ITpunoxxenne xk OOITI COO ®I'OC

Pabouas nporpamma no ¢usuke
dI'OC COO (10 -11 xmaccsl) mpoPUIBbHBIN YPOBEHD
Ha 2023-2024 y4eOHblii ron



MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢u3MKe HA ypoBHE cpeaHero oOmero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE TIOJIOKEHUW M TpeOOBaHWUU K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTEIbHOU
nporpammel, npeactaBieHHBIX B ®I'OC COO, a Ttakxke ¢ yuéroM ¢denepanpbHO padboueit
nporpaMMbl BocniuTanuss W Kounenuuu mnpenopaBanusi ydeOHOro mnpenmera «®DPusumka» B
oOpa3oBaTenbHBIX  opraHuzamusx Poccuiickoit  ®enepanuu, pealu3ylOIIUX  OCHOBHBIC
o0Opa3oBaTeNibHbIE IPOTrPaAMMBbI.

[Iporpamma 10 ¢Qusuke omnpenenser o0sA3aTeTbHOE MPEAMETHOE COAEpKAHHE,
YCTAQHABJIMBAET PEKOMEH]IYEMYIO IOCJIE0BATEIbHOCTh M3YUEHHUS TEM U PAa3/eloB y4eOHOTro
npeaMera ¢ yu4€TOM MEXKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKH Y4eOHOTro
mporiecca, BO3PAaCTHBIX OcCOOCHHOCTeWM oOywaromuxcs. IIporpamma mo ¢Qusuke maér
MPEJICTAaBICHUE O LESIX, COJACp)KAaHUM, OOIIel cTpaTerun oOy4deHUs, BOCIIUTAHUS U Pa3BUTHUS
o0yyaromuxcs cpeacTBamMu yueOHoro npeamera «Pusnka» Ha yriry0JaEéHHOM ypoBHe.

Wzyuenne kypca ¢U3MKH yrIyOJNEHHOTO YpPOBHS IO3BOJIAET pPEaJM30BaTh 3aJadd
npodeccuoHaNbHOM OpPHEHTAllMK, HANpPaBJI€HO HA CO3JaHUE YCIOBHM IJIsi MPOSBIEHUS CBOMX
UHTEJJICKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH KaXIbIM OOydYalolmuMcsi, KOTOphIE
HEOOXOAUMBI Ui  TPOJNOJDKEHHsT OOpa3oBaHHMs B OpraHM3alusaX Mpo(dhecCHOHATIBLHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUYECKUM U MHKCHEPHBIM CIICIUATEHOCTSIM.

B nporpamme mo ¢usmuke ompenensroTcs MIIaHUPYEMble Pe3ylbTaThl OCBOCHHS Kypca
bu3MKM Ha YpOBHE CcpeAaHero oOmero o0pa3oBaHUA: JHWYHOCTHBIC, METANpeIMETHBIC,
npeaMeTHbIe (Ha yriayOnéHHOM ypoBHE). HaydHO-METOH0I0THYecKol OCHOBOM [Isl pa3paboTKu
TpeOOBaHUN K JMYHOCTHBIM, METAlPEIMETHBIM U IPEIMETHBIM pe3yibTaTaM OOydaroIuxcs,
OCBOMBIIIUX ITPOrpamMMy 1o (U3HKE Ha YPOBHE CPEAHETO 001Iero oOpa3oBaHus Ha YriIyOJIEHHOM
YPOBHE, SIBISIETCA CUCTEMHO-ESTeIbHOCTHBIN MOAXO/.

[Iporpamma no ¢u3KKe BKIIOYAET:

IUTaHUPYEMbIe Pe3yJbTaThl OCBOCHHUS Kypca (DM3MKH Ha YyriyOJIEHHOM YpOBHE, B TOM
YHCIIe IPeIMETHBIE PE3yIbTAThI 110 roJ1aM 00ydeHUS;

coJiepkaHue yuyebHoro npeamera «Pu3nka» Mo rogam o0ydeHusl.

[Iporpamma mo ¢u3NKe MMeeT NPUMEPHBI XapakTep U MOKET OBbITh MCIOIb30BaHA
YUUTENAMH (PU3UKH JIUIsI COCTABJICHUS! CBOMX PabOUUX MPOTPaMM.

[Iporpamma 1O (¢U3MKE HE CKOBBHIBACT TBOPYECKYIO WHUIMATUBY YyUYUTeNed u
MPEIOCTABISAET BO3MOXKHOCTH [UIsl peaju3alud pPa3IMYHBIX METOJWYECKHUX TOIXOIO0B K
npenofaBaHuio (GU3NKKM Ha yriayOJIEHHOM YpOBHE INpHU YCIOBHUM COXpaHEHUs 00sS3aTelbHON
YacTu COAEp KaHus Kypca.

du3mKa Kak Hayka 0 Hanbosee oOIIMX 3aKOHAX MPUPO/bI, BHICTYMAs B KAUeCTBE Y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYUIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUN 00 OKpYXKarollem MHpE.
[[IxonbHBIA Kypc (GUBUKH — CHCTEMOOOpa3yIOIMA Jii €CTeCTBEHHO-HAYYHBIX Yy4eOHBIX
IPEIMETOB, TOCKOJIBKY (PU3HUECKUE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJICHUN, N3y4aeMbIX
XUMHUEH, Ouosorueit, gusnueckoir reorpadpueit u acrpoHomueil. Mcrnonp3oBaHHEe U aKTUBHOE
npuMeHeHne (PU3WYECKUX 3HAHWM OMpPEACNINIIO XapakTep W OypHOE pa3BHTHE Pa3HOOOpPA3HBIX
TEXHOJOTHIl B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHs] HOBBIX
MaTepHajoB C 3aJaHHBIMU CBOWcTBaMH. V3yuyeHue (U3MKM BHOCHUT OCHOBHOHM BKJax B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHOH KapTUHBI MHpa oOydaromerocs, B (OpMHUpOBaHHE
YMEHHM MPUMEHATh HAYUHBIH METOJ] [IO3HAHUS MTPU BBIIOJHEHUH UMH YU€OHBIX UCCIIEIOBAHUM.



B ocHOBYy Kypca pu3nKu Ha ypoBHE CpPEIHETO OOIIero oOpa3oBaHUs MOJIOKEH PSII UICH,
KOTOpPbIE MOKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €TI0 IIOCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM C HEN KypC SIBIISETCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (hM3HMKH, BKIIOYAET KaK BOMPOCHI KJIACCHUECKOH, TaK U
COBPEMEHHOU (U3HKHU.

Hoea zenepanuzayuu. B cooTBEeTCTBUM C HeW Marepuan Kypca (QHU3UKH O0O0BeAMHEH
BOKpPYT (usnueckux teopuil. Benymmm B kypce siBiasiercss (GOpMUpPOBAHHE IMPEICTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTe€pHUH, BEIECTBE U MOJIE.

Hoen cymanumapuzayuu. EE peanuzanus mpeanoyiaraeT UCIoIb30BaHNE TYMaHUTaApPHOTO
noTeHIuana GU3NYecKoi HayKu, OCMBICIICHUE CBSA3H Pa3BUTUS (PU3UKHU C pa3BUTHEM OOILECTBa,
a TaKk)Ke ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKHUMHU MTPOOIeMaMHu.

Hoea npuxnaonoui Hnanpagnennocmu. Kypc ¢Gusuku  yrayOonéHHOTO — ypOBHS
IpeJoiaraeT 3HaKOMCTBO € IIMPOKUM KPYrOM TEXHMUYECKUX U TEXHOJIOTUYECKUX MPHUIIOKEHUN
U3YyYEHHBIX TEOpUH U 3aKOHOB. [Ipu 3TOM paccMarpuBarOTCA Ha YpOBHE OOLIMX MpeICTaBICHHUMA
U COBPEMEHHBIC TEXHUUYECKHE YCTPONCTBA, U TEXHOJIOTHH.

Hoea 3Konocuszayuu peanusyercs IOCPEICTBOM BBEACHUS DSJEMEHTOB COJIEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyX AeHUs Mpo0IeM palliOHAIBHOTO MPUPOIOTIONb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

OcBoeHue conepkaHus MPOrpaMMbl MO (U3HKE TOJKHO OBITH MOCTPOSHO Ha MPUHIUIAX
CUCTEMHO-/IeATeIbHOCTHOTO noaxoa. /s ¢usuku peanuzanus 3TUX TPUHLKIIOB 6a3upyeTcs Ha
UCITIOJIb30BAaHUU CAMOCTOSATEIBHOTO HKCIEPUMEHTa KakK IOCTOSHHO JeHCTBYOIIEro (Qaxropa
yuebHoro mporecca. [l yrmyOn€HHOro YpoOBHS — 3TO CHCTEMa CaMOCTOSTEIBHOTO
YUEHUYECKOT0 HKCIEPUMEHTa, BKIIOYAIOMIETO (PPOHTAIbHBIE YYEHHYECKHE OMbIThl MpHU
W3yYEeHUHW HOBOTO MaTepHayia, J1TabopaTOpHbIe pabOThl W PabOThl MpakTUkyMma. [lpu 3TOM
BO3MOXHBI /IBa crioco0a peain3auuu PU3MUECKOro MpakTHukyma. B mepBoM ciiyyae MpakTHKyM
npoBoauTcs au6o B koHue 10 u 11 kimaccoB, nmb0 mocie MmepBoro ¥ BTOPOrO MOJIYTOAMNA B
KaKIOM U3 3TUX KiaccoB. BTopoii crmoco6 — 3To mHTerpanus paboT MpakTUKyMmMa B CHUCTEMY
1abopaTOpHBIX PabOT, KOTOPHIE TPOBOSATCSA B TIpoIlecce M3ydeHHs pasaena (temsl). [Ipu sTom
1o paboTaMH MPaKTUKyMa MOHUMAETCS CaMOCTOSITEIbHOE UCCIIeI0BaHUEe, KOTOPOE TMPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOTO, 000OIIEHHOTO BUAA O€3 MOMIArOBOM HHCTPYKITHH.

B mporpamme no pusuke cucremMa y9eHHYECKOTO SKCIEPUMEHTA, JTAOOPATOPHBIX padoT U
MpaKTUKyMa MpeJCTaBlIeHa eAUHBIM MepeyHeM. BriOop TeMaTHKy ISl 3STUX BUJOB YYEHUUYECKHX
NPaKTUYECKUX PAa0OT OCYLIECTBISETCS Y4YaCTHHUKAMH O0Opa3oBaTEIbHOIO Ipolecca MUCXONs U3
0COOEHHOCTEH TOYpOYHOTrO IIJIAHWPOBAaHUS M OCHaIleHUs KaOuHera ¢usuku. [Ipu 3ToM
oOecrieunBaeTcs OBJaJieHHE OOYYaIOIIMMUCA YMEHHSIMH TMPOBOJIUTH MNpPSMble M KOCBEHHbBIE
U3MEpEHUs, UCCIIEOBAHMS 3aBHUCUMOCTEH (M3MYECKUX BEIMYMH U TOCTAHOBKY OIBITOB IO
IPOBEPKE MPEUIOKEHHBIX THIIOTES.

Bonbioe BHUMaHUE yIenseTcsl pelIeHUI0 pacuEéTHBIX U KayecTBEHHBIX 3a1ad. [Ipu sTom
JUIsL pacu€THBIX 3a7lad MPUOPUTETOM SIBIISIIOTCS 3a/1a4Ml C SBHO 3aJaHHOM M HESIBHO 3aJaHHOMU
buznyecKkoil MoJiebI0, MO3BOISIIOIINE MPUMEHSATh U3YyYCHHbIE 3aKOHBI U 3aKOHOMEPHOCTU Kak
U3 OJHOTO pa3lena Kypca, Tak M MHTETpUpPYs NpUMEHEHHE 3HAaHWU W3 pa3HbIX pas3zaeinoB. s
Ka4eCTBEHHBIX 3a/ad TNPHOPUTETOM SIBISIOTCS 3aJaHUsl Ha OOBsSCHEHHE/TIpeCcKa3aHHe
MpOTEeKaHUs (U3UIYECKUX SIBJICHUN M IMPOIECCOB B OKPYXKAIOIICH >KU3HHU, TpeOyroIre BhIOOpa
buznyecKoil MoAenu A CUTYalluu IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpeboBanusimu DPI'OC COO Kk MarepuasbHO-TEXHHUYECKOMY
o0ecreyeHnI0 y4eOHOro mporecca Kypc (pu3uku yriayOi€HHOrO YpOBHS Ha YPOBHE CPEIHEro
o0miero o0Opa3oBaHUs JIOJDKEH H3y4daThCs B YCIOBHSIX NpeAMETHOro kabuHera. B kaOunere
(bU3UKA TOJDKHO OBITH HE0OX0AMMOE JJabopaTopHOE 000PYIOBAHNE /TSI BBIMTOJHEHUS YKa3aHHBIX
B MMpOTrpaMMe MO (PU3NKE YUSHHUECKHX OIBITOB, JIJAOOPATOPHBIX PadOT M pabOoT MpaKTUKyMa, a
TaKXe JIEMOHCTPAIlMOHHOE 000py10BaHHE.

JleMoHCTpalMOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUHM C MPHHLIUIIOM
MHUHHMAaJIbHON JOCTAaTOYHOCTH W 00ECIEUMBACT MOCTAHOBKY IEPEYHCIICHHBIX B MPOrpaMMe 10
(Gu3nKe KIFOYEBHIX JAEMOHCTPALMN JJIS HMCCIEOBAHUS W3y4aeMbIX SIBIICHHHA W TIPOIIECCOB,
HMIIUPHYUECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPHUMEHEHHIH.

JlaGopaTtopHoe 00OpYyZOBaHUE IJISi YUYEHHUECKUX MPAKTHUECKUX paboT ¢GopMmHpyeTcs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOecreurBacTcss B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyvaronuxcsi. TeMaThueckre KOMILUIEKTHI JIa0OpaTOpHOrOo O0OOpYIOBaHUS HOJIKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUU AHAJOTOBBIX M LU(POBBIX NPUOOPOB, a TaKxKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3KUKH B 00111eM 00pa30BaHUM SBJISIOTCS:

(dbopMEpOBaHUE UHTEPECA U CTPEMIICHHUST 00YUJAIOMIMXCS K HAYYHOMY U3YYEHUIO MTPHPO/IHI,
pa3BUTHE UX WHTEIUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BuUTHE TPEACTABICHUH O HAYYHOM METOAE TMO3HaHUs U (HOpMHUpPOBaHHE
UCCIIEIOBATEIILCKOTO OTHOIIEHHS K OKPY)KAIOIIUM SIBIICHUSIM,

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PCHHS KaK pe3yjbTaTa M3y4YCHHUS OCHOB CTPOCHUS
MaTepuy U GyHIaAMEHTAIBHBIX 3aKOHOB (PH3HUKH;

dopmupoBaHrUEe YMEHHMH OOBSICHATH SBICHUS C UCIOJIb30BaHUEM (PU3MUYECKUX 3HAHMHA U
HAYYHBIX J0Ka3aTeIbCTB;

(dopMHpOBaHUE TIPEACTABICHUH O PONM (U3UKU IS Pa3BUTHUSl JIPYTHX €CTECTBEHHBIX
HAyK, TEXHUKH ¥ TEXHOJIOTHUH;

pa3BUTHE TIPEACTaBICHUH O BO3MOXHBIX cepax Oymymeid mnpodeccuoHanbHOMI
NeSITEIbHOCTH, CBSI3aHHBIX C (DU3MKOHM, IMOATOTOBKA K JalbHEHIIeMy OOYYEHHIO B 3TOM
HaIpaBJICHUH.

JlocTikeHnne 3TUX Lenel oOecreurBaeTcsi pelIeHHEM CIEAYIOUIMX 3ajgad B Ipolecce
U3YYeHHUS Kypca (GU3UKU HA YPOBHE CPEIHEro o0IIero 00pa3oBaHuUs:

npuoOpeTeHne CHCTEMBbl 3HAHMK 00 OO0mUX (PU3NUECKHX 3aKOHOMEPHOCTSIX, 3aKOHAaX,
TEOPHSIX, BKIIFOUAsT MEXAHHUKY, MOJICKYJISIPHYIO (DU3UKY, DIIEKTPOAMHAMUKY, KBAHTOBYIO (DH3UKY
U 3JIEMEHTHI aCTPO(U3HKH;

¢dopMHpoBaHUE YMEHUI IPUMEHATHh TEOPETHUECKUE 3HAHUS A1 O0BSICHEHUS (PU3NIECKUX
SIBIICHUI B TIPUPOJIC U ISl IPHHSTHUS MPAKTUICCKUX PEIICHUI B IOBCEAHEBHOM KU3HH,

OCBOCHHE CITIOCOOOB pEIICHUs Pa3InYHbBIX 33/1a4 C SBHO 33JJaHHOHN (U3NYECKON MOJIENBIO,
3a1a4, TOAPA3yMEBAIOIIUX CAMOCTOATENbHOE CO3JaHUEe (U3UUECKON MOJENH, aJeKBaTHOM
YCIIOBUSIM 33J1au¥, B TOM YHCJIE 3a/1a4 MH)KEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3MYECKMX OCHOB M TPHHIUIOB JEHCTBHS TEXHUYECKHX YCTPOWCTB W
TEXHOJIOTUIECKUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIQICHUE METOJIaMH CAaMOCTOSITEJIbHOTO IUIAHUPOBAHHUS M IPOBEACHUS (DU3NYECKUX
HKCIEPUMEHTOB, aHAJIM3a W WHTEpIpeTanuu WHPOpMAlUU, ONpPEACNCHHUs JOCTOBEPHOCTH
MOJTyYCHHOTO Pe3ysIbTara;

CO3/IaHUE YCJIOBUM ISl Pa3BUTHS YMEHHH MPOEKTHO-UCCIEAOBATEIbCKON, TBOPYECKOM
NesITeIbHOCTH;



pa3BuTHe uHTEpeca K chepam npodecCHOHATTbEHON ASITEIHPHOCTH, CBSI3aHHON ¢ (DU3UKOM.

