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MNOACHUTEJIbHAS 3AIINCKA
[Tporpamma no ¢u3KMKe Ha YpOBHE CpeaHero odmiero oOpa3oBaHUs pazpaboTaHa Ha OCHOBE
MOJIOKEHUN U TpeOOBaHMN K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBl,
npeacraBieHHbix B PI'OC COO, a takxke ¢ yuérom ¢eaepanbHON pabodeld IpOrpaMMbl
Bocniutanus U KoHuenuuu npenogaBanust yaueOHoro npenMera «Pusnkay B 00pa30BaTEIbHbBIX
opram3anusax Poccuiickoit  ®Demeparnuy, pealu3yOIUX OCHOBHBIE 00pa3oBaTebHBIC
IIPOrPaMMBI.

[Iporpamma 1o ¢Qusuke ompegenser o0sA3aTeIbHOE MPEIMETHOE COJAEp)KaHUE,
YCTaHABJIMBAET PEKOMEH]IYEMYIO IOCIIEOBATEIbHOCTh M3YyYEHHUS TEM M pa3/eioB y4eOHOro
npeaMera ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JIOTMKH Y4eOHOTO
mporecca, BO3PAaCTHBIX oOcoOeHHOcTel oOywaromuxcs. [Iporpamma mo ¢Qusuke maér
MpEJICTaBICHUE O LENIX, COJAepKaHUM, OOIIel cTpaTeruu OoO0y4YeHHs, BOCOUTAHUS U Pa3BUTHS
oOyJaromuxcs cpeicTBaMu yueOHoro npeamera «Dusnka» Ha yriryOJIEHHOM YPOBHE.

N3yuenne kypca (QHU3UKK yrIyOJEHHOTO YPOBHS TIO3BOJIIET pPEATM30BaTh 3aauu
po(hecCHOHANBHOM OpPHEHTAllMU, HApaBJICHO Ha CO3JaHME YCIOBUN JUIsl MPOSIBICHUSI CBOUX
UHTEIJICKTYadbHBIX W TBOPYECKHUX CIOCOOHOCTEH KaXIbIM OOydYaloluMcsi, KOTOpBIE
HEOOXOMUMBI JUIsl TPOJOJDKEHUsT o0pa3oBaHHs B OpraHu3alusax MpodeccrnoHalIbHOTO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIIHATbHOCTSIM.

B mporpamme mo ¢usuke onpenensrorcs IUTAHUPYEMbIE pe3yJabTaThl OCBOCHHUS Kypca
¢bu3MkK Ha YypOBHE CpenHero oOmero o0pa3oBaHUA: JIMYHOCTHBIE, MeETalpeaIMETHbIE,
npeaMeTHbie (Ha yriayOonéHHoM ypoBHE). HayduHO-MeToq0m0rndeckoil OCHOBOM 1Sl pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METAapPEIMETHbIM U IPEAMETHBIM pe3yJibTaTaM 00ydaroIuxcs,
OCBOMBIIIUX IIPOrpaMMy MO (PU3MKE HA YPOBHE CPEAHETO 00111ero oOpa3oBaHus Ha YriyOJIEHHOM
YPOBHE, SIBIIIETCSA CUCTEMHO-AEATEIHOCTHBIN MOAXO.

[Tporpamma o ¢pu3nKe BKIOYAET:

IUTAaHUPYEMbIE pe3yNbTaThl OCBOEHHUS Kypca (U3MKU Ha YIrIyOJEHHOM ypOBHE, B TOM
YHClie IPeIMETHbIE PE3yIbTaThl IO rojlaM O0yUYeHUs;

coJiepkaHue ydyeOHoro npeamera «DPu3ukay» mo rogaM o0ydeHus.

[TporpamMa mo Qu3uKe HMEeT HPUMEpPHBIM XapakTep M MOXeT ObIThb HCIOJIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABJIEHUSI CBOUX PabOUUX NMPOTrpaMM.

[IporpaMmMa 10 (u3MKE HE CKOBBIBAET TBOPYECKYIO HWHUIMATUBY YUWUTElIeH U
IIPEIOCTABIAET BO3MOXHOCTU JUIsl PEaJU3alMy Pa3IMYHBIX METOJWYECKUX TOIXOJO0B K
IpenojiaBaHuio (U3UKKM Ha YriyOJIEHHOM YPOBHE NpPU YCIOBHUU COXPAaHEHHs 00s3aTeIbHOMN
YacTH COJIEpP KaHUs Kypca.

®dusnka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAas B KAUe€CTBE YIEOHOTO
npeMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
IkonbHBIA Kypc (U3HKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUI, N3y4aeMbIX
XumHen, ouonorue, ¢usmdeckoit reorpadueit u acrpoHomueit. Mcnonp3oBaHue W aKTHBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpenenauiio Xapakrep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUI B cdepe DSHEpPreTHKH, TPAHCIOpTa, OCBOEHHS KOCMOCa, MOJYy4YeHHS HOBBIX
MaTepuajoB C 3aJaHHBIMU cBoWcTBaMu. WM3yuyeHue (GU3MKKM BHOCUT OCHOBHOHM BKJIaJ B
(GbopMHpPOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa oOydarmierocs, B (QopMupoBaHue
YMEHHI IPUMEHATh HAYIHBIN METOJ MMO3HAHUS TIPU BHITIOJTHEHUH UMHU Y4EOHBIX HCCIICIOBAHUH.

B ocHOBYy kypca (u3uKku Ha ypoBHE CpeqHEro o0mero oopa3oBaHus MOJOXKEH Pl UICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.



Hoesn yenocmnocmu. B cOOTBETCTBUU C HEM KYPC SBIISIETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIIACCHUYECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Hoea czenmepanuzayuu. B cooTBEeTCTBUM ¢ HEHl MaTepuan Kypca (Gu3MKH OO0BEAMHEH
BOKpYT (u3uueckux Teopuil. Begymmm B kypce siBisieTcss (OpMUpPOBAHHME MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanus npeanosaaraeT UCMojib30BaHUE TYMaHUTAPHOTO
noTeHnuana GU3n4ecKoil HayKu, OCMBICIICHHE CBS3H Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIpoOIeMamMH.

Hoea npuknaonoiut nanpagnennocmu. Kypc ¢Gusuku  yrioyOn€HHOTO — ypOBHSA
IpeoiaaraeT 3HaKOMCTBO C IITMPOKHM KPYTOM TEXHHYECKHUX U TEXHOJOTUYECKUX MPUIIOKCHUN
M3YYEHHBIX TEOPHH U 3aK0HOB. [Ipu 3TOM paccMaTpUBarOTCS Ha YPOBHE OOIIMX MPEACTaBICHUI
U COBpEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3xonocuszayuu peanusyeTcs IMOCPEICTBOM BBEACHUSI 3JIEMEHTOB COJEp)KaHUS,
NOCBAUIEHHBIX 3KOJIOTMYECKHM Tpo0iIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKIeHHsI MPoOJIeM paluoHaIFHOTO MPUPOAOIIOIB30BAHUS U
9KOJIOTHYECKOl 06€30MacHOCTH.

OcBoeHue cosiepKaHusi MPOrpaMMBI 110 (PHU3UKE TOHKHO OBITH MOCTPOSHO HA MPUHITUIIAX
CHCTEMHO-AEATEIBHOCTHOTO moaxo/a. st GU3uKu peann3aius 3TUX MPUHIUIIOB 0a3upyeTcs Ha
UCIIOJIb30BAaHUU CAMOCTOSATEIBHOTO HKCIEPHUMEHTa KaK MOCTOSHHO AecTBYIoHero (axrtopa
yuebHoro mpouecca. [lnsg yrayOn€HHOrO YpPOBHS — 3TO CHUCTEMa CaMOCTOSITEIbHOIO
YYEHHYECKOTO OSKCIIEPUMEHTa, BKJIIOYAIOMIETO (DPOHTAIbHBIE YYEHHUYECKHE OIBITHl TpU
M3YYEHHH HOBOTO MaTepuaia, jlaboparopHble paboThl W paboThl mnpakTukyma. Ilpu 3tom
BO3MOXHBI /IBa crioco0a peain3aluu pU3HMUECKoro MpakTHKyma. B mepBom ciydyae MpakTUKyM
npoBoauTcs au00 B koHue 10 u 11 kmaccoB, nmub0 mocie MepBOro M BTOPOTO MONYTOAui B
KaKJIOM U3 3THUX KJIaccoB. BTopoii cmocod — 3To mHTerpanus paboT MpakKTHKyMa B CHUCTEMY
71a00paTOpHBIX paboOT, KOTOPHIE MPOBOMATCS B Mpollecce u3ydeHus paszzaena (temsl). [Ipu sTom
noJ paboTamMH NMpPaKTUKyMa MOHUMAETCS CaMOCTOSITENbHOE HCCIeI0BaHNE, KOTOPOE MPOBOAUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 000OIIEHHOTO BUAa O€3 MOMIAaroBOM HHCTPYKITHH.

B nporpamme o ¢usuke crucrema yueHHYECKOTO YKCIEPUMEHTa, Ja00paTOpPHBIX paboT U
NpaKTUKyMa MPEJICTaBIeHa €NHBIM MTepedyHeM. BEIOOp TeMaTHKH ISl ATUX BUIOB YUYCHHYECKUX
NPAaKTUYECKUX PAabOT OCYLIECTBISETCS y4aCTHMKaMHM 0Opa3oBaTENbHOrO IMpoliecca MCXOS M3
0COOEHHOCTEH MOYypOYHOro IUIAHUPOBAHHUS M OCHalleHWs Kabuneta ¢usuku. Ilpu sTOM
o0ecrieuynBaeTcsl OBNAJICHUE OOYYAIONIMMHCS YMEHUSMH IPOBOJUTH TIPSIMBIE W KOCBEHHBIC
U3MEpPEHUs, MCCICOBAHUS 3aBHUCUMOCTEH (M3NYECKUX BEIWYMH W IOCTAaHOBKY OIIBITOB IIO
IPOBEPKE MPEUIOKEHHBIX THUITOTES.

Bonbioe BHUMaHuE yenseTcsl peleHHI0 pacu€éTHBIX U KadyecTBEHHBIX 3a1ad. [lpu sTom
JUT PacYETHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a[a4d C SIBHO 3a/IaHHOW M HESBHO 3aJaHHOM
(bu3MIecKoil MOJENBIO, TTO3BOJISIONINE TPUMEHSITh U3yYSHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak
U3 OJIHOTO pa3liena Kypca, TaKk U MHTErpupysl NpUMEHEHHE 3HaHUHM U3 pa3HbIX pasnenoB. Jlms
Ka4eCTBEHHBIX 3a/lay TMPHOPUTETOM SBJSIIOTCA 3aJaHus Ha OOBsICHEHUe/NpeacKa3aHue
NpOTeKaHUs (PU3NYECKUX SBICHUN W TPOIECCOB B OKPY)KAIOIIEH >KU3HH, TpeOyromue BbIOopa
buznyecKoil MoAenu Al CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu PI'OC COO k MaTepHalbHO-TEXHUYECKOMY
o0ecrieyeHnI0 y4eOHOTo Tmpolecca Kype (pU3MKH yriayOI€HHOTO YpOBHS Ha YPOBHE CpEIHEro
obmiero o0Opa3oBaHUs JIOJDKEH HM3ydaTbCs B YCJIOBHSIX MpEaMETHOTO kaOuHera. B kaOuuere



(GU3UKA TOJDKHO OBITH HE0OX0aMMOe JabopaTopHOE 000PYIOBAHUE JJISI BHIMTOJTHEHUS YKA3aHHBIX
B IIporpaMMe 1Mo (pu3MKe YUeHHUECKHUX OIBITOB, Ja0OpaTOPHBIX paboT U paboT MpaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JlemoHcTpanimoHHOEe 000pyAoBaHue (OpMHUpPYEeTCSs B COOTBETCTBUU C TMPUHIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ECHEeYMBAET IMOCTAHOBKY MEPEUYHCICHHBIX B IpOorpamme Mo
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUISl MCCIIEOBAHUS HM3y4aeMbIX SIBJICHUH M IIPOLECCOB,
OIMIUPHYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaboparopHoe 00opyaOBaHUE ISl YYEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIE TEMaTHYECKHX KOMILUIEKTOB M oOecreunBaeTcs B pacyére OJHOTO KOMILIEKTa Ha JBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1abopaTOPHOro OOOpYIOBAaHUS JOJDKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX U IIU(PPOBBIX MPHUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE LHU(POBBIX Ta00OPATOPHIA.

OCHOBHBIMH LEJIIMU U3Y4YeHHS PU3UKU B 00111eM 00pa30BaHUHU SBIISIOTCS:

e (QopmupoBaHUE MHTEpPeca U CTPEMIICHUS OOYy4aroUIMXCs K HAYYHOMY M3YYEHUIO MPHUPOJIBI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

e pa3BUTHE TMPEACTAaBICHUI O HAy4yHOM MeEToJ¢ TMO3HaHUS U  (HopMHUpOBaHHE
HCCIIEIOBATEIHCKOTO OTHOIICHHS K OKPY)KAIOIIUM SIBIICHHSIM;

e (QopmupoBaHHME HAy4YHOTO MHPOBO33PEHMSI KaK pe3ylbTaTa H3YYEHHUS OCHOB CTPOCHHUSA
MaTepuu U GyHAAMEHTATBLHBIX 3aKOHOB (PH3HKH;

e (QopmupoBaHuEe yMEHUN OOBACHATH SIBICHUSA C HCIIOJIb30BAaHUEM (PU3UYECKUX 3HAHUHA U
HAYYHBIX JOKa3aTeIbCTB;

e (opMupoBaHME NPEACTABICHUN O poiu (PU3MKH Ul PAa3BUTHUS JAPYTHX €CTECTBEHHBIX HayK,
TEXHUKU ¥ TEXHOJIOTH;

e pa3BUTHE TMPEACTABIEHUH O BO3MOXHBIX cdepax Oyaymeidl mnpodeccuoHanbHOMN
NeSITETbHOCTH, CBS3aHHBIX C (PU3MKOW, MOJATOTOBKA K JalbHEHIIEMY OOYYEHHIO B ITOM
HarpaBJICHUH.

JlocTikeHne 3TUX Lenel oOecrneynBaeTcss pelleHHeM CIEAYIONIMX 3ajad B Ipolecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHusI:

e [puOOpeTeHHe CHUCTeMbl 3HaHMH 00 OO0muX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIOYAas MEXAaHWKY, MOJICKYSIPHYIO (HU3UKY, SJIEKTPOJWHAMHKY, KBaHTOBYIO
(GU3KKY U 3JIEMEHTHI aCTPOPHU3UKH;

e (opMupoBaHHE yMEHUI NMPUMEHSATh TEOPETHUECKUE 3HAHUS JJIS OOBSICHEHHS (DU3NICCKUX
SIBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUN B MOBCEIHEBHON )KU3HU;

® OCBOCHHE CIIOCOOOB PEIICHHS PA3UYHBIX 3a/1a4 C SBHO 33JaHHONW (PU3UYECKON MOJIEINBIO,
3aja4, MOJAPa3yMEBAIOIIUX CAMOCTOSITEIbHOE CO3/1aHue (U3UUECKOM MOAENH, aJeKBAaTHON
YCIIOBUSM 33J]au¥, B TOM YHCJIE 33]1a4 HH)KEHEPHOTO XapaKTepa;

® [OHMMaHHE (HUIUYECKUX OCHOB M TPUHIMIIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENY;

® OBJIQJICHHE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS M TPOBEICHUA (UBNUECKUX
IKCIEPUMEHTOB, aHAJIHM3a M WHTEPIpETalMd WHPOPMAIUHU, ONpPEeNICHHUs] TOCTOBEPHOCTH
MOJTYYEHHOTO Pe3yiIbTara;

® CO3/IaHWE€ YCJIOBUW JJIsI Pa3BUTHUS YMEHUM MPOEKTHO-HCCIEA0BATEIBCKON, TBOPYECKOM
JeSITEIbHOCTH;

e pa3BUTHE HHTEpeca K chepaM mpodecCHOHATBHON e TENbHOCTH, CBSI3aHHOM C (DU3UKOM.



B coorBerctBun ¢ TtpeboBanusMu PI'OC COO yriyOn€HHBIM YpPOBEHb H3YUCHHS
yueOHOro mnpenmera «®Dusmkay Ha YpOBHE CpeIHEro oO0Imero oOpa3oBaHHs BbIOMpaeTCs
00yJarMUMUCS, TUIAHUPYIOMIMMHE TPOJOJKCHHE 00pa30oBaHUs IO CIEIUATBHOCTAM (U3HUKO-
TEXHUYECKOTO MPOdHUIISL.

Ha n3yuenue ¢usuku (yriyOnEHHBIA YPOBEHB) HA YPOBHE CPEHETO 00IIEeTro 00pa3oBaHMs
otBoautcs 340 gacos: B 10 kimacce — 170 yacoB (5 yacoB B Hezento), B 11 kimacce — 170 yacos (5
4acoB B HEJIEIIIO).

[Ipenyaraemsliii B mporpamMme 1o (pu3mKe nepeyeHb Ja00paTOPHBIX U MPAKTUICCKUX paboT
SIBIISICTCS. PEKOMEHIOBAaHHBIM, YYHTENb JIeTaeT BHIOOp MpPOBEACHUS J1a0OpaTOpHBIX paboT U
OTIBITOB C YU4ETOM WUHIUBUAYATHHBIX 0COOCHHOCTEH 00ydarOInXCsl.



COJAEP/)KAHUE OBYYEHUA
10 KVIACC

Pa3nen 1. Hayunblii MeTo MO3HAHNSI IPUPOBI.

Odusuka — (yHIaMeHTalbHas Hayka o mpupoje. HayuHblii MeTOA MO3HAHHUS U METOMbI
UCCIeIOBaHMs PU3NUECKUX SBICHUM.

DKCHepUMEHT U Teopus B Mpoliecce Mo3HaHusl Npuposl. Habmoaenue u sKcriepuMeHT B
dusuke.

Crioco0b1 u3MepeHus (U3NYECKUX BEITUYMH (QHAJIOTOBBIE U IU(PPOBBIE U3MEPUTEIbHBIC
puOOpPbI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu u3mMepeHuil pu3ndeckux BeIU4rH (a0COIIOTHAS U OTHOCUTENIbHAS).

MonenupoBanue (U3NYECKUX SBICHUNA M MPOLECCOB (MaTepuaibHas TOYKA, aOCOIIOTHO
TBEPOE TEII0, UJIcaIbHASI )KUKOCTh, HJI€AIbHBIN I'a3, TOUEUHBIN 3apan). ' unoresa. ®uznueckuit
3aKOH, TPaHULbl €r0 NPUMEHUMOCTU. Du3nuecKas Teopus.

Ponp u mecro ¢u3uku B (HOpMHUPOBAHMHM COBPEMEHHOW HAydyHOW KapTUHBI MUpPa, B
IIPAaKTUYECKON NEATEIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenne cuibl TOKAa W HANPSXKEHUS B LENM IOCTOSIHHOTO TOKa IpU TOMOUIA
AQHAJIOTOBBIX U IU(POBBIX U3MEPUTENBHBIX TPUOOPOB.

3HakoMcTBO ¢ nudpoBoii maboparopueii mo ¢usuke. [Ipumepsr u3mepeHus: GU3NIECKUX
BEJIMYMH IIPU [TOMOLIY KOMITbIOTEPHBIX JATYHKOB.

Pa3zgen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBM)KeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMkeHusd. Cucrema
OTCYETA.

[Tpsamas u oOpaTHas 3a1a4l MEXaHUKH.

Panuyc-BeKTOp MaTepuanbHONM TOYKHM, €ro IPOCKLIUU Ha OCH CUCTEMBl KOOpAUHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepUaibHONW TOYKH, UX NPOEKIMH Ha OCH CHCTEMBl KoopauHAT. CIloKeHUEe NepeMelieHU U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE. 3aBUCUMOCTh KOOPIMHAT,
CKOPOCTH, YCKOPEHUS U MyTH MaTepUaIbHON TOUKU OT BPEMEHH U UX rpaUKu.

CBobosHoe majeHue. YCKOpeHHe CBOOOJHOro majaeHus. J[BmwxeHue Tena, OpOIIEHHOTIO
II0J1 YIJIOM K TOPU30HTY. 3aBUCHUMOCTbh KOOPJIMHAT, CKOPOCTU M YCKOPEHMSI MAaTEPUAIBHOM TOUKU
OT BpEMEHH U UX TpapuKu.

KpuBonunerinoe nBuxeHue. J[BuxeHne MaTepruaaibHOM TOYKH M0 OKPYKHOCTH. YTJ0Bas 1
auHelHas ckopocTb. llepmon u wacrora obOpamenusi. LlenTpocTpemutenbHoe (HOpMaibHOE),
KacaTeJIbHOe (TaHTeHI[MAbHOE) U MOJHOE YCKOPEHHE MaTepHaIbHONW TOUKH.

TexHu4eckne yCTpOMCTBA W TEXHOJOTMYECKHE IPOLECCHI: CIUAOMETP, JBUKECHUE
CHapsJI0B, LIETIHbIE, IIeCTepEHYAThIe U PEMEHHBIE Nepeay, CKOPOCTHBIE TUQTHI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WIITKOCTPALNS KHUHEMATUYECKUX XapaKTEPUCTUK JABH)KEHUS.

CrocoOBI UCCIIENOBAHUS IBUKECHUN.

NnnrocTpanus npeneapHoro nepexoga i i3MepeHue MrHOBEHHOM CKOPOCTH.

[TpeoOpazoBaHre ABMKCHUI C UCTIOIH30BAHUEM MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.



HaOnronenue nBuxkeHus Tena, OpOoIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

Hamnpagnenue ckopocTy py JBUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHue myTel, TPaeKTOpU, CKOPOCTEH IBMKEHMS OJHOTO MU TOI'O K€ Tella B Pa3HBIX
CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnne HepaBHOMEPHOIO IBUKEHMS C LIEJIBIO ONPEIEIICHUS] MTHOBEHHOW CKOPOCTH.

H3mepeHne ycKOpeHUsT TIpu MNPSMOJIMHEHHOM PAaBHOYCKOPEHHOM ABW)KCHHH  II0
HAKJIOHHOM INIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JBUKEHUU.

N3mepenue yckopeHus: CBOOOIHOTO MajieHus (PEKOMEHI0OBAaHO MCIOIb30BaHUE IH(PPOBOI
nabopaTopun).

N3yueHue NBUXKEHUS Teja, OpOLIEHHOIo rOpu30oHTalnbHO. [IpoBepka runoTessl 0 MpsiMoi
IIPONOPLUMOHAIBHON 3aBUCUMOCTH MEXKAY JAIBHOCTBIO IOJIETA M HAYAJIBHON CKOPOCTBIO Tela.

N3yuyenune aBuKeHUs Tea M0 OKPYKHOCTH € TIOCTOSHHOM 110 MOJYJIIO CKOPOCTBIO.

