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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo ¢u3mke Ha ypoBHE CpeaHero odmero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE IIOJIOKEHUI M TpeOOBaHUN K pe3ylbTaTaM OCBOCHUS OCHOBHOM 0O0pa30BaTEbHOM
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakxke ¢ yuéroM ¢enepanpbHO padoueit
nporpaMmbl BocnuTanuss v KoHuenuuu npenopaBaHusi ydeOHoro mnpenMera «@Pusuka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOLMX OCHOBHbIE
o0Opa3oBaTesibHbIE IPOTPAMMBI.

[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, BO3PacTHbIX ocoOeHHocTed oOywaromuxcd. [Iporpamma mno Qusuke gaér
IpPEICTaBICHNUE O LEJIX, COAEPKaHUM, OOIIeH cTparernu OO0y4eHus, BOCIMTAHUS U Pa3BUTUS
oOyJaromuxcs cpeAcTBaMu yueoHoro npeamera «Pu3nka» Ha yrilyoJEHHOM YpOBHE.

N3yuenne kypca Qu3MKK yrIyOJEHHOTO YPOBHS IO3BOJISIET pEajM30BaTh 3aadd
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 PA3IUYHBIM (PU3UKO-TEXHUUECKUM U MH)KEHEPHBIM CIEIIMATIbHOCTSIM.

B mporpamme mo QusmMke Onpenensiorcs IUIaHUpYeMble pe3ysbTaThl OCBOEHHS Kypca
¢u3uKku Ha YpOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeaAMETHbIE,
npeaAMeTHbIC (Ha yriiyOsn€éHHOM ypoBHE). HayduHO-MeToa00rnueckoi OCHOBOM ISl pa3paOoTKu
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 (pusmke BKIIOYAET:

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

coJiepkaHue yueOHoro npeamera «DOu3uKa 1o rogaM o0ydeHus.

[IporpamMmma mo ¢u3Mke HMMeEeT NPUMEPHBIH XapakTep MW MOXET OBbITh HCIOJIb30BaHA
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 IPH YCIOBUU COXpaHEHMsI 00s3aTeabHOU
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 JJisi €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 OMpeAensio XapakTep M OypHOE pa3BUTHE pa3HOOOpa3HBIX
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 NPUMEHATh HaAYy4YHbIH METOJ MO3HAHUS IIPU BBIITOJHEHUHM UMH YUEOHBIX UCCIIEIOBaHUM.



B ocHOBYy Kypca pu3nku Ha ypoBHE CpeIHEro oOIIero oOpa3oBaHMs MOJOXKEH PsI UICH,
KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHIIUIIBI €r0 IOCTPOCHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SBIISAETCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fesioB (PU3MKH, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOU (PU3HKH.

Hoea zenepanuszayuu. B cooTBEeTCTBUM C Hell marepuan Kypca (usuku oObenTuHEH
BOKpPYT (usmueckux teopuil. Bemymmm B Kypce siBisieTcss (GOpMUpPOBAHHE IMPEICTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I10JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIoiIb30BaHUE T'yMaHUTapHOTO
noTeHIrana (U3NIeCKOi HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKHMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoea npuxnaonoii Hnanpasiennocmu. Kypc ¢dusukm  yrayOon€HHOTO — ypOBHS
IpernonaraeT 3HakOMCTBO C HIMPOKUM KPYTOM TE€XHUYECKUX M TEXHOJIOTUYECKUX MPUIOKEHUH
U3YyYEHHBIX TEOpUi 1 3aKOHOB. IIpu 3TOM paccMaTpuBaroTCa Ha YpOBHE OOIIMX MPEICTABICHHUNA
¥ COBPEMEHHBIE TEXHUUYECKHE YCTPOHCTBA, M TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss IMOCPEICTBOM BBEICHUS HIIEMEHTOB COJAEPIKaHUs,
HOCBALIEHHBIX 3KOJIOI'MYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU ¥ TEXHOJIOTHH, a TaKkKe 00CyKAeHus po0IeM pallnoHaIBHOTO MPUPOIOTIONb30BAHUS H
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHue cozepkaHusl POrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOTrO noaxo/a. s pusuky peanusanus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCIIOJIb30BaHUU CAMOCTOSATEIBHOTO AKCIIEPUMEHTa KaK IOCTOSHHO JAeHCTBYIOLIEro (axrtopa
yuebHoro mponecca. [y  yrmyOn€HHOrO YpOBHS — 93TO CHCTEMa CaMOCTOSTEIBHOTO
YUEHHUYECKOr0 3KCIIEPUMEHTa, BKIJIIOYAIOIIEr0 (PPOHTAIbHBIE YUYEHHUYECKUE OMbITHI IpU
U3y4yeHUM HOBOIO MaTepuaya, JlaboparopHble paboTbl M paboThl mpaktukyma. Ilpu sTOoM
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 crmoco® — 3To mHTerpauus paboT MpakTHKyMa 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 BUa 0€3 MOIAaroBO 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 Y4acTHMKaMH OOpa30BaTEIbHOrO Mpolecca MCXOAS U3
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
MPOBEPKE MPETOKEHHBIX THITOTE3.

Bornbiioe BHUMaHWE yAeNseTcs PEMICHUIO PAaCUETHBIX W KadeCTBEHHBIX 3amad. [Ipu aTom
JUI PacUyETHBIX 3a/la4 NPUOPUTETOM SBISIOTCS 33Jaud C SBHO 3aJaHHON M HESIBHO 3a/laHHOU
¢u3nUecKoil MOJeNbI0, MO3BOJISAIOIINE TPUMEHATh U3yUeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK
U3 OJTHOTO pa3jiesia Kypca, TaK U MHTErpupys MpUMEHEHUE 3HAHWW U3 pa3HbIX pasnenoB. s
Ka4eCTBEHHBIX 3a/la4 TMPHOPHUTETOM SBISIFOTCS 3aJaHWs Ha OOBsICHEHUE/TpeIcKa3aHne
NpoTeKaHUs (PU3UYECKUX SBICHUH U MPOLIECCOB B OKPY)KAIOLIeH >KU3HM, TpeOyromue BbiOopa
(bu3nUecKoil Moienu Ui CUTyalluu MPaKTUKO-OpPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpedoBanusmu DPI'OC COO k MarepuaabHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mporecca Kypc (Gpu3MKH yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
o0miero oOpa3oBaHMs JTOJDKEH HM3y4aThCs B YCIOBHUSX MPEAMETHOTO KaOuHeTa. B kabuwnere
(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 00OpynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH U OOECIICUMBACT IMOCTAHOBKY IEPEUMCICHHBIX B MPOrpaMMe I10
(GU3nKe KIFOYEBBIX JEMOHCTPAIMH JUIsI MCCICIOBAaHUS HM3y4aeMbIX SIBJICHHUH M IPOIECCOB,
IMIOUPUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MMPUMCHCHHIA.

JlaGopaTtopHoe 00OpyAOBaHUE JJISl YYCHHMUYECKHX IMPAKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILUICKTOB M OOECIIEYMBACTCS B Pacyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUICKTHI J1Ta0OpaTOPHOrO OOOpYIOBaHUS JOJDKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM AHAJOTOBBIX M IU(POBBIX MPUOOPOB, a TaKKE
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 UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

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

dopMHpOBaHHE HAYYHOTO MHUPOBO33PCHHS KaK pe3yibTaTa HM3Y4YCHUS OCHOB CTPOCHHSI
MaTepru U GyHAAMEHTAIBHBIX 3aKOHOB (PH3HKH;

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

dopMHpOBaHUE TIPEACTABICHUN O pOJIM (U3UKU ISl Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAayK, TEXHUKU ¥ TEXHOJIOTHI;

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

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,
TEOPHSX, BKIIOYAs MEXaHUKY, MOJEKYIAPHYIO (PU3UKY, SIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY
U 3JIEMEHTHI aCTPOPU3HKH;

dbopMupoBaHHE yMEHUI PUMEHSITHh TEOPETHUECKUE 3HAHUS TSI OOBSICHEHUS (PU3NIECKUX
SBIICHUH B TIPUPOJIE U JUIsI IPUHATHS MPAKTUYECKUX PEIICHUI B IOBCETHEBHOM KU3HU;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKON MOJENbIO,
3ajad, IOAPa3yMEBAIONINX CaMOCTOSTENIFHOE CO3/aHue (PU3MUECKOW MOJeNu, aaeKBaTHON
YCIIOBHSIM 33J1a4H, B TOM YHCJIE 3a]1a4 HH)KEHEPHOTO XapaKTepa;

MOHMMaHWe (PU3UYECKHX OCHOB M TPUHIIUINOB JEHCTBUS TEXHUUYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKUX MPOLECCOB, X BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIQICHUE METOJaMHU CaMOCTOSTENFHOTO TUTAHUPOBAHHS M TPOBEACHUS (HU3NIECKUX
OKCTIEPUMEHTOB, aHaJlM3a ¥ WHTEpIpeTalnd WHPOPMAIUHU, OIPENCICHUsI JIOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

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



pa3BUTHE UHTEpPeca K chepam nmpodhecCUOHATBLHOMN NeITeIbHOCTH, CBA3aHHOUW 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-
TEXHUUYECKOTO MpOouIs.

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 1o Gusnke nepeyeHsb J1abopaTOPHBIX U MPAKTUYECKUX 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 — (yHIaMEeHTaNbHas Hayka o mpupoje. HayuHblii MeTOA MO3HAHMS U METOMbI
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 JATUNKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHuil pu3ndeckux BeIu4uH (a0CONIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (Gpu3MUecKUX SIBICHUN M MPOLECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPOE TEII0, UJIcaIbHAsl )KUKOCTh, HJI€AIbHBIN I'a3, TOUEUHBIN 3apan). ' unoresa. ®uznueckuit
3aKOH, I'PAaHULIbl €r0 IPUMEHUMOCTH. Pu3nyecKas Teopus.

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

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepeHnne cuiibl TOKAa M HampsHKEHUS B LENU IOCTOSIHHOIO TOKa MpPH MOMOILU
AQHAJIOTOBBIX U MU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3nakoMcTBO ¢ 1 poBoil 1aboparopueit nmo ¢usuke. [Ipumepsl u3mMepeHus: PUINIECKUX
BEJIMYMH IIPU [TOMOLIY KOMITbIOTEPHBIX JATYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuyeckoe JBukeHHE. OTHOCHUTEIBHOCTh MEXAaHWYECKOro JBHKeHus. Cucrema
oTCcY€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Panuyc-BekTop MaTepuaabHOW TOYKH, €r0 IPOEKIMM Ha OCH CUCTEMBI KOOpAMHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTeMBbl KoopauHaT. ClokeHue nepeMenieHuil u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHHUE. 3aBUCUMOCTh KOOPAMHAT,
CKOPOCTH, YCKOPEHUS U yTH MaTepUaIbHON TOUKU OT BPEMEHH U UX IpaUKH.

CBobOogHoe majzeHue. YckopeHue cBOOOIHOTO majeHus. J[BrkeHue Tena, OpOIIeHHOTO
IO YIJIOM K TOPU30HTY. 3aBUCHMOCTbh KOOPINHAT, CKOPOCTU M YCKOPEHMSI MATEPUAILHOM TOUKU
OT BpEMEHH U UX TpauKu.

KpuBonunerinoe nBuxeHue. J[BuxeHne MaTepruaaibHOM TOYKH M0 OKPYKHOCTH. YTJ0Bas 1
nuHenHas ckopocTh. llepwon m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaIbHOE),
KacaTeJIbHOe (TaHTeHIMAbHOE) U OJHOE YCKOPEHHE MaTepHaIbHONW TOUKH.

TexHuueckne YCTpPONCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CHUAOMETDP, ABUKECHHE
CHapsJI0B, LIETIHbIE, IeCTepEHYAThIe U PEMEHHBIE Nepeaaun, CKOPOCTHbIE TU(THI.

Hemoncmpayuu.

Mogenb cucteMbl OTCUETA, UILUTFOCTPALIMS KHUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

Crioco0b! HcceJOBaHuUs IBUKEHHH.

Wnmroctpanyst npeaeabHoro nepexoaa U n3MepeHrne MrHOBEHHON CKOPOCTH.



[IpeoOpa3zoBanme NBHKEHHH C UCTIOIB30BAHHEM MEXaHU3MOB.

[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 NyTel, TPACKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Teja B Pa3HbIX
CcUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

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

N3mepenne yCcKOpeHUsT TMpU MNPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBH)KCHUU 10
HAaKJIOHHOM INIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JBUKEHUU.

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

W3yueHne nBMKEHUS Teja, OpPOMIEHHOTO TOPU30HTAIBHO. [IpoBepka runore3sl 0 mpsMon
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3yuenue ABMKEHUS Tela MO OKPYKHOCTU C IOCTOSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TepHoja OOpalleHWs KOHHMYECKOTO MasTHHKA OT €ro
MapaMeTpPOB.

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 U1 MaTe€pUanbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacChI.

Cwia TsDKeCcTH. 3aBUCUMOCTh YCKOPEHHsI CBOOOJHOTO TIAJEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO TUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHe HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHUs CKOJBXKEHUS M CHUJIa TPEHUS TIOKOS.
Koadduiment tpenuns. Cuiia cOnpoTUBIEHUS MPU ABIKEHUH TeNla B KUAKOCTU WM Taze, e
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBHOTO ABUKEHUSI.

Hasnenue. ['unpocraruueckoe nasinenue. Cuna Apxumesna.

TexHuuUecKkrne YCTPOHCTBA M TEXHOJOIMYECKHE IMPOUECCHl: MOAIIUITHUKH, JIBUKECHHE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Hab6nronenue nBuXeHUs TEN B MHEPIHAIBHBIX M HEUHEPIIUATBHBIX CHCTEMax OTCUéTa.

[IpuHIUIT OTHOCHTEIBHOCTH.

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

CpaBHEHHE PABHOIECUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEICHUEM MAcChl TEa
Ha €ro YCKOpPEHUE B HHEPIUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BO3HUKAIOIINUX B PE3YJIbTATE B3aUMOJCHCTBUS TEI.

N3mepenne macce 1o B3auMOJICHCTBUIO.

HesecomocTs.



Bec Tena npu yCKOpEHHOM NOIBEME U MTaJICHUN.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NTOKOSI, KAUEHUS U CKOJIbKEHHUSL.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

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

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBIKCHHMS OpycKa IO HaKIOHHOH
IIJIOCKOCTH Ha 33JaHHOE PAaCCTOSIHUE OT €r0 MACCHI.

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

W3ydeHne ABMKCHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKHUHYTOU Yepe3 JIETKHi OJI0K.

N3mepenne kodddummenTa TpeHus Mo BEITUYHHE YTI0BOro KO3 (duUIlMeHTa 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.

AbGcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTesbHOE JABMKEHUE TBEPIOTO Tena.
MoOMEHT cuilbl OTHOCUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTH Tena.

VYcnoBust paBHOBeCUsI TBEPAOTO Tela.

YcroitunBoe, HeycToiuMBOE, Oe3pa3TuYHOe paBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryarble KOHCTPYKIIUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunael paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue yclI0BUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIErO OCh BPAIICHHUS.

KoHcTpyrpoBanue KpOHIITEWHOB U pacd€T CUJI YIPYTOCTH.

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

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

HNmnynsc MaTepuanbHONM TOUYKH, CUCTEMBI MaTepUalbHBIX TOYeK. L[eHTp Macc cucTtembl
MaTepuaibHbIX TOYEK. TeopeMa o0 JBUKEHUH LIEHTpa Macc.

HMITynbC CHIIBI M1 U3MEHEHHME UMITYJIbCa TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

MoMeHT umnysnbca MaTepHanbHOM TOukH. lIpencraBieHne O COXpaHEHHMHM MOMEHTa
UMITYJIbCa B [IEHTPAIbHBIX MOJISX.

Pabora cuibpl Ha ManoM M Ha KOHEYHOM mepemenieHud. ['paduueckoe npencraBieHue
paboTHI CHITBIL.

MOIIHOCTD CHIIBL.

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

[ToreHnnanpHble M HEMOTEHIMAIBHbIE cuibl. IloTeHnmanbHas sHeprus. IloTeHnuanbHas
SHEprus ynpyro aeGpopMHpOBaHHOW NpyKUHBI. [loTeHIManbHas SHEprus Teaa B OJHOPOJIHOM



IpaBUTAlMOHHOM Moe. [loTeHnuanbHas 3Heprusa Teina B TPaBUTALMOHHOM II0JI€ OZHOPOJHOTO
n1apa (BHyTpH U BHe 11apa). Bropas kocMudeckast CKOpocTb. TpeTbs KocMU4ecKasi CKOpOCTb.

CBsi3b paOOTHI HEMOTEHIHMAIBHBIX CHJI ¢ M3MEHEHHEM MEXaHHYECKOH SHEPIUU CHCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKON YHEPTUM.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHyum [ UACAIBHOM KUJKOCTH Kak CJEACTBUE 3aKOHA COXPAHEHHS
MEXaHUYECKON IHEPTUU.

TexHHUYecKkue yCTpOHMCTBA U TEXHOJIOTMYECKHE IPOLECCHI: JBUIKCHHE PAKET, BOIOMET,
KONEp, NPYKUHHBIA MUCTOJIET, TUPOCKOI, (PUIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE BUKEHUE.

W3mepeHne MOIIHOCTH CHJIBI.

M3MeHeHne >HEpPruy Teja MU COBEPILIEHUH PabOTHI.

B3anMuble npeBpamieHuss KMHETUYECKOW M NOTEHIMAJIBHOW SHEPruil NpU JEHCTBHM Ha
TEJI0 CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, RPAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

M3mMepeHue cuiibl TATH, CKOPOCTH MOJIEIH 3JEKTPOMOOUIIS U MOLITHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHJIBL.

HccenenoBanue cCoOXpaHEeHUsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

N3mepeHne KHHETUYECKOM 3HEPTUu Tella 0 TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHUS TOTEHIUAIbHOM SHEPIUH IPYKUHBI C paOOTOM 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 TOJIOKEHHSI MOJIeKyJIsApHO-KuHeTnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHUCTBUS
YyacTUIl BellecTBa. MoJesn CTpOEHUsI Ta30B, )KUIKOCTEH U TBEPIBIX Tel U 00bSICHEHHE CBOWCTB
BElleCTBA Ha OCHOBE A3TUX Mojenell. Macca u pasmepbl Monekyn (atomoB). Komumuectso
BeniecTBa. [locrossHHas ABoranpo.

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

Mopens wnIeanpbHOTO ra3a B MOJIEKYJSIPHO-KMHETHYECKOM TEOpHM: 4YacTHIBl Tras3a
JBUKYTCS XaOTUYECKH U HE B3aUMOJAEHUCTBYIOT IPYT C IPYTOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temieparypa
(wkanma Ttemmneparyp KensBuna). 3akon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHne W30IPOLIECCOB: U30TEpMa,
u30xo0pa, n3obdapa.

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

CBsi3b  aOCOJIIOTHOW  TeMmIepaTypbl TEPMOJMHAMHMYECKOW CHUCTEMBI CO  CpeiHei
KMHETUYECKOW SHEPTUEH MOCTYATENbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHIL.



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

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTUL BELIECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buieopouk ¢ 3anmmchbio peatbHOr0 OPOYHOBCKOTO JIBHKEHUS.

Juddyzus xxuakocTei.

Mognens onbita llTepHa.

[IpuTsxenue MoJIeKy.

Moenu KpUCTaNIMYECKUX PELIETOK.

HabGntonenue u ucciaenoBanue U30mpoLeccoB.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue npoiiecca yCTaHOBJICHUS TEIJIOBOTO paBHOBECHS IIPH TEIJIOOOMEHE MEXIY
ropsiuei U X0JIOAHOW BOJOM.

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

N3yueHnue n30X0opHOro Impoiecca.

N3yuenune nzobapHoro nporiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawtunol.

TepmoanmHamuueckast (TH) cucreMa. 3agaHue BHEIITHUX YCIIOBUH s
TEPMOJMHAMUYECKOM CUCTeMbl. BHemHue u  BHyTpeHHuEe napamerpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMBI KAK CPEIHHE 3HAYEHUS BEJIWYWH, OMKCBHIBAIOIINX €€ COCTOSHHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

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

Mogens wuaeanbHOro ra3a B TEPMOJMHAMUKE — CHCTEMA YpPAaBHEHHI: YpaBHEHHUE
MenneneeBa—KnaneiipoHa 1 BbIpaXXeHUE ISl BHYTPEHHEW SHEPrUH. Y CIOBUS MPUMEHHUMOCTU
OTOM MOJENIM: HHU3Kasg KOHILIEHTpalus 4YacTHLl, BBICOKHE TeMIIepaTypsl. BrlpaxkeHue mis
BHYTPEHHEN YHEPIUU OJJHOATOMHOT'O MJI€aJTbHOTO rasa.

KBa3zucrarnueckrne u HECTaTUYECKUE MTPOIIECCHI.

DnemeHTapHas paboTa B TepMOoANHaMuKe. Berunciaenune paboTel o rpaduky mpoiecca Ha
pV-auarpamme.

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

KonuuectBo Temnotel. TemnoéMkocTh Tena. YAelnbHass W MOJSpHass TEMI0EMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIUIOTa CropaHus ToIuMBa. Pacuér komuyectsa
TETJIOTHI TIpH Terutonepenaye. [lonstue o0 agnadbaTHOM Tporiecce.

[lepBbiii 3ak0H TepMoauHAMUKU. BHyTpeHHsst sHeprus. KomudecTBo TemiaoTel U padora
KaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUU TEPMOJAUHAMHUYECKON 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.

DKOJIOTMYECKUE aCHEeKThl MCIIOJIb30BaHUSI TEIUIOBBIX JBUraresnei. TemioBoe 3arps3HeHue
OKpPY’KaroIlle cpebl.

TexHu4ecknue ycTpoMCTBa M TEXHOJIOTMYECKUE IPOLIECCHI: XOJOJWIBHUK, KOHIUIMOHED,
JTU3ETbHBIA W KapOIOpPATOPHBIM JBUTATEeNM, MapoBas TypOWHA, TONYyYEHUE CBEPXHU3KHUX
TEeMIIepaTyp, YTWIM3ALMS «TEIUIOBBIX» OTXOJIOB C MCIOJIb30BAaHUEM TEIUIOBOTO 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.

WccnenoBanue nporiecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annadbaTtHOrO mpoiiecca.

W3yueHue B3aUMOCBSA3U HHEPTrUU MEKMOJIEKYJIIPHOIO B3aUMOJCHCTBUSA U TEMIIEpaTypbl
KUIEHUS KUAKOCTEM.

Tema 3. Azpezamnvie cocmoanusn eeuiecmea. Pazoevie nepexoobl.

[TapooOpa3oBanue u KoHAeHcalus. Mcnapenwe wu KumeHwe. YenbHas TemioTa
napooOpa3zoBaHusl.

Hacpiiennsle U HeHachlllleHHblEe Mapbl. KauecTBeHHash 3aBUCUMOCTb IJIOTHOCTH M
JABJICHHUSI HACBIIICHHOTO TMapa OT TEMIEPaTyphbl, UX HE3aBUCUMOCTH OT 00BbEMA HACHIIIICHHOTO
napa. 3aBUCUMOCTh TeMIIEPaTypbl KUTICHUS OT JIaBJICHUS B KUKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIIOTHAS ¥ OTHOCUTENNbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannuueckre u amopdHbie Tena. AHU30TPOINUS CBOMCTB KPUCTAILIOB.
[InaBneHue u KpucTayiu3amus. Y aelbHas TerioTa miasieHus. Cyonumanus.

Hedopmaruu tBEpHoro Tena. Pactskenue u cxkxarue. Casur. Moayns FOnra. ITlpenen
yrapyrux aedopmaruii.

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

[TpeoOpa3zoBanue sHEPTHH B (PA30BBIX MEPEXOax.

VYpaBHeHHEe TEIIOBOTO OanaHca.

[ToBepxHOocTHOE HaTsmKkeHHe. KoadduimeHnT moBepxHOCTHOTO HaTshKeHUs. KanumispHbie
sBJeHUd. [{aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakoctH. ®opmyina Jlamnaca.

TexHuueckue ycTpoiicCTBA M TEXHOJOTHYECKHME TMPOLECChl: KUAKUE KPUCTAILIbI,
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 HEHBIOTOHOBCKOH YKUIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccenenoBanue HarpeBaHys U IUIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Bunasr nedopmaruii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yueHnne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEM.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbJA.

W3yueHue CBOMCTB HACBHIIEHHBIX M1ApPOB.

H3mepenne abCoMOTHOM BIIaXKHOCTH BO3AyXa U OLIEHKA MAcChl MapOB B IOMEIICHUU.

N3mepenne ko3 duirenra moBepXHOCTHOTO HATSHKEHHUS.

Uzmepenue moayns FOnra.

Hccnenoanue 3aBUCUMOCTH AeQopMalii pe3HHOBOTO 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. [IpOBOAHMKM, AMAJIEKTPUKH U TOJYHPOBOJHUKH. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN
3aps. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsijaa.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH Kynona.

OnekTpuueckoe nose. Ero neiicteue Ha 31eKTpUUYeCKUe 3apsibl.

Hanpsoxk€HHOCTh  deKkTpudeckoro mojs. [IpoOHbid 3apsn. JluHUM HanpsHKEHHOCTH
ANIeKTpruYecKoro nosst. OQHOPOIHOE FIEKTPUUECKOE ITOJIE.

[ToTeHIMaIbHOCTh AMEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHLMATIOB U HampsKEHHE.
[TorenunanpHass  dHEpruss  3apsga B DJIEKTPOCTATHUECKOM  IIOJIE. [Torenunan
IIEKTPOCTATUYECKOro Mouid. CBsA3b HANpPsDKEHHOCTH MOJS W Pa3HOCTH IOTEHLIMAIOB  JUIS
AIIEKTPOCTATUYECKOTO MOJIsl (KaK OJHOPOJIHOTO, TaK U HEOJTHOPOJIHOTO).