B coorBerctBun ¢ TpeboBanusMu PI'OC COO yrnyOnEHHBI YypOBEHb H3Y4YEHUS
yueOHOoro mpenmera «®Dusmka» Ha YpPOBHE CpEIHEro o0Iero oOpa3oBaHUS BBIOMpAETCS
00yJaronuMucs, TIAHUPYIOIMKUME TMPOJAOHKEHHE 00pa3oBaHUs IO CHEIUATBHOCTIM (PU3HKO-
TEXHUYECKOTO MTPOQHIIS.

Ha u3yuenue ¢pusuku (yriyOnéHHbIN ypoBEHb) HAa YPOBHE CpeAHEro o01iero oopa3zoBaHus
orBoautcs 340 wacos: B 10 kimacce — 170 yacos (5 gyacoB B Henenmo), B 11 kimacce — 170 gacos (5
YacoOB B HEJICIIO).

[Ipennaraemselii B mporpamme 1o (pu3uKe nepedeHb Ja00paTOPHBIX M MPAKTHICCKUX PaboT
SIBIISIETCS. PEKOMEHJOBAHHBIM, Y4YUTENb JIelaeT BBIOOpP IMPOBENEHHUs ITa0OpaTOpHBIX PaboT U
OTIBITOB C YU4ETOM MHIWBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCA.



COJEP)KAHUE OBYYEHUA
10 KUIACC

Paznen 1. Hayunblii MeTO/ MO3HAHUSA PUPOIBI.

Odusuka — (yHIaMEHTaNbHas Hayka o npupoje. HayuHblii MeTOA MO3HAHHUS U METOMIbBI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepuMEHT U Teopus B Mpoliecce Mo3HaHus npuposl. Habmonenue u skcriepuMenT B
buzuke.

CniocoOn1 n3mMepeHus: GU3MYECKUX BEIMYMH (aHAJIOTOBBIE M IMHU(POBBIE W3MEPUTEIbHBIE
nprOOPbI, KOMITBIOTEPHBIC JATYUKOBBIE CUCTEMBI).

[MorpemHocTn U3MepeHnit GU3NUECKUX BEIUIUH (a0COTIOTHAS M OTHOCUTEIbHAS).

MopenvupoBanue (GU3MYECKUX SBJICHHH W MPOILECCOB (MaTepHalibHasl TOYKa, aOCOIIOTHO
TBEPJIOE TEII0, UACATbHAS KUAKOCTh, UACATbHBIN Ia3, TOYCUHbIN 3apsn). [ unoreza. dusnueckuii
3aKOH, TPaHULIbI ero npuMeHuMocTH. Dusnyeckas Teopus.

Ponp um Mmecto Qu3uku B (OPMHPOBAHUM COBPEMEHHON HAaydyHOW KapTUHBI MHpa, B
MPAKTUYECKOM NS TETLHOCTH JIIOICH.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomaol, npaKmMuKym.

WN3mepenue cunbl TOKa M HAOpsDKEHUS B IEMM MOCTOSHHOIO TOKa MPU MOMOIIU
AHAJIOTOBBIX U UG POBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HakoMcTBO ¢ 1udpoBoit madoparopueit mo ¢usuke. [Ipumepsr nsmepenust GpuznyeckKux
BEJIMYMH IIPU TOMOIIY KOMITbIOTEPHBIX JATYHUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannyeckoe nBukeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOro aBmxkeHus. Cucrema
OTCYETA.

[Ipsimas 1 oOpaTHas 3a7ja9 MEXaHHUKH.

Panunyc-BekTop MaTepHallbHOW TOYKH, €r0 MPOEKIMH HAa OCU CHUCTEMbl KOOpAHMHAT.
TpaekTopus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaJIbHOM TOUKH, UX MPOEKIIMU HAa OCHU CHCTeMbl KoopAuHaT. ClloKEeHUE MepeMenieHud U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSAMOJIUHENHOE IBHKEHUE. 3aBUCUMOCTh KOOPAUHAT,
CKOPOCTH, YCKOPEHUS U MyTH MaTepuaibHONW TOUYKU OT BPEMEHH U UX TpapuKu.

CBobosnHoe maneHue. YCKOpeHHe CBOOOIHOro majaeHus. J[BuxeHue Tena, OpOIIEHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MaTEpUATIbHON TOUKU
OT BPEMEHH M MX IpapuKH.

KpuBonunelinoe nBuxeHue. J[BuxeHne MaTepruanibHOM TOUKHU MO0 OKPYXHOCTU. YTJIOBAs U
auHelHas ckopocTb. Ilepmon u wacrora oOpamienus. LleHTpocTpemuTenbHOE (HOpMalbHOE),
KacaTeJbHOE (TAaHTCHIIMATLHOE) U TIOJTHOE YCKOPEHUE MATEPUATBHON TOUKH.

TexHuueckne YCTpPOHCTBA M TEXHOJOTHYECKHE IMPOLECCHl: CHUIOMETP, IBUKECHHE
CHapsJI0B, LIETIHbIE, IeCTepEHYAThIe U PEMEHHBIE epeaadu, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mogenb cuctembl 0TCUETA, MIUTFOCTPALUS KHHEMATHUYECKUX XapaKTEPUCTUK JIBHXKECHHUS.

CrocoOBI HUCCIIENOBAHUS IBUKECHUN.

Wnmoctpanus npeaenbHoro nepexoaa U u3MepeHue MTHOBEHHONW CKOPOCTH.



[IpeoOpa3zoBaHne MBIKEHHI C UCTIOIB30BAHHEM MEXaHH3MOB.

[Tanenue Ten B BO34yX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue nBuxeHus Tena, OpOoIIeHHOro MO/ YIJIOM K TOPU30HTY M TOPHU30HTANIBHO.

HampaBnenue CKOpoCTH MpU ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBanue yriioBOi CKOPOCTH B PEIYKTOPE.

CpaBHeHHME TyTeW, TPACKTOPHUIl, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tela B Pa3HbIX
CHUCTEMax OTCUETA.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomuol, RPAKMUKYM.

N3yueHne HepaBHOMEPHOTO IBMXKEHUS C 1IEJIbIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

WN3mepenne yckopeHUs TMpU MOPSIMOJMHEMHOM PAaBHOYCKOPEHHOM JIBUOKEHUH IO
HaKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BpPEMEHH NP PAaBHOYCKOPEHHOM JIBUKEHHUH.

N3mepenne ycKopeHusi CBOOOTHOTO MaAeHUs (PEKOMEHI0BAHO MCIOJIb30BaHUE TU(PPOBOI
nabopatopun).

W3ydenune nBuxeHus Tena, OpPOIIEHHOTO TOPU3OHTAIBHO. [IpoBepka runore3sl 0 mpsMon
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTHIO MOJIETA U HAYAJIBHOM CKOPOCTBIO TENA.

N3yuenue ABMKEHUS Teja MO OKPY>KHOCTH € TOCTOSIHHOM 110 MOIYJIIO CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH Tiepuoja OOpalleHHs KOHWYECKOro MasiTHUKa OT €ro
napameTpoB.

Tema 2. /lunamuxa.

ITepBbiii 3akoH HptoToHa. MHepunaibHbie CUCTEMBI OTCUETA. [[pUHIIMTT OTHOCUTENBHOCTH
lanunes. HennepuuansHble CUCTEMBI OTCUETA (OTpEAeTIEHUE, IPUMEPHI).

Macca tena. Cuna. [IpuHuun cynepno3unuu Cuil.

Bropoii 3akon HeroToHa 1711 MaTepuaibHON TOUYKH.

Tpetuii 3akoH HproTOHA 1J11 MaTepUaIbHBIX TOUEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPAaBUTALMOHHON 1 HHEPTHON MacCCHI.

Cuna TsoKeCcTH. 3aBHUCHUMOCTh YCKOPEHHS CBOOOJAHOTO TQJCHUS OT BBICOTHI Hal
MOBEPXHOCTHIO IJIAHETHI M OT reorpaduueckoil mupoThl. JIBMKeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kerepa. [lepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBUXKYIIETOCs C YCKOPEHHUEM.

Cuna Ttpenusa. Cyxoe TpeHue. Cuna TpeHUS CKOJIBXKEHUS M CUja TPEHUS IOKOS.
Koaddunument tpenus. Cuna conpoTUBIEHUs NpU ABUKEHUU Teja B KUAKOCTU WM rasze, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOT'O IBH>KCHHUS.

JHasnenue. I'mapocratnueckoe nasnenue. Cuia Apxumena.

TexHu4yeckue yCTpPOMCTBA M TEXHOJOTUYECKUE MPOLECCHl: MOMAIIMIHUKY, JABUKCHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Habmronenne ABMKEHUS TEN B MHEPIHAIBHBIX M HEUHEPIIHABHBIX CUCTEMAaX OTCUETA.

[IpuHIUIT OTHOCHUTEIBHOCTH.

KaueHne nByX HMIMHIPOB WJIM IIApOB Pa3sHOM MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIUAIBHOM CUCTEMBI OTCUETA.

CpaBHeHHE PaBHOACUCTBYIONIEH MPHUIIOKEHHBIX K TEIIy CHJI C TPOU3BEICHUEM MAcChl Tea
Ha €r0 YCKOPEHUE B UHEPLUAIBHOU CUCTEME OTCYETA.

PaBeHCTBO cHJl, BOBHMKAIOIINX B PE3YJIBTATE B3aUMOICHCTBUS TEI.

N3MmepeHne mace 1o B3auMOJIEHCTBUIO.

HesecomocTts.



Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUN.

[leHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NTOKOSI, KAUEHUS U CKOJIbKECHMSL.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomuol, RPAKMUKYM.

N3mepenne paBHOIEHCTBYIOMIEH CHJI TIPH JIBHOKCHUH OpycKa M0 HaKJIOHHOM TIJIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3aBUCHMMOCTH BpPEMEHHM JABIDKEHHsS Opycka IO HaKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE PacCTOSIHUE OT €r0 MacChl.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAKOUIMX B NPYXUHE U PE3NHOBOM
obpasiie, oT ux nedopmaruu.

W3ydenue qBUKEHUS CUCTEMBI TEJl, CBA3aHHBIX HUTBIO, IEPEKUHYTON depe3 JIErKuid OJI0K.

N3mepenune ko3 puimenTa TpeHusl Mo BEIMYMHE YTIIOBOTrO Kod(UIMeHTa 3aBHCUMOCTH
Frp(N).

HccnenoBanue nBWeHUs Opycka IO HAKJIOHHOM IUIOCKOCTH C TMEepEeMEHHBIM
K02(pPHULIUEHTOM TPEHHUS.

W3ydyenue nBuxKeHMs rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

Ab6comotHo TBEpAOE Teno. [locTynarenbHoe UM BpallaTesIbHOE JABHKEHHE TBEPIIOTO Tena.
MOMEHT cuiibl OTHOCHUTENBHO Ocu BpamieHus. [lnedo cunbl. CinokeHue cuil, MPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBeCUsI TBEPIOTO TeEaA.

YcroitunBoe, HEYCTOMYHMBOE, O€3pa3InuyHOE PABHOBECHE.

TexHu4eckue yCTpONCTBA M TEXHOJIOTMYECKHUE IMPOLECCHI: KPOHIUTEHH, CTPOUTEIBHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunael paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

HccenenoBanue ycaoBuil paBHOBECUS TBEPAOTO TEJA, UMEIOIIETO OCh BPALLEHHUS.

KoHcTpyrnpoBanue KpOHIITEHHOB U PAaCUYET CUJI YIIPYTOCTH.

N3yueHne ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOILETO IUION[aAb ONOPBI.

Tema 4. 3aKkonvl COXpaHeHUA 8 MEXAHUKE.

NMiynsC MaTepHalbHOW TOYKH, CUCTEMBI MaTepHANbHBIX TOYeK. L[eHTp macc cucTeMsbl
MaTepHalbHBIX TOUEK. Teopema 0 JBUKEHHUH LIEHTPa Macc.

WMnynbe cuibl 1 UI3MEHEHHE HMITYJIbCA TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MoMeHT wuMmynbca MartepuanbHOM TOYKU. [IpelncraBieHue O COXpaHEHMH MOMEHTA
MMITYJIbCa B [IEHTPAJIbHBIX MOJISIX.

Pabora cuinel Ha MajoM W Ha KOHEYHOM IepeMelieHuu. ['paduyeckoe mpeacraBieHue
paboTHI CHITHI.

MOIIHOCTB CHIIBI.

Kunernueckast sHeprus MarepuajbHONW TOYKH. Teopema 00 W3MEHEHHH KHHETHYECKOU
OHEPIrUU MATEPUATILHON TOUYKH.

[ToTeHumanpHple U HEMOTEHUHANbHBIE CUibl. lloTeHnmanbHas 3Heprus. [loTeHnmanbHas
SHEpPrusl ynpyro AeQopMUpOBaHHOU MpyxuHbL. [loTeHnnanbHast SHEPTUs Teaa B OAHOPOJHOM



rpaBUTAaMOHHOM Tosie. [loTeHnanbHas SHeprus Teiaa B TPaBUTALMOHHOM I0JI€ OJHOPOIHOTO
nrapa (BHYTpH U BHe 11apa). Bropast kocMudeckasi CKOpoCThb. TpeThsi KOCMUYECKasi CKOPOCTb.

CBs13b paOOTHI HEMOTCHIIMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOW IHEPTHH CHUCTEMBI
TeJl. 3aKOH COXPaHEHHSI MEXaHUYECKON SHEPIHUHU.

VYrnpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymnu s UACANbHOM SKUIKOCTHM KakK CIEACTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKOW SHEPTUH.

TexHu4eckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: JBM)KEHHE PAKET, BOJOMET,
KONEp, NPYKUHHBIN MUCTOJIET, THPOCKOII, (PUTYpHOE KaTaHUE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3MepeHne MOIIHOCTH CHUJIBI.

N3meHeHne sHEpTuu Tema Mpy COBEPIIICHUH PabOTHI.

B3anMHuble npeBpaleHuss KMHETUYECKOM W IOTCHIUAJIBHOW 3HEPrui IpU IEHUCTBUM Ha
TEJIO0 CHUJIBI TSDKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu mpu CBOOOTHOM MaJCHUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul, npaKmuKym.

N3mepenue umnyinbca Teaa mo TOPMO3HOMY MYTH.

W3mepeHue cuibl TATH, CKOPOCTU MOJIENH 3IEKTPOMOOUIIS U MOIIIHOCTH CUJIBI TATH.

CpaBHEHME U3MEHEHHS UIMITYJIbCA TENa C UMITYJIbCOM CHUIIBIL.

HccnenoBanue coxpaHeHus UMITYJIbCa IPU YIPYTrOM B3aHMOJICHCTBHH.

H3mepeHne KHNHETUYECKON SHEPTUH Tejla 110 TOPMO3HOMY ITyTH.

CpaBHEHHE N3MEHEHHS TTOTCHIIMAIIBHOW SHEPTUH MIPYKUHBI C PAOOTOM CHIIBI TPEHHS.

Omnpenenenue pabOThI CHIIBI TPEHUS TIPU ABUKEHUHU TeJa MO0 HAKIIOHHOW MJIIOCKOCTH.

Paznea 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopul.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIsApHO-KHHeTnuecko Teopun (MKT), ux ombiTHOE
obocHnoBanue. Juddysusa. bpoyHoBckoe nBmkeHHe. XapakTep ABMIKEHUS M B3aUMOJCHCTBUS
YacTHIl BellecTBa. MoJieNu CTPOCHHSI Ta30B, KUAKOCTEH U TBEPIBIX TE U OOBSICHEHHE CBOWCTB
BEIlECTBA HAa OCHOBE OSTUX Mojened. Macca u pasmepbl Mojekyn (atomoB). KomudecTBo
BemectBa. [locrosnnas ABoraapo.

TennoBoe paBHOBecwe. Temmeparypa u crnocoObl €€ m3mepenus. lllkama Temmeparyp
Ilenbcus.

Mogenb uaeanbHOTO Tra3a B MOJICKYJAPHO-KMHETUYECKOW TEOpUU: YaCTHIlBl Ta3a
JBHKYTCSl XAaOTUYECKH U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

["a3oBbic 3akoHBI. YpaBHeHHe MenaeneeBa—Kmnaneiipona. AOcomoTHas Temmeparypa
(mkama Ttemnepatyp KensBuna). 3akon Jlanmerona. M3ompomecchl B HeadbHOM rase ¢
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHne H30MPOLECCOB: U30TepMa,
M30x0pa, n3obapa.

CBA3b MEXKIYy [OaBJICHUEM M CPEIHEN KUHETUYECKOW »JHEprue MOoCTyNnaTeIbHOro
TEIJIOBOTO JIBMJKEHHMSI MOJIEKYJI HACAIbHOr0 ra3a (OCHOBHOE YpaBHEHHUE MOJIEKYJSPHO-
KHHETUYECKON TEOPUHU UACAIBHOIO rasa).

CBs3b  aOCONMIOTHOM  TeMmmepaTypbl TEPMOJWHAMHYECKOM CHCTEMBI CO  CpemaHei
KMHETUYECKOM 3HEprueil NoCTynaTeNbHOr0 TEMIOBOIO JBUKEHNS €€ YaCTHL.



TexHuueckue YCTpOHCTBA M TEXHOJOTMUYECKHE TPOIECCHl: TEPMOMETp, OapoMeTp,
MOJIy4YeHUE HAHOMATEePUAJIOB.

