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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma no ¢u3uke Ha ypoBHE CpeaHero oduiero odpa3zoBaHus pa3paboTaHa Ha OCHOBE
MOJIO)KEHUH M TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTelIbHONH MPOrpaMMBIL,
npeacraBieHdbix B ®I'OC COO, a Takke ¢ ydy€roM denepalbHOW pabodeid IporpamMmsl
BocriuTanuss W KoHuenmmu npenojaBanus ydeOHoro mpeamera «Pu3mka» B 00pa30BaTENbHBIX
opranuzanusax Poccuiickoii @enepanum, peaan3yonmx OCHOBHbIE 00pa30BaTeIbHBIE TPOrPaMMBI.

[Tporpamma o ¢usuke onpezaenser 00si3aTelIbHOE IPEIMETHOE COIepKaHKE, YCTAaHABIIMBAET
PEKOMEHIYyeMYIO MOCIEA0BATEILHOCTh U3YUEHUSI TEM U Pa3[esioB y4eOHOro mpeamera ¢ y4éToMm
MEXIPEIMETHBIX M BHYTPUIPEAMETHBIX CBS3€H, JIOTMKM y4eOHOro Ipolecca, BO3PACTHBIX
ocobeHHOCTel oOydaromuxcs. [Iporpamma o ¢usuke qaét MpeacTaBICHUE O LEIX, COACPKAHNH,
oOmieil crpaterun oOy4eHMs, BOCIUTAHUS U Pa3BUTHS OOydyaroOlUIUMXCS CpeACTBAMHU Y4eOHOTO
npenmMera «Pu3rka» Ha yriyOoJaéHHOM ypOBHE.

N3yuenne Kkypca (uU3MKH YIrayOJNEHHOTO YpPOBHS TIO3BOJIIET PEAIM30BaTh  3a7add
npoeCCHOHATBLHON OpUEHTALlMM, HAINpPABICHO HA CO3JaHUE YCIOBHH Ui TPOSIBICHHUS CBOMX
MHTEJJICKTYaJIbHBIX U TBOPUYECKHX CIOCOOHOCTEH Ka)IbIM O0Yy4arolIMMCsl, KOTOpbIE HEOOXOANMbI
JUIsT  TIPOJOJDKeHHMsT 00pa3oBaHUs B OpraHu3anusx MpodeccHoHalbHOrO 00pa3oBaHUs IO
pa3uYHBIM (PU3UKO-TEXHUIECKUM M HHKECHEPHBIM CIEIIHATBHOCTSIM.

B mporpamme 1o ¢u3uKe onpenenstoTces INIaHUPyeMbIe Pe3yIbTaThl OCBOCHUS Kypca (PU3UKH
Ha YpOBHE CpelHero oO0miero oOpa3oBaHMs: JMYHOCTHBIE, METAlpeAMETHbIE, MpeaMeTHbIE (Ha
yrayOnéHHOM ypoBHE). HaydHO-MeTOq0I0THYecKo OCHOBOM aiisi pa3paboTku TpeOoBaHUM K
JMYHOCTHBIM, METANpEeJMETHBIM H MPEIMETHBIM pe3yjibTaTaM OOYYaloOlINXCs, OCBOWBIIMX
nporpaMmy 1o (u3WKe Ha YpPOBHE CpeIHEro o0Imero oOpa3oBaHUs HA YriyOJIEHHOM YpOBHE,
SBIISIETCS. CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

[Tporpamma o pusmKe BKIIOYAET:

IUTAHUPYEMBbIE Pe3yNbTaThl OCBOCHHS Kypca (GU3HKU Ha YriyOJIEHHOM ypOBHE, B TOM YHCIIE
IPEIMETHBIC PE3YNIbTATHI M0 TO/1aM O0YYCHUS;

cojiepxkaHue yueOHoro npeamera « Pu3nkay 1mo rojiaMm 00ydeHusl.

[IporpaMmma 1o ¢u3MKe HMeeT NPUMEPHBIH XapakTep M MOXET OBITh HCIOIb30BaHA
YUUTEISIMHU (PU3UKU JUIS COCTABIEHUSI CBOMX PA0OUUX MPOTPAMM.

[Tporpamma 1o (hu3HuKe HE CKOBBIBAET TBOPUECKYIO WHUIIMATUBY YUHUTEICH M MPEIOCTABIISET
BO3MOYKHOCTH ISl pealTU3aIliy PA3TUIHBIX METOJMUECKUX TTOAXO0/IOB K MPEMOAaBaHNI0 (PU3UKU Ha
yIIIyONE€HHOM YPOBHE IPH YCIOBHM COXPaHEHHsI 0053aTeNbHOM YacTu cofep kaHus Kypca.

dusmka Kak Hayka o HauOoJiee OOIIMX 3aKOHAX MPHUPOJIbl, BBICTYNAs B KauecTBe y4eOHOIro
npeMeTa B IIKOJIE, BHOCUT CYHIECTBEHHBIH BKIIAJ B CHCTEMY 3HaHHMU 00 OKpYXKaromeM MHpe.
HIkonbHBINA Kype PU3UKK — CHCTEMOOOPa3yIONIUi sl €CTECTBEHHO-HAYYHBIX yUEOHBIX MPEMETOB,
MOCKOJIbKY (DM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLECCOB M SIBJICHUH, M3Y4aeMbIX XUMHEH,
6uonoruel, ¢pusznyeckoil reorpadueid u actpoHomueit. Vcnonb3oBaHue W aKTUBHOE NPUMEHEHHE
GU3NUeCKUX 3HAHWI OMPEIENIIIO XapakTep W OypHOE pa3BUTHE Pa3HOOOpA3HBIX TEXHOJOTHHA B
cdepe IHEPreTUKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA, MOTYYEHHsI HOBBIX MaTE€pPHAIOB € 3aJaHHBIMU
cBoiicTBamu. M3yuenne (Gpu3MKu BHOCUT OCHOBHOW BKJIaJ B ()OPMHPOBAHUE €CTECTBEHHO-HAYUYHOU
KapTUHBI MUpa o0ydaromerocs, B GopMUpoBaHNE YMEHUN MPUMEHATh HAYYHBIH METOJ MO3HAHUS
IIPY BBIMOJIHEHUN UMH YYE€OHBIX MCCIIE€A0BAHUM.

B ocHOBY kypca (u3uku Ha ypoBHE CpPEIHETO 00Iero oOpa3oBaHUs TOJOXKEH PSJl UIEH,
KOTOpPbIE MOKHO paccMaTpUBaTh KaK MPUHIIUIIBI €r0 ITOCTPOEHUSI.

Hoea yenocmuocmu. B cooTBETCTBUU € HEH KypC SABISETCS JOIMUYECKH 3aBEPLIEHHBIM, OH
COJIEP’KUT MaTepHall U3 BCeX pa3fesioB (DHU3HMKH, BKIIOUAET KAaK BOMPOCHI KIACCHUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.



Hoea zenepanuzayuu. B cooTBeTCTBUU ¢ HEW Marepuan Kypca Gpu3nKu 0ObeIUHEH BOKPYT
¢usnueckux Teopuid. Benymmm B Kypce sBisieTcst GOpMUPOBAHHE MPEACTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTe€pHH, BEIIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanuzanus NpeanojaracT HCIOJIb30BaHUE T'yMaHUTapHOTO
noTeHuana GpU3NUecKod HayKH, OCMBICICHUE CBSI3U Pa3BUTHUSA (PU3MKU C pa3BUTHEM OOILECTBa, a
TaKXe ¢ MHPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTUYECKUMH TPOOIEMaMH.

Hoesn npuknaouoni nanpagiennocmu. Kypc Guzuku yriyOJI€HHOTO YPOBHS MpEIojaraet
3HAaKOMCTBO C IIMPOKUM KpPYrOM TEXHUYECKUX U TEXHOJIOTMYECKUX HPUIOKEHUH H3YYEHHBIX
Teopui M 3akoHOB. IIpm 53TOM paccmarpuBalOTCs Ha YpPOBHE OOLIMX MPEACTABICHUA U
COBPEMEHHBIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea 3xonozuszayuu peanusyercss IOCPEACTBOM BBEJIEHHUS JJIEMEHTOB COJEp)KaHUs,
HOCBALIEHHBIX SKOJIOTMYECKUM Ipo0sieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbl C pPa3BUTHEM
TEXHUKU U TEXHOJIOTHH, a TaKkkKe 00CYKAECHUs MpOoOJieM PalMOHAIbHOIO IPUPOIONOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

OcBoeHue copepkaHusi MPOrpamMMmbl MO (PU3HMKE JOMKHO OBITH MOCTPOCHO Ha MPUHIIUIIAX
CHUCTEMHO-/IEATEIbHOCTHOr0 noaxona. s Gpu3uku peanusanus 3TUX NPUHIMIIOB Oa3upyercss Ha
UCIOJIb30BAaHUU CAMOCTOSATEIBHOTO SKCIHEPUMEHTa Kak IIOCTOSHHO JAeHCTByroLero (akropa
yuebHoro mnpouecca. s yriyOiaéHHOro ypoBHSI — 3TO CUCTEMa CaMOCTOSTENbHOIO YYEHHUYECKOTO
OKCIEPUMEHTA, BKIIOYAIOMIETO (POHTAIbHBIE YYCHHYECKHE OMBITHl TPU HW3YYCHHH HOBOTO
MmarepHaia, jabopaTopHble paboThl U paboThl mpakTukyma. [Ipy 3TOM BO3MOXXHBI J1Ba croco0a
peanu3anuy (GU3NYECKOro NpakTHKyma. B mepBoM cilydae MpakTUKyM IIPOBOAUTCS JIMOO B KOHIIE
10 u 11 knaccos, 1100 Mocie MEPBOTO U BTOPOTO MOJYTroJui B KaKJOM U3 3THUX KilaccoB. Bropoit
crocod — 3TO MHTerpauus paboT MpakTUKyMa B CHCTEMY JIaDOpaTOpHBIX padoT, KOTOpbIE
HOpOBOJATCS B IHpolecce u3ydeHus pasgena (temsl). Ilpu sToM moj paboTramu NpakTHKyMa
IIOHUMAETCsl CaMOCTOSITENIbHOE MCCIIeI0BaHUEe, KOTOPOE MPOBOJUTCS MO PYKOBOACTBY CBEPHYTOTO,
00001EHHOrO0 BH1a 6€3 MOIIaroBoi HHCTPYKLUH.

B mporpamme mo ¢u3MKe cuCTEMa YUYEHHYECKOTO SKCIEPUMEHTa, J1a0opaTopHBIX padoT u
NpakTUKyMa TpPECTaBJICHa eIWHBIM TepeuHeM. BbIOOp TeMaTHKH Ui 3TUX BUIOB YYCHHYECKHX
NPAaKTUYECKUX PpabOT OCYIIECTBISETCS y4YaCTHHKaMU OOpa30BaTeNbHOIO Mpolecca HCXOlsd U3
0COOEHHOCTEH MMOYpPOYHOrO IJAHUPOBAHUS M OCHalleHus KabuHera Qusuku. Ilpu >TOM
oOecrieynBaeTcsi OBJaJeHUE OOYYAIOMIMMHUCS YMEHHSMH TIPOBOAMTH TIPSIMBIE M KOCBEHHBIE
U3MEPEHUs, HCCIEOBaHUS 3aBUCHMOCTEH (U3UYECKUX BEJIMYMH M TIOCTAHOBKY OIBITOB IIO
IPOBEPKE MPEUIOKEHHBIX TUITOTES.

Bonbiioe BHUMaHUE yliensercsl peleHnto pacuéTHBIX U KaueCTBeHHBIX 3ajau. [lpu sToMm s
pacu€THBIX 3aJad MPHOPUTETOM SBISIOTCA 33aJaud C SBHO 3aJaHHOH M HESIBHO 3aJaHHOU
(GU3NIECKOil MOAETBIO, TIO3BOJISIFOIINE TIPUMEHSTh W3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3
OJITHOTO pa3liena Kypca, TaKk W HMHTErpuUpys NpPUMEHEHWE 3HAaHUM M3 pa3HbIX paszzaenos. s
Ka4eCTBEHHBIX 33]a4 MPUOPUTETOM SIBIISIOTCS 3a7jaHus Ha OOBbsICHEHUE/TpeiCKa3aHue MPOTEKaHUs
¢bu3nyecKuX SIBICHUN U MPOIECCOB B OKpYXKarolleW >Xu3HU, TpeOyromue BbliOOpa (u3nuecKoi
MOJIEITN JIJISl CUTYaIluH MPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusiMu GPI'OC COO k MaTepHuanbHO-TEXHUYECKOMY 00eCIeueHUI0
yuyebHOro mporecca Kypc (QHU3UKH YyriIyOJEHHOTO YpPOBHA Ha YPOBHE CpPEJHEro oOIlero
00pa3zoBaHus JOJKEH M3Y4aThCsl B YCIOBUAX MPEAMETHOrO kKabnuHera. B kabunere Gpu3nku JOIKHO
OBITH HEOOXO0/IMMOE J1abopaTOPHOE 00OpYyIOBaHHUE JJIS BBHIIOJHEHUS YKa3aHHBIX B MPOTrpaMMe I10
¢u3uKe YYEHHYECKHX OIBITOB, JIAOOPAaTOPHBIX paboT W pabOT NpPaKTUKyMa, a Takxke
JIEMOHCTpaIlMOHHOE 000pYA0BaHHE.

JleMoHCTpaniioHHOE  00Opy/noBaHne (GOPMHUPYETCS B COOTBETCTBHU C  MPUHIIMIIOM
MUHHMAaJIbHON JTOCTaTOYHOCTH W OOECIIEYMBAET MOCTAHOBKY TEPEUMCIICHHBIX B TPOTpaMMe TI0
¢u3uKe KIIOYEBBIX JEMOHCTpAlMN JUISI HCCIENIOBaHMS H3y4yaeMbIX SBIEHHUH U IPOLECCOB,
HMIUPHYUECKUX U PYHJAaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.



JlaGopaTopHoe o0opyaOBaHHE NIl YYCHUUECKUX MPAKTUYECKUX PabOT popMUpyeTCs B BUJIE
TEMAaTUYECKHX KOMIUIEKTOB U o0ecreunBaeTcsi B pacuéTe OJHOr0 KOMIUIEKTa Ha JBYX
oOyyaromuxcs. Temarudeckue KOMIUIEKTBI J1a0OpaTOpHOrOo OOOPYAOBAaHHS JOJDKHBI  OBITh
MOCTPOCHBI Ha KOMIUIEKCHOM HCIOJb30BAaHUU AaHAJOTOBBIX U HUGPOBBIX MPHOOPOB, a TaKkKe
KOMIIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUE LHU(POBBIX TaOOPATOPHIA.

OCHOBHBIMU TIETISIMU U3Y4EHUs (PU3UKU B 00IIEM 00pa30BaHUU SBISIFOTCS:

dbopMHpoBaHHE MHTEpEca U CTPEMIICHUS OOYYaIOUIMXCS K HAyYHOMY H3YYEHHUIO TMPUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEHH;

pa3BUTHE TMPEACTABIEHUH O HAyyHOM MeEToJe TMO3HaHud U  (HOopMHUpOBaHHE
UCCIIEIOBATEIBCKOTO OTHOIICHHS K OKPY)KAIOILINM SIBIICHHSIM;

dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa H3Y4YEHHUS OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUe YMEHUN OOBSACHATH SIBICHUS C HUCIOJIb30BaHWEM (PU3WYECKUX 3HAHUN U
HAYYHBIX J0Ka3aTEeJIbCTB;

(dopmupoBaHUe MpEACTaBICHUH O POy (GU3UKU JJISl Pa3BUTHUS APYIHX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHIi;

pa3BUTHE TPEICTaBICHUH O BO3MOXHBIX cdepax Oyaymeil mnpodeccnoHaIbHOM
NeSITeTbHOCTH, CBS3aHHBIX C (U3WKOH, NOArOTOBKAa K JajbHeWIIeMy OOyYeHHIO B OTOM
HaIlpaBJICHUH.

JoctuxeHne STuUX Leiei obOecreynBaeTcs pEIICHWEeM CIEAYIIUX 33Jad B Ipolecce
M3Yy4eHHUA Kypca (U3UKU Ha YPOBHE CpeIHEro o0Iiero oopa3oBaHus:

npruoOpeTeHne CHUCTeMBbl 3HaHUK 00 Oo0muX (QU3MUECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX,
TEOPHSIX, BKIIFOYAs MEXaHUKY, MOJICKYISPHYIO (PHU3HKY, AJIEKTPOAMHAMUKY, KBAHTOBYIO (DPH3HKY U
AJIEMEHTHI acTPODU3UKY;

dbopMUpOBaHUE YMEHHH MPUMEHSATh TEOPETUUYECKHE 3HAHUS U OOBSICHEHUS (PUINYECKUX
SBIICHUU B TIPUPOJIE U JUIsI IPUHATHS MPAKTUYECKUX PEIICHU B IOBCETHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHHs Pa3IMYHBIX 337ad C SBHO 33/JaHHOW (DM3NYECKOH MOJENbIO0,
3a/a4, TMOJPa3yMEBAIOIIUX CaMOCTOSITEIbHOE CO3/aHue (PU3MUECKOM MOJAENH, aJeKBaTHOU
YCIIOBHSM 33Jlauy, B TOM YHCJIE 33]1a4 HH)KEHEPHOTO XapaKTepa;

NOHUMaHWe (U3UYECKUX OCHOB U TPUHIMIIOB JEHCTBUS TEXHUYECKHX YCTPOWCTB H
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIQJICHUE METO/JaMH CaMOCTOSITENIFHOTO IUIAHUPOBAHUS W TPOBEACHUS (HU3MIECKHUX
HKCIEPUMEHTOB, aHaJIW3a MW MHTEpIpeTauud HHGOPMAIMM, OIpeJesIeHUs] JI0CTOBEPHOCTH
HOJY4EHHOTO pe3yibTara;

CO3/IaHWE YCIIOBUHM /sl Pa3BUTHA YMEHHH IPOEKTHO-HCCIIEAOBATEILCKOW, TBOPYECKOM
NeSITeTTbHOCTH;

pa3BUTHE UHTEpeca K cepaM NMpodhecCHOHANBHON AesITeTbHOCTH, CBA3aHHON C (PU3UKOH.

B cootBerctBun ¢ TpedoBanusimu ®I'OC COO yrnyOn€HHBIN ypOBEHb M3Y4YEHHS Y4EOHOTO
npenMera «Pu3nKa» Ha ypoBHE CpeaHero o0iiero obpa3zoBaHUs BbIOMpaeTcs oOydaroluMucs,
IUTAHUPYIOIIMMH  TIPOJIOJDKEHHE 00pa3oBaHUS 10  CHEIHAIBHOCTSIM  (U3UKO-TEXHHYECKOTO
npoduIs.

Ha nsyuenue ¢usuku (yriayOon€HHBIN ypOBEHb) HAa YpOBHE CPEAHEro ooOmero oOpa3oBaHUs
otBoautcst 340 gacos: B 10 kmacce — 170 gacoB (5 gacoB B Heneno), B 11 kmacce — 170 gacoB (5
YacoOB B HEJIEIIO).

[Ipennaraemelii B mporpamMMe 1o (u3MKe MepeueHb Ja00OpaTOPHBIX U MPAKTHUECKUX padboT
SBIISIETCS PEKOMEHOBAaHHBIM, YUUTENb JIeTaeT BEIOOp MpOBeAeHUs J1a00paTOpPHBIX paboT U OMBITOB
¢ yu€TOM UHANBUIYATBHBIX 0COOCHHOCTEH 00y4YaromnXCsl.

COAEPXAHUE OBYUYEHUS

10 KJIACC



Pa3nen 1. Hayunblii MeTO MO3HAHUS MPUPOABI.

Ousuka — QyHAaMeHTalbHas Hayka o mpupoae. HaydHblii MeToa MO3HAHHS M METOJBI
UCCIIeIOBaHMs (PU3NYECKUX SBIICHUM.

OKCHEepUMEHT M TeopHs B Ipolecce MO3HAaHUs Npupoisl. HabmioneHue M 3KCHEpUMEHT B
dusuke.

CriocoObl M3MepeHus: (U3MYECKUX BEIWYMH (AaHAIOTOBBIE U IM(PPOBBIE H3MEPUTEIHHBIC
puOOpbI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHuil pu3ndeckux BeIU4UH (a0CONIOTHAS U OTHOCUTEINbHAS).

MonenupoBanue (U3NUYECKUX SBICHUH W MPOLECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPAOE TEJO, UJICANbHAS KUAKOCTh, UJICANbHBIN ra3, TOUeUHbIH 3apsana). I'unoreza. dusnueckuii
3aKOH, TPaHULbI €r0 NPUMEHUMOCTU. Pu3nueckas Teopus.

Ponp u mecto ¢u3uku B (QOPMUPOBAHUU COBPEMEHHOW HAaydyHOHl KapTHHBI MHpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepeHne cuiibl TOKa U HAIPSHKEHMS B IENU OCTOSHHOTO TOKA MPY TOMOIIY aHAJIOTOBBIX U
1U(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3nakoMcTBO ¢ mudpoBoii nmadoparopueir mo ¢usuke. [Ipumepsl U3MepeHUs (QUINIESCKUX
BEJIMYMH IIPU TOMOLIY KOMITbIOTEPHBIX JATYHKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe fBukeHue. OTHOCUTEIbHOCTh MEXAaHUUYECKOT0 IBMKeHus. Cuctema oTcuéra.

[IpsimMast 1 oOpaTHas 3a1a4M MEXaHUKH.

Pannyc-BekTop MarepuanbHOM TOYKHM, €ro MPOEKIUHM Ha OCH CHUCTEMbl KOOpJWHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpelHssE CKOPOCTb, MTHOBEHHas CKOPOCTh) U YCKOPEHHE
MaTepuaibHOW TOYKH, UX IMPOEKIMH HAa OCH CUCTEMbl KoopauHar. ClloKeHHE MepeMeIleHUd U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PABHOYCKOPEHHOE MPSIMOJUHENHOE IBH)KEHHE. 3aBUCUMOCTb KOOpAMHAT,
CKOPOCTH, YCKOPEHUS U MYTH MaTepUaIbHON TOYKU OT BpEMEHU U UX TpauKu.

CBoOogHOe majeHue. Y CKOpPEHHE CBOOOTHOTO MajieHus. JBrkeHHe Tenna, OpOIIeHHOTO MO/
YIJIOM K TOPU30HTY. 3aBHCHUMOCTh KOOPAMHAT, CKOPOCTU U YCKOPEHHS] MAaT€pUAIIbHON TOYKU OT
BPEMEHH U UX rpaduKu.

KpuBonnHeiiHoe nBukeHHE. J[BU)KEHNE MAaTEpUANbHON TOYKHU IO OKPY)KHOCTH. YTJIOBas W
nuHenHas ckopocTh. llepuon u uacrora oOpamenus. LleHTpocTpemutenbHOoe (HOpPMaJIBHOE),
KacaTesbHOE (TaHMCHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTePHAIbHOM TOUKH.

TexHuuecKkue yCTpoiCTBa U TEXHOJIOTMYECKHE MPOLECCHI: CIIUAOMETP, ABUKEHHUE CHAPSIOB,
LEMHbIE, IIecTepEHYAThIE U peMEHHBIE TIepeiaul, CKOPOCTHBIE JIN(THI.

Hemoncmpayuu.

Monenb cucteMbl 0TCUETa, MIUTIOCTPALUS KUHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.

Crioco0b! HccieJOBaHuUs IBUKEHUH.

Nnmroctpanys npeaeabHoro nepexoaa i N3MepeHue MTHOBEHHON CKOPOCTH.

[IpeoOpa3zoBanme MBIKEHHM C UCTIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue nBuxeHus tena, OpoIeHHOro MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

Hampasienne ckopocTH pyu IBUKEHUU 10 OKPYKHOCTH.

[IpeoOpa3zoBanue yriioBoi CKOPOCTH B PEIyKTOpE.

CpaBHeHME TyTEH, TPACKTOPUH, CKOPOCTEH IBHKEHHS OJJHOIO M TOTO K€ TejJa B Pa3HbIX
CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npakmuxym.



N3yyeHne HepaBHOMEPHOTO JIBH>KEHHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOM CKOPOCTH.

N3mepenne yCKOpPEeHUs MPU IMPSIMOJIMHEWHOM PABHOYCKOPEHHOM JBM)KCHHMM I10 HAKIOHHOMU
IIJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHUsi CBOOOJHOTO MajeHUs (PEKOMEHJIO0BAHO HCIOJIb30BaHUE LU(POBOU
nabopaTopun).

W3yueHne ABWKEHHS Tena, OPOLICHHOTO TOpU30HTaNbHO. [IpoBepka THIOTE3sl O MPSIMOM
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXIY AAIBHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTH C IOCTOSHHOMW 110 MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBHCHUMOCTH MEpHOAa OOpamieHHss KOHWYECKOr0 MasTHHKa OT €ro
[1apaMeTpOB.

Tema 2. /lunamuxa.

IlepBbiii 3akoH Hprorona. MHepuuanbHble cucTteMbl OTCU€TA. IIpHMHIMI OTHOCUTENBHOCTH
["anunes. HemnepunanbHble CUCTEMBI OTCUETA (ONPEAETIECHUE, IPUMEDHI).

Macca tena. Cuia. [lpuHnun cynepno3unuu cui.

BTtopoii 3akon HeroToHa 11711 MaTepraibHON TOUKH.

Tperuii 3akoH HproTOHA 111 MaTe€pUaIbHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTALIMOHHON 1 MHEPTHOW MacCBhl.

Cuna TsxKecTH. 3aBUCUMOCTb YCKOPEHHS CBOOOJHOTO MAJAEHHUS OT BBICOTHI HAaj
MOBEPXHOCTHIO TIUIAHETHl W OT reorpapuueckod MMHUPOTHL. JIBIKeHHE HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXXYIIETocs ¢ YCKOPEHHEM.

Cuna Ttpenmsi. Cyxoe Tpenue. Cwuina TpeHHS CKOJIBKEHUS W CHJIAa TPEHHS TIOKOS.
Koadounuent tpenus. Cuna CONpOTHBICHHS NMPHU JABMKEHUU Tella B JKUAKOCTH WM rase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBH>KECHHUSI.

Hanenue. 'unpocrarnueckoe nasnenue. Cuna Apxumena.

TexHuueckue ycTpoWcTBa U TEXHOJOTMYECKHE TPOLECCH: MOAIIUIHUKY, JABH)KCHHE
MCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

HaGnronenue 1BUKEeHUs TeJl B MHEPLUAIbHBIX M HEMHEPIUAIbHBIX CUCTEMAaX OTCUETA.

IIpyuHIUIT OTHOCHTEIBHOCTH.

KaueHnne nByX UMIMHAPOB WM IIAPOB PA3HOM MacChl C OJWHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIBHO HEMHEPIUAIIBHOM CHUCTEMBI OTCUETA.

CpaBHeHuE paBHOACUCTBYIOLIEH MPUIOKEHHBIX K TEJIY CHJI C IPOM3BEICHUEM MACChl TeJla Ha
€ro yCKOPEHHUE B HHEPIUAIBHOU CHCTEME OTCUETA.

PaBeHCTBO CiI, BO3HUKAIOIIMX B PE3YJIBTATE B3aUMOJCHCTBHS TEIL.

H3mepeHne Macce 110 B3aUMOJEHCTBHIO.

HesecoMocTs.

Bec tena mpu ycKOpeHHOM NTOABEME U 1aJICHUH.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

H3mepeHnne paBHOIEHCTBYIOIIEH CHIT IPHU IBHXKEHUU OpycKa 110 HAKJIOHHOW MIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BpPEMEHU [BIKEHHUS Opycka IO HaKJIOHHOM
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCBHI.

HccnenoBanue 3aBUCUMOCTH CUJI YHOPYIOCTH, BO3HUKAIOIIMX B INPYKHHE U PE3UHOBOM
oOpasiie, oT ux nedopmaruu.

N3ydeHne ABMKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 NErkuil OJI0K.

N3mepenue kodpduUIMEHTa TPEHUs M0 BEIMYMHE YIIIOBOro Ko3(dduimeHTa 3aBUCUMOCTH
Fp(N).



HccnenoBanue  ABWKeHHMs Opycka IO  HAKJIOHHOW  IUIOCKOCTH C  IEPEMEHHBIM
K03(pPHULIHEHTOM TPEHHUS.

W3ydeHne ABMKEHUSI TPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHoe Teno. IlocTynaTensHoe M BpallaTeslbHOE JABMKEHHME TBEPAOTO Tela.
MoMeHT cuibl OTHOCUTENBHO ocu BpaieHus. Ilneuo cunbl. CnokeHue cuil, IPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBus paBHOBECHS TBEPIOTO TeEA.

YcroitunBoe, HEYCTOMYHUBOE, OE3pa3InyHOEC PABHOBECHE.

TexHu4eckue yCTpOoUCTBa U TEXHOJOTHYECKHE ITPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIM KpPaH,
pemeTyarbie KOHCTPYKIUU.

Hemoncmpayuu.

VYcioBus paBHOBECHS.

Bunael paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue yclI0BUM paBHOBECUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

KoHcTpynpoBanue KpOHIITEHHOB U pacy€T CUJ YIPYTOCTH.

N3yyenue ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO IJIOMIA(b OIIOPHI.

Tema 4. 3akonvl coxpaneHusn 6 Mexanuxe.

HMmnynbc MaTepuallbHOM TOYKHM, CUCTEMBI MAaTEpUAIBHBIX TO4eK. LleHTp Macc cucremsl
MaTepuaibHbIX TOYeK. Teopema 0 JBMKEHUH LIEHTPA Macc.

VMITynbC CHIIBI M1 U3MEHEHHME UMITYJIbCa TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTruBHOE BUKEHUE.

MoMeHT wummynbca MaTepuanbHOW TOYKU. [IpencraBneHue o0 COXpaHEHMM MOMEHTA
MMITYJIbCa B LICHTPAJIbHBIX MOJISIX.

Pabora cunpl Ha MajgoM M Ha KOHEYHOM IMepemerneHuu. [ 'paduueckoe mpencraBieHue
paboTHI CHUJIBI.

MOIIHOCTE CHIIBI.

Kunernueckast »Heprusi MarepuanbHOM TOuku. Teopema 00 H3MEHEHMHM KHHETHYECKOM
SHEPTUH MATEPUATILHON TOUYKH.

IloTeHuumanpHple M HENOTEHIMaIbHbIE CHIbl. [loTeHnmanbHas sHeprus. IloTeHumanbHas
3HEprus ynpyro nehopMHpPOBaHHOM mpyxuHbI. [loTeHlManbHas SHEprus Telna B OAHOPOJHOM
rpaBUTallMOHHOM TmoJie. IloTeHnumanbHas SHeprus Tena B I'PAaBUTALMOHHOM II0JIE OJHOPOJHOIO
nrapa (BHyTpH U BHe 11apa). Bropast kocMuueckasi CKopocTb. TpeTbsi KOCMUYECKasi CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIMATIBHBIX CUJI C U3MEHEHHUEM MEXaHUYECKON SHEPruu CUCTEMBI Tell.
3aKOH COXpaHEHMsI MEXaHMYECKON SHEPTHH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHywn mid HACAIBHONM KUIKOCTH KakK CIEICTBHE 3aKOHA COXPaHEHUS
MEXaHUYECKON YHEPTUU.

TexHu4ecKkue yCTpONCTBA U TEXHOJIOTUYECKUE NIPOLIECCHL: IBUKEHUE PAKET, BOAOMET, KOIIED,
NPYKUHHBIN UCTOJIET, TUPOCKOI, (PUTYpHOE KaTaHHE Ha KOHBKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

W3mepeHre MOIHOCTH CHUJIBI.

