJ1eTu SJIEKTPOMarHUTHOTO TeHepaTopa.

Pazgen 5. KoieGanus u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOAHBIE KOJIEOAHNUS.

I'apmonnueckue  kosnebanuss.  KuHemarndyeckoe W JAMHAMUYECKOE  OIMCaHME.
DHepreTuyeckoe ONucaHue (3aKOH  COXpaHEHHWs  MeXaHWueckod sHepruu). BeiBoa
JUHAMUYECKOTO ONMCAaHUS TapMOHUYECKMX KoJeOaHMH M3 HX DHEPreTHYecKoro u
KMHEMAaTUYECKOTO ONMCAHMUSI.

Amiumntyaa u ¢aza koneOaHui. CBsi3b aMIUIUTY/Abl KOJ€OaHUN MCXOAHOM BEIMYMHBI C
aMIUTUTY/IaMHU KoJIeOaHUH €€ CKOPOCTH M YCKOPEHHS.

[lepuon u yactora konedanuid. [lepuos MaabIx cBOOOJHBIX KOJeOaHUI MaTeMaTHUYECKOrO
MasTHUKA. [leproa cBoOOIHBIX KoeOaHUI NPYKUHHOTO MasiTHUKA.

[TonsaTtue o 3aryxaromux kojeOaHusx. BeinyxkaenHsle konebanus. Pezonanc. Pezonancnas
KpuBas. BausHue 3aTyxaHus Ha BUJI PE30HAHCHON KPUBOW. ABTOKOJIEOaHMS.

TexHnuyeckue yCTpONCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, 4Yachl, Kadelld,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuce Ko1e0aTeIbHOTO IBUKECHUS.

Habintoienne He3aBUCMMOCTH NEPHUO/Aa MalbIX KoieOaHUM rpy3a Ha HUTH OTAMILTUTY/IBL.

HccnenoBanue 3aTyxaromux KoJieOaHuit 1 3aBUCUMOCTH TIeproJia CBOOOTHBIXKONIEOaHUI OT
COIIPOTHBIICHMUS.

HccnenoBanue Kosie0aHui rpy3a Ha MAaCCHUBHOMU IpyXKUHE  C  LEIbBI0
(bopMHpOBaHUs IPEACTaBICHUHN 00 HAEaIbHON MOIENH PYKUHHOTO MAasATHUKA.

3aKOH COXpaHEHUs HEPruM NpHU KojeOaHusIX rpy3a Ha npyxuHe.VccienoBanue

BBIHY>KJICHHBIX KOJICOAHUH.

Hab6mronenue pesonanca.
Yuenuueckuii 3xcnepumenm, nabopamopusie pabomasl, RPAKMUKYM.



N3mepenne  mepuonma  CBOOOAHBIX  KOJEOAHWHW  HUTIHOTO U MPYNKUHHOTO
MasiTHUKOB.

W3yuenne 3akOHOB JABIDKEHHS TEJIAa B X0/Ie KOJIeOaHMii Ha yrpyroMm nojasece.l3yyenue

JBUKEHUSI HUTSIHOTO MasiTHUKA.

[Ipeobpa3oBaHue YHEPTUH B MPYKUHHOM MasTHUKe. MccnenoBanue

yOBbIBaHUS aMILTUTY/IbI 3aTyXaomux kojedanuit.Mcenenoanue

BBIHYKJCHHBIX KOJIEOaHUH.

Tema 2. InekmpomazHumHsle KonedGanus.

Konebarenbubiii  koHTYp. CBOOOIHBIC 3JIEKTPOMAarHUTHBIE KOJeOaHWS B WACATBLHOM
kosiebaTenbHOM KoHType. Dopmyna Tomcona. CBsi3p aMIUIMTYABI 3apsiia KOHJEHcAaTtopa ¢
aAMIUTATYION CHITBI TOKA B KOJIeOATEIIBHOM KOHTYPE.

3aKOH COXpaHEHHUs YHEPTUU B U1€aJIbHOM K0J1€0aTeIbHOM KOHTYpE.

3aTyxaromue JJIEKTPOMAarHUTHBIE KoJjieOaHUs. BBIHYKIEHHBIE 3JIEKTPOMArHUTHbHIC
KoJie0aHusl.

IlepemeHHbIll TOK. MOIIHOCTP NEPEMEHHOTO TOKAa. AMIUIMTYJHOE U JEHCTBYIOLIEE
3HAQUYEHHE CHJIBI TOKA W HANIPSDKCHUS MIPU Pa3audHONl (opMe 3aBUCUMOCTU MEPEMEHHOTO TOKa OT
BPEMEHH.

CuHycouJanbHbII epeMeHHbIN TOK. Pe3aucTop, KOHIEHCcaTop U KaTyllKa UHIYKTUBHOCTH
B L[ENIU CUHYCOUJIATbHOT'O IEPEMEHHOT0 TOKa. Pe3oHaHC TOKOB. Pe3oHaHC HaNpsKeHUIA.

Wneanvubiii Tpanchopmatop. [IponsBoactso, nepenaya u mnoTpedieHUe IIEKTPUYECKOM
SHEPTUH.

DKOJIOTHYECKUE PUCKHU TPU TPOU3BOJCTBE AJIEKTpOdHEpruu. KynbTypa HCIOIB30BaHUS
3JIEKTPOIHEPTUU B MOBCETHEBHON KU3HH.

TexHuueckue yCTPOWCTBA W TEXHOJOTMYECKHE IIPOLIECCHI: SJIEKTPUUECKUI 3BOHOK,
TE€HEPATOP NEPEMEHHOT0 TOKA, IMHUHU 3JIEKTpoIepeaay.

Jemoncmpayuu.

CB0OOIHBIE 2TTEKTPOMATrHUTHBIE KOJIEOAHHUS.

3aBHUCHMOCTB YaCTOTHI CBOOOIHBIX KOJICOAHUI OT MHIYKTUBHOCTH U EMKOCTUKOHTYpA.

OcmmorpaMMbl 3JIEKTPOMAarHUTHBIX Koliebanuii. ['eneparop

HEe3aTyXaloluX JIEKTPOMarHUTHBIX KoJiebanuit.Moens

AJIEKTPOMAarHUTHOTO TeHEPaTopa.

BriHyx1eHHBIC CHHYCOUIATTBHBIE KOJICOaHUSI.

Pesucrop, karymka WHIYKTMBHOCTH W KOHICHCATOpP B IIEMH IMEPEMEHHOTO
TOKA.

Pe3onanc  mpu  mocienoBaTeIbHOM COETMHEHUU pesucropa, KaTYIIKHA
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Y CTpoiCTBO M MPUHIINM JIeHCTBUSI TpaHChopmaTopa.

Mopenb TUHUY 3JEKTponepeadH.

Yuenuueckuit sxcnepumenm, nabopamopmusie pabomaol, npaKmuxym.

Nzydenue Tpanchopmaropa.

HccnenoBanue nepeMeHHOr0 TOKa Yepe3 MOCIeI0BaTENbHO COeTMHEHHBIEKOHIEHCATOD,
KaTYyLIKY U PE3UCTOP.

Habmoienue 31eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETIH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUMHbLE 0JIHbL.

MexaHuueckrue BOJHBI, YCJIOBHUS HMX pacrnpocTtpaHeHus. llomepeunble ¥ NpoAOIbHBIE
BOJHBL. [lepuos, cKkOpocTh pacnpoCTpaHeHUs! U JIMHA BOJHBI. CBOMCTBA MEXAHUYECKUX BOJIH:
OTpakeHue, IpesioMiIeHUE, HHTEpPEpeHITUT U TUPPAKITHS.



3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. Beicora Tona. TemOp 3Byka.lllymoBoe

3arpsiI3HEHUE OKPYIKAIOLEH CPEIbl.

DNEKTPOMarHUTHHIE BOJIHBI. Y CJIOBHUS M3IyYEHUS AJIEKTPOMAarHUTHBIX BOJIH.

B3anMHas oprieHTaIus BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CaoiicTBa ANEKTPOMAarHUTHBIX BOJIH: OTpaKEHHUE, IIPEJIOMIICHHE,
noJsipusanusi, HHTepQepeHuns u 1uppaKus.

[IIkana 31eKTPOMAarHUTHBIX BOJIH. [IpuMeHEeHNEe 31€KTPOMArHUTHBIX BOJH BTEXHUKE U
OBITY.

[IpuHUMIIBI paAMOCBA3H U TEAEBUACHUA. Pagnonokanns. DI1eKTpoMarHuTHOE

3arpsiI3HEHUE OKPYIKAIOLIEH Cpebl.

TexHnueckue ycTpoiicTBa M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJbHblE MHCTPYMEHTHI,
pamap, panuMonpUEMHHUK, TEJNEeBU30p, aHTeHHa, TenedoH, CBU-meus, yabTpazByKoBas
JIMarHOCTHKA B TEXHUKE U MEJUIMHE.

Jemoncmpayuu.

OO6pazoBanue U pacrpocTpaHeHHE MOMEPEUHBIX U MPOJOIbHBIX BoJIH. Konebmtomeecs Teno

KaK UICTOYHMK 3BYKa.

3aBUCHUMOCTD JJIMHBI BOJHBI OT YaCTOTHI Kojebanuii. Habmonenue

OTpaXeHHUS U IPEJIOMJICHUS] MeXaHn4Yeckux BosiH. Habimoienue

uHTephEpEeHINH U TUPPAKINN MEXaHUIECKUX BOJTH. AKYCTHUECKUI

pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro IpUMEHEHHE.

HaGmntoneHue cBs3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOW MYaCTOTON
KoJIeOaHuH.

Hccnenosanue CBOICTB AJIEKTPOMAarHUTHBIX BOJIH: OTpakKeHHUE,
IpeJIoMIIeHUE, oNspu3anus, AM(paKus, UHTepPepeHIIHsL.

Ob6Hapyxenne HHOPAKPaCHOTO U YIbTPa(PHOIETOBOTO U3TyUECHUH.

Yuenuueckuit sxcnepumenm, nabopamopmusie padbomaul, nPaAKmMuKym.

N3ydenne napaMeTpoB 3BYKOBOI BOJIHBI.

N3ydeHue pacripocTpaHEHHsI 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmucxa.

[IpsimonuHEtHOE pacpoCTpaHEHUE CBETA B OJHOPOAHOM cpene. Jlyd cBera.

TodeuHblil UICTOYHUK CBETA.

OtpaxxeHue cBera. 3aKkOHBI OTpaxkeHHs cBeTa. IlocTpoeHHne H300pakeHH B IIIOCKOM
3epkane. Chepuueckue 3epkana.

[Ipenominenue cBeta. 3aKkoOHBI MpeNOMJICHHS cBeTa. AOCONIOTHBIA  IOKa3aTellb
npenomiieHuss. OTHOCHUTENbHBIA IOKa3aTenb IpeaomiieHus. IIoCTOSHCTBO 4YacTOTHI CBETa M
COOTHOIIEHHUE JIIMH BOJH MPHU NEPEeX0o]e MOHOXPOMATUYECKOTO CBETAYepe3 IpaHMIly pasjena
JIBYX ONTUYECKUX CPEI.

Xon nmyueit B mpusme. [{ucnepcus cera. CloXHBI cocTaB 0eloro cBera.

IiBer.

ITonnoe BHyTpeHHEE oTpaxeHue. IIpenenpHblil yroil OJHOrO BHYTPEHHETO OTPaKCHMUS.

CoOuparomue W pacceuBarolye JHH3bL. ToHKasg suH3a. DOKYCHOE pAaCCTOSHUE U
ONTHYECKasl CHJIa TOHKOHW JIMH3BI. 3aBUCUMOCTH (POKYCHOTO PACCTOSTHUS TOHKOH CepruecKoi
JIMH3BI OT €€ T€OMETPUM U OTHOCUTEIBHOTO TIOKA3ATENs IPETOMIICHHUS.

®opmysia TOHKOM JIUH3BI. Y BETMUEHHE, 1TaBAEMOE JIMH30M.

Xon ny4a, IpOLEALIEro JUH3Y O MPOU3BOIbHBIM YIIIOM K €€ ITIaBHOM ONTHYECKON OCH.
[TocTpoeHne n300pakeHUil TOUKH M OTpe3Ka MPsIMON BCOOMPAIOLINX M PACCEUBAIOLINX JIMH3AX U
HX CUCTEMaX.



OnTtuueckue npudopsel. Pazpemraromnias ciocoOHOCTh. [71a3 kKak onTryeckas cucTeMa.

[Ipenenbl NpUMEHUMOCTH T€OMETPUYECKOM ONTHUKH.

BomnoBass onrtuka. WHtepdepenums cBera. KorepeHTHbIE HWCTOYHMKH. Y CIIOBUS
Ha0JI0/IeHNsI MAKCHMYMOB U MUHUMYMOB B HHTEP(PEPEHIMOHHOWKAPTUHE OT JIBYX KOT€PEHTHBIX
UCTOYHUKOB. [IpuMeps! kitaccuueckux HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakus cBeta. Judpakunmonnas pemérka. YcaoBue HAOMIOJACHUS TIJIABHBIX
MaKCHUMYMOB IIPH MaJCHUH MOHOXPOMATUYECKOTO CBeTa Ha TU(PPAKIUOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECChl: OYKH, JYINa, IEPUCKOIL,
¢doToanmnapar, MHUKPOCKON, NPOEKIMOHHBIA ammapar, MpPOCBETIIEHUE ONTUKH, BOJOKOHHAs
OMNTHKA, TUGPAKIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHbI OTPAKEHUS CBETA.

HccnepoBanue npeaoMIICHUs CBETA.

Habnronenune moiHoro BHyTpEeHHET0 OTpaskeHus. Moziens CBeTOBO/A.

HccnenoBanue xoa CBETOBBIX IIYYKOB Y€pe3 II0CKONApaIIeNIbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanne CBOWCTB HM300paKeHWH B JIMH3aX.

Mopenn MEKPOCKOIIA, TEIECKOIIA.

HaGmonenne  mHTEpdEepeHIMU  CBETa.

HaOmronenne 1BETOB TOHKHUX IUIEHOK.

Habnronenue nudpakuuu cera.

N3yuenne qudpaxknuonnoit pemérku. Habmonenne

mudpakuuonHoro crnekrpa.Habmoaenne nucnepcuu

CBETa.

Habuntoienue nonsipuzanuu cera.

[IpumeHeHne MONSAPOUAOB 1S H3YYEHHMS] MEXAHMYECKUX  HaNpsHKEHUH.

Yuenuueckuit sxkcnepumenm, navopamopnwie pabomot, npakmuxym.VI3smepenue

MOKa3aTess NpeIoMIICHHs CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS OT BeIeCTBa (Ha MpUMeEpe KUAKUX
JINH3).

W3mepenune poKyCHOTro pacCTOsIHUSI pacceuBaromux JuH3. [lonyuenue

n300pakeHus B CHCTEME U3 TUIOCKOro 3epKaia u auH3bl.[lonydyenue

M300paKeHUs B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue T€IeCKONMYECKUX CUCTEM.

Hab6monenue nudpakmum, nHTEpPEPEHIINHN U TTOJIsIpU3auu cBera. 3yuenue

MOJIAPU3aLIUU CBETa, OTPAKEHHOTO OT MMOBEPXHOCTH UANIEeKTpuKa.3yueHue

UHTEepPEPEHINH JTa3epHOr0 U3TYUYECHHUS Ha BYX LIENAX.

Hab6mronenue nucnepcun.

Habmronenue u uccnenoBanue audpakionHoro crekrpa.MizmMepenue

JUIMHBI CBETOBOI BOJIHBI.

[Tonmy4yeHue crniekTpa U3JIy4eHHs CBETOAMOAA IPU OMOIIH TU(PAKIIMOHHOMN PEIIETKH.

Pa3nen 6. OcHOBBI CHeNMAIBHOM TEOPUH OTHOCUTEIHLHOCTH.

I'paHunbl IPUMEHMMOCTH KJIACCUYECKOW MeXaHuKU. IlocTynmarsl cnenuaabHOM TEopuu
OTHOCHUTEJIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOW  uHTepBasl.  llpeoOpazoBanust  Jlopenma. Ycnosue
MPUYUHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEAJIEHUE BPEMEHM M COKpAIlEHUE
JUTVHBI.

OHeprus U UMITyJIbC PENSATUBUCTCKON YaCTHIIBL.

CBs3b MACCBhI C SHEPTUEH U UMITYJILCOM PEIISITABUCTCKOW YaCTUIIBI. DHEPIUS MOKOSI.



TexHudeckue yCTpOMCTBA U TEXHOJIOTMYECKUE IPOLIECCHI: CIIYTHUKOBBICIIPUEMHUKH,
YCKOPUTEIIN 3apsKEHHBIX YACTHIL.

Y4eHnuecKkui 3KCepuMEHT, 1a00opaTopHble pabOThl, MPAKTUKYM.

Onpenenenue UMITyJIbca U BHEepruu PENATUBUCTCKUX 4acTHIL (o
¢dotorpadusM TpeKOB 3apsKEHHBIX YaCTUI] B MATHUTHOM I10J1€).

Pasznen 7. KBanToBas ¢pusmnka.

Tema 1. KopnycKynapno-601H06011 0yaiu3m.