Hemoncmpayuu.

Mopenu nBUKEHNS YaCTHUL] BELIECTBA.

Monenb OpOyHOBCKOTO JIBUKEHHSL.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOT'O IBUKCHHUS.

Juddyzus KuaKocTen.

Mopens onbita lllTepHa.

[TputspkeHne MOJIEKyI.

Mogenu KpUCTaUIMYECKUX PELIETOK.

Habmionenue u nccnenoBaHue U30MpoIecCOB.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomuol, RPAKMUKYM.

HccnenoBanue npoiiecca yCTaHOBIECHUS TEIJIOBOTO PaBHOBECUS MIPU TEINIOOOMEHE MEXKIY
ropsiuei U XOJIOAHOU BOJOM.

N3ydenne wu3oTepMHUECKOro mporecca (PEeKOMEHJ0BAaHO HMCIIOJIb30BaHHE IUPPOBOH
nabopaTopun).

N3yueHnune n30X0pHOro mporecca.

Nzydenue n3obapHOro mporuecca.

[IpoBepka ypaBHEHUS! COCTOSIHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunol.

Tepmomunamuueckass  (TJ[)  cucrema. 3ajaHue ~ BHEIIHUX  YCJIOBUH A
TEPMOJAMHAMUYECKOM CUCTeMbl. BHemHue u  BHyTpeHHue mnapamerpsl. [lapamerpsr
TEPMOJIMHAMUYECKON CHUCTEMBI KaK CpeAHUE 3HAUYECHMS] BETUYMH, OMHUCHIBAIOUIUX €€ COCTOSIHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hayano tepMoauHaMuk. CaMOIIPOU3BOJIbHAS PETAKCALNS TEPMOAMHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Mogenb wuaealbHOrO Ta3a B TEPMOAMHAMUKE — CHCTEMa YypaBHEHUH: YypaBHEHUE
MenneneeBa—KianeiipoHa U BbIpaX€HHE IJIsl BHYTPEHHEW 3HEPTUH. Y CIOBUS NPUMEHUMOCTH
9TOM MOJENHW: HU3KAasl KOHLEHTpAlWs YacTHI], BBICOKME TeMmIeparypsl. Beipaxkenue s
BHYTpPEHHEN 3HEPTUH OJHOATOMHOTI'O MI€aJIbHOTO ra3a.

KBa3ucraTtnueckue 1 HECTATUYECKUE TPOLIECCHI.

DneMeHTapHas paboTa B TepMoAMHAMUKE. Berancienne paboTsl Mo rpaduky mporecca Ha
pV-nuarpamme.

Tennonepenaya Kak Croco0 HM3MEHEHUsI BHYTPEHHEH SHEpruM TepMOIUHAMHYECKON
cUCTeMBbI Oe3 coBepiIeHus: padoThl. KOHBEKIHSI, TETIIONPOBOIHOCTD, U3ITyUCHHE.

KomnuectBo TemioTel. TemIoéMKOCTh Tena. YIenbHas W MOJSIpHAs TEIIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeEIUIOTa CropaHus ToIUuMBa. Pacuér koimyecTBa
TEIUIOTHI NpH Terutonepenaue. [lonsatre 06 annadatHoM mporiecce.

[lepBoIit 3akoH TepMmoauHAMHUKHU. BHyTpenHss sHeprus. KonmndectBo Temnotsl U paborta
KAaK MEpbl U3MEHEHUS BHYTPEHHEN YHEPTUN TEPMOJINHAMUYECKON CUCTEMBI.

Bropoil 3akoH TepMOAMHAMUKH JUIsI PABHOBECHBIX IPOLECCOB: YEpe3 3aJlaHHOE
PaBHOBECHOE COCTOSIHME TEPMOJMHAMHUYECKOW CHUCTEMbI MPOXOIUT €IUHCTBEHHas aauadara.
AOGcomoTHas TeMIIeparypa.

BTopoii 3aK0H TEPMOJMHAMUKHU I HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IEepeaaTh
TEIJIOTY OT OoJiee XOJIOAHOTO Tejla K Oosiee HarperoMy Oe3 kommeHcanuu (Kmaysumyc).
HeoGpaTuMocTh NPUPOIHBIX MPOLIECCOB.



[Tpunimne! aeiicTBus TenaoBbix MamuH. KIT/I.

Makcumansnoe 3nauenue KI1/I. [ukn Kapho.

DKOJIOTMYECKUE aCMEeKThl UCIOIb30BAHMS TEIUIOBBIX JABUTarenel. TemnoBoe 3arps3HeHue
OKPYKAaIOIe Cpeabl.

TexHu4eckne yCTpoMCTBa U TEXHOJOTMYECKHUE IMPOLECCHI: XOJOAWIBHUK, KOHIUIUOHED,
MU3ETbHBIA W KapOIOPAaTOPHBIM JBHUTaTeNld, MapoBas TypOWHA, MONyYeHUE CBEPXHU3KUX
TEMIIepaTyp, YTUJIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJb30BAHMEM TEIUIOBOIO Hacoca,
YTUIU3aLKsg OMOOPraHUYECKOrO TOTUIMBA U1 BEIPAOOTKH «TETIOBOM» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

N3meneHnne Temmneparypsl pu ainadaTHUeCKOM PaCIIHpPEHUH.

Bo3aymiHoe orauso.

CpaBHEHME yNIETbHBIX TEINIOEMKOCTEN BEILIECTB.

CniocoObl M3MEHEHUsI BHYTPEHHEH YHEPTHUH.

HccnenoBanue anuabdaTHOTro mpolecca.

KommnbroTepHbie MO€IM TETIOBBIX JIBUTaTENEH.

Yuenuueckuii 3xkcnepumenm, nadopamopnuie padomeol, RPAKMUKyM.

N3Mepenne yaenbHOU TeMIOEMKOCTH.

HccnenoBanue mpoliecca OCThIBaHUS BEILIECTBA.

HccnenoBanue annabdaTHOTO mpolecca.

N3yueHue B3aMMOCBS3M JHEPTUU MEKMOJIEKYJIIPHOIO B3aUMOJACHCTBUS U TeMIIEpaTyphl
KHUIICHUS KUIKOCTEMN.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoovl.

[TapooOpazoBannie u KoHJeHcauus. lcmapeHne M KHUIEHUE. YJIenbHas TeIuloTa
apooOpa3oBaHUSI.

Hacpiuiennsle ¥ HeHachllleHHbIE mapbl. KauecTBeHHass 3aBUCUMOCTb IUIOTHOCTH U
JABJICHHUS] HACBIIICHHOTO TMapa OT TEMIEpaTyphbl, UX HE3aBUCUMOCTh OT 00BhEMA HACHIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT JABJICHUS B KUJKOCTH.

BnaxxnocTts Bo3ayxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.

Teépnoe Teno. Kpucrammmueckue u amopdHbie Teaa. AHH30TPOIUS CBONCTB KPUCTAIIIOB.
[TnaBnenue u KpuctauM3alus. Y qeibHas TeruioTa miasieaus. CyonuMarius.

Hedopmaruu tBEpHOro Tenma. Pactskenuwe u cxkxarue. Cnsur. Monyne FOura. Ilpenen
yapyrux aedopmaru.

TennoBoe pacmMpeHne KUJIKOCTEH U TBEPABIX Tell, 00BEMHOE M JIMHEWHOE pacIIupeHue.
AHTapMOHHU3M TEIUIOBBIX KOJICOAHWN YaCTHUI[ BEIIECTBA KaK MPUYMHA TEIJIOBOTO PACIIMPEHUS
TeJ (Ha KAYeCTBEHHOM YpPOBHE).

[IpeoOpazoBanue sHEpruu B (ha30BBIX MEPEXOax.

YpaBHEHHE TEILIOBOTO OaslaHca.

[ToBepxHocTHOE HaTshKeHHE. KoadduimeHT moBepxXHOCTHOTO HaTsHKeHHs. KammspHbeie
siBiIeHUA. J[aBJIeHKE 110 UCKPUBIEHHON NTOBEPXHOCTHIO )kukocTu. Popmyiia Jlamnaca.

TexHu4yeckne yCTpOMCTBAa M TEXHOJOTMYECKHE IMPOLECCHL: JKUIAKHE KPHUCTAIUIBL,
COBPEMEHHBIE MATEPUAIbI.

Hemoncmpayuu.

TemnoBoe paciupeHue.

CBolicTBa HaChIIIEHHBIX MapoB.

Kunenune. Kunenue npu noHM>XEHHOM JABJICHUN.

N3mepenue cuiibl TOBEPXHOCTHOTO HATSKEHUSI.



OMnBITHI ¢ MBUIBHBIMH TJIEHKAMHU.

CmauuBanue.

Kanunnsipuele siBiaeHusl.

Mogeny HEHEIOTOHOBCKOH YKUIKOCTH.

CrniocoObl U3MepeHus BIaKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHUS KPUCTAUIMUECKOTO BEIIECTBA.

Bunsr nedopmaruii.

Hab6nronenue mansix aedopmarimii.

Yuenuueckuii 3xcnepumenm, nadopamopnusie padomuol, RPAKMUKYM.

N3yueHne 3akOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

H3mepenne yienpHOM TEMIOTHI IUIABJICHUS JIbA.

N3ydeHune CBOMCTB HACHIIIEHHBIX MTApOB.

H3mepenue abCoMOTHO BIIaXXHOCTH BO3yXa U OIIEHKA MacChl MapoOB B TOMELICHHH.

N3mepenue ko3 puiierTa moBepXHOCTHOTO HATSHKEHUSI.

N3mepenue moayns FOHra.

Hccnenoanue 3aBUCUMOCTH AeopMaIiiil pe3NHOBOrO 00pasiia OT MPUIOKEHHON K HEMY
CHJIBL.

Pa3nen 4. DaekTpoanHaMuka.

Tema 1. Inexmpuueckoe noie.

DJNeKTpu3anus TeJl U €€ MPOSIBICHUs. DIEKTPUUECKUU 3apsai. JBa BUIa AJIEKTPUUECKUX
3apsinoB. [IpOBOIHMKH, TUAIEKTPUKA W TOJYNPOBOJHUKH. DJIEMEHTAPHBIN SJICKTPUYECKHI
3aps. 3aKOH COXpaHEHUs 3JIEKTPUUECKOI0 3apsja.

BsaumonerictBue 3apsinoB. Toueunsle 3apsaasl. 3akoH KynoHa.

OnekTpuueckoe noiie. Ero neicTere Ha 3IEKTpUUECKUE 3apsibl.

Hampsoxk€aHaocTs  dnexkTpudeckoro mofist. [IpoOHbni 3apsa. JluHUM  HanpsokEHHOCTH
IIEKTpUYECKOro 1nosist. OHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHUHanbHOCTh 3JEKTPOCTATUUECKOTO TOJIA. Pa3HOCTh MOTEHLMAIOB U HaNpsHKEHHE.
[loteHuumanpHass  3HeEprus  3apsga B DJIEKTPOCTAaTUYECKOM  TIOJIE. [ToTennuman
3JIEKTPOCTATHYECKOro mojs. CBsA3b HANPSHKEHHOCTH IO M PA3HOCTH IOTEHLHATIOB IS
AIIEKTPOCTATUYECKOTO OIS (KaK OJHOPOIHOT0, TaK U HEOJHOPOIHOTO).

[IpuHIHKI cynepno3uuuu JIEKTPUIECKUX MTOJIEH.

[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHOU cdeprl. Ilone paBHOMEpHO
3apsOKEHHOTO 10 00bhEMy mmapa. Ilosie paBHOMEpPHO 3apsHKEHHOW OCCKOHEYHOW TIIIOCKOCTH.
KapTtune! nuHMi HanIpsHKEHHOCTH 3TUX TOJIEW U DKBUIIOTEHIIMAIBHBIX ITOBEPXHOCTEM.

[IpoBOgHMKY B 3JIEKTPOCTaTUYECKOM I10JIE. Y CIOBUE PABHOBECHS 3apsII0B.

JIMPNEeKTPUKHU B 3JIEKTPOCTATUYECKOM MoJ€e. J(UdaeKkTpuyeckasi pOHUIIaEMOCTh BELIECTBA.

Konpaencarop. DIIEKTPOEMKOCTh KOHJIEHCcaTopa. DIIEKTPOEMKOCTh TJIOCKOTO
KOH/JIEHCATOPA.

[TapannenbHoe  coeauHeHwe  KoHJeHcartopoB.  IlocienoBarenbHOE — COEIUHEHUE
KOHJICHCATOPOB.

DHeprus 3apsyKEHHOT0 KOHEHCAaTopa.

JIBr>KeHUE 3apsHKeHHON YacTHUIIBI B OJJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHu4eckue yCTPONCTBA M TEXHOJIOIMYECKHE MPOLIECCHI: AJIEKTPOCKOM, 3JIEKTPOMETP,
JEKTPOCTaTUYECKas 3allluTa, 3a3eMJICHIE IIEKTPOIIPHUOOPOB, KOHAEHCATOPhI, reHepaTop Ban ne
['paada.

Hemoncmpayuu.



YCTpolcTBO M IPUHIUIT IEUCTBUS SJIEKTPOMETpA.

DIIEKTPUUECKOE T0JI€ 3apsHKEHHBIX IAPUKOB.

DIIEKTPUUYECKOE T0JI€ IBYX 3apsHKEHHBIX TMJIACTHH.

Moguenb snekTpocrarudeckoro renepatopa (Ban ne ['paada).

[IpoBOTHUKY B AJIEKTPUYECKOM IIOJIE.

DIEeKTpOCTaTUYECKas 3alIHTa.

YCTpOUCTBO U IEHCTBUE KOHIEHCATOPA IIOCTOSSHHON U IIEPEMEHHOU EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOW@AAW  IUIACTHH,
paccTOsTHUSA MEKYy HUMH U TUDJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprusi AMEKTPUUECKOT0 MOJIs 3apsKEHHOT0 KOHJIEHCATopa.

3apska 1 pa3psiika KOHAeHcaTopa 4epe3 pe3ucTop.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomeol, RPAKMUKyM.

O1ieHKa CHIT B3aMMOJCHCTBHS 3apsHKEHHBIX TEII.

HaGmronenne npeBpanieHusi SHePTUu 3apsHKEHHOTO KOHACHCATOpPA B DHEPTHIO M3ITYYCHHUS
CBETOJINO/1A.

N3ydenune npoTekaHus TOKa B LEMH, COJAEPHKAIIEH KOHAECHCATOP.

Pacnpenenenne pa3sHOCTH TOTEHUUANOB (HANpsOKEHHs) TMPH  IOCIEAOBATEIHLHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiga KOHJIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmpudecKuil mox.

Cwita Toka. [1oCTOSIHHBIN TOK.

VcnoBusi CymIECTBOBAaHMSI TOCTOSIHHOTO 3JEKTPUYECKOTO ToKa. VICTOYHMKM TOKa.
Hanpsoxenne U u DJIC E.

3akoH Oma 1S ydacTKa Lenu.

ONEKTPUYECKOE  CONPOTHUBIIEHHE.  3aBUCHUMOCTb  COINPOTHUBIEHUS  OJHOPOIHOIO
MPOBOJIHMKA OT €ro JUIMHBI M IUIOIIAAU IONEPEYHOr0 CEYeHHs. YJIeIbHOE CONMPOTHUBIICHUE
BEIIECTBA.

[locnenoBarenpHOE, NapaJlIENbHOE, CMEIIAHHOE COEAUHEHUE IPOBOJAHMKOB. Pacuér
pa3BeTBIEHHBIX 3ekTpudeckux neneil. [Ipasuna Kupxrodga.

Pabora snexrpuueckoro Toka. 3akoH Jlxoyns—JIenna.

MOIIHOCTB 31EKTPUYECKOT0 TOKA. TermioBas MOIHOCTb, BbIIEIsAEMast HA PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBJIECHUWE MCTOYHMKA TOKa. 3akoH OMa s MOJHOH
(3aMKHYTOI) 27EKTpHUECKOH 1enn. MOIHOCTh HCTOYHUKA ToKa. KopoTKoe 3aMbIKaHue.

Konnencarop B 11enu nNocTOSSHHOTO TOKA.

TexHu4yeckne yCTpPOMCTBA M TEXHOJIOTMYECKHME IPOLIECCH: aMIIEPMETP, BOJIBTMETP,
peocTat, CUETYUK IEKTPUIECKON IHEPTUN.

Hemoncmpayuu.

N3mepenue cuiibl TOKa U HAIIPSIKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSKEHUS IS PE3UCTOPA, JIAMIIBI
HaKaJINBaHUs U CBETOIHMOJA.

3aBUCUMOCTh CONPOTUBIICHUS] UWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, IJIOIIAIU
MOMNEPEUHOr0 CEYEHUsI U MaTepuana.

HccnenoBanue 3aBUCHMOCTHM  CHJIBIL TOKa OT CONPOTHUBICHHMS IPU MOCTOSHHOM
HaIpsKECHUU.

[Ipsamoe u3zmepenue DJIC. KopoTkoe 3ambikaHHe TajlbBAaHUYECKOTO AJIEMEHTa U OLICHKA
BHYTPEHHETO COMPOTUBIICHUS.



Cnioco0OsI coeqHEHUsT UCTOYHUKOB Toka, JJ1C GaTapeii.

HccnenoBanue pa3HOCTH MOTEHLIMAIOB MEXY MOJIKOCAMH UCTOYHUKA TOKA OT CHJIBI TOKA
B LIEIH.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomaol, npaKmuKym.

HccnenoBanne cMEIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepenue yaenbpHOro ConpoTUBIIEHUS IIPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HANPSKEHUS JUIsl JIaMITbl HAKAJIMBAHUS.