H3MeHeHne 3Hepruu Tena Mpu COBEPILIEHUU pabOoThI.

B3anMHbIe nIpeBpallleHNs] KHHETUYECKON U MOTEHIMAIBHON YHEPTUi MIPU IEUCTBUU Ha TEJIO
CHUJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEprHH PU CBOOOTHOM MaJICHHH.



Yuenuueckuit sxkcnepumenm, nadbopamopnvie padomuol, nPAKmMUKym.

W3mepeHne uMIrysbca Tena o TOpMO3HOMY ITYTH.

W3mepenue cuiibl TATH, CKOPOCTH MOJIEITH 3JICKTPOMOOUIISI U MOLTHOCTH CHIIBI TATH.

CpaBHEHHE U3MEHEHMS UIMITYJIbCA T€la C UMITYJIbCOM CHUJIBIL.

HccenenoBanue coxpaHeHUsl UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUH.

M3mepenre KNHETUYECKOM YHEPTUHU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHEHHE H3MEHEHUS TIOTCHIUAIBHON SHEPTUU PY>KUHBI C pabOTOM CHUIIBI TPEHHUS.

Omnpenenenue pabOTHI CHIIBI TPEHUS MPU ABMKCHUU TeJla O HAKJIIOHHOW TJIOCKOCTH.

Paszgean 3. MoJsiekyJsipHasi pu3uKa 4 TEPMOAUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOI MeopUul.

OcHoBHbIE TOJNOXKEHUS MoJIeKyJsipHO-KuHeTnueckoi Tteopun (MKT), ux onsiTHOE
obocHoBanue. Juddys3us. bpoyHoBckoe nBuxkeHHE. XapakTep [ABWKEHUS W B3aUMOJCHCTBUS
yacTull BeuiecTBa. MoJieian CTpOeHUsl Ta30B, KHUJIKOCTEH U TBEPHABIX Tell U OOBSICHEHHE CBOICTB
BEILIECTBA HA OCHOBE ATUX Mojeliei. Macca u pasmepbl Mosiekyl (atoMoB). KosinuecTBo BeliecTsa.
[TocTostnnas ABorajipo.

TemoBoe paBHOBecue. TemmepaTypa u crocoObl e€ wu3Mepenus. lllkama Temmepatyp
Lenbcus.

Mopnenb uaeanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM: YaCTHUIbl raza JIBUKYTCA
XAOTHUYECKHU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

["a3oBble 3akoHbI. YpaBHeHue MenaeneeBa—Kimamnelipona. AGcomtoTHas Temneparypa (Ikana
temneparyp KenbBuna). 3axon JlampTona. M3ompoliecchl B UACATBHOM Ta3e C IOCTOSHHBIM
KOJIMYECTBOM BemlecTBa. [ 'paduueckoe NpPEACTaBICHHE W30IPOIECCOB: H30TepMa, H30X0pa,
n3o0apa.

CBsi3b MEXY JaBICHUEM U CPEIHEN KMHETUYECKOW SHEPrueu MOoCTyNaTeIbHOrO TEIIOBOTO
JBUKEHHST MOJIEKYJ HUEalbHOTO Ta3a (OCHOBHOE YpaBHEHHE MOJEKYISPHO-KMHETUYECKON Teopuu
UJeabHOrO ra3a).

CBs13b a0COJIIOTHON TEMIEPATYPhl TEPMOJUHAMUYECKON CUCTEMBI CO CPEIHE KHHETUUYECKOU
SHEpruei MocTynaTeIbHOTO TEIIOBOTO IBUKEHUS €€ YaCTHIL.

TexHuueckue ycTpoicTBa U TEXHOJIOIMUYECKHE MTPOLIECCHl: TEPMOMETP, OapOMeTp, MoJIyueHHe
HaHOMAaTEpHAJIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4acTHUIl BEIIECTBA.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Buzaeopounuk ¢ 3anchio peaabHOro OpOyHOBCKOTO JIBH)KEHUS.

Huddysus xunkocrei.

Mogens onbita LlTepHa.

[TputsxeHue MOJEKYII.

Monenu KpUCTalNINYeCKUX PEIETOK.

Habmonenune u nccnenoBanne N30IpOIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomeul, npaKkmuxym.

HccnenoBanue mporecca YCTAaHOBJICHUSI TEIJIOBOIO PAaBHOBECHUS MPHU TEIJIO0OMEHE MEXIy
ropsiuei U XOJIOAHOU BOJOM.

W3ydyeHne wu30TepMUUECKOro Mpolecca (PEKOMEHJO0BAHO UCIOJIb30BaHUE LUDPOBOH
nabopaTopun).

M3yuyenune n30X0pHOro Ipolecca.

N3yuenne n3o6apHoro mnporecca.

[TpoBepka ypaBHEHUS COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennogvie mauwiunol.



Tepmonunamuueckas (T]l) cuctema. 3amanne BHEUTHUX YCIOBUM I TEPMOIMHAMUYECKON
cucteMbl. BHellHue U BHYTpeHHUE mapaMeTphl. [lapameTpbl TepMOAMHAMUYECKOW CUCTEMBI Kak
CpPEeIHME 3HAYCHUS BEJIUYMH, OIUCHIBAIOIINX €€ COCTOSHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nHauano tepmoamHamMuku. CamMONpoOM3BOJIbHAS pelakcalus TEPMOAUHAMUYECKOU
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogens wuaeanpHOro ra3a B TEPMOJMHAMMKE — CUCTEMa YpPaBHEHUMN: ypaBHEHHUE
MeneneeBa—Knanelipona u BeIpaXKeHHUE JUIsl BHYTPEHHEN SHEPTUU. Y CIIOBUS IPUMEHUMOCTH ITOU
MOJICJIA: HM3KAsl KOHIIEHTPALMsS YacCTHUILl, BBICOKHME TeMIlepaTypbl. BelpakeHue 1uisi BHYTpEHHEU
SHEPIUM OJHOATOMHOI'O UJ€AIbHOIO rasa.

KBazucrarnueckue 1 HECTaTUYECKHUE IIPOLIECCHI.

OnemenTapHas paboTa B TepMoAMHAMHKE. Beruucienue paboTel 1o rpaduky mporecca Ha
pV-nuarpamme.

Temnonepenaya kak cnocod M3MEHEHUS BHYTPEHHEH dHEPrUl TEPMOIUHAMUYECKON CUCTEMbI
6e3 coBepienust padoTsl. KoHBEK1IMS, TEIIONPOBOJHOCTD, U3Ty4YECHHUE.

KosmmuectBo Temnotel. TemnoéMkocTs Tena. Y aenbHas U MOJISIpHAs TEIUIOEMKOCTH BEILIECTBA.
YpaBHenue Maiiepa. YenbHas TEIoTa CropaHusi ToluiMBa. Pacyér koiauuyecTBa TEIUIOTHI IIPU
tertonepenave. [lonsitue 06 aguadbaTHoM mpoiecce.

[lepBblii 3aKk0H TepMOoAMHAMUKH. BHyTpeHHss sHeprus. KonnyecTBo TEmIoThl M paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEN SHEPTUN TEPMOIUHAMUYECKON CUCTEMBI.

BTtopoii 3aK0H TepMOJIMHAMMKH J1JIs1 PABHOBECHBIX IPOLECCOB: YEPE3 3aJJaHHOE PAaBHOBECHOE
COCTOSTHUE TEPMOAMHAMHUYECKON CHCTEMBbl MPOXOAMT €IWHCTBEHHas aauabara. AOCOTIOTHAA
TEeMIIepaTypa.

BTopoil 3aK0H TEPMOJMHAMHKHU [UIi HEPAaBHOBECHBIX IIPOLIECCOB: HEBO3MOXKHO IEpEIaTh
TEIUIOTy OT Oosiee XonmomHOTro Tena K Oonee Harperomy 0e3 kommencanuu (Kmiaysuyc).
HeoOpaTuMocTh NpUpOIHBIX TPOIECCOB.

[Tpunimne! aeiicTBus TenaoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. [ukn Kapho.

DKOJIOTUYECKHE AacleKThl HCIIOJIb30BaHUS TEIJIOBBIX JBHUrareneid. TeruioBoe 3arps3HEHHE
OKPYXKAarOILEeH Cpebl.

TexHU4ecKne yCTPONCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: XOJOAWIBHUK, KOHIUIMOHED,
TU3eTIbHBIA W KapOI0OpaTOpHBIM JBUTaTeNM, MapoBas TypOMHA, TIOJY4YEHHE CBEPXHU3KUX
TEMIIepaTyp, YTHIH3ALU «TEIUIOBBIX» OTXOJI0B C UCIIOJIB30BAHUEM TEIIJIOBOTO HACOCA, YTHUIIM3ALHs
OMOOPraHNYECKOr0 TOIIUBA JJISl BRIPAOOTKH «TETIOBOWY U AJIEKTPOIHEPTHH.

Hemoncmpayuu.

W3meHeHne TemnepaTypsl IpH a1nadaTHYeCcKOM paclIupeHUH.

BosaymHoe orauso.

CpaBHeHuE yIEIbHBIX TEIUNIOEMKOCTEH BELIECTB.

CriocoObl U3MEHEHUs] BHYTPEHHEN SHEPTUU.

Hccnenoanue aguabaTHOTo npoiiecca.

KoMnbroTepHble MOJENH TEIUIOBBIX JBUraTEEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

W3mepenue yaenbHOU TeIIOEMKOCTH.

HccenenoBanue nporecca OCTBIBAHKS BELIECTBA.

HccnenoBanue aguabaTHOTo npoiiecca.

N3yueHne B3aMMOCBSA3M SHEPTUM MEXMOJIEKYJISPHOTO B3aUMOJCUCTBUSL U TEMIEPATypbl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoowvl.

[TapooOpa3oBanne u KoHAeHcamus. Mcmapenne u  KumneHue. YenbHas —TeIuioTa
napooOpa3zoBaHMUs.



HacplienHble 1 HeHaChIIIEHHbIE Napbl. KauecTBEeHHas: 3aBUCUMOCTh IUIOTHOCTH U JaBJICHUS
HACBHIIIEHHOT'O Tapa OT TEeMIIepaTyphl, MX HE3aBUCHMOCTb OT 00BEMA HACHIIIEHHOTO Iapa.
3aBUCHUMOCTb TEMIIEPATYpPhl KUIIEHUSI OT 1aBJIEHUS B )KUJKOCTH.

BnaxxnocTts Bo3ayxa. AGCOIIOTHAS U OTHOCUTENIbHAS BIAYKHOCTb.

TBépnoe teno. Kpucramnmyeckue u amopdHbie Teiaa. AHU30TPOIHUS CBONCTB KPUCTAILIOB.
[TnaBnenue u KpucTauIM3anus. Y JenbHas TerioTa iasineaus. Cyonumanus.

Hedopmaruu TtBEpIOro Tenma. Pactsokenune u ckarue. Casur. Moayne Onra. Ilpenen
yrnpyrux aedopmanui.

TemoBoe pacmMpeHue XKUAKOCTeH W TBEPABIX Tel, 00BEMHOE W JMHEIHHOE pacllupeHHe.
AHrapMOHM3M TEIUIOBBIX KOJIEOAHUI YacTHI] BEIIECTBA KaK IPUYMHA TEIUIOBOTO PACIIMPEHUS Tel
(Ha KaYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEprUM B (Pa30BBIX MEepexoax.

YpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOEe HaTspKeHHE. Koa((UIMEHT MOBEPXHOCTHOTO HATsDKeHUs. KamumispHbie
ABJeHUA. [{aBieHune o UCKPUBIEHHON MTOBEPXHOCTHIO xuakocTH. Dopmyia Jlamaca.

TexHu4eckue ycTpoicTBa U TEXHOJIOTHUECKUE IPOLECCHI: )KUIKUE KPUCTAIIbI, COBPEMEHHbIE
MaTepHuabl.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaChILLIEHHBIX M1APOB.

Kunenue. Kunenue rnpu nOHMKEHHOM JaBJICHUU.

W3mepeHue cuiibl MOBEPXHOCTHOTO HATSKEHUSL.

OnBITHI C MBUIBHBIMU IJIEHKAMU.

CmauuBanue.

Kanwnsipusie sBneHus.

Mopeny HEHbIOTOHOBCKOM JKHJIKOCTH.

Crioco0bl U3MEpEHUs BIAKHOCTH.

HccnenoBaHue HarpeBaHUs U TUIABJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

Buns! nedpopmarmii.

HabGnronenue Manbix qegopmanuii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomel, npakmuxym.

N3yueHnne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

W3MmepeHue yaAeapHOM TEII0THI IIJIaBICHUS JIbJA.

N3y4eHne CBOMCTB HACHIIIEHHBIX NIapOB.

N3mepeHne abCoMOTHOM BIIaXKHOCTH BO3yXa U OILIEHKA MacChl IAPOB B IIOMEIICHHUH.

N3mepenne ko3P huiinenTa moBepXHOCTHOTO HATHKEHHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JleopMalliid PE3HMHOBOIO 00paslia OT MPUIOKEHHOM K HeMy
CUJIBI.

Paszgea 4. JiekTpoauHaMuKa.

Tema 1. Inexmpuueckoe noie.

OnexTpuzauus Tel U €€ NpOsABIEHUS. JNEKTpUYecKuil 3apsa. [[Ba BHIa 3IEKTPUYECKHUX
3apAnoB. [IpOBONHMKY, OUANEKTPUKHA U MOJYNPOBOJHUKH. DIEMEHTAPHBIN JJEKTPUYECKUNA 3apsii.
3aKOH COXpaHEeHHMsI dJIEKTPUUECKOTO 3apsiia.

Bsaumonericteue 3apsinoB. Toueunsle 3apsaasl. 3akoH Kynona.

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

Hanpsokénnocts  anektpudeckoro mois. [lpoOGubid  3apsn.  JluHuM  HanpsskEHHOCTH
aneKTpudeckoro nosst. OHOPOIHOE FINEKTPUUECKOE TOJIE.

[ToTeHIManbHOCTE 3JIEKTPOCTATUYECKOrO MOoJsl. Pa3HOCTh NOTEHIMAIOB U HaNpsKEHHE.
[ToreHnnanbpHas PHEPrUs 3apsja B JIEKTPOCTATHUECKOM mose. IloTeHnuan 31eKkTpocTaTH4ecKoro



noJisi. CBsI3b HANPSHKEHHOCTHU TOJIS U PA3HOCTH MOTEHLUAIOB JIJISl AJIEKTPOCTATUYECKOTO TS (Kak
OJIHOPOAHOTI0, TAK U HEOJHOPOAHOIO).

[TpuHLUII CYyNIEPIIO3ULIMY DIIEKTPUYECKUX TTOJIEH.

[Tone Toueunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdeprl. [lone paBHOMEpHO
3apsokeHHOro 1o oO0bémy mapa. [lone paBHOMEpHO 3apsHKEHHONW OECKOHEYHOM IJIOCKOCTH.
KapruHbl TMHUN HANPSIKEHHOCTU ITUX I1OJIEH U SKBUIIOTEHIUATIbHBIX ITOBEPXHOCTEH.

IIpoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE. Y CIIOBUE PABHOBECUS 3aPsAI0B.

JMBNEeKTpUKHU B 3JIEKTPOCTATHYECKOM MoJe. J(UaaeKkTpuyeckasi MpOHUIAEMOCTh BEIECTBA.

KonneHcarop. D5eKTpOEMKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTD INIOCKOIO KOHJIEHCATOPA.

[TapaynensHoe COCIMHEHUE KOH/JIEHCATOPOB. [TocnenoBarensHOE COCIMHEHUE
KOH/JIEHCAaTOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JIBrKeHUe 3apsyKeHHON YacTUIIbI B OJHOPOAHOM 3JIEKTPUUYECKOM TIOJIE.

TexHu4yeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alIUTa, 3a3€MIIEHHE 3JIEKTPOIprOOpOB, KOHAEHCATOPHI, Teneparop Ban ne
I'paada.

Hemoncmpayuu.

VYCeTpoCTBO M MPUHLAI JEHCTBUS dJIEKTPOMETPA.

DNEKTPUUECKOE MOJI€ 3apyKEHHBIX IIaPUKOB.

DIIEKTPUUYECKOE TT0JIE€ IBYX 3apsKEHHBIX IIACTHH.

Monensb snexTpocTaTiueckoro reueparopa (Baun ge I'paada).

IIpOoBOTHHUKY B JIEKTPUYECKOM II0JIE.

DINIeKTpOCTaTUYECKas 3alIHTa.

YCTpOHCTBO U JIEUCTBUE KOHAEHCATOPA MTOCTOSTHHOW M IEPEMEHHON EMKOCTH.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHCATOpa OT IUIOLIAIAM IJIACTUH, PACCTOSIHUS
MEXAY HUMH U TU3IEKTPUUECKON IPOHULIAEMOCTH.

DHeprus MEeKTPUYECKOTr0 MOJIsl 3apsyKEHHOTO0 KOHAEHCATOopa.

3apsiaKa U pa3psika KOHAEHCaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

Onenka cul B3aMMOJEHCTBUS 3apSKEHHBIX TEIL.

Habmonenne mpeBpalieHusi SHEPTrUu 3apsHKEHHOTO0 KOHJEHCATOpa B DHEPIHI0 M3IY4YECHHUS
CBETOAMO/1A.

N3y4eHne npoTeKkaHus TOKa B LIENIH, COJEPKalel KOHAEHCAaToP.

Pacnipenenenue pasHOCTH NOTEHIMAIOB (HANPSYKEHUS) IIPU NOCIEN0BATENBHOM COEAMHEHUN
KOH/JIEHCAaTOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil dneKmpuyecKuil mox.

Cuiia Toka. [IoCTOSIHHBIN TOK.

VcenoBuss  CyIIECTBOBAHMS  MOCTOSIHHOTO — JIEKTPUYECKOrO0 TOKa. VCTOuHMKM  TOKa.
Hanpsoxenne U u DJ1C E.

3akoH OMa JJi y4acTKa LEeMH.

DIIEKTPUYECKOE COMPOTHUBICHUE. 3aBUCUMOCTh CONPOTHUBIICHHS OJHOPOJIHOTO NMPOBOJAHHUKA
OT €r0 JUIMHBI U IUIOIIA/IA ITONIEPEYHOI0 CEYEHUs. Y ACIBHOE CONPOTUBIICHNE BEIIECTBA.

[TocnenoBarenbHOE, MapajyieNbHOE, CMEUIAaHHOE COEAVWHEHHME NPOBOAHMKOB. Pacuér
pa3BeTBIEHHBIX AMMeKTprueckux nene. [Ipasmia Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jlenmna.

MOIIHOCTB 31EKTPUUECKOro TOKa. TermioBas MOITHOCTb, BBIIEIAEMAsl HA PE3UCTOPE.

O/1C u BHyTpeHHEe COMPOTUBICHHE MCTOYHUKA TOKa. 3akoH OMa AJis MOTHOW (3aMKHYTO)
IIEKTPUYECKON Lienu. MOIIHOCTh UCTOYHMKA TOKA. KOpoTKOe 3aMBbIKaHHE.

KoHzeHcaTop B ienu MOCTOSIHHOTO TOKa.



TexHu4eckne ycTpoMCTBAa U TEXHOJIOTMYECKUE MPOLIECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
CYETUHK IEKTPUUECKOU SHEPIUMU.

Hemoncmpayuu.

W3mepenne cuiibl TOKa U HaPsKEHUS.

HccnenoBanue 3aBUCHUMOCTHM  CWJIBL TOKAa OT HAOpsDKEHUS 7 PE3UCTOpa, JIaMIIb
HaKaJIUBaHUS U CBETOIMO/IA.

3aBUCUMOCTh  COINPOTHUBJICHUS LUJIWHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, ILJIOIIAIU
MONIEPEYHOI0 CEYEHUSI U MaTepHraa.

HccenenoBanue 3aBUCUMOCTH CHJIbI TOKA OT COIPOTUBIICHHUS ITPU TOCTOSSHHOM HaIPSIKEHUU.

[Tpsimoe usmepenne DJIC. KopoTkoe 3amblKkaHME TajJbBaHMYECKOTO 3JIEMEHTAa U OLIEHKA
BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0ObI coefMHEHUsT UCTOYHUKOB Toka, DJIC GaTapeid.

HccenenoBanue pasHOCTH NMOTEHIIMAIOB MEXK]y IOJIFOCAMU MCTOYHHMKA TOKA OT CUJIbI TOKA B
LEMH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccenenoBanue CMEIIAHHOTO COEJUHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoOTUBIEHUS IPOBOJHUKOB.

WccnenoBanue 3aBUCUMOCTH CUJTBI TOKA OT HAIIPSDKCHUS IS JIaMITbl HAKaJIMBAHUS.

VYBenuueHue npejenia u3MEepeHust amrnepMeTpa (BoJIbTMETPA).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTUBIIEHUS HCTOYHUKA TOKA.

HccnenoBanune 3aBucumoctd J/[C rajibBaHUYECKOTO 3JIEMEHTAa OT BPEMEHH IPU KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEX/y MOJOCAMU UCTOYHHMKA TOKA OT CHJIbI TOKAa B
LEIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTU MCTOYHHMKA TOKA OT CHJIbI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DJeKTpuyecKasi MPOBOJAUMOCTD Pa3IUYHBIX BEIICCTB. DJIEKTPOHHASI MPOBOJAUMOCTD TBEPIBIX
METaJIJIOB. 3aBUCUMOCTb CONPOTUBIIEHUSI METAJIJIOB OT TeMIieparypbl. CBEpXIPOBOIUMOCTb.

DNIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JI€KTPOHHBIX ITyYKOB.

[TomynpoBoauuku. CoOCTBEHHAs! U IPUMECHAS] IPOBOJAUMOCTH MOTYNPOBOJHUKOB. CBOMCTBA
p—n-niepexona. [lomynpoBogHUKOBBIE TPHOOPHI.

ONEKTPUYECKUH TOK B JJIEKTPOJIUTAX. OJEKTPOJIUTUYECKAs JUCCOLMALUsA. OJEKTPOJIU3.
3akonbl Dapajes A 37AEKTPOIIN3a.

DNEeKTpUUYECKHI TOK B ra3zax. CaMOCTOATENbHBIN U HECAMOCTOSTENbHBIN pa3psaa. Paznuunbie
THUIBI CAMOCTOSITENBHOTO pazpsiaa. Monnus. [1nazma.

TexHudyeckue yCTpOWCTBA U MPAKTHUYECKOE TNPUMEHEHHWE: Ta3opa3psaHble JIaMIIbl,
AIIEKTPOHHO-JIy4eBasi TPYyOKa, MOJIYMPOBOAHUKOBBIE MPUOOPHI: TUOJM, TpaH3UCTOp, (oTommon,
CBETOJINO/I, TalTbBaHUKA, paQUHUPOBAHNE ME/TH, BHITIIIABKA AFOMHUHHS, SJIEKTPOHHAST MUKPOCKOTIHSI.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTD 3JEKTPOJIUTOB.

3akoHsl 2nekTposinza dapanest.

HckpoBo# pa3psa v MPOBOAMMOCTh BO3AyXa.

CpaBHeHUE MPOBOIMMOCTH METAJIJIOB U MOJYIPOBOJIHUKOB.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/IA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomut, npakmuxym.

HabGnronenue anexrponusa.

W3mepenue 3apsiia OJHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUS] TEPMOPE3IUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU AUOJA.



Du3nyecKuil MPaKTHKYM.

CHOCOGBI HU3MCPCHUA (bI/I3I/I‘-I€CKI/IX BCJIIMYHWH C HCIIOJIB30BAHUEM aHAJIOTOBBIX U I_[I/I(prBBIX
U3MEPUTENbHBIX TPUOOPOB M KOMIBIOTEPHBIX  JTaTYMKOBBIX CHCTEM. AOCONIIOTHBIE U
OTHOCHUTEIIbHBIE MMOTPEIIHOCTH U3MepeHuit puznyeckux BenuyuH. OLeHKa rpaHull IOrPeuIHOCTEH.

[IpoBeneHNe KOCBEHHBIX U3MEpPEHUH, HCCIEAOBAHUN 3aBHUCUMOCTEH (PU3NYECKHX BEIUYUH,
NpOBEpKa TPEAJIOKEHHBIX TUIMOTE3 (BBIOOp M3 padoT, ONMMCAHHBIX B TEMAaTHYECKUX pa3/enax
«YYeHUYECKHI SKCTIEPUMEHT, 1a00paTOpHBIC PAOOTHI, TPAKTHKYM)).

MexknpeaMeTHbIe CBSI3H.

Uzyuenue kypca ¢usuku yriay0iaéHoro ypoBHs B 10 kjacce ocyliecTBIsieTCS ¢ Y4ETOM
COACPIKATCIIbHBIX MCKIPECIMCTHBIX CBsI3eil ¢ KypCaMU MAaTCMAaTHKH, 6I/IO.HOFI/II/I, XHUMHH, reorpa(blxm
1 TCXHOJIOTHUH.

Mesicnpeomemmusie nOHAMUA, CEA3AHHBIE C U3YYEHUEM MEMO0008 HAYYHO20 NO3HAHUA:
ABJICHUE, Hay4dHbIi QakT, runoresza, ¢u3MyecKkas BeJIMYMHA, 3aKOH, Teopus, HaOIIOJCHUE,
9KCIICPUMCHT, MOACIUPOBAHNUEC, MOJACIIb, UBMCPCHUC, NOTIPCIIHOCTU H3M€p€HHﬁ, HN3MCPUTCIILHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: pelieHrue cucteMbl ypaBHeHuil. JIunelinas ¢yHkius, napadona, runepbona,
ux rpaduku u cBoicTBa. TpuroHomerpuyeckue (yHKIHMHU: CUHYC, KOCUHYC, TAHTE€HC, KOTaHTEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. BeKTopbl M HX MNPOEKIUM Ha OCH KOOpIHUHAT,
CJI0KEHHE BEKTOPOB.

buonozua: mexanudeckoe NBIKEHUE B KUBOW mpupoze, auddysus, ocMoc, TEmaIoo0MeH
JKUBBIX OPraHU3MOB, TEIJIOBOE 3arpsi3HEHUE OKPYXKAIOIICH Cpelibl, YTHIIU3AIHs OMOOpPTraHN4YeCKOro
TOILJINBA JIs1 BI)Ipa6OTKI/I «TEIUIOBON» U OJICKTPOSHCPIrun, IMOBCPXHOCTHOC HATSKCHUC U
KalmUJUTIPHBIC ABJICHHUA B IIPHUPOAC, SJICKTPUICCKHUC ABJICHHUA B JKUBOU npupone.

Xumusa: TUCKPETHOE CTPOCHHE BEIIECTBAa, CTPOCHHWE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJIIpHasl Macca, MOoJIy4YeHHe HaHOMAaTepPHAJIOB, TEIJIOBbIE CBOWCTBA TBEPIBIX Tell, KUIKOCTEH U
ra3oB, JKUJKHUE KPUCTAILIbI, DJIEKTPUYECKHE CBONCTBA METAIIJIOB, ANEKTPOIUTHYECKAS JUCCOIHAITHS,
raJibBaHUKaA, 3JICKTPOHHAA MUKPOCKOIIUA.

T'eozpaghus: BnaxHOCTh BO3yXa, BETPBL, OApOMETP, TEPMOMETP.

Texnonozusa: npeodbpazoBaHue IBIKEHUIN C HCIOIH30BAaHUEM MEXaHH3MOB, YUET CYXOTo H
JKUJKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKLIUHU (KPOHILITEHH, pemeéTyaThie KOHCTPYKITUH),
WCIIOJIb30BAaHUE 3aKOHOB COXPAHEHUSI MEXAHWKA B TEXHHKE (THPOCKOI, BOJOMET U JPYTHE),
JIBUTATeNb BHYTPEHHETO CropaHMs, MapoBas TypOHHa, OBITOBOW XOJOJWJIBHUK, KOHAMIIMOHED,
TEXHOJIOTUM TIOJTYYEeHUS COBPEMEHHBIX MaTepualoB, B TOM UHCJIE€ HAaHOMATEPUAIOB, W
HAHOTEXHOJIOTUH, DJIEKTPOCTATHYECKasl 3allUTa, 3a3eMJICHHE 3JEKTPONpUOOpOB, Tra3opaspsiaHbIe
JIaMIIbI, ITOJIYIIPOBOAHUKOBBIC HpI/I60pI)I, raJIbBaHHKA.

11 KUIIACC

Pa3nen 4. DaekTpoauHaMuka.

Tema 4. Maznummnoe none.

B3aumoseiicTBrEe MOCTOSIHHBIX MAarHUTOB U TPOBOJAHHUKOB ¢ TOKOM. MarautHoe nose. Bektop
MarHUTHON MHIYKIUH. [[pUHIMT Cynepro3uIIuyu MAaTHUTHBIX TOJei. JIMHUM MarHUTHON MHTYKITHH.

MarautHOe TMoJIe TPOBOJHUKA C TOKOM (IIPSIMOTO TPOBOJHHKA, KATYIIKH W KPYrOBOTO
BUTKA). OmbIT Dpcresa.

Cuna Amrnepa, e€ HampaBJICHUE U MOTYJIb.

Cuna JlopeHniia, e€ HampaBlIeHHE U MOAYJb. J[BIKEeHUE 3apsHKEHHON YacTUIIBI B OTHOPOIHOM
MarHuTHOM noJie. Pabora cumsr Jlopenia.

MaruuTtHOe 1oJie B BemnectBe. @eppoMarHeTHKy, mapa- U JuaMarHeTHKH.



TexHHYeCcKne yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: IPHUMEHEHUE ITOCTOSHHBIX
MarHuTOB, 3JEKTPOMAarHUTOB, TECTEP-MYJIbTUMETp, JJIEKTpOABUTATENb SIKOOW, ycKopuTenu
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KapTuHa JIuHNI HHAYKIUY MarHUTHOTO MOJIS I0JIOCOBOTO U OJKOBOOOPA3HOI0 MOCTOSHHBIX
MarHuToB.

KapTuna nMHMA MarHUTHOW MHAYKLUU T10JISI JUIMHHOTO MPSIMOIO IPOBOJHUKA U 3aMKHYTOT'O
KOJIBLIEBOTO ITPOBOJHUKA, KATYLIKU C TOKOM.

B3aumopneicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuiia Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BukKeHUs MydKa 3J1€KTPOHOB B MArHUTHOM I10JIE.

[TpuHIMN AeiCTBUSA 3IIEKTPOU3MEPUTENILHOIO IPUOOPAa MarHUTONIEKTPUUECKONH CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeul, npakmuxym.

HccnenoBaHre MarHUTHOTO TOJISl IOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (eppOMarHeTHKOB.

HccnenoBanue JeMCTBUS IOCTOSIHHOTO MarHUTa Ha paMKY C TOKOM.

N3mepenue cuinsl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHON MHIYKIIMU HA OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snekTpoMarHuTHOM UHAYKUMU. IloTok Bexkropa MarHuTHOM uHAYKUuU. OJ(C
MHAYKIMU. 3aKOH 3jeKTpomarHutHol unaykuuu ®apanes. Buxpesoe anekrpuueckoe nose. Toku
Ddyko.

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

[IpaBuio Jlenna.

NunyktuBHOCTh.  Karymka HMHIYKTHBHOCTHM B LENM IIOCTOSHHOIO TOKA. JSIBiIeHHE
camouHaykiuu. 9J[C caMOMHAYKIINH.

OHeprus MarHUTHOTO TOJIS KaTYIIKU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHUuyeckue yCTpoicTBa W TEXHOJOTMYECKUE IMPOLIECCHl: MHAYKIIMOHHAS I€4Yb, COJIEHOW,
3allUTa OT AJIEKTPU3ALUU TeJl IPU ABUKEHUHU B MAarHUTHOM T10JI€ 3€MIIH.