PaBHOBecHOe TeruioBoe HM3iMydeHHE (M3IydeHHE aOCOIIOTHO YEPHOTO Tela).
3akon cmemienus Buna. ['unoresa [1nanka o kBaHTax.

DOoTOHBI. DHEPTUS U UMITYJIBC (DOTOHA.

®otordpdexr. Onbitel A. I'. CroneroBa. 3akoHbl (poTtodddexra. YpaBHeHHEe DUHINTEHHA
st pororddekra. «KpacHas rpanumay porodddekra.

JlaBneHue cBeTa (B 4YAacTHOCTH, JaBJIEHWE CBeTa Ha aOCOJIIOTHO TOIVIOMIAIOIIYI0 U
a0COTFOTHO OTpaXkaroIIyto moBepxHocth). OnbrTel [1. H. JIebenena.

Bonnossie cBoiicTBa wactuil. Bomusl ne bpouns. JlnuHa BonHBI Ae bpoitnst u pazmepsl
o0jacTd JIOKaNW3alMW JABMKYIIeWcs dvactunbl. KopnyckymsipHO- BOJHOBOM — Jyallu3M.
Judpaxius 3JeKTPOHOB HAa KPUCTaIaX.

Crnennduka n3mepenunii B Mukpomupe. CooTHomenus: Heonpeaenéunocrei I elizendepra.

TexHuyeckue ycTpolcTBa M TEXHOJIOTMYECKUE IMPOLECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
(dhoTOaTUMK, TYHHEIbHBIH MUKPOCKOTI, COJIHEYHAs OaTapes, CBETOIUOI.

Hemoncmpayuu.

®oTo3]eKT Ha ycTaHOBKE C IMHKOBOM macTuHoi. McenenoBanue

3aKOHOB BHeEIIHETo (poTodddexra.

Hccnenosanue 3aBUCHUMOCTHU COTIPOTHBIICHUS TTOJTYTIPOBOTHUKOB oT
OCBEIIEHHOCTH.

Cseroanon. ConHeunas

Oarapes.

Yuenuueckuit sxcnepumenm, nabopamopmusie pabomaul, npaKmuxym.

Uccnenoanue hortopesncropa.

N3mepenne mocrosiuHoit Ilmanka Ha ocHOBe wuccienoBanus — Qorodddexra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKAa uYepe3 CBETOAMOJ OT HampsbkeHus. Tema 2.

Duszuka amoma.

OMBITHI 11O UCCIIEAOBAHUIO CTpOeHUs aToma. [TmanerapHas mojens atoma Pesepdopna.

[Tocrymater Bopa. M3nydenue u moriomeHue (OTOHOB MPH TEPEeXoJie aTOMAaC OJHOTO
YPOBHS DQHEPTHH Ha APYTOM.

Bunsl cnexktpoB. CriekTp ypOBHEH HEpruM aToMa BOJIOPOJA.

CnoHTaHHOE U BBIHYXJAEHHOE U3y4eHue ceera. Jlasep.

TexHu4eckue ycTpoicTBa U TEXHOJOTHUYECKHUE MPOIECCHI: CIIEKTPaIbHbIaHAIN3
(criekTpocKo), Ja3ep, KBAHTOBbII KOMIIBIOTED.

Jemoncmpayuu.

Mognens omnbita Pezepdopna. Habmronenue

JINHENYaThIX CIIEKTPOB.

VY CTpoiCTBO U IENUCTBUE CUETUNKA HOHM3UPYIOIIMX YacTull.OnpeneneHue

JUIMHBI BOJIHBI JIA3€PHOTO U31y4YECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopuvie pabomol, npakmuKym.

Habmtonenne nuHEHyaToro CuexkTpa.

HccnenoBanue ClieKTpa pa3peXeHHOrO0 aTOMAPHOI0 BOJOPOAA U U3MEPEHHUE MOCTOSIHHOU
PunGepra.

Tema 3. Duzuka amomnozo A0pa u 31eMEeHMAPHBIX YaACMUY,.



Hyknonnas moznens snpa I'eitzen6epra—lBanenko. 3apsa sapa. MaccoBoe 4HCIO siipa.
N3otomsl.

PannoaktuBHOCTH. Anbda-pacnajn. IIEKTPOHHBIM U MO3UTPOHHBIA OeTa- pacman. ['amma-
W3IIy4eHHE.

3aKkOH paJuMoakTUBHOroO pacnaga. PanmoakTtuBHble H30TONBI B mpupoae. CBoiicTBa
HOHU3MPYIOLIErO0  U3JydeHMs. DBiMsgHue  paguoakTMBHOCTH Ha  JKMBBIE  OPraHU3MBI.
EcrectBennslit pon uznyuenns. Jlozumerpusi.

DHeprus CBSA3M HYKJIOHOB B siape. Anepubie cuiibl. JlegekT Macchl aapa.

Snepubie peaknuu. [lenenne wu cuHTe3 sAAep. SpepHble peakTophl. [IpoGrmembl
YIOPABIISIEMOTO  TEPMOSJIEPHOTO CHUHTE3a. OKOJIOTMYECKHME AaCHEeKThl Pa3BUTHUS  SACPHOMU
SHEPIeTHUKU.

Meroasl perucTpaniud M HCCIECIOBAaHUSA DJJIEMEHTapHBIX 4YacTul. DPyHIaMEHTAIbHbIC

B3aUMOJACUCTBUA. baprOHBI, ME30HBI U JICNTOHBI.

[IpencraBnenue o CrannaptHoit Mmoaenu. KBapk-TiitooHHast MOJIEb aIpOHOB.

®dusuka 3a npenenamu CtannapTHod Mojenu. TéMHast MaTepust U TEMHAs! SHEPTUSl.

EauncTBO usnyeckoil KapTHHBI MUPA.

TexHuueckue yCTpoMCTBa U TEXHOJIOTMYECKUE MPOLECCHI: JO3UMETP, Kamepa BuibcoHa,
SIIEPHBIN  pEaKTOp, TEPMOSACPHBIA peakTop, aroMHass Oom0a, MarHUTHO-PE30HAHCHAs
TOMOTpadws.

Yuenuueckuit sxcnepumenm, nabopamopmnsie padbomaul, npaKmuxym.

HccnenoBanue TpekoB yacTull (o roToBbiM dotorpadusm). Mccnenoanue

paanoaKkTUBHOIO (JOHA C UCIIOIB30BaHUEM JTo3uMeTpa.M3yuenue noriomeHus oera-

YaCTHI] ATFOMUHUEM.

Pa3nen 8. D1eMeHTHI aCTPOHOMUH M ACTPOPU3NKH.

Dtanbl pa3BUTHs acTpoHOMUU. [IpuKiIagHOE U MUPOBO33PEHUECKOE 3HAUCHHUEACTPOHOMHUH.
[IpuMeHUMOCTh 3aKOHOB (DM3UKHU JIs1 OOBSICHEHUSI IPUPOJIBI KOCMUYECKUX OOBEKTOB.

Meroasl acTpoHOMHUYECKHX HccienoBaHuii. COBpPEMEHHBIE OINTUYECKHE TEJIECKOIIbI,
PaMOTENECKOIbI, BHEATMOC(EpHAsE aCTPOHOMHSI.

Bun 3Bé3nH0r0 HeOa. Co3Be3nust, spKue 3BE3/bl, TUIAHETHI, UX BUIUMOE JIBHYKCHHE.

Conneunas cucrema.

Comnne. ConHeunas akTUBHOCTh. McTounuk sHeprun ColiHIa u 3BE3]1.

3BE3/1bI, HX OCHOBHBIE XAapaKTepUCTUKH. JluarpamMma «CHEKTpadbHBIM Kiacc —
CBETUMOCTB». 3BE3/bl TJIABHOM MOCIEI0BATENLHOCTH. 3aBUCUMOCTh «MAacCa — CBETUMOCTh» JIJIsl
3BE31 IUVIABHOM  IOCJIENOBATENBHOCTH. BHyTpeHHee crtpoeHme 3BE3n. CoBpeMEHHbIE
MPEICTABICHUS O TPOUCXOKICHUU U HBOTONMU COJHIIA U 3BE3]T. DTaIlbl )KU3HU 3BE3I.

Mueunsiii [1yte — Hamia ["amaktuka. [Tonoxenue u geuxenue Connina Bl anmaktuke. Tumbl
rayakTuk. PaguoranakTiuku u kBazapel. UEpHBIE ABIPHI B S/Ipax TaaKTHK.

Bcenennas. Pacmpenue Beenennoii. 3akon Xa06na. Pazberanue raiakTuk.

Teopus bonporo B3peiBa. PenukroBoe usiydeHue.

Macmrabnass ~ ctpykrypa  Bceenennoil.  Meraranaktuka.

Hepeménnsie npobieMbl aCTpOHOMUM.

Yuenuueckue naonrooenus.

HabGmionenuss 3BE&3mHOro Heba  HEBOOPYXKEHHBIM  IJ1a30M C  HCIOJb30BaHHUEM
KOMITBIOTEPHBIX TMPWJIOKEHUNH Ui ONpeAeNieHUs TOJOXKEHUs HeOeCHBIX OO0BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be31usi CEeBEPHOro MOJYIIAPUs U IPKHUE 3BE3bI.

HaGmtonenus B Teneckon JIyHbI, IUTaHET, TYMAHHOCTEH M 3BE3HBIX CKOTIJICHUH.

Du3nYeCKH MPAKTUKYM.

CrniocoObl u3mMepeHus: (PU3MUECKUX BEJIMYMH C MCIIOJNIb30BAHUEM aHAJIOTOBBIXU IIU(PPOBBIX
U3MEpPUTENbHBIX MPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U



OTHOCUTEJIbHBIE ~ TOTPEIIHOCTH  M3MEpeHHH  Qu3nueckux BenuuuH. OneHka TIpaHMUIL
MOrPEITHOCTEH.

[IpoBeneHNEe KOCBEHHBIX HW3MEpPEHUWH, WCCICIOBAaHUN 3aBUCHUMOCTEH  (PU3NYCCKUX
BEJIMYMH, MPOBEpKa MPEAJIOKEHHBIX THIOTE3 (BBIOOp M3 padoT, OMHMCAHHBIX B TEMaTHUECKUX
paszzaenax «Y4eHU4YeCKU SKCIIEPUMEHT, J1JaOOpaTOpHbIE pabOThI, IPAKTHKYM).

O0o0maroniee noBTOpPEeHUE.

O06o0muieHne U cucTeMaTH3alMs COACPIKAaHUS Pa3leNoB Kypca «MexaHuKay,
«MonekynspHass (GU3MKa U TEPMOAMHAMHUKAY», «DJNEKTpoAMHaMuKay», «KoynebaHus U BOIHBIY,
«OCHOBBI CHENMAJIBHONH TEOPHUH OTHOCUTENBHOCTHY, «KBaHTOBas ¢Qusukay, «IeMeHTHI
aCTPOHOMMHU U aCTPOPUBUKIY.

Ponp Qu3ukum M acTpOHOMHM B SKOHOMHYECKOH, TEXHOJOIMYECKOH, COLMAIbHOH MU
THUYECKON cdepax JesTeNbHOCTH YeNOBeKa, poJib U MecTo (U3MKHM M acCTPOHOMHUHU B
COBPEMEHHOM HAy4YHOM KapTHHE MHpA, 3HAYCHHUE OIMCATEIBHOW, CHCTEMAaTU3UPYIOLIEH,
OOBSICHUTENIEHOW M MIPOTHOCTHYECKOW (PYHKIMI (PU3NUECKOI Teopuu, poiib (pU3HYecKor TeOpHH
B (pOpMHUPOBAaHUM NPEACTABICHUN O (U3NYECKON KapTHHE MHUpPA, MECTO (PU3UYECKON KAPTHHBI
MUpa B 00ILIeM psiy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IPEACTABICHUN O IPUPOJE.

Me:xknpeaMeTHbie CBSI3H.

N3yuenue kypca ¢pusuku yriyoséHHoro ypoBHsa B 11 kitacce ocCyliecTBIsETCS ¢ y4ETOM
COJZIepKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTWKH, OHOJOTMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nOHAMUA, C6A3AHHBIE C UZYUEHUEM MEMOO06 HAYUHO20 NO3HAHUA:
SBJICHHE, HayyHbIH (akT, rumoresa, ¢uU3MUeckas BEIUUMHA, 3aKOH, TEOpHUs, HaOIIOJCHUE,
AKCIIEPUMEHT, MOJIETUPOBAHUE, MO/JIENb, U3MEPEHNUE, TIOTPEITHOCTH U3MEPEHU, U3MEPUTEIbHbBIE
npubopsl, nudposas sadoparopusi.

Mamemamuxka: penieHre cucteMbl ypaBHeHUH. Tpuronomerpuueckue QyHKIMH: CHHYC,
KOCHUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOKIECTBO. BeKTopbl M HX
MPOEKIIMM HAa OCU KOOpAMHAT, CIOXKE€HHE BEKTOpoB. [Ipou3Bo/HBIE 37I€MEHTapHBIX (QYHKIIMM.
[Tpu3Haku moo0us TPEYroIbHUKOB, ONpeeNIeHHe TUIOIAAN IOCKUX (GUryp u oobéma Te.

Buonozua:. >nextpuueckue SBICHHUS B KUBOM Npupojie, KosieOaTeslbHblE ABMXKEHUS B
KUBOM  TNpHUpPOAE,  DKOJOTMYECKHME  PUCKM  TpPU  IPOU3BOJACTBE  3BJIEKTPOIHEPIHH,
JIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYXKAIOIIEW Cpelbl, YJIbTPa3BYKOBas JAMATHOCTHKA B
MEIUIMHE, ONTUYECKUE SBJICHUS B )KUBOM IIPUPOJIE.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYN, KpUCTaJUNIM4YecKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIITMUECKON PEIIETKH, CHEKTPaIbHbBIN aHAIN3.

TI'eozpaghusa: marnuTHBIE TOMIOCA 3€MJIH, 3aJIe)KW MAarHUTHBIX Py, GOTOChEMKA 3eMHOU
MMOBEPXHOCTH, cericMorpad.

Texnonozua. NpUMEHEHUE TTOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB, 3JIEKTPOJIBUTaTEIb
SlkoOu, TreHepaTop TMEPEeMEHHOr0 TOKA, HWHAYKIMOHHAs TIe4b, JUHUM 3JEeKTpoliepeay,
AJIEKTPOJIBUTATENh, pajap, paJUONpPUEMHHK, TEIeBU30p, aHTeHHa, Tenedon, CBY-meus,
yJIbTPa3ByKOBasi JTUArHOCTHKA B TEXHUKE,

HpOeKHHOHHBIf/'I alrrapar, BOJIOKOHHAasA OIITHKA, COJTHCUHAA GaTapeﬁ, CHYTHI/IKOBLICHpI/IéMHI/IKI/I,
AACPHAA SHCPrEeTUKA U IKOJIOTUYCCKUC ACIICKThI eé Pa3sBUTHA.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TIIPOI'PAMMEBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHMAJIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHoCTHBIE pe3yJIbTaThl OCBOCHHS yueOHOro npeamera «Dusmka» JOKHBI OTPaXaTh
TOTOBHOCTh U CHOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBAThHCS CHOPMUPOBAHHOW BHYTpPEHHEH
MO3ULMEN JIMYHOCTH, CUCTEMOH LIEHHOCTHBIX OpHEHTAlMH, IIO3UTUBHBIX BHYTPEHHUX
yOeXIEHHI, COOTBETCTBYIOIIMX TPAJAMIHOHHBIM IIEHHOCTSAM POCCHICKOro  0OIIecTBa,
pacuIMpeHre >KM3HEHHOI'O OIbITa M OMbITAa JEATEIbHOCTH B IPOLIECCE PEaTU3allMd OCHOBHBIX
HaIlpaBJICHU BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YaCTH:

rPA’XKAAHCKOI0 BOCIIUTAHUSA:

¢ CQOPMHUPOBAHHOCTh IPAaXJAHCKOW MO3UIMH O0ydYaromerocss Kak aKTUBHOIO U
OTBETCTBEHHOT'O YJIEHa POCCUIMCKOr0 00IIECTBa;

o IPUHATHE TPAAULMOHHBIX OOIIEUYETIOBEUECKUX T'YMAHUCTUYECKUX U JIEMOKPATHYECKUX
LIEHHOCTEH;

® TOTOBHOCTh BECTH COBMECTHYIO JIEATEIILHOCTh B MHTEPECaX TPaKAaHCKOro OOIIecTBa,
y4acTBOBaTh B CAMOYIIPABJIEHUU B 00pa30BaTeIbHON OpraHu3aluu;

® YMEHHUE B3aMMOJCICTBOBATh C COLMAIBHBIMA HHCTUTYTAMHU B COOTBETCTBHUM C HX
GYHKIUSMU ¥ Ha3HAUYCHUEM;

® TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOM 1E€ATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHUSA:

¢ c(hOpMHUPOBAHHOCTH POCCUNCKOM Tpak1aHCKON MIEHTUYHOCTH,IaTPUOTU3MA;

¢ [ICHHOCTHOE OTHOLIEHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, AOCTHKEHMSM POCCHUICKUX
Y4€HBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

¢ c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO IOBE/ICHUS;

 CIIOCOOHOCTD OLICHMBATh CUTYAIUIO U MPUHUMATh OCO3HAHHBIE PEIICHUsI, OPUEHTHPYSICh
Ha MOpaJbHO-HPABCTBEHHbIE HOPMBI W IIEHHOCTH, B TOM 4YHCII€ B JESATEIbHOCTH
Y4€HOTO;

® OCO3HAHME JMYHOTO BKJIaJ1a B IOCTPOCHHUE YCTOMYMBOTO OYIyIIETO.

