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IHHOACHUTEJIbBHAS 3AIINCKA

IIporpamma mo ¢u3Mke Ha YpOBHE CpeqHero oOiero ooOpa3oBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUH M TpeOOBaHMN K pe3ysbTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl,
npeactaBieHHbix B ®I'OC COO, a Taxke ¢ yu€rom QeaepaabHOl pabodeil MporpaMMbl
Bocriutanus u KoHnenuuu npenogaBanust yuyeOnoro npenmera «®@usmnka» B 00pa3oBaTeIbHBIX
opranuzanusax Poccuiickoit denepanuu, peanu3yonmx OCHOBHbIE 00pa30BaTebHbIE IPOTrPAMMBI.

[Iporpamma 1o Qu3MKe ompenenseT o0s3aTeNbHOE NPEAMETHOE COJEp)KaHHE, YCTaHABIMBACT
PEKOMEHAYEMYIO IOCIIEI0BATENbHOCTh 3YUYEHHUS TEM M pa3zesioB y4eOHOro mpeaMera ¢ yuyéTom
MEXIIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKM Y4eOHOro Tpolecca, BO3PACTHBIX
ocoOeHHOocTe oOywaromuxcs. Ilporpamma 1o ¢usuke Aaér NpeiacTaBIeHHE O LelsX,
CoZIepKaHuU, OOIEeH CTpaTeruu OOy4YeHHUs, BOCIIUTAHUA U Pa3BUTHs OOYYaIOIIUXCS CPEICTBAMU
yuebHoro npeamMera «dusnka» Ha yriyOJEHHOM ypOBHE.

Wzydenue kypca pu3nuku yriyOoaéHHOrO YPOBHS MO3BOJISIET PEaIn30BaTh 3aaui Mpo(ecCHOHANbHOMI
OpHEHTAILMM, HAIPABJICHO Ha CO3JlaHUE YCJIOBUW AJIA IPOSBICHUS CBOUX HMHTEUIEKTYaJIbHBIX U
TBOPYECKHUX CIIOCOOHOCTEH KaXKABIM OOYYaIOIIMMCS, KOTOPbIe HEOOXOIMMBI ISl MPOJODKEHUS
o0pa3oBaHMsl B OpraHu3alMsIX NPOPEecCHOHATBHOTO O0pa30BaHMs 10 pa3IMYHBIM (U3UKO-
TEXHUYECKUM U UH)XEHEPHBIM CHEIIMAIbLHOCTSIM.

B mporpamme no ¢usuke onpenensrorcs IIaHUPYEMble pe3yJbTaThl OCBOEGHUS Kypca (PU3MKU Ha
YpPOBHE CpeaHero oOmiero o0pa3oBaHUA: JUYHOCTHBIEC, METANpEJAMETHBbIE, IpeIMETHbIe (Ha
yriny6aéHHoM ypoBHe). HayuHo-MeTononoruyeckoil OCHOBOM Juisl pa3paOOTKu TpeOOBaHMH K
JUYHOCTHBIM, METANpPEAMETHBIM M MPEIMETHBIM pe3yjibTaTaM OOYYalOUIMXCsl, OCBOMBIIHMX
nporpaMMmy Io (U3MKEe Ha YpPOBHE CpeIHEro obiero oOpa3oBaHUs Ha YIiayOJIEHHOM YpOBHE,
SIBJIIETCSL CUCTEMHO-/1€ATEIbHOCTHBIHN MOAXOI.

IIporpamma no (pu3KKe BKIIOYAET:

IUTAHUPYEMBIE DPE3yJIbTaThl OCBOEHHUS Kypca (U3MKH Ha YIriayOJIEHHOM ypOBHE, B TOM YHCIE
IIPEIMETHBIE PE3yIbTaThl IO TOAAM O0YUYCHHUS;

coJiep;kaHue yueOHoro npeamera «@usuka» mo rogam o0ydeHus..

[Iporpamma mo ¢u3uke MMeeT NMPUMEPHBIN XapakTep M MOXKET OBITh MCIIOJIB30BaHA YUYUTEISIMU
(bU3UKH JJIS1 COCTABIICHUSI CBOMX PaOb0YUX MPOTPAMM.

[Iporpamma 1o ¢u3uMKe HE CKOBBIBACT TBOPYECKYIO HMHUIMATUBY YUYHUTEIEH M IperocTaBiser
BO3MOXXHOCTH [UISl Peaiu3allii Pa3IU4HbIX METOJUYECKHX MOJXOA0B K NMPENoJaBaHuI0 (U3HUKU
Ha yriayOnE€HHOM YpOBHE NP YCIOBUHM COXPAHEHUs 00s3aTeIbHOM YacTH COJIepKaHus Kypca.

®du3uka Kak HayKa o HanOoJjee OOIIMX 3aKOHAaX MPUPOJIbl, BHICTYIAs B KaueCTBE yueOHOro MpeMeTa
B IIKOJIE, BHOCUT CYUIECTBEHHBIN BKJaJ B CHCTeMY 3HaHUI 00 okpyxaromem mupe. LIIKonbHbIHM
Kypc Gu3uMKH — CHUCTEMOOOpa3yloUIuil JUIsi €CTeCTBEHHO-HAayYHbIX Y4YeOHBIX MPEIMETOB,
MOCKOJIbKY (DM3MYECKHe 3aKOHBI JIE)KaT B OCHOBE IPOLIECCOB U SIBJICHUM, M3y4yaeMbIX XMMUEH,
ouosorueit, pusndeckoit reorpadueit u acrponomueit. Vcrnonp3oBanue U akTUBHOE MPUMEHEHHE
($u3MYeCKUX 3HAHUI OMpeAenuiio XapakTep U OypHOE pa3BHTHE Pa3HOOOpa3HBIX TEXHOJOTHH B
chepe HHEPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IIOJyYEHHUs HOBBIX MAaTepuajoB C
3aJJaHHBIMM CcBoMcTBaMu. M3ydeHue (QU3MKM BHOCHT OCHOBHOM BKIaJ B (opMupoBaHue
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa oOydaromierocs, B (OPMHUPOBAHHME YEHUN NPUMEHATH
HAYYHBIH METO]I TO3HAHUS MPH BHITIOJIHEHUN UMHU YUEOHBIX UCCIICIOBAHUIA.

B ocHoBy kypca (u3MKu Ha ypoOBHE CpeaHero ooiiero oOpa3zoBaHUs MOJIOKEH P HAEH, KOTOpbIe
MO>KHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 NOCTPOEHUS.

Hoesn yenocmunocmu. B cOOTBETCTBUM C HEW KypC SABIISETCS JJOTHUECKH 3aBEPIIEHHBIM, OH COJIEPKUT
MaTepHuall U3 BCeX pasziesioB (PM3MKHU, BKIIOYAET KaK BOIPOCHI KJIIACCUUYECKOW, TaK U COBPEMEHHOM
¢bu3uku.

Hoea zenepanuzayuu. B cooTBeTcTBUM ¢ Hell MaTepuan Kypca (QHU3UKH OOBEIUHEH BOKPYT
¢busnueckux Teopui. Bemymmm B Kypce sBisercs (OpMUPOBAHHWE TMPEICTABIECHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPUH, BEIIECTBE U MOJIE.



Hoea cymanumapuzayuu. EE peanusanys npeanosaraeT MCIOIb30BaHUE TI'yMaHUTApHOIO
noTeHIuana GU3NIeCKoil HayKu, OCMBICIICHHE CBSI3U PAa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaKXke ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU M 3KOJIOTHYECKUMU MPOOIEMaMH.

Hoes npuknaonoii nanpaenennocmu. Kypc ¢usuku yrryOn€HHOTO YpOBHS IpeIojiaraet
3HaKOMCTBO C HIMPOKMM KPYI'OM TEXHMUYECKHMX M TEXHOJIOTMYECKHUX MPHJIOKEHUH H3yYeHHBIX
TEOpH ¥ 3aKOHOB. [Ipm 3TOM paccMaTpuBAIOTCS Ha YypOBHE OOIIMX MPEJCTABICHUNA H
COBPEMEHHBIE TEXHUUECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoen 3xonozuzayuu peanusyercs MoCpeICTBOM BBEIACHMS DJIEMEHTOB COJEPKaHUS, MOCBSIIEHHBIX
9KOJIOTUYECKUM MpOoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Ppa3BUTUEM TEXHUKH MU
TEXHOJIOTHH, a Takke OOCYXIeHHS MpoOJeM palMOHAIBHOTO MPUPOAONOIH30BAHUS |
HKOJIOTUYECKOM 0€30MacHOCTH.

OcBoeHHE COJIepIKAHUS MPOTPAMMEI 0 (PU3UKE TOKHO OBITh MOCTPOCHO HA MPUHIUIIAX CHCTEMHO-
NesTelNbHOCTHOTO nojaxoxa. Jlusg Qu3uku peanuzanus 3TUX HPUHLIUIOB Oaszupyercs Ha
UCTIOJB30BAHUU CAMOCTOATEIBHOTO SKCIEPUMEHTa KakK IOCTOSHHO JeHCTBYIOHIero ¢akropa
yueOHoro npouecca. s yriyOoaéHHOro YpoBHS — 3TO CUCTEMA CaMOCTOSATEJIBHOTO YYEHUYECKOTO
SKCIIEPUMEHTA, BKIIIOYAIOLIET0 (POHTAJIbHbIE YUYEHUYECKUE OIbITHl NP HU3YYEHHUU HOBOTO
MaTepuaia, JaboparopHble paboThl U pabOThl MpakTuKyma. IIpu 3TOM BO3MOXKHBI ABa criocoda
peanu3anuu GU3NIECKOro MpakTUKyma. B mepBoM citydae mpakTUKyM MPOBOJUTCS JIMOO B KOHIIE
10 u 11 kyaccoB, 160 nocie NepBoro ¥ BTOPOro MOIyroAui B KaXKI0M M3 3TUX KjlaccoB. Bropoii
cmoco0 — 3TO HWHTerpauusi padoT MpPaKTUKyMa B CHUCTEMY JIaDOpPAaTOPHBIX pPadOT, KOTOpHIC
IPOBOJATCS B Ipoliecce u3ydeHus paszzaena (temsl). Ilpu stom mox paboramu HpakTHKyMma
IIOHUMAETCS CaMOCTOSITENIbHOE HCCIIEI0BAaHNE, KOTOPOE MPOBOIUTCS IO PYKOBOJACTBY CBEPHYTOTO,
0000mEHHOr0 BU1a 6€3 MONIaroBoi HHCTPYKILHUH.

B mporpamme mno ¢u3mke cucTeMa YYEHHYECKOTO OHKCIEpUMEHTa, JabopaTOpHBIX pPaboT W
IPAKTUKyMa Mpe/CTaBlIeHa eIUHbIM MepeuHeM. BbIOop TeMaTuku Ui 3TUX BHJIOB YUEHHYECKHUX
[IPaKTUYECKUX PabOT OCYIIECTBISETCS YYaCTHUKaMH OOpa3oBaTEIbHOrO MPOILEcCa HUCXOIs U3
0COOEHHOCTEM MOYpPOYHOTO IUIAHUPOBAHWS U OCHalleHus kabuHeta Qusuku. I[Ipu sToM
oOecrieynBaeTcsl OBJaJeHUE OOYYAIONIMMUCS YMEHHSMH HPOBOIUTH MpPSIMbIE W KOCBEHHBIC
U3MEpEHUs, MCCIEIOBAaHUs 3aBUCUMOCTEH (PU3MUYECKHX BEIMYUMH M TOCTAHOBKY OIBITOB IIO
MIPOBEPKE MPEJIOKEHHBIX TUIIOTES.

Bbosbioe BHMMaHHWe yleNnseTcss pelIeHUI0 pacu€THBIX M KayecTBEHHBIX 3afgad. [Ipu sToM uIs
pacuéTHBIX 3a/Jay TNPUOPUTETOM SBJISIOTCS 3aJayd C SIBHO 3aJaHHOW M HESBHO 3a/laHHOM
¢bu3nvecKoil MoJIeINbIO, MO3BOJISIONINE IPUMEHATh 3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3
OJIHOTO pa3zzenia Kypca, TaK W HMHTErpuUpys NpUMEHEHUE 3HAaHUHW M3 pa3HbIX pasznenoB. Jlid
KayeCTBEHHBIX 3a/lad TMPUHOPUTETOM SBISAIOTCS 3a/JaHUsl Ha OOBACHEHME/TIpe/CKa3aHue
MPOTEKaHNUs (PU3NYECKUX SIBICHUNM M IPOIECCOB B OKpPYXkarollel >KU3HH, Tpedyrolue BbIOOpa
¢bu3nyeckoil Moieu Ui CUTyallud NIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsimu DPI'OC COO k MarepuasbHO-TEXHHYECKOMY OOECIeUEHHUIO
yueOHOro rmpouecca Kypc (u3MKM yriayOJ€HHOro YypOBHS Ha YPOBHE CpeIHero oOIiero
o0pa3oBaHMs MODKEH M3ydaThbCSd B YCIOBHSX MpeAMETHOro KaOuHera. B kaOunere (usuku
JOJDKHO OBITh HeoOXoauMoe JlabopaTopHoe 00OpylOBaHME Ul BBINOJIHEHUS YKa3aHHBIX B
nporpaMMe Mo (U3MKE YYEHHYECKUX OIMBITOB, JAaOOPAaTOPHBIX pabOT M paboOT MpakTUKyMa, a
TaKXe JeMOHCTPAallMOHHOE 000py10BaHHE.

JleMoHCcTpanoHHOEe 000pyAoBaHHE (HOPMUPYETCS B COOTBETCTBUM C NPHUHIMIIOM MHHHMAaJbHOM
JOCTaTOYHOCTH M O0EcleuyrBaeT IOCTAHOBKY IE€PEYUCICHHBIX B MporpamMme Mo ¢usmke
KJIFOUEBBIX JIEMOHCTpALUH ISl UCCIIeI0BAaHUS U3yYaeMbIX SBJIEHUN M MPOLECCOB, IMIUPUUYECKUX
1 QyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaGoparopHoe o00OpyJIOBaHHE [UIsI YYEHHMUECKHUX MPAKTUYECKUX padboT ¢opMupyercs B BUIE
TEMAaTUYECKUX KOMIUIEKTOB M o00OecrednBaeTcss B pacyére OJHOr0 KOMIUIEKTa Ha JBYX
oOyuatomuxcs. TemaTrndyeckue KOMIUIEKTHI JIaOOpPaTOPHOrO OOOpPYIOBaHUS JOJDKHBI OBITH



MIOCTPOCHBI Ha KOMIUIEKCHOM HCIOJb30BaHUM AHAJOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKxKe
KOMIIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE HU(POBBIX JTAOOPATOPHIA.

OCHOBHBIMU 1IeNIIMU U3Y4YEeHUS (PU3UKHU B 0011IeM 00pa30BaHUU SBISIOTCS:

(dbopMHUpOBaHKE UHTEpECa U CTPEMIJICHUS! 00YYaIONIMXCSl K HAyYHOMY W3YYEHUIO MIPHPOJIbI, Pa3BUTHE
WX UHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEJCTABICHUA O HAYYHOM METOJe TMO3HaHUS M (POPMHUPOBAHHE HCCIIEAOBATEIHLCKOTO
OTHOIICHHUS K OKPY>KAIOUINM SIBICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTaTa M3Y4YEHHsS OCHOB CTPOCHHS MaTepUH U
(byHIaMeHTaIbHbIX 3aKOHOB (DU3HKHU;

(dbopmMHupoBaHHE YMEHHUI OOBSCHATH SBICHHUS C UCIOJBb30BaHUEM (PU3MUECKMX 3HAHWM W HAYYHBIX
JI0Ka3aTeNbCTB;

(dbopMHUpoBaHKE IPEACTABICHUN O oS (PU3UKHU ISl Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU
M TEXHOJIOTHIA;

pa3BUTHE TMPEICTABICHUH O BO3MOXHBIX cepax Oyaymed HpodecCHOHATBHON AeATeNbHOCTH,
CBSI3aHHBIX C (PM3UKOM, TOJrOTOBKA K AaJibHEHIIIEeMy 00yU€HUIO B ’TOM HaIpaBJICHUU.

JlocTmkeHre 3TUX Lieied obecreunBaeTcsl pelleHHeM CIEAYIOUIMX 3a/ad B IPOLIEcCe U3YUYEHHUS
Kypca (pu3uKy Ha YPOBHE CpeJIHEro o0Iiero o0pa3oBaHUs:

NpUOOpETeHNEe CUCTEMBbI 3HAHWKA 00 OOMmHUX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHUSX,
BKJIIOYAss MEXaHUKY, MOJIEKYJSIpHYIO (U3HKY, DIEKTPOJUHAMHUKY, KBAHTOBYIO (HU3UKY H
AJIEMEHTHI ACTPOPUNKH;

(dbopMUpOBaHHE YMEHHI IPUMEHATh TEOPETUYECKUE 3HAHUS I 00bACHEHUS (PU3MUECKUX SIBJICHUI B
MPUPOJIE U JJISl IPUHSTUS TPAKTUIECKUAX PEIICHHUH B TOBCEAHEBHOM KU3HH;

OCBOEHHE CIOCOOOB peIleHUs Pa3IMuYHBIX 33]a4 C SBHO 3a/laHHOM (U3MYECKOW MOJENbIo, 3ajad,
MOJIPa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3aHue (U3NYECKOH MOJEN, aJeKBaTHOW YCIIOBHSIM
3a/la4yM, B TOM YHUCJIE 33]1a4 UHKEHEPHOTO XapaKTepa;

NMOHMMaHWe (U3NYECKHX OCHOB W TPUHIMIIOB JEHCTBHS TEXHUYECKHX YCTPOWUCTB W
TEXHOJIOTUYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAOILYIO CPey;

OBJIAJICHME  METOJAMHU  CAaMOCTOATEIbHOIO  IJIAHUPOBAHUS U NPOBEACHUS  (PUINUYECKUX
HKCHEPUMEHTOB, aHaJIW3a W MHTEpIpeTanuy WHGOpMAlMK, ONpeJeseHUs] JOCTOBEPHOCTH
MIOJIyYEHHOTO pe3yibTara;

CO3/laHME YCIOBMM NI  pPa3BUTUS  YMEHHUH  NPOEKTHO-UCCIIEAOBATENIbCKOW, TBOPYECKOM
NeSITeNIbHOCTH;

pa3BUTHE HHTEpeca K chepam npodecCHOoHANBHOM NesITeIbHOCTH, CBA3aHHON ¢ (PU3UKOM.

B coorBerctBun ¢ tpeboBanusiMu DPI'OC COO yrayOn€HHBI YpOBEHb H3Y4YEHHUS Y4EeOHOTO
npeamera «Pu3nka» Ha ypoBHE CpeAHero olImero o0pa3oBaHUs BbIOMpaeTcs 00y4aroIMMUCH,
IUIAHUPYIOIMIMMH  TIPOAOJDKEHUE 00pa3oBaHUs M0 CIEHUATIBHOCTAM (PU3UKO-TEXHUUYECKOTO
npouIs.

Ha wusyuenune ¢usuku (yriayOn€HHBIM ypoOBEHb) Ha YPOBHE CpPEAHEro o00Iero ooOpa3oBaHUs
orBoguTcs 340 wacoB: B 10 kmacce — 170 yacos (5 yacos B Henento), B 11 kmacce — 170 gacoB (5
4acoB B HEJICIIIO).

[Ipemaraemslii B mporpamMmMe 1o (pu3MKe nepeyeHb J1IabopaTOPHBIX U MPAKTUYECKUX PAOOT SBISETCA
PEKOMEH/IOBaHHBIM, YYHUTENb JejaeT BbIOOp MpoBeACHHs 1a0OpaTOPHBIX pabOT U OMBITOB C
y4€TOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yJaromuXcs.



COJEPKAHUE OBYYEHUA
10 KJIACC

Paznen 1. Hayunblii MeTOX MO3HAHUS IPUPOALI.

dwusuka — pyHIaMeHTaIbHAs HayKa o mpupoje. HaydHbIit MeTo] TO3HAHUS U METOJIBI UCCIICIOBAHUS
(bu3MYECKUX SIBICHUU.

DKCIIEpUMEHT M TEOPHs B TIPOIECCE MO3HAHUS IPUpoibl. HabroieHne 1 3KCepuMeHT B (PU3UKE.

CrniocoObl u3MepeHus: pU3NUecKux BEJIWYMH (aHAJOTOBbIE U LU(POBBIE U3MEPHUTEIbHBIE MPUOOPHI,
KOMITBIOTEPHBIC TATYUKOBBIC CUCTEMBI).

[Torpemnoctu u3mepeHuit Gpu3nYecKux BeTUUHUH (aOCOIIOTHASI U OTHOCUTEIIbHAS).

MonenupoBanue (PU3MUECKUX SBICHUN W TMPOILECCOB (MaTepuaibHAs TOYKa, aOCOIIOTHO TBEPIOE
TeJo, UaeanbHas KUIAKOCTh, UJICATbHBIN ra3, TOUCYHBIM 3apsn). [ umoreza. Ou3nueckuii 3aKoH,
TPaHUIIBI €T0 MPUMEHUMOCTH. Du3nueckas Teopusi.

Ponb u mecto ¢usuku B HOpMHUPOBAHHM COBPEMEHHOM HAyYHOW KapTHHBI MUpPA, B MPAKTUYECKOM
NEeITEIbHOCTH JIIOACH.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomul, npaKmuKym.

W3mepenue cuiabl TOKa M HANPSDKEHUS B IEMH IMOCTOSHHOTO TOKA TPU TIOMOIIHM aHAJIOTOBBIX U
U (POBBIX U3MEPUTENIBHBIX IPHOOPOB.

3HaKOMCTBO ¢ IUQPOBOI aboparopueit mo ¢usuke. [Ipumepsl n3mMepeHus GU3HUECKUX BEIWYHH
MIPH IOMOIIY KOMIIBIOTEPHBIX JAaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexanndeckoe qBrmxkeHne. OTHOCHTEITFHOCTh MEXaHHUYECKOTO NBIKeHUs. CucTema oTcuéra.

[Ipsimas 1 oOpaTHas 3aa4u MEXaHUKH.

Pamuyc-BekTop MaTepraibHOM TOYKH, €0 MPOSKIIMHA HA OCH CUCTEMBI KOOpAHHAT. TpaeKkTopus.

[lepemerienue, CKOpPOCTh (CpeqHsisi CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U YCKOpPEHHE MaTepuaibHON
TOYKH, MX TPOEKIWH Ha OCH CHCTeMbl KoopawHar. CIIOKEHHWE TEPEeMENICHHH H CIIOKEHUE
CKOpPOCTEH.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSMOJIUHEIHHOE TBUKECHIE. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH,
YCKOPEHUS U MyTH MaTepUAIbHON TOYKU OT BPEMEHH U UX TpaduKu.

CBobOoHOE nasieHne. Y ckopeHne cBoOOIHOro najeHus. JBukeHue tena, OpoleHHOro Mo YoM K
TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH M YCKOPEHHUS MaTEepPUaTbHOM TOYKH OT BPEMEHH H
UX rpaduKu.

KpuBonuneiinoe npmwxkenue. J[BrkeHne MaTepuanibHONH TOUYKH 1O OKPYKHOCTH. YTJIOBas U JTUHEHHAS
ckopocthb. Ilepuon u dacrora obparmieHus. [lenTpoctpemMurensHoe (HOpMaabHOE), KacaTelbHOE
(TaHTeHIMAIBHOE) U TIOTHOE YCKOPEHUE MaTepHAIbHON TOUKH.

TexHUYecKkue yCTPOWCTBA W TEXHOJOTHYECKUE IMPOIECCHI: CIUIOMETP, JABWKCHHE CHApSIOB,
LEMHBIe, IIecCTepEHYAThIC U PeMEHHBIE MTepeladl, CKOPOCTHBIE TU(THI.

Jemoncmpayuu.

Monens cucTeMbl OTCUETa, MILTIOCTPALlMs KHHEMAaTHYECKUX XapaKTePUCTHK JIBHKEHUSI.

Croco05bI McCaeI0BaHus IBUKEHUM.

Nnmroctparus npeaenbHOro nepexoaa U i3MepeHne MTHOBEHHON CKOPOCTH.

[IpeobOpazoBanue NBIKEHHI C HCTIOIB30BAHIEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM MTPOCTPAHCTBE.

Hao0umrotenne IBYOKEHUS Telia, OpOIMIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

HampaBrienue ckopoCcTH MpH IBMKEHUU 110 OKPYKHOCTH.

[IpeobGpazoBanme yriioBOW CKOPOCTH B PEYKTOPE.

CpaBHeHHE MyTel, TPAEKTOPUNA, CKOPOCTEH MBUKEHHS OJJHOTO U TOTO K€ Tela B Pa3HBIX CHCTEMax
OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopusvie padbomot, npAKMUKyMm.



N3y4yeHne HepaBHOMEPHOTO JBUKCHMS C LEIbIO ONPENEICHUS] MTHOBEHHON CKOPOCTH.

N3mepenne yCKOpeHUs IMpU IPSMOJIMHEHMHOM pPABHOYCKOPEHHOM JIBHDKCHMHM 110 HAKJIOHHOU
IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JIBUKEHUH.

W3mepeHne yckopeHUs CBOOOJHOro majaeHus (PEeKOMEHIO0BaHO UCIMOJIb30BaHUE LU(POBOIL
naboparopun).