YBenuueHue mpeena u3MepeHus amrnepMmerpa (BOJIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHHSI ICTOYHUKA TOKA.

Uccnenosanue 3aBucuMocty DJ1C ranbBaHMUECKOIO JIEMEHTA OT BPEMEHH NPU KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTH MOTEHLMATIOB MEX]y MOJIOCAMH MCTOYHUKA TOKA OT CHJIBI TOKA
B LIEMH.

HccnenoBanue 3aBUCMMOCTH TOJIE3HON MOILTHOCTH UCTOYHHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DnekTpuyeckas MPOBOAMMOCTh PA3IMYHBIX BEIIECTB. OJEKTPOHHAs MPOBOJUMOCTD
TBEPABIX ~ METAUIOB.  3aBUCHMOCTb  COINPOTHUBIEHUS  METANIOB  OT  TeMIepaTyphl.
CBepXnpoBOAUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MpPHUMECHAas MPOBOJUMOCTh IOJYIPOBOJIHUKOB.
CgoiicTBa p—Nn-niepexonaa. [TomynpoBoIHUKOBBIE TPUOOPHI.

ONEKTPUYECKUH TOK B 3JIEKTPOIMTAX. DJIEKTPOIUTHUECKAs AUCCOLMALMS. DJIEKTPOJIN3.
3axonbl Dapanes 1U1sl 3JIEKTPOIU3A.

OJIeKTpUYeCKuid TOK B raszax. CaMoCTOSTENbHBIH W HECAMOCTOSTENIBHBIA pa3psl.
PaznuyHble TUIIBI CAMOCTOATENBHOTO pa3pana. Momuus. [Inazma.

TexHuueckue yCTpOHCTBa M IPAKTUYECKOE NPUMEHEHHUE: TIa30pa3psaHble JIaMIIbI,
AIIEKTPOHHO-JIyueBasi TPyOKa, MOIYNpPOBOJHUKOBBIE MPUOOPHI: MU0, TPAH3UCTOP, (POTOAHO,
CBETOJIMOJ, TallbBaHWKa, padUHUPOBAHHWE MeEAM, BbIIUIABKA AIIOMUHHUS, DJIEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

3akoHbI 3eKTpoan3a Papazes.

HckpoBoli pa3psi ¥ IpOBOJUMOCTD BO3yXa.

CpaBHeHuE NPOBOIUMOCTH METAIJIOB U MOJIYIIPOBOJIHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD THOJIA.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomaol, npaKmMuKym.

Habmonenue anekrponusa.

W3mepenue 3apsiia 0THOBAJIEHTHOT'O MOHA.

HccnenoBaHue 3aBUCMMOCTH COMTPOTUBIICHUS] TEPMOPE3UCTOPA OT TEMIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKHU AUOA.

Du3nYecKUl NPAKTUKYM.

Crioco6b1 n3MepeHus: (HU3NYECKUX BEJITHMUUH C UCTOIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIbHBIX TMPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX cHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHbIE  TOTPEIIHOCTH  Hu3MepeHud  ¢usznueckux BeduyuH. OLEHKa TpaHull
IIOTPELIHOCTEM.



[IpoBeneHre KOCBEHHBIX HM3MEPEHUH, WCCIECIOBAaHUM 3aBUCHUMOCTEH  (DU3UUECKUX
BEJIMYMH, MPOBEPKA MPEATOKEHHBIX THIOTE3 (BBIOOP M3 paboT, OMUCAHHBIX B TEMaTHYECKHX
paznenax «Y4eHHUECKUN IKCIIEPUMEHT, 1a00paTOpHbIE PaOOThI, IPAKTHKYM)).

MexnpeaMeTHbIe CBSI3H.

N3yuenune kypca pusuku yriay0ia€HHoro ypoBHs B 10 Kiacce oCymIeCTBISETCS ¢ yU4ETOM
COJIEPKATENBHBIX MEXIIPEAMETHBIX CBA3€H C KypcaMH MaTeMaTHKH, OWOJIOTHH, XWMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusvie noHAMUA, C6A3AHHbBIE C UYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SBJICHWE, Hay4yHBbIM (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHsi, HAOIIOJCHHE,
HKCIIEPUMEHT, MOJEIIMPOBAHNE, MOJCIIb, U3MEPEHHUE, OTPEIIHOCTH U3MEPEHUH, U3MEPUTEIbHBIC
npubopsl, nudpoBas 1adoparopusi.

Mamemamuka: pelieHUe CcUCTeMbl ypaBHeHWH. JluneliHas ¢yHKIusA, mnapabdodna,
runep6ona, ux rpaduku u cBoicTBa. Tpuronomerpuueckrue GyHKIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. BEKTOphl M MX MPOEKUHUH Ha OCH
KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

Buonozua: mexanuueckoe JBUKEHHE B XKUBOU mpupoze, Auddysus, ocMoc, TemI10o0MeH
JKUBBIX  OpPraHM3MOB, TEIUIOBOE  3arps3HEHHE  OKpYXKalollel  cpeabl,  yTUIM3alus
OMOOPraHNYECKOrO TOILTUBA JJIsi BHIPAOOTKH «TETUIOBOW» M 3IEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSDKEHUE U KalWUISIPHBIC SBJICHUS B IPUPOJIE, IEKTPUUECKUE SIBJICHUS B )KUBOM IPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHasi Macca, MoJy4yeHne HaHOMaTepHaloB, TEIJIOBbIE CBOMCTBA TBEPABIX Tell, KUAKOCTEH U
ra3oB, OJKUJKHE KPHUCTAJIbl, DSJIEKTPUUYECKUE CBOWCTBA METAJUIOB, AJIEKTPOJUTUUYECKAS
JUCCOIMAIMs, TAIbBAHUKA, HJIEKTPOHHAS] MUKPOCKOIIHSL.

T'eozpaghus: BnaxHOCTh BO31yXa, BETPhL, OApOMETP, TEPMOMETP.

Texnonozua: npeodbpa3oBaHre IBUKEHHUH C HCMOIBb30BAHUEM MEXaHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUsT B TEXHUKE, CTAaTUYECKWE KOHCTPYKIUHU (KPOHIUTEHH, peléryaThie
KOHCTPYKIIMH ), UCTIOJb30BAaHUE 3aKOHOB COXPAaHEHUSI MEXAaHUKU B TEXHHUKE (TUPOCKOII, BOJOMET
U Jpyrue), ABUTATeIb BHYTPEHHErO0 CropaHus, mapoBas TypOuHa, OBITOBON XOJIOAWJIBHUK,
KOHIWIIMOHEP, TEXHOJOTUU TIOJYYEHHUS COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIE
HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOTHUM,  DJIEKTPOCTATHUECKas  3alluTa,  3a3eMJICHUE
AIIEKTPOTIPUOOPOB, Tra30pa3PsTHBIC JTAMITBI, IOTYIPOBOAHIUKOBBIC TPUOOPHI, TATbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe none.

B3auMopeiicTBuEe NOCTOSHHBIX MAarHUTOB M IPOBOJHHMKOB C TOKOM. MarHuTHoe moJe.
Bekrop maruuTHON MHAYKIUU. [[pUHIUIT CyNepno3uluk MarHUTHBIX MOJeH. JINHUM MarHUTHOM
WHIYKIUU.

MarautHoe ToJjie MPOBOJAHHUKA C TOKOM (IIPSMOTrO MPOBOJHUKA, KATYIIKH U KPYrOBOTO
BuTKa). OmbIT Dpcrena.

Cuna Ammepa, €€ HanpaBJICHUE U MOTYJIb.

Cuna Jlopenna, e€ HampaBieHHE M MOAYJb. JIBH)KEHME 3apsyKEHHOM YacTUIBl B
OJTHOPOJHOM MarHuTHOM mose. Pabora cuiel Jlopenna.

MarnuTHoe nosie B Beniecte. @eppoMarHeTKy, napa- U JMaMarHeTUKH.



TexHu4eckne yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECCH: NMPUMEHEHHE IOCTOSHHBIX
MAarHuTOB, 3JIEKTPOMATHUTOB, TECTEP-MYIbTUMETP, JIIEKTPOABHTraTeNb SIKOOU, yCKOpUTENIH
AJIEMEHTAapHbBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nuHMA WHAYKIMM MAarHATHOTO TIOJIS TIOJIOCOBOTO U IMOJKOBOOOpPa3HOIO
MOCTOSIHHBIX MarHUTOB.

Kaptuna nuHMiI MarHUTHOW WHAYKUMH TOJIA JJIMHHOTO TMPSMOTrO MPOBOJAHHUKA U
3aMKHYTOTO KOJIBLIEBOTO IIPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBre N1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[enicteue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

Habmroienue nBr>keHus My4yka JIeKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI OEHCTBUS 3EKTPOU3ZMEPUTENBHOTIO TPUOOpPa MATHUTOSIEKTPHUUECKON CUCTEMBI.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomul, NPAKMUKYM.

HccnenoBanne MarHuTHOTO MOJIsL TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (heppOMarHeTUKOB.

HccenenoBanue 1elcTBUS NOCTOSSHHOTO MarHWTa Ha PAMKY C TOKOM.

N3mepenue cunel AMmepa.

N3yuenue 3aBUCUMOCTH CUJIbI AMIIEpa OT CHUJIBI TOKA.

OnpeneneHrie MarHUTHOW MHAYKIIMA HA OCHOBE U3MEPEHUS CHIIbI AMIIEpa.

Tema 5. Dnexmpomaznumnan uHOYKYuA.

SBnenue 31eKTpOMarHUTHOM MHAyKIUHU. [loTok BekTopa MarHMTHON MHAyKuuu. JC
MHAYKIHMU. 3aKOH 3JEKTPOMarHuTHOM uHAyKunu Papanes. BuxpeBoe aieKTpudecKkoe IOJIe.
Toxku Dyko.

OJIC uHAYKIIMY B MPOBOJIHUKE, JIBHXKYIIEMCS] B OJJHOPOJIHOM MarHMTHOM TTOJIE.

IIpaBuiio Jlenna.

WunykrtuBHocTh. Karymika WHIYKTUBHOCTH B LENHM MOCTOSIHHOTO TOKa. JSIBieHue
camouHaykiuu. IJIC caMOMHIyKIIUH.

OHeprusi MarHUTHOTO TOJISI KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJeE.

TexHudyeckue yCTpPOMCTBA M TEXHOJOTHYECKHE TPOLECChl: HWHIYKLIHUOHHAS TI€Ub,
COJICHOUJ, 3alUTa OT 3JIEKTPU3ALMH TEJ IPU IBHKEHUH B MAarHUTHOM I10J1€ 3€MJIH.

Hemoncmpayuu.

Habmronenue ssBIeHUS 3MEKTPOMAarHUTHON MHIYKIIUU.

UccnenoBanue 3aBucumoct IJIC HMHAYKIMH OT CKOPOCTH HM3MEHEHHSI MAarHUTHOIO
MOTOKa.

[TpaBuio Jlenua.

[Tanenune MarauTa B aTFOMUHUEBOH (MEHOI) TpyoOe.

SIBiieHME CAaMOMHIYKIIUY.

Uccnenosanue 3aBucumoctu DJIC caMOMHIYKIIMK OT CKOPOCTH M3MEHEHMSI CHJIBI TOKA B
LEIH.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

UccnenoBanue siBIEeHUS 3JEKTPOMArHUTHOW UHTYKIIUH.

Ornpenenenne HHAYKIMA BUXPEBOIO MATHUTHOTO TOJIA.

HccenenoBanue siBIEHUS CAaMOMHIYKIUU.

COopka MOeNH NIEKTPOMAarHUTHOTO TeHepaTopa.



Pa3gen 5. Kojie0anusi M BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

KonebarenpHast cucrema. CBOOOAHBIE KOJIEOaHUS.

['apmonnueckue  konebanus. KuHemaTmueckoe M JUHAMHYECKOE  OMHCAHHE.
DHEpPreTUYecKoe ONMHUCaHWe (3aKOH  COXpaHEHUs  MEXaHWYeCKOW dHepruu). BwiBon
QUHAMHYECKOTO OMHCAHWSA TapMOHHYECKHX KOJIG0AaHWH W3 WX DHEPreTUYECKOro W
KMHEMaTUYECKOTO OMHMCAHMUS.

Amvmmatyna u ¢$aza konebanuii. CBs3b aMIUTMTYIbI KOJIEOAHUM MCXOJHOW BEIHYHUHBI C
aMIUIUTYIaMU KojeOaHuil €€ CKOPOCTH U YCKOPEHHSL.

Ilepuon u yactota xonebanuit. [lepnon ManbIx cBOOOAHBIX KOJIeOaHHI MaTEeMaTUYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KOJeOaHMIA TPYKUHHOTO MasiTHUKA.

[TonsiTie o 3aryxaromux KojeOaHuwsX. BwiHYyX)7aeHHBIE KoneOaHus. PesoHaHc.
Pe3onanchHas kpuBas. BiusiHue 3aTyxanus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOAHUS.

TexHU4yeckue yCTPOMCTBA M TEXHOJOTMYECKHE MPOILIECCHl: METPOHOM, 4Yachl, Kadelu,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABUKECHHUS.

Habmronenne He3aBUCHMOCTH MEPHO/ia MATbIX KOJIeOaHUH rpy3a Ha HUTH OT aMILTUTY/IBL.

HccnenoBanue 3aTyxaromux KoueOaHUi U 3aBUCHMOCTH Tlepruoja cBOOOIHBIX KoleOaHuH
OT COITPOTHUBIICHHUS.

HccnenoBanne kojeOaHUN Tpy3a Ha MAacCCUBHOM TPYXHHE C IENbi0 (HOopMUpOBaHUS
MpEeJICTaBICHUA 00 UaeaIbHON MOJIENN IPYKHHHOTO MasiTHUKA.

3aKoH COXpaHEeHHsI SHEPTUU NpU KoIeOaHUsIX rpy3a Ha MPYKUHE.

HccnenoBanue BRIHYKIEHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

N3mepenue neprona cBOOOAHBIX KOJEOAHUN HUTSHOTO U MIPYKHHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JABM)KEHHUS Tela B X0JIe KoJieOaHH Ha yIIpyrom MnojaBece.

N3yueHnue ABUKEHUS HUTIHOTO MASITHUKA.

[IpeoOpazoBanue YHEPTUU B IPYKUHHOM MAsITHHKE.

HccnenoBanue yObIBaHUS aMIUTUTYABI 3aTyXAIOMUX KOJIEOAHUH.

HccnenoBanue BRIHYKIEHHBIX KOJICOAHUH.

Tema 2. Dnexmpomaznummnoie Koedbanus.

KoneGarenpupiit koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HICATHLHOM
konebaTenbHOM KOHType. Dopmyna Tomcona. CBsi3p aMIUIMTYHABI 3apsijia KOHJEHcAaTtopa ¢
aMIUIUTYIOM CUJIbI TOKA B KOJIE0ATEIIbHOM KOHTYpE.

3aKOH COXpaHEeHHsI SHEPTUHU B UACATLHOM KOjeOaTeIbHOM KOHTYpE.

3aryxamimue JJICKTPOMarHUTHBIE KoyieOaHWs. BBIHYXJICHHBIE JIIEKTPOMArHUTHBIC
Kosie0aHusl.

[lepemenHbIi TOK. MOIIHOCTH NEPEMEHHOTO TOKA. AMIUIUTYAHOE U JCHCTBYIOIIECE
3HaYEHHUE CUJIbI TOKA U HAIMPSKEHUSI TIPU Pa3IndHON popMe 3aBUCUMOCTH IEPEMEHHOT0 TOKa OT
BpPEMEHU.

CuHyconJanbHbIN IEpEMEHHBIN TOK. Pe3ncTop, KOHAEHCATOP U KaTyIIKa MHIYKTUBHOCTH
B IIEMU CHHYCOUJAJIBLHOIO MEPEMEHHOTr0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HanpsHKeHUH.

WneanpHbiii Tpancopmartop. [IponsBoncTBo, nepenada U moTpedieHne dIEKTPUUIECKON
SHEPTUH.



OKOJIOTMYECKUE PUCKU MPU IMPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa HCHOIb30BaHUS
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HH.

TexHuueckne YCTpOMCTBA M TEXHOJOTHMYECKHE IIPOLIECCHI: BJIEKTPUYECKUM 3BOHOK,
TeHEPaTOp NEPEMEHHOIO TOKA, IMHUHU 3JIEKTpoIepeaay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHHMS.

3aBHCUMOCTh YaCTOTHI CBOOOJHBIX KOJIEOAaHUN OT MHIYKTUBHOCTH U EMKOCTH KOHTYDA.

OcnuiaorpaMMsbl SJIEKTPOMArHUTHBIX KOJICOaHMIA.

['eneparop He3aTyXalOIMKUX AIEKTPOMArHUTHBIX KOJICOAHUH.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BriHyXIeHHBIE CHHYCOHIaTbHbIE KOJIEOaHUS.

Pe3ucrop, karymika HHIYKTUBHOCTH U KOHJIEHCATOP B LIETH IEPEMEHHOTO TOKA.

Pe3onaHc mpu mociaeaoBaTeIbHOM COEAMHEHUN PE3UCTOPA, KAaTYIIKH WHIAYKTUBHOCTH U
KOHJIEHCATOPA.

VY CTpoiicTBO M MPUHIIMIT ASUCTBUS TpaHchopMaTopa.

Mopnenb TMHUY AIIEKTPOIIEPEAAUN.

Yuenuueckuii 3xkcnepumenm, nadopamopnuie padomeol, RPAKMuUKyMm.

Wzyuenue tpanchopmaropa.