3CTETHYECKOr0 BOCIIUTAHUS:

®OCTETUYECKOE OTHOLIEHHME K MHpPY, BKJIKOYas JCTETUKY HAY4YHOIO TBOPYECTBA,

npucyuiero Gpusnyeckon Hayke.
TPYAOBOI0 BOCIIUTAHUS:

e HTEpeC K pa3n4YHbIM chepaMm NpodhecCHOHAIBHON NeSTeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3MKON M TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOp Oyymiei
npodeccur U pearTu30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIE TJIaHbI;

© TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa3oBaHMIO B 00JacTH (PU3UKH HA
MPOTSHKEHUM BCEH KU3HH.

IKOJI0OTNYeCKOr0 BOCIIUTAHUS:

e c()OPMHUPOBAHHOCTH PKOJOTUYECKONW KYJIbTYpbI, OCO3HaHHE T00aIbHOroXapakTepa
HKOJIOTHYECKUX MPOOIIeM;

¢ IUITAHUPOBAHKUE M OCYIIECTBIICHUE JEHCTBUH B OKPYKAIOIIEH Cpelie HAOCHOBE 3HAHUS
1eJIed YCTOMYMBOTO pa3BUTHUA YEJIOBEUECTBA;

® PaCIIMPEHUE ONBITA AEATEIBHOCTU 3KOJOTMYECKON HaIpaBIEHHOCTH HAOCHOBE
MMEIOIIUXCS 3HAHWUH 10 (PU3HKE.

HEeHHOCTH HAYYHOI'0 MO3HAHMS:
¢ cC(hOPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO



pa3BUTHS (PU3NMUECKON HAYKH;
® OCO3HaHUE IIEHHOCTU HAYYHOU NI TENbHOCTH, TOTOBHOCTh B IpOIIecCe U3ydeHUs (PU3HKH
OCYILIECTBIIATh IPOEKTHYIO U HCCIIEI0BATENbCKYIO EATEIbHOCTh HHAUBUAYAIBHO U B

rpymre.

METAIIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YueOHbIe nelicTBusibazoBble
JOTHYecKHe NeHCTBUA:
® CaMOCTOSITEIBHO dbopMynupoBaTh U aKTyaJu3upoBaTh pooiemy,
paccMmarpuBath €€ BCECTOPOHHE;
® OIIPENICISATh 1IeNI JIeATENbHOCTH, 3aaBaTh MapaMeTpbl U KPUTEPUU UXJIOCTHKEHUS;
® BBISIBIISITh 3aKOHOMEPHOCTH U TPOTHBOPEUUS B  paccMaTpUBaeMbIX
(bU3MYECKUX SIBICHUSAX;
e pazpabarbIBaTh IJIaH pPEHICHHUS MPOOJIEMbl ¢ y4ETOM aHaIM3a MMEIOIINXCS
MaTepHUANIbHBIX U HEMATEpUaAIbHBIX PECYPCOB;

® BHOCHUTDH KOPPCKTHUBBI B JACATCIIBHOCTD, OLICHUBATh COOTBETCTBUC
PE3YyIbTAaTOB LCIAM, OHCHUBATDh PUCKHU HOCJ'IGI[CTBI/Iﬁ JCATCIIbHOCTH,
® KOOPANHUPOBATDH n BBIINIOJIHATD pa60Ty B YCJIOBHUAX p€ajibHOIO,

BUPTYQJIBHOTO 1 KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS,

® Pa3BMBATh KPEATUBHOE MBIIJICHUE TTPU PEIICHUH KM3HEHHBIX TPOOJIEM.

ba3oBble uccienoBaTeIbCKUE 1€HCTBUS

e BJIaJIETh HAYYHOU TEPMUHOJIOTHEHN, KIIFOUEBBIMU MOHATUSIMH ¥ METOIaMU(PU3NUECKON
HayKH;

® BJIaJICTh HaBBIKAMHU Y4eOHO-HCCIIEI0BATENbCKOM U MPOEKTHON IEATEIHHOCTH B 00JIacTH
(u3uKHU, CIMOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIOMCKY METOJ/IOB
pemieHus 3amad  (QU3MUECKOTO COJEp)KaHUs, MPUMEHEHUIO Ppa3IUYHBIX METOJOB
IMO3HAHUS;

® BJIQJIETh BHJIAMH JIEATEILHOCTH 1O TOJYYCHHIO HOBOTO 3HAaHMs, €r0 HWHTEPIIPETAIluH,
npeoOpa3oBaHMI0 U MPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX CUTYallUsIX, B TOM YHUCIE TIPU
CO3/IaHUU YYEOHBIX MMPOEKTOB B 00JI1aCTH (PU3UKH;

® BBISIBJISITh TIPUYMHHO-CIICJICTBEHHBIE CBS3W M aKTyaJIM3UPOBATh 3a/lady, BBIJIBUTATH
TUTIOTE3y €€ pelleHus, HaXOIuUTh AapryMEHThl IS JOKa3aTelbCTBA CBOUX
YTBEPKJICHHH, 3a7aBaTh TapaMeTPhl U KPUTEPHUH PEIICHNUS,

® AHATTM3UPOBATh TOJYYCHHBIE B XOJA€ pEHICHHs] 3aJaud pPe3yNlbTaThl, KPUTHUUYECKU
OLICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE BHOBBIX YCIOBHSIX;

e CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJayu B 0Opa30BATEIHHOM JACSITEIHHOCTH, B
TOM YHCJIC TIPU U3YUCHUU (DU3UKH,

e 1aBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, OLICHUBATh TPUOOPETEHHBIN OTIBIT;

eyMeTb  IIE€PEHOCUTH 3HaHUA 10 (u3MKe B  MPAKTUYECKYIO 00J1acTh
JKH3HEACATEILHOCTH;

e YMETh HHTEIPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTeH;

e BBIJIBUTATh HOBBIC UJIEH, TTPE/IaraTb OpUTrHHAIBHBIC TTOAXObI U PEIICHUS;

® CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIIHNE ATbTEPHATHBHBIC PEIIICHHUS.

Pa6ora ¢ unpopmanueii:

e BJIaJICTh HAaBBIKAMU TOJyYCHHS HHGOpMAIHK (PU3NUECKOTO COACPIKAHUS U3 UCTOYHHKOB
Pa3HBIX THUIIOB, CAMOCTOSATEIBLHO OCYIIECTBIATH IMOWCK, aHAIW3, CUCTEMATH3aluI0 U
WHTEpIpeTaIuio nHGOopMaIuy pa3aTudHbIX BUIOB U (OPM MPECTaBICHUS;

e OI[EHUBATH IOCTOBEPHOCTH HH(POPMAIIHH;



® CTIOJIB30BATh CPEACTBA HH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIIOTHHA B
pEUICHNN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OpTraHM3allMOHHBIX 3agad C
coOmrofieHreM TpeOOBaHWN IPrOHOMUKHM, TEXHHKH O€30MACHOCTH, THTHUCHBI,
pecypcocOepexeHus, MNPaBOBBIX M JTUYECKHX HOPM, HOPM HH(GOPMAIMOHHON
0€30IaCHOCTH;

e CO3/aBaTh TEKCThl (DPU3MYECKOrO COJCp)KaHWs B pPa3NUUHBIX (opmarax ¢ ydérom
Ha3HauyeHUs HMHGOpPMAIMM W LEJICBOM ayIUTOPHH, BBIOMpAas ONTUMAIBHYIO (OopMy
MIPEJCTABICHUS U BU3YaTU3AIHH.

KomMyHHKaTHBHBbIE YyHUBepcaabHbIe yueOHbIe el CTBHS:

® OCYIIECTBIIATH OOIIEHUE HA YPOKaxX (PU3UKU U BO BHE-YPOUHOU AEATEIbHOCTH;

e pacro3HaBaTh MPEANOCHUTKA KOH(DIUKTHBIX CUTYAIH U CMAT4aTh KOH(DIUKTHL;

e pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHHUSI C HCIIOJIBb30BAHUEM SI3BIKOBBIX
CPEICTB;

¢ IOHMMATh U UCIOJIb30BATh MPEUMYILECTBA KOMaH/HON U MHIUBUAYAIbHON PabOTHI;

¢ BEIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX NEHCTBUN C y4€TOM OOIIMX WHTEPECOB M
BO3MOXKHOCTEH Ka)KJI0T0 4JI€Ha KOJUIEKTHBA;

e [pDUHUMATh 1I€JIM COBMECTHOH JEATEIbHOCTH, OPraHU30BBIBATH U KOOPAUHHUPOBATH
NeHCTBUS MO €€ JOCTM)KEHUIO: COCTAaBJATh IUIAH JACUCTBUN, paclpeiessTh PO C
y4€TOM MHEHUH Y4aCTHUKOB, 00CYX/1aThPe3yIbTaThl COBMECTHOM pabOThI;

 OIICHHMBATh Ka4eCTBO CBOET0 BKJIAJa M KKJOI0 yYaCTHMKA KOMaH/bI B OOIIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

e [IpeyIaraTb HOBBIE IIPOEKTHI, OLIEHUBATh WJEU C MO3ULUN HOBHU3HBI, ODUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

® OCYIIECTBIISITh IIO3UTUBHOE CTPATETMYECKOE IIOBEJCHHWE B PA3JIMYHBIX CHUTYyaIUsX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHHE, OBITh MHUIIUATHBHBIM.

PeryasitTuBHble  yHUBepcajibHble Yy4yeOHble  JelCTBUS
Camoopranu3anmusi:

® CaMOCTOSITEIbHO OCYILECTBIIATh MO3HABATENIbHYIO JIEATENBHOCTh B 00MacTH (U3MKH U
aCTPOHOMMHU, BBISABIIATH MIPOOJIEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1auH;

® CaMOCTOSITEIBHO COCTAaBJIATh IUIAH PEIIECHUS PACUETHBIX M KaueCTBEHHBIX 3azady, IUIaH
BBITIOJTHEHUS MPAKTUYECKOW pabOThl C yUETOM HMMEIOIIUXCSI PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U MPEIIIOYTECHHI;

e 1aBaTh OLIEHKY HOBBIM CUTYAallHsIM;

® pacIIUPATH paMKU y4eOHOTO MTpeIMeTa Ha OCHOBE JIMYHBIX NMPEATNOUYTCHUN;

e JIeJIaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a
pelIeHue;

® OIICHUBATh IPHOOPETEHHBIN OIBIT;

® CIOCOOCTBOBaTh (POPMHPOBAHUIO M TIPOSBICHUIO JSPYIUIMH B 001acTH (DHU3UKH,
MOCTOSIHHO TOBBIIIATh CBOM 00pa30BaTeNbHBINA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHATbHBIN HHTEJJICKT:

¢ 1aBaTh OLICHKY HOBBIM CHUTYyallWsIM, BHOCUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLCHUBAThH
COOTBETCTBHUE PE3YNIbTATOB LEIISAM;

e BJIa/ICTh HAaBBIKAMU TO3HABATEIBHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX ACUCTBUIM
Y MBICIUTENBHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMIA;

® ICIIOJIB30BaTh NPUEMBI pe(IeKCHHU JJIs1 OLIEHKU CUTYalluH, BIOOpA BEPHOTO PEILICHMUS;

® YMETh OLIEHUBATh PUCKU 1 CBOEBPEMEHHO IPUHUMATh PELLIEHUS 110 UX CHUIKEHUIO;

e [PUHUMATh MOTUBBI U apTYMEHTHI APYTUX NIPU aHAJIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

e IPUHUMATH ceOs1, TOHMMasi CBOM HEJOCTATKH U JOCTOUHCTBA,

e IPUHUMATh MOTUBBI U apTYMEHTHI APYTUX NIPU aHAJIN3€E PE3YJIbTATOB JIEATEIbHOCTH;



e [IPU3HABATh CBOE MPABO M MPABO JAPYTUX HA OMIHMOKH.
B npouecce AOCTUIKCHHUA JIMYHOCTHBIX PC3YJIbTATOB OCBOCHHUA IIPOTpaMMBbI IO (1)I/I3I/IKC JJIA
YPOBHSI CpeAHEro 00mero oOpa3oBaHus y OOYyYaArOIIUXCS

COBEPILIEHCTBYETCS SMOIMOHAIBHEIN HHTEIIICKT, MpeAnoIararonni
c(hopMUPOBAHHOCTD:
e CaMOCO3HAHHS, BKJIFOYAIOIIETO CIIOCOOHOCTH IIOHUMATh CBOE

OMOIIMOHAIIBHOE  COCTOSIHWE, BUJACTh  HANPABICHHUS  Pa3BUTUS  COOCTBEHHOMN
AMOITMOHAIBHOU cepbl, OBITH YBEPECHHBIM B ceO¢;

e CaMOpPETyJIUPOBAHHS, BKITIOYAFOIIETO CaMOKOHTPOITb, yMEHHUE NpPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CHOCOOHOCTh  aJaNnTUPOBaThCI K
AMOIMOHAIBHBIM U3MEHEHUSIM U MPOSIBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;;

¢ BHYTPCHHEW MOTHBAIIMH, BKJIIOYAIONICH CTPEMJICHHE K JOCTIIKEHHIO IICIH M YCIEXY,
OINITUMH3M, HHUIIMATUBHOCTh, YMCHHUE JICHCTBOBATh, HCXOJISl U3 CBOMX BO3MOXKHOCTEH;

® OMIIATHUH, BKIIOYAIONICH CIIOCOOHOCTh MOHUMATh 3MOIMOHAIBLHOE COCTOSIHHE IPYTHUX,
VYUTHIBATh €TI0 TPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COYYBCTBHIO H
COIIEPESIKUBAHMIO;

e COIMAJIbHBIX HABBIKOB, BKIIFOYAKIINX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHUS C JPYTUMH
JOBMH, 3200THTHCS, TIPOSIBIISITH HHTEPEC M pa3peniaTh KOH(PIUKTHL

I[MPEAMETHBIE PE3VJIbTATDI

K xoHny obydenus B 10 knacce npenmeTHble pe3yabTaThl Ha YriyOJIEHHOM YPOBHE JIOJIKHBI
OTpaXkaThb C(POPMHUPOBAHHOCTD Yy O0YUAIOIIUXCS YMEHUH:

e [IOHUMAaTh pPOJb (PU3UKK B HKOHOMHUYECKOM, TEXHOJIOTMYECKOM, 3KOJIOTUYECKOMH,
COLMAJILHOW M ATHYECKOU cepax NesTeTbHOCTH YeJIOBEKa, pojib U MECTO (U3UKHU B
COBPEMEHHOM HAay4YHOU KapTHUHE MHDpa, 3HAYCHUE ONKUCATENIbHOM,
CUCTEMATU3HUPYIOIIeH, OOBSCHUTEIBHON M MPOTHOCTUYECKOW (YHKIUN (PU3nyYecKout
TEOPUH — MEXAHUKH, MOJIEKYJIIPHOH (U3MKU U TEPMOAMHAMHUKHU, POJIb (U3UUECKOI
TeopuH B (GOPMUPOBAHUU MIPEICTABICHUN O (PU3NUECKOI KapTHHE MUPA;

® pa3IUy4aTh YCIOBUS NPUMEHUMOCTH MoJesel (U3MUeCKUX Tesl U MPOLECCOB (SIBICHUMN):
MHEepLMaJbHas CUCTeMa OTCY€Ta, aOCOJIOTHO TBEPJOE TENO, MaTepUabHAs TOYKA,
PaBHOYCKOPEHHOE JIBXKEHHE, CBOOOIHOE MaJieHHe, a0COMOTHO ynpyras Jedopmanus,
a0COJIIOTHO YNpyroe U aOCOJIIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIENH Ia3a, XKHUIKOCTH
1 TBEPJIOTO (KPUCTAJUIMUECKOT0) Teja, UIealbHbIN I'a3, TOUEUHBIA 3aps]], OJHOPOIHOE
ANEKTPUYECKOE T0JIE;

e pa3MuaTh ycIOBUA (TpaHUIBI, O00JACTH) TPUMEHUMOCTH (PU3NUECKHX 3aKOHOB,
MMOHUMAaTh BceoOUMI XapakTep (QYyHIAMEHTAIbHBIX 3aKOHOB M OTrPAaHUYEHHOCTb
MCIOJIb30BAaHUS YACTHBIX 3aKOHOB;