W3yuenne JIBW)KEHUS Tena, OpOIIEHHOrO0 TOpU30HTaNbHO. IIpoBepka TIHMIOTE3bl O NPAMOM
IIPOIOPLIMOHAJIBHOM 3aBUCUMOCTH MEX]y TallbHOCTBIO MTOJIETA U HAYaJIbHOM CKOPOCTHIO TEJa.

N3ydyenne qBUKEHMS TeJa 110 OKPYKHOCTH C ITIOCTOSIHHOM 110 MOJYJIXO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TepHoAa 00paleHnss KOHMUECKOTO MasiTHUKA OT €Tr0 MapaMeTpoB.

Tema 2. lunamuxa.

IIepBb1it 3ak0oH Hprorona. MHepunansusie cucreMsl orcuéra. [IpuHuun orHocuTensHocTH [ anues.
HeunepruanbHble cucTeMbl OTCUETA (OIIpeIesIEHUE, IPUMEDBI).

Macca tena. Cuina. [IpuHnun cynepno3uuuu cuil.

Bropoii 3akon HetoToHa 1714 MaTepuaibHOM TOUYKH.

Tpernii 3akoH HpIOTOHA [UIs1 MAaTEpHAIIBHBIX TOYEK.

3aKOH BCEMUPHOI'O TATOTEHUS. DKBUBAJIEHTHOCTh T'PAaBUTALMOHHON U HHEPTHON MacChl.

Cuna TsokecTd. 3aBUCUMOCTh YCKOPEHHUSI CBOOOJIHOTO MAJCHHS OT BBICOTHI HAJ MOBEPXHOCTHIO
IUTaHeTHl M OT reorpaduyeckoil mupoThl. [IBrkeHHEe HEOECHBIX Te€d U UX CHYTHUKOB. 3aKOHBI
Kemuepa. IlepBas kocMHuueckasi CKOPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena. Bec Tena, IBUXKYIIErocs C yCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cwiia TpEeHUsS CKOJBXKCHHS M CWiIa TpeHus mnokos. Koaddumment
TpeHus. Cuila COPOTUBIICHMS IIPU JBUKCHUM TeJla B JKUJIKOCTH WIM rase, €€ 3aBUCHUMOCTb OT
CKOPOCTH OTHOCHUTEIBHOTO JBUKEHHUS.

HMasnenune. 'mapocrarnueckoe nasienue. Cuna Apxumena.

TexHuyeckue ycTpoicTBa U TEXHOJIOIMUECKUE MPOLIECCHI: MOAIINITHUKY, JBUKEHHE UCKYCCTBEHHBIX
CIIyTHHUKOB.

Jemoncmpayuu.

HaGmtoneHue nBrxeHHs Tell B MHEPLMAIbHBIX U HEMHEPIUAIBHBIX CUCTEMaX OTCUETA.

[IpuHIUIT OTHOCUTEIBHOCTH.

Kauenune nByX HMIMHIPOB WM LIApPOB Pa3HOM MAcChl C OJMHAKOBBIM YCKOPEHHEM OTHOCHUTEIIBHO
HEWHEPLUAIbHON CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOJECHCTBYIOIIEH NMPUIOKEHHBIX K TEIIy CHJI C NPOU3BEACHUEM MAcChl T€la Ha €ro
YCKOpEHHE B UHEPLIUAIbHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOIUX B PE3YJIBTATE B3aUMOIECHCTBUS TEIL.

N3Mepenne mace 1o B3anMoIEVCTBHUIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NOAbEME U Ta/IEHUN.

LlenTpoOEKHBIE MEXaHU3MBI.

CpaBHeHHUE CUJT TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.

Yuenuueckuii sxkcnepumenm, nabopamopusvie padbomot, npAKMUKyMm.

N3mepenue paBHOAECHCTBYIOLIEH CUJT PU ABMXKEHUHU OpyCcKa MO HAKJIOHHOM MJIOCKOCTH.

IIpoBepka rUnoTe3sl O HE3aBUCUMOCTH BPEMEHH JBM)KEHHUS OpyCKa MO HAKJIOHHOM IIOCKOCTH Ha
3aJIaHHOE PACCTOSIHUE OT €r0 MaccChl.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOMIUX B MPY>KUHE U PE3MHOBOM 00pasiie, OT
ux nedopManuu.

W3ydenune IBUKEHUS! CUCTEMBI T, CBA3aHHBIX HUTBIO, IEPEKUHYTOHN uepe3 JErKuit OJI0K.

H3mepenune ko puiiMerTa TPEHUs M0 BEIUIHUHE YIIIOBOr0 Kod(duinenta 3aBUcUMOCcTU Fp(N).

HccnenoBanue JBMKEHUS Opycka IO HAKJIOHHOW IUIOCKOCTH C MEpeMEHHBIM Kod(h(dUIIMEeHTOM
TpEeHHUSI.

N3y4enne nBuKEHMsS Ipy3a HA BaJly C TPEHUEM.



Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpaoe Teno. [loctynarensHoe U BpaliaTtenbHOE ABMKEHHE TBEPAOTO Tesna. MoOMEHT
CWJIBI OTHOCHUTEJIBHO ocu BpameHus. [lnedo cuiel. CrnokeHue Cuil, NPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TsKecTH Tena.

VYcnoBus paBHOBECHS TBEPAOIO TeEIIA.

YcToliunBoe, HeyCcTOUMBOE, Oe3pa3TuIHOE pABHOBECHE.

TexHudyeckue ycTpoWCTBa M TEXHOJIOTMYECKHE IPOLIECCH: KPOHIUTEHH, CTPOMTENIBHBIM KpaH,
peméTyarbie KOHCTPYKIUU.

Jemoncmpayuu.

VYcioBus paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomut, npaKkmuxym.

HccnenoBanue ycinoBuil paBHOBECHS TBEPAOTO TeEJIA, UMEIOIIETO OCh BPALICHUS.

KoHcTpynpoBanye KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3y4yenne yCTONYMBOCTH TBEPIOTO TeJa, UMEIOLIETO IUIOMIAlb OIOPBHI.

Tema 4. 3akonvl coxpanenusn ¢ MexaHuxe.

HNMmynbc MaTepuanbHOW TOYKM, CHCTEMBl MaTe€pHaJbHBIX Touek. LleHTp Macc cucremsl
MaTepualbHbIX TOUYEK. Teopema 0 IBHKEHHUH LIEHTPa Macc.

HMyJibe CHIIbl M UI3MEHEHHE UMITYJIbCA TEla.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBMKEHUE.

MomeHT umIynbca MarepuanbHOM TOYKH. IIpencraBieHne O COXpaHEHMM MOMEHTa HMMILYJIbCa B
LEHTPAJIbHBIX MOJISX.

PaGora cuibl Ha MaJIOM ¥ Ha KOHEYHOM IepeMenieHuu. [ paduueckoe npeacrapieHue padoThl CHIIBL.

MoOIIHOCTD CHJIBI.

Kunernueckass sHeprusi matepuaibHOW TOYKH. TeopeMa 00 M3MEHEHMM KUHETHMYECKON SHEpPrUH
MaTEpHUaIbHOU TOYKH.

[loTeHunanpHble M HENMOTEHUMAJIbHBbIE CHibl. [loTeHunanbHass sHeprus. [loTeHnManbHas 3HEPrus
ynpyro JedopMHUpoBaHHOM mpykuHbl. [loTeHIManbHass SHEpruss Tela B  OAHOPOJHOM
rpaBUTalMOHHOM mnoJie. IloTeHnumanpHas dHEprus Tena B IPaBUTALMOHHOM IIOJIE OJHOPOJHOTO
mapa (BHYTpH U BHe 1apa). Bropas kocmuueckast CkopocTh. TpeThsi KOCMUYecKasi CKOPOCTb.

CBs13p paOOTHl HEMOTEHIUAIBHBIX CUJI C U3MEHEHHEM MEXaHWYECKOM SHEPTrUU CHUCTEMBI Tell. 3aKOH
COXPAHEHUsI MEXAaHUYECKOM HEPTUN.

VYupyrue u Heynpyrue CTOIKHOBEHHUSI.

VYpaBHenue bepHyn Uit nA€aIbHON )KUIKOCTH KaK CIEICTBHE 3aKOHA COXPAHEHUS MEXAHUUYECKOM
SHEPTHH.

TexHuyeckue ycTpocTBa M TEXHOJIOIMYECKHE IPOLECCHI: JBUKEHHE PaKeT, BOJOMET, KOIED,
MPYXUHHBIA TUCTOJET, TMPOCKOII, (PUT'YpHOE KaTaHUE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE NBMKEHUE.

H3MepeHre MOIITHOCTH CHUJIBI.

V3MeHeHMe sHEepruu Teja MpU COBEPILIEHUH PabOTHI.

B3anMHbIEe npeBpaleHnss KUHETUYECKOW M MOTEHIHWAIBbHON SHEPIUil MpU JEWCTBUM HA TEJIO CHJIBI
TSKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHepTUH TIPU CBOOOTHOM TaJICHUH.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomut, npaKkmuxym.

N3mepenne nmnyiibea Teaa o TOpMO3HOMY ITyTH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJIEINHU SIIEKTPOMOOUIIS U MOLITHOCTH CHJIBI TATH.

CpaBHeHHE U3MEHEHHS UMITYJIbCA Tela C UMIYJIECOM CHJIBL.

HccnenoBanue coxpaHeHHUs UMITYJIbCA IIPH YIIPYTOM B3aUMOAECHCTBHUH.



N3mepenne KNHeTUYECKON YHEPTUHU Teja MO0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MOTCHLIUAIBHOM SHEPTUHN MPY>KUHBI C pabOTOI CHUIIBI TPEHHUS.

Omnpenenenre pabOThI CHIIbI TPEHUS MPHU JABMKEHUU Tella 10 HAKJIOHHOM MIIOCKOCTH.

Pasnea 3. Mosekynsipaas pu3nka 1 TepMOAUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MEOpUU.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIsApHO-KuHeTndeckor teopuu (MKT), ux ombiTHOe 00OCHOBaHHE.
Huddysus. bpoyHoBckoe nBuxkeHue. XapakTep JBUKCHHS U B3aUMOJICHCTBUS YaCTHI] BELIECTBA.
Mopnenu CTpoeHHS Ta30B, KHUIKOCTEH U TBEPBIX TEN U 0OBSICHEHHE CBOICTB BEIIECTBA HA OCHOBE
3TUX Mojenei. Macca u pasmepbl Mosiekyd (atomoB). KommuectBo BemiectBa. IlocTosiHHas
ABorajpo.

TennoBoe paBHoBecue. TemnepaTypa u criocoOsl e€ nzmepenus. Lllkana temnepatyp Llenbcus.

Mognens wuaealbHOTO raza B MOJEKYJISIPHO-KMHETUYECKOM TEOpUHU: YaCTHUILbl Traza JABMXKYTCS
Xa0THYECKHU U HE B3aUMOJIECHCTBYIOT APYT C IPYTOM.

l'azoBbie 3akonbl. YpaBHenue MenneneeBa—Knanelipona. AOconioTHas Temmeparypa (IIKaia
temreparyp KensBuna). 3akon JlampToHa. M3ompouecchl B HAealbHOM Ta3e C IMOCTOSHHBIM
KOJIMYECTBOM BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H3OMPOLECCOB: H30TEpPMa, H30X0pa,
nzobapa.

CBsi3p MeXAy JaBICHUEM U CpEAHEH KUHETHMYECKOH OHHEprueil mocTynaTreabHOro TEIJIOBOrO
JBUKEHHSI MOJIEKYJI UCAIbHOTO T'a3a (OCHOBHOE YPaBHEHUE MOJIEKYJISIPHO-KUHETHUECKON TEOPUH
UJICaTBbHOTO Ta3a).

CBsi3p  aOCOMIOTHOM TeMIepaTypsl TEPMOJUHAMUYECKOH CHUCTEMBI CO CpeIHEH KHHETUYECKOU
SHEpPrueil MoCTyNnaTeIbHOI0 TEMIOBOrO IBUKEHUS €€ YaCTHIL.

TexHuyeckue yCTpPOHCTBA M TEXHOJIOTHYECKUE TPOIECCHI: TEPMOMETpP, OapoOMeTp, IMOITydYeHHE
HaHOMAaTepHUaJIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4aCTULl BEIIECTBA.

Monens OpOyHOBCKOTO IBUKEHHUSI.

Buneopoinuk ¢ 3anucho peajibHOro OpOyHOBCKOI'O IBUIKEHUS.

Juddyzus xxuakocteit.

Mogens onbita LlTepHa.

[IputspkeHne MOJIEKYyII.

Mopenu KpUCTAIIMYECKUX PEIIETOK.

HabmtoneHue u ncciieoBaHue H30IpOIIECCOB.

Yuenuueckuii sxcnepumenm, nadbopamopnuie pabomel, npakmuxym.

HccnenoBanue mporecca yCTaHOBJICHHUS TEMJIOBOIO paBHOBECHS MPH TEIIOOOMEHE MEX Ty ropsiueil u
XOJIOJTHOHN BOJOM.

W3ydenune n30TepMUUECKOro Mpolecca (peKOMEHI0BaHO UCTIOIb30BaHue H(poBoil mabopaTopun).

N3ydenune n30XopHOTO mporecca.

N3ydenue n3obapHOro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennoevie mauunb.

Tepmomunamuueckass (TJl) cucrema. 3amaHue BHENTHUX YCIOBUM JJIsi TEPMOAMHAMUYECKOMN
cucreMbl. BHenHMe U BHyTpeHHUE napaMerpsl. [lapaMerpsl TepMOIMHAMUYECKONH CHCTEMBI Kak
CpeIHUE 3HAUECHUS BEJTMYHH, ONUCHIBAIOIINX €€ COCTOSIHHE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe nHauano tepmoauHamuku. CaMONpou3BOiIbHAS pelaKcalus TEPMOJAUHAMUYECKON CHCTEMBI
K TEILUIOBOMY PaBHOBECHIO.

Mognens uaceanpHOrO rasa B TEPMOJMHAMUKE — CHCTEMa YpaBHEHMil: ypaBHeHue MeHpeneeBa—
Kitaneiipona u BbIpak€HHE NIl BHYTPEHHEH DHEPrUU. Y CJIOBUS MPUMEHUMOCTH ATOW MOJEIH:
HU3Kas KOHLIEHTpAIMs 4YacTHUl], BBICOKHME TeMIlepaTyphl. BelpaskeHue ais BHYTpEHHEH DHEPIUH
OJIHOATOMHOT0 MJICAJIBHOIO ra3a.

KBa3ucraTnueckue u HECTATUYECKUE MPOLIECCHI.



OneMeHTapHas pabora B TepMoanHamuke. Bwrumciaenue paboTel mo rpaduky mpoiecca Ha pV-
JuarpaMme.

Temnonepenaua kak cnoco® W3MEHEHHs] BHYTPEHHEW SHEPruu TEPMOJMHAMUYECKOW CHUCTEMBI 0e3
coBepuieHUs padboThl. KoHBEK1IMSI, TEIIONPOBOAHOCTD, U3JIy4YEHHUE.

KonmnuectBo Temnorel. TemnoéMKoOCTh Tena. YaenbHas M MOJISIPHAS TEIJIOEMKOCTH BEILECTBA.
VYpaBHenue Maitepa. YaenpHas TemioTa CropaHusl TOIUIMBA. Pacdy€r koamyecTBa TEIJIOTHI MpPHU
terionepenade. [lonstue 06 aquadatHom mpoiiecce.

[epBblif 3aKk0H TepMOAUHAMUKUA. BHyTpeHHss sHeprus. KomuuecTBo TeroTsl U paboTa Kak Mepsl
M3MEHEHUs BHYTPEHHEN SHEPTrUU TEPMOJINHAMUYECKONW CUCTEMBI.

Bropoii 3akoH TepMOIMHAMHUKU JJIi PAaBHOBECHBIX IPOLIECCOB: 4YEpe3 3aJaHHOE DPABHOBECHOE
COCTOSIHME TEPMOJAMHAMUYECKOM CHCTEMbl MPOXOOUT E€AMHCTBEHHas ajauadara. AOCOIIOTHas
TeMIEpaTypa.

BTopoii 3aK0H TEpMOJIMHAMUKH 1711 HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOKHO IE€peAaTh TEILUIOTY OT
Oornee xomomgHoro Tena K Oonee Harperomy 0Oe3 kommencanuu (Kmaysmyc). HeobpatumocTtsb
MIPUPOHBIX MPOLIECCOB.

[Tpunine! geiictBus TernoBbix mamuH. KIT.

Makcumansnoe 3Hauenue KII. [{ukn Kapno.

OKOJIOTUYECKHE aCIEeKThl MCIONb30BaHMs TEIUIOBBIX JBurareneil. TersoBoe 3arps3HeHHe
OKPY’KaroIllel Cpebl.

TexHudeckue ycTpoicTBa U TEXHOJIOTHUUECKHUE MPOIECChI: XOMOAMIBHUK, KOHIUIIMOHED, TU3EIbHBIN
U KapOIOpaTOpHBI JABUraTeNnu, mapoBas TypOMHA, TMOJy4YeHHE CBEPXHU3KUX TeMIIeparyp,
YTWIM3ALMS «TEIJIOBBIX» OTXOJOB C HCIIOJIb30BAaHMEM TEIUIOBOTO HAcOCa, YTHIM3ALMs
OMOOPraHNYECKOro TOILJIMBA JJIsl BRIPAOOTKU «TETJIOBOW» U AJIEKTPOIHEPTHH.

Jemoncmpayuu.

N3menenue TemnepaTtypsl IpU aInadaTHuECKOM PaCIIMpPEHUH.

Bo3aymHoe orauso.

CpaBHeHME yJ€IbHBIX TEIIIOEMKOCTEHN BEIIECTB.

CrniocoObl U3MEHEHNS BHYTPEHHEN YHEPIHH.

HccnenoBanmne aquabaTHOro mporecca.

KommnbrorepHbie MOEH TETNIOBBIX IBUTATENCH.

Yuenuueckuii skcnepumenm, nabopamopusvie padomot, npPAKMUKyM.

N3mepenue yaenbHOM TeIIOEMKOCTH.

HccnegoBanue npouecca OCTbIBaHUS BELIECTBA.

WccnenoBanue aguabaTHoro mporecca.

N3yueHne B3aMMOCBSI3M DHEPIrUU MEXMOJIEKYJSIPHOTO B3aMMOJCHCTBUS M TEMIIEPATypbl KUIECHUS
KUJIKOCTEH.

Tema 3. Azpecammuvie cocmosanun eeujecmea. Pazoevie nepexoovl.

[TapooGpa3zoBanue u koHaeHcalus. Vcapenue u kumneHue. Y iejabHas TerioTa napooopa3zoBaHus.

Haceiiennsle 1 HeHachlllleHHbIE Tapbl. KauecTBeHHass 3aBUCUMOCTh IUIOTHOCTM W JaBJIEHUS
HACBILIEHHOTO0 TMapa OT TeMIepaTyphl, UX HE3aBHCUMOCTb OT OO0BbEMa HACHIIIEHHOIO Iapa.
3aBUCHMOCTb TEMITEPATYpPbl KUIIEHUSI OT JaBJICHUS B KUIKOCTH.

BnaxHocTs Bo3ayxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.

Teépmoe Ttemo. Kpucrammmueckue u amopdHble Tena. AHU3ZOTPONHS CBOMCTB KPHUCTAIJIOB.
[1naBnenue u kpuctaumM3anus. Y aenbHas TerioTa miasienus. Cyonumanus.

Hedopmaruu tBEpIOro Tena. Pactspkenume um cokarme. Casur. Moayns FOura. Ilpenen ympyrux
nedopmariuii.

TemmoBoe pacmMpeHre >KUIKOCTEH U TBEPABIX Tel, OObBEMHOE U IJIMHEHHOE pacIIupeHHe.
AHTapMOHH3M TEIUIOBBIX KOJICOAHWN YaCTHUIl BEMIECTBA KaK MPUYMHA TETUIOBOTO PACITUPEHUS TEJ
(Ha KaUECTBEHHOM YpPOBHE).

[Ipeo6pa3oBanue sHEPrUM B (Pa30BBIX Mepexoax.

YpaBHEeHHE TEIIOBOTO OanaHca.



IToBepxHocTHOE HaTskeHHE. KoaduIeHT NoBEepXHOCTHOrO HaTsbkeHMs. KanwuisipHble siBIEHUS.
JlaBieHue o UCKPUBIIEHHON ITOBEPXHOCTHIO kukocTu. Popmyia Jlamaca.

TexHudyeckue yCTpONCTBA M TEXHOJIOIMYECKHE IIPOLECCHI: KUAKHE KPHUCTaLIbl, COBPEMEHHBIC
MaTepHuasbl.

Jemoncmpayuu.

TemnoBoe pacimupeHue.

CBoiicTBa HaCBIEHHBIX [1apPOB.

Kunenue. Kunenue npu noHM>KEHHOM J1aBIICHUU.

W3mepenue cuiibl MOBEPXHOCTHOTO HATSKECHUS.

OnpITHI ¢ MBUIBHBIMU IIEHKAMU.

CmauuBanue.

Kanunnsipuele siBneHus.

Monaeny HEHEIOTOHOBCKOM YKUIKOCTH.

Cnoco6bl U3MEPEHHS BIAXKHOCTH.

HccnenoBanue HarpeBaHusl U IIABJICHUS KPUCTAIIIMYECKOIO BELIECTBA.

Bunel nepopmanuii.

Hab6mronenue Mansix aedopmariuii.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomel, npaKkmuxym.

N3y4yeHne 3aKkOHOMEPHOCTEN HUCIIAPEHUSI JKUIKOCTEH.

N3mepenue yaenbHOM TeIIOTHI IIJIaBICHUS JIbJA.

N3y4yeHne cBOMCTB HACBHILICHHBIX [1apPOB.

W3mepenne abCOMIOTHOM BIQXKHOCTH BO3/IyXa M OIICHKA MAcChI TapOB B TIOMEIIEHUH.

W3mepenue ko3¢ uiuenTa NoBepXHOCTHOI'O HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanue 3aBUCUMOCTH JieopMallii Pe3MHOBOI0 00paslia OT NPUIIOKEHHON K HEMY CHJIBI.

Pa3nen 4. DiekTpoanHaMuKa.

Tema 1. Inexmpuueckoe noie.

DnekTpu3anus Ted U e€ MpOsBICHUs. DICKTPUYECKU 3apsan. JIBa BHUIa 3JIEKTPUUYECKUX 3aPsIOB.
IIpoBOAHMKY, IHUANEKTPUKH U IOJYIPOBOJHUKH. DIEMEHTAPHBIM JJIEKTPUUYECKUHN 3apsij. 3aKoH
COXpaHEHUS EKTPUIECKOTO 3apsia.

Bsaumonericteue 3apsnos. Todeunsie 3apsaasl. 3akoH KyoHa.

OnexTpuueckoe nojie. Ero aelicTBrue Ha 31eKTpUUECKUE 3apsIbl.

Hanpsox€anocTs anexkrpuueckoro nosist. [IpoOuslii 3apsa. JInHMKM HanpsHKEHHOCTH AJIEKTPHUECKOTO
noJig. OAHOPOHOE AIIEKTPUUYECKOE TTOJIE.

IloTeHIMANBHOCTD  AIEKTPOCTATHUECKOTO MOJsA. Pa3HOCT MOTEHIMAJIOB W HaNpsUKEHUE.
[ToTreHnnmanpHas 3HEprus 3apsaa B JIEKTPOCTaTUYECKOM IoJe. [loTeHnman 31eKTpocTaTHIeCcKOro
noJid. CBs3b HANPSHKEHHOCTH NOJIS U PA3HOCTH MOTEHIUAJIOB Ul 2JIEKTPOCTATHYECKOIO IOJIS
(KaK OTHOPOAHOIO, TAK M HEOAHOPOHOTO).

[TpyHIMI CyneprO3UIUH dJIEKTPUUECKUX MOIEH.

[Tone Toueunoro 3apsina. [losne paBHOMepHO 3apspkeHHOI cdepsl. [loe paBHOMEPHO 3apsKEHHOTO
no o6bémy mapa. Ilojge paBHOMEpHO 3apsyKeHHOM OecKOHEUHOM miockocTd. KapTuHbl IHHUMA
HanpsLKEHHOCTH ATUX MOJIEN M SKBUIIOTEHIIUAIBHBIX TOBEPXHOCTEH.

IIpoBOAHMKY B 3JIEKTPOCTaTUYECKOM I0JIE. Y CJIOBHE PAaBHOBECHS 3aps10B.

JIMDIEKTPUKH B 3JIEKTPOCTATHYECKOM I0JI€e. /[nanekTpudeckas MpoOHUIIaeMOCTh BEIIECTBA.

Kongencarop. O1neKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTD MIJIOCKOIO KOHAEHCATOPA.

[TapamnensHOE coeqnHeHne KOHIeHcaTopoB. [locaenoBarenbHOE COETMHEHNE KOHAEHCATOPOB.

OHeprus 3apsHKEHHOI0 KOHAEHCATOpA.

JIBrb>KeHUE 3apsiKEHHOW YacCTHUIIbI B OJTHOPOJIHOM JJIEKTPUUECKOM TI0JIE.

TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKHE IIPOLECCHI:  DJIEKTPOCKOI,  JJIEKTPOMETP,
ANEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE 3JIEKTPonpuOOpoB, KOHAEHCATOPHI, reHepaTop Ban ne
I'paada.



Hemoncmpayuu.

