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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypOBHE CpeaHero odmero oOpa3oBaHHUS pa3paboTaHa Ha
OCHOBE IIOJIOKEHUI M TpeOOBaHUM K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeIbHOM
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakxke ¢ yuéroM ¢enepanpbHO padoueit
nporpaMmbl BocnuTanuss v KoHuenuuu npenopaBaHusi ydeOHoro mnpenMera «@Pusuka» B
oOpa3oBaTenbHbIX opraHuzauuax Poccuiickoit ®enepauny, pealns3yloLMX OCHOBHBIE
o0pa3oBaTesbHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE PEIMETHOE COJEpIKaHUE,
YCTAQHABJIMBACT PEKOMEHIYEMYIO IIOCIIEAOBATEIFHOCTh M3YyYCHHS TEM M Ppa3fesioB Y4eOHOro
npeaMera ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOTO
npolecca, BO3PacCTHbIX oOcoOeHHOcTed oOyuwaromuxcs. IIporpamma no ¢usuke naér
IpPEICTaBICHNUE O LEJIX, COAEPKaHUM, OOIIeH cTparernu OO0y4eHus, BOCIMTAHUS U Pa3BUTUS
oOyJaromuxcs cpeAcTBaMu yueoHoro npeamera «Pu3nka» Ha yrilyoJEHHOM YpOBHE.

N3yuenne kypca Qu3MKK yrIyOJEHHOTO YPOBHS IO3BOJISIET pPEANIM30BaTh 3a/aud
npodecCHOHAIBPHON OpPHEHTALMM, HAlpaBJIEHO HA CO3JlaHHE YCJIOBMH Ul MpPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI ISl TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoecCHOHATHLHOTO
00pa30BaHMs MO PA3NUYHBIM QU3UKO-TEXHUUECKUM U MH)KEHEPHBIM CIEIIMAIbHOCTSIM.

B mporpamme mo QusmMke Onpenensiorcs IUIaHUpYeMble pe3ysbTaThl OCBOEHHS Kypca
¢u3uKku Ha YpOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeaAMETHbIE,
npeaMeTHbIC (Ha yriyOsn€éHHOM ypoBHE). HaydHO-MeTOH00THYecKO OCHOBOM ISl pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METAapPEIMETHbIM U IPEAMETHBIM pe3yJibTaTaM 00ydaroIuxcs,
OCBOMBILUX MPOrpaMMy 1o (GU3MKE Ha YPOBHE CPEIHEro 001Iero oopa3oBaHus Ha yIrIIyOJEHHOM
YPOBHE, SIBJIIETCA CUCTEMHO-IESATEIHOCTHBIN MOAXO.

[Tporpamma 1o ¢u3MKe BKIIOYAET:

IUTAaHUPYEMbIE pe3yNbTaThl OCBOEHHUS Kypca (U3MKU Ha YIriyOJEHHOM ypOBHE, B TOM
qucie MPeIMETHbIE Pe3yIbTaThl O rofaM 00yUYeHHUS;

coJiepkaHue yueOHoro npeamera «DOu3uKa 1o rogaM o0ydeHus.

[Iporpamma 1o ¢u3Mke HMMeEeT NPUMEPHBIA XapakTep MW MOXET OBbITh HCIHOJB30BaHA
YUUTEISIMU (PU3UKU [T COCTABIIEHUSI CBOUX PabOUUX MPOTrpaMM.

[IporpamMa 1O (Qu3MKE HE CKOBBIBA€T TBOPUECKYIO WHHUIMATUBY Yy4yUTeIeH U
IIPEIOCTABIAET BO3MOXHOCTH JUIsl pPEaM3alUd PA3IMYHBIX METOAMYECKHMX TOIXOIO0B K
npenofaBaHuio (GU3MKKM Ha YriayOJIEHHOM ypOBHE IpPH YCIOBHM COXpaHEHHs 00s3aTelbHON
YacTH COZIEP KaHUA Kypca.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsl B KAYECTBE yU4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIQJ B CHUCTEMY 3HaHUH 00 OKpyXKarolleM MUpe.
[konpHBIH Kypc (GU3UKH — CHCTEMOOOpA3YIOUIUN JJIs €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, N3y4aeMbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomuei. Mcnoiab3oBaHue W aKTUBHOE
npUMeHeHne (U3UYECKUX 3HAHUM OMpeAesnyio XapakTep M OypHOe pa3BUTHE pazHOOOpa3HBIX
TEXHOJIOTHMIl B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJTYYEHHsS] HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMU. W3ydyeHue UMK BHOCHUT OCHOBHOW BKJaa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHONH KapTUHBI MHpa oOydaromierocs, B (OpPMHpPOBAHUE
YMEHUH NPUMEHSATh Hay4YHbIH METOJ] TO3HAHUS ITPU BHIIOJIHEHUH UMH YUE€OHBIX UCCIIETOBaHUM.



B ocHOBYy Kypca pu3nku Ha ypoBHE CpeIHEro oOIIero oOpa3oBaHMs MOJOXKEH PsI UICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SBISAETCS JIOTMUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCeX pa3fesioB (M3HMKHU, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOU (PU3UKU.

Hoea zenepanuszayuu. B cooTBEeTCTBUM C Hell marepuan Kypca (usuku oObenTuHEH
BOKpPYT (pusmueckux teopuil. Bemymmm B Kypce siBisercss (OpMUPOBAHHE IMPEICTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoen cymanumapuzayuu. EE€ peanu3zanus npeanoiaraeT UCMojab30BaHUE T'YMaHUTApPHOTO
noTeHIrana (U3NIeCKOi HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKIMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKHUMHU IpoOIeMaMu.

Hoea npuxnaonoii Hnanpasiennocmu. Kypc ¢dusukm  yrayOon€HHOTO — ypOBHS
MpeJoiaraeT 3HaKOMCTBO C IIMPOKUM KPYTrOM TEXHUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN
W3YYCHHBIX TCOPH U 3aKOHOB. [Ipy 3TOM paccMaTpUBAarOTCS Ha YPOBHE OOIIUX MPEICTABICHUN
Y COBpEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoesn IKonocuszayuu peanusyercs IOCPEICTBOM BBEACHUS DJIEMEHTOB COJEp>KaHus,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTHUH, a TakKe 00CYKIeHUs MPOOJIeM pallMOHAILHOTO IPUPOAOIIOJIB30BAHUS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHue coaepkaHus MPOrpaMMbl MO (U3HKE TOJDKHO OBITH MOCTPOCHO Ha MPUHIUIAX
CUCTEMHO-/IeITeIbHOCTHOTO noaxoa. /s ¢pusuku peanusanus 3TUX IPUHIUIIOB O6a3upyercs Ha
UCIIOJIb30BaHUU CAMOCTOSATEIBHOTO AKCIIEPUMEHTa Kak IOCTOSHHO JAeHCTBYIOLIEro (axrtopa
yuebHoro mponecca. [y  yrmyOn€HHOrO YpOBHS — 93TO CHCTEMa CaMOCTOSTEIBHOTO
YUEHUYECKOT0 HKCIEPUMEHTa, BKIIOYAIONMIETO (PPOHTAIbHBIE YYEHUYECKHE OIbBIThl IMpHU
M3YYEHUH HOBOTO MaTepuaina, jabopatopHble paboThl W paboThl mpakThkyma. [Ipum s3TOoM
BO3MOXHBI /IBa crioco0a peanm3anu GU3HUECKOro MpakTHKyMma. B mepBom ciydae MpakTHKyM
npoBoauTcs au6o B koHue 10 m 11 kiaccoB, MO0 mocie MepBoro W BTOPOrO TMONYTOAMM B
KaXJIOM M3 3THX KjaccoB. BTopoil crnoco® — 3To mHTerpauus paboT MpakTUKyMa B CHCTEMY
71a00paTOpHBIX paboT, KOTOPbIE MPOBOJATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
1ol paboTamMH MPaKTUKyMa MOHUMAETCsl CAMOCTOSITEIIbHOE MCCIIEI0BaHUE, KOTOPOE MPOBOUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUAA 0€3 MOIaroBOi HHCTPYKIIUH.

B nporpamme no ¢usuke cucremMa yueHHUECKOTO HKCIEPUMEHTA, J1a00paTOpHbIX paboT U
NPaKTUKyMa Mpe/ICTaBlIeHa €IMHBIM ITepedHeM. BbIOop TeMaTuku JUist 3TUX BUJIOB YUYEHUUECKUX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHMKaMHU oOpa3oBaTeNbHOrO Ipolecca MCXOnAs W3
O0COOEHHOCTEHl MOYPOYHOrO TIUIAHUPOBAHMA M OCHauleHus kabuHeta ¢usuku. Ilpu sTOoM
o0ecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHCA YMEHUSIMH IPOBOAUTH TNpPSMblE M KOCBEHHbBIE
U3MEpPEHUs, MCCIeIOBaHUs 3aBHUCUMOCTEH (M3MYECKHUX BEJIWYMH MU IOCTAaHOBKY OIBITOB I10
MIPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE yAeNseTCs PELIEHUI0 pacuéTHBIX M KaueCTBEHHBIX 3an1ad. [Ipu saTom
JUIsL pacu€THBIX 3a7jad IPHUOPUTETOM SIBIISIFOTCS 3a/addl C SBHO 33JaHHOM M HEABHO 3aJaHHOMN
¢u3nUecKoil MOJeNbI0, MO3BOJISAIOIINE TPUMEHATh U3yUeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK
U3 OJTHOTO pasjenia Kypca, TaK U MHTErpUpys MpUMEHEHUE 3HaHWW U3 pa3HbIX pasnenoB. s
KaueCTBEHHBIX 3aJjad IMPUOPUTETOM SBIAIOTCS 3aJaHMsl Ha OOBsICHEHHE/TpeAcKa3aHue
NpoTeKaHUs (PU3UYECKUX SBICHUH U MPOLIECCOB B OKPY)KAIOLIeH >KU3HM, TpeOyromue BbiOopa
(bu3nUecKoil Moienu Ui CUTyalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpedoBanusmu DPI'OC COO k MarepuaabHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mporecca Kypc (Gpu3MKH yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
o0miero o0pa3oBaHUs JIOJDKEH H3y4daThCcs B YCIOBHSX NpeAMETHOro kabuHera. B kaOumuere
(GU3UKHU TOJKHO OBITh HEOOXOAUMOE JIA00OPATOPHOE 00OPYIOBAHUE JUTSI BBITIOJTHEHUS YKa3aHHBIX
B IIporpaMMe 1o (pU3HMKe YYeHUYECKUX OIBITOB, Ja0OPATOPHBIX PadOT U pabOT MpPaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JlemoHCTpannoHHOe o00opynoBaHue (OPMHUPYETCSI B COOTBETCTBUHM C IMPHHLIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH U OOECIICUMBACT IMOCTAHOBKY IEPEUMCICHHBIX B MPOrpaMMe I10
(GU3nKe KIFOYEBBIX JEMOHCTPAIMH JUIsI MCCICIOBAaHUS HM3y4aeMbIX SIBJICHHUH M IPOIECCOB,
OIMIUPHYECKUX U (PYHIAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJISl YYCHHMUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILUICKTOB M OOECIIEYMBACTCS B Pacyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUICKTHI J1Ta0OpaTOPHOrO OOOpYIOBaHUS JOJDKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUU AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, a TaKxke
KOMITHIOTEPHBIX U3MEPUTEIILHBIX CHCTEM B BHJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMH TIEJISIMU M3YYCHUST (PUUKU B 00IIEM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHUE UHTEPECA U CTPEMIICHUS O0YUArOIIUXCS K HAYYHOMY U3YyUEHHIO TIPUPOJIBI,
pa3BUTHE WX WHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHWH O HAYYHOM METOA€ TMO3HaHUs W (OPMHUpPOBAHHE
UCCIIEIOBATEIBLCKOTO OTHOILIEHHS K OKPY)KAIOIINM SIBIICHHSIM;

dopMHpOBaHHE HAYYHOTO MHUPOBO33PCHHS KaK pe3yibTaTa HM3Y4YCHUS OCHOB CTPOCHHSI
MaTepuu U GyHAaAMEHTAIBHBIX 3aKOHOB (PH3HKH;

dopmupoBaHEe YMEHHI OOBSICHATH SIBICHUS C UCIOJIB30BaHUEM (DU3MYECKHX 3HAHUU H
HAYYHBIX JI0Ka3aTeJIbCTB;

dopMHpOBaHUE TIPEACTABICHUN O pOJIM (U3UKU ISl Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TIPEICTABICHUM O BO3MOXKHBIX cdepax Oyaymer mnpodeccnoHaTbHOU
NeSITeIbHOCTH, CBSI3aHHBIX C (DPU3MKOM, MOJIrOTOBKA K JaybHeilleMy OOy4yeHMIO B 3TOM
HaIpaBJICHUU.

JocTkeHne STUX menell o0ecrieyrBaeTcsl pelieHneM CIEAYIONMX 3a7ad B Ipolecce
M3y4deHus Kypca GU3NKUA Ha YPOBHE CPEAHETO OOIIEro 00pa3oBaHus:

npuoOpeTeHne cucTeMbl 3HaHUH 00 oOmMX (PU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIIOUAsi MEXAHUKY, MOJIEKYJISIPHYIO (QU3UKY, dJIEKTPOJANHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI aCTPOPU3HKH;

dbopMupoBaHHE yMEHUI PUMEHSITHh TEOPETHUECKUE 3HAHUS TSI OOBSICHEHUS (PU3NIECKUX
SIBJICHUI B IPUPOJIE U ISl IPUHSATHS PAKTUYECKUX PEIICHHUH B TIOBCETHEBHOW JKU3HH;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKON MOJENbIO,
3ajad, IOAPa3yMEBAIONINX CaMOCTOSTENIFHOE CO3/aHue (PU3MUECKOW MOJeNu, aaeKBaTHON
YCIIOBHSIM 3aJ1a9H, B TOM YHCJIE 33]]a4 WH)KEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3UYECKHMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKUX MPOLECCOB, X BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIQICHUE METOJaMH CaMOCTOSITETIFHOTO ITUTAHUPOBAHHUS W TPOBEACHUS (U3NICCKHUX
OKCTIEPUMEHTOB, aHaJlM3a M WHTEPIpETalnd WHPOPMAILUHU, OIPENEICHUsI JTOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3/IaHUE YCIIOBHM JUIsl pa3BUTUS YMEHHMH NPOEKTHO-HCCIIEI0BATENbCKOM, TBOPYECKOM
NeSITeTTbHOCTH;



pa3BUTHE UHTEpPeca K chepam mpodhecCUOHATBLHON NeITeIbHOCTH, CBSI3aHHOM C (PU3HKOM.

B coorBerctBun ¢ TpeboBanmsiMu PI'OC COO yrinyOnéHHBI ypOBEHb H3YyUEHHS
yuebHoro mnpeamera «®Pu3nuka» Ha YypOBHE CpeaHEro oOmero oOpa3oBaHHs BBIOMpaeTCs
0o0y4armuMucs, MIAHUPYIOIIMMH MPOJOJKEHHEe 00pa3oBaHMs IO CIEUUaIbHOCTAM (U3UKO-
TEXHUYECKOTO Mpodus.

Ha usydenne pusuku (yriyOnéHHBIN ypOBEHB) HA YPOBHE CPEAHETO OOIIEro 00pa3oBaHus
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hepento), B 11 kitacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipennaraemslii B mporpamme 1no Gusnke nepeyeHsb J1abopaTOPHBIX U MPAKTHUECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JIElTaeT BbIOOp MpPOBEACHUS J1a0OpaTOpHBIX padoT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOmuXcsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblid MeTO O3HAHUS NPUPOIBLI.

Ousuka — (yHIaMeHTalbHas Hayka o npupoje. HayuHblid METOA MO3HAHHUS U METOMIBI
UCCIICIOBaHMS (PU3NICCKUX SBIICHUH.

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

Crioco0b1 u3MepeHns (U3NYECKUX BEITUYMH (QHAJIOTOBBIC U IU(PPOBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHuil pu3ndeckux BeIu4uH (a0CONIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (Gpu3MUecKUX SIBICHUN M MPOLECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPOE TEII0, UJIeANbHASl )KUJKOCTh, UJICANIbHBIN T'a3, TOUeUHbIN 3apsan). I unoresa. dusnueckuii
3aKOH, I'PaHUIIbl €10 IPUMEHUMOCTH. Pu3nueckas Teopusl.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepeHnne cuiibl TOKa M HanpsHKEHUs B LENM IOCTOSIHHOIO TOKa IpPHU IOMOILU
AQHAJIOTOBBIX U MU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3nakoMcTBO ¢ 1 poBoil 1aboparopueit nmo ¢usuke. [Ipumepsl u3mMepeHus: PUINIECKUX
BEJTMYUH IIPU MOMOIIM KOMIIBIOTEPHBIX JATYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuyeckoe JBuKeHHE. OTHOCHUTEIBHOCTh MEXAaHMYECKOro BikKeHus. Cucrema
oTCcY€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Panuyc-BekTOop MarepuanbHOM TOYKHM, €ro MPOEKUUMU Ha OCH CHUCTEMbl KOOPAWHAT.
Tpaexropus.

[lepemenieHne, CKOpPOCTh (CpenHssl CKOPOCTh, MTHOBEHHasi CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopauHaT. ClokeHue nepeMenieHuil u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHHUE. 3aBUCUMOCTh KOOPAMHAT,
CKOPOCTH, YCKOPEHHS ¥ IIyTH MaTepUaIbHON TOYKHA OT BPEMEHHU U UX TPAPUKHU.

CBobOomHoe mazeHue. YckopeHue cBOOOIHOTO majeHus. J[BrkeHue Tena, OpOIIEHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MaTEPUAIIbHOU TOUKU
OT BpEMEHH U UX TpauKu.

KpuBonunerinoe nBuxeHue. J[BuxeHne MaTepuaaibHOW TOYKH IO OKPY>KHOCTH. YTJIOBas U
nuHenHas ckopocTh. llepwon m vactora oOpamienus. LleHTpocTpemMurensHoe (HOpMaabHOE),
KacaTeJbHOE (TaHTeHIIMAIFHOE) U TIOJTHOE YCKOPEHUE MaTepHalbHON TOUKH.

TexHuueckne YCTpPONCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CHUAOMETDP, ABUKECHHE
CHapsJI0B, LIETIHbIE, IeCTepEHYAThIE U PEMEHHBIE MTepeaaul, CKOPOCTHBIE TUQTHI.

Hemoncmpayuu.

Mogenb cucteMbl OTCUETA, UILUTFOCTPALIMS KHUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

Crioco0b! HcceJOBaHuUs IBUKEHHH.

Wnmroctpanyst npeaeabHoro nepexoaa U n3MepeHrne MrHOBEHHON CKOPOCTH.



[IpeoOpa3zoBanme NBHKEHHH C UCTIOIB30BAHUEM MEXAaHU3MOB.

[Tagenue Ten B BO3AYXE U B pa3peEKEHHOM IIPOCTPAHCTBE.

HaGmronenne aBrkeHus Tenna, OpOIIeHHOT0 MO YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

HamnpaBnenue CKOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBanue yrioBoi CKOPOCTH B PEAYKTOpE.

CpaBHeHHMe TyTeH, TPACKTOPHUI, CKOPOCTEN JTBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
CcUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBM>KEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne ycKOpeHUsT TMpU MNPSIMOJIMHENHOM PAaBHOYCKOPEHHOM JBHJKEHUU IO
HAaKJIOHHOM INIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEH0BaHO HCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHne OBMXKEHUS Teja, OpOIICHHOTO TOPU30HTAIBHO. [IpoBepKa rUmoTe3sl 0 MpsiMOi
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3yuenue ABMKEHUS Tela MO OKPYKHOCTU C IOCTOSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccrnenoBanre 3aBHCHMOCTH TepHoja OOpalleHHus KOHWYECKOTO MAasTHHKA OT €ro
1apaMeTpPOB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproTona. MHepunanbHbie cucteMsl oTcuéTa. [IpuHINI OTHOCUTEIBHOCTH
[Nanunes. HeuneprmanbHbie CUCTEMBI OTCUETA (OMPEICICHHIE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uiuuu cui.

Bropoii 3akon HeroToHa 117151 MaTepralibHON TOUKH.

Tperuii 3akoH HproTOHA /111 MaT€pUanbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacChI.

Cwia TsDKeCcTH. 3aBUCUMOCTh YCKOPEHHsI CBOOOJHOTO TIAJEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO IJIAHETHI M OT reorpaduueckoil mupoThl. JIBI>keHHe HeOeCHBIX Tel M HX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1BUXyIIerocsi ¢ yCKOpeHHUEM.

Cwna tpenus. Cyxoe Tpenue. Cuia TpeHUS CKOJBXKEHUS M CHJIA TPEHUS TIOKOS.
Koadduiment tpenus. Cuna cOnpoTUBIEHUS MPHU ABHKEHUU Tella B JKUIKOCTH WU rase, eé
3aBUCUMOCTbB OT CKOPOCTU OTHOCUTEIIBHOTO JABUKECHMUS.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuiia Apxumesa.

