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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo ¢u3mke Ha ypoBHE CpeaHero odmero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE IIOJIOKEHUI M TpeOOBaHUM K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeIbHOM
nporpammel, npeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroM ¢denepanbHO padoueit
nporpaMmbl BocnuTanuss v KoHuenuuu npenopaBaHusi ydeOHoro mnpenMera «@Pusuka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOLMX OCHOBHbIE
o0pa3oBaTesbHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢usuke omnpenenser o00sA3aTenbHOE IPEIMETHOE  COJCpXKAHMUE,
YCTAQHABJIMBACT PEKOMEHIYEMYIO IIOCIIEAOBATEIFHOCTh M3YyYCHHS TEM M Ppa3fesioB Y4eOHOro
npeaMera ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOTO
npolecca, BO3PacTHbIX ocoOeHHOcTed oOywaromuxcsa. [Iporpamma 1no ¢usuke [aér
IpPECTaBICHNUE O LENAX, COAEPKAaHUM, OOIel cTpareruu OoO0y4eHUs, BOCIMTAHUS U Pa3BUTHUS
oOyJaromuxcs cpecTBaMu yueoHoro npeamera «Pu3nka» Ha yriryoJEHHOM YpOBHE.

N3yuenne kypca QuU3MKK yrIyOJEHHOTO YPOBHS TIO3BOJIIET pPEATM30BaTh 3aJauul
npodecCHOHATIBLHON OpPHEHTAIMM, HAlpaBJIEHO HA CO3JlaHHE YCJIOBHMH Ul MPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI ISl TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoecCHOHATHLHOTO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIIUATEHOCTSIM.

B mporpamme mo QusmMke Onpenensiorcs IUIaHUpYeMble pe3ysbTaThl OCBOEHHS Kypca
¢u3uKku Ha YpOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeaAMETHbIE,
npeaMeTHbIE (Ha yriryOn€éHHOM ypoBHE). HaydHO-MeTon0m0Tnuecko OCHOBOM sl pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METAalpeIMETHbIM U IpPEAMETHBIM pe3yJibTaTaM 00ydJarommxcs,
OCBOMBILUX MPOrpaMMy 1o (GU3UKE HA YPOBHE CPEIHETO 0011ero oopa3oBaHMs Ha YIIIyOJIEHHOM
YPOBHE, SIBJIIETCSA CUCTEMHO-AEATEIbHOCTHBIN MOAXO.

[Tporpamma o (u3mKe BKIIOYAET:

o IUTAHUPYEMbIe pe3yJIbTaThl OCBOCHHUsI Kypca (PM3MKU Ha YriyOlIEHHOM YpOBHE, B
TOM YHCJIE ITPEIMETHBIE PE3YJIbTATHI [0 rojiaM 00yUYEHUs;

o coJiepkaHue yueOHoro npeamera «DPu3uKay 1o rogaM o0ydeHus.

[Iporpamma mo ¢u3Mke HMMeEeT NPUMEPHBIH XapakTep W MOXET OBbITh HCIOJIb30BaHA
YUUTENAMHU (PU3UKH JUIsI COCTABJIEHUS CBOMX PabOUYUX MPOTrpaMM.

[IporpamMa 1O (U3MKE HE CKOBBIBA€T TBOPUECKYIO WHHUIMATUBY Yy4YUTEIeH U
MPEOCTABISAET BO3MOXKHOCTU JUISI peaju3alud pPa3IMYHBIX METOJWYECKHUX TMOJIXOI0B K
npenofaBaHuio (GU3MKKM Ha YriayOJIEHHOM ypOBHE IMpPH YCIOBHM COXpaHEHHUs 00s3aTesbHON
YacTH COJIEP KaHUA Kypca.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsk B KAYeCTBE yU4eOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIJ B CHUCTEMY 3HaHUH 00 OKpyXKarolieM MHpe.
[konpHBIH Kypc (GU3HKH — CHCTEMOOOpA3YIOUIUN JJIs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUI, N3y4aeMbIX
XUMHUEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomuei. VMcnonab3oBaHue W aKTUBHOE
nprMeHeHHe (U3UYECKUX 3HAHUM ONMpeNeIniio XapakTep U OypHOE Pa3BHTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPaHCIOpTa, OCBOEHHMsSI KOCMOCa, IOJYyYEHHsS HOBBIX
MaTepUaJioB C 3aJaHHBIMH CBOWCTBaMH. M3yueHune ¢GU3MKKA BHOCHUT OCHOBHOM BKJIaa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHONH KapTUHBI MHpa oOydaromierocs, B (OpPMHpPOBAaHUE
YMEHUH MPUMEHATh HAYYHbIH METOJ] IIO3HAHMS ITPH BHIMIOJIHEHUH UM Y4€OHBIX UCCIICIOBAHHM.



B ocHOBYy Kypca pu3nku Ha ypoBHE CpeIHEro oOIIero oOpa3oBaHMs MOJOXKEH PsI UICH,
KOTOPBIE MOKHO PacCMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS 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 (pusmueckux teopuil. Bemymmm B Kypce siBisercss (GOpMHUpPOBaHME MPEACTABICHUI 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 MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMH U 3KOJIOTMYECKHUMHU MTPOoOIeMaMu.

Hoea npuknaonou nanpaenennocmu. Kypc ¢Gusukn — yriiyOin€éHHOrO — ypOBHS
IperonaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TE€XHHYECKUX M TEXHOJIOTMYECKUX MPUI0KEHUH
M3YyYEHHBIX TEOpUH U 3aKOHOB. IIpn 3TOM paccMaTpuBarOTCs Ha YpOBHE OOIIMX MPEICTaBICHHUH
¥ COBPEMEHHBIE TEXHUUYECKHE YCTPOHCTBA, M TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss IMOCPEICTBOM BBEICHUS HIIEMEHTOB COJAEPIKaHUs,
HOCBALIEHHBIX 3KOJIOI'MYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKke 00CyxaeHus TpoOIeM panroHaILHOTO IPUPOIOTIONB30BAHUS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHue cozepkaHusl POrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOTrO noaxo/a. s pusuky peanusanus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCTIOJIb30BaHUHM CaMOCTOSITEILHOTO AIKCIEPUMEHTa KaK IOCTOSIHHO JeHCTBYOImEro (akropa
yuebHoro mpouecca. Jlng yrayOGn€HHOro YpOBHS — 3TO CHUCTEMa CaMOCTOSITEIBHOIO
YUYEHHUYECKOT0 SKCIEPUMEHTa, BKIJIIOYAIOIIET0 (PPOHTAIbHBIE YUYEHHUYECKHUE OMBITHl MpHU
U3y4eHHUM HOBOTO MaTepuaya, JlaboparopHble paboThl M palboThl mpakTukyma. [Ipu sTom
BO3MOXHBI JIBa crioco0a peanm3anui GU3HYECKoro 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 crnoco0 — 3T0 mHTerpamus paboT NMpakTHKymMa B CHCTEMY
71a00paTOpHBIX paboT, KOTOPbIE MPOBOJATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
1oJ1 padoTaMH MPAKTUKyMa TOHUMAETCsI CAMOCTOSATEIBHOE HCCIIEIOBAHNE, KOTOPOE MPOBOINUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUAA 0€3 MOIIaroBoi HHCTPYKITUH.

B nporpammMe no ¢usmke cucrema yueHHYECKOT0 SKCIEPUMEHTa, Ja00paTOPHBIX paboT U
NPaKTUKyMa Mpe/ICTaBlIeHa €IMHBIM MepedHeM. BbIOOp TeMaTuku JUIst 3TUX BUJOB YUYEHUUECKUX
NPaKTUIECKUX PadOT OCYHIECTBISIETCS YYaCTHHKaMH OOpa3oBaTENBHOTO TpOIlecca MCXOIS M3
O0COOEHHOCTEHl MOYPOYHOrO IUIAHUPOBAHMSI M OCHaleHus kaOuHera ¢usuku. [lpu sTOM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMUCA YMEHUSMH IPOBOJAUTH TNpPSIMbIE M KOCBEHHBIE
U3MEpPEHUs, HCCIEeIOBaHUs 3aBHUCUMOCTEH (M3MYECKHUX BEJIWYMH U IOCTAaHOBKY OIBITOB IO
NPOBEPKE MPEUIOKEHHBIX THITOTES.

Bornbiioe BHUMaHUE yAeNseTCs PEIICHUIO PAacCU€THBIX W Ka4eCTBEHHBIX 3a1ad. [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 OJHOTO pasliena Kypca, TaKk U MHTErpupys NpUMEHEHHE 3HAHUHM U3 pa3HbIX pasnenoB. s
Ka4eCTBEHHBIX 3a/ay I[PHOPUTETOM SBISIIOTCA 3aJaHMs Ha OObsICHEHUE/TpeicKa3aHue
NpoTeKaHus (PU3UYECKUX SBICHUH W MPOLIECCOB B OKPY)KAIOLIEH >KU3HM, TpeOyromue BbiOopa
¢bu3nveckoil Moenu Ui CUTyalluu MPAaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpedoBanusmu DPI'OC COO k MarepuaabHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mporecca Kypc (Gpu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHMs JOJDKEH H3y4yaThcs B YCIOBHAX IPEIMETHOro kabunera. B kabunere
(GU3UKU 10JIKHO OBITH HEOOX0AUMOE J1Ia00PATOPHOE 00OPYOBAHUE JUISI BBITIOJIHEHUS YKa3aHHBIX
B IIporpaMMe Io (pu3MKe y4eHHYECKUX OIBITOB, Ja0OpPaTOPHBIX PabOT U pabOT MpaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JlemoHCTpannoHHOe 00opynoBaHue (OPMHUPYETCSI B COOTBETCTBUM C HIPUHLIUIIOM
MUHHMMAaJIbHON JOCTATOYHOCTH M OOECIEeUMBAET IOCTAHOBKY IEPEUUCIEHHBIX B IIpOrpamMme I10
(Gu3uKe KIIOYEBBIX JAEMOHCTPALUP JUIsl MUCCIENOBAaHUS M3Y4YaeMbIX SBICHUH M IPOLECCOB,
OIMIUPHYECKUX U (PYHIAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpYyAOBaHUE AJISi YUYCHHUECKUX MPAKTHUYECKUX paboT ¢Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecreyMBaeTcsi B pacdyére OAHOTO KOMIUIEKTAa Ha JBYX
oOyuyaromuxcs. TemaTnyeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUH AHAJIOTOBBIX W LU(POBBIX NMPUOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTEIILHBIX CHCTEM B BHJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMHU U3Y4Y€HUs GUUKU B 00ILIeM 00pa30BaHUU SBIISIFOTCS:

J dopMHpoBaHHE MHTEpEca U CTPEMIICHUS OOYYaIOUIMXCS K HAYYHOMY H3YUYCHHUIO
HOPUPOIbI, pA3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

J pa3BUTHE TMPEICTABICHUH O HAYYHOM METOJAE IMO3HaHWA U (HOPMHUpPOBAHHE
UCCIIEI0BATEIbCKOTO OTHOILEHHS K OKPY)KAIOLIUM SIBJICHUSIM;

o (dopMHpOBaHHE HAyYHOTO MHUPOBO33PEHHUS KaK pe3yibTara M3Y4YEHHUsS OCHOB
CTPOEHUS MaTepuu U PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKH;

o (dopMHpoBaHHE YMEHUN OOBSACHATH SIBJICHUS C MCIIOJIB30BAaHHEM (PHU3MUECKUX
3HAaHUH U HAYYHBIX JI0Ka3aTeNIbCTB;

o dopmMHupoBaHHE TPEJICTABICHUM O poiau (U3MKKA JUIsL pPa3BUTUS  JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA,

o pasBUTHE IPEJCTaBICHUI O BO3MOXKHBIX cepax Oymymiel mnpodeccuoHalbHON
NeSITETIbHOCTH, CBSI3aHHBIX C (DM3UKOM, IMOATOTOBKA K JalbHEHIIeMy OOYyYeHHIO B OSTOM
HaIpaBJICHUH.

JlocTikeHne 3TUX Lenel oOecrneynBaeTcsi pelleHHeM CIEAYIONMX 3a7ad B Ipolecce
u3ydeHus Kypca GU3MKU Ha YPOBHE CpeHero o0miero o0pa3oBaHus:

o npuoOpeTeHne CUCTeMBbl 3HAaHUM 00 0oO0muX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPUAX, BKIIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3HKY, 2TIEKTPOANHAMUKY, KBAHTOBYIO
(bU3KKY U 3JIEMEHTHI aCTPOPU3UKH;

o dopmMHupoBaHHE YMEHMH NPUMEHSTH TEOPETUUYECKHUE 3HAHMUA I OObSICHEHMS
(bu3NUecKuX SIBICHUH B MPHPOJE W JUIS MPHHATHS TMPAKTHYECKUX PEIICHH B MOBCETHEBHOMN
KHU3HH,

J OCBOCHHE CIIOCOOOB PEHICHHS PA3IUYHBIX 3a/1a4 C SIBHO 3aJaHHOW (DU3UIECKOM
MOJIENIBIO, 3ajJlad, I0JPa3yMEBAIOIIUX CaMOCTOSATENIbHOE CcO37aHue (DU3UYECKOH MOJIEeNH,
a/IeKBaTHOM yCJIOBUSIM 3aJ1auH, B TOM YHCJIE 33]]a4 MH)KEHEPHOTO XapaKkTepa,

J NOHUMaHUe (PU3UYECKUX OCHOB M MPHHLMUIOB ACHCTBHUS TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTMYECKHX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOIIYIO CPEaY;

J OBIIQJICHUE METOJAaMH CaMOCTOSITEIbHOTO IUIAHUPOBAaHHMS W IPOBEIEHUS
(¢u3MUecCKUX SKCIIEPUMEHTOB, aHajdM3a M MHTEpIpeTanuu HHGOpPMALUU, OIpeaeIICHUS]
JIOCTOBEPHOCTH MOJYYEHHOTO Pe3yibTara;



. CO3JaHUE YCIOBUM JUIs pa3BUTUSA YMEHHUH IIPOEKTHO-HCCIENOBATEIbCKOM,
TBOPYECKOH J1eATENIbHOCTH;

J pasBuUTHE UHTepeca K cdepaMm MpodhecCHOHAIBHONW IesTEeNbHOCTH, CBS3aHHOW C
(bu3uKON.

B coorBerctBun ¢ TpeboBanmsiMu PI'OC COO yrinyOnéHHBIH ypOBEHb H3YyYEHHS
yuebHoro mnpeamera «®Pu3uka» Ha YypOBHE CpeaHEro oOmero oOpa3oBaHHs BBIOMpaeTCs
00y4aroIyUMuUCs, IUIAHUPYIOIUMH IPOAOIDKEHHE 00pa3oBaHMs IO CIELUAIBHOCTAM (pU3HKO-
TEXHUYECKOT0 MpoduiIs.

Ha usydenne pusuku (yriyOnéHHBIM YPOBEHB) HA YPOBHE CPEAHETO OOIIEro 00pa3oBaHuUs
otBoautcs 340 gacos: B 10 kiacce — 170 yacoB (5 yacoB B Hepento), B 11 kitacce — 170 yacos (5
YacOB B HEJIEIIO).

[Tpenyaraemslii B mporpamme 1o (Gpu3mke nepeyeHb JabopaTOPHBIX U MPAKTUYECKUX PaboOT
SIBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JElTaeT BHIOOp MpPOBEACHUS J1a0OpaTOpHBIX padoT u
OTIBITOB C YUETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXcsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblid MeTO O3HAHUS NPUPOIBLI.

Ousuka — (yHIaMeHTalbHas Hayka o mpupoje. HayuHblii MeTOA MO3HAHHMS U METOMbI
UCCIICIOBaHMS (PU3NICCKUX SBIICHUH.

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

CriocoObl n3MepeHus: GU3NYECKUX BEIWYHH (QHAIOTOBBIE W IU(MPOBBIE H3MEPHUTEIHHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemrnoctu u3MepeHuil Gu3ndeckux BeITu4rH (a0CONIOTHAS U OTHOCUTENbHAS ).

MonenupoBanue (GpU3NUECKUX SIBICHUN M MPOLECCOB (MaTepuanbHas TOYKa, abCONIOTHO
TBEP/I0E TEI0, UJIeaIbHAsl )KUJKOCTh, UJI€AJIbHBIN T'a3, TOUEUHBIH 3apsn). ' unoresa. duznueckuit
3aKOH, TPAHUIIBI €r0 TpUMeHUMOCTH. Du3nyeckas Teopus.

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

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenne cuiabl TOKa W HANPSHKEHUS B ILEMH IOCTOSIHHOTO TOKa MPU TOMOIIA
AQHAJIOTOBBIX U MU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3nakoMcTBO ¢ 1 poBoil 1aboparopueit nmo ¢usuke. [Ipumepsl u3mMepeHus: PUINIECKUX
BEJTMYUH TIPU MOMOIIN KOMITBIOTEPHBIX JTATYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe JaBuKeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOro JBrkeHus. Cucrema
OTCYETA.

[Ipsimast 1 oOpaTHas 3a1a4u MEXaHUKH.

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

[Tepemenienne, CKOpPOCTh (CpenHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHCTeMbl koopAuHaT. CloKeHHe TepeMEIIeHU 1
CJI0)KEHHE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEMHOE ABUKEHUE. 3aBUCUMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHHS ¥ TTyTU MaTepUaIbHON TOYKHA OT BPEMEHHU U UX rpaduKH.

CBobOomHoe mazeHue. YcKopeHue cBOOOTHOTO majeHus. J[BrkeHue Tena, OpOIeHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MaTEPUAIIbHOU TOUKHU
OT BpEMEHH U UX TpauKu.

KpuBonuneliHoe nBuxeHue. J[BHkeHre MaTepruaIbHOM TOUKH 110 OKPYKHOCTH. YTJ0Bas 1
nuHenHas ckopocTh. llepwon m vactora oOpamienus. LleHTpocTpemMurensHoe (HOpMaabHOE),
KacaTeJbHOE (TaHTeHIIMAIFHOE) U TIOJTHOE YCKOPEHUE MaTepHalbHON TOUKH.

TexHu4yeckue yCTpONCTBA W TEXHOJOTMYECKHE MPOLECChl: CHUAOMETP, JABUKEHUE
CHapsJI0B, LIETIHbIE, IeCTepEHYAThIe U PEMEHHBIE Nepeay, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mogenb cucteMbl OTCUETA, UIUTFOCTPALINS KHUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

Crioco0bI uccae10BaHus ABMKCHUN.

NnnrocTpanus npeneapHoro nepexoia 1 i3MepeHue MrHOBEHHOM CKOPOCTH.



[IpeoOpa3zoBaHne MBHKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

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

HamnpaBnenue CKOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[Ipeobpa3zoBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHue nyTel, TPACKTOPHl, CKOPOCTEN JIBHMKEHHUS OJHOTO M TOTO K€ Teja B Pa3HbIX
cHUCTeMax OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

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

W3mepenne ycKOpeHUss TIpU MNPSIMOJIUHEHHOM PpPaBHOYCKOPEHHOM JIBIDKEHHUHM 10
HaKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOTO majieHus (P€KOMEHI0BAaHO MCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHne nBUWXKEHUS Teja, OpOIIEHHOTO TOPU30HTANBHO. [IpoBepKka rumoTe3sl 0 MpsiMOi
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3yuenue ABMKEHUS Tela MO OKPYKHOCTU C IOCTOSHHOM IO MOJIYJIFO CKOPOCTBIO.

WccnenoBanue 3aBUCUMOCTH Tieprojia OOpalieHusi KOHHYECKOTO MasiTHUKa OT €ro
MapaMeTpOB.

Tema 2. /lunamuxa.

[TepBriii 3akoH HptoToHa. MHeprinaibHbie cucTeMbl 0TcuéTa. [IpuHIMI OTHOCUTEIBHOCTH
[anunes. HeuneprmanbHbie CUCTEMBI OTCUETA (OMpEIEICHHIE, IPUMEPHI).

Macca tena. Cuina. [lpuHnumn cynepno3uiumu cui.

Bropoii 3akoH HeroTOHa 1711 MarepraibHOM TOUKH.

Tperuii 3akoH HproTOHA 1511 MaTepUanbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCHhI.

Cwia TsDKeCcTH. 3aBUCUMOCTh YCKOPEHHsI CBOOOJHOTO TIAJEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO IJIAHETHI M OT reorpaduueckoil mupoThl. JIBM>KeHHEe HEOECHBIX Tel M 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 tpenus. Cunia CONpOTUBICHUS MPHU JABHKEHUU Tella B JKUIKOCTH WU rase, eé
3aBHCUMOCTbH OT CKOPOCTH OTHOCUTEIIBHOTO JABUKECHHUS.

Hasnenue. 'unpocrarnueckoe nasnenue. Cuna Apxumena.

TexHu4eckne yCTpPOHWCTBA M TEXHOJOTHYECKUE TMPOIECCHI: TOMIIUITHUAKHN, JIBHUKCHHE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

HabGnronenne nBuKeHUs TEN B MHEPIHAIBHBIX M HEMHEPIIUATBHBIX CUCTEMaxX OTCUETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

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

CpaBHEHME PaBHOJCHUCTBYIOIIECH MPUIOKEHHBIX K Ty CUJI C MPOU3BEICHUEM MACChI Tejla
Ha €ro yCKOPEHHE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CHII, BOSHMKAIOIINUX B PE3YJIbTATE B3aUMOJCHCTBUS TEI.

N3Mepenne macce 1o B3auMOJICHCTBUIO.

HesecomocTs.



Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUU.

[lenTpoOEKHbIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

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

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

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

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

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

HccnenoBanue JBWKEHUS Opycka [0 HAKJIOHHOM IUIOCKOCTH C TEPEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3ydeHue ABUKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

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

VYcnoBust paBHOBeCUsI TBEPAOTO Tela.

YcroitunBoe, HeycToUMBOE, O€3pa3InYHOe PABHOBECHE.

TexHu4eckne yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTrble KOHCTPYKIIHH.

Hemoncmpavyuu.

VYcnoBust paBHOBeCHS.

Bunael paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue ycioBUi paBHOBECHUS TBEPIOTO TeJA, UMEIOIIETO OCh BPALCHUS.

KoHcTpyrpoBanue KpOHIITEWHOB U pacd€T CUJI YIPYTOCTH.

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

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

HNmnynsc MaTepuanbHONW TOUYKH, CUCTEMBI MaTepUabHBIX TOYeK. LleHTp macc cuctemsl
MaTepuaibHbIX TOYEeK. TeopeMa o ABMKEHUH LIEHTPA Macc.

HMnynbe cuiibl 1 H3MEHEHHE UMITYJIbCa Tefa.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

MomeHT umMmnynabca MaTepualbHON ToukH. IIpencraBieHne O COXpaHEHMM MOMEHTA
UMITYJIbCA B [IEHTPAIbHBIX MOJISIX.

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

MOIIHOCTD CHIIBL.

Kunerndeckast sHepruss MaTepHabHOM TOYKH. Teopema 00 M3MEHEHHH KHHETHYECKOM
SHEPIMM MaTepUaIbHON TOUKH.