HccnenoBaHnue 3aBUCHUMOCTH IEpPHOAA OOpaIleHUs KOHUYECKOrO0 MasTHHKAa OT €ro
[1apaMeTpoB.

Tema 2. /lunamuxa.

Ilepssiit 3akoH Hprorona. MHepunaneHbie cucteMsl oTcuéra. [IprHIMI OTHOCUTEIBHOCTH
[Nanunes. HemnepruanbHble cucTeMbl OTCUéTa (OrpeiesieHue, IpUMepsbI).

Macca tena. Cuia. [IpuHnumn cynepno3umnmuu cuil.

Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKH.

Tpernii 3akoH HprOTOHA 1151 MaTEpUATIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJICHTHOCTh I'PAaBUTALIMOHHON 1 MHEPTHOW MacCCBhI.

Cuna TsDKeCTH. 3aBUCHMMOCTh YCKOPEHHUS CBOOOJHOTO TaJeHHs OT BBICOTHI HaJ
MOBEPXHOCThIO IUIAHETHl U OT Treorpaduyeckoil mupoThl. J[BHykeHHE HEOECHBIX TEl M HUX
cnyTHUKOB. 3akoHbl Kemutepa. [lepBas kocMuueckast CKOPOCTb.

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

Cuna TtpeHnsa. Cyxoe TpeHue. Cuna TpeHUS CKOJIBKEHUS U CWIA TPEHUS IIOKOS.
Koadp¢uuuent tpenus. Cusia cOnpoTUBIEHUS NMPHU ABMXKEHUU Tella B JKUJIKOCTH WM rase, eé
3aBUCHMOCTb OT CKOPOCTH OTHOCHUTEIILHOTO JBUKCHUS.

[Masnenue. 'mapocratnueckoe nasnenue. Cuia Apxumena.

TexHu4yeckue yCTpPOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: IOALIUITHUKH, IBUKCHHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Habmonenue nBrkeHHs Tell B MHEPIHMAIbHBIX U HEMHEPIIUATBHBIX CUCTEMAaX OTCUETA.

IIpuHIUIT OTHOCUTEIILHOCTH.

KaueHne nByX HMIMHIPOB WJIM IIAPOB PAa3HOW MacChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEMHEPIIUAIBHOW CHCTEMBI OTCUETA.

CpaBHeHuE paBHOAECHCTBYIOLIEN PUIIOKEHHBIX K TEIY CHJI C IPOU3BEIECHUEM MACChl Tela
Ha €ro YCKOPEHHUE B MHEPLIMAIBHON CUCTEME OTCYETA.

PaBeHCTBO CHJI, BOBHHMKAIOIINX B PE3YJIbTATE B3aUMOACHCTBUS TEN.

N3MmepeHne macc 1o B3auMOJICHCTBUIO.

HesecomocTts.

Bec Tena nmpu yCKOpEHHOM MOIBEME U AJCHUH.

IleHTpOOEKHBIE MEXAaHU3MBI.



CpaBHEeHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomul, npaKkmuxym.

W3mepenune paBHOJCHCTBYIONIEH CHJI TP JBMYKEHUH OpyCKa 110 HaKIIOHHOM TIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCMMOCTH BPEMEHH IBMKEHHsSI Opycka IO HaKJIOHHOU
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIMX B IPY)KMHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

W3yueHue ABMKEHUS CUCTEMBI TEJI, CBS3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKHil OJI0K.

Hzmepenne koddduirienTa TpeHus Mo BeIWYHHE YTI0BOro KodduilneHTa 3aBUCUMOCTH
FTP(N)'

HccnenoBanue JBWKEHUS Opycka 1O HAKIOHHOW IUIOCKOCTH C  TEPEMEHHBIM
KO3 PHUITMEHTOM TPEHUS.

N3yuenue ABMXKEHUS Irpy3a Ha BaJly C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHOo TBEpAOE Teino. [locTynarenbHoe U BpalaTebHOE JIBUKEHUE TBEPIOrO Tea.
MoOMEHT cuiibl OTHOCUTENBHO OCH BpaiieHus. [lnedo cumbl. CroxkeHue Cuil, MPUII0KEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcioBus paBHOBECHUS TBEPIOTO TEIA.

VYcroitunBoe, HEYCTOMYNBOE, O€3pa3InyHOE PABHOBECHE.

TexHu4yeckne yCTpOHCTBA U TEXHOJOTMYECKUE IMPOLIECCHl: KPOHIITEHH, CTPOUTEIbHBIN
KpaH, peléryaTble KOHCTPYKLIHH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

KoHcTpynpoBaHre KpOHIITENHOB M pacy€T CHII YIPYTOCTH.

N3y4eHne ycTOHYMBOCTH TBEPAOTO TENA, UMEIOLIETO IUIOIIAb OMIOPHI.

Tema 4. 3akonwl coxpanenus 6 mexaHuke.

Nmnynsc mMaTepuanbHOW TOYKH, CUCTEMbl MaTepUalbHbIX TOoueK. LleHTp Macc cucrembl
MaTepuaibHbIX TOYEK. TeopeMa o ABMKEHUH LIEHTPa Macc.

NMiynbC cuiibl 1 ”3BMEHEHHE UMITYJIbCa TeNa.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxkTnBHOE ABIKEHHE.

MomeHT umnyibca MaTepuanbHOM TOYkW. IIpencraBieHHe O COXpaHEHMHM MOMEHTA
MMITYJIbCa B IIEHTPAIbHBIX MOJISX.

Pabora cunel Ha MaloM M Ha KOHEYHOM nepemenieHuH. ['padudeckoe mpejacraBieHue
pabOTHI CHITHI.

MOUIHOCTh CHJIBL.

Kunernueckast sHeprus marepuaibHOM TOUkd. Teopema 00 M3MEHEHMM KUHETHYECKOH
SHEPrUM MAaTEPUAJILHON TOUKH.

[ToreHunanbHble M HEMOTEHIMANbHbIE cuibl. [loTeHnanbHas sHeprus. [loTeHnuanpHas
SHEprusl ynpyro aeQopMupoBaHHOM MpyxuHbI. [loTeHunanbHass SHEPTUs Tejaa B OJAHOPOIHOM
rpaBUTAlMOHHOM MoJe. [loTeHnuanbHas 3Heprus Tejaa B TPaBUTALMOHHOM I10JI€ OAHOPOJHOIO
n1apa (BHyTpH U BHe 11apa). Bropas kocMudeckas CKOpocTb. TpeTbs KocMU4ecKasi CKOpOCTb.



CBs13b pabOTHI HEMOTEHLIHUAIBHBIX CUJI C U3MEHEHUEM MEXaHWYECKOW IHEPrHH CHUCTEMbI
TeN. 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPTHUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHymu s uAcalbHOW JKUIKOCTU KakK CIEICTBUE 3aKOHA COXPAHEHMS
MEXaHUYECKON YHEPTUU.

TexHuueckue ycTpoHCTBa U TEXHOJIOTMYECKUE IPOLECCHI: JBUKEHUE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, THPOCKOI, (UTYpHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

W3mepeHre MOIHOCTH CHUJIBI.

H3meHeHure sHepruu Teja MPU COBEPIICHUN PaOOTHI.

B3auMHble npeBpanieHus KHHETUYECKON M MOTEHLHAIbHOW HEpPruil Mpu JEHCTBUM Ha
TEJIO CHJIBI TSDKECTU M CUJIbI YIIPYTOCTH.

CoxpaHeHue 3Hepruu nIpyu cBOOOIHOM MaJAECHUU.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

N3mepenne ummysbca Tena no TOpMO3HOMY ITYTH.

W3mepeHue cuibl TATH, CKOPOCTU MOJEIH 3IEKTPOMOOMIS U MOIIIHOCTH CUJIBI TATH.

CpaBHeHUE U3MEHEHHS UMITYJIbCA Tela C UMITYJIBCOM CUJIBL.

HccnenoBanue coxpaHeHUsl UMITYJIbCA IPU YIPYTOM B3aUMOJEHCTBUH.

W3mepeHre KNHETUYECKOM SHEPTUU Teja 0 TOPMO3HOMY ITYTH.

CpaBHeHME U3MEHEHHS TIOTEHIIMAIBHON SHEPTUHU MPY>KUHBI ¢ PAOOTOM CHIIBI TPEHHS.

Omnpenenenue pabOThI CHIIBI TPEHUS NPU ABUKEHUH TeJla IO HAaKJIIOHHOM TIOCKOCTH.

Pa3nen 3. MosekyasipHasi (pM3MKa M TEPMOJUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOI MeopUul.

OcHoBHbBIE TMOJIOKEHUS MoOJeKyasipHo-kuHeTnyecko Teopun (MKT), ux omnbiTHOE
obocunoBanue. Juddys3usa. bpoyHoBckoe nBmkeHue. XapakTep ABMKEHUS M B3aUMOJICUCTBUS
YacTuIl BemecTBa. Moenu CTpOeHUs Ta30B, JKUIKOCTEH U TBEPABIX TNl U 00BICHEHUE CBONCTB
BellleCTBA Ha OCHOBE OSTUX Mojened. Macca u pasmepbl Mojekyn (atomoB). KommuectBo
BemectBa. [locTostHHas ABoraapo.

TemoBoe paBHOBecue. Temmeparypa u crocoObl e€ m3mepenus. lllkama TemmepaTyp
Lenbcus.

Mogenb uI€anbHOTO Tra3a B MOJICKYJIAPHO-KMHETUUECKOM TEOpUM: YacTHIhl Tra3a
JBUKYTCS XaOTUUYECKH U HE B3aUMOJIEUCTBYIOT IPYT C IPYTOM.

['a3zoBbie 3akoHBI. YpaBHeHHe MenpaeneeBa—Kmnaneiipona. AOcomoTHas Temmeparypa
(mkanma temmneparyp KensBuna). 3akon JlameToHa. M3omporecchl B HOEalbHOM Trase C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHue U30IMPOIECCOB: U30TEpMa,
M30x0pa, n3obapa.

CBa3b MEXKIy /MOaBJICHUEM M CPEIHENM KHHETUYECKOW »SHEpPruerd MOCTyNnaTeIbHOro
TEIUIOBOTO JBYIKEHHUS MOJIEKYN HJAeaTbHOrO0 Ta3a (OCHOBHOE YpaBHEHHE MOJEKYISIPHO-
KMHETHYECKON TEOPUU UACAIbHOTO ra3a).

CBsi3p  aOCONIOTHOM  TeMmepaTypbl TEPMOJMHAMHYECKOM CHCTEMBI CO  CpeaHei
KMHETUYECKOW dHEprueil MOoCTyNaTeNbHOrO TEMIOBOTO ABMKEHUS €€ YaCTHII.

TexHuueckne yCTpOHMCTBA M TEXHOJOTHYECKUE MPOIECChl: TepMOMETp, Oapomerp,
MOJIy4YeHUE HAHOMATEePUaJIOB.

Hemoncmpayuu.



Mopenn nBUKEHNS YaCTUL] BEIECTBA.

Monens OpOYHOBCKOTO JIBHIKEHUSI.

Buneopoinuk ¢ 3anucbio peabHOro OpOyYHOBCKOTO JIBUIKEHUS.

Huddy3us xuakocTei.

Mognens onbita llTepHa.

IIpuTsxenue MOJIEKyII.

Moenu KpUCTaNIMYECKUX PELIETOK.

Habmronienue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

HccnenoBanue mporecca yCTaHOBICHHS TEIUIOBOTO PABHOBECHS IIPH TEIUIOO0OMEHE MEXKIY
ropsiuei U X0JIOJAHOU BOJOM.

W3ydyeHrne W30TEPMUYECKOrO TMporecca (pPeKOMEHIOBAHO HCIONIb30BaHHe HU(POBOH
nabopaTopun).

N3ydenune n30XopHOro npouecca.

N3ydenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHHS! COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.

Tepmonunamuueckass  (TZl)  cucrema. 3ajmaHre  BHENIHUX  YCJIOBHH A
TEPMOJMHAMUYECKOM CUCTEMbl. BHemHue u  BHyTpeHHuEe napameTpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CUCTEMbI KaK CPEJHHUE 3HAUEHHUS BEIMYMH, OMMCBHIBAIOLUIUX €€ COCTOSIHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynepoe Hauano tepmoanHamuku. CaMonpou3BoiibHas pesakcalus TepMOINHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mopenbs wuaeanbHOrO raza B TEPMOJMHAMHMKE — CHCTEMa YpPaBHEHWM: YypaBHEHHUE
MenneneeBa—Knaneiipona u BbeIpax€HUE JUIsl BHYTPEHHEW SHEPruM. Y CIOBUS NMPUMEHUMOCTH
TOW MOJENU: HM3Kasg KOHILIEHTpallUs YacTUll, BBICOKHE TeMIepaTyphl. BrlpaxkeHue s
BHYTpPEHHE! SHEPTUU 0IHOATOMHOTO HJI€aIbHOIO rasa.

KBazucrarnueckue 1 HECTATUUECKHUE MPOLECCHI.

DOnemeHTapHas paboTa B TepMoAMHaMuKe. Beruncienue paboTsl o rpaduky mpoiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco®0 HW3MEHEHHsS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKON
cucTeMbl 06e3 coBepieHus padboTsl. KOHBEKIS, TEMIONPOBOIHOCTD, H3TyUCHHE.

KonuuectBo Temnorel. TermnoéMkocTh Tena. YaenbHass W MOJSpHas TEMI0EMKOCTH
BelllecTBA. YpaBHeHHEe Maliepa. YenbHas TeEIUIOTa CropaHus TOIUIMBa. Pacuér konumdecTBa
TETJIOTHI TIpH Terutonepenaye. [lonstue 00 agnadbaTHOM Tporiecce.

[lepBolii 3ak0OH TepMOIUHAMHUKU. BHyTpeHHsist sHeprus. KomudecTBo TemiaoTel U pabora
KaK Mepbl U3MEHEHUs BHYTPEHHEH YHEPTUU TEPMOIUHAMUYECKON CHCTEMBI.

Bropoil 3akoH TEepMOAMHAMHUKH JUIsI PABHOBECHBIX IIPOLIECCOB: 4Ye€pe3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOIMHAMMUYECKON CHCTEMbl MPOXOIUT €AMHCTBEHHas aauabara.
AOcomoTHas Temneparypa.

BTopoil 3aK0H TepMOJMHAMHKHU /JI1 HEPABHOBECHBIX MPOIECCOB: HEBO3MOXKHO MepeaTh
TEIJIOTY OT OoJiee XOJOJAHOrO Tela K Oojiee Harperomy 0Oe3 kommeHcaruu (Kmaysmyc).
HeoOpatumMocTh NpupOIHBIX TPOIECCOB.

[Ipunnumne! aeiictBus TernoBbix mammud. KIT/I.

Makcumansnoe 3nadenue KI1/1. {ukn Kapho.



DKOJIOTMYECKUE aCNEKThl UCIIOIb30BAHUS TEIUIOBBIX JBHUrarenei. TermioBoe 3arps3HeHue
OKPYXKAarOILEH CpeIbl.

TexHuuecKkrue yCTpOWCTBA U TEXHOJOTHYECKHUE MPOLECCHI: XOJOIWIBHUK, KOHIUIMOHED,
IU3ETbHBIA W KapOIOpaTOpHBIM JBUraTenu, mapoBas TypOWHA, MOJYyYEHUE CBEPXHU3KHX
TEMIIEpaTyp, YTWUJIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJb30BAHMEM TEIUIOBOIO HAcoca,
YTHIU3aUsS OMOOPTraHNYEeCKOTO TOTLTUBA JJIs1 BEIPAOOTKH «TEILTIOBOMY M AJICKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH a1nadaTHueCKOM pacIIupPEHUH.

Bo3nyniHoe oruuso.

CpaBHeHME YIEIbHBIX TEIIIOEMKOCTEH BEIIECTB.

CriocoObl I3MEHEHHSI BHYTPEHHEH YHEPTHH.

Hccnenoanue aquabaTHOro mpoiiecca.

KoMnbrorepHble MOAENH TEIUIOBBIX JBUraTENEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BELIECTBA.

HccnenoBanue aquabaTHOro mpoiiecca.

N3yuenne B3aMMOCBS3M DHEPTUU MEKMOJICKYJIIPHOTO B3aUMOJACHCTBUS U TeMIIEpaTyphl
KUIICHUS )KUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoobl.

[TapooOpa3oBanne u KoHJeHcalus. lVcnapeHue u KureHue. YJAenbHas TemaoTa
napooOpa3oBaHusl.

Haceimmennsie ¥ HeHacwllieHHbIE mapbl. KadecTBeHHass 3aBUCUMOCTH IIOTHOCTH U
JABJICHUS] HACBIIICHHOTO Mapa OT TEMIEpaTyphbl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JAaBJIECHUS B )KUKOCTH.

BnaxHocTs Bo3yxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIaXKHOCTb.

Teépnoe Teno. Kpucramnmuyeckue u amopdHbie Teaa. AHU30TPOIHUS CBOMCTB KPUCTAJIIIOB.
[TnaBrnenue u KpucTauU3anus. Y aenbHas TerioTa miaaBienus. Cyomumanus.

Hedopmaruu tBEpAOro Tenma. Pactsokenune u cxartue. Cosur. Monyne FOura. Ilpenen
yOpyrux aedopmanui.

TennoBoe pacmMpeHnue KUIKOCTEH U TBEPIBIX Te, 00bEMHOE U JTMHEHHOE paCIIUpEHHE.
AHTapMOHHM3M TEIUIOBBIX KOJEOAHUN YacTHUI[ BEIIeCTBA KaK MPUYMHA TEIMJIOBOTO PACHIMPEHUS
Ten (Ha KaYeCTBEHHOM YpPOBHE).

[Ipeo6pa3zoBanue 3HEPTUH B (Pa30BBIX MEepexoax.

YpaBHEHHE TEIUIOBOTO OalaHca.

[ToBepxHOCcTHOE HaTskeHHE. KoaduiimeHT mMOBEepXHOCTHOTO HaTshKeHUs. KanmunspHbie
ABJIEHU. [{aBlIeHne 1o UCKPUBIEHHON MTOBEPXHOCTHIO xuakocTH. Dopmyia Jlamaca.

TexHu4yeckne yCTpOMCTBA UM TEXHOJOTUYECKHE TMPOIECCHI: IKUIKHE KPUCTAIIIBI,
COBpPEMEHHBIE MaTEepHUaIbI.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenue. Kunenue npu noOHM>XEHHOM JaBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSIKEHHUS.

OnBbITHl ¢ MBUIBHBIMH TIEHKAMHU.

CwmaunBanue.



KannmispHsele sBieHus.

Moaenu HEHBIOTOHOBCKOHM JKUJIKOCTH.

CriocoObl U3MepeHUs BIAKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Bunbr nedopmanmii.

Habmonenne mansix nedopmanui.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3ydeHune 3aKkOHOMEPHOCTEN UCTIapEHUST )KUIKOCTEH.

W3MmepeHue yaeapHON TEIUI0ThI IIJIaBICHUS JIbJA.

M3yyeHue CBOMCTB HACBIIICHHBIX I1apOB.

W3mepenune abCOMIOTHOM BIAXKHOCTH BO3/1yXa M OIICHKA MAcChl MapoB B TIOMEIIICHUH.

N3mepenue ko3¢ puirenTa noBepXHOCTHOIO HATSKEHHUS.

N3mepenune monyns FOnra.

HccnenoBanue 3aBUCUMOCTH JieOopMalii PE3UHOBOTO 00paslia OT MPUIIOKEHHON K HEMY
CUJIBI.

Pasznea 4. diekTpoauHaMuUKA.

Tema 1. Inexmpuueckoe noe.

OnekTpuzanus Tea U e€ MposBIIEHUsA. DJEKTpUYecKuil 3apaa. [IBa BUaa 3JIEKTPUUECKUX
3apsaaoB. IIpOBONHMKM, NMPIEKTPUKH U IOJTYHPOBOAHMKH. ODJIEMEHTAPHBIA 3JIEKTPUUECKUIN
3apsj. 3aKOH COXPaHEHUs JIEKTPUUECKOro 3apsa.

BsaumopeiictBue 3apanoB. Toueunsle 3apsabl. 3akoH Kyiona.

Onekrpuueckoe nojue. Ero aelicTBue Ha 3JIEKTPUUECKHUE 3apsi/bl.

Hampspk€anocts  anektpudeckoro mois. IlpoOubiit 3apsa. JluHuM  HanpspKEHHOCTH
IEKTpUYECKOro nosist. OHOPOIHOE IINEKTPUUECKOE MTOJIE.

[ToTeHIManbHOCTD ANEKTPOCTATUYECKOTO MOJSA. Pa3HOCTh MOTEHLMANIOB U HAIpPSHKCHUE.
[ToreHunanbHast ~ dHeEprust  3apsga B JJEKTPOCTATHUYECKOM  IIOJIE. [Torenunan
aneKTpocTatnyeckoro mnosisd. CBsi3p HANpsDKEHHOCTH MOJS U PAa3HOCTH TOTEHLMATIOB  JUIS
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJJHOPOAHOTO, TaK M HEOTHOPOJHOTO).

[TpyHIMI CynepnO3ULIUH dJIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsina. Ilone paBHOMepHO 3apshkeHHOW cdepbl. Ilone paBHOMEpHO
3apsDKEHHOTO 1Mo 00BhEMY 1mapa. [lose paBHOMEpHO 3apsKEHHOW OECKOHEYHOW TIIOCKOCTH.
KapTuns! mMHNAN HAIPSYKEHHOCTH ITUX NOJIEN U SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEN.

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM TOJIE. Y CJIOBHE PAaBHOBECHS 3aps/10B.

JIMdIIeKTpUKY B AJIEKTPOCTaTUYECKOM Tosie. J{uanexkTpuueckas MpOHUIIaeMOCTh BEIIeCTBA.

KonneHncarop. DJIEKTPOEMKOCTh  KOHJIEHCATOpA. ONEeKTpOEMKOCTh  IIJIOCKOTO
KOHJIEHCATOPA.

[TapamienpHOe  coeguHeHWe  KOHAeHcaTopoB.  IlocnemoBarenbHoe — coenMHEHHE
KOHJIEHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JIBrKeHMe 3apsyKEHHON 4acTULBl B OAHOPOJHOM IEKTPUYECKOM IOJIE.

TexHnueckue yCTpONCTBA M TEXHOJOTMYECKHE IPOLIECCHI: DJIEKTPOCKOIN, JJIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHHUE AIEKTPONpruOOpOB, KOHIEHCATOPHI, TeHepaTop Bau e
['paada.

Hemoncmpayuu.

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

DIIEKTPUYECKOE MOJIE 3apAyKEHHBIX IIAPUKOB.



DIIEKTPHUYECKOE TTOJIE IBYX 3apsKCHHBIX TUIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne ['paada).