® AHAIM3UPOBATH U OOBSACHITH MEXaHUYECKHE MPOLIECCHI U SBJICHUS, UCIOIb3Ys. OCHOBHBIE
MIOJIOKEHHUST M 3aKOHbl MEXAaHUKH (OTHOCUTEJIBHOCTh MEXAaHMYECKOIO JIBUYKEHUS,
(GbopMyIibl KHUHEMAaTUKH PaBHOYCKOPEHHOTO JBMKEHMs, mpeoOpa3oBaHus [ anues s
CKOPOCTH U IEepeMelIeHus, 3aKOHbl HbhIOTOHA, MPUHIMIT OTHOCHUTENBHOCTH | 'anmuies,
3aKOH BCEMHUPHOI'O TATOTEHMS, 3aKOHBl COXPAaHEHHUS HMIYJIbCAa W MEXAHHYECKOU
SHEpPIUuu, CBsA3b PA0OTHI CHUJIIBI C HM3MEHEHHEM MEXaHWYECKOH HHEepIruu, YCIOBUS
paBHOBECHsI TBEPAOIO Teia), P IATOM HCIONIb30BaTh MAaTEMaTHUECKOE BBIPAKEHUE
3aKOHOB, YKa3bIBaTh YCJIOBUS NMPUMEHUMOCTH (U3NYECKUX 3aKOHOB: MPEOOpa30OBaHUA
lNanunes, BTOporom Tperbero 3aKk0HOB HBIOTOHA, 3aKOHOB COXpaHEHUs UMIYJbCa U
MEXaHUYECKON 3HEPTUH, 3aKOHA BCEMUPHOI'O TATOTEHUS;

® AHAJIM3UPOBATH U 00BACHATH TEMIOBLIE OPpONLCCChI U ABJICHUA, UCIIOJIB3Yd OCHOBHBLIC ITOJIOKCHUA



MKT u 3aKOHBI MOJICKYJIAPHOW (DU3UKH M TEPMOJIUHAMUKH (CBS3b MABIICHUS HACATLHOTO raza
CO CpelHEW KMHETHYECKOW 3HEpPrueil TEIIOBOro ABMKEHHUS M KOHLUEHTPALMEN ero MOJIEKYyJ,
CBSI3b TEMIIEPATYPHI BEIECTBA CO CPEIHEN KMHETUYECKOW SHEPTUell TETIOBOTO IBUKEHHS €T0
YaCTHII, CBS3b JABJIICHUS HIEAILHOTO Ta3a C KOHIEHTpAIMe MOJIEKYN M €r0 TeMIepaTypou,
ypaBHeHue MenneneeBa—Knaneiipona, mepBblii 3aKOH TEPMOJMHAMHKH, 3aKOH COXPAHEHUS
SHEPTMM B TEIUIOBBIX IIpPOIleccax), IPH DTOM HCIOJIb30BaTh MaTEMaTHYECKOe
BBIPQXKEHHE 3aKOHOB, YKa3bIBaTh YCJIOBHS MPUMEHUMOCTH ypaBHEHHS MeHeneeBa—
Knaneiipona;

® AHATTM3UPOBATH U OOBSICHATH NEKTPUUCCKUE SIBICHUS, HCIIOIb3YysI OCHOBHBIC ITOJIOKEHUS
W 3aKOHBI JJICKTPOJMHAMHUKHN (3aKOH COXPAHECHHsS AJICKTPUYECKOTO 3apsijia, 3aKOH
Kynona, moTeHUUATBHOCTH SJIEKTPOCTATUYECKOTO TOJsA, MNPUHIMUII CYHEPHO3ULINT
3JIEKTPUYECKHUX IOJIEH, IPU 3TOM YKa3bIBasi YCIOBUS IPUMEHUMOCTH 3aKkoHa KyioHa, a
TaKKe MPAKTUYECKU BAKHBIE COOTHOIICHHUsS: 3aKOHBI OMa HJisi y4acTKa LENH U s
3aMKHYTOM aJieKTpudeckoi 1enu, 3akon J[xoyna—Jlenna, npaBuia Kupxroda, 3aKoHbI
dapajnes s JIEKTPOIN3a);

® ONTUCHIBATh (DU3MYECKHE TPOIECCHl M SIBJICHUS, MCIOIB3Ysl BEIUYHHBI: IEPEMEIICHHE,
CKOPOCTB, YCKOPEHUE, UMIIYJILC TeJla U CUCTEMBI TEJl, CUJIa, MOMEHT CUJIbI, JIaBJICHUE,
MOTEHIMAIbHAS JHEPTUs, KUHETUYECKas SHEPrHs, MEXaHWueckas 3Heprus, padora
CHJIBI, LEHTPOCTPEMUTEINBHOE YCKOPEHUE, CHJIa TSKECTH, CHWJIAa YIPYIOCTH, CHIIA
TPEHUs, MOITHOCTh,YHEPTUS B3aUMOJICHCTBUS Tella ¢ 3eMIIél BOJIM3HU €€ MOBEPXHOCTH,
SHEpPrusi ynpyrou aepopManv TPY>KUHBI, KOJUYECTBO TEIUIOTHI, a0COJIOTHAs
TeMmreparypa Tena, paboTa B TEpPMOIWHAMUKE, BHYTPEHHSSI JHEPrUs HACATBHOTO
OJTHOATOMHOTO Ta3a, paboTa MIEANTbHOTO ra3a, OTHOCUTENbHAsI BIAKHOCTH BO3/yXa,
KIIl wmaeanbHOrO TEIJIOBOIO JABUTATENsl; SJEKTPUUYECKOE TMOJe, HANpPsKEHHOCTh
BIIEKTPAYECKOTO TIOJIsI, HANPSKEHHOCTH IOJSA TOYEHHOTO 3apsifa WM 3apsyKEHHOTO
mapa B BaKyyMe€ U B JUDJIEKTPUKE, IMTOTEHIUAI JIEKTPOCTATUYECKOrO MO, pa3HOCTh
IMOTEHIIAAJIOB, JJIEKTPOABIDKYIIAsA CHJIa, CHJIA TOKA, HalpsKEHWE, MOIIHOCTH TOKa,
JJIEKTPUYECKasT EMKOCTh IJIOCKOIO KOHJEHCATOpa, CONPOTUBIICHHE ydacTKa LIENU C
IMOCHEIOBATENBHBIM U NAPAUIENBHBIM  COCAWHEHUEM  PE3UCTOPOB,  DHEPIrUs
JJIEKTPUUYECKOTO MOJIA KOHAECHCATOpa,

® O0BSICHATh OCOOEHHOCTH TMPOTEKAaHUs (U3UUYECKUX SIBIICHUN: MEXaHUYECKOE JIBH)KCHHE,
TEIUIOBOE JIBIDKEHHWE YAaCTUI[ BEIIECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE
newkenune, auddy3us, WUcMapeHue, KUTICHWE W KOHJCHCAIWs, IUIaBJIeHHEe |
KpUCTAJUIU3aLN, HaIIpaBJIEHHOCTh TEIUIoNEpEIaun, DJIEKTPU3ALUS TEN,
OKBUIIOTEHIIHAIBHOCTh IIOBEPXHOCTH 3apPsSKEHHOIO IIPOBOJHUKA,

¢ IPOBOJIUTH HCCIIEAOBAHNE 3aBHCHUMOCTH OJHOW (DU3MYECKON BEIHYMHBI OT APYroil C
HCIOJIb30BAHUEM TIPSAMBIX H3MEPEHHI, NpPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(buKcUpOBaTh Pe3yabTaThl MOTYYSHHONW 3aBUCHMOCTH (PU3NYECKUX BEIUYMH B BHJIE
rpaduKoB ¢ y4€ToM
aOCONIOTHBIX ~ TOTPENIHOCTe HM3MEPEeHUH, JelaTh BBIBOABI IO pe3ylbTaTam
HUCCIIEIOBAHUS,

¢ IPOBOJIUTh KOCBEHHBIC M3MEpPEeHHs] (PU3UYECKHX BEIWYMH, TPU OTOM BBIOMpAThH
ONTHUMAJBHBIA METOJ W3MEPEHHUs, OICHUBATh aOCONIOTHBIE W OTHOCUTEIHHBIC
MOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHHIA;

® IPOBOJIUTH OMBITHI MO MPOBEPKE MPEAIOKEHHON TMIOTE3bI: IJIAHUPOBATh SKCIIEPUMEHT,
coOMpPaTh IKCIEPUMEHTAIILHYIO YCTAHOBKY, aHATU3UPOBATHIIOTYICHHBIE PE3yIbTaThl U
JIeJIaTh BBIBOJI O CTATyCE MPEIIOKEHHON TUIIOTE3HI;

e cOOMOIaTh TMpaBmiia 0E30MacHOr0 TpyAa MPU TMPOBEICHUU HCCICIOBAaHUN B paMKax
y4eOHOT0 SKCIEPUMEHTA, MPAKTUKyMa M y4eOHO- HMCCIIeIOBATEIBCKOW M MPOEKTHON



NESATETLHOCTH C HCIOJIb30BAHMUEM H3MEPUTEIBHBIX YCTPONCTB W J1abOOpPaTOPHOTO
000pyI0BaHUS;

e pemiath pacyETHHIC 33J]a4M C SBHO 33JIaHHOW M HESBHO 33JJaHHOW (PU3MUYECKON MOJIEIBIO:
HAa OCHOBAaHHMHM AaHAJIM3a YCIOBUS OOOCHOBBIBATH BHIOOP (DM3MUECKOH MOIEIH,
OTBEYAOIICH TPEeOOBAHUAM 3aa4H, TIPUMEHATHh (DOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH 1
MOCTYyJIaThl (U3UYECKUX TEOPUM TIPH MCIOJb30BAaHUM MAaTEMAaTHUYECKHX METOJIOB
pelieHust 3agay, NPOBOJUTH pacyéThl HA OCHOBAHWM HMMEIOIIUXCS  JIaHHBIX,
AHAIM3UPOBATh PE3YJAbTAaTbl M KOPPEKTUPOBATh METOJbI pEHICHUsT C Yy4ETOM
MOJYYEHHBIX PE3YyJIbTATOB;

e peliaTh KaueCTBEHHBIC 3a7aud, TPEOYIOIIMe MPUMEHEHHUS 3HAHUM U3 Pa3HbIX pa3liesioB
Kypca (pu3uKH, a TakKe WHTETpalii 3HAHUN W3 JAPYruX IMPEIMETOB €CTCCTBEHHO-
Hay4YHOI'0 IMKJIa: BBICTPAMBAaTh JIOTMUECKYIO LEMOYKY PAaCCyKIEHUW C OMOpoil Ha
W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTUU (PU3NUECKUE SABIICHUS;

® FICTIOJIb30BaTh TCOPETUUYCCKUE 3HAHUS ISl OOBSCHEHUS OCHOBHBIX IMPHUHIIUIIOB PaOOTHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUYECKUX YCTPONCTBU TEXHOJIOTUYECKUX MPOIECCOB;

e IPUBO/IUTH MIPUMEPHI BKIIaJ]a POCCHICKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B PAa3BUTHE
HayKd, B OOBSCHEHHE IIPOIIECCOB OKPYKAIOMIETO MHUpPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHIL;

® AaHAJIM3UPOBATh U OIICHUBATH MOCJEACTBUS OBITOBOM M MIPOU3BOACTBEHHOM JCATEIHHOCTH
YEJIOBEKa, CBS3aHHOH ¢ (PU3MUYECKHMMH IIPOIECCAMM, C TO3UIMHA 3KOJIOTHYECCKOM
0€30MMacCHOCTH, TPEJICTABICHHA O pPAMOHAILHOM IPHPOJIOINOIL30BAHUN, a TaKKe
pPa3yMHOM HCIOJIb30BAHUU JIOCTH)KEHUM HAyKW W TEXHOJOTWH I JAJIbHEHIIEro
Pa3BUTHS YEJIOBEUECKOTO OOIIECTBA;

¢ IPUMEHSATH pa3IMyHble CrOcoObl paboThl ¢ MHpoOpMaueld (pU3NIECKOro COAEpKaHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX MH(GOPMAIMOHHBIX  TEXHOJOTHH, TMpH 3TOM
HCIIOJIb30BAaTh  COBPEMEHHbIE  HMH(OPMAIMOHHBIE  TEXHOJOTMU Uil  IIOMCKa,
nepepaboTKU M HpeabsBICHUs Yy4yeOHOM M Hay4yHO-NONMYJSIpHOW HHQOpMauy,
CTPYKTYpPUPOBAaHUSI M MHTEpIpeTalul HH(POpMAMK, TOIYYEHHOH M3 pa3InYHbIX
HMCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOITY4aeMyI0 HHPOPMAIIUIO U OLIEHUBAThH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK M Ha OCHOBE aHallM3a
UCTOYHMKA HH(OpMAIIHH;

e [IPOSIBJISITH ~ OPTaHM3AI[IOHHbIE W  IIO3HABATEJIbHBIE YMEHUS CaMOCTOSITEIbHOTO
MpUOOPETEHUs HOBBIX 3HAHUI B IIPOLECCE BBHIMOJIHEHHS MPOEKTHBIX U YydeOHO-
UCCIIeI0BATENLCKUX PadoT;

epaloTaTh B TPYNIE C HCIOJHEHHEM pA3IUYHBIX COLHUAIBHBIX PpOJIEH, IIaHUPOBATH
paboTy TpyMIbl, PAlHOHAIBHO pPACHPENENsATh JESITEIbHOCTh B HECTaHJAPTHBIX
CUTyalUsX, a€KBaTHO OLIEHMBATh BKJIAJ KaXKJO0I0 U3 YYAaCTHUKOB I'PYIIBI B PEIICHUE
paccMaTpuBaeMoi TpoOIeMBI;

e NIPOSIBJISITH ~ MOTHUBAaLIMIO K  Oyaymedl  mpodeccnoHalbHOM — OESTENBHOCTH IO
CMEUUANTBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQHIIS.

K xonmy obyuenus B 11 knacce npeaMmeTHbie pe3yabTaThl HA YIUIYOJIEHHOM YpPOBHE JIOJDKHBI
oTpakaTh C(HOPMHUPOBAHHOCTD Y OOYUAIOIINXCS YMECHHM:
¢ IOHUMATh POJIb (PU3UKH B SIKOHOMHYECKOM, TEXHOJIOTHIECKOM, COIMAIIBHON M ATHYCCKOM
cepax IeSTEIBHOCTH YEJIOBEKa, POJIb U MeCTO (PM3MKH B COBPEMEHHOH HaydyHOU
KapTUHE MHpa, pOJIb ACTPOHOMHUU B TIPAKTHUYECKON ACSITENLHOCTH YENOBEKa U
JalbHEUIIeM  HAyYHO-TeXHHMYECKOM  pa3BUTHUM,  3HAYCHHE  OIHKCATEIIbHOM,
CHCTEMAaTU3HUPYIOLIEH, OOBSICHUTEIBHOM M NMPOTHOCTHYECKOW (YHKUIMN (PU3UUECKOM
TEOPUH — DJICKTPOJMHAMUKH, CICIUAILHOW TEOPUU OTHOCHUTEIHHOCTH, KBaHTOBOH



¢buszuku, pons Guznueckor Teopuru B (POPMUPOBAHUU TIPEACTABICHHUN O (PU3MUECKON
KapTHHE MHpa, MECTO (U3UYECKOW KapTUHBI MHpa B OOLIEM pSIy COBPEMEHHBIX
CCTCCTBCHHO-HAYYHBIX HpeﬂCTaBHGHI/Iﬁ O IMPUPOAL,

e pa3nUyaTh yCIOBUS NMPUMEHUMOCTH MOAEeH (pU3MUecKuX Tesl U MPOLEcCOB (SBICHUN):
OJTHOPOJHOE JJICKTPUYECKOE U OJHOPOIHOEC MArHUTHOE TIOJsl, TapMOHHUYECKHE
KoJieOaHMs, MaTeMaTHYSCKHU  MAasTHUK, WJCAJIbHBIA TNPYXHHHBIA  MAasTHUK,
rapMOHUYECKHUE BOJIHBI, UCAIbHBIA KOJIEOATEIbHBIM KOHTYpP, TOHKAs JIMH3a, MOJIeNel
aToMa, aTOMHOTO sIJIpa U KBAHTOBOW MOJICITH CBETA;

e pa3nuyath YCJIOBHS (TpaHHUIBI, O00JACTH) TPUMEHHUMOCTH (U3UYECKUX 3aKOHOB,
MOHUMAaTh BCEOOIIMH XxapakTep (YHIAMEHTAIBHBIX 33aKOHOB W OrPAaHHYEHHOCTD
HCIIOJB30BaHU YaCTHBIX 3aKOHOB,

® AHAIM3UPOBATh U OOBSCHATH DJIEKTPOMATrHUTHBIE MPOLECCHl M SIBICHUS, HCHOJb3Ys
OCHOBHBIC TIIOJIO)KEHUSI M 3aKOHBl 3JIEKTPOJMHAMUKUA U CIEUUAIBHOW TEOpHH
OTHOCUTEJIBHOCTH (3aKOH COXPaHEHUs 3JIEKTPUUYECKOro 3apsjaa, cuia Amiepa, cuia
JlopeHnia, 3akOoH »JJEKTPOMArHUTHOW WHAYKIWHU, mpaBwio Jlenma, cBs3p DJIC
CAaMOMHJIYKIMU B 3JEMEHTE 3JEKTPUUECKON LEeNH CO CKOPOCTHbIO M3MEHEHMS CHJIBI
TOKa, IOCTYJIaThl CIIEHUAIbHOM TEOPHUH OTHOCUTEIBHOCTH DHHINTEHHA);