[loTeHnmanbHble U HEMOTEHUUANbHBIE cWibl. [loTeHnunanbHas sHeprusi. [loTeHiuanbHas
SHEPrus ynpyro neGopMHpOBaHHOW NpYyKUHBI. [loTeHIMaNbHas SHEprus Teaa B OJHOPOJHOM



IpaBUTAlMOHHOM Moe. [loTeHnuanbHas 3Heprusa Teina B TPaBUTALMOHHOM II0JI€ OZHOPOJHOTO
n1apa (BHyTpH U BHe 11apa). Bropas kocMudeckas ckopocTb. TpeTbsi KOCMUYECKasi CKOPOCTb.

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

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

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

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

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

M3mepeHne MOITHOCTH CHJIBI.

W3meHeHne 3Hepruu Teia Mpu COBEPIIEHUN PAOOTHI.

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

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, PAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

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

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHJIBL.

HccenenoBanue cCoXpaHEeHUs UMITYJIbCA IIPU YIIPYTOM B3aWUMOJEHCTBHH.

W3mepenre KNHETHYECKON YHEPTUH Teja 110 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MTOTEHIUAIBHOM SHEpIUU NPY>KUHBI C pabOTOM CHUIIBI TPEHHUSL.

Onpenenenue paboOThl CHIIBI TPEHUS MPH JIBUKEHUH TeJa M0 HAKJIOHHON TIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka ¥ TePpMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOpUU.

OCHOBHBIE TOJIOKEHMSI MoOJIeKyJIsspHO-KuHeTndeckoi Teopun (MKT), ux onsiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHUCTBUS
YyacTUIl BellecTBa. MoJeNn CTpOEHUsI Ta30B, )KUJIKOCTEN U TBEPABIX TeN U 0OBSICHEHHE CBOMCTB
BElleCTBAa Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromos). KommuecTBo
BeniecTBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. TemmepaTypa u crocodbl e€ u3mepenus. lllkama temmnepatyp
Lenbcus.

Mopnenp wuaeanbHOro ra3a B MOJIEKYJSIPHO-KMHETHYECKOW TEOPHH: YacTHIBl Tas3a
JBHKYTCSI XAOTUYECKH U HE B3aUMOJAECUCTBYIOT APYT C APYIOM.

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

CBs3p MEXIy [aBJIEHUEM U CpPEAHEM KHHETUYECKOW DSHEpPrUel IOCTYNaTelbHOIO
TEIUIOBOIO [JBM)KEHUS MOJIEKYJ HAEIBHOrO Tra3a (OCHOBHOE YpaBHEHHE MOJIEKYJSPHO-
KWHETHUUYECKON TEOPUHU UJICANIBHOTO rasa).

CBs3p  aOCONIIOTHOM — TeMIepaTypbl TEPMOJMHAMHYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOM DHEPrUueH MOCTYyNaTeIbHOI0 TEIUIOBOIO JBUKEHUS €€ YaCTHLL.



TexHuueckue YCTpOICTBA U TEXHOJIOTMYECKHE TMPOILIECCHl: TEPMOMETp, Oapomerp,
MIOJy4YCHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTHULl BELECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buzaeopoiuk ¢ 3anuchio peaabHOr0 OPOYHOBCKOTO JBUKEHUS.

Juddyzus xxuakocTei.

Mognens onbita llTepHa.

[IpuTsxenue MoJIeKy.

Moenu KpUCTaNIMYECKUX PELIETOK.

HabGntonenue u ucciaenoBanue U30mpoLeccoB.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie padbomot, npaKmuKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEIIOBOTO PABHOBECHS MPU TEIUIOOOMEHE MEXITy
ropsiuei U X0JIOJAHON BOJOM.

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

N3yueHnue nu30X0opHOro mpoiecca.

N3yuenune nzobapHoro nporiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepmoanmHamuueckast (TH) cucreMa. 3agaHue BHEIITHUX YCIIOBUH s
TEPMOJMHAMMYECKOM CUCTeMbl. BHemHume w  BHyTpeHHHEe napameTpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMbI KaK CPEHHE 3HAYEHUS BEJIWYWH, ONMHUCHIBAIOIINX €€ COCTOSHHE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Havasio TepmMoanHaMuku. CaMONpPON3BOJIbHAS pellaKcalis TePMOAMHAMUYECKON
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

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

KBa3zucrarnueckrne u HECTaTUYECKUE MPOLECCHI.

DnemeHTapHas paboTa B TepMOANHAMHKE. Beruucienne paboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco®0 H3MEHEHHsS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKOU
cucTeMbl 06e3 coBepieHus padoTel. KOHBEKIHS, TETUIONPOBOIHOCTD, U3ITyUCHHUE.

KonuyectBo Temnorel. Temnoé€MkocTh Tena. YAelbHAas W MOJSpHas TEMI0EMKOCTH
BelllecTBa. YpaBHeHHe Maiiepa. YenbHas TeIUioTa CropaHus TomuiMBa. Pacuér komuyecTBa
TETJIOTHI TIpH Terutonepenaye. [lonstue o0 agnadbaTHOM Tporiecce.

[lepBblii 3ak0H TepMoauHAMUKU. BHyTpeHHsst sHeprus. KomuyectBo TemnoTsl u padoTa
KaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUU TEPMOJAUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOAMHAMUKM U1 PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOIAMHAMHMYECKON CHCTEMbl MPOXOIUT €AMHCTBEHHas aauabara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3aKk0H TepMOIMHAMUKHU 11 HEPABHOBECHBIX ITPOLECCOB: HEBO3MOXHO MEPENATh
TEIUIOTy OT OoJiee XONOMHOTO Tena K Oonee Harperomy 0e3 kommencanuu (Kmaysumyc).
HeoOpatumMocTh NpupOIHBIX TPOIECCOB.



[Tpunimne! geiicTBus TenmnoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/I. [ukn KapHo.

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

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

Hemoncmpayuu.

N3menenue TemmepaTypsl py auadaTH4eCcKOM pacIiupeHUH.

Bo3aymHoe orauso.

CpaBHeHHE YJENbHBIX TEIIIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHsI BHYTPEHHEH YHEPTHH.

UccnenoBanue annadbaTtHOrO Mpoiiecca.

KoMmbrorepHbie MOIENIN TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

N3mepenne yaenbHOU TeI0EMKOCTH.

WccnenoBanue nporiecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annadbaTtHOrO mpoiiecca.

W3yueHue B3aMMOCBS3M 3HEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJCHCTBUS U TeMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpezamnvie cocmoanusn eeuwiecmea. Pazoevie nepexoobl.

[TapooOpa3oBanue u KoHAeHcanus. Vicnmapenume wu kumeHue. YaenpHas TeruioTa
napooOpa3zoBaHMUs.

Hacpiiennsle ¥ HeHachlllleHHblE mapbl. KadecTBeHHass 3aBUCUMOCTh IJIOTHOCTH U
JIABJICHUs HACBHIIIEHHOTO Tapa OT TEeMIIepaTyphbl, UX HE3aBUCUMOCTH OT 00BbEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEpaTyphl KUTICHUS OT JaBJICHUS B KUKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIIOTHAS ¥ OTHOCUTENNbHAS BIAYKHOCTb.

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

Hedopmaruu tBEpHoro Tena. Pactsbkenune u cxxarue. Casur. Moayne FOwnra. Tlpenen
yrIpyrux aedopmaruii.

TemioBoe pacuiMpeHne KUAKOCTEH M TBEPABIX Tel, 00BEMHOE U IMHEHHOE pacIIupeHHe.
AHrapMOHHM3M TEIUJIOBBIX KOJICOAHWN YAaCTHI] BEIIECTBA KaK MPUYHHA TETJIOBOTO PACHTUPEHUS
Ten (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpa3zoBanue YHEPTUH B (PA30BBIX MEPEXOax.

YpaBHEeHHEe TEIIOBOTO OanaHca.

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

TexHuuyeckue yCTpOCTBA U TEXHOJOTUYECKHE TMPOIECChl: KUJIKUE KPUCTAIUIBL,
COBpPEMEHHBIE MaTepUaJIbI.

Hemoncmpayuu.

TeroBoe pacmmpeHue.

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue. Kunenue rnpu NOHMKEHHOM JaBJICHUU.

W3mepenne cuitbl HOBEPXHOCTHOTO HATSKEHUS.



OnBITHI ¢ MBUIBHBIMH TUIEHKAMH.

CmauuBanue.

KanumnspHsle siBneHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAITIMYECKOTO BELIECTBA.

Bunasr nedopmaruii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3yueHnne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEM.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbJA.

W3y4eHne CBOMCTB HACHIIIEHHBIX N1apOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa M OLIEHKA MaccChl IapoOB B IIOMEIIEHUH.

N3mepenune kod¢ppuIenTa moBepXHOCTHOTO HATSKCHUS.

Nzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMallii pe3HHOBOrO 00paslia OT MPUIIOKEHHON K HEMY
CHUJIBI.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexkmpuueckoe noie.

OnexTpuzanus Tel U €€ MposABICHUA. DJIEKTpPUYECKUM 3apsal. [[Ba Buaa 3JIEKTPUYECKUX
3apsanoB. [IpOBOIHUKM, NMANEKTPUKM U IOJIYIPOBOJHUKH. JJIEMEHTApHBIA DJIEKTPUUECKUN
3aps. 3aKOH COXpaHEHUs SJIEKTPUUECKOro 3apsiaa.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyoHa.

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

Hanpsok€HHocTs  anektpuueckoro mois. IlpoOnbiii 3apsa. JluHum HanpsokEHHOCTH
aneKTprudeckoro nosst. OJHOPOIHOE ANEKTPUUECKOE TTOJIE.

[ToTeHIMaIbHOCTh ANEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHIMANOB U HaIpsHKEHUE.
[TorenunanpHass  dHEpruss  3apsga B DJIEKTPOCTATHUECKOM  IIOJIE. [Torenunan
AIIEKTPOCTATUYECKOro Mouid. CBsA3b HANpsDKEHHOCTH IMOJII M Pa3sHOCTH IOTEHIMANIOB U
AIIEKTPOCTATUYECKOTO MOJIsl (KaK OJHOPOJIHOTO, TaK U HEOJTHOPOJIHOTO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJEH.

[Tone Toueunoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. Ilone paBHOMEpPHO
3apspkeHHOro mo o6wvémy mapa. Ilome paBHOMEpHO 3apsDKEHHOH OECKOHEUHOW ITOCKOCTH.
KaptrHbl mMHMN HANPS/KEHHOCTU ATUX TOJIEN M SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B AJIEKTPOCTATUYECKOM ITOJIE. Y CIIOBUE PABHOBECUS 3aPSJIOB.

JIMdIIEeKTPUKH B JIEKTPOCTaTUYECKOM IToJIe. J(ManeKTpuuecKas IpOHUIIaEMOCTh BELIECTBA.

Konnmencarop.  DJEKTpOEMKOCTh  KOHJICHCATOpa.  DJICKTPOEMKOCTh  IUIOCKOTO
KOH/JICHCATOpA.

[MapautenbHOe  COeMUHEHHME  KOHIEHcaTopoB.  IlociemoBaTenbHOE — COSIMHCHUE
KOHJICHCATOPOB.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

JIBm>keHue 3apsHKEHHON YaCTHITBI B OJHOPOIHOM AJIEKTPUUYECKOM TTOJIE.

TexHU4YeCKrne yCTPOMCTBA W TEXHOJOTHUYECKHE TMPOIECCHI: JIEKTPOCKOII, AJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alUTa, 3a3EMJICHHE JICKTPOIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Bau e
I'paada.

Hemoncmpayuu.



Y CTpolcTBO ¥ MPUHIUIT JEHCTBUSA SJIEKTPOMETPA.

DIEKTPUUECKOE MO0JIE 3apsyKEHHBIX IIaPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.

Monensb anexTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IIOJIE.

DneKTpocTaTUYecKast 3alluTa.

YCTpoKCTBO U IEMCTBHE KOHJAEHCATOPA ITOCTOSHHOW U IEPEMEHHON EMKOCTH.

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

DHeprus MEKTPUYECKOT0 MOJIs 3apsyKEHHOTO0 KOHAEHCATOpPA.

3apsiaKa U pa3psiKka KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

OueHka cu1 B3auMOJEICTBUSA 3apsKEHHBIX TEll.

Habumronenne npeBpalieHyst SHEPruu 3apsDKEHHOT0 KOHJIEHCATOpa B SHEPTUI0 U3JIyYEHUs
CBETOAMO/A.

N3yuenue npoTekaHusi TOKa B LIETIH, COAEPKALIEH KOHIEHCATOP.

Pacnpenenenne pa3sHOCTH TOTEHIUANOB (HANPSOKEHHS) TMPH  MOCIEAOBATEIHHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpudecKuili mok.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBus CylIecTBOBaHUS TOCTOSIHHOTO —3JIEKTPUYECKOro Toka. VcTouHuku ToKa.
Hampsokenne U u DZIC €.

3akoH OMa JJi yyacTKa LEMH.

OJIEKTPUYECKOE  COMPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
IPOBOJAHMKA OT €ro JUIMHBI U IUIOUIaJM TONEPEYHOrO0 CEUeHHUs. YeNIbHOE CONPOTHUBIICHUE
BEILECTBA.

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

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

MOoIIHOCTb 3JEKTPUUYECKOTO TOKA. TerioBasi MOLIHOCTb, BbIIEIsieMasi Ha PE3UCTOpeE.

OJIC u BHYTpEeHHEE CONPOTHUBJICHHE HMCTOYHHMKA TOKa. 3akoH Owma i TOJIHON
(3aMKHYTO) 2JIeKTpUUeCcKOl 1enmu. MoIHOCTh UCTOYHUKA TOKa. KOpoTKOe 3aMbIKaHHeE.

Konzgencarop B 11enu NOCTOSIHHOTO TOKA.

TexHuueckue YCTpPOHCTBA M TEXHOJOTMYECKHE IIPOLIECCHl: aMIIEPMETP, BOJBTMETP,
peocTar, CYETUHUK AIEKTPUUECKOM SHEPTHUH.

Hemoncmpayuu.

N3mepenne cuitbl TOKa ¥ HAMPSKSHMUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HANpsDKEHUS U PE3UCTOpa, JIamIlbl
HaKaJIUBaHUs U CBETOIUO/IA.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJHMKOB OT JJIMHBI, IUJIOLIATU
MONEPEYHOI0 CEYEHUSI U MaTepHaa.

HccnenoBanue 3aBUCHMOCTM  CHJIBI TOKA OT CONPOTUBIIEHHS HIPU  MOCTOSTHHOM
HaIpsKECHUU.

ITpsimoe m3mepenne DJIC. KopoTkoe 3aMbIkaHUE TalbBaHUYECKOIO JIEMEHTA M OLEHKA
BHYTPEHHETO CONPOTUBIICHUS.



Cnioco0OnI coeqrHEHUsT UCTOYHUKOB Toka, JJ1C GaTapeii.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKY MOJIFOCAMU UCTOYHHUKA TOKA OT CHJIbI TOKA
B LICTIH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBaHre CMEIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA OT HAIIPSDKCHUS JJIS JIaMITbl HAKaJIUBAHUS.

YBenuueHue npezena u3MepeHus amrepmerpa (BoJIbTMETPa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

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

Hccnenoanue pa3HOCTH MOTEHIIMAIOB MEXKIY MOJIFOCAMU UCTOYHHKA TOKA OT CHJIBI TOKA
B IICMH.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOIITHOCTH UCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DnekTpuueckas MPOBOAMMOCTh PA3IMYHBIX BEIIECTB. OJEKTPOHHAS MPOBOJUMOCTD
TBEPABIX ~ METAJUIOB.  3aBUCUMOCTb  COINPOTUBIEHUS  METANIOB  OT  TeMIepaTyphl.
CBepXnpoBOAUMOCTb.

DIIeKTpUUYECKHil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MpPUMECHAsh MPOBOAMMOCTH MOJYIPOBOJIHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBoHUKOBBIE TPHUOOPHI.

DONEKTPUUECKUH TOK B JIEKTPOJIUTAX. DJIEKTPOIUTUYECKAsT TUCCOLMALUA. DIIEKTPOIIU3.
3axonbl Dapazes ISt 3JIEKTPOIH3a.

OneKTpuueckuii TOk B Tra3ax. (CaMOCTOATENbHBIM W HECAMOCTOSATEIBHBIN pa3psi.
Pa3znuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHU4YecKkne YCTPONCTBA M TMPAKTUYECKOE NPUMEHEHHUE: Ta30pa3psaHbie JIAMIIHI,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOJIMOJ, TallbBaHWKa, padUHUPOBAHWE MEAM, BHIIUIABKA AIIOMHHHS, OSJIEKTPOHHAS
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYypPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

3akoHsl nekTposinza dapanest.

HckpoBo# pa3psa v MPOBOAMMOCTh BO3AyXa.

CpaBHeHUE MPOBOIMMOCTH METAILJIOB U MOJIYIPOBOJIHUKOB.

OIHOCTOPOHHSISI TPOBOJIMMOCTD AHO/IA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HabGnronenue anexrponusa.

W3mepenue 3apsia OJHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHHS] TEPMOPE3IUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH IUOJA.

Du3nYeCKUl MPAKTHKYM.

CniocoObl u3Mepenust (U3MUECKUX BETUYUH C UCTOIb30BAaHUEM aHAIOTOBBIX U IIU(POBBIX
U3MEPUTENbHBIX TMPUOOPOB H KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCUTEIIbHBIE  TOTPEIIHOCTH  HM3MepeHud  ¢usnueckux BenuunH. OlleHKa  TpaHUIl
MOTPEIIHOCTEM.



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

MexknpeaMeTHbIe CBS3H.

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

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

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

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX ~ OpPraHM3MOB, TEIUIOBOE  3arpsi3HEHHE  OKPYXKArolled  Cpelbl,  yTWIn3alus
OMOOPraHMYECKOTO TOIUIMBA JJISl BBIPAOOTKH «TEIJIOBOM» M 3JIEKTPOIHEPTHH, MMOBEPXHOCTHOE
HATSDKEHUE U KaWUISIPHBIC SBJICHUS B IPUPOJIE, STIEKTPUUECKUE SBJICHUS B )KHUBOM MPUPOJIE.

Xumua: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, MoJIy4YeHne HAHOMATEepUaoB, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEH U
ra3oB, OKHUJIKHE KPHUCTAJIBI, DOJIECKTPUUYECKUE CBOMCTBA METAUIOB, AJIEKTPOJIUTHUYECKAS
JIUCCOITMAITNS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOTIHSI.

T'eozpaghus: BnaxxHOCTh BO3yXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozusa: nipeoOpa3oBaHue IBUKEHHUM C UCMIOIB30BAHUEM MEXaHU3MOB, YUET CYXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTHYECKHE KOHCTPYKIHMH (KPOHINTEHH, pemeéTdyarpie
KOHCTPYKIIMH ), UCTIOIB30BaHUE 3aKOHOB COXPAHEHUs MEXaHUKU B TEXHUKE (THPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CrOpaHMs, MapoBas TypOWHa, OBITOBOW XONOIWJIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHUSI COBPEMEHHBIX MaTepHaioB, B TOM YHCIIE
HAaHOMATEepHaloB, M  HAHOTEXHOJOTMH,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30paA3PSIAHBIC JTAMITBI, TOTYITPOBOHUKOBBIE MPUOOPHI, TaThbBAHUKA.

11 KUIIACC

Pasznea 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumoneiicTBue MOCTOSIHHBIX MAarHUTOB M TNPOBOJAHUKOB C TOKOM. MarHuTHOe mMoJe.
BekTop marHuTHOM MHAYKIMH. [I[puHIMN Cyriepno3niiny MarHUTHBIX NOJIeH. JIMHNKM MarHUTHOM
WHIYKITUH.

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

Cuna Amrmepa, €€ HanpaBJIECHUE U MOYJIb.

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

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



TexHHYECKHE yCTPOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: IPUMEHEHHE ITOCTOSHHBIX
MarHuToB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpoJABUraTesb SkoOu, YyCKOpPUTEIU
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nMHMH MHAYKUMM MarHuTHOTO IO IIOJIOCOBOTO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KaprvHa J5MHMM MarHUTHOM HHIYKUMHM [OJSA JUIMHHOTO IIPSIMOrO IIPOBOJHUKA U
3aMKHYTOT'0 KOJIBLIEBOTO IIPOBOJIHUKA, KATYILIKH C TOKOM.

B3anmopneicTBue IByX MPOBOAHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

HaOnronenue nBUkKeHUs MydKa 3J€KTPOHOB B MArHUTHOM I10JIE.

[TpuHIMN AeCTBUSA 3IEKTPOU3MEPUTENLHOIO IPUOOPAa MAarHUTOIEKTPUUECKONH CUCTEMBI.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomol, RPAKMUKYM.

HccenenoBanue MarHUTHOTO I10JIS TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (eppOMarHeTHKOB.

HccnenoBanue JeMCTBUS IOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuibl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHYKIIUM HA OCHOBE N3MEPEHUS CUIIbI AMIIEpa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHuTHOM MHAYKIMH. [loTOk BekTopa MarHMTHOM HHAyKuuu. DJC
MHAYKIMU. 3aKOH 3JEKTPOMarHUTHON uHAyKuuun Papanes. BuxpeBoe 3iieKTpuyeckoe IoJie.
Toku dyko.

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

IIpaBuno Jlenna.

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

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHudyeckne yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHl: HMHAYKIMOHHAs IICYb,
COJIEHOM/I, 3aIIMTAa OT 3JIEKTPU3ALMHU TEN TP JIBUKEHUN B MATHUTHOM I10JIE€ 3€MIIH.

Hemoncmpayuu.

Habmroienue siBieHus 31eKTpOMarHuTHOM WHIYKIIUH.

Uccnenoanue 3aBucumoctd IC HHIAYKIMM OT CKOPOCTH HW3MEHEHHS MAarHUTHOTO
IIOTOKa.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

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

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKkmuKym.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

OnpeneneHne NHAYKIMHA BUXPEBOTO MarHUTHOT'O TIOJISI.

HccnenoBaHue sBIE€HUS CAMOUHTYKIUH.

COopka MoAEH MEKTPOMAarHUTHOIO TeHepaTopa.



Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cuctema. CBOOOIHBIE KOJICOAHMSI.

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

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

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

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

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

Hemoncmpayuu.

3anuch KojaebaTenbHOr0 ABUKCHHUS.

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

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

HccnenoBanue konebaHWl Tpy3a HAa MAaCCUBHOM IMpPYXKHHE C IeNbi0 (OPMUPOBAHUS
npeJcTaBlIeHU 00 naeaabHON MOJENN NPYKUHHOTO MasiTHUKA.

3aK0oH COXpaHEHUs YHEPTUHU TIPU KOJIEOAHUSIX TPy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIEHHBIX KOJICOaHHIHA.

Habmtoienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

N3mepenue nepuoia cBOOOAHBIX KOJIEOaHUN HUTSHOTO U IPY>KUHHOTO MasiTHUKOB.