[TpuHIMI CyNepHO3ULIUH SIEKTPUUECKUX MOTEH.

[Tone Toueunoro 3apspa. Ilonme paBHOMepHO 3apsbkeHHOM cdepsl. Ilone paBHOMEpPHO
3apspkeHHOro mo o6wéMmy mapa. Ilosme paBHOMEpHO 3apsDKEHHOM OECKOHEYHOM IIOCKOCTH.
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.  DiEeKTpOEMKOCTh  KOHACHCATOpa.  DICKTPOEMKOCTh  IUIOCKOTO
KOH/JICHCATOpA.

[MapautenbHOe  COeMUHEHHME  KOHJIEHcaTtopoB.  [locienoBaTenbHOE — COCAMHEHHE
KOHJICHCATOPOB.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

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

TexHuYecKkrne yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOIECCHI: AJIEKTPOCKOM, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAS 3alIUTa, 3a3eMJICHHE dJIEKTPONprOOpOB, KOHACHCATOPHI, reHepaTop BaH ne
I'paada.

Hemoncmpayuu.



Y CTpolcTBO ¥ MPUHIUIT JEHCTBUSA SJIEKTPOMETPA.

DIIEKTPUUECKOE T0JI€ 3apsHKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TOJIE IBYX 3apsKCHHBIX TUTACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Bau ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IIOJIE.

DneKTpocTaTUYecKast 3alluTa.

YCTpoKCTBO U IEMCTBHE KOHJAEHCATOPA ITOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOIIAJM  ILJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprusi AMEKTPUUECKOTO MOJIs 3apsHKEHHOT0 KOHJIEHCAaTopa.

3apsiaKa U pa3psiiKka KOHAEHCAaTOpa Yepe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

OueHka cu1 B3auMOJECICTBUSA 3apsKEHHBIX TEll.

HabGnronenue nmpeBpaliieHusi 3HEPTUU 3aps>KEHHOI0 KOHJIEHCATOpa B DHEPTUI0 U3ITYYCHUS
CBETOAMO/A.

N3yuenue npoTekaHusi TOKa B LENHU, COAEpHKAIICH KOHAEHCaTOp.

Pacnpenenenne pa3sHOCTH TOTEHIUANOB (HANPSOKEHHS) TMPH  MOCIEAOBATEIHHOM
COEIMHEHUU KOHJICHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. Ilocmoannbwlil I1eKmpuydecKuili mok.

Cuiia Toka. [1oCTOSIHHBIN TOK.

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

3akoH OMa JJid yyacTKa LEeMH.

DJIEKTPUYECKOE  CONPOTUBJIEHUE.  3aBUCUMOCTb  COINPOTUBIEHUS  OJHOPOJHOTO
MPOBOJHMKA OT €ro JUIMHbI WU IUIOIIQJM IONEPEYHOI0 CEYEHHUs. Y IEIIbHOE COIMPOTUBIICHHUE
BEIECTBA.

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

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

MOIIHOCT 3JIEKTPUYECKOrO TOKA. TermoBas MOIIHOCTb, BhIAEIsIEMas Ha pE3UCTOPE.

OJIC u BHYTpEeHHEE CONPOTHUBIEHHE HMCTOYHHMKA TOKa. 3akoH Owma i TOJIHON
(3aMKHYTOM) 27eKTpUuecKoi renu. MoIHoCTh UCTOYHMKA TOoKa. KOpoTKoe 3aMbIKaHHe.

KonpaeHncarop B uenu nocTOSHHOTO TOKA.

TexHuueckne YCTpOMCTBA M TEXHOJOTHYECKHE IPOLECCHl: aMIIEPMETpP, BOJIBTMETD,
peocTar, CYETUHUK IEKTPUUECKOU SHEPTHUH.

Hemoncmpayuu.

N3mepenne cuitbl TOKa ¥ HAMPSKSHMUS.

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 3aBUCHMOCTHM CHJIBI TOKa OT CONPOTUBICHUS TIPH  TOCTOSHHOM
HaIpsKECHUU.

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



Cnioco0OnI coeqHEHUsT UCTOYHUKOB ToKa, DJIC OGaTapeid.

HccnenoBanue pa3HOCTA MOTEHIIMATIOB MEXIY MOJIIOCAMU UCTOYHHUKA TOKAa OT CHJIbI TOKA
B LICTIH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBanre CMEIaHHOTO COETUHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COMPOTUBICHUS TPOBOTHUKOB.

WccnenoBanue 3aBUCUMOCTH CUJTbI TOKA OT HANPSHKEHUS AJIs JITAMITbl HAaKaJTUBaHUS.

YBenuueHue npezena u3MepeHus amrepmerpa (BoJIbTMETPa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/[C raibBaHUYECKOr0 3JIEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIUAIOB MEXKIY MOJIFOCAMU UCTOYHHKA TOKA OT CHJIbI TOKA
B LICIH.

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

Tema 3. Toku ¢ paznuunvix cpeoax.

OJleKTpUYecKass MNPOBOAUMOCTh pPA3JIMYHBIX BELIECTB. OJEKTPOHHAS MPOBOJUMOCTh
TBEPABIX  METAUIOB.  3aBUCUMOCTb  COINPOTHBJIEHUS  METALUIOB  OT  TEMIEpaTyphl.
CBepXnpoBOAUMOCTb.

DIIeKTpUUYECKHil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M MNpPUMECHAas MPOBOJUMOCTh IOJYIPOBOJIHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBoHUKOBBIE TPHUOOPHI.

DNEKTPUUECKUH TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAS TUCCOLMALUA. DIIEKTPOIIU3.
3axonbl Dapazest ISl 3JIEKTPOIU3a.

OneKkTpuueckuii TOk B ra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSTENbHBIA pa3psii.
Pasznuynble THIIBI caMOCTOATENbHOTO pa3psaa. Momnus. [Inazma.

TexHu4yeckue yCTpPONCTBA M MPAKTUYECKOE NPUMEHEHHUE: Ta30pa3psaHbie JIAMIIbI,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETONIMOJ, TallbBaHWKa, padUHUPOBAHHE MEAH, BBIIUIABKA ATIOMHUHHUS, DIEKTPOHHAs
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHMOCTH COTIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB 37EKTPOJIUTOB.

3akoHsl 3nekTponnsza dapanes.

M ckpoBo# pa3psa v NPOBOAMMOCTD BO3AYyXa.

CpaBHEHHME MPOBOJUMOCTH METAJIJIOB M MOTYIPOBOJHUKOB.

OIHOCTOPOHHSSE TPOBOJIMMOCTD AUO/IA.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HabGnronenue anexrponusa.

W3mepenue 3apsia OJHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHHS] TEPMOPE3IUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU AUOJA.

Du3n4ecKuil MPaKTUKYM.

CrniocoObl u3Mepenust (U3MUECKUX BEJTMYUH C UCTOIb30BAaHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENBHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTeM. AOCOIIOTHBIE U
OTHOCUTENIbHBIE  TOTPEIIHOCTH  M3MepeHud  ¢usnueckux BenuunH. OIlEHKa TpaHUIl
MOTPEUIHOCTEM.



[IpoBeneHre KOCBEHHBIX HM3MEPEHUMN, WCCICNOBAaHUM 3aBUCUMOCTEH  (HU3UIECKUX
BEJIMYMH, MPOBEPKa MPEAJIOKEHHBIX THIOTE3 (BBIOOp M3 PabOT, OMUCAHHBIX B TEMATHUYECKUX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOPHBIC PA0OTHI, IPAKTUKYM»).

MexknpeaMeTHbIe CBSI3H.

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

Mesxicnpeomemmusvie noHAmMUA, C6A3AHHbIE C UYUECHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (akT, runore3a, (Qu3uUeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, MO/ICIIb, U3MEPEHHE, MOTPEIIHOCTH U3MEPEHUM, U3MEPUTEIIbHbBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: pelIeHUEe CUCTeMbl ypaBHeHWH. JIuHeliHas ¢yHKIusA, napabona,
runep6ona, ux rpaduku u cBoicTa. Tpuronomerpuyeckue GyHKIUN: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. BEKTOphl M HMX MPOEKIMU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe IBUKEHHE B XKUBOU mpupoae, Auddysusi, ocMoc, TEII000MeH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHUE  OKpYXKalolel  cpeapl,  yTUIM3anus
OMOOPraHMYECKOTO TOIUIMBA JJISl BBIPAOOTKH «TEIJIOBOM» M 3JIEKTPOIHEPTHH, MMOBEPXHOCTHOE
HATsDKEHUE Y KaWUISIPHBIC SBJICHUS B IPUPOJIE, SJIEKTPUUECKUE SIBJICHHS B )KHBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MoJy4eHrne HaHOMAaTepHUaoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEM, )KUJIKOCTEH U
ra3oB, OJKHUJIKHE KPHUCTAJJIbI, DJJICKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JIUCCOITUAIIS, TAIbBAHUKA, YJICKTPOHHAS] MUKPOCKOTIHSI.

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

Texnonozusa: npeoOpa3oBaHue IBUKEHHUM C UCIOIB30BAHUEM MEXaHU3MOB, YUET CYyXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTUYECKUE KOHCTPYKIMU (KPOHIITEHH, pemérdyarsie
KOHCTPYKIIMH ), UCTIOJIB30BAaHUE 3aKOHOB COXPAHEHUS MEXaHUKHU B TEXHUKE (THPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CrOpaHMs, MapoBas TypOWHa, OBITOBOW XONOIWJIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUHU TOJYYEHHS COBPEMEHHBIX MaTepuajgoB, B TOM YHCIE
HAaHOMATEepHaJloB, M  HAHOTEXHOJOTMH,  O3JEKTpOCTaTHYecKas  3alluTa,  3a3eMJICHHE
AIEKTPONPUOOPOB, Ta30paA3PSIAHBIC JTAMITBI, TOTYITPOBOHUKOBBIE MPUOOPHI, TaThbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoauHaMuka.

Tema 4. Maznummnoe none.

B3anMoseiicTBe MOCTOSHHBIX MarHWTOB M TNPOBOJHUKOB C TOKOM. MarHuTHOe MoJie.
BekTop mMarHuTHOM MHAYKIMH. [I[pyHIMN Cyrieprno3nuy MarHUTHBIX NTOJIEH. JIMHNKA MarHUTHON
WHIYKIIHAH.

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

Cuna Ammepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna JlopeHma, €€ HampaBi€eHHE W MOJYJIb. JIBW)KEHHE 3apsyKEeHHOM YacTHIBI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenna.

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



TexHHUYECKHME yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: NPUMEHEHUE ITOCTOSHHBIX
MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOHM, YCKOpUTEIN
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nMHMH MHAYKUMM MarHuTHOTO IO IIOJIOCOBOTO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa nuHUN MarHUTHOM MHIYKIMM TMOJS JJIMHHOTO IPSAMOro IPOBOJHUKA U
3aMKHYTOT'0 KOJIBLIEBOTO IIPOBOHUKA, KATYIIKH C TOKOM.

B3anmopneicTBue IByX MPOBOAHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

HaOnronenue 1BrkKEHUs MydKa 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AecTBUSA SIEKTPOU3MEPUTENBLHOIO IPUOOPa MArHUTORIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanre MarHUTHOTO TOJISl HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (eppOMarHeTHKOB.

HccnenoBanue JeNCTBUSA IOCTOSIHHOIO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuibl AMmepa.

W3yuyenune 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIbI TOKA.

OnpeneneHne MarHUTHOM MHYKIIUM HA OCHOBE N3MEPEHUS CUIIbI AMIIEpa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHuTHOM MHAyKIMH. [loTOok BekTopa MarHuTHOM MHAyKumMu. DJC
MHAYKIHMU. 3aKOH 3JEKTPOMarHUTHON uHAyKuuu Papanes. BuxpeBoe 31eKTpUUYECKOE MOJIE.
Toxku dyko.

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

IIpaBuno Jlenna.

NunyktuBHOCTE. Karylmka WHAYKTMBHOCTM B LENM IOCTOSHHOIO TOKa. fIBieHHe
camonHaykiuu. JIC caMOMHAYKIIHH.

OHeprus MarHUTHOTO TOJIS 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 3aBucumoctd DJIC MHAYKIMM OT CKOPOCTH HW3MEHEHUS MarHUTHOIO
MOTOKA.

IIpaBuno Jlenua.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

Hccnenoanue 3aBucumoctu J/]C caMOMHAYKIIMU OT CKOPOCTH M3MEHEHMS CHJIbI TOKA B
LEIIN.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomul, npaKmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Onpenenenne NHAYKIMA BUXPEBOTO MarHUTHOT'O TIOJIS.

HccnenoBanue sBIEHUS CAMOUHTYKIUH.

CoOopka Mo/ieNr AIIEKTPOMArHUTHOTO T€HEpaTopa.



Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOAHbBIE KOIEOAHHUS.

['apmonnueckue  konebanus. KunHemaTmueckoe U JAMHAMHUYECKOE  OIMMCAHUE.
DHepreTuyeckoe OmucaHue (3aKOH COXpAaHEHHUS  MEXaHWYECKOW  »Hepruu). BriBojg
JUHAMUYECKOTO  OMHMCAHUS TapMOHMYECKHX KoJeOaHWM W3 HMX OJHEPreTHYecKoro u
KMHEMaTUYECKOTO OIIMCAHMS.

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

[Tepuon u yacrora xonebanuii. Ilepro Manbix cBOOOIHBIX KOJIEOAHUN MAaTEeMaTHYECKOTO
MasiTHUKA. [leprnos cBOOOAHBIX KOJICOAHUHN MPYKUHHOTO MAasITHUKA.

[TonsTne o 3aryxarommx KosneOaHusix. BoiHykneHHsle Konebanus. Pe3onanc.
Pe3onancHas kpuBas. BiustHue 3aTyxanusi Ha BUJl pe30HAHCHOU KpUBOW. ABTOKOJIEOaHUSI.

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

HccnenoBanne koiebaHWil Tpy3a Ha MAacCCUBHOW MpPYXHHE C IIeNbl0 (OPMUPOBAHUS
IpeJICTaBICHUH 00 neaqbHON MOJEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUs PHEPTUH MPH KOJIeOaHHUIX rpy3a Ha MpYKUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIA.

Habmroienue pesonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, 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.

[TpeoOpa3zoBaHne F3HEPTUH B IPYKUHHOM MasITHUKE.

Hccnenoanue yObIBaHUS aMIUIUTY/IbI 3aTyXaOMINX KOIeOaHuUH.

HccnenoBaHue BBIHYKIEHHBIX KOJICOaHHIA.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
kosnebaTesibHOM KoHType. ®@opmyna Tomcona. CBs3b aMIUIMTYIbl 3apsiia KOHJEHcaTropa ¢
aMIUTUTYION CUIIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUH B HI€aTbHOM KOJeOaTeIbHOM KOHTYpE.

3aryxamolue 3JeKTPOMarHuTHble KosiebaHus. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
Kosie0aHusl.

IlepemeHHBIII TOK. MOIIHOCTH NEPEMEHHOIO0 TOKA. AMIUIUTYJHOE M JIEHCTBYIOILEE
3HAUEHUE CUJIBI TOKA M HAMPSIKEHHS TIPU Pa3IndHON opMe 3aBHCUMOCTH MIEPEMEHHOTO TOKA OT
BpPEMEHH.

CuHyconaalbHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIENIY CUHYCOUJAJIbHOI'O IEPEMEHHOT0 TOKA. Pe30HaHC TOKOB. Pe3oHaHC HaNpsKeHU.

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



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

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

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

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

OcumsuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX IEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, kaTylka HHIYKTMBHOCTU U KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3onanc mpu nocienoBaTenbHOM COCIMHEHUHU PE3UCTOPA, KATYIIKWM WHIYKTUBHOCTH H
KOHJIEHCATOPA.

YCTpORCTBO M IPHHIIKIT ACUCTBHS TpaHCcHopMaTopa.

Mogenb IMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Wzyuenue tpanchopmaropa.

HccnenoBanne NepeMEHHOIO TOKA 4epe3 MOCJIe0BaTEIbHO COEAMHEHHBIE KOHAEHCATOP,
KaTyILKYy U PE3UCTOP.

HaOnroneHnue 31eKTpOMarHuTHOIO Pe30HaHca.

HccnenoBanue padoThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaAZHUMHbBIE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX paclpocTpaHeHusd. [lomepedynsle M IpoaosbHBIE
BosIHBL. Ilepuon, ckopocTs pacnpocTpaHeHHs M AjauHa BOJIHBL. CBOMCTBA MEXAHUYECKUX BOJIH:
OTpakeHUe, IpeJIoMIIEHUE, HHTEepPepeHus U TudpaKus.

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

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBMSI M3JIydEHUS 2JEKTPOMAarHUTHBIX BOJIH. B3anMHas
OpHUEHTAIs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

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

[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHNE SIEKTPOMArHUTHBIX BOJIH B TEXHUKE H
OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHuueckue ycTpoicTBa M NPAKTUYECKOE NPUMEHEHHE: MY3BIKAJIBHBIE MHCTPYMEHTHI,
pamap, paauoONpUEMHMK, TENeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbpTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTpaHEHHUE ONEPEYHBIX U MPOJOIBHBIX 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 M €ro MpUMEHEHHE.

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

HccnenoBanue  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTpaKEHUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepGepeHIns.

Oo6HapyxeHne HHPPAKPACHOTO U YIBTPAPUOIECTOBOTO U3TYICHHIA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHuUs: 3ByKOBBIX BOJIH 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.

[Ipenomnenune cBera. 3aKOHBI TMpEIOMIICHUS CBeTa. AOCOJNIOTHBIM  IOKa3aTesb
npesnoMieHuss. OTHOCUTENbHBIA MOKa3aTenb MpeaomiieHHus. [locTOSHCTBO 4acTOThl CBeTa M
COOTHOUIEHHUE JIIMH BOJIH MPU NEPEX0Je MOHOXPOMATHYECKOTO CBETA YEpe3 IpaHully pasjena
JIBYX ONITUYECKUX CPE.

Xon nyueit B npusme. ucnepcust ceera. CiaoxHbIi cocTas Oenoro ceera. LBer.

[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 €€ FEOMETPUU U OTHOCUTENILHOTO IT0Ka3aTesl IPEIOMIICHUS.

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

Xox ny4a, IpOUIEALIEro JIMH3Y MO0/l TPOU3BOJIbHBIM YIJIOM K €€ IVIABHOM ONTHYECKOU OCH.
[TocTpoeHne N300paKCHUI TOYKHA U OTPE3Ka MPSMON B COOMPAIOIINX 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 MHUHHUMYMOB B HHTEPPEPEHLMOHHONW KapTUHE 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.

[Tomnsipusanus ceera.

TexHnueckue yCTpONCTBA M TEXHOJOTMYECKHE IIPOLECCHI: OYKH, JIyla, IEpPHUCKOIL,
dboroanmapaT, MHUKPOCKOI, MPOEKIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
onTHKa, TUPaKIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBaHue NpeloMIIEHUS CBETA.

Habmtoienue noaHoro BHyTpeHHEro oTpaxkeHus. Mojienb cBeToBoa.

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

HccnenoBanue CBOWCTB M300paKEeHUH B JIMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOTA.

Hab6nronenue naTepdepeHInm crera.



HaOnroneHue 1BETOB TOHKUX 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 padomoi, RPAKMUKYM.

W3mepenue nokasaTesis NpeoMIICHHs CTEKIIA.

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

N3mepenue GpoKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenne n3o0paxeHus B CUCTEME U3 IIJIOCKOTO 3epKaja U JIMH3BL.

[Tony4yenue n300paxkeHus: B CHCTEME U3 JBYX JIMH3.

KoHcTpyrpoBaHue TeIeCKONMYECKUX CUCTEM.

HaGnronenue nudpakunu, MHTEpHEpEeHIUHN U NOJSpU3aluK CBETA.

W3yueHue noasipu3aluy cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne naTephEpEeHIINN JTa3E€PHOTO U3ITYICHUS Ha IBYX 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 cielUAJIbLHOM T€OPUU OTHOCUTEIbHOCTH.

['paHuLibl MPUMEHUMOCTH KJIaCCMUECKOM MexaHuku. IlocTymarel cnenuaabHOM Teopuu
OTHOCHUTEJIBHOCTH.

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

DOHeprusi U UMITYJIbC PEIATUBUCTCKON YacTHUIIBI.

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

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

YyeHn4eckuit IKCIIepUMEHT, 1ab0opaTOpHbIE pabOThI, MTPAKTHUKYM.

OmnpeneneHre UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTULl (1Mo gororpadusmM TpeKoB
3apsHKEHHBIX YaCTHI] B MATHUTHOM TIOJIE).

Pa3znen 7. KBanToBas pusuka.

Tema 1. KopnycKynapHno-6011060it oyanusm.

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

@DOTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

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

JlaBneHue cBeta (B 4YAaCTHOCTH, JaBJIEHWE CBeTa Ha aOCONIOTHO TOIJIOMIAIOIIYIO H
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 KpHUCTAIIIAX.

Crnenuduka uzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéunocTe [ efizendepra.

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

Hemoncmpayuu.

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS MOIYIPOBOAHUKOB OT OCBELIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

HccnenoBanue ¢porope3ncropa.

N3mepenue noctossHHOM [Inanka Ha ocHOBe rccnenoBanus hotodddekra.

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

Tema 2. @usuka amoma.

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

[Toctrynarel bopa. M3nyuyenue u norsiouieHue (pOTOHOB INPHU MEPEXOJE aroMa C OHOIrO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOAA.

CrnoHTaHHOE W BBIHYXKJIEHHOE U3yueHue ceera. Jlazep.

TexHu4yeckue yCTpPOMCTBA M TEXHOJOTHYECKHUE TMPOIECCHhl: CIEKTPAJIbHBIM aHaIu3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTE.

Hemoncmpayuu.

Monens onbita Pesepdopra.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npaKmuxym.

HabGmronenue nuHeyaToro crexkTpa.

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

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

Hyxnonnas moxens simpa ['eiizenbepra—Banenko. 3apsia snpa. MaccoBoe 4mcio siapa.
N3oTomnsl.

PagmoaktuBHOCTE. Anba-pacnaa. DNEeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-
U3ITy4yeHue.

3aKOH paguOaKTUBHOrO pacmnana. PagmoakTuBHBIE H30TONBI B mpupone. CBorcTBa
MOHU3HUPYIOUIETO U3NIy4eHUs. BiausiHue painoakTUBHOCTH HA KMBbIE OpraHu3Mbl. EcTeCTBEHHBII
¢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 perucTpaiuy U UCCIIeI0BaHUS dJIEMEHTAPHBIX 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 (1o roToBeIM poTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIB30BAHUEM JI03UMETPA.

W3yuenne nornomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3zgea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otanbl  pa3BUTHS  acTpoHOMuUHU. lIpukinagHOoe W MHPOBO33PEHUECKOE 3HAYEHUE
actpoHoMHH. [IpUMEHHUMOCTh 3aKOHOB (U3WUKU Ui OOBSCHEHUS MPUPOABl KOCMHUYECKHX
00BEKTOB.

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

Bun 3Bé€3anoro Heba. Co3Be3aust, spKue 3BE3/1bl, IJIAHETHI, UX BUJUMOE JBUKECHUE.

ConneuHas cucrema.

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

3BE3/1bl, HX OCHOBHBIE XapakTEPUCTUKU. Jluarpamma «CHEKTpaJbHBIA Kjlacc —
CBETUMOCTB». 3BE3/Ibl TJIABHOH 10CJIEIOBATEILHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTbY JJIs
3BE3]] [JIABHOM  MOCJIENOBaTeNbHOCTH. BHyTpeHHee crTpoeHue 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. PajuoranakTiuku u kBa3apbl. YEpHbIE ABIPHI B siApax rajlakTHK.

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

Macmrabnas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie npo6iieMbl aCTpOHOMUH.

Yuenuueckue naoniodenus.

HaGnronenuss 3BE€3nHOro Heba  HEBOOPYXKEHHBIM  TIJa30M €  HCHOJIb30BAHUEM
KOMIIBIOTEPHBIX TMPWIOKEHUN [UIs OINpelesieHUs] IOJIOKEeHUsT HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE c0o3Be3/11si CeBEpHOT0 MOMyLIapUs U IpKue 3BE3/IbI.

Hab6monenus B Teneckon JIyHbl, IUIaHeT, TYMaHHOCTEN U 3BE3/IHBIX CKOIUICHUH.

Du3nYecKU NPAKTUKYM.

Crioco6b! u3MepeHus: (PU3NYECKUX BEIMUYUH C UCTOJIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEINIbHbIE  MOTPEIIHOCTH  H3MepeHud  ¢usnuyeckux BenuuuH. OneHka TpaHull
IIOTPELIHOCTEM.

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

O0o0maroniee noBTOpPEHME.

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 ¢u3uku m acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
STUYECKON cdepax [eATeNbHOCTH YeloBeKa, pPOjdb M MeCTO (U3MKH M acTPOHOMUU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, 3HAYCHHE OMNHCATEIbHOW, CHCTEMaTU3UPYIOLIEH,
OOBSICHUTEIBHOM U MMPOTHOCTHYECKON (DYHKIUH (PU3NUECKOi TeopuH, poib (PU3NIECKON TeOpun
B ()OPMUPOBAHUU TMPEACTABICHUN O GU3NYECKON KapTHHE MHPA, MECTO (U3UYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢pusuku yriayonéHHoro ypoBHs B 11 kitacce ocymiecTBiseTcs ¢ yu4éTom
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTHKH, OWOJIOTHH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

Mesicnpeomemmusvie nOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3uMyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJeHHE,
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 ABM)KEHUS 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, KpUCTAJIMYEcKas CTPYKTypa TBEPABIX Tell,
MEXaHHU3MbI 00pa30BaHUS KPUCTAJUTMUECKOHN PEIIETKY, CIIEKTPAIBHBIN aHAIHN3.