® AHAJIM3UPOBATHh M OOBACHATH KBAHTOBBIE IPOLECCHl U SBJICHUS, UCIOJB3YS IOJOKEHUS
KBaHTOBOM (m3uku (ypaBHeHHe DifHmTerHa it Gorodddekra, mepBolii U BTOPOI
noctynatel bopa, mpuHIUI cooTHOIIEHUs HeonpeaenéHHocren ['eizendepra, 3aKoHbI
COXpPaHEHMs 3apsAJ0BOTO M MAaCCOBOI'O YHCEN U SHEPIHMM B SIIEPHBIX PEAKLMUAX, 3aKOH
PaZAMoOaKTUBHOIO pacnaaa);

® OIIUCHIBATh (PU3MUECKHE MPOLIECCHl U SBJICHUS, WUCIOJIb3YS BEIMYMHBI: HANPSKEHHOCTH
ANEKTPUYECKOTO  MOJIA, TOTEHIMal  3JEKTPOCTATUUECKOro  TOJs,  pa3HOCTb
MIOTEHLIAAJIOB, JJIEKTPOJABMKYIAS CHJIA, WHIYKLIUS MarHUTHOTO IIOJIs, MarHUTHBIN
IIOTOK, cuiaa AmIepa, WHIYKTUBHOCTb, JJIEKTPOABIKYINAs CHJIAa CAaMOMHIYKIIH,
SHEpPrusi MarHUTHOT'O MOJI MPOBOJHUKA C TOKOM, PENSTUBUCTCKUN MMITYJIbC, IOJIHAS
SHEPTusl,PHEPTUsl OKOSI CBOOOIHOM YacCTHIIbl, SJHEPTUSI U UMITYJIbC (POTOHA, MACCOBOE
YKCIIO U 3apsi] SApa, DHEPTUs CBS3U S1Pa;

¢ O0BSICHATh OCOOEHHOCTH TMPOTEKaHWSI (PUINYECKUX SIBICHUN: BJIEKTpOMarHUTHas
MHIYKIHS, CAMOMHAYKIINS, pe30HAaHC, UHTep(depeH1IMsI BOJIH, Tudpakius, JUcriepcus,
MIOJTHOE BHYTPEHHEE OTpaxkeHue, Gporoanekrpuueckuit apdext (poroaddexr), anbda-
u  Oera-pacmansl  sAep, ramMma-uziaydeHue saep, (pU3HuUecKue  MPUHIIMIIBI
CIEKTPaJIbHOTO aHaJu3a U paboTHI Jlazepa;

e OIIpENIENATh HANpaBiICHUE HMHIYKIUHM MArHUTHOTO TMOJS IPOBOJAHHMKA C TOKOM, CHJIBI
Awmrniepa u cunsl Jlopenna;

® CTPOUTHh M300pa)keHHE, CO3JaBaeMoe IUIOCKMM 3€pKajoM, TOHKOW JMH30U, U
paccUuTHIBATh €r0 XapaKTePUCTHKHY;

e IPUMEHATh OCHOBOIIOJIAralolINe AaCTPOHOMUYECKUE TOHATHUS, TEOPUU M 3aKOHBI JUIS
aHaJi3a U OOBACHEHUS (U3NYECKUX TIPOIECCOB, IMPOUCXOAAIIMX B 3BE3MAX, B
3BE3/IHBIX CHUCTEMax, B MEXIaJaKTHUECKOW cpese; JIBMKEHUS HEOECHBIX Tel,
ABOJIIOLMU 3BE3 U BeeneHHOM;

® [[POBOJIUTh HCCIICIOBAaHUE 3aBUCHUMOCTEH (HU3UYECKUX BEIUYMH C HCIOIb30BAHUEM
OpSMbIX HU3MEPEHUil, NpHU HTOM KOHCTPYHpPOBAaTh YCTAaHOBKY, (HKCHPOBAThH
pe3yJIbTaThl MOJIYYEHHON 3aBUCHUMOCTH



¢u3MYecKUX BEIMYMH B BHUJEC Tpa@UKOB C Y4YETOM aOCONIOTHBIX MMOTPELIHOCTEH
WU3MEPEHUH, IeNaTh BBIBOJIBI IO pe3yIbTaTaM UCCICJOBAHMS;

¢ [[POBOJIUTh KOCBEHHBbIE M3MEpPEHHS (U3NYECKUX BEIUYMH, IPU OTOM BBIOMPATH
ONTUMAIILHBIA METOJ M3MEpPEHHs, OLICHWBAaTh AaOCOJIOTHBIE M OTHOCUTEIIbHBIC
MOTPEITHOCTH NPSAMBIX M KOCBEHHBIX H3MEPEHUI;

* [IPOBOMTH OMBITHI 110 MPOBEPKE MPEIOKEHHONW THIOTE3BI: TIAHUPOBATH AKCIIEPUMEHT,
coOHMpaTh IKCHEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBAThH IMOJIYUYECHHBIE PE3yJIbTATHI
U JIeNaTh BBIBOJ O CTaTyCe MPEATIOKESHHON TUIOTE3bI;

® OMMCHIBATh METO/IbI [IOJYyYEHHs HAYYHbIX aCTPOHOMUYECKUX 3HAHUM;

e coONMIOaTh MpaBHia O€30IIaCHOTO TpyJda IpU IMPOBEACHUM HUCCIEIOBaHMM B paMKax
y4eOHOTO 3KCIIEPUMEHTa, MPaKTHKyMa M Y4eOHO- MCCIEeIOBATEeIbCKOW W MPOCKTHOMN
NESTEeIbHOCTH C HCHOJIb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB U 1a00paTOpPHOIO
000pynOBaHUs;

e pemaTh pacuETHBIC 3a/1a4M C SIBHO 3aJJaHHON M HESIBHO 3a/IaHHON (PU3MUECKON MOJIEIbBIO:
HAa OCHOBAaHWM aHAJIW3a YCIOBUS BHIOMpATh (U3MUYECKHE MOIENTH, OTBEYAIOIIHE
TpeOOBaHUAM 3aJauu, IPUMEHATh (GOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIaThl
(GuU3MYEeCKUX TEOpU NpU UCMOIb30BAHUM MATEMaTHUECKUX METOJIOB pEIIEeHUs 3aaad,
IIPOBOAUTH PacuéThl HA OCHOBAaHUM MMEIOLIUXCS JAHHbBIX, aHAJIM3UPOBATh PE3YIbTATh
1 KOPPEKTUPOBATH METO/IbI PEIIECHUS C YUYETOM IOJYUYEHHBIX PE3YJIbTATOB;

e peliaTh KauyeCTBEHHBIE 3ajjaud, TpeOyrolue NMPUMEHEHUs 3HAaHUH U3 pa3HbIX pa3/elioB
Kypca (HM3UKH, a TaKKe MHTErpalyy 3HAHUN M3 JOPYruX MPEeIMETOB €CTECTBEHHO-
HAay4YyHOTO IIMKJA: BBICTPAMBATh JIOTUYECKYIO IIEMOYKY pPACCYKJIEHUH € OMOpoi Ha
M3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTUH (PU3NUECKUE SABIICHUS;

® ICIIOJIb30BaTh TEOPETUYECKUE 3HAHMS Ui OOBSCHEHHS OCHOBHBIX NPHHLUIIOB PabOTHI
M3MEPUTENBbHBIX TPUOOPOB, TEXHUUYECKHX YCTPOMCTBU TEXHOJIOTMUYECKHX MPOILIECCOB;

e IPUBO/INTH IPUMEPHI BKJIaZla POCCHUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE IIPOLIECCOB OKPYXAIOIIEr0 MHpa, B Ppa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

® AHAJIM3UPOBATL M OLCHUBATH IIOCJICIACTBUA OLITOBOM H HpOHSBO)ICTBeHHOﬁ JACATCIIbHOCTHU
YCJIOBCKA, CBSI3aHHOM C q)HSquCKHMI/I nponoeccamu, € HO3HHHﬁ SKOJIOTHYECKOMN 6630HaCHOCTI/I,
Hpe,ILCTaBJ'IeHI/Iﬁ O paMOHAJIBHOMIIPUPOJAOIIOJIBb30BaHUN, a4 TAKKC PA3YMHOM HCIIOJIb30BAHUU
}_IOCTI/DKCHI/Iﬁ HAayKu U TEXHOJIOTHI JJIA ,Z[aJ'IBHGﬁHICFO Pa3BUTHSA YCIIOBEYECKOTO 06H.IeCTBa;

e IPUMEHSATH Pa3JIn4HbIe CIOCO0Bl paboThl ¢ MHpOpManuel (HU3NIECKOro COoJepKaHUs C
UCTOJb30BAHUEM  COBPEMEHHBIX HH(POPMALMOHHBIX  TEXHOJOTUH, MpPHU 3ITOM
UCIOJb30BaTh  COBpPEMEHHbIE  HMH(OpPMAIMOHHBIE  TEXHOJOTMM  JJIs  TIOHMCKa,
nepepaboTKU W TNpEeAbsBICHUS Yy4yeOHOW M HaydHO-TNONYJspHOW uHGOpMauwy,
CTPYKTYpUPOBAaHUS W HHTEpHpeTauuu HWHGOpMAIUH, IOJTYYEHHOH W3 Ppa3IudHbIX
MCTOYHHUKOB, KpUTHUYECKH aHAJTU3UPOBATh MOJIyYaeMyr0 HH(POPMALIHIO U OLIEHUBATH €€
JIOCTOBEPHOCTh KAaK HA OCHOBE MMEIOIIMXCS 3HAHMM, TaKk M Ha OCHOBE aHaJIM3a
MCTOYHUKA HH(DOpMALINH;

e [IPOSIBJISITH ~ OpPraHU3al[MOHHbIE U  IIO3HABaTeNIbHbIE YMEHHMS CaMOCTOSTEIbHOIO
NpUOOpPETeHUs] HOBBIX 3HAHUW B MPOIECCE BBIMOJHEHUS NPOCKTHBIX U y4eOHO-
UCCIIEI0BATENLCKUX PadoT;

epaloTaTh B TpYIIE C HCIOJHEHHEM pAa3JIUYHBIX COLHUAIBHBIX PpOJICH, IIaHUPOBAThH
paboTy TIpymibl, palUOHAIBHO PpAaCHpPEAeNsaTh MAEATENbHOCTh B HECTaHIAPTHBIX
CUTYalUsX, a€KBaTHO OLIEHNWBATh BKJIAJ KaXXJ0I0 U3 YYAaCTHUKOB I'PYIIBI B PEIICHUE
paccMaTpuBaeMoil IpoOIeMBl;

e [IPOSIBIATH ~ MOTHBAaLMIO K  Oyaymed 1podecCHOHANbHOW  JESITENbHOCTH 110
CHENUATBLHOCTAM (DU3UKO-TEXHHUECKOTO MPOGHUIISL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyectBo yacoB DJIEKTPOHHBIE
Ne HaunMeHoBaHMe pa3je/ioB U TeM (uudpossbie)
Konrpoasubie | IlpakTuuyeckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pasnea 1. HAYUHBIA METO/I IIO3HAHWSA ITPUPO/IBI
1.1 Hayunblif MeTo1 TO3HAHUS IPUPOIBI 6
Hroro mo paszneny 6
Pasznea 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JlnHamuka 10
2.3 CraTtuka TBEPJOTO TEma 5 1
2.4 3aKOHBI COXpPAHEHUS B MEXaHUKE 10
Hroro no paszneny 35
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPUH 15
3.2 Tepmoannamuka. TenioBbie MalIHbI 20 1
33 ArperaTHble cOCTOsIHUS BeriecTBa. Pa3oBble 14 1
nepexoabl
Hroro no paszneny 49
Paznen 4. JJIEKTPOAUHAMUKA
4.1 DNeKTpUUEcKoe 1oJje 24 1




4.2 [TocTOSIHHBIN AIIEKTPUUECKUI TOK 24
4.3 Toku B pa3auuHBIX cpegax 6
Uroro no pazaeny 54
Paznea 5. PU3UNUYECKHAN MPAKTUKYM
5.1 ®u3nyecKuil IpaKTUKyM 16 16
Hroro o pazaeny 16
PezepBHOE BpeMms 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




11 KIIACC

KoanuyecTBO 4acos DJIeKTPOHHbBIE
HaunMenoBaHue pa3aesioB H TeM nudpoBLIe
Ne i/ P Kontpoabnbie | IpakTnueckue (upp )
NMPOrpaMMblI Bceero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchl
Pa3znea 1. 9JIEKTPOAUMHAMMUKA
1.1 MaruunTtHoe noe 14
1.2 DJIEKTpOMarHuTHask UHAYKLIHS 13 1
Uroro no pazaeny 27
Paszaen 2. KOJTEBAHUS 1 BOJIHbBI
2.1 Mexanndeckue KojaeOaHus 10
2.2 DNeKTpOMarHUTHbBIE KOJICOaHUsI 15
23 MexaHu4yeckue 1 3JeKTPOMarHuTHbIE 10 1
BOJIHEI
2.4 Onruka 25 1
Hroro mo pazneny 60

Paznea 3. OCHOBBI CIIELIUAJIBHOM TEOPUY OTHOCUTEJBHOCTH

3.1 OcuoBrel CTO 5 1
Uroro mo pazaeny 5
Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynspHo-BOTHOBOH Tyanu3m 15

4.2 ®uzrka aToma

4.3 ®dwu3mMKa aTOMHOTO Spa ¥ AJIEMEHTAPHBIX




YaCTHUIL

Hroro no pazneny

25

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMUH B aCTPOPU3UKHU 12
Hroro o pazaeny 12
Paznen 6. PUSHUECKHAN MPAKTUKYM
6.1 ®uznyeckuil MpaKTUKyM 16 16
Htoro no pazneny 16
Pa3nea 7. OBOBIIAIOIIEE IOBTOPEHHUE
CucremaTtu3zanus u 06o01IeHne
71 NPEMETHOTO COJICPYKAHHS U OIIbITa 15
' JESTSIILHOCTH, TPHOOPETEHHOTO TIPH
u3ydeHnuu kypea ¢pusuku 10 — 11 knaccon
Uroro mo pazaeny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




HOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
n/n Tema ypoka Bcero Konrpoabnpie | pakriieckue H3y4YeHHs | oOpa3oBaTejibHbIE
padoThI padoThI pecypesI
1 ®dusuka — pyHIaMeHTalIbHAsA HAayKa O 1
pUpoIe
5 HayuHblii MeTOT TO3HAHUS U METOJIbI 1
uccieoBaHus (PU3NICCKUX SIBICHHMA
DKCIEPUMEHT U TEOpHUs B Mpoliecce
3 no3Hanus npupoasl. Habmoaenue u 1
9KCIIEPUMEHT B (pu3nKe
4 Crioco0ObI n3MepeHHs PU3MUECKUX BETUIMH 1
AOCOII0THAs M OTHOCUTENIbHAS
5 MOTPEIIHOCTH U3MEPEHUN PU3NUYECKUX 1
BEJINYUH
MonenupoBanue B ¢pusuke. Ponb u mecto
6 ¢u3UKN B JOPMUPOBAHUU COBPEMEHHOM 1
Hay4YHOU KapTHUHBI MUPA, B TPAKTUYECKOU
NEeSATEIbHOCTH JIF0IEN
Mexanunueckoe apuxenue. Cucrema
7 orcuera. OTHOCUTENBbHOCTh MEXAHUUECKOTO 1
newkenus. [Ipsmast u oOpatHas 3amauun
MEXaHUKHI
8 Panuyc-BekTop MaTepralbHONW TOUKH, €T0 1

MMPpOCKIHU HA OCH KOOPAUHAT. TpaCKTopI/IH.




[Tepememenue. Ckopocts. MIX mpoekiuu Ha
OCH KOOpJIUHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
I'padpuueckoe onucaHre paBHOMEPHOTO
MPSMOJIMHEMHOTO ABUKECHUS

10

CiioxeHue nepeMenieHuid U CKOpoCTei.
Pemrenue 3anau

11

HepaBnomepHoe nBuxenne. MrHoBeHHas
CKOpOCTh. Y ckopenue. IIpsMonuneitnoe
JBUKEHHE C IIOCTOSTHHBIM YCKOPEHHUEM

12

I'paduyeckoe onucanue NpSIMOIUHEHHOTO
JBUKEHHSI C TIOCTOSIHHBIM YCKOPEHHEM

13

CBobosHOe majieHue. Y CKOpeHue
CBOOOIHOTO Ta/IcHUs. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPCHHUS OT
BPEMEHU U UX TpaduKu

14

JIBu>keHue Tena, OpOIIEHHOTO MO YTIIOM K
TOPU30HTY

15

KpuBonmHeliHoe nBuxeHue. [[BrkeHne no
OKPY>KHOCTH. YTJIOBasi U JUHEWHAsS
ckopocts. [lepnon n wacrora.
[IeHTpOCTpEMUTEIIBHOE U IIOJTHOE
YCKOpEHUE

16

KonTponbnas pabota mo Teme
"Kuuemartuka"

17

HepBBIfIU 3akoH HproTona. HepuunanbHbie
cucremsl orcuéra. [IpuHiun
OTHOCHUTEIbHOCTHU I anmues.




HewnnepuuanpHble cucTeMbl OTCYETA

Cuna. PaBHoelicTByOIIas cuiia. Bropoit

18
3akoH Hprorona. Macca

19 B3aumoneiictue ten. Tperuil 3akoH
HeroTona

20 [Tpuniun cynepno3uiuu cui. Pemenue
3a/1a4y Ha MPUMEHEHHEe 3aKoHOB HploTOHA
3aKOH BCEMUPHOT'O TATOTEHUSI.