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

N3yueHue ABUKEHUS HUTIHOTO MAasTHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

UccnenoBanue yObIBaHUS aMILTATY/IBI 3aTYXAOIIUX KOJIEOaHMIA.

HccnenoBaHue BRIHYKIECHHBIX KOJICOAHHIA.

Tema 2. dnexkmpomaznumnuole Koredanus.

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

3aKOH COXpaHEeHHsI SHEPTUU B HI€aTbHOM KOJeOaTeIbHOM KOHTYPE.

3aTtyxaromuye DJIeKTPOMarHuUTHbIE KojeOaHus. BBIHYXICHHBIE DJIEKTPOMArHUTHBIE
KoJIeOaHwusl.

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

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

Wneanbublii Tpanchopmarop. [IponsBonacTBo, mepenaya U noTpeOIeHUE SIEKTPUIECKOM
SHEPTUHU.



OKOJIOTMYECKUE PUCKU NPU IPOU3BOACTBE 3JIEKTpodHEepruu. KynbTypa HCHOab30BaHUS
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HHU.

TexHuuecKkne YCTPOMCTBA M TEXHOJOTHYECKUE TMPOLECCHI: JIIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, IMHUU AJIEKTpoIepeaay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

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

OcuorpamMMbl 3J1IEKTPOMAarHUTHBIX KOJIEOAHUH.

['eHepaTop He3aTyXalIIUX IEKTPOMArHUTHBIX KOJIeOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, karymika HHIYKTUBHOCTU U KOHJEHCATOP B LIEMIH IEPEMEHHOI0 TOKA.

Pe3onaHc npu mociaenoBaTeIbHOM COEAMHEHUU PE3UCTOPA, KAaTYIIKHM WHAYKTUBHOCTH U
KOHJIEHCATOPA.

YCTpORCTBO M IPHHIIKIT ACUCTBHS TpaHCcHopMaTopa.

Mopeinb TUHUY AIIEKTPOIEpEAAUN.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

Wzyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIeI0BaTEIbHO COSAMHEHHbBIE KOHIEHCATOD,
KaTYUIKy U pEe3UCTOp.

Habmtoienue 3neKTpoMarHuTHOTO Pe30HAaHCA.

Hccnenoanue padoThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOT'0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAazHUMHbBLE 60IHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHus. [lomepednsle M IpoAobHBIE
BosIHBL. Ilepuon, ckopocTe pacnpocTpaHeHHs M AjauHa BOJIHBL. CBOMCTBA MEXAHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKius.

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

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

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

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaXKEHHE, MPEIOMJIEHHME, IOJISIpU3alns,
uHTEephepeHIMs U AUDPaKIIHSL.

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

[TpuHIIMIIBEI paIOCBA3U U TeNEBUICHUS. Paqnonokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
pamap, paauoONpUEMHMK, TeENeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbpTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTpaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTH JJUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habmionenue oTpaxxeHus U MPEIOMICHHSI MEXaHUYECKUX BOJH.

Habmonenue narepdepeHunn 1 [uppakiind MEXaHUYECKUX BOJIH.

AKyCTHYECKUI PE30HAHC.



CBolicTBa yJIbTpa3ByKa M €ro MpUMEHEHHE.

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

HccnenoBanue  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTpPaXK€HUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepGepeHIns.

Oo6HapyxeHne HHPPAKPACHOTO U YIBTPAPUOIECTOBOTO U3TYICHHIA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHUs: 3ByKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

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

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

[Ipenomnenune cBera. 3aKkOHBI MpEIOMJICHUS CBeTa. AOCOJIOTHBIM TOKa3aTelb
npesnoMieHuss. OTHOCUTENbHBIA MOKa3aTenb MpeaomiieHHus. [locTOSHCTBO 4acTOThl CBeTa M
COOTHOUIEHHUE JIIMH BOJIH MPU NEPEX0Je MOHOXPOMATHYECKOTO CBETA YEpe3 IpaHully pasjena
JIBYX ONTUYECKUX CPEI.

Xon nyueit B npusme. ucnepcus csera. CinoxHbli coctas Oenoro cBera. LIBer.

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

Cobuparomue W paccewBarouiye JUH3bL. ToHKas nuH3a. DOKYyCHOE paccTOSHUE U
ONTHUYECKasl CUJIa TOHKOM JMH3bl. 3aBUCHMOCTh (DOKYCHOT'O pacCTOSIHUSI TOHKOH chepuueckoit
JIMH3BI OT €€ TeOMETPUU U OTHOCUTENILHOTO MOKAa3aTess IPeIoMIICHUS.

dopmyiia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xox ny4a, IpOUIEANIEro JIUH3Y MO TPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKOU OCH.
[TocTpoenre n300pakeHU TOYKK U OTpE3Ka MPSAMON B COOMPAIOIINX U PAaCCEUBAIOIIUX JTMH3AaX
U UX CHUCTEMaXx.

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

[Ipenenbl IpUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonmnoBas onrtuka. WHrepdepennus cera. KorepeHTHbIe HMCTOYHUKH. Y CIOBHS
HaONIOZICHUSI MAaKCUMyMOB W MHHHMYMOB B HWHTEP(PEPEHIIMOHHOW KapTUHE OT JABYX
KOT€PEHTHBIX HCTOYHUKOB. [IprMepsI kitaccuuecknx HHTEp(EPEHITMOHHBIX CXEM.

Hudpakmus cBera. [JudpakiuuonHas pemérka. YcioBue HAOMIOACHHUS TIJIAaBHBIX
MaKCHUMYyMOB TP MaJIeHUA MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHu4yeckue yCTpOMCTBA W TEXHOJOTUYECKHE TMPOIECChl: OYKH, JyIa, MNEepPUCKOII,
dboToanmapar, MHUKPOCKOI, TMPOESKIIMOHHBIN ammapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccnenoBanue npenomMiIeHus CBETa.

Habmroienue noaHoro BHyTpeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccenenoBanue xoa CBETOBBIX MTYYKOB Yepe3 INIOCKONAPAILIEIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.

Mopenu MUKpOCKOTa, TEIECKOIIA.

Hab6nronenue natepdepeHIium cBeTa.



HaOnroneHue 1BETOB TOHKUX IUIEHOK.

HaGmonenue nudpakiuu cBera.

N3yuenne qupakinOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucrnepcuu cBera.

Habmronenue noisipu3aniu cBeTa.

[TpuMeHeHHe NOISAPOUIOB [T U3YUEHHS] MEXaHUYECKUX HAINPSDKEHUH.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

W3mepenue nokasaTesis NpeoMIICHHs CTEKIIA.

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

N3mepenue poKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenue n300paXkeHUs B CUCTEME U3 MJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenne n300paxeHUs: B CHCTEME U3 JBYX JIMH3.

KoHcTpynpoBanue TeneCKOMMYECKIX CHCTEM.

HaGnronenue nudpakunu, MHTEpHEpEeHIUHN U NOJSpU3aluK CBETA.

N3yueHue noasipus3aluy cBeTa, OTPaXXEHHOTO OT NOBEPXHOCTHU AUIIEKTPHUKA.

N3yuenne naTEpGEpEHIINN Ja3€PHOTO U3TYICHUS Ha IBYX LIEIISX.

Hab6mronenue nucniepcumu.

HaGnronenue u uccnenoBanue AM(PpPaKkMOHHOTO CIIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yeHne criekTpa U3ITydeHHsT CBETOAMOAA TTPH TIOMOIIH TU(PAKIIMOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cielUAJIbLHOM T€OPUU OTHOCUTEIbHOCTH.

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

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcioBue
npuIMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIUIeHHe BPEMEHH M COKpalleHHe
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 YacTHUII.

YyeHnueckuit HKCIIepUMEHT, JabopaTOpHbIe pabOThI, MPAKTUKYM.

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

Pa3nea 7. KBantoBasi pusuka.

Tema 1. Kopnyckynapnuo-601no80il Oyaiusm.

PaBHOBecHOE TEMIOBOE W3Iy4YeHHE (M3JIy4eHHE aOCONIOTHO YEPHOrO Teia). 3aKOoH
cmenienust Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

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

JlaBneHue cBeTa (B 4YaCTHOCTH, MABJIEHHE CBETa Ha aOCOJIOTHO IOITIOUIAIONIYI0 U
abcooTHO OoTpaskarollyio mosepxHocth). OnbiTh I1. H. JleGenena.



BosHoBbie cBoiicTBa wactull. Bonnbl ne bpoitns. JlnvHa BosHbl ne bpoing u pasmepsl
00JlaCTH  JIOKaNW3alMK  JABWXKYLIEHCs 4acTullbl.  KopmycKylsipHO-BOJTHOBOM — Ayalau3M.
Judpakius 37eKTPOHOB Ha KPUCTAIIIAX.

Crnenuduka uzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéunocTe [ efizendepra.

TexHuuyeckue ycTpoWcTBa M TEXHOJIOTHYECKUE IMPOLECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
dboTogaTuuK, TYHHEIHHBIA MUKPOCKOII, COTHEUHAsi 6aTtapesi, CBETOANOI.

Hemoncmpayuu.

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUS! TIOIYTIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Conneuynas 6arapes.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npAKMUKym.

HccnenoBanue horope3ucropa.

N3mepenue noctossHHOM [Inanka Ha ocHOBe rccnenoBanus hotodddekra.

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

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICJIOBAHUIO CTpOeHUs aToMa. [imanerapaas Mmoens atoma Pesepdopra.

[Toctrymarer Bopa. M3nydenne u moriomeHne (OTOHOB IMPH TEPEXOje aromMa ¢ OIHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOAA.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3TyueHue ceera. Jlazep.

TexHu4yeckne yCTpPOHMCTBA M TEXHOJOTHYECKHUE TMPOIECCHI: CHEKTPAIbHBIM aHaINU3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTE.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopuvie padbomot, npaKmuKym.

HabGmronenue nuHeyaToro crexkTpa.

HccnenoBanue cnekTpa pa3pekKeHHOro aTOMApHOI'O BOJOPOJa U U3MEPEHHE MOCTOSHHON
Pun6epra.

Tema 3. Quzuka amomHnoz0 A0pa u INEMEHMAPHBIX YACHUY,.

Hyxnonnas monens simpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe 4ucio sjpa.
N3oTomnsl.

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

3aKOH paguOaKTUBHOrO pacmnana. PagmoakTuBHBIE H30TONBI B mpupone. CBorcTBa
MOHU3HUPYIOUIETO U3NydeHUs. BiausiHue painoakTUBHOCTH Ha JKUBbIE OpraHnu3Mbl. EcTecTBEeHHBIN
¢don uznyuenus. Jlozumerpus.

DHeprus CBSI31 HYKJIOHOB B sizipe. SnepHsbie cuibl. [ledekT macchl sapa.

SAnepupie peaknuu. Jlenenne wu cuHTe3 saep. SnepHeie  peakTopbl. [Ipobiembr
YOPaBJISIEMOTO  TEPMOSIAEPHOTO CHUHTE3a. KOJOTMYECKHE aClEKThl Pa3BUTHUS  SIEPHOM
SHEPIeTUKHU.

Mertoabl perucTpauuu U UCCIEI0BAaHUS JIEMEHTAPHBIX YaCTHL.



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

®usuka 3a npeaenamu CtannapTHol Mojenu. TémMHast Matepust U TEMHas SYHEPTUSL.

EnunctBo duznyeckoil KapTUHBI MUpA.

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

Yuenuueckuit sxkcnepumenm, nabopamopnvie padbomot, npaKmuKym.

HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIH30BAHUEM JI03UMETPA.

W3ydenue norionieHus 0eTa-4acTul] aTFOMHUHACM.

Pa3nen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH.

Otanbl  pa3BUTHS  acTpoHOMuHW. [IpukiagHoe W MHPOBO33PEHUECKOE 3HAUCHHE
actpoHoMud. [IpUMEHUMOCTh 3aKOHOB (HU3UKKA JUII OOBSCHEHUS TPHUPOJBI KOCMHYCCKHX
00BEKTOB.

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

Bup 3Bé31H0r0 HeOa. Co3Be3nus, spKue 3BE3/1bl, INIAHETHI, UX BUAUMOE JIBUKEHUE.

ComnneyHas cuctema.

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

3BE3/1bl, KX OCHOBHBIE XapakTEPUCTUKU. Jluarpamma «CHEKTpaJbHBIA Kjlacc —
CBETUMOCTBY. 3BE3/bI TJIABHOU TMOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTbY JIJIst
3BE31 TUVIABHOM  TMOCJENOBAaTENbHOCTH. BHyTpenHee crpoenne 3BE31. COBpEMEHHBIE
MIPEACTABJICHUS O IPOUCXOKACHUH U 3BOOIMH COJIHIIA U 3BE3/1. DTaIbl )KU3HU 3BE3L.

Mneunsiii [1yts — Hama ["anaktuka. [Tonoxxenue n neuxkenne Connua B ['anaktuke. Tumnst
rajakTuk. Pagnoranaktuku u kBazapbl. UEpHBIE ABIPHI B sIpax rajakTHK.

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

Macmrabnas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npobieMbl aCTpOHOMUH.

Yuenuueckue naonrooenus.

HaGmronenuss 3B&3mHOTO Heba  HEBOOPYXKEHHBIM  TJAa30M C  HCIIOJIB30BAaHHEM
KOMIBIOTEPHBIX TMPWJIOKEHUNW MJIsi  ONpeAeNieHUs] TOJOXKEHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31us1 CeBEpHOTO MOTYIIapHsl U sIPKUE 3BE3IBI.

Hab6nronenus B Teneckorn JIyHbI, TUIaHET, TYMAaHHOCTEH U 3BE3THBIX CKOTUICHH.

Du3nYecKHl MPAKTUKYM.

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

[IpoBeneHNEe KOCBEHHBIX HW3MEPEHHM, WCCIEJOBAHUNA 3aBUCHUMOCTEH  (pU3MUecKux
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX TMIOTe3 (BbIOOp M3 pabOT, OMUCAHHBIX B TEMATHUYECKUX
pasnenax «Y4eHHYECKUH IKCIIEPUMEHT, 1a0opaTOpHbIE pabOThI, TPAKTUKYM»).

O0o0maroniee NOBTOpPeHHUeE.

OO0o0OmieHne W CUCTeMaTu3alusl  COACepX aHWsl  pas3neinoB kKypca «MexaHHKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DJIeKTpoauHamukay, «KoneOaHus U BOJHBIY,



«OCHOBBI CIieUANbHON TEOpPUHM OTHOCUTENbHOCTH», «KBaHTOBas @u3uka», «IIEeMEHTHI
ACTPOHOMHH U acTPODUZUKIY.

Ponp ¢u3mku u acTpoOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
STUYECKON cdepax [eATeNbHOCTH YeloBeKa, pPOjdb M MeCTO (U3MKH M acTPOHOMUU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, 3HAYCHHE OMNHCATEIbHOW, CHCTEMaTU3UPYIOLIEH,
OOBSICHUTENIBHOM U MMPOTHOCTHYECKON (DYHKIMIA (pr3nuecKor TeOpHH, poib GU3NIECKON TeOpUu
B ()OPMUPOBAHUU TMPEACTABICHUN O GU3NYECKON KapTHHE MHPA, MECTO (U3UYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 11 Kiacce OCyIIECTBISIETCS C YIETOM
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTHKH, OWOJIOTHH, XHMHUH,
reorpauu ¥ TEXHOJOTHU.

Mesicnpeomemusie nOHAMUA, C6A3AHHbBIE C UYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, Hay4YHbIA (DakT, rumore3a, (Qu3uUeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHKE, MOJICIh, H3MEPEHHE, TTOTPEITHOCTH U3MEPEHUHN, H3MEPUTETHHBIC
npuoOopsI, IU(poBas 1ad0paTOPHs.

Mamemamuka: peuieHre cucteMbl ypaBHeHUi. Tpuronomerpudeckue QyHKIHH: CUHYC,
KOCUHYC, TaHTCHC, KOTAHTE€HC, OCHOBHOC TPHTOHOMETPHYECKOE TOXKICCTBO. BEKTOpHI M WX
MPOSKIIMA HAa OCU KOOPIHMHAT, CIOKEHUE BEKTOPOB. [IpoM3BOMHBEIC 3JIEMEHTAPHBIX (DYHKIIUU.
[Tpu3naku mo100Us TPEYrOIbHUKOB, OMPEIeIeHNE TUIOMIAIN TUIOCKUX GUTyp U 00bEMa Te.

buonozua: >nektpuveckue SBICHHUS B KUBOM MpUpoJe, KoseOaTelbHbIE IBHKEHUS B
JKUBOW  TIpUpOJAE,  JKOJOTHYSCKUE  PUCKA  TPU  TPOU3BOJACTBE  AJICKTPOIHEPIHH,
JJIGKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOMIEH Cpelbl, YJIbTPa3BYKOBas JIMArHOCTHKA B
MEAUIIMHE, ONITUYECKUE SIBJICHUS B )KUBOU MPUPOJE.

Xumusa: CTpOCHHE aTOMOB M MOJIEKYJ, KpPUCTAIIIMYEcKass CTPYKTypa TBEPABIX Tel,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUTMUECKOHN PEIIETKY, CIIEKTPAIBHBIN aHAIN3.

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

Texnonozusa’. npuMeHEeHNE MTOCTOSHHBIX MarHUTOB, AJIEKTPOMATrHUTOB, IEKTPOABUTATENb
SxoOm, reHepaTop TEPEeMEHHOTO TOKa, WHAYKIIMOHHAS TIeYb, JIMHHUH O3JIEKTpoIepenad,
QJIGKTPOJIBUTATENb, pPajiap, pPaaIuONPUEMHUK, TEIIeBU30p, aHTeHHa, TenedoH, CBU-neus,
yIbTPa3ByKOBasi IHArHOCTUKA B TEXHUKE, MPOCKIIMOHHBIM armapar, BOJIOKOHHAs OITHKA,
conHe4Has Oarapesi, CIyTHUKOBbIE MPUEMHUKH, S/IEPHAsI JHEPTETUKA U HKOJIOTHUECKUE aCTIEKThI
€€ pa3BUTHSL.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOITPAMMLI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMAJIMUYHOCTHBIE PE3VYJIBTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHoCTHBIE pe3yJIbTAThl OCBOCHHS yueOHOro mpenMera «Du3nKa» JTOJDKHBI OTPakKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIIMEH JUYHOCTH, CHCTEMON IICHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOXKIICHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSAM POCCHUHCKOro  00IIecTBa,
paclIMpeHre XKU3HCHHOTO OIbITa W ONbITA ACSITEILHOCTH B IMPOIECCE PEeaTu3allid OCHOBHBIX
HAIPaBIICHUH BOCIIUTATEIBHOMN JICATEILHOCTH, B TOM YHCJIC B YACTH:

rPaskIaHCKOro BOCIIMTAHUS:

e chOpMHUPOBAHHOCTh TPAKIAHCKOW TO3HMIIMH OOYYArOMIETOCS KaK aKTHBHOTO W
OTBETCTBEHHOT'O WICHA POCCUICKOT0 00IIEeCTBa,

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

® TOTOBHOCTHh BECTH COBMECTHYIO JESITENbHOCTh B MHTEPECAX I'PAXXIaHCKOTro OOIIeCTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allHH;

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

® TOTOBHOCTHh K TYMAHUTAPHOW U BOJIOHTEPCKOM IEATEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

¢ chopMHPOBAHHOCTH POCCUUCKON TPaXKIaHCKON HUIEHTUYHOCTH, TAaTPUOTH3MA;

® I[ICHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHHUSM POCCHHCKUX
yUY€HBIX B 001aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

e chopMHpPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUYECKOTO TTOBEICHUS;

® CINOCOOHOCTH OILIGHWBAaTh CHUTYyallUId W TNPUHUMAaTh OCO3HAHHBIE  PEIICHHUS,
OPUEHTHUPYICh HA MOPaIbHO-HPAaBCTBECHHBIC HOPMBI W IICHHOCTH, B TOM 4HCIE B
JIESITETbHOCTH YYEHOTO;)

® OCO3HaAHHE JUIHOTO BKJIAJa B IOCTPOCHHUE YCTOMIMBOTO Oy IYIIETO.

ICTETHYECKOr0 BOCIIUTAHUS

® OCTETHMYECKOE OTHONICHHWE K MHpPY, BKIIOYAs 3CTETUKY HAyYHOTO TBOPYECTBA,

npucymero Gu3snvdeckon HayKe.
TPYAOBOI0 BOCHUTAHMS:

e HHTEpeC K pa3nu4yHbIM cdepaMm MNpoPecCHOHATHHON ACSITeNbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3UKOI U TEXHHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOp Oymymieit
npoeccru M pean30BbIBATH COOCTBEHHBIC KU3HESHHBIC TUTAHEI;

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

IKO0JIOrHY€eCKOr0 BOCIIMTAHUA:

e chOpPMHPOBAHHOCTh JKOJOTUYECKOW KYJIBTYpPhI, OCO3HAaHHE TJIOOAIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

® [UJJAHMPOBAHUE W OCYILECTBICHUE JICUCTBUIM B OKPYKAIOLIECH Cpe/le HA OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA;



paciipCHUC OIbITa ACATCILHOCTU 3KO0JIOTHYeCKOM HAIIpaBJICHHOCTU Ha OCHOBC
HUMCIOIIUXCA 3HAHWH 110 (1)I/I?>I/IK€.

IHCHHOCTH HAYYHOI'O IIO3HAHMSL

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

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHbIE YHHBeEPcAJIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble Jlornyeckune AefcTBUA:

CaMOCTOSITENIEHO (DOPMYITUPOBATh U AKTyaIH3UPOBATH MPOOJIEMY, pacCMaTpHUBATh €&
BCECTOPOHHE;

OINPEACIIATD LUENH NEATEIbHOCTH, 3aJaBaTh IApaMETPbl U KPUTEPUU UX JTOCTHIKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHST B PACCMATPUBACMBIX (DU3HYECKHUX
ABJICHUSX;

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

BHOCUTb KOPPEKTUBBI B JEATECIIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB LIECIIAM,
OLICHUBATh PUCKHU ITOCIEACTBUM NEATEIBHOCTH;

KOOPJIMHUPOBAaTh U BBINOJHATH PabOTy B YCIOBHSIX pEAIbHOI0, BUPTYaJbHOTO U
KOMOHMHUPOBaHHOTO B3aUMOECHCTBUS;

pa3BUBATh KPEaTHMBHOE MBIIIUIEHUE MTPH PEILICHUH )KU3HEHHBIX POOIIEM.

ba3oBble nuccienoBarejbcKue AeiCTBUA.