YCTpOUCTBO U IPUHIUIL ACUCTBUS JIEKTPOMETPA.

DNEKTPUUYECKOE M0JIE 3apsKEHHBIX IIAPUKOB.

DNEKTPUUECKOE M0JIE IBYX 3apPSKEHHBIX IJIACTHH.

Mogens 3nekTpocTatudeckoro reueparopa (Ban ne ['paada).

[IpoBOAHMKY B 3JIEKTPUUECKOM IIOJIE.

OneKTpocTaTuYecKas 3aluTa.

YCTpoiCTBO U IEUCTBUE KOHAEHCATOPA ITOCTOSSHHOW U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTD JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIIAAH IUIACTUH, PACCTOSIHUS MEXIY
HUMHU U IUAJIEKTPUYECKON TPOHUILIAEMOCTH.

OHeprus MEKTPUYECKOTO OIS 3apsHKEHHOT0 KOHACHCATOPA.

3apsiKa u pa3psKka KOHAEHCATopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuKym.

OneHka cuil B3aMMOJEHCTBUS 3apsSKEHHBIX Tell.

HaOntoneHue mpeBpallleHusi SHEPruM 3apsHKEHHOTO KOHJIEHCATOpa B JHEPIUI0  M3JIyYeHHs
CBETOMO/IA.

W3y4yenue nporekaHus TOKa B LIENH, CONEPKalIe KOHIEHCAToP.

Pacnipenenenne pa3HOCTHM TMOTEHIMATOB (HAMPSKEHUsI) MPH TOCIEAOBATEIBHOM COEIUHEHUHU
KOHJICHCATOPOB.

HccnenoBanue paspsaa KOHAEHCATOPa Yepe3 pe3ucTop.

Tema 2. [locmosannwlit 3.1eKmpuyeckKuil mox.

Cuna toka. [TocTosiHHBIN TOK.

VYCiloBHsI CyIIECTBOBAHUS MOCTOSIHHOIO JIeKTpUyeckoro Toka. Mcrounuku toka. Hanpsbxkenue U u
SMC E.

3axon OMa 11 ydacTKa LEenu.

DNEKTPUUECKOE COINPOTUBIEHUE. 3aBUCUMOCTb CONPOTUBIEHUSI OJHOPOJHOTO MPOBOJHUKA OT €ro
JUIMHBI Y IIJIOLAIH TONIEPEYHOI0 CEUEHUs. Y I€TIbHOE CONPOTUBIICHUE BEIIECTBA.

[TocnenoBarenbHOE, MapaieNbHOE, CMEIIAHHOE COESAMHEHHE TPOBOAHUKOB. Pacuér pa3BeTBIEHHBIX
anekTpuueckux nenei. [Ipasuna Kupxroda.

Pabora anexkrpuyeckoro toka. 3akoH J[xoyns—JIenna.

MOoIHOCTb 3JEKTPUYECKOTO TOKA. TemIoBas MOLITHOCTD, BbIIEISIEMAast HA PE3UCTOPE.

OJIC u BHYTpEHHEE CONpPOTUBICHHE HMCTOYHMKA TOKa. 3akoH OMa Juisl TOJHOW (3aMKHYTOIN)
NEKTPUYECKON Lienu. MOIHOCTh NCTOYHHKA TOKa. KOpoTKkoe 3aMbIKkaHue.

Konznencarop B 1ienu nocTOSIHHOTO TOKaA.

TexHu4yeckue ycTpoicTBa U TEXHOJIOTMYECKHE MTPOLIECCHI: aMIIEPMETP, BOIBTMETP, PEOCTAT, CUETUNK
JIEKTPUYECKON SJHEPTUH.

Hemoncmpayuu.

W3mepenue cuibl TOKa U HAMIPSIKEHMUSL.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKAa OT HAIPsDKEHHS NIl PE3UCTOpPA, JIAMIIBI HAKAJIMBAHWS U
CBETOUO/1A.

3aBUCUMOCTD CONPOTHUBIICHUS LUIMHAPUYECKUX IMPOBOAHMKOB OT JUIMHBI, ILIOAAHN IOMNEPEUYHOrO
CEUeHHs U MaTepuana.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT COIPOTUBIIEHUS IIPU ITOCTOSSHHOM HAIIPSKEHUH.

[Ipsimoe n3mepenue 3/1C. KopoTkoe 3aMbIkaHNE ralbBaHUUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO
COIIPOTHBIICHUS.

CrniocoOsI coenHeHus: UCTOYHUKOB Toka, DJIC Garapeii.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKIY MOJIOCAMU UCTOYHUKA TOKA OT CUJIBI TOKA B IIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomsol, npaKmuKym.

HccnenoBanne cMeNIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue yaenbHOro COpOTUBIECHHS POBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS 11 JIaMIIbl HAKaIUBaHMSL.



YBenuueHue mpeena u3MepeHus amrnepMerpa (BOJIbTMETPA).

N3mepenune D/IC v BHYTPEHHETO CONPOTHUBIIEHNS UCTOYHUKA TOKA.

HccnenoBanue 3aBucumoct OJIC ranbBaHMYECKOrO 3J€MEHTa OT BPEMEHH IPU KOPOTKOM
3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXTy MTOJIF0OCAMH UCTOYHHMKA TOKA OT CUJIbI TOKA B LIEIIH.

HccnenoBanue 3aBUCMMOCTH IIOJIE3HON MOLTHOCTY UCTOYHHMKA TOKA OT CUJIbI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OnexTpuueckas MPOBOAMMOCTb PAa3JIMYHBIX BEILIECTB. OJEKTPOHHAas IPOBOAMMOCTb TBEPHBIX
METaJUIOB. 3aBUCUMOCTb COITPOTUBIIEHUS METAIJIOB OT TemIeparypbl. CBEpXIPOBOIUMOCTb.

DnexTpuuecKuid ToK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBEHHAass U MPUMECHAs MPOBOJUMOCTH IOJIyNPOBOAHUKOB. CBolicTBa p—N-
nepexonaa. [loxynpoBoHIKOBBIE TPHOOPHI.

ONEeKTPUYECKUH TOK B IEKTPOIMTAX. DJIEKTPOJIUTUYECKAs JUCCOLMALUA. DJIEKTPOJIU3. 3aKOHBI
@apanes U1 3JIEKTPOIU3a.

DnekTpruyeckuil TOK B razax. CaMOCTOATENIbHBIA U HECAMOCTOATEIbHBIN pa3psl. Pa3nuuHble THUIBI
CaMOCTOATENBHOTO pa3psaaa. Monnus. [1nazma.

TexHuueckue ycTpoicTBa M NPAKTHUECKOE MPUMEHEHME: TIa30paspsIHble JIaMIIbl, 3JIEKTPOHHO-
mydeBass TpyOKa, MOJYIMPOBOJHUKOBBIE MPHUOOPHI: HOJ, TPAH3UCTOP, (POTOMMOM, CBETOIHUOI,
rajbBaHuKa, paUHUPOBAaHUE MM, BHIIUIABKA ATFOMUHMUS, JICKTPOHHAs MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTb CONPOTUBIICHUS METAJUIOB OT TEMIEPaTyphl.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

3akoHbl 3neKTposinza Dapanes.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO3yXa.

CpaBHeHUE IPOBOAMMOCTU METAJIOB U MOJTYIPOBOJHUKOB.

OAHOCTOPOHHSISI MPOBOJUMOCTD JUO/A.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomolt, RPAKMUKYM.

HaGurotenune amektposusa.

W3mepenue 3apsia 0JHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH CONIPOTUBIIEHUS! TEPMOPE3UCTOPA OT TEMIEPATYPHI.

CHATHE BOJIIBT-aMIIEPHON XapaKTEPUCTUKH JUOJA.

Pu3nyecKuil MPaKTHKYM.

CriocoObl  u3MepeHHst (U3MUECKUX BEJIMYMH C MCIOJIb30BAaHUEM aHAJIOTOBBIX M LHU(POBBIX
U3MEpPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JATUYUKOBBIX CHCTEM. AOCOJIOTHBIE U
OTHOCUTENIbHBIE ~ TOTPEIIHOCTH  M3MepeHMi  ¢u3mueckux  BeauuuH. OIleHKa  TIpaHUIl
IIOIPEIIHOCTEM.

IIpoBeieHne KOCBEHHBIX U3MEPEHUH, UCCIeIOBAaHUN 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH, TPOBEPKa
MIPEIJIOKEHHBIX TUIIOTE3 (BBIOOP M3 paboT, ONMMCAHHBIX B TEMAaTUYECKUX pa3enax «YYeHUYeCKHUi
HKCIEPUMEHT, JIAOOPATOPHBIE PAOOTHI, MPAKTUKYM»).

Me:xknpenamerHbie CBSI3H.

N3yuenne kypca ¢usuku yriayOnénHoro ypoBHs B 10 kiacce ocymiecTBIsieTcs € Y4ETOM
COJIEp’KaTENIbHBIX MEXIPEIMETHBIX CBSI3ed € KypcaMH MaTeMaTHK{, OWOJIOTHH, XUMHH,
reorpaguu U TEXHOJIOTHH.

Mesxicnpeomemmnvie nonamus, céA3AHHLIE C U3YYCHUEM MEMO008 HAYYHO20 NO3ZHAHUA: SBIICHUE,
Hay4HbIH (akT, rumnotesa, pusnueckas BeNMYMHA, 3aKOH, TEOpHs, HAOIIOJACHUE, SKCIIEPUMEHT,
MOJIETTUPOBAaHUE, MOJENb, HU3MEpPEHHUE, MOTPEUIHOCTH H3MEPEHHUH, H3MepuTeNbHbIE MPUOOPHI,
udposas 1adbopaTopus.

Mamemamuka: perieHue cucteMbl ypaBHeHMH. JluHelHast QyHkums, mapabona, rumepOoina, HX
rpaduku U cBOHCTBa. TpuUroHOMeTpuueckue (PyHKIUH: CHHYC, KOCHHYC, TaHT€HC, KOTAHTEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOphl M MX NPOEKLUMH HAa OCH KOOpJUHAT,
CJI0)KEHHE BEKTOPOB.



Buonozua: vMexanuueckoe ABIKEHHE B KUBOHM mpupojne, nuddysus, ocMoc, TEIIOOOMEH MKHUBBIX
OpPraHW3MOB, TEIIJIOBOE 3arpsi3HEHUE OKPYXKAIOIIeH Cpenabl, YTHUIH3alus OHOOpPraHMYeCKOTro
TOIUIMBA JUIsl BBIPAOOTKH «TEIUIOBOI» U DIIEKTPOIHEPTUH, MOBEPXHOCTHOE HATSHKEHHE U
KallWJIIAAPHBIC ABJICHUA B IPUPOAC, SJICKTPUICCKHUC ABJICHUA B JKUBOM npupozae.

Xumusa: TUCKPETHOE CTPOCHHUE BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA, MOJISIpHAs
Macca, MOJIyYEHHE HAaHOMATEepHUAJIOB, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIAKOCTEHM M Ta3o0B,
KUJKUE KPUCTAIIbIL, AJIEKTPUUYECKHUE CBOMCTBA METAJUIOB, 3JEKTPOJIMTHYECKAs JAMCCOLMALIMS,
rajbBaHUKA, JIEKTPOHHAS! MUKPOCKOIIHS.

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

Texnonozua: npeoOpa3oBaHKe IBWKCHUN C MCIIOIb30BAaHHEM MEXaHU3MOB, YUET CYXOT0 U KHUJIKOTO
TpeHHs B TEXHHUKE, CTaTHUYECKUE KOHCTPYKUUHU (KPOHILUTEHH, pemérdyarble KOHCTPYKIIHH),
WCIIOJI30BAaHUE 3aKOHOB COXPAHEHUsI MEXAHMKH B TEXHUKE (TUPOCKON, BOJOMET U JIpyrue),
JBUTATE]b BHYTPEHHETO CropaHus, mapoBas TypOMHA, OBITOBOM XOJNOIWIBHHUK, KOHIUIIMOHED,
TCXHOJIOTMKU TIIOJYYCHHA COBPCMCHHBIX MATCPUAIOB, B TOM 4YHCIC HAaHOMATCpHAJIOB, U
HAHOTEXHOJIOTUH, DJIEKTPOCTAaTHUECKas 3allluTa, 3a3eMJICHHE 3JIEKTPONpPUOOPOB, razopaspsiiHble
JIaMIIbI, ITOJTYIIPOBOJHNKOBBIC HpI/I60pI>I, raJlJbBaHUKa.

11 KJIACC

Pasnen 4. DiekTpoanHaMuKa.

Tema 4. Maznummnoe noie.

B3aumopeiicTBE TOCTOSIHHBIX MAarHWTOB WM MPOBOJHUKOB € TOKOM. MarHuTtHOe mnoJie. Bektop
MarHuTHOM HWHAyKUMH. I[IpuHIMO cynepno3uuuyM MarHUTHBIX Mosied. JIMHMM MarHuTHOMN
WH]TyKIIUH.

MarauTtHoe 1oJie TPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHUKA, KaTYIIKH H KPYTroBOro BUTKA). ONbIT
Opcrena.

Cuiia AMniepa, e€ HanpaBJIeHUE U MOJYJIb.

Cuna Jlopenna, e€ HampaBiieHHE W MOJIYJb. JIBM)KEHHE 3apsHKEHHOW YacTUIBI B OJHOPOIHOM
MarHuTHOM Tofie. Pabota cunsl Jlopena.

MarnuTHoe nose B BemiecTBe. PeppoMarHeTHKH, rapa- U TuaMarHeTUKH.

TexHnueckue ycTpoWCTBa M TEXHOJIOTMYECKHUE MPOLECCH: NMPUMEHEHHE MOCTOSIHHBIX MAarHWUTOB,
3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP, JJIEKTPOJABHUTaTENb SIKOOH, YCKOPUTENTH SJIEMEHTAPHBIX
YaCTHII.

Jemoncmpayuu.

Kaptuna nuHUNA WMHAYKIUH MarHUTHOTO TOJS TIOJOCOBOTO M TOJKOBOOOPA3HOTO MOCTOSIHHBIX
MAariuToB.

Kaptuna nvHMII MarHUTHOM WHAYKUMU MOJS JJIMHHOTO MPSMOrO NPOBOJHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJAHHUKA, KATYIIKHA C TOKOM.

B3aumopeiicTBrue 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuiibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

Hal6mronenne aBMKeHUs MydKa JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI AEHCTBUS MEKTPOU3ZMEPUTENHHOTO TPUOOPA MATHUTOITIEKTPHUECKON CHCTEMBI.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomaot, nPAKMUKYM.

HccaenoBanne MarHUTHOIO 110 IIOCTOSHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (heppoMarHeTUKOB.

WccnepgoBanue 1ecTBUS TOCTOSSHHOTO MarHuTa Ha PaMKy C TOKOM.

N3mepenne cuiiel Amnepa.

N3yueHue 3aBUCMMOCTH CHIIbI AMIIEpa OT CUJIBI TOKA.

Ompenenenre MarHUTHOM MHAYKITUU HA OCHOBE U3MEPEHHMS CHIIBI AMITepa.

Tema 5. Inexkmpomaznumnan uHOYKYus.



SIBrieHnE PIEKTPOMArHUTHOW MHAYKIMH. [ToTok BekTopa MarHUTHOM MHAYyKIuU. DJC MHAYKUIWH.
3akoH 31ekTpoMaruuTHol nHaykuun ®apanes. Buxpepoe anexrpudeckoe nose. Toku Dyko.

3/1C unAyKIMY B IPOBOAHUKE, IBUXKYIIEMCS B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuio JleHuna.

WNupyktuBHocTh. Karylika MHAYKTUBHOCTH B LENH MOCTOSHHOTO TOKa. SIBIIeHWE CaMOMHIYKIUH.
OJ1C camouHIyKIIIH.

DHeprus MarHUTHOTO TOJISI KATYIIKHU C TOKOM.

DNeKTPOMarHuTHOE ToJIe.

TexHuyeckue ycTpoHCTBa M TEXHOJIOTHMUECKHUE MPOLIECCHl: MHIYKIMOHHAS 11€4Yb, COJICHOU/, 3aIIUTa
OT 3JIEKTPU3ALIMH TEJI TP JABMKCHUU B MAarHUTHOM I10JI€ 3eMJIH.

Jemoncmpavyuu.

HaGmoienue SBiICHUSI SJICKTPOMAarHUTHON HHTYKITUH.

Uccnenosanue 3aBucumoctu 3/1C HHAYKIMH OT CKOPOCTH U3MEHEHUSI MarHUTHOTO MOTOKA.

IIpaBuio JleHna.

[Tamenre MarauTa B aIIOMUHHEBOM (METHOM) TpyOe.

SIBneHne caMOMHIYKIUH.

Uccnenosanue 3aBucumoctu J/1C caMOMHIYKIIUU OT CKOPOCTH U3MEHEHHUS CUJIbI TOKA B LICTIH.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomel, npaKkmuxym.

HccnenoBanue siBieHUs AIEKTPOMArHUTHOM WHIYKITHH.

Ornpezenenne UHIYKIIMA BUXPEBOT'O MArHUTHOTO TIOJIS.

HccnenoBanue siBieHUs CAMOUHTYKITUH.

COopka MoiesIv AIEKTPOMArHUTHOT'O TeHEpaTopa.

Pazgen 5. Kojie6anus 1 BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Komnebarensuas cucrema. CBoOOAHEIE KOJIEOAHUS.

lapmonunueckne konebanus. KunemaTmueckoe W JUHAMUYECKOE OIUCAHUE. DHEPreTUYecKoe
OmMcaHue (3aKOH COXPAHEHHUS MEXaHWYECKOW HHepruu). BhIBOJA NHHAMUYECKOTO OMHUCAHUS
rapMOHUYECKHUX KOJICOaHUM U3 UX IHEPTreTUYECKOTO U KHHEMATHYECKOTO OMMCAHMUS.

Awmmutyaa u ¢asza xonebanuil. CBA3b aMILTUTY/IbI KOJIeOaHUN MCXOIHON BETMYHHBI C aMILTUTYIaMU
Koje0aHui €€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yactora konebanuii. [Tepro ManbIx cBOOOTHBIX KOeOaHUI MATEMAaTUYECKOTO MAasTHHUKA.
[lepro cBOOOIHBIX KoseOaHUM NPY>KUHHOTO MasiTHUKA.

[TonsTre o 3aTyxarouux kojeOaHusx. BeiHyxIeHHbIe KoneOanusi. Pe3onanc. PesonancHas kpuasl.
BnusiHue 3aTyxaHus Ha BUJI p€30HAHCHOM KpUBON. ABTOKOJI€0aHus.

TexHnuecKkue ycTpoiicTBa U TEXHOJOTMUECKHE MPOLECChl: METPOHOM, Yachl, Kaueliu, My3bIKaJbHbIE
WHCTPYMEHTHI, ceficmorpad.

emoncmpayuu.

3anuch KoaebaTeabHOro ABUKEHHUS.

Habmoienne He3aBUCHMOCTH TIEPHOIa MaJIbIX KOJICOaHH rpy3a Ha HUTH OT aMIUTUTY/IbL.

HccnenoBanue 3aryxaromux KojieOaHMM W 3aBUCHMOCTH MEpHOJa CBOOOJHBIX KoJieOaHWM OT
CONPOTHUBIICHUS.

HccnenoBanue konebaHuii rpy3a Ha MacCUBHOMI NpY’KHHE C 1IETbI0 (POPMUPOBAHUS MTPEICTaBICHUM
00 uaeansHON MOAENH MPYKMHHOTO MasiTHHUKA.

3aKk0oH COXpaHEHHUs SHEPTUH MPHU KOJEOAHHIX Ipy3a Ha MPYKUHE.

HccnenoBanue BHIHYKISHHBIX KOJICOAHHIA.

Ha6mronenue pesonanca.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomut, npaKkmuxym.

N3mepenne neproa CBOOOTHBIX KOJIOaHUN HUTSHOTO U IPYKUHHOTO MasTHUKOB.

N3ydenne 3aKk0HOB JBUKEHUS Tea B X0/ KOJIEOaHHI Ha yIIPyTroM IMOBECE.

N3yuenue nBMKEHUSI HUTSTHOTO MasiTHUKA.

[Ipeobpa3oBanHue YHEPTUH B MPYKUHHOM MasTHHKE.



HccnenoBanue yObIBaHUS aMIUIUTYAbI 3aTyXaIOUIMX KOleOaHUH.

VccnenoBanue BEIHYKJICHHBIX KOJIEOaHUH.

Tema 2. Dnexmpomaznummnoie Konedbanus.

Konebarenbubiit KOHTYp. CBOOOHBIC AJIEKTPOMATHUTHBIC KOJICOAHUS B HICATHBHOM KOJIEOATEILHOM
koHType. @opmyna ToMmcona. CBsi3b aMILIUTY /1Bl 3apsA/ia KOHIEHCATOPA C aMIIUTY/I0M CHJIbI TOKA
B KOJIeOATEILHOM KOHTYPE.

3aKOH COXpaHEHHS SHEPTUHU B UACATLHOM KOJiebaTeIbHOM KOHTYpE.

3aryxarolue MIeKTPOMarHuTHbIC KoJieOaHus. BBIHYKIEHHBIC AJIEKTPOMArHUTHBIC KOJIeOaHusI.

[IepemenHbIl TOK. MOITHOCTh IEPEMEHHOTO TOKA. AMIUIUTYAHOE M ACHCTBYIOLIEE 3HAYEHHUE CHIIbI
TOKA ¥ HAMIPSHKCHUS TP PA3TUIHON opMe 3aBUCUMOCTH MIEPEMEHHOTO TOKA OT BpEMEHHU.

CuHycouganbHblid MEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp M KAaTylIKa WHIYKTUBHOCTH B LENHU
CHUHYCOMIAJILHOTO IIEPEMEHHOI0 TOKa. Pe3oHaHc TOKOB. Pe30HaHC HanpsKeHUH.

Wneanbublii Tpancdopmatop. [IponsBoactBo, nepeaaya u noTpediIeHrne AIEKTPUIECKON SHEPTUH.

DKOJIOTUYECKUE PUCKH TpPU  TPOU3BOACTBE  dBJIEKTpodHepruu. KynbTypa  HMCHOJIb30BaHUS
3JIEKTPO3HEPIUU B TOBCEAHEBHOM )KU3HU.

TexHudeckue yCTPOMCTBA M TEXHOJOTHYECKUE IMPOIECCH: AIEKTPUUYECKUNA 3BOHOK, Te€HEpaTop
MIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpOIepeaay.

Jemoncmpayuu.

CBOOOIHBIE ANEKTPOMATHUTHBIE KOJIeOaHus.

3aBHUCHUMOCTh YaCTOTHI CBOOOHBIX KOJICOaHUI OT MHIYKTUBHOCTU U EMKOCTH KOHTYDA.

OciorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['enepaTop He3aTyxaroMX JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopaenb 37eKTpOMarHuTHOro0 reHepaTopa.

BrinyXIeHHBIC CHHYCOMTATbHBIC KOIeOaHusI.

Pesucrop, karyuika HHIyKTUBHOCTU U KOHJEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3onanc mnpu mocnenoBaTeNbHOM —COCIMHEHUM PE3UCTOpA, KATYIIKA HWHIYKTUBHOCTH U
KOHJIEHCATOopA.

YCTpONCTBO M IPUHIIUIT ICUCTBUS TpaHCHopMaTopa.

Mopenb TUHUN 3NEKTPoIIepeaayuH.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomet, npaKkmuxym.

Nzyuenne Tpancdopmaropa.

HccnenoBanue nepeMEeHHOI0 TOKa Yepe3 MOCIeI0BaTeIbHO COeAMHEHHBIE KOHEHCATOP, KaTyIIKy U
pe3ucTop.

HabuntoieHne 351eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIH TEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMacHUMHbLE 0JIHbL.

MexaHudeckre BOJIHBI, YCIOBHS UX pacnpocTpaHeHus. [lonepeunsie n npoosibHbIe BOIHBL [lepuon,
CKOPOCTh pAacCHpoCTpaHEHUss M JUIMHA BOJHBI. CBOWCTBA MEXAaHWYECKMX BOJH: OTpa)XCHHE,
npenomiieHne, HHTephepeHIns U AUPPaKIIHsL.

3Byk. CkopocTh 3ByKa. I'poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IIyMoBO€ 3arpsi3HEHUE OKPYKAIOIIEH CPE/IbI.

DNeKTPOMarHUTHBIE BOJHBI. Y CJIOBHUS U3IyYCHHs DJIEKTPOMArHUTHBIX BOJIH. B3anMHast opueHTaIus
BEKTOPOB B 3JIEKTPOMarHUTHOW BOJIHE.

CBoOIiCTBa AJIEKTPOMATrHUTHBIX BOJIH: OTpPaKCHHE, MPETOMIICHHE, MOJsSpu3anus, HHTeppepeHuns u
TG paKIus.

[Ixana sIeKTpOMarHUTHBIX BOJIH. [[puMeHeHne 2JIeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUUMIBI paTUOCBS3U U TeNEBUACHUS. Pagronokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYIKAOIIEH CPEBI.

TexHuueckue ycCTpOWCTBAa W MPAKTHUYECKOE NPUMEHEHHUE: MY3bIKaJdbHble HHCTPYMEHTHI, pajaap,
paguonpuéMHUK, TeleBU30p, aHTeHHa, Tenedon, CBU-meus, ynbpTpa3ByKOBas JHArHOCTHKA B
TEXHUKE U MEJIULIUHE.