21 DKBUBaJIEHTHOCTb IPABUTALIMOHHON U
WHEPTHOI MacChl

99 Cuia TSKECTH U YCKOPEHUE CBOOOTHOTO
MaJeHUs
JIBr>keHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KocMHu4eckasi ckopocTh. 3akoHbl Kemepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena
Cuna tpenus. [Ipupona u BUaBI CUI

25 TpeHus. J[BukeHune B KUIKOCTH U Ta3e C
Y4€TOM CHJIbI COIIPOTUBIIEHUS CPEbI

26 Jasnenue. ['uapocraTnyeckoe JaBjICHUE.
Cuna Apxumena
AGCOTIOTHO TBEPAOE TEIO.

27 ITocTynarensHOE U BpallaTeibHOE
JBUKEHUE TBEPAOTO Tella

28 MOMEHT CUJIbl OTHOCUTEIIBHO OCH
BpauieHus. [1nedo cuibl

29 CnoxxeHue cuil, IpUJIOKEHHBIX K TBEPIAOMY




teny. LleHTp TsbkecTu Tena. Y cioBus
paBHOBECHUSI TBEPJIOTO Tesa. Bubl
paBHOBECHS

30

Pemenue 3anau

31

Kontposbnas padora o reme "JluHamuka.
Cratuka TBepaoro tena"

32

NMinynsc MmaTepualbHONM TOYKH, CUCTEMBI
MarepuanbHbIX Touek. LlenTp mace
CUCTEMBI MaTepUalIbHbIX TOUEK. Teopema o
JBUKEHUM LIEHTPA Macc

33

I/IMHYJII)C CHJIbI 1 USMCHCHUC UMITYJIbCA
Teaa. 3aKoH COXpPAaHCHUS UMITYJIbCA.
PeakTuBHOE JABHOXKCHUC

34

MomeHT HMITYJIbCa MaTepHaﬂbHOﬁ TOYKH.
Hpe,Z[CTaBJ'IeHI/IC 0 COXpaHCHHUHU MOMCHTA
HUMITYJIbCa B ICHTPAJIbHBIX ITOJIAX

35

Pemenue 3agau

36

PaboTa cuiibl Ha MaJIoM U HAa KOHEYHOM
nepemereHnu. I'papuueckoe
IpeJCcTaBIeHUEe paboThl CUIIbl. MOIIIHOCTh
CHJIBI

37

Kunernueckas sneprus. Teopema 00
N3MEHEHUN KHHETUUECKOH OHCPIrun
MaTepUaIbHOU TOUKH

38

HOTCHHI/IaJ'II)HI)Ie 1 HCMMOTCHIIUAJIBHBIC
CHIJIBI. HOTGHHH&HBH&H OHEPIus. BTOpaSI
KOCMHUYECCKasA CKOPOCTb

39

Tpetbs kKocMuueckast ckopocTb. CBsI3b




pa6OTBI HCIIOTCHIOUAJIBHBIX CHUJI C
U3MEHEHHEM MEXaHHMYSCKOM OHCPIrun
CHCTEMBI TeIl. 3aKOH COXpPaHCHUMA
MEXaHUYeCKOM OQHCPIrun

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

40 YpaBHeHue bepHyiuu 11 BeanbHON
KHUJKOCTU

41 KonTpomnpHas padota 1o Teme "3aKoHBI
COXpaHEHUs B ME€XaHUKe"
Pa3BuTue npeacrasienuii o npupoae

42 tertoTel. OcHoBHBIE MonokeHus MKT.
Juddysus. BpoyHoBckoe nBrkeHUE
CtpoeHnue raz000pa3HbIX, KUIKUX U

43 TBEPAbIX TeJ. XapaKTep JABUKECHUS U
B3aMMO/JICHCTBUS YACTHI] BEIIECTBA
Macca u pazmepsl MOJIEKYJT (aTOMOB).

44 KommuectBo BemecTBa. IlocTossnaas
ABorazipo

45 Temneparypa. TemnoBoe paBHOBECHE.
[ITkana [enbcus

46 Pemenue 3amau

47 WUneanpHblii ra3. 'a3oBble 3aKOHBI

48 YpaBuenue Menpaeneesa-Knaneripona.
Pemrenue 3anau

49 AOcoiroTHas TemmiepaTrypa. 3akoH
JanpToHa

50 N3ompoueccsl B UACaIbHOM rase C




IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

o1

I'paduueckoe npeacraBieHne
M30TPOLIECCOB: U30TEPMa, H30X0Pa,
n3obapa

52

OcnosHoe ypaBHenue MKT

53

Pemenue 3anau

54

CBs13b a0COMIOTHOM TEMIIEPATYPHI
TEPMOJAMHAMUYECKON CUCTEMBI CO CpEIHEH
KHHETUYECKOM SHEPTUeil MOCTYMaTeIbHOTO
TEIUJIOBOTO ABM)KEHUS €€ YacTHI]

55

0O000I11IEHNE U CUCTEMATU3AIINA 3HAHUHN 110
TeMe "OcuoBsl MKT"

56

KonTponbnas padora o teme "OCHOBBI
MKT"

57

Tepmoaunamuyeckas cuctema. 3aaHue
BHEIIHUX yciaoBul uist T/] cuctemsl.
BremHne u BHyTpeHHUE TapaMeTpPhI.
[Tapamerps! T/I cuctemsl Kak cpeaHue
3HA4YEHMs BEIUYMH, ONMCBIBAIOIIUX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

58

HyneBoe Hauano TepMOAMHAMUKH.
CamonpounzBosabHas penakcanus T/
CHUCTEMBI K TEMJIOBOMY PAaBHOBECHIO

59

Monens uneanbHOTo raza B
TGpMO}II/IHaMI/IKe. yC.HOBI/ISI HpI/IMeHI/IMOCTI/I
3TOU MOJICIIN

60

VYpaBaenune Menzeneesa-Knaneiipona u
BBIPAKECHUE JUIsl BHYTPEHHEW DHEPIUU




61

Bripaxkenue 111 BHyTpeHHEN SHEPrUuu
OJIHOATOMHOT'0 MJICAJIbHOI'O Ta3a.
KBazucratuueckue u HecTaTU4eCKue
IIPOLIECCHI

62

DneMeHTapHas paboTa B TEpMOMHAMUKE.
Beruncnenue paboTs 1o rpaduky mporecca
Ha pV-nuarpamMmme

63

Temnonepenaya kak criocod M3MEHEHUS
BHyTpeHHel sHepruu T/l cuctemsl 0e3
COBEpIICHHS PaOOTHI

64

KOHBCKHI/I?[, TCILJIOIIPOBOJHOCTD,
H3JIy4YCHUC

65

KommuectBo TemmoTel. TemmoéMKocTs Tea.
YaennHas u MOJIAIpHasi TEIIOEMKOCTH
BeIlleCTBA. Y ACabHAS TCIIOTa CropaHus
TOIIJINBaA

66

Pacuér xonnyecTBa TEIIOTHI IpU
Terioneperaye

67

[Tonsitue 00 agrabaTHOM TIpoIIecCe.
[IepBblil 3aKOH TEPMOIMHAMHUKHN

68

KonnuecTBo TemnoTel v paboTa Kak Mepbl
U3MEHeHUs BHyTpeHHel sHepruu T /1
CUCTEMBI

69

BTopoii 3ak0H TepMOJIMHAMUKY JJ1s1
PaBHOBCCHBIX U HECPABHOBCCHBIX
npoueccoB. HeoOpatumocTs npupoaHbIX
IpPOLIECCOB

70

HpI/IHL[I/IHBI JIENCTBUS TEILJIOBBIX MAIIIKH.




KT

71

MaxkcumansHoe 3Hauenne KITJ. [k
Kapno

72

Pemenue 3anau

73

DKOJIOTUYECKHUE aCIIEKTHI UCIIOJIb30BaHUI
TEIUIOBBIX ABUTaTesel. TemioBoe
3arpsi3HEHUE OKPYKAIOMICH CpeJibl

74

Pemenue 3agau

75

O0600611eHre 1 cucTeMaTH3alus 3HaHUi 10
teme "Tepmoaunamuka. TemioBbie
MaluuHb!"

76

KonTponbhas padota no teme
"Tepmonunamuka. TemnoBbie MamuHb"

77

[TapooOpa3zoBaHue 1 KOHJCHCAIIHSL.
Hcnapenue u kunenue. Y nejibHask TEIIOTa
napooOpa3oBaHus

78

HaCBIHIGHHI)IG N HCHACBIIICHHBIC ITapbI.
KadgecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
AAaBJICHUA HACBIIICHHOI'O mmapa OT
TEMIICPATYPHbI, UX HE3AaBUCUMOCTD OT
00BéMa HACBIOICHHOT'O I1apa. 3aBUCHMOCTD
TEMIICPATYPhI KUIICHUA OT JABJICHUSA B
KUIKOCTHU

79

BrnaxaocTs Bo3ayxa. AGCOMIOTHAS U
OTHOCUTEIIbHAS BIIAXKHOCTh

80

Pemenue 3anau

81

Tsépnoe Teno. Kpucrannnueckue u




amop¢HbIe Tena. AHU30TPOIHS CBOWCTB
KpHUCTAJIJIOB

[InaBneHue u KpucTaIM3anys. Y 1enbHas

82
teruioTa miasiaeHus. CyonuManus
Hedopmaruu BEpOTO Tena. PacTsokenue

83 u cxarue. Casur. Moayns FOnra. [penen
YIpyrux aepopmanuii
TennoBoe paclIMpeHue KUJIKOCTEN U

84 TBEPBIX TEJI. AHTAPMOHHU3M TEILIOBBIX
KoJeOaHuil 4acTuIl BEIIeCcTBa

85 [Ipeo6pa3oBanue >HEPTUH B (Pa30BBIX
nepexoaax

86 YpaBHeHHE TEIIOBOTO OanaHca

87 Pemenue 3amau
[ToBepxHOCTHOE HaTsKeHUe. Kanuisipasie

88 siBiieHUs. J{aBlieHHe Mo UICKPUBIEHHON
MMOBEPXHOCTHIO XuAKoCcTU. Dopmyrna
Jlanumaca
O0600611eHre U cucTeMaTH3aIus 3HAaHUH 10

89 TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
®da3oBbIe epexobl"”

90 KonTponbhas padbora no Teme "Arperarsubie
cocTosiHMs BemecTBa. Pa3oBble epexoIbl”
DIIeKTpU3anus TeJl U €€ MPOSBICHUS.

01 Dnektpuueckuii 3apsia. [[Ba Buna

ANeKTpUyecKux 3apaaoB. [IpoBogHuky,
JTURJIEKTPUKHU U MTOJTYITPOBOIHUKU




DneMeHTapHbIN 3JIEKTPUUECKUN 3apsil.

92
3aKOH COXpaHEHUsI AIEKTPUUECKOTO 3apsiaa

93 B3aumoneiicteue 3apsanoB. Toueunsie
3apsabl. 3akoH Kynona

94 Pemenue 3anau

95 DnekTpuyeckoe noje. Ero neiicteue Ha
AIEKTPUUECKUE 3aPsi]IbI
Hanps:k€HHOCTD 3J€KTPUYECKOTO MOJIS.

96 [IpoGHbIii 3apsy. JIuHNM HanPsHKEHHOCTH
aneKkTpudeckoro nosst. OqHOpoIHOE
ANEKTPUYECKOE TOJIe
[ToTeHManbHOCTh SIEKTPOCTATHUECKOTO

97 noJis. Pa3HOCTh MOTEHIIMATIOB U
HamnpsHKeHHe
[ToTenunanpHas >HEeprus 3apsaa B

98 ANEKTPOCTATHYECKOM TToJie. [loTeHtan
3IEKTPOCTATUYECKOTO MOJIS
CBs13b HAMPSHKEHHOCTH TIOJI U PA3HOCTH

99 MOTEHIMAJIOB ISl JJIIEKTPOCTATUYECKOTO
IOJIst

100 [IpuHUUI Cynepno3uLuy AIEKTPUIECKUX
rosieu

101 Pemenue 3anau

102 [Tone Toueunoro 3apsana. [lone paBHomMepHO
3apsKeHHOU cepbl

103 [Tone paBHOMEPHO 3apsKEHHOTO IO 00BEMY

mapa. [Tone paBHOMEPHO 3apsKEHHOM




OECKOHEYHOM IJIOCKOCTH

HpOBOZ[HI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIC.

104 YcnoBue paBHOBeCHs 3apsI0B

105 JIMBIEeKTPUKH U MTOTYIPOBOJIHUKH B
ANEKTPOCTATUYECKOM I10J1€
Konpaencarop. D1neKTpo€MKOCTh

106 KOHJIEHCATOPa. DIEKTPOEMKOCTD MIIOCKOTO
KOHJICHCAaTOpa

107 [TapannenbHoe coelMHEHNE KOHIEHCATOPOB

108 [TocnenoBarenbHOE COCTMHEHNE
KOHJICHCAaTOPOB

109 DHeprus 3apsHLKEHHOT0 KOHIEHCaTopa

110 Pemrenue 3amau

111 JIBr>KeHUE 3apsyKEHHOM YacTUIbI B
OJTHOPOJIHOM DJIEKTPHUECKOM TOJIe

112 Pemenue 3amau

113 O06001eHre u cucTeMaTH3alus 3HaHUH 110
Teme "DnekTpuueckoe moie"

114 KonTponbHas pabota mo Teme
"OnexTpuueckoe noiue"
Cuna Toka. [TocTossHHBIN TOK. Y CIOBHS

115 CYILIECTBOBAHUS TTOCTOSIHHOT'O
AIEKTPUIECKOTO TOKA

116 Hcrounuku Toka. Hanpskxenue u 3/1C

117 3akon OMa 1St y9acTKa IeTIH.
DNEeKTpUUECKOe COMPOTUBIICHNE

118 3aBHUCHUMOCTB COMPOTUBIIEHUS OJTHOPOTHOTO




IMPOBOAHMKA OT €TI0 JJIMHBI U TUIOIIAAN
IMOIICPECYHOro CCUCHUA

YaenpHoE COIIPOTUBJICHHUEC BCUICCTBA.

119 1
Pemrenue 3amau

120 [TocnenoBarensHOE, MapalICIbHOE, 1
CMENIaHHOE COeAMHEHNE MPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX AIEKTPUICCKUX 1
nerneid. [IpaBuna Kupxrodga

122 Pemenne 3amau 1

123 Pabora anekTpudeckoro Toka. 3akoH 1
Jxoyna —Jlenna

124 Pemenue 3amau 1
MOIIHOCTB IEKTPUUYECKOTO TOKA.

125 TemnoBas MOIIHOCTD, BEIASIsAEMAas Ha 1
pesucrope

126 Pemenue 3amau 1

127 O/1C u BHyTpEeHHEE CONPOTUBIICHNE 1
HCTOYHHKA TOKa

128 3axon OMa 1715 TOJTHOU (3aMKHYTOH) 1
ANEKTPUYECKON LIeTH

129 Pemenue 3amau 1

130 MOoIIHOCTh UCTOYHUKA TOKA 1

131 Kopotkoe 3ambikaHue 1

132 Konnencarop B ienu nocTostHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenue 3amau o teme "TlocToSHHBIN 1




AIEKTPUUYECKUN TOK"

Pemrenue 3agaud mo reMme "IlocToSHHBIH

135 . |
IEKTPUUECKUI TOK

136 Pemrenue 3agaud mo treMme "IlocToSIHHBIH
AJIEKTPUYECKUM TOK"

137 O06o01ieHne 1 cucTeMaTH3alys 3HaHUH 110
teme "[locTosHHBIN AneKTpuYecKuil ToK"

138 Kontponbnas paboTa mo teme
"ITocTOSIHHBIH 2JIEKTPUUYECKUH TOK"
DnexTpuyecKkas MpOBOAUMOCTh PA3IUYHBIX

139 BEIIECTB. DJIEKTPUUECKUIN TOK B METaJUIaX.
CBepXIpoOBOIMMOCTh
DNEeKTpUUECKUN TOK B pacTBOpax U

140 pacruiaBax 3JeKTpOJIUTOB. 3aKoHbI Dapaes
IUIS BIIEKTPOJIN3A

141 DnexTpuueckuil Tok B razax. [lmazma

142 DNEeKTpUUECKUN TOK B BaKyyMe.
BakyymHble npu6opsl

143 DNEeKTPUUECKUN TOK B MOJIYIPOBOIHUKAX

144 [TonynpoBoiHUKOBBIE TPUOOPHI
Du3nuecKuil IPAKTUKYM I10 TEME
"N3mMepeHue cuiibl TOKa U HANPSKEHUS B
L[ENU MOCTOSIHHOT'O TOKA MPHU MOMOIIN

145 aHAJIOTOBBIX M LU(POBBIX U3MEPUTEITHHBIX

npu6opoB" UK "3HAKOMCTBO ¢ UPPOBOH
nabopatopueit o ¢pusuke. [Ipumepsr
M3MEPEHUsT PU3NIECKUX BEIINIHH TIPU




ITOMOLIY KOMITBIOTEPHBIX 1aTYMKOB"

146

Pu3NYeCKU NPAKTUKYM 110 TEME
"M3y4yeHrne HepaBHOMEPHOTO JIBHXKEHUS C
LIEJIBIO ONPEAEIIEHUS MTHOBEHHOM
ckopoctu"