ITpoBOAHMKY B 3JIEKTPUUECKOM IIOJIE.

DJIeKTpOoCTaTUYECKas 3allMTa.

VYceTpoicTBO U IeCTBUE KOHAEHCATOPA ITOCTOSIHHOM U MEPEMEHHON EMKOCTH.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcCAaTopa OT IUIOIIAAW  IIJIACTHH,
paccTosHUSA MEX]y HUMU U AUAJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus AMEKTPUUECKOr0 MOJIs 3apsKEHHOI0 KOHJIEHCATopa.

3apszka 1 pa3psiika KOHAEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npaKmuxym.

OneHka cul B3aMMOJEHCTBUS 3apSKEHHBIX TEIL.

Habmroienue npeBpalieHus SHEPTruu 3apsKeHHOTr0 KOHJIEHCATOpa B SHEPTUI0 U3ITyUeHUs
CBETOAMO/1A.

W3ydeHue npoTeKkaHus TOKa B LI€NIH, COJAEprKaIled KOHIEHCaTop.

Pacnipenenennie pasHOCTM NOTEHUUANOB (HANpsDKEHHWs]) IPU  IOCIEA0BATEIbHOM
COEIMHEHUH KOHJAEHCATOPOB.

HccnenoBanue pa3psiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. llocmoannwlil 31eKMpuYecKull mox.

Cwuita Toka. [ToCTOSIHHBIN TOK.

VcnoBusi CymeCTBOBAaHMSI IOCTOSIHHOTO 3JIEKTPUYECKOTO ToKa. VICTOUYHMKM TOKa.
Hanpsixenue U u DJ1C &.

3akon OMa a1 yyacTKa LenH.

ONEeKTpUYECKOe  CONMPOTHUBIIEHHWE.  3aBUCUMOCTb  CONPOTHUBIIEHUS  OJHOPOIHOIO
IIPOBOJHMKA OT €ro JUIMHBI U IUIOUIAJHA IIONEPEYHOrO0 CEYEHUS. YEIBHOE CONPOTHUBIICHUE
BELIECTBA.

[TocnenoBarenbHOe, NapauIEIbHOE, CMEIIAHHOE COEAUHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AIeKTpudeckux 1eneit. [Ipasmma Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—Jlenuna.

MoIIHOCTB NEKTPUYECKOro TOKa. TernoBast MOIIHOCTD, BBIAENsIEMas Ha PE3UCTOPE.

OJIC u BHyYTpeHHEE CONPOTHUBJIICHHE WCTOYHMKA TOKa. 3akoH Owma g TOJHOM
(3aMKHYTO¥) 3JIeKTpUYECKOM 11er. MOIIHOCTh UCTOYHHKA TOKa. KOpoTKOo€e 3aMbIKaHUE.

Konzaencarop B 11enu NOCTOSIHHOTO TOKA.

TexHnueckne yCTpPONCTBA M TEXHOJOTMYECKHE IPOLIECCHl: aMIIEPMETP, BOJBTMETP,
peocTar, CYETUHUK MIEKTPUIECKON SJHEPIUH.

Hemoncmpayuu.

M3mepeHue cuibl TOKa U HaIIPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpPsDKEHUS [UId  PE3UCTOpa, JIaMIIbl
HaKaJMBaHUS U CBETOAMOA.

3aBUCHUMOCTh COMPOTHUBIIEHUS UWIMHIPUYECKUX TMPOBOJHUKOB OT JJIMHBL, IUJIOLIAAU
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa OT COINPOTUBIEHHS IIPU TOCTOSIHHOM
HaNPSDKEHUU.

IIpamoe n3zmepenune DJIC. KopoTkoe 3aMblkaHHE TajJbBaHUYECKOTO AJIEMEHTA M OIIEHKa
BHYTPEHHETO COIIPOTUBIICHHUS.

Crioco0bl coeTMHEHHs ICTOYHUKOB Toka, DJ{C Garapeii.



HccnenoBanye pa3HOCTH IMOTEHIUAIOB MEXKY MOJIOCAMHA UCTOYHMKA TOKA OT CHJIBI TOKa
B LIEIIU.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanye cCMENIaHHOTO COCIMHEHUS PE3UCTOPOB.

H3MmepeHue yaeapHOro COpOTUBIICHHS IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT HAIIPSDKEHUS JJIs JJaMIIbl HAKaJIUBaHMUSL.

VBenuueHue npezeia u3MepeHust amnepMerpa (BoIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/1C ralbBaHUYECKOr0 2JEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH NOTEHLIMAIOB MEXY MOJIFOCAMU UCTOYHMKA TOKA OT CHJIbI TOKa
B LIEIIN.

HccnenoBanue 3aBUCMMOCTH IIOJI€3HOM MOITHOCTH UCTOYHHUKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

OnekTpuueckas HPOBOAMMOCTb pA3JIMYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  CONPOTUBIEHUS  METAJUIOB  OT  TEMIIEpaTypBl.
CBepxnpoBOAUMOCTb.

DneKkTpruuecKkuil Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAMMOCTh MOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoza. IloaynpoBoHIKOBBIE TPHOOPHI.

ONEKTPUYECKUH TOK B JJIEKTPOJIMTAX. DJIEKTPOJIMTUYECKAS IUCCOLMALUA. DJIEKTPOJIU3.
3axonbl Dapazest 1U1sl 3JIEKTPOIU3A.

OnekTpuueckuii TOk B razax. CaMOCTOSTENBHBIM M HECAMOCTOSITENIbHBIN pa3psi.
Pa3znuynble TUIIBI cCaMOCTOATENBHOTO paspsaaa. Monnus. [lnazma.

TexHuueckne yCTpOHCTBAa W IPAKTUYECKOE IPUMEHEHHWE: Ta30pa3psAHble JIaMIIbI,
AIIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (HoToauon,
CBETOJIMOJ, TallbBaHWKA, paUHUPOBAHWE MEAM, BbHIIUIABKA AJIIOMHHMS, OSJIEKTPOHHAs
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

3akoHsbI 2nekTponusa apazes.

HckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOJYIPOBOJIHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuxym.

Habmronenue snextponunsa.

W3mepenue 3apsia 0JHOBAJIEHTHOTO HOHA.

HccnenoBaHue 3aBUCMMOCTH COITPOTUBIIEHHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JUOJA.

Du3nYecKHl MPAKTUKYM.

CniocoObl n3Mepenust (U3NYECKUX BEIHMYMH C UCIOJIb30BAaHUEM aHAJIOTOBBIX M IIU(POBBIX
U3MEPUTENIBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3mueckux BenuuuH. OlieHKa TpaHuIl
IIOTPELIHOCTEM.



[IpoBeneHNE KOCBEHHBIX HM3MEPEHUH, WCCICIOBAHUNM 3aBUCUMOCTEH  (U3UIECKHUX
BEJIMYMH, MPOBEPKA IMPEAJIOKEHHBIX THIOTE3 (BBHIOOp M3 PabOT, OMUCAHHBIX B TEMATHUYECKUX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOPHBIC PA0OTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Uzyuenue kypca ¢usuku yriyonaéHHoro ypoBHsA B 10 kiacce oCylIeCTBISIETCS ¢ YYETOM
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTHKH, OWOJIOTHUH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemnole nOHAMUA, CEA3AHHbBIE C UYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (hakT, runore3a, (Qu3uueckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, MO/IEIIb, U3MEPEHHE, MOTPEIIHOCTH U3MEPEHUM, U3MEPUTEIIbHbBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peunieHue cucTeMbl ypaBHeHuid. JluneliHas ¢yHkums, mnapadona,
runep6ona, ux rpaduku u cBoicTBa. Tpuronomerpuyeckue GyHKIIMN: CHHYC, KOCUHYC, TAHTE€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO. BEKTOphl M HMX MPOEKIMU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: Mexannueckoe IBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX ~ OpPraHM3MOB, TEIUIOBOE  3arpsi3HEHHE  OKPYXKArolled  Cpelbl,  yTWIn3alus
OMOOPraHMYECKOTO TOIUIMBA JJISl BBIPAOOTKH «TEIJIOBOM» M 3JIEKTPOIHEPTHH, MMOBEPXHOCTHOE
HATSDKEHUE Y KaNWUISIPHBIC SBJICHUS B IPUPOJIE, IEKTPUUECKUE SIBICHUS B )KUBOM MIPUPOJIC.

Xumua: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, MoJIy4YeHne HAHOMATEepUaoB, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEH U
ra3oB, OJKHUJIKHE KPHUCTAJJIbI, DJJICKTPUUYCCKHUE CBOWCTBA METAUIOB, AJICKTPOJUTHUYECKAS
JIUCCOITMAITNS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOTIHSI.

T'eozpaghus: BnaxxHOCTh BO3IyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHue IBUKEHHUM C UCMIOIB30BAHUEM MEXaHU3MOB, YUET CYyXOro U
KUJKOTO TPEHUST B TEXHHUKE, CTaTHYECKHE KOHCTPYKIUU (KPOHINTEHH, pemérdyaTsie
KOHCTPYKIIMH ), UCTIOIB30BaHUE 3aKOHOB COXPAHEHUs MEXaHUKU B TEXHUKE (THPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CrOpaHMs, MapoBas TypOWHa, OBITOBOW XONOIWJIBHUK,
KOHJIMLIUOHEP, TEXHOJOTHH TOJYYEHHS] COBPEMEHHBIX MAaTepuajioB, B TOM YHCIIE
HAaHOMATEepHaloB, M  HAHOTEXHOJOTMH,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30paA3PSIAHBIC JTAMITBI, TOTYITPOBOHUKOBBIE MPUOOPHI, TaThbBAHUKA.

11 KUIIACC

Pasznea 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumoneiicTBue MOCTOSIHHBIX MAarHUTOB M MPOBOAHUKOB C TOKOM. MarHuTHOEe moJe.
BekTop marHuTHOM MHAYKIMH. [I[puHIMN Cyriepno3niiny MarHUTHBIX NOJIeH. JIMHNKM MarHUTHOM
WHIYKITUH.

MarnuTtHoOe 1oJie TPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJIHMKA, KATYIIKA U KPYrOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Ammepa, e€ HanpaBJIE€HUE U MOTYJIb.

Cuna JlopeHua, €€ HampaBieHHE W MOAYJb. JIBHKEHHE 3apsSyKEHHOW 4YacTHUIbI B
OJTHOPOJAHOM MarHuTHOM mose. PaGora cuiel Jlopenna.

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



TexHHYeCKHne yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: IPHUMEHEHHE ITOCTOSHHBIX
MarHuToB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpoJABUraTesb SkoOu, YyCKOpPUTEIU
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nMHMH MHAYKUMM MarHuTHOTO IO IIOJIOCOBOTO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KaptvHa JMHHMA MAarHUTHOM MHIAYKUUMU TOJA JUIMHHOTO IIPSMOrO IIPOBOJHUKA U
3aMKHYTOT'0 KOJIBLIEBOTO IIPOBOJIHUKA, KATYILIKH C TOKOM.

B3anmopneicTBue IByX MPOBOAHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

HaOnronenue 1BUKEHUS IydKa 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeCTBUSA 3IEKTPOU3MEPUTENLHOIO IPUOOPAa MAarHUTOIEKTPUUECKONH CUCTEMBI.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomol, RPAKMUKYM.

HccenenoBanue MarHUTHOTO I10JIS TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (eppOMarHeTHKOB.

HccnenoBanue JeMCTBUS IOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuibl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHYKIIUM HA OCHOBE N3MEPEHUS CUIIbI AMIIEpa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHUTHOM MHAYKIMM. [loTOok BekTOopa MarHuTHOM HHAyKuuu. DC
MHAYKIMU. 3aKOH 3JEKTPOMarHUTHON uHAyKuuun Papanes. BuxpeBoe 3iieKTpuyeckoe IoJie.
Toku dyko.

O/1C nHayKIMK B IPOBOAHUKE, IBHKYILIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTE. Karylmika HWHAIYKTHBHOCTM B IL€NM IIOCTOSHHOTO TOKa. SIBineHue
camonHaykiuu. JIC caMOMHAYKIIHH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHudyeckne yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHl: HMHAYKIMOHHAs IICYb,
COJICHOMJI, 3aIIMTA OT JEKTPU3ALMH TEN TP JIBUKEHUN B MATHUTHOM I10JIE€ 3€MIIH.

Hemoncmpayuu.

Habmroienue siBieHus 31eKTpOMarHuTHOM WHIYKIIUH.

Uccnenoanue 3aBucumoctd IC HHIAYKIMM OT CKOPOCTH HW3MEHEHHS MAarHUTHOTO
IIOTOKa.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

Hccnenosanne 3aBucumoctu J/]C caMOMHIYKIIMU OT CKOPOCTH M3MEHEHMS CHJIbI TOKA B
LEIIN.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

OnpeneneHne NHAYKIMHA BUXPEBOTO MarHUTHOT'O TIOJISI.

HccnenoBaHue sBIE€HUS CAMOUHTYKIUH.

COopka MoAEH MEKTPOMAarHUTHOIO TeHepaTopa.



Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cuctema. CBOOOIHBIE KOJICOAHMSI.

['apmonnueckue  konebanus. KunHemaTmueckoe U JAMHAMHUYECKOE  OIMMCAHUE.
DHepreTuyeckoe OmucaHue (3aKOH COXpAaHEHHUS  MEXaHWYECKOW  »Hepruu). BriBojg
JUHAMHYECKOTO ONHCAHWS TApMOHMYECKHX KOJNICOAHWH W3 WX OJHEPreTUYeCKOro u
KMHEMAaTUYECKOTO OTHCAHHUS.

Ammmatyna u ¢aza xonebanuii. CBs3b aMIUIMTYAbI KOJICOAHWNW HMCXOMAHOW BEIIMYWHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora xonebanuii. Ilepro Manbix cBOOOIHBIX KOJIEOAHUN MAaTEeMaTHYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KoJIeOaHU TPYKMHHOTO MasiTHUKA.

[TonsTe o 3aryxarommx KkojeOaHusx. BeiHyxaeHHble KoneOanus. PesoHaHc.
Pe3zonancHas kpuBas. BiusHue 3aTyxaHusi Ha BUJ PE30HAHCHOM KPUBOU. ABTOKONIEOAHHUS.

TexHu4yeckne yCTpONCTBA W TEXHOJIOTMUYECKHE IIPOIECChl: METPOHOM, Yachl, Kaueiw,
MYy3bIKaJIbHBIE HHCTPYMEHTBI, ceiicmorpad.

Hemoncmpayuu.

3anuch KojaebaTenbHOr0 ABUKCHHUS.

HabGmronenre He3aBUCMMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHU rpy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyXxamuxX KOJIeOaHUH W 3aBUCUMOCTH TIEPHOa CBOOOTHBIX KOJICOaHUI
OT COMPOTHBIICHUS.

HccnenoBanue konebaHWl Tpy3a HAa MAaCCUBHOM IMpPYXKHHE C IeNbi0 (OPMUPOBAHUS
IpeJICTaBICHUH 00 neaqbHON MOJEIN IPYKUHHOTO MasiTHUKA.

3aK0oH COXpaHEHUs YHEPTUHU TIPU KOJIEOAHUSIX TPy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIEHHBIX KOJICOaHHIHA.

Habmtoienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

N3mepenue nepuoia cBOOOAHBIX KOJIEOAHUN HUTSHOTO U IPY>KMHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHUS TENa B X0JI€ KoJIeOaHUii Ha YIIPYroM TMOJIBEce.

N3yueHue ABUKEHUS HUTIHOTO MAasTHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

UccnenoBanue yObIBaHUS aMILTATY/IBI 3aTYXAOIIUX KOJIEOaHMIA.

HccnenoBaHue BBIHYKIEHHBIX KOJICOaHHIA.

Tema 2. dnexkmpomaznumnuole Koredanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJICOAHUST B HUJ€ATHHOM
konebarenbHOM KoHType. Dopmyna Tomcona. CBsi3p aMIUIMTYABI 3apsga KOHACHcaTopa C
aMIUTUTYION CHIIBI TOKA B KOJIEOATEIILHOM KOHTYPE.

3aKOH COXpaHEeHHsI SHEPTUU B HI€aTbHOM KOJeOaTeIbHOM KOHTYPE.

3aTtyxaromuye DJIeKTPOMarHuUTHbIE KojeOaHus. BBIHYXICHHBIE DJIEKTPOMArHUTHBIE
KoJIeOaHwusl.

[lepemenHbIii TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIMUTYAHOE M JEUCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSOKEHUS TIPU Pa3IUIHON (opMe 3aBUCHMOCTH TIEPEMEHHOTO TOKa OT
BpPEMEHU.

CunyconaanbHbI IEPEMEHHBIN TOK. Pe3ucTop, KOHJAEHCATOP M KaTyIIKa UHAYKTUBHOCTH
B LIENU CUHYCOUJAIBHOIO MEPEMEHHOIO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsKeHU M.

Wneanbublii Tpanchopmarop. [IponsBoncTBo, nepenada u norpeOiIeHUe >IEKTPUIECKON
SHEPTUHU.



DKOJIOTUYECKUE PHUCKHU IIPU INPOU3BOJACTBE 3JIeKTpodHepruu. KynbTypa mcnosb3oBaHus
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HHU.

TexHudyeckue yCTpPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: JJIEKTPUYECKUN 3BOHOK,
TEHEPaTOp IEPEMEHHOIr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOaHUH OT HHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcumsuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX 3JIEKTPOMAarHUTHBIX KOJeOaHHH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, kaTylka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3oHaHC mpu mocienoBaTelbHOM COCIMHEHUM PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCATOPA.

YCTpORCTBO M IPHHIIMIT ACUCTBHS TpaHCcHopMaTopa.

Mogenb IMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Wzyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIeI0BaTEIbHO COSAMHEHHbBIE KOHIEHCATOD,
KaTyILKYy U PE3UCTOP.

HaOnroneHnue 31eKTpOMarHuTHOIO Pe30HaHca.

HccnenoBanue padoThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAazHUMHbBLE 60IHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHus. [lomepednsle M IpoAobHBIE
BosIHBL. Ilepnon, ckopocTe pacnpocTpaHeHHs U JUIMHA BOJNHBI. CBONCTBA MEXAHMUYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBMS M3JIy4EHHUS DJIEKTPOMArHUTHBIX BOJH. B3anmHuas
OpHUEHTAIs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaXKEHHE, MPEIOMJIEHHME, IOJISIpU3alns,
uHTEephepeHIMs U AU(PaKIHSL.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHIMITBI paInOCBA3Y U TeJIEBUACHMS. Paaronokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
pamap, paauoNpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbpTpa3zByKoBas
JUArHOCTHKA B TEXHUKE U MEJIUIIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTpaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JUITMHBI BOJIHBI OT YaCTOThI KOJIEOaHHH.

Habmionenne oTpaxeHus U MPeIOMICHUS MEXaHUYECKUX BOJIH.

Habmionenue narepdepeHnnn 1 1udpakiind MEXaHHUECKUX BOJIH.

AKyCTHYECKUI PE30HAHC.



CBolicTBa yJIbTpa3ByKa M €ro MpUMEHEHHE.

HaGnronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M 4YacTOTOM
KOJICOaHUH.

HccnenoBanue  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTPa)KE€HUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIus.

Oo6HapyxeHne HHPPAKPACHOTO U YIBTPAPUOIECTOBOTO U3TYICHHIA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsamosinHENHOE pacIpOCTpaHEHHUE CBETa B OJAHOpOAHOM cpene. Jlyu cera. ToueuHslit
HMCTOYHHK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHune H300pakeHUN B IIOCKOM
3epkaie. Cheprudeckne 3epkaia.

[Ipenomnenue cBera. 3akOHBI TMPEIOMJICHHS CBeTa. AOCOJIOTHBIM  IOKa3aTelb
npesnoMieHuss. OTHOCUTENbHBIA MOKa3aTenb MpeaomiieHHus. [locTOSHCTBO 4acTOThl CBeTa M
COOTHOUIEHHUE JIIMH BOJIH MPU NEPEX0Je MOHOXPOMATHYECKOTO CBETA YEpe3 IpaHully pasjena
JIBYX ONTUYECKUX CPEI.

Xon nyueit B mpusme. ucnepeus ceera. ClioxHBIH cocTaB Oenoro cera. Liger.

[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yro MOJIHOr0 BHYTPEHHETO OTPAKEHHUS.

Cobuparomue W paccewBarouiye JUH3bL. ToHKas nuH3a. DOKYyCHOE paccTOSHUE U
ONTHUYECKasl CHUJIa TOHKOHM JIMH3BI. 3aBUCHUMOCTH (DOKYCHOTO PACCTOSHHS TOHKOH clepudecKkoit
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENILHOTO MOKa3aTess MPeIoMIICHHUS.

dopmyiia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xox ny4a, IpOUIEANIEro JIUH3Y MO TPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKOU OCH.
[TocTpoenue n300pakeHU TOYKK U OTpPe3Ka MPSIMOU B COOMPAIOIIMX U PACCEUBAIOIIUX JTMH3AaX
U UX CHUCTEMaX.

OnTuueckue npubdopsl. Pazpemaroras ciocoOHocTh. ['11a3 Kak onTuveckas cucrema.

[Ipenenbl IpUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonmnoBas onrtuka. WHrepdepennus cera. KorepeHTHbIe HMCTOYHUKH. Y CIOBHS
HaONIOZICHUST MaKCUMYMOB W MHHUMYMOB B HMHTEP(EPEHIIMOHHONW KapTUHE OT JABYX
KOT€pPEHTHBIX UCTOYHUKOB. [IprMepsI kitaccuuecknx HHTEp(EPEHITMOHHBIX CXEM.

Hudpakmus cBera. [JudpakiuuonHas pemérka. YcioBue HAOMIOACHHUS TIJIAaBHBIX
MaKCHUMYyMOB TP MaJIeHUA MOHOXPOMATHYECKOTO CBETA Ha TUPPAKITMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHu4yeckue yCTpONCTBAa W TEXHOJOTUYECKHE TMPOLECChl: OYKM, JYyINa, MNEePUCKOIL,
dboToanmapar, MHUKPOCKOI, TMPOESKIIMOHHBIN ammapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccnenoBanue npenomMiIeHus CBETa.

Habmtoienue noaHoro BHyTpeHHEro oTpakeHus. Mojienb cBeToBoa.

HccenenoBanue xoa CBETOBBIX MTYYKOB Yepe3 INIOCKONAPAILIEIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.

Mopenu MUKpOCKOTa, TEIECKOIIA.

Hab6nronenue natepdepeHIinm cBeTa.



HaOnroneHue 1BETOB TOHKHX IUIEHOK.

HaGmonenue nudpakiuu cBera.

N3yuenne qupakinOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucrnepcuu cBera.

Habmronenue noisipu3aniu cBeTa.

[TpuMeHeHne NOISPOUIOB IS U3YUSHHSI MEXaHUYECKUX HAMPSKCHHMN.