Hemoncmpayuu.

HaGnronenue siBeHust 371€KTPOMAarHUTHON MHTYKIIMH.

Uccnenosanue 3aBucumoctu 3/1C MHAYKINN OT CKOPOCTH U3MEHEHUSI MarHUTHOTO MOTOKA.

IIpaBuno Jlenna.

[Tanenne MaruuTa B aJJlOMUHHUEBOM (MeIHOI) TpyOe.

SIBieHNE CAaMOMHIYKIIUH.

UccnenoBanmne 3aBucumoctd DJIC caMOMHAYKIIMH OT CKOPOCTH WM3MEHEHHUsS CHJIBI TOKa B
LEeMu.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

Omnpenenenye HHAYKIIMA BUXPEBOTO MarHUTHOT'O TIOJISI.

HccnenoBanue siBI€HUS CAMOUHTYKIUH.

COopka MoeH IEeKTPOMAarHUTHOT'O TeHepaTopa.

Paznes S. Kosiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbuas cucrema. CBoOOAHEIE KOJIEOAHMS.



["apmonnueckue konebanus. Kunematndeckoe U JMHAMUYECKOE OMMCAHUE. DHEPTreTUYECKOe
ONMCAaHHUE (3aKOH COXPAHEHUs MEXaHWYECKOW HHepruu). BpIBoJ OMHAMUYECKOIO ONUCAHUS
TrapMOHUYECKUX KOJIeOaHUH U3 MX SHEPIeTUUECKOT0 U KHHEMATHYECKOTO OMTUCAHNUS.

Avmmityna u ¢aza konebanuid. CBsI3b aMIUIMTY/bI KOJ€OAHUN HMCXOJHOW BEIMYUHBI C
aMIUIUTYIaMU KojieOaHui €€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u uvactota kosnebanuii. [leproa ManbIx CBOOOJHBIX KOJeOaHHMI MaTEeMaTHYECKOTO
MmasiTHUKA. [leprnos cBOOOAHBIX KOJIEOAHUH PYKUHHOTO MAasITHUKA.

[TonsTue o 3aryxaroumx KosiebaHusx. BeiHyxkneHHble koneOanusi. Pesonanc. Pe3onanchas
KpuBas. BiusHue 3aryxaHus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOaHUSI.

TexHuueckue YCTpOICTBA M TEXHOJOIMYECKHE IIPOLECCHI: METPOHOM, Yachl, Kadyelld,
MY3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuch Kojae0aTeIbHOr0 ABMKCHHUS.

Habumronenne HE3aBUCHMOCTH II€PHOJa MaJIbIX KOJI€0aHUH rpy3a HA HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyXaroMuX KojJeOaHU 1 3aBUCUMOCTH NeproJia CBOOOIHBIX KONeOaHUi OT
CONPOTHUBIICHUS.

HccnenoBanue koneOaHUN Tpy3a HAa MACCHUBHOM TMpYXHHE C Leibl0 (OPMUPOBAHUS
npeCTaBICHUN 00 HIeaTbHON MOJIENTH MPYKHHHOTO MasiTHHKA.

3aKOH COXpaHEHMsI SHEPIuU IpHU KojaeOaHusAX rpy3a Ha MpYyKHUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOAHHIA.

Habmionenue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U IPY>KUHHOT'O MasiTHUKOB.

W3ydeHne 3aKOHOB JBI)KEHUS TENa B X0JIe KoJeOaHHil Ha yIpyrom mojBece.

N3yueHue ABUKEHUS HUTIHOIO MASITHUKA.

[TpeoOpazoBanue YHEPTHH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalOIINX KoieOaHuM.

WccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbublif koHTyp. CBOOOAHBIE SJIEKTPOMArHUTHBIE KOJeOaHUs B UACATHHOM
koneOatenbHOM KoHType. ®opmyna Tomcona. CBs3p aMIUIMTYIbl 3apsa KOHJEHcaTtopa ¢
aMIUIUTY/I0M CUJIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs PHEPTUH B UJ€ATLHOM K0Je0aTeIbHOM KOHTYpeE.

3aryxaromuye  INEeKTPOMarHuTHele  KojeOaHus.  BbIHYXJIE€HHBIE  3JIEKTPOMArHUTHBIE
Kosie0aHusl.

[TepemenHbIil TOK. MOIITHOCTH EpEMEHHOTO TOKAa. AMIUIUTYIHOE U J€HCTBYIOIIEe 3HAUEHUE
CHJIBI TOKA U HANpPSKEHUS MPHU pa3inyHol popMe 3aBUCUMOCTH NEPEMEHHOI0 TOKA OT BPEMEHHU.

CunycouganbHbld IEpEMEHHBINA TOK. Pe3ncTop, KoHAEHCAaTOp M KaTylIKa UHAYKTUBHOCTH B
LIENU CUHYCOUJAIbHOTO IEPEMEHHOT0 TOKa. Pe3oHaHC TokoB. Pe3oHaHc HanmpsKeHUH.

WneanpHbiii Tpancpopmarop. IlpomsBoacTtBo, mepemaya u moTpebieHHE DIEKTPUUECKON
DHEPIHH.

OKOJIOTUYECKME PHUCKU TNPU IPOU3BOACTBE 3EKTpodHepruu. KynbTypa HCIIONIB30BaHUSA
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHu4yeckne yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: 3JIEKTPUYECKUA 3BOHOK,
TeHEepaTop MEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Hemoncmpayuu.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCHUMOCTh YaCTOThI CBOOOIHBIX KOJI€OaHUN OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuusutorpaMMsbl 3J1€KTPOMAarHUTHBIX KOJIEOaHUH.

['enepaTop He3aTyxXaroIMKX IEKTPOMArHUTHBIX KOJIEOaHUH.



Mogenb 37€KTpPOMarHUTHOIO TeHEpaTopa.

BriHyXIeHHBIE CHHYCOHIAIbHBIE KOJICOaHNUs.

Pesucrop, karymka MHIYKTUBHOCTH U KOHAEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3oHaHnc mpu moOCIENOBaTEIBHOM COEAVMHEHMM PE3UCTOpa, KaTyHIKM MHAYKTUBHOCTH U
KOHJICHCATOPA.

YCTpONCTBO M IPUHIIUII ACUCTBUS TpaHCHopMaTopa.

Mogenb TMHAN 3IEKTPOIIepeauH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomul, nPAKMUKyMm.

N3yuenue Tpanchopmaropa.

HccnenoBanue NEpEMEHHOIO TOKAa YEpe3 IOCIIENOBATEIbHO COEIMHEHHBIE KOHAEHCATOP,
KaTYyILKY U PE3UCTOD.

HaOnroneHue 31eKTpOMarHUTHOIO Pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IENH IEPEMEHHOI'0 TOKA.

Tema 3. Mexanuueckue u 31eKmMPOMAZHUNIHBIE B0TIHb.

MexaHuueckre BOJIHBI, YCIOBHUS UX paclpocTpaHeHusd. Ilonepeunble n npoaoabHbIE BOJIHBI.
ITepuon, CKOpOCTb pacIpOCTPaHEHUs U AJIMHA BOIHBI. CBOMCTBA MEXaHUYECKUX BOJIH: OTPaXKCHHE,
npesomieHue, nHTephepeHus u Audpaxius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa Tona. TemMOp 3ByKa.

[IymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHBIE BOJHBL. Y CIOBUS M3JIY4EHMsI 3JIEKTPOMAarHUTHBIX BOJH. B3aumuas
OpHUEHTALMs BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTPaKEHME,  IPEJIOMJIEHUE,  MOJsSpU3alus,
uHTEephEepeHIHs U AU(PAKITHSL.

[Ikana 351eKTpOMarHuTHBIX BOJIH. [IpuMeHeHne 31eKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[TpyHUIMIIBI pagUOCBS3U U TeIEBUACHUA. Paguonokanms.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHuueckue yCTpOICTBA M NPAKTUYECKOE INPUMEHEHHE: MY3bIKAIbHbIE HHCTPYMEHTHI,
panap, paauonpuEMHUK, TEIEBU30pP, aHTeHHA, TenedoH, CBU-neus, ynbTpa3BykoBas JUarHOCTHKA
B TEXHUKE U MEJUIINHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U TTPOJIOJIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUYHUK 3BYyKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJIeOaHHHA.

HaGnroneHnue oTpakeHus U MpeJoMIIeHNs MEXaHMYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiud MEXaHUUECKHUX BOJIH.

AKYCTHYECKHI pe30HaHC.

CBolicTBa yabpTpa3ByKa U €ro IPpUMEHEHHE.

HaGnroneHue cBs3M rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILIMTYIOM U 4aCTOTOW KosleOaHUH.

HccnenoBanue CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH: OTPaXEHUE, MPEIOMIICHHE, MOJSIpU3alus,
mudpakus, UHTepQEepeHIus.

OO6HapyxeHne HH(PpaKpacHOTo U YIbTPa(hHUOIETOBOIO U3ITy4EHHH.

Yuenuueckuit sxcnepumenm, nabopamopusie padbomoi, npaKmuKym.

N3yuenue napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHue pacrpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

IIpssMonuHENHOE pacIpoCTpaHEHUE CBeTa B OQHOpoAHOU cpexpe. JIyu csera. TodeuHbId
HCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHbl OTpaxkeHUs cBera. llocTpoeHue u300pa)keHUH B IJIOCKOM
3epkane. Cepudeckue 3epkaia.



[Ipenomnenue cBeTa. 3aKOHBI IPEIOMIICHUS CBETA. AOCOIFOTHBIN MTOKA3aTeNlb MPEIIOMIICHUSI.
OTHOCHTEIBHBIN NOKAa3aTeNb NMpesoMiIeHHs. [I0CTOSHCTBO 4acTOTHI CBETA U COOTHOILIEHUE JJIUH
BOJIH TP NIEPEXO0I€ MOHOXPOMATHUECKOI'O CBETA YEPE3 TPaHUIly pa3zeia ABYX ONTHUYECKUX CPEL.

Xon nydeit B mpu3me. Jlucnepeus ceeta. CioxHbIN cocTtaB Oenoro cBera. [[Ber.

[Tonnoe BHyTpeHHee oTpaxeHue. IIpenenpHplil yroi MoJHOro BHyTPEHHETO OTPAKEHHUS.

Cobuparomue u pacceuBaromue JuH3bl. ToHKast muH3a. DOKYCHOE PACCTOSHUE M ONTHYECKAs
CHJIa TOHKOH JIMH3BI. 3aBUCHMOCTHh (POKYCHOTO PACCTOSIHUS TOHKOH C(EepuvecKoil JIMH3BI OT e&
T€OMETPUU U OTHOCUTEIIBHOTO MTOKA3aTelsl PETOMIICHHUS.

®opmylia TOHKOHM JIMH3BL. Y BEIMYEHHUE, JaBAEMOE JIMH30M.

Xox myda, IPOLIEAUIETO JIMH3Y 10/ NMPOU3BOJIBHBIM YIJIOM K €€ INIABHOW ONTHUYECKOW OCH.
[TocTpoeHne M300paKEHMI TOYKU M OTpe3Ka MPsMOK B COOMPAIOIIMX U PACCEHMBAIOIINX JIMH3AX U
UX CHUCTEMaX.

OnTuueckue npubdopsl. Pazpemaromias ciocoOHocTs. ['11a3 Kak onTuyeckas cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBas ontuka. Untepdepenius cBera. KorepeHTHbIC HCTOYHUKU. Y CIIOBUSL HAOJIOICHUS
MaKCHMyMOB 1 MUHMMYMOB B UHTEp(EpPEHIIMOHHON KapTUHE OT JBYX KOTE€PEHTHBIX HCTOUYHHUKOB.
[Tpumeps! Ki1acCUYECKUX HHTEPPEPEHIIUOHHBIX CXEM.

Hudpakuus ceeta. Judpakuronnas pemeérka. Y cioBue HaOIOICHHS TIaBHBIX MAKCUMYMOB
IPU MaJJICHUH MOHOXPOMAaTHYECKOI0 CBETa Ha TU(PAKLUOHHYIO PELIETKY.

[Tonspuszanus ceera.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: OYKH, JIyla, MEpPUCKOIL,
¢doToannapar, MUKPOCKOII, IPOEKIIMOHHBIN anmnapar, IpOCBETICHUE ONTUKU, BOJIOKOHHAsI ONTHKA,
TU(paKInOHHAS PeIIETKa.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccenenoBanue npeoMiIeHUs CBETA.

Habumroienne noaHoro BHyTpeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX ITYYKOB YEPE3 MIIOCKOMAPAIIIENbHYIO IUTACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Moenu MUKpOCKOIIa, TEIECKOIA.

Hab6monenue nnrepdepeHimm ceera.

Habumronenre 1BeTOB TOHKUX MJIEHOK.

HaGnronenue nugpakuuu cera.

N3yuenne quppakinOHHON PEIIETKH.

Habmonenne nu@pakiimoHHOTO CIIEKTpa.

Hab6mronenue qucniepcuu certa.

HaGnronenue nonspusanuu cBeTa.

[TpuMmeHeHre NOIIpONI0B UIsl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUM.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

H3mepenue nokaszaresns IpeaoMIIeHHs CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAcCTOSHHS OT BEIIECTBAa (HAa NMPUMEpE KHUIKHUX
JIUH3).

H3mepenne poKyCHOro pacCTOSIHUS PACCEUBAIOIINX JIUH3.

[Toryuenue n300pakeHUs B CUCTEME U3 INIOCKOTO 3epKajia U JIMH3bI.

[Tony4yeHnue n3o0paxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHHue TEIECKOMMYECKUX CUCTEM.

Habmonenue nudpakunu, nHTEpdEpeHINN U TOISIpU3aIIH CBETA.

W3ydeHne nonsipu3aluu CBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU JUAJIEKTPHKA.

N3yuenne naTepEepeHIIy Ja3epHOro N3IYYEeHUs Ha BYX LIEIAX.

Hab6mronenue aucnepcum.



Hab6nronenue u uccnenoBanue qudpakiimoOHHOTO CIIEKTpa.

N3mepenne NiIMHBI CBETOBOM BOJIHBI.

[Tony4yeHue criekTpa U3MydeHHs CBETOAMOAA IPU OMOIIH TU(PAKIIMOHHON PEIIETKY.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHH OTHOCUTEIBLHOCTH.

['paHuipl NMPUMEHUMOCTH KJIAacCMYeCKOM MexaHuku. llocTynaTel crnenuanbHOW Teopuu
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW ~ uHTepBai.  l[IpeoOpazoBanms  Jlopenma.  YcioBue
npUYUHHOCTU. OTHOCUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMe/IJIEHUE BPEMEHHU U COKpaIeHUE JUTUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN YaCTUIbl. DHEPIHUs TOKOSI.

TexHu4yeckue yCTpPOMCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIIYyTHUKOBBIE INPUEMHMKH,
YCKOPUTENH 3apsSKEHHBIX YACTHII.

Y4eHUYeCKU IKCIIEPUMEHT, JIabopaTOpHbIE PA0OTHI, IPAKTUKYM.

OmnpeneneHre MMIyJIbCa M SHEPTHUHM PEIATUBUCTCKUX dYacTull (Mo (ororpadusM TPEeKoB
3apsKEHHBIX YAaCTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. KopnycKkynapnuo-60iHno80il 0yaiusm.

PaBHOBecHOe TerioBOe u3nydeHue (M3ydeHne abCcoIOTHO YEPHOTO Tela). 3aKOH CMEIIECHUs
Buna. ['mnioresa [1naHka o kBaHTax.

@DOTOHBI. DHEPTUs U UMIYJIbC (POTOHA.

®oroaddext. Onbitol A. I'. CtoneroBa. 3akoHbl poTodddekra. YpaBHeHne DHIITEHHA I
doroaddexra. «Kpacnas rpanuna» dporodddexra.

JlaBnenue cBera (B 4aCTHOCTHU, JIABJICHHE CBETA Ha aOCOJIIOTHO MOTJIOMIAOIIYI0 U aOCOIFOTHO
oTpaxarolyto nosepxHocts). OnbiThl [1. H. JIeOenena.

BonnoBbeie cBoiicTBa wactuil. Bonubel ne bpoins. JlnuHa BomHbl Ae bpoins u pasmepsl
o0nacTu JoKaNu3aluy JBUXKYIIecs yacTuipl. KopmyckynsapHo-BoiaHOBON Ayanu3Mm. Judpakuus
AJIEKTPOHOB Ha KPUCTAJUIAX.

Crneuunduka usmepenuii B Mukpomupe. CooTHoleHs HeonpenenéHnocTe ['eitzendepra.

TexHuueckue ycTpoiicTBa M TEXHOJIOIMYECKHE IPOLECCH: CHEKTPOMETP, (OTOIIEMEHT,
dboTogaTuuK, TyHHEIBHBIAH MUKPOCKOII, COJTHEUHasi OaTtapesi, CBeTOAHOI.

Hemoncmpayuu.

®dotor(PeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoToaddexra.

HccnenoBanne 3aBUCMMOCTH CONIPOTHUBIIEHUS TIOJIYITPOBOJHUKOB OT OCBEILIEHHOCTH.

CBeToanoI.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue poropesucropa.

N3mepenne nocrosinuoi [lnanka Ha ocHOBe uccnenoBanus Gorodddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Yepe3 CBETOAUO OT HAIPSKEHHUSL.

Tema 2. @usuka amoma.

OnbITH IO UCCIIEIOBaHUIO CTpOeHUs aToMa. [Tnanerapnas mozens atroma Pesepdopaa.

[Toctynatel bopa. U3nydenue u mormoumieHue (OTOHOB MpH MEpexoJe aToMa € OJHOIO
YPOBHSI SHEPTUU Ha APYTOH.

Bunel ciektpoB. CnekTp ypoBHEH 3HEPTMH aTOMa BOAOPOJIa.

CnioHTaHHOE M BBIHY)KJIEHHOE H3JlyueHue cera. Jlasep.

TexHuueckue ycTpoHWCTBAa U TEXHOJOTHYECKHE TMPOILECChl: CHEKTPaJbHBIM  aHaIu3
(crieKTpoCKoOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.



Hab6nronenne nuHEHvaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETYMKA HOHUZUPYIOLIUX YACTULL.

Omnpenenenue JUIMHBI BOJIHBI JIA3€PHOTO U3ITY4ECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

HabGnronenue TMHEHYaToro crekrpa.

HccnenoBanue crekTpa pa3peEHHOIO0 aTOMAapHOIO BOJOPOJAa UM M3MEPEHHME IOCTOSHHOM
Punbepra.

Tema 3. Duzuka amomHoz20 A0pa u INEMEHMAPHBIX YACHUY.

Hyxnonnas monens snapa ['eiizenOepra—lBanenko. 3apsa szapa. MaccoBoe 4uCIO sipa.
W3oTtomsl.

PagnoaktuBHOCTh. Aunb(a-pacnan. DIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacmaa. ['amma-
U3JIy4CHHE.

3aKkOH paJuOAKTUBHOrO pacnajna. PaavoakTuBHble wu30TONBl B mpupone. CBoiicTBa
VMOHM3UPYIOLIETO W3JIydeHUs. BiusHue pajinoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. ECTecTBEHHBIN
¢don m3nydenus. Jlozumerpus.

DHeprus CBS3U HYKIIOHOB B sifpe. SnepHbie cuibl. JlegekT Macchl siapa.

SAnepusie peakuuu. [lenenue u cuHTe3 Anaep. Saepusie peaktopsl. [Ipobnems! ympapiseMoro
TEPMOSIEPHOIO CUHTE3a. DKOJIOTUYECKUE acCIIeKThl Pa3BUTHUS SACPHON SHEPTEeTHKU.

MeTto/1bl perucTpaluy U UCCIIEOBaHUSI 3JIEMEHTAPHBIX YaCTHULL.

@yHIaMEeHTAJIbHbIE B3auMOJAEUCTBUA. bapuonbl, Me30Hbl U JsentoHsl. [lpeacraBinenue o
CranpaptHoil Mmosienu. KBapk-riitooHHas MOJAEIb aIJpOHOB.

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

EnuHcTBO DM3Mveckoil KapTHHBI MUPA.

TexHuueckne yCTpOWCTBAa M TEXHOJIOTMYECKHE IPOLIECCHI: JT03UMETp, Kamepa Buibcona,
AJIEPHBIN PEaKTOp, TEPMOSACPHBIN peakTop, aToMHasi 60MOa, MAarHUTHO-PE30HAHCHAs TOMOTrpadusl.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusim).

HccnenoBanue pagnoakTUBHOTO ()OHA C UCIIOIB30BAaHUEM JI03UMETpA.

N3yueHue nornomeHus 0eTa-4yacTull aTlOMUHHEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Otanbl pa3BUTHS acTpoHOMMHU. [IpuKiagHOEe U MUPOBO33PEHUYECKOE 3HAUEHUE ACTPOHOMMH.
[TprMeHUMOCTb 3aKOHOB (PU3UKHU 1J11 00BSACHEHUS MPUPOIbl KOCMUYECKHX OOBEKTOB.

Metonel acTpoHOMHYeCKHX uccienoBaHuil. COBPEMEHHBIE ONTHYECKHE TEJIECKOIBI,
pauoTeNecKonbl, BHEaTMOC(hEpHasi aCTPOHOMHUSI.

Bun 3Bé€3anoro Heba. Co3Be3ausi, spKue 3BE3/1bl, IIIAHETHI, X BUIAUMOE JABH)KEHUE.

ConneyHas cucrema.

Connue. Conneunas akTuBHOCTb. McTounuk sHeprun CosHIa U 3BE31.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHKU. J(narpaMma «CHEKTpPaJIbHBIN KJ1acC — CBETUMOCTBY.
3BE3/bI TIIABHOM IMOCIEA0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB) JUIsl 3BE3[ TJIaBHOU
nocneaoBarenbHOCTH. BHyTpeHHee cTpoenue 3BE37. CoBpeMeHHbIE TPEACTAaBIEHUS O
IIPOUCXOXKACHNN U 3Botolny CoslHIA U 3BE311. DTalmbl XKU3HU 3BE3 L.

Mnineunsiii [Iyte — Hama [Manaktuka. [lonoxxenne u aBmxenue Connua B I'anaktuke. Tumsl
rayiakTuk. PajmoranakTiuky u kBazapel. YEpHbBIE ABIPHI B siIpax rajlakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3axkon Xa00ma. PaszOeranmne ramaktuk. Teopus
Bonsioro B3peiBa. PennkroBoe nnmyueHue.

MacmtaOHas cTpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naonwooenus.



Habmonenus 38€3qHOr0 He6a HEBOOPYKEHHBIM TJ1a30M C HUCIIOJIb30BAHHUEM KOMITBIOTEPHBIX
NPUIIOKESHUHN JUTSL OTIPENICIICHUS TTOJIOKEHHUSI HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3usi CeBepHOro MoyIapus U sipKue 3BE3/bI.

Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHHM.

Du3nYeCKHil NPAKTHKYM.

Crioco0b1 m3MepeHHs (PU3MYECKUX BEIWYHH C HCIIOJIb30BAHUEM AaHAIOTOBBIX U IU(PPOBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX  JIATYMKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE IMOTPEIIHOCTH U3MEPEeHUN (pu3nyeckux BenndyuH. OLeHKa rpaHull MOrPeuIHOCTEH.

[IpoBeneHNe KOCBEHHBIX M3MEpPEHUM, HCCIEAOBAHUN 3aBHCUMOCTEH (PU3NYECKHX BEIUYHH,
NPOBEpKa TMPEAJIOKEHHBIX TUIMOTE3 (BBIOOp M3 paldoT, ONMMCAHHBIX B TEMAaTHYECKUX pa3/enax
«YYeHNYECKH HKCIIEPUMEHT, JTA00paTOPHBIE paOOTHI, IPAKTHKYM).

Oo6o0maronee NoOBTOpPeHMeE.

O06o0011eHre U cucTeMaTH3alus Coiep KaHus pasienioB Kypca «MexaHukay, «MojekynspHas
buzrka © TEepMOAMHAMHKAY, «DIeKTpoauHamuka», «Komebanuss u BONHBY, «OCHOBBI
CHELMATbHON TEOpUH OTHOCHUTENbHOCTHY», «KBaHTOBas (usuka», «IJIEMEHTBI AaCTPOHOMHUHU U
acTpopU3UKM».

Ponb pusmku u acTpOHOMUU B IKOHOMUYECKOM, TEXHOJIOTUYECKOM, COITMATbHOM U STHYECKON
cdepax IesTEIbHOCTH YEJI0BEKa, pOJib U MECTO (PU3UKU M aCTPOHOMHUHU B COBPEMEHHOW Hay4HOM
KapTUHE MHpa, 3HAUEHUE  OIMUCATEJIIbHOM, CHUCTEMaTH3UpYIOUlel, OOBACHUTENBHOH U
MPOTHOCTUYECKONW (YHKIUN (PU3NUECKOW TEOpHH, POJib (PU3NYECKOW TEOopuH B (POpMHpPOBAHUU
MpeJCTaBICHU 0 (PU3NUECKON KapTUHE MUPA, MECTO (PU3NYECKOM KapTUHBI MHpa B OOIIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEACTABIECHUIN O IPUPOJIE.

Me:xknpeameTHbie CBSI3H.

Uzyuenue kypca ¢pusuku yrmy0iaéHHoro ypoBHs B 11 kiacce ocyliecTBIsieTCs ¢ Y4ETOM
COJIepKaTENbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMH MaTeMaTHUKH, OMOJIOTUH, XUMUH, Teorpaduu
U TEXHOJIOTUH.

MesicnpeOmemuvie nOHAMUA, CEA3AHHLIE C U3YYEHUEM MEMO0008 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4dHbI @QakT, runores3a, (¢u3NyecKas BeIMYMHA, 3aKOH, Teopus, HaOIIOJEHUE,
DKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, U3MEPEHUE, TIOTPEIIHOCTH U3MEPEHUH, U3MEPUTEIbHBIC
npubopsl, nudposas 1adoparopus.

Mamemamuka: pelieHUE CUCTEMBbl ypaBHEHMH. TpuUroHomerpuueckue (QyHKIMH: CUHYC,
KOCHUHYC, TaHTEHC, KOTaHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BekTopel M ux
IOPOEKIIMM Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB. IIpoM3BOJHBIC 31€MEHTApHBIX (QYHKIIHIA.
[Tpu3Haku no100us TPEYTrOJIbHUKOB, ONpeAeIeHNe TIOMAAN TUNIOCKUX GUTyp U 00bEMa Tell.

buonozua: snextpuueckue sBICHUS B )KUBOM NMPUPOJE, KOieOaTeNIbHbIE TBUKEHHS B HKUBOU
NPUPOJIE, DOKOJOTHYECKHE PHUCKH TMPU MPOU3BOJACTBE 3JIEKTPOIHEPTUH, AIEKTPOMArHUTHOE
3arpsI3HEHUE OKPY)KAIOIIEH Cpelbl, YJIbTpa3ByKOBas [UArHOCTHMKAa B MEAMIMHE, ONTHYECKHE
ABJICHUS B )KMBOW IIPUPOJIE.

Xumusa: CTpOGHHE aTOMOB M MOJEKYJ, KpUCTalNIM4ecKass CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIETKH, CIIEKTPAIbHBIN aHAIH3.

T'eozpaghua: marnuTHBIE TONMIOCa 3€MJIH, 3aJIe)KM MAarHUTHBIX Py, (OTOCHEMKA 3eMHOU
MOBEPXHOCTH, ceiicmorpad.

Texnonozusa: NpUMEHEHUE TOCTOSHHBIX MarHUTOB, 3JIEKTPOMArHUTOB, 3JEKTPOIBUTATEIH
Sxobu, reHepaTOp NEPEMEHHOT0 TOKa, WHAYKIMOHHAs Ie4b, JUHUM OJJIeKTporepesaad,
ANIEKTPOABHUraTeNb, pajnap, paguoONpuéMHHUK, TeJNeBU30p, aHTeHHa, TenedoH, CBY-neus,
yJIbTpPa3ByKOBasi JAMArHOCTUKA B TEXHHUKE, IPOEKIMOHHBIM ammapar, BOJIOKOHHas OITHKA,
coJiHe4Has Oarapesi, CIIyTHUKOBbIE IPUEMHUKH, siIepHasi JHEPreTUKa U SKOJIOTHUECKHUEe aCTeKThI €€
pa3BUTHS.

IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHMAJINMYHOCTHBLIE PE3VJIbTATDI



JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS yuyeOHOro mnpenmera «DHU3UKa» JOJKHBI OTPakaTh
TFOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIMXCsl PYKOBOACTBOBAaThbCA C(HOPMUPOBAHHOW BHYTpPEHHEH
NO3HULKEH JIMYHOCTH, CUCTEMON IIEHHOCTHBIX OPHEHTAIIM, TO3UTUBHBIX BHYTPEHHHUX YOCKICHUH,
COOTBETCTBYIOIUX TPAJAULHUOHHBIM LIEHHOCTSM POCCUICKOI0O OOIECTBA, PACIIUPEHNUE )KU3HEHHOIO
OIbITa U OIBITA JESATEIBHOCTH B IPOLIECCE PEATU3ALNUN OCHOBHBIX HAIIPABJICHUN BOCIIMTATEIbHON
JESTEIIBHOCTH, B TOM YHUCIIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHUSA:
e CchOPMHUPOBAHHOCTh TPAXJAHCKOW MMO3ULMM OOydaroumlerocs Kak akTUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO 00IIEeCTBA;
® [IPUHATHE TPAJAULUOHHBIX OOIEYETOBEYECKUX T'YMAHUCTHUECKUX MU JEMOKPATUYECKHUX
IICHHOCTEI;

® TOTOBHOCTb BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEpecax Ipa’KAaHCKOTO OOLIecTBa,

y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHu3aluy;

e yMEHHE B3aMMOJEHUCTBOBAaTh C COLMAJIbHBIMU HHCTUTYTaMU B COOTBETCTBUU C UX

(GYHKIUAMHI U Ha3HAUCHUEM;
® TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOM AECATEIBHOCTH.
NATPHOTHYECKOT0 BOCIIUTAHUSA:
e cpOpMHUPOBAHHOCTH POCCUNCKOMN IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTH3MA;
® [ICHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKEHUSIM POCCHUICKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:
e c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOIO IIOBE/ICHUS;
e CrocoOHOCTh OLEHMBATh CUTYAlMI0 U MPUHUMATh OCO3HAHHbBIE PEILEHUS, OPUEHTUPYSCh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YYEHOTO;
® OCO3HaHME JMYHOI'O BKJIaJa B IOCTPOEHHE YCTOMYMBOTO Oy1yILIEroO.
ICTETHYECKOT0 BOCTIMTAHMSA:
® OBCTETHMYECKOE OTHOUIEHHE K MUPY, BKJIIOYasi 3CTETUKY Hay4HOTO TBOPYECTBA, IPUCYIIIETO
¢du3nyeckoil Hayke.
TPYAOBOI0 BOCIIMTAHMSA:
® [UHTEpeC K pa3auuHbIM chepaM NpoecCHOHANBHON JeATeNbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PU3MKOW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp OyyIIen
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE )KU3HEHHbBIE TUIAHBI;
® TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHMIO U caMOOOpa3OBaHHIO B 001acTH (U3UKUA HA
MPOTSKEHUH BCEH KU3HU.
IKOJOTHYECKOr0 BOCTIMTAHMSA:
e cOpMHPOBAHHOCTH JKOJOTUYECKOW KYJIbTYpbl, OCO3HaHHME TJI00AJBHOIO XapakTepa
HKOJIOTHUECKUX MPobIIeMm;
® [UJIJAHMPOBAHUE M OCYILIECTBJICHUE NEHUCTBUU B OKPYXAIOIIEH Cpelle Ha OCHOBE 3HAHMUS
L[eJIed yCTOMYMBOIO Pa3BUTHUS YEIOBEYECTBA;
® pacIIMpeHHe OIbITa JESITeNbHOCTH SKOJOIMYECKOH HamnpaBJIeHHOCTH Ha OCHOBE
UMEIOIMXCs 3HAaHUH 10 (PU3HKe.
LHEHHOCTH HAYYHOI0 MO3HAHUS:

e Cc(hOPMHUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO

pa3BUTHUS (HU3UUECKOIN HAYKU;



OCO3HaHHE IICHHOCTH HAayYHOU JESITeNTbHOCTH, TOTOBHOCTH B MPOIIECCe U3yUCHHs (DU3UKHU
OCYIIECTBIISITh MPOEKTHYIO M HCCIEAOBATENbCKYIO AEATEIbHOCTh WHIAMBUAYAIBHO U B
rpymnme.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3zoBble Jjornyeckue JeicTBUSA:

CaMOCTOSITENIbHO (OPMYIHPOBaTh M aKTyalU3UpOBaTh NpoOJeMy, paccMaTpuBaTth €€
BCECTOPOHHE;

OTIpEeIATh LENH AeSTeIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B paCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;
pa3palaThIBaTh IJIaH PEIICHUs MPOOIEMbI C YUETOM aHaIN3a UMEIOLIUXCSI MaTePUAIIbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESTEIBHOCTb, OLEHUBATh COOTBETCTBHE PE3YJILTATOB IIEJISAM,
OIICHUBATh PUCKHU IMOCJIECICTBHUI JESITEILHOCTH;

KOOPJIMHHUPOBATh U BBHIMOJHATH pPabOTy B YCJIOBHUAX pEATbHOrO, BHUPTYaAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MTPU PEUICHUH KU3HEHHBIX MPoOIeM.

ba3oBble nccienoBareibCcKue AeiCTBHUA.