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

BJIQJIETh HAaBBIKAMHU Y4YEOHO-UCCIIEOBATEIbCKOM W TMPOEKTHOW JEeATENbHOCTH B
ob0nactu (U3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOMCKY
METOJIOB peHIeHUS 3amad  (PU3NICCKOro COACpKAHUS, NPUMEHEHUIO Pa3TMYHBIX
METOJIOB MIO3HAHUS;

BJIQJICTh BUJIAMHU JICATEIHHOCTH IO MOJIYYCHUIO HOBOTO 3HAHMSI, €r0 WHTECPIIPETAIINH,
peoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYAllUIX, B TOM YHUCIE MIPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIC CBSI3W M aKTyallU3UpOBATh 3aJady, BBIJIBUTaTh
TUTNOTe3y € PpeIIeHHs, HaxXxOJUTh apryMEHTBl JUIS JIOKA3aTelbCTBA CBOHUX
YTBEPXKICHHM, 33]1aBaTh MapaMeTPhl K KPUTEPHH PEIICHUS;

AHAIM3UPOBATh TOJTYYCHHBIE B XOJ€ PEIICHUS 3a7add pPe3ylbTaThl, KPUTHYCCKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSX;
CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a7]a4 B 00pa30BaTEILHOMN JEATEILHOCTH, B
TOM YHCJIC TIPHU U3YUEHUH (DU3UKH;

JIaBaTh OIIEHKY HOBBIM CHTYAIIHsIM, OLEHHUBATH IPUOOPETEHHBIHN OIIBIT;

YMETh TICPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITCIHHOCTH;
YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;



BBIIBUT'aTbh HOBBIC UACHU, IPCJIaraTb OpUIrMHAJIbHBIC IMTOAXOAbI U PCIICHU A,
CTaBHUTb HpO6JIeMBI " 3a7la4u, JOIMYyCKAarIMEC AJIbTCPHATUBHBIC PCIICHU .

PatGora ¢ undopmanmeii:

BIIQJICTh HABBIKAMHU TMONy4YeHHs wuHpopMammu (HU3HUECKOTO COICpKAHUS W3
HUCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITCIIBHO OCYIIECTBJISATh IIOWCK, aHAaJIu3,
CUCTEMATH3AllMI0 M HMHTEPHpETaluio HHOOPMALMKA pa3IMYHBIX BUIOB H (GopMm
MIPEICTaBJICHHUS,

OIICHHBATh JJOCTOBEPHOCTh HH(OPMAIIHH;

HCIIOJIb30BaTh CPEJCTBA WH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pEIIEHUH KOTHUTUBHBIX, KOMMYHHKATHBHBIX W OPTraHMU3AIMOHHBIX 33734 C
coOmrofeHreM TpeOOBaHWN APrOHOMUKHM, TEXHUKH O€30MaCHOCTH, THUTHUEHBI,
pecypcocOepeKeHus, TPABOBBIX M OITUYECKUX HOPM, HOPM HH(DOPMAIMOHHOU
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJCpKAHUS B PA3IUYHBIX (dopMmarax C y4EToOM
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(DIUKTHBIX CUTYAIH U CMATYATh KOH(DIMKTHI;
pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C MCIIOJIIB30BAHMEM S3BIKOBBIX
CPEICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ UHUBHyaIbHON paboThI;
BBIOMPATh TEMAaTHKY M METOJbl COBMECTHBIX JAECHCTBHUH ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4ieHa KOJUIEKTHBA,

IPUHUMATH L€ COBMECTHOM [JESATEIBHOCTH, OPraHW30BbIBaTh M KOOPAWHUPOBATH
JIeHCTBUS MO €€ JOCTM)KEHUIO: COCTaBIISATH IJIaH JEWCTBUM, paclpeneisTh poJid C
y4€TOM MHEHUH yYaCTHUKOB, 00CYXk/1aTh 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;

OCYIIECTBIISITh MO3UTHUBHOE CTPATETMYECKOE MOBEACHHE B PA3IUYHBIX CHUTYyalHsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JIEATEILHOCTh B 00JaCTH (DUBUKU U
ACTPOHOMHH, BBISIBIISTH MTPOOJIEMBI, CTAaBUTH U (HOPMYITHPOBATH COOCTBEHHBIC 3a]1a4H;
CaMOCTOSITENIbHO COCTABJIATH IJIAH PELICHUs PACUETHBIX U KAUEeCTBEHHBIX 3a/1a4, TUIaH
BBITTOJIHEHHS TTPAKTHYECKONH pabOTHl ¢ YYETOM HMMEIOIIMXCSI PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHUI;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacMpATh paMKH Y4€OHOIO IIPEeAMETa Ha OCHOBE JIMUHBIX NPEANOUYTEHUN;

JienaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0st OTBETCTBEHHOCTH 32
pelLIeHHE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;



CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIAMIMHA B 00IacTu (U3UKH,
IIOCTOSTHHO ITOBBIIIATh CBOM 00pa30BaTeIbHBINA U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIL, 3MOLIUOHAJILHBIA HHTEJLJIEKT:

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

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

UCIIOJIb30BaTh NMPUEMBI pe(IEKCUU JUIsl OLIEHKH CUTYallMM, BBIOOpa BEPHOI'O PEIIECHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 X CHUXKECHUIO;
IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJITaTOB NEATEIbHOCTH;
IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYI'UX IIPU aHAIU3€ PE3YJIBTATOB JEATEIBHOCTH;
NPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

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 IOHUMATh CBOE AMOIMOHAIBHOE
COCTOSIHWE, BUJCTH HAINpPaBICHHUsS PAa3BUTHA COOCTBEHHOW SMOIMOHAIBHOU cdephl,
OBITH YBEpEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHUs,  BKJIIOYAIONIETO  CAMOKOHTPOJIb,  yYMEHHE  TNPUHUMATh
OTBETCTBEHHOCTh 3@ CBOE IIOBEJCHHE, CHOCOOHOCTh  QJaNTHPOBAThCi K
HMOIMOHAIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTb, OBITh OTKPHITHIM HOBOMY;
BHYTPEHHEH MOTHBAIMH, BKIIOYAIOMICH CTPEMJICHHE K JOCTIDKEHHIO IENIM U YCIIeXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIeHCTBOBATh, UCXOMS U3 CBOMX BO3MOXKHOCTEH;
OMITATUH, BKIOYAIONIEH CIOCOOHOCTh OHMMATh SMOIMOHAIEHOE COCTOSIHUE APYTHX,
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[TPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 knacce npeniMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxkaTb chOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

NOHUMATh pPOJb (PU3UKK B DSKOHOMHYECKOH, TEXHOJOTUYECKOW, 3KOJOTHYECKOH,
COLMAIIBHOW M 3TUYECKOH chepax AesTeTbHOCTH YeJIOBEKa, POJib U MECTO (pU3MKH B
COBPEMEHHOI Hay4yHOU KapTUHE MUpa, 3HAUEHUE ONHCATENbHOM,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENbHON M MPOTHOCTHYECKON (QYHKUMI (u3nyecKoit
TEOPUU — MEXAaHUKU, MOJIEKYJISIPHOM (U3MKH M TEPMOJUHAMHUKHU, POJb (PU3NYECKON
TEOpHH B (POPMUPOBAHUHU NIPEACTABICHUN O GU3NUECKON KapTUHE MUPA;

pasinyaTthk yCJIOBHUA HPUMEHHUMOCTH Mojened (U3NYeCKMX Tel M IPOLECcCOB
(sBNIEHMIT): MHEpLMANIbHAS CHCcTeMa OTCUETa, a0COMOTHO TBEPIIOE TEJI0, MaTepHaIbHAas
TOYKa, PaBHOYCKOPEHHOE JBHWXXEHHE, CBOOOJHOE TajaeHue, aOCOIIOTHO yIpyras
nedopmarus, abCOTIOTHO YIPyroe M abCONIOTHO HEYNPYroe CTOJIKHOBEHHSI, MOICIH



rasza, XUIAKOCTH M TBEPAOTO (KPUCTALIMYECKOTO) Telia, UACAIbHBIA Ta3, TOUCYHBIN
3aps, OHOPOAHOE IEKTPUUYECKOE I10JIE;

paznuyaTh yclIoBUs (TpaHMIBI, OOJACTH) NPUMEHHUMOCTH (PU3MYECKHX 3aKOHOB,
MOHUMATh BCEOOIMI Xapakrep (yHAAMEHTAIbHBIX 3aKOHOB W OrPaHUYCHHOCTHh
HCITOJIb30BAaHUS YaCTHBIX 3aKOHOB;

AHATM3UPOBATh M OOBSCHATH MEXAHMYECKHUE TIPOIECChl U SIBJICHHS, HCIOIB3YS
OCHOBHBIC TIOJIO)KCHHMsSI M 3aKOHBl MEXaHUKH (OTHOCHTEIBHOCTh MEXaHWYECKOIO
JBIDKCHUSI, (OPMYJIBI KMHEMATUKH PAaBHOYCKOPEHHOTO IABMIKEHHs, MpeoOpa3oOBaHMs
lanunes mwiIg  CKOPOCTM M NEpPEMENIEHHUs, 3aKOHbl HbplOTOHA, NpUHLMI
OTHOCUTENBbHOCTH ['anumies, 3aKOH BCEMUPHOIO TATOTEHHUS, 3aKOHbI COXPaHECHUS
UMITYJIbCA ¥ MEXaHWYECKOHW DHEPIrHH, CBs3b pPabOThI CHJIBI C H3MEHEHHEM
MEXaHMYECKOM DSHEpPruu, YCJIOBHsS paBHOBECUS TBEPIOro Tena), IMPH ITOM
WCIIOJb30BaTh ~ MATEMATHYECKOE  BBIPAKEHUE  3aKOHOB,  YKa3blBaTh  YCIOBHS
MIPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: MpeoOpazoBanuii ["anuses, BTOpOro u TpEThEro
3aK0HOB HbIOTOHA, 3aKOHOB COXpPAaHEHHUsI UMITYJIbCA U MEXAaHUYECKON SHEPIUH, 3aKOHA
BCEMUPHOT'O TATOTCHHUS;

AQHAIU3UPOBATh U OOBSACHATH TEIIOBBIE MPOLECCHl M SBIICHUS, HCIOIb3Ys] OCHOBHBIE
nonoxkeHuss MKT u 3akoHBI MONEKYISIpHOM (QU3MKM W TEPMOJAMHAMUKH (CBA3b
JIaBJICHUS UJICATBHOTO ra3a co CPeAHEN KUHETUYECKON SHEPTrUel TEIJIOBOIO IBUKEHUS
M KOHIEHTpPAalUHUEW €ro MOJEKYJ, CBSI3b TEMIIEpaTypbl BEUIECTBA CO CpPEIHEUN
KMHETUYECKON »SHEpruei TEeIoBOro JBMIKEHHMS €ro 4YacTull, CBS3b JaBJICHUS
UJCANbHOIO Ta3a C KOHIIEHTpAlUMeW MOJIEKYJ W €ro TEMIIEpAaTypoHd, YpaBHEHHUE
MenneneeBa—Knanelipona, NepBblli 3aKOH TEPMOJAWHAMHUKH, 3aKOH COXPAHEHUS
SHEPTUM B TEIUIOBBIX TpOIleccax), MPU HSTOM HCIOJIB30BaTh MaTEMaTUYECKOe
BBIPQKEHHUE 3aKOHOB, YKa3blBaThb YCIIOBHS NPUMEHMMOCTH ypaBHEHHs MeHzeneeBa—
Knaneiipona;

AHAIM3UPOBATh M OOBSACHATH DIIEKTPUYECKHE SBIICHUS, KCIONb3yS OCHOBHBIE
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKH (3aKOH COXPAHEHUS DIIEKTPUIECKOTO 3apsija,
3akoH  KynoHa, TNOTEHUHAIBHOCTH  DJIEKTPOCTATUYECKOTO  TOJIS,  MPHUHIUIT
CYNEPNO3UIUU BIEKTPUUECKUX TOJIEH, TPU 3TOM YKa3bIBasi YCJIOBUS MPUMEHUMOCTH
3akoHa KymoHa, a Take NpaKTUYECKH BaKHbIE COOTHOUIIEHUS: 3akoHbl Oma it
ydacTKa LENU U I 3aMKHYTOM JIEKTPUYECKON 1enu, 3akoH [[xoyna—JIenua, mpasuiia
Kupxroda, 3akonsr apajes ais 371eKTpon3a);

OMHKCHIBATh (PU3MUECKUE MPOILIECCHl U SBJICHHUSI, UCIIONb3ysS BEIUYUHBL: TEpEMEICHNE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJ, CHJIAa, MOMEHT CHUJIbI, IaBJICHUE,
MOTEHIIMAIbHAs JHEPrusi, KWHETHYeCKas HHEpPrusi, MeXaHWudecKas HSHeprus, padora
CUJIbI, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIA TSKECTH, CUJla YIPYrOCTH, CuUia
TPEHHUsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUS Tema ¢ 3eMIEH BOIM3H €€ MOBEpXHOCTH,
SHEPrHsl YHpyrol jaegopManuy TMPYKHUHBI, KOJIHMYECTBO TEIJIOTHI, aOCOIIOTHAS
TeMIiepaTtypa Tena, padoTa B TEPMOJAWHAMHKE, BHYTPEHHSSI DHEPTUsS HACATBHOTO
OJIHOATOMHOTO Ta3a, paboTa WIEANBHOTO ra3a, OTHOCHTENbHAs BIIAXKHOCTh BO3IyXa,
KITJI wmneanbHOro TEIMJIOBOTO JIBUTATENsl; AJIEKTPUUECKOE ToJie, HANpsHKEHHOCTD
3JIEKTPUYECKOT0 TOJISl, HANPSKEHHOCTh MOJISI TOUYEYHOIO 3aps/ia WIM 3apsSyKEHHOTO
mapa B BaKyyMe M B JUAJIEKTPHUKE, MOTEHIMA 3JIEKTPOCTATUYECKOrO MOJIs, Pa3HOCTh
MMOTEHLMAJIOB, AIEKTPOABMKYLIAs CUJA, CUJA TOKA, HAIpPSKEHUE, MOLIHOCTH TOKA,
ANEKTPUYECKass €MKOCTh IUIOCKOTO KOHJEHCATOpPAa, CONPOTUBIICHUE ydacTKa LENU C



NOCJEOBATENbHBIM M HAapajjIeIbHbIM  COEJIMHEHHEM  PE3UCTOPOB,  DHEPrus
AIIEKTPUYECKOrO MOJIs KOHACHCATOPA;

OOBSICHATE OCOOEHHOCTH IpPOTEKaHWsl (PU3MYECKUX SBIECHUI: MeXaHHYecKoe
JBUKEHHE, TEIUIOBOE JBM)KEHHME YacTUI[ BEILIECTBA, TEIUIOBOE paBHOBECHE,
OpOyHOBCKOE JABMXKEHME, TU(PPY3Us, HCHIapeHHe, KUIIEHUEe U KOHJCHCAlus, TUIaBIeHUe
U KpHUCTANIM3al¥sl, HANpPABICHHOCTh  TEIUIONEpeNaud, JJeKTpuU3auus  Tell,
HKBUIIOTEHIIMAJILHOCTH [TOBEPXHOCTHU 3apsKEHHOT'O IIPOBOIHUKA,

IPOBOJUTH HCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou c
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHMM, IpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
($UKCUpPOBaTh pPe3yabTaThl MOJYYCHHOM 3aBUCHUMOCTH (PU3UYECKUX BEIWYMH B BUJC
rpa¢uKoB C Y4€TOM aOCOIIOTHBIX MOTPELIHOCTEH W3MEPEHUH, JeNaTh BBIBOABI IO
pe3yibTaTaM UCCIIE0BaHuUS;

IPOBOJIUTH KOCBEHHBbIE H3MEpEeHUs (PU3MUYECKUX BEIMYMH, NPU 3TOM BBIOMPAThH
ONTUMAJIbHBIA METOJ] M3MEpPEHMsl, OLICHUBAaThb AaOCOJIOTHBIE M OTHOCUTEIbHBIE
HOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;

OPOBOJIUTH  ONBITBI [0 TPOBEPKE TMPEAJIOKEHHOM TUIIOTE3bl:  IUIAHUPOBATH
IKCIEPUMEHT,  COOMpaTh  HSKCIEPUMEHTAJIbHYIO  YCTAaHOBKY,  aHAJIU3UPOBATh
HOJIy4EeHHBIE PE3YJbTaThl U JIeJIaTh BBIBOJ O CTaTyCe MPEUI0KEHHON TUIIOTE3bI;
coOnrofarh npaBuia 0e30macHOro TpyJa HpU MPOBEIECHUU HUCCIEIOBAHUNA B paMKax
y4eOHOr0 3KCIEepUMEHTa, NPAaKTUKyMa U Y4eOHO-MCCIIEI0BATEIbCKOW U INPOEKTHON
JeSITEIbHOCTH C HUCHOJb30BAHUEM H3MEPUTEIbHBIX YCTPOHCTB M J1aOOPaTOPHOTO
000pyI0BaHNS;

pewmiatb pacy€THbIE 3aJaud C SBHO 33JaHHOM M HESIBHO 3aJaHHOM (uznueckon
MOJIeJIbIO: HAa OCHOBAaHMM aHalIW3a YCJIOBHS OOOCHOBBIBATH BBIOOp (pHU3MUECKON
MOJIeJIM, OTBedarlleld TpeOoBaHUSAM 3aJaud, HPUMEHATbh (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTM M TOCTYJNaThl (U3UYECKUX TEOpUH TMpHU  HCIOIb30BaHUU
MaTEMAaTUYECKUX METOJOB PpEUICHMs 3ajad, MPOBOAUTH pacd€Tbl Ha OCHOBAaHUU
UMEIOUINXCA JaHHBIX, AaHAJIM3UpPOBATh pPE3YNbTaThl U KOPPEKTUPOBATH METOIbI
pelIeHus ¢ y4ETOM MOJyUYEHHBIX PE3yIbTaTOB;

pelaTh Ka4eCTBEHHbIE 3aJ]aul, TpeOyIolIie NTPUMEHEHUs 3HaHUM U3 pa3HbIX pa3JieoB
Kypca (U3MKH, a TakKe HHTErpallMd 3HAHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAy4yHOr'0 IIMKJa: BBICTpauBaTh JIOTMYECKYIO ILIETNOYKY pPacCyKIEHUH C OMOpod Ha
U3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3UUYECKHE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS Ul OOBSICHEHUS OCHOBHBIX MPUHIIUIIOB pabOThHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
NPUBOANUTH MPUMEPHI BKJIA/1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIEr0 MHpa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHH;

AQHAIM3UPOBATh U  OLIEHUBATh TMOCIEJACTBUS OBITOBO U  MPOM3BOACTBEHHOMN
NEeSITEIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (DU3MYECKMMHU IIpolleccaMu, C TO3MIMH
IKOJIOTMUYECKOMN 0€30MacHOCTH, IIpeICTaBICHUN 0 palnoHaIbHOM
IIPUPOJIONOIL30BAaHUH, a TAKXKE Pa3yMHOM MCIOJIb30BAaHUU JIOCTHKEHUN HAYKU H
TEXHOJIOTUH I JalbHEUIEro pa3BUTHSI YEIOBEUECKOr0 O0IIECTBA;

IPUMEHSATH pa3InyHble CIIOCOOBI PaboThI ¢ HH(popMaHen (pU3MIECKOTo COJIEpIKAHUS C
UCIOJIb30BAaHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTMH, TMpU  3TOM



UCTIONIB30BaTh  COBPEMEHHbIE  HMH(MOPMAIIMOHHBIE  TEXHOJIOTUM  JUIA  TIOWCKa,
nepepadOTKH M TPeAbsABICHUA Y4YeOHOW M HAy4HO-TIOMYJIAPHOH HH(OpMAIIH,
CTPYKTYpPUPOBAHHUS W HMHTEPHpPETAUU HHPOPMAIUHU, MOIYYCHHOW W3 pa3IHMYHBIX
UCTOYHUKOB, KPUTUYCCKH aHATM3UPOBATH MOJIy4aeMy0 HH()OPMAIMIO U OIICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIONIMXCS 3HAHWW, TaK M Ha OCHOBE aHaln3a
UCTOYHUKA HHPOPMALUH;

NPOSIBJIATE OpPraHW3allMOHHBIE M TI03HABaTEIbHBIE YMEHHUS CaMOCTOSITEILHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOLIECCE BBHIMOIHEHUS MPOEKTHBIX W Y4eOHO-
UCCIIEIOBATEIIBCKUX Pa0OT;

paboTaTh B TpyIIe C WCHOJIHEHHWEM pPa3IMYHBIX COLHUAIBHBIX POJIeH, IIIaHHPOBATH
paboTy TpYIIbL, palMOHAIBLHO PpAaCHpPEACTsITh JACATEIBHOCTh B HECTaHIAPTHBIX
CUTYyaIIHsX, aJICKBATHO OLICHUBATh BKJIAJl KAXKIOTO M3 YYACTHUKOB T'PYIIIBI B PEHICHUE
paccMarpuBaeMoi poOJIEMBI;

OPOSIBJIATE  MOTHBAIMIO K  Oyaymed npodecCHOHANbHOW  JICATEIBHOCTH  I10
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K konny oOyuenust B 11 knacce npeIMETHbIE pe3yabTaThl Ha YIIyOJIEHHOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

HOHUMAaTh pOJb (UMK B SKOHOMHYECKOM, TEXHOJOIMYECKOW, COLHUAIbHOW U
ATHYECKON cdepax IesTeIbHOCTH YeJOBEKa, POJIb U MeCTO (PU3MKH B COBPEMEHHOM
Hay4YHOM KapTHHE MHUPA, POJIb ACTPOHOMMH B IIPAKTUYECKOMN ACSATEIBHOCTH YEIOBEKA U
JalbHEHIIEM  HAyYHO-TEXHHYECKOM  Da3BUTHHM,  3HA4YEHHE  OIHUCATEIbHOM,
CHCTEMaTU3UPYIOLIEH, OOBSICHUTENIbHOW M MPOrHOCTHYECKON (yHKIMHA (u3zndeckoit
TEOPUU — DIIEKTPOJAWHAMUKH, CIELUAIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢uzuku, ponb puU3NUECKO Teopuu B (GOPMUPOBAHUHU NMPEACTABIECHUN O (HU3HUECKON
KapTUHE MHUpa, MECTO (PU3MYECKOM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX MPEACTABIECHUN O IPUPOJIE;

pa3nuyarh YCIOBUS MPUMEHMMOCTH Mojeied (QU3MYecKuX Tea M IPOLECCOB
(ABNIEHMIT): OJHOPOJHOE AJIEKTPHUUECKOE W  OJHOPOJHOE MAarHUTHOE MO,
rapMOHMYECKHE KOJIeOaHMs, MAaTeMaTH4YEeCKUM MasTHUK, HJA€albHBIA MPYXKUHHBINA
MasiTHUK, TapMOHUYECKHE BOJIHBI, HCANbHBIN KoeOaTeNbHbII KOHTYp, TOHKas JIMH3A,
MOJIeJIe aToMa, aTOMHOTI'O Si/Jpa U KBAHTOBOM MOJEIH CBETA;

paznuyaTh ycloBUsA (TpaHMIBl, OOJACTH) NPUMEHHUMOCTH (PU3UUYECKHX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OTPaHUYEHHOCTh
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

aHAJTM3UPOBATh U OOBSACHATH AJIEKTPOMArHUTHBIE MPOIECCHl U SBICHHS, HCIIOJIB3Ys
OCHOBHBIE TIOJIOXEHUS M 3aKOHBl JJIEKTPOAUHAMMKM U CIELHMAIBHOW TeOopuUu
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, MOCTYJIaThl CIIELUATIBbHON TEOPUH OTHOCUTENBHOCTH DWHILTENHA);
aHAJTM3UPOBATh M OOBSCHATH KBAHTOBBIEC MPOLIECCHI U SBJICHUS, UCTIOIB3YS MOJ0KEHUS
KBaHTOBOH (u3uku (ypaBHeHHe DiHIITeHHA a1 (HoTOd(deKTa, MepBbld U BTOPOI
MocTyJaThl bopa, mpuHIMI COOTHOIICHHs HeomnpeaenéHHocTel I 'eizendepra, 3aKOHBI
COXPaHEHHs 3apsA0BOrO M MacCOBOTO YMCEN M YHEPIUU B ANEPHBIX PEaKLHUAX, 3aKOH
paZioaKTUBHOIO pacnaja);