147

DuU3NYECKU TPAKTUKYM 110 TEME
"U3mepeHue yCKoOpeHus Ipu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TUIOCKOCTH" WK
"UccnenoBanue 3aBUCUMOCTH ITyTH OT
BPEMEHHU TIPU PAaBHOYCKOPEHHOM
IBIKEeHUN"

148

Ou3ndecKkuii MpakTUKyM IO TeMe
"N3mepenue yCKOpeHHsi CBOOOTHOTO
najgeHusa" win "M3ydyenue 1BH>KeHUs Tena,
OpOIIEHHOTO TOPU30HTAIHHO"

149

Pu3nuecKuil IPaKTUKYM I10 TEME
"N3yueHne NBUKEHUS TeJa MO OKPYKHOCTH
C MOCTOSIHHOM 110 MOZYJIIO CKOPOCTBIO" MiIn
"HccnenoBanue 3aBUCMMOCTH IIEpUOAA
o0palleHns1 KOHHYECKOTO MasgTHUKA OT €ro
napameTpoB"

150

Pu3HYECKU IPAKTUKYM 110 TEME
"N3mepeHne paBHOJAEHCTBYIOIIEH CUIIBI
IIpU JABMKEHUH OpyCKa MO HAKJIOHHOU
mockocty" niu "lIpoBepka runoTessl o
HE3aBUCHUMOCTH BPEMEHH JBHKEHUS OpycKa
10 HAKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE
paccTostHuE OT €ro Macchl”




151

DuU3NYECKU MPAKTUKYM 110 TEME
"HccmenoBaHue 3aBUCUMOCTH CHII
yIPYroCTU, BOSHUKAIOIINUX B MIPYKUHE U
pEe3MHOBOM 00pa3siie, oT ux aepopmanun"
iy "M3yueHne NBUKEHUS CUCTEMBI TEll,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOHN Yepe3
nérxkuii 0J10K"

152

Pu3NYeCKU NPAKTUKYM I10 TEME
"U3mepenne kodhHuimenta TpeHus mo
BEJIMYMHE YIII0BOTO KoddduiimenTa
3aBucuMoctd Frp(N)" wmm "UccnenoBanue
JBYOKEHUS OpYyCKa M0 HaKJIOHHOMN
IUIOCKOCTH C ITEPEMEHHBIM KO3 (PUIIEHTOM
TpeHus" wnu "M3yueHue 1BUKEHUS rpy3a
Ha Bajly ¢ TpeHuem"

153

Du3nuecKuil IPaKTUKYM I10 TEME
"HccnenoBanue yciuoBUNH paBHOBECHS
TBEPAOrO TeJIa, UMEIOIIETO OCh BPALCHUS "
niu "KoHCTpynpoBaHUE KPOHIITEHHOB U
pacuér cwi ynpyroctu" win "M3yuenue
YCTOMYHMBOCTH TBEPAOTO TEJIA, UMEIOIIETO
Iionaab onopsl”

154

Pu3NYECKUl IPAKTUKYM 110 TEME
"N3mepenue ummynbca Tena 1no
TOpPMO3HOMY IyTH" WiH "M3MepeHue cuibsl
TATH, CKOPOCTH MOJEIH 3JIEKTPOMOOUIIS U
MOIIHOCTH cuibl TAru" win "CpaBHEHHe
M3MEHEHHUS UMITYyJIbca Tejla C UMITYJIbCOM
cwibl" win "MccnenoBanne COXpaHeHUs




UMITYyJIbCca P yIIPYroM B3auMOJICUCTBUM"
i "M3MepeHre KHHETUYECKOW AIHEPTUU
TeJla [0 TOPMO3HOMY IyTH"

155

Du3NYECKU MPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUECKOro Iporecca
(pekoMeHI0BaHO UCIIOIb30BaHHE
nudposoii maboparopun)" wim "MUzydenue
H“30X0pHOTro nponecca” niu "N3ydenue
n3obapHoro nponecca" wim "IIpoBepka
ypaBHEHHUS COCTOSTHUSA"

156

@u3NYECKU NPAKTUKYM I10 TEME
"N3mepenue yaenbHON TemnoéMKoCTU" Ui
"UccnenoBanue mpoiecca OCThIBAaHUS
Benrectsa" win "Uccinenosanue
aauabaTtHoro npouecca” unn "M3ydenue
B3aMMOCBSA3U YHEPTUU MEKMOJIEKYIJIIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPHI KUTICHUS
JKUIKocTen"

157

Du3nuecKuil IPAKTUKYM I10 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN HCTIapEHUS
xuakoctel" unum "M3mepenue ynenpHON
TEIUIOTHI TU1aBieHus Jpaa" unu "M3yuenue
CBOMCTB HAaCBIIICHHBIX ApOB" MU
"N3mepenue abCOOTHOMN BIaKHOCTU
BO3/lyXa M OIIEHKa Macchl IapoB B
nomenieHun". 3mepenue ko3¢ punmenta
MMOBEPXHOCTHOTO HATSIKEHUS

158

Pu3NYECKUil IPAKTUKYM 110 TEME
"HabmroeHue mpeBpalieHus SHepriuu




3apsOKEHHOT0 KOHJIGHCATOPa B SHEPTHIO
n3nydenus ceeroauona” unum "Nsydyenue
MPOTEKAHUS TOKA B LIETIH, COACPKAIICH
koHzaeHcarop" unu "Pacnpenenenue
Pa3HOCTH MOTSHITUAIOB (HANPSDKSHHMS ) TIPH
IOCJIENOBATEILHOM COEAUHEHNH
KOHJIEHCATOpOB"

159

Pu3NYeCKU IPAKTUKYM I10 TEME
"UccnenoBanue cCMEIIaHHOTO COCTUHEHUS
pe3uctopoB" unu "M3MepeHune yneapHoro
COIPOTHUBIICHUS TIPOBOIHUKOB" HIIN
"HccnenoBanue 3aBUCUMOCTH CHITBI TOKA OT
HaIPsDKEHUS TSI TaMITbl HaKaTuBaHUs "

160

Ou3nyecKuil MpakTUKyM IO TeMe
"Habmronenue anekTpoiausa" uim
"U3mepenue 3apsaa OAHOBAJIEHTHOTO HOHA"
nnu "HccmenoBanne 3aBUCMMOCTH
CONPOTUBIIEHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHsTHE BOJIBT-
aMIepHOI XapaKTepuCTUKU Auoaa"

161

Pesepublil ypok. O6006111eHUE 1
CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe
"KunemaTtuka"

162

PesepBHelit ypok. O6001ICHNE 1
CUCTEeMaTH3aIlvsl 3HAHU TI0 TeMe
"Ilmaamuka"

163

PesepBHelit ypok. O6001IeHNE 1
cucreMaTu3anys 3HaHui no teme "CraTtuka
TBEepAoro Tena"




164

PesepBubIil ypok. O600111eHIE 1
CUCTEMaTHU3allus 3HaHUM 110 Teme "3aKOHbI
COXpaHEHHUs B MEXaHUKe"

165

PesepBHelit ypok. O000IICHHE 1
cucreMartusanus 3HaHui mo reMe "OCHOBEI
MOJICKYJIIPHO-KUHETUUECKOU TeopHrn"

166

PesepBHelit ypok. O000IICHHE 1
CHCTEMATH3alMs 3HAHUH 10 TeMe
"Tepmonunamuka. TemnoBbie MamuHb"

167

PesepBHrlit ypok. O600111eHNE U
cHCTeMaTHu3alus 3HaHUH 110 TeEME
"ArperaTHble COCTOSIHUSI BEIIECTBA.
®da3oBbIe epexo "

168

PesepBHrlit ypok. O60011eH1Ee U
cCHCTEeMaTHU3alus 3HaHHU 110 TeMe
"OnexTpuueckoe noiue"

169

Pesepublit ypok. O6006111eHUE 1
CUCTEeMaTH3alysl 3HaHUH 110 TeMe
"IIoCTOSHHBIN NEKTPUYECKUH TOK"

170

PesepubIiil ypok. O6006111eHIE 1
cucTeMaTu3aIus 3HaHui 1o teme "Toku B
pa3nuyYHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME

170
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11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara upposbie
1w/ Tema ypoka Beero Konrpossnbie | IlpakTnueckue ﬂsyqemm :)Iﬁl(};l;OBaTeJIbele
padoTbI padoThI pecypesI
B3aumoneiicTBre MOCTOSIHHBIX MAarHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE ToJIe. 1
I'mnoresza Amnepa
Bekrop maruuTHOM nHAYKUUU. [TpuHmn
2 CYNEPIIO3UIMY MarHUTHBIX MOJel. JInHuK 1
MarHUTHON WH]TyKITUU
3 MarauTtHoe 1oJe MPOBOJHHUKA C TOKOM. 1
OnbIT OpcTeaa
Cwita AMriepa, e€ HanpaBJICHUE U MOIYJIb 1
Pewenue 3anau 1
5 [Ipumenenue 3akoHa AMmriepa. 1
DIIEKTPOU3MEPUTENBHBIE TPUOOPHI
Cuua Jlopennia, e€ HampaBJIeHUE U MOTYJTb.
7 JIBi>keHue 3apsH>KEHHON YacTHITHI B 1
OJIHOPOJIHOM MarHUTHOM I10J1€
8 Pewenue 3anau 1
PaGora cunbl Jlopeniia
10 Pemenue 3anau 1
11 MarauTHOE 10JIE B BENIECTBE. 1
deppoMarHeTHKH, apa- u JHaMarHeTUKU
12 OcHoBHbIE CBOMCTBA (heppOMarHeTUKOB. 1




[Tpumenenue GpeppoMarHeTUKOB

13 Pemenune 3amad no reme "MarautHoe 1oJjie"

14 Pemenne 3anau mo Teme "MarautHoe moiie"

15 SIBiieHne 37IEKTPOMAarHUTHOM MHYKIUU.
IToTok BeKTOpa MarHUTHOM MHIYKIIUH

16 S/1C unayKuuu

17 3aKO0H AJIEKTPOMATHUTHOW HHTYKITUU
®dapanes

18 Buxpesoe anekrpuueckoe noie. Toku Pyko

19 OJIC MHAYKIUY B IBHXKYILIUXCS
MIPOBOJTHUKAX

20 Pewmenue 3amau

21 [IpaBuno Jlenna

99 WuayktuBHOCTh. KaTyiika HHIYKTUBHOCTH
B IICIIM ITIOCTOSSHHOI'O TOKA

93 SABnenne camonnaykuuu. IC
CaMOWHTyKITUT

24 DHeprust MAarHUTHOTO TIOJIS KATYIIIKH C
TOKOM. DIIEKTPOMAarHUTHOE TI0JIe

25 Pemrenne 3agaq

26 O00011eHne 1 cucTeMaTH3aIMA 3HAHUH 110
TeMe "DnekTpoarnHamMuKa"

97 KonTponbHas paboTa mo Teme
"OnexkrpoguHamMuka"

28 Konebarenpuasg cucrema. CBOOOIHBIE

KoJIeOaHHSI. FapMOHI/ILIeCKI/Ie KoJIeOaHHS




Kunematuueckoe U JUHAMHUUYECKOE

29
OTMCcaHue KoeOaTeIbHbIX IBUKECHUN
DHepreTuyeckoe onucanue. Beios

30 JTUHAMHUYECKOTO OTTMCAHUsI TAPMOHHYECKUX
KoJe6aHMU U3 UX SHEPTeTHYECKOTO U
KHHEMATHYECKOTO OTMCaHUS

31 Awmrutyna u (asza konebaHuit
[lepuon u wactora konebanmii. [lepuon
MaJIbIX CBOOOJIHBIX KOJICOaHUM

32 MareMaruyeckoro mastTHuka. [lepuon
CBOOOIHBIX KOJIeOaHUH MPY>KUHHOTO
MasiTHHKA

33 3aryxaromue konebanus. BeIHyX1eHHbIE
KoJjeOanus. Peonanc

34 ABTOKOIC0AHUS

35 Pemenue 3amau

36 VYpok-koHpepeHuus "MexaHuueckne
KoJie0aHUs B My3bIKTbHBIX HHCTPYMEHTax"

37 O0001IeHne 1 cucTeMaTH3aIMA 3HAaHUH 110
teme "Mexanndeckue KojaeOanus"

38 DNIeKTpOMarHuTHhIE KOJIeOaHusI.
KonebaTenbHbli KOHTYD
®opmyna Tomcona. CBA3b aMITTUTYIbI

39 3apsia KOHJIEHCATOpa C aMILTUTYI0U CHITBI
TOKa B KOJIeOaTeTbHOM KOHTYpe

40 3aKOH COXpaHEeHHsI SHEPTUHU B UACATHHOM

K0J1e0aTeIbHOM KOHTYpE




3aTyxa}omHe SJICKTPOMArHuTHBLIC

41 KoseOaHus. BeIHYX/IeHHBIC
3JICKTPOMArHUTHBIE KOJICOAHUS

42 ITepemenHbIl TOK. Pe3ucTop u KoHaeHCaTOp
B IICTIH ITIEPEMEHHOTO TOKa

43 Karymika HHIyKTHBHOCTH B LICTIH
MePEMEHHOTO TOKa

44 3akoH Oma 11 JICKTPUUYECKOM e
MePEMEHHOTO TOKA
MoniHoCTh IEPEMEHHOI0 TOKA.

45 AMIUIUTYAHOE U IEUCTBYIOLIEE 3HAYCHUE
CHJIBI TOKA M HAIIPSDKEHUS

46 Pe3onanc B anexTpudeckoil memnu

47 Pemenne 3amaq
U neansHblil TpancGOpMATOP.

48 [TpousBoaCTBO, Iepeada U moTpedIeHHe
SJIEKTPHYECKON SHEPTUH
DKOJIOTHYECKUE PUCKHU TIPHU MPOU3BOJICTBE

49 anekTposHeprun. KyiabTypa ucnosib3oBaHus
AJIEKTPOIHEPTUH B IIOBCETHEBHOM JKU3HU

50 Pemenue 3agau

51 Pemenue 3amau

52 O0001eHne 1 cucTeMaTH3aIs 3HaHUH 110
TeMe "DJIeKTpOMarHuTHBIE KojaeOanus"

53 Mexanndeckre BOJIHBI. XapaKTepUCTUKHU
MeXaHUYECKUX BOIH

54 CBolicTBa MEXaHMYECKHUX BOJIH




55

3BYyK. XapakTEpUCTUKH 3BYKa

Nudpaszsyk u yaprpassyk. [llymoBoe

56
3arpsi3HEHNE OKPYKAIOIIeH cpeibl

S7 Pewenne 3anau

58 DneKTpOMarHuTHbIE BOJIHBI. M3myuenue
AIEKTPOMArHUTHBIX BOJIH

59 DHeprusi MEKTPOMArHUTHBIX BOJIH.
CBolicTBa 31IEKTPOMAarHUTHBIX BOJIH
IITxana 3n€KTPOMarHUTHHIX BOJIH.

60 [TprMeHeHne >TIEKTPOMAarHUTHBIX BOJIH B
TEXHHKE U OBITY
[IpuHIUIIBI paTUOCBSA3U U TEJICBUICHMUSL.

61 Paguonokanus. DnekTpoMarHuTHOE
3arpsI3HEHUE OKPYKAOIIEN CPEIbI

62 Kontponbnas padora no teme "Konebanus
Y BOJTHBI"

63 Caer. 3aKOH NPSIMOJIMHEWNHOTO
pacnpocTpaHEHHUs CBETa

64 Pemenue 3a1ay Ha NpUMEHEHUE 3aKOHA
MPSIMOJIMHEMHOTO paclpoOCTPAHEHHUSI CBETA

65 OTtpaxenue ceta. [lmockoe 3epkaino.
Cdepuueckoe 3epkaio
[Tpenomnenue cBeTa. AGCOTIOTHBIN U
OTHOCHUTEJIbHBIN MOKa3aTeb NPETOMIICHHUS.

66 [TostHOE BHYTpEHHEE OTpakeHUE.