BJIQ/IETh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMH MOHATUAMU M METOJIaMu (PU3NYECKOU
HAYyKH;

BJIQJICTh HABBIKAMH Y4E€OHO-HCCIICIOBATEILCKOM M MPOCKTHOM JEATEIBHOCTH B 00JacTh
(GU3HKH, CITOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY MOWCKY METOJIOB PEIICHHS
3a/1a4 GU3UYECKOTO COJIePKaHUs, TPUMEHEHHUIO Pa3IMYHBIX METO/I0B ITO3HAHMS;

BJIQJICTh BHJIAMHU JACSITEIBLHOCTU IO TOJTYYCHHIO HOBOTO 3HAHUWS, €r0 WHTCPIIPETAIINU,
peoOpa3oBaHUI0 M MPUMEHEHHUIO B Pa3jMUHBIX YUY€OHBIX CUTYallUsIX, B TOM YHUCIE MpU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH NIPUYMHHO-CIIEJICTBEHHBIE CBS3M M aKTyalU3UpOBaTh 3aJady, BBIABUTATh
TUTOTE3y e€ pelleHus, HaXOUTh apTyMEHTHI IS JI0Ka3aTeIbCTBA CBOMX YTBEPIKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHS,

AHAIM3UPOBATh IOJTYYCHHBIE B XOJIe pEIICHHS 3aJaqd pPe3yJbTaThl, KPUTHUECKU
OIICHUBATh X JIOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTHh M (OPMYJIUPOBATh COOCTBEHHBIC 3aJaud B 0Opa30BATENBHON IEATEIHHOCTH, B
TOM YHUCJIC TIPH U3yUCHUH (PU3UKH;

JIaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIICHUBAThH IPUOOPETEHHBIHN OIBIT,

YMETh MMEPEHOCUTH 3HAHUS 110 (PU3HMKE B IPAKTHUECKYIO 001aCTh KU3HEICATCILHOCTH,
YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIE HJIEH, TPeJIaraTh OPUTHHAIBHBIE MOIXObl U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BJIaJICTh HABBIKAMH MOJIyYeHUs] HHPOpPMaUN (PU3UUIECKOTO COAEPIKaHUS M3 UCTOUHHUKOB
pa3HBIX THUIIOB, CAMOCTOSTEJIBHO OCYIIECTBIIATH IIOMCK, aHAIW3, CHUCTEMATHU3ALUI0 U
MHTEPIIPETALNIO UHPOPMALIUK Pa3IMYHbIX BUIOB U (OPM MpE/ICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

UCMOJIb30BaTh CpEeACTBa HH(POPMALMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTUH B
pelIeHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3allMOHHBIX 337a4 C COOJII0/IEHNEM
TpeOOBaHUI SProHOMUKH, TEXHUKH O€30MacHOCTH, THUTHEHBI, pecypcocOepeKeHus,
IPaBOBBIX U ATUYECKUX HOPM, HOPM MH(POPMAIIMOHHOI 0€30MacHOCTH;



CO3/1aBaTh TEKCTHl (PU3UYECKOTO COACpXKAaHUA B pa3IMYHBIX (GopMmarax ¢ yd&Tom
Ha3Ha4YeHWs WH(OpMAIMM H IEJICBOM ayIUTOPHH, BBIOMpAs ONTHMAIbHYIO (opmy
NPEJICTAaBICHUS U BU3yaTH3aIlHN.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbIC yqeﬁnble aelcTBUA:

OCYILECTBIIAThH OOILEHHE HA YPOKax (PU3MKKU U BO BHEYPOUHOH J1€ATENbHOCTH;
pacrio3HaBaTh MPEAIOCHIIKY KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(IMKTBI;
pa3BEPHYTO M JIOTMYHO M3J1araTh CBOK TOYKY 3PEHHUS C HCIOJb30BAaHUEM S3BIKOBBIX
CPEICTB;

IIOHUMATb U UCII0JIb30BaTh IPEUMYIIECTBA KOMAHIHOW ¥ UHIAUBHlyaIbHON pabOThI;
BbIOMpPATh TEMAaTUKy U METOJbl COBMECTHBIX NEMCTBUI C Yy4€TOM OOLIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT'0 4ICHA KOJUIEKTHBA,

IIPUHUMATh 1IEJIM COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBaTb W KOOPIHWHUPOBATH
JEUCTBUA 0 €€ NOCTUKEHHIO: COCTABIIATH IIJIaH ACUCTBUM, PACIPEIEIATh POIH C YUETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOH paboTHI;

OLIEHUBATh Ka4E€CTBO CBOET0 BKJIA/Ia U KaXKJOI'0 YYaCTHMKA KOMaHbl B OOLIUI pe3ysibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IIpeJlaraTb HOBBIE IPOEKTHI, OLICHUBATh WJIEH C IO3WLHUHA HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEIACHUE B DPa3jIUYHBIX CHTyalUsX,
IPOSIBIISATH TBOPYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranu3anus:

CaMOCTOSITEJIbHO OCYILECTBIIATh IO3HABATENIbHYIO JESITEIbHOCTh B O0JIACTH (DU3UKU U
ACTPOHOMMH, BBISBIIATH IIPOOJIEMBI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1auH;
CaMOCTOSITEJIBHO COCTAaBJIATH IUIAH PELICHUS PAcUETHBIX M KauyeCTBEHHBIX 3a/ay, IUIaH
BBIMIOJIHEHUSI MPAKTUUYECKOH paboThl ¢ YYETOM HMMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOJKHOCTEHN U IIPEAIIOYTECHMI;

J1aBaTh OLIEHKY HOBBIM CUTYallHsIM;

pacuIMpATh paMKH Y4eOHOTI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JienaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTDH 3a
pelieHue;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO HPYIUIUH B 001acTu (U3UKH,
MOCTOSIHHO IOBBIIIATh CBOM 00pa30oBaTeIbHBIN U KyJIbTYpPHBII YPOBEHb.

CﬂMOKOHTpOJIb, IMOLUOHAJIbHBLIA HHTEJLJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTHUBBI B JEATEIIBHOCTb, OLICHUBATHh
COOTBETCTBUE PE3YNbTATOB LEIAM;

BJIa/IETh HaBBbIKAMHU I1O3HABATEIbHON peIeKCUU KaK OCO3HAHMSI COBEPIIAEMBIX JIeHCTBUI
Y MBICIIATEIIbHBIX NPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh MPUEMBI peIeKCUH 171 OLIEHKH CUTYalliu, BEIOOpa BEPHOTO PELICHUS;
YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKECHHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI APYIUX IIPU aHAIU3€ PE3YJILTATOB IEATEIBHOCTH;
OpUHUMATD ce0s, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI M apTyMEHTBI JPYTUX IPU aHAIU3€E PE3YJIBTATOB JEATEIBHOCTH;
IpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B nporiecce qocTukeHNsI TMYHOCTHBIX PE3YIbTaTOB OCBOSHUS IPOrPaMMBI 10 (PU3HKE JIJIST YPOBHS
cpenHero o0miero oopa3oBaHus y 00yJarOIIUXCsl COBEPIICHCTBYETCS SMOIIMOHATBHBINA WHTEIIEKT,
npeJnoiararouii ¢OpMUPOBAHHOCTD:



CaMOCO3HaHHUS, BKIIOYAIOIIEIO CIIOCOOHOCTh IOHUMATh CBOE SMOLIMOHAIBHOE COCTOSHHE,
BUJICTh HANPABJICHHS Pa3BUTHS COOCTBEHHOM SMOIMOHATIBHOU c(epbl, OBITh YBEPCHHBIM B
ceOe;

caMOpEryJIMPOBaHMS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IMOBEJICHUE, CIIOCOOHOCTh aJanTHPOBATHCS K IMOIIMOHATHHBIM
NU3MCHCHUSIM U HpOSIBJISITB FI/I6KOCTB, 6BITB OTKpBITBIM HOBOMy;

BHYTPEHHEH MOTHBAIlMM, BKIIIOYAIONICH CTPEMJICHHE K JOCTHIKCHUIO LETH M YCIeXy,
OIITUMHU3M, HHUITUATUBHOCTD, yMeHI/Ie ,HeﬁCTBOBaTB, HNCXOIA U3 CBOUX BO3MO)KHOCTCI\/JI;
OMIIAaTUH, BKJHO‘-IaIOH_Ieﬁ CHOCO6HOCTB IIOHUMATh SMOLIMOHAJIBHOC COCTOSHUC I[pyTI/IX,
YYUTBIBATh €r0 TMpPH OCYIIECTBIEHUH OOIICHUs, CIOCOOHOCTh K COYYBCTBHIO U
COIEePESIKUBAHHMIO;

COLIMaJIBHBIX HAaBBIKOB, BKJIIOYAarOIINX CHOC06HOCTB BBICTpaI/IBaTB OTHOIICHUA C IIpyFI/IMI/I
JIIOJIbMH, 3a00TUTHCS, IPOSBIIATH UHTEPEC M pa3peiaTh KOHPIHKTHI.

[MPEAMETHBIE PE3VYJIBTATHI

K xonny obyuenus B 10 knacce npeaMeTHblE pe3ysbTaThl Ha YIIIyOJEHHOM YPOBHE JOJDKHBI

oTpaxarb cHOPMHUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

HOHUMaTh pPOJib (U3MKK B SKOHOMUYECKOH, TEXHOJOTHYECKOW, 3KOJIOIMYECKOH,
COLMAIIBHOM M 3THUYECKOHN cepax IesTeNbHOCTH YelOBEeKa, POJib U MECTO (U3UKU B
COBPEMEHHOM HAYYHOW KapTHHE MHpA, 3HAYCHUE OIMCATEIBbHOM, CHCTEMATU3UPYIOIIEH,
OOBSICHUTEIBHOM M TNPOrHOCTHYECKOW (GYHKUMHA (U3NYECKOH TEOopuH — MEXaHUKH,
MOJIEKYJISIPHOH (PU3MKHM U TEPMOJUHAMUKH, POJIb (PU3NYECKON TeOpuu B (OPMHPOBAHUU
npeCTaBIeHUN 0 GU3NIECKON KapTHHE MUPA;

pas3nyaTh yCIOBHsI MPUMEHMMOCTU Mojened (pU3MUecKuX Tea M MPOLECcCOB (SBICHUMN):
UHEepLUalbHas CHUCTEMa OTCYETa, a0COIIOTHO TBEPAOE TEIO0, MaTepuabHas TOUKa,
PaBHOYCKOpPEHHOE JIBUYKEHHUE, CBOOOAHOE MaJieHue, aOCOIIOTHO yrpyras jaedopmanus,
abCOJIIOTHO yIpyroe U abCOJOTHO HEYNPYroe CTOJIKHOBEHUS, MOJIENIN Ta3a, KUAKOCTH U
TBEPIOTO (KPUCTAJUIMYECKOTO) Tela, WJeaIbHBIA Ta3, TOYEUHBIH 3apsd, OJHOPOJHOE
AIIEKTPUYECKOE TI0JIE;

pas3nnyath yciaoBus (TpaHUIlbl, 00JIACTH) IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOUMil xapakTep (yHIAMEHTAJIbHBIX 3aKOHOB M OTPAaHMYEHHOCTb HCIOJb30BaHUS
YAaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH MEXAHUYECKHE MPOLIECCH] U SIBICHUS, UCIOJIb3YsI OCHOBHbBIE
HOJIOKEHUS M 3aKOHbl MEXaHHKH (OTHOCHTEIBHOCTb MEXaHMYECKOI'O JIBUIKEHUS,
(GopMynbl KMHEMAaTUKH PaBHOYCKOPEHHOTO JIBUKEHUs, NpeoOpa3oBanus ['amumnes ams
CKOPOCTH U TepeMelleHMs], 3akoHbl HpIOTOHA, MPUHLIMII OTHOCUTENbHOCTH ['amumies,
3aKOH BCEMHMPHOTO TATOTEHHSI, 3aKOHBI COXPaHEHUS UMITYJIbCAa U MEXaHUYECKON SHEpruu,
CBSI3b pabOTHl CUJIBI C HM3MEHEHHEM MEXaHHYECKOW OSHEpruu, YCJIOBUS PpaBHOBECHS
TBEPAOrO TE€Na), HPU D3TOM HCIOIb30BaTh MAaTEMATHUUECKOE BBIPAXKEHHE 3aKOHOB,
yKa3bIBaTh YCJOBHSI NMPUMEHUMOCTH (U3MUYECKUX 3aKOHOB: IMpeoOpasoBanuii ["amuies,
BTOpPOTO U TPEThEro 3akOHOB HbI0TOHA, 3aKOHOB COXpaHEHUSI UMITYJIbCA U MEXaHUYECKON
DHEPIrUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

AQHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE IMPOLIECCHl U SBJIEHUS, WCIOJIb3YsS OCHOBHBIE
nonoxenns MKT u 3akoHbl MOJEKYISIpHONH (U3UKU U TEPMOJUHAMUKHU (CBS3b JaBJICHUS
UCANBHOTO Ta3a CO CpeJHEl KHHETUYECKOW DSHEpPruel TEeIIOBOIO JBHXKEHHUS U
KOHIIEHTpaluel ero MoJeKyJ, CBsI3b TEMIEpaTyphbl BEIIECTBA CO CPEeIHEN KHHETHYECKON
SHEprueil TeIIOBOro JBMKEHHS €ro 4YacTHll, CBS3b JaBJIEHUS HJEabHOTO rasza ¢



KOHIIEHTpAllUel MOJIEKYJl UM €ro TeMIleparypoil, ypaBHeHue MenneneeBa—Knanelpona,
MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHUs SHEPrUU B TEIUIOBBIX Ipolieccax),
IpU 3TOM HCIOJIb30BaTh MAaTEMaTUYECKOE BBIPAXKEHHE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MPUMEHUMOCTHU ypaBHeHUs1 MenaeneeBa—Knanelpona;

AHATM3UPOBATH U OOBSACHATH SJCKTPHUCCKUE SBJICHHUSI, UCTIOIB3YSI OCHOBHBIC TIOJIOKEHUS
Y 3aKOHBI AJIEKTPOIMHAMUKHU (3aKOH COXpPAaHEHHS 3JIEKTPUUECKOTro 3apsiia, 3akoH Kyiona,
MOTEHUUAIBHOCTh AJIEKTPOCTATUYECKOrO MOJIA, IPUHIUI CYNEPIO3ULUN IIEKTPUUECKUX
MoJICH, NpU OSTOM YyKas3blBas YCIOBHUS NPUMEHUMOCTH 3akoHa Kyinona, a Ttakxke
MPaKTUYECKH Ba)KHbIE COOTHOIICHUS: 3aKOHBI OMa JUIsl ydyacTKa IEenu U JIJIsl 3aMKHYTOU
3JIEKTpUYECKOM 1ienu, 3akoH xoyms—JIenna, nmpasuna Kupxroda, 3akonsr Papanes s
3JICKTPOJIN3A);

ONMKCHIBATh (U3MUECKHE MPOLECChl U SABICHUS, UCHOJB3YS BEIMYMHBL: MEepeMeElleHUe,
CKOPOCTb, YCKOPEHHE, UMITYJIbC T€Jda U CHUCTEMBI TE€J, CUJIa, MOMEHT CHIIbI, JaBJICHUE,
MOTEHIMATbHAS SHEPTUs, KUHETUYECKasi SHEePTys, MEXaHUYeCKasi JHepPrusi, paboTa CHUJIBI,
LEHTPOCTPEMUTENBHOE YCKOPEHHUE, CHJIa TSKECTH, CHJIa YIPYrOCTH, CHUJIa TPEHHUS,
MOIIIHOCTb, SHEPTUs B3aUMOJCUCTBUA Tena ¢ 3eMi€il BONM3HU €€ MOBEPXHOCTH, SHEPTUS
yrnpyroit nedhopmanuy npy>XKUHbBI, KOTUYECTBO TEIIOTHI, a0COIOTHAs TeMIepaTypa Tena,
pabota B TepMOAMHAMUKE, BHYTPEHHSISI SHEPTUSI UACAIIBHOTO OJIHOATOMHOIO Ta3a, pabora
UJCAIBHOIO ra3a, OTHOCUTEIbHAs BIAXHOCTH Bo3ayxa, KIIJ maeasbHOro TeniaoBOro
JIBUTATEJNS; AIEKTPUUECKOE M0JIe, HAPSHKEHHOCTD 3JEKTPUUYECKOTO MOJIS, HANPSHKEHHOCTD
MIOJISI TOUEYHOTO 3apsAJia UK 3apsHDKEHHOTO 11apa B BAKYyME U B JUAJIEKTPUKE, TOTEHIAAT
AJIEKTPOCTATUYECKOTO MOJISI, PA3HOCTh OTEHIIUAJIOB, 3JIEKTPOABIKYIIAs CHJIa, CUJIa TOKA,
HaIpsHKEHUE, MOIMHOCTh TOKa, OJJIEKTPUYECKas EMKOCTh IIJIOCKOTO KOHACHCATOpa,
CONPOTHUBIICHUE YYacTKa ILENU C MOCIEAOBATENIbHBIM M NapaJljIeIbHBIM COECIUHEHHEM
PE3UCTOPOB, SHEPIUS IEKTPUUECKOTO MOJIsI KOHJAEHCATOpa;

OOBSACHATH OCOOCHHOCTH NMPOTEKaHMsS (PU3NYECKUX SIBICHUI: MEXaHUYECKOE IBUKECHHE,
TEIUIOBOE JIBM)KEHUE YAaCTHIl BEILIECTBA, TEIJIOBOE PaBHOBECHE, OPOYHOBCKOE JIBUYKEHUE,
muddy3usi, uUcnapeHue, KUIMEHWE W KOHJEHCAIWsA, IUIaBJICHUE U KPUCTaJLTA3AIus,
HaIMpaBJIECHHOCTh  TEIUIONEpeaaun,  dSJEKTpU3alus  Teld,  JKBHUIIOTEHIUAIBLHOCTh
MOBEPXHOCTH 3aPSKEHHOTO TPOBOJIHUKA;

IPOBOAMTH MCCIEAOBAHNUE 3aBUCUMOCTU OIHOM (PU3MYECKON BEIMYMHBI OT JPYroM ¢
UCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW, MpPU HTOM KOHCTPYUPOBATh YCTAHOBKY,
(GUKCUPOBATh PE3YNbTATHl TMOJYYCHHOW 3aBHUCHUMOCTU (U3HMYECKUX BEIWYHUH B BHJIC
rpagukoB ¢ y4E€TOM aOCOJIIOTHBIX MOTPEITHOCTeH W3MEpPEHUH, JeNaTh BBIBOABI 10
pe3ynbTaTaM UCCIEI0BAHMS;

MPOBOJIUTh KOCBEHHBbIE H3MEpeHUs (U3MYECKUX BEIWYWH, IPU OSTOM BBIOHMpATh
ONTUMANBHBIA METOJ HW3MEpPEHHs, OIIEHUBAaTh AaOCONIOTHBIE U  OTHOCHUTEIbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MIPOBOJIUTH OMBITHI MO MPOBEPKE MPEAIOKEHHOM TUIOTE3bl: MIAHUPOBATH SKCIEPUMEHT,
coOupaTh SKCIEPUMEHTAILHYIO YCTAaHOBKY, aHAJIM3UPOBATH IMOJIYUEHHBIC PE3YIbTaThl U
JienaTh BBIBOJI O CTaTyCe MPEAJIOKEHHON THTTOTE3HI;

coOnrofaTh MpaBWiia OE30MAacHOTO TpyJda MPHU TMPOBEACHUU HCCIEAOBAHUNA B paMKax
yu4eOHOro 3KCIEepUMEHTa, MpaKTUKyMa M Yy4yeOHO-HCCIIEeNOBATeNbCKOM U MPOEKTHOMN
NESTENIbHOCTH C HWCIOJIB30BaHWEM H3MEPHUTENBHBIX YCTPONCTB W  JabOpPaToOpHOTO
000pyIOBaHUs;

peliaTh pacy€THHIE 3a/1a4M C SIBHO 3aJIaHHOW W HESIBHO 3aJJaHHOU (PU3UYECKOU MOJIENBIO:
HA OCHOBAaHWM aHalIW3a YCIOBUS OOOCHOBBIBATH BBIOOp (PU3MYECKOW MOJEINH,
OTBEYAroIIel TpeOOBaHUAM 3aJa4M, MPUMEHSTH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH H
MOCTYJAThl PU3MUECKUX TEOPHH MPU UCTIOIH30BAHUH MAaTEMATHUYECKUX METOIOB PEIICHUSI



3a/a4, NPOBOJIUTH pacy€Tbl HA OCHOBAHMM MMEIOIIMXCS [JAHHBIX, AHAJIN3UPOBATH
pe3yNbTaThl U KOPPEKTUPOBATH METOJIbI PELIEHUS C YUETOM MOJIYYEHHBIX PE3YJIbTATOB;
pelaTh KayecTBEHHbIE 3aJaud, TpeOyrolue MPUMEHEHHs] 3HAHUI M3 pa3HbIX pazJieioB
Kypca (U3MKH, a TaKKe HHTETPAlUUd 3HAHWA W3 JPYTHX MPEAMETOB €CTECTBEHHO-
HAay4YHOTO LIMKJIA: BBICTPAaUBATh JIOTMYECKYIO LENOYKY pPACCYyKIACHUW C ONOpOM Ha
M3YYEHHBIEC 3aKOHbBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHUS,

UCIIOJIb30BaTh TEOPETUYCCKHE 3HAHUS JUIS OOBSICHEHHUS OCHOBHBIX IPHUHIIUIIOB PabOTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
NPUBOJIUTH MPUMEPHI BKJIaJja POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE IMPOLIECCOB OKPYXKAIOLIEr0 MHUPA, B pPa3BUTUE TEXHUKH U
TEXHOJIOTHi;

AQHAJIM3UPOBATh U OLIEHUBAThH MOCIEACTBUS OBITOBOW M MPOU3BOJICTBEHHON AESITENLHOCTU
YeNIOBeKa, CBS3aHHONW C (PU3WYECKUMHU TIPOIeCCaMU, C TIO3UIMA JKOJOTUYECKOU
0€30MacHOCTH, TPEJICTABICHUNA O palUOHATBHOM MPUPOJIONOIB30BAHUU, a TaKKe
pPa3yMHOM HCIIOJIb30BAHUM JIOCTMKEHUM HAayKHM M TEXHOJOTMU JUIs JalbHEHIIEro
pPa3BUTHUS YEIIOBEUECKOro 00IIeCTBa;

MPUMEHSTh Pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpMaIuell (PU3NIECKOro COAEPIKAHUS C
UCIIOJIb30BaHUEM COBPEMEHHBIX WH()OPMAIIMOHHBIX TEXHOJIOTHA, IPH 3TOM UCIOIB30BaTh
COBpEeMEHHBIC HH()OPMAIIMOHHBIC TEXHOJIOTHH TSI [IOUCKA, TIEPEPA0OTKHU M MPEAbIBICHUS
yu4eOHOW W HAyYHO-TIOMYJISIPHON WH(GOpMAIMU, CTPYKTYPUPOBAHHS W WHTEPIPETAIMH
uH(pOpMallMK, TOJYYEeHHOW U3 Pa3IMYHbIX HCTOYHUKOB, KPUTHUYECKU aHAJIU3UPOBATH
MoJy4aeMyr0 HH(POPMAIUIO U OLEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS
3HAHM, TaK ¥ HA OCHOBE aHAJIM3a HCTOYHHKA HH(DOPMAIIHH;

NPOSIBIATh  OPTaHU3AalMOHHBIE W IIO3HABATEJIbHBIE YMEHHUS  CaMOCTOSITEIBHOTO
NPHOOPETEHUST HOBBIX 3HAHUK B TMPOIECCE BBITOJHECHUS TPOSKTHBIX U Yy4eOHO-
HCCIIEIOBATENLCKUX PadoT;

paboTtarh B IrpymIie ¢ UCIIOTHEHUEM Pa3IUYHBIX COIIMAIBHBIX POJIEH, IIIAHUPOBATH padoTy
TPYIIIbI, PalUOHAIBHO pPacHpeleNsaTh ACSITENbHOCTh B HECTAHJAPTHBIX CHUTYaLHUsX,
aZIcKBaTHO OLIGHMBAaTh BKJAJ KaXJOTO U3 YYaCTHUKOB TpyNnbl B pELIEHUE
paccMatpuBaeMoi poOJIEMBI,

OPOSBISATE  MOTHBAIMIO K  Oyaymedl  mpodecCHOHanbHOM — NIEATENBHOCTH O
CIENUATBEHOCTSM (DPU3UKO-TEXHHUECKOTO MPODUIIS.

K xonny obyuenust B 11 Knacce mpeIMETHbIE pe3ysbTaThl Ha YIIIyOJIEHHOM YPOBHE JOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y 00YUAIOLINXCS YMEHHIA:

MOHUMATh POJIb PU3UKU B IKOHOMHUYECKON, TEXHOJIOTUYECKOM, COLMAIbHON M 3THYECKOM
cdepax IesaTeIbHOCTH YelloBeKa, PoJib U MeCTO (PU3MKHU B COBPEMEHHOIN HayuyHOU KapTHHE
MHpa, POJIb ACTPOHOMHHU B IIPAKTHYECKOM JEATEIbHOCTH 4YEIOBEKa M JalbHEHIIEM
HAay4YHO-TEXHUYECKOM pPa3BUTHH, 3HAUYCHHE OINMCATENIbHOW, CHCTEMaTU3HUPYIOIIEH,
OOBSICHUTENIbHOM W TPOTHOCTHYECKOM  QyHKIuMi  Qusuueckoid  Teopunm  —
ANIEKTPOAMHAMUKY, CHELUANIbHOM TEOPUH OTHOCHTEIBHOCTH, KBAHTOBOM (DHU3MKH, pOIb
¢uznyeckoil Teopuu B (HOPMUPOBAHMM NPEICTABICHUNH O (U3NYECKOW KapTHHE MHpa,
MeCTO (pU3MUecKol KapTUHBI MHpa B OOIEM sy COBPEMEHHBIX €CTECTBEHHO-HAayUHBIX
IIPEACTABIICHUN O IIPUPOJE;

pa3ianyaTh YCJIOBUS NMPUMEHUMOCTU Mojened (pu3nueckux Tea U MPOoLeccoB (SBICHUMN):
OJTHOPOJTHOE JIEKTPUUECKOE U OJJHOPOJHOE MarHUTHOE MOJIsl, FTApMOHUYECKHE KoeOaHus,
MaTE€MaTUYeCKUl MasTHHUK, WICANbHBIA MPYKUHHBI MasTHUK, TAPMOHUYECKUE BOJIHBI,
UIeaNbHBIA KOJIeOaTENbHBIM KOHTYp, TOHKAsl JIMH3a, MOJEJICH aromMa, aTOMHOTO sjpa U
KBaHTOBOW MOJIEJIM CBETA;



pa3iauyath yciaoBUs (TPaHUIbI, 00JaCTH) TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TIOHUMATh
BceoOUMil xapakTep (GyHIAMEHTAJIbHBIX 3aKOHOB M OTPAaHHUYEHHOCTb HCIOJIb30BaHUS
YaCTHBIX 3aKOHOB;

AQHAIU3UPOBATh U OOBSICHATH JJIEKTPOMATHUTHBIE MPOIECCHl M SIBJICHUS, HCIHOIB3YS
OCHOBHBIC TOJIO)KEHHSI W 3aKOHBI O3JEKTPOJAMHAMUKA U  CHCHUAIBHOW TEOPUH
OTHOCHUTEJIbHOCTH (3aKOH COXpaHEHHUs DJIEKTPUYECKOro 3apsiga, cuwia Amiepa, cuia
Jlopenua, 3aKkOH AJIEKTPOMAarHUTHOM MHAYKIMU, TmpaBwio Jlenuma, cBsa3p JJC
CaMOUHIYKIIMU B BJIEMEHTE 3JIEKTPUUYECKON L[EMU CO CKOPOCThIO M3MEHEHMs CHUJIbI TOKa,
MOCTYJIAThl CIIEIIMAIBHON TEOPUU OTHOCUTEIIBHOCTH DWHIITEHHA);

AQHAIU3UPOBATh M OOBSICHATH KBAHTOBBIC MPOIECCHI M SIBICHUS, UCIOJB3YS IOJOKEHUS
KBaHTOBOU (u3uku (ypaBHeHHe OWHIITEeNHHA s ¢GoTtodddekra, MepBbld U BTOPOU
noctynatel bopa, MpUHIMI COOTHOIIEHHUS HeomnpeaenéHHocred ['eizenOepra, 3aKOHBI
COXpaHEHHMs 3apsiIOBOIO U MACCOBOTO YHUCEN M JHEPTrUU B SACPHBIX pPEaKUUsAX, 3aKOH
pPaZ0aKTUBHOTO pacmaja);

OMKCHIBATh (DU3HUECKHUE TMPOLIECCHl U SIBJICHUS, HCIOIb3Ys BEIMYMHBL: HANPSHKEHHOCTH
AIEKTPUYECKOTO TOJISI, TTOTEHIIUAN 3JIEKTPOCTATUYECKOTO MOJIsl, Pa3HOCTh MOTEHIIUAJIOB,
AIIEKTPOJIBIIKYIIAS CUJIa, MHAYKIMS MAarHUTHOTO TOJIsl, MaTHUTHBIN MOTOK, CHiia AMIiepa,
WHIYKTUBHOCTb, 3JIEKTPOJABHKYIAs CHJIA CAMOWHAYKIIMH, SHEPTUsT MAarHUTHOTO IO
MPOBOJAHMKA C TOKOM, DPENSTUBUCTCKUNW HMITYJbC, TOJHAS HSHEPrUsi, DHEPIus MOKOs
CBOOOMHON YACTHIIBI, SHEPrUs M UMIYIbC (OTOHA, MACCOBOE YHUCIO M 3apsl slpa,
SHEPTHUSI CBSI3H SI/IPa;