Yuenuueckuit 3xcnepumenm, nabopamopnsie pabomot, nPAKMUKYM.

W3mepenue nokasaTesis NpeoMIICHHs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHSI OT BELIECTBA (HAa MPUMEPE KHUIKUX
JIUH3).

N3mepenue poKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenne n3o0paxeHus: B CUCTEME U3 IUIOCKOTO 3epKaa U JIMH3bI.

[Tony4yenne n300paxeHUs: B CHCTEME U3 JBYX JIMH3.

KoHcTpynpoBanue TeneCKOMMYECKIX CHCTEM.

HaGnronenue nudpakunu, MHTEpHEpEeHIUHN U NOJSpU3aluK CBETA.

W3yueHue noasipu3aluy cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne naTepHEpEHINH Ja3epHOTO N3TYICHUS Ha IBYX LIEIISX.

Hab6mronenue nucniepcumu.

HaGnronenue u uccnenoBanue AM(PpPaKkMOHHOTO CIIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnune criekTpa U3ydeHHs CBETOAMOAA TPU TIOMOIIH TU(PAKIIMOHHOHN PEIIETKH.

Pa3nes 6. OcHOBBI cielUAJIbLHOM T€OPUU OTHOCUTEIbHOCTH.

['paHuIIbIl MPUMEHUMOCTH KJIaCCMUECKOM MexaHukd. IlocTymarel cnenuaabHON Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcioBue
npUuIMHHOCTH. OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeIUIeHHe BPEMEHH M COKpaIleHUe
JUINHBI.

OHeprusi U UMIYNbC PEIATUBUCTCKOM YaCTUIBI.

CBsI3b MacCHI C SHEPTHEN U UMITYJIECOM PEISITUBACTCKON YaCTHIIBI. DHEPTHUS TIOKOSI.

TexHUYecKkne YCTPOWCTBA M TEXHOJOTMYECKHE MPOIECChl: CIYTHUKOBBIE NMPHEMHUKH,
YCKOPHUTENH 3apsHDKEHHBIX YacTHULL.

VYyeHnueckuit HIKCIIepUMEHT, J1abopaTOpHbIE pabOThI, TPAKTHKYM.

Omnpenenenre UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUL (1Mo gororpadusMm TpeKoB
3apsDKEHHBIX YacTHUI] B MArHUTHOM TI0JIE).

Pa3nea 7. KBantoBasi pusuka.

Tema 1. Kopnyckynapnuo-601no80il Oyaiusm.

PaBHOBecHOE TemiIoOBOE W3NIydYeHHE (M3IIyYeHHE aOCONIOTHO HYEPHOrO Tena). 3aKoH
cmenienust Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

®otoadpdext. Onbitol A. I'. Cronerosa. 3akoHbl (poTtodddexra. YpaBHeHHEe DHUHIITEHHA
st potordexra. «KpacHas rpanuna» dpotodrddekra.

JlaBneHue cBeTa (B 4YacTHOCTH, MIABJIEHHE CBETa Ha aOCOJIIOTHO MOMIOLIAIOIIYI0 H
abcooTHO OoTpaskarollyio mosepxHocth). OnbiTh I1. H. JleGenena.



BosHoBbie cBoiicTBa wactull. Bonnbl ne bpoitns. JlnvHa BosHbl ne bpoing u pasmepsl
00JlaCTH  JIOKaNW3alMK  JABWXKYLIEHCs 4acTullbl.  KopmycKylsipHO-BOJTHOBOM — Ayalu3M.
Judpakius 37eKTPOHOB Ha KpHUCTAIIAX.

Crnenuduka uzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéunocTe [ efizendepra.

TexHuuyeckue ycTpoWcTBa M TEXHOJIOTHYECKUE IMPOLECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
dboTogaTunK, TyHHEIBHBIA MUKPOCKOII, COTHEUHAst OaTtapesi, CBETOAHOI.

Hemoncmpayuu.

®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOMU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUS! TIOIYTIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Conneuynas 6arapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue horope3ucropa.

N3mepenue noctossHHOM [Inanka Ha ocHOBe rccnenoBanus hotodddekra.

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

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICJIOBAHUIO CTpOeHUs aToMa. [imaneraprast moaens atoma Pesepdopra.

[Toctrymarel Bopa. M3nydenne u moriomeHue (OTOHOB MPH TEPEXOe aromMa ¢ OIHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOAA.

CrnoHTaHHOE W BBIHYXKJIEHHOE U3yueHue ceera. Jlazep.

TexHu4yeckne yCTpPOWCTBA M TEXHOJOTHYECKHUE TMPOIECCHI: CHEKTPAIbHBIM aHaIMU3
(cTIeKTpOCKOI), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnsie pabomul, npaKkmuxym.

HabGmronenue nuHeyaToro crexkTpa.

HccnenoBanue cnekTpa pa3pekKeHHOr0 aTOMApHOI'O BOJOPOJA U U3MEPEHHE MOCTOSHHON
Pun6epra.

Tema 3. Quszuka amomHozo A0pa u 31eMEHMAPHBIX YACHUY,.

Hyxnonnas monens sigpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe ducio sjpa.
N3oTomnsl.

PaguoakTuBHOCTE. Anb(a-pacnaj. IJIEKTPOHHBIM U MO3UTPOHHBINA OeTa-pacmaa. ['amma-
U3ITy4yeHue.

3aKOH paguOaKTUBHOrO pacmnana. PagmoakTuBHBIE H30TONBI B mpupone. CBorcTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHbBIN
¢don uznyuenus. Jlozumerpus.

DOHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegexT maccol sapa.

SAnepupie peaknuu. Jlenenne wu cuHTe3 saep. SnepHeie  peakTopbl. [Ipobiembr
YOPABJISIEMOTO  TEPMOSIIEPHOIO CHUHTE3a. OKOJOTUYECKHE aCHEKThl PpPa3BUTUA  SAEPHOU
SHEPIeTUKHU.

Mertoabl perucTpaiuuu U UCCIEI0BAHNS JIEMEHTAPHBIX YAaCTHULL.



DyHIaMeHTAIbHBIE B3aUMOJCHCTBUA. baprnoHbl, Me30HBI M JeNTOHBI. [IpeacraBienue o
CranpaptHoil mosienu. KBapk-ritooHHas MOJEIb a[pOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHAs SHEPIUsL.

EnunctBo duznyeckoil KapTUHBI MUpA.

TexHu4eckue yCcTpOHWCTBa M TEXHOJIOTMYECKUE MPOLECCHI: JO3UMETpP, Kamepa Buibcona,
SJIEPHBI  PEaKTOp, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIH30BAHUEM JI03UMETPA.

W3ydenue norionieHus 0eTa-4acTul] aTFOMHUHACM.

Pa3nen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH.

Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukinagHoe ©W  MHUPOBO33PEHUECKOE 3HAUCHHUE
actpoHoMud. [IpUMEHUMOCTh 3aKOHOB (HU3UKKA JUII OOBSCHEHUS TPHUPOJBI KOCMHYCCKHX
00BEKTOB.

Metoabl acTpoHOMHUYECKHX HccieqoBaHui. COBpEMEHHbIE ONTHYECKUE TEJIECKOIIbI,
paznoTeNeCKOMbl, BHEaTMOC(hepHasi acTpOHOMHUSL.

Bun 3Bé31H0r0 HeOa. Co3Be3us, spKue 3BE3/1bl, IUIAHETHI, UX BUAMMOE JIBIKECHUE.

ComnneyHas cuctema.

Connue. Conneunas akTuBHOCTh. McTtounuk snepruu ConHia v 3BE31.

3BE3/1bl, HX OCHOBHBIE XapakTEPUCTUKU. Jluarpamma «CHEKTpaJbHBIA Kjlacc —
CBETUMOCTBY. 3BE3/bI TJIABHOW MOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JIJIst
3BE31 TJIABHOM  MOCJENOBAaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE34. CoOBpEeMEHHBIC
MIPEACTABJICHUS O IPOUCXOKACHUH U 3BOOIMH COJIHIIA U 3BE3/1. DTaIbl )KU3HU 3BE3L.

Mneunsiii [1yTs — Hamia ["anaktuka. [Tonoxxenne n neuxenne Connua B ['anaktuke. Turbl
rajakTuk. Pagnoramaktuku u kBazapbl. YEpHBIE IBIPHI B SApPaX TaTAKTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe nznyueHue.

Macmrabnas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npobieMbl acCTpOHOMUH.

Yuenuueckue naonrooenus.

HabGmionenust  3BE3mHOrO Heba  HEBOOPYKEHHBIM  IJ1a30M C  HCHOJIB30BaHUEM
KOMIBIOTEPHBIX TMPWJIOKEHUNW MJIsi  ONpeAeNieHUs] TOJOXKEHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31us1 CeBEpHOTO MOTYIIapHsl U sIPKUE 3BE3IBI.

Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAHHOCTEH U 3BE3AHBIX CKOTUICHHH.

Du3nYecKHl MPAKTUKYM.

CriocoOb1 u3MepeHus GU3NUECKUX BEJIHMYUH C HCIOIh30BAaHUEM aHAJIOTOBBIX U IH(PPOBBIX
W3MEPUTEIBHBIX TPUOOPOB U  KOMITBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  TIOTPEITHOCTH  HW3MepeHud  (usumyeckux BenuuuH. OIleHka TpaHUIl
IIOTPELIHOCTEM.

[IpoBeneHNEe KOCBEHHBIX HW3MEPEHHM, WCCIEJOBAHUNA 3aBUCHUMOCTEH  (pU3MUecKux
BEITMYWH, MPOBEPKA MPEIIOKEHHBIX THUIIOTE3 (BBIOOp M3 pabOT, OMUCAHHBIX B TEMaTUUYECKHX
pasnenax «Y4eHUYECKUH IKCIIEPUMEHT, JJa0OpaTOpHbIE pa0OThI, TPAKTUKYM»).

O0o0maroniee NOBTOpPeHHUeE.

OO0o0OmieHne W CUCTeMaTu3alusl  COAepX aHusl  pas3neinoB Kypca «MexaHuKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DJIeKTpoauHamukay, «KoneOaHus U BOJHBIY,



«OCHOBBI CHeIUaNbHON TEOpUU OTHOCUTENbHOCTHY», «KBanTOBass (Qusuka», «IIeMEHTHI
ACTPOHOMHH U acTPODUZUKIY.

Ponp ¢u3mku w acTpoHOMHH B JKOHOMHUYECKOW, TEXHOJOTHYECCKOW, COIUAIBHONH H
STUYECKON cdepax [eATeNbHOCTH YeloBeKa, pPOjdb M MeCTO (U3MKH M acTPOHOMUU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, 3HAYCHHE OMNHCATEIbHOW, CHCTEMaTU3UPYIOLIEH,
OOBSICHUTEIBHOM U MMPOrHOCTHYECKON (DYyHKIMIA (pru3ndecKoil Teopuu, poib HGU3NIECKON Teopun
B ()OPMUPOBAHUU TMPEACTABICHUN O GU3NYECKON KapTHHE MHPA, MECTO (U3UYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢puszuku yriayonéHHoOro ypoBHs B 11 kilacce ocymiecTBisieTcs ¢ y4éTom
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTHKH, OWOJIOTHH, XHMHUH,
reorpauu ¥ TEXHOJOTHU.

Mesicnpeomemusie nOHAMUA, C6A3AHHbBIE C UYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, Hay4YHbIA (akT, rumore3a, (Qu3MUeckas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOICHUE,
OKCIIEPUMEHT, MOJICTTHPOBAHKE, MOJICIh, H3MEPEHHE, TTOTPEITHOCTH U3MEPEHUHN, H3MEPUTETHHBIC
npuoOopsI, IU(poBas 1ad0paTOPHs.

Mamemamuka: peuieHre cucTeMbl ypaBHeHHI. Tpuronomerpuueckue (yHKIHUU: CHHYC,
KOCUHYC, TaHTCHC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKISCTBO. BEKTOpHI M WX
MPOSKIIMA HAa OCU KOOPIHMHAT, CIOKEHUE BEKTOPOB. [IpoM3BOMHBEIC 3JIEMEHTAPHBIX (DYHKIIUU.
[Tpu3naku mo100Us TPEYrOIbHUKOB, OMPEIeIeHNE TUIOMIAIN TUIOCKUX GUTyp U 00bEMa Te.

buonozua: snektpuueckue SBICHHS B JKUBOM Npupojie, KojeOaTelbHbIE ABMKEHUS B
JKUBOM  TIPUpPOJAE,  DKOJOTUYCCKHUE  PUCKA  TPU  TPOU3BOACTBE  AJICKTPOIHEPIHH,
JJIGKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOMIEH Cpelbl, YJIbTPa3BYKOBas JIMArHOCTHKA B
MEAUIIMHE, ONITUYECKUE SIBJICHUS B )KUBOU MPUPOJE.

Xumusa: CTpOeHHE aTOMOB M MOJIEKYJ, KpUCTaJNIMYecKas CTPYKTypa TBEPABIX Tell,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUTMUECKOHN PEIIETKY, CIIEKTPAIBHBIN aHAIN3.

T'eozpaghusa: MarHuTHBIC TIOMIOCA 3E€MITH, 3aJIe)KW MArHUTHBIX Py, POTOCHEMKA 3eMHOMN
MOBEPXHOCTH, cericMorpad.

Texnonozusn: npuMeHEHNE TOCTOSHHBIX MarHUTOB, AJMEKTPOMArHUTOB, IEKTPOABUTATEND
SxoOm, reHepaTop TEPEeMEHHOTO TOKa, WHAYKIIMOHHAS TIeYb, JIMHHUH O3JIEKTpoIepenad,
QJIGKTPOJIBUTATENb, pPajiap, pPaaIuONPUEMHUK, TEIIeBU30p, aHTeHHa, TenedoH, CBU-neus,
yIbTPa3ByKOBasi IHArHOCTHKA B TEXHUKE, MPOEKIIMOHHBIA ammapar, BOJIOKOHHAs OINTHKA,
conHe4Has Oarapesi, CIyTHUKOBbIE MPUEMHUKH, S/IEPHAsI JHEPTETUKA U HKOJIOTHUECKUE aCTIEKThI
€€ pa3BUTHSL.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3HUKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI
JIn4HOCTHBIE pe3yabTaThl OCBOCHMs yueOHOro npeamera «dusnka» I0JKHBI OTPAXKaTh
TFOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTPEHHEH
NO3UIMEN JIMYHOCTH, CHCTEMON LIEHHOCTHBIX OpHEHTAlMil, IO3UTUBHBIX BHYTPEHHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJAWIUOHHBIM IICHHOCTSAM POCCHICKOrO  OOIIecTBa,
pacIIupeHNe KU3HEHHOTO OIBITA U OIBITA ACATEIBHOCTH B IIPOLIECCE PEATU3AaLUNA OCHOBHBIX
HaIPABJICHU! BOCIIUTATEIBHOMN AEATEIbHOCTH, B TOM YHCJIE B YACTH:
IrPaKIAHCKOI0 BOCIIMTAHMSA:
e CchOPMHUPOBAHHOCTb  TIPAXJAHCKOM  MO3MIUM  OOYydYalooLerocss Kak akTHUBHOIO U
OTBETCTBEHHOTI'0 YJIEHa POCCUNCKOI0 OOLIECTBA;
® [IpUHATHE TPAJAULMOHHBIX OOIIEYEIOBEYECKMX TI'YMAaHUCTHUECKUX M JIEMOKPATUYECKUX
IICHHOCTEIA;
® TOTOBHOCTb BECTHM COBMECTHYIO [E€ATEIBHOCTh B HHTEpECax TIpaKAaHCKOro oOIIecTBa,
y4acTBOBaTh B CAMOYIPABIECHUHN B 00pa30BaTeIbHON OpraHU3alui;
e yMEHHE B3aUMOJICHCTBOBaTb C COLMAJIbHBIMU HMHCTUTYTAMH B COOTBETCTBHM C UX
(GYHKLIMSAMU ¥ Ha3HAUECHUEM;
® TOTOBHOCTb K TYMaHUTAPHOMN U BOJIOHTEPCKOM AEATEIBHOCTH.
NATPHOTHYECKOI0 BOCIIUTAHHSA:
e c(OopMHPOBAHHOCTH POCCUICKOMN rpa’kJaHCKOW MIEHTUYHOCTH, aTPUOTU3MA;
® [ICHHOCTHOE OTHOIIEHHWE K TOCYAApCTBEHHBIM CHMBOJAM, JOCTHXKEHHUSIM pPOCCHICKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:
e copMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO IIOBEICHUS;
e CrocoOHOCTH OIIEHMBATh CUTYAllMIO M NMPUHUMATh OCO3HAHHbBIE PELICHMS], OPUEHTUPYICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B JESITEIBHOCTH YYEHOTO;
® OCO3HAHME JUYHOI'O BKJIaJa B IOCTPOCHHE YCTOMYUBOTO Oy IyILEro.
ICTETHYECKOT0 BOCIIMTAHMSA:
® OCTETHMYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYas ICTETHKY HAy4YHOTO TBOPYECTBA, MPHUCYIIETO
¢du3nyeckoil Hayke.
TPYAOBOI0 BOCIIMTAHMSA:
® UHTepecC K pa3auyHbIM chepaM npodecCHOHAIBHON AeATEIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ ¢u3MKOW M TEeXHUKOW, yMEHHE COBeplIaThb OCO3HAHHBIA BBIOOp Oynymiel mpodeccuu u
pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;
® TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa3OBaHHIO B 00yacTu (U3UKHA Ha
MPOTSHDKEHUH BCEH KU3HU.
IKOJIOTHYECKOr0 BOCTIMTAHUSA:
e cOpMHPOBAHHOCTh 3KOJOTMYECKOW KYJIbTYPhl, OCO3HaHHME TJI00AJIbHOIO Xapakrepa
HKOJIOTHYECKUX MPobIIeMm;
® [JIJAHUPOBAHUE U OCYLIECTBIIEHUE JEHCTBUI B OKpPYXAIOUIEH Cpelie Ha OCHOBE 3HAHUS Lieel
YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA;
® pacCIIMPEHHE OIBITA AEATEIBHOCTH IKOJIOTHUECKOMN HAPaBIEHHOCTH HA OCHOBE UMEIOLIUXCS
3HaHUH 10 PU3HKeE.
LHEHHOCTH HAYYHOI'0 MO3HAHUSA:



e chopMHpPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bU3HYEeCKON HAYKH,

® 0CO3HaHHWE [IEHHOCTH HAay4YHOW AEATEIBHOCTH, TOTOBHOCTh B MpoIlecce MU3ydeHHs (PH3UKU
OCYILECTBIISATh TPOCKTHYH W HCCICIOBATENBCKYIO JICATEIBHOCTh WHIWBUAYAIbHO U B
rpymrme.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS
ba3oBble JJornveckue a1elCTBUS:

® CaMOCTOSATENBHO (QOPMYIUPOBATH M AKTyaJU3UpPOBATh NPOOJIEMY, paccMaTpuBaTh ¢
BCECTOPOHHE;

®  ONpEAENATh LEJN ICITENbHOCTH, 33/1aBaTh MMAPAMETPbl U KPUTEPUU UX JTOCTHKCHUS,

®  BBIABIISATH 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B PACCMATPUBAEMBIX (PU3HUCCKUX SIBIICHUSX;

e paspabarbIBaTh IJIaH PelICHUs MPOOJIEMBI C YUETOM aHaIM3a UMEIOIIUXCS MaTepPUATbHBIX U
HEMAaTEPHUAIBHBIX PECYPCOB;

® BHOCUTb KOPPEKTUBBI B JESATEIbHOCTb, OLEHUBATH COOTBETCTBUE pPE3YJIbTATOB IIEJISIM,
OLICHUBATh PUCKU MOCIEACTBUM IESITEIBHOCTH;

® KOOPJIWHUPOBATH M BBHINOJHATH PAOOTy B YCJIOBHUSX pEATbHOTO, BHUPTYAJIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

® pa3BUBATh KPEATUBHOE MBINLJICHUE MTPU PEIICHUN KU3ZHECHHBIX TIPOOIEM.

ba3oBble nccienoBarebcKue AeiCTBHUA.

e BJAJACTh HAYYHOW TEPMHHOJOTHUEH, KIIIOYEBBLIMU TOHATHSIMH U MeETOoAaMH (HU3UIECKOI
HayKU;

® BJAJCTh HAaBBIKAMHU YYEOHO-HCCIEAOBATEIBCKONM M TPOCKTHOW JEATEILHOCTH B 00JACTH
(bU3HKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY IMOHMCKY METOJOB PElICHUs
3a/1a4 PU3NYECKOTO COeP KaHUS, TPUMEHEHHUIO Pa3IMYHbIX METOJIOB MMO3HAHUS;

e BJIAJECTh BUJAAMM JIEATEIHOCTU IO IMOJYYEHUIO HOBOTO 3HAHMS, €ro HHTEpIpETalui,
npeoOpa3oBaHUI0 M TMPUMEHEHHUIO B PA3IMYHBIX yYEOHBIX CHUTYallUsiX, B TOM YHCJE TpH
CO3/1aHUU Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

® BBIABJIATH IPUUYMHHO-CIIE/ICTBEHHBIE CBSI3U U aKTYaJIU3UPOBATh 3a7ady, BbIIBUTATh TUIIOTE3Y
€€ pellIeHMs], HAXOJUTh apryMEHThI JIsI JOKAa3aTeIbCTBA CBOMX YTBEPXKICHUM, 3a]1aBaTh
napameTpbl U KPUTEPUH PEIICHNUS,

® AHAIM3UPOBATH MOJYYEHHBIC B XOJI€ PEIICHUS 33a4d PE3YJIbTaThl, KPUTUYECKH OIICHUBATh
UX JOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

e CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaATEIILHON JIEATEILHOCTH, B TOM
qrclie TPU U3YYCHUU (DU3HKHY;

e J1aBaTh OIICHKY HOBBIM CHUTYAIUsM, OIIEHUBATh MPHUOOPETEHHBIN OIIBIT;

® yYMETh MEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHICCKYIO 00JIACTh KUZHEICATSILHOCTH;

® yMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTEH;

® BBIIBUTaTh HOBBIE UJIEH, PEJIaraTb OPUTMHAIIbHBIE TIOJIXO/Ibl U PEILICHNUS;

® CTaBUTH MPOOJIEMEBI U 33/1a4H, TOMMYCKAIONINE ATbTEPHATUBHBIC PEIICHHSI.