Hpel[eJ'ILHHﬁ YroJi HOJITHOTO BHYTPCHHCTO
OTPAKCHUSA




Pemenne 3ala4 Ha IPUMCHCHUC 3aKOHOB

o7 OTpaXKeHUS U IPETIOMIICHUS CBETa

68 Xox mydeit B mpusme. Jlucnepeus ceera.
CnoxHbIl cocTaB Oemoro cera. L[per

69 JInnzel. DOKyCHOE pacCTOsTHUE U
ONTUYECKAsl CUJIA JIMH3BI

20 [TocTpoeHre n300pakeHUI B IMH3aX U X
CUCTeMax. YBEeIUYEHUE JTUH3bI
Pemenue 3agau Ha moctpoeHue

71 M300paXeHU, TOJy4aeMbIX C TOMOIIbIO
JVH3

72 ['na3 kak onTuyeckas cucrema

73 Pemenue 3anay. [Ipenensl mpuMeHUMOCTH
FeOMETPUUECKON ONTHUKU

74 CKopocCTb cBETa M METO/IbI €€ U3MEPEHUS

75 Hucnepcus ceeta

76 WnTepdepenius ceera

77 KorepeHTHbIE HCTOUHUKH. Y CIIOBHS
HaOJII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3anau

79 [Tpumenenue uaTepdepeHunn

80 Judpaxuus ceera

81 Judpakumonnas pemérka. YcioBue
HaOJII0/IEHUS TTIaBHBIX MAKCUMYMOB

82 Pemenue 3amau

83 ITonnepe4HOCTh CBETOBBIX BOJIH.




[Tonsipusanus ceera

84 Pemenue 3anau 1

85 CBeToBbI€ SIBJICHUS B IIPUPOJIE 1

86 O060011IeHNe ¥ CUCTeMaTH3aIHsI 3HAHUH 110 1
teme "OnTuka"

87 Konrtponbnas padora no reme «OnTuka» 1
['paHu1IBI TPUMEHUMOCTH KIIACCUYECKOM

88 MEXaHUKH. 3aKOHBI 3JICKTPOIMHAMHUKH U 1
IPUHIUI OTHOCUTEIBHOCTH

89 ITocTynatel crienMaIbHON TEOPUH 1
OTHOCHUTEIIEHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAI.
[IpeoOpazoBanus Jlopenma. Ycnoue

90 npudMHHOCTH. OTHOCHTEIBHOCTD 1
OJTHOBPEMEHHOCTH. 3aMe ICHUE BPEMEHHU H
COKpaIlleHHEe JUTHHBI

01 DHeprusi U UMITYIIbC PEISTHBHCTCKON 1
YaCTHIIbI

92 CBsI3b MacChl C 3HEPTHEN U UMITYJILCOM 1
PENATUBUCTCKOM YacTUIbl. DHEPIrUs MOKOS

93 PaBHOBECHOE TEMIOBOE U3ITYUEHUE 1

94 3akoH cMmelieHns Buna 1

95 I'nnore3a M. Ilnanka o kBanTax. @OTOHBI 1

96 DHeprus u UMITYJIbC POTOHA 1

97 ®dotordpdext. OnbrTer A. I'. CtoneTona. 1
3akoHsb! poTodddexra

98 VYpaBuenue DiiHmreitHa 115 Gpotordpdexra. 1




"Kpacnas rpanuna" gporoaddexra

99 Hasnenue ceera. OnbiThl I1. H. JIeOeneBa

100 BoitHOBBIE CBOIICTBA YaCTHIL
Boansl ne bpoins. JlnuHa BOIHbL 1€

101 Bpoitnsg u pazmeps! o0nacTu JoKaIu3auuu
JIBUKYILIECHCS YaCTULIBI

102 KopnyckynsspHO-BOJIHOBOH JTyaau3M

103 Judpakmus 3JIeKTpOHOB Ha KPUCTaIIaX
Crenuduka u3mMepeHuii B MUKpOMHUDE.

104 COOTHOILICHHS HEOTPeAeIEHHOCTEN
['eitzendepra

105 Pemenue rpaduueckux 3amaq

106 Pemenue pacuéTHbIX 33124
KonTponbras pabora mo reMam: "OCHOBBI

107 CTO", "KopnycKkyJIsipHO-BOJTHOBOMH
nyanuzm"

108 OMBITHI 110 WCCIIEOBAHUIO CTPOCHHSI aTOMA.
[TmanerapHast Mmozenb atroma Pesephopaa

109 IToctynarel bopa

110 Bunger criektpoB. CriekTp ypoBHEH SHEpruu
aToMa BOJIOpoa

111 CrioHTaHHOE ¥ BBIHYXJICHHOE H3ITyuYeHUE
cBeTa

112 Jlazep
Hyxnonnas monens siapa ['elizenoepra-

113 MBaHeHKo. 3apsii ¥ MacCOBOE YHCIIO sIpa.

H3oTtonbl. PamnoakTHBHOCTE




114

3aKOH paJlMOaKTUBHOIrO pacnaga. CBoiicTBa
MOHU3UPYIOUIETO U3llyueHus. Brnusnue
PaANOAKTUBHOCTHU HA JKUBBIE OPTraHU3MBI.
Hozumerpus

115

DHeprus CBsI3M HYKJIOHOB B siipe. SnepHbie
cuibl. Jledext Macco siapa. SnepHbie
peaxuuu. SnepHsie peakTopsl. [IpoGiiemsr
YIPaBJIICMOT0 TEPMOSIICPHOTO CHHTE3A.
DKOJIOTHYECKHE aCIICKThI Pa3BUTHUS SIICPHON
YHEPreTUKU

116

Mertoabl perucTpalyy U UCCIeI0BAHMS
aJIeMEeHTapHbIX YyacTull. DyHaameHTaIbHbIC
B3aUMO/JIEUCTBUS. bapuoHbl, ME30HBI U
nentoHbl. [IpeacraBnenne o CtanaapTHON
Mozenu. KBapk-Tiit0OHHAst MOJIENb aJIpOHOB

117

®usuka 3a npeaenamu CtanaapTHOU
Mozenu. TéMHas Marepus U TEMHas
sHeprus. EaunHcTBO (pm3nyeckoil KapTHHBI
Mupa

118

OTalbl Ppa3sBUTHA ACTPOHOMUMU. 3HaueHUe
ACTPOHOMHHU

119

[TprMEeHUMOCTH 3aKOHOB (PU3UKHU IS
00BsICHEHUS PUPOJIBI KOCMUYECKHUX
00BEKTOB. MeTO/IbI aCTPOHOMHUYECKUX
HCCIICIOBaHU M

120

COBpeMeHHBIe OIITHYECKHUE TCIICCKOIIBI,
panuoTeNnecKonbl, BHEaTMoc(hepHas
aACTPOHOMHS




121

Bun 3Bé3gHoro Heba. Co3Be3us, spKue
3BE31bl, IUTAHETHI, X BUAUMOE JIBUYKEHUE

122

Comnneuynas cucrema. Connune. ConHeynas
aKTUBHOCThH. MicTounuk sHeprun CoJiHIIa U
3BE3

123

3BE3/1bI, UX OCHOBHbBIE XaPAKTEPUCTUKH.
Huarpamma "crieKTpajibHbIN KJIAacc —
CBETUMOCTB"

124

3B€3[[I)I TIIaBHOH IIOCIICA0BATCIIbHOCTU

125

Bnytpennee crpoenue 38€31. COBpeMEeHHbBIE
MIPEJCTABJICHUS O TPOUCXOXKICHUHN U
sposronun CoJiHIIa ¥ 3BE€311. DTallbl >KU3HHU
3BE3/

126

Muneunsiii [1yte — nama ["anaktuka. Tumsl
rajakTuk. YEpHbIE ABIPHI B AIpax FaJIAKTUK

127

Bcenennas. Pacuupenue Beenennoit. 3akon
Xabb6mna. Teopus bonbiioro B3peiBa.
PennkroBoe uzinydeHue

128

MacmrabHast ctpykTypa BeeneHHOM.
MeraranakTuka

129

Hepeménnsie mpoOaeMbl acCTpOHOMHUHT

130

Pu3HUeCKUi IPAKTUKYM I10 TEME
"UccmeqoBaHue MarHUTHOTO ITOJIST
MMOCTOSTHHBIX MarHUTOB" MIIH
"UccnemoBanue CBOMCTB
deppomarneTukoB" win "VMccnenoBanue
JIEMCTBUSI MOCTOSIHHOTO MarHUTa Ha paMKy C
TOKOM"




131

DuU3nYECKU MPAKTUKYM 10 TEME
"N3mepenue cunsl Amnepa" nin "HU3ydenne
3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"
unu "OnpeneneHre MarHiTHOM HHAYKIIUN
Ha OCHOBE U3MepeHus cuiibl AMiiepa"

132

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccnenoBaHue SBICHUS
JIEKTPOMAarHUTHOW MHAYKIMU" UIIN
"Onpenenenyre MHAYKIUNA BUXPEBOTO
MAarHuTHOTO I10Jisg"

133

Pu3n4ecKuil IPAKTUKYM I10 TEME
"UccnenoBanue siBIEHUS CAaMOMHIYKITUN"
nan "COopKa MOJIeTH JIEKTPOMAarHuTHOTO
reHeparopa"

134

Pu3n4ecKuil NPAKTUKYM I10 TEME
"Nzmepenue neprojia CBOOOHBIX
KOJIeOaHUH HUTSHOTO U MPY>KUHHOTO
MasiTHUKOB"

135

Pu3N4eCKU IPAKTUKYM I10 TEME
"TIpeoOpa3oBaHue SHEPTUU B IPYKMHHOM
MasiTHUKE"

136

Pu3N4EeCKU IPAKTUKYM I10 TEME
"UccnenoBanue mepeMeHHOTO TOKa Yepes
IIOCJIE0BATENBHO COEIUHEHHBIE
KOHJEHCATOp, KaTyLIKy U pe3ucTop’ win
"HccnenoBanue paboThl HCTOYHUKOB CBETA
B LIETIM IEPEMEHHOTO TOKa"

137

®u3nYecKuil NPAKTUKYM IO TEME




"N3y4yeHue napaMeTpoB 3ByKOBOM BOJIHBI"

138

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"M3Mepenne nokazaresns npeaoMiIeHUs
crexna" win "llonyyenune n3o0paxeHus B
CUCTEME U3 IIJIOCKOI0 3epKajia 1 JTUH3bI"

139

DuU3nYeCKu MPAKTUKYM MO TEME
"UccnenoBanue 3aBUCUMOCTH (hOKYCHOTO
paccTosiHUs OT BellecTBa (Ha MpuMepe
Kuakux auH3)" uinu "M3Mmepenue
(POKYCHOTO PacCTOSIHUS pacCEUBAIOIINX
uH3"

140

DuU3nyYeCKUl NPAKTUKYM I10 TEME
"Habmoienue nudpakuu, nHTepdepeHImm
Y NoJisipu3anuu ceera'

141

Pu3NYEeCKU IPAKTUKYM I10 TEME
"OnpeneneHre UMITyJIbCa U SJHEPTUU
PENATUBUCTCKUX yacTull (1o poTtorpadpusm
TPEKOB 3apsKEHHBIX YaCTHI] B MATHUTHOM
nosie)"

142

Pu3NYeCKU IPAKTUKYM I10 TEME
"N3mepenue nocrosHHoi 1lnanka Ha
OCHOBe HccienoBanus porodddexra” nmu
"HccnenoBaHue 3aBUCMMOCTH CHIIBI TOKA
4yepe3 CBETOAMO]I OT HaIpsKeHus "

143

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"HccnenoBanue CrieKTpa pa3peKeHHOrO
aTOMapHOI0 BOJOPOJA U U3MEpEHUE
nocTtostHHOM Punbepra”




144

DuU3nYECKU MPAKTUKYM MO TEME
"HccnenoBanue paanoakTUBHOTO (oHA ¢
UCIIOJIb30BAaHUEM JI03UMETpa" Hin
"N3yuenune moraomeHus 6eTa-4yacTuil
amomMuHuem"

145

DuU3nYECKU MPAKTUKYM 10 TEME
"Habntonenus 38311010 HEOA
HEBOOPYKEHHBIM IJ1a30M C UCIIOJIb30BAHUEM
KOMIBIOTEPHBIX MPUIOKEHUN JUIS
orpezeNneHus OJ0KEeHUsT HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3niusi CeBepHOro MoNyIIapus U sipKue
3B&31b1" unu "HabmroieHust B TeIeCKOI
JIyHbI, IUIaHET, TYMAHHOCTEN U 3BE3THBIX
CKOILJIeHU#"

146

O06o0011eHMe U cucTeMaTH3alus 3HaHUH.
Ponb ¢pu3uku 1 acTpoOHOMHHM B
HKOHOMHYECKOM, TEXHOIOTMYECKOH,
COLIMAJIbHOM M 3THYeCcKOoil cepax
JeSITEIbBHOCTH YeJIOBEKa

147

0O00011eHne 1 cucTeMaTH3alMs 3HAHUNA.
Ponb 1 MecTo Gu3MKKM U aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

148

O00011eHNEe U cCHCTEMATH3AIINS 3HAHNH.
Posb ¢pusndeckoit Teopun B HOpMUPOBAHUU
npeCcTaBiICHUN 0 (PU3NIECKOI KapTHHE
MUpa, MECTO (U3NIECKON KapTUHBI MHpaA B
00I1IeM psiTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJICTABICHUI O IPUPOJIE




149 0O0001EeHrE U cucTeMaTh3alus 3HAaHUH 110
teme "Kunematuka"

150 0O0001eHME U cucTeEMaTH3alUs 3HAHUH 110
teme "Kunematuka"

O00011IeHNE U CUCTEMATH3ALMS 3HAHUH 110

151 n n
teme "JluHamMuka

O060011IeHNE U CUCTEMATU3ALMS 3HAHUH 110

152
teme "Cratuka TBEpaoro teia'"

0O0001eHME U cUCTEMAaTH3alUs 3HAHUM 110

153 n n
TeMe "3aKOHEBI COXpAaHCHUA B MCXAHHUKEC

O06o00mIeHrne U cucTeMaTH3aIMsl 3HAHUH 110
154 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

O06o011eHre U cucTeMaTH3aIus 3HaHUH 110
155 teme "Tepmoaunamuka. TerioBbie
MaIIuHbI"

O0001eHne 1 cucTeMaTH3alMs 3HAHU 110
156 TeMe "ArperaTHble COCTOSIHMSI BELIECTBA.
®a3o0BbIe IEpexo/bl"

157 O00011IeHNE U CHUCTEMATH3aLUA 3HAHUH 110

TeMme "OnekTpudeckoe nose"

158 O00011eHne 1 cucTeMaTH3aIMA 3HAaHUH 110

teMe "l10CTOSHHBIN IIEKTPUYECKUI TOK"

O0001eHne 1 cucTeMaTH3alus 3HaHHH 110

159 " "
Teme "Toku B Pa3IMYHbIX Cpeaax

O0001EeHre U cucTeMaTh3alus 3HaHU! 110

160
Teme "MaruurtHoe mnoJe"




161

PesepBHbIil ypok. O0001ICHHE 1
cHCTEMAaTH3aIMs 3HAHUH 110 TEME
"DneKTpoMarHuTHas MHIyKIus"

162

PesepBHeiit ypok. O600ICHHE U
CHCTEMATU3ALMS 3HAHUH T10 TEME
"Mexanndeckue koneoanus"

163

PesepBHeiit ypok. O600ICHHE 1
cUCTeMaTH3aIlHs 3HAHUH 110 TeME
"DeKTpoMarHuTHbIE KojaebaHus"

164

PesepBHblii ypok. O60011eHNE U
CHCTEMaTHU3aLMs 3HAHUH 110 TEME
"MexaHU4YECKHE U DJICKTPOMarHUTHBIC
BOJIHBI"

165

PesepBHblii ypok. O60011eHNE U
cucTeMaru3alus 3Hanui o reme "Ontuka"

166

Peseprubiit ypok. O600111eHIE U
cucreMatu3anus 3Haguii mo remMe "OCHOBEI
CTO"

167

Peseprubiit ypok. O600111eHIE U
cucTeMaTHh3alys 3HaHU| 1o TeMe
"KopnyckynsipHO-BOJIHOBOH yannu3m"

168

PesepBHbIit ypok. O60011eHNE U
cucTeMaTH3alus 3HaHui 1Mo Teme "dusnka
aroma"

169

PesepBHslit ypok. O6001ICHHE U
cucreMatus3anus 3Hagui mo treMe "dusuka
ATOMHOTO SIApa U JI€MEHTapHbIX YyacTul'"

170

PesepBHbIil ypok. O6001ICHNE 1




cUcTeMaTu3alus 3HaHUM 110 TeMe
"DneMeHThl acTpouzuku"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI 111 YYHEHUKA
* dusuka, 11 kmace/ KacessroB B.A., OO011ecTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AkiinonepHoe oomiecTBo «M3mareascTBo
«IIpocsemenune»

* ®usmka, 10 kmacc/ KacesnoB B.A., O011ecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
«IPODA»; Akumoneproe o6mecTBo «M31aTenscTBo

«IIpocBemenune»

METOAUYECKHUE MATEPHUAJIBI IS YUUTEJIA
Owusuka. Yrayonenusiit ypoBenb. 10—11 kmaccs! | pabovas nporpamma kinann Y MK B. A.

KacesHOBa: yueOHO-MeTommueckoe mocooue / B. A. Kacesnos, U. I'. BracoBa. —M. : [Ipoda
2 ®usuka. 10 k1. YroyOnennslii yposens : yaebnuk / B.A. Kacbsanos. — 5-euss.,

crepeotur. — M. : JIpoda

3 ®usuka. 11 k1. YroyonenHslii yposens : yaebHuk / B.A. KachaHos. — 5-euss.,

crepeotur. — M. :[Ipoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETUUMHTEPHET
1 http://nsportal.ru - connansHas ceth paOOTHUKOB 00pa30BaHMs.2

http://markx.narod.ru/pic/ - pusuka B mkose.
3 http://festival.1september.ru/articles/ - hecTupanp negarornyeckux uaeint OTKPHITIA YPOK».

4 http://www.fizika.ru/ - caiit mist yuurenei GU3MKU ¥ MX yIEHUKOB.5

http://www.physics.ru/ - marepuasl o $pusuke.
6 www . ege .edu.ru - urgopmannonHsIii nopran EI'D.

7 http :// school - collection . edu . ru/ - equnas xonnexuus 1JOPos
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