OOBSACHATP OCOOCHHOCTH TPOTEKaHUS (PUINYECKUX SBICHHUM: AJIEKTpOMarHuTHas
WHAYKIHS, CAMOWHJIYKIUS, PE30HAHC, MHTePPEPCHIUS BOJH, AUPPAKIHSI, TUCTIEPCHUS,
MIOJTHOE BHYTPEHHEE OTpaskeHHue, (GpoToanekrpuueckuii a3¢pdext (porodddexr), anvda- u
Oera-pacmansl sAep, ramMma-u3iydeHue sjep, (u3nuecKue MPUHIUIBI CIEKTPATbHOTO
aHanu3a 1 paboThl J1azepa;

OTpEeNATh HANpaBiIeHHE WHAYKIMUA MAarHUTHOTO TIOJS MPOBOJHHKA C TOKOM, CHJIBI
Awmriepa u cuinbl JlopeHna;

CTpOUTh H300pakeHHE, CO3[aBaeMO€ IUJIOCKHM 3€pKajioM, TOHKOH IMH30H, H
pacCUUTBIBATh €T0 XapaKTEPUCTHUKH;

MPUMEHATH OCHOBOIIOJIAralOlMe€ aCTPOHOMHMUYECKHE MOHATHUS, TEOPUM M 3aKOHBI JUIs
aHaian3a u oOBsCHEHUs] (PU3UYECKUX MPOIIECCOB, MPOUCXOANIUX B 3BE3/AX, B 3BE3AHBIX
CHUCTEMax, B MEXTaJlaKTHUYEeCKOW Cpelie; JBUKEHUsT HEOECHBIX TeJ, HBOJIOIMU 3BE3 U
Bcenennoi;

MPOBOJIUTh HKCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH C HCIOIb30BAHHEM
IOPSIMBIX M3MEPEHUN, TIPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yabTaThl
MOJyYeHHOW 3aBUCUMOCTH (U3WYECKUX BEIMYMH B BHUAE TpapuKOB C Y4ETOM
aOCOJIIOTHBIX ~ TOTPEIIHOCTEH  W3MEPEHMM, JenaTh BBIBOJIBI MO  PE3yJbTaTam
WCCJICIOBAHMS;

MPOBOJIUTh KOCBEHHBIE W3MEpPEHUsT (U3MYECKUX BEITWYWH, IPH OSTOM BBIOHMpATh
ONTUMANBHBIA METOJ HW3MEpPEHHS, OICHWBAaTh AaOCONIOTHBIE U  OTHOCHUTEIbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MIPOBOJIUTH OMBITHI MO MPOBEPKE MPEAJIOKEHHON TMIOTE3bl: TUIAHUPOBATH IKCIIEPUMEHT,
coOUpaTh SKCIEPUMEHTAILHYIO YCTAaHOBKY, aHATM3UPOBATH MOJYUYEHHBIC PE3yAbTaThl U
JienaTh BBIBOJI O CTaTyCe MPEAJIOKEHHON THTTOTE3HI;

OMUCHIBATh METO/IbI OJYYEHHS] HAYYHBIX aCTPOHOMHUUYECKUX 3HAHUM;

coOnrofaTh MpaBWiIa OE30MACHOTO TpyJda MPU MPOBEACHUU HCCIEAOBAaHMA B paMKax
y4eOHOTO DJKCIEPUMEHTAa, NPAKTHUKyMa M y4eOHO-HCCIIEeOBATEICKOW M TIPOSKTHOU



NESTENIbHOCTH C HCIOJIb30BAHUEM M3MEPUTENbHBIX YCTPOHCTB U J1aOOPATOPHOTO
00opyIoBaHUs;

e pemaTh pacu€THHIE 3a7a4M C SIBHO 33JJaHHON M HESIBHO 3aJaHHOM (PU3UYECKON MOJIEIBIO:
HA OCHOBAaHWMU aHajW3a YCIOBUS BBIOMpATh (HU3UYECKHE MOJENH, OTBEYAIOIINE
TpeOOBaHUSAM 3aJla4yd, MPUMEHSITH (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH W TIOCTYJaThl
buznyecKux TEOpUil MPH HCIOJB30BAHUM MaTEMaTHYECKMX METOJIOB pEeLIeHHs 3ajad,
MPOBOAUTH PAacu€Thl HA OCHOBAaHMHM MMEIOIIMXCS JAHHBIX, aHAJIU3UPOBATh PE3yJbTaThl U
KOPPEKTUPOBATh METO/IbI PELICHUS C YUETOM MOJIYYCHHBIX PE3YJIbTATOB;

e pemaTth KaueCTBEHHBIEC 3a/lauM, TPeOyrolre MPUMEHEHHs] 3HAHUI U3 Pa3HBIX pa3JieioB
Kypca (U3MKH, a TaKKe HHTETPAlUMd 3HAHWA W3 JPYrUX TMPEIMETOB €CTECTBEHHO-
HAay4YHOT'O LIMKJIA: BBICTPAauMBATh JIOTMYECKYIO LENOYKY pPACCYyKIACHUW C ONOpOM Ha
M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHUS,

® HCIOJIB30BaTh TCOPCTHUECKUE 3HAHUS JJIsi OOBSICHEHUS OCHOBHBIX MPUHITUIIOB PabOTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

® [PUBOAUTH MPUMEPHI BKJIA/a POCCUMCKUX U 3apyOekKHBIX YU4EHBIX-(PU3UKOB B pPa3BUTHE
HAayKH, B OOBSICHEHHE IMPOLIECCOB OKPYXKAIOLIErO0 MHUPA, B pPa3BUTUE TEXHUKH U
TEXHOJIOTHIA;

® aHaJIM3UPOBATH U OICHUBATH MOCIEACTBHUS OBITOBOM M MPOU3BOACTBEHHOMN N1E€ATEIHHOCTH
YEIIOBEKa, CBS3aHHOW C (U3MYSCKUMHU TIPOIECCaMH, C TIO3UIMH JKOJOTHYECKOU
0€30MacHOCTH, TPEJACTABICHUNH O palMOHAIHLHOM IPUPOJIONOJIB30BAHUU, a TaKKe
pa3yMHOM HCIHOJB30BAaHUU JOCTHMKCHMM HAayKd W TEXHOJOTMHA [UIsl JajbHeHIero
pPa3BUTHUS YEIIOBEUECKOro 00IIECTBa;

® [PUMEHSTH Pa3UYHbIE CIIOCOOBI PaboThl ¢ MH(pOpManuen (HU3MUYECKOTO COACPKAHUS C
UCIIOJIb30BaHNEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHIA, IIPH 3TOM HCIIOJIH30BaTh
COBpEeMEHHBIC HH(DOPMAIIMOHHBIC TEXHOJIOTHH TSI [IOUCKA, TIEPEPAOOTKHU M MPEAbIBICHUS
yueOHOM M HAy4YHO-TOMYJISIpHON WH(pOpMallUU, CTPYKTYPUPOBAHHUS M WHTEPIPETALMU
uH(pOpMallMK, TOTYYEHHOW W3 pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH
MoJIydaemMyro MH(OpPMAIMIO U OIEHUBATh €€ TOCTOBEPHOCTh KaK HAa OCHOBE MMEIOITUXCS
3HAHUH, TaK ¥ HA OCHOBE aHAJIM3a UCTOYHUKA UHPOPMAIINH;

® TIPOSABISATH OpPraHU3AIMOHHBIE W  [MO3HABATENbHBIE YMEHUS  CaMOCTOSITEIILHOTO
npuoOpeTeHus: HOBBIX 3HAHUM B TIPOILIECCE BBIMOJHEHUS TMPOCKTHBIX M y4eOHO-
HCCIIEIOBATENLCKUX PadoT;

e paboTaTh B IPYIIE C UCTIOJTHEHUEM PA3IMYHBIX COIMATBHBIX POJIEH, IMIIaHUPOBATH padoTy
TPYIIIbI, PalMOHAIBHO pacHpelessaTh AESITENIbHOCTh B HECTAHJAPTHBIX CHUTYalHUsX,
aJIcKBaTHO OLIEHMBaTh BKJaJ KaXIOT0 U3 YYaCTHUKOB TpyHIbl B  pEIICHUE
paccMatpuBaeMoi poOJIEMBI,

e TMpOSBISATH MOTHBanuil0 K Oyaymed mpodeccHnoHalbHON — AEATEIBHOCTH IO
CIENUATBEHOCTSAM (DPU3UKO-TEXHHUECKOTO MPOGUIISL.

B denepanbHbIX U pernoHanbHBIX MPOIIETypaxX OIEHKU KadecTBa 00pa30BaHUs UCTIOIB3YeTCS
nepeveHsb (KoaudukaTop) pacupeielIeHHBIX 0 KjaccaM MpoBePseMbIX TpeOOBaHUN K pe3yiIbTaTaM
OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMBbI CPETHETO 00IIEr0 00pa30BaHUsI U AIIEMEHTOB
coJiep)aHus 1o PU3HKE.

Tabmuna 14

IIpoBepsiemble TpeGOBaHUS K pe3y/IbTaTaM 0CBOECHHMS OCHOBHON 00pa3oBaTe/ibHOM

nporpammsl 10 (kJacc)

Kon [IpoBepsieMble IpeAMETHBIE PE3YJIbTATHl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTebHON MTPOTrpaMMBbI CPEIHETO 00IIer0 00pa3oBaHUS
pes3ysbTara
10.1 JleMoHCTpHpOBaTh Ha IPUMEPaxX poJib U MecTo GU3UKH B POPMUPOBAHUU




COBPEMEHHOM HAy4YHOU KapTUHBI MUPA, B PA3BUTUN COBPEMEHHON TEXHUKHU U
TEXHOJIOTH, B TPAKTUYECKON JIEATEIHbHOCTH JIIOJICH

10.2

VY4uTHIBaTh TPAHULB] IPUMEHEHNS U3YUCHHBIX (PU3NYECKUX MOJeNeil:
MaTepHaibHasi TOUKa, HHepLUalIbHas cCUcTeMa 0TcuéTa, abCOIIOTHO TBEPAOE
TENO0, UACATIbHBIN I'a3; MOJEIIN CTPOEHUS I'a30B, )KUIKOCTEH U TBEPABIX TEl,
TOUYCYHBIN AJIEKTPUUCCKUM 3apsijl - IPU pelIeHNH (PU3NYECKHX 33134

10.3

PacnioznaBate pusndeckue sBieHus (MPOIecchl) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KHHETHYECKON TEOPHH CTPOCHUS BEIIECTBA
U 3JIEKTPOJIMHAMUKHU: PABHOMEPHOE ¥ PAaBHOYCKOPEHHOE IPSIMOJIMHEHHOE
JBKEHHE, CBOOOIHOE TIaJICHUE Tell, IBFKEHUE TI0 OKPYKHOCTH, HHEPITHS,
B3auMojieicTBUE TeIT;, U dy3usi, O poyHOBCKOE

JIBIJKEHUE, CTPOCHUE KUIKOCTEN U TBEPABIX Tell, UBMEHEHUE 00bEMA TeJl NPU
HarpeBaHuu (OXJIaXJICHUH ), TEIJIOBOE paBHOBECHE, UCTIApEHUE, KOHICHC CAIIHs,
IUTaBJICHUE, KPUCTAJUTU3AIINSI, KUTICHHUE, BIIAKHOCTh BO3/1yXa, MIOBHIIICHUE
JABJICHUSI ra3a IPU €ro HarpEeBaHUU B 3aKPHITOM COCY/JI€, CBSI3b MEXKIY
napaMeTpaMu COCTOSIHUS Ta3a B H30MPOIIeCccax; IEKTPU3AIUs Tell,
B3aMMOJICIICTBHE 3apsI0B

10.4

OnuceIBaTh MEXaHUYECKOE JABWIKCHUC, UCITOJIBb3Ys (1)I/I3I/I‘I€CKI/IC BCJINYHUHBI:
KOOpAuHarTa, nyTh, IICPEMCIUICHUC, CKOPOCTh, YCKOPCHHEC, Macca T¢Jjla, CUJIa,
HUMITYJIBC TCJId, KHHECTHUYCCKAA SHCPTHA, IOTCHUIWAJIbHAA SHEPTHA,
MECXaHHUYCCKas pa60Ta, MCXAaHHUYCCKass MOIIHOCTD, ITPHU OIMMCAHUHN ITPABHUJIBHO
TPAKTOBAThH (bHSI/I‘-IeCKI/Iﬁ CMBICJT UCITOJIB3YEMBIX BCJIMYUH, UX 0003HAYCHHS U
CAMHHNIbI, HAXOAUTDb Q)OPMYHLI, CBA3BbIBAOIINEC JAHHYIO (1)I/I3I/I‘ICCKYIO
BCJIMYMHY C APYTMMU BCJIMYNHAMU

10.5

OnucelBaTh U3y4EHHBIE TEIJIOBBIE CBOMCTBA TEN U TEIUIOBBIC SBJICHUS,
UCIOJIB3YS (PU3NUYECKUE BEJIMYUHBL: JaBICHUE ra3a, TEMIIEpAaTypa, CpeaHssA
KMHETUYECKasi SJHEPTUsl XaOTUYECKOTO IBUKEHUS MOJIEKYII,
CPEIHEKBAIpaTUYHAS CKOPOCTh MOJIEKYJI, KOJJUYECTBO TEIUIOThI, BHYTPEHHSA
SHeprus, padboTa rasa, KO3QQHUIHUEHT M0JIE3HOT0 JeHCTBUS TEIJIOBOTO
JIBUTATENs; IPU OMMCAHUU MTPaBHIIBHO TPAKTOBATh (PU3NUYECKUN CMBICI
UCMOJIb3yeMbIX BEJIMUMH, UX 0003HAUYEHUS U €AMHUIIbI, HAXOUTh (hOPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIMYUHY C APYTUMHU BETMYMHAM

10.6

OnuceiBaTh U3yYEHHBIE 3JIEKTPUUECKHE CBOMCTBA BEUIECTBA U AJIEKTPUUECKUE
SIBJICHHS (TIPOIIECCHI), UCTIONIB3Ys (PU3HUECKUE BETUUMHBIL: SJICKTPUICCKUN
3apsl, JIEKTPUUECKOE T0JI€, HANPSKEHHOCTD OIS, TOTEHIMAN, Pa3HOCTh
MOTEHIIMAJIOB; MIPU OMUCAHUY MTPABUIILHO TPAKTOBATh (PU3HMUECKHI CMBICI
UCTIONIE3YEMBIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBI;, YKA3bIBATh (POPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BETUYMHY C IPYTUMHU BETUYMHAMU

10.7

aHaJIM3UPOBATh (PU3UYECKHE MTPOIIECCHI U SIBJICHUS, UCTIONB3Ys (PU3HUECKUE
3aKOHBI Y IIPUHLIMIIBL: 3aKOH BCEMUPHOTO TArotenus, I, I u 111 3akoHbI
HproToHa, 3aKOH COXpaHEHUsS] MEXaHUYECKOM YHEPTHH, 3aKOH COXPAaHECHUS
HMMITYJIbCA, IPUHLUII CYNIEPIIO3ULMHU CUJI, TPUHLIUIT PABHOIIPABUS
WHEPIHAIBHBIX CUCTEM OTCYETA; MOJIEKYJIIPHO-KUHETHYECKYIO TEOPUIO
CTPOEHUS BEUIECTBA, A30BbIE 3AKOHBI, CBA3b CPEIHEN KNHETUYECKOU SHEPTUU
TEIJIOBOT'O JIBM>KEHHUS MOJIEKYJI ¢ aDCOIOTHON TeMIepaTypoid, NEpBbIN 3aKOH
TEPMOJIMHAMUKHU; 3aKOH COXPaHEHUs AIEKTPUUECKOT0 3apsiaa, 3akoH KymnoHa;
MIPU 3TOM pa3udaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €TO
MaTeMaTHYECKOE BBIPAXKEHUE U yCIOBHsI (TPaHUIIbI, 00J1aCTH) TPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIC MPUHIIAITBI JCHCTBUS MaIlluH, TPHOOPOB U
TEXHUUYECKUX YCTPONCTB; pa3inyaTh YCIOBUS UX 0€30MaCHOTO
HUCIIOIB30BaHUS B TOBCEIHEBHOM KU3HHA

10.9

BBIOTHATE 9KCIEPUMEHTHI TT0 UCCIETOBAHUIO (DU3HUECKUX SBICHUM U
MIPOIIECCOB C MCIOIH30BAHUEM MPSMBIX M KOCBEHHBIX U3MEPEHHI; TIPH 3TOM
dbopMynupoBath mpodieMy (3a1a4y) ¥ TUTIOTE3y y4eOHOT0 SKCIIEPUMEHTA,




coOuparh YCTaHOBKY U3 MPEAJI0KEHHOTO0 000PYAOBaHNUs, TPOBOAUTD OMBIT U
(dbopMyIUpOBaTh BHIBOJIBI

10.10

Ocy1ecTBISTh NPSIMbIE U KOCBEHHBIE U3MEPEHUS PU3NYECKUX BEITUUUH; ITPU
3TOM BEIOMPATh ONTUMAIBHBIN CIIOCO0 U3MEPEHHUS U UCIIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MepeHuit

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (PH3NUYECKUMU BETMUNHAMH C
HCII0JIb30BAaHNUEM MPSMBIX U3MEPEHUM; IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(bUKCUPOBATh PE3yIbTATHI MOTYYEHHONW 3aBUCUMOCTH (PU3MUECKUX BEJIUYHH B
BUJIE Ta0nHIl U rpaUKOB, AeJIaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEA0BaHUS

10.12

Cobumo1aTh ipaBuiia 6€30MacHOro Tpy/a MPY MPOBEACHUH UCCIICIOBAaHHH B
paMKax y4eOHOTr0 IKCIIEPUMEHTa, YIeOHO-HCCIIeI0BATEIbCKON M MMPOSKTHON
JESITEIIBHOCTH C UCIIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOHUCTB U
71a00paTOPHOTO 00OPYTOBAHHMS

10.13

Pemate pacuéTHble 3a1a41 ¢ SIBHO 33JaHHON (PU3UYECKON MOETIBIO,
UCMOb3Ysl PU3NYECKHE 3aKOHbI M IPUHIUIIBI; HA OCHOBE aHAJIN3a YCIOBUS
3aJadu BLI6I/IpaTb (I)I/ISI/I‘-ICCKyIO MOJACJb, BBIACIATH (bI/ISI/I‘-IeCKI/Ie BCJIMYHHBI U
(bopMyIbl, He0OX0AUMBIE IS €€ peleHUs, TPOBOJUTh PACUETHI U OLIEHUBATh
pPEATbHOCTh MOTYYEHHOTO 3HAYCHUS (PU3NUECKON BETMYUHBI

10.14

Pemarh kauecTBEHHBIC 33/Ia4H: BHICTPAUBATh JJOTUYCCKH HETIPOTUBOPCUHUBYIO
LEMOYKY PAaCCYXJICHUH C OIMOPOil Ha N3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(busznUecKue BICHUS

10.15

Vcnonb30BaTh NpH pelieHNH y4eOHBIX 3a7a4 COBPEMEHHbIE
MH(}OpPMaLMOHHbIE TEXHOJIOTUU JJIsl IOUCKA, CTPYKTYPUPOBAHUS,
MHTEpIpEeTally U MIPEJICTaBICHUs yueOHOM U HayYHO-TIONYIISIpHON
uH(pOopMaLnH, NOTYYEHHON U3 PA3IMYHBIX HICTOYHUKOB; KPUTUYECKHU
aHAJIM3UPOBATh MOJIy4aeMyro HH(OpMaIUIO

10.16

[TpuBOANTE IPUMEPHI BKJIA/1a POCCUHCKUX U 3apyOeKHBIX yIEHBIX-(DU3UKOB B
pa3sBUTHE HAYKU, OObSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE
TEXHUKH U TEXHOJIOTUI

10.17

Hcnonb30BaTh TEOpPETHUECKUE 3HAHUS 1O (PU3UKE B MIOBCEIHEBHON KU3HU
JUtst obecrieyeHust 0€30IacHOCTH U 00pallleHnu ¢ Mpudopamu U
TEXHUYECKUMHU YCTPOMCTBAMHU, JUI COXPaHEHHs 3I0POBbsI U COOJIIOICHUS
HOPM KOJIOTHYECKOTO TOBEICHHS B OKPY)KaIOMIEH cpejie

10.18

PaboTath B rpymnime ¢ BHINOJIHEHUEM PA3JIMYHbBIX COLUAIBHBIX POJICH,
IUTAHUPOBATh pabOTy IPyIIIbl, PALIMOHATILHO PACIPEEATh 00sI3aHHOCTH U
IUTAHUPOBATh JIEATENBHOCTh B HECTAHIAPTHBIX CUTYaLUAX, aJ€KBaTHO
OLICHUBATH BKJIaJ Ka)KJ10I0 U3 YYaCTHUKOB I'PYIIIBI B PEIICHHE
paccMaTpuBaeMoi MpoOIeMbl

Tabmuma 14.1
IIpoBepsiemble 3j1ieMeHTHI coaep:kanus (10 kaacc)

Kon
pasnena

MIPOBEPSEMOTO
DJIEMEHTA

KOI[ HpOBepHeMHe 9JICMCHTHBI COACPKaHUA

1

OU3NKA 1 METOJIbl HAYUYHOI'O [TIO3HAHUN A

1.1 ®u3suka - Hayka o npupoje. Hayuneie MeTopl mo3HaHUSA
OKpy>karolero Mupa. Ponb skcriepumeHTa U TEOpUH B IpoLiecce
MTO3HAHUS NPUPOJIBL. DKCIIEPUMEHT B (pU3UKE

1.2 MopenupoBanue (pu3nYecKux siBIeHUH 1 npoueccos. Hayunsle
runote3bl. Grusndeckne 3aK0HbI U TEOpUH. [ paHuLIBI
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [I[pHHIIUIT COOTBETCTBHSL.
Ponb 1 MecTo pu3uku B pOpMUPOBAHUN COBPEMEHHOW HAyYHOU
KapTUHBI MUPA, B TPAKTHYECKOHN NEATEIbHOCTH JIIOAEH

MEXAHHKA




2.1

KMHEMATHKA

211

Mexanuuaeckoe ABHUKCHHUC. OTHOCHUTENBLHOCTh MEXAaHUYECKOTO
nBkeHud. Cucrema orcuéra. TpaekTopust

212

[Tepemernienue, CKOpoCTh (CpeaHsIsi CKOPOCTb, MTHOBEHHAs
CKOpPOCTh) U YCKOPEHUE MaTepHAIbHOM TOUKH, UX MPOEKIUU Ha
ocH cucTeMbl KoopauHat. ClioKeHue NepeMeIlieHu 1
CJIOKEHHE CKOPOCTEN

2.13

PaBHOMEpPHOE U PABHOYCKOPEHHOE IPSIMOJIMHEUHOE IBUKCHUE.
I'paduku 3aBUCUMOCTH KOOPJIUHAT, CKOPOCTH, YCKOPEHHUS, IIyTH
U [IEpEMENICHUS MaTEPUAIIBHON TOYKH OT BPEMEHHU

2.1.4

CBoOogHOe majieHre. Y CKOpeHre CBOOOTHOTO MaCHHS

2.15

Kpuonuneiinoe npmxenue. PaBHoMepHOE IBH)KEHUE
MaTepuaibHOU TOYKHU 110 OKPYKHOCTH. YTJIOBasi CKOPOCTb,
JTMHEeWHas ckopocThk. [lepron u yacrota. LleHTpocTpemuTenbHOe
YCKOpEHHE

2.1.6

Texunyeckue YCTpOﬁCTBai CIIMAOMETP, ABUKCHUEC CHAPAO0B,
LCTTHBIC 1 pCMCHHBIC IICPCaAavYn

2.1.7

[IpakTuueckue padbotsl. i3MepeHre MTHOBEHHON CKOPOCTH.
HccenenoBanue COOTHOMIEHUS MEXAY NYTSIMU, IPOHICHHBIMU
TEJIOM 3a I0CJIEJOBATEIbHbIE PABHBIE IPOMEKYTKU BPEMEHU
IIPY PABHOYCKOPEHHOM JIBUKEHUU C HAYAJILHON CKOPOCTHIO,
paBHOU Hy0. M3ydyeHne NBUKEHUS IIapuKa B BA3KOM
XKuakocTu. M3yuenue nBmxeHus Tena, OpoIeHHOro
TOPU30HTAIBHO

2.2

JMHAMUKA

221

[Tpuniun otHocuTenbHOocTH ["anunes. [lepsiii 3akoH HeroTOHA.
HNuepumanbHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuia. [lpuHnun cynepno3unmu cum

2.2.3

Bropoii 3akon HproToHa 111 MaTepruanibHOM TOYKH B
uneprmanbHoit cucreme orcuéra (MCO). Tpernii 3akoH
HproTona 11 MaTepuanbHbIX TOUEK

224

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepsas
KocMu4eckasi ckopocTb. Bec Tena

2.2.5

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe tpenue. Cusa TpeHUs CKOJIBKEHUS U CUjia
Tpenust nokosi. Koapdunment tpenus. Cuna conpoTHUBICHUS
IIpH ABVOKCHUU TEJIa B X)KUAKOCTH WJIN I'a3C

2.2.7

[ToctynaTtensHoe U BpamareabHOE ABMKEHHE aOCOTIOTHO
TBEPAOTO TeNA

2.2.8

MOMEHT cuiIbl OTHOCUTEIBHO OCH BpalieHus. [Ineuo cuisbl.
Ycnosus paBHoBecus TBEpaoro Tena B MCO

2.2.9

TexHuyeckue YCTPOﬁCTBaI IIOAIIMUITHUKHY, IBMXXCHUC
HNCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[IpakTuueckue padotsl. M3ydenune aBmxenus opycka mno
HAKJIOHHOM TUIOCKOCTH IOJI J€MCTBUEM HECKOJIBKUX CHII.
WccnenoBanue 3aBUCUMOCTH CHIT YIIPYTOCTH, BO3HUKAIOIINUX B
nepopMupyeMoii IpyKUHE U PE3UHOBOM 00paslie, OT BETUUHUHBI
ux aepopmanun. MccnenoBanue ycmoBrUid paBHOBECHS TBEPIOTO
TEJa, UMEIOUIET0 OCh BpaIllEHUs

2.3

3AKOHBI COXPAHEHN A B MEXAHUKE

231

I/IMHy.TILC MaTCpHaHBHOﬁ TOYKH, CUCTCMbI MATCPUAIILHBIX
TOYCK. I/IMHy.TII)C CHJIBI 1 USMCHCHUC NUMITYJIbCa TCJIa

2.3.2

3akoH COXPAHCHUS UMITYJIbCA B HCO. PeakTuBHOE JABHKCHUC




2.3.3 Pabora cuibl

2.3.4 MOoONIHOCTh CUJITBI

2.3.5 Kunernueckas sHeprusi MaTepuaibHON TOUkH. Teopema o
KMHETUYECKOU YHEPrUHn

2.3.6 [TotenuuansHas sueprus. [loreHnnanpHas sHeprus ynpyro
nepopMupoBaHHON NPYKUHBL. [loTeHIIMaNbHAs SHEPTUs Teaa
BOJIM3U OBEPXHOCTH 3eMIIH

2.3.7 [ToTeHunanpHble U HEMOTEHIMAJIbHBIE CUJIbl. CBSI3b pabOTHI
HEMOTEHLUAIbHBIX CUJI C U3MEHEHHEM MEXaHUYECKOI SHeprun
CHCTEMBI TeJl. 3aKOH COXPaHEHHsI MEXaHUYECKOH SHEPTHH

2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHHUSI

2.3.9 TexHuyeckue ycTpoNCTBA: ABMXKEHUE PAKET, BOAOMET, KOIIEep,
NPY>KUHHBIN ITUCTOJIET

2.3.10 [IpakTrueckue paboTsl. Mi3ydeHue CBA3M CKOPOCTEH Te MpH

HeynpyroMm yaape. MccnenoBanue cBsi31u pabOThI CHIIBI €
M3MEHEHHEM MEXaHMUYECKOW YHEPIUu Teja

MOJIEKYJISIPHAS ©®U3NKA 1 TEPMOJAMHAMUKA

3.1

OCHOBbBI MOJIEKVJIAIPHO-KMHETUYECKOUW TEOPUU

3.11

OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH.
Bpoynosckoe nemwxkenue. Auddysus. Xapakrep IBUKESHUS U
B3aMMOJICHCTBHSI YaCTHUI BEIIECTBA

3.1.2

Mopenu cTpoeHus ra30B, )KUJIKOCTEN U TBEPABIX TEI U
00BsICHEHUE CBOICTB BEIIECTBA HA OCHOBE ITHX MOJEJIeH

3.13

Macca monekyn. KonuuectBo Bemectsa. [loctosiHHas
ABorazipo

3.14

TemmoBoe paBHOBecue. Temneparypa u e€ usmepenue. llkana
temrepatyp Llenscus

3.15

Monens uneansHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-
KMHETUYECKON TEOPUU UACAIBHOIO ra3a

3.1.6

AOGcomtoTHas TeMrepaTypa Kak Mepa cpeiHel KHHEeTHYEeCKOU
SHEPryU TEIUIOBOTO JABMXKEHHUS yacTul ra3a. [llkama
temrepatyp KenbBuna

3.1.7

VYpasuenue Knaneiipona - Menneneea. 3akon JlanbToHa

3.1.8

I"a30BbI€ 3aKOHBI. M30Mporiecchl B HACaIbHOM ra3e C
MMOCTOAHHBIM KOJIMYECTBOM BCIICCTBA: U30TCPMaA, U30X0pa,
n3zobapa

3.1.9

TexHuyeckue ycTpoiicTBa: TepMOMETp, OapoMeTp

3.1.10

[IpakTuueckue padoTsl. I3MepeHne Macchl BO3/lyXa B KJIACCHOU
koMHare. MccenenoBanue 3aBUCUMOCTH MEXy TapaMeTpaMu
COCTOSIHUS Pa3pEeKEHHOr0 rasa

3.2

OCHOBbI TEPMOJIMHAMUWKN

3.2.1

TepmoanHamMuueckas cucteMa. BHyTpeHHss sHEprus
TEPMOJIMHAMUYECKON CHCTEMBI M CITOCOOBI €€ N3MEHEHUs

3.2.2

KonuyectBo TemnoTs! u pabota. BHyTpeHHss sHeprus
OJTHOATOMHOI'0 UJI€AJIbHOI0 Ta3a

3.2.3

Buasl Tenonepenaun: TemIONPOBOIHOCTh, KOHBEKIIHS,
nznydeHue. TermnoéMKOCTh Tena. Y ienbHast TeII0EMKOCTh
BenlecTBa. Pacuér konuyecTBa TEIIIOTHI IPU TEIJIONEepeaye

3.24

[IepBb1it 3ak0H TepMoaHaAMUKH. [I[puMeHeHne epBoro 3aKoHa
TEPMOJIMHAMUKH K n3onpoueccam. I'papuueckas
UHTEpIpeTanus paboThl ra3a

3.25

TernnoBbie MamnHbL. [[pUHIUITBI AEACTBHS TEMJIOBBIX MAIIUH.
[TpeoOpazoBanms YHEPTUHU B TEIJIOBBIX MaITMHAX.




Koaddunment nmonesnoro aeiicteus (qanee - KI1J1) TermoBoi
MamuHbl. ki Kapao u ero KIT/]

3.2.6 Bropoii 3akon TepmoanHamuku. HeobpatuMocTs mpo1ieccoB B
npupoje. TemnoBble ABUTATENN. DKOJIOTHIECKUE TPOOIEMBI
TEIJIOOHEPreTUKH

3.2.7 TexHuueckue ycTporucTBa: IBUTATENb BHYTPEHHETO CTOPaHHUS,
OBITOBOM XOJIOAMIBHUK, KOHAUIMOHED

3.2.8 IIpakTnueckue padbotsl. I3MepeHne ynenbHON TENI0EMKOCTH

3.3 AT'PEI’ATHBIE COCTOAHMA BEILIECTBA. ®A30BbBIE IIEPEXO/IbI

3.3.1 [TapooGpa3oBanue 1 KoHAeHcalus. Vcriapenne u KUreHue.