TexHuuUecKkrne YCTPOHCTBA M TEXHOJOIMYECKHE IMPOUECCHl: MOAIIUITHUKH, JIBUKECHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGnronenne nBuKeHUs TEN B MHEPIHAIBHBIX M HEMHEPIIUATBHBIX CUCTEMaxX OTCUETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WJIM IIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHOIECUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM MACChl TEJIA
Ha €ro YCKOpPEHUE B HHEPIUAIBHON CUCTEME OTCUETA.

PaBeHCTBO CuJ1, BOBHUKAIOLIMX B PE3YJIbTATE B3AUMOACHCTBUS TEI.

N3mepenne macce 1o B3auMOJICHCTBUIO.

HesecomocTs.



Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUU.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

H3mepenne paBHOAECHCTBYIOIICH CUJT IIPH IBH)KEHUU OpycKa 10 HAKIOHHOW MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHMOCTH BPEMEHHM JBIKCHHS OpycKa IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

W3ydeHne ABMKCHUS CUCTEMBI TEJI, CBS3aHHBIX HUTHIO, IEPEKUHYTOU Yepes JIErKuii OJIOK.

N3mepenne kodddunmenTa TpeHus Mo BEIUYUHE YTI0BOr0 KOd(p(UIIMEeHTa 3aBUCUMOCTH
FTP(N)'

HccnenoBanue JBWXKeHUs Opycka [0 HAKJIOHHOM IUIOCKOCTH C IEPEMEHHBIM
K03 PHUIIHEHTOM TPEHHUS.

W3ydeHue ABUKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTelbHOE BHKEHUE TBEPIOTO Tea.
MoOMEHT cuilbl OTHOCUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTH Tena.

VYcnoBust paBHOBeCUsI TBEPAOTO Tela.

YcroitunBoe, HeycTOUMBOE, O€3pa3NuYHOe paBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJIOTMYECKUE ITPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryarble KOHCTPYKIIUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunael paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue yclI0BUI paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

KoHcTpyrpoBanue KpOHIITEWHOB U pacd€T CUJI YIPYTOCTH.

N3yuenune ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOILIETO MJIOMA/(b ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

HNmnynsc MaTepuanbHONW TOUYKH, CUCTEMbBl MaTepHajbHBIX TOYeK. LIeHTp macc cuctemsl
MaTepuaibHbIX TOYEK. Teopema 0 JBMKEHUH LIEHTPA Macc.

HMITynbC CHIIBI M1 U3MEHEHHME UMITYJIbCa TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

MoMeHT umnysnbca MaTepHanbHOM TOukH. lIpencraBieHne O COXpaHEHHMHM MOMEHTa
UMITYJIbCA B IIEHTPAIbHBIX MOJISIX.

Pabora cuibpl Ha MaqoM M Ha KOHEYHOM repemerieHuu. ['paduueckoe mpencraBieHne
paboTHI CHITBIL.

MOIIHOCTD CHIIBL.

Kunernyeckass sHeprus maTepuaibHONW TOYKU. Teopema 00 WM3MEHEHMHM KHHETHYECKOU
SHEPrUM MaTepUAIbHON TOUKH.

[ToreHnnanbHble M HEMOTEHIMAIBHbIE cuibl. [loTeHnmanbHas sHeprus. [loTeHnuanpHas
SHEprus ynpyro neGopMHpOBaHHOW MpyKuHBI. [loTeHImanbHas SHEprus Teaa B OJHOPOJHOM



IpaBUTAlMOHHOM Moe. [loTeHnuanbHas 3Heprusa Teina B TPaBUTALMOHHOM II0JI€ OZHOPOJHOTO
mapa (BHyTpH U BHe 11apa). Bropas kocMudeckas CKopocTb. TpeThsi KOCMUYECKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHU4YECKON YHEPTUM.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHymm s MACANbHOM JKUJIKOCTHM Kak CJEACTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKON IHEPTUU.

TexHHuYecKkue yCTpOHMCTBA U TEXHOJIOTMYECKHE IIPOLECCHI: IABM)KCHHE PAaKET, BOJOMET,
KONEp, NPYKUHHBIA MUCTOJIET, TUPOCKOI, (PUIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE BUKEHUE.

H3MepeHre MOIHOCTH CHJIBL.

M3MeHeHne >HEpPruy Teja MU COBEPILIEHUH PabOTHI.

B3anMuble npeBpanieHuss KMHETUYECKOM M NOTEHIMAIBHOW SHEPruil IpU JEHCTBHM Ha
TEJI0 CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomoi, PAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

M3mMepeHue cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISI U MOLITHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHJIBL.

HccenenoBanue cCoOXpaHEeHUsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

M3mepenre KNHETHYECKOM YHEPTUH Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS TOTEHLUAIBHOM SHEpIUy NPYKUHBI C pabOTOMN CUJIBI TPEHHUSL.

Onpenenenue paboThl CHIIBI TPEHUS PU IBUKEHUH TeJa [0 HAKJIOHHOMN IIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka u TepMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOpUU.

OCHOBHBIE TOJIOKEHMSI MoOJIeKyJIsspHO-KuHeTnyeckoi Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmkenue. XapakTep IBM)KEHUS U B3aUMOJCHCTBUSA
YyacTUIl BellecTBa. MoJeNn CTpOEHUsI Ta30B, )KUJIKOCTEN U TBEPABIX TeN U 0OBSICHEHHE CBOMCTB
BElleCTBAa Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromos). KommuecTBo
BeniecTBa. [locrossHHas ABoranpo.

TennoBoe paBHoBecue. TemmepaTypa u crocoObl e€ u3mepenus. lllkama temmnepatyp
enbcus.

Mogens wnaeanbHOTO ra3a B MOJIEKYJSIPHO-KMHETHYECKOW TEOPHUM: YacTHIBl Tas3a
JBUKYTCS Xa0TUUYECKH U HE B3aUMOJEHUCTBYIOT IPYT C JPYTOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temieparypa
(wkanma Ttemmneparyp KensBuna). 3akon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduyeckoe mpeacTaBieHre U30MPOILIECCOB: H30TepMa,
u30xo0pa, n3obdapa.

CBs3p MEXIy [aBJIEHUEM U CpPEAHEM KHHETUYECKOW DSHEpPrUel IOCTYNaTelbHOIO
TEIUIOBOTO JBMKEHHUS MOJIEKYJl HJealbHOro Tra3a (OCHOBHOE YpaBHEHHME MOJIEKYJSpPHO-
KMHETUYECKOW TEOpUH HJI€aTbHOIO ra3a).

CBsi3b  aOCONIIOTHOW  TemMmepaTypbl TEPMOJMHAMHMUYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOW DHEPrueH MOCTYNaTEIbHOIO TEIIOBOTO ABUKEHUS €€ YaCTHLI.



TexHuueckue YCTpOICTBA U TEXHOJIOTMYECKHE TMPOILIECCHl: TEPMOMETp, Oapomerp,
MIOJIy4Y€HUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTHULl BELECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buzaeopoiuk ¢ 3anuchio peaabHOr0 OPOYHOBCKOTO JBUKEHUS.

Juddyzus xxuakocTei.

Mognens onbita llTepHa.

[IpuTsxenue MoJIeKy.

Moenu KpUCTaNIMYECKUX PELIETOK.

HabGntonenue u ucciaenoBanue U30mpoLeccoB.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEINIOBOTO PAaBHOBECHS MPU TEIUIOOOMEHE MEXIy
ropsiuei U X0JIOAHOW BOJOM.

V3ydyeHrne W30TEpPMHUYECKOro TMporecca (PeKOMEHIOBAHO HWCIIONb30BaHUEe MHU(POBOM
nabopaTopun).

N3yueHnue nu30X0opHOro mpoiecca.

N3yuenune nzobapHoro nporiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepmoanmHamuueckast (TH) cucreMa. 3agaHue BHEIITHUX YCIIOBUH s
TEPMOJMHAMUYECKOM CUCTeMbl. BHemHue u  BHyTpeHHuEe napamerpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMbI KAK CPEHHE 3HAYEHUS BEJIWYWH, ONMHUCHIBAIOIINX €€ COCTOSHHE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hayasio TepmMoanHaMuku. CaMONpPOU3BOJIbHAS peflaKcalis TEPMOAMHAMUYECKON
CHCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens wuAcanbHOro Tra3a B TEPMOJMHAMUKE — CHUCTEMa YpPABHEHHU: YpaBHEHUE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsl BHYTPEHHEW SHEPruM. Y CIOBUSA NMPUMEHUMOCTHU
OTOM MOJENIM: HHU3Kasg KOHILIEHTpalus 4YacTHLl, BBICOKHE TeMIIepaTypsl. BrlpaxkeHue mis
BHYTPEHHEN YHEPIUU OJJHOATOMHOT'O MJI€aJTbHOTO rasa.

KBa3zucrarnueckne u HECTaTUYECKUE MTPOLECCHI.

DnemeHTapHas paboTa B TepMOoANHAMUKe. Beruucienne padboTsl o rpaduky mnpoiiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco®0 H3MEHEHHsS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
cucTeMbl 0e3 coBepieHus padoTel. KoHBEKIHS, TETUIONMPOBOIHOCTD, H3TyUECHHUE.

KonuyectBo Temnorel. TemnoéMkocTh Tena. YAenbHass W MOJSpHAs TEMIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenpHass TeioTa CropaHus TorumBa. Pacuér kommyecTsa
TETJIOTHI TIpH Terutonepenaye. [lonstue o0 agnadbaTHOM Tporiecce.

[lepBblii 3ak0H TepMoauHAMUKU. BHyTpeHHsst sHeprus. KomudectBo TemnoTsl U paboTa
KaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUU TEPMOJAUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOAMHAMUKM U1 PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSTHUE TEPMOJAMHAMUYECKON CHCTEMBI IMPOXOIUT EIWHCTBEHHAs aauadara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3aK0H TepMOJMHAMUKHU [JI1 HEPABHOBECHBIX ITPOLECCOB: HEBO3MOXHO NEPENATh
TEIUIOTy OT Oojiee XONOJHOTO Tena K Oonee Harperomy O0e3 kommencanuu (Kmaysumyc).
HeobpaTtuMocTs pUPOIHBIX MTPOIIECCOB.



[Tpunimne! geiicTBus TenmnoBbix MamuH. KIT/I.

Makcumansnoe 3nadenue KI1/1. [{ukn Kapho.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUSI TEIUIOBBIX JBHUTrarenei. TerioBoe 3arps3HeHue
OKpPY’KaroIlle cpebl.

TexHu4ecknue ycTpoMCTBa M TEXHOJIOTMYECKUE IPOLIECCHI: XOJOJWIBHUK, KOHIUIMOHED,
TU3ETbHBIA W KapOIOpAaTOPHBIM JBUTATENM, MapoBas TypOWHA, TOIYYEHHE CBEPXHU3KUX
TEMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAaHUEM TEIJIOBOI'O HAcoca,
YTUIU3alKsg OMOOPraHNYeCKOro TOITMBA AJIsl BEIPAOOTKH «TEILIOBOM) U 3JIE€KTPOIHEPTHH.

Hemoncmpayuu.

N3menenue TemmepaTypsl py auadaTH4eCcKOM pacIiupeHUH.

Bo3aymHoe orauso.

CpaBHeHME YJENbHBIX TEIIIOEMKOCTEH BEILIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabaTHOTO mporiecca.

KoMmbrorepHbie MOIENIN TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

N3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue nporiecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annadbaTtHOrO mpoiiecca.

W3yueHue B3aMMOCBS3M 3HEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJCHCTBUS U TeMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpezamnvie cocmoanusn eeuiecmea. Pazoevie nepexoobl.

[TapooOpa3oBanue u KoHAeHcalus. Vcnapenue wu KumneHue. YenbHas TeIUioTa
napooOpa3zoBaHusl.

Hacpiiennsle ¥ HeHachlllleHHblE mapbl. KauecTBeHHass 3aBUCUMOCTb IJIOTHOCTH M
JABJICHHUSI HACBIIICHHOTO TMapa OT TEMIEPaTyphbl, UX HE3aBUCUMOCTH OT 00BbEMA HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEpaTyphl KUTICHUS OT JaBJICHUS B KUIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIIOTHAS ¥ OTHOCUTENNbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannundeckue u amopHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAILIOB.
[InaBneHue u KpucTayiu3amus. Y aelbHas TerioTa miasieHus. Cyonumanus.

Hedopmaruu tBEpHoro Tena. Pactsokenne u cxxarue. Crnsur. Monyne HOnra. Ilpenen
yrapyrux aedopmaruii.

TemoBoe pacuimpeHne KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U TUHEHHOE paclIupeHue.
AHrapMOHHM3M TEIUIOBBIX KOJICOAHWN YAaCTHI] BEIIECTBA KaK MPUYHMHA TEIJIOBOTO PACHIUPEHUS
Ten (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpa3zoBanue YHEPTUH B (Pa30BBIX MEPEXo/ax.

VYpaBHeHHEe TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTspKkeHHE. KoadduimeHT moBepXHOCTHOTO HaTshKeHUs. KanumispHbie
sBJeHUd. [{aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakoctH. ®opmyina Jlamnaca.

TexHuueckue yCcTpoMCTBA M TEXHOJOTMYECKHME TPOLECCHI: IKUJIKUE KPUCTAIUIBI,
COBpPEMEHHBIE MaTepUaJIbI.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noHM>KEHHOM JJaBJICHUU.

N3mepenne cuitbl TOBEPXHOCTHOTO HATSIKEHHUSI.



OnBITHI ¢ MBUIBHBIMH TNIEHKAMM.

CmauuBanue.

KanumnspHele siBneHus.

Mopaeny HEHEIOTOHOBCKOH YKUIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAITIMYECKOTO BELIECTBA.

Bunasr nedopmaruii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yuyenue 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbJA.

N3yueHue CBOMCTB HACBIIICHHBIX IAPOB.

H3mepenne abCoMOTHOM BIIaXKHOCTH BO3AyXa U OLIEHKA MAcChl MapOB B IOMEIICHUU.

N3mepenne ko3 duirenra moBepXHOCTHOTO HATSHKEHHUS.

Uzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AeQOpMaIlii PE3MHOBOTO 00pasiia OT MPHIOKEHHON K HEMY
CHUJIBL.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexkmpuueckoe noie.

OJneKTpu3anus Tel U e€ MpOosIBICHUsA. DJIEKTPUUYECKUN 3apsan. J(Ba BUAA 3IEKTPUUYECKUX
3apAnoB. [IpoBOAHMKH, AMAIEKTPUKU U TOJYIPOBOJHUKH. DJIEMEHTAPHBIA 3JIEKTPUUYECKUN
3aps. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsijaa.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3aKoH Kyona.

OnekTpuueckoe nose. Ero neiicteue Ha 31eKTpUUYeCKUe 3apsibl.

Hanpsoxk€HHOCTh  deKkTpudeckoro mojs. [IpoOHbid 3apsn. JluHUM HanpsHKEHHOCTH
ANeKTpruYecKoro nosst. OQHOPOIHOE INEKTPUUECKOE ITOJIE.

[ToTeHIMaIbHOCTh ANEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHIMANOB U HaIpsHKEHUE.
[TorenunanpHass  dHEpruss  3apsga B DJIEKTPOCTATHUECKOM  IIOJIE. [Torenunan
NIEKTPOCTATUYECKOr0 Mouisd. CBsA3p HANpPsDKEHHOCTH IOJS M Pa3HOCTH IOTEHUUAIOB IS
AIIEKTPOCTATUYECKOTO MOJIsl (KaK OJHOPOJIHOTO, TaK U HEOJTHOPOJIHOTO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJEH.

[Tone Toueunoro 3apspa. Ilonme paBHOMepHO 3apsbkeHHOM cdepsl. Ilone paBHOMEpPHO
3apspkeHHOro mo o0wémy mapa. Ilome paBHOMEpHO 3apsKEHHOM OECKOHEYHOM IUIOCKOCTH.
KaprrHbl mMHMN HANPSKEHHOCTU ATUX TOJIEN M SKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B AJIEKTPOCTATUYECKOM ITOJIE. Y CIIOBUE PABHOBECUS 3aPSAJI0B.

JINDIIEKTPUKN B JIEKTPOCTaTUYECKOM MT0JIe. J{ManeKTpuyecKas IpOHUIIaeMOCTh BEIIECTBA.

Konnmencarop.  DNeKTpoEMKOCTh  KOHACHCATOpA.  DIEKTPOEMKOCTh  IUIOCKOTO
KOH/JICHCATOpA.

[MapautenbHOe  COeMUHEHHME  KOHIEHcaTopoB.  IlociemoBaTenbHOE — COSIMHCHUE
KOHJICHCATOPOB.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

JIBr>keHure 3apsKEHHOW YaCTHUIIbl B OJTHOPOJHOM 3JIEKTPUUYECKOM MOJIE.

TexHUUecKkrne YCTpPOMCTBA M TEXHOJOTMYECKUE MPOUECCHI: AJIEKTPOCKOI, AJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alIUTa, 3a3€MJICHHUE IEKTPOIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Bau fe
I'paada.

Hemoncmpayuu.



Y CTpolcTBO ¥ MPUHIUIT JEHCTBUSA SJIEKTPOMETPA.

DIIEKTPUUECKOE T0JI€ 3apsHKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TOJIE IBYX 3apsKCHHBIX TUTACTHH.

Monensb anexTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IIOJIE.

DneKTpocTaTUYecKast 3alluTa.

YCTpoKCTBO U IEMCTBHE KOHJAEHCATOPA ITOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJIEHCATOpa OT IUIOHNIaJAM  IUIACTHUH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprusi AMEKTPUUECKOTO MOJIs 3apsHKEHHOT0 KOHJIEHCAaTopa.

3apsiaKa U pa3psiiKka KOHAEHCAaTOpa Yepe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie pabomot, npaKmMuKym.

OueHka cu1 B3auMOJECICTBUSA 3apsKEHHBIX TEll.

HabGntonenue npeBpallieHusi 3HEPTUU 3apsSXKEHHOTO KOHJIEHCATOPA B SHEPTHUIO M3ITYUYCHHS
CBETOAMO/A.

N3yuenue npoTekaHusi TOKa B LENHU, COAEpHKAIICH KOHAEHCaTOp.

Pacnpenenenne pa3sHOCTH TOTEHIUANOB (HANPSDKEHWs]) TIPU  MOCIEA0BATEIHLHOM
COEIMHEHUU KOHJICHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpudecKuili mok.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYciioBUS  CyIIECTBOBAHMSI IOCTOSIHHOTO AJIEKTPUYECKOTO TOKAa. VICTOYHHMKM TOKAa.
Hampsoxkenne U u 31C é&.

3akoH OMa JJisl yyacTKa LETH.

DJIEKTPUYECKOE  CONPOTUBJIEHUE.  3aBUCUMOCTb  COINPOTUBIEHUS  OJHOPOJHOTO
MPOBOJHMKA OT €ro JUIMHbI U IUIOIIAJM IONEPEYHOI0 CEYEHHUs. YIEIbHOE CONPOTUBIICHUE
BEIECTBA.

[locnenoBarenbHOE, NapajljIeNbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux nenei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH J[xoynsa—JIenna.

MOIIHOCTH 3JIEKTPUYECKOrO TOKA. TermoBas MOIHOCTb, BbIAEIsIEMas Ha pE3UCTOPE.

OJIC u BHYTpEeHHEE CONPOTHUBIEHHE HMCTOYHHMKA TOKa. 3akoH Owma i TOJIHON
(3aMKHYTOM) 27eKTprUecKoi remu. MoiHocTh ncTouyHNKa Toka. KopoTkoe 3aMbIkaHue.

KonpaeHncarop B uenu nocTOSHHOTO TOKA.

TexHu4YecKkne yCTPONCTBA W TEXHOJIOTHUYECKHE TIPOIECCHl: aMIEpPMETpP, BOJBTMETP,
peocTar, CYETUHUK IEKTPUUECKOU SHEPTHUH.

Hemoncmpayuu.

N3mepenne cuitbl TOKa ¥ HAPSDKSHHMS.

UccnenoBanue 3aBUCMMOCTH CHJIBI TOKa OT HaNpsKEHUS I PE3UCTOpa, JIaMIIbl
HaKaJIUBaHUs U CBETOIUO/IA.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJHMKOB OT JJIMHBI, IUJIOLIATU
MIOINIEPEYHOT0 CEUYCHHS U MaTepraa.

WccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT CONPOTHBIICHHS TPU TOCTOSSHHOM
HaIpsKECHUU.

[Ipsimoe u3mepenue DJC. KopoTkoe 3amblkaHUE TaJIbBAHUYECKOTO 3JIEMEHTA M OLIEHKa
BHYTPEHHETO COTPOTUBIICHUS.