Hemoncmpayuu.

OO0pazoBaHue U pacIpOCTPaHEHUE TIONIEPEUHBIX U MPOJIO0TBHBIX BOJH.

Konebmromieecs Teno Kak HCTOUHUK 3BYKa.

3aBHCHUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUIA.

Habmoienue orpakeHus U NpeaoMIICHUS MEXaHUYECKUX BOJIH.

Habmronenue unrepdepeHunu u qudpakini MEXaHHIECKUX BOJIH.

AKYCTHYECKUI PE30HAHC.

CBolicTBa yabTpa3ByKa U €ro IpUMEHEHHUE.

Habmtoienue cBsi3u rpOMKOCTH 3BYKa M BHICOTHI TOHA C aMIUTUTYAON U YaCTOTOM KOJICOaHUIA.

HccnenoBanue CBOWMCTB 3JEKTPOMAarHUTHBIX BOJIH: OTpPa)KEHHE, IPEJIOMIIEHHE, NOJspU3aLus,
mudpakus, HHTepdepeHIus.

Oo6HapyxeHne HHPPAKPACHOTO U YIBTPAPUOIECTOBOTO U3TYUCHUIA.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomul, npaKmuxym.

N3yueHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3yyenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsmonuHeitHOE paclpocTpaHeHHe CBeTa B OAHOPOJHON cpene. Jlyu cBeta. TouedHbI MCTOYHUK
CBETa.

Otpaxenue cBeTa. 3aKOHBI OTpaxkeHHsl cBeTa. llocTpoeHue H300pakeHU B TIOCKOM 3€pKaje.
Cdepuueckue 3epkana.

[Ipenomiienne cBera. 3akOHBI MpeENOMICHHS CBeTa. AOCONIOTHBIN IOKa3aTelnb MPETOMIICHUS.
OTHOocuTEeNbHBIN NOKa3aTeNb NpeaoMieHus. [I0CTOSIHCTBO 4acTOThl CBETa U COOTHOILICHUE JUIMH
BOJIH I[IPH NEPEX0/I€ MOHOXPOMATHYECKOT'0 CBETa Yepe3 TpaHully pas3zelia ABYX ONTHYECKUX CPE/l.

Xon nyueit B npusme. ucnepcust ceera. CiaoxHbI cocTaB Oenoro ceera. LIBer.

[Tonnoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil yroi moJHOro BHYTPEHHET0 OTPaKEeHUS.

Cobuparoye 1 paccenBatonye JuH3bl. ToHkas auH3a. OKyCHOE paccTOSHUE U ONTHUYECKas CUila
TOHKOM JHMH3BL. 3aBUCUMOCTHh (DOKYCHOT'O PACCTOSIHHSI TOHKOM CGEepUYecKOll IHH3BI OT €&
Tr€OMETPUU U OTHOCUTENILHOTO MOKA3aTesl IPEIOMIICHUS.

dopmyiia TOHKOM JUH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

Xon Iyda, MPOILIEALIEro JWH3Y MO/ MPOU3BOJIBHBIM yIJIOM K €€ IJIaBHOW ONTHYECKOW OCH.
[Toctpoenne n300pakeHU TOUKH U OTpe3Ka MPSMON B COOMPAIOIINX U PACCEUBAIONINX JIMH3AX U
UX CHCTEMaXx.

OnTuueckue nmpubopsl. Paspemarornias ciocoOHOCTh. ['11a3 Kak onTu4eckas cuctema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. Hutepdepenmus ceta. KorepeHTHble HMCTOYHHUKH. YCIOBHS HaOIIOICHUS
MaKCUMyMOB U MUHUMYMOB B UHTEPPEPEHIITMOHHONU KapTHUHE OT JBYX KOT€PEHTHHIX UCTOUHHUKOB.
[Tpumeps! Ki1acCHYeCKUX UHTEPPEPEHIINOHHBIX CXEM.

Hudpakius ceeta. JudpaxumonHas pemeérka. YciaoBUe HaONIOAEHUS TVIABHBIX MaKCUMYyMOB IpH
MaJeHu MOHOXPOMAaTHYECKOT0 CBeTa Ha TUPPAKIIMOHHYIO PEIIETKY .

[Tonspusanus ceera.

TexHudyeckue ycCTpoiCTBa M TEXHOJOTMYECKHE TMPOIECCH: OYKH, JIyMa, MEPUCKOI, QoTroammapar,
MHUKpPOCKOII, IPOEKIMOHHBIM  ammapar, TMpOCBETICHHE OINTUKHU, BOJOKOHHAs  OMNTHKAa,
T paKIMOHHAs PeIETKA.

Hemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

WccnenoBanue npenomieHus CBeTa.

HabmnroeHue moinHoro BHyTpEHHETo oTpaykeHHst. Mozelb CBETOBO/IA.

HccnenoBanue xo/1a CBETOBBIX IMMyYKOB Y€pe3 MIIOCKOMAPAIIIENBbHYIO IIIACTUHY U IIPU3MY.

HccnenoBanue cBOMCTB U300payKeHUI B JIMH3AX.

Moaenu MUKpPOCKOIIA, TEIECKONa.

Habmonenue natepdepeHInm cBera.



HabnroneHue 1BeTOB TOHKMX IUIEHOK.

Habmionenue nudpaxnuu cera.

N3yuenue nudpakiimOHHON PEIIETKH.

Habmronenne nupakiiMOHHOTO CIIEKTpa.

HaGnronenue nucnepcuu cBeta.

Habnronenne nonsipu3aiyu cBeTa.

[IpuMeHeHne NOIIPOUIOB IS U3YYEHUS MEXaHNYECKUX HAIIPSDKEHUN.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomut, npaKkmuxym.

W3mepenue nokasaress IpeaoMIICHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAaCCTOSIHHUA OT BELIECTBA (HA MPUMEPE KUAKHUX JIUH3).

N3mepeHne GpoKyCHOro pacCTOSIHUSI pacCEUBAIOIINX JIMH3.

[Tonmyuyenne n300pakeHHs B CUCTEME M3 IJIOCKOTO 3€pKajia U JIMH3HI.

[Tonmyuenue n300pakeHus B CUCTEME U3 IBYX JINH3.

KoHcTpyupoBaHue TeNeCKONUYECKUX CUCTEM.

Habmtonenue nudpaxkuuu, MHTEp)EpeHnu 1 NOJSpU3aLuU CBETa.

N3yuenue nossgpusanuu cBeTa, OTPaXEHHOIO OT MOBEPXHOCTHU JUAJIEKTPHUKA.

N3yuenune naTepdepeHnn Ja3epHOro U3Iy4eHns Ha JBYX LIEIsX.

HaGurotenue aucriepcum.

Habmtonenue u uccienoBanue JUQpakiuOHHOTO CIEKTPa.

N3mMepenne 1iMHbI CBETOBOM BOJIHBI.

[TonmyuyeHue ciekTpa U3JIyuyeHHs CBETOMOa ITPU NOMOILIM AU(PAKIIMOHHON PeIIETKY.

Pasnen 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCUTEIbHOCTH.

I'paHunel  OPUMEHMMOCTH — KJIAcCHYECKOM  MexaHuku. IlocTynarel  cnenuanbHOM — TEOpPUM
OTHOCHUTEJIbHOCTH.

IIpoctpancTBeHHO-BpeMeHHONW uHTepBai. [IpeoOpasoBanus JlopeHmna. YciaoBue NPUUYUHHOCTH.
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aM€JIEHNE BPEMEHU U COKPALLEHUE JIUHBI.

OHeprus U UMILYJIbC PEIATUBUCTCKON YaCTHULIBI.

CBs13b Macchl C 3HEPTUEN U UMITYJIbCOM PEISATUBUCTCKOMN YaCTHUIIbl. DHEPTUs OKOS.

TexHu4yeckue ycTpoHCTBAa M TEXHOJOTMYECKHE IPOLIECCHI: CIIyTHUKOBBIE MPUEMHHMKH, YCKOPHUTEIH
3apsSKEHHBIX YACTHII.

YdeHnueckuit 3KCIeprUMEHT, 1a00opaTopHble pabOThl, IPAKTUKYM.

Omnpenenenre UMITYJIbCa U SHEPTUU PEIATUBUCTCKUX YacTHI] (110 (oTorpadusM TPEeKOB 3apsKEHHbBIX
YaCTHUI] B MArHUTHOM TI0JI€).

Paznen 7. KBanroBas ¢gusuka.

Tema 1. Kopnyckynapno-601noeoit oyaausm.

PaBHOBecHOE TeroBoe U3MyUYeHUe (M3IydeHue abCcoIOTHO Y€PHOTO Tea). 3aKoH cMelleHus: Buna.
I'mnoresa Ilnanka o kBaHTax.

@®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®otordpdexr. Ombitel A. I'. CronmeroBa. 3akoHsl ¢orodddexra. YpaBHeHue IDiHIITEHHA I
¢dororddekra. «Kpacnas rpanuna» poroaddexra.

JlaBneHue cBera (B YaCTHOCTH, JIaBJIEHHE CBETa Ha aOCOJIOTHO MOTJIOUIAIONIYI0 U aOCONIIOTHO
oTpaxaroiyto nosepxHocts). OnbiTsl I1. H. JIeOenena.

BonnoBsie cBoiicTBa yactui. Bomubl ne bpoitng. nuna Bonubl ae Bpoiins u pasmepsl oGiacTtu
JoKaNu3alMu  JIBIXKymeics 4vactuubl. KopnyckymnspHo-BonHOBOM — nyanusm.  udpaxius
AJIEKTPOHOB Ha KPUCTAJLIAX.

Crneuunduka n3mepenuit B Mukpomupe. CooTHoueHus Heonpeaenénnocrei I'eiizendepra.

TexHuueckue ycTpoicTBa U TEXHOJIOTHYECKHE MPOLIECCHI: CIEKTPOMETP, (POTORIEMEHT, (POTOIaTUHUK,
TYHHEJIbHBIM MUKPOCKOTI, COJIHEYHAst OaTapesi, CBETOUO/I.

Jemoncmpayuu.

®dotor(hPeKT Ha yCTAaHOBKE C IIMHKOBOMU TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro Gpotodgdekra.



HccnenoBanue 3aBUCUMOCTH CONIPOTHUBIIEHUS TIOJIYTIPOBOJHUKOB OT OCBEIEHHOCTH.

Ceeronuon.

Connevnas 6arapes.

Yuenuueckuit sxcnepumenm, nabopamopusie padomoi, nPAKMUKYM.

HccnenoBanue porope3ucropa.

N3mepenue nocrossaaol [Inanka Ha ocHOBe uccnenoBanus Gotodrddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3 CBETOAMO OT HANIPSKCHHUS.

Tema 2. @usuxka amoma.

OmnbITHI IO MCCIEI0BaHUIO CTpoeHus aTroma. [lnanerapnas Mmozens atoma Pesepdopaa.

[Tocrynatel bopa. M3nydyenune u mornomieHre (OTOHOB TPHU IEPEXOJE aToMa C OJHOTO YPOBHS
SHEPruy Ha JPYTOu.

Bunel criektpoB. CeKTp ypoBHEH 3HEPTHH aTOMa BOAOPOJa.

CrioHTaHHOE M BBIHYKJIEHHOE M3ilydeHue cera. Jlasep.

TexHuyeckue ycTpoicTBa M TEXHOJIOIMUECKHUE IPOLIECCHI: CHEKTPaJIbHbIM aHaINU3 (CHEKTPOCKOIN),
J1a3ep, KBAaHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mopaenb onbiTa Pesepdopna.

Habnronenne muHeHyaThIX CIIEKTPOB.

Y CTpONCTBO U AeHCTBHE CYUETUYMKA HOHU3UPYIOLIMX YaCTHULL.

Onpenenenre AJIMHBI BOJIHBI JIA3EPHOTO U3JIyYECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomeul, npaKmuxym.

HaGroienne JIMHeWYaToro CreKTpa.

HccnenoBanue ciekTpa pa3pexeHHOr0 aTOMapHOro BOIOPO/ia M U3MEpPEHHe OCTOssHHON Punbepra.

Tema 3. Dusuxka amomMHO20 A0pa U I1EMEHMAPHBIX YACHUY,.

Hyxiionnas mognens siapa ['eiizen6epra—lBanenko. 3apsan sapa. MaccoBoe uucino siipa. M3oromnsl.

PagnoaktuBHOCTB. Anbda-pacnaa. DINEKTPOHHBINA U MMO3UTPOHHBIN OeTa-pacnaa. ['amma-uznyyenue.

3aKOH PaJMOaKTUBHOIO pacnaja. PanguoakTuBHble M30TONbI B pupoze. CBONCTBA MOHU3HPYIOILETO
U3Iy4YeHUs. BiusiHue pagroakTUBHOCTH HA XHBBIE OpraHU3Mbl. ECTECTBEHHBIN (POH H3ITydeHUS.
Jo3umerpusi.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siipa.

Snepubsle peakuuu. JleneHue u cuHTE3 snep. SnepHele peaktopbl. [IpoGiiembl ympaBisgeMoro
TEPMOSIEPHOTO CUHTE3a. DKOJIOTMYECKHE aCIEeKThl Pa3BUTHUS SAEPHON SHEPTreTHKU.

MeTopl pEruCTpaLMK U UCCIIEA0BAHNS YIIEMEHTAPHBIX YaCTHII.

@yHIaMEHTAIBHBIE B3aMMOJEUCTBUSA. bapuoHbl, Me30HBI M JenToHsl. lIpencraBieHune o
CrangaptHoil Moaenu. KBapk-riatooHHast MOAENIb aApPOHOB.

®usuka 3a npenenamu CrannapTHol mojenu. TéMHas MaTepust U TEMHAs! SHEPTUSL.

EnuHcTBO (m3nyeckoit KapTHHBI MUpa.

TexHu4eckue ycTpoucTBa M TEXHOJIOTMYECKHUE MPOLECCHl: TO3UMETp, KaMepa BuibcoHa, sIepHBII
peaxTop, TepMOsIJICpHBINA peakTop, aToMHasi 00M0a, MArHUTHO-PE30HAHCHAs TOMOTpadus.

Yuenuueckuir sxcnepumenm, nabopamopusie padomol, nPAKMUKYM.

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

HccnenoBanue paaroakTUBHOTO (hOHA C UCIIOJIB30BAaHUEM JI03UMETPA.

W3ydenue noriorieHus 6eTa-4yacTUll aTFOMUHUEM.

Pa3pnen 8. DiieMeHTHI ACTPOHOMMH U ACTPOPU3HKH.

Oranel pa3BUTHS acTpoHOMHUHU. [IpuknangHOE M MHUPOBO33PEHYECKOE 3HAUYEHHUE AaCTPOHOMMHM.
[IpMeHUMOCTh 3aKOHOB (PU3UKHU I 0OBSICHEHUS IPUPOJIbl KOCMUYECKUX OOBEKTOB.

Metoael  acTpoHOMHYECKMX  uccieqoBaHMi.  COBpPEMEHHBIE  ONTHYECKUE  TEJIECKOIBI,
PpaanOoTENEeCKOIbl, BHEATMOC(EepHasi aCTPOHOMHUS.

Bun 38é31H0r0 HebGa. Co3Be3us, ApKue 3BE3bI, IUTAHETHI, X BUIUMOE JBHKEHHE.

Conneunas cucrema.

Connue. Conneuynas aktuBHOCTh. McTounuk sHeprun ComnHua U 3BE37.



3BE3/1bI, X OCHOBHBIE XapAaKTEPUCTUKU. J[MarpaMma «CHEKTPAIbHBIN KJIaCcC — CBETUMOCTBY. 3BE3/bI
[JIABHOM TMOCJIEI0BATEIbHOCTU. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» i 3BE3] TJIaBHOM
[I0CJIEI0BAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. CoOBpeMEHHbIE MPEICTABICHUS O
IIPOUCXOXACHNUHU U 3BoJroLnu CoslHIA U 3BE3]1. DTalbl )KU3HU 3BE3NL.

Muneunsiii [1yTe — Hama ["anaktuka. [lonoxenne u npmxenne ConHua B ['anaktuke. TUbl ranakTuk.
Pannoranaktuku u kBazapel. YEpHbIE ABIPBI B A/1pax rajgakTHK.

Bcenennas. Pacumpenue Bceenennoii. 3akon Xa06ma. Pasberanue ramaktuk. Teopust bosbimoro
B3pbIBA. PEIMKTOBOE U3ITydeHHE.

Macmrabnas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpoOieMbl aCTPOHOMUM.

Yuenuueckue naoniooenus.

HaGmronenuss 3BE3mHOrO HeOa HEBOOPYXKEHHBIM TJIa30M C  HCIOJIB30BAaHHMEM KOMIIBIOTEPHBIX
MIPUJIOKEHUH I OPE/IeNICHHUS MTOJIOKEHUS HeOECHBIX 00bEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBepHOro MoyIapus 1 sipkue 3BE31bl.

Ha6mronenus B Teneckorn JIyHbI, TUTaHET, TYMaHHOCTEH M 3BE3THBIX CKOTUICHH.

Pu3nyecKuil MPAKTHKYM.

CrocoObl  u3MepeHuss (PU3NYECKUX BEIUYUH C HUCIOJIB30BAHUEM aHAJIOTOBBIX M IU(POBBIX
W3MEPUTENIBHBIX TPUOOPOB M  KOMITBIOTEPHBIX JIAaTYMKOBBIX CHCTEM. AOCOJIOTHBIE W
OTHOCHUTENIbHBIE  IOTPEIIHOCTH  u3MepeHud  ¢usuueckux  BenuyuH. OIlleHKa  TpaHHIl
IIOIPELIHOCTEM.

[IpoBeneHne KOCBEHHBIX H3MEPEHUM, UCCIEIOBAHMI 3aBUCUMOCTEH (PM3MUYECKUX BEIIUYUH, IPOBEPKA
MPEUIOKEHHBIX TUIIOTE3 (BBIOOP M3 pabOT, OMMCAHHBIX B TEMAaTHUECKUX pa3zeniax « Y YeHHYEeCKHUH
AKCIIEPUMEHT, J1a00paTOPHBIE PAOOTHI, TPAKTUKYM» ).

O0o0maroniee noBTOpeHMe.

O0600611eHre U crucTeMaTu3alus CoIep KaHus pa3enoB Kypca «Mexanukay, «MomnekynsapHas puznuka
U TepMOAMHAMMKa», «nekTpoauHaMmuka», «Konebanus u BonHb), «OCHOBBI CHELMAIBHOM
TEOpUU OTHOCUTENbHOCTUY, «KBaHTOBas (hu3nka», « AIeMEHThl aCTPOHOMHH U aCTPODUBUKI.

Ponp ¢u3wku w acTpoHOMHHM B SKOHOMHUYECKOW, TEXHOJIOTHMUYECKOH, COIMAIBLHOM W ITHYCCKOU
cdepax AeATeNbHOCTH YeIOBEKa, POjib U MECTO (PM3UKU M aCTPOHOMHMH B COBPEMEHHON Hay4HOU
KapTUHE MHpa, 3HAUEHUE OIUCATEeNIbHON, CUCTEeMaTU3UpYIOLIeH, OOBSCHUTENBHON H
MIPOrHOCTUYECKON (YHKUUH (PU3MUECKOM TEopHH, posib (PU3NYECKOH Teopuu B (POPMHUPOBAHUU
MpecTaBlIeHU 0 U3HUecKoil KapTUHE MHUpa, MEeCTO (PU3NYECKON KapTUHBI MUpa B 00ILIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX IIPEICTABICHUHN O IIPUPOJIE.

Me:xknpenamerHbie CBSI3H.

Wzyuenne kypca ¢usuku yriayOnéHHoro ypoBHs B 11 Kiacce ocymiecTBisieTcss € y4€TOM
COJIEp’KaTENIbHBIX MEXIPEIMETHBIX CBSI3e € KypcaMH MaTeMaTHK{, OWOJOTMH, XUMHH,
reorpaguu U TEXHOJIOTHH.

Mesicnpeomemnoie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA: SIBIICHUE,
Hay4HbIN (akT, rumnotesa, (Gusnuyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHUE, 3KCIIEPUMEHT,
MOJIETUPOBAaHUE, MOJENb, HU3MEpPEHHUE, MOTPELIHOCTH H3MEPEHHUM, HU3MepuTeNbHbIE HPUOOpHI,
udpoBas 1adbopaTopusl.

Mamemamuka: peuieHue cuctembl ypaBHeHHH. Tpuronomerpudeckne GyHKIUU: CUHYC, KOCHUHYC,
TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOPHI M MX NPOEKLIUU Ha
OCH KOOpJMHAT, ClOXeHHe BeKTOpoB. I[IpomsBoguble snemeHTapHBIX G(yHKUMNA. [Ipu3Haku
o100 TPEYTOJIbHUKOB, ONpeAeIeHHE TUIOIAAN TUIOCKUX GUTyp U 00bEMa Tell.

Buonozua: »nekrpuyeckue sBIEHUS B KUBOW Mpupoje, KoseOaTeslbHble IABUKEHHUS B JKHUBOM
MIPUPOZE, DKOJOTMYECKME PUCKM NPU TPOU3BOACTBE DIIEKTPOIHEPIHUH, DJIEKTPOMArHUTHOE
3arpsiI3HEHUE OKpY’)KAIoIIeH Cpelbl, YIbTPa3BYKOBas JHMAarHOCTHKAa B MEIUIMHE, ONTHYECKHE
SIBJICHUS B KUBOW IIPUPOJIE.

Xumusa: CTpoeHUE aTOMOB W MOJIEKYJ, KPHUCTaJUIMYECKash CTPYKTypa TBEPIBIX Tell, MEXaHU3MBI
00pa30BaHMs KPUCTAIUINYECKOHN PEIIETKH, CIIEKTPaIbHbBIN aHaAIN3.



T'eocpagpua: wmarHuTHBICE TIONIOCAa 3€MJIM, 3aJ€KH MAarHUTHBIX pPya, (GOTOChEMKA 3EMHOM
MOBEPXHOCTH, ceiicMorpad.

Texnonozua: NpuMEHEHUE MOCTOSHHBIX MarHUTOB, 3JEKTPOMArHUTOB, 3JEKTpOABUTaTENb SK0OU,
reHEepaTop MEPEMEHHOI0 TOKa, MHIYKIUOHHAS Te4b, JUHUHU 3JIEKTPONepead, AIeKTPOIBUTaTENb,
paznap, paaAuoNpUEMHHUK, TeJIeBU30p, aHTeHHa, TesnedoH, CBU-neus, yabTpa3ByKoBasi TMarHOCTUKA
B TEXHHUKE, NMPOCKIMOHHBIN armapaT, BOJIOKOHHAs ONTHKA, COJIHEYHas Oartapes, CIIyTHUKOBBIC
MPUEMHHUKH, SIEPHAsI SHEPTETHKA U KOJIOTUUYECKHE aClIeKThl €€ Pa3BUTHSL.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUA ITPOI'PAMMEI 110 ®U3UMKE HA YPOBHE
CPEJJHEI'O OBLIEI'O OBPA3OBAHUAIMYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Ppe3yJbTaThbl OCBOEHHUS yuyeOHoro mpeamera «®Dusnka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIUXCsi PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpEHHEH
MIO3ULMEN JINYHOCTH, CUCTEMOM LIEHHOCTHBIX OpPUEHTALINM, TIO3UTUBHBIX BHYTPEHHUX YOS IEHU,
COOTBETCTBYIOIMX  TPAAMLMOHHBIM  LEHHOCTSIM  POCCHMCKOro oOIlecTBa, pacUIMpeHHE
YKU3HEHHOI'O OIIbITa M OIbITa AESITEIbHOCTH B IPOLECCE peaau3alMyd OCHOBHBIX HAIpaBICHUM
BOCIIUTATEJILHOU JEATEIBHOCTH, B TOM YUCIIE B YACTH:

rpakIAHCKOT0 BOCTIMTAHMSA:

¢ c(hopMHUPOBAaHHOCTh TPAKIAHCKOM MO3MIMU OOYYAIOMIETOCs KaK aKTUBHOTO U OTBETCTBEHHOT'O
YJieHa POCCHICKOT0 O0IIECTBa;

® [PUHATHE TPAAULMOHHBIX OOIIEYETIOBEUECKMX TIyMAHUCTUYECKUX UM JE€MOKPATUYECKUX
LIEHHOCTEH;

® TOTOBHOCTh BECTH COBMECTHYIO JIESTEIbHOCTh B HHTEpecax TIpakIaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYIPaBJIEHUU B 00pa30BaTEIbHON OpraHU3aluiy;

® yYMEHUE B3aMMOJEICTBOBATH C COLMAIbHBIMU UHCTUTYTAMHM B COOTBETCTBHM C UX (DYHKUHUSAMU U
Ha3HAYCHUEM,;

® TOTOBHOCTb K T'YMaHUTapHOMN U BOJIOHTEPCKON AESTEIbHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHUS:

¢ chopMHUPOBAaHHOCTH POCCUICKON TPAKTAHCKON HIICHTUYHOCTH, TATPHOTH3MA,

® IICHHOCTHOE OTHOIIEHHE K IOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSM POCCHUICKUX YYEHBIX B
o0nactu (GU3UKHU U TEXHHKE.

AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

¢ chopMHUPOBaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MTOBEICHHUS;

® CIIOCOOHOCTH OLIEHUBATh CUTYallMI0 W NPUHMMAThb OCO3HAaHHBIE PEIIEHUs, OPUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHUCIIE B JESATEILHOCTH YUEHOTO;

® 0CO3HaHUE JINYHOTO BKJIAJA B IOCTPOEHUE YCTOMUMBOTO OYAyLIETro.