Patora ¢ undopmaunmeii:



e BIAJCTh HABBIKAMH MONy4YeHUS HHPOpMaANmH (GU3UIECKOTO COACPKAHUS U3 HCTOYHHKOB
pa3HbIX THUIOB, CAMOCTOATEIBHO OCYLIECTBIATH IIOMCK, aHAIMW3, CHCTEMAaTH3alUI0 WU
UHTEPIPETANNIO HHPOPMAIIMK Pa3INYHBIX BUOB U (OPM MpeaCcTaBICHUS;

®  OIEHUBATh JIOCTOBEPHOCTh MH(OPMALINK;

® ICIIOJIB30BATh CPEJICTBA MH(POPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTUN B PEUICHUH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX 1 OPraHU3aI[MOHHBIX 33/1a4 ¢ COOJII0IeHHeM TpeboBaHU
OPrOHOMUKH, TEXHUKHA O€30MAaCHOCTH, TUTHEHBI, PECypcoCcOEpe:KeHHUs, TIPABOBBIX W
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€301acHOCTH;

® CO3[aBaTh TEKCTHI PU3NYCCKOTO COACPNKAHUS B PA3TUYHBIX opMaTax ¢ yuéTOM Ha3HAYCHUS
uH(pOpMallMl U LENeBOW ayAUTOPUU, BHIOMpas ONTUMAJIbHYIO (GOpMY MpEICTaBICHUS U
BU3YaIH3alUU.

KoMMmyHnKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

®  OCYIIECTBIISTH OOIIEHUE HAa YPOKax (PU3UKU U BO BHE-YPOUHOH JEATEIHbHOCTH;

® pacrno3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CUTYallui U CMATYaTh KOH(INKTHL;

® pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB;

® TIOHMMAaTh U MCIOJB30BaTh MPEUMYIIECTBA KOMaH/IHON U MHAUBUYaTbHON paOOTHI;

e BHIOMpATh TEMAaTUKY U METO/Abl COBMECTHBIX JEUCTBHHM C Y4ETOM OOIIMX HMHTEPECOB H
BO3MOYKHOCTEH Ka)KJ0T0 YJeHA KOJIEKTUBA;

® TIPUHUMATH L€ COBMECTHOM JEATEIHHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH JICUCTBUS
no e JOCTUKEHHUIO: COCTaBIAThH IJIaH ACHCTBWIA, pacHpeneNiaTh poid ¢ Y4ETOM MHEHUU
Y4aCTHUKOB, OOCYXAaTh PE3yIbTaThl COBMECTHON pabOTHI;

® OIEHUBATh KAUYECTBO CBOETO BKJIAJIa M KAKJOTO yYACTHHKA KOMaHAbl B OOIINIA pe3ylbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

e [QpeajaraTb HOBBIE IPOEKTHI, OLIEHUBATh HUAEH C TO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKON 3HAUUMOCTH;

® OCYUIECTBJATH MO3UTUBHOE CTPATETMUECKOE MMOBEICHHUE B PA3IMUHBIX CUTYALUSX, TPOSIBIATh
TBOPYECTBO U BOOOpakeHUE, OBITh MHUIIMATUBHBIM.

PerynasiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:

® CaMOCTOSATENILHO OCYIIECTBJISATh IO3HABATENBHYIO JEATEIbHOCTh B 00JacTH (UBHKH U
ACTPOHOMUH, BBISIBISITH MIPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

® CaMOCTOSATENHO COCTABJIATH IUJIaH PEMICHHUs] PAacYETHBIX M KA4eCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHHS] TPAKTHYECKOH paboOThl C Y4ETOM HUMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHN;

® J1aBaTh OLICHKY HOBBIM CUTYalUsIM;

® pacHIMpsATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JTUIHBIX MPEAMOYTECHUN;

e jieNaTh OCO3HAHHBIA BBHIOOp, apTyMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pEILICHHUE;

® OIICHUBATh MPUOOPETEHHBIN OIBIT;

e CcrnocoOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO SPYAUINH B 00J1acTH (DU3UKH, TTOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTE/IEKT:

e J1aBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTb, OLICHHBATh

COOTBETCTBUE PE3YJIbTATOB LIEIISIM;



e BJAJETh HaBbIKAMM MO3HABATEILHOM peIEeKCUN KaK OCO3HAHUS COBEpPILIAEMBIX JEHCTBHHA U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YJILTATOB U OCHOBAaHU;
® UCHOJIb30BATH NPUEMBI peIEKCUN AJIs OLEHKU CUTYalluH, BEIOOpA BEPHOTO PELICHHUS;
® yMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NPUHUMATh PELICHUS 110 UX CHIKEHUIO;
® [IPUHUMAaTbh MOTUBBI U APTyMEHTHI IPYIUX [IPU aHAIU3E PE3YIbTATOB AESITEIbHOCTH;
® [pUHUMATH ceOs, TOHUMAsI CBOM HEAOCTATKH U JIOCTOMHCTBA;
® [IPUHUMATh MOTUBBI U aPIYMEHTHI IPYTUX NIPH aHAIN3€E PE3YJIbTATOB JESATEIbHOCTH;
e [IpU3HABATh CBOE MPABO U MPABO JPYTUX HA OLIMOKH.
B mpouecce AOCTHXKEHHS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI 1O (pu3mKe ams
YPOBHS CpeaHEro o0Iero oopa3oBaHus y 00yUYaONUXCSl COBEPIICHCTBYETCS IMOIIMOHATBHBIN
UHTEJUIEKT, PeAIoaralouui chopMIUpOBaHHOCTE!
® CaMOCO3HAHHS, BKIIIOYAIOIIErO CIIOCOOHOCTh MOHMMATh CBOE SMOLMOHAIBHOE COCTOSHUE,
BUJICTh HAIIPABJICHUS Pa3BUTUS COOCTBEHHON SMOLMOHAIBHOI cdepbl, ObITh YBEPEHHBIM B
cebe;
®  CaMOpEryJIMpOBaHUs, BKIIIOYAIOIIEIO CAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTh
3a CBOE IMOBEJEHHE, CIHOCOOHOCTh AJANTHPOBATHCA K SMOLMOHAJIBHBIM HM3MEHEHUSIM U
IPOSBIIATE THOKOCTh, OBITh OTKPBITHIM HOBOMY;
e BHYTpPEHHEH MOTHMBALIMM, BKIIOYAIOIIEH CTpeMJIeHHE K JOCTH)KEHUIO LEeIH M ycIexy,
ONTUMMU3M, UHULIMATUBHOCTb, YMEHHUE IEHCTBOBATh, UCXO/ISl U3 CBOUX BO3MOXKHOCTEH;
® DOMIIaTUM, BKJIIOYAIOLIEH CIIOCOOHOCTh IOHHMMATh S3MOLMOHAJIBHOE COCTOSIHUE JpPYTHUX,
YYUTHIBATh €r0 TPU OCYIIECTBICHHH OOIIEHHS, CIIOCOOHOCTh K COYYBCTBHIO U
COIIEPEKUBAHMUIO;
® COLUAIbHBIX HAaBBIKOB, BKJIOYAIOIIMX CIIOCOOHOCTHh BBICTPAUBAaTh OTHOLIEHHS C JIPYTUMHU
JIOIbMH, 3a00TUTHCS, IPOSBIATH HHTEPEC U pa3peliaTh KOH(IUKTHI.
IMPEJIMETHBIE PE3YJIBTATDBI
K xonny oOyuenust B 10 knacce npeiMeTHbIE pe3ylbTaThl Ha YIIIyOJEHHOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:
® [IOHUMAaTh POJb (PU3UKU B SKOHOMHUYECKOH, TEXHOJIOTUYECKOM, 3KOJIOTUYECKON, COIIMAIbHOM
U ITHUYECKOW cdepax NesATeTbHOCTH YelIOBEKa, poiib M MecTO (M3UKH B COBPEMEHHOM
HaY4YHOH KapTHHE MUpA, 3HAUE€HHE ONMHUCATENIbHON, CUCTEMATU3UPYIOIIEeH, O0bICHUTENEHON U
IPOTHOCTUYECKON (YHKUMN (pu3HUecKOW TEOpHUH — MEXAaHUKH, MOJEKYIIPHOM (QHU3UKU U
TEPMOJMHAMUKHU, pOJib (Qu3ndyecko Teopun B (HOPMHPOBAHUHM MPEACTABICHUH O
buznyecKoil kKapTuHe MHUpa;
® pa3nuyarh YCIOBHUS NPUMEHHMOCTH MoJesed (U3MUECKUX Tell U IPOLECCOB (SBICHHI):
UHepIHaibHas cucTeMa oTcuéra, aOCONIOTHO TBEPIOE Telno, MaTrepHajbHas TOYKa,
PaBHOYCKOPEHHOE JBWXKEHHME, CBOOOJHOE IMajeHue, abCONIOTHO yrpyras aedopmanus,
a0COIOTHO yNpyroe u aOCOJIOTHO HEYNPYroe CTOJKHOBEHHS, MOJENM rasa, *UAKOCTU U
TBEPAOro (KpPUCTANIMYECKOT0) Tejla, HACalIbHBIA Ta3, TOUYEUHBIH 3apsjl, OJHOPOJHOE
AIIEKTPUYECKOE T10JIE;
® pa3IMYaTh YCJIOBHS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH (U3HYECKUX 3aKOHOB, TTIOHMMATh
BCeOOImMi xapakTep (yHIAMEHTAIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh HCIIOJIb30BAHUS
YAaCTHBIX 3aKOHOB;
® AHATM3MPOBATh U OOBICHATH MEXaHUYECKHE MPOIECCHl U SBJICHUS, UCIOJb3YS OCHOBHBIC
MOJIOKEHUS M 3aKOHBl MEXaHHUKH (OTHOCHTEIBHOCTh MEXAaHHMUYECKOTO ABIKEHHS, (OPMYIIBI
KMHEMAaTUKH pPAaBHOYCKOPEHHOIO IBIKEHHs, NpeoOpazoBaHus ['anuies Aas CKOPOCTH H



nepeMenieHys], 3aKOHbl HbI0TOHA, IPUHIUIT OTHOCUTEIBHOCTH ['anuiies, 3aKOH BCEMUPHOTO
TATOTEHHUS, 3aKOHBI COXPAHEHUSI UMITYJIbCAa U MEXAaHUYECKON SHEPIHH, CBA3b paOOTHI CHIIBI C
U3MEHEHHEM MEXAaHWYECKOW HHEpPrUM, YCJIOBMSI paBHOBECHsI TBEPAOIO Teja), IPU ITOM
MCIIOJIb30BaTh MaTEMAaTHYECKOE BBIPAXKCHHE 3aKOHOB, YKa3blBaTh YCJIOBMS IPUMEHHUMOCTU
(Gu3nUecKrux 3aKOHOB: NpeoOpa3oBaHuil [anunies, BTOpOro u Tperbero 3akoHoB HploToOHa,
3aKOHOB COXPaHEHUsI UMITYJIbCA U MEXAHUYECKOW IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
aHAJIM3UPOBaTh U OOBSCHATH TEIJIOBBIE IPOLECCHl M SBJIEHUSA, HCIOJIB3YS OCHOBHBIC
nonoxenns MKT u 3aKoHBI MOJNEKYISpHOH (U3UKH U TEPMOJMHAMHUKH (CBSI3b JaBJICHUS
UICAIBHOTO Ta3a €O CpeoHEW KUHETHMYECKOM DJHEpPrued TEeIUIOBOTO JABMXKEHUA U
KOHLEHTpalMe:d €ro MOJEKYJI, CBS3b TEMIIEpPAaTypbl BEIECTBA CO CPEAHEW KHHETUYECKOU
DHEPrueil TEIUIOBOrO JABM)KEHHS €ro 4YacTULl, CBsI3b JABJICHHMS UICAIBHONO Ta3a C
KOHIIEHTpAlUEe MOJIEKYJI W €ro TemmepaTypou, ypaBHeHne MenneneeBa—KnamneiipoHa,
HEPBbIM 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAaHEHMs SHEPIMM B TEIUIOBBIX MPOLECCAX), MPU
9TOM  HCIOJIB30BATh MAaTEMaTHMYECKOE BBIPAKCHHE 3aKOHOB, yKa3blBaTb  YCJIOBHS
IIPUMEHNMOCTH ypaBHeHMs MenaeneeBa—KnaneipoHa;

aHAJIM3UPOBATh U OOBSACHATH 3JEKTPUUECKUE SIBICHUS, MCIIOJb3Ys] OCHOBHBIEC MOJIOKEHUS U
3aKOHBI AJIEKTPOAMHAMUKH (3aKOH COXpaHEHMs 3JIEKTPUYECKOro 3apsijia, 3akoH KyioHa,
HNOTEHLUAIBHOCTh 3JIEKTPOCTATUYECKOTO I0JIsI, MPUHIMI CYHEPIO3ULUU 3JIEKTPUUECKUX
II0JIEH, ITPY ATOM YKa3bIBasl yCIOBHS IPUMEHMMOCTH 3aKoHa KylloHa, a Takke NMpakTUYeCKU
BaXHBIE COOTHOIICHMs: 3aKOHbI OMa JUIsl ydacTKa LEeNH U Ul 3aMKHYTOM 3JIEKTPUYECKOU
nenw, 3akoH /[xoymns—Jlenna, npasuna Kupxroda, 3axonst apajest 11 2JIEKTPOIH3a);
ONHUCBHIBATh (U3UYECKHUE INPOLIECChl U SIBICHUS, HCIOJb3ysd BEIMYUHBI: IEPEMELICHHUE,
CKOPOCTb, YCKOpPEHHE, UMIYJIbC TE€lIa M CUCTEMBbI TE€J, CUJIa, MOMEHT CHJbI, JaBJIECHHE,
NOTEHLMAIbHAsl SHEPrusi, KHHETHUYECKas IHEprusi, MeXaHWueckas JHeprusi, padboTra CHJIbI,
LIEHTPOCTPEMUTENBHOE YCKOPEHHWE, CHJa TSDKECTH, CUjla YIOPYroCTH, CHJIa TPEHMS,
MOIIHOCTb, PHEPIus B3auMOJCHCTBUSA Tena ¢ 3eMi€id BOMU3M €€ MOBEPXHOCTH, SHEPTHs
yrnpyroil nedopManuu MNpYyKUHBI, KOJIMYECTBO TEIUIOTHI, aOCOJIIOTHAs TeMIiepaTrypa Tena,
paboTa B TEpMOJAMHAMUKE, BHYTPEHHSSI SHEPrusl H€albHOrO0 OJHOATOMHOIO rasa, padbora
UJCANBHOTO Tra3a, OTHOCHUTENbHAs BIAXHOCTh Bo3ayxa, KIIJ[ wuaeanbHOro TemioBoro
JIBUTATENS; IEKTPUUYECKOE I10JI€, HANPSDKEHHOCTH DJIEKTPUYECKOIO IOJI, HANPSHKEHHOCTD
MOJIE TOYEYHOTO 3apsifa WIM 3apsDKEHHOTO Iapa B BaKyyMe€ M B JIUAJIEKTPUKE, MOTEHIHAI
AIIEKTPOCTATUYECKOTO TOJIsI, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABIIKYIAs CHUJla, CUJla TOKa,
HalpsDKEHUE, MOIIHOCTh TOKAa, DJIEKTpUYecKas EMKOCTh IUIOCKOrO0 KOHIEHCATOopa,
CONPOTHUBIIEHUE Yy4YacTKa LENU C IOCIEN0BAaTENbHBIM U MNapaJUIEIbHBIM COEAMHEHHEM
PE3UCTOPOB, SHEPTHUS IEKTPUUECKOTO MOJIs KOHIEHCATOPa;

OOBSICHATh OCOOEHHOCTH TPOTEKAaHUS (U3UUECKUX SBICHHHA: MEXaHHYEeCKOe JBUKEHUE,
TEIUIOBOE JIBM)KEHHE YacTHUIl BEIIECTBA, TEIUIOBOE pPaBHOBECHE, OPOYHOBCKOE IBUKEHHE,
mubdy3us, wucnapeHue, KUMEHWE M KOHAEHCalWs, IUIaBJIeHHE W KpHUCTaJUIM3allus,
HaIpPaBJIEHHOCTh TEIUIONEPENAauH, MIEKTPU3ALMs TEJ, SKBUIOTEHIIUAIBHOCTh ITOBEPXHOCTH
3apsKEHHOTO MTPOBOHUKA;

IPOBOJUTH HCCIIEOBAaHUE 3aBHCHUMOCTH OJHOM (PU3UYECKOM BEIMUYUHBI OT JAPYrodl c
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH, PU TOM KOHCTPYUPOBATh YCTAaHOBKY, (PMKCUPOBAThH
pe3yabTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3MUYECKMX BEJIMYMH B BHJE I'paUKOB C y4ETOM
a0COJIIOTHBIX MOTPELTHOCTEN N3MEPEHNUH, 1eN1aTh BHIBOJIBI IO PE3Y/bTaTaM UCCIIEIOBAHUS;



MPOBOAWTH KOCBEHHBIE U3MEpPEHHS (U3NYECKUX BEIMYWH, TIPU OTOM BBIOUPATH
ONTUMAJIBHBIA METOJ] U3MEPEHUsI, OLIEHUBATh A0COJIFOTHBIE U OTHOCUTENIbHBIE MOTPEIIHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHUIA;

IIPOBOJIUTH OIBITHl MO IMPOBEPKE MNPEII0KEHHONM TUIOTE3bl: IJIAHUPOBATH HKCIIEPUMEHT,
coOMpaTh SKCHEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATh IOJIYYEHHBIE PE3yJbTaThl U
JienaTh BBIBOJI O CTaTyCe MPEAJIOKEHHON TUIIOTE3bI;

coOnrofaTh TpaBWia OE30MACHOTO TpyJa NpH TPOBEACHUM WCCICAOBAHUNA B paMKax
y4eOHOrO0 DJKCIEPUMEHTa, NPAaKTHKyMa H Y4eOHO-HCCIEIOBATEIbCKOM M TPOEKTHOM
NESTENIbHOCTH €  HCIOJIb30BAHHEM HU3MEPHUTENBHBIX YCTPONCTB U  J1aOOpaTOPHOTO
000pyI0BaHNS;

pelaTh pacu€THbIC 3a[]a4M C SIBHO 33JJaHHOW M HESIBHO 3aJJaHHOW (PU3UYECKON MOJIENbIO: Ha
OCHOBaHWHW aHaJHM3a YCIIOBUS OOOCHOBBIBATH BBIOOP (PU3MYCCKOW MOJEIH, OTBEYAOIICH
TpeOOBaHUSAM 3aa4d, MPUMCHITH (OPMYJBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJAThI
buznyecKkux TEOpud TPU HUCHOIB30BAHUM MATEMAaTUYECKUX METOIOB pEeIleHUs 3a1ad,
MIPOBOJIUTh PAcy€Thl HA OCHOBAHMM HMMEIOUIMXCS JTaHHBIX, AHAJIM3HPOBATH PE3YNIbTAThl U
KOPPEKTUPOBATh METO/IbI PEUICHUS C YUETOM MOJYUCHHBIX PE3YJIbTATOB;

peliaTh KayeCTBEHHbBIE 3a]a4i, TPeOyIoIIue MPUMEHEHHS 3HAaHUM U3 pa3HbIX pa3/esioB Kypca
(Gu3MKY, a TAK)KEe UHTETPAllUU 3HAHUM U3 APYTUX MPEIMETOB €CTECTBEHHO-HAYUYHOTO ITUKJIA!
BBICTPAMBATh JIOTUYECKYIO IIETIOYKY pPAaCCYKJIEHUW C OMOpOdM Ha H3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

UCIIOJIB30BaTh TEOPETHYECKUE 3HAHUS Il OOBSACHEHHS OCHOBHBIX IPUHIUIOB pPabOTHI
WU3MEPUTENbHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;
MPUBOAUTH TPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEKHBIX YUEHBIX-(U3HKOB B PA3BUTHE
HAyKH, B 00BCHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
aHAJIM3UPOBATh M OIEHUBATH IOCJIEACTBHUS OBITOBOW M TMPOU3BOJCTBEHHON JESITEIBHOCTH
YeNoBeKa, CBS3aHHOM ¢ (U3MYECKMMM TMpoLeccaMH, € TMO3UIUN  JKOJOTUYECKOU
0€30MacHOCTH, MPEJCTaBICHUN O PAIIMOHATIEHOM MPUPOIOIIOIH30BAHNN, a TAKKE PAa3yMHOM
WCIOJb30BaHUM JIOCTH)KEHUM HAYKM M TEXHOJOTMHA Il JaJdbHEWMINEro pa3BUTHS
YeJI0BEYeCKOro O0IIECTBa;

MPUMEHATh Pa3IMYHbIE CIOCOOBI paboThl ¢ WMH(OpMalueld (U3UIECKOTO COACPKAHUS C
HCIIOJIb30BAaHNEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJOTUH, PHU 3TOM HCIOIB30BaTh
COBpeMEeHHbIe WH(OPMAIMOHHBIE TEXHOJIOTUU /ISl TIOMCKA, TepepaboTKU U MPEIbsIBICHUS
y4eOHOW ¥ HAYYHO-TIONMYJIIPHONW WHGOPMAINH, CTPYKTYPUPOBAHUS W HWHTEPIPETALUN
uH(poOpMaIuK, TMOTYYEHHON W3 pPa3JUYHBIX HCTOYHMKOB, KPUTHUUYECKH aHAIH3UPOBATh
nolydaeMyr0 WH(OpMAIIMIO M OIIEHWBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS
3HAHMI, TaK ¥ Ha OCHOBE aHaJIM3a NCTOYHHKA MH(POPMAIINH;

MPOSIBIISATH OPTaHU3AI[MOHHBIE U TO3HABATEIHHBIE YMEHUS CAMOCTOSATEIHHOTO IPHOOPETECHUS
HOBBIX 3HAHHI B MPOIIECCE BHIMOTHEHUS MPOCKTHBIX U y4eOHO-UCCIIEIOBATENHCKUX padoT;
paboTaTh B TPyYIIE C UCTIOTHEHHEM PA3IMYHBIX COIMAIBHBIX POJIeH, MIAaHUPOBATh padoTy
TPYIIIBI, PalMOHAIBLHO PpACHpEAeNaTh JAEITeIbHOCTh B HECTAHJIAPTHBIX CHUTYAIHSX,
aJICKBaTHO OIEHUBATh BKJIAJ KOKIOTO U3 YYACTHUKOB IPYIIIHI B PEIICHUE pacCMaTPUBAEMO
npo0IeMbl;

MPOSBIIATH MOTHUBALIMIO K Oynymield mpodeccuoHaabHOM NesSTENIbHOCTH 0 CIIEHHUaIbHOCTIM
(UBUKO-TEXHUYECKOTO MPOQUIIS.