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

Texnonozusn: npuMeHEeHHE MOCTOSHHBIX MarHUTOB, AJIEKTPOMArHUTOB, IEKTPOABUTATENb
SxoOm, reHepaTop TEPEeMEHHOTO TOKa, WHAYKIIMOHHAS TIeYb, JIMHHUH O3JIEKTpoIepenad,
QJIEKTPOJIBUTATENb, pPajiap, pPaaIuONPUEMHUK, TEIIeBU30p, aHTeHHa, TenedoH, CBU-neus,
yIbTPa3ByKOBasi IHMArHOCTHKA B TEXHUKE, MPOEKIIMOHHBIA ammapar, BOJIOKOHHAs ONTHKA,
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 yueOHOTro mpenmMera «Du3nKay JTOJDKHBI OTPAKATh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIIMEH JUYHOCTH, CHCTEMON IICHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOXKIIGHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM I[EHHOCTSAM POCCHHMCKOrO  0O0IIecTBa,
paclIMpeHre XKU3HCHHOTO OIbITa W ONbITA ACSITEILHOCTH B IMPOIECCE PEeaTu3allid OCHOBHBIX
HAIPaBIICHUH BOCIIUTATEIBHOMN JICATEILHOCTH, B TOM YHCJIC B YACTH:

rpaskIaHCKOro BOCIIMTAHUS:

e chopMHPOBAHHOCTh TPAKAAHCKOW TIMO3ZHUIMK OOYYAIOIIErocs Kak aKTHBHOTO |
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 CHUTYyallMI0 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

® OCTETHMYECKOE 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 peaTn30BbIBATH 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;

® UIAHMPOBAHME W OCYLIECTBIEHUE NEHCTBHUN B OKPYXKAIOWIEH Cpelle HA OCHOBE 3HAHUS
1eNel yCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;



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

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

Cc(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO 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

ITo3HaBaTeabHbIE YHUBEPCAJbHBLIC yqeﬁnble JeHCTBUA

Ba3oBrble JJornueckue aeiicTBuA:

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

OINPEAEIIATD LENH JEATEIbHOCTH, 331aBaTh IIapaMeTPhl U KPUTEPUH UX JTOCTHIKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEUYUS B pacCMaTpUBAEMBIX (pU3HUECKUX
ABJICHUSX;

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

BHOCHUTb KOPPEKTHUBBI B JIE€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIEIISM,
OLICHUBATh PUCKU MOCJIEACTBUN 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 TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATUSIMHU U METOJaMHU (PU3UUeCcKOn
HayKH;

BJIQJIETh HAaBBIKAMHU Y4YEOHO-UCCIIEOBATEIbCKONM W TMPOEKTHON JEeATEIbHOCTH B
ob0nactu (U3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOMCKY
METOJIOB pEHICHUS 3a7a4 (PU3NICCKOT0 COJCPXKAHUS, TPUMEHEHUIO Pa3IMYHbIX
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-CJICICTBEHHBIE CBSI3M M aKTyallU3MpOBaTh 3a/lady, BBIABUTATh
TUTNOTe3y € peIIeHUs, HaxOIuUTh apryMEHTBl JUIS JIOKa3aTelbCTBAa CBOMX
YTBEPXKICHHM, 33]1aBaTh MapaMeTPhl K KPUTEPHH PEIICHUS;

AHAIM3UPOBATh TOJTYYCHHBIE B XOJ€ PEIICHUS 3a7add pPe3ylbTaThl, KPUTHYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSX;
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 10 (PU3HKE B IPAKTHYECKYIO 00JIACTh KU3HECSITCIIEHOCTH;
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:

BIQJICTh HABBIKAMHU TMONy4YeHHs wuHpopMammu (QHU3UIECKOTO CONEpKaHUS U3
HUCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITSIIBHO OCYIIECTBIATh IIOWCK, aHAJU3,
CUCTEMATH3AllMI0 M HMHTEPHpETaluio HHOOPMALMKA pa3IMYHBIX BUIOB H (GopMm
MIPEICTaBJICHHUS,

OIICHHBATh JJOCTOBEPHOCTh HH(OPMAIIHH;

UCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pCIIEHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPTraHU3alMOHHBIX 33/1ad C
coOmrofeHreM TpeOOBaHWN APrOHOMUKHM, TEXHUKH O€30MaCHOCTH, THUTHUEHBI,
pecypcocOepekeHusi, MPaBOBbIX M 3THYSCKUX HOPM, HOPM HH(OPMAIUOHHOU
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThI (DU3MYECKOTO COJCpPKAHUS B PA3IMYHBIX (dopMmarax ¢ yd&Tom
Ha3HAYCHUS MHPOPMALMU U IEIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMmy
MIPEJICTABICHUS U BU3YATH3AIHH.

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

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JEATEIBHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IUKTEHI;
Pa3BEPHYTO U JIOTUYHO M3J1aratb CBOK TOYKY 3PEHHS C HUCIOJIb30BAHHEM SI3bIKOBBIX
CPEICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHANBUAYAIbHON pabOTHI,
BbIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JEHCTBUI C y4ETOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4iIeHa KOJUIEKTHUBA,

IIPUHUMATh 1LI€JIM COBMECTHOM JESATENbHOCTH, OPraHU30BbIBAaTH M KOOPJAMHHUPOBATH
JIeHCTBUS MO €€ JOCTM)KEHUIO: COCTaBIISATH IJIaH JEWCTBUM, paclpeneisTh poJid C
y4€TOM MHEHUH yYaCTHUKOB, OOCYX/aTh Pe3yJbTaThl COBMECTHON pabOThI;

OLICHMBAaTh KadyeCTBO CBOEr0 BKJIAJa M KaXJIOT0 yYyaCTHHMKAa KOMAaHIbl B OOLIUI
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUIM;

npeJiaraTb HOBbIE MTPOEKTHI, OLEHUBATh UJEU C MO3UIMH HOBU3HBI, OPUTMHAIIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh MO3UTUBHOE CTPATETUYECKOE IOBEACHHE B PA3IUYHBIX CUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYILECTBIIATH MO3HABATENBHYIO EATEIHHOCTh B 00JIACTH (PU3UKH U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTABUTH U (HOPMYITUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOATENIBHO COCTABJIATH IJIAH PELIECHUs PACUETHBIX M KaUYECTBEHHBIX 3aJay, IUIaH
BBITIOJTHEHHS TMPAKTUYECKON pabOTHl C YUETOM HMMEIOIIUXCS PeCypcoB, 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 JPYIUIMH B OO0NACTH (DUBHKH,
MTOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIL, 3MOLIUOHAJILHBIA HHTEJLJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallWsIM, BHOCUTb KOPPEKTHUBBI B JAEATEIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIAJ€Th HABbIKAMM IIO3HABATENBHOM pe(IEeKCUM KaK OCO3HAaHUS COBEPLIAEMBIX
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 PEIICHHUS 110 UX CHWKEHUIO;
IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJITaTOB NEATEIbHOCTH;
NpUHUMATD ce0sl, TOHMUMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

IIPUHUMATh MOTUBBI U ApIyMEHTBI APYIUX IIPU aHAIU3E PE3YJIBTATOB JEATEIbHOCTH;
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 CIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAJIBHOE
COCTOSIHWE, BUJCTH HAINpPaBICHHUsS PAa3BUTHA COOCTBEHHOW SMOIMOHAIBHOU cdephl,
OBITH YBEpEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHUs,  BKJIIOYAIONIETO  CAMOKOHTPOJIb,  yYMEHHE  TNPUHUMATh
OTBETCTBEHHOCTh 3@ CBOE IIOBEJCHHE, CHOCOOHOCTb  QJaNTHPOBAThCA K
SMOIMOHAJIBHBIM U3MEHEHHSAM H MPOSIBISTH THOKOCTD, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBAIMH, BKIIOYAIOMICH CTPEMJICHHE K JOCTIDKEHHIO e U YCIIeXy,
OINITUMHU3M, HHUIIMATHBHOCTH, YMEHHE JICHICTBOBATH, UCXO/ISl U3 CBOUX BO3MOXKHOCTEI;
AMITATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHHUE JPYTHUX,
YUUTBIBATh €r0 MpPHU OCYIIECTBIEHUH OOIIEHHs, CHOCOOHOCTh K COYYBCTBUIO U
COIIEPEKMBAHHUIO;

COLMAIBbHBIX HABBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAUBaTh OTHOLIEHHS C
JIPYTUMH JIOBMH, 3200THTHCS, TIPOSIBIISATH HHTEPEC U Pa3pemIaTh KOH(DIUKTHL.

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 3THYECKON chepax NesTeIbHOCTH YelIOBEKa, POJIb U MECTO (PU3MKHU B
COBPEMEHHOM Hay4YHOMH KapTHHE MHpa, 3Ha4YeHHe oTucaTeIbHOMH,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENbHON M MPOTHOCTHYECKON (QYHKUMI (u3nyecKoit
TEOPHH — MEXAHHWKH, MOJEKYISPHOW (PH3MKH M TEPMOJIWHAMHKH, POJIb (pr3muecKon
TeopHuH B (HOPMUPOBAHHUHU NIPEACTABICHUN O (U3NIECKOI KapTHHE MUPA;

pa3iauyaTh YCIOBUS NPUMEHHMOCTH Mojened (U3MUeckux Teln U IPOILECcCOB
(sBNIEHMIT): MHEpLMANIbHAS CHCcTeMa OTCUETa, a0COIOTHO TBEPIOE TEJI0, MaTepHaIbHas
TOYKa, PaBHOYCKOPEHHOE JBHXXEHHME, CBOOOJHOE majeHue, abCONIOTHO ympyras
nedopmarusi, abCOTIOTHO yNpyroe U abCOMIOTHO HEYIPYroe CTOJIKHOBEHHS, MOJEITH



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

pa3iauyath ycioBUsS (TpaHUIBl, 00JacTH) NPUMEHUMOCTH (UBHUYECKUX 3aKOHOB,
MOHMMATh BCEOOIMI XapakTep (YHIAMEHTAIbHBIX 3aKOHOB W OrPaHUYCHHOCTH
UCIIO0JIb30BAaHNS YAaCTHBIX 3aKOHOB;

AHATM3UPOBATh M OOBSCHATH MEXAHMYECKHUE TIPOIECChl U SIBJICHHS, HCIOIB3YS
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBl MEXaHUKH (OTHOCHTEIBHOCTh MEXaHHYECKOIo
IBUXKEHUS, (OpMYJbl KMHEMAaTUKH PAaBHOYCKOPEHHOIO JBMKEHHS, MPeoOpa3oBaHUs
lanunes nans  CKOPOCTH M TMepeMelleHus, 3akoHbl HblOTOHA, MPUHIUI
OoTHOcUTENbHOCTH [anuiies, 3aKOH BCEMUPHOTO TSATOTEHUS, 3aKOHbI COXpPaHEHUs
UMIyJbCA M MEXaHHYECKOM OSHEpruu, CBsA3b pabOThl CHUJIBI C U3MEHEHUEM
MEXaHMYECKOM DSHEpPruM, YCJIOBHS paBHOBeCUs TBEPAOTrO Tena), MpU ITOM
UCIIOJIB30BaTh ~ MAaT€MaTHYECKOE  BBIPAJKECHHME  3aKOHOB,  YKa3blBaTb  YCIOBUSA
NPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: MpeoOpazoBaHuii [ anuies, BTOPOro U TPETHETO
3aK0HOB HbIOTOHA, 3aKOHOB COXpAHEHHUS UMITYJIbCA U MEXAHUUYECKOW YHEPrUu, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;

AQHAIU3UPOBATh U OOBSACHATH TEIIOBBIE MPOLECCHl M SBIICHUS, HCIOIb3Ys] OCHOBHBIE
nonoxkeHuss MKT u 3akoHBI MONEKYISIpHOM (QU3MKM W TEPMOJAMHAMUKH (CBA3b
JIaBJICHUS UICAIBHOTO ra3a Co CPEAHEN KUHETUYECKON SHEPruen TeIIOBOrO ABUKECHUS
M KOHLEHTpauMed €ero MOJIEKYJ, CBs3b TEMIEPATypbl BEIIECTBA CO CpeIHEH
KMHETUYECKOM DJHEprued TEeIJIOBOTO JBUYKEHUS €ro 4YacTHll, CBfA3b JaBJIEHUS
UJeaNbHOrO Ta3a C KOHLEHTpauuMed MOJIEKYJ M €ro TeMIepaTypoil, ypaBHEHUE
MenneneeBa—Knanelipona, NepBblli 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHMS
SHEPruM B TEIUIOBBIX IIpolleccax), IPU OSTOM HCIOJIb30BAaTh MaTEeMaTHUYECKOE
BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCJIOBHUSl IPUMEHMMOCTH YypaBHEHUs MeHpeneeBa—
Knaneiipona;

AHAIM3UPOBATh M OOBSACHATH DIIEKTPUYECKHE SBIICHUS, KCIONb3yS OCHOBHBIE
MOJIO’KEHHUS M 3aKOHBI DJIEKTPOJIMHAMUKHU (3aKOH COXPAHEHHUSI DJIEKTPUIECKOTO 3apsijia,
3akoH  KynoHa, DNOTEHIMANBHOCTh  AJIEKTPOCTATUYECKOIO  TOJA,  MPHUHIMNI
CYMEPIIO3UINHN DJICKTPUUECKUX TIOJIEH, TIPU ITOM YKa3biBas yCIOBUS MPUMEHUMOCTH
3akoHa KynoHa, a TakXe NpakTUYEeCKH BaXKHbIE COOTHOIIECHMs: 3aKOHbI Oma aiid
y4acTKa LN U Il 3aMKHYTOM 3JIEKTpUUECKOU 1enH, 3akoH Jxoyna—JIenua, npaBumia
Kupxroda, 3akonsr dapazes s 371€KTpon3a);

OMHCHIBATh (PU3HUECKUE MPOLIECCHl U SBJICHUSI, UCIONb3ysS BEIUYUHBL: MEepEMEIICHNE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€Ia U CUCTEMBI TEJ, CHJIa, MOMEHT CHJIbI, 1aBJICHUE,
MOTEHIIMAIbHAs SHEPrusi, KWHETHYeCKas HHEpPrus, MexaHudeckas HSHeprus, padora
CUJIbl, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHUJla TSHKECTH, CHUJla YIPYTrOCTH, CHIIa
TPEHMsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUSA Tena ¢ 3eMiIEi BOMU3H €€ MOBEPXHOCTH,
SHEPTHsl YIpyro jaeGopManuy TMPYKUHBI, KOJUYECTBO TEIUIOTHI, aOCOIOTHAS
Temmneparypa Tena, paboTra B TEpMOJWHAMUKE, BHYTPEHHSS OSHEPrus MJI€alIbHOIO
OJIHOATOMHOTO Ta3a, paboTa WJEaNbHOTO ra3a, OTHOCHTENbHAs BIAXKHOCTh BO3.yXa,
KIIJI wmneanbHOro TEMJIOBOTO JIBUTaTeNs; JJIEKTPUUECKOE T0Jie, HaNpsHKEHHOCTh
3JIEKTPUYECKOTO IOJISI, HANMPSKEHHOCTh IOJISI TOYEYHOI'O 3apsia WIH 3apsKEHHOTO
niapa B BaKyyMe€ U B JUAJIEKTPHUKE, MMOTEHIUAN 3JEKTPOCTATUYECKOrO MOJIsA, Pa3HOCTh
MOTEHIIMAJIOB, 3JIEKTPOABUKYILAs CHUJIa, CUJAa TOKA, HAIpPSKEHUE, MOIIHOCTh TOKa,
ANEKTpUUECKasi EMKOCTh IJIOCKOTO KOHJEHCATOpa, COMPOTUBIEHUE ydacTKa LIENH C



MOCNEAOBAaTENbHBIM M MapajUleNIbHBIM ~ COCIMHEHUEM  PE3UCTOpPOB,  SHEPTuUs
AJIIEKTPUUECKOTO OJII KOHJIEHCATOPa,

OOBSACHATH OCOOCHHOCTH TMpPOTeKaHUS (UIUYECKUX SBICHUN: MeXaHHMYeCKoe
JIBIDKEHHUE, TEIJIOBOE JBWIKEHHWE YacTHI[ BEIIECTBa, TEIJIOBOE pPAaBHOBECHE,
OpoyHOBCKOE ABMXeHUE, Tuddy3us, ucrapeHue, KUMeHHe U KOHIEHCAIus, TIaBlICHUe
U KpUCTAUTM3allMs, HAIPaBJICHHOCTb  TEIUIONEpeJaud, dJeKTpHU3alus  Tell,
SKBUIIOTCHIIMAIIBHOCTD MMOBEPXHOCTHU 3aPSXKEHHOTO MTPOBOJIHUKA;

MPOBOAUTH MCCIIEOBAHUE 3aBUCHUMOCTH OIHOU (DM3MUECKON BEIWYMHBI OT APYroul ¢
WCIIOJIb30BAHUEM TMPSMBIX H3MEPEHUH, MpU HTOM KOHCTPYHUPOBATH YCTAHOBKY,
buKcUpOBaTh PE3yIbTATHl MOJTYYCHHON 3aBUCHUMOCTH (PU3NYCCKUX BEIMYUH B BUIC
rpadukoB ¢ y4€TOM aOCONIOTHBIX MOTPEIIHOCTeH HM3MEPEHUH, AeNaTh BBIBOJBI IO
pe3yJibTaTaM HCCIe0BaHNUS;

IPOBOANTH KOCBEHHBbIE M3MEpPEHUs (PU3NYECKUX BEIMYUH, MPU 3TOM BBIOHpATH
ONTUMAJBHBIA METOJ W3MEPEHHUs, OLECHUBATh aOCONIOTHBIE W OTHOCUTEJIbHbBIE
MOTPEITHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPEHUIA;

OPOBOAWTH  OMBITHI MO TPOBEPKE MPEIJIOKEHHOW TUMOTE3bl:  IJIAHUPOBATH
OKCIIEPUMEHT,  cOOMpaTh  JIKCIEPUMEHTAJIbHYI0  YCTaHOBKY,  aHaJIU3UpPOBATH
MOJTy4YEHHBIE PE3YJbTaThl U I€TaTh BBIBOJ O CTaTyCe MPEAI0KEHHOM TUIIOTE3bI;
cobmro1aTh mMpaBmiia 0€30MaCHOTO TPyJa MPU MPOBEACHUU HCCIEAOBAHUM B pamMKax
y4eOHOr0 SKCIIEPUMEHTa, MPAKTUKyMa U y4eOHO-HCCIEN0BATENbCKOW W MPOEKTHOM
JESTENIbHOCTH C HCIOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOHCTB U J1aOOPAaTOPHOTO
000pyI0BaHNS;

pemiate pacy€THbIE 3aJaddl C SIBHO 3aJaHHOW M HEABHO 3aJaHHON (u3mueckoi
MOJICTIbIO: HAa OCHOBAaHWM aHAJM3a YCJIOBHS OOOCHOBBIBATH BBIOOP (hH3HUECKON
MOJIENIM, OTBEdalomeld TpeOOBaHUSAM 3aJadyd, TNPUMEHATH (OPMYIBI, 3aKOHBI,
3aKOHOMEPHOCTH U TOCTyJnaThl (U3UYECKUX TEOPUH TMPH  HCHOIB30BAHUU
MaTeMaTHYeCKUX METOJIOB peUIeHHs 3a7ad, MPOBOAUTH pPacy€Thl HAa OCHOBAaHUU
MMEIOIIMXCSA JAHHBIX, aHAJIU3UPOBATh PE3YJIbTaThl M KOPPEKTHPOBATH METOJbI
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-
HAyYHOTO IIMKJA: BBICTpaMBaTh JOTHYECKYIO IIETOYKY PACCYXKICHHH C Omopod Ha
W3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (DU3NYECKHUE SIBICHHUS,

HCIIONIb30BaTh TEOPETUUECKHE 3HAHUS ISl OOBSICHEHUS! OCHOBHBIX MPUHIIUIIOB pabOThHI
MU3MEPUTEIIBHBIX PUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTHUYECKUX MPOIIECCOB;
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
NEATETLHOCTH YEJIOBEKAa, CBS3aHHOW C (U3MYECKUMHU TMPOIECCaMH, C TO3UIHNH
9KOJIOTUYECKOU 0e30MacHOCTH, MpeACTABICHUI 0 paloHaITbHOM
MPUPOIOTIONB30BAaHUH, a TAaKXKe Pa3yMHOM HCIOIb30BAaHUU JIOCTIDKEHUN HAyKH U
TEXHOJIOTHH JIJIs1 JATBbHEHIIIETO pa3BUTHS YEIOBEUECKOT0 O0IIECTBA;

MPUMEHSTh Pa3UYHbIE CTIOCOOBI paboThI ¢ MHPOopMaIueil GU3MIECKOTO COMEPKAHUS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX  HH(GOPMAIIMOHHBIX  TEXHOJOTHUH, TIPH  ITOM



UCTIONIb30BAaTh  COBPEMEHHbIE  HMH()OPMALMOHHBIE  TEXHOJOTHMH  JUISL  TIOHMCKa,
nepepadOTKU M TpeAbsABICHUA Y4YeOHOW M HAy4HO-TIOMYJISIpHOW HH(OpMAIH,
CTPYKTYPUPOBAaHUS M HMHTEPIPETalui WH(POPMALUU, MOJYYCHHOH W3 pPazIHYHBIX
HCTOYHHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTYYaeMyl0 HHPOPMAIIUIO U OIIEHUBATh €&
JIOCTOBEpHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWH, TaK M HAa OCHOBE aHAIN3a
UCTOYHUKA HHPOPMALUH;

NPOSIBIIAITh  OPraHU3allMOHHBIE ¥ TI03HABATENIFHBIC YMEHHS CaMOCTOSTEIBHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOIECCE BBINOJIHEHUS TNPOEKTHBIX U Yy4eOHO-
HCCIIEJ0BATEIbCKUX paloT;

paboTaTh B TpyIIe C WCHOJIHEHHWEM pPa3IMYHBIX COLHUAIBHBIX POJIeH, IIIaHHPOBATH
paboTy Tpymnmbl, PpAlMOHAIBHO pACIpENeNiTh JAEATEIbHOCTh B HECTAHAAPTHBIX
CUTYaIUsIX, aJIeKBaTHO OLIEHUBATH BKJIAJl KAXIOTO U3 YYaCTHHKOB IPYIIIBI B PEIICHHE
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 OOYUAIOIIUXCS YMEHU:

HOHUMAaTh pOJb (UMK B SKOHOMHYECKOM, TEXHOJOIMYECKOW, COLHUAIbHOW U
ATHYECKON cdepax IesTeIbHOCTH YeJOBEKa, POJIb U MeCTO (PU3MKH B COBPEMEHHOM
Hay4YHOU KapTHHE MHUPA, POJIb ACTPOHOMHU B IIPAKTUYECKON JESATEIBHOCTH YEIOBEKA U
JalbHEHIIEM  HAyYHO-TEXHHYECKOM  Da3BUTHHM,  3HA4YEHHME  OIMCATEIbHOM,
CHUCTEMaTU3UPYIOLIEH, OOBSICHUTEIBHOW M MPOrHOCTHYECKON (yHKIMHA (u3nueckoit
TEOPUU — DIIEKTPOJAMHAMUKH, CHELHUAIBHOM TEOpUU OTHOCUTEIBHOCTU, KBAaHTOBOM
¢u3uku, ponb QU3NUECKO Teopuu B (POPMUPOBAHUH MPEACTABICHUN O (HU3UIECKOM
KapTUHE MHUpa, MECTO (PU3MYECKOM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEJICTABICHUN O IIPUPOJE;

pa3nuyarh YCIOBUS MPUMEHMMOCTH Mojeied (QU3MYecKuX Tea M IPOLECCOB
(ABNEHMI): ONHOPOJHOE AJIEKTPUUYECKOE U  OJHOPOJHOE MArHUTHOE  IOJIf,
rapMOHMYECKHE KOJIeOaHMs, MAaTeMaTH4YEeCKUM MasTHUK, HJA€albHBIA MPYXKUHHBINA
MasiTHUK, TapMOHUYECKHE BOJIHBI, UACANBHBIN KoeOaTeNbHbII KOHTYp, TOHKas JIMH3A,
MOJIEJIel aTOMa, aTOMHOI'O A/Ipa ¥ KBAHTOBOW MOJEIIN CBETA;

paznuuath ycloBUsS (TpaHUIBI, 00JIACTH) TPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OTPAaHUYEHHOCTh
UCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJTM3UPOBaTh U OOBSACHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBICHHS, HCIIOJIb3Ys
OCHOBHBIE TIIOJIO)KEHMS U 3aKOHBl DJIEKTPOAMHAMUKM U CIELUAIBHON TEOPUHU
OTHOCHUTENIbHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTo 3apsia, cujia AmIiepa, cuia
Jlopenua, 3aKOH JJIEKTPOMArHUTHOW WHAYKUIWUH, mpaBuio Jlenma, cBszp DJ1C
CaMOMHAYKIMU B JJIEMEHTE JJIEKTPUYECKOW LIENH CO CKOPOCTBK) U3MEHEHUS CHUIIBI
TOKa, MOCTYJaThI CIIEIMaIbHONW TEOPUU OTHOCUTENILHOCTH DUHIITENHA),
aHAJTU3UPOBATh U OOBICHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, UCIOIb3Ys IMOJI0KEHUS
KBaHTOBOM (u3uku (ypaBHeHHe JDiHIITeHHA a1 (hoTOrdexTa, MepBbld U BTOPOM
nmocTynaTel bopa, mpuHIMIT COOTHOIIEHHs HeonpeaenéHHocTen [ elizendepra, 3aKOHbBI
COXpAHEHHUs 3apsAJ0BOr0 U MACCOBOI'O YMCET M SHEPIHM B SIIEPHBIX PEAKIUAX, 3aKOH
palMOaKTUBHOTO pacraja);