OTHCHIBATh (PU3UUECKHE MPOIIECCHI U SIBICHUS, UCIIONIb3Ys BEIMYMHBI: HAMPSHKEHHOCTH
3JIEKTPUYECKOTO  TOJIA, MOTEHUMal  3JIEKTPOCTATHYECKOrO0  IOJs,  PAa3HOCTh
MOTEHIIMAJIOB, AJIEKTPOJBIKYIIAs CHJIA, WHAYKIWS MArHUTHOTO MOJsi, MarHUTHBIN
MOTOK, cwia Amnepa, HHIYKTUBHOCTb, 3JIEKTPOIBMXKYIAs CHJIA CAMOUHIYKILIHH,
SHEPIvsi MarHUTHOTO IOJISI IPOBOJIHUKA C TOKOM, PEISITUBUCTCKUI MMITYJIbC, TIOJIHAS
SHEPrusl, SHEPrus MOKOs CBOOOIHOM YaCTHUIIbI, 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 oTpaxenwue, hoTtodnekrpuueckuid ad ekt (hortorddekr), anbda-
u Oera-pacmaabl  sijep, ramma-u3inydeHue saep, (U3NYECKUe  MPUHIUIIBI
CHEKTPAJIbHOTO aHau3a U paboThI J1a3epa;

ONpeNEeNATh HalpaBJICHUE MHAYKIIMM MArHUTHOTO IOJS IPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cuibl Jlopenua;

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 MEXraJlaKTUUYECKOW Cpeje; JBMKCHHS HEOCCHBIX Tel,
SBOJIFOLIMY 3BE3 1 BeceneHHOM;

MPOBOJIUTh HCCIEAOBAHUE 3aBHCHUMOCTEH (PU3NYECKUX BEIWYUH C HCIOJb30BAaHUEM
MPSIMBIX U3MEPEHUIA, TIPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUPOBAThH Pe3yIbTaThl
MOJyYEHHOW 3aBUCHUMOCTH (PH3UYECKUX BEJIMYMH B BHUAE TpadUKOB C Y4YETOM
aOCOJIIOTHBIX ~ TMOTPEIIHOCTEH M3MEpeHWM, JelaTh 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
MOJTYYCHHBIEC PE3YIIbTAThI U JIENATh BBIBOJI O CTATYyCE MPEJIOKCHHOU TUTIOTE3HI;
OMUCHIBATh METO/IbI OJYYEHHS] HAYYHBIX aCTPOHOMHMUYECKUX 3HAHUH;

coOmrofarh mpaBuia 0e30macHOro TpyJda NMpU MPOBEIESHUU HUCCICIOBAHHMA B paMKax
yu4eOHOr0 SKCIIEPUMEHTA, MPAKTUKyMa U Yy4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
NEATETLHOCTH C WCIOJIh30BAHUEM HW3MEPUTEIBHBIX YCTPOWCTB W JTAOOPATOPHOTO
000pyI0BaHNS;

pemath pacdy€THBIC 3a/adyd C SIBHO 3aJaHHOM W HESBHO 3aJlaHHON (PU3MUECKOU
MOJIeTIbIO: HAa OCHOBAaHUM aHalIM3a YCIOBHS BHIOMpaTh (PU3MUECKHE MOJEINH,
OTBEUaIoIMe TPEOOBAHUSAM 3a/1a4H, IPUMEHATH (OPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYyJaThl (U3MYECKUX TEOPUH TMPU HCIOIH30BAHUM MaTEMaTHYECKUX METO/OB
pemieHuss 3ajad, IPOBOAWTH pPAcUy€Tbl Ha OCHOBAaHMM HUMEIOIINUXCS JIaHHBIX,
AQHAJIM3UPOBATh PE3YJAbTATbl M KOPPEKTUPOBATh METOJbl PEIICHHS C Y4E€TOM
MOJIYYEHHBIX PE3YJIbTATOB;

pelaTh KauecTBEHHBIE 3a7auu, TpeOyromre NpUMeHEeHUs 3HAaHUHM U3 pa3HbIX Pa3/iesioB
Kypca (DM3WKH, a TakKe WHTETpAllMH 3HAHUW U3 JPYTUX TPEIMETOB ECTECTBEHHO-



HAay4YHOI'O IMKJIA: BBICTPAUBATH JIOTMYECKYIO ILIEMOYKY PACCYXICHHM C ONOpOM Ha
U3y4CHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3UUYECKHE SBICHUS;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS JUIsl OOBSCHEHUS! OCHOBHBIX IIPUHILIUIIOB 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
TEXHOJIOTHI;

QHAIN3UPOBAaTh U  OLEHUBATh IIOCJIEJACTBUS OBITOBOM U  NPOU3BOACTBEHHOMN
NEeSTEIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (U3MYECKUMHU IMpolLleccaMH, C TMO3ULUN
3KOJIOTUYECKON 0e30MacHOCTH, IIPEICTABICHUM 0 panroHaIbHOM
IPUPOJIONOIb30BAHUH, a TAaKXKE Pa3yMHOM MCIIOJIb30BAaHUM JIOCTHIKEHUN HAyKU U
TEXHOJIOTHH JIJIsl JAIbHEHUIIIET0 pa3BUTHS YEIOBEUECKOT0 O0IIECTBA;

IPUMEHSTH Pa3IMYHbIe CIIOCOOBI PadOThI ¢ HHpOpMannel GU3NIECKOTO COACPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM
UCIIONIb30BAaTh  COBPEMEHHBIE  HMH(OPMALIMOHHBIE  TEXHOJOTMH Uil  TIOMCKA,
nepepadoOTKi W TPEAbSBICHUA Y4YeOHOW M HAyYHO-TIOMYJISAPHOH HHMOpMAIIH,
CTPYKTYpPUPOBAaHUS W MHTEpOpeTauuud HHQOpMalMM, NOJYyYEHHOW U3 Ppa3InYHBIX
HMCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOJIydaeMyro HH(OpMALIMIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIUMXCS 3HAaHUM, TaK M Ha OCHOBE aHallu3a
MCTOYHUKA UH(OpMaLUY;

IPOSBIATE OPraHW3ALMOHHBIE M IIO3HABATEIIBHBIE YMEHHUS CaMOCTOSITEIBHOTO
pUOOpPETEHUS] HOBBIX 3HAHHUUW B MPOIECCE BBHINOJHEHHUS IPOEKTHBIX U Yy4EOHO-
HCCJIEIOBATEIbCKUX padoT;

paboTaTh B TpYIIE C KCIOJHEHUEM Pa3IMYHbIX COIUAIBHBIX POJEH, IIaHUPOBATh
paboTy TIpynmbl, palUoOHaIbHO pACHPEAENsaTh JeATENIbHOCTh B HECTaHAAPTHBIX
CUTyallUsIX, aJlcKBaTHO OLICHWBATh BKJIAJ Ka)KIOTO M3 YYACTHUKOB I'PYIIIbI B PELICHUE
paccMaTpuBaeMoi poOIeMsl;

OpOSIBIATE  MOTHBAIMI0O K  Oyaymed npodeccCHOHaJbHOW — AEATENbHOCTH IO
CHEUHATbHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoandecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTshI padoThbI
Paznen 1. HAYUHDBIA METO/l IO3HAHUSI ITPUPO/IbI
bu6mmoreka [IOK
. https://m.edsoo.ru/7f41bf72
1.1 Hayunblif MeTo1 TO3HAHUS TPUPOIBI 6
POIII
https://resh.edu.ru/subject/28/10
Hroro mo pazueny 6
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
https://m.edso0.ru/7f41bf72
2.1 Kunemartuka 10 1 POII
https://resh.edu.ru/subject/28/10/
bu6mmoreka [IOK
https://m.edso0.ru/7f41bf72
2.2 JnHamuka 9 POII
https://resh.edu.ru/subject/28/10/
bu6nmoreka [JOK
N https://m.edsoo.ru/7f41bf72
2.3 CraTtuka TBEpIOTO Tela 6 1 -
https://resh.edu.ru/subject/28/10/
bu6mmoreka [JOK
2.4 3aKOHBI COXpaHEHHs B MEXaHUKE 10 1 https://m.edsoo.ru/7f41bf72
POIII
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https://resh.edu.ru/subject/28/10/

Uroro no pazgeny

35

Paznen 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

OCHOBBI MOJICKYJISIPHOKHUHETHYECKOM

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

31 TEOPUH 15 POII
https://resh.edu.ru/subject/28/10/
bubmuorexa [JOK

3.2 Tepmoaunamuka. TeroBble MalTMHBI 20 https://m.eds00.1u/ 71416772
POIII
https://resh.edu.ru/subject/28/10/
bu6mmoreka [IOK

33 ArperaTHbie cOCTOsIHES BemecTBa. PazoBbie 14 https://m.edsoo.ru/7f41bf72

' HePEXOIbI POII
https://resh.edu.ru/subject/28/10/

Hroro mo pazueny 49

Paznen 4. JIEKTPOJJUHAMUKA
bu6mmorexa [IOK
https://m.edso0.ru/7f41bf72

4.1 DNeKTpUUECcKOoe 1oJe 24 POII
https://resh.edu.ru/subject/28/10/
bu6mmorexa [IOK

4.2 TTOCTOSIHHBIH SJIEKTPUIECKHUI TOK 24 itps://m.eds00.0/ 71410172
POIII
https://resh.edu.ru/subject/28/10/

4.3 Toku B pa3nu4HbIX cpenax 6 bubmorexa HOK

https://m.edsoo.ru/7f41bf72
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https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/7f41bf72

POIII
https://resh.edu.ru/subject/28/10/

Wroro no pazueny 54
Pazznen 5. PUSHUECKHM TIPAKTUKYM
51 duznUecKuil IPaKTUKYM 16 15
Hroro mo pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 170 15

[NPOTPAMME



https://resh.edu.ru/subject/28/10/

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acos

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoTshI padoThbI
Paznen 1. JIEKTPOIUHAMUKA
bubmuorexa [JOK
https://m.edsoo.ru/ff0c9778
11 MarauTHoOE 10JIe 14 POII
https://resh.edu.ru/subject/28/11/
bu6mmoreka [IOK
12 DMIeKTPOMATHITHAS YKL 13 1 https://m.edsoo.ru/ff0c9778
PO
https://resh.edu.ru/subject/28/11/
Hroro no pazgeny 27
Pa3znen 2. KOJIEBAHUWS 1 BOJIHBI
bu6nmoreka [JOK
21 MexaHIecKIe KoneGamis 10 https://m.edsoo.ru/ff0c9778
POII
https://resh.edu.ru/subject/28/11/
bu6nmoreka [JOK
2.2 DNeKTpOMarHuTHbIE KOJIeOaHus 15 itps://m.eds00.1/THC7 78
POII
https://resh.edu.ru/subject/28/11/
bubmuorexa [JOK
53 MexaHu4eckue 1 3IeKTpOMarHuTHbIE 10 1 https://m.edsoo.ru/ff0c9778
' BOJIHBI PDII
https://resh.edu.ru/subject/28/11/



https://m.edsoo.ru/ff0c9778
https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/ff0c9778
https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/ff0c9778
https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/ff0c9778
https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/ff0c9778
https://resh.edu.ru/subject/28/11/

24 Ormruka 25 1

bubmuorexa [JOK
https://m.edso00.ru/ff0c9778
POIII
https://resh.edu.ru/subject/28/11/

Hroro mo pazneny 60

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9778
3.1 OcHoBbl CTO 5 1 POLII
https://resh.edu.ru/subject/28/11/
Wroro no pasaeny 5

Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckyisspHO-BOIHOBOH Ayaln3m 15

4.2 dusuka atoma 5

®du3nka aTOMHOI'O sApa u
SJICMCHTAPHBIX YaCTHUIL]

4.3

bubmuorexa [JOK
https://m.edso00.ru/ff0c9778
POIII
https://resh.edu.ru/subject/28/11/

bu6nmoreka [JOK
https://m.edso00.ru/ff0c9778
POIII
https://resh.edu.ru/subject/28/11/

bu6mmoreka [IOK
https://m.edso00.ru/ff0c9778
POIII
https://resh.edu.ru/subject/28/11/

Hroro 1o pasneny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU



https://m.edsoo.ru/ff0c9778
https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/ff0c9778
https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/ff0c9778
https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/ff0c9778
https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/ff0c9778
https://resh.edu.ru/subject/28/11/

POIII

5.1 C) 12 .
JIEMEHTbI ACTPOHOMIH i ACTPOQHSHIH https://resh.edu.ru/subject/28/11/
Wroro no pazueny 12
Pasznen 6. PUSHUECKHM TIPAKTUKYM
6.1 Du3ndecKuil TPaKTUKYM 16 16
Hroro mo pazneny 16
Pa3nen 7. OBOBIIAIOHIEE IOBTOPEHUE
CucremaTtu3zaius u 0000IIeHIE
MPEIMETHOTO COJICP KAHUS U OTIBITA
7.1 JESTSIILHOCTH, TPHOOPETEHHOTO TTPU 15
u3ydyeHuu Kypea ¢pusuku 10 — 11
KJIaCCOB
Htoro no pazneny 15
PeszepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 170 16
[TPOTPAMME



https://resh.edu.ru/subject/28/11/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KoanyecTBO 4acoB Jlara
JIeKTPOHHBbIE HU(POBbIE 00pa3oBaTebHbIE
n/  Tema ypoka Bcer  Kourpoasbn  Ilpakrtuyeck  H3Y4eHHU
pecypchl
I 0 ble padoThI ue padboTsbl b
duznka —
(byHIaMeHTabHAsL HayKa 1 bubmmoreka LIOK https://m.edsoo.ru/ff0c32e2
0 MpUpojie
Hayunslii MeToA bu6nmoreka LIOK
MO3HAHHS ¥ METO/IBI 1 https://lesson.edu.ru/lesson/013f886¢-5¢27-
HUCCIIEIOBAHUS 47a9-86€9-
bu3nUeCKuX SBICHUN ear26710f582?backUrl=%2F03%2F10
DKCIIEPUMEHT U TEOPHS B POII
HPOTSCOE HOSHAHI 1 https://resh.edu.ru/subject/lesson/5894/conspect/
npupoasl. HaGmonenue u 90070/
9KCIIEPUMEHT B (pH3UKe -
CniocoOsI U3MepeHus PO .
P — 1 https://resh.edu.ru/subject/lesson/5894/conspect/
90070/
AOcomoTHas 1
OTHOCHUTEJIbHAS 1
MOTPEUTHOCTH U3MEPEHUI
(bU3HYECKUX BETUYHH
MoaenupoBaHue B
¢uzuke. Poib u MecTo POII
bu3MKH B 1 https://resh.edu.ru/subject/lesson/5894/conspect/
dbopmupoBaHUU 90070/

COBPEMEHHON HAyYHOU



https://m.edsoo.ru/ff0c32e2
https://lesson.edu.ru/lesson/013f886c-5c27-47a9-86e9-ea726710f582?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/013f886c-5c27-47a9-86e9-ea726710f582?backUrl=%2F03%2F10
https://lesson.edu.ru/lesson/013f886c-5c27-47a9-86e9-ea726710f582?backUrl=%2F03%2F10
https://resh.edu.ru/subject/lesson/5894/conspect/90070/
https://resh.edu.ru/subject/lesson/5894/conspect/90070/
https://resh.edu.ru/subject/lesson/5894/conspect/90070/
https://resh.edu.ru/subject/lesson/5894/conspect/90070/
https://resh.edu.ru/subject/lesson/5894/conspect/90070/
https://resh.edu.ru/subject/lesson/5894/conspect/90070/

KapTUHBI MUpA, B
MPaKTUYECKOU
JESTENIbHOCTH JIIOJIeH

Mexanuueckoe
nemxkenne. Cucrema

oocheTa. . POII
THOCHUTEJILHOCTD .
7 https://resh.edu.ru/subject/lesson/6287/start/4688
MEXAHUYECKOTO 7/
nBwkeHus. [Ipsmas u -
oOpaTHas 3a/1auu
MCEXAaHHUKHN
Paaguyc-Bexrop
MaTepUaTbHON TOYKH,
€ro MPOCKIIUU Ha OCH
8 KoopauHat. TpaekTopus. bubnunotexa [IOK https://m.edsoo.ru/ff0c3508
[Iepememenue.
Cxopoctb. Ux npoexuuu
Ha OCH KOOpAUHAT
PaBHOMEpHOE
wcrne, Lpadicoros PoLl
BUIKCHUC. NYCCK .
9 A P https://resh.edu.ru/subject/lesson/6287/conspect/
OTMCaHUE PABHOMEPHOTO
o 46886/
HpﬂMOJ’II/IHeI/IHOFO
JABHXXCHUS
C N
cxopoore, Pomorme PoL
" CK TCU. IIICHNU .
10 p https://resh.edu.ru/subject/lesson/6287/conspect/
3aJ1a4 10 TEME
" o 46886/
CrnosxxeHue ckopocTei
11 HepaBHomepHoe POII



https://resh.edu.ru/subject/lesson/6287/start/46887/
https://resh.edu.ru/subject/lesson/6287/start/46887/
https://m.edsoo.ru/ff0c3508
https://resh.edu.ru/subject/lesson/6287/conspect/46886/
https://resh.edu.ru/subject/lesson/6287/conspect/46886/
https://resh.edu.ru/subject/lesson/6287/conspect/46886/
https://resh.edu.ru/subject/lesson/6287/conspect/46886/

12

nBIDKeHHe. MrHOBeHHAas
CKOpPOCTb. Y CKOpPEHHE.
[Ipamonuneitnoe
JIBIDKEHHUE C TTIOCTOSTHHBIM
YCKOPEHHEM

I'paduueckoe onucanme
MPSAMOJIMHEITHOTO
JBUKEHHS C MOCTOSIHHBIM
YCKOpEHUEM

https://resh.edu.ru/subject/lesson/3721/start/1601
33/

Bbubanoreka IIOK https://m.edsoo.ru/ff0c372e

13

14

15

CBoOogHoOE majieHue.
YckopeHue cBOOOIHOTO
najieHus. 3aBUCUMOCTh
KOOpJMHAT, CKOPOCTH,
YCKOpPEHUS OT BPEMEHH U
ux rpaduku. Pemenue
3a/1a4 1o TeMe
"HepaBHOMepHOE
nBrxeHue"

JIBU>keHUE Tena,
OpOIIEHHOTO MO/ YIIIOM
K TOPU30HTY

Kpusonnneiinoe
JIBHKEHHUE. [IBUKEHUE 110
OKPYKHOCTH. YTJIOBas U
JIMHEHAsA CKOPOCTb.
Ilepuon n yacrora.
IleHTpOCTpEMHUTENTBHOE U
IIOJIHOE YCKOPEHHE.
Pemenue 3agad mo teme

bubmmoreka [TOK https://m.edsoo.ru/ff0c39cc

bubmuoreka [TOK https://m.edsoo.ru/ff0c3ada

POIII
https://resh.edu.ru/subject/lesson/3711/start/4712

2/



https://resh.edu.ru/subject/lesson/3721/start/160133/
https://resh.edu.ru/subject/lesson/3721/start/160133/
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://resh.edu.ru/subject/lesson/3711/start/47122/
https://resh.edu.ru/subject/lesson/3711/start/47122/

"KpuBosnHeliHoe
nBmxenue"

KonTtponsHas pabora o

16
teme "Kunemaruka"
ITepBbrIif 3akoH HproTOHA.
NuepumanbHble CUCTEMBI
otcuéta. [Tpunuun POIII
17 OTHOCHUTEJIbHOCTH https://resh.edu.ru/subject/lesson/6286/start/4723
Tanunes. 8/
Heunepunanbusie
CUCTEMBI OTCUETa
Cuina.
PaBHopxeiicTByrOmas POLL .
18 - https://resh.edu.ru/subject/lesson/4717/start/2707
cuina. Bropoii 3akoH 38/
HrroTona. Macca _
BzauMmonerictBue temn.
Tperuit I::aKOH HeroToHa. POLL .
19 https://resh.edu.ru/subject/lesson/4717/start/2707
Pemienue 3amgay 1o teme
38/
"3axonbsl HeroToHa"
[IpuHuun cyneprno3uiumn
20 o1, Pemtertte sajia Ha bubmumoreka [TOK https://m.edsoo.ru/ffOc3be8
MIPUMEHEHNE 3aKOHOB
HrroToHa
3aKOH BCEMUPHOTO
TACOTECHUS. POIII
21 DKBUBAJICHTHOCTh https://resh.edu.ru/subject/lesson/4718/start/4732
IPaBUTAIIMOHHON M 5/
WHEPTHOU MaccChl
22 Cwita TsDKeCTH 1 Bbubaunorexa I{OK https://m.edsoo.ru/ff0c3d00



https://resh.edu.ru/subject/lesson/6286/start/47238/
https://resh.edu.ru/subject/lesson/6286/start/47238/
https://resh.edu.ru/subject/lesson/4717/start/270738/
https://resh.edu.ru/subject/lesson/4717/start/270738/
https://resh.edu.ru/subject/lesson/4717/start/270738/
https://resh.edu.ru/subject/lesson/4717/start/270738/
https://m.edsoo.ru/ff0c3be8
https://resh.edu.ru/subject/lesson/4718/start/47325/
https://resh.edu.ru/subject/lesson/4718/start/47325/
https://m.edsoo.ru/ff0c3d00

YCKOpEHHE CBOOOHOTO
HaJICHUs

JIBukeHHE HEOSCHBIX Tel
U UX UCKYCCTBCHHBIX

PoOII

23 cryTHUKOB. [lepBast https://resh.edu.ru/subject/lesson/4718/start/4732
KOCMHUYECKasi CKOPOCTb. 5/
3akonbl Kemnepa
POIII
24 Chura ynpyrocTH. 3akou https://resh.edu.ru/subject/lesson/4721/start/4747
I'yka. Bec Tena
2/
Cuia tpenust. [Ipupona u
BUJIbI CUJT TPEHUS. POII
25 JIBMOKEHHE B KHUIKOCTH U https://resh.edu.ru/subject/lesson/6289/start/4753
ra3e ¢ y4éToM CHIIbI 1/
COIIPOTHUBJICHUS CPEAbI
ABJICHHC.
?I/II[]I)OCT aATHUYCCKOC POl .
26 https://resh.edu.ru/subject/lesson/5896/start/4777
nasieHue. Cria 1
Apxumena -
AOGCOmIOTHO TBEpAOE POIII
27 rezto. Hoctymatenshoe i https://resh.edu.ru/subject/lesson/6288/start/4715
BpamaTCJIbHOC IBMIKCHUC 1 /
TBEPAOro Teja
MoMeHT CUITBI POIII
28 OTHOCHTEIILHO OCH https://resh.edu.ru/subject/lesson/6288/start/4715
BpateHus. [lneqo cuibl 1/
CroXeHune chil, POIII
29 IPUIIOKEHHBIX K https://resh.edu.ru/subject/lesson/6288/start/4715