3CTETHYECKOT0 BOCTIMTAHMSA:

® HCTETUYECKOE OTHOUIEHME K MHpPY, BKIIOYas JCTETUKY HAy4yHOIO TBOPYECTBA, IPHUCYILETO
¢u3nueckoil Hayke.

TPYAOBOI0 BOCIIMTAHMA:

® MHTEpeC K Pa3Nu4HbIM cdepaM MpodecCHoHaNbHON NeATeNTbHOCTH, B TOM YHCJE CBA3aHHBIM C
¢u3MKOW W TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oynymied npodeccun u
peann30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIJIaHBI;

® TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHMIO M caMOOOpa3oBaHMIO B 00j1acTu (U3MKU Ha
MPOTSKEHUM BCEH )KU3HU.

IKOJIOTHYECKOr0 BOCIIMTAHUSA:

® c(hOopMHUPOBAHHOCTH  IKOJIOTMUYECKON  KyJIbTyphl, OCO3HaHHME TIJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOoOIieM;

® IUIAHUPOBAHME U OCYIIECTBIICHUE NEHCTBUN B OKPYJKAIOLIEH Cpele Ha OCHOBE 3HAHUA LENel
YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA;

® pacUIMpEHUE ONbITa JEATEIbHOCTH SKOJOTMYECKON HAINPaBICHHOCTH HAa OCHOBE HMEIOIIMXCS
3HaHUi 1o usmke.

LHEHHOCTH HAYYHOI0 MO3HAHUS:

e CchOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
¢busnveckoil HayKy;



OCO3HAHUC IICHHOCTHU H&y‘-IHOﬁ ACATCIIBHOCTH, TOTOBHOCTHL B HPOLCCCC HUIYUCHHUA (I)I/ISI/IKI/I
OCYHICCTBJIATDL MPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIILHOCTE MHAUBUAYAJIBHO U B T'PYIIIIC.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTenbHBbIE YHHBePCAJIbHbIE YUeOHbIE JeiCTBUS
Ba3oBble JJornueckue aeiicTBUA:

camMocCTosITeNIbHO  (OPMYyJIUPOBaTh M aKTyallu3UpoBaTh MpodieMy, paccMaTrpuBath €&
BCECTOPOHHE;

ONPEIENATh LUEIH NEATEIbHOCTH, 3a1aBaTh [1apaMeTPbl U KPUTEPUU UX TOCTHKCHUS;

BBISIBJIATH 3AKOHOMEPHOCTH M IPOTHBOPEYHS B pacCMaTpUBAEMBIX (DU3MUYECKUX SBICHUSAX;
pa3pabarbiBaTh IJIaH pEIICHHUs] MPOOIEeMbl ¢ y4ETOM aHAJM3a UMEIOIIMXCS MaTEpUAIbHBIX M
HEMAaTepHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JCSATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LENISM, OLIEHUBATh
PHUCKH MOCIEACTBUN JEATENBHOCTH;

KOODJMHUPOBAaTh W  BBINOJHATH pabOTy B  YCIOBUSAX pEATbHOrO, BUPTYaTbHOTO |
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MIPU PELICHUH KU3HEHHBIX IPOOJIEM.

Ba3oBble ucciaenoBaTelbLCcKue AeiicTBHSA .

BJIa/IETh HAYYHOUN TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI U METO1aMU (PU3UUYECKOM HAYKH;
BJIa/IETh HABBIKAMU Y4eOHO-MCCIIEOBATEIHCKON U MPOEKTHOMN IEATEIbHOCTH B 00MacTH (DU3HKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METOJIOB pEIICHUs 3ajad
(bu3MUECKOTO cCoZiepKaHUsl, MPUMEHEHHUIO Pa3IMYHBIX METO/I0B TO3HAHMUS;

BIIQJIETh BUJAMH JCSITENBHOCTH IO TIONYYEHUIO HOBOTO 3HAHMS, €ro HHTEpIpeTaIu,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE MPH CO3JIaHUH
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3UKU;

BBISIBJISITH [IPUYUHHO-CIICACTBEHHBIE CBA3M U aKTyaJHU3UPOBATh 3aJady, BBIABUIATh TUIOTE3Y €&
peleHwsI, HaXOIUTh apTYMEHTHI IS JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHUM, 3a/1aBaTh IMapaMeTphl
Y KPUTEPUU PEILICHHUS;

aHAIIM3UPOBATh MOJYUYEHHBIE B XOJE PEIICHUS 3a/ladl pPe3ylbTaThl, KPUTUYECKH OLIEHUBATH MX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTH U (HOPMYITUPOBATh COOCTBEHHBIE 3a7a4l B 00pPa30BaTEIbHON NEATEIBHOCTH, B TOM YHCIIE
MIpU U3YUYEHUU (PU3UKU;

JaBaTh OLIEHKY HOBBIM CHTYAIlHsIM, OLEHHUBATh IPUOOPETEHHBIH OIBIT;

YMETh IEPEHOCUTH 3HAHUS IO (PU3UKE B MPAKTHUECKYIO 00J1aCTh )KU3HEACITEIHHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJIMETHBIX 001acTe;

BBIJIBUTATh HOBBIE UJCH, TIPE/JIaraTh OPUTHHAIBHBIE MTOIXObI M PEIICHHS;

CTaBHUTH MPOOJIEMBI U 33J1a9H, JOITyCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

Padora ¢ undopmanueii:

BJIaJIeTh HAaBBIKAMM IOJy4YeHHsI HH(POpMALMK (PU3NYECKOTO COAEPIKAaHUS U3 MCTOUHMKOB Pa3HBIX
TUIIOB, CaMOCTOATENIBHO OCYLIECTBJIATh IIOMCK, aHAJIM3, CUCTEMATU3ALMI0 U UHTEPIPETALHIO
nH(pOpMaLIUY PA3IUYHBIX BUIOB U (OPM MPEICTABICHUS;

OLIEHUBATh JJOCTOBEPHOCTh HHPOPMAIIHH;

UCIOJIb30BaTh CpPEJICTBA WH(GOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHMH B pEHIeHUH
KOTHUTHBHBIX, KOMMYHHMKATHBHBIX M OPraHU3AI[MOHHBIX 33Jau C COONIIO/IEHUEM TpeOOBaHUit
SPrOHOMHUKH, TEXHUKHU O€30MaCHOCTU, TUTHEHBI, PECypcocOepex eHHs, TPABOBBIX U 3TUYECKUX
HOPM, HOpM MH(OPMAITMOHHON 6€3011aCHOCTH;



cO3/1aBaTh TEKCTHl (PM3UUECKOTO COACpXkAaHUS B pa3iIMuYHBIX (hopMaTax ¢ y4yéTOM Ha3HAUYCHUS
uHbOpMAlMM M LEJICBOM AayAUTOPUH, BHIOMpas ONTUMANbHYIO (OpPMY TpEACTaBICHUS WU
BHU3yaJIU3aLUU.

KOMMyHI/IKaTI/IBHBIe YHUBEpPCAJIbHBIC y‘leﬁHBle JeCTBUA:

OCYIIECTBISTH OOIICHHE HA YPOKaX (DM3HKHU M BO BHE-YPOUHOU JESATEILHOCTH;

pacmo3HaBaTh MPEANMOCHUTKA KOH(MIMKTHBIX CUTYAIMi U CMSATYATh KOH(IHKTHL;

Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOUYKY 3PEHUS C UCMOJb30BAHUEM SI3BIKOBBIX CPEJICTB;
MMOHUMAThH U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON 1 UHIUBUAYaIbHON paOOTHI;

BEIOMpATh TEMAaTUKy ¥ METOJbI COBMECTHBIX JEHCTBHUU ¢ yd4&€TOM OOIUX HWHTEPECOB H
BO3MOKHOCTEH Ka)KJI0T0 4JIEHA KOJUIEKTUBA;

MIPUHUMATh LIEJIM COBMECTHOU JIESTEIbHOCTH, OPraHW30BbIBaTh U KOOPAMHHUPOBATH JIEUCTBUS 110
€€ JOCTH)KEHHIO: COCTABIIATh IUIAH JIEUCTBUM, paclpeaesaTh POau ¢ Y4ETOM MHEHUI yYaCTHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM padoTHI;

OIICHUBATh KAa4e€CTBO CBOETO BKJIaJ]a U KAXKIOTO0 YYaCTHHKA KOMaHABI B OOMIMIA pe3yibTaT 1O
pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBBIE TMPOEKTHI, OLIEHUMBAaTh HJEU C TO3WLHUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYILECTBJIATh IMO3UTUBHOE CTPATErMYECKOE MOBEICHHE B PA3JIMYHBIX CHUTYAIUAX, MPOSBISATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHble yHUBepcaJIbHbIE YUeOHbIe 1eiiCTBUSA
Camoopranmszaums:

CaMOCTOSITEJIbHO ~ OCYILECTBJIATh TO3HABATENbHYIO JEATEIBHOCTb B 00JacTH QUMK U
aCTPOHOMMHU, BBISIBIISTH TPOOIIEMBI, CTAaBUTh U (POPMYITHPOBATH COOCTBEHHBIC 33/1a4H;
CaMOCTOATENIBHO COCTABJIATh IUIAH PEIIEHHs pacd€THBIX M KAYECTBEHHBIX 3aJay, IUIAH
BBIMIOJIHEHUST MIPAKTUYECKOH paboThl ¢ Y4YETOM HMEIOIIMXCS  PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHUM;

JIaBaTh OLEHKY HOBBIM CUTYaLlHsIM;

paclIMpsATh paMKU y4eOHOT0 peIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JieNIaTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO JPYIUIMH B 0OOJACTH (DU3MKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHbD.

CﬂMOKOHTpOJ’[L, 3MOLHMOHAJbHBIA HHTEJLJIEKT:

Gie © o o o o

JaBaTh OLEHKY HOBBIM CHUTyalUsM, BHOCHUTb KOPPEKTHBBI B JEATEIbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJI/IETh HABbIKAMHU I103HABATEIbHOW peQJIeKCUM KaK OCO3HAHMsI COBEpIIAEMbIX JEHCTBUN H
MBICJIUTENIBHBIX MPOLECCOB, X PE3YyIbTaTOB U OCHOBAHHI;

HCIOJIb30BaTh NPUEMBI pe(IeKCUU /ISl OLIEHKH CUTYallud, BEIOOpa BEPHOTO PELLICHUS;

YMETh OLIEHUBATHh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHMS 110 HX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPH aHAJIU3€E PE3yJIbTAaTOB ACITEIBHOCTH;

MPUHUMATD ce0sl, TIOHMUMasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPH aHAJIU3€E PE3yIbTAaTOB ACSITEIBHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH.

MPOLECCe JOCTHXKEHUS JTUYHOCTHBIX PE3YyJIbTaTOB OCBOCHMS MPOTpamMMbl M0 (U3HKE A YPOBHS
cpeaHero o01iero o0pa3oBaHus y 00y4aromuxcs COBEpIIEHCTBYETCSI SMOLIMOHATBHBINA HHTEIJIEKT,
npenoiararomuil copMUpPOBaHHOCTb:

CaMOCO3HaHUS, BKIIOYAIONIET0 CIOCOOHOCTh MOHUMATh CBOE HYMOLMOHAIBHOE COCTOSIHUE, BUIETh
HaNpaBJICHUs Pa3BUTUSI COOCTBEHHON AMOIIMOHAIbHON Cepbl, ObITh YBEpEHHBIM B cebe;



® CaMOpETyJIMPOBAaHHUs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHME IPUHMMAaTb OTBETCTBEHHOCTbH 3a
CBOE MOBEJEHHE, CIIOCOOHOCTh AaNTUPOBAThCA K AMOIMOHAIBHBIM M3MEHEHHUSM U IPOSBIATH
I'MOKOCTb, OBITh OTKPBITBIM HOBOMY;

e BHYTPEHHEH MOTUBALMH, BKIIOYAIOIIECH CTPEMIIEHUE K JOCTH)KCHHIO LIETIU U YCIEXY, ONTUMU3M,
MHHULIMATUBHOCTh, YMEHHUE JEHCTBOBATh, UCXO/I U3 CBOMX BO3MOKHOCTEH;

® SMIIATHH, BKIIOYAIOIMIEH CIIOCOOHOCTh NOHUMATh SMOIMOHAILHOE COCTOSHUE APYTHX, YUUTHIBATH
€ro MpH OCYIIECTBIEHUH OOLIEHUS, CIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

® COLMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BBICTpAaUBaTh OTHOLICHUS C JPYIHMHU
JOABMH, 3a00THTHCS, IPOSBIIATH UHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

ITPEAMETHBIE PE3VJIBTATBI

K xoHuy oOyuenust B 10 knacce mpeaMETHbIE pe3yJbTaTbl Ha YIIIyOJEHHOM YPOBHE JIOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHU:

® [IOHUMATh POJIb (PU3UKU B SKOHOMHUUYECKOU, TEXHOJIOTHUYECKOM, IKOJIOTMUECKOU, COIUATBLHON U
THYECKON cepax IesTeTbHOCTH 4YelIOBEKa, Pojib U MECTO (PU3MKM B COBPEMEHHON Hay4yHOMH
KapTUHE MHpa, 3HAUEHUE OIUCATENIbHON, CUCTEMAaTU3UPYIOLIEH, OOBACHUTENBHON W
IPOrHOCTUYECKOM (QYHKUMH (U3NYECKON TEOpUH — MEXaHWMKH, MOJIEKYJSIPHOH GU3UKU U
TEPMOJWHAMHKH, POJIb (PU3NUECKON Teopurd B (HOPMUPOBAHHM TIPEACTABICHUH O (HU3NIECKOMH
KapTUHE MUPA;

® paznuyaTh YCJIOBHMS HNPUMEHHMMOCTH MoJeled (QU3MUeCKUX Tell M MPOLEcCOB (sSBICHUMN):
MHEpLMaJbHas cuUcTeMa OTCY€Ta, abCOJMIOTHO TBEPIOE TEJlo, MaTepualibHas TOYKa,
PaBHOYCKOPEHHOE JIBWXKEHHME, CBOOOJHOE TajJeHHe, aOCOIITHO ympyras Jedopmanus,
aOCONIOTHO YIIpyroe W aOCOJIOTHO HEYNPYroe CTOJKHOBEHMS, MOJAETH Ta3a, >KUIKOCTH H
TBEPIOro  (KPUCTAIJIMYECKOro) Teja, UAealdbHbI Tra3, TOUYEYHBIM 3apsa, OJHOPOJHOE
JNEKTPUYECKOE IO0JIE;

e paznuuaTh YCJIOBHs (TpaHHIBI, O0JACTH) NPUMEHUMOCTH (U3NYECKUX 3aKOHOB, ITOHMMATh
BceoOIUi xapakTep (hyHIaMEHTaJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh HCIOJIb30BAHUS YaCTHBIX
3aKOHOB;

® aHAIM3UPOBaThb M OOBACHATH MEXAHMYECKHWE IPOLECChl M SBJIEHMS, MCIONb3Yys OCHOBHBIE
MOJIOKEHNUST W 3aKOHbl MEXaHUKU (OTHOCHTEIBHOCTh MEXAHMYECKOTO JBIKEHHUS, (OPMYIIbI
KMHEMaTUKH PABHOYCKOPEHHOI'O JIBWXKEHMs, MpeoOpazoBaHus [anmunes Ui CKOPOCTH U
nepeMenieHus, 3aKoHbl HpIOTOHA, NMPUHIMIT OTHOCUTENBHOCTH [anmwiies, 3aKOH BCEMHUPHOIO
TATOTEHMSI, 3aKOHBI COXPAaHEHHUs HUMIIYJbCa M MEXaHHYECKOH SHEepruu, cBA3b pabOThl CHIIBI C
U3MEHEHHEM MEXaHUYECKOW DSHEpPIruM, YCJIOBHUS pPAaBHOBECUS TBEPJAOro TeNa), MPH OSTOM
HCIIOIB30BAaTh MAaTEMAaTHUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCJIOBUSA IIPUMEHUMOCTH
(¢u3NuecKux 3aKOHOB: IpeoOpazoBaHuil [anunes, BTOPOro M TpeThero 3axkoHOB HpioTOHAa,
3aKOHOB COXPaHEHUS UMITYJIbCAa U MEXaHUYECKOU DHEPIUH, 3aKOHA BCEMUPHOT'O TATOTECHHUS,

® AHAIM3MPOBATH U OOBACHATH TEIUIOBBIE MPOLIECCH U SIBIECHUS, UCIOJb3YysI OCHOBHBIE MOJI0KEHUS
MKT u 3aK0HBI MOJIEKYJISIPHON (PU3MKU M TEPMOAMHAMUKH (CBSI3b JAABJICHUS HJI€aTbHOTO Ta3a co
CpPEeIHEH KMHETHMYECKOW HHEPrUel TEIUIOBOrO JBUKEHUS M KOHILICHTPALIUEHW €ro MOJIEKYJ, CBS3b
TEMIIEpaTypbl BEIIECTBA CO CPEIHEN KMHETHYECKON 3HEPrue TEIUIOBOrO JBHKEHHUS €0 YacTHIL,
CBA3b JIABJICHMS HJICAJBbHOIO ra3a ¢ KOHUEHTPALMEN MOJEKYJ U €r0 TEMIIEpaTypoi, YpaBHEHHE
MenpeneeBa—Knaneiipona, NepBbli 3aKOH TEPMOJMHAMHKH, 3aKOH COXPAHEHUS HHEPIHUHU B
TEIJIOBBIX MpoIleccax), IMpH ATOM HCIOIb30BaTh MaTeMaTHUYECKOE BBIPAKEHUE 3aKOHOB,
YKa3bIBaTh yCIIOBHsI IPUMEHUMOCTH ypaBHeHUs1 MeHaeneeBa—Knanenpona;

® aHANM3UPOBATh U OOBSCHATH DJIEKTPUUYECKUE SIBJICHHS, HCIOIb3ysl OCHOBHBIE MOJIOXKEHUSA U
3aKOHBI DJIEKTPOJMHAMMUKH (3aKOH COXpAHEHHUs dJEKTPUYECKOro 3apsina, 3akoH Kyrona,
MMOTEHIMAIBHOCTh 3JIEKTPOCTATHYECKOTO IO, MPUHLIHNI CYNEPIO3UINHN IIEKTPUYECKUX TOJEH,



IIPY 3TOM YyKa3blBas yCJIOBHA NPUMEHUMOCTH 3akoHa KylloHa, a TakKe NpPaKTHYECKU Ba)KHBIC
COOTHOILIEHMS: 3aKOHbI OMa JUIs ydacTKa LENu M JUIsl 3aMKHYTOM 3JIEKTPUYECKON IIENH, 3aKOH
Jlxoyns—Jlenna, npaBuna Kupxroda, 3akonsl Dapanues 11 JICKTPOIN3a);

OIUCBIBATh (PU3UYECKHE MPOLECCHl U SABJIECHUS, UCIONb3Ysl BEJIMUUHBI: MIEpEeMEIlEeHHEe, CKOPOCTb,
YCKOPEHHE, UMIIYJbC TE€Jla M CHCTEMBbl Tell, CHJIa, MOMEHT CHIbl, JaBJICHHE, NMOTCHIMAIbHASA
9HEprus, KUHETUYECKasi dHEPrus, MEXaHU4ecKas dHeprus, paboTa CHUJIbl, IIEHTPOCTPEMUTEILHOE
YCKOpPEHHUE, CUJIa TSDKECTH, CHJIa YIPYTOCTH, CHJIa TPEHUS, MOLIHOCTD, SHEPIUs B3aUMOICHCTBUS
Tena ¢ 3eMsiéil BOMM3M €€ MOBEPXHOCTH, SHEPTHs YHPYroi aeopManuu Npy>KUHBI, KOJIUYECTBO
TEIUIOTHI, a0CONIOTHAs TeMmIleparypa Teia, paboTa B TEPMOJMHAMUKE, BHYTPEHHSS SHEPrus
UJICAIBHOTO OJIHOATOMHOIO rasa, paboTa MealbHOro ra3a, OTHOCUTENbHAs BIAXKHOCTh BO3/yXa,
KIIJ] naeanpHOro TEII0BOrO ABUIaTENs; dJIEKTPUUECKOE I10JI€, HAIPSIKEHHOCTD MIEKTPUYECKOTO
10JI, HaNpsHKEHHOCTh IO TOYEUHOrO 3apsAja WM 3apsDKEHHOTO IIapa B BaKyyMeé U B
JOUDJIEKTPHKE, HOTEHLUAI IIEKTPOCTATUYECKOTO I0JIA, pa3HOCTH IIOTECHIIUAJIOB,
ANEKTPOABIIKYIAs CHUJIA, CHJIA TOKA, HANpsSyKEHUE, MOLIHOCTh TOKA, 3JIEKTpUYEcKas EMKOCTb
IJIOCKOTO KOHJEHCATOPa, CONPOTUBIICHUE Y4YacTKa LIENH € MTOCIEA0BATEIbHBIM U NapaJUICIbHBIM
COEIMHEHUEM PE3UCTOPOB, SHEPTUs AIEKTPUUECKOTO 0JI1 KOHAEHCATOPA;

OOBSICHATH OCOOCHHOCTH NPOTEKaHUs (PU3MUECKUX SBICHHUIA: MEXaHUYECKOE JABIKEHHE, TEIIOBOE
JIBIDKEHUE YacTHUIl BELIECTBA, TEIJIOBOE paBHOBECHE, OpPOYHOBCKOE JBUXKeHUE, auddysus,
UCIIApeHHEe, KHUIIEHWE W KOHJIEHCAlMs, IUIaBJI€HHWE U KPUCTAIM3alus, HaIpaBJIEHHOCTb
TEIUIONEepead, AJIEKTpU3alus TeJl, SKBUIOTEHUUAIBHOCTb IOBEPXHOCTU  3apsDKEHHOTO
IIPOBOHMKA;

IIPOBOAUTH MHCCJENIOBAaHUE 3aBUCUMOCTH OJHON (U3NYECKOW BEIUYMHBI OT JApPYyrol c
UCIOJb30BAHUEM MPSIMBIX HM3MEPEHHH, NPU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (UKCHUPOBAThH
pe3yabTaThl TONYYEHHOW 3aBHCUMOCTH (U3WYECKUX BEIMYMH B BHIE TPAPUKOB C YYETOM
a0COJIIOTHBIX MOTPELIHOCTEN N3MEPEHUH, 1eN1aTh BHIBO/IbI IO PE3YJIbTaTaM UCCIIEIOBaHUS;
IIPOBOJIUTh KOCBEHHbIE M3MEpeHHs (U3NYECKUX BEIUYMH, IPU TOM BbIOMPATh ONTUMAJbHBIN
METOJ HW3MEPEHHUs, OICHWBATh AaOCOJIOTHBIE W OTHOCHUTEIbHBIE IOTPEIIHOCTH MPSIMBIX |
KOCBEHHBIX U3MEPECHMI;

MIPOBOJIUTH OMBITHI IO MTPOBEPKE MPEIOKEHHON TMIIOTE3bl: TNIAHUPOBATh SIKCIIEPUMEHT, COOMpATh
SKCIIEPUMEHTAJIbHYIO YCTaHOBKY, aHAJIM3HPOBATh IMOJyUYEHHBIE PE3yJbTaThl M JE€NaTh BBIBOJ O
CTaTyce NpeJIOKEHHON TUIIOTE3BI;

coOyoaTh npaBuiia 0€30MacHOTO TpyJa MpU NPOBEIEHUHM MCCIEJOBAHUN B paMKax y4eOHOro
SKCIIEPUMEHTA, MPAaKTUKyMa M Yy4eOHO-HCCIIEIOBATEIbCKOM M MPOEKTHOM JesTeNbHOCTH C
HCIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPOHCTB U 1a00paTOpHOro 000pyI0BaHHUS;

pemaTh pacy€THbIe 33Ja4M C SBHO 33aJaHHON W HESBHO 33JJaHHOM (M3NYECKON MOJeNnblo: Ha
OCHOBAaHMM aHajiu3a YCJIOBHUS OOOCHOBBIBaTH BBIOOp (DU3MUYECKON MOJAENU, OTBEYaroIen
TpeOOBaHUAM 33a4YH, IPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3NIECKUX
TEOpUH MpPH UCIIOJII30BAHUM MaTEMaTHMUECKUX METOOB pEIICHUs 3a/iad, MPOBOJUTH pacuy€Thl HA
OCHOBAaHMM HUMEIOLIUXCSA JAHHBIX, AHAJINU3UPOBATh pE3yJbTaTbl M KOPPEKTHPOBATh METOIbI
pelIeHns ¢ y4ETOM MOJyUYEeHHBIX Pe3yJIbTaTOB;

pelaTh KaueCTBEHHbIE 3a/auM, TpeOyrollue NMPUMEHEHUs 3HaHWM U3 pa3HbIX DPa3/esoB Kypca
(GU3MKKM, a TaKKe WHTETrpaluy 3HAHUM M3 APYTruX MNPEIMETOB €CTECTBEHHO-HAyYHOTO IMKJIA:
BBICTPAUBaTh JIOTMUECKYIO LENOYKY PpacCyKIEHUM C ONOpod Ha M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

UCMOJb30BAaTh TEOPETUYECKUE 3HAHUSA JUId OOBSACHEHHS OCHOBHBIX NPUHIMIIOB pPaOOTHI
M3MEPUTENBbHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MTPOLIECCOB;

MPUBOANTH NMPUMEPHI BKJIaJla POCCUICKUX M 3apYOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHE MPOLIECCOB OKPYKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHAJIM3UPOBaTh M OIIEHUBATh IMOCIEACTBUS OBITOBOM M MPOU3BOJCTBEHHOW MAESITENBbHOCTU
YeJIOBEeKa, CBS3aHHOW C (PM3UYECKUMH IPOLIECCAMHU, C MO3UIMH IKOJIOTHYECKON 0e301MacHOCTH,



MPEJCTAaBICHUA O PalMOHAJIBbHOM MPUPOAOINOIB30BAHUM, a TAKKE PA3yMHOM HCIOJIb30BaHUU
JOCTHKCHUIM HAyKW U TEXHOJIOTUH 7S TadbHEHIIero pa3BUTHUS YeTI0OBEUECKOro 00IIeCcTBa;
MPUMEHSITh pPa3IMYHBIE CHOCOOBI paboThl ¢ HWHpOpMANUEH (U3HUECKOTO COJEpKaHUS C
WCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOTHH, MpPU OSTOM HCIIOIH30BATh
COBpEMEHHbIC HMH(GOPMAIIMOHHBIC TEXHOJIOTMHM MJII TIOMCKA, TNEpepadOTKU H TPEIbSBICHUS
y4eOHOW ¥ HAYYHO-TIOMYJSPHOH WH(MOpPMALMH, CTPYKTYPHUPOBAHUS W  HHTEPHPETAIIUU
nHpOpManuK, TOJYYEHHOH W3 Pa3IMYHBIX HCTOYHHKOB, KPUTHYECKH AaHAIM3UPOBATh
MoJTy4aeMyto HH(QOPMAIIHIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK HA OCHOBE UMEIOIIMXCS 3HAHUM,
TaK ¥ Ha OCHOBE aHaJIM3a HCTOYHUKA HH(OpMAIUK;

MPOSIBJISATh OPTraHW3AIlMOHHBIC W ITO3HABATEIIPHBIC YMEHHUS CaMOCTOSTEIBHOTO MTPHOOPETCHUS
HOBBIX 3HAHUH B MPOIIECCE BHIMOTHCHHS MPOCKTHBIX U yIeOHO-HUCCIIEIOBATEILCKIX PadoT;
paboTaTh B TpyMIE C HCIOJHEHUEM pA3JIMYHBIX COLHUATBHBIX POJICH, IUIAHUPOBATH PabOTy
IPYMNIbl, PAllMOHAIBHO PaCIpPEeNaTh ACATEIbHOCTh B HECTAHIAPTHBIX CUTYaLMSIX, aJIEKBAaTHO
OIICHUBAThH BKJIA]] KAXKJIOTO M3 YUYACTHUKOB I'PYIIIBI B PEIICHHUE pacCMaTPUBACMO TIPOOIIEMBI,
MPOSIBIIATh MOTHBAIMIO K Oyaymied mpopecCHOHATBHON IESTEIBHOCTH IO CHEIHATBHOCTIIM
(hU3UKO-TEXHHUYECKOTO MPODHUIISL.