Cnioco0OnI coeqHEHUsT UCTOYHUKOB ToKa, DJIC OGaTapeid.

HccnenoBanue pa3sHOCTH NOTEHLIMAIOB MEXY MOJIFOCAMHM MCTOYHUKA TOKA OT CHIIBI TOKA
B LIEIIY.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBaHre CMEIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIIPSDKEHUS U1 JaMIIbl HaKaJIUBaHMsL.

YBenuueHue npezenia u3MepeHus amrnepMmerpa (BoJIbTMETpa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/]C rajibBaHUYECKOr0 3JIEMEHTA OT BPEMEHHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH NOTEHIMAIOB MEX]Y MOJIOCAMH UCTOYHUKA TOKA OT CHIIBI TOKa
B LICIH.

HccnenoBanue 3aBUCUMOCTH OJIE€3HOM MOIIIHOCTH UCTOYHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

OJleKTpUYecKass MNPOBOAUMOCTh pPA3JIMYHBIX BELIECTB. OJEKTPOHHAS MPOBOJUMOCTh
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  CONPOTHBJIEHUS  METAUIOB  OT  TEMIEepaTyphbl.
CBepXnpoBOAUMOCTb.

DneKkTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHash MPOBOAMUMOCTH MOJYINPOBOJHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBoHUKOBBIE TPHUOOPHI.

DNEKTPUUECKUM TOK B 3JIEKTPOJIMTAX. DJIEKTPOIUTUUYECKAs IUCCOLUAIMS. DIEKTPOIU3.
3axonbl Dapazest ISl 3JIEKTPOIU3a.

OneKkTpuueckuii TOK B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITEIbHBIM paspsl.
Pasznuynble THIIBI caMOCTOATENbHOTO pa3psaa. Momnus. [Inazma.

TexHuueckue yCTpOHCTBA U IHPAKTHUECKOE IPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbL,
AIIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOAMOM, TajbBaHMKA, pa(UHUPOBAHME MEIW, BBIIUIABKA AIIOMHUHUS, 3JEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYypPHI.

ITpoBOAMMOCTB 3JIEKTPOIIUTOB.

3akoHsbI 2nekTponunsa dapanes.

M ckpoBo# pa3psa v NPOBOAMMOCTD BO3AYyXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOJIYIPOBOJIHUKOB.

OnHOCTOPOHHSSA MPOBOIUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HabGnronenue anexrponusa.

W3mepenue 3apsiia 0JTHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH JUOJA.

Du3n4ecKuil MPaKTUKYM.

CrniocoObl u3Mepenust (U3MUECKUX BEJTMYUH C UCTOIb30BAaHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHHH  (u3mueckux BenuuuH. OlleHKa TpaHuIl
MOTPEUIHOCTEM.



[IpoBeneHrEe KOCBEHHBIX HM3MEPEHUN, WCCIECIOBAaHUM 3aBUCUMOCTEH  (DU3UIECCKUX
BEJIMYMH, MPOBEPKa MPEAJIOKEHHBIX THIOTE3 (BBIOOp M3 PabOT, OMUCAHHBIX B TEMATHUYECKUX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOPHBIC PA0OTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Wzyuenue kypca ¢pusuku yriyonaéHHoro ypoBHsa B 10 kiacce OCyIIeCTBISETCS C yUETOM
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTHKH, OWOJIOTHUH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusvie noHAmMUA, C6A3AHHbIE C UYUECHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (akT, rumore3a, (Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, MO/ICIIb, U3MEPEHHE, MOTPEIIHOCTH U3MEPEHUM, U3MEPUTEIIbHbBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peEIICHUE CUCTEMbl ypaBHeHHWH. JIuHeliHas QyHkus, napabona,
runep6ona, ux rpaduku u cBoicTBa. Tpuronomerpuueckre GyHKIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. BEKTOphl M HMX MPOEKIMU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHUE  OKpYyXalomed  cpedpl,  yTUIU3alus
OMOOPraHMYECKOTO TOIUIMBA JJISl BBIPAOOTKH «TEIJIOBOM» M 3JIEKTPOIHEPTHH, MMOBEPXHOCTHOE
HATsDKEHUE Y KaWUISIPHBIC SBJICHUS B IPUPOJIE, SJIEKTPUUECKUE SIBJICHHS B )KHBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MoJy4eHrne HaHOMAaTepHUaoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEM, )KUJIKOCTEH U
ra3oB, OJKHUJIKHE KPHUCTAJJIbI, DJJICKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JUCCOIMAIIUS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOIIHSI.

T'eozpaghus: BnaxxHOCTh BO3lyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHue IBUKEHHUM C UCIOIB30BAHUEM MEXaHU3MOB, YUET CYyXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTUYECKUE KOHCTPYKIMU (KPOHIITEHH, pemérdyarsie
KOHCTPYKIIMH ), UCTIOIH30BAHNE 3aKOHOB COXPAHEHUsI MEXAHUKU B TE€XHHUKE (THPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CrOpaHMs, MapoBas TypOWHa, OBITOBOW XONOIWJIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUHU TOJYYEHHS COBPEMEHHBIX MaTepuajgoB, B TOM YHCIE
HAaHOMATEepHaloB, M  HAHOTEXHOJOTMH,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30pA3PSAHBIC JAMITBI, TOTYITPOBOIHUKOBBIE MPUOOPHI, TaTbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoauHaMuka.

Tema 4. Maznummnoe none.

B3anMoseiicTBe MOCTOSHHBIX MarHWTOB M TNPOBOJHUKOB C TOKOM. MarHuTHOe MoJie.
BekTop marHuTHOM MHAYKIMH. [I[puHIMN Cyriepno3niiny MarHUTHBIX NOJIeH. JIMHNKM MarHUTHOM
WHIYKIIHAH.

MarHnuTHOe 1oJje NMPOBOJAHMUKA C TOKOM (TIPSMOTrO MPOBOJHUKA, KAaTYIIKH M KPYroBOTO
BUTKA). OnbIT Dpcrena.

Cuna Ammepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna JlopeHma, €€ HampaBi€HHE W MOAYJb. JIBUKEHHE 3apsSKEHHOW 4YacTHUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenna.

MarunuTHOe nosie B Beuiectse. @eppoMarHeTuky, napa- u AuaMarHeTHKH.



TexHHYECKHE yCTPOWCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: IPUMEHEHHE ITOCTOSHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOABUTATENb SIKOOM, YCKOpUTEIN
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nMHMH MHAYKUMM MarHuTHOTO IO IIOJIOCOBOTO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa J5uHUH MarHUTHOM MHIYKIUM TOJS JJIMHHOTO IPSAMOrO IPOBOJHUKA U
3aMKHYTOT'0 KOJIBLIEBOTO IIPOBOJIHUKA, KATYILIKH C TOKOM.

B3anmopneicTBue IByX MPOBOAHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

HaOnronenue 1BukKeHUs MydKa 3JI€KTPOHOB B MArHUTHOM I10JIE.

[TpuHIMN AeicTBUSA 3TIEKTPOU3MEPUTENLHOIO IPUOOPAa MAarHUTONIEKTPUUECKONH CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanre MarHUTHOTO TOJISl HOCTOSTHHBIX MAarHUTOB.

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 MHAyKuuu. DJC
MHAYKIHMU. 3aKOH 3JIEKTPOMarHUTHOM uHAykuunu Papanes. BuxpeBoe aiieKTpUUecKoe IOJIE.
Toxku dyko.

O/1C nHayKIMK B IPOBOAHUKE, IBHIKYILIEMCS 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.

TexHuueckue ycTpOHCTBa U TEXHOJIOTMYECKHE TIPOLECCHl: HWHAYKIIMOHHAs IIeub,
COJICHOMJI, 3aIIMTA OT JEKTPU3ALMH TEN TP JIBUKEHUN B MATHUTHOM I10JIE€ 3€MIIH.

Hemoncmpayuu.

Habmonenune sBaeHus 37€KTPOMarHUTHON MHTYKIIUH.

Uccnenoanue 3aBucuMmoctd IJIC MHAYKIMHM OT CKOPOCTH HM3MEHEHUS] MarHUTHOI'O
MOTOKA.

IIpaBuno Jlenua.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

Hccnenoanue 3aBucumoctu J/[C caMOMHAYKIMN OT CKOPOCTH M3MEHEHUS CHIIbI TOKA B
LEIIN.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Onpenenenne NHAYKIMA BUXPEBOTO MarHUTHOT'O TIOJIS.

HccnenoBanue sBIEHUS CAMOUHTYKIUH.

CoOopka Mo/ieNH AIEKTPOMArHUTHOTO T€HEPaTOopa.



Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOAHbBIE KOIEOAHHUS.

['apmonnueckue  konebanus. KunHemaTmueckoe U JAMHAMHUYECKOE  OIMMCAHUE.
DHepreTuyeckoe OmucaHue (3aKOH COXpaHEHUS  MEXaHWYecKol dHepruu). BeiBox
JUHAMUYECKOTO  OMHMCAHUS TapMOHMYECKHX KoJeOaHWM W3 HMX OJHEPreTHYecKoro u
KMHEMaTU4YECKOTO OIMCAHMUS.

Ammumatyna u ¢dasza xonebanuii. CBsI3b aMIUIMTYAbI KOJICOAHWNW MCXOAHOW BEIIMYMHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora xonebanuii. I[lepnoa Manbix cBOOOAHBIX KOIEOaHUN MaTEMAaTUYECKOTO
MmasiTHUKA. [leprnos cBOOOAHBIX KOJICOAHUH PYKMHHOTO MAasITHUKA.

[TonsTe o 3aryxatoumx KojeOaHusix. BoiHyxneHHsle koneOanusi. Pe3onanc.
Pe3onancHas kpuBas. BiusiHue 3aTyxanus Ha BUJ pe30HAHCHOUW KPUBOM. ABTOKOJICOaHUSI.

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, Yachl, Kayelu,
MY3bIKaIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOrO ABMKCHHUS.

Habumronenne He3aBUCHMOCTH MEpHO/a MaJIbIX KoJIeOaHUI rpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyXxaImuX KOJICOAHWH U 3aBUCUMOCTH TEPHOAa CBOOOTHBIX KOJIeOaHUI
OT COMPOTHBIICHUS.

HccnenoBanune konebaHWil Tpy3a Ha MAaCCUBHOM IMpPYXHHE C IIeNbI0 (OPMUPOBAHUS
IpeJICTaBICHUH 00 neaqbHON MOJEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUH MPH KOJIEOaHUAX TPpy3a Ha IPYKUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIA.

Habmroienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

M3yueHne 3aKOHOB JIBM)KEHUS Tejla B X07ie KoieOaHui Ha yIIpyroM MojBece.

N3yueHue ABUKEHUS HUTIHOTO MAasTHUKA.

[TpeoOpa3zoBaHue 3HEPTUH B IPYKUHHOM MasiTHUKE.

Hccnenoanue yObIBaHUS aMIUIUTY/IbI 3aTyXaOMINX KOIeOaHuUH.

HccnenoBaHue BBIHYKIEHHBIX KOJICOaHHIA.

Tema 2. dnexmpomaznumnule Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
kosnebaTesibHOM KOoHType. Popmyna Tomcona. CBs3b aMIUIUTYIbl 3apsia KOHJAEHCATOpa C
aMIUTUTYION CUIIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUHU B HI€aTbHOM KOJebaTeTbHOM KOHTYpE.

3aryxamolue 3JeKTPOMarHuTHble KosiebaHus. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
Kosie0aHusl.

IlepemeHHBII TOK. MOIIHOCTH TEPEMEHHOrO0 TOKA. AMIUIUTYAHOE U JEHCTBYIOLIEE
3HAUEHUE CUJIBI TOKA M HAMPSHKEHUS TIPU Pa3INIHON opMe 3aBUCHMOCTH TIEPEMEHHOTO TOKa OT
BpPEMEHH.

CuHyconaalbHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIENI CUHYCOUJAJIBHOTO IEPEMEHHOr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHui.

Wneanbublii Tpanchopmarop. [IponsBonacTBo, mepenaya u noTpeOiIeHUe 3IEKTPUIECKOM
SHEPIHH.



OKOJIOTUYECKME PHUCKU IIPU IMPOU3BOJCTBE JJIEKTpPOdHEpruu. KynbTypa MCHOab30BaHUSA
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HHU.

TexHudyeckue yCTpPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: JJIEKTPUYECKUN 3BOHOK,
TEHEPATOp IEPEMEHHOI0 TOKA, JINHUU JIEKTPOIIepeiay.

Hemoncmpayuu.

CB00OOAHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

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

OcumsuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX IEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BriHyX1eHHBIE CHHYCOHIaTbHbIE KOJIEOaHMUS.

Pe3ucrop, kaTylka HHIYKTMBHOCTU U KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3oHanc mpu mocienoBaTenbHOM COCIMHEHUM PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCATOPA.

YCTpORCTBO M IPHHIIKIT 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 paboThl MICTOYHUKOB CBETA B LIETIH [IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaAZHUMHbBIE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX paclpocTpaHeHusd. [lomepedynsle M IpoaosbHBIE
BosIHBL. Ilepuon, ckopocTe pacnpocTpaHeHus M AjauHa BOJIHBL. CBOMCTBA MEXAHMYECKUX BOJIH:
OTpaKeHHe, TpeIoMIIeHUE, HHTephepeHIs U Au(paKIus.

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

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3Iy4EHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3ammuas
OpHUEHTAIs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX BOJIH:  OTpaXX€HHE, MpEJIOMIICHHE, MOJsIpU3alus,
uHTEephepeHIMs U AU(PaKIHSL.

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

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH Cpeabl.

TexHuueckue ycTpoicTBa M NPAKTUYECKOE NPUMEHEHHE: MY3BIKAJIBHBIE MHCTPYMEHTHI,
pamap, paauoNpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbpTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacrpoCTPaHEHHUE ONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

HabmoneHue oTpaxeHus U NPeOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunn 1 [uppakiind MEXaHUYECKUX BOJIH.

AKYCTHYECKHI pe3oHaHC.



CBolicTBa yJIbTpa3ByKa U €ro NpUMEHEHHUE.

Habmionenue cBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYJOM M YacTOTOH
KOJICOaHUH.

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

Oo6HapyxeHrne HHPPAKPACHOTO U YIBTPaPUOIECTOBOTO U3ITyUCHU.

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
HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3akOHBI OTpaxeHus cBeTa. [locTpoenune H300pa’keHUN B IJIOCKOM
3epkaie. Chepudeckne 3epkaia.

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

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 I10Ka3aTes MPEIOMIICHHUS.

®opmyna TOHKOM JIMH3bL. Y BEIUYEHHE, 1aBAEMOE JIMH30M.

Xox ny4a, IpOUIEALIEro JIMH3Y MO0/l TPOU3BOJIbHBIM YIJIOM K €€ IVIABHOM ONTHYECKOU OCH.
[TocTpoeHne N300paKCHUI TOYKHA U OTPE3Ka MPSIMON B COOMPAIONINX M PACCEHBAIOIINX JIMH3AX
U UX CUCTEMaX.

Ontuueckue npubopsl. Paspermatomnias cnocoOHOCTh. [71a3 kak onTHyeckast CUCTEMa.

[Tpenensl IPUMEHUMOCTH T€OMETPUYECKOM ONTHUKH.

BonmnoBas onrtuka. WHrepdepennus cera. KorepeHTHbIe HMCTOYHUKH. Y CIOBHS
HAOJIOJIEHUsI MAaKCUMYMOB M MHHHUMYMOB B HWHTEpP(QEpPEHIMOHHON KapTHHE OT JBYX
KOTE€PEHTHBIX UCTOYHHUKOB. [IpuMepsl KiIaccu4eckuX HHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. [JudpaxiuuonHas pemérka. YciaoBue HAOMIOACHHUS TIJIAaBHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBETA Ha NU(PAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHnueckne yCTpPONCTBA M TEXHOJIOIMYECKHE IIPOLECCHI: OYKH, JIyla, IEpPHUCKOIL,
dboroanmapaT, MHUKPOCKOI, MPOEKIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
onTHKa, TUPaKIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBaHue NpeloMIIEHUS CBETA.

Habmtoienue noaHoro BHyTpEeHHEro oTpakeHus. Mojienb cBeToBOA.

HccnenoBanue xo/1a CBETOBBIX IMYYKOB YepPe3 MJIOCKOMAPAIIIENIbHYIO TUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKEeHUH B JIMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOTA.

Hab6nronenue naTepdepeHInm crera.



HaOnroneHnue 11BETOB TOHKHX IUIEHOK.

Habmonenue nugpakiuu cera.

N3yuenne qupakinOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucrnepcuu cBera.

Habumronenune nonsipusanuu cBera.

[TpuMeHeHne NOISPOUIOB IS U3YUSHHSI MEXaHUYECKUX HAMPSKCHHMN.

Yuenuueckuit 3xcnepumenm, nabopamopnuie pabomot, nPAKMUKYM.

W3mepenue nokasaTesis NpeoMIICHHs CTEKIIA.

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

N3mepenue GpoKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenne n300paXkeHUs B CUCTEME U3 IIJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenue n300paxkeHus: B CHCTEME U3 JBYX JIMH3.

KoHcTpyrpoBaHue TeIeCKONMYECKUX CUCTEM.

HaGnronenue nudpakunu, MHTEpHEpEeHIUHN U NOJSpU3aluK CBETA.

W3yueHue noasipu3aluy cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne naTepHEpEHINH Ja3epHOTO U3TYICHUS Ha JBYX IIEIISX.

Hab6mronenue nucniepcumu.

HaGnronenue u uccnenoBanue AM(PpPaKkMOHHOTO CIIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

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

Pa3nes 6. OcHOBBI cielIUAJIbLHOMH T€OPUU OTHOCUTEIbHOCTH.

['paHuLibl MPUMEHUMOCTH KJIacCUuecKod MexaHuku. IlocTymarel cnenuanbHON Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM — uHTepBan. IIpeoOpazoBanus  JlopeHua.  VYcioBue
NPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMe/JIeHHE BPEMEHU U COKpalleHue
JUINHBI.

OHeprust U UMIYJbC PEIATUBUCTCKOM YaCTHUIIBI.

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

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

Y4eHn4eckuit SKCIIepUMEHT, Ja00opaTOpHbIe pabOThI, MPAKTUKYM.

Omnpenenenne UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUL (10 gororpadusmMm TpeKkoB
3apsHKEHHBIX YaCTHI] B MATHUTHOM TIOJIE).

Pa3znen 7. KBanToBas pusuka.

Tema 1. KopnycKynapHno-6011060it oyanusm.

PaBHOBecHOE TemIoOBOE W3JIy4YeHHE (W3IIy4eHHE aOCONIOTHO YEPHOrO Teja). 3aKOoH
cmenienust Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

®otoadpdext. Onbitol A. I'. CroneroBa. 3akoHbl poTorddexTa. YpaBHeHre DHHIITEHHA
st potordexra. «KpacHas rpanuna» dpotodrddekra.

JlaBneHue cBeta (B 4YAaCTHOCTH, JaBJIEHWE CBeTa Ha aOCOJIIOTHO MOMJIOMIAIOIIYI0 U
abCcoOTHO oTpaskatollyto noBepxHocth). OnbiTh I1. H. JleGenena.



BosHoBbie cBoiicTBa wactull. Bonnbl ne bpoitns. JlnvHa BosHbl ne bpoing u pasmepsl
objacTu  JOKANM3AaMKM  JBWKYIIEHCS  dYacTuipl.  KoOpmycKynsipHO-BOTHOBOW  Tyau3M.
Judpakius 37eKTPOHOB Ha KPUCTAIIIAX.

Crnenuduka n3mepenuii B Mukpomupe. CooTHOIIEHUsT HeonpeneaéunocTen [ elizendepra.

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

Hemoncmpayuu.

®dotordeKT Ha yCTAaHOBKE C ITMHKOBOMU TIJIACTUHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS MOIYIPOBOAHUKOB OT OCBELIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

HccnenoBanue porope3ucropa.

N3mepenue noctossaHol [Imanka Ha ocHOBe rccnenoBanus Gotodddekxra.

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

Tema 2. @usuka amoma.

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

[Tocrynarer bopa. M3nydenue u morsiomieHne (OTOHOB MPH MEPEXO0Je aToMa C OIHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOAA.

CrnoHTaHHOE W BBIHYXKJIEHHOE U3yueHue ceera. Jlazep.

TexHu4yeckue yCTpPOMCTBA M TEXHOJOTHYECKHUE TMPOIECCHI: CHEKTPAIbHBIM aHaINU3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBI KOMITBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopra.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

HabGmronenue nuHeyaToro crexkTpa.

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

Tema 3. Qusuka amommnoz2o A0pa u 31eMeHMAPHLIX Yacmuy,.

Hyxnonnas monens sigpa ['eiizenbepra—MBanenko. 3apsin sapa. MaccoBoe 4mciio sijpa.
N3oTomnsl.

PagmoaktuBHOCTE. Asba-pacnaa. DNeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['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.