OTHCHIBATh (PU3UUECKHE MPOIIECCHI U SIBICHUS, UCIIONIb3Ys BEIMYMHBI: HAMPSHKEHHOCTH
3JEKTPUYECKOTO  TOJIA, HOTEHIHUANI  3JIEKTPOCTATHUYECKOro  IOJs,  Pa3sHOCTh
MOTEHIIMAIOB, AJIEKTPOJBIIKYIIAs CHJIA, WHIYKLIUS MarHUTHOTO TIOJI, MarHUTHBINA
MOTOK, cwia Amnepa, HHIYKTUBHOCTb, 3JIEKTPOIBMXKYIAs CHJIA CAMOUHIYKILIHH,
SHEPIvsi MarHUTHOTO IOJISI IPOBOJIHUKA C TOKOM, PEISITUBUCTCKUI MMITYJIbC, TIOJIHAS
SHEPrusl, SHEPrus MOKOs CBOOOIHOM YaCTHUILIbI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apsi]l pa, SHEPTUSI CBS3H SAPA;

OOBSACHATH OCOOCHHOCTH TPOTEKaHUS (UINYECKUX SIBJICHUN: DIIEKTPOMArHUTHAs
WHAYKIHS, CAMOUHIYKIIUS, PE30HAHC, UHTep(EPEHIIHS BOTH, TUPPAKITUS, TUCTICPCHS,
MOJIHOE BHYTPEHHEE oTpaxkeHue, (oTtodnekTpudeckuii apdekr (dhorodrddekr), anbda-
u Oera-pacmaabl  sijaep, ramma-u3inydeHue saep, (U3NYECKUe  MPUHIUIIBI
CHEKTPaJIbHOTO aHau3a U paboThI J1a3epa;

ONpENENATh HAIlPaBJICHUE MHAYKIIMM MArHUTHOTO IOJS IPOBOJHUKA C TOKOM, CHJIBI
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 OOBSICHEHUS (PU3NICCKUX TIPOIECCOB, IMPOHMCXOMANMX B 3BE3MAX, B
3BE3IHBIX CHCTEMaX, B MEXraJaKTUUYECKOW Cpeje; MBMKCHHS HEOCCHBIX Tel,
SBOJIFOLIMY 3BE3 1 BeceneHHOM;

MIPOBOJIMTH HCCIICIOBAaHUE 3aBUCHUMOCTEH (U3NYCCKUX BEIUYHH C HUCIOJIh30BAHUEM
IPSIMBIX U3MEPEHUIA, TPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUPOBAThH Pe3yIbTaThl
MOJIyYEHHOW 3aBUCHUMOCTH (PH3WYECKUX BEIMYMH B BHUAE TIpadUKOB C Y4ETOM
a0COJIIOTHBIX ~ TMOTPEIIHOCTEH M3MEpPeHu#, JielaTh BBIBOJABI IO  pe3yjbTaTaM
WCCJICIOBAHMS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIUYWH, MPU ITOM BBIOMpATH
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OILEHUBATh aOCOJIIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTH  OMBITHI IO TPOBEPKE TMPEIJIOKEHHOW TUIOTE3bl: IUIAHUPOBATH
DKCIIEPUMEHT,  CcOOMpaTh  OKCIEPUMEHTAIbHYI0  yCTaHOBKY, aHAJIU3UPOBATh
MOJIYYSHHBIC PE3YIIbTAThI U JIEAaTh BBIBOJI O CTATYyCE MPEIJIOKEHHOU TUTIOTE3HI;
ONUCHIBATh METO/IbI MIOJIYYEHHS] HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

coOmrofarh mpaBuia 0e30macHOro TpyJda MpU MPOBEIESHUU HUCCIEIOBAHMN B paMKax
yueOHOr0 SKCIEPUMEHTa, MPAKTUKyMa U y4eOHO-HCCIEI0BATENbCKOW W TPOEKTHOM
JEATETLHOCTH C HCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOWCTB W JAaOOPATOPHOTO
000pyI0BaHNS;

pemaTth pacu€THBIE 3aJa4ud C SBHO 3aJaHHOM M HESIBHO 3aJaHHOW (DU3HUYECKOM
MOJIeTIbIO: HAa OCHOBAaHUM aHalIM3a YCIOBHS BHIOMpaTh (PU3MUECKHE MOJEINH,
OTBEUaIoIMe TPEOOBAHUSAM 3a/1a4H, IPUMEHATH (OPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYyJaThl (U3MYECKUX TEOPUH TMPHU HCIOIH30BAHUM MaTEMaTHYECKUX METO/OB
pemieHusl 3ajad, MPOBOJAWTH pPAcu€Thl Ha OCHOBAaHMM WMEIOIIUXCS JIaHHBIX,
AQHAJIM3UPOBATh PE3yAbTAaTbl M KOPPEKTUPOBATh METOJbl PEMICHUS C Y4ETOM
MOJIYYeHHBIX PE3YJIbTATOB;

pemaTh KaueCTBEeHHBIC 3a71a4M, TPeOyIoe MPUMEHEHHS 3HAaHUHN U3 Pa3HBIX Pa3/iesioB
Kypca (U3MKH, a TakKe WHTETpallMd 3HAHUW U3 JPYTUX TPEIMETOB ECTECTBEHHO-



HAyYHOTO IIMKJa: BbICTpauBaTh JOTMYECKYIO LIETIOYKY PACCYKICHHH C Oomopoil Ha
U3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pr3HUYeCKHe SBICHHUS;

MCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS JUIsl OOBSCHEHUS! OCHOBHBIX IIPUHIIUIIOB PabOThI
U3MEPUTENBHBIX PUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MPOIIECCOB;
NPUBOAUTH MPUMEPHI BKJIA/1a POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE TIPOLECCOB OKPYXKAIOIIETO0 MHUpPA, B PA3BUTHE TEXHUKH U
TEXHOJOTHUH,

aHATM3UPOBaTh M  OLEHUBATh IIOCIEACTBUS OBITOBOM W  MPOM3BOACTBEHHOMN
NEeSTEIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (U3MYECKUMHU IMpolLleccaMH, C TMO3ULUN
9KOJIOTHYECKOM 0e30MacHOCTH, MpeJICTaBICHUN 0 paloHaIbHOM
NPUPOJONOIB30BAHNN, a TAaKXKE Pa3yMHOM HCIOJIb30BAHUU JIOCTH)KCHUH HAyKU H
TEXHOJIOTHH JIJIsl TaTbHEHUIIIETO Pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

MPUMEHSTH Pa3IUNYHBIE CTIOCOOBI paboThI ¢ MHpOpMaIuel GU3MUECKOTO COEPKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TMpU  ITOM
UCIIONIb30BAaTh  COBPEMEHHBIE  HMH(OPMALIMOHHBIE  TEXHOJOTMH [JIsl  TIOMCKa,
nepepadoOTKi W TPEAbSBICHHUA Y4YeOHOW M HAy4HO-TIOMYJISIpHOW HH(OpMAIH,
CTPYKTYpPUPOBAHHUS W WHTEPHpETAlMu HHPOpPMAIMH, TOJYyYCHHOW U3 pPa3IMIHBIX
HMCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOJIydaeMyro HH(OpMALIMIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHWH, TaK U Ha OCHOBE aHalu3a
MCTOYHUKA UH(OpMaLUY;

NPOSBISATE OPraHM3ALMOHHBIE M TO3HABaTENbHBIE YMEHHUS CaMOCTOSITEIILHOTO
nproOpeTeHNs] HOBBIX 3HAHUH B TIPOILECCE BBHIMOIHEHUS IMPOSKTHBIX W Y4eOHO-
HCCJIEI0BATEIbCKUX padoT;

paboTare B rpynme ¢ HWCHOJHEHHWEM pa3IMYHBIX COLMAIBHBIX pOJIEH, TUIaHUPOBAThH
paboTy Tpymmbl, paMOHAIBHO pPACHPENENsATh ACATEIbHOCTh B HECTaHIAPTHBIX
CUTYaIlUsX, aJleKBaTHO OIICHUBATh BKJAJ KaXKJOTO M3 YYACTHUKOB TPYIIBI B PEIICHUE
paccMaTpuBaeMoi poOIeMsl;

NPOSBISATE MOTHUBALMIO K Oyaymed mpodecCHOHANbHOW — MeATENBHOCTH  TIO
CHEUHATbHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.
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2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://infourok.ru
23 MexaHu4ecKue 1 AIeKTPOMArHUTHBIE 10 1 https://infourok.ru
BOJTHBI
2.4 Onrtrka 25 1 https://infourok.ru
Hroro no pazneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 Ocnossl CTO 5 1 https://infourok.ru
Wroro no pazmeny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopryckyisipHO-BOJIHOBO# Tyaiu3m 15 https://infourok.ru
4.2 ®dusznka aroma 5 https://infourok.ru
43 du3KKa aTOMHOTO SI/Ipa U AJIEMEHTaPHBIX 5 https://infourok.ru

YACTHI]
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Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHUIUKU

12 ‘ https://infourok.ru
Wroro no pazueny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ Ou3ndecKkuil MpaKTHKyM 16 16 ‘ https://infourok.ru
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 PEMETHOTO COI[ep)KaHI/IfI Y OITBITa 15 https://infourok.ru
NeSITebHOCTH, IPUOOPETEHHOTO NPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazgeny 15
PezepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://infourok.ru/
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IMMOYPOYHOE IIVIAHUPOBAHUE
10A KJIACC (rpynna 1)

yuurteab: Kupuosa T.B.

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl

duszuka — JaMEeHTaJbHas HayKa O .

1 byn e 1 https://infourok.ru
pupoie
Hayunblif MeTO/1 TO3HAHUS ¥ METO/IbI .

2 i . 1 https://infourok.ru
UCCIEeOBaHUS (PU3NYECKUX SABICHUN
DKCIEPUMEHT U TEOPHS B IIPOIIECCE

3 nmo3HaHus mpupoel. Habmonenue u 1 https://infourok.ru
SKCTIIEPUMEHT B (PU3HKE

4 CriocoObl m3MepeHust GU3NIECKUX BETUIHH 1 https://infourok.ru
AOGCOTIOTHAS M OTHOCUTENbHAS

5 MOTPELIHOCTH U3MEpeHuil pu3nueckux 1 https://infourok.ru
BEJIMYMH
MopenupoBanue B pusuke. Pois u mecto

W3HUKH B OPMHUPOBAHUU COBPEMEHHOU .

6 ¢ . popmup P . 1 https://infourok.ru
HAyYHOUW KapTUHBI MUPA, B TPAKTUIECKON
NEeSATEIbHOCTH JIIOIeH
Mexannueckoe aBmxenue. Crucrema
otrcuera. OTHOCUTEINHPHOCTh MEXaHUUECKOTO .

7 1 https://infourok.ru
newkenus. [Ipsimast u oOpatHas 3aga9n
MEXaHHUKHI
Pangnyc-BekTOop MaTepruaIbHON TOUKH, €T0 .

8 Y P P ’ 1 https://infourok.ru

MIPOEKIIMK Ha OCHU KOOpAHHAT. TpaeKTopusl.
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[Tepememenue. Ckopocts. VX npoekiuu Ha
OCH KOOpJIMHAT

10

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onucanue paBHOMEPHOTO
HPSIMOJIMHENHOTO IBUKCHUS

CnoxxeHue nepeMereHuii U CKOpOCTe.
Pemenue 3anau. Cmapmosasn ouaznocmuxa

https://infourok.ru

https//phys-
ege.sdamgia.ru

11

12

13

HepaBnomepHoe nukeHue. MrooBeHHas
CKOpOCTh. Y ckopenue. [Ipsamonuueitnoe
ABHUIKCHUC C IMTOCTOAHHBIM YCKOPCHUCM

I'pacdmuyeckoe onurcanue NPSIMOIUHEIHOTO
JBUKEHUS C IOCTOSIHHBIM YCKOPEHUEM

CBoOopaHoe majeHue. Y CKopeHue
cBOOOIHOTO MaJeHMs. 3aBUCHUMOCTD
KOOpJUHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX TpapuKu

https://infourok.ru

https://infourok.ru

https://infourok.ru

14

JIBu>keHue Tena, OpOIIEHHOTO MO YTIIOM K
TOPU30HTY

https://infourok.ru

15

KpuBonunelinoe asuxenue. J[BrmxeHue no
OKPY>KHOCTH. YTJIOBasi U JUHEWHAsS
ckopocTtb. [lepuon n yacrora.
[lenTpOoCcTpeMHUTETEHOE U TIOJTHOE
YCKOpEHHE

https://infourok.ru

16

KonTponbhas paborta mno reme
"Kunemaruka"

https://testschool.ru/

17

IlepBb1if 3akoH HetoToHa. HEprnanbHble
cucremsl orcuéra. [IpuHiun

https://infourok.ru



https://testschool.ru/

OTHOCHUTEJILHOCTH | annnes.
HewunepunanbHbIe CUCTEMBI OTCUETA

Cuna. PaBHogeicTByrO1as cuiia. Bropoii

18 https://infourok.ru
3akoH HerotoHa. Macca P
B3anmopeiictBue Ten. Tperuit 3aKkoH .

19 A P https://infourok.ru
HeroTona

https//phys-
[IpuHiun cynepno3unuu cui. Peenue .

20 DHHIMI CYHep t ege.sdamgia.ru
3aJla4 Ha IpUMEHEHHe 3akoHOB HproToHa
3aKOH BCEMUPHOTO TATOTEHUSI.

21 DKBHUBAJICHTHOCTH TPAaBUTALMOHHON U https://infourok.ru
MHEPTHOU MaccChl
Cuna TsKeCTH B yCKOpeHHe CBOOOIHOTO .

22 yOEop https://infourok.ru
MaJIeHUs
JIBukeHre HeOECHBIX Te U UX

23 MCKYCCTBEHHBIX CITyTHUKOB. [lepBas https://infourok.ru
KOCMHUECKasi CKOpocTh. 3akoHbl Kemepa

24 Cwuia ynpyroctu. 3akoH ['yka. Bec tena https://infourok.ru
Cuna tpenus. [Ipupoaa v BUABI CUIT TPEHUS.

25 JIBYOKEHHE B )KHIKOCTH U ra3e ¢ yu4eToM https://infourok.ru
CHUJIBI COTIPOTHUBIICHUS CPEIBI

https//phys-
Hasnenue. 'mapocraruyeckoe JaBiaeHHE. ps/ipnys

26 ege.sdamgia.ru
Cuna Apxumena
AbcomoTtHo TBepoe Teino. [ToctynatensHoe .

27 https://infourok.ru
Y BpaulaTelbHOE JBUKEHUE TBEPAOTO Tela

https//phys-
MoOMEHT CuiIbl OTHOCUTEIBHO OCH PSITpNys
28 ege.sdamgia.ru

BpateHus. [1meyo cuibl




CnoxxeHue Cuil, MPUIOKEHHBIX K TBEPJIOMY
teiy. LleHTp TskecTu Tena. Y cinoBus

29 https://infourok.ru
paBHOBECHSI TBEPAOTO Tea. Buibl
paBHOBECHS

https//phys-

30 Pewenue 3amau ege.sdamgia.ru
Kontposnbhas padota mo teme "J{uHamuka.

31 https://testschool.ru/
Craruka TBepaoro tena'"
Nmnynbc MaTepuanbHOW TOUYKH, CUCTEMBbI

39 MaTepuaIbHBIX TO4YeK. LIeHTp Macc cuctemsl https://infourok.ru
MaTepuaIbHBIX TOYeK. TeopeMa o JBUKEHUH
[IEHTpa Macc
WMITyibe CHUTBI 1 I3MEHEHHE UMITYJThCa

33 Tena. 3aKOH COXPaHEHUS! UMITYJIbCa. https://infourok.ru
PeakTtuBHOE ABMXKEHUE
MoOMEHT uMITyJIbCca MAaTEPUAIIBHON TOYKH.

34 [IpencraBieHne 0 COXpaHEHUU MOMEHTA https://infourok.ru
UMITYJIECA B IICHTPATBHBIX MTOJISIX

https//phys-

35 Pemenue 3anau ege.sdamgia.ru
PaGora cuibl Ha MajOM U HAa KOHEYHOM

36 nepememenin. Tpaguecroe https://infourok.ru
MpeACTaBICHUE pabOThI CHUITBI. MOIIHOCTD
CHUTBI

37 Kunernueckas sueprus. Teopema 00 https://infourok.rupl

N3MEHEHUU KMHETHYECKOM SHCPTHUn

https//phys-



https://testschool.ru/
https://infourok.ru/

MAaTepHAIbHON TOUKHU

ege.sdamgia.ru

HOTCHI_II/IEU'IBHLIC 1 HCIIOTCHIMAJIbHBIC CUJIBI.

https://infourok.ru
https//phys-

38 [TorennmansHast sHeprus. Bropas )
ege.sdamgia.ru
KOCMHYECKasi CKOPOCTh
Tpetbst KocMuYecKkas cKopocTh. CBs3b .
P P https://infourok.ru
pabOThI HEMOTCHIIUATBHBIX CHJI C
. https//phys-
39 M3MEHEHHEM MEXaHUYEeCKOM dHepTrun .
ege.sdamgia.ru
CUCTEMBI Tell. 3aKOH COXPaHEHUS
MEXaHUYECKOI dHeprun
https://infourok.ru
Yupyrue u Heynpyriue CTOIKHOBEHHS.
. https//phys-
40 VYpasuenue bepuymiu 11s uneanbHON .
ege.sdamgia.ru
KHUJKOCTU
KonTtponbHast pabota 1o Teme "3aKoHbI
41 \ https://testschool.ru/
COXpaHEHHUs B MEXAHUKE
PazBuTue npeacraBieHuii 0 npupoie
42 terioTel. OcHOBHBIE TIoNoXKeHusT MKT. https://infourok.ru
Huddysus. bpoyHoBckoe nBUkKEHME
CrpoeHue ra3000pa3HbIX, )KUJIKUX U
43 TBEPABIX TeJ. XapaKTep IBUKCHUS U https://infourok.ru
B3aUMOJICHCTBUS YaCTHI] BEIIECTBA
Macca u pazmepsl MOJIEKYIT (aATOMOB).
44 KomnuectBo BemectBa. [Tocrosiuaas https://infourok.ru
ABorazipo
Temmneparypa. TermnoBoe paBHOBECHE. .
45 patyp P https://infourok.ru
Tkana [enscus
46 Pemenue 3amau https//phys-



https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://testschool.ru/

ege.sdamgia.ru

47 WneanpHbliil Ta3. ['a30BbIe 3aKOHBI https://infourok.ru
https://infourok.ru
48 VYpaBuenue Menpeneera-Knaneripona. https//phys-
Pemenue 3agau ege.sdamgia.ru
https://infourok.ru
https//phys-
49 AbcomtoTHas TemnepaTypa. 3akoH [lanbToHa ege.sdamgia.ru
https://infourok.ru
50 H3onporeccel B aeanbHOM rase ¢ https//phys-
MMOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA ege.sdamgia.ru
https://infourok.ru
51 I'paduueckoe npencrasieHue https//phys-
M30IPOIIECCOB: U30TEPMa, U30X0pa, u300apa ege.sdamgia.ru
https://infourok.ru
52 OcnoBHoe ypaBHeHne MKT . https/phys-
ege.sdamgia.ru
https//phys-
53 Pemenwue 3amaq ege.sdamgia.ru
54 CBs13b a0CONMIOTHOM TEMIIEPATYPHI https//phys-
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TEPMOJMHAMHYECKON CUCTEMBI CO CpeIHEN
KMHETHUYECKOW SHEepruel MocTynareiabHoro
TEIUIOBOTO JABMKEHHSI €€ YaCTHIL

ege.sdamgia.ru

55

O060011eHrEe ¥ cucTeEMaTU3alus 3HaHUH 110
TeMme "OcuoBel MKT"

https//phys-
ege.sdamgia.ru

56

57

58

59

Kontponbnas padota mo teme "OCHOBBI
MKT". IIpomescymounsiii Konmpo.o

TepmoanHamMuueckasi cucteMa. 3ajJaHnue
BHEIIHUX ycnoBuid 1uist T/ cucremsl.
Bueminue u BHyTpeHHUE TapaMeTphl.
[TapameTpsl T/] cuctemsl Kak cpeaHue
3HAYCHMS BEJIMYMH, OIKUCHIBAIONINX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauaso TepMogMHAMUKH.
Camonpoun3sBosabHas penakcanus TJ]
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO

Mogenp uaeaibHOIO raza B

TepMOJAMHAMUKE. Y CIIOBUSI IPUMEHUMOCTH
3TON MOJIENN

https://testschool.ru/

https://infourok.ru

https://infourok.ru

https://infourok.ru

60

VYpaBHenne Menzeneesa-Knaneiipona u
BBIpa)KCHME JIJI1 BHYTPEHHEN SHEPTUU

https//phys-
ege.sdamgia.ru

61

BeIpaxxenue 111 BHyTpeHHEN SHEPTUH
OJTHOATOMHOTO HJICAJIBHOTO Ta3a.
KBasucrarnueckue u HeCTaTHYECKUE
IIPOLIECCHI

https://infourok.ru

62

OnemeHTapHas paboTa B TEPMOJMHAMUKE.
Brruucnenue pabotsl o rpaduky mnporecca

https://infourok.ru



https://testschool.ru/

Ha pV-auarpamme

Tennonepez[aqa KaK CII0c00 M3MEHEHUS

https://infourok.ru

63 BHyTpeHHel 3Heprun T/l cuctemsl 6e3
COBEpIICHHS PabOTHI
64 KoHBek1ysl, TermonpoBOAHOCTh, H3JIy4CHUE https://infourok.ru
KomnnuectBo Teriorel. TenmmoéMKOCTh TeA. https://infourok.ru
65 VY nenbHas U MOJIIpHAs TEIIIOEMKOCTH
BEILECTBA. Y IebHAs TEIJIOTA CrOPAHUs
TOIUIMBA
.. https//phys-
66 Pacu€r konu4yecTBa TEIIOTHI IPH eqe.sdamgia.ru
Terioneperaye
67 ITonsarue 06 aguabarHoMm mporecce. [lepBbiit https://infourok.ru
3aKOH TEPMOJANHAMUKHU
KonnyecTBo TemnoTs! 1 paboTa Kak Mephl https://infourok.ru
68 WU3MEHEHHUs BHyTpeHHel sHeprun T /1
CHUCTEMBI
BTopoii 3ak0H TepMOJIMHAMUKY JJIsI https://infourok.ru
69 PaBHOBECHBIX U HEPABHOBECHBIX MTPOLIECCOB.
Heo6paTuMOCTb NPUPOTHBIX MTPOLIECCOB
70 [IpuHIMIIBI 1EVCTBUS TEIIOBBIX MAIIMH. https://infourok.ru
KILJ
71 MakcumansHoe 3Hauenue KI1/. ukn https://infourok.ru
Kapno
https//phys-
72 Pemenue 3anau ege.sdamgia.ru
73 DKOJIOTHYeCKHE acleKThl HCIOIb30BAHUS https//phys-




TEIUIOBBIX ABUraTeiied. TerioBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

ege.sdamgia.ru

https//phys-
74 Pemenue 3amau ege.sdamgia.ru
O06001eHre U cucTeMaTU3aIys 3HaHUH 110 https//phys-
75 teme "Tepmoaunamuka. TeroBbie ege.sdamgia.ru
MaIIuHBI"
KontponbHas paboTa mo teme
76 . P P Y https://testschool.ru/
Tepmonunamuka. TermoBble MalTUHBI
https://infourok.ru
[TapooGpa3oBanue U KOHICHCAIIHS.
https//phys-
77 Hcnapenue u kunenue. Y neiabHas TEIioTa )
ege.sdamgia.ru
mapooOpa3oBaHus
HacriiieHHbie 1 HEHACHIIIEHHBIE MapPhI.
KauecTBeHHas 3aBUCUMOCTD MJIOTHOCTH U .
https://infourok.ru
JIABJICHUS HACBIIIEHHOTO Mapa OT
N https//phys-
78 TEMIIEPATypbl, UX HE3aBUCUMOCTh OT 00bEMa .
ege.sdamgia.ru
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIICPATYPbI KUIICHUA OT AaBJICHUA B
JKHUJIKOCTH
https://infourok.ru
79 BraxxnocTs Bo3ayxa. AGComoTHAS 1 https//phys-
OTHOCHUTEJIbHAS BIAKHOCTh ege.sdamgia.ru
https//phys-
80 Pemenue 3agau ege.sdamgia.ru
81 Teépmoe teno. Kpucrammueckue u https://infourok.ru
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amop¢HbIe Tena. AHU30TPOIHS CBOWCTB
KpHUCTAJIJIOB

[InaBneHue u kpuctauu3auus. Y aespHas

https//phys-
ege.sdamgia.ru

https//phys-

82 ege.sdamgia.ru
TeruioTa miasiaeHus. Cyonumanus
JHedbopmarnuu TBEpAOTO Tena. PacTsokeHue u https://infourok.ru
2 -
83 cxarue. Casur. Moayne FOnra. [Ipenen d . hitps//phys
yIpYIHX fedopMaLliii ege.sdamgia.ru
TemnoBoe paciIMpeHne KUIKOCTEN U https://infourok.ru
2 -
84 TBEPABIX T€JI. AHFAPMOHU3M TEIUIOBBIX damai https/fphys
KoJIeOaHMI YaCTHIl BEIIECTBA ege.sdamgta.r
https://infourok.ru
85 [TpeobOpazoBanue sHepruu B (Ha30BBIX https//phys-
rnepexonax ege.sdamgia.ru
https://infourok.ru
86 YpaBHeHHE TEMI0BOro O6amaHca . https//phys-
ege.sdamgia.ru
https//phys-
87 Pemenwue 3amau ege.sdamgia.ru
[ToBepxHOCTHOE HaTsKeHUe. KanwsipHbie
siBiieHUs. J{aBlieHHe 1Mo HICKPUBIEHHOM
88 A g P HHon https://infourok.ru