KOHIly oOyueHust B I1 knacce npeaMeTHbIE pe3yJbTaThl Ha YIIIyOJEHHOM YpPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTDH y OOYUAIOIIMXCS YMEHU:

MOHUMATh POJIb (PU3UKU B SKOHOMHUYECKOH, TEXHOJIOTHUECKOM, COIIMATIBLHON U 3THYECKOH cdepax
NeSTeIbHOCTH YEJIOBEKa, POJb U MECTO (PM3UKU B COBPEMEHHOW HAy4YHOM KapTUHE MHUpA, POJb
aCTPOHOMHUHU B IIPAKTUYECKOM JEATEIBHOCTH YEJIOBEKA W JAJIBHEHIIEM HAyYHO-TEXHUYECKOM
pa3BUTHH, 3HAYEHHUE ONMMUCATENLHON, CUCTEMATU3UPYIOILEH, 00bSICHUTENLHON U IPOrHOCTUYECKON
GbyHKIMH (U3NIECKON TEOPHH — DSJIEKTPOJUHAMUKH, CIICHUAIBHOW TEOPUU OTHOCHUTEIHHOCTH,
KBAaHTOBOM (M3UKH, pojib GU3NUECKOI Teopur B GOPMUPOBAHUM NPEJCTABICHUN O (PU3UUECKOI
KapTUHE MHpa, MECTO (PU3MYECKON KapTUHBI MHUpa B OOLIEM psy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IIPEJICTaBICHUN O IPUPOJE;

pa3nuyath YCIOBHUS NPUMEHMMOCTH Mojenedl (QU3MUecKuX Tel M MPOLEecCcOB (sSBICHUMN):
OJIHOPOJIHOE DJJIEKTPUYECKOE W OJHOPOJAHOE MAarHUTHOE TMOJsl, TapMOHUYECKHE KOoJeOaHUs,
MaTEMaTUYECKUA MAasTHHUK, HACaJIbHBIA IPYKUHHBIM MAaATHUK, TapMOHUYECKHE BOJIHBI,
UJIeaTbHBIN KOJIeOaTEIbHBIN KOHTYp, TOHKAS JIMH3a, MOJIEJIEH aToMa, aTOMHOTO siipa U KBAaHTOBOM
MOJICIIN CBETA;

pa3nuyath ycloBHs (IpaHMIbI, 00JacTH) NPUMEHUMOCTH (HU3UYECKUX 3aKOHOB, IOHMMATh
BceoOLMi xapakTrep (yHAAaMEHTalIbHBIX 3aKOHOB M OTPAaHMYEHHOCTb HCIOJb30BAaHUS YaCTHBIX
3aKOHOB;

aHAJM3UPOBaTh M OOBSCHATH IMEKTPOMArHUTHBIE MPOLECCHl M SIBJIECHUS, UCMOJIb3Yys OCHOBHBIE
MIOJIOKEHHUS. W 3aKOHBbI JJIEKTPOAVMHAMMKM M CIELHUAIbHOM TEOPHUM OTHOCHUTEIBHOCTH (3aKOH
COXPAaHEHHUs IJIEKTPUUYECKOro 3apsijia, cuia Amrmepa, cuia JIopeHla, 3aKOH JIEKTPOMarHUTHOU
MHAYKIMH, npasuio Jlenna, cBa3p O/IC caMOMHAYKIMH B 2JIEMEHTE IEKTPUYECKOW LIEMH CO
CKOPOCTBKO HM3MEHEHHUS CWIbl TOKA, IIOCTYJIaThl CHELUAIBHOW TEOPHUM OTHOCUTEIBHOCTH
DUHIITeHA);

aHAJM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCH U SIBICHUS, UCIOJB3YsI ITOJIOKEHHSI KBAHTOBOU
¢usuku (ypaBHeHue OifHmTelHa 11 (oTodddexTa, mepBblii U BTOpoil moctynarsl bopa,
MNPUHIUI COOTHOILIEHUs HeompeaenéHHocTel [eiizenOepra, 3aKOHBI COXpAaHEHHs 3apsOBOTO U
MacCOBOT'0 YHCEJ M SHEPTUHU B AJIEPHBIX PEAKIUAX, 3aKOH PaIMOAKTUBHOTO pacnajia);

ONMHUCHIBaTh (U3MUECKHE TMPOLECCHl U  SBJICHUS, MWCIONb3Ysl BEIMYUHBL: HANPSXKEHHOCTH
JJIEKTPUYECKOTO TIOJIA, IOTEHIUAN JJIEKTPOCTATUYECKOrO II0Js, Pa3sHOCTh I[IOTEHLHAIIOB,
JJEKTPOJBIKYIIAsl CWJIA, WHIYKIMS MAarHATHOTO IIOJIsl, MArHUTHBIM TIOTOK, CHia AMIiepa,
UHIYKTUBHOCTb, OJIEKTPOJABIDKYIIAs CHJIA CaMOMHAYKLMH, DOSHEPrusi MarHUTHOIO  I1OJIsS



MIPOBOJHHUKA C TOKOM, PENISTUBUCTCKUNA MMIYJIbC, TMOJHASsI SHEPTUs, SHEPTUs MOKOSI CBOOOIHOM
YaCTHUIIBI, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U 3apsi S1pa, SHEPTHUS CBSI3H SIPa;
OOBSICHSTE OCOOCHHOCTH TPOTEKAaHUS (U3MUECKUX SIBICHUN: JJIEKTPOMArHUTHAsI WHIYKITHS,
CaAaMOWHIYKIUS, PE30HAHC, MHTep(EpPEeHIIHs BOIH, AUQPPAKIHS, AUCIICPCHUs, MMOJHOE BHYTPCHHEE
otpaxkeHue, gorornexrpuaeckuii 3pdekr (pororddexr), anpha- u OeTa-pacmanbl saep, ramMmma-
U3IydeHue saep, Pu3ndecKue MPUHIUIBI CIEKTPATLHOTO aHaIN3a U paOdoThI Ja3epa;

OMpEJIEATh HANpPABJICHUE WHIYKIUA MAarHUTHOTO TOJIS MPOBOJAHUKA C TOKOM, CHJIBI AMIiepa U
cunel JIopeHia;

CTPOUTH M300pa)xKeHHe, CO3/1aBaeMO€ IUIOCKUM 3€PKaloM, TOHKOM JIMH30M, U PacCUUTHIBATh €ro
XapaKTEePUCTHUKU;

MPUMEHATh OCHOBOIIOJIATAIOIIUE ACTPOHOMUYECKUE TMOHSATUSA, TEOPUU U 3aKOHBI IS aHaIU3a U
0o0BsicHEHUST (U3MUYECKUX IPOILECCOB, MPOUCXOIANIMX B 3BE3/1aX, B 3BE3IHBIX CUCTEMax, B
MEXKTaJaKTHIECKOU Cpe/ie; ABMKCHUS HeOSCHBIX TEJ, YBOJIIONNHY 3BE3/ 1 BeeneHHO;

MIPOBOJNTHh HCCJICIOBAHUE 3aBUCUMOCTEH (DM3MUYECKUX BEIWYMH C HCIOJB30BAHUEM MPSIMBIX
U3MEpEeHull, MpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCUPOBATHh PE3yJbTAaThl MOJy4YEHHOM
3aBUCHMOCTH (DH3MYECKHX BEIIMYMH B BUJIC TPaUKOB C y4ETOM aOCOITIOTHBIX IOTPEIIHOCTEH
WU3MEPEHUH, J1eJaTh BBIBOIBI IO pe3yJIbTaTaM UCCIIEI0BAHHUS;

MIPOBOANTh KOCBEHHBIE M3MEpEeHMsI (DM3MUECKUX BEIUYMH, MPU 3TOM BBIOMpATh ONTHUMAIbHBIH
METOJlT W3MEPCHHS, OICHWBATh AaOCOJIOTHBIE W OTHOCHTEIBHBIC IOTPEIIHOCTH TMPSMBIX H
KOCBEHHBIX U3MEPEHUN;

MIPOBOAMTH OMBITHI MO MPOBEPKE MPETOKEHHON THIIOTE3bI: TNIAHUPOBATh SKCIIEPUMEHT, COOUPATh
SKCIEPUMEHTAIbHYI0 YCTAHOBKY, QHAJIM3UPOBATh IOJYUYEHHBIE PEe3yJibTaThl M J€1aTh BBIBOJ O
cTaTyce MpeyIoKeHHON TUIIOTE3bI;

OMHCHIBATh METOJIbI MOJYUYECHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUH;

coOMroaTh mpaBuia 0€30MacHOro TpyAa MPHU NMPOBEACHUH WCCICAOBAHUN B paMKax ydeOHOTO
OKCIIEPUMEHTa, MPAKTUKyMa M y4eOHO-UCCIIeIOBATeNIbCKOW M MPOEKTHOM JEesTeNbHOCTH C
WCIOJIb30BAaHNEM U3MEPHUTEIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYIOBAHHS,

pemath pacy€THBIC 3a/Jaud C SIBHO 3aJaHHOM M HESBHO 3a/laHHOM (DU3MYECKOM MOJENbIO: Ha
OCHOBaHUU aHAJIM3a YCIOBUS BHIOMPATh (PU3HUECKHE MOJETH, OTBEYAIOIIe TPEOOBaHUAM 3a/1a4H,
MPUMEHATh (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIaThl (PU3MUYECKUX TEOpUd TIpH
WCIIOJb30BAaHUM MAaTEMaTUYECKUX METOJIOB PEILICHHUs 3a/ay, MPOBOAUTH Pacu€Thl HA OCHOBAHUHU
MMEIOIINXCS TAHHBIX, aHATM3UPOBATh PE3YJIbTAThl U KOPPEKTHUPOBATH METOIBI PEIIEHUS C YUETOM
MOJIyYEHHBIX PE3YIbTaTOB;

pelaTh KauecTBEHHBIE 3a/iadyM, TpeOyroliue MPUMEHEHUs 3HaHWM U3 pa3HbIX Pa3leNoB Kypca
($bU3uKH, a TaKKe WHTErpallid 3HAHUW W3 JAPYTUX MPEIMETOB E€CTECTBEHHO-HAYYHOTO ITMKJIA!
BBICTPaNBaTh JIOTUYECKYIO IIEMOYKY pACCyKJIECHHUW C ONOpOM Ha U3YUYEHHBbIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKHUE SBIICHNUS,

WCIIOBb30BaTh TEOPETUYECKUE 3HAHUS JJIi OOBSCHEHUS OCHOBHBIX TPUHIIMIIOB PabOTHI
M3MEPUTENBHBIX TPHUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

MIPUBOJIUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKHU, B
00BSACHEHHE MPOIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHH;

aQHAIM3UPOBATh W OIICHUBATh IOCJIEICTBHUS OBITOBOM W TMPOU3BOJCTBEHHOW JEATEIHLHOCTH
YEJIOBEKA, CBA3AHHON C (DM3MYECKUMHU TMPOIECCAMU, C TO3UIUNA IKOJIOTUYECKONW O€301acHOCTH,
MPEACTABICHUN O palUMOHAIBHOM MPHUPOAOIONB30BAHUM, a TaKK€ Pa3yMHOM HCIOJb30BaHUU
JTOCTIKCHHUM HAYKH M TEXHOJIOTHH JIJIs1 JATBHEHIIIETO pa3BUTHS YEIOBEUECKOTO OOIIECTBA;
MPUMEHATh Pa3JIMYHbIe CIOCOOBl paboThl ¢ uWHpOpManuend QU3NYECKOTO COJEpPKAHUSA C
WCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJOTHH, MpPU OSTOM HCIOIH30BATh
COBpeMEeHHBbIE HMH(GOPMAIIMOHHBIC TEXHOJIOTHH IS TIOMCKA, MepepadOTKU € TPEIbSIBICHUS
y4eOHOW ¥ HAYYHO-TIOMYJSPHONW HWHGOpPMAIMK, CTPYKTYPHUPOBAHUS U  HMHTEPHpPETAIIUU
nHpOpManuK, TOJYYEHHOH W3 PA3JIMYHBIX HCTOYHHKOB, KPUTHYECKH AaHAIM3UPOBATH



noJryyaeMyro WH(OPMAIIHIO U OIIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLINXCS 3HAHUH,
TaK U Ha OCHOBE aHaJM3a NCTOYHHKA HHPOpMAIIHH;

® TIPOSIBIATH OPraHU3AINMOHHBIC W TIO3HABATEIBHBIE YMEHHS CAMOCTOSTEIBHOTO MPUOOPETCHUS
HOBBIX 3HAHUH B MPOIIECCE BHIMOTHCHHS POCKTHBIX U yIeOHO-HUCCIIEIOBATEILCKIX PadoT;

e paborarTh B TpyIIE C HUCHOJHEHHEM pa3IUYHBIX COIMAIBHBIX pOJieH, MIaHUPOBaTh pPaboTy
TPYIIIbI, PAMOHAIBHO PACIPENCNATh NEATSILHOCTh B HECTAHIAPTHBIX CHTYAIMsX, aJCKBAaTHO
OIICHUBAThH BKJIA]] KAXKJIOTO M3 YUYACTHUKOB IPYIIIBI B PEIICHNE pacCMaTPUBACMO TIPOOIIEMBI,

® TPOSBIATH MOTHBAMIO K Oynaymied mpodeccHoHANbHON AEATeTbHOCTH M0 CHEIHATBLHOCTIM
(hUBUKO-TEXHHUYECKOTO MPODHUIISL.
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Pasnea 1. HAYYHBIA METO/ ITIO3HAHUS ITIPUPOIbI

Hayunb1ii MeTO1 TO3HAHUSA

1.1 6
MPUPOJIBI

Hroro mo pazneny 6

Pazpnen 2. MEXAHUKA

2.1 Kwunemarmka 10 1
2.2 ]Jlunamuka 10

2.3  Craruka TBEPIOTO TEA 5 1
2.4 3akoHBI COXpaHEHHs B MEXaHUKE 10 1
Hroro no pazueny 35

Pasnea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJINHAMUKA

OCHOBEBI MOJICKYJISIPHO-

3.1 . 15 1
KHHETHYECKOW TEOPHHU
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3.3 ﬁéﬂiﬁiﬁ?&bgg;;?{;:pexoz[bl 14 1
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4.2  TloCTOSIHHBIH 31EKTPHUUECKUI TOK 24 1
4.3 TokH B pa3IMYHbIX Cpeaax 6
Hroro o pazueny 94
Pa3nen 5. PU3MUYECKHWI MPAKTUKYM
5.1 ®usnueckuii IpaKTUKyM 16 16
HWroro no paznery 16
PesepBHOoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 170 8 16
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Pazpnen 1. JIEKTPOAUNHAMUKA

1.1 MaruurHoe 1oje 14

1.2  DnexkTpoMarHuTHas WHIYKIIUS 13 1
Hroro mo pazaeny 27

Paznen 2. KOJTIEBAHUS U BOJIHbBI

2.1 | MexaHn4eckue KoueOaHus 10

2.2 | DJIEeKTpOMarHUTHBIC KOJICOAHMS 15
MexaHuveckue u

2.3 10 1
AJICKTPOMArHUTHBIC BOJIHBI

2.4 | Onrtuka 25 1

Hroro no pazueny 60

Pa3zea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1  Ocnossl CTO 5 1

Hroro no pazueny 5

Paznen 4. KBAHTOBASA ®U3UKA

41 KopnyckynsipHo-BOITHOBOM 15
Ty amu3M

4.2 ®wusuka aToma 5

43 ®u3rKa aTOMHOTO S7pa U 5
DJIEMEHTAPHBIX YaCTHII

Hroro mo pasneny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

OJIEMEHTHI ACTPOHOMUHU U

5.1 12
acTpopU3UKHI
Hroro o pazaeny 12
Pa3znen 6. PU3MUYECKHWI MPAKTUKYM
6.1 ‘ ®u3nyeckuil NpakTUKyM 16 16
HWroro no paznery 16
Pa3gen 7. OBOBIIAIOLIEE TIOBTOPEHHUE
Cucremaruzanus 1 000011eHNe
MPEMETHOTO COJIEPIKAHUS U
IbITa JIEITETbHOCTH
71 Epn06pﬂe?rélfﬁorooipp; 15
u3yueHuu Kypca ¢usuku 10 —
11 kiaccoB
Hroro mo pazueny 15
PesepBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB 170 4 16
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KouTtpousb
-HbIe
pabot
bl

IIpakTu-
YyecKkHue
padoTbl

ITo niany PDakTHYECK
"

®uszuka — pyHIaMeHTalbHas HayKa O
pupoje

Hayunblil MeTOJ MO3HAHUS U METOABI
UCCIEIOBaHUs PU3NYECKUX SBJICHUN

2.09

4.09

DKCIepuMEHT U T€Opusl B IIpolLecce
3 no3HaHus npupoasl. Habmonenue u
HKCHEPUMEHT B (PU3UKE

4 CrniocoObl n3MepeHus (U3NYECKUX BETUUNH

AGCoIt0THAs M OTHOCHUTENbHAS
5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX
BEJINYUH

MopenupoBanue B ¢pusuke. Poib u mecto
¢u3UKM B JOPMUPOBAHUU COBPEMEHHOM
HAy4YHOU KapTUHBI MHpa, B TPAKTHYECKON
NEeITEeIbHOCTH JII0IEN

4.09

7.09

7.09

9.09

Mexanunueckoe aBmkenue. Cucrema
orcueTa. OTHOCUTEIIEHOCTh
MECXAHNYCCKOI'O IBUXKCHUS. HpHMafl n
oOparHas 3a/1a41 MEXaHUKU

11.09

Pannyc-BekTop MaTepualIbHONU TOUKH, €TO
IIPOEKIIMH Ha OCH KOOpAHMHAT. TpaekTopus.

11.09




10

[Tepemenenue. Ckopocts. VX mpoexuu
Ha OCH KOOpAHHAT

PaBHOMEpHOE NPAMOJIMHENTHOE ABUKEHHUE.
I'paduueckoe onrcaHre paBHOMEPHOTO
MPSIMOJIMHEHHOTO ABUKECHHUS

Ciio)keHne nepeMeeHnil 1 CKOPOCTEH.
Pewenne 3anau

14.09

14.09

11

HepaBuomepHoe nBmxenne. MrooBeHHast
ckopocTb. YckopeHnue. [Ipsmonuneiitnoe
JIBIYKEHUE C TTIOCTOSIHHBIM YCKOPEHUEM

16.09

12

13

14

I'paduueckoe onrcanne MPsIMOIMHEHHOTO
JIBM)KEHUS C TOCTOSIHHBIM YCKOPEHUEM

CBobosHOe najieHue. Y CKOpeHue
CBOOO/IHOTO MaeHUsI. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPECHHUS OT
BPEMEHHU M UX TpaduKu

JIBr>keHue Tela, OpOIIEeHHOr0 O] YIJIOM K
TOPU30HTY

18.09

18.09

21.09

15

KpuBonmHeliHoe aBuxkenue. J[BHkeHue no
OKPYXHOCTH. YTJIOBas U JUHEWHAas
ckopocTtb. [lepuon n yacrora.
eHTpOCTpEMUTENIBHOE U TIOJIHOE
YCKOpEHUE

21.09

16

17

KonTponbhas pabota no teme
"Kunematuka"

[TepssIii 3ak0oH HproTOHA. THEpLUIMAIbHBIE
cuctemsl orcuéra. [Ipuniun
OTHOCHUTEIbHOCTHU [ anumes.
HeunepuuanbHbie CHCTEMBI OTCUETA

23.09

25.09

18

Cuna. PaBHoeicTByOIIas cuiia. Bropoit
3akoH Herotona. Macca

25.09

19

Bzaumopeiictue Ten. Tpetuil 3akoH

28.09




HrroTtona

20

21

22

[Ipunuun cynepno3uiuu cui. Pemenue
3aJla4y Ha MpUMEHEeHue 3akoHOB HbproToHa
3aKOH BCEMUPHOTO TATOTEHUSI.
DKBUBAJICHTHOCTh IPABUTAIIMOHHON U
WHEPTHOM MaccChl

Cuia TSHKeCTH U yCKOPEHHE CBOOOIHOTO
HajacHus

28.09

30.09

2.10

23

JIBu>keHne HeOECHBIX TeN U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KocMU4YecKasi ckopocTb. 3akoHbl Keruiepa

2.10

24

25

26

Cuna ynpyroctu. 3akoH 'yka. Bec tena
Cuna tpenus. [Ipupoaa v BUIbI CUIT
TpeHus. [[BuKeHne B )KUIKOCTH U Ta3e C
Y4E€TOM CHJIbl COPOTUBIICHHUSI CPEBI

Hasnenue. 'mapoctatuueckoe JTaBiIeHHE.
Cuna Apxumena

5.10

5.10

7.10

27

AOGCOIJIFOTHO TBEPJIOE TEIIO.
[ToctynaTenbHOE U BpanaTeabHOE
JIBUJKEHUE TBEPJIOrO Tena

9.10

28

29

30
31

MOMEHT CUJIbl OTHOCHUTEIIBHO OCH
BpateHus. [1imeyo cuibl

CioxeHue cuil, NPUIOKEHHBIX K TBEPAOMY
teiny. LleHTp TsokecTn Tena. Y cinoBus
paBHOBECHS TBEPAOTO Tena. Busl
paBHOBECHS

Pemenue 3anau

KonrtponsHast pabora no teme "/IuHnamuka.
Cratuka TBepaoro tena'"

9.10

12.10

12.10
14.10

32

Nmnynbc MmaTepuanbHOM TOYKH, CUCTEMBI
MaTCpHaJIbHBIX TOYCK. HGHTp Macce
CHCTEMBI MaTepUabHbIX TOUEK. Teopema o

16.10




ABHWIKCHUU LICHTPA MAaCC

33

NmnysibC cuiibl 1 U3BMEHEHUE UMITYJIbCA
Tea. 3aKOH COXPaHEHUS UMITYJIbCa.
PeakTuBHOE NBUKEHUE

16.10

34

MoMeHT uMIlysibca MaTEpPUAIILHON TOYKH.
IIpencraBieHue 0 COXpaHEHUU MOMEHTA
HMITYJIbCa B LEHTPAJIBHBIX IOJISX

19.10

35

Pemenue 3agau

19.10

36

37

Pabora cuiibl Ha MajIOM U Ha KOHEYHOM
nepemerneHun. I'paduueckoe
MpeACTaBICHUE pabOThI CUJIbl. MOIIIHOCTH
CHUTBI

Kunernueckas sneprus. Teopema 00

M3MEHEHUN KMHETUYECKOU SHEPIUU
MAaTepHATIbHON TOUYKH

21.10

23.10

38

HOTGHIII/IaJ'II)HI)Ie 1 HCIIOTCHIIUAJIBHBIC
CHIJIBI. HOTeHI_II/IaJ'IBHaH OHEpPIus. BTOpaH
KOCMHUYCCKasA CKOPOCTh

23.10

39

Tperbst KocMuueckast ckopocTb. CBs3b
pabOoThI HEMOTEHIMATIBHBIX CUJI C
M3MEHEHUEM MEXaHUYECKON IHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKON YHEPTUU

26.10

40

Yrpyrue n Heynpyrue CTOJIKHOBEHHS.
YpaBHeHue bepHymum U1 uaeanbHON
KUIKOCTH

26.10

41

42

Kontponbras padota mo teme "3akoHbI
COXpaHEHUsl B MEXaHUKe"

Pa3BuTune npeacraBieHuii 0 npupoie
TernoThl. OcHOBHBIC nosioxkeHust MKT.
Judbdysus. bpoyHoBCcKkoe TBHKEHHE

28.10

6.11

43

CrtpoeHnue ra3000pa3HbIX, )KUIKUX U

6.11




TBEPJbIX TeN. XapaKTep IBUKEHUS U
B3aHMMOJEHCTBHUS YaCTHUI[ BEIISCTBA

Macca u pazMepsl MOJIEKYJ (aTOMOB).