Anepusie peakuuu. Jlenenune wu cuHte3 snep. SnepHsie peaktopbl. IIpoGiemsl
YVIOPABISIEMOTO TEPMOSIIEPHOTO CHUHTE3a. OKOJOTUYECKHE aCHEeKThl pPa3BUTUA  SAEPHOU
SHEPreTUKHU.

MeToapl perucTpaluy U UCCIIeI0BAHMS JIEMEHTAPHBIX YaCTHII.



DyHIaMeHTAIbHBIE B3aUMOJCHCTBUA. baprnoHbl, Me30HBI M JeNTOHBI. [IpeacraBienue o
CranpaptHoil Moaenu. KBapk-TirooHHast MOJEINb apPOHOB.

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

EnunctBo duznyeckoil KapTUHBI MUpA.

TexHu4eckue yCcTpOHWCTBa M TEXHOJIOTMYECKUE MPOLECCHI: JO3UMETpP, Kamepa Buibcona,
SJCPHBIA  PEAaKTOp, TEPMOSIEPHBIM peakTop, aroMHas OoM0a, MarHMUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIB30BAHUEM JI03UMETPA.

W3yuenne nornomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3zgea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otanbl  pa3BUTHS  acTpoHoMuU. [IpukinagHoe ©W  MHUPOBO33PEHUECKOE 3HAYCHHUE
actpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKU Ui OOBSCHEHHS MPUPOJBl KOCMHUYECKHX
00BEKTOB.

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

Bun 3Bé€3anoro Heba. Co3Be3aust, ApKue 3BE3/bl, INIAHETHI, UX BUJUMOE ABUKEHHE.

ConneuHas cucrema.

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

3BE3/1bl, HX OCHOBHBIE XapakTEPUCTUKU. Jluarpamma «CHEKTpaJbHBIA Kjlacc —
CBETUMOCTb». 3BE3/Ibl IJIABHOM 1OCJIE0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTh» JJIs
3BE3]] [JIaBHOW  IOCJENOBaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3a. CoBpeMEHHbIE
MIPEACTABIICHUS O IPOUCXOKACHUM U 3BOOLMK COJIHLIA U 3BE31. DTaIlbl )KU3HU 3BE3L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne n neuxxenue Connua B ['anaktuke. Turbl
rajlakTuk. PajmoranakTuku u kBazapel. YEpHbIE AbIPHI B SApaX ralaKkTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
bonbuioro B3peiBa. PenukToBOE N3IIyYEHHE.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie npo6iieMbl aCTpOHOMUH.

Yuenuueckue naoniodenus.

HaGnronenuss 3BE€3nHOro Heba  HEBOOPYXKEHHBIM  TIJIa30M € HCHOJIb30BAHHUEM
KOMIIBIOTEPHBIX TMPWIOKEHUN [UIs OINpelesieHUs] IOJIOKEeHUsT HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE c0o3Be3/11si CeBEpHOT0 MOMyLIapUs U IpKue 3BE3/IbI.

Habmonenus B Teneckon JIyHbl, IuIaHeT, TYMaHHOCTEN U 3BE3/IHBIX CKOIUIEHUH.

Du3nYecKU NPAKTUKYM.

Crioco6b! u3MepeHus: (PU3NYECKUX BEIMUYUH C UCTOJIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTENIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢uznyeckux BeaudyuH. OleHKa TIpaHUI
IIOTPELITHOCTEM.

[IpoBeneHe KOCBEHHBIX M3MEpPEHMH, HCCIEIOBaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpPKa MPENJIOKEHHBIX TMIOTe3 (BbIOOp M3 padOT, OMUCAHHBIX B TEMATHUYECKHUX
pasnenax «Y4eHUYECKUH IKCIIEPUMEHT, JJaOOpaTOPHbIE paOOThI, TPAKTUKYM»).

O0o0maroniee NOBTOpeHUE.

OO6oOuieHne W cUCTeMaTH3alMs  CoJIepKaHMs — pas3zieloB  Kypca  «MexaHHKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DJIeKTpoauHamuKkay, «KoneOaHus U BOJHBIY,



«OCHOBBI CHeIUaNbHON TEOpUU OTHOCUTENbHOCTHY», «KBanTOBass (Qusuka», «IIeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢u3mku w acTpoHOMHHM B 3KOHOMHUYECKOW, TEXHOJOTHYECKOW, COIMAIBHON U
STUYECKON cdepax [eATeNbHOCTH YeloBeKa, pPOjdb M MeCTO (U3MKH M acTPOHOMUU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, 3HAYCHHE OMNHCATEIbHOW, CHCTEMaTU3UPYIOLIEH,
OOBSICHUTEIBHOM U MPOrHOCTHYECKON (DyHKIMIA (pru3ndecKoil Teopuu, poib (HU3NIECKON 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 ¢pusuku yriayonéHHoro ypoBHs B 11 kitacce ocymiecTBisieTcs ¢ yu€Tom
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTHKH, OWOJIOTHH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

Mesicnpeomemmusvie nOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3uyeckas BeEIMYMHA, 3aKOH, TEOpHs, HaOIIOIeHHE,
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: snexktpuueckue SBICHHS B KUBOM Mpupoje, KojeOaTelbHbIE ABMKEHUS B
JKUBOM  TIPUpPOJAE,  DKOJOTUYCCKHUE  PUCKA  TPU  TPOU3BOACTBE  AJICKTPOIHEPIHH,
AJICKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOMIEH Cpelbl, yJIbTPa3BYKOBas JMArHOCTHKA B
MEAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpOeHHE aTOMOB M MOJIEKYJ, KpPUCTAJUIMYecKass CTPYKTypa TBEPABIX Tell,
MEXaHHU3MbI 00pa30BaHUS KPUCTAJUTMUECKOHN PEIIETKY, CIIEKTPAIBHBIN aHAIHN3.

T'eozpaghus: MarHuTHBIC TIOTIOCA 3EMIIH, 3aJIe)KW MAarHUTHBIX Py, (oTOChEMKA 3eMHOI
MOBEPXHOCTH, cericMorpad.

Texnonozusn: npuMeHEeHHE MTOCTOSHHBIX MarHUTOB, AJIEKTPOMATHUTOB, AIEKTPOABUTATENb
SxoOm, reHepaTop TEPEeMEHHOTO TOKa, WHAYKIIMOHHAS TIeYb, JIMHHUH O3JIEKTpoIepenad,
QJIEKTPOJIBUTATENb, pPajiap, pPaaIuONPUEMHUK, TEIIeBU30p, aHTeHHa, TenedoH, CBU-neus,
yIbTPa3ByKOBasi JMArHOCTUKA B TEXHUKE, MPOEKIMOHHBIA ammapar, BOJIOKOHHAs OINTHKA,
conHevHas Oartapesi, CIyTHUKOBbIE MPUEMHUKH, S/IEPHAsI JHEPTeTUKA U HKOJIOTMUECKUE aCTIeKThI
€€ pa3BUTHSL.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOITPAMMLI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMAJIMUYHOCTHBIE PE3YJIBTATEI

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJIbTATBI OCBOCHHS yueOHOro mpenmMera «Du3nKa» JTOJDKHBI OTPAXKATh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIIMEH JUYHOCTH, CHCTEMON IICHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOXKIICHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSAM POCCHHMCKOrO  0O0IIecTBa,
paclIMpeHre XKU3HCHHOTO OIbITa W ONbITA ACSITEILHOCTH B IMPOIECCE PEeaTu3allid OCHOBHBIX
HAIPaBIICHUH BOCIIUTATEIBHOMN JICATEILHOCTH, B TOM YHCJIC B YACTH:

rpaskIaHCKOro BOCIIMTAHUS:

® chopMHPOBAHHOCTh TPAXKTAHCKOW TIMO3UIMK OOYYAIOIIErocs KaKk aKTUBHOTO W
OTBETCTBEHHOT'O WICHA POCCUIICKOTO 00IIIECTBa,

® [PUHATHE TPAAULMOHHBIX OOIIEUYETOBEUECKUX T'YMAHUCTUYECKUX U IEMOKPATUYECKUX
IIEHHOCTEM;

® TOTOBHOCTHh BECTH COBMECTHYIO JESITENbHOCTh B MHTEPECAX I'PAXXIaHCKOTro OOIIeCTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3aIuy;

® yMEHHE B3aMMOJCICTBOBATH C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKIUSMU ¥ Ha3HAYCHUEM;

® TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM EATEIHHOCTH.

NATPUOTHYECKOTO BOCITUTAHUS:

e chOpPMHPOBAHHOCTh POCCHICKOM TpaXKTaHCKON MJICHTHYHOCTH, MATPUOTHU3MA;

® I[ICHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CHUMBOJIaM, JIOCTHXKEHUSM POCCHHCKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

e chopMHpPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUYECKOTO TTOBEICHUS;

® CINOCOOHOCTH OILIGHWBAaTh CHUTYallMIl0 W TNPUHUMATh OCO3HAHHBIE  PEIIEHUS,
OPUEHTHUPYICh HA MOPaIbHO-HPAaBCTBEHHBIC HOPMBI W IICHHOCTH, B TOM YHCIIE B
JIESITETbHOCTH YYEHOTO;)

® OCO3HAHHE JUYHOTO BKJIAJA B IIOCTPOCHHUE YCTOHIMBOTO Oy IYIIETO.

ICTETHYECKOr0 BOCIIUTAHUS

® OCTETHUYECKOE OTHONICHWE K MHpPY, BKIIOYAs O3CTETUKY HAyYHOTO TBOPYECTBA,

npucyiiero Gpusnveckon HayKe.
TPYAOBOI0 BOCHMTAHMS:

e UHTEpeC K pa3nu4yHbIM cdepaMm NpoPecCHOHATBHONW AESITeNbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3UKOI U TEXHHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp Oymyteit
po(ecCuu M pean30BbIBATH COOCTBECHHBIC )KH3HCHHBIC TUTAHEI;

® TOTOBHOCTHh M CHOCOOHOCTH K OOPa30BaHMUIO U CaMOOOpa3oBaHUIO B 001MacTH (U3UKH
Ha MPOTSHKCHUN BCEH JKU3HH.

IKOJIOTHYECKOr0 BOCIIMTAHUSA:

® c(hOpMHUPOBAHHOCTH IKOJIOTHUYECKON KYJIBTYphI, OCO3HAHHE TIOOATBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

® IUIAHMPOBAHME U OCYIIECTBIICHUE JNEHCTBUN B OKPYKAIOIIEH Cpelle HA OCHOBE 3HAHUS
1eNel yCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;



paclIMpeHHe OmbITa JEATEIbHOCTH HKOJIOTMYECKOM HAMpaBIIEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 Pu3nKe.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAYYHOW JAEATeNbHOCTH, TOTOBHOCTh B IIPOIECCE H3YUYCHUS
(GU3UKKM  OCYIECTBIIATh  MPOEKTHYIO M MCCIIEJOBATENIBCKYIO  JESTEIbHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiiCTBUS
Ba3oBrble JJornueckue aeiicTBuA:

CaMOCTOSITENIEHO (DOPMYITUPOBATh U AKTYaJIM3UPOBATH MPOOIEMY, pacCMaTpHUBATh €&
BCECTOPOHHE;

OINPEACIIATD LUENIH NEATEIbHOCTH, 3aJaBaTh [IapaMETPbl U KPUTEPUU UX JOCTHIKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHST B PACCMATPUBACMBIX (DU3HYECKHUX
ABJICHUSX;

pa3pabarbiBaTh IUIaH pEHICHUS NpoOJeMbl C y4ETOM aHaiuM3a HMEIOIIUXCS
MaTepUalbHBIX U HEMAaTEPHUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LEIISAM,
OLICHMBATh PUCKU MOCIEICTBUN ACATEIbHOCTH;

KOOPJIMHUPOBAaTh U BBINOJHATH PabOTy B YCIOBHSIX pEAIbHOI0, BUPTYaJbHOIO U
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BUBATh KPEATHUBHOE MBILIUIEHUE NP PEILICHUH )KU3HEHHBIX NPOOIIEM.

ba3oBble nccienoBarejbCcKue AeiCTBHUA.

BJIQ/IETh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMH U MeTOAaMH (hU3HUECKOi
HayKH;

BJIQJIETh HAaBBIKAMHU Y4YEOHO-UCCIIEOBATEIbCKONM W TMPOEKTHON JEeATEIbHOCTH B
ob0nactu (U3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOMCKY
METOJIOB pEHICHUS 3a7a4  (PU3NISCKOT0 COJEp)KaHUs, TPUMEHECHUIO Pa3TUYHBIX
METOJIOB TIO3HAHUS;

BJIQJICTh BUJIAMHU JICATEIHHOCTH IO MOJYUYECHUIO HOBOTO 3HAHMSI, €T0 WHTCPIIPETAIINH,
peoOpa3OBaHUIO0 U MPUMEHEHHIO B PA3IMYHBIX YUYEOHBIX CUTYAIUsIX, B TOM YHCIIE TPU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TTPUUMHHO-CJICICTBEHHBIC CBSI3W M aKTyallU3UpOBaTh 3aJady, BBIIBUTaTh
TUTNOTe3y € peIIeHUs, HaxOIuUTh apryMEHTBl JUIS JIOKa3aTelbCTBAa CBOMX
YTBEPXKICHHM, 33]1aBaTh MapaMeTPhl K KPUTEPHH PEIICHUS;

AHAIM3UPOBATh TOJTYYCHHBIE B XOJ€ PEIICHUS 3a7add pPe3ylbTaThl, KPUTHYCCKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;
CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIC 3a7]a4 B 00pa30BaTEIbLHON EATEILHOCTH, B
TOM YHUCJIC TIPH U3yICHHUH (DU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYAIUsIM, OIIEHUBAThH IPUOOPETEHHBIH OITBIT;,

YMETh IMePEHOCUTH 3HAHUS TT0 (PU3UKE B IPAKTHUECKYIO 00J1aCTh KU3HEICATCIIEHOCTH,
YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTell;



BBIIBUT'aTbh HOBBIC UACHU, IPCJIaraTb OpUIrMHAJIbHBIC IMTOAXOAbI U PCIICHU A,
CTaBUTBb HpO6JICMI>I " 3a71a4u, JOIMYyCKAOIHNEC aAJIbTCPHATUBHBIC PCIICHUS.

PatGora ¢ undopmanmeii:

BIIQJICTh HABBIKAMHU TMONy4YeHHs wuHpopMammu (HU3HUECKOTO COICpKAHUS W3
HUCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITSIIBHO OCYIIECTBIATh IIOWCK, aHAJU3,
CUCTEMATH3AllMI0 M HMHTEPHpETaluio HHOOPMALMKA pa3IMYHBIX BUIOB H (GopMm
MIPEICTaBJICHHUS,

OIICHHBATh JJOCTOBEPHOCTh HH(OPMAIIHH;

HCIIOJIb30BaTh CPEJCTBA WH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pCIIEHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPTraHU3alMOHHBIX 33/1ad C
coOmrofeHreM TpeOOBaHWN APrOHOMUKHM, TEXHUKH O€30MaCHOCTH, THUTHUEHBI,
pecypcocOepekeHusi, MPaBOBBIX M 3THYECKUX HOPM, HOPM HH(DOpPMAIMOHHOM
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThI (DU3MYECKOTO COJCPKAHUS B PA3IUYHBIX (dopmarax ¢ yd4ETom
Ha3HAYCHUS MHPOPMALMU U IEIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMmy
MIPEJICTABICHUS U BU3YATH3AIHH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBUA:

OCYIIECTBIISATH OOIICHHUE HA ypoKaxX (DU3MKHU M BO BHE-YPOUHOU JESATCIILHOCTH;
pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH U CMATYATh KOH(IUKTHL,
pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHUS C HCIIOJIb30BAHHEM SI3bIKOBBIX
CpPEACTB;

MOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHTHOW ¥ WHIUBUIYaIbHON paOOTHI;
BBIOUPATh TEMATHKY M METOJIbl COBMECTHBIX JICHCTBHIA C YUETOM OOIIUX WHTEPECOB M
BO3MOYXHOCTEH Ka)X/I0TO YiIeHA KOJUIEKTHBA;

NPUHUMATh IEJIH COBMECTHOW JESTEILHOCTH, OPraHW30BBIBATh W KOOPIAMHUPOBATH
JIEHCTBUS O ©€ JOCTH)KCHHIO: COCTAaBJIATH IUIAH JICWCTBHM, paclpeiesisiTh PO C
y4€TOM MHEHUN YJaCTHUKOB, 00CYX/IaTh Pe3yJIbTaThl COBMECTHOM pabOTHI,

OIICHUBATh Ka4eCTBO CBOETO BKJIAJla W KAXKIOTO yYaCTHUKA KOMAHIBI B OOIIUi
pe3ynbTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

mpeJiaraTh HOBBIC MTPOCKTHI, OICHUBATh HJEH C TIO3UIIMH HOBU3HBI, OPUTHHAIIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECCTBIISATh TO3UTUBHOE CTPATETUYECKOE IOBEACHHE B PA3IUYHBIX CHTYAIIHSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITH MHUIIHATHBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYILECTBIIATH MO3HABATEIBHYIO JEATEIHHOCTh B 001IacTH (PU3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTABUTH U (HOPMYITUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOATENIBHO COCTABJIATH IJIAH PELIECHUs PACUETHBIX M KaUYECTBEHHBIX 3aJay, IUIaH
BBITIOJIHEHHS MPAKTUIECKON pabOThl C YUETOM HMEIONIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JlaBaTh OLIEHKY HOBBIM CUTYallHUsIM;

pacIMpsATh paMKH y4eOHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUH;

JIeNIaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;



CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIAMIMHA B 00IacTu (U3UKH,
MTOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIL, 3MOLIUOHAJILHBIA HHTEJLJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallWsIM, BHOCUTb KOPPEKTHUBBI B IEATEIbHOCTb, OLICHUBATD
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIAJCTh HABbIKAMU II03HABATEIbHOM pPE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh NMPUEMBI pe(IEKCUU JUIsl OLIEHKH CUTYallMM, BBIOOpa BEPHOI'O PEIIECHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHIKEHUIO;
IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJITaTOB NEATEIbHOCTH;
NpUHUMATD ce0sl, TOHMUMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPY aHAIU3€ PE3YJIbTATOB IEATECIBHOCTH;
IPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OMIMOKH.

B nmponecce AOCTHKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IIPOrpaMMBbI I1O (I)I/ISI/IKG JJIsL
YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$I y 06y11a10m1/1xc;1 COBCPUICHCTBYCTCS 3MOI.[PIOH8.J'IBHBII>1
HHTCIICKT, npez[nonarafomnﬁ C(i)OpMI/IpOBaHHOCTBI

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBLHOE
COCTOSIHWE, BUJCTH HAINpPaBICHHUsS PAa3BUTHA COOCTBEHHOW SMOIMOHAIBHOU cdephl,
OBITH YBEpEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHUs,  BKJIIOYAIONIETO  CAMOKOHTPOJIb,  yYMEHHE  TNPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEJCHME, CIOCOOHOCTH  aJaNTHPOBaThCAd K
SMOIMOHATIBHBIM U3MEHEHHSM H MPOSIBISTh THOKOCTD, OBITH OTKPBITHIM HOBOMY;;
BHYTPEHHEH MOTHBAIMH, BKIIOYAIOMICH CTPEMJICHHE K JOCTIDKEHHIO e U YCIIeXy,
OINITUMHU3M, HHUIIMATHBHOCTH, YMEHHE JICHICTBOBATH, UCXO/ISl U3 CBOUX BO3MOXKHOCTEI;
OMITATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSIHUE JPYTHX,
YUUTBIBATh €r0 MpPHU OCYIIECTBIEHUH OOIIEHHs, CHOCOOHOCTh K COYYBCTBUIO U
COIIEPEKMBAHHUIO;

COLMAIBbHBIX HABBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAUBaTh OTHOLIEHHS C
JIPYTUMH JIOBMH, 3200THTHCS, TIPOSIBIISAT HHTEPEC M pa3peraTh KOH(PIUKTHL.