HccnenoBanue nepeMEHHOIO TOKa 4epe3 MOCIEA0BATENbHO COSAUHEHHBIE KOHJIEHCATOP,
KAaTYLIKY ¥ PE3UCTOP.

Habmtoienue 31ekTpoMarHuTHOTO Pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIEMH ITEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbL.

MexaHudeckre BOJIHBI, YCIOBUSL HMX pacnpoctpaHeHus. [lomepeunsle W NpOAOJIbHBIE
BOJHBL. [lepron, CKOpOCTh paclpoOCTpaHEHHs U JUIMHA BOJHBL. CBOMCTBA MEXAHWYECKHX BOJIH:
OTpakeHHe, peIoMIIeHUe, HHTephepeHIs U AudpaKIusl.

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

[IlymoBoOe 3arpsisHEHHE OKPYKAOIIEN CPEbI.

OJIEKTPOMAarHUTHbIE BOJHBIL. YCJIOBHUS M3JIy4Y€HUs SJIEKTPOMArHUTHBIX BOJH. B3anmuas
OpHUEHTAILM BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMAarHUTHBIX  BOJIH:  OTPAXEHHUE, IMPEIOMIICHUE, MOJSpHU3aLys,
uHTephepeHIns U TudpaKiius.

[IIkana 3J1€KTPOMarHUTHBIX BOJIH. [IpuMEHEHHE >JIEKTPOMarHUTHBIX BOJH B TEXHHUKE U
ObITY.

[IpuHUMnIB paguocBs3u U TeneBuacHus. Pagunonokarus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHu4eckne ycTpoucTBa M NMPAKTUYECKOE NMPUMEHEHHWE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
pamap, paguMoONpUEMHUK, TeJIEeBH30p, aHTeHHa, TenedoH, CBY-meub, yabTpa3zByKoBas
JMarHOCTHKA B TEXHUKE U MEIULIMHE.

Hemoncmpayuu.

OO6pazoBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOAOIbHBIX BOJIH.

Kone6uomeecs Teno Kak HCTOYHHK 3BYKA.

3aBUCUMOCTbD JITMHBI BOJIHBI OT YaCTOTHI KOJICOaHMIA.

Habmroienue orpaskeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHuu u UG paKiini MeXaHUIeCKUX BOJIH.

AKyCTHUYECKHI1 pe30HaHC.



CBolicTBa yJIbTpa3ByKa U €ro MPUMEHEHHUE.

Habmionenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMUTYIOM M YacTOTOH
KoJie0aHui.

HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPa)KE€HUE, IPEIOMIICHHUE,
noJsipu3anus, Audpakius, THTepdepeHIns.

OO6HapyxeHne HHPPaKpacHOTO U YIbTPapHOIETOBOIO H3ITyUYEHUI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

N3ydenune napaMeTpoB 3BYKOBOI BOJIHBI.

N3yuenue pacnpocTpaHeHUsl 3ByKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHENHOE PACIIPOCTPAHEHHUE CBETAa B OAHOpPOAHOU cpexe. Jlyu cera. Toueunslid
VCTOYHHK CBETA.

OtpakeHre cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHne M300pakeHUH B ILIOCKOM
3epkaine. Chepuueckue 3epkana.

[Ipenomnenne cBera. 3aKOHBI MpENOMIICHHS CBeTa. AOCONIOTHBIM  TOKa3aTenb
npesnoMieHuss. OTHOCUTENBbHBIA IOKa3aTenb mpeaomiieHus. [locTosHCTBO 4acTOTBl CBeTa W
COOTHOUIEHUE JIJIMH BOJIH IPU MEPEXO0Je MOHOXPOMATHYECKOIO CBETA Yepe3 I'PaHMIly pasjeiia
JBYX ONTUYECKUX CPE.

Xon nyueit B mpusme. ucnepeus ceera. CloxxHbIM coctaB 6enoro cera. Lger.

[TonHnoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIi yroa moJTHOTO BHYTPEHHETO OTPaKEHUS.

ColOuparonue W paccewBalIIuMe JIUH3BL. ToHKas nuH3a. DOKyCHOE paccTosHUE |
ONTHYECKAsl CHJIAa TOHKON JTUH3bI. 3aBHCUMOCTh (DOKYCHOTO PAacCTOSHUS TOHKOH chepuueckoit
JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIIBHOTO ITOKA3aTeNsl IPEIOMIICHUS.

dopmyJia TOHKOH JIMH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

XoJ nyda, TPOIIEAIIETro JUH3Y MO MPOU3BOJIbHBIM YIJIOM K €€ TJIaBHOW ONTHYECKOU OCH.
[ToctpoeHne n300paskeHH TOYKU U OTpe3Ka MPsIMOil B COOMPAIOIIMX U PACCEUBAOLINX JIMH3AX
U UX CUCTEMaAX.

Onrtuueckue mpubopsl. Pazpemaromias cnocoOHOCTh. ['71a3 Kak onTHYeCKast CHCTEMa.

[Ipenensl HPUMEHUMOCTH TEOMETPUUYECKOM ONTHKH.

BonnoBast ontuka. Wurtepdepenuuss cera. KorepeHTHbIE HMCTOUYHUKU. Y CIOBHUSA
HaOJIOEHNUsT MAaKCUMYMOB M MHUHMMYMOB B HWHTEPQEpPEHIMOHHONW KapTHMHE OT JBYX
KOTepEHTHBIX UCTOUHUKOB. [IpriMephl Kilaccnyeckux HHTEPPEPEHINOHHBIX CXEM.

Hudpakmus  cBera. Judpakmumonnas pemérka. YcnoBue HaOMIONEHUS TJIABHBIX
MaKCHUMYMOB IpH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHu4yeckne yCTpOMCTBAa M TEXHOJOTMYECKHE MPOLECChl: OYKH, JIyna, IEepUCKOIL,
doroanmapar, MHUKpPOCKOI, MPOEKIMOHHBIN ammapar, MPOCBETIEHUE ONTHKH, BOJIOKOHHAs
OITHKA, TU(PPAKIUOHHAS PEHIETKA.

Hemoncmpayuu.

3aKOHBI OTpPaKEHUS CBETA.

HccenenoBanue npesoMiIeHUs CBETA.

HabmiogeHre noHoro BHYTpEeHHETo oTpaskeHus. MoJienb CBEeTOBOIA.

HccnenoBanue xoia CBETOBBIX MYYKOB UEPE3 MIOCKONAPAIENbHYIO IIJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paKEHHM B JIMH3aX.

Mopenu MUKpPOCKOIIa, TeIeCKomna.

Ha6mronenue untepdepeHum cera.



Habmtoienue 1BETOB TOHKUX MIIEHOK.

Habmonenue nudpakiuu cera.

Wzyuenune nudpakiinOHHON PEIETKH.

Hab6nronenue audpakiimOHHOTO CIIEKTPA.

Hab6nronenue aucnepcun cBera.

Habmionenue nosisipuzaiu cBeTa.

[IpuMeHeHue noasspouIoB ISl U3YUCHHS] MEXAaHUUECKUX HAMPSIKEHUM.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomaol, npaKmuKym.

W3mepenne nokaszarens IpeJoMICHHUS CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS OT BEIECTBA (Ha MpPUMEPE >KUAKHX
JIVH3).

H3mepenne poKyCHOTo pacCTOSIHUS PAaCCEUBAIOIINX JIMH3.

[Toryuenue n300pakeHUs B CUCTEME U3 IJIOCKOTO 3epKaJia U JINH3bI.

[onmyuyenne n300pa>keHust B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeNeCKONNYECKUX CUCTEM.

Hab6nronenue nudpakuuu, nHTephEpEHITNN U TIOJISIPU3AINH CBETA.

W3ydeHue nonspu3aluu CBeTa, OTPaXEHHOTO OT MOBEPXHOCTU JUAJIEKTPHKA.

Wzydenune nntepdhepeHny 1a3epHOTo U3TyYeHHS Ha JIBYX ILEJAX.

Habmronenue aucrepcum.

Hab6nronenue u uccnenoBanue qudpakIimOHHOTO CIIEKTpA.

N3Mmepenne NiMHbI CBETOBOM BOJIHBI.

[TomyyeHue crieKTpa U3IIy4eHHs CBETOMO/Ia ITPH MOMOIIN AU(PPAKITMOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cienIHAJBLHOM TEOPHH OTHOCHTEIbHOCTH.

['paHunbl NPUMEHUMOCTH KJIACCHUYECKOM MexaHUKH. [locTynaTel cnenualibHON TEOpUu
OTHOCHUTEIIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai. [IpeoOpa3zoBanus  Jlopenuma.  YcnoBue
OPUYUHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHM M COKpAIlEHHE
JUTMHBI.

DHEPrus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C SHEPTUEN U UMITYJILCOM PENATUBUCTCKOMN YaCTULbl. DHEPT U MTOKOSI.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIYyTHUKOBBIE NPUEMHHUKH,
YCKOPUTENH 3apsSKEHHBIX YaCTHII.

YyeHuueckuil SKCIIepUMEHT, J1a0opaTOpHbIE PabOTHI, MPAKTUKYM.

Onpenenenre UMIyabCa W SHEPTUU PEISITHBUCTCKUX YacTHUIl (MO ¢ororpadusiMm TPEeKOB
3apsKEHHBIX YaCTHIl B MATHUTHOM I10JIE).

Pasznen 7. KBantoBas pusuka.

Tema 1. KopnycKyaapHo-601H0601 Oyanu3m.

PaBHOBecHOE TerIOBOE U3IydeHHE (M3iIyueHHe aOCOMIOTHO 4YE€pHOro Temna). 3aKoH
cMemenus Buna. ['unoresa [lnanka o kBaHTax.

®DOTOHBI. DHEPTH U UMITYJIbC (HOTOHA.

dotorpdexrt. OmpiThl A. I'. CronmeroBa. 3akonsl ¢oTodddekra. YpaBHeHHEe DUHINTEHHA
s poroaddexta. «Kpacnas rpanuna» Gotorddexra.

JlaBneHue cBera (B YacTHOCTH, IaBJIEHHME CBeTa Ha aOCOJIOTHO TOIJIOLIAIOIIYI0 U
a0COJTIOTHO OTpakaroIIyto moBepxHocTh). OnbiTel [1. H. JIebenena.



BosHoBbie cBoiicTBa yactull. Bonubl ae bpoitnsa. JlinHa BonHbl ne bpoitns u pazmepbl
obnmacTu  JOKaNM3aIlMKM  JIBIDKYIIEHCS  dYacTullbl. KopmycKyiaspHO-BOMHOBOW  JTyalU3M.
Judpakius 371eKTPOHOB Ha KpUCTAIIIaX.

Crnemnuduka n3mepennii B Mukpomupe. CooTHoIeHus Heonpeaenénnocren [ eizendepra.

TexHuuyeckue ycTpoicTBa M TEXHOJIOIMUYECKHE IMPOLECCHI: CHEKTPOMETpP, (OTODIEMEHT,
dboTogaTunk, TyHHEIHHBIA MUKPOCKOII, COTHEUHAs: OaTapesi, CBETOIUO/I.

Hemoncmpayuu.

®dotor(hdeKT Ha yCTAaHOBKE C IIMHKOBOMU TJIACTHHOM.

HccnenoBanue 3akoHOB BHeMHETO GoTtodddexra.

HccnenoBanue 3aBUCMMOCTH CONPOTHUBIIEHHUS MTOJIYTIPOBOIHUKOB OT OCBEIIEHHOCTH.

Cseroauog.

Comnneynas OGarapes.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomeol, RPAKMUKyM.

HccnenoBanue goropesncropa.

N3mepenue nocrostaHoM [itanka Ha ocHOBe uccienoBanus Gorodddexra.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO/ OT HAIIPSHKCHMUS.

Tema 2. @usuka amoma.

OMnBITHI O UCCIIEIOBAHUIO CTpOeHUs aToMa. [imaneraprast Mmoaens atoma Pesepdopaa.

[ocrynatel bopa. Uznyuenne u mornonieHue (OTOHOB IpU TEpexoje aTroMa ¢ OJIHOTO
YPOBHS SHEPTUHU HA IPYTOM.

Buasl ciektpoB. CrieKTp YpOBHEHW SHEPTUM aTOMa BOJOPO/IaA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3NTydeHue cBera. Jlazep.

TexHu4yeckue yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIEKTPAJIbHBIM aHAINU3
(cTieKTpoCcKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

Habnronenne muHEHYaThIX CIIEKTPOB.

YCTpolcTBO M ACCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHII.

Ornpenenenne IIMHBI BOJIHBI JIA3EPHOTO U3IYyYEHUS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomuol, npaKmuKym.

Habmionenue nuHeiiuaToro crnekrpa.

HccenenoBanue cnekTpa pa3peKeHHOro aTOMapHOIO BOJOPOJA U U3MEPEHHME MOCTOSHHOM
PunGepra.

Tema 3. Qusuka amomHo20 A0pa u 31eMEeHMAPHBLIX YACHIUY.

Hyxnonnas moznens sinpa I'eiizenOepra—lBanenko. 3apsa sapa. MaccoBoe 4MCIO siipa.
N3otomsl.

PannoaktuBHOCTh. Anb(a-pacnan. IJIEKTPOHHBIA W MO3UTPOHHBIN OeTa-pacman. ['amma-
U3JTyYEHHUE.

3aKoH paJuOaKTUBHOrO pacnaia. PanumoakTuBHBIE u30TONBI B mpupoae. CBoiicTBa
MOHU3HUPYIOLIETO U3JIy4eHUs. BiausiHue paiMoakTUBHOCTH Ha JKUBBIE OpraHu3Mbl. EcTecTBEeHHBIN
¢dbon m3nyuenus. [lozumerpusi.

DHeprus CBS3U HYKIIOHOB B siape. SnepHbie cuiibl. JlegekT Macchl sapa.

Snepubie peakuuu. Jlenenwe u cuHTe3 Anep. SnepHble peakTophl. [IpoGiembl
YIOPABISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. OKOJIOTMYECKUE ACIEKThl PAa3BUTHUS  sIEPHOM
SHEPIeTHUKHU.

Mertoabl perucTpaluu U UCCAEAOBAHUS JIEMEHTAPHBIX YaCTHII.



DyHIaMeHTaIbHBIE B3aUMOJICUCTBUA. bapnoHbl, Me30HbI U JienToHbI. [IpencraBienue o
CranpaptHoil Mogenu. KBapk-TitooHHast MOJENb apOHOB.

®usuka 3a npeaenamu CtangapTHOH Mojenu. TéMHas MaTepus U TEMHas SHEPTUSL.

EnuHcTBO n3udeckoit KapTUHBI MUpA.

TexHUUecKre yCTPOWCTBA M TEXHOJOTHMYECKHUE MPOIECCHI: H03UMETp, kKamepa BuibcoHa,
SIIEPHBIA  pEaKTOp, TEPMOSIEPHBI peakTop, aToMHas OoM0a, MarHUTHO-PE30OHAHCHAS
TOMOTpadus.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomeol, RPAKMUKYM.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (GoTorpadusim).

HccnenoBanue paanoakTHBHOTO (DOHA C UCIIOJIB30BAHUEM JO3UMETPA.

N3ydenne nornomieHus: 6eTa-4acTUll ATFOMUHHEM.

Pa3znea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPU3UKH.

Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukimagHOe W MHPOBO33PEHUECKOE  3HAYCHHUE
acTpoHoMuu. [IpUMEHUMOCTh 3aKOHOB (U3UKHU JJs OOBSCHEHUS MPHPOABI KOCMUYECKHX
00BEKTOB.

Metonbl acTpOHOMHYECKMX HcclieqoBaHUNA. COBpPEMEHHBIE ONTHYECKHE TEJECKOIIbI,
PaAMOTENECKOIIbI, BHEATMOC(EpHask aCTPOHOMHSI.

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3/bI, INTAHETHI, NX BUIUMOE IBUKCHHE.

Conneynas cucrtema.

Counniie. ConHeyHas akTuBHOCTh. ctounuk sHepruu CoJiHIa v 3BE3/1.

3BE31bI, WX OCHOBHBIE XapaKTEpUCTHKU. JluarpamMmma «CHEKTpaJbHBIM KJacc —
CBETUMOCTBY. 3BE3/bI TJIABHOM MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb) JIJIsi
3BE3] IJIABHOM  IOCJIENOBAaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoBpeMEHHbIE
MIPEICTABIICHUS O IPOUCXOKACHUM U 3BOIOIMH COJIHIA U 3BE3]1. DTaIbl )KU3HU 3BE3L.

Muneunsiii [1yte — Hamia I'anaktuka. [lonoxenne u nukenne Connua B ["anaktuke. Tumnbl
rajakTuk. Paguoranaktuky u kBazapbl. YEpHbIE ABIPHI B sAPAX TAIAKTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6ma. Paz6eranme ramaktuk. Teopus
Bosbiioro B3peiBa. PenukToBOE H3TydeHUE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npodiaemMbl aCTpOHOMUHU.

Yuenuueckue naonwoenus.

Habmionenuss 3BE3mHOrO Heba  HEBOOPYXKEHHBIM  TJ1a30M € HCIIOJIb30BAaHHEM
KOMIIBIOTEPHBIX TMPWJIOKEHUH JUIS  ONpeesieHUus IOJIOKeHUsT HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be31si CEeBEPHOIO MOMYLIAPUs U IPKUE 3BE3/BI.

Habmonenus B Teneckon JIyHbl, IaHET, TYMAHHOCTEH U 3BE3IHBIX CKOIUICHUH.

Du3nYeCKHl MPAKTUKYM.