TBEpAOMY Teny. LlenTp

1/



https://resh.edu.ru/subject/lesson/4718/start/47325/
https://resh.edu.ru/subject/lesson/4718/start/47325/
https://resh.edu.ru/subject/lesson/4721/start/47472/
https://resh.edu.ru/subject/lesson/4721/start/47472/
https://resh.edu.ru/subject/lesson/6289/start/47531/
https://resh.edu.ru/subject/lesson/6289/start/47531/
https://resh.edu.ru/subject/lesson/5896/start/47771/
https://resh.edu.ru/subject/lesson/5896/start/47771/
https://resh.edu.ru/subject/lesson/6288/start/47151/
https://resh.edu.ru/subject/lesson/6288/start/47151/
https://resh.edu.ru/subject/lesson/6288/start/47151/
https://resh.edu.ru/subject/lesson/6288/start/47151/
https://resh.edu.ru/subject/lesson/6288/start/47151/
https://resh.edu.ru/subject/lesson/6288/start/47151/

TSHKECTH Teja. Y CJIOBUSA
PaBHOBECHSI TBEPIOTO
Tena. Buael paBHOBeCHS

30

31

32

33

34

Pemrenue 3agad mo reme
"Tunamuka. CtaTuka"

KoHnTtposbHas padoTa mo
teme "/lunaMuka.
Craruxka TBepaoro tena'

Hmnynsc MmaTepuanbHOU
TOUYKH, CUCTEMBI
MaTepUaibHBIX TOYEK.
LleHTp Macc cucTeMsl
MaTCpUAJIbHBIX TOYCK.
Teopema 0 IBUKEHUU
LIEHTpa Macc

HMI1ynbC CUIIBI U
M3MEHEHUE UMITYJIbCa
Tena. 3aKOH COXpaHEeHUs
UMITysbca. PeaktuBHOe
JBUKEHHE

MoMeHT uMItynbca
MaTepUATbHON TOYKHU.
[IpencraBnenue o
COXpaHEHWH MOMEHTA
MMITyJIbCA B
LHEHTPAIBHBIX MOJIAX

POIII
https://resh.edu.ru/subject/lesson/5895/start/1383
39/

POIII
https://resh.edu.ru/subject/lesson/5895/start/1383
39/

POIII
https://resh.edu.ru/subject/lesson/5895/start/1383
39/

35

Pemenue 3agad mo teme
"Umnynbe. 3aKkoH
COXpaHEHHUs uMIyJbca'



https://resh.edu.ru/subject/lesson/5895/start/138339/
https://resh.edu.ru/subject/lesson/5895/start/138339/
https://resh.edu.ru/subject/lesson/5895/start/138339/
https://resh.edu.ru/subject/lesson/5895/start/138339/
https://resh.edu.ru/subject/lesson/5895/start/138339/
https://resh.edu.ru/subject/lesson/5895/start/138339/

36

37

38

39

40

41

Pabota cubl Ha MajloM U
Ha KOHEYHOM
MepEMEIICHUH.
I'padpuaeckoe
MIPEICTaBICHUE PAOOThHI
cuibl. MOIITHOCTE CHUJIBI

Kunernueckas sHEprHsl.
Teopema 06 3MEHEHUH
KUHETHYECKOW YHEPTUU
MaTepHaIbHON TOUKH

IloTeHManbHBIE U
HENOTECHIMAJIbHEIE CUJIBI.

IToTreHnnuanpHas OHCPIHUA.

BTOpaSI KOCMHNYCCKaa
CKOPOCTb

Tperbs kocMuyecKas
cKkopocThb. CBs3b pabOTHI
HENOTEHUUAJIBHBIX CHJI C
U3MEHEHHUEM
MEXAHUYECKON SHEPTUU
CUCTEMBI Tell. 3aKOH
COXpaHEHHUS
MEXaHUYECKON IHEPTUn

VYnpyrue u Heynpyrue
CTOJIKHOBCHHUS.
VYpaBHenue beprymm
JUIS UealIbHOM
JKUIKOCTH

KonTtponbHas pabora o

POIII
https://resh.edu.ru/subject/lesson/6290/start/1974
53/

bu6mmoreka ITOK https://m.edsoo.ru/ff0c4502

bu6mmoreka ITOK https://m.edsoo.ru/ff0c461a

bubmumoreka [TOK https://m.edsoo.ru/ff0c478c



https://resh.edu.ru/subject/lesson/6290/start/197453/
https://resh.edu.ru/subject/lesson/6290/start/197453/
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

TeMe "3aKOHBI
COXpaHEHHUs B MEXaHHUKe"

42

PazButue npencraBieHui
0 IIPUPOJIE TEIUIOTHI.
OCHOBHbIE TIOJIOKEHUS
MKT. duddyzus.
BbpoyHOBCKOE IBH>XKEHHE

POIII
https://resh.edu.ru/subject/lesson/4722/start/4780
o/

43

Crpoenue ra3o00pa3HbIX,
KUJKUX U TBEPJIX TEII.
Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHII
BEIIIECTBA

POIII
https://resh.edu.ru/subject/lesson/3731/start/4785
8/

44

Macca u pazmepsl
MOJIEKYJI (ATOMOB).
KonnuecTBo BemiecTna.
[TocTostnuas ABoraapo

45

46

47

Temneparypa. Temiosoe
paBHoBecue. [lIkana
Ienascus

Pemenne 3amad mo Teme
"OcHoBBl MKT"
WneanpHbiii ra3. I'a3oBeie
3aKOHBI

POIII
https://resh.edu.ru/subject/lesson/5898/start/1546
2/

bubmmoteka [{TOK https://m.edsoo.ru/ffOc4fde

48

YpaBHenue Menpeneena-
Knaneiipona. Pemenne
3aJa4 1o TeMe
"VpaBHeHUe
MenpneneeBa-
Kuanefipona"

bubmuoreka [IOK https://m.edsoo.ru/ffOc511e



https://resh.edu.ru/subject/lesson/4722/start/47800/
https://resh.edu.ru/subject/lesson/4722/start/47800/
https://resh.edu.ru/subject/lesson/3731/start/47858/
https://resh.edu.ru/subject/lesson/3731/start/47858/
https://resh.edu.ru/subject/lesson/5898/start/15462/
https://resh.edu.ru/subject/lesson/5898/start/15462/
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

49

AOconroTHas
TeMIiepaTypa. 3aKoH
JanpToHa

50

H3omponeccel B
UJ€aIbHOM rase ¢
IIOCTOSIHHBIM
KOJIMYECTBOM BellleCTBa

POIII
https://resh.edu.ru/subject/lesson/6292/start/3255
54/

51

I'paduueckoe
IpeCTaBICHNE
H30TIPOLIECCOB:
U30TepMa, U30X0pa,
n3zobapa

POIII
https://resh.edu.ru/subject/lesson/6292/start/3255
54/

52

53

54

OcHOBHOE ypaBHEHHUE
MKT

Pemienue 3amau mo reme
"N3onponeccs B
U/IeaTbHOM rase.
OcHOBHOE ypaBHEHHE
MKT"

CBs13b a0CONMIOTHON
TEeMITepaTyphl
TEPMOJIUHAMUYECKOMN
CHUCTEMBI CO CpeaHEN
KUHETUYECKON IHEPTUEH
MIOCTYIATEIBHOTO
TEIUIOBOTO JABMKEHHUS €€
YacTHI]

POIII
https://resh.edu.ru/subject/lesson/6291/start/1549
1/

POIII
https://resh.edu.ru/subject/lesson/5898/start/1546
2/

55

0O000meHne n



https://resh.edu.ru/subject/lesson/6292/start/325554/
https://resh.edu.ru/subject/lesson/6292/start/325554/
https://resh.edu.ru/subject/lesson/6292/start/325554/
https://resh.edu.ru/subject/lesson/6292/start/325554/
https://resh.edu.ru/subject/lesson/6291/start/15491/
https://resh.edu.ru/subject/lesson/6291/start/15491/
https://resh.edu.ru/subject/lesson/5898/start/15462/
https://resh.edu.ru/subject/lesson/5898/start/15462/

cUCTeEMAaTHU3alus 3HaAaHUN
o teme "OcHoBsl MKT"

56

57

58

59

60

KonTtponsHas pabora o
teme "OcHoBsl MKT"

TepMmoguHamuyeckast
cUCTeEMa. 3aJaHue
BHEIIHUX YCIOBHUM J1JIs
T/ cucremsl. BHenHnue u
BHYTPEHHUE MTapaMETPHI.
[Tapametpsr T/ cuctembl
KaK CpeIHUE 3HAYCHHUS
BEJIMYMH, ONMKUCHIBAIOIINX
e€ Ha
MUKPOCKOIUYECKOM
YpOBHE

Hynesoe nauano
TEPMOJMHAMUKH.
CamonpounsBoibpHas
penakcauusa T/l cucrembl
K TEILIOBOMY
PaBHOBECHIO

Mojens nueaabHOro rasa
B TEPMOJIMHAMHUKE.
VYcnoBust IpUMEHUMOCTH
9TOM MOJACIH

YpaBHenue Menpeneena-
Kuaneiipona n
BBIPAXEHUE [T
BHYTpPEHHEHN 3HEprun

POIII
https://resh.edu.ru/subject/lesson/5897/start/1509
04/



https://resh.edu.ru/subject/lesson/5897/start/150904/
https://resh.edu.ru/subject/lesson/5897/start/150904/

61

62

63

64

65

66

Beipaxenue s
BHYTPEHHEH YHEPTUHU
OJIHOATOMHOTO
UJ€AIBHOIO rasa.
KBazucrarnueckue u
HECTaTUYECKUe
IIPOLIECCHI

DnemeHTapHas paboTa B
TEPMOJIMHAMUKE.
Boruncnenue paboTsl o
rpaduky mporecca Ha
pV-auarpamme
Tennonepenaua kak
Croco6 U3MEHEeHHs
BHyTpeHHel 3Heprun T/
CHCTEMBI 0€3
COBEpIUIEHUSI pabOThI

Konpexkius,
TEMJIONPOBOJHOCTb,
U3IIy4eHHE
KonwmuecTBo TEILIOTHI.

TemnoéMKkocTs Tea.
Y nenbHas U MOJISIpHAs

TEIIOEMKOCTH BEIIECTBA.

y,[[CJ'IBHaSI TCIJ10Ta
CTopaHus TOILIMBaA

Pacuét xonmmuectBa

TCIJIOTHI ITpU
TCILIoNepeaaqyc

POIII
https://resh.edu.ru/subject/lesson/5897/start/1509
04/

POIII
https://resh.edu.ru/subject/lesson/5897/start/1509
04/

bubmmoreka [TOK https://m.edsoo.ru/ff0c5¢36

bubmumoreka [TOK https://m.edsoo.ru/ff0c5¢36

bubmuoreka [TOK https://m.edsoo.ru/ff0c5¢36

Bbubaunorexa I{OK https://m.edsoo.ru/ff0c5c36



https://resh.edu.ru/subject/lesson/5897/start/150904/
https://resh.edu.ru/subject/lesson/5897/start/150904/
https://resh.edu.ru/subject/lesson/5897/start/150904/
https://resh.edu.ru/subject/lesson/5897/start/150904/
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

67

[TonsiTie 06 amuabarHoM
npouecce. [lepBriii 3aK0H
TEPMOJUHAMUKHU

POIII
https://resh.edu.ru/subject/lesson/4723/start/1557
8/

68

KonnuecTBo TemnoTel u
paboTa KaKk Mepbl
WU3MEHEHUS BHYTPEHHEN
sHepruu T/l cuctembl

69

Bropoii 3akoH
TEPMOJUHAMUKH JIJIS
PaBHOBECHBIX U
HEPaBHOBECHBIX
TIPOIIECCOB.
Heob6parumocTth
TPUPOIHBIX TIPOIIECCOB

bubaunoreka I{OK https://m.edsoo.ru/ff0c6230

70

IIpuHUMIIBL NEHCTBUSA
termioBbix MamuH. KIT/]

POIII
https://resh.edu.ru/subject/lesson/3763/start/1602
22/

71

72

73

MakcumanbHOe 3HaYeHHne
KIIJ. Hukn Kapuo

Pemenue 3agau o reme
"BHYTpeHHss SHEprusl.
KonnuecTBo TEMIOTHI.
KII[ TenmoBbix mamuH"

DKOJIOTHYECKUE aCIEKThI
HCIIOJIb30BaHUS
TEIUIOBBIX JIBUTATEIICH.
TernnmoBoe 3arpsa3HeHne
OKpYKaroIlei cpebl

POIII
https://resh.edu.ru/subject/lesson/3763/start/1602

22/



https://resh.edu.ru/subject/lesson/4723/start/15578/
https://resh.edu.ru/subject/lesson/4723/start/15578/
https://m.edsoo.ru/ff0c6230
https://resh.edu.ru/subject/lesson/3763/start/160222/
https://resh.edu.ru/subject/lesson/3763/start/160222/
https://resh.edu.ru/subject/lesson/3763/start/160222/
https://resh.edu.ru/subject/lesson/3763/start/160222/

74

Pemrenue 3agad mo reme
"Tepmoaunamuka"

75

O0o061IeHNE U

cucTeMaTu3aIus 3HaHui

10 TEME 1
"TepMoAMHAMUKA.

TenmoBrie MalTUHEL"

76

77

78

79

KonTtponsHas pabora o
teme "TepMoauHaMuKa. 1
TemioBbie MauHb"

[TapooOpa3zoBanue u
KOHJICHCALIUS.

Hcnapenne n kunenue. 1
VY nenbHas Temiora
napooOpa3zoBaHus

Hacriiennsie u
HEHACBILICHHBIE Mapbl.
KauecTBennas
3aBUCUMOCTE TIIIOTHOCTH
W JaBJICHUS
HACBHILIEHHOTO TIapa OT
TEeMIIepaTyphbl, UX
HE3aBUCUMOCTH OT
00BEMa HACBIILIEHHOTO
napa. 3aBUCUMOCTb
TeMnepaTypbl KUTICHUS
OT JAaBJIECHHUS B )KUJIKOCTH

BnaxnocTs Bo3ayXa.
AOGcomtoTHas 1

bubanoreka I{OK https://m.edsoo.ru/ff0c63b6

bubmmoreka [TOK https://m.edsoo.ru/ff0c64d8

Bbubaunorexa I{OK https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8

OTHOCUTCIIbHAsA
BJIaXXHOCTB

80

81

82

83

84

85

86

Pemenue 3agau no reme
"BraxxnocTh Bo3yxa"

Tépnoe Temno.
Kpucranimueckue u
aMmopgHBbIC Tea.
AHUN30TpONUs CBOMCTB
KpPHUCTAJIJIOB

IInmaBienue u
KpUCTAJUIU3ALUS.
VnenpHas Tenuora
miassieHus. Cyonumanus
Hedbopmaruu TBEPAOTO
tena. PactsokeHue u
cxartue. Casur. Moaynb
FOnra. [Ipenen ynpyrux
nedopmaruit

TemoBoe pacipenue
KUIKOCTEN U TBEPABIX
TeJl. AHTAapMOHU3M
TETIJIOBBIX KOJIeOaHm
YaCTHUI[ BELIECTBA
[IpeobpazoBanue
SHEPruu B Pa30oBBIX
nepexonuax

YpaBHEHHE TEMIOBOTO
Oananca

Bbubanoreka IIOK https://m.edsoo.ru/ff0c65f0

bu6mmoreka ITOK https://m.edsoo.ru/ff0c6708

Bbubaunoreka I{OK https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

87

Pemenne 3amad mo Teme
"ArperaTHbl€ COCTOSTHUS
BemecTBa. MazoBrie
nepexomnl"

88

89

90

91

92

[ToBepxHOCTHOE
HaTsDKEHUE.
KanunnspHsie ssBneHus.
JlaBiaeHue mog,
HMCKPUBJICHHOU
MOBEPXHOCTHIO
)kunkoctu. Popmyna
Jlannaca

O06o0061IEHNE U
CUCTEeMAaTH3alMsl 3HAaHHHA
o TeMe "ArperatHbie
COCTOSIHHSI BEIIIECTBA.
®dazoBble Iepexoas"

KonrponbHas pabora no
TeMe "ArperaTHbie
COCTOSIHUS BEIIECTBA.
®dazoBble Iepexos"

DneKkTpu3anus Ten u e€
IIPOSIBJICHUS.
DIIEeKTpUUECKUH 3apsil.
JIBa BuJa DIEKTPUUECKUX
3apsiaoB. [IpoBoaHMKH,
JUDJIEKTPUKU U
IIOJIyIIPOBOJHUKH

OneMeHTapHbIN

Bbubaunorexa I{OK https://m.edsoo.ru/ff0c6bcc

POII



https://m.edsoo.ru/ff0c6bcc

ANEKTPUYECKUI 3apsi.
3aKOH COXpaHEHHUs
3JIEKTPUYECKOIO 3apsijia

https://resh.edu.ru/subject/lesson/6293/start/1602
82/

93

Bzaumoneiicteue
3apsa0B. ToueuHble
3apsasl. 3akoH Kynona

POIII
https://resh.edu.ru/subject/lesson/6293/start/1602
82/

94

95

Penrenue 3amad mo reme
"3akon Kynona"
DIIEKTPUYECKOE TTOJIE.

Ero neiictsue Ha
AJICKTPUUCCKUE 3aPsIIbI

POIII
https://resh.edu.ru/subject/lesson/5899/start/4872
3/

96

97

98

Hanpsxéanocts
3JIEKTPUYECKOTO TOJIA.
[TpoOHeIii 3apsia. JIuaum
HANPSKEHHOCTH
3JIEKTPUYECKOTO IOJIS.
OnHopoaHoe
ANEKTPUYECKOE M0JIE
IToTeHManbHOCTh
3JIEKTPOCTATHYECKOTO
nonst. PasHocTe
MOTEHIIMAJIOB 1
HaIpsHKeHUE

[ToreHuuanbHas sHEprus
3apsijia B
ANEKTPOCTATUYECKOM
none. IloreHnman
AJIEKTPOCTATHYECKOTO
IOJIST

bubmmoreka LIOK https://m.edsoo.ru/ff0c6df2

bu6mumoreka [IOK https://m.edsoo.ru/ffOc6f00

Bubaunoreka I{OK https://m.edsoo.ru/ff0c6f00



https://resh.edu.ru/subject/lesson/6293/start/160282/
https://resh.edu.ru/subject/lesson/6293/start/160282/
https://resh.edu.ru/subject/lesson/6293/start/160282/
https://resh.edu.ru/subject/lesson/6293/start/160282/
https://resh.edu.ru/subject/lesson/5899/start/48723/
https://resh.edu.ru/subject/lesson/5899/start/48723/
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00

99

100

CBs13b HaNPSKEHHOCTU
II0JISL U Pa3HOCTH
IOTEHLIUAJIOB JUIs
JNEKTPOCTATHYECKOTO
0JIsA

[IpuHnun cynepno3unun
JNEKTPUYECKUX TOJIEH

101

Pemenne 3amad mo Teme
"HanpspkeHHOCTb
AIEKTPUUYECKOTO TIOJIA.
ITorennman"

102

103

104

105

106

[Tosre TOYeUHOTO 3apsiia.
ITone paBHOMEPHO
3apsHKEHHON chepsl
[Tosre paBHOMEPHO
3apsHKEHHOTO Mo 00BEMY
nrapa. [Tone paBHOMepHO
3apsKEHHOU
OECKOHEYHOH IIITIOCKOCTH

IIpoBoHMKY B
JNEKTPOCTATUUECKOM
noJie. Y cioBue
paBHOBECHS 3apsI/I0B

JdnexTpuky u
IIOJIYIIPOBOJIHUKH B
AIIEKTPOCTATUYECKOM
noJe

Konnencarop.
OneKTPOEMKOCTh

Bbubaunorexa I{OK https://m.edsoo.ru/ff0c7018

Bbubaunoreka I{OK https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

KOHJIEHCATOopA.
DIIEKTPOEMKOCTh
IUIOCKOTO KOH/IEHCAaTOopa

107

[TapamensHoe
COEJMHEHUE
KOHJIEHCATOPOB

bubmmorexa ITOK https://m.edsoo.ru/ff0c7126

108

109

ITocaenoBaTenbHOE
COEIMHEHHE
KOHJIEHCATOPOB

DHeprus 3apsHyKEHHOTO
KOHJICHCATOpa

bubmmorexka IIOK https://m.edsoo.ru/ff0c7126

bubmmoreka [TOK https://m.edsoo.ru/ff0c72c0

110

Pewenne 3anad mo reme
"DJIEKTPOEMKOCTb
KOH/JIEHCAaTopa. DHeprus
3apsHKEHHOTO
KOHJeHcaropa"

111

JIBrkeHne 3apsyKeHHON
YaCTHUIbI B OJHOPOJHOM
3JIEKTPUYECKOM I10JI€

112

113

114

Pemenue 3agad mo reme
"DnexkTpuueckoe moie"

O60061enue u
CUCTEeMAaTH3aIHsI 3HAHHHA
o TemMe "DIIeKTPUIECKOoe
nosne"

KonTtponbHas pabora o

TeMe "DIeKTpuyecKoe
nose"



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

115

116

Cuna toka. [locTossHHBIN
TOK. Y CIIOBUS
CyIIIECTBOBaHUS
MOCTOSIHHOTO
AJIEKTPUYECKOTO TOKA

Hcrounuku ToKa.
Hanpspoxkenue u 9/1C

POIII
https://resh.edu.ru/subject/lesson/5901/start/4886
4/

POIII
https://resh.edu.ru/subject/lesson/5901/start/4886
4/

117

3akon OMa aJis1 yyacTka
Hemnu. DIEKTPUIECKOoe
COIIPOTHUBIICHUE

POIII
https://resh.edu.ru/subject/lesson/5901/start/4886
4/

118

3aBHCUMOCTh
COTIPOTHUBIICHUS
OJIHOPOJIHOTO
MIPOBOJIHUKA OT €ro
JUIMHBI U TUIOIIAAN
MONEPEYHOI0 CEYEHUS

119

Y nenpHOE
COTIPOTHUBIICHUE
BemecTBa. Pemenne
3a7a4 o teMe "3aKoH
Oma"