MMOBEPXHOCTHIO KUJIKOCTH. DPopmyia
Jlaruiaca
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O06001IeHYE ¥ cUCTEMATU3alUs 3HAHUN 110

https//phys-

89 TeMe "ArperaTHbIe COCTOSHUS BEIIECTBA. ege.sdamgia.ru
®da3oBble epexo bl
90 KonrponbHas pabora no reme "ArperatHsie https://testschool.ru/
cocrosiHus BelecTBa. @a3oBbie nepexobl”
DieKTpU3aIKs TeI U €€ IPOSBICHUS. https://infourok.ru
01 Dnekrpuueckuii 3apsia. [[Ba Buna https//phys-
INEKTPUYECKUX 3apsaaoB. [I[poBoaHuKH, ege.sdamgia.ru
JUBJIEKTPUKU U TOITYIPOBOAHUKHI
https://infourok.ru
92 DNeMEeHTapHBIN SJEKTPUUECKUM 3apsijl. https//phys-
3aKOH COXpaHEHMSI SJIEKTPUUECKOTO 3apsiia ege.sdamgia.ru
https://infourok.ru
93 B3anmoneiicteue 3apsanoB. Toueunbie https//phys-
3apsaasbl. 3akoH Kynona ege.sdamgia.ru
https//phys-
9 Pemenue 3amau ege.sdamgia.ru
https://infourok.ru
95 Onexrpuueckoe noie. Ero nelicteue Ha https//phys-
DIEKTPUYECKUE 3apsA bl ege.sdamgia.ru
HanpskE€HHOCTB 3IIEKTPUYECKOTO OIS, https://infourok.ru
96 [TpoOGHbIii 3apsiy. JInHNM HANPSHKEHHOCTH https//phys-
ANeKTpUYecKoro nosst. OqHOpOgHOE ege.sdamgia.ru
NEKTPUYECKOE T10JIE
97 [ToTeHIHaTBEHOCTD 3JCKTPOCTATHUECKOTO https://infourok.ru
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noyig. Pa3HOCTh MTOTEHIIMATIOB U
HaIpsDKEHNE

HOTGHI_[I/IaJ'IBHaﬂ OHEpPIuU 3apsaa B

https//phys-
ege.sdamgia.ru

https://infourok.ru
https//phys-

98 ANEKTPOCTaTHYECKOM 1osie. [ToTenmnman .
ege.sdamgia.ru
3JEKTPOCTATUYECKOTO OIS
. https://infourok.ru
CBs13b HANPSHKEHHOCTH TIOJIA U PA3HOCTH
https//phys-
99 MTOTEHIIUAJIOB [Tl 3JICKTPOCTATHYECKOTO ]
ege.sdamgia.ru
oJIs
https://infourok.ru
100 [IpuHUUMI Cynepno3uuu JIEKTPUUECKUX https//phys-
roJieu ege.sdamgia.ru
https//phys-
101 Pemenue 3amau ege.sdamgia.ru
102 [Tone Toueunoro 3apsna. Ilose paBHOMEPHO https://infourok.ru
3apsHKeHHOU chepbl
[Tone paBHOMEPHO 3apsKEHHOTO IO 00BEMY https://infourok.ru
103 mapa. [Tone paBHOMEPHO 3apsHKEHHOM
OECKOHEYHOM MITOCKOCTH
104 IIpoBOIHMKY B 3IEKTPOCTATUYECKOM II0JIE. https://infourok.ru
YcnoBue paBHOBECHS 3apsAJI0B
105 JINDIIEKTPUKHU U TIOJIYIIPOBOJHUKHU B https://infourok.ru
3JEKTPOCTATUUECKOM T10JIE
106 Konpaencarop. 21eKTpoEMKOCTb https://infourok.ru

KOHJIeHCATOpa. DIIEKTPOEMKOCTH TTIOCKOTO



https://infourok.ru/
https://infourok.ru/
https://infourok.ru/

KOHJICHCATOpa

https://infourok.ru

107 [TapannensHOE COeTMHEHNE KOHIEHCATOPOB
108 IlocnenoBaTeabHOE COCIUHCHHIE https://infourok.ru
KOHJICHCATOPOB
109 DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa https://infourok.ru
https//phys-
110 Pemenue 3agau ege.sdamgia.ru
111 JIBr>keHue 3apsKEHHOM YacCTULIBI B https://infourok.ru
OJTHOPOJTHOM 3JICKTPHUIECKOM TI0JIe
https//phys-
112 Pemenue 3amau ege.sdamgia.ru
O60061IeHNe H CHCTEMATH3allis 3HAHHIA 10 https//phys-
113 ege.sdamgia.ru
Teme "DnekTpuueckoe mose"”
KonTponbHas pabota mo teme
114 | P P . https://testschool.ru/
DNeKTpUYECcKoe 1oJie
. https://infourok.ru
Cuna toka. [ToctossHHBIN TOK. Y cla0BUS
https//phys-
115 CYLIECTBOBAHMSI IOCTOSTHHOTO .
ege.sdamgia.ru
ANEKTPUUYECKOTO TOKA
https://infourok.ru
-
116 Ncrounuku Toka. Hanpskenne u 5/1C 2 ) https//phys
ege.sdamgia.ru
117 3akon Oma 11 ydacTKa IEIH. https://infourok.ru

DNEeKTPUUECKOe COMPOTUBIICHHE

https//phys-



https://testschool.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/

3aBUCHMOCTD COIIPOTUBJICHHUA OAHOPOJIHOTO

ege.sdamgia.ru

https://infourok.ru
https//phys-

118 IIPOBOJIHUKA OT €ro JUIMHBI U IIJIOIAIN .
ege.sdamgia.ru
MONEPEYHOT0 CEYCHUS
VY nenbHOE CONPOTHUBIICHHUE BEIIECTBA https//phys-
119 g P H ' ege.sdamgia.ru
Pemenue 3agau
https://infourok.ru
120 [TocnenoBarenbHOE, MapAJIEIBLHOE, https//phys-
CMEILIAHHOE COCIMHEHNE MPOBOJHUKOB ege.sdamgia.ru
https://infourok.ru
121 Pacu€r pa3BeTBIEHHBIX MIEKTPUUECKUX https//phys-
uenei. IlpaBuna Kupxroga ege.sdamgia.ru
https//phys-
122 Pemenue 3amau ege.sdamgia.ru
https://infourok.ru
123 PaGora snekTpuyeckoro Toka. 3akoH https//phys-
Jxoyna —Jlenua ege.sdamgia.ru
https//phys-
124 Pemenue 3amau ege.sdamgia.ru
125 MoImHOCTh IEKTPUYECKOro Toka. TermmoBast https://infourok.ru

MOIITHOCTD, BEIACIIEMAasd Ha PE3UCTOPEC

https//phys-



https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/

ege.sdamgia.ru

https//phys-
126 Pemenue 3agau ege.sdamgia.ru
https://infourok.ru
127 OJIC u BHyTpEeHHEE CONPOTUBJICHUE https//phys-
HCTOYHHKA TOKa ege.sdamgia.ru
https://infourok.ru
128 3akon OMa 11 MOJTHOM (3aMKHYTOM ) https//phys-
BJIEKTPUYECKON LIETH ege.sdamgia.ru
https//phys-
129 Pemenue 3agau ege.sdamgia.ru
https://infourok.ru
130 MOIHOCT, UCTOYHHKA TOKA . https//phys-
ege.sdamgia.ru
https://infourok.ru
131 Kopotkoe 3aMbikanne . https/phys-
ege.sdamgia.ru
https://infourok.ru
132 Konnencarop B nienu mocTOSSHHOTO TOKA . https//phys-
ege.sdamgia.ru
133 Pemenue 3agau https//phys-



https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/
https://infourok.ru/

Permrennie 3agau o reme "llocTOAIHHBIH

ege.sdamgia.ru

https//phys-

134 . " ege.sdamgia.ru
AIEKTPUUYECKUN TOK
. https -
Pemtenue 3amau mo teme "I1oCTOSIHHBIHI P //phys_
135 . | ege.sdamgia.ru
AIEKTPUIECKUN TOK
. h hys-
Pemenue 3anay no teme "llocTostHHBIN ttps//p ys
136 . ege.sdamgia.ru
AIEKTPUIECKUN TOK
. h hys-
O0600611eHre U cucTeMaTu3alus 3HaHu# 10 ttps//p ys
137 " . . ege.sdamgia.ru
teMe "[1oCTOSHHBIN 2JeKTPUYECKUN TOK
KonTponbHas pabota mo Teme
138 " P P . https://testschool.ru/
[TocTOsTHHBIN 2ITEKTPUUECKUIN TOK
DneKkTpruyecKasi IpOBOAUMOCTb Pa3IMYHbIX .
P P . P https://infourok.ru@
139 BEILIECTB. DIIEKTPUUECKUHN TOK B METaJIIAX.
CBepXIpoBOIMMOCTh
DNEeKTPUYECKHUI TOK B pacTBOpax U https://infourok.ru
140 pacmuiaBax 3J€KTpoauToB. 3akoHbl Dapanes
JUTSL DJIEKTPOIIN3a
141 DeKTpHYECKHUii TOK B rasax. [Inasma https://infourok.ru
DNEKTPUYCSCKUN TOK B BaKkyyme. BakyymHbIe https://infourok.ru
142 P Y vy
npubopsI
143 DIEKTPUYECKHI TOK B MOJTYIPOBOJHUKAX https://infourok.ru
144 [TomynpoBOIHUKOBBIE TPUOOPEI https://infourok.ru



https://testschool.ru/

145

146

147

148

149

@uU3NYECKUMN IPAKTUKYM 110 TEME
"M3MepeHue cuiibl TOKa U HAPSKEHUS B
L[ENU MOCTOSIHHOT'O TOKA MPU MOMOIIN
aHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX
npuOopoB" uin "3HaAKOMCTBO ¢ U(PPOBOI
nabopatopueii o ¢pusuke. [Ipumeps
u3MepeHus: GU3NICCKUX BEITUYHH TIPH
MTOMOIIM KOMIIBIOTEPHBIX JATYUKOB"

®u3nuecKuil NPAKTUKYM IO TEME
"N3yueHrne HepaBHOMEPHOTO JABUKEHUS C
LIEJIBIO ONPEAEIEHUS MTHOBEHHOM
ckopoctu"

®Ou3MUECKuil MPAKTUKYM 10 TEME
"N3mepenune yCKOpeHHUs IpU
MPSIMOJIMHEIHOM PaBHOYCKOPEHHOM
NBVDKEHUH 110 HAKJIOHHOM IUIOCKOCTH" MIIN
"UccnenoBanue 3aBUCUMOCTH ITYyTH OT

BpPEMEHH NPU PaBHOYCKOPEHHOM JBUKEHUU"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHsI CBOOOTHOTO
nagenus” win "M3yyeHue NBHKEHUS Tena,
OpOILIEHHOTO TOPU30HTAIBHO"

Pu3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne JBUKEHUS Tea 10 OKPYKHOCTH
C MIOCTOSIHHOM 110 MOJ1YJIIO CKOPOCTBIO" Win
"HccnenoBanre 3aBUCUMOCTH MEPUOJIA
oOpallieHus: KOHUYEeCKOro MasiTHUKA OT €ro
napameTpoB"

http://nsportal.ru

http://nsportal.ru

http://nsportal.ru

http://nsportal.ru

http://nsportal.ru
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151

@uU3NYECKUMN IPAKTUKYM 110 TEME
"M3mepeHune paBHOJCHCTBYIOLIEH CUIIBI TTPH
JBUKEHUH OpyCKa MO HAKJIOHHOMN
mwrockoctu" uin "IIpoBepka runoTe3sl 0
HE3aBHCUMOCTH BpPEMEHU JABI)KEHUS OpycKa
10 HAKJIOHHOM IIJIOCKOCTH Ha 3aJaHHOE
paccTositHue OT ero Macchl”

du3nuecKuil MPakTUKYM 110 TeEMe
"UccaeqoBaHue 3aBUCUMOCTH CHUJI
YIIPYTOCTH, BO3HUKAIOIIUX B IIPYKUHE U
pe3uHOBOM 00pa3sie, oT ux Aedopmarun’
win "M3ydeHne ABM>KEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepes
nérkuit 01oK"

http://nsportal.ru

http://nsportal.ru

152

Pu3nUeCKUil IPAKTUKYM 110 TEME
"N3mepenue ko3ppuirienTa TpeHus no
BEJIMYUHE YTI0BOTO KO3 PUIIUEHTA
3aBucumoct Frp(N)" min "MccnenoBanue
JBUKEHMsI OpyCKa 110 HaKJIOHHOM TIOCKOCTH
C NepeMeHHbIM K03 HUIIMeHToM TpeHus"
nnu "M3ydeHne ABM>KEHUA Ipy3a Ha Bally €
TpeHueM"

http://nsportal.ru

153

Pu3NYECKUil IPAKTUKYM IO TEME
"HccnenoBanue yciaoBU paBHOBECHS
TBEPAOrO TeJIa, UMEIOIIETO OCh BPALLCHUS "
niu "KoHCTpynpoBaHUE KPOHIITEHHOB U
pacuér cwi ynpyroctu" win "M3yuenue
YCTOMYUBOCTU TBEPAOTO TEJIA, UMEIOLLETO
Ionaas onops"

http://nsportal.ru
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@uU3NYECKUMN IPAKTUKYM 110 TEME
"M3MepeHune uMInysbca Teljia o TOpMO3HOMY
nytu" wium "M3mepenue Cuiibl TATH,
CKOPOCTH MOJEIIU 3JIEKTPOMOOIIIA U
MOIITHOCTU cuJibl TATK" WK "CpaBHEHUE
M3MEHEHHUS UMITYJIbCa TEJIa C UMITYJIbCOM
cwibl" unu "HccnenoBanue coxpaHeHUs
HMITyJIbCA TIPU YIIPYTroM B3auMoieicTBun"
win "M3MepeHne KHHETUYECKOM dHeprun
TeJa 1o TOPMO3HOMY ITyTH"

http://nsportal.ru

155

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue n30TepMHUECKOro Ipoiecca
(pexoMeH10BaHO HUCII0NIb30BaHue LU(POBOH
naboparopun)" wim "M3ydeHue n30X0pHOTO
npouecca" wim "M3ydenne nz06apHoro
npouecca” wnm "lIIpoBepka ypaBHEHUS
COCTOSIHUSA"

http://nsportal.ru

156

157

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenue yaenbHoi TenaoéMKocTu" niu
"HccnenoBanue npouecca OCTbIBaHUS
BemiecTBa" unn "MccienoBanue
aanabaTtHoro npouecca” unn "M3ydenue
B3aUMOCBSI3U YHEPTUU MEKMOJIEKYISIPHOTO
B3aUMOJCICTBUS U TEMIIEPATypPbl KUTICHHS
JKUIKocTen"

Pu3NYECKU MPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN HCTIapeHUs
xuakocter" unu "M3mepenue ynenbHOM
TEIUIOTHI TIJ1aBJIeHUs Jbaa" win "M3ydyenue

http://nsportal.ru

http://nsportal.ru
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CBOMCTB HACBIILIEHHBIX IApOB" WU
"N3mepenue abCOTIOTHON BIAXKHOCTH
BO3/lyXa M OIIEHKa Macchl IapoB B
nomenieHun". M3mepenune kodpdumnmerta
MMOBEPXHOCTHOTO HATSKEHUS

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOmnroneHue npeBpalieHus 3Hepruu
3apsHDKEHHOr0 KOHJIEHCATOpa B SHEPTHUI0
n3iydeHus ceeroanoaa” wiu "Mzyyenue
IIPOTEKaHMs TOKA B LIENH, COAEpIKallen
koHaeHcarop" win "Pacnipenenenue
Pa3HOCTH MOTEHLIMAJIOB (HAPSDKEHUS) TIpU
IIOCJIEZI0BATEILHOM COEITUHEHUHN
KOHJIEHCAaTOPOB"

http://nsportal.ru

159

Pu3nUeCKUil IPAKTUKYM 110 TEME
"HccnenoBaHne CMEIIaHHOTO COEANHEHUS
pesuctopoB" unu "M3mepenue ynenpHOro
COIIPOTHBIIEHUS TIPOBOIHUKOB'" WK
"HccnemoBadHue 3aBUCUMOCTH CHIIBI TOKA OT
HAMPsKEHUS U1 JIaMITbl HAaKaTUBaHUs "

http://nsportal.ru

160

Pu3nYeCKUil IPAKTUKYM IO TEME
"Habmronenune snextponusa" uim
"N3mepenue 3apsaa OTHOBAJIEHTHOTO HOHA"
nin "UccienoBanue 3aBUCUMOCTH
COIIPOTUBIIEHUS TEPMOPE3UCTOPA OT
temneparypsl” win "CHATHE BOJIBT-
aMIIEpPHOI XapaKTEpUCTUKU auoaa"

http://nsportal.ru

161

Hmoeoswiii konmponw

https//phys-




ege.sdamgia.ru

PesepBHelil ypok. O000IICHHE U
CUcreMarmu3anuia 3HAHUH 10 TeME

https//phys-
ege.sdamgia.ru

162 "Kunemaruka". PezepBHblil ypokK.
O0o001IeHrEe U CHCTEMATH3aLMs 3HAHUH 110
teme "JluHamuka"
. https//phys-
PesepBHrlit ypok. O60011eH1Ee 1 egss dzm)éia "
163 cucTeMaru3anys 3HaHud 1mo teme "Cratuka ' '
TBeporo Tena"
. https//phys-
PesepBHrlit ypok. O60011eHNE 1 psiTpny .
o " ege.sdamgia.ru
164 CUCTEMATH3AaINs 3HAHUH 110 TeMe "3aKOHBI
COXpaHEHHUs B MEeXaHHKe"
. https//phys-
PesepubIil ypok. O6006111eHIE 1 PSipnys
o " ege.sdamgia.ru
165 cucreMaru3anys 3HaHui 110 Teme "OCHOBEI
MOJICKYJIIPHO-KUHETUUECKOU Teoprn"
. https//phys-
PeseprubIil ypok. O60061eHIE 1 PS/pnys
. ege.sdamgia.ru
166 CHCTEMATH3alNs 3HAHUI 10 TEME
"TepmonnHamuka. TennoBsle MaIuHbI"
PesepBHeIit ypok. O6001IeHNE 1 https//phys-
167 cUucTeMaTu3alus 3HaHUM 110 TeMe ege.sdamgia.ru
"ArperatHble COCTOSIHUSI BEIIECTBA.
da3oBbIe IEPEXOABI"
PesepBHblii ypok. O000IIEHHE 1
168 P P https//phys-

cucreMarmn3anua 3HAHUM 110 TEME




"DnexkTpuueckoe mose"

ege.sdamgia.ru

PesepBubIil ypok. O60011eHIE 1

https//phys-
ege.sdamgia.ru

169 CHUCTEMATHU3AaNA 3HAHUH 110 TEME 1
"ITocTOSIHHBIN IEKTPUUECKUN TOK"
PesepBHrliit ypok. O60011eHNE U https//phys_-
N ege.sdamgia.ru
170 cucreMaru3anus 3HaHui mo teme "Toku B 1
pasnuyHbIX cpenax”
OBLIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME




11A KJIACC (rpynna 1)

yuureab: 2Kupnosa T.B.

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Ne n/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcbl
BzaumopeiicTBre NOCTOSTHHBIX MarHUTOB U
1 MIPOBOJHUKOB C TOKOM. MarHuTHOE MoJie. 1 https://videouroki.net
I'mnote3a Ammepa
Bekrop maruutHOM uHAyKUuu. [TpuHnmn https://videouroki.net
2 CyNEpIIO3UIMU MarHUTHBIX NoJiel. JInHumn 1
MarHUTHOM MHAYKLIHUH
3 MarauTHo€e 1oJie MPOBOIHUKA C TOKOM. 1 https://videouroki.net
OmneiT OpcTena
4 Cuiia Amnepa, e€ HanpaBJI€HUE U MOJYJIb 1 https://videouroki.net
https//phys-
ege.sdamgia.ru
5 Pemenue 3amau 1
https://videouroki.net
[Ipumenenue 3akoHa Amriepa.
6 P P 1 https//phys-
DNEKTPOU3MEPUTENbHBIE TPUOOPHI )
ege.sdamgia.ru
Cuna JlopeHiia, €€ HanpaBJI€HHE U MOAYJIb. https://videouroki.net
7 JIBrkeHne 3apsyKeHHON YacTHIBI B 1
OJIHOPOJIHOM MarHUTHOM I10JI€
8 Pemenue 3anau. Bxoonoti konmpoius 1 https//phys-



https://videouroki.net/

ege.sdamgia.ru

https://videouroki.net

9 Pa6ora cunsl Jlopenia https//phys-
ege.sdamgia.ru
https//phys-
ege.sdamgia.ru

10 Pemenue 3amay g g
https://videouroki.net

MarunTtHoe mosie B BEIISCTBE.
11 H https//phys-
deppoMarHeTHKH, rapa- U TuaMarHeTUKN .
ege.sdamgia.ru
https://videouroki.net
OcHOBHBIE CBOMCTBa (heppOMarHeTHKOB.
12 (bepp https//phys-
[Tpumenenue heppoMarHeTUKOB .
ege.sdamgia.ru
https//phys-
13 Pemenue 3agau no reme "MarautHoe ege.sdamgia.ru
mmone"
https//phys-
14 Pemenue 3agau no reme "MarautHoe ege.sdamgia.ru
mone"
15 SIBIIeHME DNEKTPOMAarHUTHOW HHAYKIUH. https://videouroki.net

IToTok BekTOpa MAarHUTHOM MHIYKLIUU



https://videouroki.net/
https://videouroki.net/
https://videouroki.net/
https://videouroki.net/

https//phys-
ege.sdamgia.ru

https://videouroki.net

16 OC unayKmm https//phys-
ege.sdamgia.ru
https://videouroki.net

3aK0H 3EKTPOMarHuTHON MH 15074
17 p AYKRH https//phys-
®dapanes .
ege.sdamgia.ru
https://videouroki.net
Buxpesoe anekrpuueckoe noje. Toku
18 p p https//phys-
dyko .
ege.sdamgia.ru
https://videouroki.net
9J1C nn WU B IBMKYIIUXCS

19 A AV g yi https//phys-

MIPOBOJIHUKAX .
ege.sdamgia.ru
https//phys-
ege.sdamgia.ru

20 Pemenue 3amau g g
https://videouroki.net

21 [IpaBuno Jlenna https//phys-
ege.sdamgia.ru

22 NunykTtuBHOCTH. KaTymka WHIYKTHBHOCTH https://videouroki.net



https://videouroki.net/
https://videouroki.net/
https://videouroki.net/
https://videouroki.net/
https://videouroki.net/
https://videouroki.net/

B IICIIM ITIOCTOSAHHOT'O TOKa

https//phys-
ege.sdamgia.ru

SBnenue camounaykiuu. 3/C

https://videouroki.net

23 https//phys-

CaMOUHIYKIUU .
ege.sdamgia.ru
https://videouroki.net

DHEprus MarHUTHOTO TOJIS KaTYIIKH C

24 p Y https//phys-

TOKOM. DJIEKTPOMArHUTHOE T0JIe .
ege.sdamgia.ru
https//phys-
ege.sdamgia.ru

25 Pemenue 3amay
https//phys-
26 O06o01IeHre U cucTeMaTr3aIis 3HaH|H 110 ege.sdamgia.ru
Teme "OnekTpoauHamuka'
KonTponbHas padora mo teme
27 | P P . https://testschool.ru/
DIIEKTPOAMHAMHKA
78 Komnebarensuas cucrema. CBOOOIHEIE https://videouroki.net
konebanus. ['apMoHndeckue KoneOanus
29 Kunematudueckoe U THHAMUYECKOE https://videouroki.net
OTMCaHME KOJeOaTeIbHBIX ABIKCHHI
DHepreTudeckoe onucanue. BoiBog https://videouroki.net
30 JUTHAMHUYECKOTO OITUCAHUS TAPMOHUYIECKUX

KoJIeOaHUN U3 UX SHEPreTHUECKOTo U
KMHEMaTU4YeCKOro OMUCAHUS



https://videouroki.net/
https://videouroki.net/
https://testschool.ru/

https://videouroki.net

31 Ammuiutyna u ¢aza xonedanui
[Tepuon u wactora konebanui. [lepros https://videouroki.net
MaJIbIX CBOOOIHBIX KOJIECOaHUI
32 MareMaruyeckoro MastHuka. [lepuon
CBOOOIHBIX KOJICOAHUI TTPYKHHHOTO
MasiTHHUKa
33 3aryxaromue Konebanus. BelHyx1eHHbIC https://videouroki.net
KoJjeOanus. Pesonanc
34 ABTOKOJIE6AHMS https://videouroki.net
https//phys-
ege.sdamgia.ru
35 Pemenue 3amay g g
VYpoxk-koHpepennus "MexaHnueckue
36 KOJICOAHUST B MY3bIKAJIbHBIX
WHCTpyMEHTax"
https//phys-
37 O06o0mIeHre 1 cucTeMaTr3alis 3HaH|H 110 ege.sdamgia.ru
teMe "MexaHudeckue Koneoanus"
38 DNIeKTpOMarHuTHBIE KOJIeOaHusI. https://videouroki.net
KoneGaTenbHblil KOHTYp
®opmyna Tomcona. CBsI3b aMILIUTYABI https://videouroki.net
39 3apsiia KOHJIEHCATOpa C aMIUIUTYAOU CUJIBI
TOKa B KOJIeOATEIbHOM KOHTYpE
40 3aKOH COXpaHEHHUS YHEPTUH B U€aTbHOM https://videouroki.net