CnocoObl u3Mepenust (U3MUECKUX BETUYHUH C UCTOJIb30BAaHUEM aHAIOTOBBIX U IIU(POBBIX
U3MEPUTENbHBIX TMPUOOPOB ¥ KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  TOTPEIIHOCTH  W3MepeHud  ¢usmueckux BenuunH. OlleHKa  TpaHuIl
MOTPEIIHOCTEM.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUH, WCCIECIOBAaHUM 3aBUCHUMOCTEH  (DU3UUCCKUX
BEJIMYMH, MPOBEPKa MPEATOKEHHBIX THIMOTE3 (BBIOOP M3 paboT, OMUCAHHBIX B TEMaTHYECKHX
paznenax «Y4eHHUECKUN IKCIIEPUMEHT, 1a00paTOpHbIE PAaOOTHI, IPAKTHKYM)).

O0o0mariee NOBTOPEHUE.

O6o06meHne W cuUCTeMaTH3alMsl  COJAEpKaHUS  pa3lenoB  Kypca «MexaHHKay,
«Momnekynsipaass (U3NKa U TEPMOJUHAMHKAY», «DIEKTpoauHamMuKay, «KoneOGaHUS M BOJHED,



«OCHOBBI  CHEIMATBHON TEOPHUM OTHOCHUTENBbHOCTH», «KBaHTOBas (Qu3uKa», «IIEMEHTHI
ACTPOHOMHMH U acTPOUBUKIY.

Ponp ¢u3mku w acTpoHOMHH B JKOHOMHYECKOW, TEXHOJIOTMUYECKOHW, COLMATBHOU U
ITHUUYECKOW cdepax MAEATENBHOCTH YEJIOBEKa, POJIb U MECTO (HU3UKM M acCTPOHOMHUHU B
COBPEMEHHOM HAay4YyHOM KapTHHE MHpa, 3HAYEHUE OINHUCATEIIbHOM, CHUCTEMATH3UPYIOIIEH,
OOBSICHUTENIBHOM M IPOTHOCTHYECKON (PYHKIUI (PU3NUECKO Teopuu, poiib (HU3NYECKON TEOPHH
B (popMHpOBaHUM TpEACTaBICHUN O (PU3UUECKON KapTUHE MHpA, MECTO (PU3NYECKON KapTHUHBI
MHpa B O0LLEM psIIYy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

Nzydenune kypca pusuku yrnyOnéHHoro ypoBHs B 11 Kiacce ocymecTBIsieTcs ¢ y4€TOM
COJZIepKATENBbHBIX MEXKIIPEIMETHBIX CBSi3e C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie nonamus, C6A3AHHbBIE C UFYUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA:
SIBIICHWE, HAy4yHbI (akT, Tumore3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIOJeHUE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUHN, U3MEPUTEIIbHBIE
npuoOopsI, UdpoBast 1ad0paToOpHs.

Mamemamuxka: pelieHre cucTeMbl ypaBHeHui. Tpuronomerpuueckue GyHKLIUU: CHHYC,
KOCHUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOKIECTBO. BEKTOophl M HX
IPOCKIIMM Ha OCH KOOPIHMHAT, CIIOKEHHE BEKTOPOB. IIpon3BOIHBIC 3IEMEHTAPHBIX (DYHKIHIL.
[Tpu3Haku no00us TPEYrOJILHUKOB, ONPEAEICHHE TUIOMAAN INIOCKUX GUryp U 00bEMa Tell.

Buonozua: »nextpudeckue sBICHHUsS B >KMBOH NpHUpoje, KoyieOaTeNbHble IBUKEHUS B
JKUBOM  INpUpOAE,  DKOJOTMYECKME  PUCKM  IpPU  IPOU3BOJACTBE  3JIEKTPOIHEPTHH,
AIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPY)KAIOIEH Cpelbl, YJIbTPa3ByKOBas JUarHOCTHKa B
MEAMIVHE, ONITHYECKUE SIBICHUS B )KUBOU MPUPOJE.

Xumusa: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTaJUIM4ECKass CTPYKTypa TBEPABIX Tell,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

T'eozpaghua: marHuTHBIC TONMIOCa 3E€MIIM, 3aJIe)KW MAarHUTHBIX pyJ, (GOTOChEMKA 3€MHOM
MOBEPXHOCTH, cericmorpad.

Texnonozua: IpUMEHEHUE MTOCTOSTHHBIX MarHUTOB, JIEKTPOMArHUTOB, JJIEKTPOABUTATENb
SlkoOu, reHepaTOp TMEPEMEHHOI0 TOKa, WHAYKIHMOHHAS TIeyb, JIMHUHM 3JEKTpoIepeaady,
ANIEKTPOABHUraTeNb, pajxap, paaAUONPUEMHUK, TENEBU30p, aHTeHHa, TenedoH, CBY-meus,
yJIBTPa3ByKOBasl IUArHOCTHKa B TEXHUKE, IPOCKIMOHHBIM ammapar, BOJIOKOHHas OITHKa,
COJIHEeyHasl OaTapesi, CIyTHUKOBBIC IPUEMHHKH, SIIEPHAsE SHEPIeTUKA U SKOJIOTMYECKHE ACTIEKThI
€€ pa3BUTHS.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110 OU3MKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMAJIMUYHOCTHBIE PE3YJIBTATEI

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS yyeOHOro mpeamera «DH3uKay JOIKHBI OTPaXaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMOM I[IEHHOCTHBIX OpHEHTalui, TMO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOro  0OIIecTBa,
pacivpeHe >KU3HEHHOTO OIbITa M OMbITa JEATEIBHOCTH B MPOIECCE pean3alliii OCHOBHBIX
HalpaBJICHUH BOCIUTATEIBHOMN JESITETLHOCTH, B TOM YHCIIE B YACTH:

rpa:KIaHCKOr0 BOCIIUTAHMA:
e CchOPMHUPOBAHHOCTD TPAXKIAHCKOW TMO3MIMK OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBa;
® [PUHATHE TPAJUIMOHHBIX O0IIEYETOBEYECKUX T'YMAaHUCTUYECKUX U JIEMOKPATHUECKUX
IIEHHOCTE;

® TOTOBHOCTb BECTH COBMECTHYIO JESITEIHHOCTh B MHTEpECax I'PakJaHCKOTO OOIECTBa,

y4acTBOBAaTh B CAMOYIPABIEHUHU B 00pa30BaTeIbHON OpraHU3aIuy;

® yMEHHE B3aUMOJEHCTBOBAaTh C COLMAIBHBIMH HMHCTUTYTAMHU B COOTBETCTBHUH C HX

GYHKIUSAMHI 1 Ha3HAYEHUEM;
® TOTOBHOCTb K TYMAHUTApPHOU U BOJIOHTEPCKOM I€ATEIHHOCTH.
NATPUOTHYECKOT0 BOCIIUTAHUS:
e chOpPMHPOBAHHOCTh POCCHICKOM TPaXXTaHCKON UACHTUYHOCTH, TAaTPHOTHU3MA;
® [ICHHOCTHOE OTHOILIEHUE K IOCYAAPCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHUSM POCCHUMCKUX
Y4€HBIX B 0077aCTH QU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
e copMHPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBE/ICHNUS;
® CINOCOOHOCTH OLIGHWBAaTh CHUTYallMIl0 W TMPUHUMATh OCO3HAHHBIE  pEILIEHUS,
OpUEHTHUPYSICh HAa MOPAJbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM 4YHUCIIE B
JEATEIIbHOCTU YYEHOTO;
® OCO3HaHHE JUYHOTO BKJIaJa B IOCTPOCHHE YCTOMYMBOTO Oy IYILETO.
ICTETHYECKOT0 BOCTIMTAHMSA:
® DOCTETHMYECKOE OTHOUIEHHME K MHpPY, BKJIKOYas JCTETUKY HAy4yHOIO TBOpPYECTBA,
npucyuiero Gpu3nyeckon Hayke.
TPYAOBOI0 BOCIIMTAHMS:
® UHTEpeC K pa3IMyHbIM cdepam Npo(hecCHOHAIBHON NEesTeTbHOCTH, B TOM YHUCIE
CBSI3aHHBIM ¢ (PU3HKON W TEXHUKOW, YMEHHUE COBEPIATh OCO3ZHAHHBIA BHIOOP OyayIIeH
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHbBIE ) KU3HEHHBIE TUIAHBI;
® TOTOBHOCTh U CIOCOOHOCTh K OOpPa30BaHUIO W CaMOOOpPa30BaHUIO B 00MacTH (HU3UKU
Ha MPOTSHKEHUU BCEH JKU3HM.
IKOJOTHYECKOr0 BOCTIMTAHMSA:
e chopMHPOBAHHOCTH SKOJIOTMUYECKON KYJIbTYpbl, OCO3HaHHE TIJI00AJIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;
¢ IUIAHMPOBAHME U OCYILIECTBICHUE NEHCTBUN B OKPYXKAIOLIEH Cpelle Ha OCHOBE 3HAHUS
LeJIeld YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA;



pacuIMpeHre OIbITa JAESITEIbHOCTH SKOJOTUYECKOM HAIpPaBJICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUH 10 (PU3HKeE.

IHCHHOCTH HAYYHOI'O IIO3HAHMS .

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAYYHOW MIEATENbHOCTH, TOTOBHOCTH B IIPOIECCE H3YYCHHUS
(GU3UKKM  OCYIIECTBIATH  MPOEKTHYIO M HMCCIENOBATENbCKYIO  JIeSTENbHOCTh
UH/IMBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJornueckue geiicTBUA:

CaMOCTOSITENIEHO (POPMYNIMPOBATh M aKTyaJU3UpPOBaTh MpOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIIPEIEIATh LEIU ACATEIBHOCTH, 3a1aBaTh [IApaMETPhl U KPUTEPUH UX JOCTUKEHUS,
BBISBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHMS B PAcCMATPpUBACMbIX (DHU3MUYECKHUX
SIBIICHUSX;

pa3pabarbiBaTh IUIaH pEIHICHUS MOpoOJeMbl ¢ y4&TOM aHalu3a HMEIOIIUXCS
MaTepUaIbHBIX U HEMAaTEPHAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JACATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LICIISAM,
OLICHUBATh PUCKU IOCIECACTBAN JECATEIBHOCTH;

KOOPJMHUPOBATh W BBINOJIHATH pabOTy B YCIOBUSX pPEaJbHOTO, BHPTYAJIBHOTO WU
KOMOMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBrble ucciaenoBareJnLCKHue AeliCTBHUA.

BJIAJICTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHITHSIMHU U METOaMH (hr3HdecKon
HaYKU;

BJIAJICTh HAaBBIKAMHU y4eOHO-HUCCIICOBATENILCKOM M TIPOCKTHOH JIEATEIIFHOCTH B
obrmacti (PU3KMKH, CHOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSATEIBLHOMY TIOUCKY
MCTOHOB PCIICHHUA 3aaad (bI/ISI/I‘-IeCKOFO COACpIKaHud, NPUMCHCHHUIO Pa3JIMYHbIX
METOJIOB TTO3HAHUS,

BJIaACTh BUAAMH ACATCIBHOCTHU IO MOJTYYCHHIO HOBOT'O 3HAHUA, €r0 UHTCPHPCTAILIUHU,
npeoOpa30BaHUIO U IPUMEHEHUIO B PA3JINYHBIX YUEOHBIX CHUTYAIHSIX, B TOM YUCIIC TIPU
CO3JIJaHWHU Y4EOHBIX MPOEKTOB B 00J1acTH (PU3UKH;

BBISIBIISITh TTPUYMHHO-CJICICTBCHHBIC CBSI3W W aKTyaJlH3UpOBaTh 3a/1ady, BBIIBUTAThH
THIOTe3y € pelICHWs, HaXOIUTh AapryMEeHThl JUISI JIOKa3aTelbCTBA CBOMX
YTBEPKJICHUM, 3a7aBaTh IapaMeTPbl U KPUTEPUH PELLICHUS;

aHATM3UPOBATh IMOJNYYCHHBIE B XOJE PEHICHUS 3a/Ja4d Pe3yJbTaThl, KPUTHYCCKU
OLICHUBATb UX NOCTOBCPHOCTD, IPOTrHO3UPOBATH USMCHCHUC B HOBLIX YCIIOBUAX;
CTaBUTh U (POPMYJIIMPOBATH COOCTBEHHBIC 3a7a4 B 00pa30BaTEIbHOMN IEATEILHOCTH, B
TOM YHCJIE TP U3YUYEHUH (DU3UKH;

JIaBaTh OIIEHKY HOBBIM CHTYAIIUsIM, OIEHUBATh IPUOOPETEHHBIHN OIBIT;

YMETh TIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00IaCTh )KU3HEIEITEILHOCTH,
yYMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00IacTei;



BBIIBUT'aTh HOBBIC UACHU, IPCJIaraTb OpUTrnHAJIbHBIC MOAXOAbI U PCIICHUS
CTaBUTh HpO6HeMBI U 3a7la4u, JOMYyCKAarIHUEC aAJIbTCPHATUBHLIC PCIICHUS.

Patora ¢ undopmaunmeii:

BJIQJICTh HABBIKAMHU TONy4YeHHS wHQopMarmu (PU3NYECKOrO CONEpKaHUs U3
UCTOYHMKOB pAa3HBIX THIIOB, CaMOCTOSITEJIbHO OCYIIECTBIATh IOWCK, aHAJIU3,
CHCTEMATH3allMI0 W WHTEPIPETANUI0 WHPOPMALUK Pa3IUYHBIX BHIOB H (opMm
MPEICTaBJICHHUS,

OILICHUBATh IOCTOBEPHOCTHh MH(OPMAIIHH;

UCTIOJIB30BaTh CPEICTBA HH()DOPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHHA B
pElIeHHH KOTHUTUBHBIX, KOMMYHHKATUBHBIX ¥ OPTaHHW3aIMOHHBIX 3a7ad C
coOmrofeHreM TpeOOBaHWUN APrOHOMUKH, TEXHUKH O€30MaCHOCTH, THUTUEHBI,
pecypcocOepexeHns, MPaBOBBIX M 3TUYECKHX HOPM, HOPM HWH(POPMAIMOHHOM
0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DPM3MYECKOTO COJCpKAaHUS B PA3IMYHBIX (opMaTax C y4ETOM
Ha3Ha4YeHWs WH(POpMAlMM W IEJIeBOM ayJUTOPHUH, BHIOWpas ONTHUMAIbHYIO (opmy
MPEJICTABICHUS U BU3yaTH3aIUH.

KoMMyHuKaTHBHBIC YHHBepcaJIbHbIe YUeOHbIe 1eHCTBHUA:

OCYILECTBIISATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH 1EATEIbHOCTH;
pacro3HaBaTh MPEINOChUTKA KOHPIUKTHBIX CUTYAIIMH U CMAT4aTh KOH(IUKTHI;
Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOUYKY 3pPEHHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHMMATh U UCTIOJb30BaTh MPEUMYIIECTBA KOMaHIHON U UHIUBUIYaTbHON paOOTHI;
BbIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JEUCTBUN C Y4ETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KOr'0 4JIeHA KOJUIEKTUBA;

MPUHUMATh 1€ COBMECTHOM IEATENbHOCTH, OPraHU30BBIBATH M KOOPAMHHPOBATH
JNEUCTBUA MO €€ NOCTUKEHMIO: COCTABJATH IUIAH AEHCTBUM, PACIpEEsATh POJU C
y4€TOM MHEHUH Y4aCTHUKOB, 00CY ATk pe3yIbTaThl COBMECTHOM paboThI;

OLICHUBATh KAdyeCTBO CBOET0 BKJAJa M KAXKAOTO y4YacTHMKAa KOMaHIbl B OOIIMH
pe3ynbTar no pazpaboTaHHBIM KPUTEPUSIM;

[IpeaJIaraTb HOBbIE IIPOEKTHI, OLICHUBATh UJCH C ITO3ULMKA HOBU3HBI, OPUTUHAIBLHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B PA3IMYHBIX CUTYyaLUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PeryasiTuBHble YHHUBepPcaJbHbIE YUeOHbIE 1eHCTBUSA
Camoopranmn3anus:

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATENbHYIO AESITEIbHOCTD B 00J1aCTH (U3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATH COOCTBEHHEIC 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISITh IJIaH PEIIeHUs] pacYETHBIX U Ka4eCTBEHHBIX 3aJlay, IUIaH
BBITIOJTHEHUS MPAKTUYECKOW pabOThl C YIETOM HMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOKHOCTEW U MPEANOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacHmpsTh paMKH Y4€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOUYTEHHIH;,

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €r0, OpaTh Ha CeOs1 OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;



CHOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO JPYIUIMH B 0O0JACTH (DUBHKH,
MTOCTOSTHHO TTOBBITIIATH CBOM 00pa30BaTeIbHbIN M KyJbTYPHBIA YPOBEHbD.