44 KomuuectBo BerectBa. IlocTosinnas 1 9.11
ABorajzipo

45 Temneparypa. TernoBoe paBHOBECHE. 1 911
[Tkana Iennscus

46 Pemenue 3amgau 1 11.11

47 WneanpHbrii ra3. I'a30BBIe 3aKOHBI 1 13.11

aBHeHHEe MengeneeBa-Kiamneiipona.

48 P . P 1 13.11
Pemenue 3agau

49 AOcomtoTHas TemrepaTtypa. 3aKoH 1 16.11
JlanpTOHA
M3onporiecchl B UeaaIbHOM rase ¢

50 pon A 1 16.11
MTOCTOSIHHBIM KOJIMYECTBOM BEIICCTBA
I'pacdnueckoe npencraBieHne

51 M30MPOLIECCOB: N30TepMa, H30X0Pa, 1 18.11
n3zobapa

52 OcnoBroe ypaBHeHHe MKT 1 20.11

53 Pemenue 3amau 1 20.11
CBs3b a0CONIOTHOM TeMmepaTypbl

54 TEPMOTUHAMHYECKON CHCTEMBI CO CpeTHEi 1 2311
KHHETUYECKOM dHEPTUEH MOCTYNaTeIhbHOTO '
TEIIOBOTO JABUKCHUS €€ YaCTHI]
O06o00meHre 1 cHCTEMaTH3alus 3HAHUH 110

1 23.11

55 teme "OcHoBel MKT" 3

KonTponpHas pabota o Teme "OCHOBBI
1 25.11

56 MKT" S
TepmoauHamMuueckas cuctemMa. 3alaHue

57 BHEIIHUX ycsioBud Ui T/ cucreMsl. 1 2711

Bremnue u BHyTpeHHUE TapaMeTphl.
[TapameTpsl T/] cuctemsl Kak cpeaHue




58

59

60

3HA4YCHHUA BCIINYHUH, OIIMChIBAIOIINX e€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

HyneBoe Hauano TepMOAMHAMUKH.
CamonpousBoibHas penakcanus T/]
CUCTEMBI K TEIJIOBOMY PaBHOBECHUIO
Mopenp uieanbHOro ra3a B
TEPMOJIMHAMUKE. Y CJIOBUS IPUMEHUMOCTH
3TOU MOJEIHN

VYpaBuenue MeneneeBa-Knanelipona u
BBIPAKEHUE ISl BHYTPEHHEW SHEPTUu

27.11

30.11

2.12

61

62

BeIpaxxenue i1 BHyTpEHHEN SHEPTUH
OJIHOATOMHOI'0 HJICAJIBHOT'O Ta3a.
KBa3ucratuueckue u HecTaTu4eCcKue
IIPOLIECCHI

DneMeHTapHasi paboTa B TEpMOJIMHAMHUKE.

Beraucnenue pabotsl no rpaduky
npoiiecca Ha pV-auarpamMme

4.12

412

63

Temonepenayda kak croco0d U3MEHEHUS
BHyTpeHHel sHepruu T]l cuctemsl 6e3
COBeEpIIEHUs pabOThI

7.12

64

65

KOHBCKHI/I?I, TCIIJIOMPOBOAHOCTD,
H3JTy4YCHHUC

KomnuectBo Temnorel. TemnoéMKOCTh Tea.

VY nenpHas U MOJIIpHAs TETIIOEMKOCTH
BEILIECTBA. Y IebHAas TEIJI0Ta CrOPaHUs
TOILTHBA

7.12

9.12

66

67

Pacuér konmuecTBa TEMIOTH IPH
Terionepeiaye

[TonsTre 06 annabaTHOM TpoIecce.
IlepBblil 3aKOH TEPMOAVMHAMUKH

11.12

14.12

68

KonuyecTBo TemnoTs! 1 paboTa Kak Mephl
W3MEHEHUs BHYTpeHHel sHepruun TJ]

14.12




CUCTCMBI

69

70

BTopoii 3aK0OH TEpMOJIMHAMUKY 1JIs
PaBHOBECHBIX U HEPABHOBECHBIX
npoueccoB. HeoOpaTtumMocTs IpUpOIHBIX
IIPOLIECCOB

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

16.12

18.12

71
72

73

MaxkcumansHoe 3HaueHue KIT. [{ukn
Kapno

Pemenue 3agau

DKOJIOTHYECKHUE aCTIEKThI UCIIOJIb30BaHUS

TEIUIOBBIX JBurareneil. TemioBoe
3arpsI3HEHUE OKPYXKAIOLIEH CpeIbl

18.12
21.12

21.12

74

Pemenue 3agau

23.12

75

O06001IeHre U cucTEMaTU3aIHs 3HAaHUN 110
teme "Tepmoannamuka. TemoBbie
MaIIUHBI"

25.12

76

77

78

KonTponbhas pabota no teme
"TepmoanHamuka. TenaoBsle MAlIMHbI"

ITapooGpa3zoBaHue U KOHAECHCALMSL.
Hcnapenne u xkunenue. Y 1enpHas TEIIOTa
napooOpazoBaHUs

HaCBIHIeHHBIe 1 HCHACBIIICHHBIC IT1aphI.
KauecTBeHHas 3aBUCUMOCTb IIJIOTHOCTH U
AaBJICHUA HACBIIICHHOr'O mmapa OT
TEMIIEpATypbl, UX HE3aBUCUMOCTb OT
00BbEMa HACKIIIIEHHOTO Mapa. 3aBUCUMOCTb
TEMIIEPATypPbl KUIICHUS OT JaBJIICHUS B
JKUIKOCTH

25.12

28.12

28.12

79

BraxxnocTh Bo3myxa. AGCOMOTHAS U
OTHOCHUTCJIbHAas BJIAXXKHOCTbh

30.12

80

Pemenue 3agau

8.01




81

TBépnoe Teno. Kpucrammaeckue u
amop(dHbIe Tesa. AHU30TPONHUS CBOWCTB
KpPHUCTAaJIOB

8.01

82

83

84

85

86
87

88

[InaBnenue u kpucramumzanus. Y aenbHas
TerwioTa miasneHus. Cyoaumarus
JHedbopmarmu TBEpAOTO Tena. PacTskenue
u cxatue. Casur. Monayne FOnra. [Ipenen
yapyrux aedopmanuii

TernnoBoe paciupenue KUAKoCcTel u
TBEPBIX TEJI. AHTAPMOHU3M TETUIOBBIX
KoJe0aHuil 4acTuIl BEIIeCcTBa
[TpeoOpaszoBanue sHeprin B (Ha30BBIX
nepexoiax

YpaBHeHHe TEMI0BOro O6amaHca

Pemenue 3anau

[ToBepxHOCTHOE HaTsKeHUEe. KanwsipHbie
siBJIEHUsI. J{aBieHue 1Mo UCKPUBJIEHHON
MOBEPXHOCTHIO XHUAKOoCTH. Dopmyna
Jlanuaca

11.01

11.01

13.01

15.01

15.01
18.01

18.01

89

O0001IeHre 1 cUCTEMAaTH3aUs 3HAHUH 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
da3zoBbIe nIEpexoab!"”

20.01

90

91

KonrtponsHas pabora no teme
"ArperaTHpie COCTOSIHUSI BEIIECTBA.
da3o0Bble IEPEXObl"

DnekTpu3anus Tel U €€ MpOosIBICHUSI.
DIeKTpuyecKui 3apsia. /IBa Buaa
ANEKTpUUECKUX 3apsaaoB. [[poBoaAHUKH,
JTUDJIEKTPUKHU U TIOTYTTPOBOAHUKHI

22.01

22.01

92

DJIeMEHTapHBIN ANEKTPUUECKUI 3apsijl.
3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsiaa

25.01




B3anmopencreue 3apsanoB. Touednsie

93 25.01
3apsiabl. 3akoH Kynona

94 Pemenue 3amau 27.01

95 DnekTpuyeckoe noje. Ero neiictBue Ha 2901
AIEKTPUUECKUE 3aPsi]IbI
Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIA.

96 [TpoOHpbIit 3apsn. JInHuKM HANPSHKEHHOCTH 2901
AIEKTPUUECKOTO T0JIst. OTHOPOIHOE
AICKTPUICCKOE TI0JIe
[ToTeHIIMaTbHOCTh AJIEKTPOCTATHICCKOTO

97 1mojs1. Pa3HocTh MOTEHIMAIOB 1 1.02
HaIpsDKEHUE
[ToTeHnmanpHas SHEPTHS 3apsiaa B

98 3JIEKTpOCTaTHUeCKOM MoJe. [loreHmman 1.02
AIEKTPOCTATUUECKOTO TOJIS
CBs13b HANPSHKEHHOCTH TIOJIST U PA3HOCTH

99 MMOTEHIUAJIOB JIJIsl AJIEKTPOCTATUYECKOTO 3.02
IIOJISt

100 HpHHqun CYIIePTIO3HIIHA ICKTPUICCKUX 502
rmoJjei

101 Pemenue 3amau 5.02

102 [Tone Toueunoro 3apsana. [ome 8.02
PaBHOMEPHO 3apsHDKEHHOM cepbl
[Tosie paBHOMEPHO 3apsKEHHOTO IO

103 00BEMy mapa. [Tose paBHOMEpHO 8.02
3apsKEHHON OECKOHEUHOMU TIIOCKOCTH

104 [TpoBOAHUKH B NIEKTPOCTATUIECKOM IIOJIE. 10.02
YcnoBue paBHOBECHS 3apsAJI0B

105 JIVMBIIEKTPUKH U TTIOTYITPOBOIHUKH B 1202
ANEKTPOCTATUYECKOM TI0JIE

106 Konpnencarop. DneKTpoéMKOCTh 12.02

KOHJIeHCATopa. DIIEKTPOEMKOCTH TITIOCKOTO




KOHJICHCATOpa

[TapannensHOE cCoeAMHEHNE

107 1 15.02
KOHJICHCAaTOPOB
108 ITocnegoBarebHOE COEAUHEHNE 1 15.02
KOHJICHCATOPOB
109 DHeprus 3apsHKEHHOT0 KOHACHCATOpa 1 17.02
110 Pemenue 3amau 1 19.02
BIDKEHUE 3apsHKEHHON YaCTHLIBI B
11 A p I 1 19.02
OJTHOPOJTHOM 3JICKTPHYECKOM TI0JIe
112 Pemenue 3amau 1 22.02
113 O606£IIGHI/IG u CI/ICTeMaTI/ISaHI/DI 3HAHUH 110 1 2902
TeMe "DIEeKTPpUUYECKOe T0JIe
KouTtponsHas pabora o reme
114  oHTP P ! 1 24.02
DIIEKTPUUYECKOE T0JIE
Cuta Toka. ITocTostHHBIH TOK. Y C10BUS
115 CYILIECTBOBAHUS TOCTOSIHHOTO 1 26.02
ANEKTPUIECKOTO TOKA
116 Wctounuku Toka. Hanpsixkenne u 3/1C 1 26.02
axoH OMa JiUTg y4acTKa I[EMH.
117 ~ JaKoH Omajui yuacrka ne 1 20.02
DNEeKTpUUECKOEe CONPOTUBIIEHHE
3aBUCUMOCTb COIIPOTUBIICHUS
118 OJIHOPOJIHOTO MTPOBOJIHUKA OT €0 JUIMHBI U 1 29.02
TIONIA/IH TTOTIEPEYHOTO CCUCHUS
119 VY aensHOe CONPOTUBIICHHUE BEIIECTBRA. 1 203
Pemtenue 3agau
120 [TocnenoBarenpHOE, TapaUIETHLHOE, 1 403
CMEIIIaHHOE COSJIMHCHHE TTPOBOTHUKOB
121 Pacq'ev'T PAa3BETBIIEHHBIX JIEKTPUUECKUX 1 403
neneil. [IpaBuna Kupxroda
122 Pemenue 3amau 1 7.03
123 PaboTa snmekTpuueckoro Toka. 3akoH 1 7.03




Jxoyis —Jlenua

124 Pemenne 3amau 1 9.03
MOIHOCTB 3JIEKTPUYECKOTO TOKA.

125 TemnoBas MOIIHOCTb, BEIJEIIeMas Ha 1 11.03
pesucrope

126 Pemenue 3amau 1 11.03
DJ1C u BHYTpEHHEE COIIPOTUBIICHUE

127 JIC n BryTp P 1 14.03
WCTOYHUKA TOKA
3axon Oma [y1g noJaIHOH (3aMKHYTOH

128 A (samiciyTOH) 1 14.03
AIEKTPUYCCKOM LIeTn

129 Pewenue 3amau 1 16.03

130 MOIIHOCTh UCTOYHUKA TOKA 1 18.03

131 KopoTtkoe 3ambikanmne 1 18.03

132 Konaencarop B 11enu NOCTOSIHHOTO TOKa 1 21.03

133 Pemenue 3amau 1 21.03
Pemtenue 3amay mo reme "I1oCcTOSTHHBIH

134 At o T 1 23.03
ANEKTPUYECKUIN TOK
Pemenue 3amau mo teme "I1ocTOSTHHBII

135 atmo T 1 1.04
ANEKTPUICCKUH TOK
Pemtenue 3amay o reme "I1oCTOSTHHBIH

136 T o T 1 1.04
ANEKTPUYECKUI TOK
O00011IeHIE U CUCTEMATH3AIMsl 3HAHUN 110

137 " . - " 1 4.04
teMe "[TOCTOSIHHBIHM JIeKTPHYECKUN TOK
KourpomnsHas padora 110 Teme

138 oHTP 'p : 1 4.04

[ToCTOSIHHBIN TEKTPUUECKUN TOK

DNeKTpUUecKast MPOBOAUMOCTE PA3IMIHBIX

139 BEILIECTB. DJIEKTPUUECKUH TOK B METaJIIAX. 1 6.04
CBepXnpoBOAMMOCTh
DJIEKTPUYECKUHN TOK B paCTBOpax U

140 pacmiaBax 3J€KTPOJIUTOB. 3aKOHbI 1 8.04

®dapajes 11 HIEKTPOIU3a




141

DnekTpuyeckuil Tok B razax. [lmazma

8.04

142

143
144

145

DNEKTPUUECKUN TOK B BAaKyyMe.
BakyymHble npu6opsl

DNEeKTPUUECKUN TOK B MOTYITPOBOJHUKAX
[TosrynpoBOIHUKOBBIE TPUOOPHI

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepeHue cuiibl TOKA U HANIPSKEHUS B
LMY MOCTOSITHHOT'O TOKA MPU MOMOIIU
AQHAJIOTOBBIX U MHU(PPOBBIX U3MEPHUTEIHHBIX
pubopoB" wiu "3HAKOMCTBO ¢ IUPPOBOIt
nabopatopueli o ¢pusuke. [Ipumeps
u3MepeHus: GU3NYECKUX BETUYUH MIPH
MTOMOIIM KOMIIBIOTEPHBIX JaTYUKOB"

N

11.04

11.04
13.04

15.04

146

du3nuecKuil MpakTUKyM 110 TeMe
"N3yueHre HepaBHOMEPHOTO IBUKEHUS C
LIEJIbIO ONIPENETICHUS] MTHOBEHHON
ckopoctu"

15.04

147

@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepenune ycKOpeHusl Ipu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
JIBMDKEHUH 110 HAaKJIOHHOW TUIOCKOCTH" WIIN
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHM IIPU PAaBHOYCKOPEHHOM
NBIDKEeHNN"

18.04

148

149

@u3nYeCKUil NPAKTUKYM IO TEME
"M3MepeHne yckopeHHsi CBOOOIHOTO
nagenus” win "M3yyeHnue NBH>KeHUs Tena,
OpOILIEHHOTO TOPU30HTAIBHO"

Pu3NYECKU IPAKTUKYM 110 TEME
"N3yueHune NBUKEHUS Tella 0 OKPYKHOCTH
C MIOCTOSIHHOM 10 MOJ1YJIIO CKOPOCTBIO" Min
"HccnenoBanue 3aBUCUMOCTH MEPUOJIA
o0paIieHns KOHUYECKOro MasgTHUKA OT ero

15.04

20.04




napamerpos”

150

@uU3NYECKUN IPAKTUKYM 110 TEME
"M3MmepeHune paBHOJICUCTBYIOIIECH CUITBI
[IpU ABMKEHUH OpyCKa 10 HaKJIOHHOU
mwrockoctu" uin "IIpoBepka runoTe3sl o
HE3aBHCHUMOCTH BPEMEHU JABH)KEHHUS
Opycka Mo HAaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PaCCTOSIHUE OT €ro Macchl'”

22.04

151

@uU3NYECKU IPAKTUKYM 110 TEME
"UccaenoBaHue 3aBUCUMOCTH CHJI
YOPYTOCTH, BOSHUKAIOUIUX B IPYKUHE U
pe3uHOBOM 00pa3sle, oT ux aedopmarun"
win "M3ydeHne ABMKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUMHYTOU uepes
nérkuii 010K"

22.04

152

153

@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepenune koapduimenta TpeHus mno
BEJIMYMHE YTII0BOr0 KO3PPUIeHTa
3apucumocT FTp(N)" mnu "Uccnenosanue
JBUKEHMsSI OpyCKa 10 HaKJIIOHHOM
IJIOCKOCTH C NIEPEMEHHBIM
koa¢pdunmenTom Tpenus" wiu "M3yuenue
JIBMDKEHUS TPpy3a Ha Baly C TpeHueM"

@u3nYeCKUil NPAKTUKYM IO TEME
"NccnenoBanue yciaoBU paBHOBECHS
TBEPJOTO TEJA, UMEIOIIETO OCh BpaleHus"
niu "KoHCTpyrpoBaHuE KPOHIITEHHOB U
pacu€r cuit ynpyroctu" win "U3yuenne
YCTOMYMBOCTHU TBEPAOTO TEJIA, UMEIOLLETO
JIonaap OnopsI"

24.04

24.04

154

DU3NYECKUN TPAKTUKYM I10 TEME
"N3mepenue ummysbca Tena 1no
TOpMO3HOMY NyTH" Wi "M3mMepeHne Cuiibl

27.04




TSATH, CKOPOCTH MOJIEIIH MJICKTPOMOOWIIS U
MOIITHOCTU cuJibl TATK" WK "CpaBHEHUE
M3MEHEHUS UMITYJIbCca TeJla C UMITYJIbCOM
cunbl" wim "HccnenoBanue coxpaHeHuUst
HMITyJIbCA IIPU YIIPYTrOM B3auMoencTun"
unu "M3mMepeHrne KHHEeTUYECKON SHEPrun
TEJa 10 TOPMO3HOMY ITyTH"

155

OU3NYECKUN TPAKTUKYM I10 TEME

y
"N3yuyeHne U30TepMHUECKOTO Ipolecca
(peKOMEeHI0BaHO UCIIOIb30BaHHUE
uudposoit madopatopun)" wiu "M3ydenue
n30X0pHOoro npouecca" i "HU3yuenne
n3obapHoro nporecca” wim "IIpoBepka
ypaBHEHHUS COCTOSTHUSA"

1

29.04

156

157

158

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue yaenbpHON TENI0EMKOCTH HIT
"UccnenoBanue mpoiiecca OCThIBAaHUS
BemiecTBa" win "HccienoBanue
aanabatHoro nporecca” uinu "M3ydenue
B3aMMOCBS3U SHEPTUU MEXMOJIEKYISIPHOTO
B3aMMO/ICHCTBUS M TEMITEPATYPHI KUTICHUS
JKUIKocTen"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3ydeHne 3akOHOMEPHOCTEN UCTTapEHUS
xuakoctel" unu "M3mepenue yaenbHOU
TEIUIOTHI TIJ1aBJIeHus Japaa" win "M3ydyenue
CBOMCTB HACBIILIEHHBIX NTApOB" WU
"N3mepenue abCOOTHON BIaKHOCTH
BO3/lyXa M OLIEHKA MacChl IapoB B
nomenieHun". Msmepenue kodddumnmerta

MIOBEPXHOCTHOT'O HATSKEHUS
DU3NYECKUN TPAKTUKYM I10 TEME
"HabmioeHue npeBpaiieHus SHEpruu
3apsHKEHHOT'0 KOHAEHCATOpa B IHEPTHIO

1

29.04

2.05

2.05




159

n3iydeHus ceeroauona’ unum "Msyuenue
MIPOTEKAaHUS TOKA B IIETH, COJEPKaIIeH
koHnencarop" uim "Pacnpenenenue
Pa3HOCTH MOTEHIIMATIOB (HANPSLKEHUS) TIPU
IIOCJIEI0BATEILHOM COEIUHEHUN
KOHJIEHCATOPOB"

DU3NYECKUI TPAKTUKYM I10 TEME
"NccnenoBanue cMEMIaHHOTO COEIMHEHUS
pe3uctopoB"” unu "M3MepeHue yieapHoro
COIIPOTHBIIEHUS IIPOBOJIHUKOB" WK
"UccnenoBanue 3aBUCUMOCTH CHITBI TOKA
OT HANPSHKEHUS JUIS JIAMIThl HaKaJIuBaHUs"

4.05

160

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmronenue anexrpoiunsa" uim
"N3mepenue 3apsiia 0IHOBAJIEHTHOTO
nonHa" win "HMccnenoBanne 3aBUCHMOCTH
COIIPOTHUBIIEHUS TEPMOPE3UCTOPA OT
TeMneparypsl” uiaM "CHATHE BOJIBT-
aMIEepHOI XapaKTepUCTUKU Juoaa"

6.05

161

PesepubIiil ypok. O6001eHIE 1
CUCTEeMaTH3allusl 3HAaHHUH 10 TeMe
"KunemaTtuka"

6.05

162

163

164

PesepBHelIit ypok. O6o01ieHne
CUCTEeMAaTH3aI¥sl 3HAaHHUH 110 TeMe
"Jlunamuka"

PesepBHrIit ypok. O6o01eHne 1
cucTeMaTu3anus 3Haguii mo teMe "CTtaTHka
TBEpaoro Tena"

PesepBHrIit ypok. O6o0mIeHNe 1
cucTeMaTH3alis 3HaHui o TeMe "3aKOHEI
COXPAHEHHUS B MEXaHUKe"

9.05

9.05

11.05

165

PesepBHelil ypok. O600mIeHNE 1
cucTeMaTu3anus 3Hagui o teMe "OCHOBEBI

13.05




MOJICKYJISIPHO-KUHETUYECKOU TeopHun"

166

PesepBHeIil ypok. O600mIcHHE 1
CHCTEMATH3alMs 3HAHWH 10 TeMe
"TepmoanHamuka. TeraoBbie MAIIUHbI"

13.05

167

168

169

170

PesepBHelil ypok. O6o00meHHEe 1
CUCTeMaTu3alusl 3HaHHUH 110 TeMe
"ArperaTHble COCTOSIHMSI BELLIECTBA.
®da3oBble epexo bl

PesepBHrliit ypok. O6o01ieHue u
CUCTEMAaTH3aIMsI 3HAHHUH 110 TeMe
"DnekTpuueckoe mnoie"

PesepBHrlit ypok. O6o0meHue u
CHUCTEMaTHU3aIlis 3HAHUM 110 TEME
"TlocTOSIHHBIN ANEKTPUUECKUN TOK"

PesepubIiil ypok. O6001eHIE 1
cucreMaTru3anus 3HaHui no teme "Toku B
pa3nuyuHbIX cpenax”

16.05

16.05

18.05

20.05

OBILIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

170

16




11 KUIIACC

o KoJsnyecTBO 4acoB Jlara C—).Helc:l)pormble
uudpoBbIe
ble pecypchl

BzaumMoneiicTBre MOCTOSSHHBIX MATHUTOB U
1 MIPOBOJHUKOB ¢ TOKOM. MarHuTHOE T0JIe. 1 2.09
['mnoTesza Ammepa
BexTop maruutHoM nnaykiuu. [Tpunnumn
2 CYNEpHO3UIMY MarHUTHBIX MoJied. JInnun 1 4.09
MarHUTHOW MHIYKIMH
3 MarsuTHoO€ 10J1e TPOBOJHUKA ¢ TOKOM. OTIBIT 1 409
Opcrena '