K xonny oOyuenusi B 11 kaacce npeiMeTHbIE pe3ynbTaThl Ha YIIIyOJEHHOM YPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

MOHUMATh POJIb (PU3MKU B SKOHOMHYECKOH, TEXHOJIOTMYECKOM, COIUANIBbHON M ITHYECKON
cdepax IesTeNTbHOCTH YeJIOBEKa, POJIb U MECTO (DM3MKH B COBPEMEHHOW HAyYHOH KapTHHE
MHpa, poJib aCTPOHOMHUU B MPAKTHYECKOW JIEATEIbHOCTH YEJIOBEKA U JAJbHEUIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHUHU, 3HAUYECHHE OIMHUCATENIbHOM, CUCTEMATU3UPYIOIIEeH, 00BICHUTENbHOM
U TPOTHOCTHYECKOW (PYHKUUH (DU3NYECKOH TEOpUU — 3IIEKTPOJMHAMUKH, CIHEIHATIBHON
TEOPHH OTHOCUTEIILHOCTH, KBAHTOBOH (hU3MKH, poib prusnyeckoit Teopu B OPMHUPOBAHUU
npescTaBiIeHul 0 pU3nUecKol KapTUHE MUPA, MECTO (GU3MUYECKOI KapTUHBI MUpPa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHHN O IPUPOLE;

pa3ianyaTh yCJIOBHS MPUMEHHUMOCTH Mofened (U3MYECKUX Tell U IPOIECCOB (SBICHHI):
OJIHOPOJHOE SJIEKTPHUECKOE U OJHOPOAHOE MArHUTHOE MOJIsl, TapMOHUYECKHE KoJjeOaHus,
MaTeMaTUYeCKU MAasITHUK, WA€aJbHBbIA TNPYKUHHBIM MasTHUK, TapMOHMYECKHUE BOJIHBI,
UJeaNbHBIM KOJIeOaTeNbHbIN KOHTYpP, TOHKas JIMH3a, MOJIeJie aroma, aTOMHOTO sjpa u
KBaHTOBOW MOJIEJIH CBETA;

pasnuyath yciaoBus (TPaHUIBI, 00JIACTH) MPUMEHUMOCTH (H3MYECKUX 3aKOHOB, TTOHUMATh
BceoOUMii xapakTep (yHIaMEHTAIbHBIX 3aKOHOB W OrPAaHMYEHHOCTh HCIOJIB30BaHUS
YaCTHBIX 3aKOHOB;

AQHAIM3UPOBATh U OOBSICHATH DIIEKTPOMATHUTHBIE IMPOLIECCHI M SBIEHUS, HCIOIB3YS
OCHOBHBIE IOJIOKEHHMSI W  3aKOHbl  3JEKTPOAMHAMUKM U  CHELUAIbHOM  Teopuu
OTHOCHUTEJIBHOCTH (3aKOH COXpAHEHHWs JJIEKTPUYECKOro 3apsja, cuia Awmmepa, cuia
JlopeHiia, 3aK0H AJEKTPOMAarHUTHON MHIAYKIMH, TipaBuio Jlenma, cBsa3p 3JIC camouHyKuu
B DJIEMEHTE OJJIEKTPUYECKOM LENU CO CKOPOCTBIO H3MEHEHHs CHWJIBI TOKA, ITOCTYJAaThl
CHEIMAbHON TeOpUH OTHOCUTENLHOCTH DUHINTEHHA);

aHaAJTM3UPOBaTh U OOBSACHATH KBAHTOBBIE IPOLIECCHl U SIBICHUS, HCIOJB3YS IOJOKEHHS
KBaHTOBON (Qu3uku (ypaBHeHue OiHmTEWHa 1 (oTodddexTa, mepBeli U BTOPOH
noctynatel bopa, NpUHIMII COOTHOIIEHUS HeomnpenenéHHocTed [eizenOepra, 3aKOHBI
COXPaHEHHs 3apsJ0BOIO M MAacCOBOTO YHCENI WU DHEPIMM B SAJNEPHBIX PEAKLUAX, 3aKOH
PalMOaKTUBHOTO pacraja);

ONHUCBHIBATh (U3NYECKHE NPOIECChl U SBJICHUS, HCHOJNb3Yysd BEIMYUHBI: HaNpsHKEHHOCTh
AIIEKTPUYECKOTO TMOJI, MOTEHLHUAI 3JIEKTPOCTATUYECKOTO IO, Pa3HOCTb IMOTEHLHAJOB,
AIIEKTPOJBIIKYILAS CUJIA, UHAYKIIMS MarHUTHOTO TOJIsi, MarHUTHBIA MOTOK, cHiia Amnepa,
WHAYKTUBHOCTb, JJICKTPOJBIIKYILAS CHJIa CAaMOMHAYKLHH, OSHEPrusi MarHUTHOTO TOJIS
IPOBOJAHMKA C TOKOM, PEISATUBUCTCKUN MMITYJIbC, IIOJHAs DSHEPIUs, HHEPrUs IOKOs
CBOOOJTHOW YaCTHIIBI, SHEPTUS U UMIYJIbC (DOTOHA, MACCOBOE YMCIIO M 3apsij sApa, SHEPTHs
CBSI3H s17pa;

OO0BSICHATH OCOOEHHOCTH MPOTEKaHHUs (PU3NYECKUX SIBICHHUM: IEKTPOMArHuTHasE WHAYKIUS,
CAaMOMHJIYKIUS, pE30HaHC, HHTepdepeHurss BOJH, Audpakuus, AUCHEpCUs, IOJIHOE
BHYTpEeHHee oTpakeHue, (oroanexrpuueckuii >¢dext (dhoroaddexr), anpdpa- u Oera-
pacrniajbl saep, raMMa-usiydeHue saep, GU3nuecKue MPUHIMIBI CIIeKTPaJbHOIO aHAIM3a U
paboThI na3zepa;

OIpPEAEIIATh HAllPaBICHUE NHIYKIIMM MarHUTHOTO 1OJIs1 IPOBOJHUKA C TOKOM, CHIIBI AMIepa
u cuisl JlopeHna;

CTPOUTH U300paKEHHE, CO3JaBaeMOE IJIOCKUM 3€pPKaJIOM, TOHKOH JIMH30M, U pacCCUUTHIBATDH
€ro XapakTEepUCTHUKH;



MPUMEHSATH OCHOBOIIOJIATAIONINE ACTPOHOMUYECKHUE MOHATHSI, TEOPUU U 3aKOHBI JUIsl aHau3a
1 00BsCHEHUs (PU3NYECKUX TPOIECCOB, MPOUCXOIANTUX B 3BE3/IAaX, B 3BE3MHBIX CHUCTEMaX, B
MEXTaJIaKTUYECKOM cpefie; IBUKEHU HEOECHBIX T, 3BOJIOLNH 3BE3/] U BeenenHoi;
MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH C UCIOJIB30BAHUEM TPSIMBIX
U3MEPEHUI, IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3YyIbTATHI MOTYYCHHON
3aBUCHUMOCTHU (PU3MUYECKUX BEIIMYUH B BUJC IPAQHUKOB ¢ YIETOM aOCOIFOTHBIX MOTPEITHOCTEH
W3MEPEHUM, J1eJ1aTh BBIBOABI 110 PE3YyIbTaTaM UCCICIOBAHMUS;

MPOBOJAWTh KOCBEHHBIE W3MEpPCHHS (U3NYECKUX BEJIMYUH, TIPU OTOM  BBIOUpAThH
ONTUMAIBHBIA METOJ U3MEPECHHUS, OIICHUBATh A0COMIOTHBIE U OTHOCHTEIIbHBIE TIOTPEITHOCTH
MPSAMBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOJUTH OMBITHl MO MPOBEPKE MNPEAJIOKECHHOW THMOTE3bl: IUIAHUPOBATH SKCIICPUMEHT,
coOMpaTh HSKCHEPUMEHTAIBHYIO YCTAHOBKY, AHAJIM3WPOBATh IMOJYYEHHBIE pPE3YJIbTAThl W
JienaTh BBIBOJI O CTaTyCe MPEAJIOKEHHON TUTIOTE3bI;

OMHUCHIBATh METO/IbI TIOJYYCHHSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;

coOnrofarh mpaBuia OE30MACHOTO Tpyla NpHU TMPOBEACHUM HCCIEAOBAaHUNH B paMKax
y4eOHOTO JKCIIEPUMEHTA, TMpaKTHKymMa W y4eOHO-HCCIEIOBATEIbCKOM H IPOECKTHOM
JEATETbHOCTH C  HWCIOJB30BAHMEM H3MEPHUTENIbHBIX YCTPOWCTB U JaOOPaTOPHOTO
000pyI0BaHUs;

pemath pacyETHBIC 3a/1a4M C SIBHO 33JJaHHOW M HESBHO 33JJaHHOW (DPM3MUYECKON MOJIEIBIO: Ha
OCHOBaHUHU aHAJIM3a YCJIOBUS BBIOMpATh (DU3MUECKHE MOJETH, OTBEYalollue TPeOOBaHUAM
3a/1a4¥, IPUMEHSATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIATHl (DU3UICCKUX TCOPHIA
MIPU KCTOJB30BAaHUM MAaTEMAaTHYECKUX METOJIOB pEIICHUs 3a]ay, MPOBOJUTH PacyEThl Ha
OCHOBaHUM UMEIOIIUXCS JAHHBIX, aHAJTM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOMbI
pELIeHUs C YYETOM MOJYyUYEHHBIX pPe3yIbTaTOB;

peniaTh KaueCTBEHHBIE 3a/1auu, TPeOyIoe MPUMEHEHUS 3HAaHUN 13 pa3HBIX pa3/eioB Kypca
bu3MKH, a TaK)KEe WHTETPAIlUN 3HAHUN U3 IPYTUX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA:
BBICTPAWBaTh JIOTUYECKYIO IIETIOYKY pPACCYKJIEHUU C OMOpod Ha HW3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKHUE SBIICHNUS,

WCIIOJIH30BaTh TEOPETHYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX IPUHIUIOB PabOTHI
HU3MEPUTEIIbHBIX PUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTHYECKUX MPOIECCOB;
MPUBOAUTH TPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEKHBIX YUEHBIX-(U3HKOB B PA3BUTHE
HayKH, B 00BSICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHH;
aHAJM3UPOBATh M OIEHWBATH IOCJIEICTBHUS OBITOBOW M TMPOW3BOJICTBEHHOW JESITEIBHOCTH
YeNOBeKa, CBS3aHHOM ¢ (U3MYECKMMH TMpOLecCaMH, C TMO3UIUN  DKOJOTUYECKOU
0€30MacHOCTH, MPEJICTABICHUN O PAIMOHAIBHOM MPUPOAOIOIB30BAHNH, a TAKKE PAa3yMHOM
WCIOJb30BAHUM JIOCTIDKCHUM HAyKHM M TEXHOJIOTMM JUIsl  JaJbHEHIIEro pa3BUTHS
YeJI0BEYECKOr0 OOIIECTBA;

MPUMEHATHh Pa3IUYHBIE CIOCOOBI PabOThI ¢ HMHpOpMaNHMEH (HUIUIECKOTO COIEPKAHHS C
WCITOJIb30BAHUEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX TEXHOJOTHMA, TIPH ATOM HCIOJIb30BATh
COBpeMEeHHbIe WH(OPMAIMOHHBIE TEXHOJIOTUU ISl TIOMCKA, TepepaboTKU U MpeabSIBICHUS
yueOHOW ¥ HaydyHO-TIONYISpPHONH HHQOpPMAINK, CTPYKTYPUPOBAHUS U HHTEPIPETAIUH
uH(popMaIuK, TMOIYyYEHHON W3 pPa3UYHBIX HCTOYHHMKOB, KPUTHYECKH aHAIM3UPOBATh
MOJTy4aeMyr0 MH(OPMAIIMIO U OIICHWBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE HMEIOIIUXCS
3HAHMIA, TaK ¥ Ha OCHOBE aHAJIM3a HCTOYHHUKA HH(DOPMALINY;



MMPOSBJIATE OPraHU3alIlMOHHBIC U MTO3HABATCIIBHBIC YMCHUA CaMOCTOATCIIBHOI'O HpI/IO6peTeHI/ISI
HOBBIX 3HaHHUH B IPOIECCE BHIMTOJIHEHNS IIPOEKTHBIX M y4eOHO-MCCIIeJ0BATEIbCKUX PadoT;
paboTaTh B IpyIIe ¢ UCIOJHEHUEM DPa3IMYHBIX COLMAIBHBIX pOJeHd, INIAHUPOBATh paboTy
TPYNIbl, pAlHMOHATIBHO pACHpeneNiTh JACATeNbHOCTh B HECTaHJAPTHBIX CHUTYaLUsX,
a/ICKBaTHO OIICHMBAThH BKJIAJl KaXI0TO M3 YYaCTHUKOB IPYIIIBI B PEIICHUE PACCMATPHUBAEMOM
po0JIEMBI;

MPOSIBIISATE MOTUBALIUIO K Oynyield mpohecCHOHATbHOM e TEIBEHOCTH 0 CIIeNHUaTbHOCTIM
(U3UKO-TEXHUYECKOTO MPOPuIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/m MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 0 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunematitka 10 1 https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
22 Aunamika 10 https://m.edsoo.ru/7f41bf72
N bubmuoreka [JOK
23 Crathia TBEPAOrO TEIA > 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.4 3aKOHBI COXPAHEHHUS B MEXaHHUKE 10 1 https://m.edsoo.ru/7f41bf72
Hroro 1o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuorexa [JOK
1 1 1
3 OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TEOPUHN 5 https://m.edsoo.ru/7f41bf72
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 https://m.edsoo.ru/7f41bf72
3.3 ArperatHble cocTosiHUS BelecTBa. dDazoBble 14 1 bubnnorexka [JOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

MEePEXObI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Onextpeckoe none 24 ! https://m.eds00.ru/7f41bf72
. . bubnmoreka [JOK
4.2 IToCTOSHHBIN IEKTPUUYECKUI TOK 24 1 https://m.edsoo.ru/7FA1bf72
bu6mmoreka [IOK
43 Toxit B pasmiTHbIx cpesiax 0 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny o4
Paznen 5. PUBHUYECKUN MPAKTHKYM
5.1 duznyeckuil NpakTUKyM 16 16
Hroro no pazueny 16
PeszepBHoe Bpems 10
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 8 16



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
11 Marmutioe rone 14 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS YK 13 1 https://m.edsoo.ru/7f41c97c
Htoro no pazneny 27
Pa3znen 2. KOJIEBAHUWS 1 BOJIHBI
bu6mmoreka [JOK
21 Mexammeckue konebarms 10 https://m.edso0.ru/7f41c97c
bu6mmoreka [JOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 15 https://m.edsoo.ru/7f41c97c
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
24 Ok 25 . https://m.edsoo.ru/7f41c97c
Hroro no paszneny 60
Pa3znen 3. OCHOBBI CIIELIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Ocrorst CTO > . https://m.edso0.ru/7f41c97¢c
Htoro mo pazneny 5



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Paszgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIn3M 15 bubmorexa [JOK
' PHYCKYIAp y https://m.eds00.ru/7f41c97¢
bubmuoreka [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/7f41c97¢
43 ®u3nKa aTOMHOTO SIpa U AIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHII https://m.edsoo.ru/7f41c97c
Htoro no paznemny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuoreka [JOK
5.1 DNIEMEHTHI aCTPOHOMUU U acTPOhHU3UKH 12 httos://m.edsoo.ru/7fA1c97c
Htoro no paznemny 12
Pazznen 6. PUSHUYECKHM TIPAKTUKYM
6.1 ‘ PuU3nYeCKUi NPaKTUKYM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KaHUS U OTIbITa 15
' JEeSTENIbHOCTH, TPHOOPETEHHOTO MPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Wroro no pazueny 15
PeszepBHoe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoxka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThbI

IIpakTHYeckue
padoTsbI

dusnka — pyHAaMEHTaTbHAs HayKa O
pupoze

Hay4Hblit MeTO MO3HAHUS U METOBI
UCCIIeIOBaHMs (PU3NICCKUX SIBICHUI
OKCIIepUMEHT U TeOpHUs B Ipoliecce
No3HaHMA Npupoasl. HabmroneHue u
9KCIIEPUMEHT B (PH3HKE

Crioco0b1 m3MepeHns (PU3NIECKUX BETUINH

AOCOII0THAS U OTHOCHUTEIIbHAS
MOTrpeIIHOCTHU I/I3MepeHI/II71 (I)I/BI/ILIGCKI/IX
BCIIMYHUH

MopenupoBanue B ¢pusuke. Poib u mecto
¢u3uku B pOPMHUPOBAHUHN COBPEMEHHOMN
HaY4YHOI KapTHHBI MHUpPa, B TPAKTUYECKOM
JEATENBHOCTH JIIOJEH

Panuyc-BekTOp MarepralbHON TOUKH, €TO
IIPOEKIIMU HA OCU KOopAMHAT. Tpaekropus.
[Iepememenue. Cxkopocts. MIX npoekuuu Ha
OCH KOOpJUHAT

Mexanundeckoe aBmkeHne. CucreMma

orcuera. OTHOCUTEIFHOCTh MEXaHHYCCKOTO
JABMIKCHUA. HpHMa}I n o6paTHa${ 3aga4du




MECXaHUKHU

10

PaBHOMEpHOE NTPSAMOJIMHENHOE IBUKEHHUE.
I'paduueckoe onrcanne paBHOMEPHOTO
MPSIMOJIMHEHHOTO IBMYKSHUS

Cio)keHue nepeMeIeHH U CKOPOCTEH.
Pentenue 3anau

11

HepaBnomepnoe nBuxenne. MruoBeHHas
cKopocTb. Y ckopenue. [Ipsmonuneitnoe
JIBUJKEHHE C ITOCTOSIHHBIM YCKOPEHUEM

12

13

14

I'paduueckoe onucanue npsIMOINHEHHOTO
JIBUKEHUSI C IOCTOSIHHBIM YCKOPEHUEM

CBobosHoe najsieHue. Y cKopeHue
CBOOOJIHOTO Na/IeHusl. 3aBUCUMOCTh
KOOpJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX IpapUKu

JIBr>xeHue Tena, OpOIIEeHHOTO MO YITIOM K
TOPU30HTY

15

KpusosmueliHoe nBrkeHue. J[BuxeHue 1o
OKPYKHOCTH. YTJIOBasi U IMHEWHAs
ckopocts. [lepuoa u yacrora.
LleHTpOCTpEMHUTENILHOE U TIOJIHOE
YCKOpPEHHUE

16

KonTponbhas pabota no teme
"Kunemaruka"

17

Ilepssiif 3akoH HproToHa. HEpIManbHbIe
cucreMsbl orcuéra. [Ipuammun
OTHOCHUTENBHOCTH ["anuest.
HeunepunanbHble CUCTEMBI OTCUYETA




Cuna. PaBHogelcTByromas cuia. Bropoit

18 3akoH HrrotoHna. Macca

19 Bzaumopeiicteue ten. Tpernit 3aKk0H
Herorona

20 [Tpunimn cynepno3uiuu cui. Pemenne
3aJa4 Ha IpUMEeHeHue 3akoHoB HbroToHa
3aKOH BCEMUPHOIO TATOTEHUS.

21 OKBUBaJCHTHOCTh IPABUTALIMOHHON U
WHEPTHOI MacChl

99 Cuna TsKeCTH M yCKOpeHue cBOOOIHOTO
NaICHUS
JIBukeHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CITyTHHKOB. [lepBas
KOCMHUYECKasi CKopocTb. 3akoHbl Keruiepa

24 Cuna ynpyroctu. 3akoH I'yka. Bec tena
Cuna tpenus. [Ipupona u BUIbI cui

25 TpeHus. J[BuKeHne B )KUJAKOCTH U Ta3e C
y4ETOM CHITBI COTTPOTHBIICHUS CPEJIBI

26 Hasnenue. 'mapocraTuueckoe gaBieHHeE.
Cwia Apxumena
AGCOIOTHO TBEPZIOE TEJIO.

27 [TocTynaTenbHOE U BpalaTenbHOe
JBUKEHHE TBEPAOTO TeNa

28 MOMEHT CUJIbl OTHOCHTEIIBHO OCH
Bpaienus. [1neqo cubl
CrnosxeHue CHIl, IPUIOKEHHBIX K TBEPIOMY

29 teny. LleHTp TsbkecTH Tena. Y cIoBHs

paBHOBECHS TBEPJOTO Tea. Bubl




paBHOBeCHs

30

31

Penrenue 3anau

KonTtponsHas padora no teme "/lunamuka.
Cratuka TBEepaoro rtena"

32

HNMnynbec maTepuabHOW TOUYKHU, CUCTEMBI
MaTepualbHbIX ToueK. LlenTp Mace
CHUCTEMBbI MaTEPHUAIIBHBIX TOYEK. TeopeMa o
JBUKEHUM LIEHTPA Macc

33

34

35

NmMnynbe cuiibl 1 M13BMEHEHUE UMITYJIbCA
Tesa. 3aKOH COXPaHEHUsI UMITYJIbCa.
PeakTnBHOE OBIKEHIE

Mowment HMITYJIbCa MaTepHaHLHOﬁ TOYKH.
Hpe,I[CTaBJ'IeHI/Ie 0 COXpaHCHHUHU MOMCHTA
HNMITYJIbCa B HCHTPAJIBHBIX IOJIAX

Pemenue 3amau

36

Pabora cuibl Ha MaJIOM U HA KOHEYHOM
nepemerieHnu. ['papuueckoe
MIpeICTaBJICHUE padOTHI CUIIBL. MOIIIHOCTH
CHUJIbI

37

38

39

Kunerndeckas sueprus. Teopema 06
M3MEHEHNU KHHETUYECKON IHEPTUH
MaTepHalIbHOU TOUKH

IloTenumanbHBIe M HENOTEHIIMAIBHEIC
cuibl. IloTeHnanpHas SHEPTIUs. BTOpaH
KOCMHYECCKAsA CKOPOCTh

TpeTLH KOCMHYCCKasA CKOPOCTh. CBs3b

pa6OTLI HCIIOTCHIMAJIBHBIX CHJII C
H3MEHEHHEM MEXaHHMIECKOMN SHEPTHUU




CHCTEMBI TeJl. 3aKOH COXpPaHCHUA
MEXaHUYEeCKOH OHEPIrun

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

40 YpaBHeHnue bepHyum U1 uacanIbHON
KUJKOCTH

41 KoHTposbHast pabota 1o Teme "3akoHbI
COXpaHEHHUs B MEXaHHUKe"
Pa3BuTHe npeacraBneHuit o mpupoe

42 TeroThl. OcHOBHBIE noJoxkenuss MKT.
Huddysus. bpoyHOBCcKOe IBUKEHHE
Crpoenne ra3000pa3HbIX, )KUIKUX U

43 TBEPJBIX TeJ. XapaKTep JABUKECHUS U
B3aMMOJICHCTBHSI YACTHI] BEILIECTBA
Macca u pa3Mepsl MOJIEKYIT (aTOMOB).

44 KonnuectBo Bemectna. [locrosiHHas
ABoraapo

45 Temneparypa. TemnoBoe paBHOBECHE.
[[Tkana [enbcus

46 Pemenne 3amau

47 WneanpHbiii ra3. I'a3oBbIe 3aKOHBI

48 Ypasuenue Menzeneesa-Knaneiipona.
Pemenue 3agau

49 AOcooTHas TeMIiepaTypa. 3aKoH
HanproHa

50 N3onporneccel B UaeanbHOM ras3e ¢
MOCTOSIHHBIM KOJINYECTBOM BELIECTBA

51 I'paduueckoe npeacrapneHue

HU30IIpOoHeCCOB: U30TCPMaA, U30X0pa,




n3zobapa

52
53

OcnoBHoe ypaBHenne MKT

Pemenue 3amau

54

CBs13b a0COTIOTHOI TeMmepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOU dHEprueH mocTynaTeaIbHOro
TEIUIOBOT'O IBM)KEHUS €€ YacTHI]