I[MPEAMETHBIE PE3YJIbTATBI

K xonny oOyuenus B 10 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIyOJEHHOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

NOHUMAaTh pPOJIb (U3UKH B DKOHOMHYECKOH, TEXHOJIOTHYECKOH, DKOJIOTHYECKOH,
COLMAIIBHOW M ATUYECKOH cepax IesTeIbHOCTH YeIOBEKa, POJIb U MEeCTO (PM3HUKH B
COBPEMEHHOM Hay4YHOMH KapTHHE MHpa, 3Ha4YeHHe oTucaTeIbHOMH,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENbHON M MPOTHOCTHYECKON (QYHKUMI (u3nyecKoit
TEOPHH — MEXAHHWKH, MOJEKYJISIPHOW (PH3MKH M TEPMOIWHAMHKH, POIb (PU3UIECKON
TeopHuH B ((OPMUPOBAHHUHU TIPEACTABICHUHN O GU3NIECKON KapTHHE MHPA;

pa3iauyaTh YCIOBUS NPUMEHHMOCTH Mojened (U3MUeckux Teln U IPOILECcCOB
(sBNIEHMIT): MHEpLMANIbHAS CHCcTeMa OTCUETa, a0COIOTHO TBEPIOE TEJI0, MaTepHaIbHas
TOYKa, PABHOYCKOPEHHOE JIBWXKEHHE, CBOOOAHOE TMajeHue, abCOMIOTHO ympyras
nedopmarusi, abCOTIOTHO YIPyroe M abCONIOTHO HEYIMPYroe CTOJIKHOBEHHSI, MOJICIH



ra3a, JKUIKOCTH U TBEPAOro (KPUCTAJUIMUECKOTO) Teia, UACATbHBIM ra3, TOUEYHBIN
3apsizl, OMHOPOJHOE IEKTPUUECKOE I0JIE;

pa3iauyath ycioBHUsS (TpaHUIBl, 00JacTH) MNPUMEHHUMOCTH (DU3MYECKUX 3aKOHOB,
MOHUMATh BCEOOIMI Xapakrep (yHAAMEHTAIbHBIX 3aKOHOB W OrPaHUYCHHOCTHh
UCIIO0JIb30BAaHNS YAaCTHBIX 3aKOHOB;

AHATM3UPOBATh M OOBSCHATH MEXAHMYECKHUE TIPOIECChl U SIBJICHHS, HCIOIB3YS
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBI MEXaHUKHU (OTHOCHTEIBbHOCTh MEXaHHYECKOIo
IBUXKEHHS, (OpMYJIbl KMHEMAaTUKU PaBHOYCKOPEHHOI'O JABIXKEHHUS, MpeoOpa3oBaHUs
lanunes nans  CKOPOCTH M TMepeMelleHus, 3akoHbl HblOTOHA, MPUHIUI
OoTHOcUTENbHOCTH [anuiies, 3aKOH BCEMUPHOTO TSATOTEHUS, 3aKOHbI COXpPaHEHUs
UMIyJbCA M MEXAHWYECKOM SHEpPruu, CBA3b pabOThl CHIIBI C H3MEHEHHEM
MEXaHMYECKOM DSHEpPruu, YCJIOBHsS paBHOBECUS TBEPIOro Tena), IMpPU ITOM
UCIIOJIB30BaTh ~ MAaT€MaTHYECKOE  BBIPAJKECHHME  3aKOHOB,  YKa3blBaTb  YCIOBUSA
NPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: MpeoOpazoBaHuii [ anuies, BTOPOro U TPETHETO
3aK0HOB HbIOTOHA, 3aKOHOB COXPAaHEHUsI UMITYJIbCAa U MEXAHUYECKON SHEPIrUH, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;

AQHAIU3UPOBATh U OOBSACHATH TEIIOBBIE MPOLECCHl M SBIICHUS, HCIOIb3Ys] OCHOBHBIE
nonoxkeHuss MKT u 3akoHBI MONEKYISIpHOM (QU3MKM W TEPMOJAMHAMUKH (CBA3b
JIaBJICHUS HUJICAIBHOTO ra3a co CPeAHEN KUHETHYECKOM SHEPTrUel TEMIOBOTO JBHKEHUS
M KOHLEHTpauue:d €ero MOJIEKYyJ, CBf3b TEMIIEpAaTypbl BELIECTBA CO CpeaHEH
KMHETUYECKOM DJHEprued TEeIJIOBOTO JBUYKEHUS €ro 4YacTHll, CBfA3b JaBJIEHUS
UJeaNbHOrO Ta3a C KOHLEHTpauuMed MOJIEKYJ M €ro TeMIepaTypoil, ypaBHEHUE
MenneneeBa—Knanelipona, nepBblii 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPAHECHMS
SHEPruM B TEIUIOBBIX IIpolleccax), IPU OSTOM HCIOJIb30BAaTh MaTEeMaTHUYECKOE
BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCJIOBHUSl IPUMEHMMOCTH YypaBHEHUs MeHpeneeBa—
Knaneiipona;

AQHAIM3UPOBATh M OOBSACHATH DIIEKTPUYECKHE SBIICHUS, UCIOIB3YyS OCHOBHBIC
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKHU (3aKOH COXPAHEHUS DIIEKTPHUIECKOTO 3apsija,
3akoH  KynoHa, DNOTEHIMANBHOCTh  AJIEKTPOCTATUYECKOIO  TOJA,  MPHUHIMNI
CYMEPIIO3UINHN DJICKTPUUECKUX TIOJIEH, TIPU ITOM YKa3biBas yCIOBUS MPUMEHUMOCTH
3akoHa KynoHa, a TakXe MpakTUYECKHM BaXKHbIE COOTHOIIEHMS: 3aKOoHbl Oma s
y4acTKa LEeNu U AJI1 3aMKHYTOH 3JIEKTpUUECKOU 11enH, 3aKoH J[xoynsa—JIenua, npaBuia
Kupxroda, 3akonsr dapazes s 371€KTpon3a);

OMHCHIBATh (PU3HUECKUE MPOLIECCHl U SBJICHUSI, UCIONb3ysS BEIUYUHBL: MEepEMEIICHNE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€Ia U CUCTEMBI TE€Jl, CHJIa, MOMEHT CHJIbI, IaBJIICHHE,
MOTEHIIMAIbHAs SHEPrusi, KWHETHYeCKas HHEpPrus, MexaHudeckas HSHeprus, padora
CUJIbl, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHUJla TSHKECTH, CHUJla YIPYTrOCTH, CHIIa
TPEHMsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUA Tea ¢ 3eMieil BOIM3HM e€ TOBEPXHOCTH,
SHEPrHsl YHpyrol jaegopManuy TMPYKHUHBI, KOJIHMYECTBO TEIJIOTHI, aOCOIIOTHAS
Temmneparypa Tena, paboTra B TEpMOJWHAMUKE, BHYTPEHHSS OSHEPrus MJI€alIbHOIO
OJIHOATOMHOTO Ta3a, paboTa WJEaNbHOTO ra3a, OTHOCHTENbHAs BIAXKHOCTh BO3.yXa,
KITJl wmneanbHOro TEMJIOBOTO JIBUTATENsl; JJIEKTPUUECKOE ToJie, HaNpsHKEHHOCTD
3JIEKTPUYECKOTO IOJISI, HANMPSKEHHOCTh IOJISI TOYEYHOI'O 3apsia WIH 3apsKEHHOTO
niapa B BaKyyMe€ U B JUAJIEKTPHUKE, MMOTEHIUAN 3JEKTPOCTATUYECKOrO MOJIsA, Pa3HOCTh
MOTEHIIMAJIOB, 3JIEKTPOABMKYIIAs CHUJIA, CUJa TOKa, HaIpsHKEHUWE, MOIIHOCTh TOKa,
ANIEKTpUUECKasi €MKOCTh IJIOCKOTO KOHJIEHCATOpa, CONMPOTHBJICHUE Y4YacTKa LIETH C



MOCJIEIOBATEAbHBIM M MApaJjuleJIbHBIM  COEAMHEHUEM  PE3UCTOPOB,  DHEPrus
AJIIEKTPUUECKOTO OJII KOHJIEHCATOPa,

OOBSACHATP OCOOCHHOCTH TNpPOTEKaHUS (U3MUYECKUX  SBJICHHUM: MEXaHUYECKOe
JIBIDKEHHUE, TEIJIOBOE JBWIXKEHHWE 4YacTHI[ BEIIECTBa, TEIUIOBOE pPaBHOBECHE,
OpoyHOBCKOE ABMXeHUE, Tuddy3us, ucrapeHue, KUMeHHe U KOHIEHCAIus, TIaBlICHUe
M KpUCTAUIM3alMs, HANPAaBICHHOCTh  TEIUIONEpEAauu,  JJIEKTpU3auus  Tel,
SKBUIIOTCHIIMAIIBHOCTD MMOBEPXHOCTHU 3apSXKEHHOTO MPOBOAHUKA;

IIPOBOJUTH HCCIIEJOBAHHE 3aBUCHUMOCTH OIHOW (DPU3UYECKON BETUUMHBI OT JIPYrou C
WCIIOJIb30BAHUEM TMPSMBIX H3MEPEHUH, MpU HTOM KOHCTPYHUPOBATH YCTAHOBKY,
buKcUpOBaTh PE3yIbTATHl MOJTYYCHHON 3aBUCHUMOCTH (PU3NYCCKUX BEIMYUH B BUIC
rpadukoB ¢ y4€TOM aOCOMIOTHBIX IMOTPEIIHOCTEH H3MEpPEeHUM, JeslaTh BBIBOJBI IO
pe3ynbTaTaM UCCIIEeI0BAHMS;

IPOBOANTH KOCBEHHBbIE M3MEpPEHUs (PU3NYECKUX BEIMYUH, MPU 3TOM BBIOHpATH
ONTUMAJBHBIA METOJ W3MEPEHHUs, OLECHUBATh aOCONIOTHBIE W OTHOCUTEJIbHbBIE
MOTPEITHOCTH MPSAMBIX M KOCBEHHBIX U3MEPECHHI;

MPOBOJUTh  ONBITHI IO TPOBEPKE NPEIJOKEHHOW THUIOTE3bl: IUIAHUPOBATH
OKCIIEPUMEHT,  cOoOMpaTh  JIKCIEPUMEHTAJIbHYI0  YCTaHOBKY,  aHaJIU3UpPOBATH
MOJIyYEHHBIE PE3YIbTAThl U JENIATh BBIBOJ O CTATYCE NPEAJI0KEHHONW TMIIOTE3BI;
coOmo1aTh mpaBmiia 0€30MaCHOTO TPyAa MPU MPOBEIACHUU UCCIEAOBAaHUN B paMKax
yu4eOHOr0 SKCIIEPUMEHTa, MPAKTUKyMa U y4eOHO-MCCIEI0BATENbCKOW M MPOEKTHOM
JESTENIbHOCTH C HCIOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOHCTB U J1aOOPAaTOPHOTO
000pyI0BaHNS;

pemiate pacy€THbIE 3aJaddl C SIBHO 3aJaHHOW M HEABHO 3aJaHHON (u3mueckoi
MOJICTIbIO: HAa OCHOBAaHWM aHaIHM3a YCIOBHS OOOCHOBBIBATH BBIOOp (pHu3MUeCKO
MOJIENI, OTBedalomeld TpeOOBaHUAM 3aJadd, TNPUMEHATh (OPMYINBI, 3aKOHBI,
3aKOHOMEPHOCTH U TOCTyJnaThl (U3UYECKUX TEOPUH TMPH  HCHOIB30BAHUU
MaTE€MaTUYECKUX METOJIOB pEIIeHUs 3a/Jady, MPOBOJAUTH PACUETHl HA OCHOBAaHUU
WMEIOIINXCA JAHHBIX, aHAJU3UPOBATh PE3YNbTaThl U KOPPEKTHUPOBATH METOJIbI
penieHus ¢ yuéToM MOJYYCHHBIX PE3yJIbTaTOB;

pemaTh KaueCTBEHHBIC 3a/1auH, TPeOyIomne NPUMEHEHHUST 3HAHUW U3 Pa3HBIX Pa3/eioB
Kypca (GU3MKH, a TaK)Ke€ WHTErpalli 3HAHWW W3 JPYTUX TPEIMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA: BBICTPAWBATh JIOTMYECKYIO ILIEMOYKY PaCCYXACHHIl C OMoOpod Ha
W3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (DU3NYECKHUE SIBICHHUS,

HCIIONIb30BaTh TEOPETUUECKHE 3HAHUS ISl OOBSICHEHUS! OCHOBHBIX MPUHIIUIIOB pabOThHI
HU3MEPUTEIIbHBIX PUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTHYECKUX MPOIECCOB;
MPUBOIUTH MPUMEPHI BKIIa1a POCCUUCKUX U 3apYOEIKHBIX YUEHBIX -(DU3UKOB B pa3BUTHE
HAayKd, B OOBSICHEHHWE TIPOILIECCOB OKPYXKAIOIIET0 MHpPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHH;

aHAJIM3UPOBATh W  OILICGHUBATh TMOCIEACTBUS OBITOBOM ¥  MPOU3BOJCTBEHHOU
JIEeATETLHOCTH YEJIOBEKa, CBS3aHHOM C (U3MYECKUMU TMPOIECCaMU, C TO3HIHI
9KOJIOTUYECKOU 0e30MMacHOCTH, MPEACTABICHUI 0 panroHaIbHOM
MPUPOJONOIB30BAHUM, @ TAKXKE€ Pa3yMHOM HCIOJIb30BAaHUU JOCTHKEHUUW HAyKd U
TEXHOJIOTHH JIJIs1 JATBbHEHIIIETO pa3BUTHS YEIOBEUECKOT0 O0IIECTBA;

MPUMEHSTh pa3UYHbIe CTIOCOOBI PadoTHI ¢ MHGOpMaIuelt (U3MIECKOTO COEPKAHUS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH(GOPMAIIMOHHBIX  TEXHOJOTHUH, TIPH  ITOM



UCTIONIb30BAaTh  COBPEMEHHbIE  HMH()OPMALMOHHBIE  TEXHOJOTHMH  JUISL  TIOHMCKa,
nepepadOTKU M TpeAbsABICHUA Y4YeOHOW M HAy4HO-TIOMYJISIpHOW HH(OpMAIH,
CTPYKTYPUPOBAaHUS M HMHTEPIPETaUud HH(POPMALNU, IMOIYYCHHOH W3 pPa3sTUYHBIX
HCTOYHHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTY4aeMyl0 HHPOPMAIHIO U OLICHUBATh €&
JIOCTOBEpHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWH, TaK M HAa OCHOBE aHAIN3a
UCTOYHUKA HHPOPMALUH;

NPOSIBIIAITh  OPraHU3allMOHHBIE ¥ TI03HABATENIFHBIC YMEHHS CaMOCTOSTEIBHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOLIECCE BBHIMOIHEHUS IPOEKTHBIX W Y4eOHO-
HCCIIEJ0BATEIbCKUX paloT;

paboTaTh B TpyIIe C WCHOJIHEHHWEM pPa3IMYHBIX COLHUAIBHBIX POJIeH, IIIaHHPOBATH
paboTy Tpymmbl, pAHOHAIBHO pPACHPENCNATh MAEATENBHOCTh B HECTAHAAPTHBIX
CUTYaIUsIX, a/ICKBaTHO OLIEHUBATH BKJIAJl KAXKIOTO U3 YYaCTHUKOB I'PYIIIBI B PEIICHHUE
paccMaTpuBaeMoid MPOOIIEMEI;

OpPOSIBIIAITH  MOTHMBalMI0O K  Oyaymied mpodeccHoHanbHOW — JIESTENbHOCTH — I10
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K konny oOyuenust B 11 Kknacce npeIMETHbIE pe3yJabTaTbl Ha YIIyOJIEHHOM YPOBHE JTOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

HOHUMAaTh pOJb (UMK B SKOHOMHYECKOM, TEXHOJOIMYECKOW, COLHUAIbHOW U
ITHYECKON cdepax IesTeIbHOCTH YeNOBEeKa, POJb U MeCTO (PM3MKH B COBPEMEHHOMU
Hay4YHOU KapTHHE MHUPA, POJIb ACTPOHOMHU B IIPAKTUYECKON JESATEIBHOCTH YEIOBEKA U
JalbHEHIIEM  HAYyYHO-TEXHHYECKOM  Da3BUTHHM,  3HA4YCHHME  OIMCATEIbHOM,
CHUCTEMaTU3UPYIOLIEH, OOBSICHUTEIBHOW M MPOrHOCTHYECKON (yHKIMHA (u3nueckoit
TEOpUU — DIIEKTPOJAMHAMUKH, CHELUAIBHON TEOPUHM OTHOCUTEIBHOCTH, KBAaHTOBOU
¢u3uKkyu, ponb GU3NUECKO Teopud B (POPMUPOBAHUH MPEACTABICHUN O (PU3UIECKOM
KapTUHE MHUpa, MECTO (PU3MYECKOM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX MPEACTABIECHUN O IPUPOJIE;

pas3nuyaTth YCIIOBUS IMPUMEHHMMOCTH Mojenell (U3NYECKUX Tel U IPOLECCOB
(ABNIEHMI): ONHOPOJIHOE AJIEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJI,
rapMOHMYECKHE KOJIeOaHMs, MAaTeMaTH4YEeCKUM MasTHUK, HJA€albHBIA MPYXKUHHBINA
MasiTHUK, TapMOHUYECKHE BOJIHBI, UACANBHBIN KoeOaTeNbHbII KOHTYp, TOHKas JIMH3A,
MOJIeJIEN aToMa, aTOMHOTI'O SIJpa U KBAHTOBOM MOJEIIN CBETA;

pasnuuath ycloBUsS (TpaHUIlBL, 00JIACTH) NPUMEHUMOCTH (PU3MUECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OTPAaHUYEHHOCTh
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

aHAJTM3UPOBATh U OOBACHATH AJIEKTPOMArHUTHBIE MPOLECCH U SIBICHUS, UCIONb3YS
OCHOBHBIE TIOJIOXKEHUS M 3aKOHBl JJIEKTPOAMHAMUKM M CIIELUAIBHONW TEOpUU
OTHOCHUTENIbHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTo 3apsia, cujia AmIiepa, cuia
Jlopenua, 3aKOH JJIEKTPOMArHUTHOW WHAYKUIWUH, mpaBuio Jlenma, cBszp DJ1C
CaMOMHJIYKIUU B DJIEMEHTE JJIEKTPUUECKON LENMHU CO CKOPOCTBIO HM3MEHEHHS CHUIIbI
TOKA, MOCTYJIaThl CIIELUAIBHON TEOPUN OTHOCUTENBHOCTH DWHINTENHA);
aHAJTU3UPOBATh U OOBICHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, UCIOIb3Ys IMOJI0KEHUS
KBaHTOBOM ¢u3uku (ypaBHeHHe DiHIUTEHHA a1 (hoTodPdexTa, mepBolii U BTOPOH
nmocTynaTel bopa, mpuHIMIT COOTHOIIEHHs HeonpeaenéHHocTen [ elizendepra, 3aKOHbBI
COXpAHEHHUs 3apsJ0BOTO U MAacCCOBOTO YMCE M SHEPIMH B SJIEPHBIX PEAKIUAX, 3aKOH
palMOaKTUBHOTO pacraja);



OMHCHIBATh (PHU3UUECKHE TPOIECCHI U SIBICHHUS, UCIIOJIb3Ysl BEIMYUHBL: HAMPSKEHHOCTD
3JEKTPUYECKOTO  TOJIA, HOTEHIHUANI  3JIEKTPOCTATHUYECKOro  IOJs,  Pa3sHOCTh
MOTEHIIMAJIOB, AJIEKTPOJBIKYIIAs CHJIA, WHAYKIWS MArHUTHOTO MOJsi, MarHUTHBIN
MOTOK, cwia Amnepa, HHIYKTUBHOCTb, 3JIEKTPOIBMXKYIAs CHJIA CAMOUHIYKILIHH,
SHEPIusi MarHUTHOTO MOJIsI TPOBOJIHUKA C TOKOM, PEJSTUBUCTCKUN MMITYJIbC, MOJTHAS
SHEPrusl, SHEPrus MOKOs CBOOOTHOM YaCTHUIIbI, JHEPTHsI U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apsi]l pa, SHEPTUSI CBS3H SAPA;

OOBSACHATH OCOOCHHOCTH TPOTEKaHUS (UINYECKUX SIBJICHUN: DIIEKTPOMArHUTHAs
WHAYKIIHS, CAMOUHIYKIIUS, PE30HAHC, HHTep(hEepEHIUS BOIH, TUPPAKIUS, TUCTIEPCHUs,
MOJIHOE BHYTPEHHEE oTpakeHue, (hoTodnekTpudeckuit apdekr (dhororddekr), anbda-
u Oera-pacmaabl  sijaep, ramma-u3inydeHue saep, (U3NYECKUe  MPUHIUIIBI
CHEKTPaJIbHOTO aHau3a U paboThI J1a3epa;

ONpEeNEeNATh HaIlpaBJICHUE WHAYKIUU MarHUTHOTO MOJIA NPOBOJHHMKA C TOKOM, CHIIbI
Awmmnepa u cunel JlopeHia;

CTpOUTh M300pakeHHEe, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
pacCUUTBIBATh €T0 XapaKTEPUCTHUKH;

MIPUMEHATH OCHOBOIIOJIATAIOLIME ACTPOHOMHYECKHUE IMOHATUA, TEOPUH U 3aKOHBI IS
aHaM3a W OOBICHEHUS (PU3NICCKUX TIPOIECCOB, TMPOUCXOASIIMX B 3BE3NAX, B
3BE3HBIX CHCTEMaxX, B MEXKTaJaKTUYECKOW CpeJe; MBIKEHUS HEOECHBIX Tell,
SBOJIFOLIMY 3BE3 1 BeceneHHOM;