KOJIe0aTEIbHOM KOHTYpE




3aTyxarolue 31eKTPOMarHuTHbIE https://videouroki.net
41 KoJjieOaHus. BeIHYKIeHHbIE
3JICKTPOMArHUTHBIC KOJICOaHUS
42 IIepemennslii TOK. Pe3ucrop u https://videouroki.net
KOH/JICHCATOP B LIETIH EPEMEHHOT0 TOKa
43 Karyiika nHIyKTUBHOCTH B IIETIU https://videouroki.net
MIEPEMEHHOTO TOKa
44 3akon Oma 1l DJICKTPUYECKON e https://videouroki.net
MIEPEMEHHOTO TOKa
MoIHOCTh NEPEMEHHOTO TOKA. https://videouroki.net
45 AMITTUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE
CHUJIBI TOKA Y HAIPSKEHUS
46 Pe3onaHc B anekTprUecKoil ienu https://videouroki.net
https//phys-
47 Pemenue 3amau ege.sdamgia.u
WneansHblif Tpancopmarop. https://videouroki.net
48 [TpousBoncTBO, NIepeiaya u nMoTpedieHue
AIIEKTPUYECKOW SHEPTUH
DKOJIOTMYECKUE PUCKHU IIPU MPOU3BOJICTBE https://videouroki.net
49 anekTpo3Heprun. Kymprypa
HCII0JIb30BAHUS PJIEKTPOIHEPTUU B
MOBCETHEBHOM KU3HU
https//phys-
50 Penrenne 3amau ege.sdamgia.ru




https//phys-
ege.sdamgia.ru

51 Pemenue 3agau
https//phys-
59 O06o001IeHre U CUCTEeMaTH3alisl 3HAaHUH 110 ege.sdamgia.ru
TeMe "DIeKTPOMarHUTHBIE KoJleOaHws "
53 MexaHndeckue BOJHBI. XapaKTEPUCTUKHU https://videouroki.net
MEXaHUYECKUX BOJIH
54 CBolicTBa MEXaHMYECKUX BOJIH https://videouroki.net
55 3ByK. XapaKTEpUCTUKH 3ByKa https://videouroki.net
56 HNudpaszsyk u ynprpassyk. lllymoBoe https://videouroki.net
3arpsI3HEHUE OKPYKAIOILIEH Cpeibl
https//phys-
57 Pemenwue 3anau. Ilpomesicymounuiii ege.sdamgia.ru
KOHMPOIb
58 DneKTpoMarHuTHbIE BOJHBL. M3mydeHue https://videouroki.net
AJIEKTPOMArHUTHBIX BOJIH
59 OHeprus MeKTPOMarHUTHBIX BOJIH. https://videouroki.net
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJTH
[IIxanma 37€KTPOMArHUTHBIX BOJIH. https://videouroki.net
60 [TpruMeHeHne 3TIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY
[IpuHIMIIBI pAANOCBA3U U TEJICBUACHUS. https://videouroki.net
61 Panuonokarus. DneKTpOMarHuTHOE

3arpsi3HEHUE OKPYKAIOIIEH CpeIbl




KonTtponsHas padora o teme "Konebanus

62 \ https://testschool.ru/
Y BOJIHBI
63 Caer. 3aKOH MPSIMOJIMHENHOTO https://videouroki.net
pacnpocTpaHeHus CBETa
https//phys-
64 Pewenue 3a1a4 Ha IpUMEHEHNE 3aKOHA ege.sdamgia.ru
MPSIMOJIMHEMHOTO paclpOCTPAHEHHSI CBETA
65 Otpaxenue ceta. [lnockoe 3epkano. https://videouroki.net
Cdepuueckoe 3epkaio
[Tpenomnenue cBera. AGCOIIOTHBIN U https://videouroki.net
OTHOCHUTEJIbHBIN NIOKA3aTeNb MPEIOMIICHUS.
66 [TonmHOE BHYTpEHHEE OTpaKeHUE.
[IpenenbHbIN yTro MOJTHOTO BHYTPEHHETO
OTpaXKEHUS
https//phys-
67 Pemenne 3a1a4 Ha IpUMEHEHNE 3aKOHOB ege.sdamgia.ru
OTPa)KEHUS U MPETOMJIICHHUS CBETA
68 Xon stydeit B mpusMe. Jlucnepceus cBerTa. https://videouroki.net
CnoxHbIN cocTaB Oenoro csera. L{Ber
69 JInn3bel. ®OKYCHOE PacCTOSTHUE U https://videouroki.net
OTNITHYECKAsl CUJIa JINH3BI
70 [TocTpoenue n3o0pakeHi B IMH3AX U UX https://videouroki.net
cucTeMax. Y BEIMYECHHE JINH3BI
Pemenue 3agau Ha mocTpoeHue https//phys.-
N ege.sdamgia.ru
71 M300paKeHHH, MTOTy4aeMbIX C IIOMOIIIBIO

JINH3



https://testschool.ru/

72

I'ma3 xak onruueckast cucreMa

Pemenue 3amau. [Ipenensr npuMeHMMOCTH

https//phys-
ege.sdamgia.ru

73
reOMETPUUYECKON ONTUKHU
74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS hitps://videouroki.net
75 Jlucriepcus cBeta https://videouroki.net
76 Unrepdepenius cBeta https://videouroki.net
77 KorepeHTHbIE ICTOUHUKH. Y CIIOBUS https://videouroki.net
HaOII0/IEHUSI MAKCUMYMOB U MUHUMYMOB
https//phys-
ege.sdamgia.ru
78 Pemenue 3amau g g
https://videouroki.net
79 [Ipumenenuie nuTeppepeHun https//phys-
ege.sdamgia.ru
https://videouroki.net
80 Judpakmus ceeta https//phys-
ege.sdamgia.ru
https://videouroki.net
ndpakIoHHasa peleTKa. Y clIoBHe
81 Juppaicn p https//phys-

Ha6JIIOI[eHI/ISI TJIaBHBIX MAKCUMYMOB

ege.sdamgia.ru



https://videouroki.net/
https://videouroki.net/
https://videouroki.net/

https//phys-
ege.sdamgia.ru

82 Pemenue 3amau
https://videouroki.net
ITortepeyHOCTH CBETOBBIX BOJIH.
83 P https//phys-
[Tomstpusarus cBera )
ege.sdamgia.ru
https//phys-
ege.sdamgia.ru
84 Pemenue 3amau
https://videouroki.net
85 CBeTOoBBIE ABJICHHS B IPUPOJE https//phys-
ege.sdamgia.ru
https//phys-
86 O06o011eHre U cucTeMaTr3aIs 3HaHUH 110 ege.sdamgia.ru
teme "Ontuka"
87 KonTponsHas paboTa 1o reme «OnTrKa» https://testschool.ru/
https://videouroki.net
['panu1Ibl MPUMEHUMOCTH KJIACCUYECKOM
88 MEXaHHUKH. 3aKOHBI JJICKTPOTMHAMUKH U https//phys-
MPUHITATT OTHOCUTEITLHOCTH ege.sdamgia.ru
https://videouroki.net
IloctynaTel cienuaabHOM TEOPUHU
89 Y ! p https//phys-

OTHOCHUTCIIBHOCTHU

ege.sdamgia.ru



https://videouroki.net/
https://videouroki.net/
https://testschool.ru/
https://videouroki.net/
https://videouroki.net/

IIpocTpaHCTBEHHO-BPEMEHHOM UHTEPBAJL. https://videouroki.net
[IpeoOpazoBanust Jlopenma. Ycinoue
https//phys-
90 NPUIMHHOCTH. OTHOCUTEIHHOCTD )
ege.sdamgia.ru
OJHOBPEMEHHOCTH. 3aMeJICHUE BpEMEHU
Y COKpAILICHUE JJTUHBI
https://videouroki.net
DHeprus ¥ UMIYIIbLC PEISTUBUCTCKOM
91 p YIRePp https//phys-
YaCTHULIBI )
ege.sdamgia.ru
https://videouroki.net
CBs13b MaCChI C SHEPTHUEH B UMITYJIHCOM
92 . p Y https//phys-
PEIATUBUCTCKOMN YaCTULIBI. DHEPTHS TTOKOS .
ege.sdamgia.ru
https://videouroki.net
93 PaBHOBECHOE TEIIIOBOE M3TYUCHHE https//phys-
ege.sdamgia.ru
https://videouroki.net
94 3akoH cMmenieHns Buna https//phys-
ege.sdamgia.ru
https://videouroki.net
95 T'unore3a M. IInanka o kBanTax. ®OTOHEI https//phys-
ege.sdamgia.ru
https://videouroki.net
96 DHeprus 1 UMIyJIbC PoToHa

https//phys-



https://videouroki.net/
https://videouroki.net/
https://videouroki.net/
https://videouroki.net/
https://videouroki.net/
https://videouroki.net/
https://videouroki.net/

®dotordpdext. OnbiTer A. I'. CtoneTona.

ege.sdamgia.ru

https://videouroki.net

97 https//phys-
3akonbl pororddekra
b b ege.sdamgia.ru
. . https://videouroki.net
YpaBHeHHe DUHIITEHHA 17151
98 dotoaddekra. "KpacHas rpanuma" https//phys-
doTtoardpdekra ege.sdamgia.ru
https://videouroki.net
99 Hasnenue cBera. OnbiTel [1. H. JIeOenena https//phys-
ege.sdamgia.ru
https://videouroki.net
100 BotHOBBIE CBOMCTBA YaCTHI] https//phys-
ege.sdamgia.ru
https://videouroki.net
Bounsl e bpoia. /InuHa BoyHbI 1
101 Bpoitnst u pazmepsl 007aCTH JIOKATA3AITUH https//phys-
JIBUKYTIICHCS 9aCTHITBI ege.sdamgia.ru
https://videouroki.net
102 KopnyckynsipHo-BOIHOBOHN Ayannu3m https//phys-
ege.sdamgia.ru
103 JTudpaxiys 31eKTPOHOB Ha KPUCTAIIIAX https://videouroki.net



https://videouroki.net/
https://videouroki.net/
https://videouroki.net/
https://videouroki.net/
https://videouroki.net/
https://videouroki.net/
https://videouroki.net/

https//phys-
ege.sdamgia.ru

Crienuduixa u3MepeHuii B MUKpOMHUPE.

https://videouroki.net

104 CooTHoIlIeHUs HEOTIpeAeIEHHOCTEN https//phys-
[eitzenbepra ege.sdamgia.ru
https//phys-
ege.sdamgia.ru
105 Pemenne rpadguyeckux 3amau
https//phys-
ege.sdamgia.ru
106 Pemrenne pacy€THbIX 3a1a4 g g
Kontponbnas padota mo temam: "OCHOBBI
107 CTQO", "KopmyckynsipHO-BOTHOBOH https://testschool.ru/
nyanu3m"
OIIBITHI IO UCCIIENOBAHUIO CTPOEHHUS https://videouroki.net
108 atoma. [lnanerapHas Mmozenb aroma
Pezepdopna
https://videouroki.net
109 [Toctymater bopa
https://videouroki.net
110 Bunet ciektpoB. CriekTp ypoBHEH dHEprUn
aToMa BOJOpoa
111 CHOHTaHHOE Y BBIHYXJIEHHOE U31y4YCHHE https://videouroki.net

CBCTa



https://videouroki.net/
https://testschool.ru/
https://videouroki.net/
https://videouroki.net/
https://videouroki.net/
https://videouroki.net/

112

Jlazep

https//phys-
ege.sdamgia.ru

113

114

Hyxnonnas monens siapa ['eizenoepra-
WBanenko. 3aps 1 MacCOBOE YUCIIO sAIpa.
H3oTonbl. PagnoakTHBHOCTH

3aKoH pasiMoaKkTUBHOro pacnana. CBoicTBa
MOHU3UPYIOIIETro U3nydyeHus. Bnusnue
PalMOAKTUBHOCTHU Ha KHUBBIE OPTaHU3MBI.
JlozumeTpust

https://videouroki.net

https://videouroki.net

115

116

117

OHeprus CBS3U HYKJIOHOB B siape. S nepHbie
cuibl. [ledext maccsl siapa. SaepHbie
peakuuu. Saepusie peakTopsl. [Ipobremsl
YIIPABIISIEMOT0 TEPMOSIEPHOTO CUHTE3A.
OKOJIOTUYECKHE aCIEKThI Pa3BUTHS
AJIEPHOMN DHEPrEeTUKH

MeTobl perucTpauyu U UCCIIeI0BaHUS
AJIEMEHTAPHBIX YACTHILI.
DyHIaMEHTAIbHBIE B3aUMOJCHCTBU.
bapuonsl, ME30HBI U JTENTOHBI.
[IpencraBnenue o CTanaapTHON MOJIETH.
KBapk-riatooHHast MOJEIb aJpOHOB

®usnka 3a npeaenamu CtannapTHON
Mozenu. TémHas Marepus U TEMHas
sHeprus. EMMHCTBO QpHU3HuecKoi KapTUHBI
Mupa

https://videouroki.net

https://videouroki.net

https://videouroki.net



https://videouroki.net/
https://videouroki.net/
https://videouroki.net/
https://videouroki.net/
https://videouroki.net/

118

119

120

Oranbl pa3BUTHS aCTPOHOMMHU. 3HAUEHUE
aCTPOHOMUHU

[TpuMeHUMOCTB 3aKOHOB (DPUBHKH IS
0OBSICHEHUS TPUPOIBI KOCMHYECKHX
00BbEKTOB. METO/ 1l aCTPOHOMHUUYECKHUX
HCCIICIOBAaHNI

COBpeMeHHHe OIITHYCCKHUE TCICCKOIIBI,
pPaauOTCIICCKOIILI, BHeaTMOC(l)CpHaH
aCTpOHOMUA

https://videouroki.

net

https://videouroki.

net

https://videouroki.

net

121

122

Bun 3Bé€3anoro Heba. Co3Be3ausi, spkue
3Bé3lII>I, IIJTAHETHBI, UX BUANUMOC IBUXXCHUC

Comnreuynas cucrema. Comaie. ComHeuHast
aKTUBHOCTH. McTounuk sHepruu ConHila u
3BE3

https://videouroki.

net

https://videouroki.

net

123

124

125

3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTUKH.
Jnarpamma "cnekTpajbHBIN Kjlace —
CBETUMOCTB"

3Be3/1pI TIIaBHOM MOCIEI0OBATEIHFHOCTH

BnytpenHee cTpoeHue 3BE3 .
CoBpeMeHHBIE IPEICTABICHUS O
MIPOUCXOXKACHUH U 3BotoIMU CosHIa 1
3BE3[. DTanbl )KU3HU 3BE3

https://videouroki.

net

https://videouroki.

net

https://videouroki.

net

126

Mieynsiii [1yre — Hama I'anakruxa.

https://videouroki.

net



https://videouroki.net/
https://videouroki.net/
https://videouroki.net/
https://videouroki.net/
https://videouroki.net/
https://videouroki.net/
https://videouroki.net/
https://videouroki.net/
https://videouroki.net/

Tunel ranakTuk. YEpHbIE ABIPHI B SApAX
raJIaKTUK

127

128

Bcenennas. Paciupenue BeeneHHoM.
3akon Xa66ma. Teopus bonbuioro B3psiBa.
PenukroBoe uznyuenue

Macmrabnas crpykTypa Beenennoil.
MeraranakTuka

https://videouroki.net

https://videouroki.net

129

Hepeménnsie mpobieMbl aCTPOHOMHH

https://videouroki.net

130

131

132

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccmemoBaHue MarHUTHOTO TTOJIS
IMOCTOSTHHBIX MarHUTOB' MJIN
"UccnenoBaHue CBOMCTB
deppomarneTnkos" umm "MccnenoBanue
JIEMCTBUSI MOCTOSIHHOTO MarHuTa Ha paMKy
¢ TokoM"

Du3nUeCcKuil IPAKTUKYM I10 TEME
"N3mepenue cuinsl AMiepa” win
"N3y4eHne 3aBUCUMOCTH CHJIbI AMIiepa OT
cuibl Toka" i "OnpeneneHne MarHuTHOM
MHAYKIIMYA Ha OCHOBE U3MEPEHHUS CUIIbI
Awmrepa"

Du3nUeCcKu IPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS
3JIEKTPOMArHUTHON MHIYKIIMU'" WIIH
"OnpeneneHne UHIYKIIMU BUXPEBOTO

http://nsportal.ru

http://nsportal.ru

http://nsportal.ru



https://videouroki.net/
https://videouroki.net/
https://videouroki.net/

MAardauTHOTO mois"

133

134

135

136

137

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccnenoBanue siBIE€HUS CaMOMHIYKIIUN"
i "COopKa MOJENN 3JEKTPOMArHUTHOTO
reneparopa"

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3mepenue neproa CBOOOTHBIX
KoJIeO0aHUH HUTSIHOTO U TIPY>KUHHOTO
MasITHUKOB"

Ou3nyecKuil MPakTUKYM IO TEME
"IIpeoOpa3oBaHue YHEPTUH B MPY>KUHHOM
MasTHUKe"

dusnueckuil NpakKTUKYM 10 TeMe
"HccnenoBaHue NEPEMEHHOIO TOKA Yepe3
IIOCJIE0BATENBHO COEIUHEHHBIE
KOHJEHCATOP, KaTyLIKY U pe3ucTop’ win
"HccnenoBanue paboThl HCTOYHUKOB CBETA
B LIENIU IEPEMEHHOT0 TOKa"

Du3nUeCKUu IPAKTUKYM I10 TEME
"N3y4eHue napaMmeTpoB 3ByKOBOW BOJIHBI"

http://nsportal.ru

http://nsportal.ru

http://nsportal.ru

http://nsportal.ru

http://nsportal.ru

138

Pu3nYecKuil TPaKTUKYM 110 TEME
"N3mepenune nokazaresns npeoMIIeHUs
crexya" win "[lomyuenue n3oopaxeHus B
CUCTEME U3 IJIOCKOTO 3€pKajla v JIMH3bI"

http://nsportal.ru

139

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTOsIHUA OT BelleCTBa (Ha mpuMepe
*Kuakux auH3)" unu "M3mepenue
(OKYCHOTO paCcCTOSIHHS PACCEHBAIOIINX

http://nsportal.ru




ma3"

140

141

142

143

144

145

DuU3nYeCKui MPAKTUKYM 10 TEME
"Habmonenue nudpakmuu,
UHTEpPEPEHINH U TTOJIApU3aIK cBeTa"

DuU3nYeCKui MPAKTUKYM 10 TEME
"OnpenesnieHUe UMITYJIbCA U SHEPTUU
PEISTUBUCTCKUX yacTull (1o pororpadusim
TPEKOB 3aPSDKEHHBIX YaCTUIl B MATHUTHOM
nosie)"

Ou3nyecKuil MPakTUKYM IO TEME
"U3mepenne noctosinHoi [lnanka Ha
OoCHOBe mcciienoBanus Gorordpdexra” uim
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMOJ OT HaNpsKEeHUs "

Du3HUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue CIIEKTpa pa3peKeHHOIO
aTOMapHOI0 BOJOPOJa U U3MEpPEHUE
nocTtostHHOM Punbepra”

Du3HUEeCKU IPAKTUKYM I10 TEME
"HccnenoBanue paguoakTUBHOTO (hoHa ¢
MCIIOJIb30BaHUEM JI03UMETpA" Win
"N3yuenne moromeHus 6eTa-4yacTull
amomMuHuem"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HaOmronenus 3B€31HOT0 HEOA
HEBOOPYKEHHBIM T'JIa30M C
HCITOJTb30BAHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUH TSI OTIPEACIICHUS
MOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha

http://nsportal.ru

http://nsportal.ru

http://nsportal.ru

http://nsportal.ru

http://nsportal.ru

http://nsportal.ru




KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noJiymapus U sipkue 3BE37b1"
i "Habmonenus B Teneckorn JIyHBI,
MJIaHET, TYMAHHOCTEH U 3BE3HBIX
CKOIUIeHHI"

O0001IEHUE U CUCTEMATU3ALIUS 3HAHUI.
Poub (GU3UKH ¥ aCTPOHOMHH B

https//phys-
ege.sdamgia.ru

146 SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
COITMAIBHOM M ATHYECKOM chepax
JESITEIbHOCTH YEJIOBEKa
O00O0IIEHNEe U CUCTEMATH3AIUs 3HAHUIA. Q;tfsslégrn);; "
147 Poub 1 MecTo (pM3MKH U ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA
O06o0011eHre U cucTeMaTH3allns 3HaHUH.
Posb ¢puznueckoii Teopun B
dbopMUPOBaHUU TIPEJICTABICHUI O https//phys_—
N ege.sdamgia.ru
148 (bu3nueckoil kKapTUHE MHpa, MECTO
(bu3nYecKoil KapTUHBI MUpa B 00ILEM Py
COBPEMEHHBIX €CTECTBCHHO-HAYIHBIX
MPEJCTAaBICHUN O TPUPOJIE
https//phys-
149 O06o01IeHre U cucTeMaTU3alus 3HaHUN 0 ege.sdamgia.ru
teme "KunemaTtuka"
https//phys-
150 O0o01IeHre U cucTeMaTU3alus 3HaHUN 0 ege.sdamgia.ru
teme "KunemaTtuka"
151 O0o0mIcHrEe U CHCTEMAaTH3alNsl 3HAHUH 110 https//phys-




teme "JIlunamuka"

ege.sdamgia.ru

O0001eHre U cucTeEMaTU3ALMS 3HAHUI 110

https//phys-
ege.sdamgia.ru

152
teme "Cratuka TBepaoro tena"
https//phys-
153 O06o011eHre U cucTeMaTu3alys 3HaHu| 1o ege.sdamgia.ru
TeMe "3aKOHbI COXPAHEHUS B MEXaHUKe"
. https//phys-
O06o001IeHe U CUCTEMaTH3alisl 3HAHUH 110 psiipnys
" ege.sdamgia.ru
154 TeMe "OCHOBBI MOJIEKYIISIPHO-
KMHETH4Yeckoi Teopun"
N https//phys-
0O00011eHne U cCUCTEMATU3ALMS 3HAHUI 110 psirpny .
" ege.sdamgia.ru
155 teme "Tepmoaunamuka. TemnoBbie
MaIITUHBL"
N https//phys-
O0001eHne U cCUCTEMAaTU3ALMS 3HAHU 110 psirpny .
" ege.sdamgia.ru
156 TeMme "ArperaTHble COCTOSIHHS BEILIECTBA.
®dazoBble epexoas”
https//phys-
157 O06o01IeHre U cucTeMaTu3alus 3HaHU| 10 ege.sdamgia.ru
TeMme "DnekTpudeckoe nosue"
https//phys-
158 O06o01IeHre U cUuCTeMaTH3alisl 3HAaHUH 110 ege.sdamgia.ru

teMme "[1oCTOSHHBIN 21eKTpUUECKnil TOK"




OO00011eHHE U CUCTEMATU3ALIUS 3HAHUM 110

https//phys-
ege.sdamgia.ru

159 " "
Teme "TOKHU B pa3IMYHBIX cpeaax
o https//phys-
O00011IeHNE U cCUCTEMATHU3ALMS 3HAHUHN 110 psipny s
" \ . ege.sdamgia.ru
160 teMme "MaruutHoe noiue". dmozcoswiil
KOHMPOIb
o https//phys-
PesepBHeIit ypok. O000IICHHE 1 pSiipnys
N ege.sdamgia.ru
161 cucTeMaTH3alusa 3HaHUH 110 TEME
"DneKTpOMaruuTHass UHIYKIMS"
o https//phys-
PesepBusiit ypok. O60011eHNE U psi7pny .
. ege.sdamgia.ru
162 cUCTEMATHU3aIHs 3HAHUH 10 TEME
"Mexanndeckue konebanus"
. https//phys-
PesepBHslit ypok. O600111eHNE U PSipnys
N ege.sdamgia.ru
163 cUCTEMAaTHU3aIHs 3HAaHUH 10 TEME
"JeKTpOMarHuTHbIE Kosiebanus"
Peseprubiit ypok. O60011eHIE U https//phys-
164 cHUcTeMaTu3alus 3HaHHWI M0 TeMe ege.sdamgia.ru
"MexaHn4eCcKHe 1 AIEKTPOMATHUTHBIE
BOJIHEI"
. https//phys-
PesepBHrlit ypok. O6001ICHHE U PSpnys
N ege.sdamgia.ru
165 cUCTEMATHU3aINsA 3HAHUH 10 TEME
"Onruka"
Pe3epBublil ypok. O000MmIEHNHE U
166 PBHBI YP n https//phys-

cucTeMatusanys 3HaHui mo treMe "OCHOBEI




CTO"

ege.sdamgia.ru

PesepBHbIil ypok. O0001ICHNE 1

https//phys-
ege.sdamgia.ru

167 cUCTEMAaTHU3allUs 3HAaHUH 110 TEME 1
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"
PesepBusiit ypok. O60011eHNE U https//phys_-
N ege.sdamgia.ru
168 cucTeMaru3anus 3Hanuii mo reme "dusuka 1
aroma"
PesepBHeIit ypok. O600IICHHE 1 https//phys_-
N ege.sdamgia.ru
169 cucTreMaru3anus 3Hanuii mo reme "dusuka 1
ATOMHOTO SIpa U AJIEMEHTaPHBIX YaCTHIL"
PesepsHblii ypok. O6001IeHNE 1 https//phys-
N ege.sdamgia.ru
170 CHUCTEMaTU3alus 3HAaHUH 110 TEME 1
"OnemMeHTBl acCTPOPU3UKH"
OBILIEE KOJIMYECTBO HACOB I10 170 16

I[TPOTPAMME




YUYEBHO-METOAUYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOT'O MPOLUECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

1. ®usuka, 11 wnacc. [Npodunbhbii ypoBenb / KacbsnoB B.A., M: «IPODAY,
2014r.

2. ®duswuka, 11 knacc. ba3zoBelit u yriryonenssiii ypoau / Mskuies ['.5., byxoBiies
b.b., M : «IIpocBemenue», 2019 r.