4 Cuna Ammnepa, e€ HarpaBlieHHE U MOJYJIb 1 6.09

5 Pemenue 3agau Cuna Amnepay» 1 6.09

5 [Tpumenenue 3akoHa Ammepa. 1 909

DNeKTpOoru3MepuUTEIbHbIE TPUOOPHI '
Cuua Jlopeniia, e€ HanpaBJICHUE U MOJTYJIb.
7 JBrKeHue 3apsyKeHHOW YacTHIIbI B 1 11.09
OJIHOPOJTHOM MarHUTHOM IT0JIC

8 Pemenue 3amau «Cuna Jlopennay 1 11.09

9 Pa6ora cwel JlopeHria 1 13.09

10 Pemienne 3agau «JIelicTBHE MAarHUTHOTO IIOJISD» 1 13.09

11 MarauTHoOE 110JI€ B BEILIECTBE. 1 16.09

®deppoMarHeTHKH, Imapa- U JuaMarHeTHKA
12 OcHoBHbIE CBOICTBA (heppOMarHeTUKOB. 1 18.09
[Ipumenenne heppoMarHeTHKOB

13 Pemenue 3amau no teme "MarautHoe mone" 1 18.09

14 Pemenue 3agau no reme "MarautHoe mose" 1 20.09

15 SIBIIeHUE DNEKTPOMAarHUTHOW UHAYKUWH. 1 20.09

IToTok BEKTOpa MArHUTHON MHIYKIIMH




16 O/1C uHaYyKIMA 1 23.09
17 3aKOH ANEeKTpOMarHuTHOW nHAykiuu dapanes 1 25.09
18 Buxpesoe anekrpuueckoe nojie. Toku @yko 1 25.09
19 O/J1C uHAYKIMH B JBUKYLIUXCS IPOBOAHUKAX 1 27.09
Pemenne 3anau «3C unaykuuu B
20 Aa «9JIC miayki 1 27.09
JBYKYIIUXCS TPOBOTHIKAX)
21 [IpaBuno Jlenna 1 30.09
29 WNunykTuBHOCTE. KaTyiika WHIYKTHBHOCTH B 1 210
IETH TOCTOSTHHOTO TOKA '
23 SBnenue camounaykuuu. IJ1C caMOMHIYKIMHU 1 2.10
24 DHeprusi MarHUTHOTO TIOJISI KATYIIKH C TOKOM. 1 410
DIIeKTPOMarHuTHOE TOJIe '
25 Pemenwue 3amau 1 4.10
O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
26 " " 1 7.10
TeMe "DIeKTpoIMHaAMUKa
KontponbHas padoTa o Teme
27 HTP P ; 1 9.10
DNEeKTPOIUHAMHKA
Konebarenbnas cuctema. CBOOO HBIE
28 1 9.10
KoJjebanus. ['apMoHYEeCcKre KOJIeOaHus
Kunematnueckoe v JUHAMHYECKOE OMTMCAHUE
29 A . 1 11.10
KOJIe0aTENbHBIX TBUKCHHMA
DHepreTudeckoe onrcanue. BoBos
JUHAMHYECKOTO OIMCAHUS TAPMOHHUECKUX
30 . 1 11.10
KoJe0aHui 13 UX YHEPTETHUECKOTO U
KHHEMAaTHIECKOTO OTTMCAHHUS
31 AwMiuTyna u pasza kosieOaHui 1 14.10
[lepuon u yacrora konebanuit. [leprosa ManbIx
CBOOOHBIX KOJICOAHUI MAaTEeMAaTHYECKOTO
32 . 1 16.10
MasiTHUKA. [leproa cBOOOTHBIX KOIeOaHMi
NPY>XKHHHOTO MasiTHUKA
33 3aryxatomue KojeOanus. BeiHyk/1IeHHbBIS 1 16.10




koJiebanus. Pesonanc

34 ABTOKOICOaHUS 18.10
35 Pemenue 3agau 18.10
36 Ypoxk-kordpepenuus "MexaHuueckne 2110
KOJIcOaHMsI B My3bIKAJIbHBIX HHCTpyMEHTaxX" '
O0001eHre 1 cucTeEMaTU3aLMs 3HAHUI 110
37 " " 23.10
TeMme "MexaHndecKkue KojieOanus
DJIeKTpOMarHUTHBIE KOJICOaHusI.
38 N 23.10
KonebarenbHbIi KOHTYD
®opmyna Tomcona. CBsi3b aMIUIUTYIBI 3apsizia
39 KOHJCHCATOpa C aMILTUTY 10 CUITBI TOKA B 25.10
K0JIe0aTEIIbHOM KOHTYPE
40 3aKOH COXpaHCHHSI SHEPTUHU B UACATLHOM 95.10
K0J1e0aTeIbHOM KOHTYPE
3aryxarolue 3IeKTPOMarHuTHbIE KOJeOaHusl.
41 BbIHyK1€HHBIE JIEKTPOMArHUTHBIE 28.10
KoJIeOaHus
42 IlepemenHbIi TOK. Pe3ucTop u KoHaeHCaTOp B 6.11
IIENU IIEPEMEHHOTO TOKa
43 Karymika HHIyKTUBHOCTH B IIEMH IEPEMEHHOTO 6.11
TOKa
44 3akon Oma 1l 2JIEKTPUYECKON 1enu 8.11
MEPEMEHHOTO TOKa
MOIIHOCTh MEPEMEHHOTO TOKA. AMILTUTYTHOE
45 U JICHCTBYIOIIEE 3HAUYEHNE CUITBI TOKA U 8.11
HANPSDKEHUS
46 Pe3oHaHC B 25IeKTpUUECKOM 1IeTH 11.11
47 Pemenue 3amau 13.11
Wneansublif Tpancdopmatop. [Iponssoactso,
48 nepeaayda u moTpeOIeHUE IICKTPUIESCKOH 13.11

SHEPTrUu




DKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE

49 aJ1eKTpo3Hepruu. KynpTypa ucrnoiib30BaHus 1 15.11
DJIEKTPOIHEPTHH B TTOBCETHEBHOM KU3HH
50 Pemenne 3amau 1 15.11
51 Pemenue 3amau 1 18.11
O00011IeHNE U CUCTEMATHU3AIMS 3HAHUH 110
52 " " 1 20.11
TeMe "DJIEKTPOMAarHUTHBIC KOJICOaHMS
Mexannueckre BOJIHBI. XapaKTepUCTUKU
53 PAKTEp 1 20.11
MEXAHUYECKUX BOJIH
54 CBoiicTBa MEXAaHNYECKUX BOJIH 1 22.11
55 3ByK. XapakTEpUCTUKH 3ByKa 1 22.11
56 Wndpa3syk u ynpTpassyk. [llymoBoe 1 2511
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl '
57 Pemenue 3amau 1 27.11
DeKTpOMarHuTHeIE BOIHEL. M3nydyenue
58 P y 1 27.11
AIEKTPOMArHUTHBIX BOJIH
DHePrus YIEKTPOMarHuTHEIX BoJH. CBOMCTBA
59 p p 1 29.11
DJIEKTPOMATrHUTHBIX BOJTH
60 [Mkana >nekTpoMarHUTHBIX BOJH. [IpumeHenue 1 99.11
JICKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY '
[TpuHIMIIBI PATUOCBSI3U U TEJICBUICHHUS.
61 Paguonokanus. DneKTpoMarHuTHOE 1 2.12
3arpsi3HEHNE OKPYKAIOLIEN CpeIbl
KoutponsHas padora mo teme "Konedauus u
62 POJIbHAA P 1 4.12
BOJIHEI
CBert. 3aK0H OPIMOJIMHENHOTO
63 P 1 4.12
pacupocTpaHeHUs CBETa
Caer. 3aK0H IPAMOJIMHEHHOTO
64 P 1 6.12
pacmpocTpaHEHHs CBETa
OTtpaxenne cBeta. Ilnockoe 3epkano.
65 p p 1 6.12

Cdepuueckoe 3epkaiio




[Ipenomienue cBera. AGCOMIOTHBIN U
OTHOCHTEJIBHBIN MTOKA3aTelb MPEIOMIICHHUS.

66 [ToHOE BHYTpPEHHEE OTPAKCHHE. 1 9.12
[IpenenbHBINA Yol HOJTHOTO BHYTPEHHETO
OTpaKCHHUS
P K
67 eIIeHHe 3a/1a4 Ha IPUMEHEHHE 3aKOHOB 1 11.12
OTpaKeHUS U MIPEJIOMIICHUS CBETA
Xon nyueil B mpusme. Jlucnepcust cBera.
68 . 1 11.12
CrnoxHblii cocTaB Oesoro cBerta. LBet
. D
69 JInna3bl. @OKYCHOE PACCTOSIHUE U ONITHYCCKAs 1 13.12
CUJIA JIMH3BI
70 [TocTpoenue n300paxeHuit B TMH3aX U UX 1 13.12
CUCTEMax. Y BEIMYECHUE JINH3BI
71 Pemenue 3a1au Ha MOCTpoeHNE U300paKEHUH, 1 16.12
MOJTy9aeMBIX C IIOMOIIBIO JINH3 '
72 ['1a3 xak ontuyeckasi cucrema 1 18.12
P T
73 emterme 3anat. [penenbt mpuMERNMOCTH 1 18.12
TE€OMETPHUECKOMN ONTHUKH
74 CKOpOCTh CBETA U METO/Ibl €€ U3MEPEHUS 1 20.12
75 Hucnepcus ceerta 1 20.12
76 Hurepdepennus creta 1 23.12
K .
77 OTePEHTHBIC HCTOYHUKH. Y CIIOBUS 1 25 12
HAOJI0/IEHUSI MAKCHMYMOB U MUHUMYMOB
78 Pemenue 3amau 1 25.12
79 [Ipumenenne unTephepeHIIn 1 27.12
80 Judpaxkuus ceera 1 27.12
81 JudpakumonHas pemeérka. Y cioBue 1 30.12
HAOJTIOJICHUS TJIABHBIX MAKCUMYMOB
82 Pemienue 3ampau 1 8.01
ITonepeunocts cBeTOBBIX BOJH. [lonspusanus
83 P prat 1 8.01

CBCTa




84 Pemenue 3amau 1 10.01
85 CBeTOBBIC SBJIICHHS B IPUPOJIE 1 10.01
86 0606Lue'1'me U CI/ISTeMaTI/IBaLII/ISI 3HaHUH 10 1 13.01
teme "OnTuka
87 KoHTtposbHas padota mo teme «OnTuka» 1 15.01
['paHUIIBI TPUMEHUMOCTH KIIACCHYECKON
88 MEXaHUKH. 3aKOHBI AJIEKTPOIMHAMUKH U 1 15.01
HPUHIUI OTHOCUTEIBHOCTH
89 [TocTynartel cnenuanbHOU TEOPUU 1 17.01
OTHOCHUTEJIEHOCTH
[TpocTpaHCTBEHHO-BPEMEHHOW MHTEPBAJ.
[IpeobpazoBanus Jlopenua. YcioBue
90 NPUYUHHOCTU. OTHOCUTENBHOCTD 1 17.01
OJIHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHHU U
COKpAIlleHUE JITTHHBI
91 OHEprus U UMIYJIbC PEISATUBUCTCKON YaCTHULIbI 1 20.01
92 CBs13b MaccChl C DHEPTUEl U UMITYITECOM 1 29 01
PEISITHBUCTCKON YaCTHIIBI. DHEPTHS ITOKOSI
93 PaBHOBeCHOE TEIJIOBOE M3TYUCHHE 1 22.01
94 3akoH cmenieHus: Buna 1 24.01
95 ['unore3a M. [1nanka o kBaHTax. @OTOHBI 1 24.01
96 OHeprust 1 uMITysbc GOTOHA 1 27.01
97 ®otoadppext. Onpithl A. I'. CTonerona. 1 2901
3akonsl pororddexra
98 VpaBuenue DitnmreiHa 1715 hoTodddekra. 1 2901
"Kpacnas rpanuna” gotorddexra
99 Jasnenue cera. OnbiTe [1. H. JIeOeneBa 1 31.01
100  BoiHOBBIE CBOWCTBA YaCTHII 1 31.01
Bounnbl ne bpoiina. [{nuna BoaHb! Ae bpoiins u
101 paszMepsl 007IacTH JOKATU3AIUN 1 3.02

,I[BH)KYHlCI;'ICH JaCTHUILbI




102  KopmycKysipHO-BOJTHOBOH JTyaJiu3M 1 5.02
103  JImdpakius 3JEKTPOHOB HA KPUCTAIIIAX 1 5.02
Crienuduixa u3MepeHuii B MUKpOMHUPE.
104 CoOTHOIIICHHS HEOTIPEACIEHHOCTEN 1 7.02
[eit3enbepra
105  Pemenwne rpaduueckux 3aaa4y 1 7.02
106  Pemenme pacu€THBIX 3a1a4 1 10.02
KonTponbhas pabota nmo Temam: "OCHOBBI
107 CTO", "KopIrycKyJIsipHO-BOJTHOBOI 1 12.02
Jyanusm"
OMNBITHI O UCCIIEIOBAHUIO CTPOCHUS aTOMA.
108 [Lnanerapnas faonem) aTOI\IZa Pesepdopna 1 12.02
109  TIlocrymatel bopa 1 14.02
110 Bunp! ciektpoB. CekTp ypoBHEN 3HEPIUU 1 14.02
aToMma BOAOpOAa
111  CnoHTaHHOE U BBIHYKIECHHOE U3Ty4YEeHHE CBETa 1 17.02
112 Jlazep 1 19.02
Hyxnonnas mozens sinpa ['eiizenOepra-
113 MBaHeHKo. 3apsii 1 MacCOBOE YUCIIO AApa. 1 19.02
H3oTonbl. PaqnoakTMBHOCTH
3aKoH paMoakTUBHOTO pacmana. CBolcTBa
e ontammocn e opram : 2102
Ho3umerpus
OHeprust CBSA3HM HyKJIOHOB B sijipe. SnepHble
cuiel. Jledext Macch siapa. SnepHbie
115 peakuuu. Snepusie peakTopsl. [Ipobiemsl 1 2102
YIPaBISIEMOTO TEPMOSIIEPHOTO CHHTE3A.
DKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS sIIEPHON
SHEPreTHKU
116 MeTo b1 perucTpaluy U UCCie0BaHUS 1 24,02

OJICMCHTAPHBIX YaCTHII. q)yHIIaMCHTaJIBHBIG




B3aUMOJIECUCTBUSA. bapuoHbl, ME30HBI U
nentoHsbl. [IpencraBnenune o CtanaapTHOM
Mozend. KBapk-TiitooHHAst MOJIENb aJIPOHOB

117

®usuka 3a npeaenamu CTaHIapTHONH MOJIEIH.
Témuas Mmatepust 1 TEMHasI SHEPTHUSL.
EnuHCcTBO (DM3nvecKoil KapTHHBI MUpa

26.02

118

119

Oranel pa3BUTHS aCTPOHOMMHU. 3HAUEHUE
aCTPOHOMHHU

[IpuMeHUMOCTD 3aKOHOB (DPUBHKH IS
00BsICHEHUS TPUPO/IbI KOCMUYECKHUX
00BEeKTOB. METOIbI aCTPOHOMHYECKHUX
HCCIICIOBAaHNI

26.02

28.02

120

COBpCMeHHI)Ie OIITHYCCKHUE TCIICCKOIIBI,
paIuoTeNecKonbl, BHEaTMOC(hepHas
ACTPOHOMHSI

28.02

121

Bun 3Bé3nH0r0 HebGa. Co3Be3nus, spKkue
3Bé3I[I>I, IIJIAHETHI, UX BUANUMOC IBUXXCHUC

2.03

122

Comnreuynas cuctema. Comaite. ComHeuHast
aKTUBHOCTH. McTounuk sHepruu ConHia u
3BE3]

4.03

123

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
Jnarpamma "cneKkTpajbHBIN Kj1acc —
CBETUMOCTB"

4.03

124

3Be3/1pI TIIABHOM MOCIEI0BATEIILFHOCTH

6.03

125

126

Bnytpennee ctpoenue 38€31. COBpeMEHHBIE
IIPECTABIICHUS O IPOUCXOXKIACHUU U
sBomonu CoJHIa U 3BE3/. DTarbl )KU3HU
3BE3]

Mueunsiii [Iyte — Hama [Manaktuka. Tumnsl
rajakTuk. YEpHble ABIPHI B sIpax rajJakTHK

6.03

9.03

127

Bcenennas. Paciupenne Beenennoii. 3akoH
Xab6ma. Teopust bospmioro B3phsiBa.

11.03




PenukToBOE H3irydeHue

128
129

130

131

132

Macmrabnas crpykrypa Beenennoil.
MeraraakTuka

Hepeménnsie npo6eMbl aCTPOHOMHH

DuU3nYeCKui MPAKTUKYM 110 TEME
"UccnegoBanue MarHuTHOTO OIS
MOCTOSIHHBIX MAarHUTOB" WJIH
"UccnenoBanue CBONCTB
dbeppomarneTukoB" wim "UccnenoBanue
JIEMCTBUSI TOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

®dusnueckuil npakTukyM 1o teme "M3mepenue
cunbl Amnepa" unu "Usyuyenue
3aBUCHMOCTH CUJIbl AMIIEpa OT CHJIbI TOKA"
unn "OnpeneneHue MarHUTHONW WHIYKITUU
Ha OCHOBE M3MepeHus cuibl Ammnepa"

Pu3nYecKuil TPAKTUKYM 110 TEME
"HMccnenoBaHue IBIEHUS
AIIEKTPOMArHUTHON MHIYKIIUU'" W
"Onpenenenre MHAYKIIMU BUXPEBOTO
MarHUTHOTO moist"

141.03
13.03

13.03

16.03

18.03

133

134

135

Pu3n4ecKuil NPAKTUKYM 110 TEME
"UccnenoBanue sSBIE€HUS CAaMOMHIYKIIUN"
i "COopka MOJIETH 3JEKTPOMAarHUTHOTO
reHepaTopa"

®uznyeckuil NpakTUKyM 1o teme "M3mepenue
nepuoja CBOOOTHBIX KOJIeOaHUM HUTSHOTO U
IPYXUHHOT'O MasiTHUKOB"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"IIpeoOpa3oBaHue SHEPTUU B IPYKUHHOM
MasiTHUKe"

18.03

20.03

20.03

136

Pu3N4eCKU IPAKTUKYM 110 TEME
"HccnenoBanre nepeMeHHOr0 TOKa 4epe3

23.03




137

MOCJICIOBATEILHO COSANHEHHBIC
KOHJICHCATOP, KaTYIIKY U PE3UCTOp" WIH
"HccnenoBanue paboThl HCTOYHUKOB CBETA
B IIEMU [TIEPEMEHHOTO TOKa"

®duznyeckuil MpakTuKyMm 1o reme "M3yuenue
napamMeTpoB 3BYKOBOW BOJIHBI"

1.04

138

139

@uznyeckuil NpakTukyM 1o teme "M3mepenue
nokasareJsi IpesIoMIICHUs CTekI1a" WK
"TlosnyyeHne n300paxxeHust B CUCTEME U3
IJIOCKOTO 3€pKajla U JIMH3bI"

Ou3nyecKuil MPakTUKYM 0 TeME
"HccnemoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHUS OT BellecTBa (Ha MpuMepe
*Kuakux auH3)" wim "M3mepenue
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIINX
uH3"

1.04

3.04

140

141

142

143

Pu3nYecKuil TPAKTUKYM 110 TEME
"Habmronenue nudpakuuu, MHTEpdepeHnu
Y ToJisipu3aiuu ceera'

Du3nUeCKUu IPAKTUKYM I10 TEME
"OnpeneneHre UMITyJIbca U SHEPTUU
PENATUBUCTCKUX yacTull (1o poTtorpadpusm
TPEKOB 3apsDKEHHBIX YaCTHUI] B MArHUTHOM
nosie)"

®uznyeckuil NpakTUKyM 1o teme "M3mepenune
noctostHHOM [IiTaHKa Ha ocHOBE
uccnenoBanus Gotorddexra" um
"HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA
4yepe3 CBETOAMO]] OT HarpsiKeHus"

Du3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue CrieKTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEPEHNUE
nocTostHHOM Punbepra”

3.04

6.04

8.04

8.04




144

Pu3N4eCKui IPAKTUKYM 110 TEME
"UccnenoBanue paiioaKTUBHOTO (OHA C
MCIIOJIb30BaHUEM JI03UMETpa Win 1
"N3ydeHue moriomeHus 6eTa-4yacTuil
alroMuHuEM"

1

10.04

145

146

Pu3N4eCKU IPAKTUKYM 110 TEME
"Habaronenus 38€30H0T0 HeOa
HEBOOPYXKEHHBIM IJ1a30M C UCIIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUITOKEHUM J1J15
OTIpeIeTICHUS TTOJIOKEHHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3iusi CeBepHOro Moynapus u sipkue
3Bé31b1" Wik "HaOrroaeHus B TEIECKOII
JIyHbl, TU1aHET, TYMAHHOCTEN U 3BE3HBIX
CKOIUICHHUI"

O0o001Ienre U cucTeMaTH3alys 3HaHui. Poab
(U3UKY U aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJOTMYECKOM, COLIMATLHOU U
TUYECKOH cdhepax IesTeTbHOCTH YelIOBEKa

10.04

13.04

147

0O0001eHne U cucTreMaTh3alus 3HaHuii. Pois u
MeCTO ()M3HKHU ¥ aCTPOHOMHUH B 1
COBPEMEHHOM HAYYHOU KapTHHE MUPA

15.04

148

O0001Ienre U cucTeMaTH3alys 3HaHui. Poab
buznueckoit Teopun B GOpMUPOBAHUU
npe/CcTaBiICHUN 0 (PU3NIECKOIN KapTHHE
MUpa, MECTO (PU3HUECKON KapTUHBI MHpa B
00I1IeM psITy COBPEMEHHBIX €CTECTBEHHO-
HAay4HbIX MPEJICTABICHUN O IPUPOJIE

15.04

149

150

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teme "Kunemaruka"

O0001eHUE U CUCTEMATU3ALIMS 3HAHUM 110
teme "Kunematuka"

17.04

17.04

151

O0001eHne 1 cucTeMaTU3aLMs 3HAHUI 110 1

20.04




teme "JIlunamuka"

152

153

O00011IeHNE U CUCTEMATU3AIMS 3HAHUH 110
teme "CraTuka TBep10ro Tena"

O0001eHre U cucTeEMaTU3aLMs 3HAHUI 110
TeMe "3aKOHbI COXPAHEHHUS B MEXaHUKe"

22.04

24.04

154

O0o001IeHNe U CUCTeMAaTH3alus 3HAHUN T10
Teme "OCHOBBI MOJIEKYJIIPHO-KMHETHYECKOM
teopun"

27.04

155

O00011IeHME U CUCTEMATU3AIMs 3HAHUH 110
teme "Tepmonunamuka. TemnnoBbie
MAaInuHe!"

29.04

156

157

O060011IeHNE U CUCTEMATU3AIUs 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie nepexo b

O00011IeHNE U CUCTEMATU3AIHS 3HAHUH 110
teMe "DnekTpuyeckoe nose"

4.05

6.05

158

159

O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMme "[10CTOSHHBIN 2IEKTPUUECKUNA TOK"

O00011IeHNE U CUCTEMATU3AIHS 3HAHUH 110
teMe "ToKu B pa3NnyHbIX cpeaax”

6.05

8.05

160

161

0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
TeMe "MaruutHoe noie"
Peseprubrit ypok. O6001eHNE U

CUCTEMATHU3aIHA 3HAHUH 10 TEME
"DnexkTpoMarHuTHas MHAyKIus"

8.05

11.05

162

Peseprubrit ypok. O6001eHNE U
CHCTEMAaTH3alMs 3HAHUH 110 TEME
"Mexanndeckue Koneobanus"

13.05

163

Peseprubrit ypok. O6001IeHNE U
cucreMatTu3sanus 3HAHUH 110 TEME
"DJIeKTpOMarHuTHbIE KosieOanus"

13.05

164

PesepBHbIif ypok. O60011eHNE 1

15.05




cUcTeMaTu3alus 3HaHUH 110 TeMe
"MexaHU4YEeCKHUE U JIEKTPOMArHUTHbBIC
BOJIHBI"

165

166

167

168

169

PesepBueiit ypok. O000mIcHNE U
cucreMarusanus 3Hagui mo teme "OnTuka"

PesepBHbIil ypok. O6001IeHNE 1
cucreMarusanusa 3HaHui 1mo teme "OCHOBEI

CTO"

PesepBusiit ypok. O6o0mieHue u
cHUCTEeMaTH3aIus 3HAHUH 110 TeMe
"KopnyckyinsipHO-BOJIHOBOM ayanu3m"

PesepBusiit ypok. O6o0mieHue u
cucTeMaru3anusa 3HaHui 1o reme "duzuka
aToma"

Peseprublit ypok. O60011eHNE U

cucTeMarusanus 3HaHuil no reme "dusuka
ATOMHOTO 51/1pa ¥ 3JIEMEHTAPHBIX YacTHUI"

15.05

18.05

20.05

20.05

22.05

170

Peseprublit ypok. O60011eHIE U
cucTeMaTH3alus 3HaHUH 1o Teme
"OnemMeHThl acTpOPU3UKH"

22.05

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16







YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IVI1 YYHEHUKA

METOANMYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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