MIPOBOJIMTH HCCIICIOBAaHUE 3aBUCHUMOCTEH (U3NYCCKUX BEIUYHH C HUCIOJIh30BAHUEM
MPSIMBIX U3MEPEHUI, TPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yIbTATHI
MOJIyYEHHOW 3aBUCHUMOCTH (PH3UYECKMX BEIMYUH B BHAE TpaduKOB C Y4ETOM
a0COJIIOTHBIX ~ TMOTPEIIHOCTEH M3MEpPeHu#, JielaTh BBIBOJABI IO  pe3yjbTaTaM
WCCJICIOBAHMS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIUYWH, MPU ITOM BBIOMpATH
ONTUMAIBHBIA METOJ W3MEPEHHUs, OIICHHUBATh aOCOJIOTHBIE W OTHOCUTEJIHHBIC
MOTPEUTHOCTH MPSAMBIX 1 KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTH  OMBITHI IO TPOBEPKE TMPEIJIOKEHHOW TUIOTE3bl: IUIAHUPOBATH
DKCIIEPUMEHT,  CcOOMpaTh  OKCIEPUMEHTAIbHYI0  yCTaHOBKY, aHAJIU3UPOBATh
MOJIYYCHHBIEC PE3YIIbTAThI U JIEAaTh BBIBOJI O CTATyCe MPEAIOKEHHON TUTIOTE3HI;
ONUCHIBATh METO/IbI MIOJYYEHHSI HAYYHBIX aCTPOHOMHUUYECKUX 3HAHUM;

coOmrofarh mpaBuia 0e30macHOro TpyJda MpU MPOBEIESHUU HUCCIEIOBAHMN B paMKax
yueOHOr0 SKCIEPUMEHTa, MPAKTUKyMa U y4eOHO-HCCIEI0BATENbCKOW W TPOEKTHOM
JEATETLHOCTH C HCIOJb30BAHUEM HW3MEPUTENBHBIX YCTPOWCTB W J1aOOpaTOPHOTO
000pyI0BaHNS;

pemaTth pacu€THBIE 3aJa4ud C SBHO 3aJaHHOM M HESIBHO 3aJaHHOW (DU3HUYECKOM
MOJIeTIbIO: HAa OCHOBAaHUM aHalIM3a YCIOBHS BHIOMpaTh (PU3MUECKHE MOJEINH,
OTBEUaIoIUe TPEOOBAHUAM 3a/1a4H, IPUMEHATH GOPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYyJaThl (U3MYECKUX TEOPUH TMPU HCIIOJH30BAHUM MATEMATHYECKHUX METOJIOB
pemieHusl 3ajad, MPOBOJAWTH pPAcu€Thl Ha OCHOBAaHMM WMEIOIIUXCS JIaHHBIX,
AQHAJIM3UPOBATh PE3yAbTAaTbl M KOPPEKTUPOBATh METOJbl PEMICHUS C Y4ETOM
MOJIYYeHHBIX PE3YJIbTATOB;

pemaTh KaueCTBEHHBIC 3a7a4uM, TPeOyIoe MPUMEHEHHS 3HAHUHN U3 Pa3HBIX Pa3/IeiioB
Kypca (U3MKH, a TakKe WHTETpallMd 3HAHUW U3 JPYTUX TPEIMETOB ECTECTBEHHO-



HAyYHOTO IIMKJa: BbICTpauBaTh JOTMYECKYIO LIETIOYKY PACCYKICHHH C Oomopoil Ha
U3y4CHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUECKUE SIBICHUS;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS JUIsl OOBSICHEHUSI OCHOBHBIX MPUHIUIIOB pabOThHI
U3MEPUTENBHBIX PUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MPOIIECCOB;
NPUBOAUTH MPUMEPHI BKJIA/1a POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IPOLIECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE TEXHUKU U
TEXHOJIOTHI;

aHATM3UPOBaTh M  OLEHUBATh IIOCIEACTBUS OBITOBOM W  MPOM3BOACTBEHHOMN
NEeSTEIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (U3MYECKUMHU IMpolLleccaMH, C TMO3ULUN
9KOJIOTHYECKOM 0e30MacHOCTH, MpeJICTaBICHUN 0 paloHaIbHOM
NPUPOONOIB30BAHNN, a TAaK)KE Pa3yMHOM HCIOJIb30BAHWU JIOCTH)KEHUH HAyKH M
TEXHOJIOTHH JIJIsl TaTbHEHUIIIETO Pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

MPUMEHSTH Pa3IUNYHBIE CTIOCOOBI paboThI ¢ MHpOpMaIuel GU3MUECKOTO COEPKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TMpU  ITOM
UCIIONIb30BAaTh  COBPEMEHHBIE  HMH(OPMAIIMOHHBIE  TEXHOJOTMH  JUIsl  TOWCKA,
nepepadoOTKi W TPEAbSBICHHUA Y4YeOHOW M HAy4HO-TIOMYJISIpHOW HH(OpMAIH,
CTPYKTYpPUPOBAHHUS W WHTEPHpETAlMu HHPOpPMAIMH, TOJYyYCHHOW U3 pPa3IMIHBIX
HMCTOYHUKOB, KPUTUUECKH aHAIIM3UPOBATH MOJyd4aeMyro HH()OPMAILINIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUH, TaK M Ha OCHOBE aHaIu3a
MCTOYHUKA UH(OpMaLUY;

NPOSBISATE OPraHM3ALMOHHBIE M TO3HABaTENbHBIE YMEHHUS CaMOCTOSITEIILHOTO
nproOpeTeHNs] HOBBIX 3HAHUH B TIPOILECCE BBHIMOIHEHUS IMPOSKTHBIX W Y4eOHO-
UCCIIEIOBATEIBCKUX PadoT;

paboTate B rpynme ¢ HWCHOJHEHHWEM pa3jIMYHBIX COLMAIBHBIX POJIEH, IIAHUPOBAThH
paboTy Tpymmbl, paMOHAIBHO pPACHPENENsATh ACATEIbHOCTh B HECTaHIAPTHBIX
CUTYaIlUsX, aJleKBaTHO OIICHUBATh BKJAJ KaXKJOTO M3 YYACTHUKOB TPYIIBI B PEIICHUE
paccMaTpuBaeMoi poOIeMsl;

NPOSBISATE MOTHBAaLMI0O K Oynymed mpodecCHOHATbHOW — JIEATENbHOCTH 0
CHEUHATbHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoububle IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
Pazgen 1. HAYUHBII METO/1 IO3HAHMSI IIPUPO/JIbI
1.1 HayunbIii MeTO/1 TTO3HAHUS IPHPOIBI 6 0 0
Htoro no paznemny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1 0
2.2 JluHamuka 10 0 0
2.3 Craruka TBEpIOTO TENa 5 1 0
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 0
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15 0
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 0
33 ArperaTHble cocTosiHUS BenecTBa. DazoBbie 14 1 0
MepeX bl
Hroro no pazgeny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DeKTpuIecKoe mose 24 0
4.2 [TocTOsTHHBIN JIEKTPUUECKUIA TOK 24 0




4.3 Toku B pa3nuuHBIX cpenax 6 0
Wroro no pazueny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM

51  Owuskucckuii MPaKTUKYM 16 16
Hroro mo pazneny 16
PesepBHOE Bpems 10 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paznen 1. JIEKTPOJAUNHAMUKA
1.1 MarauTHoOe 1oJje 14 0 0
1.2 DJNIEKTpOMarHuTHask UHIYKIUS 13 1 0
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10 0 0
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 0 0
23 MexaHnYecKre U 3JIEKTPOMArHAUTHBIE 10 1 0
BOJIHBI
2.4 Ornrtrka 25 1 0
Hroro no paszneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
3.1 OcuoBbel CTO 5 1 0
Wroro no pazmeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopryckynsipHO-BOITHOBOH JTyasn3m 15 0 0
4.2 ®duznka aToma 5 0 0
43 ®dwu3mrKa aTOMHOTO SIpa U 3JIEMEHTapHBIX 5 0 0

YACTHI]




Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 0
Wroro no pazueny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 Ou3nyecKuil MPakTUKyM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJIEPYKAHMS U OIIBITA 15 0
' NeSITebHOCTH, IPUOOPETEHHOTO NPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazgeny 15
PeszepBHOe Bpems 10 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne ara ugposbie
n/n Tewa ypoka Bceero Koutpoaenbie  Ipaxkruieckue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThbI padoTbI pecypenI

Ousznka — pyHIaMeHTalbHas HAyKa O 1 0 0

npupojie

HayuHbiif MeTO1 TO3HAHUS ¥ METO/IbI 1 0 0

uccieoBaHus PU3NYECKUX SIBICHUI

DKCIEPUMEHT U TEOPHs B MPOIIECCe

no3HaHus npupoasl. Habmonenue u 1 0 0

HKCIIEPUMEHT B (hU3HKE

CnocoObl u3mepeHus: pU3NYECKUX BEIINUYUH 1 0 0

AOGCo0THAs M OTHOCUTENbHAsS

HOTPEIIHOCTH U3MEpEeHUH pruznueckux 1 0 0

BEJIMYMH

MopnenupoBanue B ¢pusuke. Posb u mecto

¢u3ukH B OPMUPOBAHUHN COBPEMEHHOMN 1 0 0

HAYYHOH KapTHHBI MUpPa, B IPAKTUYECKOM

JESATENBHOCTH JIIOJEH

Mexanundeckoe aBmkeHne. CucreMma

orcyeTa. OTHOCUTEIBHOCTh MEXAHUYECKOTO 1 0 0

nerxenus. [Ipsimas u oOpaTHas 3a1aun

MEXaHUKHU

Pannyc-BexkTop MatepuaibHON TOYKH, €T0 1 0 0

MPOEKIIMU HA OCU KoopAuHAT. TpaekTopus.




[Tepememienue. Ckopocts. X npoekuuu Ha
OCH KOOpJIUHAT

10

11

PaBHOMEpPHOE ITPAMOIIMHEVHOE IBUKEHHUE.
I'paduueckoe onucanme paBHOMEPHOTO
MPSIMOJIMHEHHOTO JIBH>KCHUS

Cio)keHue nepeMeIeH U CKOPOCTEH.
Pemenue 3amau

HepaBHomepHoe nBUKEeHHE. MTHOBEHHAs

cKopocTh. Yckopenue. [Ipsmonuneiinoe
JBUKEHHE C TTIOCTOSTHHBIM YCKOPEHUEM

12

I'paduueckoe onucanue npsIMOINHEHRHOTO
JIBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

13

14

15

16

CBoOogHOE mmajieHue. Y CKOpeHue
C¢BOOOIHOTO ITaJICHUS. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpapuKu

JIBm>xeHue Tena, OpOIIEeHHOTO MO YITIOM K
TOPU30HTY

Kpusosmuelinoe nBrkeHue. J[BuxeHue 1o
OKPYKHOCTH. YTJIOBas U JIMHEHHAs
ckopocts. [lepuoa u yacrora.
LleHTpOCTpEMUTENIBHOE U TIOJIHOE
YCKOpPEHHUE

KonTpomnpHas pabota mo Teme
"Kunemaruka"

17

IlepBsiif 3akoH HproToHa. MHEpnanbHbIe
cuctemsl orcyéTa. [TpuHnmn
OoTHOCcUTENBbHOCTH ["annes.




HeunepuuanbHble CUCTEMBI OTCYETA

18

19

Cuna. PaBHozeicTBytommas cuna. Bropoit
3akoH HproTrona. Macca

B3aumoneiictue ten. Tperuiil 3aKoH
HrroTona

20

[IpuHnun cynepnosunuu cui. Pemenne
3a/1a4 Ha IpUMEHeHne 3aKk0HOB HproToHa

21

22

3aKOH BCEMUPHOIO TATOTEHUS.
OKBUBaJIEHTHOCTh 'PaBUTALIMOHHON U
WHEPTHOU MaccChl

Cuita TSbKeCTH B YCKOPECHUC CBO6OI[HOI‘O
naacHus

23

JIBrkeHne HeOECHBIX Te U UX
HCKYCCTBEHHBIX CIIyTHHUKOB. llepBas
KOCMHUYECKasi CKopocTb. 3akoHb!I Keruepa

24

25

26

Cuna ynpyrocru. 3akoH ['yka. Bec tena

Cuna tpenus. [Ipupona u BUabI cui
TpeHusl. [[BUKEHNE B )KUAKOCTHU U Ta3e ¢
Y4ETOM CHJIBI COTIPOTHUBIIEHUS CPEJIBI

Hasnenue. 'mapocrarndeckoe gaBiICHHE.
Cuna Apxumena

27

28

AOCOIOTHO TBEPJIOE TEIIO.
[ToctynarensHOE 1 BpalaTreabHOe
JOBHUXXCHHUC TBep)IOFO TCJa

MOMEHT CHJIBI OTHOCUTEIBHO OCH
BpalcHU. IIneyo cuabl

29

CroxxeHue cuil, MPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxecTu Tena. Y cnoBus




paBHOBECHS TBEPAOTO TeJa. Buapl
paBHOBECUS

30

31

Pemenue 3amau

KoHnTtposbHas padota mo teme "J{[uHamuka.
Cratuka TBEepaoro rtena"

32

HNmMnynbec maTepuabHOW TOYKHU, CUCTEMBI
MaTepualbHbIX ToueK. LlenTp Mace
CUCTEMBI MaTepUAJIbHBIX TOUEK. Teopema o
JBUKCHUM LIEHTPa Macc

33

NmMnynbe cuiibl 1 M13MEHEHUE UMITYIIbCa
Tesa. 3aKOH COXPaHEeHUsI UMITYJIbCa.
PeakTnBHOE OBIKEHIE

34

35

MoMeHT uMITysibca MaTepruaibHONH TOYKH.
IIpencraBnenue o COXpaHEHUM MOMEHTA
I/IMHYJ'Ibca B HeHTpaJ'IBHI)IX IT1OJISIX

Pemenue 3amau

36

Pabora cuibl Ha MaJIOM U HA KOHEYHOM
nepemernieHnu. I'papuueckoe
MIpEICTaBJICHUE padOTHI CUIIBL. MOIIIHOCTH
CHJIBI

37

Kunernueckas sneprus. Teopema 06
M3MEHEHUU KHHETUYECKON IHEPTHH
MaTepHaIbHOU TOUKH

38

39

[ToreHnnanbHbIe U HEIOTEHIIUAIIBHBIE
cuisl. [loteHnmansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTh

TpCTBH KOCMHUYCCKasA CKOPOCTh. CBs3b
pa6OTBI HCIIOTCHIMAJIBHBIX CHJI C




W3MEHCHHEM MEXaHHMISCKOM SHCPTHUU
CHCTEMBI Tel. 3aKOH COXpaHECHUA
MEXaHUYEeCKOH OHEPIrun

40

VYpyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHeHnue bepHyium 1 ueabHOM
KUJKOCTH

41

42

KonTponbhas pabota no teme "3aKOHBI
COXpaHEHHUs B MeXaHHKe"

Pa3BuTHe npeacraBneHuit o mpupoe

Tem1oTbl. OcHoBHEIE NTonoxkeHus MKT.
Huddysus. bpoyHoBCcKkoe IBUKEHHE

43

Crpoenne ra3000pa3HbIX, )KUIKUX U
TBEPABIX TeJ. XapaKkTep JBIKCHUS U
B3aMMO/ICHCTBHS YaCTHI] BELIECTBA

44

Macca u pazMepsl MOJIEKYJT (AaTOMOB).
KommuectBo Bemecta. [locTosiHHas
ABoraapo

45

46

Temneparypa. TermnoBoe paBHOBecHE.
[lIkana [enbcust

Pemenue 3amau

47

48

NneansHelii ra3. 'a3oBble 3aKOHEI

Ypasaenue Menzeneesa-Knaneiipona.
Pewenne 3anau

49

AOGcomoTHas TemrepaTtypa. 3akoH
HanproHa

50

I/I3OHpOI_ICCCBI B UACAJIbHOM ra3€ €
IIOCTOSAHHBIM KOJITHYECTBOM BE€IICCTBA

o1

I'paduueckoe npencrasieHue




U30TIPOLIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

52
53

OcHoBHoe ypaBHenre MKT

Penrenue 3anau

54

CBs13b a0COTIOTHOI TeMmepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOM HEpruey mocTynaTeaIbHOro
TEIUIOBOT'O IBM)KEHUS €€ YacTHL]

55

56

O0001EeHHE U CUCTEMATU3ALIUS 3HAHUM 110
teme "OcuoBer MKT"

KonTponbnas pabota o teme "OCHOBBI
MKT"

57

58

TepmoauHaMudeckas cucreMa. 3alaHue
BHEIIHUX ycinoBul 1t T/ cucremsl.
Bremnne v BHyTpeHHUE ITapaMETPBI.
ITapamerps! T/l cucTeMBI KaK CpeIHUE
3HAYCHUS BEJIUYMH, ONUCHIBAIOLINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauano TepMOJUHAMUKH.

Camonpoun3sBodbHas penakcanus T]]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO

59

Moaens naeansLHOTO rasa B
TepMOlII/IHaMI/IKe. YCJ'IOBI/ISI HpI/IMeHI/IMOCTI/I
3TOH MOJIENIN

60

61

VYpaBuenue Menneneesa-Knaneiipona u
BbIpaXEHHE ISl BHYTPEHHEH SHEPTruu
BeIpaxenue 111 BHyTpEHHEN SHEPTUU
OJIHOATOMHOTO UJCAJILHOIO ra3a.




KBazucrarnueckue u HeCTaTHUSCKHE
IIPOLECChI

62

63

64

OnemenTapHas paboTa B TEpMOIMHAMHUKE.
Beruncnenue paboTsl 1o rpaduky mpoiecca
Ha pV-auarpamme

Temnonepenaya Kak crnoco0 U3MEHEHUs
BHyTpeHHel suepruu T/l cuctemsl 6e3
coBepIIeHHs paboThI

KOHBGKHI/ISI, TCILIOIIPOBOAHOCTD,
H3JTYy4YCHUC

65

KommaectBo Tennortsl. TemroéMKOCTE Tea.
VY enpHas U MOJISIpHAs TEIIOEMKOCTH
BEIIECTBA. Y JIeJIbHAS TEIJIOTA CTOPaHUS
TOILTHMBA

66

67

68

Pacuér konmuyecTBa TETUIOTHI IPH
TerIonepeaye

[TonsiTre 06 agunabaTHOM Mpoliecce.
IlepBblii 3aKOH TEPMOJIMHAMUKHU
KonunuectBo TennoTel u paboTa Kak Mepbl

U3MEHEHUS BHYTpeHHeW dHepruu T/1
CHUCTEMBI

69

Bropoii 3akoH TepMOAMHAMUKH JIsSI
PaBHOBECHBIX M HEPABHOBECHBIX
nporieccoB. HeoGpaTuMocTh MpUpPOIHBIX
IIPOLIECCOB

70

[TpyuHIMIIBI AEHCTBUS TEMJIOBBIX MAIIUH.

KT

71

MakcumansHoe 3Hauenue KIT/I. [ukn




Kapno

72

73

Pentenue 3anau

DKOJIOTUYECKHUE ACIIEKTHI UCIIOIB30BAHMS
TEIJIOBBIX ABUrareicii. TemioBoe
3arpsi3HCHUE OKPY)KAIOIIEH CpeIbl

74

75

76

Pemenue 3amau

O060011IeHNE U CUCTEMATU3AaLUs 3HAHUH 110
teme "Tepmonunamuka. TemnnoBbie
MaIIuHe!"

KoHTposbHas pabora 1o Teme
"Tepmoaunamuka. TennoBbie MaluHb!"