55

56

O00011eHre U cUcTEMAaTU3ALMS 3HAHUI 110
teme "OcuoBer MKT"

KonTponbnas pabota no teme "OCHOBBI
MKT"

57

TepmoauHaMudeckas cucreMa. 3ailaHue
BHEIIHUX ycnoBul i T/ cuctemsl.
BremHue u BHyTpEeHHUE ITapaMeTpBI.
ITapamerps! T/l cucTeMBI Kak CpeIHUE
3HAYCHUS BEIUYMH, ONUCHIBAIOIINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauano TepMOAUHAMUKH.
Camonpou3sBodibHas penakcaius T]]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO

59

Moaens naeansLHOTO ra3a B
TepMOlII/IHaMI/IKe. YCJ'IOBI/ISI HpI/IMeHI/IMOCTI/I
3TOU MOJEIN

60

61

VYpasuenue Menpeneesa-Knaneiipona u
BbIpaXEHHE ISl BHYTPEHHEH SHEPTruu
BelpaskeHue 1 BHyTpeHHEN 3HEprun

OJHOATOMHOI'O HACAJIBHOI'O ra3a.
KBasucrarudueckue u HeCTaTHYSCKHUE




HPOLIECCHI

62

63

64

DOnemeHTapHas paboTa B TEpPMOAMHAMHUKE.
Beruncnenue paboTsl 1o rpaduky mpoiecca
Ha pV-auarpamme

Temonepenaya Kak crnoco0 U3MEHEHUs
BHyTpeHHe# sHepruun T/l cucremsl 6e3
COBepIIeHHS paObOTHI

KOHBGKHI/ISI, TCILIOIIPOBOAHOCTD,
H3JTy4YCHUC

65

KommaectBo Tennorsl. TemroéMKOCTE Tea.
VY enpHas U MOJISIpHAs TEIIOEMKOCTH
BEILIECTBA. Y IE€IbHAS TEMJIOTA CTOPAHUS
TOIIJINBA

66

67

Pacuér konuvecTBa TEIIOTHI pU
Terionepeaye

[TonsiTre 06 agnabaTHOM Mpoliecce.
IlepBblii 3aKOH TEPMOJIMHAMUKHU

68

KonunuectBo TennoTsl u paboTa Kak Mepbl
WU3MEHEHUs BHYTpeHHeM sHepruu T/1
CHUCTEMBI

69

BTopoii 3ak0H TEpMOIMHAMUKY IS
PABHOBCCHBIX 1 HCPABHOBECHBIX
npoueccoB. HeoOpaTumocTs mpupoIHBIX
IPOLIECCOB

70

71

[TpyuHIMIIBI AEHCTBUS TEMJIOBBIX MAIIWH.
KII

MaxkcumansHoe 3naucHue KITM, Iukmn
Kapno




72

Pemenue 3amau

73

74

DKOJIOTHYECKHE ACIIEKTHI UCIIOJIb30BAHUS
TEIUIOBBIX ABUTATEIEH. TeIuioBoe
3arpsi3sHEHUE OKPYXKAIOIIEH CpeIbl

Penrenue 3anau

75

O00011IeHNE U CUCTEMATU3AIUS 3HAHUM 110
teme "Tepmoaunamuka. TemioBbie
MAaIvHe!"

76

77

78

79

KonTtponpsHas pabora o Teme
"Tepmonunamuka. TeniaoBbie MalIuHbI"

[TapooOpa3oBaHre U KOHICHCAITUS.
Hcnapenue u xurenue. Y aenpHas TEmioTa
napooOpa3oBaHus

HaCBIHIeHHI)Ie 1 HCHACBIIICHHBIC I1aphI.
KauecTBeHHas 3aBUCHMOCTD IIJIOTHOCTH U
JAAaBJICHUS HACBIIMICHHOTO I1apa OT
TEMIICPATYPhI, UX HE3AaBUCUMOCTL OT
00BEMa HACBIIIICHHOT'O I1apa. 3aBUCHMOCTD
TEMIICPATYPbI KUIICHUA OT JAaBJICHUA B
KHUAKOCTHU

BrnaxHocTs Bo3ayxa. AGCONMIOTHAS U
OTHOCHUTEJIbHAS BIAKHOCTh

80

Pemenue 3agau

81

82

TBépnoe teno. Kpucramimueckue n
amop¢Hble Teraa. AHU30TPONUS CBOMCTB
KpPHUCTAJIJIOB

IInaBneHue u KpucTtauin3anus. YV nenbHas
TCIJIOTA IJIaBJICHU . CY6J'II/IM3.I_II/I$I




83

Hedopmaruu BEpaOTO Tena. PacTskeHue
u cxkarue. Casur. Moayns FOunra. Ilpenen
ynpyrux nedopmaruit

84

TeroBoe pacluMpeHne KUIAKOCTEN U
TBép[[BIX TCJI. AHI‘apMOHI/I3M TCIIJIOBBIX
KOJIEOAHMII YaCTHI] BELIECTBA

85

86

[IpeoOpazoBanue 3HEpruu B (ha30BBIX
nepexoaax

YPaBHeHI/Ie TEIJI0BOro OajzaHca

87

88

89

Pemenue 3amau

[ToBepxHOCTHOE HaTsDKeHUE. Kanmuisipabie
siBJICHHS. J|aBlIeHHE 1O HICKPUBJICHHOMN
MOBEPXHOCTHIO KUAKOCTU. Dopmyra
Jlammaca

O00011eHNEe U cUCTEMATH3AIMS 3HAHUH 110
TeMe "ArperaTHble COCTOSTHUS BEILIECTBA.
®dazoBble epexoas”

90

KonTposnbnas pabora no teme
"ArperaTHble COCTOSIHUSI BEILIECTBA.
®da3oBbIe IEPEXOBI"

91

OnexTpu3anus Tea U e€ IposBICHUS.
DnekTpuueckui 3apsia. /IBa Buaa
AJIEKTPUIECKUX 3apsoB. [[poBoHUKH,
JUAJIEKTPUKU U TTOITYIPOBOTHUKHI

92

93

DJIEMEHTAPHBIN JIEKTPUUECKUM 3apsil.
3aKOH COXpaHEHUs AIEKTPUIECKOT0 3apsaa
B3anmopencTeue 3apsanoB. Toueynsle
3apsasl. 3akoH Kynona




94

Pemenue 3amau

95

96

97

Onektpuueckoe notie. Ero neiicteue Ha
ANEKTPUUECKUE 3aPS/IbI

Hanpspk€HHOCTD 31EKTPUYECKOTO MOJIs.
[TpoOHebIi 3aps. JInHUKM HaNPSHKEHHOCTH
aeKTpudeckoro nois. OqHopoIHOE
ANEKTPUYECKOE T10JIe

IToTeHanbHOCTh QJICKTPOCTATHYCCKOI'O
nojs. Pa3HOCTh MOTEHIIMAIOB U
HaIIPsAKCHUC

98

ITorennumanbHas 3HEprUs 3apsaa B
AJeKTpocTaTuyeckoM rnose. [loreHnnan
3JIEKTPOCTATUYECKOTO MOJIS

99

100

101

CBs13b HANPSKEHHOCTH TIOJIS U PA3HOCTH

MOTEHINAJIOB I 3JIEKTPOCTATUYECKOTO

TTOJIA

[IpyHIMI CyNEPIO3ULINH IIEKTPUUECKUX
mojeu

Pemenue 3agau

102

103

104

[Tone Toueunoro 3apsaa. [lone paBHOMEpHO
3apsKeHHOU cepsl

[Tosie paBHOMEPHO 3apsHKEHHOTO IO
00bEéMy mapa. [Tone paBHOMEpHO
3apsHKEHHONM OECKOHEUHOW TIOCKOCTH
[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.
Ycnosue paBHOBECHS 3apsI0B

105

JII/IBJ'IeKTpI/IKH " IOJIYIIPOBOAHHUKHU B
OJICKTPOCTATUYCCKOM I10JIC




Konpnencarop. D1neKkTpoéMKOCTh

106 KOHJIEHCATOpa. DIIEKTPOEMKOCTD IIIOCKOTO
KOHJICHCATOpa

107 [TapannenbHoe coeIMHEHNE KOHAEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHHE
KOHJICHCAaTOPOB

109 DHeprus 3apsKEHHOr0 KOHJEHCAaTopa

110 Pemenue 3amay

111 JIBr>KeHuMe 3apsiKEHHOW YaCTHULIbI B
OJIHOPOJHOM JJIEKTPUUECKOM T0JIe

112 Pemenue 3anau

113 O06o011eHre U cucTeMaTu3alys 3HaHU| 1o
teMe "DnekTpuyeckoe nosue"

114 KonTponpHas padboTa mo Teme
"DnexkTpuueckoe mnoie"
Cuia Toka. [locTosIHHBIN TOK. Y CIOBHS

115 CyILIECTBOBAHUS ITOCTOSTHHOTO
AIIEKTPUYECKOTO TOKA

116 Hcrtounuku Toka. Hanpspkenne u 31C

117 3akon OMa 11 yJacTKa HEeTH.
DNEeKTPUUECKOe CONIPOTUBIICHHE
3aBUCHUMOCTh COITPOTUBIICHHSI

118 OJTHOPOJTHOTO TTPOBOJTHUKA OT €0 JITTMHBI U
IUIOUIA/I MOTIEPEYHOI0 CEeUEHUs

119 VY enpHOE CONMPOTUBIICHHUE BEIIECTBA.
Pemenue 3anau

120 [TocnenoBarenbHOE, MapaieIbHOE,

CMCHIAHHOC COCANMHCHUC IMTPOBOAHHUKOB




Pacuér pa3BeTBIEHHBIX MIEKTPUIECKUX

121 1
nenei. [IpaBuna Kupxroga

122 Pemenue 3amau 1

123 PaboTa snekrpruyeckoro Toka. 3aKoH 1
Hoxoyns —Jlenua

124 Pemenue 3amau 1
MOIIHOCTB JIEKTPUIECKOTO TOKaA.

125 TemnoBas MOIIIHOCTB, BbIAEIIEMas Ha 1
pe3ucrope

126 Pemenue 3amay 1

127 O/1C u BHyTpEeHHEE CONPOTUBIICHNE 1
HCTOYHHKA TOKa

128 3akon OMa A1 TOJTHOM (3aMKHYTOI) 1
AJICKTPUYCCKOM 1IN

129 Penrenne 3amau 1

130 MoIHOCTh UCTOYHHKA TOKA 1

131 KopoTkoe 3ambIkaHue 1

132 KonpneHncarop B 11enu NocTOSTHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenne 3amau nmo teme "IlocTosHHEBIN 1
AIIEKTPUYECKUM TOK"

135 Pemenne 3amad no teme "IlocTosTHHBIN 1
ANEKTPUYECKUI TOK"

136 Pemenue 3agad mo teMme "IlocTOSHHBIN 1
ANEKTPUUECKUI TOK"

137 O0600611IeHNE U CUCTEMATHU3AaLMs 3HAHUI 110 1

teme "[loCcTOsHHBIN 1eKTpuuecKuil ToK"




138

KontponsHast pabora o Teme
"I[TocTOAHHBIN NEKTPUUECKUN TOK"

139

140

141

DeKTpuiecKas IpOBOJUMOCTD Pa3IMYHBIX
BEIIECTB. DIEKTPUUYECKHI TOK B METaJLIAX.
CBepx1npoBOAUMOCTb

DJIEKTPUUYECKUH TOK B paCTBOpaxX U
paciuiaBax 3JeKTPOJIUTOB. 3aKOHbI
®Dapanes U1 JIIEKTPOIU3a

DneKTpuueckuil Tok B razax. [lnasma

142

143

DNEKTPUUECKUH TOK B BaKyyMe.
Baxyymubie mprOopbl

BHGKTpI/I‘IeCKI/Iﬁ TOK B IIOJIYIIPOBOAHHUKAX

144

145

[HonynpoBoaHKUKOBBIE TPUOOPHI

dusnuecKuil NpakKTUKYM 10 TeMe
"M3MepeHune cuiibl TOKa U HAMPSKEHUS B
e TOCTOSTHHOTO TOKA MPH MTOMOIIN
AQHAJIOTOBBIX U MU (PPOBBIX U3MEPUTEIHEHBIX
npuOopoB" uiaKn "3HaKOMCTBO ¢ IUPPOBOI
naboparopueit o pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BETUYUH MTPU
MOMOIIIM KOMITBIOTEPHBIX J1aTYUKOB"

146

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3yueHne HepaBHOMEPHOTO JIBMKEHUS C
LIEJIBbIO OIIPENIETIEHNSI MTHOBEHHOMN
ckopocTH"

147

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHus pu
IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM




IBIOKEHUH 110 HAKJIOHHOM IJIOCKOCTH" WIIH
"UccnenoBanve 3aBUCUMOCTH ITyTH OT
BpEMEHH ITPU PaBHOYCKOPEHHOM
nBMxeHun"

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
nanenus" win "M3ydeHue nBr>KeHuUs Tena,
OpPOIIEHHOTO TOPU30HTATIBHO"

149

Pu3n4ecKuil NPaKTUKYM 110 TEME
"N3yuenre NBUKEHUS TeJa TI0 OKPY>KHOCTH
C IIOCTOSIHHOM IO MOJIYJIIO CKOPOCThIO" MIIn
"HccnenoBanue 3aBUCUMOCTH ITEpHO/Ia
oOpaleHnss KOHUYECKOI0 MasiTHUKA OT €ro
napameTpoB"

150

151

152

Pu3n4ecKuil TPAKTUKYM 110 TEME
"N3mMepeHue paBHOAECHCTBYIOLIEH CHUJIIBI
IpU ABMKEHUH OpycKa Mo HaKJIOHHON
wiockocTy" wn "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHHU JIBUKEHUs OpycKa
10 HaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTosiHue OT ero Macchl”

Du3n4eCcKuil IPAKTUKYM I10 TEME
"UccnenoBaHue 3aBUCHMOCTH CHUI
YIPYTOCTH, BOSHUKAIOUIMX B IPYKUHE U
pPEe3MHOBOM 00pasiie, oT ux aedopmarn”
niy "3ydeHne NBUKEHUs CUCTEMBI TE,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
n€rkuit 010K"

Pu3nUeCcKuil IPAKTUKYM 110 TEME




153

"N3mepenue kodpuIenTa TpeHus no
BEJIMYMHE YTIJIOBOTO K03 duiimenrta
3aucuMocT FTp(N)" wm "UccnenoBanue
JBYOKEHUS OpyCKa 110 HAKIIOHHOM
IUIOCKOCTH C TIEPEMEHHBIM

ko3P uumentom Tperns” unn "M3yyenue
JBUKEHMSI TPy3a Ha Bally C TpEHUEM"

Ou3nyecKkuil MPakTUKYM O TeMe
"UccnenoBanue ycnoBUi paBHOBECHUS
TBEPIOrO Tella, UMEIOIIETO OCh BpaleHus "
wiu "KoHCcTpynpoBaHue KpOHIITEHHOB U
pacuér cun ynpyroctu" unu "M3yuenue
YCTOMYMBOCTU TBEPIOTO TeJIa, UMEIOIIIETO
TJI0IAJh OTIOPHI"

154

155

dusnueckuil NpakKTUKYM 10 TeMe
"N3MepeHne UMItysibca Tena mno
TopMo3HOMY TIyTH" i "3Mepenue cuibl
TATH, CKOPOCTU MOJIEIH AJIEKTPOMOOMIIS U
MOIIIHOCTH cuJibl TAru" win "CpaBHEeHHE
W3MEHEHHUS UMITyJIbCa TeJla C UMITYJIbCOM
cuibl" nin "MccnenoBanue coxpaHeHUs
MMITyJIbCa IPU YIIPYyroM B3auMoaencTaun"
wim "M3MepeHre KHHETUYECKOW dHEPTrun
T€Na 10 TOPMO3HOMY ITyTH"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4eHne n30TEpMUUYECKOTO MpoIiecca
(peKOMEHJ0BaHO UCTOIb30BAHUE
udpoBoii taboparopun)" unm "M3yuenue
n30X0opHOoro npouecca" win "M3ydenune




n3o0apHoro npouecca" unu "[IpoBepka
ypaBHEHUS COCTOSIHUSA"

156

157

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenpHol TenaoéMKocTu" i
"UccnenoBanue mpoiiecca OCThIBaHUS
Bemiecta" unu "Mccnenosanue
aguabatHoro nporecca” win "M3ydeHue
B3aMMOCBSI3H SHEPTUU MEXMOJIEKYISIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATYPbI KUTICHUS
JKAOKocTen"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHne 3aKOHOMEPHOCTEN UCTIapeHUs
x)uakocren" win "M3mepenue yaenbHOU
TEIJIOTHI IJ1aBJIeHus Jbaa" win "U3yuenue
CBOMCTB HACBHIIIEHHBIX MAPOB" WU
"N3mepenune abCOMOTHOM BIaXXHOCTH
BO3JlyXa U OIIEHKA MacChl TIapOB B
nomenieHnn". Usmepenne kodgpuinenta
MOBEPXHOCTHOTO HATSHKEHUS

158

159

Du3nUeCKU IPAKTUKYM I10 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHIO
n3nydeHus ceeroauona’ win "M3yduenue
MPOTEKAHUs TOKa B LEMH, COAEPKaIIEH
KoHAeHcarop' uin "Pacnipenenenue
Pa3HOCTH NMOTEHLIMAJIOB (HAIPSKEHUs ) IPpU
MIOCJIEI0BATEIILHOM COEINHEHUN
KOHJIEHCAaTOpoB"

Pu3NYeCcKuil TPAKTUKYM I10 TEME




160

161

162

"UccnemoBaHue CMEIIAHHOTO COCIMHCHMS
pesuctopoB” uwin "M3Mepenue yienabHoro
COTPOTHUBIICHHUS MPOBOJHUKOB" WIITH
"UccnemoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUTsl JIAMIThl HaKaJTuBaHUs"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenue anekTpoiaun3a’ wim
"U3Mepenue 3apsia 0JJHOBAJICHTHOTO
noHa" winu "Vccnenosadnue 3aBUCUMOCTH
COIIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” uiu "CHATHE BOJIBT-
aMIEPHOI XapaKTepUCTUKU Auoaa"

PesepBuslit ypok. O60011eHNE U
CUCTEeMaTH3alMsl 3HAaHHH 110 TeMe
"Kunematuka"

PeseprubIit ypok. O600111eHIE U

CHUCTEeMaTH3allvsl 3HaHUH 10 TeEMe
"Inaamuka"

163

Peseprubiit ypok. O600111eHIE U
cucreMarusanus 3Haguii mo reme "Cratuka
TBep0ro Tena'

164

165

166

Peseprubiit ypok. O600111eHIE U
cHUcTeMaTU3alus 3HaHU Mo Teme "3aKOHbI
COXpaHEHHUs B MEXaHUKE"

PesepBHrlit ypok. O600IICHHE U
cucTeMarusarusa 3HaHui 1mo teme "OCHOBBI
MOJIEKYJIIPHO-KHHETUYECKON TeopHun"

PesepBHelit ypok. O6001ICHHE U
cUCTEeMaTH3allks 3HAaHUH 110 TeMe




"Tepmonunamuka. TeniaoBbie MalIUHbI"

167

168

169

PesepBHbIil ypok. O0001ICHNE U
CUCTEMAaTH3aIMsI 3HAHHH 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBble Iepexos"

PesepBHbIil ypok. O0001ICHNE U
CUCTEeMaTH3alusl 3HaHH 110 TeMe
"DnexkTpuueckoe moie"

PesepBusiit ypok. O60011eHNE U
CUCTEeMaTH3alMsl 3HAaHHUH 110 TeMe
"[TocTOAHHBIN NEKTPUUECKUN TOK"

170

PesepBHeIit ypok. O000IICHHE 1
cucTeMarusanus 3Hagui mo treme "Toku B
pa3JIMYHBIX cpeaax"

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

170

16




11 KJIACC

KoanuecTBo 4acoB

Ne n/m Tema ypoka B KourtpoJabHbie IIpakTuyeckue
cero padoThI padoThI

B3aumojieiicTBUE MOCTOSITHHBIX MAarHUTOB U

1 IIPOBOJHUKOB C TOKOM. MarHuTHOE TOJIE. 1
['mnore3a Ammepa
Bextop marauTtHOU nnaykuuu. [Tpunnummn

2 CYINEpHO3UIIMA MarHUTHBIX Mosiel. JInnuu 1
MarHUTHON WHITYKITUH

3 MarsuTHoO€ 1oJjie TPOBOHUKA C TOKOM. 1
OnbIT Opcrena

4 Cunia Amriepa, e€ HampaBJICHHE U MOJTYJIb

5 Pemenue 3agau

5 [Ipumenenue 3akoHa Amnepa. 1
DNeKTpOnu3MepUTENbHbIE TPUOOPHI
Cuna Jlopennia, e€ HanpaBIeHUE U MOJTYJIb.