3. ®dusuka, 10 knace. Yrimyonennsiit ypoBeHnb/ KacesnoB B.A., M.: «[IPODA;

2014r.

4. ®wusuka, 10 kiacc ba3oBeiii u yrimyonenusiii yposau / Msakumes ['.51., ByxoBues
b. b., M. : «IIpocBemenuey, 2019r.

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1 ®uzuka. Yrnybnenusiii ypoBenb. 10—11 kiaccsl : pabouas mporpamma k nuauu Y MK
B. A. KacesiHOBa: yueOHO-MeToAMUYEeCKOE mocodue / B. A.

Kacwsnos, 1. I'. BnacoBa. —M. : JIpoda

1. ®uzuka. Yraoyonennslii yposenb. 10 kiacc. YueOnuk (aBtop B. A. KacbsHOB).

2. ®uzuka. Yrinybnenuslid ypoBenb. 10 kmacc. Meroguueckoe mocobue (aBrop B. A.
KacbsinoB).

3. ®usuka. bazoBeiii u yrinyonennsiii ypoBHu. 10 kimacc. Terpanb mais 1abopaTOPHBIX
pabor (aBTopsl: B. A. Kacesanos, B. A. KopoBun).

4. ®usuka. YrunyoneHuslii ypoBeHb. 10 kiacc. KontponbpHbie paboTsl (aBTOpsl: B. A.
Kacesnos, JI. I1. Momreiiko, E. O. Patoums).

5. ®usuka. 10 knacc. Jlunaktuyeckue marepuaisl (aBTopsl: A. E. Mapon, E. A. Mapon).
- 4-e u3a.,crepeotun.—M.:JIpo¢a,2018

6. ®uzuka. 3amaunnk. 10—11 xmaccel (aBTop A. I1. PeiMkeBuu).

7.I'pomueBa O.M. COopuuk 3amau no ¢usuke: 10-11 kmaccel: k yueOHukam [.51.
MsxkumeBa u np. «®Pusuka. 10 xkmacey, «®usmka. 11 kmace». — M.: UznarenscTBo "Dk3amen",
2017

8.®u3mka. 10 xracc. OnopHbIE KOHCIEKTH U pa3HOYPOBHEBBIE 3amaHus. (aBTop: E. A.
Mapon). .-CI16.:000 «Bukrtopus mitoc»,2017.

9. DnexkrpoHHas Gpopma yueOHHUKa.

1. ®usuka. YraoyoneHusiit ypoBeHb. 11 kinacc. YueOnuk (aBTop B. A. KacesHoB).

2. ®usuka. YraoyoneHHblii ypoenb. 11 kmacc. Meronuueckoe mocodue (aBtop B. A.
KacbsinoB).

3. ®usuka. ba3oBblil 1 yrimyOneHHbsId ypoBHH. 11 kiacc.

Terpaap g maGopatopHbix pador (aBropel: B. A. Kacksnos, B. A. Koposun). M.:
Hpoda, 2015 .

4. ®Ousuka. YriuyOnenHslid ypoBeHb. 11 kmacc. KonTponbHble paboTsl (aBTOphl: B. A.
Kacesnos, JI. I1. Momreiiko, E. O. PatOums).

5. ®usuka. 11 xnace. Junaktuueckue marepuansl (aBTophl: A. E. Mapon, E. A. Mapon).
- M.: Jlpoda, 2014



6. ®usuka. 3agaunuk. 10—11 kmaccel (aBTop A. I1. PeiMkeBuy) -17-¢ U3 M., CTEPEOTHIL. —
M.: JIpoda, 2013.
7. OnexktpoHHas popma yueOHHUKA.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

1 http://nsportal.ru - counansHas cetb pabOTHUKOB 0Opa30BaHMUSL.

2 http://markx.narod.ru/pic/ - ¢pusuka B mxoune.

3 http://festival.1september.ru/articles/ - ¢ectuBanp nETArOrHYeCKUX  UIACH
«OTKpBITBIN YPOK».

4 http://www.fizika.ru/ - caiit s yaureneil GU3MKU U UX YICHUKOB.

5 http://www.physics.ru/ - marepuasl o Gpu3UKe.

6 https://testschool.ru/ - kouTpobHBIE paOOTHI

7 https://infourok.ru

8 https://videouroki.net

9 https//phys-ege.sdamgia.ru

10  www. ege .edu.ru - unpopmannonsslii nopran EI'D.
11 . http :// school - collection . edu . ru / - enunas xomnekuus IIOPoB


https://testschool.ru/

| OueHo4HbIH MHCTPYMEHTAPHIA.

10 xiacc.

puioxenus

Kontpoabnas padora Nel nmo teme « Kunemaruka
Yacmo 1 (omeemom dyoem cayyncums 1uo6o yugpa, 1uoo

nocneoosamenbHocms YuPp, 160 Kpamrkoe peuieHue ¢ noJay4eHHbIM 8 X00e

pacuémos 3nauenuem huzuueckoul 6eUYUHbBL C YKA3aHuem eOuHuUY eeé

u3mepeHus)
NckyccTBeHHBIM cryTHUK 3emMiid oOpaiaercss BOKpYT 3eMJIM 10 KPyTOBOM
opbure paamycom R ¢ mepuomom obOpameHuss 24 daca. KakoBel MmyTh U

1.

nepeMeEIlIeHUE CIyTHHUKA 3a 12 yacoB?

1) IlyTe 1 nepememenue paBHsl 0.
2) IlyTe 1 nepememienue pasHel 2R.
2R.

2. JlBa aBTOMOOWIIA MABMIXKYTCSA IO MPSIMOMY

Iocce: TEPBBI CO CKOPOCTBIO , BTOPO# €O
CKOPOCTBIO 4V OTHOCHTENIHO  IIOCCE.
CxopocTb MepBOTO aBTOMOOHJIS
OTHOCHTEJIBHO BTOPOTrO paBHa

1)
2)
3)
4)

e L
=l = Ln
=i

L
=l

Ha puc.l npuseaen rpaduk 3aBUCHMOCTU
MOZYJII CKOPOCTM Tela OT BPEMEHH €ro
JIBHKCHUSL.

Onpenenure myTh, IPOWICHHBINA TEJIOM 3a &C.

3) ITyts 0, nepemenienue 2R.
4) Ilyte mR, mepemenieHue

v

Puc. 1

4. HWcnonw3ys rpaduk 3aBUCUMOCTH KOOPJIMHATHI Te€Jla OT BPEMEHU JBUKCHUS,

MOJTYYUTE 3aKOH JIBM>KEHUS X(t)
(cM. puc.2).



v, M/e

VYpaBHeHUE 3aBUCMMOCTH KOOPJIMHATHI TEJIa OT BpEMEHU UMeeT BUJ X=4 t -
2 .
t°. Kako#t OyneT npoekiusi CKopocTu Teia yepe3 S ¢?

Ha pucynke 3 npuBeneH rpaduk 3aBUCUMOCTH MPOEKIIUU CKOPOCTH Tela OT
BPEMEHH.

20 ) ay, ufc’ 2) a,, ufc’ 3) a,, sefe! 4) a,, njc’
156

10

Puc. 3 Puc. 4

Ha xakom u3 rpadukoB pucyHka 4 mnpejcTaBieHa MPOEKIUs YCKOPEHUs Telia B
uHTepBasie BpemeHu ot 0 10 6 c¢?

7.

8.

10.

ABTOMOOWIIb HAUMHAET MPSMOJMHEMHOE PaBHOYCKOPEHHOE ABUKEHHUE W3
COCTOsIHUA MOKOs1. Kakoii

. 2
nyTh OyJeT mpoiineH 3a | MuH, eciii yCKOpEeHue paBHO 2 M/c“?

3a Bpemsi, paBHOE 2 ¢, PU NPSMOJIMHENHOM PaBHOYCKOPEHHOM JIBUKEHUU,
TE0 Npouuio myTh 20 M,
YBEJIMYUB CBOIO CKOPOCTH B 3 pa3a. Onpenennre KOHEUHYIO0 CKOPOCTh Tea.

Teno 6pomieHo BepTUKANIBHO BBEPX cO cKopocThio 20 M/c. (ConpoTuBiieHne
BO3AyXa IMpeHeOpexxuMo Mayio.) Yemy paBHa MakcUMajibHasi BBICOTA
noabeMa teja’?

Kamenr OpocaioT ¢ TOBEPXHOCTH 3E€MJIM BEPTHKAJIBHO BBepX. Uepes
HEKOTOpOE BpeMsl OH TagaeT oOpaTHO Ha 3emito. Kak M3MEHsoTCs B
TCUCHUE IMOJIETa KAMHS CIICAYIONIHe ((U3HMUECKUE BETUUNHBIL

MOJYyJIb CKOPOCTHM KaMHs, TMPOWJEHHBIA KaMHEM TWyTh, MOJYJIb
MepeMeIICHHS] KaMHs?

JImg  KaXIoW BEIWYMHBI ONPENCIUTE COOTBETCTBYIOIIMUA XapakKTeEp
U3MECHEHMUS:

fc



1) cHayana yBEITMYMBAETCA, 3aT€M YMEHBIIACTCS,
2) CHayalla yMEHbBIIAETCs, 3aTeM YBEIMUUBACTCS;
3) Bce BpeMsl YBEITMUMBAECTCA.

[u¢psl B OTBETE MOTYT MOBTOPATHCA.

Moynbs CKOpOCTH [IpoliieHHbIN KaMHEM Moayne nepemeneHus
KaMHSI yTh KaMHsI

11. Kakoil myTh IpOXOAUT CBOOOJIHO majaaromias (0e3 HayajabHOM CKOPOCTH )
KaIlUlsl 32 TPeTbI0 CEKyHAy OT MOMEHTa OTpbIBa? YCKOpPEHHE CBOOOIHOTO
TaJICHNS IPUHATH paBHBIM 10 m/c?.

it

12. llapuk, OpOIICHHBII TOPH3OHTAIBHO C BBICOTBI H ¢ HawampHOM | T .
CKOpOCTBIO Vo, 32 BpeMs 1 mposieren B TOPU30HTAIHLHOM HAaIlpaBlICHUH :
pacctostare L (cM. pucyHOK). UTO HpOM30MIET ¢ BpeMeHeM monéra u 2 |
JDaBbHOCTBIO TOJIETA, €CIIN npu ToH ke | I
HAYaJIHLHOM ckopoctH| Bpems JlanpHOCTS YMEHBIIUTH ‘_L..?.I
BhicOTy H B 2 paza?|moicra noséra
ConpoTuBiieHrEM BO31yXa
npeHeopeun. s kaxmoit BEJIMYUHBI

ONPEIEIUTE COOTBETCTBYIOLINI XapaKTep €€ N3MEHEHMUS:
1) YBCIMYMTCH
2) yMEHbBUINUTCS 3) HE U3MEHUTCS

3anumure B TaONMIYy BbIOpaHHBIC HUMPBI I KKI0M (Pu3nueckon
BenuuuHbL. [[udpel B 0TBETE MOTYT TOBTOPSATHCS.

13. TeHHUCHBIN M4, OpOIIEHHBIN TOPU3OHTAIHHO C BBICOTHI 4,9 M, yman Ha
3eMJTI0 Ha paccTtossHuu 30 M
oT Touku Opocanus. KakoBa HayaibHas CKOPOCTh Msi4a M BpeMs ero mnoJiera?

14. Kak U3MEHHUTCS LEHTPOCTPEMUTEIBHOE YCKOPEHUE MaTEPUAIBHOM TOYKH,
€CJIM TP HEU3MEHHOU
JUHEHHON CKOPOCTH PaJNyC OKPYKHOCTH, IO KOTOpPOM OHa oOparmaercs,
yBEIUYHTCS B 2 paza?



15. PaBHOMEpHO ABIIKYIIASACS MO OKPY>KHOCTH TOYKA JIEJIAET MOJHBII 000pOT
3a 2c. Uemy paBHa yrioBas
CKOPOCTb TOYKH?

Yacms 2 (nanuwiume nosinoe peuienue 3a0aiu)

16. Teno, cBOOOAHO MajaroIIee ¢ HEKOTOPOM BBICOTHI, IEPBBIM YYaCTOK ITyTH
MPOXOAUT 3a BpeMs ¢, a Takou ke nocienHuu - 3a Bpems 0,5 c¢. Haiigure
MOJTHOE BpPEMsI MaJICHUsI Teja, €CJIM €r0 HayaJibHasi CKOPOCTh PaBHA HYIIIO.

17. Manpuuk OpocaeT Ms4 mox yrjiom 45° K TOPU3OHTY B BEPTUKAIBHYIO
CTEHKY, PacoJIO)KEHHYIO OT HEro Ha paccrosinuu 6 M. Ilepen Opockom msy
HaXOJUTCS B pyKax y MaJlbuuka Ha BbIcoTe 1,5 M. Onpenenure Ha4aJlbHYIO
CKOPOCTb Ms4a, €CIM yJAAPUBIINCH O CTEHKY U OTCKOYMB OT HEE, OH yHal K
HOTaM MaJIbuuKa. Y JIap CYUTaTh aOCOJIOTHO YIPYTHUM.

KonTtpoJsbnas padora Ne2 no teme " /Inunamuka. Ctaruka TBepaoro rejaa'

1. PaccumTaiite cuity, KoTopasi HeoOX01UuMa JIjIsl pAaBHOMEPHOTO IO IbeMa
BaroHeTku maccoi 600 Kkr o sctakazae ¢ yrioMm HakiaoHa 20°. Tpenuem
npeHeopeyb.

2. KaxoB Bec rpy3a Maccoit 10 Kr, HaXOs1Ierocsi Ha MOJICTaBKe,
. 2
JBUKYIIEHCS BBEPX C yCKOpeHUeM 2,5 m/c”?

3. C copTupOBOYHOM rOpKH, BbICOTa KOTOpOil paBHa 40 M, a mmuHa — 400
M, HQUMHAET CIyCKaThCsl BaroH. Ompenenure CKOpoCcTh BaroHa B KOHIIE
COPTHUPOBOYHOM TOPKH, €CJIA KOIPPHUITUEHT COMPOTUBIICHUS ABMKCHUIO BaroHa
pasen 0,05.

4. Manbpuuk Maccoit 50 Kr kadaeTcsi Ha KadeJsiX, JJIMHA MOABeca KOTOPhIX
paBHa 4 M. C kakoW CHJION OH IaBUT HAa CUJCHBE MIPU MPOXOKACHUHU CPEIHETO
MOJIOXKEHUSI CO CKOPOCThIO 6 M/c?

5. C HaKJIOHHOM MJIOCKOCTH, YTOJI HAKJIOHA KOTOPOH 45°, COCKaNIb3bIBAIOT
JIBa Tpy3a Maccou 2 Kr (ABUKETCS NEPBBIM) U | KT, COEIMHEHHBIE MPY>KUHOU
xectkocThio 100 H/m. KoadpumenTsl TpeHust Mexay rpy3aMu U MIOCKOCTHIO
paBHbl cooTBeTcTBeHHO 0,2 1 0,5. Haiiaute pactspkeHue npyKUHBI PU
COCKaJIb3bIBaHNUU I'PY30B.



6. bpycok maccoit 400 T o aeiictBueM rpy3a maccoi 100 r (puc. 60)
MPOXOUT U3 COCTOSIHUS 1MOKOs MyTh 80 cM 3a 2 ¢. HaiinuTte ko3 duipent

TPEHHUSL.

Puc. 60

Kontpoabnasi padora Ne3 no reme «3aK0OHBI COXpPaHEHUD)

1. YeMy paBHa NOTEHUHANIbHAS SHEPTUSI PACTAHYTOM HAa 5 CM MPY>KUHBI,
nMeronei xkectkocts 40 H/m?

2. ABTOMOOMIIb Maccoii 4 T ABMKETCA MO TOPU3OHTATBHOMY YUaCTKY
noporu. IIpu ckopoctu 20 M/c oTkiIr0yaroT ABuraTens. Kakyto padboty
COBEPILIUT CUJIa TPEHUS [0 MOJTHOW OCTAHOBKHA aBTOMOOMIIA?

3. Onpenenure, Ha KaKOM BBICOTE KUHETUYECKAsl SHEPIHsl MsUa,
OpOILIEHHOT0 BEPTUKAIBLHO BBEPX CO CKOPOCTHIO 16 M/c, paBHa €ro
MMOTEHIIMAJIbHOW SHEPTUH.

4 TIpoToH, ABMKYIIMHCS co ckopocThio 2 - 10* M/c, cromkmynes ¢
HETIOJBM>KHBIM SIIPOM aToMa renus. Paccanraiite CKOpOCTh siapa aToma reivs
TocIIe y1apa, eciii CKOpoCTh MPOTOHA yMeHbmach 10 0,8 - 10° m/c. Macca
A1Ipa aToma resaus 0oJIble Macchl MPOTOHA B 4 pasa.

5. Camoret maccoit 2 T ietut co ckopocthio 50 m/c. Ha Beicote 420 M oH
NEPEXOAUT HA CHUKEHNUE (TIPU BBIKJIIFOYEHHOM JIBUTaTENE) U COBEPILAET
nocaziky, umes ckopocts 30 m/c. Onpenenute pabOTy CHUIIbI COMPOTUBIICHUS
BO3/lyXa BO BpeMs IJIaHUPYIOLLETO MOJIETA.

6. [TaparonuM ¢ BICOTHI 1,2 M Ipy30M 3a0MBAIOT CBalo, KOTOpas OT yaapa
YXOJHUT B 3eMJTI0 Ha 2 cM. Onpenennre CpeaHIO CHITy y1apa, €ClIu Macca rpysa
500 kr, a Mmacca cBa MHOT'O MEHBIIIE MACChl TPy3a.

/. Ha rnagkoM ropu3oHTaIbHOM cToje nokoutes map. C HuUm
CTaJIKUBAETCS JIPYroil Takoil ke map. Y aap adbCoNOTHO yIpyrui u
HELEHTpaJbHbIN. [0 KakuM yriioM pasyeTsaTcs mapsbl?

KonTposbnas paboraNe4 no teme "Ocnosot MKT"

1. PaccuuTaiite Temneparypy, Ipu KOTOpOW HaxoaaTcs 2,5 MoJb rasa,
3aHuMaromero oobeM 1,66 nu Haxonduerocs noj Aasienuem 2,5 MIla.

2. KakoBo naBiieHHE ra3a, eciy B KaXJI0M KyOMYEeCKOM CaHTUMETPE €ro
COHEPKUTCS 10° MOJIeKyJ, a Temneparypa 87 °C?

3. KakoBa cpenHsisi KBaJjpaTU4HAasi CKOPOCTh MOJIEKYJ KUCIIOpoa Npu
temmneparype 20 °C?



4. Ta3 B cocye HaxomuTest mox gasienueM 2 - 10° [la mpu TemmepaType
127 °C. Onpenenurte naBjaeHUE Ta3a MMOCIE TOTO, KaK MOJOBUHA MACCHI Ta3a
BBIITYIIIEHA U3 COCY/Ia, a TeMIiepaTrypa noHmxena Ha 50 °C.

5. [lunuHapuyueckuii cocy 1 3arnojiHeH ra3oM npu temmneparype 27 °C u
napyienuu 100 xI1a u pazaenen nmomnojaaM NOABUKHON nieperopokoil. KakoBo
OyJleT IaBJICHHE, €CJIM ra3 B OJIHOM IMOJIOBUHE HArpeTh 10 TemuepaTtypsl 57 °C,
a BO BTOPOI MOJIOBUHE TEMIIEpaTypy ra3a OCTaBUTh 0€3 U3MEHECHUS?

6. Cocyn, comepykamuii 2 T renus, pazoppaics npu Temmeparype 400 °C.
Kakoe MakcuMaibHOE KOJIMYECTBO a30Ta MOMKET XPAHUTHCSA B TAKOM COCY/IE
rpu 30 °C 1 npu NATUKPATHOM 3a11ace MpOYHOCTU?

Kounrpoabnas padora NeS no teme "Tepmoannamuxa. TensioBbie
MalIuHbI"

1. Kak uzmenurcs BHyTpeHHss 3Heprus 400 T renust npu yBeITUYEeHUU
temneparypsl Ha 20 °C?

2. Onpenenure KII/] naeanpHOM TEII0BOM MallliHbBI, UMEIOIICH
temneparypy HarpeBatens 480 °C, a temneparypy xonoauwibauka — 30 °C.

3. Boznyx maccoii 200 T HarpeBaroT Mpu NOCTOSIHHOM JaBjeHuu ot 40 110
80 °C, B pe3ynbTaTe uero ero oorem ypenunuupaercs Ha 0,01 M°. HacKoIbKo
IIPU A’TOM U3MEHSETCSI BHYTPEHHSIS SHEPTUS BO3yXa, €CIIU €ro JIaBJICHUE PAaBHO
150 xI1a? Y nenpHas TEIUIOEMKOCTH BO3/1yXa IIPU OCTOSIHHOM JAaBJIEHUH PAaBHA
1000 JIx/(xr-°C), mossipHast Macca Bo3ayxa — 29 r/MoJIb.

4. B nunmunape oobemom 0,7 M HaXOUTCS Ta3 npu temneparype 280 K.
Omnpenenure paboTy rasza npu pacliipeHUu B pe3ysbTrare HarpeBanus Ha 16 K,
€CJv J1aBjieHre nocTositHHo 1 paBHo 100 kI]a.

5. JIns narpeBanus 2,5 Kr uaeanbHOro raza Ha 8 °C npu nmocTosSHHOM
JaBJIeHUH notpebdoBaiock Ha 83,1 k/[ OoJblliee KOJIMYECTBO TETUIOTHI, YeM Ha
HarpeBaHue Toro ke raza Ha 8 °C npu noctossHHOM o0seMe. Onpenenure
MOJISIPHYIO Maccy rasa.

6. Boznyx, 3anumatomuii npu nasnenuu 200 klla o6vem 200 1, n3o6apHo
HarpesaroT a0 temneparypsl 500 K. Macca Bozayxa 580 r, monsipHas Mmacca
Bo3ayxa 29 r/monb. Onpenenure padoTy Bo3ayXxa.

KounrpouabHasi padora Ne6 no reme "ArperarHpie COCTOSIHUS BellleCTBA.
da3oBble nepexoabl"

1. Beruucnure MOyJib YIIPYTOCTH KeJe3a, €CJIM U3BECTHO, UTO JKEJIe3HAs
MPOBOJIOKA JJIMHOM 1,5 M U ceueHneM 10° m® mox peiicruiem crutst B8 200 H
yAIMHUIach Ha 1,5 mwm.

2. Kakoe xoJim4ecTBO TEIIOTH Heo0Xxoaumo, 4To0kl 100 T BObI, B3ITOM
ripu Temrieparype 283 K, noBectu no kunenus u 10% ee ucnaputs? Y nenpHas



TermoeMKOCTh Boabl paBHa 4200 JIx/(kr-°C), yaenbHas TerioTa mapoodpaso-
BaHUS BOABI — 2,3 MJIX/KT.

3. duem npu temmnepatype 20 °C oTHOcUTENbHAS BIAXXHOCTh BO3/yXa
60%. CKOJIbKO BOJIbI B BUJIE POCHI BBIJICIUTCS U3 KAKIOTO KyOMUYECKOro MeTpa
BO3/1yXa, €CJIM TEMIIEpaTypa HOUbIO OHU3MIACh 10 § °C? [1moTHOCTH
HACBIIIEHHBIX MapoB npu temneparype 20 °C pasna 17,3 /M, a pu
Temmeparype 8 °C — 8,3 r/n’.

4. Bony npu temmneparype 20 °C cmenianu ¢ BOJAOW MPU TEMIIEPAType
100 °C. Omnpenenute OTHOILIIEHUE MACCHI XOJIOJAHOMN BOJIBI K Macce ropsiaei
BO/IbI, €CJIM YCTaHOBUBIIAsACsS Temiiepatypa pasHa 40 °C. Y nenbHas Terioem-
KocTh Bojel paBHa 4200 JIx/(xr-°C).

5. CKOJIbKO BOJIBI BBIJICTIUTCS U3 Ty4d 00BEMOM 2,5 - 10° m® pu
CHIKeHnH Temnepatypsl oT 20 1o 12 °C, ecnu OTHOCHUTENBbHAS BIIAXKHOCTD
Bo3ayxa 90%? Jlasnenne HaceimenHoro napa npu 20 °C pasao 2,33 klla, a npu
12 °C — 1,4 kl1a.

6. Cocyn, comeprkantuiit HEKOTOPOE KOJIMYECTBO BOJBI, BHECTH B TEIUIYIO
KOMHaTy, pu4yeM 3a 15 MuH Temnepatypa Boasl nossicuiiachk Ha 4 °C. CKOIbKO
noTpeOdyeTcst BpeMeHH, YTOOBI B 3TOM KOMHATE PACTasIO TAKOE ke KOJIUYECTBO
apaa? CKOpOCTh TEII00OMEHA B 000UX CITydasiX CUATATh OJIMHAKOBOM.

VY nenbHas TemioeMkocTh Bojbl paBHa 4200 [Ix/(kr-°C), yaenpHas TeruoTa
raBieHus 1baa — 340 xJHK/Kr.

KonTpoabHas padora Ne7 mo teme ""Jduiekrpuueckoe moJie'"

1. B 1ByX NpOTHBOMOJIOKHBIX BEPIIMHAX KBaJIpaTa co CTOpoHO# 30 cm
HAXOMISITCS OTPUIATEbHBIE 3apsiabl 1o -5 - 107 Ki xamprit. Haiiaure
HaMpsHKEHHOCTH TOJIS B JIBYX JIPYTMX BEpIIMHAX KBajpaTa.

2. JIBa OTMHAKOBBIX METAJUNIMUECKUX IIApUKa, UMEIOIITUX 3apsibl -6 - 107
8 Knm 15 - 10 Ku1, mpuBenn B CONPHKOCHOBEHNE, a 3aTEM Pa3IBHHYIIH Ha
paccrosiaue 10 cM. Onpenenure CHITy B3aUMOAEHCTBUS MEXIY IAPUKAMHU.