77

[TapooOpazoBanue u KOHICHCALIMSL.
Hcnapenne n kunenue. Y nenpHas TEIIoTa
napooOpa3oBaHus

78

Haceitiennbie 1 HEHACHIIIEHHBIE TTapHI.
KauyecTtBeHHast 3aBUCHMOCTD IUIOTHOCTH U
JIABJICHUsI HACBHIIIIEHHOTO 1Mapa OT
TEeMITepaTyphl, KX HE3aBUCUMOCTh OT
00bEMa HACHIIIECHHOTO Tapa. 3aBUCUMOCTh
TEMIEPATypPhbl KATICHUS OT AaBJICHUS B
JKHUJIKOCTH

79

BnaxxnocTts Bo3myxa. AGComoTHAS U
OTHOCUTCJIbHAA BJIAKHOCTDH

80

81

Pemenue 3amau

TBépnoe teno. Kpucrammueckne n
amopdHbIe Tena. AHU30TPONHS CBOMCTB
KpHUCTAJIJIOB

82

[InaBnenue u KpucTayuM3auus. Y geiabHas




TeruioTa riasiaenus. Cyonumarus

83

84

85

Hedbopmaruu TBEpAOTO Tena. PacTskenue
u cxarue. Casur. Moayine FOnra. [Ipenen
ynpyrux aedopmaruii

TermoBoe paciupeHue XKUIKOCTEN U
TBEPABIX T€N. AHFAPMOHHU3M TEIIOBBIX
KoJIe0aHUM YacTHIl BEIIeCTBa

[TpeoOpa3zoBanue 3HEprun B Pa3zoBbIX
nepexoiax

86
87

YpaBHeHUE TEIIOBOTO OanaHca

Pemenue 3amau

88

IToBepxHocTHOE HaTsKeHHe. KanmusspHbie
saBieHUA. /laBieHne noa UCKpUBIEHHON
MOBEPXHOCTHIO XKUAKOoCTH. Dopmyna
Jlannaca

89

90

91

92

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3oBbIe IEPEXO0bI"

KonrtponbHas padora no reme "ArperaTHbie
cocTosiHus BemecTBa. @a3oBbie mepexo bl

DneKTpu3anus Tel U e€ MposiBICHUSL.
DnekTpuueckuii 3apsia. /[Ba Buna
ANEKTPUUECKUX 3apsiaoB. [IpoBoaHMKH,
JUADJIEKTPUKH U MOJYIIPOBOAHUKHU

DJIEMEHTAPHBIN JIEKTPUUECKHM 3apsi.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

93

B3aumoneiictBue 3apsaaoB. ToyeuHbie
3apsiabl. 3akoH Kynona




94 Perenne 3agau

95 Onektpuueckoe noiie. Ero neiicteue Ha
ANEKTPUUECKHUE 3aPS/IbI

Hanpspk€HHOCTD 31EKTPUYECKOTO OIS,
[TpoOHebIi 3aps. JInHUKM HaNPSHKEHHOCTH
aneKTpudeckoro noist. OqHopoIHOe
ANEKTPUUYECKOE T10JIe

96

[ToTeHIHATBLHOCTD JIEKTPOCTATUICCKOTO
97 moJist. Pa3HOCTh IIOTEHIIMAIOB U
HaIPsDKEHUE

[TorennumanbHas 3HEPTUs 3apsaa B
98 AJIEKTPOCTATUYECKOM IMosie. [ToreHmman
3JIEKTPOCTATUIECKOTO TIOJIS

CBs13b HaPSKEHHOCTH TOJISL U Pa3HOCTH
99 MOTEHIINAJIOB JUIS AJIEKTPOCTATHYECKOTO
0JIst

[TpyHIMI CyNIEpIIO3UIIUH IIEKTPUUECKUX

100 .
noJyien

101 Pemenue 3amau

102 [Tone Toueunoro 3apsana. [Tose paBHOMEPHO
3apsKeHHOU cdepbl

[Tone paBHOMEPHO 3apsKEHHOTO 10 00BEMY
103 mrapa. [lone paBHOMEpHO 3apsyKEHHOU
0ECKOHEUHO! TIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.
VYcnosue paBHOBECHS 3apsI0B

JIMdIIeKTpUKY ¥ OJTYIPOBOAHUKY B
3EKTPOCTATUYECKOM I10J1€

105




106

Konpnencarop. D1neKkTpoéMKOCTh
KOHJIeHCcaTopa. DIIeKTPOEMKOCTh IJIOCKOT0
KOHJIeHcaTopa

107

108

Hapanneanoe COCAMHCHNEC KOHACHCATOPOB

HOCJ’Ie,I[OBaTCJ'IBHOC COCOAUMHCHUC
KOHICHCATOPOB

109

DHeprus 3apsKEHHOr0 KOHIEHCAaTopa

110

111

Pemenue 3amau

JIBr>KeHue 3apsiKEHHOW YaCTHULIbI B
OJHOPOJITHOM BJIEKTPUUECKOM I10JIe

112

113

Pemenue 3amau

O06o0011eHre U cucTeMaTu3alus 3HaHuH 1o
Teme "OnekTpudeckoe nosue"

114

KonTposnbHas padbora no teme
"DnexkTpuueckoe mnoie"

115

116

Cuna toka. [TocTogHHBIH TOK. Y CI0BUA
CYIIECTBOBAHUS MOCTOSTHHOTO
AIEKTPUYECKOTO TOKA

Hcrtounuku Toka. Hanpspkenne u 31C

117

3akon OMa 11 y9acTKa IEeTH.
DIIEKTPUYECKOE CONIPOTHUBIICHHE

118

119

3aBHCHMOCTD COMMPOTUBJICHUA OAHOPOJAHOTO
IMPOBOAHUKA OT €TI0 JJIMHBI U IIJIOIIaan
MOINEPECUYHOTO CCUCHUA

Y 1enpHOE CONPOTUBIIEHUE BEILIECTBA.
Pemenue 3amau

120

[TocnenoBarenpHOE, MapaLIeIbHOE,
CMEIIIAaHHOE COSTMHCHUE TIPOBOTHUKOB




Pacuér pa3BeTBIEHHBIX MIEKTPUIECKUX

121 . 1 0 0
nenei. [IpaBuna Kupxroga

122 Pemenne 3amau 1 0 0
PaboTa 351eKTpruecKoro Toka. 3aKkoH

123 P 1 0 0
Hoxoyns —Jlenua

124 Pemenne 3amau 1 0 0
MOITHOCTP JEKTPUUYECKOTO TOKA.

125 TennoBast MOIIIHOCTB, BbIAEIIEMas Ha 1 0 0
pesucrope

126 Pemenue 3amay 1 0 0
3J1C u BHYTpEHHEE COIIPOTUBIICHUE

127 A yIp P 1 0 0
ACTOYHHUKA TOKA
3axon OMa 11 mOoJIHOH (3aMKHYTOMI

128 A (samKHyTOH) 1 0 0
AIEKTPUUYECKOM 1Ienn

129 Penrenne 3amau 1 0 0

130 MoIHOCTh HCTOYHHKA TOKA 1 0 0

131 KopoTkoe 3ambIkaHue 1 0 0

132 Konzencarop B 1ienu mocTOSSHHOTO TOKa 1 0 0

133 Pemenue 3amau 1 0 0
Pemenue 3agad mo reMme "IlocTOSHHBIN

134 Aan o 1 0 0
ANEKTPUYECKUH TOK
Pemenue 3amau nmo teme "IlocTOSIHHBIH

135 AanmoT 1 0 0
AIIEKTPUIECKUI TOK
Pemenue 3agad mo teMme "IlocTOSHHBIN

136 Ao 1 0 0
AIIEKTPUIECKUI TOK
O060011IeHNE U CUCTEMATU3AaLMs 3HAHUI 110

137 - 1 1 0 0

teme "TloCTOSIHHBIN ANEKTPUUECKU TOK"




138

KontponsHas pabora o Teme
"I[TocTOAHHBIN NEKTPUUECKUN TOK"

139

140

141

DeKTpuYecKas IPOBOJUMOCTD Pa3IMYHBIX
BEIIECTB. DIEKTPUUYECKHI TOK B METaJLIAX. 1
CBepx1npoBOAUMOCTb

DJIEKTPUUYECKUH TOK B paCTBOpaxX U
paciuiaBax 3JeKTpoiuTOB. 3akoHbl Dapanes 1
JUISL 3JIEKTPOIN3a

DneKTpuueckuil Tok B razax. [lnasma 1

142

143

DNEKTPUUECKUH TOK B BaKyyMe.
Baxyymubie mprOopbl

BHGKTpI/I‘IeCKI/Iﬁ TOK B IIOJIYIIPOBOAHHUKAX

144

145

[HonynpoBoaHKUKOBBIE TPUOOPHI

Du3n4eCKU IPAKTUKYM I10 TEME
"M3MepeHune cuiibl TOKa U HAMPSKEHUS B
L€ MOCTOSIHHOTO TOKa MPU MOMOIIN
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
npuOopoB" uian "3HaKOMCTBO ¢ IUPPOBOI
naboparopueit o pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BETMYUH MIPU
MOMOIIY KOMITBIOTEPHBIX JaTYUKOB"

146

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3yueHne HepaBHOMEPHOTO IBUKEHUS C
LIEJIBbIO OIIPENIETICHNSI MTHOBEHHOMN
ckopocTH"

147

Pu3NYecKuil TPAKTUKYM I10 TEME
"U3mepeHune ycKopeHus npu 1
IPSIMOJIMHEMHOM PaBHOYCKOPEHHOM




IBWKEHHUH 110 HAKJIOHHOH IIIOCKOCTH' MIIH
"UccnenoBanve 3aBUCUMOCTH ITYTH OT
BpEMEHH ITPU PaBHOYCKOPEHHOM
nBMxeHun"

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue ycKopeHHus cBOOOIHOTO
nageHus" wim "M3yueHue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3yuenure qBUKEHUS TeJa IO OKPY>KHOCTH
C IIOCTOSIHHOM IO MOAYJIIO CKOPOCThIO" MK
"HccnenoBanue 3aBUCUMOCTH ITEpHO/Ia
oOpaleHnss KOHUYECKOI0 MasiTHUKA OT €ro
napamMeTpos"”

150

151

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3MepeHue paBHOAECHCTBYIOIEH CHIIBI
IpY ABMKEHUH OpycKa Mo HaKJIOHHON
miockocTy" wi "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHH JIBUKEHUS OpycKa
10 HaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTosiHue OT €ro Macchl"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"UccnenoBaHue 3aBUCHMOCTH CHUI
YIPYTOCTH, BOSHUKAIOIINX B IIPYKUHE U
pPEe3MHOBOM 00pasiie, oT ux aedopmaru”
iy "V3ydeHne NBUKEHUSI CHCTEMBI TE,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
n€rkuit 010K"

152

Pu3n4eCcKuil IPAKTUKYM 110 TEME




153

"N3mepenue kodpuIenTa TpeHus no
BEJIMYMHE YIII0BOTO Ko duiinenrta
3aucuMocT FTp(N)" wim "HccnenoBanue
JBUXKEHHS OpyCKa M0 HaKJIOHHOU
IUIOCKOCTH C MIEPEMEHHBIM K03 PUIieHTOM
Tperust" win "M3yuenue ABMKEHUS Ipy3a
Ha BaJly C TpeHHEM"

Ou3nyecKkuil MPakTUKYM IO TEME
"UccnenoBanue ycnoBUil paBHOBECHS
TBEPOrO Tella, UMEIOIIET0 OCh BpalleHus "
wiu "KoHCcTpynpoBaHue KPOHIITEHHOB U
pacuér cun ynpyroctu" unu "M3yuenue
YCTOMYMBOCTU TBEPIOTO TeJIa, UMEIOIIIETO
TJIOIIA/h OTIOPHI"

154

155

Du3n4eCcKu IPAKTUKYM I10 TEME
"N3MepeHne UMItysbca Tena mno
TopMo3HOMY TTyTH" i "V3Mepenue cubl
TATH, CKOPOCTU MOJIENH AJIEKTPOMOOMIIS U
MoOIIIHOCTH cuiibl TSru" uinm "CpaBHeHue
WU3MEHEHHUS UMITyJIbCa TeJla C UMITYJIbCOM
cunbl" nin "MccnenoBanue coxpaHeHUs
UMITyJIbCa IPU yIIPYyroM B3auMoaencTsun"
wim "M3MepeHre KHHETUYECKOW SHEPTrun
T€Na 1o TOPMO3HOMY ITyTH"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"N3y4eHne n30TEpMHUUYECKOTO MpoIiecca
(peKOMEHJ0BaHO UCTOIb30BAHUE
udpoBoii taboparopun)" uinn "M3yyenue
M30XO0pHOTO npouecca" unu "N3yuenne




n3o0apHoro npomecca" unu "[IpoBepka
ypaBHEHUS COCTOSIHUSA"

156

157

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenpHol TemnoéMKocTu" Uiu
"UccnenoBanue mpoliiecca OCThIBaHUS
Bemiecta" unu "MccnenoBanue
aauabaTtHoro npouecca” uin "M3ydenue
B3aMMOCBSI3H SHEPTUU MEXKMOJIEKYISIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATYPhI KUTICHUS
JKAIKocTen"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHne 3aKkOHOMEPHOCTEN UCTIapeHUs
x)uakocren" win "M3mepenue yaenbHOU
TEIJIOTHI MJIaBJIeHus Jbpaa" win "U3yuenue
CBOMCTB HACBIIIEHHBIX NApOB" MU
"N3mepenune abCOMOTHOM BIaXXHOCTU
BO3JlyXa U OIIEHKa MacChl TIapOB B
nomenieHnn". Uzmepenne kodgpuirenta
MOBEPXHOCTHOTO HATSHKEHUS

158

Du3nUeCKU IPAKTUKYM I10 TEME
"HaGnronenue mpeBpaiieHus YJHepruu
3apsKEHHOT'0 KOHAEHCATOpa B YHEPTHIO
n3nydeHus ceeroauona’ win "M3yduenue
MPOTEKAHUA TOKA B LIEMH, COAEpKAIIEH
KoHAeHcarop' uin "Pacnipenenenue
Pa3HOCTH MMOTEHIINAJIOB (HANPSKEHUs) TIPH
MIOCJIE0BATEIBHOM COEINHEHUN
KOHJIEHCAaTOpOB"

159

DuU3nyeCcKuil MPAKTUKYM 110 TEME




160

161

162

"UccnenoBaHue CMEIIAHHOTO COCIMHCHMS
pesuctopoB” uwin "M3MepeHnue yienbHoro
COTPOTHUBIICHHUS MPOBOTHUKOB" WIITH
"UccnemoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUTsl JIAMIThl HaKaJTuBaHUs"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habnronenue ayekTpoaun3a’ wim
"NU3mepenue 3apsiia OJHOBAICHTHOTO HOHA"
nnu "UcciaenoBanue 3aBUCUMOCTHU
COIIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” wiu "CHATHE BOJIBT-
aMIIEPHOI XapaKkTEepUCTUKU auoaa"

PesepBusiit ypok. O60011eHNE U
CUCTeMaTH3alMsl 3HAaHHUH 10 TeMe
"Kunematuka"

Peseprubiit ypok. O600111eHIE U

CHUCTEeMaTH3allvsl 3HaHUH 10 TeMe
"Inaamuka"

163

Peseprubiit ypok. O60011eHIE U
cucreMarusanus 3Haguii mo reme "Cratuka
TBEpAOro Tema"

164

165

Peseprubriit ypok. O6001eH1E 1
cHUcTeMaTU3alus 3HaHU Mo Teme "3aKOHbI
COXpaHEHHUs B MEXaHUKE"

PesepBHrIit ypok. O600IICHHE U
cucTeMarusanusa 3HaHui 1mo Teme "OCHOBEI
MOJIEKYJIIPHO-KHHETUYECKON Teoprun"

166

PesepBHeiit ypok. O6001ICHHE U
cucreMatru3anus 3HAHUH 110 TEME




"Tepmonunamuka. TeniaoBbie MalIuHbI"

PesepBHbIil ypok. O0001ICHHE U
167 cHCTEeMaTH3alus 3HaHUH 110 TeMe
"ArperaTHble COCTOSIHHSI BELLIECTBA.

®dazoBble Iepexon"

PesepBHbIil ypok. O0001ICHHE U
168 cucTeMaTH3alus 3HaHUH 110 TEME
"DnexkTpuueckoe mosie"

PesepBuslit ypok. O60011eHNE U
169 cucTeMaTH3alusa 3HaHUH 110 TEME
"[TocTOAHHBIN NEKTPUUECKUN TOK"

PesepBHeIit ypok. O000IICHNE U
170 cucreMarusanus 3gaguii 1o reme "Toku B

pa3nuMyHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoka Bcero Konrpoabueie  Ipaxrueckue fl[?.y‘leﬂl/lﬂ :)Iﬁl?zs;osaTenbnme
padoThbI padoThI pecypen
BzaumoeiicTBre OCTOSHHBIX MArHUTOB H
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE ToJI€. 1 0 0
I'mnote3a Ammepa
Bektop maruuTHOM HHAYKIMU. [IpuHIUT
2 CYINEpHO3UINH MarHUTHBIX Mosied. JIunun 1 0 0
MarHUTHON MHIYKIIUU
3 MarauTHOe 10JIe MPOBOJHUKA C TOKOM. 1 0 0
OmneIT OpcTena
4 Cuna Ammnepa, e€ HarpaBlIeHUE U MOJYJIb 0 0
5 Pemenne 3amau 1 0 0
6 [Ipumenenue 3akoHa Amriepa. 1 0 0
DIIEKTPOU3MEPUTEIILHBIE TPHOOPHI
Cuna Jlopeniia, e€ HampaBlieHHUE U MOIYJIb.
7 JBr>keHue 3apsyKEeHHOW YacTHIbI B 1 0 0
OJIHOPOJHOM MarHUTHOM II0JIe
Pemenne 3amau 0 0
9 Pa6ora cuel Jlopenia 0 0
10 Pemenue 3amau 0 0
11 MarsauTHoOE 110JI€ B BEIIECTBE. 1 0 0
deppoMarHeTHKH, Imapa- u JuaMardHeTHKA
12 OcHoBHBIE CBOIiCTBA (heppOMarHeTUKOB. 1 0 0

[Ipumenenne peppoMarHeTHKOB




13

Pemenue 3agaq mo reme "MarautHoe mose"

14

15

Penrenue 3amaud mo teme "MarautHoe 1ose"

SIBrieHnE ANEKTPOMArHUTHON MHIYKIUU.
IToTox BEeKTOpa MarHUTHOM MHAYKLUU

16

17

OC unaykuuu
3aKOH 3JIEKTPOMarHuTHON MHIYKIIMU
®apanes

18

19

20

Buxpesoe anexrpudeckoe nosue. Toku @yko

OJ1C MHIYKIMHU B ABHXKYLIUXCS
IPOBOJTHUKAX

Pemenue 3amau

21

22

[IpaBuio Jlenna

WNunykTuBHOCTH. KaTyiika HHIyKTUBHOCTH
B LIENIU TIOCTOSIHHOTO TOKA

23

SBnenune camounaykiuu. 3/C
CaMOWHTyKITUT

24

25

DHeprusi MarHUTHOTO NOJIs KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

Pemenue 3amau

26

27

28

O0001eHne 1 cucTeEMaTU3ALMS 3HAHUI 110
Teme "DnekTpoauHaMuka"

KonTpomnpHas pabota mo Teme
"OnexTpoauHamuka"

Konebarennuast cucrema. CBoOOIHEIE
konebanus. 'apMoHndeckue KoneOaHus

29

Kunemarnueckoe u JUHaAMHUYECKOC
OITMCaHME KOJIEOATEIBbHBIX ,I[BH)KCHHI;'I




30

DHepreTuyeckoe onucanue. BeiBos
JUHAMHUYECKOTO OIMMMCAHUS TAPMOHHYCCKUX
KoJICOAHUH M3 UX DHEPreTHUCCKOTO U
KHHEMAaTHYECKOIO OIMKMCAHUS

31

32

33

34

Awmrutyaa u (asza kojaedbaHui

[Tepuon n wactora konebanui. [lepros
MaJIbIX CBOOOIHBIX KOJICOaHUN
MaTeMaTHYECKOTO MasTHHKA. [lepuon
CBOOOTHBIX KOJIEOAHHI MIPYKUHHOTO
MasITHHKA

3aryxaromue Konebanus. BelHyx1eHHbIC
koneOanust. Pe3onanc

ABTOKOJIEOaHUSA

35

36

Pemenue 3agau

VYpok-koHpepeHuus "MexaHuueckne
K0JIeOaHUsl B MY3bIKQJIbHBIX HHCTPYMEHTaxX"

37

38

39

0O00011eHne U cCUCTEMATU3AIMS 3HAHUHN 110
TeMme "MexaHudeckue Kojieoanusa"

OJeKTpOMarHUTHBIE KOJICOaHusI.
KoneGaTenbHblil KOHTYp

®opmyna Tomcona. CBsI3b aMITITUTYIbI
3apsi/ia KOHJIEHCATopa C aMIUIUTY/I0N CHIIBI
TOKa B KOJIe0aTeIbHOM KOHTYpE

40

3akoH COXpPAaHCHUS DHCPIrUr B HACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

41

3aTyxarolue 31eKTPOMarHuTHbIE
KoJjeOaHus. BeiHyKIeHHbBIE
3JICKTPOMArHUTHBIC KOJICOaHUS




42

Ilepemennsblii TOK. Pe3ucTop u KOHAEHCATOP
B LIETIM IIEPEMEHHOI0 TOKa

43

44

Karyimka M"HIyKTUBHOCTH B 1I€NH
MEPEMEHHOTO TOKa

3akoH Oma 1Sl JICKTPUYECKOM e
MePEMEHHOTO TOKa

45

MoniHOCTh IEPEMEHHOI0 TOKA.
AMITITUTYZAHOE U IEHCTBYIOLICE 3HAUCHUE
CHUJIBI TOKA U HaIPSKEHUS

46
47

Pe3oHaHC B 2JIEKTPUYECKON LIETIH

Pemenue 3amau

48

Wneansublif TpanchopmaTop.
[IpousBoacTBo, nepeaaya u norpedIeHue
ANEKTPUYECKON SJHEPTUU