7 JIBr>keHue 3apsiKEHHOM YacTHUIIBI B 1
OJTHOPOJTHOM MarHUTHOM ITOJIe
Pemenue 3agau 1

9 Pa6ora cuel JlopeHia

10 Pemenue 3amau 1

11 MarauTHOE II0JIE B BEIECTBE. 1
deppoMarHeTHKH, mapa- u JHaMarHeTUKH

12 OcHOBHBIE CBOWCTBA (heppOMArHEeTHKOB. 1

[Ipumenenue peppomMarHeTUKOB




13

Pertennie 3agaud mo reme "MarautHoe 1ose"

14 Pemenue 3amay mo reme "MaraurtHoe 1oie"”

15 SIBNEHME NMEKTPOMATHUTHOW WHTYKITHH.
[ToTok BekTOpa MAarHUTHON MHIYKIIMHU

16 OC unaykuuu

17 3aKOH 3JICKTPOMarHuTHOM MHIYKIIUU
®dapanes

18 Buxpesoe anexrpuueckoe noiie. Toku Oyko

19 O/1C uHAYKIUH B IBUKYITUXCS
MTPOBOTHUKAX

20 Pewenue 3amau

21 [IpaBusno Jlena

99 WNunykrusHocTs. KaTynika "HAYKTUBHOCTH
B IICIIU ITOCTOSIHHOT'O TOKA

93 Asnenue camonnaykiuu. IC
CaMOWHTYKIIHH

24 DHeprus MarHUTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3amau

26 O06o001IeHye B cucTeMaTH3aIs 3HAHUH 110
TeMme "DnekTpoarHamMuka'

97 KonTponbHas pabota mo Teme
"OnexTpoauHamuka'

28 Konebarenpuas cucrema. CBOOOIHEIC
kosebanus. ['apMoHnYeckue KonedaHus

29 Kunematuueckoe U JUHaAMHYECKOE

OIMCaHUE KOJIEOATENbLHBIX IBUKEHUN




DHepreTudeckoe onucanue. BeiBos
JTUHAMHYECKOTO OIMMCAHUS TAPMOHHYCCKHUX

30 KOJIeOaHUH U3 UX IHEPTETUUYECKOTO U
KHHEMATHYECKOT'O OIMCAHUS

31 Awmmuntyna u ¢aza xonedanuit
[Tepuon u wactora konebanuit. [lepuon
MAaJIBIX CBOOOIHBIX KOeOaHuNi

32 MareMaruudeckoro mastHuka. [lepuon
CBOOO/HBIX KOJIEOaHU NIPY>KMHHOTO
MasiTHAKA

33 3aryxaromue koneOanus. BeiHyx1eHHBIC
xonebanus. Pe3onanc

34 ABTOKOIE0aHU

35 Pemenue 3amgau

36 VYpoxk-koHpepenuus "MexaHnueckue
KoJe0aHusl B My3bIKaJIbHBIX HHCTpyMeHTax"

37 O06o001IeHye B cucTeMaTH3aIs 3HAHUH 110
Teme "Mexanndeckue kojieoanus"

38 DNeKTPOMarHUTHHIE KOJEOaHHUS.
KonebartenbHbIil KOHTYD
®opmyna Tomcona. CBsI3b aMILUTUTY b

39 3apsia KOHJIEHCATOpa ¢ aMIUTUTYAON CHIIbI
TOKa B KOJIeOaTeIbHOM KOHTYpE

40 3aKOH COXpaHEHHS SHEPTUH B UICATHHOM
KoJ1e0aTeIbHOM KOHTYpE
3aryxaroIue IeKTPOMarHuTHbIC

41 KoseOaHus. BeiHyX/1eHHbIE

OJICKTPOMArHMTHBLIC KoeOaHus




[TepemenHsblii TOK. Pe3uctop u KoHAEHCATOP

42 B LIENIU TIEPEMEHHOTr0 TOKa

43 Karymika vHIyKTHBHOCTH B TSN
MEPEMEHHOTO TOKa

44 3akoH OMa Jy1s SJIEKTPUUYECKOM 1enu
MIEPEMEHHOT0 TOKa
MOoOImHOCTh IEPEMEHHOT0 TOKA.

45 AMIUIUTYAHOE U IEHCTBYIOIIEee 3HAUCHUE
CHJIBI TOKA U HAMPSHKEHUS

46 Pe3oHaHC B 351eKTpUYECKOH 1eTH

47 Pewenue 3amau
WneanbHbIif TpanchopmaTop.

48 [TponsBoICcTBO, TIepenadya u moTpedIeHre
JIEKTPUYECKON SJHEPTUU
DKOJIOTUYECKHE PUCKU TIPU TTPOU3BOJICTBE

49 anekTpodHeprun. KylbTypa ucnoab30BaHus
AJIEKTPOIHEPTHH B MIOBCEAHEBHON KU3HU

50 Pemenue 3amau

51 Pemenne 3anau

59 O06o00611eHre U cucTeMaTu3alus 3HaHu#| 10
Teme "DJeKTpOMarHuTHbIe KojebaHus"

53 MexaHnuecKkre BOJHBI. XapaKTepUCTUKH
MEXaHHYECKUX BOJH

54 CBoiicTBa MEXaHHMYECKUX BOJTH

55 3ByK. XapaKTEpUCTUKH 3ByKa

56 Wndpazsyk u ynprpassyk. lllymosoe

3arpsI3HEHUE OKPYKAIOLIEH CpeJibl




57

Pemenue 3agau

58

59

BHGKTpOMaFHI/ITHBIC BOJIHBI. I/I3J1yqu1/Ie
QJICKTPOMArHMuTHBIX BOJIH

9Hepr1/1>1 OJICKTPOMAardHuTHBIX BOJIH.
CpoiicTBa SJICKTPOMAarduTHBIX BOJIH

60

[IIxana 3;1€eKTpOMarHUTHBIX BOJIH.
[IpuMmeHeHne IeKTPOMarHuTHBIX BOJIH B
TEXHHUKE U OBITY

61

62

63

[IpuHUHMIIBI paIUOCBSA3U U TEIICBUICHHUS.
Panuonokanus. DneKTpoMarHuTHOE
3arpsi3HEHUE OKPYKAIOIIEH Cpe bl
Kontponbnas padota no teme "Konebanus
Y BOJIHBI"

Caert. 3aKOH NPSIMOJIMHEHUHOTO
pacrpocTpaHeHHs CBeTa

64

65

66

67

Pemenue 3a1a4y Ha MpUMEHEHHE 3aKOHA
MPSIMOJIMHEHHOTO PaclpoCTpaHEHUsI CBETa

Ortpaxenue ceera. [lnockoe 3epkaio.
Cdepuueckoe 3epkaio

[Tpenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIBHBIN 1T0Ka3aTelb PEIOMIICHHUSL.
ITosnHOE BHYTpEHHEE OTpAKEHHUE.
[IpenenbHbIi Yo NOJHOTO BHYTPEHHETO
OTpaKEHHUS

Pemenne 3aaa4 Ha IPUMCHCHUEC 3aKOHOB
OTpaXXCHUA U IIPCIIOMJICHHUA CBCTA

68

Xon nydei B mpusMe. Jlucnepceus cBeTa.
CrnoxHsIii cocTaB O6emoro cera. L{Bet




JInH3bl. @OKYCHOE pacCTOsIHUE U

69 OIITUYECKAs CHJIA JIMH3BI

70 [TocTpoenne n300paKeHMI B TNH3AX U UX
cucTeMax. YBEJIMYECHUE JIMH3bI
Pemenue 3a1a4y Ha ocTpoeHue

71 M300pakKeHUH, MMOTy4aeMbIX C ITOMOIIIBIO
JIUH3

72 I'ma3 kak ontuyeckas cucreMma

73 Pemenwue 3anayq. [Ipemensr MpUMEHHMOCTH
F€OMETPUYECKOMN ONTUKH

74 CkopocTb cBeTa U METO/IbI €€ U3MEPEHUS

75 Hucnepcus cera

76 HNutepdhepennus ceera

o KorepenTHble HCTOUHUKU. Y CIIOBUSA
HAOJTI0ICHUST MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [TpumeHeHne uHTEpHEepeHIUN

80 Judpakmus ceeTa

81 JudpakimonHas pemeéTka. Y cioBue
HaOII0/IeHUS TTIABHBIX MAaKCUMYMOB

82 Pemenne 3amay

83 [Tonepe4HOCTh CBETOBBIX BOJH.
[Monspuzanus ceta

84 Pemenue 3amay

85 CBeToBBIE ABIIEHUS B IPUPOJIE

86 O06o011IeHne U cucTeMaTu3alys 3HaHUH 110

Teme "Ontuka"




87 KonrtponsHast pabora o Teme «OnTHKa» 1
['paHuIBl MPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHUKHU. 3aKOHBI 3JIEKTPOJUHAMUKA U 1
MPUHITUI OTHOCUTEIBHOCTH

89 [ToctynaTel cnenuaibHON TEOPUHN 1
OTHOCHUTEIIbHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJ.
[IpeobpaszoBanus Jlopenna. Ycinosue

90 NPUIUHHOCTH. OTHOCUTENBHOCTD 1
OJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHH U
COKpAIIeHHE JITMHbI

01 DHEPrust U UMITYIIC PEISITUBUCTCKON 1
YaCTHUIIbI

92 CBsI3b Macchl C SHEPruel ¥ UMITYJIHCOM 1
PENSATUBUCTCKOMN YaCTUIIBI. DHEPTHSI TOKOS

93 PaBHOBeCHOE TEMIOBOE U3ITyUeHHE 1

94 3akoH cMeleHus Bunaa 1

95 I'mnore3a M. Ilnanka o kBanTax. ®oTOHBI 1

96 DHeprust 1 UMITYIIbC POTOHA 1

97 ®otorddext. OnpiTol A. I'. Cronerosa. 1
3akoHsbl hoTorPdexTa

08 VYpaBHenue DiiHmreitHa i Gotodddexra. 1
"Kpacnas rpanuna” pororddexra

99 JHasaenue ceera. Onbithel I1. H. JIeOenena

100 BoiHOBEIE CBOMCTBA YaCTHIL 1
Bounbl ne bpoiind. [[nmuHa BosHBI 1€

101 Bpoiins u pazmeps! 00J1aCTH TOKAIM3AITAN 1

JIBHDKYILEUCS] YaCTULIBI




102

KopnyckyssipHO-BOJIHOBOM yaJlu3M

103 Jludpakuus 3J1eKTPOHOB Ha KPUCTAIIAX
Crennuka u3mMepeHuit B MUKPOMUDPE.

104 CooTHoIIeHUs HeOTpeAeIEHHOCTEN
I'eitzenbepra

105 Pemenwue rpaduueckux 3agau

106 Pemenue pacuéTHpIX 33124
Kontposnbnas pabota nmo temam: "OCHOBBI

107 CTO", "KopryckysipHO-BOJIHOBOM
nyanuszm"

108 OMnBITH IO UCCTIEIOBAHUIO CTPOCHHUS aTOMa.
[TnanerapHast monens atroma Pesepdopna

109 [Tocrynatel bopa

110 Buasl cniektpoB. CriekTp ypOBHEM SHEPruu
aToma BOJIOpo/ia

111 CrioHTaHHOE ¥ BBIHYXKICHHOE U3TyUYCHHE
cBeTa

112 Jlazep
Hyxnonnas mogens sinpa I'eiisenOepra-

113 NBanenko. 3apsii 1 MacCOBOE YUCIIO sAJIpa.
W3oTtonbl. PagnoakTHBHOCTH
3aKoH paJiM0aKTUBHOTO pacnaaa. CBoicTBa

114 MOHHM3UPYIONIETO H3TyYeHHs. BrusHaue
PaJIMOAKTUBHOCTH HA KUBBIC OPTaHH3MBI.
Jlozumerpust
DHeprus CBs3M HYKJIOHOB B sifipe. SaepHbie

115 cuibl. JledexTt maccl sapa. SAnepHbie

peaknuu. Snepusie peakTopsl. [Ipodiemsl




YIPaBIIIEMOr0 TEPMOSIIEPHOIO CUHTE3A.
DKOJIOrMYeCKHEe acleKThl pa3BUTHS sIEPHON
SHEpPreTUKU

116

Mertoapbl perucTpanuy U UCCIeI0BaHUS
3JeMEHTapHbIX YacTull. ODyHIaMEeHTAIbHbIC
B3aUMOJCUCTBUA. bapruoHbl, ME30HBI U
nentonsl. [Ipencrapinenue o CtangapTHOM
Mojenu. KBapk-riatooHHas MOJEb aJpOHOB

117

®dusuka 3a npenenamu CtaHiapTHON
Mozenn. TéMHas Marepust U TEMHas
sHeprus. EMUHCTBO pU3HuecKol KapTUHBI
Mupa

118

119

120

121

Oransl pa3BUTUS aCTPOHOMUU. 3HAYCHUE
aCTPOHOMUU

[TpuMeHUMOCTh 3aKOHOB (PU3UKHU IS
O0BSICHEHHS IPUPOJIBI KOCMHUYECKHUX
00BEKTOB. MeTO/IbI aCTPOHOMUYECKHUX
HCClIeIOBaHNH

CoBpeMeHHbIE ONITHYECKHUE TEJIECKOIIbI,
paanoTENeCcKOIbl, BHEaTMOC(epHas
aCTPOHOMHUS

Bun 3Bé3mH0T0 HeOa. Co3Be3nus, spKue
3BE3/bI, IJIAHETHI, HX BUINMOE JIBH)KEHHUE

122

123

Conueunas cuctema. Comnnie. ConHeunas
aKTUBHOCTb. McTounuk sneprun ConHna u
3BE3]T

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
Jnarpamma "creKTpajabHbIN KJlacc —




CBETUMOCTE"

124

125

3B63,I[I>I rJIaBHOM IIOCJICA0BATCIIBHOCTHU

Buytpennee crpoenue 38371 CoBpeMeHHbIE
IIPEICTABICHUS O IIPOUCXOXKICHUH U
sposrony CosHIa U 3BE37. OTallbl )KU3HU
3BE3]T

126

Mineunsiii [1yte — Hama I'anaktuka. Tunsl
rajlakTuK. YEpHbIe OBIPBI B APAX TaJaKTUK

127

128

129

Bcenennas. Paciuupenne BeeneHHoid.
3akon Xa06ma. Teopust Bonbmioro B3peiBa.
PenukroBoe n3nydenue

MacmrabHas ctpykrypa Beenennoid.
Meraranaktuka

Hepeménnsie npobieMbl acTpOHOMUHT

130

@uU3NYECKU NPAKTUKYM II0 TEME
"MccnemoBaHue MarHUTHOTO T10JIS
MOCTOSIHHBIX MarHUTOB' MIIA
"HccnemoBaHue CBOMCTB
¢beppomarnerukoB" unu "HccnenoBanue
JICMCTBHS MOCTOSITHHOTO MarHuTa Ha paMKy ¢
TOKOM"

131

Pu3NYECKU IPAKTUKYM IO TEME
"N3mepenue cuiibl Amriepa” ninu "M3ydenue
3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKA"
unu "OnpeneneHue MarHUTHOM MHIYKIIUU
Ha OCHOBE U3MEpEHUs cuibl Amnepa”

132

@u3NYECKU IPAKTUKYM IO TEME
"HccnenoBaHue IBICHUS




3JEKTPOMArHUTHOM MHIYKIUMU'" WIIN
"OnpeneseHue HHIYKIIMA BUXPEBOTO
MarguTHOTO IoJIs"

133

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue siBJICHUS CAaMOMHIYKIIUN"
i "COopKa MOJENN SIEKTPOMArHUTHOTO
reHeparopa"

134

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOHBIX
KOJ1€0aHU HUTSIHOTO U IPY>KUHHOT'O
MasTHUKOB"

135

136

137

138

139

®dusnyeckuii MPakTUKYM 110 TeMe
"[IpeoOpa3oBanue SHEPTHH B IPYKUHHOM
MasTHHUKE"

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue NepeMEHHOr0 TOKa 4epe3
IIOCJIEZI0BATENBHO COEIMHEHHBIE
KOHJIEHCATOP, KaTYIIKY U PE3UCTOp" Wi
"UccnenoBanue paboThl HCTOUHUKOB CBETA
B LIENIU TIEPEMEHHOro TokKa"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3BYKOBOU BOJIHBI"

Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nokasaTelis IpeaoMIICHUs
crexna" win "[lomyueHne nzo0paxeHus B
CUCTEME U3 IIJIOCKOTO 3€pKajia v JIUH3bI"

@u3NYECKU IPAKTUKYM IO TEME

"HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHus OT BellecTBa (Ha MpuMepe




wuakux uH3)" unu "M3mepenue
(hOKYCHOTO PACCTOSIHHS PacCEUBAIOIITUX
JH3"

140

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, nHTEpHEepeHINH
U noJisipu3anuu ceera'

141

DU3NYECKUI TPAKTUKYM I10 TEME
"OnpeneneHue UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTull (1o poTtorpadusim
TPEKOB 3apsDKEHHBIX YaCTUI] B MArHUTHOM
nose)"

142

du3nuecKuil MPakTUKYM 110 TeMe
"N3mepenue nocrostHHoM [lnanka Ha
ocHOBe uccienoBanus Gporordpdexra” wim
"HccnemoBanue 3aBUCUMOCTH CHIILI TOKa
4yepe3 CBETOAMOJ OT HaNpsKeHUs "

143

144

145

Pu3nYeCKUil IPAKTUKYM 110 TEME
"UccnenoBanue crekTpa pa3peskeHHOTO
aTOMapHOI'0 BOIOPOJa U U3MEpPEHUE
noctostHHOM Punbepra"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue paanoakTUBHOTO (hOHA C
HCMOJIb30BAaHUEM JO3UMETPA" UIH
"N3yueHune moraomeHus: 6eTa-4yacTuil
ammoMuHuEeM"

Pu3NYECKU IPAKTUKYM 110 TEME
"HabmroneHus 38€30H0T0 Heba
HEBOOPYKEHHBIM TJ1a30M C UCIIOJIb30BAaHNEM
KOMITBIOTEPHBIX MPUIIOKEHUH JIsI




146

147

oTIpeieNICHUs TIOJI0KEHUST HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ausi CeBEepHOTo MOMyIIapus U SIPKue
3BE3b!" win "HaOroqeHrs B TEIECKOII
JlyHBI, MUIAHET, TYMAHHOCTEN U 3BE3THBIX
CKoIIeHuI"

O0001IeHrEe U cUCTEMaTU3aLMs 3HAHUIA.
Ponb ¢usuku u actpoHoMuu B
9KOHOMHYECKOH, TEXHOJIOTHYECKOH,
COIIMAIBHOW M ATHYECKOH cdepax
JIeITEIILHOCTH YeJIOBEKa

O0600611eHre U cucTeMaTu3alus 3HaHUH.
Ponb 1 MecTo pU3HKHM U aCTPOHOMHUH B
COBPEMEHHOM Hay4yHOU KapTUHE MHpa

148

149

O06001eHre U cucTeMaTU3alus 3HaHUH.
Ponb pusmnueckoit Teopun B popMupoBaHUN
NPEJCTaBICHUN O (PU3NYECKON KapTUHE
MHPa, MECTO (PU3NYECKON KapTUHBI MHpa B
00111eM psiZTy COBPEMEHHBIX €CTECTBEHHO-
HayYHBIX IIPEJCTaBICHUNA O PUPOIE

O0001IeHre 1 cCUCTEMAaTH3alUs 3HAHUH 110
TeMme "Kunematuka"

150

151

152

O000I1IIEHNE U CUCTEMATHU3AIINS 3HAHUH 110
Tteme "Kunemarnka"

O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
teme "Jlunamuka"

O06o00menre U cuCTeMaTH3alns 3HAHUH 110
teMe "CraTtuka TBEpAoro rena”




153

O06o061IeHre U cucTeMaTU3alus 3HaHUH| 110
Teme "3aKOHbI COXpaHEHUSI B MeXaHuKe"

154

155

156

O06o0mieHne 1 cucTeMaTu3alys 3HaHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON
teopun"

O06001IeHre ¥ cucTeMaTh3aluus 3HaHUH 110
teme "Tepmonunamuka. TernmoBbie
MAaIIuHbL"

O00011IeHEe ¥ cucTeEMaTH3alus 3HaHUHI 110
Teme "ArperatHbie COCTOSIHUS BEIIECTBA.
®da3oBble epexo b

157

O06o01IeHre ¥ cHcTeMaTU3alus 3HaHUH 110
Teme "Dnekrpuueckoe nose"”

158

159

O06o0muieHne 1 cucTeMaTH3aIys 3HaHUH 110
teMe "[locTOsHHBIHN 1eKTpuyecKuil ToK"

O06o0011eHne U cucTeMaTu3alys 3HaHUH 10
teMe "Toku B pa3inyHbIX cpepax”

160

O000I1IIeHNE U CUCTEMATHU3AIINS 3HAHUH 110
Teme "MarautHoe moie"

161

162

163

PesepubIil ypok. O60011eHIE 1
CHCTEMAaTH3allHs 3HAHMH 110 TeME
"OnexkTpoMarHuTHasA UHAYKIUs"

PesepBHrIit ypok. O6001IeHNHE 1
CHCTEMaTHU3allus 3HAaHHI TI0 TeMe
"Mexannueckue kosebanus"

PesepBHrIit ypok. O6001IeHNHE 1
cucTeMaTHU3alus 3HaHUH 10 Teme
"DneKTpoOMarHuTHbIE Kosiebanus"




164

PesepBHelit ypok. O600IICHHE 1
cUCTeMaTH3alusl 3HaHHUH 110 TeMe
"MexaHu4YecKHe U AIEKTPOMAarHUTHBIE
BOJIHBI"

165

PesepBHelil ypok. O000IICHHE 1
cucTeMaru3anus 3HaHui mo teme "Onruka"

166

167

168

PesepBHbIil ypok. O6001IeHIE 1
cucreMaru3anus 3HaHui 1o teme "OCHOBEI

CTO"

PesepBHrlit ypok. O60011eHNE 1
cucTeMaTHU3alus 3HaHUH 10 Teme
"KopnyckynsipHO-BOIHOBOM qyain3m"

PesepBHrlit ypok. O60011eHNE 1
cucTeMaTus3alnus 3Haguii mo teme "dusuka
aroma"

169

Pesepubiil ypok. O6006111eHIE 1
cUcTeEMAaTH3anus 3HaHu| 1o Teme "dusuka
aTOMHOTO sI/Ipa ¥ SJIEMEHTApPHBIX YacTHIl"

170

Pesepubiil ypok. O6006111eHIE 1
CHCTEMaTHU3alus 3HAHWA TI0 TeMe
"OnemeHTh! acTpopu3UKN"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

» dusuka. Mexanuka, 10 kmace/ Msikumes I'.51., CunsikoB A.3., OGIIECTBO C OrpaHHYCHHON
0TBETCTBEHHOCTHIO «/IPODAY»; AkunonepHoe obmecTtBo «M3natenscTBo «lIpocBemmenuey
» ®uszuka. MonekynspHas ¢usuka. Tepmogunamuka, 10 knace/ Mskumes I'.5., CunsikoB
A.3., O61ecTBO C OrpaHMYCHHOI OTBETCTBEHHOCTHIO «/[{PODAY; AKimonepHoe o0iecTBO
«M3narenbcTBO «lIpocBemenue»

» ®dusuka. Onruka. KBanrosas ¢usnka, 11 kimacc/ Mskumes .., CunsikoB A.3., O0miecTBo
C OrpaHUYCHHOM OTBETCTBEHHOCTHIO «/IPODA»; AkimonepHoe obmectBo «M31aTenbcTBO
«IIpocBemienne

» ®usuka. DnekrpoauHamuka, 10-11 xkmaceel/ Msikumes 7.4, CunskoB A.3., O6miecTBo ¢
OrpaHu4YeHHOM 0TBETCTBEHHOCTHIO «/[PODAY; Aknnonepuoe odbimiectBo «3narenscTBo
«IIpocBemenue»

» Ousuka. Konebanusa u Bonnsl, 11 ximace/ Mskumies I'.51., Cunskos A.3., O0mecTBo ¢
OTpaHUYCHHOU OTBETCTBEHHOCTHIO «/[PODAY; Aknnoneproe odmecTBo «M3marenbcTBo
«IIpocBenienue

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HHTEPHET
° bubmuoreka [JOK
° Sximace