VY nenpHas TemioTa napoodpa3oBaHus. 3aBUCUMOCTb
TEeMIIepaTypbl KUIIEHUs OT JIaBJICHUs

3.3.2 AOCOMIOTHAS M OTHOCUTEIbHASI BIIAXKHOCTH BO3TyXa.
Hacsimennsiit nap

3.3.3 Tsépnoe teno. Kpucramnmueckue u amopdHsie Tena.
AHU30TpONUS CBONCTB KPUCTAIUIOB. JKuaK1e KpUCTaILIBL.
CoBpeMeHHbIE MaTepHalIbl

3.34 [InaBneHue u KpucTayuIM3anus. Y JeJibHas TEIUI0TA IIaBJICHMUS.
Cyb6numariust

3.3.5 YpaBHeHME TEMI0BOro b6agaHca

3.3.6 TexHuueckue ycTpoicTBa: TUTPOMETP U ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTHH MOTYICHUSI COBPEMEHHBIX
MaTepHaioB, B TOM YMCJI€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUU

3.3.7 [IpakTuueckue padbotsl. M3MepeHue BIaXHOCTH BO3AyXa

4 SJIEKTPOAMHAMUKA
4.1 SJIEKTPOCTATUKA

411 DnekTpu3aiys Tel. DIeKTpuueckuil 3aps. /Isa Buma
IEKTPUUYECKUX 3apsiJIOB

4.1.2 [IpoBOTHMKY, AUDIIEKTPUKHU U MOJIYIPOBOJHUKH

4.1.3 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

414 BzanmogeiictBue 3apsanoB. 3akon Kynona

415 Dnektpuueckoe mosie. Hanpsok€HHOCTD JIEKTPUUECKOTO MOJIs.
[IpuHnun cynepno3unuu. JINHUKA HANPsSYKEHHOCTH
AJEKTPUYECKOTO OIS

4.1.6 Pabota cun sanekrpocrarnyeckoro noist. [Torennuan. Paznocts
MTOTEHINAJIOB

4.1.7 [IpOBOTHUKY M JUBIEKTPUKU B IIOCTOSHHOM 3JIEKTPUYECKOM
noJie. JlnanekTpruyeckasl HpOHUIIAEMOCTh

4.1.8 OnexrpoéMkocTb. KonneHcarop. DneKTpoEMKOCTh MIIOCKOTr0
KOHJIEHCATOpa. DHEprus 3apsHKeHHOT0 KOHIEHcaTopa

419 TexHu4eckue ycTpoucTBa: EKTPOCKOI, dJIEKTPOMETP,
JIEKTPOCTaTUYECKas 3alUTa, 3a3eMIIEHUE IIEKTPONPHOOPOB,
KOHJIEHCATOP, KCEPOKC, CTPYWHBIN IPUHTED

4.1.10 [IpakTryeckue paboTel. I3mepenue 3nekTpoéMKoCcTH
KOHJIEHCATOpa
4.2 IIOCTOSIHHBIU SJIEKTPUYECKUHN TOK. TOKU B PA3JIMYHBIX CPEJIAX

421 VYcnoBus CymecTBOBaHUS OCTOSIHHOTO 3JIEKTPUYECKOTO TOKA.
Wcrounuku Toka. Cuna Toka. [1ocTOSHHBIN TOK

4.2.2 Hanpspokenne. 3akon Oma /17151 ygacTKa LenH

4.2.3 DNEeKTPUYECKOe COTIPOTUBIIEHNE. Y ICIIBHOE COMIPOTUBIICHNE
BEIIECTBA

424 [TocnenoBarenbHOE, MapaIIETbHOE, CMEIIAHHOE COCIMHEHNE
IIPOBOJTHUKOB




4.2.5 Pabota snekTpudeckoro Toka. 3akoH Jxoyis - Jlenna

4.2.6 MONIHOCTD 3JEKTPUYECKOTO TOKA

4.2.7 aeKTpoaABIKYyIIas cuia (nanee - 9J1C) u BHyTpeHHEe
COMPOTHUBIIEHNE UCTOYHHMKA TOKA. 3akoH Oma J1J1s1 TOJIHOU
(3aMKHYTOI) 25IeKTpUUecKoi 1ernu. KopoTkoe 3aMbIkaHue

4.2.8 DneKTpOHHas IPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCHMOCTb
COIIPOTHBJIEHUS] METAJIJIOB OT TEMIIEPATYPBHI.
CBepXIIpOBOIUMOCTh

429 DNEeKTPUYECKHI TOK B BakyyMme. CBOMCTBA AJICKTPOHHBIX
TyYKOB

4.2.10 [MonynpoBonuuku. CoOCTBEHHAs M TPUMECHAS TPOBOIUMOCTh

MOJYIIPOBOJIHUKOB. CBOMCTBA p-TI IEPEXOAA.
[TomynpoBOTHUKOBBIE TPUOOPEI

4211 DIEKTPUYECKHUH TOK B SJIEKTPOJIMTAX. DIECKTPOJIUTHICCKAS
JUCCOIMAIUs. DIEKTPOIJIN3
4.2.12 DIeKTpUYECKHI TOK B razax. CaMoCTOSATEIbHBIN 1

HECAMOCTOSTENbHBIN pa3psAl. PasinuHble TUIIBI
CaMOCTOSITEJILHOTO pa3psaa. Moisnus. 1nazma

4.2.13 TexHu4eckue ycTpoucTBa: aMrepMeTp, BOJIbTMETP, peocTar,
MCTOYHHUKH TOKA, DJICKTPOHATPEBATEIIbHBIC IPUOOPHI,
AJIEKTPOOCBETUTEIHHBIC IPUOOPHI, TEPMOMETP

CONPOTUBIICHNUS, BAKYYMHBIN JUOJI, TEPMUCTOPHI U
(hoTOpe3UCTOPHI, MOIYNIPOBOAHUKOBBIN AMOJ, TalbBAHUKA

4.2.14 [IpakTuueckue padoTsl. M3ydyeHne cMemanHoro coeAMHEHNs
pesucropos. M3mepenne 3/1C nuctounuka ToKa U €ro
BHYTpeHHero conporusiieHus. Habmaronenue anekrponmnsa

Tabnuua 14.2
lNMpoBepsieMble TpeboBaHMA K pe3ynbTaTaM OCBOEHUA OCHOBHOW oGpa3oBaTesibHOM

nporpammsl (11 knacc)

Kon
MIPOBEPSIEMOTO
pesyibTaTa

[IpoBepsiemble MpeaMETHBIE pe3yIbTaThl OCBOCHHSI OCHOBHOM
00pa3oBaTeNbHON IPOTrpaMMBbI CpefHero o01ero 00pa3oBaHus

111

JleMOHCTpUpOBATh HA IPUMEPAX POIIb U MECTO (PUBUKHU B (HOPMUPOBAHUH
COBPEMEHHOM HAay4YHOW KapTHUHBI MUPA, B PA3BUTHU COBPEMEHHON TEXHUKHU
Y TEXHOJIOTHM, B TPAKTUYECKON NEATEIIBHOCTH JIFOJEH, IETOCTHOCTD U
€IMHCTBO (M3NUYECKOI KapTUHBI MHUpa

11.2

VY4uThIBaTh TPaHUILIBI IPUMEHEHUS U3YUEHHBIX (PU3UUECKUX MOJEIEH:
TOYEUYHBIN DJIEKTPUUECKUM 3apsif, sAepHas MOECIb aT0Ma, HyKJIOHHAs
MOJIETIb aTOMHOTO si/ipa MPHU pelIeHUH PU3NUYECKHX 3a]a

11.3

Pacnio3naBate duznueckue sBiaeHus (IPOLECChl) K OOBICHATH UX Ha
OCHOBE 3aKOHOB AJIEKTPOJMHAMUKN ¥ KBAaHTOBOW (DPU3UKHU: DIIEKTPUIECKAS
MIPOBOJIUMOCTb, TEIUIOBOE, CBETOBOE, XUMHUECKOE, MATHUTHOE JeHCTBUS
TOKA, B3aUMO/ICHICTBHE MarHUTOB, SJICKTPOMAarHUTHAs HHIYKIIUS, IEHCTBHE
MarHiTHOTO TIOJISl Ha MPOBOJHUK C TOKOM U JIBIKYIITUICS 3apsij,
AJIEKTPOMArHUTHBIE KOJIeOAHMs U BOJIHBI, IIPSIMOJIMHEHHOE
pacrpocTpaHeHHe CBETa, OTpaKeHHE, IpeoMIIeHIe, HHTeppepeHIIHs,

TG pakus U MoJsipyu3aliis CBeTa, TMCIepcus cBeTa, POTOdIEKTPUIECKHMA
s ekt (hoTorddexr), cBeTOBOE NaBNeHUE, BOSHUKHOBEHHUE JTMHEHUATOTO
CIIEKTpa aToMa BOJIOPO/Ia, €CTECTBEHHAS M UCKYCCTBEHHAS
pPaOaKTUBHOCTb

11.4

OnuceiBaTh N3y4YE€HHbIE CBOMCTBA BEIIECTBA (JIEKTPUUECKUE, MATHUTHBIE,
OINITUYECKHUE, SJEKTPHUUECKYIO TPOBOUMOCTh PA3IMUHBIX Cpel) U
AJIEKTPOMAarHUTHBIE SABJIEHUS (TPOLIECCHI), UCTIOIb3Ys (PU3NYECKUE




BEJIMYUHBI: JIEKTPUUECKHUM 3apsijI, CHUJIa TOKA, JIEKTPUUECKOE HANIPSHKEHUE,
AJIEKTPUIECKOE COMMPOTUBIICHUE, PA3HOCTh IMMOTEHITNAJIOB,

D/1C, pabota Toka, MHIYKIUSI MATHUTHOTO TIOJISL, CHJIa AMTiepa, Chiia
JlopeH1ia, MHIYKTUBHOCTD KAaTYIIKH, YHEPTUS SJIEKTPUUECKOTO U
MarHUTHOTO TIOJIEH, TIEPUO U 4acTOTa KoJeOaHuil B KoebaTeIbHOM
KOHTYpE, 3aps/l U CHJjIa TOKa B IIPOIIECCe TAPMOHUYECKHIX
ANIEKTPOMArHUTHBIX KOJIeOaHUH, POKYCHOE pacCTOSTHUE U ONTHYECKAs CHTa
JIMH3BI; TIPU OTMCAHUH MPABHIIBHO TPAKTOBATh (DU3NUECKUNA CMBICIT
WCIOJIb3YEMBIX BEJIMUUH, X 0003HAYCHUS U CIMHUIIBI; YKa3bIBATh
(hopMyIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYCCKYIO BEIMYUHY C IPYTUMHU
BEJIMYUHAMHU
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OnuchIBaTh U3yYEHHBIE KBAHTOBBIC SIBJICHUS U MPOIIECCHI, UCIIOJIb3YSI
(u3nuecKre BeTMUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHbI
Y 9acTOTa CBETA, YHEPTHsl U UMITYJIbC (POTOHA, TIEPHO]] IOJIypacaja,
SHEPTusl CBS3U aTOMHBIX fJIEpP; IPU ONMMCAHUM MPABUIBHO TPAKTOBATH
(U3HYECKUN CMBICT HCTIOIh3YEeMbIX BEJIMYHH, UX 0003HAUCHUS U CTUHUIIBL;
yKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMUUHY C
JNPYTHMH BEJTMYMHAMU, BEIYUCIATH 3HAUCHUE (PU3NICCKONM BEITUIHHBI

11.6

AHanu3upoBath GU3NUYECKUE TPOECCH U SIBICHUS, UCTIOIb3Ys
¢u3nvecKkne 3aKOHbI ¥ MPUHIUIBL: 3aKOH OMa, 3aKOHBI
MOCIIEI0BATEIHHOIO U MapajlieIbHOTO COeIMHEHHUS TPOBOIHUKOB, 3aKOH
JIxoyins - Jlenna, 3aKOH 3J1€KTPOMarHUTHOM MHIYKIWH, 3aKOH
MPSIMOJIMHEIHOTO PacIpOCTPaHEHHS CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI IPEJIOMIICHUS CBETA, ypaBHEHHE DUHIITEHHA 1 oTodddekTa,
3aKOH COXPaHEHHsI SHEPTUH, 3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOH
COXpaHEHHS AIEKTPHUECKOTO 3apsi/ia, 3aKOH COXPAaHEHHUS MAaCCOBOTO YHCIIa,
noctynatel bopa, 3aKkoH paArOaKTUBHOTO paciaja; Mpu 3TOM pa3indarh
CIIOBECHYIO ()OPMYIIMPOBKY 3aKOHA, €T0 MATEMAaTHIECKOE BBIPAKECHUE
ycnoBusl (TpaHUIIbl, 00JIACTH) IPUMEHHUMOCTH

11.7

OHpeIleJ'ISITI) HaIpaBJICHHUEC BCKTOPAa MHAYKIIWUW MAarHMUTHOI'O I1OJIA
IIPOBOAHHKA C TOKOM, CHJIbI AMnepa 1 CHUJIIBbI HopeHua

11.8

Ctpouth U ONUCHIBaTh U300paKEHUE, CO3aBAEMOE MIJIOCKUM 3€pKaloM,
TOHKOH JIMH301

11.9

BrmomHATE OKCHCPUMCHTHI 11O UCCIICAOBAHNIO (1)I/ISI/I‘I€CKI/IX SIBJICHUH U
MIPOLIECCOB C UCMOIb30BAHUEM TMPSIMBIX U KOCBEHHBIX U3MEPEHUI; IpU
sToM (hopMynupoBaTh npodiaemMy (3a7ady) U TUIIOTE3y Y4eOHOTro
HKCHEPUMEHTa, COOUpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000PY10BaHHMS,
MIPOBOJMTH ONBIT U (OPMYITUPOBATH BHIBOIBI

11.10

OcyiecTBIATh NpsIMblE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEITUUNH;
IIPU 3TOM BBIOMpATh ONTUMAIBHBINA CIOCO0 U3MEPEHHSI U UCTI0JIb30BaTh
M3BECTHBIE METO/Ibl OLICHKU NOTPEITHOCTEW U3MEPEHMI

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3UUECKUX BEJTMUYUH C UCIIOIb30BaHUEM
MPSIMBIX U3MEPEHUI; IPU 3TOM KOHCTPYUPOBATh YCTaHOBKY, (PUKCUPOBATH
pe3yabTaThl MOJYYSCHHOH 3aBUCUMOCTH (PU3NUYECKUX BEJTMUUH B BUJIE
TabJIMI ¥ rpaMKOB, JI€JaTh BHIBOJIBI 110 pe3yJIbTaTaM HUCCIIEIOBaHUS

11.12

CobmroiaTh mpaBuia 6€30MacHOro TpyAa MPHU MPOBEACHUN UCCIIETOBAHHIMA
B paMKaX y4eOHOT0 IKCTIEpUMEHTA, YI€OHO-UCCIIeI0BATEILCKON U
MIPOEKTHOM EATEIHHOCTHU C UCIIOJIb30BAHUEM U3MEPHUTENLHBIX YCTPOUCTB
1 1a60paTOPHOTO 000PYTOBAHUS

11.13

Pemath pacuétHble 3a/1a4u ¢ SBHO 3aJaHHON (PU3HUECKON MOJEINbIO,
WCTIONB3Ys (PM3UYECKUE 3aKOHBI U IPUHITUIIBI, HA OCHOBE aHAJIN3a YCIOBHS
3a/1a4¥ BRIOMPATh (U3HUYECKYIO MOJIEINb, BBIICTATh (PU3NUECKUE BEITUIMHBI
1 (hopmyITbl, HEOOXOIUMBIE /IJIs €€ PEIICHHS], POBOAUTH PACUETHI U
OIICHUBATh PEAIbHOCTh MOJIYYCHHOTO 3HAYCHUS (PU3NUEeCKON BETMUNHBI




11.14 Pemate kauecTBEeHHBIC 3a/1aUM: BHICTPAUBATh JTOTUUECKH
HEMPOTHUBOPCUUBYIO IIETTOYKY PACCYKJICHUH C OMOPOI HAa N3YYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTHU M (PH3UYECKHE SIBICHUS

11.15 Vcnonb30BaTh NpH pelIeHUuH yueOHbIX 3a7a4 COBPEMEHHbBIE
MH(pOPMAaLMOHHbIE TEXHOJIOTUH JUIs IOUCKA, CTPYKTYPUPOBAHHUS,
MHTEPIPETAIUU U TIPEJICTABICHHS YIeOHOH U HAyYHO-TIOMYJISIPHON
nH(pOpMalNH, OJTY4YEHHON U3 pa3IMYHbIX HCTOYHUKOB; KPUTUYECKH
aHAIM3MPOBATh NOITYYaEMYI0 HHPOPMAIHIO

11.16 OOBSCHSTH IPUHIIMIIBI JEHCTBUS MAIIMH, TPUOOPOB M TEXHUUYECKHUX
YCTPOWCTB; pa3andaTh yCIOBHS X O€30MaCHOTO HCIIOJIb30BAHMS B
MTOBCETHEBHOM JKU3HU

11.17 [IpuBoauTE IpUMEpPHI BKJIaZA POCCUHCKUX U 3aPYOEIKHBIX YUEHBIX -
(U3MKOB B pa3BUTHE HAYKH, B O0BSICHEHHUE ITPOLIECCOB OKPYKAIOILEr 0
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH

11.18 Hcnonws30BaTh TeOpeTHUECKUE 3HAHMS 110 (DU3UKE B IIOBCEIHEBHOM KU3HU
TSt obecriedeHusi 6€30MacHOCTH IPpH 0OpaIlleHU! ¢ MPUOOpaMH
TEXHUYECKUMH YCTPOMCTBAMH, ]I COXPAHCHHS 3I0POBbS U COOIIOICHUS
HOPM 9KOJIOTUYECKOT0 TIOBEICHUS B OKPYXKAIOIIEH cpere

11.19 PaboTatp B rpyIme ¢ BBINOJIHEHUEM PA3IMYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBATh pabOTy rPyIIIbl, pAllMOHAIBHO PACHPEAEATh 00SI3aHHOCTU U
IJIAaHUPOBATh JI€ATENbHOCTh B HECTAHJAPTHBIX CUTYalUAX, aJIEeKBAaTHO
OLIEHUBATh BKJIAJ KaX/10T0 U3 YUaCTHUKOB I'PYIIIbI B PELICHUE
paccMaTpuBaeMoi TpoOIEMbI

Tabnuna 14.3
IIpoBepsiembie 3JjieMeHThI conep:kanud (11 kiace)

Kon Kon [IpoBepsiemble 27IEMEHTBI COAEPIKAHMS
pazzneina IIPOBEPSAEMOTO
DJIEMEHTa
4 DJIEKTPOAMHAMUKA

4.3 MAT'HUTHOE I1OJIE. SJIEKTPOMATI'HUTHA S MHAYKINA

43.1 ITocTossaaBIe MarHuTEL. B3anmoielicTBHE MMOCTOSTHHBIX
MarHuToB

4.3.2 MarnutHoe nosne. Bekrop marautHON HHAYKIUA. [IpuHImn

cynepno3uiuu. JInaun MarauTHOM MHAYyKUMU. KapTtruHa
JIMHUI MarHUTHOM MHAYKLMU TOJISl HOCTOSIHHBIX MarHUTOB
4.3.3 MaruuTtHoe nose npoBoAHMKa ¢ TokoM. KapTuna nuHuit
0JISL JUIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOIO
KOJIBIIEBOTO ITPOBOJHMKA, KaTYIIKU C TOKOM. OnbIT Dpcrena.
B3anMozeiicTBrue NPOBOTHUKOB C TOKOM

4.3.4 Cuna Amnepa, €€ MOyJb U HallpaBJIEHUE

4.3.5 Cuna JlopeHua, e€ Moaynb U HanpasiieHUE. [[BuxeHue
3apsKEHHON YacTUIBI B OTHOPOJHOM MarHMUTHOM IIOJIE.
PaGora cuel JlopeHniia

4.3.6 SIBIIeHME AIEKTPOMArHUTHON MHIYKIIUN

4.3.7 IToTok BeKTOpa MarHUTHOM MHJIYKIIUU

43.8 OJ1C unAyKIMHU. 3aKOH 3JE€KTPOMArHUTHOW MHIYKIIUN
Qdapazes

4.3.9 Buxpeoe anekrpudeckoe noise. IC uHAYKINN B

MIPOBOIHHKE, IBHKYIIEMCS IMIOCTYIATEIHHO B OJTHOPOTHOM
MarduTHOM II0JI€

4.3.10 ITpaBumno Jlenma

4.3.11 NupyktuBHOCTD. fABNenune camounaykuuu. 3J1C




CaMOMHIYKITNH

4.3.12 OHeprusi MarHUTHOT'O NOJIs1 KATYIIKH C TOKOM

4.3.13 DJIEKTPOMArHuTHOE TT0JIe

4.3.14 TexHu4ecKkue yCTpoMCTBa: MOCTOSIHHBIE MATHUTHI,
AIIEKTPOMArHUTHI, JJIEKTPOJIBUraTelb, YCKOPUTEIU
HJIEMEHTAPHBIX YACTHI], MHAYKIIMOHHAS 11€Yb

4.3.15 [TpakTrueckue paboTel. Mi3ydeHne MarHuTHOTO OIS

KaTyIlIKU ¢ TOKOM. MccnenoBanue IelCTBUS OCTOSHHOTO
MarHuTa Ha pamKy ¢ TOkoM. McciegoBanue siBJeHUS
AJIEKTPOMATHUTHON UHIYKLIMU

KOJIEBAHWA 11 BOJIHBI

5.1

MEXAHUWYECKHUE U S5JIEKTPOMAI'HUTHBIE KOJIEBAHMSI

5.11

KomnebarenpHas cucrema. CBOOOIHEIE KOJIEOAHU.
I"apmonunueckue koaebanus. [lepuo, yacToTa, aMIUIUTyAa U
daza konebaHuit

5.1.2

[IpyXuHHBIA MasTHUK. MaTeMaTH4eCKUil MaSTHUK

5.1.3

YpaBHeHHe rapMOHHYECKHUX KoJiebanuii. Kunemarnueckoe u
IUHAMHAYECKOE OIMCAaHUE KOIeOaTeIbHOr0 IBKEHUS

5.14

[IpeBparienue sHEPruU NPy TAPMOHUUYECKUX KOJICOAHUSX.
CBs3b aMIUTATY/IBI KOJICOAHHH MUCXOTHOM BEITUYHHEI C
aMIUIMTYIaMU Kosie0aHui e€ CKOPOCTH M YCKOPEHHUS

5.15

Konebarenbubiit KOHTYp. CBOOOTHBIC AIEKTPOMArHUTHBIC
KoJIeOaHUs B U/I€AJIbHOM Kosie0aTeIbHOM KOHTYpe. AHAIOTUs
MEX/1y MEXaHUYECKUMH U 3J1EKTPOMArHUTHBIMU
konebanusmMu. ®opmyna Tomcona

5.16

3aKOH COXpaHEHHUs YPHEPTUH B HICATLHOM KOJIeOaTeIIbHOM
KOHTYpEe

5.1.7

BrinyxaeHHble MexaHndyeckue konedanus. Pe3onanc.
Pe3onancHas kpuBasi. BeIHYKICHHBIC JIEKTPOMArHUTHBIC
KoJicOaHusI.

5.1.8

ITepemennblil Tok. CHHYCOUANIbHBIN IEPEMEHHBIN TOK.

5.1.9

MontHOCTh MEPEMECHHOT'O TOKA. AMHJ’II/ITYI[HOC u
I[CﬁCTB}GOHIGG SHAYCHUC CUJIbI TOKA U HAITPSOKCHUA

5.1.10

Tpancdopmarop. [IponsBoactso, nepeaaya u norpedieHue
AIIEKTPUYECKON SHEPTUU. DKOJIOTUYECKUE PUCKH ITPU
IIPOU3BOJICTBE JIEKTPUUECKON 3Heprun. Kynerypa
VICII0JIb30BaHUsl DJIEKTPOIHEPT MU B OBCEITHEBHOM JKU3HU

5.1.11

TexHuueckue ycrpoiicTBa: ceiicMorpad, 31eKTpUIECKUit
3BOHOK, JINHUU DJIEKTPOIIepenayd

5.1.12

[TpakTueckue padbotsl. MccrnenoBanue 3aBUCUMOCTH
nepuoJia MajbIX KojeOaHui Ipy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Ipysa. MccnenoBanrue NepeMEeHHOr0 TOKA B LIENU U3
IIOCJIEIOBATEIbHO COCIMHEHHBIX KOHIEHCATOPa, KaTyIIKU 1
pesucTopa

5.2

MEXAHUWYECKUE U 9JIEKTPOMAI'HUTHBIE BOJIHbBI

521 MexaHn4ecKkne BOJIHBI, YCIOBUA pacnpocTpanenus. [lepuos.
CKOpOCTh pacrpocTpaHeHHs U JJIMHA BOJHBIL. [lonepeunsie u
TIPOJIOJIEHBIC BOJTHBI

5.2.2 Wutepdepeniys u audpaxims MEXaHHIeCKUX BOJH

5.2.3 3Byk. CxopocTb 3ByKa. ' poMKOCTh 3ByKa. BeicoTa TOHa.
TemOp 3ByKa

5.24 ONEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS U3ITyYEHUS

OJICKTPOMArdMuTHBIX BOJIH. Bzanmnuas OpHCHTAd BEKTOPOB




E, B 1 B 2JIeKTpOMarHuTHOM BOJIHE B BAKyyMe€

5.25

CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE,
IpesoMIIeHuE, MONsIpU3anus, AUPpakius, tHTepPepeHIus.
CKOpOCTb 371€KTPOMArHUTHBIX BOJIH

5.2.6

[IIxana sneKTpOMarHUTHBIX BOJIH. [Ipumenenne
AJICKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIMIBI paAMOCBS3U U TelleBUACHUA. Panuonokanus.
DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeJibl

5.2.8

TexHUYeCKHE YCTPONCTBA: MYy3bIKaJIbHbIE HHCTPYMEHTHI,
YIbTPa3BYKOBas TUAarHOCTHKA B TEXHUKE U MEJUIIMHE, pajaap,
paguonpuéMHHK, TEJICBU30p, aHTeHHa, Tenedor, CBU-neup

5.3

OIITHUKA

53.1

IIpssMonrHENHOE pacIIpOCTpaHEHUE CBETA B OAHOPOAHOU
cpene. JIyd cBera

5.3.2

OrtpaxeHue cBeTa. 3aKkoHbl OTpakeHus ceeta. [loctpoenue
n300paKeHMI B TUIOCKOM 3epKalie

5.3.3

HpCJIOMJIeHI/Ie cBeTa. 3aKOHBI IMPCJIOMJICHUA CBCTA.
AOCOIIOTHEIH ITOKA3aTelIb IMPCIIOMJIICHH A

5.34

ITonnoe BHyTpeHHEE oTpaxeHue. IIpenenpHblil yroi moJHoro
BHYTPEHHETO OTPAKEHUs

5.3.5

Hucniepcust cBera. CiioxkHbIN cocTaB Oemmoro ceta. LpeT

5.3.6

CoOuparoriie 1 paccerBaroIue JuH3bl. TOHKAs THH3A.
dokycHOE pacCcTOSIHUE M ONTUYECKAsl CUJIa TOHKOM JIMH3BI.
[TocTpoeHne N300paKeHH B COOMPAIONTNX U PACCEUBAIOIITUX
nuH3ax. @opMysia TOHKOH JIMH3BL. YBEIMYCHHUE, TAaBACMOC
JINH30M1

5.3.7

Hpenenm IIPUMCHUMOCTH FCOMeTqueCKOﬁ OIITHKH

5.3.8

WnTepdepenius ceera. KorepeHTHbIE HCTOYHUKU. Y CIIOBUS
HaOJI01eHUsI MAKCUMYMOB 1 MUHUMYMOB B
MHTEP(PEPEHIINOHHOMN KapTHHE OT ABYX CHH(a3HBIX
KOT'€pEHTHBIX NCTOYHHUKOB

5.3.9

Judpakuus ceera. J[udppakunonnas pemeérka. YcioBue
Ha0JII0/IEHUS TJIABHBIX MAaKCUMYMOB IIPH MaJI€HUN
MOHOXPOMAaTHYECKOTI'0 CBETA Ha TU(PPAKIIMOHHYIO PEIIETKY

5.3.10

Ilonsipusanus ceera

5.3.11

TexHuueckue ycTpolcTBa: 0UKH, Jdyna, (hoToanmapar,
IIPOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs
ONTUKA, TU(PAKIMOHHAS PEHIETKA, TTOJISIPOUT

5.3.12

[TpakTueckue padoThl. MI3Mepenue nmokasarens
npesnomienus. MccnenoBanue cBoiCTB M300pakeHUi B
nuH3ax. Habmonenue qucnepeun ceera

BJIEMEHTbI CITELITUAJIbBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['paHuLIBI TPUMEHUMOCTH KJIIACCUYECKOW MEXAHUKH.
[ToctynaTel TEOpUM OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh
MOJYJIsI CKOPOCTH CBETA B BAKYyM€E, TPUHLIMIT
OTHOCHUTEIBHOCTH OHWHIIITEHHA

6.2

OTHOCHUTEIBLHOCTh OIHOBPEMCHHOCTH. 38.MCI[J'I€HI/IG BpPEMCHU
N COKpAIICHUEC NJINHBI

6.3

3Hepr1/151 1 UMITYJIBC CBOGO)IHOI\/'I JaCTHUIIbI

6.4

CBs13b Macchl € SHEPTUEH U UMITYJIHLCOM CBOOOIHON YaCTHUIIBI.
DHeprus MoKosi CBOOOTHOI YaCTUIIBI

KBAHTOBA ®U31KA

7.1

SJIEMEHTBEI KBAHTOBOW OIITUKU




7.11

®dotonbl. opmyna [Tnanka cBsi3u sHEprUn POTOHA C €TO
YaCTOTOW. DHEPIrusl U UMNYJIbC (HhOTOHA

7.1.2 OtkpeiTue u uccienoBanue Goroddpdexra. Onbiter A.T.
CronetoBa. 3akoHbI poTorddexTa

7.1.3 VYpaBuenue DitHmreiHa 1151 hoTodddekra. "KpacHas
rpanuna” gorordpdexra

714 Hasnenue cBera. OnbiTel [1.H. JIleOenena

7.1.5 XHUMHUYECKOE IEHCTBUE CBETA

7.1.6 TexHuueckue ycTporcTBa: GOTO3IEMEHT, (POTOAATUHK,
coJIHeyHast 6aTapesi, CBeTOUO]

7.2 CTPOEHUME ATOMA

7.2.1 Mopguenb aroma Tomcona. OmnbiTel Pezepdopna mo
UCCIICIOBAHMIO CTpoeHHs aToMa. [1manerapHas Mmozens
aToma

7.2.2 [Toctynatsr bopa. M3ny4enue u nornomenue GoToHOB MpH
nepexoze aToMa ¢ 0JIHOTO YPOBHS SHEPIUU Ha Jpyroi. Buabl
cnekTpoB. CIIEeKTp ypOBHEH SHEPruu aToMa BOJI0poAa

7.2.3 Bonnogsie cBoiictBa yactuil. Bomusl ne bpoiins.
KopmyckynsapHo-BosaHOBOH nyanusm. Audpakius
HIIEKTPOHOB HA KPUCTAILIAX

7.24 CrioHTaHHOE U BBIHYKJIEHHOE M3JIyueHHE. Y CTPOHCTBO U
OpUHIUN paboTHI J1a3epa

7.2.5 TexHUYeCKHE YCTPONUCTBA: CIEKTPATBHBIN aHATH3
(criekTpockor), 1a3ep, KBAHTOBBIM KOMIBIOTED

7.2.6 [TpakTrueckue pabotsl. HabiroaeHne IMHEHYAaTOro CeKTpa

7.3 ATOMHOE AJ1PO

7.3.1 MeTo 161 Ha0JII0IEHUS U PETUCTPAIIUH 3JIEMEHTAPHBIX YaCTHUIL

7.3.2 OtkpsiTue paguoakTuBHOCTH. OnbITH Pesepdopaa mo
OTIPENIEICHUIO COCTaBa PAIMOAKTUBHOTO U3ITyYCHHUS.
CgoiicTBa anb(a-, 6eta-, ramma-u3nydeHus. Bnusaue
paMOaKTUBHOCTH HA KHBBIE OPTaHU3MBI

7.3.3 OTkpbITHE IPOTOHA U HeWTpoHa. HykilIoHHas MoJiens siipa
['eitzenOepra - iBanenko. 3apsia sapa. MaccoBoe 4ucio
anpa. M3oTomnsl

7.3.4 Anba-pacnaa. DIeKTPOHHbBIN U TO3UTPOHHBIN OeTa-
pacnaa.l'aMma-u3nydenue. 3aKoH paAHoaKTUBHOTO pacraja

7.3.5 DOHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuibl. Jledext
Macchl sIpa

7.3.6 SAnepHble peakuuu. /leneHne u CUHTES siiep

7.3.7 SAnepnslii peaxtop. Tepmosnepusiit cunres. [IpoOnems! u
NEPCHEKTUBHI SAEPHON SHEPTeTUKH. DKOJIOTHYECKHE
ACTICKTHI SIJIEPHOM YHEPTETUKU

7.3.8 OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
DyHAAMEHTAJIbHBIE B3AMMOAECHCTBUS

7.3.9 TexHuuyeckue ycTpoicTBa: 103UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomOa

7.3.10 [TpakTueckue paboTsl. MccnenoBanue TpekoB yacTHil (110
rOoTOBBIM (poTorpadusim)

8 DJIEMEHTHI ACTPOOU3NKU
8.1 Bup 3Bé3anoro neb6a. Co3Besnus, spkue 3BE3/bl, MJIAHETHI,
WX BUJMIMOE JIBUKCHUE
8.2 Conneunas cucrema. [lmaneTst 3emHoO# rpynmbl. [ImaneTs-

TUTaHTBI U UX CITYTHUKH, KAPJIMKOBBIC ITIJIAHCTHI. Marisle Tena




ConHEYHO CUCTEMEI

8.3 Comnnrne, hotochepa u atmochepa. ComHeuHast aKTHBHOCTh
8.4 Ucrounnk sneprun CosHIA U 3BE3 T
8.5 3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb,

paauyc, TeMIeparypa, uX B3auMocBs3b. Jluarpamma
"CHIeKTpalIbHBIN KJIACC - CBETUMOCTH". 3BE3/1bI TJIaBHOU
MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh "'Macca - CBeTUMOCTh"
JUIsL 3BE3]] TJIABHOM NOCJIEIOBATEIBHOCTH

8.6 Buytpennee crpoenue 38E31.CoBpeMeHHbIE MTPEICTABICHUS
0 MPOUCXOXKAEHUU U 3BotOIMU CoHIla U 3BE3/1. DTarbl
JKU3HU 3BE3]T

8.7 Mineunsbiii [1yTh - Hama ["anaktuka. CriupanbHasi CTPYKTypa
I"anakTuky, pacupeneneHue 38€31, ra3a v nsliu. [lonoxenue
u aexkenne Connana B [Nanaktuke. [1nockas u chepudeckas
MOJCUCTEMBI ['amakTuKu

8.8 Twumb! raaktuk. Paguoranaktuku v kBa3apbl. YEpHBIE JbIPHI
B SJJPax TaJaKTUK
8.9 Bcenennas. Pacumpenue Beenennoit. 3akon Xab60ma.