CﬂMOKOHTpOJIb, AMOIMOHANIbHBIA HHTEJLJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JEATCIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIAJCTh HABbIKAMM IIO3HABATENBHOM pe(IEKCUM KaK OCO3HAHUS COBEpILIAEMBIX
JIEHCTBUM U MBICIUTENBHBIX IIPOLECCOB, UX PE3YyIbTaTOB U OCHOBAHMIA;

UCII0JIb30BaTh MPUEMBI pe(UIEKCUN TSl OLICHKH CUTYaIMH, BEIOOpa BEPHOI'O PELICHNUS;
YMETb OLICHUBATh PUCKH U CBOCBPEMEHHO IIPUHUMATh PELICHHS 110 UX CHUKECHUIO;
IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;
NPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPU aHAIU3€E PE3YyIbTaTOB ACATCIbHOCTH;
NPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B mpouecce AOCTHXXEHHS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBI MO (pU3MKe A
YPOBHsI CpeHEro 001mero o0pa3oBaHus y 00yJarOIIMXCsl COBEPIICHCTBYETCSI AYMOIIMOHAIbHBIN
WHTEJUICKT, MPEATOJIAT Ao c(hOPMUPOBAHHOCTD:

CaMOCO3HAHUs, BKJIIOYAIOUIEI0 CIOCOOHOCTh IOHMMATh CBOE SMOIHMOHAIBHOE
COCTOSIHHE, BUJETh HAINpPABJICHUS Pa3BUTUS COOCTBEHHOH AMOIMOHAIBHOW cdepsl,
OBITH YBEpEHHBIM B cele;

CaMOperyJIMpOBaHMsl,  BKJIIOYAIOIIETO  CAMOKOHTPOJb,  yYMEHHE  IPUHHMATh
OTBETCTBEHHOCTh 32 CBOE  TMOBEJICHHE, CIOCOOHOCTh  aJalNTHPOBaThCA K
9MOLMOHAIBLHBIM H3MEHEHHSIM U MPOSIBISTH THOKOCTH, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBAILIMH, BKJIIOYAIOUICH CTPEMIICHHE K JOCTH)KCHHIO IIEJH U YCIIEXY,
ONTHMH3M, HHULUATUBHOCTh, YMEHHE JICHCTBOBATh, HCXO/Sl U3 CBOMX BO3MOXHOCTEH;
OMIIATHH, BKJIIOYAIONICH CIIOCOOHOCTh MOHMMAaTh SMOLMOHAIBHOE COCTOSIHUE JPYTHUX,
YIUTBIBaTh €r0 IPHU OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K COYYBCTBHUIO U
CONEPEIKUBAHUIO;

COIMAIIPHBIX HABBIKOB, BKIIOYAIONIMX CIIOCOOHOCTh BBICTPAUBATH OTHOILICHUS C
JPYTHMU JIFOABMH, 3a00THTHCS, IPOSIBIISITh MHTEPEC U pa3peniath KOHQIUKTHL.

I[MPEAMETHBIE PE3YJIBTATBI

K xonnmy oOyuenus B 10 Knacce npeqMeTHBIC pe3yabTaThl Ha YIIyOJIEHHOM YpOBHE JOJDKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y 00YYAIOLTNXCS YMEHHIA:

MOHUMAaTh POJb (U3UKA B HSKOHOMHUYECKOW, TEXHOJOTHYECKOH, IKOJIOTHYECKOM,
COLMAIIBHOM M 3THYECKOU cepax AesTeTbHOCTH YeJIOBEKa, POJb U MECTO (PU3MKHU B
COBPEMEHHOM Hay4HOU KapThHE MHpa, 3HAYCHUE OIMCATEIILHON,
CHUCTEMaTHU3UPYIOMIeH, OOBSICHUTEIBHOW W MPOTHOCTHYECKOW (DYHKIUN (PU3HIEeCKOM
TEOPUU — MEXAHUKU, MOJIEKYJSIPHOM (U3MKH U TEPMOJUHAMHUKHU, POJIb (PUINYECKOM
Teopuu B (POPMUPOBAHHUHU MIPEICTABICHUN O (U3NIECKOM KApTUHE MHPA;

pas3nuyaTth YCIIOBUS TNPUMEHHUMOCTH Mojenell (u3NYecKuX Tel U MPOLEeCcCOoB
(ABNIEHMIT): MHEpLUHMAIbHAS CUCTeMa O0TCUYETa, aOCOIIOTHO TBEPAOE TEIO0, MaTepUalIbHAS
TOYKa, PABHOYCKOPEHHOE JBHXKEHHE, CBOOOJHOE TMaJeHue, aOCONIOTHO YyHpyras
nedopmarus, abCOTIOTHO YNpPyroe M abCOIIOTHO HEYNPYroe CTOJKHOBEHUS, MOJCTH



ra3a, KUIKOCTH U TBEPAOTo (KPUCTAJUIMUECKOIO) Teja, WAealbHbIM ra3, TOUYECUHBIH
3apsiji, OIHOPOIHOE AIIEKTPUUECKOE TOJIE;

pasnmuuath yclIoBUS (TpaHUIBI, 00JIACTH) TPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
MOHMMATh BCEOOIIMI XapakTep (QyHIAMEHTANbHBIX 3aKOHOB M OTPAaHHMYEHHOCTH
WCITOJIb30BAaHUSI YACTHBIX 3aKOHOB;

AHAIM3UPOBATh M OOBSCHATH MEXAHMYECKHE MPOIECChl W SBJICHHS, WCIONb3Ys
OCHOBHbIE TIOJIOKEHHSI M 3aKOHBl MEXaHUKH (OTHOCHTEIbHOCTh MEXaHHYECKOIo
IBUXKEHUS, (OpMyJIbl KMHEMAaTHKH PaBHOYCKOPEHHOIO IBM)KEHHMSI, MPeoOpa3OBaHUS
lanunes ans  ckopocTM W TepeMelleHus, 3aKkoHbl  HblOTOHa, IPUHIUI
OTHOCHUTENIbHOCTH [ anuiies, 3aKOH BCEMHUPHOIO TSTOTEHHUS, 3aKOHBl COXPAHECHHS
UMIyJbCA M MEXAHWYECKOM DSHEpPruu, CBA3b pabOThl CHIIBI C H3MEHEHHEM
MEXaHMYECKON DSHEpPruM, YyCIOBHS paBHOBeCHUs TBEPAOro Teia), MpU ITOM
UCIIOJIb30BaTh ~ MAaTEMAaTHUYECKOE  BBIPAXXEHUE  3aKOHOB,  YKa3blBaTh  YCIIOBHUS
MPUMEHUMOCTH (DPU3MUECKHUX 3aKOHOB: IIpeoOpazoBanuii [anuiesi, BTOPOro u TPeThero
3aK0HOB HbIOTOHA, 3aKOHOB COXPAaHEHMs UMITYJIbCA U MEXaHUYECKON dHEPIHH, 3aKOHA
BCEMHUPHOI'O TATOTEHUS;

AQHAIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOLIECCHl U SIBICHMSI, UCIONB3YS OCHOBHBIE
nonoxeHuss MKT u 3akoHBl MOJIEKYJIApHON (HU3UKM W TEPMOAMHAMUKH (CBS3b
JIaBJICHUS UJICAIBHOTO ra3a co CpeAHEN KUHETUYECKOM SHEPTUEN TEMIIOBOTO IBUKEHHUS
U KOHILEHTpalued ero MoJIeKYyJ, CBsI3b TEeMIEepaTyphl BeEIIeCTBAa CO CpeaHeu
KMHETUYECKOM DJHEpruer TEIUIOBOTO [JBWKEHHSI €ro 4YacTUll, CBS3b JIaBJICHUS
UJEANbHOIO Ta3a C KOHLEHTpaluuMed MOJEKYJI M €ro TeMIlepaTypoil, ypaBHEHHE
MenpaeneeBa—Knanelipona, nepBblii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUS
SHEPrUM B TEIUIOBBIX TIpOLIECCax), MpPHU OSTOM HCIOJIb30BaTh MAaTEMAaTHUYECKOE
BBIPA)KEHHE 3aKOHOB, YKa3blBaTh YCJIOBHUS NMPUMEHMMOCTH ypaBHEHHs MeHaeneeBa—
Knaneiipona;

AQHAIU3UPOBATh M OOBACHATH JJIEKTPUYECKUE SIBICHUS, MCIOIb3Yysl OCHOBHBIE
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKH (3aKOH COXPAHEHMsI AJIEKTPUUECKOT0 3apsija,
3akoH  KynmoHa, MOTEHUUAIBbHOCTH  BJEKTPOCTATUYECKOTO  MOJIS,  MNPUHIUI
CYNEPIIO3UIUU JIEKTPUUECKUX TOJEH, MpU 3TOM YKa3bIBash YCJIOBHS MPUMEHUMOCTH
3akoHa KynoHa, a Takke NpPaKTUYECKH Ba)XKHbIE COOTHOIUEHMS: 3aKOHbI Oma i
ydacTKa IeNy U 171 3aMKHYTOM 3JIEKTPUUYECKOM 1enH, 3akoH J[koyns—JIenna, mpaBuia
Kupxroda, 3axonst @apazest Ui 3JIEKTPOIN3a);

OMKCHIBATh (PU3MUECKHUE MPOILIECCHl U SBJICHUS, UCIOIb3Ysl BEIUMUNHBI: IIEpEMEIICHHE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMbI TE€J, CHJIa, MOMEHT CHUJIbI, IaBJIICHHE,
NOTEHLMAJIbHAsl SHEPrus, KUHETHYeCKas HSHEprusi, MeXaHudecKas sSHeprus, padora
CUJIbL, LEHTPOCTPEMUTEIBHOE YCKOPEHHWE, CHJIa TSKECTH, CHJIA YIPYrOCTH, Cuia
TPEHUsI, MOIITHOCTh, DHEPTHUS B3aUMOJICHCTBUSA Tela ¢ 3eMiEit BOIU3H €€ TOBEPXHOCTH,
DHEeprus ynpyrod aepopmammu MPYKUHBI, KOJIWYECTBO TEIUIOTHI, a0CONIOTHAs
TeMIeparypa Teia, padoTa B TEPMOJWHAMHUKE, BHYTPECHHSISI JHEPIHsl HACATbLHOTO
OJIHOATOMHOTO Ta3a, paboTa MJICaNbHOIO ra3a, OTHOCUTENbHAs BIAXKHOCTb BO3AYXa,
KIIJ waeanbHOro TEIUIOBOIO JBUTATENs; HJIEKTPUUECKOE TMOJIe, HANPSKEHHOCTh
ANEKTPUUECKOTO TOJISI, HANPSHKEHHOCTh MOJISI TOYEUHOIO 3apsiia WA 3apsKEHHOIrO
miapa B BaKyyMe U B JUAJIEKTPUKE, MOTEHIMA 3JIEKTPOCTATUYECKOTO IMOJIsI, pa3HOCTh
MOTEHIMAJIOB, 3JEKTPOABMXKYILAs CHJIA, CUJA TOKA, HAIPSHKEHUE, MOIIHOCTh TOKa,
3JIEKTpUYECKass €MKOCTh IUIOCKOIO KOHJIEHCATOpPa, CONPOTHBIICHHE YYACTKa LENU C



MOCNEOBAaTENbHBIM M MapajUIeNIbHBIM  COEIMHEHHEM  PEe3HCTOPOB,  JHEPTHUA
AIIEKTPUIECKOTO TOJISI KOHJEHCATOPA;

OOBACHATL OCOOCHHOCTH TMPOTEKaHWs] (UBMYECKUX  SBJICHUM: MEXaHUYECKOE
IBUKCHHUE, TEIJIOBOC JBI)KCHHE YACTHUI[ BEIIECTBA, TEIUIOBOE paBHOBECHE,
OpoyHOBCKOE JBIKeHUE, Tuddy3us, UCTIapeHUE, KUTICHUE U KOHICHCAIIHS, TUTABICHUE
M KpUCTAUTM3allMs, HAIMpPaBJICHHOCTb  TEIUIONEpeaud,  dJIeKTpHU3alus  Tel,
OKBUITOTCHIIMALHOCTH MMOBEPXHOCTHU 3aPSKEHHOTO TIPOBOIHUKA,

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHMOCTH OJAHOW (DM3NYECKON BEITUYHHBI OT JIPYToMl C
UCTIONIb30BAaHUEM TIPSMBIX U3MEPEHHH, MpPH ASTOM KOHCTPYHPOBATh YCTaHOBKY,
buKcUpoBaTh PE3yIbTATHl MOJTYYCHHON 3aBUCUMOCTH (PU3NYSCKUX BEIMYUH B BUJE
rpadukoB ¢ y4€TOM aOCOJIOTHBIX IMOTPEIIHOCTEH H3MEpEeHMid, NenaTh BBIBOJABI IO
pe3ynbTaTtaM UCCIIeOBaHMUS;

IPOBOAUTh KOCBEHHBbIE M3MEPEHUS (PU3NYECKUX BEIMYMH, IMPU ATOM BBIOMPATH
ONTUMAJBHBIA METOA H3MEPEHMs, OLEHUBAaTh aOCOJIOTHBIE U OTHOCHUTEIbHBIC
MOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUN;

IPOBOAMTH  OMBITHl [0 TPOBEPKE MPEAJOKEHHOM TUIOTE3bl: IJIAHUPOBATH
OKCIIEPUMEHT,  COOHMpaTh  OSKCICPUMEHTAIBHYIO  YCTAaHOBKY,  aHaJIM3UPOBAThH
MOJTy4YEHHBIE PE3yJIbTAThl U JAeNaTh BBIBOJ] O CTaTyCE MPEAJIOKEHHOMN TUIIOTE3bL;
coOnronarh mpaBuia 0€30MacHOr0 Tpyjaa MPH MPOBEACHUU HCCICIOBAHUN B paMKax
y4eOHOr0 SKCIIEpUMEHTA, MPaKTUKyMa U y4eOHO-HCCIIEeOBaTeNIbCKOW U MPOEKTHOM
NESITEIbHOCTH C MCIOJb30BAaHUEM HU3MEPHUTENbHBIX YCTPOMCTB M J1abOpaTOPHOTO
00opyIoBaHUs;

pemarh pacu€THhIE 3aJa4d C SBHO 3aJlaHHOM M HESIBHO 3aJaHHOW (u3nueckon
MOJICTIbIO: HAa OCHOBAaHUM aHAIM3a YCIOBHS OOOCHOBBIBATH BBIOOp (pHu3MUeCKOn
MOJICTIM, OTBEYAMIIeld TpeOOBaHUSAM 3a7aud, NPUMEHATH (OPMYNbI, 3aKOHBI,
3aKOHOMEPHOCTH U  TOCTYyJaThl (PU3WYECKUX TEOPUH TMpH  HCIOJIb30BAHUU
MaTeMaTUYeCKUX METOJIOB pELIEHUs 3aJad, MPOBOAUTH pacuéThl Ha OCHOBAHUHU
UMEIONINXCA JAaHHBIX, AaHAIM3HPOBATh PE3YNbTaThl U KOPPEKTUPOBATH METObI
pelIeHus ¢ y4€TOM MOJIYIeHHBIX PEe3yIbTaTOB;

pelaTh Ka4eCTBEHHBIE 3aa4i, TPEOYIOe MPUMEHEHUS 3HAHUIN U3 Pa3HBIX pa3/ieioB
Kypca (DU3WKHM, a TakKe WHTETpall 3HAHWA W3 JIPYTHMX NPEIMETOB €CTECTBEHHO-
HAy4YyHOTO IIMKJa: BbICTpanBaTh JOTHMYECKYIO ILIETIOYKY PpacCyKICHHIl ¢ omopoil Ha
U3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (U3NYECKUE SIBICHUS,

UCIIOJIb30BaTh TEOPETUUYECKNE 3HAHUS 711 OOBACHEHUS! OCHOBHBIX IIPUHILIUIIOB PabOThI
WU3MEPUTENbHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;
MPUBOIUTH MPUMEPHI BKIIaJa POCCUNCKHX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAayKW, B OOBSICHCHHE TPOIECCOB OKPYKAIOIIEr0 MHpPA, B PA3BUTHUE TEXHHUKU U
TEXHOJIOTHI;

AQHAIM3UPOBATh M OILCHUBATh TIOCIEACTBUS OBITOBOM ¥  IPOU3BOJCTBEHHOM
NESTEIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (DU3MUECKHMMH TMPOIECCaMH, C TIO3HIIMA
IKOJIOTUYECKOU 0€30IacHOCTH, MpEeICTaBICHUI 0 paloHAIbHOM
MPUPOIONOIL30BaHUH, a TaKXKe pPa3yMHOM HCIOJb30BAHUU JOCTIDKEHUNW HAyKH U
TEXHOJIOTHH JIJIsl TaTbHEHUIIIEro pa3BUTHS YEJI0BEUECKOTO 00IIeCTBa;

MIPUMEHSATH Pa3JIMUHbIE CITIOCOOBI pabOThI ¢ HHGOPMAIHEH (HU3UIECKOTO COACPIKAHUS C
UCIIONIb30BAHUEM  COBPEMEHHBIX HMH(POPMAIIMOHHBIX  TEXHOJOTHHA, TIPH  OTOM



UCTIONB30BAaTh  COBPEMEHHbIE  HMH()OpMALMOHHBIE  TEXHOJOTHMH ISl TIOHMCKa,
nepepabOTKU M TpPeAbsSBICHUS Y4eOHOW M HAYYHO-TIOMYJISApHOH HHGMOpMAIH,
CTPYKTYPUPOBAaHUS M HMHTEPIPETALUU HH(GOPMAIMM, TOJYYEHHOH M3 Pa3IMYHBIX
MCTOYHHUKOB, KDUTHUECKH aHAIN3UPOBATh MOIYyYaeMyl0 HH(POPMAIMIO U OICHUBATH ¢
JIOCTOBEpHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHWH, TaK M Ha OCHOBE aHAJIM3a
UCTOYHHKA UH(POPMALIUY;

NpPOSIBIIATh OPraHU3AIMOHHBIE W  IIO3HABATENbHBIE YMEHHS CaMOCTOSTEIBHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOIECCE BBINOJIHEHUS TNPOEKTHBIX U y4eOHO-
HCCIIEI0OBATENLCKUX padoT;

paboTare B rpymme ¢ HMCHOJHEHHEM Pa3IMYHBIX COLMAIBHBIX pOJIeH, TIaHUPOBATh
paboTy TpyNIbl, pPAaMOHAIBHO pPACHPEACTATh MAEATENBHOCTh B HECTaHIAPTHBIX
CHUTYaIUsIX, IeKBaTHO OLIEHMBAThH BKJIAJ KaXKI0TO M3 YYACTHUKOB IPYIIIBI B PEIICHHE
paccMaTtprBaeMoi IpoOIeMbl;

NpOSIBIIATH MOTHBAIMI0O K Oyaymedl mpodeccHoHanbHOW  NEATEIBHOCTH MO
CHEUUATBHOCTSIM (PU3UKO-TEXHUYECKOTO TPOQHIIS.