120

ITocnenmoBarensHOE,
napajuiebHOe,
CMEIIaHHOE COSIUHEHNE
HpOBO)IHI/IKOB

bub6muoreka IIOK https://m.edsoo.ru/ff0c74f0

121

Pacuér pa3zBeTBIEHHBIX
AIIEKTPUYECKHX LIETIEH.
[TpaBuna Kupxroda



https://resh.edu.ru/subject/lesson/5901/start/48864/
https://resh.edu.ru/subject/lesson/5901/start/48864/
https://resh.edu.ru/subject/lesson/5901/start/48864/
https://resh.edu.ru/subject/lesson/5901/start/48864/
https://resh.edu.ru/subject/lesson/5901/start/48864/
https://resh.edu.ru/subject/lesson/5901/start/48864/
https://m.edsoo.ru/ff0c74f0

122

Pemenne 3amau mo reme
"PacueT pa3BeTBIECHHBIX
AJIEKTPUYECKUX Lieneit"”

123

Pabora snexrpudeckoro
TOKa. 3aKkoH Joyns —
Jlenna

POIII
https://resh.edu.ru/subject/lesson/4741/start/1509
60/

124

125

126

127

128

Penrenue 3amad mo reme
"PaboTa 351eKTpuIecKoro
ToKa. 3aKkoH Jl>xoyis-
Jlenma"

MomaocTs
3JIEKTPUYECKOTrO TOKA.
TemnoBass MOITHOCTb,
BBIJICIIICMAsT Ha
pesucrope

Pemenue 3agau o reme
"MOIIIHOCTE
AIEKTPUIECKOTO TOKA"

O/1C u BHyTpEHHEE
COINPOTHBIICHUE
VCTOYHUKA TOKA

3akon Oma 1 TTOJTHOH
(3aMKHYTOH)
AIIEKTPUIECKOMN 1IEeMHU

bubanoreka I{OK https://m.edsoo.ru/ff0c7838

POIII
https://resh.edu.ru/subject/lesson/5900/start/4936
2/

bu6nuoreka [IOK https://m.edsoo.ru/ffOc7ae0

129

Pemenue 3agad mo reme
"3axoH OMa 1S ITOTHOMI
(3aMKHYTOH)
ANEKTPUYECKOM 1enu"



https://resh.edu.ru/subject/lesson/4741/start/150960/
https://resh.edu.ru/subject/lesson/4741/start/150960/
https://m.edsoo.ru/ff0c7838
https://resh.edu.ru/subject/lesson/5900/start/49362/
https://resh.edu.ru/subject/lesson/5900/start/49362/
https://m.edsoo.ru/ff0c7ae0

130

MoHocTh UCTOYHHUKA
TOKa

131

132

Kopotkoe 3ambikanune

Konnencarop B menu
IIOCTOSIHHOTO TOKa

133

Pemrenue 3agad mo reme
"TTocTOSHHBIH
3NIEKTPUYECKUM TOK"

134

135

136

Pemenue 3agad mo reme
"TToCcTOSHHBIH
ANEKTPUIECKUIN TOK"

Pentenue 3amad 1mo reme
"TTocTOSTHHBIN
ANEKTPUIECKUIN TOK"
Pentenue 3ama4 mo reme

"TTocTostHHBIN
INEKTPUYECKUH TOK"

137

0O0001eHue n
CHCTEeMaTH3aIis 3HaHUU
o Teme "IlocTosSHHBII
INEKTPUYECKUH TOK"

138

KonTponbHas pabora no
teme "llocTossHHBIN
ANEKTPUUECKUI TOK"

139

DneKTpuueckas
MIPOBOAMMOCTH
Pa3TUYHBIX BEIIECTR.
DIIeKTPUIECKHUI TOK B




MeTaJlax.
CBepXxnpoBOAUMOCTb

140

DIIEKTPUUECKHUI TOK B
pacTBopax U pacrjiaBax
AJIEKTPOJIUTOB. 3aKOHBI
®Dapanes 1
AEKTPOIN3a

bubaunorexa I{OK https://m.edsoo.ru/ff0c82ba

141

142

143

DIIEKTPUUECKHUI TOK B
razax. [Imazma

DIIEKTPUUECKUI TOK B
Bakyyme. BakyymHbie
IPUOOPHI
DIIEKTPUUECKUI TOK B
MOJTYTIPOBOTHUKAX

bubanoreka I{OK https://m.edsoo.ru/ff0c84ae

bubmmoreka LIOK https://m.edsoo.ru/ff0c84ae

144

145

ITomynpoBOAHUKOBBIE
npuOOpbI

Pu3nUeCKU IPAKTUKYM

o teme "M3mepenue
CHUITBI TOKA U
HaINpsHKSHUS B IIETTH
MOCTOSTHHOTO TOKa TIPH
MIOMOIIIY aHAJOTOBBIX H
U(PPOBBIX
U3MEPUTEIIBHBIX
npu6opos"”

bubanorexa I{OK https://m.edsoo.ru/ff0c86fc

146

Pu3nUecKuil NPAKTUKYM

o teme "M3yuenue
HEPaBHOMEPHOTO
JBUKEHHUS C LIEITIbIO



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

olnpezeNeHus
MTHOBEHHOM CKopocTH"

147

Pu3n4eCcKuil IPAKTUKYM
no teme "U3mepenue
YCKOpPEHHS IIPU
MPSAMOJIMHETHOM
PaBHOYCKOPEHHOM
JIBUKEHHUHU 110 HAKJIOHHOU
IJIOCKOCTH"

148

Pu3n4ecKuil NPAKTUKYM
no teme "3mepenue
YCKOpEHUs: CBOOOHOTO
naneHusa"

149

Pu3n4ecKuil NPAKTUKYM
no teme "M3yuenue
JBUKEHMSI TeJa 110
OKPYKHOCTH C
MIOCTOSIHHOM 110 MOJYJIIO
CKOpOCTHIO"

150

151

Pu3nYecKuil NPAKTUKYM
o teme "3mepenue
PaBHOACHCTBYIOLICH
CHWJIBI IPU ABU>KCHUN
Opycka 1o HaKJIOHHOU
IJIOCKOCTH"

Pu3nUecKuil NPAKTUKYM
no teme "M3yuenue
JBUKEHUS CUCTEMBI TEIl,
CBSI3aHHBIX HUTBIO,




IIEPEKUHYTOU uepes
JIErkuii 0JI0K"

152

Pu3n4eCcKuil IPAKTUKYM
no teme "UccnenoBanue
JBUKEHHS OpycKa 1o
HaKJIOHHOM IMJIOCKOCTH C
MEePEMEHHBIM

ko3 urmeHToM
TpeHus"

153

154

Pu3n4ecKuil NPAKTUKYM
no teme "HccnenoBanue
YCIIOBUI PaBHOBECUS
TBEPJIOTO TENA,
MMEIOLIETO OCh
BpauieHus"

Pu3n4ecKuil NPaKTUKYM
no teme "M3yuenue
u3o0apHoro nporecca”

155

®u3n4ecKuil NPAKTUKYM
o teme "U3mepenue
YAECITbHOU
TEMI0EMKOCTH "

156

Pu3n4ecKuil TPaKTUKYM
o teme "N3mepenne
YAECIbHOM TEIUIOTHI
MJIaBJICHUS JIbaa"

157

Pu3nYecKuil TPAKTUKYM
o teme "M3yuenue
IIPOTEKaHUs TOKA B LIEIIH,




coaepKallein
KOHJIeHcaTop"

158

Pu3n4eCcKuil IPAKTUKYM
no teme "UccnenoBanue
CMEIIaHHOTO COEIMHEHUS
pe3ucTopos"

159

160

DuU3nYECKU MPaAKTUKYM
no teme "HalOmronenue
AJeKTpon3a"

IIpomexxyrounas
aTTecTalus 3a roj

161

PesepBHBIi ypOK.
O06o061IEHNE U
CHCTEMAaTH3alMs 3HaHUH
o Teme "Kunemarnka"

162

PesepBHBIi ypOK.
0O0001eHuEe "
cHUcTeMaTU3alrs 3HaHUI
no Teme "Jlunamuka"

163

PesepBHBIi ypOK.
0O00011eHnEe "
CHCTEeMAaTH3aI1s 3HaHUU
o teme "CTtaTuka
TBEpaoro tena"

164

PesepBHBIi ypOK.
0O00011eHne n
cucTeMaTH3aIusg 3HaHui
1o TeMe ""3aKOHBI
COXpaHEHHUs B MEXaHUKeE"




165

166

167

168

169

170

PesepBHBI ypOK.
0O0001EeHue 1
cHCTeMaTH3aIus 3HaHUuH
o TeMe "OCHOBEBI
MOJIEKYJISIPHO-KMHETHYEC
Koi Teopun”

Pe3epBHBIii ypOK.
0O0001EeHuEe 1
CUCTEeMAaTH3alHsl 3HAaHHH
o TeMe
"TepMoaMHAMUKa.
TennoBbie MauHb!"

PesepBHBIil ypoK.
O06o0061IEHNE U
cucTeMaTHh3alys 3HaHUH
1o TeMe "ArperaTHble
COCTOSIHUS BEIIECTBA.
®dazoBble Iepexos"

PesepBHBIil ypOK.
O6o61eHne u
crucTeMaTu3alurs 3HaHUI
o TemMe "DIIeKTPUIECKOoe
nose"

PesepBHBIi ypOK.
O06o06mIeHuE U
CHCTeMaTH3aIus 3HaHUH
o TeMme "IlocTossHHbBII
ANIEKTPUYECKUI TOK"

PesepBHBIi ypOK.




O06o6mieHue u
CUCTeMaTH3alusl 3HAaHHH
o teme "Toku B
pa3JIMYHbBIX cpeaax”

OBIIEE KOJIMYECTBO

YACOB 110 ITPOTPAMME 170

15




11 KJIACC

Ne
n/
n

Tema ypoka

BzaumoneiictBue
IMOCTOSIHHBIX
MarHMToB U
MIPOBOJTHUKOB C
TOKOM. Marauraoe
moire. I'umore3a
Awmmnepa

KoanuecTBo 4acoB

Bcer
0 ble paboThI

KonTpoabu

IIpakTHyeck
ue padoTsl

Jara
H3ydeHHn
s

JJIeKTPOHHBbIE U(PPOBBbIE 00pa3oBaTebHbIE
pecypcsbl

bubmmorexa LIOK https://m.edsoo.ru/ff0c9778

Bekrop MarHuTHOM
uHAyKIuK. [IpuHomn
CyNEepHO3UIUU
MarHUTHBIX ITOJICH.
JIMHUM MarHUTHOM
WHIYKIUU

bubmmorexa LIOK https://m.edsoo.ru/ff0c9778

MarautHoOE 11071€
MPOBOJHUKA C TOKOM.
OmneIT OpcTena

bubmmoreka IIOK https://m.edsoo.ru/ff0c98fe

Cuita Ammiepa, e€
HalpaBJieHUE U
MOJ1yJIb

Pemenue 3anau no
teme "Cuita Amnepa”

IIpumeneHne 3aKoHa
Awmrmepa.
ONEKTPOU3MEPUTEIIBH

bub6nmoreka [{OK https://m.edsoo.ru/ff0c9ac0



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

b€ TIPUOOPHI

Cuna Jlopenia, eé
HaIlpaBJICHUE U
MOAYJIb. [IBHKEHNE
3apSKEHHOM YaCTHUIbI
B OJTHOPOJIHOM
MarHuTHOM T10JIe

bu6nuoreka [IOK https://m.edsoo.ru/ff0c9df4

Pemenune 3amad mo
teme "Cuna Jlopenna'
PaboTta criel
Jlopenna

bubnuoreka IIOK https://m.edsoo.ru/ff0c9df4

10

Pemenne 3amad mo
teme "OnpeneneHue
HaIlpaBJICHUS CHJIBI
Awmrnepa u CuJibl
Jlopenma"

11

12

MaruauTHO€e 1oJsie B
BEIIECTBE.
DeppoMarHeTHKH,
napa- u
JTMaMarHeTUKH
OcHOBHBIE CBOMCTBA
(beppOMarHeTHKOB.
IIpumeHenue
beppoMarHeTUKOB

POII
https://resh.edu.ru/subject/lesson/5902/conspect/87
02/

POIII
https://resh.edu.ru/subject/lesson/5902/conspect/87
02/

13

Pemenue 3agad mo
Teme "MarautHoe
mone"



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://resh.edu.ru/subject/lesson/5902/conspect/8702/
https://resh.edu.ru/subject/lesson/5902/conspect/8702/
https://resh.edu.ru/subject/lesson/5902/conspect/8702/
https://resh.edu.ru/subject/lesson/5902/conspect/8702/

Pemenue 3amau mo

14 teme "MarautHoe
nosie"
SIBnenue
AJIEKTPOMATrHUTHOMN POIII
15 uHyknuu. [loTok https://resh.edu.ru/subject/lesson/4908/conspect/96
BEKTOpAa MarHUTHOM 374/
UHYKLIH
POIII
16 3J1C nnaykuuu https://resh.edu.ru/subject/lesson/4908/conspect/96
374/
3aKkoH
17 AJIEKTPOMATrHUTHON
uHaykunn Papanest
Buxperoe
18 JNEKTPUYECKOE TIOJIE.
Toxu dyko
OJ1C unaykuu B PolI
19 JBUKYIHXCS https://resh.edu.ru/subject/lesson/5905/conspect/46
MIPOBOJTHUKAX 857/
Pemenue 3agaq mo
20 teme "IJ1C
MHIyKIAN"
POIII
21 [Mpaswio Jlenma https://resh.edu.ru/subject/lesson/4908/conspect/96
374/
99 NHAyKTUBHOCTSD. POIII

Karymka

https://resh.edu.ru/subject/lesson/5905/conspect/46



https://resh.edu.ru/subject/lesson/4908/conspect/96374/
https://resh.edu.ru/subject/lesson/4908/conspect/96374/
https://resh.edu.ru/subject/lesson/4908/conspect/96374/
https://resh.edu.ru/subject/lesson/4908/conspect/96374/
https://resh.edu.ru/subject/lesson/5905/conspect/46857/
https://resh.edu.ru/subject/lesson/5905/conspect/46857/
https://resh.edu.ru/subject/lesson/4908/conspect/96374/
https://resh.edu.ru/subject/lesson/4908/conspect/96374/
https://resh.edu.ru/subject/lesson/5905/conspect/46857/

HHIAYKTUBHOCTHU B
LOCITH ITIOCTOSIHHOT'O
TOKa

857/

23

SBnenune
camounaykiuu. 3/C
CaMOUHTyKITUT

bubimoreka [{TOK https://m.edsoo.ru/ff0ca600

24

DHeprusi MarHUTHOTO
IIOJI KaTYIIKHU C
TOKOM.
DIIeKTPOMarHuTHOE
noJje

25

26

27

28

29

Pemrenue 3anay mmo
TEME
"DnexkTpoauHaMuka"

O06o0061IEHNE U
CHCTEMaTH3aIus
3HAHUM 10 TeMe
"DnexkTpoauHaMuKa"

KonrponsHas pabora
0 TeMe
"OnexTpoauHamuka'

KonebarennHas
cucrema. CBoOOIHEIC
KoJIEOaHMUSL.
I'apmonnueckue
KoJIeOaHUs

Kunemaruueckoe u

JUHaAMHUYCCKOC
OIIMCaHUEC

bubmmoreka [{OK https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0caf06

Ko1e0aTeIbHbIX
IBIDKCHUN

30

31

OHepreTuyeckoe
onucanue. BeiBog
JMHAMHYSCKOTO
OIIMCAHHS
FapMOHUYECKUX
KoJeO0aHul U3 ux
SHEPreTUYECKOro 1
KUHEMaTHYSCKOT'0
OITMCaHMS

AMiutyzaa u dasa
KoaeOanuii

32

33

34

[Iepnon u wacrora
kosiebanuid. [lepuon
MaJIBIX CBOOOIHEIX
KoJIeOaHMI
MaTeMaTHYCCKOTO
MasaTHHKA. [lepron
CBOOOIHBIX
KOJICOaHMI
MPYKUHHOTO
MasiTHUKA
3aryxaromue
KoJIeOaHHSI.
BrIiHyX1€HHBIE
KoyicOanms. Pe3oHanc

ABTOKOJIEOaH U

bu6nuoreka IIOK https://m.edsoo.ru/ffOcaf06

35

Pemenne 3amau mo



https://m.edsoo.ru/ff0caf06

Teme "MexaHnyecKue
KoJiebanus"

36

Ypok-koHpepeHuus
"MexaHu4ecKkue
KoneOaHus B
MY3BIKQIbHBIX
HHCTpyMeEHTax"

37

O0o0061IcH e U
CHCTEMATH3AIIH
3HAHUM 110 TEME
"MexaHn4eckue
Kosnebanus"

38

39

40

DIEeKTPOMarHUTHBIC
KoJieOaHusl.
Konebarenbubrii
KOHTYp. YpaBHEHUs
OIMCHIBAIOIIINE
MPOIECCHI B
KoJIe0aTeIbHOM
KOHTYpe

®opmyna Tomcona.
CBs13b aMIUTUTYIbI
3apsiaa KOHJIeHcaTopa
C aMIUTUTYION CUJIBI
TOKa B
KoJIe0aTeTbHOM
KOHTYpE

3aKOH COXpaHEHHUS
SHEPIUU B HJI€AIbHOM

bub6nuoreka [TOK https://m.edsoo.ru/ff0ch820

bubmmoreka [{OK https://m.edsoo.ru/ffOcb9c4

bubarnorexa I{OK https://m.edsoo.ru/ffOcb9c4



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4

KOJIe0aTEeIbHOM
KOHTYpE

41

3aryxaroliue
AJIEKTPOMATrHUTHBIE
KoJIeOaHusl.
BriHyX1cHHBIE
3JIEKTPOMarHUTHBIE
KoseOaHus

bubmmoreka [{TOK https://m.edsoo.ru/ffOcbb86

42

[IepeMeHHBIH TOK.
Pesucrop n
KOH/JICHCATOp B LIETIH
IIEPEMEHHOTI0 TOKa

bu6mmoreka [{OK https://m.edsoo.ru/ffOcbd34

43

Karymxka
WHJyKTUBHOCTH B
LIEIIN [IEPEMEHHOTO
TOKa

POIII
https://resh.edu.ru/subject/lesson/5904/start/72014/

44

45

46

47

3axon Oma mis
ANEKTPUYECKOHN LETIH
MEPEMEHHOTO TOKa

MoIHOCTh
MEPEMEHHOT0 TOKa.
AMIUIUTYIHOE U
JIEUCTBYIOIIEE
3HAaYCHHUE CHJIBI TOKA
Y HaTPSOKEHUS

Pe3onanc B
AIIEKTPUYECKON LIETTH

Pemenune 3aga4d no

bub6mmoreka [{OK https://m.edsoo.ru/ffOcbd34

POII
https://resh.edu.ru/subject/lesson/5904/conspect/72
013/



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://resh.edu.ru/subject/lesson/5904/start/72014/
https://m.edsoo.ru/ff0cbd34
https://resh.edu.ru/subject/lesson/5904/conspect/72013/
https://resh.edu.ru/subject/lesson/5904/conspect/72013/

teme "[lepemeHHbII

TOK

48

Hneansubrit
Tpa"cgopmarop.
[IpousBoxactso,
nepenada u
noTpeOeHne
AIEKTPUYECKON
SHEPrUuu

POIII
https://resh.edu.ru/subject/lesson/5904/conspect/72
013/

49

50

51

52

DKOJIOTHYECKUE
PHYCKH TIpU
MIPOU3BOJICTBE
3JICKTPOIHEPTHH.
KynbTypa
HCIIOIL30BaHUsA
AJIIEKTPOIHEPTUH B
MMOBCETHEBHOM KU3HH

Pemienue 3amau o
TeMe
"OneKTpOMarHuTHbIE
KosieOanus"

Pemienue 3amau o
TeMe
"OneKTpOMarHuTHbIE
Kosiebanus"

0O0001eHne n
cucTeMaTH3anus
3HaHUU 110 TEME
"OneKTpOMarHuTHbIE



https://resh.edu.ru/subject/lesson/5904/conspect/72013/
https://resh.edu.ru/subject/lesson/5904/conspect/72013/

KkoJjicbanus"

53

54

55

Mexanndeckue
BOJIHBI.
XapaKkTepucTuKu
MEXaHUYCCKUX BOJIH

CBolicTBa
MeXaHUYECKUX BOJIH
3BYK.
XapakTepuCTUKH
3ByKa

bu6nmoreka [{OK https://m.edsoo.ru/ffOccab4

bubmmoreka [{OK https://m.edsoo.ru/ff0ccab4

bubnuoreka IIOK https://m.edsoo.ru/ffOcccOc

56

Wndpassyk u
YIBTPa3BYK.
[ITymoBoe
3arpsi3HEHUE
OKpYXKaroIlen cpesbl

57

Pemenue 3agaq mo
Teme "MexaHnuecKue
BOJIHBI"

58

DNIeKTpOMarHuTHBIC
BOJIHBL. M3i1yueHue

AIIEKTPOMArHUTHBIX
BOJTH

bub6mmoreka [IOK https://m.edsoo.ru/ffOccfe0

59

OHeprus
3IEKTPOMArHATHBIX
BoJH. CBOIiCTBa
3IEKTPOMArHATHBIX
BOJIH

bubmmoreka [IOK https://m.edsoo.ru/ffOccfe0

60

[Ixama

bubarnorexa L{OK https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0

61

62

63

AJIEKTPOMATrHUTHBIX
BOJIH. [Ipumenenue
3IEKTPOMArHUTHBIX
BOJIH B TEXHUKE U
OBITY

[IpuHuMIIBL
PaIrOCBsI3H U
TEICBUJICHHUS.
Pannosmoxanus.
DJIEKTPOMArHuTHOE
3arpsi3HEHUE
OKPYKarOIEe Cpebl
KoHnTtposbHas padota
o Teme "Konebanus
M BOJIHBI"

Cger. 3akoH
IPSAMOJIMHEMHOTO
pacrpocTpaHeHus
CBETa

POII
https://resh.edu.ru/subject/lesson/4915/conspect/47
442/

bub6muoreka [TOK https://m.edsoo.ru/ff0cd350

64

Pemenue 3agad na
IIPUMEHEHHE 3aKOHa
IPSAMOJIMHEMHOTO
pacrpocTpaHeHus
CBETa

65

OTtpaxkeHue cBera.
ITmockoe 3epkaiio.
Cdepuueckoe
3epKajio

bubmmoreka [{OK https://m.edsoo.ru/ff0cd4e0

66

[Ipenomnenue ceera.

bubmmorexa IJOK https://m.edsoo.ru/ff0cd7f6



https://resh.edu.ru/subject/lesson/4915/conspect/47442/
https://resh.edu.ru/subject/lesson/4915/conspect/47442/
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

67

68

69

70

71

AOCOIIIOTHBIN U
OTHOCHUTEIIbHBIN
IoKa3areilb
MPEJIOMIICHUS.
[TonHoe BHyTpeHHEE
OTpaXKeHUE.
[IpenenbHbli yron
MOJIHOTO BHYTPEHHETO
OTpaXKEHUs