Pas0eranue ranaktuk. Bospact u paauyc Beenennoit, reopust
Bosbiioro B3peiBa. Mojens "ropsueii Beenennoit".
PennkroBoe n3nydeHne

8.10 Macmrtabnas ctpykrypa Beenennoii. MetaranakTuka.
Hepeménnsie nmpo0i1eMbl aCTpOHOMUH

JJis TpoBeIeHUsT €IMHOTO TOCYapCTBEHHOTO 3K3aMeHa 1o (usuke (nanee - EI'I mo
(u3HKe) KCIIONB3yeTCs NepeueHb (Koau(puKaTOp) npoBepseMbIX TPeOOBaHUI K pe3ylibTaTaM
OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MPOrPaMMBbI CPEIHETO O0IIEero 00pa30BaHus U DIEMEHTOB
COJIep KaHUsI.

Tabmuma 14.4

3 OJIEKTPOAMMHAMUKA
3.1 DJIEKTPUYECKOE I10JIE
311 DJIeKTpH3anus Tel U €€ MPOSIBICHUS. DIEKTpUIeCKni 3apsa. JIBa Buja

3apsiia. DIIEMEHTAPHBIH AIEKTPUUCCKUH 3apsi. 3aKOH COXpaHCHUS
DIIEKTPHUYECKOTO 3apsizia

3.1.2 B3aumogeiicTBue 3apsanoB. Toueunsie 3apsiabl. 3akoH Kynona: B
OJIHOPOJTHOM BEIIECTBE C JAUIIEKTPHIECKON MPOHUIIAEMOCTBIO &

Fek |‘i'1|“?2|: 1 .‘ql|‘L92|
er” 47[880 ja

3.1.3 Dnextpuyeckoe nose. Ero nelicTBue Ha 3JeKTpUUECKUe 3apsiibl
3.14 . F
F=r—
.. q i
HanpspkEHHOCTD SJIEKTPHYECKOTO TTOJIS: MpoOILITE

q
E}_ =k—2

[Tone Toueunoro 3apsina: [

OZHOPOJIHOE I10JIE: E = const

KaptrHbl 1MHNI HANPSYKEHHOCTH ATUX MOJEN




3.1.5

HOTCHHI/IaHBHOCTB QJICKTPOCTATHYCCKOI'O ITOJIA.

PaSHOCTB IIOTCHIIMAJIOB 1 HaHpSI)KeHI/IeI

A =q(0; —@y)=-qAp=qU

HOTCHI_II/IaJ'IBHaSI OHEPTIUA 3apiaaa B 3JICKTPOCTATHYICCKOM I10JIC:
W=q¢

A=—AW

w
p=—
[ToTeHunan 3MEKTPOCTATUUECKOTO OIS q
CBs13b HaNPsHYKEHHOCTH TOJIS U PA3HOCTH MMOTEHIIMAJIOB JIsl OJJHOPOIHOTO

5JIEKTPOCTATHYECKOTO TIOJIS: U=Ed

3.1.6

[IpuHIUII Cynepro3UIUH JIEKTPUYECKUX MTOJIEH:

E=E\+E>+.. Q=0 +®5 +...

3.1.7

[TpoBOJHUKY B 3IEKTPOCTATUUECKOM II0JIE. Y CIIOBUE PABHOBECHS

B
3apsAI0B: BHYTPU NPOBOAHUKA £ = 0 BHYTpH M Ha IOBEPXHOCTH
MPOBOJTHUKA ® = const

3.1.8

I[I/IBJ'ICKTpI/IKI/I B SJICKTPOCTATUYCCKOM II0JIC. ﬂHSHeKTpI/I‘IeCKaH
IMPOHUIACMOCTDb BCIICCTBA &

3.1.9

9
Konaencarop. 91ekTpo€MKOCTh KOHAEHCATOPA: U,

QHGKTpOéMKOCTB IJIOCKOI'O KOHACHCATOpA: d

3.1.10

Hapaﬂneanoe COCIMHCHNEC KOHJICHCATOPOB!:
q=q+qg,+.. U=U,=.. CmpaUIJI =C, +C, +...

ITocnenoBaTenbHOE COSTMHEHUE KOHJACHCATOPOB:

L
U: U1+U2 +... q1=q2 ="',CHOCI[ C] C2

)

3.1.11

qU CcU? 4?
WC —_—— T e— T e—
DHeprus 3apsyKEHHOT0 KOHJIEHCATOpa: 2 2 2C

3.2

3AKOHBI I[TIOCTOAHHOI'O TOKA

3.21

A
=24
Atz 50 . _
Cwuia Toka: =0 TlocTogHHBIN TOK: = CONSt

st mocrosiHuOro Toka 7 It

3.2.2

YcaoBus CYIICCTBOBAHUSA SJICKTPUICCKOTO TOKA.




Hanpsixenne U n DJIC E

3.2.3

=
3akon Oma Jyisl ydyacTKa Lenu: R

3.2.4

BHCKTpI/I‘IeCKOC COIIPOTUBJICHHUC. 3aBUCHUMOCTh COIIPOTUBJICHUA
OIHOPOJAHOI'O IMPOBOAHMKA OT €0 AJIMHBI 1 CCUCHUS. yZ[GJII)HOC

R:pi

COIIPOTHUBJICHUC BCIICCTBA. S

3.25

4
CTOPOHHHX CHJT
=Rl

Ucrounuku Toka. 3/]C nuctouHmka Toka: 9

BHyTpeHHee CONpOTUBIIEHNE HCTOYHHUKA TOKA

3.2.6

3akon OMa 115 MOJTHOM (3aMKHYTOM )
E=IR+Ir - R

el
*]
~

BHGKTqueCKOﬁ OeIIun:
D)

R+r

I=
OTKyJ1a

3.2.7

HapaJ'IJ'IeJ'IBHOG COCIUMHCHUEC ITPOBOJHUKOB!

I:II+IZ+‘“ U]=U2=... Rnapaml R Ry

ITocnenoBaTenbHOE COCTMHECHUE IMPOBOIHHKOB:

U:U1+U2 +... 11212: RHOCJ‘I =R1+R2+

3.2.8

1
PaGoTa 311EKTPUYECKOro TOKa: A=1Ut

_72
3akoH Jlxxoyns - Jlenua: O=1"Rt .
2
R:Q0=4=I" Re=1Ui=Y—
Ha pesucrope R

3.2.9

AA

- —IU
At

At—0

MOHLHOCTL BJIGKTpI/I‘IeCKOI‘O TOKaA.
2

U
P=I’R="_=]U
TertoBast MOIIIHOCTB, BBIAEISEMAs HA PE3UCTOPE: R

=FEI
Ar—0

PE — AA‘CAI;;CHII

MoniHoCTh HCTOYHHKA TOKA:

3.2.10

CB00OO/IHBIE HOCUTEINH JEKTPUUECKUX 3apsAI0B B IPOBOTHUKAX.
MexaHu3MBbI TPOBOJIMMOCTH TBEPABIX METAJIOB, PACTBOPOB U PACILIABOB
AJIEKTPOJIUTOB, Ta30B. [lonynpoBoauuku. I101ynpoBOIHUKOBBIN 1UOJ

3.3

MAT'HUTHOE I1OJIE

3.3.1

MexaHndeckoe B3auMOJICCTBUE MarHUTOB. MaruutHoe noje. Bekrop
MarHUTHOM UHAYKUUH. [IpuHIMII Cynieprno3uin MarHuTHBIX

noneit; 3=Bi+ B+

Jlunuun nHayKmMM MarHuTHOro noJisa. Kaptuna amHuil THAYKIMN




MAarduTHOTI'O I10JIA ITOJIOCOBOI'O U HO}IKOBOO6p33HOFO IIOCTOSHHBIX
MardmToB

3.3.2 OmneiT Opcrena. MarHuTHOE 1oJ1e NPOBOAHUKA ¢ TOKOM. KapTuHa nuHuit
MHAYKIIMA MarHUTHOT'O TIOJIS1 JTIMHHOTO MPSIMOTO ITPOBOJHUKA U
3aMKHYTOT'0 KOJIbIIEBOTI'O IPOBOAHUKA, KATYIIKH C TOKOM

3.3.3 Cuna Amniepa, €€ HanpaBJICHUE U BEJIMYMHA:

Fy=IBlsina , re & - yros Mex1y HanpasJIeHUEM POBOJIHUKA U
BekTopoM B

3.34 o= ;
Cuna Jlopenua, e€ HanpaBJIeHUE U BEJIMUMHA: FHOP |q‘ vEsna ,
rae & - yron Mexay BekTopamu UyB, JIBrKeHue 3apsyKEHHON
YaCTHLbI B OJJHOPOJIHOM MarHUTHOM I0JIe

3.4 DJIEKTPOMATHUTHA S MHA YKL A

3.4.1 [TOTOK BEKTOPA MarHUTHOM n T / B
HHIYKIHH. ﬁ /
®=B,5=BScosa

3.4.2 SIBnenue anexTpoMarHuTHON nHAYKIMKU. DJ1C uHayKImu

3.4.3 3aKOoH JIEKTPOMAarHuTHON MHAYKINU Dapases:

AD -
Ej=—— i
At At—0
3.44 O/C uHayKIMH B IPSIMOM i
IIPOBOJIHUKE JUTMHOM 1, f\ 1"
= a
JBHKYIIEMCS CO CKOPOCThIO Y \(f f
(DJ"‘I) B OJTHOPOJHOM v !
MarHuTHOM nosie B: (_ _____ . - =y
‘Ei‘:Blucosa re © - yron
MEXy BeKTopoM B u HopMaibio
Z
IUIOCKOCTH, B KOTOPOH JIEKaT BEKTOPbI Iy l—); ecnn | L8y V1B ,
|E;|=Blv
TO
3.4.5 [Tpasuiio Jlenna
3.4.6
=7 = LI
NHIyKTUBHOCT: 1 , U .
E =1 —-1r
Camounnaykius. DJIC caMOUHIYKITUH: Allar—0
3.4.7 L2
WL =
DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM: 2
3.5 SJIEKTPOMAT'HUTHBIE KOJIEBAHW A Y BOJIHBI
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Konebarenbublit KoHTYp. CBOOOIHBIE
AIIEKTPOMAarHUTHBIE KOJIeOaHUs B

C
UJEAIbHOM KO0JI€0aTeIbHOM KOHTYpE: | |

q(t) = Gpmax SIN(O1+@p)

[(t) = = ©OGmax COS(OF + Qo)=L nax cOS(OF+p)

2

T=2nJLC RN s .

®opmyiia Tomcona: , OTKyz1a

CBsI3p aMIUIUTY/IbI 3apsAJia KOHIEHCATOpa C aMIIUTYI0H CUIIbI TOKA ITPU
CBOOOJIHBIX 3JIEKTPOMAarHUTHBIX KOJIEOaHUSIX B UJI€AIbHOM
1

_ T max
qmax -

KOJIeOaTeIbHOM KOHTYpE:

3.5.2 3aKOH COXpaHEHMsI SHEPTUHU B UACAILHOM KOJI€0aTeIbHOM KOHTYpE:
2 2 2 2
CU® LI CU max LI max
+ = = =const
2 2 2 2 _
3.5.3 BrIHYXI€HHBIC AJICKTPOMAarHUTHBIE KosieOanus. Pe3onanc
3.5.4 [Tepemennsrit Tok. [IponsBoacTBO, IEpenaya U NOTpeOICHIE
AJIEKTPUYECKON SHEPTUU
3.5.5 CBoiicTBa 2NIEKTPOMAarHUTHBIX BOJIH. B3anmHas opueHTanus
BEKTOPOB B MIEKTPOMArHUTHON BOJIHE B BAKyyMe: ELBLc
3.5.6 [Ikana eKTpOMarHuTHBIX BOJIH. [IpuMenenue
HIIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
3.6.1 [IpsiMonrHEITHOE pacpocTpaHEeHUE CBETA B OJJHOPOIHOM cperie.
Toueunslii HICTOYHMK. JIyd cBeTa
3.6.2 3aKOHBI OTPaKEHUs CBETA, a=p
afp
P
3.6.3 [TocTpoeHne n300paeHMIA B IIIOCKOM 3epKaJie
3.6.4 3aKOHBI MPEJTOMIICHHUS CBETA.

IIpenomnenue |

cpera: MSINO=mysinf

AOCOTIOTHBIN MMOKa3aTelb MPEIOMIICHHUS:

abc —
U .




_Mm_Y
OTH

o . n Ly
OTHOCHT@J’[BHBH/I I10Ka3aTcCJIb HpCHOMHCHI/IH. .

Xoq J1y4eil B Ipu3Me.

COOTHOHIGHI/IG qaCTOT U COOTHOIICHUEC OJINH BOJIH HpI/I nepexoz[e
MOHOXPOMATH4YCCKOI'0 CBCTA YCPEC3 I'paHUIy pa3aciia IBYX OITHUYICCKUX
cpen:

V=V, A =nyh,

3.6.5 [TomHOE BHYTpEHHEE OTpaKCHHE.
Hy<h, H,
[TpenenpHbIi yroma MoJHOro
BHYTPEHHETO OTPAKCHHUS:
. 1 1)
sin oy, = ==
Noru M
3.6.6 CoOwupatomye u paccenBaronie TUH3bL. ToHKas mrH3a. POKYyCHOE
1
D=—
paccTosiHUE U ONTUYECKasl CUJla TOHKOM JIMH3BI: r
3.6.7 dopmyra TOHKOH JIMH3bIL: d T
1 1 1
d f F
NN
VBenuuenue, JaBacMoe JIMH30M: f
A4
h_ S
r-t_ Ul
H d
1
D<0=F=—<0
D
H
B ciyuae paccenBaroiieit JIMH3bL:
h |f
['=—= u<1
H d
3.6.8 XoJ Jiyya, MPOLIE/IIEro JUH3Y M0/ IPOU3BOJIBHBIM YITIOM K €€ IJIaBHOM
ontuyeckoil ocu. [loctpoenne n3o0pa>keHu TOUKU U OTpe3Ka NpsIMOi B
COOMPAIONIMX M PACCEUBAIOIINX JIMH3aX M UX CUCTEMax
3.6.9 doroanmnapat kak ontuyeckuil npudop. ['na3 kak ontuyeckas cucrema
3.6.10 Wntepdepenius ceera. KorepeHTHbIe HCTOUHUKHU. Y CIOBUS HAOTIOAEHUS

MaKCHMyMOB U MUHUMYMOB B HHTE€P(PEPEHIINOHHON KapTHHE OT JIBYX
CHUH(]a3HBIX KOT€PEHTHBIX HCTOUHUKOB:

A

A=2m—
MaKCUMYMBI - 2 m=0+t1+2,%3,.,




A
A=@mDZ 014243,

MUHUMYMEI - :
3.6.11 Hudpakmus ceera. JludpakimonHas pemeérka. Y cioBUe HaOIIOACHUS
TJIABHBIX MAaKCUMYMOB ITPU HOPMAIBHOM TaJICHUU MOHOXPOMATHYIECKOTO
CBeTa C JUIMHOI BoMHbI  Ha pemeéTKky ¢ nepuoom d:
dsing, =mh m=0,£1,+2,£3,...
3.6.12 Jucnepcus ceeta
4 KBAHTOBAS OU3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M
4.1.1 I'unore3a M. Iliianka o kBanTax. ®opmyna Inanka: E=hv
4.1.2
E=hv _he_ pc
®otonbl. JHeprus GoToHa: A
E hv h
p — e
Wmnynbse poTona: c ¢ A
4.1.3 dororpdext. OnbiTel A.I'. CtoneToBa. 3akoHbl hoTodhdeKrTa
4.1.4 VYpaBuenue DitHimTeitHa 175 hotoddekra:
Eq:;ororla = ABLIxona + EKHHmEIX
hc
E(l)OTOHa =hv :% ABBIxo,na thKp :?L_
rie : P
2
mv
EKHHmaX =% =eUsarl
4.1.5 JlaBnenue cBera. JlaBineHue cBeTa Ha MOJHOCTHIO OTPAKAFOIIYIO
MOBEPXHOCTh U HA MOJHOCTHIO MOTJIONIAIOIIYIO TTOBEPXHOCTh
4.2 OU3NKA ATOMA
4.2.1 [TnanerapHas Mmosens aToma
4.2.2 [Tocrynatel bopa. M3nydyenue u nornomienne GOTOHOB MpU NEPEX0/ie
aToMa C OJIHOTO YPOBHS DHEPTUHU HA JAPYTOM:
hc
hvmn =r=‘En _Em|
mn
4.2.3 JluneluaTeie CTIEKTPHI.
CnexkTp ypoBHEN SHEPTrUU aTOMa BOJAOPOA:
-1 B
E,= 3,?3
n ,n=1,2,"3, ...
4.3 OU3NKA ATOMHOI'O AJIPA
43.1 Hyxnonnas monens simpa ['efizenOepra - iBanenko. 3apsn siapa.
MaccoBoe uncio sapa. M3oronsl
4.3.2 PannoakTHBHOCTE.

A A4y, , 4
Anbda-pacna: zX—> "z-Y+He




bera-pacnan.

A A 0., ~
DNEeKTPOHHBIN P -pacnaz: zX =z Y + e+ Ve ,

A A 0., ~
[To3uTpoHHBII p -pacnan: zX = 7z Y + e+ Ve

FaMMa'I/ISJ'Iy‘ICHI/Ie

433 1
3 CN(t)=Ny2'7
AKOH PpaguO0aKTUBHOI'O pacliaga: .

1
—m. D T
ITycTh m - Macca palMOaKTUBHOTO BellecTBa. Torna m(t)=myg 2

434 SAnepubie peakiuu. JleneHne u CUHTE3 sijie




TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHBbIE
Ne HaumeHoBaHue pasneiion 7 TeM (undposbie)
Kourposbnble IIpakTHyeckue
n/n NMPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Pa3znen 1. HAYUYHBIA METO/] IIO3HAHUSI TPUPO/IbI
1.1 Hayunbiii MeTo TO3HaHUSI IPUPOIEI 6 1 bubmorexa IOK
' v A PHPOA https://m.edsoo.ru/f16b68d7
Hroro no pasneny 6 1
Pasznea 2. MEXAHUKA
bubnuoTeka HOK
2.1 Kuremarnka 10 ! https://m.edsoo.ru/f16b68d7
bubnmoteka HOK
2.2 1
Jlunanka 0 https://m.edsoo.ru/f16b68d7
2.3 CraTnka TBEpIOro Tea 5 1 bubmorexa HOK
' P https://m.edsoo.ru/f16b68d7
2.4 3aKOHBI COXpPAaHEHUS B MEXAHUK 10 1 bubmotexa HOK
' OHPI COXpare © © https://m.edsoo.ru/f16b68d7
Hroro 1o pasneny 35 3
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJNHAMUKA
3.1 OcHo oJIe OKMHETUYECKOU TEO 15 1 bubmorexa 10K
. HOBBI MOJIEKYIISIPHOKMHETHYECKON TEOPUU
Yp P https://m.eds00.ru/f16b68d7
bu6 OK
3.2 Tepmoaunamuka. TernoBble MalIMHBI 20 1 h;p::jll(:;.eg:jasoo.ru /1 6b](_318 47
33 ArperaTHble COCTOSIHHUS BellecTBa. PDa3oBbie 14 1 bubanoreka [HOK
' HePEXOIbI https://m.edsoo.ru/f16b68d7



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

Hroro no pazneny

Paznen 4. JIEKTPOANHAMUKA

49

4.1 DIIEKTPUUECKOE MOJIE 24 bubmorexa LOK
' fIeKTp " https://m.eds00.ru/f16b68d7
. . bubanoreka LHOK
4.2 IToCTOSTHHBIN 3JIEKTPUUYECKHUIA TOK 24 httos://m.edso0.ru/f16b68d7
4.3 Toku B pa3IMyHBIX cpenax 6 bubmmorexa LOK
' P pei https://m.edsoo.ru/f16b68d7
Htoro no pazneny 54
Pasnen 5. PUBUUECKUUN [IPAKTUKYM
. bubnuoreka LHOK
51 PHIHHCCKHH NpAKTHIYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 16
p BHOE BOEMs 10 bubmuoreka [JOK
C3CPBHOC BPE https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undgposBbie)
Ne n/m Konrpoabnsie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. JIEKTPOJAMHAMUKA
bubnunoreka LIOK
1.1 M 14
ATHITTHOE HOJE https://m.edsoo.ru/39859¢f1
bubnuoreka [IOK
1.2 DJIeKTpOMarHuTHask UHIYKIUS 13 1 https://m.eds0o.ru/39859ef1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
bubmmoteka IIOK
2.1 M 1
CXAHIIECKAC KOMICOAIS 0 https://m.edsoo.ru/39859¢f1
bu6nmorexa LIOK
2.2 15
DNeKTpOMarHUTHHIE KOJIeOaHUS https://m.eds0o.ru/39859efL
53 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 10 1 bubmmnoreka HOK
' BOJIHBI https://m.edso0.ru/39859ef1
but6mmorekxa [IOK
24 o 25 1
frriKa https://m.edsoo.ru/39859ef1
Hroro no pazneny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuosrel CTO

5

1

bubnunorexa LIOK
https://m.edsoo.ru/39859ef1

Hroro no pasgeny



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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https://m.edsoo.ru/39859ef1

Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 Kopmyck 0-BOJIHOBOH AyajInu3 15 bubmmorexa [IOK
. g SIPHO-BOJIHOBOH U3M
PHYCKY AP . Y https://m.edso0.ru/39859¢ef1
bub6nmoreka [IOK
4.2 PuzuKa aroma > https://m.edso0.ru/39859f1
43 ®du3nKa aTOMHOIO SApa U HIEMEHTapHbBIX 5 Bu6mumoteka [JOK
' YaCTULL https://m.edsoo.ru/39859ef1
Htoro no paznemny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 12 bubmrorexa LIOK
' P P https://m.edso0.ru/39859ef1
Hroro no pazgeny 12
Pasnen 6. PUSHUECKHUM MPAKTUKYM
bubmmoteka IIOK
1 ) i 1 1
0 VISHHCCICHIL TIPaKTHION 0 0 https://m.edso0.ru/39859ef1
Hroro no paszneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
MPEIMETHOTO CO/ICP KAHUS U OTIBITA bubmmorexa [JOK
7.1 . 15
JEeSTEIIbHOCTH, TPHOOPETEHHOTO TPU https://m.edsoo.ru/39859ef1
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Wroro no pazueny 15
bubnunorexa LIOK
PeszepBHoe Bpems 10

https://m.edso0.ru/39859ef1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16



INOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Ne Koanvecrso yacos Nara DeKTpoHHbIe HHPPOBLIE
Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTe/bHbIE
n/n Bcero H3Y4YeHH S
padoTbI padoThbI pecypchl
BBoausbiit uncrpykrax no Th.
1 q)I/I?f/IKa — @yﬂ)f;];eHTaanaﬂ HayKa o 1 Bubmmorexa IOK
https://m.edsoo.ru/1beef346
pupoJie
5 Hayunslii MeTO MO3HAHUS U METO/bI 1 bu6nmoreka LIOK
UcCleI0BaHus (PU3HMYCCKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B IIPOIIECCEe
3 no3Ha§Hﬂ HpI/IpOI[BI.p Ha6n}(f)z[;-me u 1 bubmorexa HOK
https://m.edsoo.ru/34c49931
IKCIIEPUMEHT B (pu3mKe
4 Crioco6s1 u3mMepeHus: GPU3NIecKux 1 bubnuoreka [IOK
BEJTMYHMH https://m.edsoo.ru/ca2def03
AOGCOTIOTHAS M OTHOCUTEIbHAS
5 MIOTPELIHOCTH U3MEPEHUN 1 1 bubmuoreka [IOK
bu3MUecKuX BeJIMYMH. Bxomsimas https://m.edsoo.ru/7f18fda3
KOHTpOJIbHas paboTa.
MonenupoBanue B ¢pusuke. Poib u
MecTo (pU3UKU B (POPMUPOBAHUU
6 COBpqu;HHOITI Hagil}foﬁ IIC)apTI/IHBI 1 Bubmmorexa LIOK
. https://m.edsoo.ru/eabbdedl
MHpa, B TPAKTUUYECKON JACATEITHHOCTH
monen
Mexanunueckoe aBuxenue. Cucrema Bumiorexa LIOK
7 orcuera. OTHOCUTENBHOCTD 1

MCXaHHUYCCKOT'O ABUXKCHUA. HpﬂMaH n

https://m.edsoo.ru/e9a52f02



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
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oOparHas 3a/1a4il MEXaHUKH

Paaunyc-BekTop MarepuaibHOM TOUKH,

€ro MpPOCKIUN HAa OCU KOOpAMWHAT.

bubnunoreka LIOK

U JIMHEWHAas cKopocTh. [lepron n

8 Tpacxropis. llepememertie. https://m.edsoo.ru/30a108a5
Ckopoctb. X nmpoekuuu Ha ocu
KOOpJIUHAT
PaBHOMEpHOE TPSIMOJIMHEHOE

9 nBkeHue. I'paduueckoe onucanue Bu6moteka [JOK
PaBHOMEPHOTO TIPSMOJIMHEHHOTO https://m.edsoo.ru/89ba7190
JIBIKCHUS

10 CiioxeHue nepeMeneHnii u bu6nmoreka LIOK
ckopocreii. Perrenue 3amau https://m.edso0.ru/761d18aa
HepaBHOMepHOE IBHKEHHE.