K konmy oOyuenusi B 11 Knacce npeIMEeTHBIC pe3yJIbTaThl Ha YIITyOJIEHHOM YPOBHE JTOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMECHHM

MOHUMATh pOJIb (U3UKK B IKOHOMHYECKOW, TEXHOJIOTHYECKOH, COIHAIBHOU H
3TUYECKOU cepax HesTeNbHOCTH YelOBeKa, POJb U MECTO (U3UKU B COBPEMEHHOM
HAay4YHOM KapTUHE MUPA, POJIb ACTPOHOMHUU B MPAKTUUYECKOMN AEATEIHHOCTU YEJIOBEKA U
JanbHEHIIEM  HAyYHO-TEXHUYECKOM  Pa3BUTHHM,  3HAYEHHE  OINUCATEIbHOM,
CHUCTEMaTHU3UPYIOMIEeH, OOBSICHUTEIIBHOW W MPOTHOCTHYECKOW (DYHKIUN (PU3HIeCcKOM
TEOPUH — DJIEKTPOJMHAMUKH, CHELHUATBHOM TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOM
¢u3uky, ponb GU3NUECKOW Teopuu B (POPMHUPOBAHUM NPEICTABICHUN O (PU3NIECKOMN
KapTUHE MHUpa, MeCTO (PU3MYEeCKOW KapTUHBI MUpa B OOIIEM pSIy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEICTABICHUN O IPUPOJE;

pa3nuYaTh YCIIOBUS TNPUMEHHUMOCTH MoOJeNeH (U3NYECKUX Tel U MPOIEeCCOB
(sBIIEHUI): OAHOPOJHOE DBJEKTPUYECKOE U  OJHOPOJHOE MArHUTHOE  IMOJIA,
rapMOHHYECKHE KoJieOaHMs, MAaTeMaTHYECKUIl MasTHHUK, WACaJbHBIA MPY>KUHHBIN
MasiTHUK, TAPMOHUYECKUE BOJIHBI, UJCAbHBIN KOIeOATEIbHBIN KOHTYpP, TOHKAs JINH3A,
MOJENEN aTOMa, aTOMHOTO Siipa U KBAHTOBOW MOJIEJIN CBETA;

paznu4ath ycnoBHsS (TPaHUIBI, OOJACTH) MPUMEHHUMOCTH (PU3NYECKUX 3aKOHOB,
MOHMMATh BCEOOIMI XapakTep (yHIAMEHTANbHBIX 3aKOHOB M OTPAaHHMYEHHOCTH
WCITOJIb30BAaHUSI YACTHBIX 3aKOHOB;

AHATM3UPOBATh M OOBSCHATH DJIEKTPOMATHUTHBIE TMPOIECCHl U SBICHUS, HCIONbB3YS
OCHOBHBIE TIOJIO)KEHUSI W 3aKOHbl JJIGKTPOJMHAMUKH U CIEHHAIBHOM TEOPUH
OTHOCUTEIILHOCTH (3aKOH COXPAaHEHHUS 3JEKTPUYECKOro 3apsja, cuia Amrepa, cuiia
JlopeHnia, 3aKOH 3JEKTPOMAarHUTHOM MHIAyKiuHM, mpaBwio Jlenma, cBsazp O/1C
CaMOMHAYKIMU B 3JIEMEHTE AJIEKTPUYECKOM IIEMU CO CKOPOCTBIO M3MEHEHHUs CHJIIbI
TOKa, TTOCTYJIAThI CTICIIMAIIBHOW TEOPHH OTHOCUTEIHHOCTH DHHINTEHHA),
AQHAIM3UPOBATH U OOBSICHATH KBAHTOBBIE MTPOLIECCH U SIBJICHUS, UCIIOIB3YS MOJIOKEHUS
KBaHTOBOW (u3uku (ypaBHeHWe ODWHITeHHa M1 (horodddexTa, MepBbIi U BTOPOM
nocTynatel bopa, IpUHIKIT COOTHOIIGHUS HeompeaenéHHoctel ['eitzendepra, 3aKOHBI
COXpaHEHHUs 3apsJ0BOTO U MACCOBOI'O UMCEN W SHEPTUU B SACPHBIX PEAKIUAX, 3aKOH
PaIuoOaKTHBHOTO pacraja);



OTKCHIBATh (PU3MUECKUE TPOLIECCHI U SIBICHUS, UCIIOJIb3Ys BEIMYMHBI: HAPSKEHHOCTD
JNEKTPUYECKOTO  MOJI, MOTEHIHWal  DJEeKTPOCTaTHYECKOro  TOJs,  Pa3HOCTb
NOTEHIINAJIOB, 3JEKTPOJBUKYINAs CHUJIA, MHIYKIUS MArHUTHOTO IIOJI, MarHUTHBIN
IOTOK, cWia Awmrepa, HWHIYKTUBHOCTB, 3JEKTPOJBMXKYINAs CHJIA CAMOWHIYKIIHH,
SHEPrusi MarHUTHOTO TOJIA MPOBOJHUKA C TOKOM, PENSTUBUCTCKUNA UMITYJIbC, MOJIHAS
SHEPrusl, SHEPrus MOKOs CBOOOIHOM YaCTUIIBI, SHEPTHUS U UMIYJIbC (DOTOHA, MACCOBOE
YHCIIO U 3aps] sIpa, SHEPTUs CBSI3M s71pa;

OOBSCHATH OCOOCHHOCTH TIPOTEKAHUSA (PU3UUECKHX SIBICHHM: AJICKTPOMAarHUTHAS
UHIYKIHS, CAMOMHAYKIUS, PE30HAHC, UHTepQEepEHIINs BOJIH, TU(PpPaKLuUs, TUCTIEPCUS,
NOJTHOE BHYTpEHHee oTpaxkeHue, (potosrnexkrpuueckuil adpdexr (porosaddexr), annda-
u Oera-pacmaabl  siAep, TramMma-u3inydeHue saep, (GU3NYECKUe  MPUHIUIIBI
CHEKTPaJIbHOTO aHaliu3a U paboThI Jlazepa;

OTIpeIeNIATh HAIpPaBJICHUE MHAYKIUU MArHUTHOTO TOJISI MPOBOJHUKA C TOKOM, CHIIBI
Awmmnepa u cunel JIopeHiia;

CTpPOUTh M300pakeHHEe, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOM JMH30H, H
pacCUUTHIBATh €r0 XapaKTEPUCTUKH;

INPUMEHSTh OCHOBOIIOJIAralol[ie aCTPOHOMUYECKUE MOHSITUS, TEOPUU U 3aKOHBI IS
aHamM3a W OOBSACHEHMs (PU3MUECKUX TMPOLIECCOB, MPOUCXOAALIMX B 3BE3aX, B
3BE3HBIX CHCTEMax, B MEKIaJlaKTUYEeCKOH cpele; JBM)KEHUS HEOECHBIX —Ted,
JBOJTIONNH 3BE311 1 BeereHnnoi;

IPOBOJIUTH HCCIICOBAHHE 3aBUCUMOCTEH (DU3MYECKHX BEIMYMH C HCIOJIH30BAHUEM
HPSIMBIX U3MEPEHUI, ITPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCUPOBATH PE3YIbTATHI
MOJIyYUEHHOW 3aBUCHUMOCTH (PU3MYECKUX BEIMYMH B BHUAE TIpadukoB ¢ Y4ETOM
aOCOJIIOTHBIX ~ TOTPEIIHOCTEH W3MEpEeHUH, JenaTh BBIBOABI MO  pe3yJbTaTaM
UCCIIC/IOBAHMS,

IPOBOJIUTh KOCBEHHBIE H3MEpPEHHUS (PHU3MUECKUX BEJIMYMH, HpPU OSTOM BHIOHMpATh
ONTUMAJIHBIA METOJ] M3MEpEeHHsl, OIICHWBAaTh aOCONIOTHBIE U OTHOCUTEIIbHBIC
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEpPEHU;

IOPOBOIUTH ONBITBI IO TPOBEPKE TNPEAJIOKEHHONM TUIOTE3bl:  IUIAHUPOBATH
JKCIIEPUMEHT,  COOMpaTh  3KCIEPUMEHTAIbHYI0  YCTaHOBKY,  aHaJM3UPOBATh
MOJIy4YECHHBIE PE3YJIbTAThI U JI€aTh BBIBOJ O CTATyCe MPEI0KEHHOM THITOTE3bI;
OTKCHIBATh METOIbI MOJIYUYEHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHMUIA;

coOnrofarh mpaBuia 0e30macHOro TpyJaa MpH MPOBEICHUU HCCIENOBaHUM B paMKax
y4eOHOro SKCIEpUMEHTa, MPaKTUKyMa U y4eOHO-HCCIIEeNOBAaTeNbCKOW U MPOEKTHOM
JeSITEIbHOCTH C HCIOJb30BAHUEM H3MEPUTENBHBIX YCTPOWCTB M JIaOOPAaTOPHOTO
00opyIoBaHus;

pemiaTh pacy€THhIE 33Ja4M C SBHO 33aJaHHOM W HEABHO 33JaHHOW (U3UYECKOM
MOJIeTIbIO: HAa OCHOBAaHMHM aHalM3a YCJIOBHS BbIOMpaTh (U3MUECKHE MOJEINH,
OTBevarolie TpeOOBAHUAM 3a/1a4H, TPUMEHATH (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHU U
NOCTYyJaThl (PU3UYECKUX TEOPHH MpPH HCHOJIb30BAHUM MAaTEMaTHUECKUX METOJIOB
pemieHust 3ajady, MPOBOMUTH pacuyé€Thl HAa OCHOBAHUU HMMEIOLIUXCS JAaHHBIX,
AQHAIM3UPOBATh PE3yJIbTAaThl U KOPPEKTHPOBaTb METOJbI pELIEHUS ¢ Y4ETOM
MOJIyYEHHBIX PE3y/IbTaTOB;

pemaTh KadeCTBEHHBIE 3a]auu, TpeOyIoIe NPUMEHEHHs 3HAaHUH U3 Pa3HbIX pa3/esioB
Kypca (U3MKH, a TakKe MHTEerpaluy 3HaHUM W3 JIPYIHMX HPEeIMETOB €CTECTBEHHO-



HAy4YyHOTO IIMKJa: BbICTpauBaTh JIOTHMYECKYIO ILIETIOYKY PacCyKICHHIl ¢ omopod Ha
U3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SBIICHHUS;

UCIIOJIb30BaTh TEOPETUYECKNE 3HAHUSA 711 OOBSACHEHUSI OCHOBHBIX IIPUHIIUIIOB PabOThI
U3MEPUTENIBHBIX PUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MPOIIECCOB;
NPUBOANUTH PUMEPHI BKJIA/1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3HKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IPOILIECCOB OKPYKAIOIIEr0 MHpa, B DPa3BUTHE TEXHUKU U
TEXHOJIOTHI;

aHaTM3UpOBaTh M  OLIGHUBATh TIIOCJIEACTBHUA OBITOBOH H  MPOU3BOACTBEHHON
NESITEIbHOCTH 4eJOBEKa, CBS3aHHOW ¢ (U3MUECKUMU TMpolleccaMu, C TMO3MIMMA
JKOJIOTHUYECKOU 0€30IacHOCTH, MpEeICTaBICHUI 0 paloHAIbHOM
NPUPOJIONIONB30BAHNN, a TAKXKE PAa3yMHOM HCIOJIb30BAaHUU JIOCTHIKCHUNH HAYKH U
TEXHOJIOTHH JIJIsl TaTbHEHUIIIEro pa3BUTHS YEJIOBEUECKOTO O0IIeCTBa;

IPUMEHSATH pa3InyHble CIOCOO0BI paboThl ¢ HH(pOpMaIHel (U3NMIECKOTO COJIEpIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH(POPMAIIMOHHBIX  TEXHOJOTHHM, TIpPHU  STOM
UCIIOJIb30BAaTh  COBPEMEHHBbIE  HWH(OpPMALlMOHHBIE  TEXHOJOTMHM  JUIsl  TOMCKA,
nepepadOTKU M TpPeAbsSBICHUS Y4eOHOW M HAY4YHO-TIOMYJISApHOH HHGOpMAIIH,
CTPYKTYPUPOBAaHUS M HMHTEPIPETALUU HH(GOPMAIMM, TOJYYEHHOH W3 Pa3IMYHBIX
MCTOYHUKOB, KPUTUUECKH aHAIU3UPOBATH MOJIy4aeMyl0 HHQOPMAIIUIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK U HA OCHOBE aHalu3a
UCTOYHHKA UH(POPMALIUY;

IPOSBISATH OpPraHM3allMOHHBIE M  [O3HABATENIbHBIE YMEHHS CaMOCTOSATEIbHOIO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOIECCE BBINOJIHEHUS TPOEKTHBIX U y4eOHO-
UCCIIEIOBATEIbCKUX PaldoT;

paboTare B rpymme ¢ HMCIOJHEHHEM Pa3IMYHBIX COLMAIBHBIX pOJeH, IIaHUPOBAaTh
paboTy TIpymmbl, pamUOHAIBHO pPACHPENENsATh JESITEIbHOCTh B HECTaHJIAPTHBIX
CUTYallUsX, aJleKBaTHO OLICHUBATh BKJIAJ Ka)KJJOTO U3 YYACTHUKOB I'PYIMIbI B PEIICHUE
paccmaTpuBaeMoil mpoOIeMbl;

OpOSBIATE MOTHBaLMIO K Oyaymed mnpodeccnoHalbHON — N1€ATENbHOCTH IO
CIIEIUATLHOCTSAM (PU3UKO-TEXHHUECKOTO MPODHUIISL.



TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne = HaumeHoBaHHe
(undposbie)
n/ | pa3siesioB H TeM Bcer  KoutpoiabH IpakTu4eck
oOpa3oBaTeibH
n NPOrpaMmbl 0 ble padoThI ue padoThl

ble pecypchl

Pazgen 1. HAYUYHBIA METO/] IIO3HAHUS ITIPUPOIBI

Hayunsit meTog

11 6 0 0
MO3HAHUS TPUPOIBI
Hroro mo pazaeny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10 1 2
2.3 Craruka TBEpIOTO TEna 5 1 1
24 3aKOHBI COXpaHEHUs B 10 1 1
MEXaHHUKE
Hroro mo pazaeny 35

Paznea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

OcHOBBI
3.1 MOJIEKYJIIPHOKUHETHYEC 15 1 1
KOU TEOpUH

Tepmogunamuka. TeroB
bI€ MaIlINUHbI

3.2 20 1 0

ArperaTHbl€ COCTOSIHUS
3.3 BemecTBa. Pa3oBbie 14 1 0

TIePEXOIbI

Hroro mo pazaeny 49

Paznea 4. JIEKTPOJIUHAMUKA

4.1 DIIEKTPUUYECKOE TT0JIE 24 1 0
4. [TocTostHHBIN ) 24 1 3
INEKTPUYECKUN TOK
43 Toxu B pa3InyHbIX 6 0 0
cpenax
Hroro mo pazaeny 54

Paszea 5. PU3HUYECKHUN MPAKTUKYM




5.1 ®u3nyeckuil NPakTUKyM 16 16
Hroro mo pazaeny 16
PesepBHOe Bpems 10 0
OBIEE KOJIMYECTBO 170 o5

YACOB I10 ITPOTPAMME




11 KJTACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne HaunmenoBanue
(undposbie)
n/ | pa3sesioB H TeM Becer  Kourtpoabubl  IIpakTnuecku
o0pa3oBaTe/IbHbI
I NMporpamMmbl 0 e padoThl e padoThl
e pecypchbl
Pazngen 1. 3JIEKTPOJAUNHAMUKA
11 MarunuTHOoe nojue 14 0 1
12 DJIEKTpOMarHuTHa 13 1 1
S MHIYKIIHS
Hroro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 Mexanunueckue 10 0 1
KoeOaHus
59 DJIEKTPOMarHUTHbI 15 1 0
€ KoJeOaHus
MexaHnueckue u
2.3 3JICKTPOMArHUTHBI 10 1 1
€ BOJIHBI
2.4 Onrtuka 25 1 2
Hroro no pazueny 60

Paznea 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1 OcHoBrl CTO 5 1 0
Hroro no pazgeny S)
Pasznea 4. KBAHTOBASI PU3UKA
41 KOpHYCKEUBIpHO- 15 1 0
BOJIHOBOM JTyalTu3M
4.2 dusnka atoma 5 0 0
dusuka aTOMHOT0O
43 pan 5 1 1
3JIEMEHTaPHBIX
YaCTHI]
HWroro no pazneny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

DIIEMEHThI
5.1 aCTPOHOMHH U 12 0 1
acTpou3uKu
Hroro no pazueny 12




Paznen 6. PUSHUYECKUN MPAKTUKYM

6.1

dusnuecknit
HMPaKTUKYM

16

16

Hroro no pazneny

16

Paznes 7. OBOBIIAIOHIEE ITOBTOPEHHUE

7.1

CucreMaruzanus u
000011IEHNE
IPEIMETHOTO
COJICP)KaHUS U
OmbITa
JIeATEIIbHOCTH,
nproOpeTEHHOTO
IPH U3YICHUH
Kypca pusuku 10 —
11 ximaccoB

15

Uroro no pazgeny

15

PesepBHOE Bpems

10

OBIIEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME

170

24