49

50

DKOJIOTUYECKHE PUCKU TIPU ITPOU3BOJICTBE
aneKTpodHeprun. KynpTypa Hcronb30BaHus
AJIEKTPOIHEPIUH B TIOBCEHEBHOM KU3HU

Pemenue 3amau

o1

52

53

Pemenue 3agaa

O06o0011eHe U cUCTeMaTU3alMs 3HaHUH 110
Teme "DJeKTpOMarHuTHbIe KojeOaHus"

MexaHU4eCKHUE BOJIHEI. XapaKTepI/ICTI/IKI/I
MCXaHUYCCKUX BOJH

54
55

CBoiicTBa MEXaHUYECKHUX BOJIH

3ByK. XapaKkTEpUCTUKH 3ByKa

56

Nudpaszsyk u yaerpassyk. [llymoBoe
3arpsi3HEHNE OKPY KaloLIel cpebl




57

Pemenue 3amau

58

59

:‘)J'IGKTpOMaFHI/ITHI)IC BOJIHBI. I/ISHy‘ICHI/IC
9JICKTPOMArHuTHBIX BOJIH

9Hepm;1 OJICKTPOMAarduTHBIX BOJIH.
CBolicTBa OJICKTPOMAarduTHBIX BOJIH

60

[IIxana 31€KTPOMarHUTHBIX BOJIH.
[IpumeHeHue 31eKTpOMarHuTHBIX BOJIH B
TEXHHKE U OBITY

61

62

63

[IpuHUIUIIBI paIMOCBSI3U U TEICBUACHUS.
Panuonokarus. DneKTpOMarHuTHOE
3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl
KoHntposbHas padora no teme "Konebanus
Y BOJIHBI"

Caer. 3aKOH MPSIMOJIMHENHOTO
pacrpocTpaHeHUs CBETa

64

65

66

67

Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
MPSIMOJIMHEHHOTO paclipoCTpaHEHUsI CBETa

Otpaxenue csera. [lnockoe 3epkaino.
Ccepuueckoe 3epkano

[Ipenomnenue cBeta. AGCOIIOTHBIN U
OTHOCHUTEJIbHBIN MTOKA3aTeb MPEIOMIICHUSI.
[TonHOE BHYTpEHHEE OTpAXKEHUE.
[IpenenbHbINA yroa NOJTHOTO BHYTPEHHETO
OTpaXKEeHUs

Pemenne 3a1a4 Ha IPUMEHCHUC 3aKOHOB
OTPAXKCHUS U ITPECIIOMJICHUSA CBCTA

68

Xon aydei B mpusme. Jlucnepcus cera.
CnoxHbIN cocTaB Oemoro ceera. L{per




69

JInn3bl. @OKyCHOE PacCTOSIHUE U
ONTUYECKask CHJIA JINH3BI

70

71

72

[TocTpoenre n300pakeHUH B IMH3AX U UX
cHCTeMaxX. YBEIUYCHHUE JTUH3BI

Pemenue 3amay Ha mocTpoeHUE
M300paKeHHH, MMOJTYy4aeMbIX C IIOMOIIIBIO
JINH3

I'ma3 xak onTuyeckas cucreMa

73

74

Pemenue 3anau. [Ipenensr npuMeHUMOCTH
r€OMETPUYECKON ONTUKHU

CKOpOCTL CBCTAa U MCTOAbI €€ UBMCPCHUS

75
76

Hucnepcus ceera

Wutepdepenuus ceta

77

KorepeHTHbie HICTOUHUKH. Y CIIOBHS
HaOJIOZICHUS MAKCUMYMOB U MUHMYMOB

78
79

Pemenue 3amau

[TpumeneHne uHTEpHEpEeHINN

80

81

Hudpakus ceera

JudpakumonHas pemeérka. Y cioBue
HaOJII0/IeHUS TIIaBHBIX MAKCUMYMOB

82

83

84

Pemenue 3agau

HOHCpC‘{HOCTB CBECTOBBIX BOJIH.
Honﬂpmaum{ CBCTa

Pemenue 3agau

85

86

CBETOBEIC SIBJICHUS B npuponc

O0001eHUE U CUCTEMATU3ALIMS 3HAHUM 110
Teme "OnTuka"




87 KontponbsHas padora no teme «OnTuKa» 1 1 0
['paHuIBl TPUMEHUMOCTH KJIACCUYECKOM

88 MEXAHUKH. 3aKOHBI IEKTPOJINHAMUKH U 1 0 0
MIPUHIIAIT OTHOCUTEIIEHOCTH

89 [ToctynaTel cnenuaibHON TEOPUH 1 0 0
OTHOCUTEJIBHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[Tpeo6pazoBanus Jlopenma. YcinoBue

90 NPUYUHHOCTU. OTHOCUTEIBHOCTD 1 0 0
OJIHOBPEMEHHOCTH. 3aMeIJIeHUEe BPEMEHU 1
COKpAIlleHUE JITHHBI

01 DHeprus ¥ UMIYJIbC PEISTHBUCTCKOM 1 0 0
YaCTHUIIBI

92 CBsI3b MaCCBI C SHEPTHEN U HMITYJIECOM 1 0 0
PESITHBUCTCKOW YaCTHIIBI. DHEPTHS MTOKOS

93 PaBHOBECHOE TEIIIOBOE U3TYUEHHE 1 0 0

94 3akoH cMereHus Bura 1 0 0

95 I'unore3a M. [1nanka o kBanTax. @OTOHBI 1 0 0

96 DHeprus 1 UMIyJIbC PoToHa 1 0 0

97 ®oroaddext. OnbiTe A. I'. CToneTosa. 1 0 0
3akoHsb!I poTodddexra

08 VYpaBHenue DitHmTeitHa 17151 poTodddekra. 1 0 0
"Kpachas rpanuna” pororddexra

99 Hasnenue ceera. OnbiTel [1. H. JIeOeneBa 0 0

100 BonHOBEIE CBOMCTBA YaCTHII 1 0 0
Bosubl ne bpoins. JlnuHa BoaHbI e

101 Bpoitnst u pazmepsl 007aCTH JIOKATA3AITUN 1 0 0

JBIDKYIICHCS 9aCTUIIBI




102

KopmyckynsipHO-BOITHOBOM yaJln3M

103

104

Judpaxius 1eKTPOHOB Ha KpUCTaJIax

Crnenuduka u3mMepeHnid B MUKPOMHUPE.
COOTHOILICHHS HEONTPEAEIEHHOCTEN
['eitzenbepra

105
106

Pemenue rpaduyecknx 3amaq

Pemenune pacu€tHbIX 3a1a4

107

KonTponpHas padora mo Temam: "OCHOBBI
CTO", "KopryckyJisspHO-BOJIHOBOI
nyanu3m"

108

109

OIBITEL 10 HCCJIICOJOBAHUIO CTPOCHUSA aTOMaA.
[Tnanerapuas Mmonens aroma Pesepdopaa

IToctynatel bopa

110

Bunel ciektpoB. CriekTp ypoBHEH 3HEprUU
aToMa BOIOpOAa

111

112

CroHTaHHOE U BBIHYXJICHHOC U3JIYUCHUC
CBCTa

Jlazep

113

Hyxnonnas moznens snpa ['eiizenOepra-
WBanenko. 3apsi 1 MacCOBOE YHUCIIO sJpa.
HN3otonsl. PagnoakTuBHOCTE

114

115

3aKoH pasinoaKkTUBHOIrO pacnana. CBoicTBa
MOHM3UPYIOIIETO U3iIydeHus. Bousuaue
PaAMOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
Ho3nmerpus

OHeprus cBs3U HYKJIOHOB B siape. S nepHble
cuiel. Jleext maccol aapa. SnepHbie
peakmuu. Snepasie peakTopsl. [Ipobiaemsr




YIIPaBJIAEMOr0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOrHYecKHe acleKThl pa3BUTHUS SIIEPHOM
SHEpPreTUKU

116

Meroasl perucTpaluy U UCCIEI0BAHNS
JJIEMEHTApHbIX YacTull. OyH/IaMEHTAIIbHbIE
B3aUMOJCUCTBUA. bapuoHbl, ME30HBI U
nentoHsl. [Ipencrasnenne o CtannapTHOU
Mozenu. KBapk-rirooHHas Moziesnb alpOHOB

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TémHas Marepus U TEMHas
sHeprus. EMMHCTBO Qpu3MuecKoi KapTHHBI
Mupa

118

119

120

121

Oranel pa3BUTHS aCTPOHOMUHU. 3HAYEHUE
aCTPOHOMUHU

[TprMEeHUMOCTH 3aKOHOB (PU3UKHU IS
00BSCHEHUS PUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTOIbI aCTPOHOMUYECKUX
HCCIEeN0BaHuN

CoBpeMeHHbIE ONITUYECKUE TEIECKOIIBI,
paanoTeNecKonsl, BHeaTMochepHas
aCTPOHOMHUS

Bun 38é31H0T0 HEGa. Co3Be3nusl, SpKue
3BE3/b], INIAHETHI, UX BUIMMOE JIBHKCHUE

122

123

Comaeuynas cucrema. Comaite. CoirHeuHast
aKTUBHOCTH. McTounuk sHeprun CoiHua u
3BE3

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKHU.
Jnarpamma "cnekTpajbHbIN Ki1acc —




CBETUMOCTB"

124

125

3B€3I[BI TJIaBHOM IOCICa0BAaTCIbHOCTHU

Buyrpennee ctpoenue 38é31. CoBpeMEHHbIE
IIPEJICTABICHUS O IIPOUCXOKICHUU U
sposony ComHIa U 3BE€37. OTallbl )KU3HU
3BE3N

126

Muneunsiii [Iyte — Hama ["amaktuka. Tunel
rajlakTUK. YEpHbIe OBIPBI B APax ralakTHK

127

128

129

Bcenennas. Pacimpenue Beenennoit. 3akon
Xab6ma. Teopust bonbiioro B3peIBa.
PenukroBoe uznydyenue

MacmrabHas ctpykTypa Beenennoii.
MeraranakTuka

Hepeménnsie npobieMbl acTpOHOMUU

130

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccmemoBanue MarHUTHOTO ITOJIS
MMOCTOSSHHBIX MarHUTOB' MJIH
"UccnemoBaHue CBOMCTB
deppomarneTnkoB" nin "HccnenoBanue
JEHCTBUS TIOCTOSIHHOTO MarHUTa Ha paMKy C
TOKOM"

131

Pu3NYecKuil TPaKTUKYM I10 TEME
"N3mepenue cribl Amniepa” nnm "M3ydenne
3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"
i "Onpenenenne MarHUTHOM HHIYKIMH
Ha OCHOBE M3MepeHus cuibl Ammnepa”

132

DuU3nyeCcKuil MPAKTUKYM 110 TEME
"UccnenoBanue ABJICHUS




ANIEKTPOMArHUTHON MHIYKIUU'" W
"OnpeneneHnue HHIYKIIMU BUXPEBOTO
MarHuTHOro moJjs"

133

Pu3N4eCKUu IPAKTUKYM 110 TEME
"UccnenoBanue siBIeHUS CaMOMHYKIIUN"
i "COopKa MOJENHN 3JEKTPOMArHUTHOTO
reseparopa"

134

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOTHBIX
KOJICOAHUN HUTSHOTO U TIPYKUHHOTO
MasiTHUKOB"

135

136

137

138

139

®dusnyeckuii MPaKTUKYM 110 TeMe
"IIpeoOpa3oBaHue FIHEPTUH B IPY>KUHHOM
MasiTHUKE"

Du3nUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue NEPEMEHHOIO TOKA Yepe3
IIOCJIEI0BATENBHO COEIUHEHHBIE
KOHJIEHCATOP, KaTYIIKY U Pe3UCTOp" WiIn
"UccnenoBanue paboThl HCTOUHUKOB CBETA
B LIENIU IEPEMEHHOT0 TOKa"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"N3yueHne nmapameTpoB 3BYKOBOM BOJIHBI"

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"M3Mmepenue nokasaTess IpeJoMICHUs
crexsa" win "[lomyuenne nzoopaxeHus B
CUCTEME U3 IJIOCKOTO 3€pKajla U JIMH3bI"

DuU3nyeCcKui MPAKTUKYM 110 TEME

"HccnemoBaHue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHus OT BellecTBa (Ha mpumepe




*Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIINX
uH3"

140

Pu3N4eCKUu IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, uHTEpHEpeHIHH
U noJasipusanuu ceera'

141

®dusnyeckuii MPaKTUKYM 110 TeMe
"OnpeneneHyre UMIyJIbCa U SHEPTUn
PENATUBUCTCKHX YacTHIl (110 GoTorpadusim
TPEKOB 3apsDKEHHBIX YaCTUI] B MArHUTHOM
nosie)"

142

dusnueckuil NpakKTUKYM 10 TeMe
"U3mepenue noctosHHoM [lanka Ha
OCHOBe uccienoBanus Gporoadpdexra” niu
"HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMOJ OT HaNpsKEeHUs "

143

144

145

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEPEHUE
nocTtostHHOM Punbepra”

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO GOHA C
WCIIOJIb30BaHUEM JO3UMETpA" MiIn
"N3yuenne moromenus 6eTa-4yacTuil
amoMuHEM"

Pu3n4eCcKUuil IPAKTUKYM 110 TEME
"HaOaromenus 38€34H0T0 HeOa
HEBOOPYKEHHBIM I'JIa30M C HCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX NTPUIOKEHUN JUIS




146

147

oTpeieNieHUs TIOJI0KEHUST HEOSCHBIX
00BEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ausi CEeBEpHOTO MOMyIIApHs U SIPKUe
3BE31b6l" win "HaOmroneHus B TEIECKONI
JlyHBI, TUTaHET, TYMAHHOCTEH M 3BE3THBIX
CKOILJICHUI"

O06o0011eHre U crucTeMaTu3alys 3HaHUH.
Ponb ¢usuku u actpoHOMUU B
SKOHOMHYECKOH, TEXHOJIOTUIECKOH,
COITMAIbHOM U ATHYECKOH chepax
JESITEIIbBHOCTH YEeJI0BEKa

O00011IeHNE U CUCTEMATU3ALUs 3HAHUI.

Posb 1 MecTo (pu3KKK U ACTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

148

149

0O0001IeHNe U cCUCTEMAaTH3AIlNS 3HAHUI.
Ponb pusnueckoit Teopun B pOpMUPOBAHUU
npeJCcTaBiIeHu 0 (PU3NIECKO KapTUHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHpa B
00111eM psATy COBPEMEHHBIX €CTECTBEHHO-
HaYYHbIX IPEJCTaBICHUN O IPUPOJIE

O0001eHne 1 cucTeEMaTU3aLNS 3HAHUI 110
teme "Kunemaruka"

150

151

152

O0001eHne 1 cucTeEMaTU3ALNS 3HAHUI 110
Teme "Kunematnka"

O00011IeHNE U CUCTEMATU3AIMS 3HAHUI 110
teme "Jlunamuka"

O0001eHre 1 cucTeEMaTU3aLMS 3HAHUI 110
teme "Craruka TBEpaoro tena'




153

O0o01IeHre U CHCTeMaTH3alus 3HAHUN T10
TeMme "3aKOHBI COXpaHEHUS B MeXaHUKe"

154

155

156

O0o0011IeHNEe U CHCTEMATHU3aLHs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
Teopun"

O0001eHre 1 cucTeEMaTU3ALMS 3HAHUI 110
teme "Tepmonunamuka. TennoBbie
MaluHb"

O00011eHNEe U cUCTEMATH3AlMs 3HAHUH 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie epexoab"

157

O0o01IeHre U CHCTeMAaTH3alns 3HAHUN T10
teMe "DnekTpuyeckoe nose"

158

159

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
teMme "[1oCTOsHHBIN 21eKTpuuecKuii ToK"

O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110
teme "Toku B pa3inyHbIX cpeaax”

160

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
teMme "MaruutHoe noie"

161

162

163

Peseprubrit ypok. O6001eHNE U
CHCTEMATHU3aIMs 3HAHUH 110 TEME
"OneKkTpoMarHuTHasi MHIyKIus"

PesepBHrlit ypok. O6001ICHHE U
CHCTEMATH3alMsl 3HAHUI 110 TEME
"Mexannyeckue Koneobanus"

PesepBHrlit ypok. O6001ICHHE U
CUCTEeMAaTH3aIMsI 3HAHHH 110 TeMe
"DNIeKTpOMAarHUTHBIE KOJIeOaHus "




164

PesepBHeiit ypok. O600IICHHE U
CUCTEeMaTH3alusl 3HaHHUH 110 TeMe
"MexaHM4YEeCKHE U DJIEKTPOMArHuTHbIE
BOJIHBI"

165

PesepBHeiit ypok. O600ICHHE U

cucTreMaru3anms 3Hanui mo reme "Onruka"

166

167

168

PesepBusiit ypok. O60011eHNE U
cucreMarusanysa 3HaHui 1o teme "OCHOBEI

CTO"

PesepBusiit ypok. O60011eHNE U
cucTeMaTH3alys 3HaHUM 110 Teme
"KopnyckyisipHO-BOJIHOBOW Jyanu3m"

PesepBuslit ypok. O60011eHNE U
cUcTeMaTu3alus 3HaHui 1o reme "dusnka
atoma"

169

Peseprubiit ypok. O60011eHUE U
cucTeMaTu3alis 3Hanni mo reMe "dusuka
ATOMHOTO S/Ipa ¥ 3JIEMEHTAPHBIX YacTHUIl"

170

Peseprubiit ypok. O60011eHIE U
CUCTEeMaTH3alusl 3HaHUH 110 TeMe
"OnemeHThl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA

» ®usuka, 11 knacce/ KacsssaoB B.A., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe odmiectBo «M31aTenbcTBO
«ITpocsenienue»

» dusuka, 10 krace/ KacesinoB B.A., O611eCTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «JIPODAY; Akinoneproe obmectBo «31aTenbcTBO
«IIpocemenue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
[Iporpamma kypca ¢usuku ais 10—11 kmaccos. bazoBslit ypoBeHs (aBTop B.
A. KacpsHOB)

YMK «®usuka. 10 knacc. ba3oBelil ypoBEHb»

1. ®usuka. 10 knacc. ba3oBbiil ypoBEeHb. YUEOHUK C JIIEKTPOHHBIM
npuioxenueM (aBtop B. A. KacbsiHOB).

2. ®usuka. 10 knace. ba3osblii ypoBeHb. Metoanueckoe nocodue (aBrop B.
A. KacpsHOB).

3. ®usuka. 10—11 xnaccsl. ba3oBslii ypoBensb. Terpaab aiist 1a00paTOPHBIX
pa6or (aBTopsl B. A. KacesHoB, B. A. KopoBun).

4. ®uzuka. 10—11 knaccel. ba3oslii ypoBenb. KomiekT tetpanen nis
KOHTPOJIBHBIX paboT (aBTop B. A. KacbsiHOB)

5. ®usuka. 10 knace. Junaktuueckue KapTouku-3aaanus (aBTopsl M. A.
VYmakos, K. M. Ymakon).

YMK «®Puzuka. 11 knacc. ba3oBblil ypoBEHb

1. ®usuka. 11 knacc. ba3oBbiil ypoBeHb. YUEOHHUK C DJIIEKTPOHHBIM
npuiioxenueM (aBtop B. A. KacbsiHOB).

2. ®usuka. 11 knace. ba3oBslil ypoBenb. Mertoanueckoe nocodue (aBTop B.
A. KacbsiHOB).

3. ®usuka. 10—11 kmaccel. bazoBelil ypoBeHb. Tetpaap 11t 1Tab0paToOpHBIX
pa6ot (aBTopsl B. A. KacesHoB, B. A. KopoBun).

4. ®uzuka. 10—11 knaccel. bazoBsiil ypoBenb. KoMmIekT TeTpaeit s
KOHTPOJIbHBIX paboT (aBTOphl B. A. Kacesiros, U. B. Urpsmios).

5. ®usuka. 11 knacc. Jlunaktuueckue KapTouku-3aganus (aBTopsl M. A.
VYmaxkos, K. M. Ymakos).

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET



1 http://nsportal.ru - cormabHas ceTh paOOTHUKOB 00Opa30BaHMS.

2 http://markx.narod.ru/pic/ - ¢usuka B mKoJe.

3 http://festival.1september.ru/articles/ - ¢hecTuBanp nmegarornyecKux uaei
«OTKPBITBIA YPOK».

4 http://www.fizika.ru/ - caiit aus yuutenen GU3MKH ¥ UX YICHHKOB.

5 http://www.physics.ru/ - matepuasl Mo Gpu3uKe.

6 www . ege .edu.ru - napopmarronHsii mopran EI'D.

7 http :// school - collection . edu . ru / - enunas xomiekius [{OPos
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