3. B BepTHKanbHO HaIIPaBICHHOM OJHOPOIHOM DJICKTPHUUYSCKOM TI0JIC
Karesbka Maccoii 2 - 10 KT, UMEIOIIIas 3apsi]l 10°° Kn, okazanace B
paBHOBecuu. OnpeeauTe HapsHKEHHOCTh AJIEKTPUIECKOTO MOJIS.

4. Ha xaxoil yroyi OTKJIOHUTCSI OT BEPTUKAJIN MAJICHbKUM IIapHUK C
3apsaoMm 4 - 107" K maccoii 4 MT, TIOJABCILICHHBIN Ha IIEJIKOBOW HUTH, €CJIU €T0
MIOMECTUTh B TOPU30HTAJIBHOE OJJHOPOJIHOE JICKTPUUECKOE TOJIE C
HanpsbkeHHocThio 100 H/Kn?

5. Tpu 0IMHAKOBBIX MOJIOKUTEIBHBIX TOYEUHBIX 3apsaa 1,73 - 10° Kn
KaXKJIbIH PacIioyIO’KEeHbI B BEPIIMHAX PABHOCTOPOHHETO TpeyrojibHUKa. Kakoi
3apsii HY’)KHO TIOMECTUTh B IIEHTP TPEYroJibHUKA, YTOOBI BCSI CHCTEMa Ha-
XOAUIach B paBHOBECUU?



6. /IBa OMMHAKOBBIX IIApUKa MOIBEIICHBI HA HUTSX TaK, YTO UX
MOBEPXHOCTH compuKkacaioTcs. Koraa kaxmomy mapuky cooomummm 3aps 4 -
107" K, oru pasonumucs Ha yroi 60°. HajiuTe Maccy mapHKoOB, eciu
paccTosiHUE OT TOYKH MOJIBECA JI0 IIEHTPa KaXK0T0 I1apuka paBHO 20 cM.

KonTpoabnas padora Ne8 no teme ""IlocTosHHBIN 3J1eKTPUYeCKH TOK"

1. Onpenenure CONMPOTUBIEHUE JIEKTPUYECKOTO MasJIbHUKA,
noTpedstonero Tok MomHocteio 300 BT ot cetn Hanpsbkenuem 220 B.

2. DnexTpuueckas rnevb, conpoTusienue kotopoit 100 Om, motpebdiser
TOK 2 A. Onpenenure noTpeOaseMyto IEKTPOIHEPIHIO 32 2 4 HENMPEPHIBHOM
paboOTHI TIEYH.

3. Ha pucynke 126 n3o0paxeHa cxema 3JIeKTPUICCKOM TIeTIH.
Omnpenenure CONnpoTUBIIEHUE MPOBOJHUKA R, U maieHne HanpsKeHs Ha HEM,
eciu DJ1C ucrounuka E = 60 B, ero BHyTpeHHEee conpoTuBieHue r = 2 Ow,
cunaTokaBrenu I =2 A, Ry =20 Om.

e, T
Rl R2
Puc. 126

4. YTo moKaxyT aMIepMeTphl U BOJIbTMETP (puc. 127) mpu MoJ0KeHUsIX
nepexmouarens 1, 2, 3, ecnu 3J]C ucrounuka E = 6 B, ero BHyTpeHHEe cO-
npotuyieHue r = 1,2 Om, Ry =8 OM u R, = 4,8 Om?

l|é‘~'.r
4
Al
"
1 f \
R1 &
— 11—
R2
Puc. 127

5. [logbemHbIN KpaH MOJAHUMAET Ipy3 Maccoil 8,8 T Ha BbicoTy 10 MB
teuenue S50 c. Onpenenure HaNPsHKEHUE B LETH, €CJIU CUJIa TOKa,
notpebdsiemoro kpanom, pasaa 100 A, KII/I kpana 80%.

6. DnekTpuyeckuil YallHUK UMeeT iBa HarpeBatens. [Ipu BkiatoueHun
OJIHOTO M3 HUX BOJA B YalHUKE 3akunaeT 3a 10 MUH, TpU BKIFOYEHUU BTOPOTO
— 3a 40 muH. Yepes3 CKOJIbKO BPEMEHHU 3aKUIAET BOJIA, €CIU 00a HarpeBares
BKJIFOUEHBI NTApasjieabHO?

7. K ucrounuky ¢ 3/1C paBHo#i 18 B u BHyTpEHHUM CONPOTUBIICHHUEM
0,2 OM NOJKJIIOYEHBI TPU OJJMHAKOBBIX MPOBOJHUKA CONpOTUBICHUEM 4,5 OM



KaXJblid, COEJMHEHHBIX 110 CXEME, TOKAa3aHHOM Ha pucyHKe 128.
ConpoTuBIIEHHEM COEAMHUTEIBHBIX MPOBOJIOB MpeHeOpeub. OnpeneauTe cuimy
TOKa B KaXKJIOM COITPOTHUBJICHUH.

|| A
|

Puc. 128

11 kaacc

KonTpoabHasi padora Nel mo teme ""DiIeKTPOAUHAMHUKA

1. MarHuTHbBIN MOTOK BHYTPHU KaTYIIKU C YUCJIOM BUTKOB, paBHBIM
400, 3a 0,2 ¢ mamenuics ot 0,1 B6 10 0,9 B6. Onpenenure 9J1C Ha 3axuMax
KaTYILKH.

2. C Kako# CKOPOCTHIO HAJIO TIEPEMEIaTh MPOBOIHUK JIHHON 50 cM B
OJHOPOJHOM MarHuTHOM mosie ¢ naaykuuent 0,4 Ti nmox yriiom 60° Kk CUIOBBIM
JMHUSIM, 4TOOBI B TpoBoiHMKE Bo3HUKIa DJIC, paBHas 1 B?

3. MarHuTHBIM MOTOK, TPOHU3BIBAIOIINI KOHTYP MTPOBOAHHKA,
paBHOMEpHO yMeHbImIcs Ha 1,6 BO. 3a kakoe BpeMst H3MEHUJICS MarHUTHBIN
NnOTOK, eciu npu 3ToM DJIC HHIYyKIIMKU OKa3zanachk paBHOU 3,2 B?

4, Karymika 1uamMeTpoM 4 ¢cM HaXOJUTCS B IEPEMEHHOM MarHUTHOM
0JI€, CUJIOBBIC JINHUU KOTOPOT'O MapasuiebHbl OCH KaTyIku. [Ipu nu3sMeHeHuu
uHaykiuu noJist Ha 1 Ti B Teuenue 6,28 ¢ B karymike Bo3uukia IJ[C 2 B.
CKOJIBKO BUTKOB UMEET KaTylIKa?

5. Ilnockuit mpoBOIOYHBIN BUTOK muionaaso 1 000 CMZ, 1509 (S 701105051
cornpoTtuByieHUE 2 OM, pacronokeH B OJJTHOPOJHOM MarHUTHOM MOJIE C
uaaykaueit 0,1 T Takum oOpa3oM, YTO €ro MIOCKOCTh MEPIECHIUKYIISIpHA
JIMHUSIM MarHUTHOM MHIYKIMU. Ha kako# yros ObLT OBEPHYT BUTOK, €CIIU MPU
3TOM MO HeMy mpoen 3apsa 7,5 mKn?

6. B oqHOpOIHOM MarHuTHOM moJje ¢ uHayknuei 20 mTn
PacCIOI0KEHBI BEPTUKAIBHO HA paccTossHUM 80 ¢M ApyT OT Apyra JBa
MIPOBOJIOYHBIX MPYTa, 3aMKHYTHIX HaBepxy. [IOCKOCTh, B KOTOPOI
PacCIIOJIOKEHBI MPYThS, MEPIIECHIUKYJIIPHA HAIPABICHUIO JIMHUI UHAYKIUN
MarHuTHOTO NoJjs. [1o mpyThsM ¢ MOCTOSHHOM CKOPOCThIO 1,5 M/C CKOMIB3UT
BHM3 NepeMbluka maccoi 1,2 r (puc. 131).

‘c-

Puc. 131




KontpoasHas padora Ne2 nmo teme ""Kosie0anus u BOJIHBbI"
Al. B ypaBHeHHH rapMOHHYECKOT0 Koyebauus g = (ncos(ot + ¢p)
BEJIMYMHA, CTOSIIAs TIepe]l 3HAKOM KOCHUHYCAa, HAa3bIBACTCS
1) pazoni
2) HavasibHOM (pazoi
3) aMIIUTYy 101 3apsiaa
4) MUKINYECKON 4acTOTON

A2. Ha pucyHke npenacraBieHa 3aBUCUMOCTb CHJIBI TOKA B Me-

TAJUIMYCCKOM ITPOBOJIHUKE OT BPCMCHMU.

I,A
20+

104
0
-104
-20 +

1 2 4 5 6 % mC

[Tepuon xonebanuii Toka paBeH

1) 2 mc
2) 4 mc
3) 6 mc
4) 10 mc

A3. Ha pucynke npuBeiéH rpauk 3aBUCUMOCTH CHJIbI TOKA OT
BPEMEHU B KOJIEOATEIbHOM KOHTYpE MPU CBOOOHBIX KOJIEOAHUSIX.
I,MA
5

0 t + m {32
Il A3 f 5 6t mxe
-5

Ecnu éMKOCTh KOHAEHCATOpa YBEJIIMUUTH B 4 pa3a, TO IEPHOL
COOCTBEHHBIX KOJIEOaHUW KOHTYpa CTAHET PAaBHBIM

1) 2 Mkc
2) 4 Mkc
3) 8 MKcC
4) 16 Mkc



A4. Tlo ydacTKy L€ ¢ HEKOTOPBIM CONPOTUBIIEHNEM R TEU€T re-
PEMEHHBINM TOK, MEHSIOILIUICSA 10 TADMOHUYECKOMY 3aKOHY. B HEKOTOpBIN
MOMEHT BPEMEHU JCHCTBYIOIIEE 3HAUEHUE CHIIBI TOKA Ha YYacTKe LENn
YBEJIMYMBAETCS B 2 pasza, a CONpPOTUBIIEHNE yMeHbIIaeTcs B 4 paza. [Ipu atom
MOIIIHOCTb TOKa

1) yBenuuutcs B 4 paza
2) yBenuuuTcs B 2 pasza
3) ymMeHbIIHUTCS B 2 pa3a
4) HE UBMEHUTCS

AS. KII] tparcdopmartopa 90 %. Hanpspkenne Ha KOHIIaX IEPBUIHON
oomoTku 220 B, Ha koHIax BropuyHoil 22 B. Cuia Toka BO BTOPUYHOM
obmotke 9 A. KakoBa cuiia Toka B IepBUYHON 00MOTKe TpaHchopmaropa?

1)0,1 A
2)0,45 A
3)09 A
H1A

Bl.B Ta6JII/IHe IMIOKa3aHO, KaK U3MCHAJICA 3apiad KOHIACHCATOPAa B
KoJe0aTeIbHOM KOHTYPC C TCUCHUCM BPCMCHMU.

t,
10%¢ 3

[da

q - ]
10 Kn 42 1,42 2 1,42 42 42

Bpruncnure HHAYKTUBHOCTD KaTYIIKH, €CIIA €EMKOCTh KOHAEHCATOPA B
koHType paBHa 50 nd. OTBET BbIpa3UTe B MUJTUTEHPU U OKPYTIUTE J0 LIEIIbIX.

B2. Dnexktpuyeckuii KoaedaTebHBINA KOHTYP PaIUONIPUEMHUKA
COJIEPKUT KaTyIIKy MHAYKTUBHOCTU 10 MI'H 1 /1Ba mapasuienbHO COEIMHEHHBIX
KOHJIeHcaTopa, EMKOCTH KOTOpbIX paBHbI 360 n® u 40 n®d. Ha kakyo mivHy
BOJIHBI HACTPOEH KOHTYp? CKOPOCTh pacIpOCTPaHEHUs AIEKTPOMATrHUTHBIX
BonH ¢ =3 - 10° m/c.

C1. B uneanbsHoM Kos€OaTETLHOM KOHTYPE aMIUIUTYa KoieOaHuit
CUJIBI AJIEKTPUUECKOTO TOKA B KaTYyIIKE MHAYKTUBHOCTH |, =5 MA, a
aMIUTUTYJ1a HanpsbkeHus: Ha koHaencarope Uy, = 2 B. B MoMeHT Bpemenu t cuna
TOKa B Karymike | = 3 MA. Haiinnute HanpsbkeHHE Ha KOHJCHCATOPE B ATOT
MOMEHT.

KonTpoabnas padora Ne3 no reme "Onruka'




1. B HEKOTOPYIO TOUKY NPOCTPAHCTBA NPUXOASIT KOT€PEHTHBIE BOJIHBI C
Pa3HOCTBIO X0/a 3,5 MKM, JUIMHA BOJIHBI KOTOPBIX B Bakyyme 700 HM.
Omnpenenure, ycuiieHWE WIH OCTa0JICHHE cBeTa OyIeT HaOII0aThCS B ATOM
TOYKE.

2. Pa3HOCTB X0/1a MEX]ly CBETOBBIMH BOJIHAMM OT JIBYX KOI€PEHTHBIX
UCTOYHHUKOB B Bo3ayxe 10 Mxm. Haiinure pa3HOCTE X0Ja MEXILY ITUMHU XKE
CBETOBBIMU BOJIHAMU B CTEKIIE.

3. Ilepuon nudpaximonHoi pemetrky 1,5 MxM. Yemy paBeH
HauOOoNbIINHN NOPSAA0K MaKCUMyMa B TU(PPAKIIMOHHOM CIEKTPE MPU
HOPMAJIbHOM NIaJICHUM HAa PEHIETKY MOHOXPOMAaTUYECKOIO U3JIyYECHHMS IJIMHOM
0,4 Mxm?

4. MOHOXpOMaTHYECKUI CBET C JJIMHOM BOJIHBI 546 HM Majiaet
NEPHEHANKYJISPHO K IIIOCKOCTH TU(pakIMOHHOM pemeTku. [log kakum yriom
OyzneT HaOJIr01aThCsl MEPBbI MAKCUMYM, KOTOPBIN JAE€T 3Ta PENIETKA, €CIIU €€
nepuoA paBeH | Mxm?

5. Paccrosiaue Ha sxpane MON (puc. 134) Mexmy coceTHUMA
MaKCHMYMaMH OCBEIIEHHOCTH PaBHO 1,2 Mm.

S, A S,
—r*

M il N

0
Puc. 134

Onpenenure UIMHY CBETOBOM BOJHBI, H31y4a€MOW KOT€PEHTHBIMU
HCTOYHUKAMU Sq U Sy, eciit OA =2 M, 515, =1 Mm.

KonTpoabnas padora Ne4 mo remam: "OcnoBsl CTO", "KopmyckyasipHo-
BOJIHOBOI1 aJyanu3m"’



Bapwanur 3

1. Kaxosa kpacnas rpanuna poroaddexra AN 3000Ta, €CAM
pabora Buxoaa saexTpoua pasua 4,59 aB?

2. Onpeaeanre 3HEPruio, Maccy ¥ uMoyasc Gorona ans Had-
pakpacHmx ayueit (v = 10'2 I'n).

3. PaccuuraiiTe AAMHY CBETOBON BOAHB, KOTOPYW CcAeaAyeT
HANPABWUTL HA NOBEPXHOCTHL ME3Ms, YTOOM MAKCHMAJALHASN
cxopocTh QoroanexTponos 6uiaa 2 - 10° m/c. Kpacunas rpann-
na poroadderra Ann nesus pasua 690 um.

4. Kpacnas rpanuna Qoroadpdexra ansa poasdppama pasHa
275 um. Haliaure anavenne JaNMpamiero HANPAMXKeHHA, ec-
au BoasdpaM OCBEIACTCA CBeTOM C ANHHOA Boaun 175 am.

5. llpn ocpemeHMH METAMAMYCCKON NAACTHHKH MOHOXPOMA-
THYECKHM CBeTOM Janupapinee Hanpsoxenwe pasno 1,6 B,
Ecam ypeawuauTs YAcTOTY NAAAKONIEro cheTa B 2 pasa, 3anm-
paomee HanpsoKenue craner pasuniM 5,1 B. Onpeaeaure pa-
GOTY BHIXOAA IACKTPOHA M3 ITONO METAJNLIA.

6. Haitanre KIIJ1 penrrenosckoit TpyGru, paGorawmed noa
nanpsoxkenuem 50 xB u norpebaswumeit ok 2 mA. TpybGka

uanyqaer 5+ 10'? poronos B cexynay. Jlanuua ponns wanyqe-
Hus pasaa 0,1 am.
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Peanu3zanus BocnuTATEJIbHOI0 MOTEHIIMAJIA HA YpoKax

Peanmaunﬂ BOCIIMTAaTCJIbHOI'O IIOTCHIHAJIA YpOKa IIpE€ariojaract OpPHUCHTALMIKO Ha
LECJICBBIC TIPUOPUTCTHI, CBA3AHHBIC C BO3PACTHBIMU 0COOEHHOCTSAMHM HMIKOJBHHKA, €Io
BCAYUIYIO ACATCIIBHOCTD, YTO 00ecIeYnBacT:

— YCTAQHOBJICHUE JOBEPUTENIbHBIX OTHOLICHUHW MEXIYy YYHUTEIEM M €ro
YYCHHKAMH, CHOCOOCTBYIOUIMX MO3UTUBHOMY BOCIPHATHIO YYaIIUMHUCS TpeOOBaHHWNA U
Mpoch0 yuyuTelns, MPHUBJICYCHHIO UX BHUMAaHHUS K OOCyXKIaeModW Ha ypoke uHopMaiuw,
aKTUBU3ALIMU UX [103HABATEIbHOMN AESITEIbHOCTH;

— IIPUBJIEYEHNE BHUMAHUS IIKOJbHUKOB K LIEHHOCTHOMY aCIIEKTY U3y4aeMbIX Ha

ypOKax sIBICHUH, OpraHu3ausi uX padOoThl C MOJTy4acMON Ha ypOKE COIUMATBHO 3HAYMMOMN
nH(popMalueH—MHUIIMUPOBAHHUE €€ 00CYKICHUS, BBICKA3bIBAHUSI YUAIIUMUCS CBOETO MHEHHUS
IO €€ MOBOJTY, BEIPAOOTKH CBOETO K HEl OTHOILICHUS;

— OopraHn3alvio Ha YpPOKax aKTHUBHOHN ACATEIBHOCTH ydyalmuxcsa, B TOM 4YHCIIC
HOI/ICKOBO-HCCHGHOB&TGHBCKOﬁ, Ha PAa3HBIX YPOBHIX MMO3HABATEJILHONM CaMOCTOSTEIbHOCTH (B
9TOM H 3aKJII0YAaeTCs BaKHEHIIIEe YCIOBHUEC pCaiM3alliid BOCHHUTATCIIBHOTO IIOTCHIHMAJIA
COBPCMCHHOTI'O YPOKA — aKTUBHA [IO3HABATCIIbHAA ACATCIIBHOCTD z[eTeﬁ);

— HCIIOJIb30BAaHUE BOCIIMTATEILHBIX BO3MOKHOCTEH COACPIKAHUA yqeGHoro

npeaMera uepe3 JEMOHCTpAalMI0 JEeTSIM IPUMEPOB OTBETCTBEHHOI'O, I'PaXXJaHCKOIO
MOBEJICHUS, TPOSBICHUS  YEJIOBEKOMIOOMS ¥ JIOOpOCEepACYHOCTH, depe3  IoJa0op
COOTBETCTBYIOIIMX TEKCTOB JJISl UTEHUS, 3a/1a4 Ul PELIeHUs, MPOOJIEMHbBIX CUTYyalul JUIs
o0CyXIeHUS B Kiacce.

B opranmzanmu npouecca BOCHHUTAHUSI HCHOJb3yeTCA MOTEHHHAJ YPOKa,
HCNIOJIB3YIOTCS ClledyIolue BH/AbI U (pOPMBI JeATeJbHOCTHU:

— 3aHATUSA — YPOKH, 3aHATUSA-IKCKYPCHHU, KOTOpBIE, PACHIMPSIOT 00pa3oBaTeIbHOE
IIPOCTPAHCTBO MpEAMETa, BOCHHUTHIBAIOT JIIOOOBb K NMPEKPACHOMY, K MPHUPOJE, K POAHOMY
ropomy;

— WHTEpaKkTUBHBIK  QopMar 3aHATHUH B  My3ee, KOTOpPBIH  CIIOCOOCTBYET
3¢ (HEeKTUBHOMY 3aKpEIJIEHUIO TEM YPOKa,

— TEMaTH4eCKHE  MPOEKThl,  CIOCOOCTBYIOLIME  PACKPBITUIO  TBOPUYECKHX
criocoOHOcTel  O0ydaromMXcsl € pa3HbIMH  O0pa3oBaTeNbHBIMM  MOTPEOHOCTAMU U
WH/IMBUAyaIbHBIMUA BO3MOKHOCTSIMU;

— TpeIMeTHble 00pa3oBaTeIbHbIe COOBITHS (TIPEAMETHBIE HEAETH) I 00YJaOLIHXCSI
C LEJbI0 Pa3BUTUS I[O3HABATENILHOW M TBOPYECKOH aKTUBHOCTH, WHMLMATUBHOCTH B
pa3NUYHbIX cepax MpeIMETHOHN NesTeTbHOCTH;

— yueOHble (OJIMMITNA/bI, 3aHUMATENIbHBIE YPOKU U MATUMUHYTKH, YPOK — JI€I0Bast
urpa;

— YpPOK — IIyTENIeCTBUE, YPOK MacTep-KIIacc, ypOK-UCCIEIOBaHHE U JP.);

— wucnonb3oBanue UKT u nuctaHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTUN 00y4YeHMUs,
00€eCreurBaloMX COBPEMEHHbIE AaKTUBHOCTH OOydaroumxcs (IporpaMMbl-TpeHaKepHhl,
TECTBHI, 3aYeThl B AJIEKTPOHHBIX TNPHIOKECHUAX, MYIbTUMEIUNHHBIE MPE3CHTAIlMH, HAy4HO-
NOMYJIsIpHBIE  Tepenaud, (UiIbMbI, OOydYalolMe CaWThl, YPOKM OHJIANH, BUACOJEKIUH,
OHJIAWH-KOH(EPEHINH U JIp.);

[TpuMeHeHMe Ha ypOKe HHTEPAKTHUBHBIX (hOpM paboThI yHaIMXCS:

— MHTEJUIEKTYaJIbHbIX UTpP, AUJIAKTUYECKOTO TeaTpa, IpyNnnoBoi paboThl WK PabOThI



B I1apax;

— HCIOJb30BaHUE  BU3YallbHBIX  00pa3oB  (IIPEIMETHO-3CTETUYECKOM  Cpenbl,
HaIsIiHas

— aruTauus IIKOJIbHBIX CTEHJI0B, IPEAMETHOMN HAIIPaBIEHHOCTH);

— BKJIIOYEHHE B YPOK UT'POBBIX IIPOLIEYP, KOTOPBIE TOMOTAOT MOAIEPKATh

— MOTHMBAaUMIO JeTed K I[OJIY4YCHUI0 3HaHUM, HAJIAKUBAHUIO ITO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUIH B Kjacce, MOMOIalOT YCTAaHOBJICHHUIO I00pOXKeTaTebHON
arMocdepsl BO BpeMsl ypoka (COTpyAHHYECTBO, HOOLIPEHUE, TOBEPUE, TOPYUEHHE BAXKHOIO
7ieJ1a, SMIIATHs, CO3/1aHUe CUTYallUU yCIIexa);

— OpraHM3alnys HaCTaBHUYECTBA MOTHBUPOBAHHBIX M 3PYIUPOBAHHBIX 00Y4arOIIUXCS
HaJ MEHEe YCIIEBAIOIMMU OAHOKIACCHUKAMH, YTO JAeT IIKOJbHUKAM COLIMAJIbHO 3HAYMMBbIN
OIIBIT COTPYAHUYECTBA U B3aUMHOM IIOMOILIY;

— pedaexcun U caMOOLEHKH, IJIAHUPOBAHUS JESITEIbHOCTH, BUACHUS IPAaBUIBLHOTO
BEKTOpa JUIS JabHEHIIETr0 pa3BUTHS CIIOCOOHOCTEH;

— HCIOJb30BaHUE IaPKETOB, OTKPBITHIX 00pa30BaTENbHbIX PECYPCOB, CUCTEM

— YOpaBIIEHHUSA, YTO IIO3BOJIAET CO3/aTh YCJIOBHS [UId pPEalu3aluy I[PUHIUIIOB:
«oOpa3oBaHue Ui Bcex», «00pa3oBaHUE Yepe3 BCIO )KU3Hb», 00pa30BaHUE «BCEra, Be3le U
B JI000€ BpeMs». Y 00ydaroluxcsi pa3BUBaIOTCS HABbIKM COTPYAHUYECTBA, KOMMYHUKAIUH,
COLMAJIbHOW OTBETCTBEHHOCTH, CIOCOOHOCTh KPUTMYECKH MBICIUTh, OINEPaTUBHO U
KAaueCTBEHHO pelaTh Mpo0eMbl; BOCHIUTHIBAETCS LIEHHOCTHOE OTHOILLEHUE K MUPY.

HenpepeiBHBII MOMCK TPUEMOB U (POPM B3aMMOJEHCTBHS TEJAaroroB U 00yJaronIuXcs
Ha y4eOHOM 3aHSITHM MO3BOJISIET NPUOOPETEHHBIM 3HAHUSAM, OTHOLIEHUSM U OIBITY NEepeiTH
B COLIMAJIbHO 3HAYMMBbIE BHJIbI CAMOCTOSATEIbHON JEATEIBbHOCTH.
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