Penrenne 3ama4y Ha
MPUMEHEHUE 3aKOHOB
OTPaXKCHHUS U
MIPEJIOMJICHUS CBETA
Xox j1ydeil B mpu3Me.
Hucniepcus cBera.
C110KHBIH COCTaB
Oenoro cBera. L{Bet

JInnsel. okycHoe
pacCTossHUE U
ONTUYECKAs CUJIa
JIMH3bI

ITocTtpoeHnue
U300paXeHMil B
JUH3aX U UX
CUCTEMaX.
YBenuyeHue JTuH3bI

Pemenue 3amau Ha
MOCTPOEHUE
U300pakeHHi,

POII
https://resh.edu.ru/subject/lesson/3818/start/47999/

bubmuoreka [IOK https://m.edsoo.ru/ffOcddle

POII
https://resh.edu.ru/subject/lesson/3843/start/27082
5/



https://resh.edu.ru/subject/lesson/3818/start/47999/
https://m.edsoo.ru/ff0cdd1e
https://resh.edu.ru/subject/lesson/3843/start/270825/
https://resh.edu.ru/subject/lesson/3843/start/270825/

MOJIy4aeMbIX C
MOMOIUIBIO JINH3

72

73

74

I'nma3 xak onruueckas
cucrema

Penrenue 3amau.
[Ipenemns
MIPUMEHUMOCTHU
reOMETPUYECKOMN
OIITUKU

CKOpOCTL CBC€Ta 1
MCTOJbI €€ UBMCPCHUA

75

Hucnepcus ceera

POIII
https://resh.edu.ru/subject/lesson/3818/start/47999/

76

77

78

79

WnTepdepenmms
cBeTa

KorepenTHsie
UCTOYHUKHU. Y CJIOBHUS
HaOIroAeHUs
MaKCUMYMOB U
MUHHMYMOB

Pemenue 3anau no
teme "Jlucnepcus
CBeTa.
WnTepdepenus
ceera"

IIpumeHeHue
UHTEepEpEeHIINH

bubmmoreka [{TOK https://m.edsoo.ru/ffOced22

bubmuoreka [IOK https://m.edsoo.ru/ff0ced22

POII
https://resh.edu.ru/subject/lesson/5906/conspect/19
7572/



https://resh.edu.ru/subject/lesson/3818/start/47999/
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://resh.edu.ru/subject/lesson/5906/conspect/197572/
https://resh.edu.ru/subject/lesson/5906/conspect/197572/

80

Judpakuus ceera

bubnmoreka [{TOK https://m.edsoo.ru/ff0ced22

81

82

83

84

Hudpakmonnas
peweérka. YcinoBue
HAOJIOICHUS TTIAaBHBIX
MaKCHMYMOB
Pentenue 3amau mo
TemMe

" IudpakronHas
pemierka"
[TonepeuHocth
CBETOBBIX BOJIH.
[Tonspu3zanus cBeTa

Pemenue 3amay no
Teme "OnTuka"

bubmmoreka [{TOK https://m.edsoo.ru/ff0ced22

bu6nuoreka IIOK https://m.edsoo.ru/ffOcf02e

85

86

87

CBeTOBBLIE SIBJIEHUS B
pupoJIe
O06o06mIeH e U
CHCTEMAaTHU3aIIH
3HAHUH 110 TEME
"Onruka"

KonrponsHas pabora
1o teMe «Onruka»

88

I'panuiel
MPUMEHUMOCTHU
KJIaCCHUYECKOM
MEXaHHUKH. 3aKOHBI
ANEKTPOJIMHAMUKYU U
MPUHIUIT

bu6imoreka [{OK https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OTHOCUTCIIBHOCTHU

89

90

[Toctynatel
CIIELUAIILHON TEOpUHU
OTHOCUTEJIBHOCTH

[TpocTpancTBeHHO-
BPEMEHHOMN MHTEpBaJI.
[IpeobpazoBanus
Jlopenua. YcnoBue
MPUYUHHOCTH.
OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH.
3ameieHre BpeMEHU
U COKpAIICHHUE JUTUHbI

bubnmoreka [{TOK https://m.edsoo.ru/ff0cf862

bu6muoreka I{OK https://m.edsoo.ru/ffOcfad2

91

DHeprus U UMIYJbC
PETATUBUCTCKON
YaCTULIbI

bu6mmoreka [{OK https://m.edsoo.ru/ffOcfc68

92

CBs13b Macchl ¢
SHEpPruen u
HUMITYJIbCOM
PETATUBUCTCKON
YacTULIBI. DHEPrus
MOKOS

bub6mmoreka [IOK https://m.edsoo.ru/ffOcfc68

93

94

95

PaBHOBecHOe
TEIJIOBOE U3TTyYCHUE

3aK0H CMEIICHUS
Buna

I'mmore3a M. Ilmanka
0 kBaHTax. ®OTOHEI

bubarnoreka I{OK https://m.edsoo.ru/ffOcfel6



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfe16

96

OHeprus U UMIYJbC
dboToHa

bubmmoreka [IOK https://m.edsoo.ru/ffOcfel6

97

98

99

100

Dorodddext. OnbIThI
A.T. Cronerosa.
3akoHsbI hoTtodddexTa

YpaBHeHue
DOUHINTENHA I
dororddexra.
"Kpachas rpanuna”

dororddekra
JlaBreHue cBera.
Omnpitel I1. H.
JleGenera
BousiHoBBIE CBOlCTBa
YaCTHUI]

bu6mmoreka [{OK https://m.edsoo.ru/ffOcffc4

bu6mmoreka [{OK https://m.edsoo.ru/ff0d015e

bubmuoreka IIOK https://m.edsoo.ru/ff0d04a6

101

102

Bounsl ne bporins.
JlmvHa BOJIHBI /i€
bpoins u pasmepst
00J1aCTH JIOKaTU3aI1H
JBIKYILIEUCS
YaCTULbI
Kopnyckynsipao-
BOJIHOBOW yaJIu3M

103

104

Hudpaxus
JJIEKTPOHOB Ha
KpUCTaJlIax

Crienuduxa
U3MEPEHUI B

POII
https://resh.edu.ru/subject/lesson/4916/conspect/29



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://resh.edu.ru/subject/lesson/4916/conspect/290361/

MHUKPOMHUPE.
CooTHOIICHUS
HEOIpeEIEHHOCTEH
I'eitzenbepra

0361/

105

Pemenue
rpaduueckux 3agad
o TeMe
"®dotorpdext”

106

Pemenne pacu€THbIx
3ajad o TeMe
"doTtorppext"”

107

KonTponbnas pabota
1o Temam: "OCHOBBI
CTO",
"KopnyckynspHo-
BOJIHOBOM JTyasin3m"

108

OMBITE IO
HCCIICIOBAHUIO
CTPOCHHS aToMa.
ILnanerapnas Moaenb
atoma Pesepdopna

bu6nmoreka [{OK https://m.edsoo.ru/ff0d091a

109

110

111

[Tocrynartsr bopa

Bunael cektpos.
CrnexTp ypoBHeH
SHEPTrUU aTomMa
BOZIOpOAA
CnoHTaHHOE U
BBIHYX/ICHHOE
U3ITy4YEHHUE CBETA

but6mmoreka [{OK https://m.edsoo.ru/ff0d0Oafa

bubmmoreka [{OK https://m.edsoo.ru/ff0dOafa

bubnrnorexa L{TOK https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

112

Jlazep

113

Hyxkionnas mozaens
snpa eitizendepra-
Usanenko. 3apsi u
MacCcoOBOE YHUCIIO si/Ipa.
H3oTorml.
PagyoakTHBHOCTH

bu6nmoreka [{OK https://m.edsoo.ru/ff0d0fd2

114

115

116

3aKoH
PaaTuOaKTUBHOTO
pacrnaga. CBoiicTBa
MOHU3HUPYIOIIETO
u3nydeHus. Bnusnue
pPaZlOaKTUBHOCTH Ha
JKUBBIE OpPTraHU3MBI.
JozumeTpust

DHeprusi CBA3u
HYKJIOHOB B sIZIpe.
SlnepHble cubl.
Jedext maccol sapa.
SnepHble peakuuu.
SInepHble peakTopsl.
[Tpobmembr
YIPaBIIIEMOTO
TEPMOSIEPHOTO
CHHTE3A.
DKOJIOTHYECKUE
aCIEKThl Pa3BUTHS
AIEPHOMN YHEPrEeTUKH

Meroas! peructpanuu

POIII
https://resh.edu.ru/subject/lesson/4918/conspect/48
462/

POII



https://m.edsoo.ru/ff0d0fd2
https://resh.edu.ru/subject/lesson/4918/conspect/48462/
https://resh.edu.ru/subject/lesson/4918/conspect/48462/

U UCCIIEI0BAHUS
3JI€EMEHTapHBIX
YacTHUL.
DyH/IaMEHTAJIbHbBIE
B3aUMOJICUCTBUSL.
bapuonsl, Me30HBI U
JICNITOHBI.
[Ipencrasnenue o
CranpapTtHoit
mozenu. KBapk-
TJIFOOHHAs! MOJIEIb
aJpOHOB

https://resh.edu.ru/subject/lesson/5909/conspect/48
491/

117

118

®du3uKa 3a npeaeaaMmu
CranpapTtHoit
moaenu. TémHuas
MaTtepus U TEMHas
sHeprus. EnuHcTBO
bu3NYECKON KapTUHBI
Mupa

OraInsl pa3BUTHSA
ACTPOHOMHUH.
3HaueHue
aCTPOHOMHUHU

119

[IpumennmocTh
3aKOHOB (DU3HKH NS
00BSICHEHUS TIPUPOIBI
KOCMHUYECKUX
00BEKTOB. MeTO b1
ACTPOHOMHUYECKHUX



https://resh.edu.ru/subject/lesson/5909/conspect/48491/
https://resh.edu.ru/subject/lesson/5909/conspect/48491/

HUCCIIENOBaHUI

120

CoBpeMeHHbIE
ONTUYECKHE
TEJIECKOTIHI,
pPaznOTENEeCKOIIBL,
BHeaTMocpepHas
aCTPOHOMHUS

121

Bup 3Bé3nHOro0 Heba.
CozBesaus, spKue
3BE3/1bI, INIAHETHI, UX
BUUMOC IBIIKCHHE

122

CoHeyHast cHCTEMA.
Connue. CoiHeuHas
aKTHBHOCTbD.
Hcrounuk sHeprun
Counnna u 3BE37

POIII
https://resh.edu.ru/subject/lesson/3918/start/48521/

123

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTHUKHU.
Huarpamma
"cCreKTpaJIbHBIHN Ki1acce
— CBETUMOCTB"

POIII
https://resh.edu.ru/subject/lesson/5910/start/28070
1/

124

125

3Be3 161 TIIaBHOMI
[IOCJIEI0BATEILHOCTH

Bnytpennee
CTPOEHUE 3BE3 .
CoBpemeHHbIE
IpeJICTaBICHUS O
MMPOUCXOKACHNU U
ssosrrorny ComnmHna u



https://resh.edu.ru/subject/lesson/3918/start/48521/
https://resh.edu.ru/subject/lesson/5910/start/280701/
https://resh.edu.ru/subject/lesson/5910/start/280701/

3BE3/1. DTambl XKU3HU
3BE3

126

Mineunsii [Iyte —
Hama ['anakTuka.
Tumel rajakTuk.
Yépuble ObIpHI B
AIpax TajJaKTUK

POIII
https://resh.edu.ru/subject/lesson/4935/start/29042
0/

127

Bcenennas.
Pacmmpenue
Bceenennoii. 3akoH
Xab6ma. Teopus
Bosbiioro B3pbiBa.
PenukroBoe
U3JIy4eHHE

POIII
https://resh.edu.ru/subject/lesson/4937/start/19794
1/

128

MacmrabHas
CTPYKTYypa
Bcenennoii.
MertaranakTuka

129

Hepeménneie
POOJIEMBI
aCTPOHOMUHU

130

duznueckuit
MIPaKTUKYM T10 TEME
"UccnenoBanue
JIercTBUSA
MMOCTOSSHHOT'O MarHuTa
Ha paMKy ¢ TOKOM"

131

duznueckui
MPAKTUKYM 110 TEME



https://resh.edu.ru/subject/lesson/4935/start/290420/
https://resh.edu.ru/subject/lesson/4935/start/290420/
https://resh.edu.ru/subject/lesson/4937/start/197941/
https://resh.edu.ru/subject/lesson/4937/start/197941/

"N3mepenue cuiibl
Awmmnepa"

132

Dduznueckuit
MPaKTUKYM I10 TEME
"UccnemoBanue
SIBJICHUS
3JICKTPOMArHUTHOU
MHAYKIUN"

133

Dduznmueckuit
MPaKTUKYM I10 TEME
"UccnemoBanue
SIBJICHUSA
caMoMHAyKIuu"

134

135

136

Dduznmueckuit
MPaKTUKYM I10 TEME
"U3mepenue nepuoja
CBOOOIHBIX
KoJIeOAHHMI HUTSHOTO
U TIPYXKUHHOTO
MasTHUKOB"

duznueckuit
MPaKTUKYM I10 TEME
"IIpeobpa3zoBanue
SHEPTUU B
MPY>KUHHOM
MasTHUKe"

duznueckuit

MPAKTUKYM IO TeMe
"UccneqoBanue




137

138

139

140

141

MEPEMEHHOTO TOKa
yepes
MTOCJIEIOBATEILHO
COECIMHEHHDIE
KOHJICHCATOD,
KaTyIIKy U pe3ucrop”

duznyeckuit
MIPaKTUKYM I10 TEME
"N3yuenue
napaMeTpoB 3BYKOBOM
BOJIHBI"

dusnueckuit
MPAKTUKYM I10 TeMe
"U3mepenue
MOKa3aTes
npesoMiieHus crexna”

Pusnyeckui
MPaKTUKYM I10 TEME
"N3mepenue
doxycHOrO
paccTosiHus
paccenBarouX JIUH3"

dusnueckui
IIPAKTUKYM I10 TEME
"HaOnronenue

T paKkuy,
uHTEp(epeHn 1
noJisipu3anuu ceera'

duznueckuit




142

MPAKTUKYM I10 TeMe
"Onpenenenue
UMITYJIbCA ¥ SHEPTUU
PEIIATUBHCTCKHUX
yacTuil (1o
¢dororpadusm TpekoB
3apsHKECHHBIX YaCTHIL B
MarHuTHOM T10Jie)"

duznyeckuit
MPAKTUKYM I10 TeMe
"U3mepenue
nmocrosaHoM Ilmanka
Ha OCHOBE
HCCIICAOBaHUS
doTtorpdexra”

143

144

Dduznmueckuit
MIPaKTUKYM T10 TEME
"UccnemoBanue
CIeKTpa
pa3pexEeHHOrO
aTOMapHOI0 BOJOpOAa
U U3MEpPEHHE
MMOCTOSIHHOM
Pun6epra"
Dduznueckuit
MPaKTUKYM I10 TEME
"UccnemoBanue
PaAOAKTUBHOTO
doHa ¢




HCII0JIb30BaHUEM
nozumerpa”

145

146

Dduznueckuit
MPaKTUKYM I10 TEME
"HaGmoncHus
3BE3HOT0 HEDA
HEBOOPYKEHHBIM
IJ1a30M C
HCIOJIb30BaHUEM
KOMIThFOTEPHBIX
IIPUIOKEHUH IS
onpeeIeHus
MOJI0KEHHUS HEOECHBIX
00BEKTOB Ha
KOHKPETHYIO JaTy:
OCHOBHEBIE CO3BE3IHS
CeBepHoro
MONyIIAPHsI U SIpKUe
3BE3IBI"

O60061enue u
cHUCTeMaTH3aIus
3HaHui. Ponb ¢pusuku
Y aCTPOHOMUU B
9KOHOMMYECKOM,
TEXHOJIOTHYECKOM,
COILIMAJILHOU U
3TUYECKOH cdepax
JIEATEIIbHOCTH
YyernoBeKa




147

148

O6006uenne u
CUCTeMaTU3aIHs
3HaHu. Posib 1 MecTo
bu3uKH U
aACTPOHOMHUU B
COBPEMEHHOM
Hay4YHOU KapTHHE
MUpa

O06o0061IEHNE U
CUCTEeMAaTH3aIHs
3HaHuil. Posb
¢du3nveckoit Teopun B
dbopMupOBaHUH
MPEJCTaBICHUN O
buznyeckoit kKapTuHe
MHUPa, MECTO
(bu3NYECKON KapTUHBI
MHpa B 00ILEeM psay
COBpPEMEHHBIX
€CTECTBCHHO-
HAyYHBIX
MPEJCTaBICHUN O
pupoJIe

149

150

O06o06mIeH e U
cUCTEMAaTH3aIns
3HAHWH 110 TEME
"Kunemaruka"

O060061EeHNE U
CUCTEeMaTHu3aluAa




3HAaHUH 110 TEME
"Kunemaruka"

151

O0o061IeHNE U
CHCTEMAaTHU3allHs
3HAHUM I10 TEME
"lunamuka"

152

0O0001EeHuEe 1
CHCTEMAaTHU3allHs
3HAHUM 110 TEME
"Craruka TBEpAOIo
Tena"

153

O06o0061IEHNE U
CHCTEMaTH3aIUs
3HAHUM 110 TEME
"3aKOHBI COXpaHEHUs
B MexaHuke"

154

O06o06mIeH e U
CHCTEMAaTU3allHs
3HAHUH 110 TEME
"OCHOBBI
MOJIEKYJISIPHO-
KHUHETUYECKOMH
Teopun"

155

0O00011eHne n
CHUCTEMATHU3ALIUS
3HAHUH 110 TEME
"TepMoIMHAMHUKA.
TenmoBrle MalTuHb"

156

0O000meHne n




157

158

159

160

CHCTEMAaTHU3allH
3HAHUM II0 TEME
"ArperaTHble
COCTOSIHHS BEIIECTBA.
®dazoBbie epexoab"

O0o061IeHNE U
CHCTEMAaTH3alHs
3HAHUM 110 TEME
"DnekTpuueckoe
mose"

O0o061IeH e U
CHCTEMaTH3aIus
3HAHHUH 10 TEME
"TTocTOSTHHBIN
SJIEKTPUYECKUI TOK.
Toxu B pa3nmuyHbIX
cpemax”
O06o06mIeHNE U
CHCTEMaTH3aIus
3HAHUM 10 TeMe
"MaruaurtHoe moJje"

IIpomexxyTouHas
aTTecTanus 3a roj

161

Pe3zepBHBIi ypoOK.
0O00011eHne n
CUCTeMAaTH3aLHs
3HaHUU 110 TEME
"OneKTpoMarauTHas
UHAyKIus"




162

163

164

PesepBHBIi ypOK.
0O0001EeHue 1
CHCTEMAaTH3allHs
3HAHUM 110 TEME
"MexaHndecKue
koJieOanus"

Pe3epBHBIii ypOK.
0O0001eHEe 1
CHCTEMAaTHU3aIlH
3HAHHUH 10 TEME
"DIeKTpOMarHuTHhIC
KoJieOanus"

PesepBHBIil ypok.
O06o0061IEHNE U
CHCTEMAaTHU3aIlH
3HAHHH 10 TEME
"MexaHHYeCcKHE U
AJIIEKTPOMArHUTHBIE
BOJIHBI"

165

PesepBHBIil ypOK.
0O00011eHNEe U
CHCTEMAaTH3aIUsI
3HAHHH 10 TEME
"Onruka"

166

PesepBHBIi ypOK.
0O00011eHne n
CHCTEMaTH3aIIH
3HAHUU 110 TEME
"OcHoBel CTO"




167

168

169

170

PesepBHBIi ypOK.
0O0001EeHue 1
CHCTeMaTH3aIlns
3HaHMUH 110 TEME
"KopnyckynsipHo-
BOJIHOBOM JTyasin3m"
Pe3epBHBIii ypOK.
0O0001eHEe 1
CHCTeMaTH3aIns
3HAHUH 10 TEME
"®du3uka aroma"

PesepBHBIil ypoK.
O06o0061IEHNE U
CHCTEMAaTHU3aLlH
3HAHHUH 10 TEME
"dusznka aTOMHOTO
s7ipa v DJIEMEHTAPHBIX
qactur”

PesepBHBIil ypOK.
O6o61eHne u
cucTeMaTu3anus
3HAHUU 110 TEME
"OnemMeHTHI
acTpopuzuxu”

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

170

16




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

1. ®usnka. Konebdanusa u Boausl, 11 xirace/ Mskutes I'.51., Cunskos A.3.,
OO0I11eCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[[PODA»; AKIiMOHEpHOE 00IIIECTBO
«3marennbcTBO «lIpocBemenune»

2. ®dusuka. Mexanuka, 10 knace/ Makumes I'.., Cunsakos A.3., O0mecTBO ¢
OTPaHUYEHHOU OTBETCTBEHHOCTHIO «/IPODAY; Akimoneproe oomiecTBo «M31arenbcTBo
«IIpocsemeHue»

3. Ouszuka. MonekynsapHas ¢usuka. Tepmoannamuka, 10 knacc/ Mskures .51,
CunsikoB A.3., O0IIEeCTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE
obmectBo «M3natenscTBO «lIpocBemnieHue»

4, ®usuka. Ontuka. KBantosas ¢pusuka, 11 kmace/ Msikumes I'.51., CunskoB A.3.,
OO0I11eCTBO ¢ OrpaHUYEHHOMN OTBETCTBEHHOCTHIO «/[PODA»; AKIIMOHEpHOE 00IIIECTBO
«M3marenscTBO «lIpocBemenune»

5. ®uszuka. dnexkrpoauHamuka, 10-11 kiraccel/ Mskumes I'. 4., CunsikoB A.3.,
OO011ecTBO ¢ OrpaHUYEHHOM OTBETCTBEHHOCTHIO «/IPODAY»; AKInoHEpHOE 0OIIECTBO

«H31aTenbpCTBO «HpOCBeIJ_IeHI/Ie»

METOAUYECKHUE MATEPHAJIBI VI YYUTEJIA

1. Crenanos C.B., CmupnoB C.A. Jlaboparopusliii mpakTukyMm 1o ¢uszuke. M. 2010

2. ®dusuka 7-11 knacc. Meroandeckoe mocodue mo UCHoIb30BAHUIO TaOIHIL

3. Hlatanuna A.B. ®usnka 10 knacc. YrioyOieHHbIl ypoBeHb. MeToauueckoe
nocobue

4, [[Taranuna A.B. ®usuka 11 kimacc. YriyOneHHbIH ypoBeHb. MeToandeckoe
nocobue

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Poccwuiickas 3nekTpoHHas mkoia https://resh.edu.ru/subject/28/

1
2. Buneoypoku o marepuanam 10 kiacca https://lesson.edu.ru/03/10
3

Bupneoypoxu mo marepuanam 11 xiacca https://lesson.edu.ru/03/11

4, IMoaroroska x EI'D https://fipi.ru/ege/otkrytyy-bank-zadaniy-
eqeft!/tab/173765699-3



https://resh.edu.ru/subject/28/
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/11
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-3
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege#!/tab/173765699-3

5.

EcrecTBeHHO-HayuHbIl 00pa3oBaTenbHbIi mopran http://www.en.edu.ru/
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