11 MrHaoBeHHas1 CKOPOCTb. Y CKOPEHHE. bubmuoreka [IOK
[IpsiMosnHEitHOE TBUXKEHUE C https://m.edso0.ru/a99549a7
MOCTOSIHHBIM YCKOPEHHEM
I'padpuueckoe onucanue

12 nﬁﬂﬁonHHeﬁHoro IBUKEHUS C bubmorexa HOK

https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBoOoaHoe majieHne. Y CKopeHue
CBOOOIHOTO ITa€HNA. 3aBUCUMOCTD but6mmorekxa [IOK

13
KOOPJMHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109c
BPEMEHH U UX TpapuKu

14 JIBrokeHue Tesa, OpOIIEHHOTO MO/ but6mmoreka [IOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuHeliHoe TBUKEHHE. BuGmorexa LOK

15 JIBUKEHUE IO OKPYKHOCTH. YTJ10Bast

https://m.edso0.ru/33196fbe
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yactora. LlenTpocTpemurensHoe u
nostHoe yckopenue. O0001IeHue 1mo
teMeMm «KuHemaTuka

Konrtponsnas padora Ne 1 o teme

bubnunorexa LIOK

16 "Kunemartuka" https://m.edsoo.ru/1242f32e
AHaM3 KOHTPOJIBHOM pabOTHI.
[Tepsriif 3akoH HproTOHA.
17 I/IHIZpIII/IaJII)HI)Ie CHUCTEMEI OTCYETA. bubmorexa HOK
https://m.edsoo.ru/5a9%e4a64
[Ipunnun otHOcuTeNnbHOCTH ["anuest.
HeunepuinansHbie CUCTEMBI OTCUETA
18 Cuia. PaBHOEHCTBYIOLIAs CUJIa. bu6nmoreka LIOK
Bropoii 3akon Herorona. Macca https://m.edso0.ru/141d3837
19 BzaumoneiictBue ten. Tperuit 3akoH bu6nmorexa LIOK
HrproTona https://m.edsoo.ru/57dba505
[TpuHIMIT Cynepno3uiuu CUil.
20 P;)meII{IHe 3a)1yr;qua HpI:/IMeHeHI/Ie bubmmorexa [OK
https://m.edsoo.ru/bdf997fb
3akoHOB HproTOHA
3aKOH BCEMUPHOT'O TATOTEHHUS.
21 3KBI/IBaJI€HTIfOCTI> IPAaBUTALIUOHHON 1 bubmmorexa LIOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOW MacChl
99 Cuia TSKeCTu U yCKOpeHHe bubnmnoreka [JOK
CBOOOIHOTO MaJeHUS https://m.edso0.ru/22757f26
JIBrokeHre HeOECHBIX TeT B BX
HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnmnoreka [JOK
23
KOCMHMYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK

TEJ1a

https://m.edsoo.ru/0ae2cd84



https://m.edsoo.ru/1242f32e
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Cuna tpenus. [Ipupona u BUbI cui
TpeHus. [IBUKEHNE B )KUAKOCTU U

bu6nunoreka LIOK

25 Fase ¢ yHETOM CHUTB COMOTHBICHHS https://m.edsoo.ru/1fa86499
https://m.edso0.ru/2cb29676

cpeabl

26 Jasnenue. I'mapocrarnueckoe Bu6muoteka [JOK
nasnenue. Cruaa Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOJIFOTHO TBEPJIOE TEJIO. bu6nmoreka LIOK

27 [ToctynaTenbHo€e U BpaliaTeabHOE Bu6moteka [JOK
JBHIKCHUE TBEPJIOTO Telia https://m.edsoo.ru/2b95d57e

28 MOMEHT CHJIBI OTHOCUTEJIBHO OCH bubmuoreka [{OK
BpamieHus. I11e4o cuisl https://m.eds00.ru/653d3459
CrnosxeHue cuil, NPUIOKEHHBIX K

29 TBEpAOMY Teny. LleHTp TsbxecTu Tena. bubnuoreka [IOK
YcioBusi paBHOBECHS TBEPJIOTO TEa. https://m.edsoo.ru/9aa79a7d
Bunel paBHOBecHs

30 O600menue o Teme «Jlunamuka. bubmuoreka [IOK
CraTuka» https://m.edsoo.ru/dclcaacO

31 KontponbHas pabora Ne 2 o teme bubmuoreka [IOK
"Ilunamuka. CtaThka TBepaoro tena" https://m.edsoo.ru/9f5a574c
AHanu3 KOHTPOJIBHON pabOTHI.
NMnynsc MmaTepualbHONM TOYKH,

39 CHUCTEMBI MaTepUAJIbHBIX TOUEK. bubmuorexa [IOK
LlenTp mMacc cucTeMbl MaTepHaIbHBIX https://m.edsoo.ru/4bb8294b
To4eK. TeopeMa 0 IBM>KEHUH LIEHTPA
Mmacc
HMmynbe cuitbl M U3MEHEHHE Bumiorexa LIOK

33 UMIIyJbca Tea. 3aKOH COXpaHEeHHUs

HUMITyJIbCA. PeaxkTuBHOC JABHKCHUC

https://m.edsoo.ru/13f0a221
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MoMeHT uMIysibca MaTepUAIbHON
touku. [IpencraBnenue o coxpaneHun

bu6nmoreka [IOK

34
MOMEHTa UMITYJIbCa B IEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
Pemenue 3agau o teme « c
35 TCJIIJ:l I:II:/IH nicqcin; 1\3/1211<0H1vmym) buomorexa LIOK
’ Y ’ https://m.edsoo.ru/f7706d63
COXPaHCHHS UMITYJIbCA)
PaboTa criibl Ha MaJIOM U Ha
36 KOHEYHOM IIEPEMEILECHHH. Bbu6moteka [JOK
I'paduueckoe npencraBiacHue pabOThI https://m.eds00.ru/913974c7
CHIbl. MOIITHOCTD CHIIBI
Kunernueckas sueprus. Teopema 00
37 HM3MEHEHUHU KI/IHGTPIIzIeCKOfI 3}11)e TUH bubmorexa LIOK
_ P https://m.edsoo.ru/9a5e2e74
MaTepHUaTbHOW TOUYKH
I1
| Lo
] " prHl. https://m.edsoo.ru/554bafcc
Bropas kocMudeckasi CKOpOCTb
Tpetss KocMuveckast ckopocTb. CBs3b
0
3 movenemow wexamrccxoft sweprin Brmiorera LIOK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI Tell. 3aKOH COXPaHEHUS
MEXaHUYECKOU SHEPTUU
v .
o |y
P PHYIDH AT HA https://m.edsoo.ru/f30f43b6
KUJIKOCTH
Kontponbnas padota Ne 3 o teme but6mmorekxa [IOK
41
"3aKOHBI COXpaHEHHs B MeXaHuKe" https://m.edsoo.ru/474e7c4a
42 AHanu3 KOHTPOJIBHON pabOTHI. bubmuotexa [JOK



https://m.edsoo.ru/d6532eb9
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Pa3BuTue npencraBieHuit 0 npupoe
Teru10Thl. OCHOBHBIC MTOJIOKCHHUS
MKT. duddy3us. bpoynosckoe
JIBYDKECHUE

https://m.edsoo.ru/b0a4445f

Crpoenune ra3000pa3HbIX, KUIKUX U

43 TBEPABIX TEJ. XapaKkTep IABUKCHUS U buomorexa LIOK
. https://m.edsoo.ru/c44d02e2
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA
Macca u pazmepsl MOJIEKYJT (ATOMOB).
44 Konnqecho BGII)IIGCTBa. ri’OC’E“OﬂHHaﬂ) bubmiorexa LIOK
https://m.edsoo.ru/c5b72ab7
ABorazipo
45 Temneparypa. TernoBoe paBHOBECHE. bubnnorexa [JOK
kana Ienbcus https://m.eds00.ru/0070d493
46 Pemenue 3amau nmo reme «OCHOBHBIE bu6nmorexa LIOK
TIOHSITHS MOJICKYJISIPHOU (DU3HKID» https://m.edsoo.ru/1531aba5
. bu6mmoreka [JOK
47 Wneanbueiii ras. I'a3oBbIe 3aKOHEI httos://m.edsoo.ru/1deb2367
48 YpaBHenue Menzeneena- bubnnorexa [JOK
Knanetipona. Pernenue 3amau https://m.edsoo.ru/8d12c¢328
49 AbcomtoTHas TemnepaTypa. 3akoH bubmmnoreka HOK
JlanbTOHA https://m.edsoo.ru/14e02d1f
50 W3omporeccs! B uaeanbHOM rase ¢ bu6muoreka [JOK
[IOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA https://m.edso00.ru/68878d51
I'paduueckoe npencrasiaecHue
51 HfOl(IprLIGCCOB: i3§TepMa nu30Xopa Bubmmorexa LIOK
’ ’ https://m.edso0.ru/1344327b
n3obapa
bubnunorexa LIOK
52 Octtoprioe ypasnerie MKT https://m.edsoo.ru/c8094721
53 Pemenue 3amay on teme «OCHOBHOE but6mmoreka [IOK
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ypaBHenne MKT»

https://m.edso0.ru/10265a05

CBs13b a0COMIOTHOM TEMIIEPATYPHI
TEPMOJAMHAMUYECKON CUCTEMBI CO

54 CpelHel KHHETUYECKON SHEPTUeH https://m.edsoo.ru/c38af875
MOCTYIMATENBbHOIO TEIJIOBOTO
IBIKEHUSA €€ 4acTHI]
55 O0606111eH1Ee 110 TeMe "OCHOBBI bu6nmoreka LIOK
MKT" https://m.edsoo.ru/09d12fd8
56 KonTponbnas padora Ne 4 o teme bubnnoreka [JOK
"OcnoBbsl MKT" https://m.edsoo.ru/13adad59
AHanu3 KOHTPOJIbHOM pabOTHI.
TepmoauHaMHuueckas cucTema.
3aganue BHEMIHUX ycinoBuil s T/
57 cucTeMbl. BHelIHNE U BHYTPEHHUE bubnnorexa [JOK
napametpsl. [TapameTpst T/] cuctembl https://m.edsoo.ru/5f8d38a3
KaK CpeJHHe 3HAUCHUS BEIUMYUH,
OTMCHIBAIONINX €€ Ha
MHUKPOCKOITHYECKOM YPOBHE
HyneBoe Hauano TepMoOAMHAMUKH.
58 CZMOHpOI/I3BOJ‘IBHa$IppeJ'IﬂaKcaLII/I}I T Bubmmorexa IOK
https://m.edsoo.ru/8ec512f0
CUCTEMBI K TETJIOBOMY PaBHOBECHUIO
Mojenp neanbHOro ra3a B
59 Tepl\ll/IOI[I/IHJaIMI/IKe. VcnoBus bubmorexa OK
. https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOI MOJeNnn
VYpaBaenue MenzaeneeBa-Knanelipona
60 " I;BIpa)KeHI/Ie JIJ'Ii BHYTpEHHEH ’ bubmorexa LIOK
https://m.edsoo.ru/bal178d0
SHEPTUU
61 Beipakenue 1 BHyTpEHHEN dHEprun bubmuotexa [JOK



https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0

OJHOATOMHOI'O HACAJIBHOI'O I'a3a.
KBasucrarnueckue n HeCTaTHUSCKHE
IIPpONLECChI

https://m.edsoo.ru/acbcacl5

OnemenTapHas paboTa B
TCPMOANMHAMUKE. Brraucnenune

bubnunorexa LIOK

62 paboThI 1o rpaduky mnporecca Ha pV- https://m.edsoo.ru/741d5738
TUuarpaMMe
Temnmonepeaaya Kak crocoo

63 H3M€H€HgﬂILHYTp€HHefI sHeprun TJ] Bubmmorexa IOK

https://m.edso0.ru/3d734561

cUCTEeMBbI 0€3 coBeplLeHUsI pabOThI

64 KonBexk1iusi, TEII0MpOBOIHOCTb, bu6nmoreka LIOK
U3JIyYCHHE https://m.edsoo.ru/157b54cd
KomuuecTBo TemnoTel. TemioéMKoOCThb

65 Tena. Y IeabpHas U MOJIsIpHas bu6nmorexa LIOK
TEIUIOEMKOCTH BEIlleCTBA. Y IebHas https://m.edso0.ru/7ba67355
TEIJIOTa CTOPaHUs TOTLITUBA

66 Pacuér xonuyecTBa TEIIIOTHI IPH bubmmnoreka HOK
TeruIonepeave https://m.edsoo.ru/1db5ad4e

67 [TonsTre 06 aguadbaTHOM Impoliecce. bubmmnoreka HOK
[TepBbIit 3aKOH TEPMOTUHAMHUKH https://m.edsoo.ru/d8098824
KomuyecTBo TemioTsl 1 paboTa Kak

68 Mepbl U3MEHEHUS BHyTpeI:)HHeﬁ Bubmmorexa HOK

https://m.edsoo.ru/b047alcd

sHepruu T/I cucremsl
Bropoii 3akoH TepMOAUHAMUKH IS

69 PaBHOBECHBIX U HEPABHOBECHBIX bubmuoreka [{OK
nporeccoB. HeobpaTumocTtsb https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOIECCOB

70 [TpuHIUTIBI AEUCTBUS TETIOBBIX but6mmoreka [IOK
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mammH. KIT{

https://m.edso0.ru/2e945513

7 MaxkcumansHoe 3Hauenue KITJI. Iukn bu6nmmoreka [IOK
Kapho https://m.edsoo.ru/fe3857b9
79 Pemrenue 3agad mo reMe «OCHOBEI bu6nmoreka [IOK
TEPMOJIUHAMHUKINY https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKHE aCTICKThI
HCIIOJIb30BAHUS TETIJIOBBIX bubnnorexa [{OK
73 .
nurateneii. TemioBoe 3arpsi3sHEHHE https://m.edso0.ru/9867aaa7
OKpY’KaroIen cpeibl
Pemenue 3anay 1o teme
74 «TepMO)II/IF;IMI/IKa U TEIUIOBEIE bubmorexa HOK
https://m.edsoo0.ru/c8c70432
MaIIUHbBD)
O06o061eHue 10 TeMe
75 "Tep;/[l(l)zmHaMHKa. Terunosle Bubmmorexa IOK
| https://m.edsoo.ru/28d62b3f
MAaIIUHBI
KonTponbHas padora Ne 5 1o Teme
76 "TepI\IZO,I[I/IHaMEKa. Temnosrbie bubmorexa HOK
| https://m.edsoo.ru/1b6e26c5
MAIIIHHBI
AHanu3 KOHTPOJIbHOM pabOTHI.
27 [TapooGpazoBaHue U KOHACHCAIHSL. bubmuoreka [IOK
Hcnapenue u xumnenue. Y ienbpHas https://m.edsoo0.ru/6f8e6777
TeII0Ta MapooOpa3oBaHUS
HacrImenHabie 1 HEHACHITIICHHBIS
napel. KauecTBeHHast 3aBUCUMOCTh
78 TJIOTHOCTH U JIABJICHUS HACHIIIIEHHOTO bubmuoreka [{OK

napa OT TEeMIIEPaTyphl, KX
HE3aBUCUMOCTh OT 00bEMA
HAaCBIIIICHHOT' O Hapa. 3aBI/ICI/IMOCTL

https://m.edsoo.ru/f5¢17d02
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TEMIICPATYpPbl KUIICHUSA OT JABJICHUA B
KHNIKOCTH

79 Brnaxxnocts Bo3myxa. AGCONIOTHAS U Bu6mumotexa [JOK
OTHOCHUTEJIbHAS BIAYKHOCTD https://m.edsoo.ru/30ebbb79
80 Permrenue 3agad mo reme bu6nmoreka [IOK
«BnaxxHocTb» https://m.edsoo.ru/18e95ff3
TBépaoe Teno. Kpucramimueckue u
81 aMOI;);)HLIe Tena.iHHSOTponHﬂ Bubmmorexa IOK
. https://m.edso0.ru/20a88a03
CBOMCTB KpHUCTAJLIIOB
[naBneHue n KpUCTATUIU3ALIMSL.
82 YnensHas Tennlz)Ta HJIaBJIeII{ImL brbmmorexa LIOK
https://m.edsoo.ru/6ee91e9f
CyOmumarust
Jlebopmarniu TBEpIOTO TENA.
83 Pactsxenne u cxxatue. CaBur. bubmmoteka IIOK
Mopnyns FOura. [penen ynpyrux https://m.edsoo.ru/dalaab10
nedopmariuit
TemnoBoe paciupenue KUAKocTen u
84 TBEPABIX T€JI. AHTAPMOHU3M bubmuoreka [IOK
TEIUIOBBIX KOJIEOAHUI YacTHIL https://m.edsoo.ru/7ba5edf2
BeIeCTBa
85 ITpeoOpa3oBanue sHeprun B (ha30BBIX bubmuoreka [JOK
nepexoaax https://m.edso0.ru/97a0672f
but6mmorekxa [IOK
86 YpaBHeHie Tenosoro banasca https://m.edsoo.ru/ab1521fb
87 Pemenue 3amau mo reme «TBEpI0€E but6mmoreka [IOK
TENO» https://m.edsoo.ru/8ab7f40d
88 IToBepXHOCTHOE HATSIKEHUE. bu6muotexa [JOK

Kanunnsipuele sBnenus. Jlapnenue

https://m.edsoo.ru/b42f1f97
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M0/ UICKPUBJIEHHOM MOBEPXHOCTHIO
x)unkoctu. Popmyna Jlammaca

O6o006muienue o Teme "ArperaTHsie

bubnunoreka LIOK

89 COCTOﬂHH’f,BemeCTBa' basospie https://m.edso0.ru/0b52575¢
MepPEX0/Ibl
Kontponbnas padota Ne 6 o Teme

90 "Al";:l"aTHHe (IJ)OCTOSIHI/ISI BEILECTBA. Bubmmorexa [IOK

https://m.edsoo.ru/7dc2a739
®da3zoBbIe TIepexoab"
AHaM3 KOHTPOJIBHOW pabOTHI.
DnekTpu3anus Tel U €€ MpOosIBICHUS.

01 DnekTpuyeckui 3apsia. /IBa Buaa bu6nmoreka LIOK
AIIEKTPHUECKUX 3aPSI0B. https://m.edsoo.ru/laff445f
[IpoBOAHMKH, TUATIEKTPUKH U
MOJTYTIPOBOTHUKHU
DneMEeHTapHBIN 3JIEKTPUYECKUN

92 3aps. 3aKIz)H coxpaHeI:H/m bubmoreia LIOK

https://m.edsoo.ru/f49afd24
AIEKTPUUECKOTO0 3apsiaa

93 Bs3aumogeicteue 3apanoB. Toueynsie bubmuoreka [IOK
3apssl. 3akoH Kymnona https://m.eds00.ru/445b7746
Pemenne 3amad mo reme «3akoH bubnuorexa LOK

94 coxpatierms 3apsa. 3axo Kyiora» https://m.edsoo.ru/6b87ec5a

’ https://m.edsoo.ru/08fc19bc
Dnekrpuueckoe none. Ero nelictsue bubnmnoreka [JOK

95
Ha JJIEKTPUIECKHUE 3aPSIIbI https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTD 3JIEKTPUYECKOTO

96 nonisi. [IpoGublit 3apsz. JIunuu bubmuoreka [JOK

HaHpH)KéHHOCTI/I QJICKTPHUICCKOTO
I10JI4. OHHOpOI[HOG SJICKTPHUYCCKOC

https://m.edso0.ru/3dac6957
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I10JIC

[Tote
97 an(;TKTHLc[)iii:zszzoro noJisi. PazHocTh bubmmorexa LIOK
P ' https://m.eds00.ru/80021447
MMOTCHIIMAJIOB U HAMPSDKEHUE
[ToTenunanpHas >Heprus 3apsaa B
08 3JIEKTPOCTATUYECKOM I10JIE. bubmuorexa [IOK
IToTeHIHa 3JIEKTPOCTATHYECKOTO https://m.edsoo.ru/af5fa389
oJIs
C N
o | oot s
P 1 8 https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO MO
[Ipunumn cynepnosunuu Bu6moteka [JOK
100 .
AIIEKTPHUYCCKHUX TOJIEH https://m.edsoo.ru/Ocfe4a6c
Pewmenne 3amau mo reme
H
o | S o
P > IPHHE https://m.eds00.ru/5a582263
CYIEPIO3UIMU FTEKTPUUECKUX
ToJen»
102 [Tone Toueunoro 3apsaa. [lone bubmmnoreka HOK
PaBHOMEPHO 3apsDKEHHOM Cepbl https://m.edsoo.ru/b297b5c3
IT
y 13 ) p . p https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEUHOMU TIIOCKOCTH
IIpOBOIHMKY B 3IIEKTPOCTATHYECKOM bubmuoreka [JOK
104
nosie. YCIOBUE PAaBHOBECHS 3apsiIOB https://m.edsoo.ru/32405eab
105 JIMDIIEKTPUKHY U TOJIYIIPOBOJHUKH B bu6muoreka [JOK
AIIEKTPOCTATUYECKOM I10JIE https://m.edsoo.ru/060ebab5
106 Konpnencarop. DneKTpoéMKOCTh bubnmoreka [JOK
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KOHJICHCATOPa. DICKTPOEMKOCTb
TUTOCKOTO KOHJICHCATOpa

https://m.edso0.ru/845b4f73

107 [TapannensHOE coeqMHEHNE bubmmoreka [JOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 IlocenoBaTenbHOE COEIUHEHUE bu6nmoreka [IOK
KOHJIEHCATOPOB https://m.edso0.ru/1992920
109 DHeprus 3apsHKEHHOT0 KOHJIEHCATopa brbmmorexa LIOK
https://m.edsoo.ru/73a34f18
Pemenne 3amad mo teme bubnunoreka LIOK
110 «IIEKTPOEMKOCTD IPOBOHHUKA, https://m.edsoo.ru/5fb2acb5
JHEPrusi KOHJICHCATOPay https://m.edsoo0.ru/27434040
JIBrokeHue 3apsiKEHHOM YacTHUIIbI B bubmuoreka [{OK
111
OJTHOPOJHOM 3JICKTPUIECKOM I10JIE https://m.edso0.ru/8341d6ac
Pemenue 3amgau o teme «JIBrxeHune
112 3apsHKEHHON YaTCULIBI B OTHOPOJHOM
oJie»
O06001IeHne U cCuCTEMaTU3AIIHS
113 3HaHI/IHI; 10 TeMe "SHeKTpI/Iq:CKoe bubmmorexa LIOK
| https://m.edso0.ru/5752603f
oJie
114 KonTponbnas padora Ne 7 o teme bu6muoreka [JOK
"DnekTpudeckoe mose" https://m.edsoo.ru/cefe90e9
AHanu3 KOHTpoJbHOU paboTsl. Cuia
115 toka. [locTosiHHBIN TOK. Y CIOBUS bubmuoreka [{OK
CYIIECTBOBAHMSI IIOCTOSTHHOTO https://m.edso0.ru/233311b5
AIEKTPUIECKOTO TOKA
116 Hcrounuku Toka. Hanpsbkenue u bubnmnoreka [JOK
DC https://m.edso0.ru/0839a115
117 3akon OMa 1St yJacTKa IeTIH. but6mmoreka [IOK
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DNEKTPUUECKOE CONIPOTUBIIEHHUE

https://m.edsoo.ru/f14f251e

3aBHCHUMOCTh COIIPOTUBJICHUA
OAHOPOJHOIO MMPOBOAHUKA OT €TI0

bubnunorexa LIOK

118 JUTUHBI U TUIONIAJH TIONIEPEYHOTO https://m.edsoo.ru/95fcdf51
CCUCHUS
VY nenpHOE CONMPOTHURIICHHE BEIIECTBA.
119 ijeHHe BaI[a‘II) 10 TEME «3aI<I(J)lH OmMma bubmorexa HOK
https://m.edso0.ru/437f8300
JUTSL y4acTKa LETn»
[TocnenoBarensHOE, MapaIeIbHOE
120 CMemaII[{Hoe COGI[I/IH,GHI/II; ’ bubmmorexa [IOK
https://m.edsoo.ru/236f7e07
MTPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX
121 SJICKTpr‘IeCKI/IX uernei. [IpaBuna bbmmorexa LIOK
https://m.edsoo.ru/1794cf37
Kupxroga
122 Pemenue 3amaa mo reme bubmmoteka IIOK
«CoeMHeHHEe TPOBOTHUKOBY https://m.edso0.ru/3881b469
123 Pabota snekTpuueckoro Toka. 3akoH bubmuoreka [IOK
Jlxoyns —Jlenna https://m.edsoo.ru/a3605c5¢
124 Pemenne 3amad mo teme «3akoH bubmmoreka IIOK
okoyns-JIeHma» https://m.edso0.ru/6761bfOf
MOUIHOCTB 3JIEKTPUYECKOTO TOKA.
125 TeHIJI'IIOBaSI MOHIHZETB BEIZIEIISIEMAs Ha bubmorexa [IOK
’ https://m.eds00.ru/99750a6f
pesucrope
Pemenue 3agau o reme «MOIIHOCTH bubmuoreka [{OK
126
AIIEKTPHUECKOTO TOKA» https://m.edsoo.ru/eb72fc24
127 O/1C u BHYyTpEHHEE CONPOTUBIIEHNE bubmuoreka [JOK
UCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 115 OJTHOM (3aMKHYTOM ) bubnuoreka [JOK
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BJIEKTPUYECKON LIETH

https://m.edsoo.ru/221f40fb

129 Pemrenue 3agad mo treMe «3akoH Oma bu6nmmoreka [IOK
JUTS TIOJTHOM LIeTTN» https://m.edso0.ru/3580b679
130 MOIIHOCTh UCTOYHUKA TOKA bubmorexa [OK
https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3ambikanne Bubmmorexa HOK
https://m.eds00.ru/546f5632
132 Konpaencarop B 11enu mocTOSIHHOTO bu6nmorexa LIOK
TOKa https://m.eds00.ru/35368f3e
Pemenue 3amau mo reme «Kopotkoe
133 3aMBIKAHUE HKOHI[eHcaTop B Lferm bubmmorexa [IOK
’ https://m.edsoo.ru/4410cef0
ITOCTOSTHHOTO TOKa»
134 Pemenue 3amad mo reme bubmmoteka IIOK
"TIOCTOSIHHBII HJICKTPUUSCKHA TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amaa mo reme bubmmoreka IIOK
"TIOCTOSIHHBII HJICKTPUUSCKHA TOK" https://m.edso00.ru/744261b8
136 Pemenue 3anau mo teme bubnuoreka [{OK
"TIOCTOSTHHBII AIIEKTPUUECKHIA TOK" https://m.edsoo0.ru/eb5d4687
137 O600menue o teme "TlocTosTHHBIM bubmuorexa [IOK
AIIEKTPUUYECKHUT TOK" https://m.edsoo.ru/bfd7a050
138 KontponsHas pabora Ne 8 o teme bubmuoreka [JOK
"TIOCTOSIHHBII HIIEKTPUUSCKHIA TOK" https://m.edso0.ru/1885ddf1
AHann3 KOHTPOJIbHOM paOOTHI.
139 DneKkTpruyecKasi poOBOAUMOCTD bubnmnoreka [JOK
Pa3IUYHBIX BEIIECTB. DIEKTPUUECKHI https://m.edsoo.ru/da794295
TOK B MeTaiax. CBepXImpoBOIUMOCTh
140 DNEeKTpUUECKUN TOK B pacTBOpPax U bu6muotexa [JOK

pacmiaBax 3J€KTPOJIUTOB. 3aKOHbI

https://m.edsoo0.ru/4h423491
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@apanes U1 JIEKTPOIU3a

141 DnekTpuyeckuil Tok B razax. [lmazma bubnxorexa LIOK
https://m.eds00.ru/92d92f76
142 DJIEKTPUYECKUI TOK B BAaKyyMe. bubmuorexa [IOK
BakyymHbie iprGopsI https://m.edsoo.ru/2E+160
143 DNEeKTPUUYECKHUI TOK B bubmmoreka [JOK
MOJYIPOBOIHUKAX https://m.edsoo0.ru/ab61c660
144 [TonynpoBOIHUKOBEIE TPUOOPHI bubmmorexa LIOK
https://m.eds00.ru/83622200
Ou3nyecKkuil MpakTUKyM IO TeMe
"U3mepeHue cuibl TOKa U
145 HaHpH)II)(eHI/ISI B LIEIIH [IOCTOSSHHOTO bubmmorexa [IOK
https://m.edso0.ru/5643ea56
TOKa IIPU MTOMOIIY aHAJIOTOBBIX
U3MEPUTENbHBIX TPHUOOpPOB"
Pu3nUeCcKUil IPAKTUKYM 110 TEME
146 "N3y4eHne HepaBHOMEPHOTO bubmuoreka [IOK
JIBYDKEHUS C TENTBIO OTIPEICIICHUS https://m.edsoo.ru/f6292f5f
MIHOBEHHOH CKOPOCTH"
@uU3NYECKUI NPAKTUKYM II0 TEME
"N3mepeHue yCKOpeHHUsl Ipu bubmuoreka [IOK
147 .
MPSIMOJINHEHHOM paBHOYCKOPEHHOM https://m.edso0.ru/6960b6ef
JBUKEHHUHM 110 HAKIIOHHOW IJIIOCKOCTH"
@u3NYeCKUil IPAKTUKYM IO TEME
"3MepeHune yCKOpeHHst CBOOOIHOTO bubmuoreka [JOK
148
nagenus" win "V3yueHnue NBIKEeHUs https://m.edsoo.ru/d1ea2402
Tena, OpOIIEHHOT0 FTOPU30HTAIBHO"
149 OU3NYECKUI TPAKTUKYM 10 TEME bubnuorexa [JOK

"N3y4yeHue IBM>KEHUA TeJla 1Mo

https://m.edsoo.ru/bcf53514
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150

151

152

153

154

OKPYKHOCTH C IIOCTOSIHHOH 110
MOJIYJIFO CKOPOCTBIO" MITH
"UccaenqoBanue 3aBUCUMOCTH
neproja oopaieHusi KOHUYECKOTro
MasiITHUKA OT €ro MapaMeTpoB"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue paBHOIEUCTBYIOIIEH
CHJIBI TIPU ABMXKEHUU OpycKa 1o
HAKJIOHHOH IIJIOCKOCTU" HUIIH
"[IpoBepka rurnoTe3sl O
HE3aBUCHUMOCTH BPEMEHU JBUIKEHUS
OpycKa 1o HaKJIOHHOH IUIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT

YIPYTOCTH, BOSHUKAIOUIUX B IPYKUHE 1
U pE3MHOBOM 00pasIe, OT X
nedopmaruu’

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"N3mepenue kodhuimenTa TpeHus
10 BEJINYMHE YTIIOBOTO
koaddunmenta 3aBucumoctu Frp(N)"

Pu3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue ycloBUH paBHOBECHS
TBEPIOTO TENA, UMEIOIIETO OCh
BpamieHus"

@u3NYECKU PAKTUKYM 110 TEME
"N3mepenue ummynbca Tesia 1no 1
TopMo3HOMYy nyTH" win "M3mepenne

bubmuoreka [IOK
https://m.edso0.ru/0b34db84

bu6nmorexa LIOK
https://m.edsoo.ru/b55b81al

bu6nmorexa LIOK
https://m.edsoo.ru/b83b1607

bubnunorexa LIOK
https://m.edsoo.ru/4a04f4f7

bubnunorexa LIOK
https://m.edso0.ru/856fb28e
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CHUJIBI TATH, CKOPOCTU MOJEIIN
ANEKTPOMOOUIISI U MOIIIHOCTH CHJIBI
Tsru" uin "CpaBHEHHE U3MEHEHUS
UMITYJIbCA TeJla C UMITYJIbCOM CHIIBI"
unu "HccnenoBaHue cCOXpaHeHuUs
HMITYJIbCA IIPU YIPYTOM
B3auMoeicTBuu" win "M3mepenue
KUHETUYECKON DHEPIruu Tea 1o
TOPMO3HOMY IIyTH"

Ou3nyecKkuil MPakTUKyM IO TeMe
"N3yuenue n30xopHOro mnpoiecca"

bubnunoreka LIOK

155
win "N3ydyenue nzodapHOro https://m.edsoo.ru/e0fe7e07
nporecca’
o .
P yﬁ https://m.edsoo.ru/2f2faa61
TEMI0EMKOCTH
- ?glmqecxnﬁ MPaKTUKYM I10 TeMe Bubmiorexa [IOK
HUE 3aKOHOMEPHOCTEN
SYHCHHE 3AROHO e;zuoc © https://m.edsoo.ru/6bla23b5
UCIIApEHUs KUAKOCTEN" .
@uU3NYECKU NPAKTUKYM II0 TEME
"HabmtoieHue npeBpalieHus SHEpruu bu6muoreka [JOK
158
3apsKEHHOTI0 KOHJIEHCAaTopa B https://m.edsoo.ru/ec424377
SHEPTUIO U3ITYYEHUs CBETOANOAA"
o .
159 "Mecresonmme cvemamoro EuGmotexa LIOK
5 : https://m.eds00.ru/2b179d98
COEIMHEHUS PE3UCTOPOB
160 DU3NYECKUI TPAKTUKYM I10 TEME bubnuorexa [JOK
"Habmronenue saekTponsa’ https://m.edsoo.ru/64b6e901
161 PezepBHblit ypok. O6o0111eHNE 1 bu6muotexa [JOK
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cUCTEMATH3AllNs 3HAHUN 10 TEME
"Kunemartnka"

https://m.edso0.ru/ed017d93

PesepBHeIit ypok. O000IICHHE 1

bubnunoreka LIOK

162 CHCTEMATHU3AIHI 3HAHUH 10 TEME https://m.eds00.ru/3149956h
"Tunamuka"
PesepBHbIil ypok. O000IICHHE 1
163 CHCTiMaTmZLII)Hﬂ 3HaHPII>'IHl 10 TEME bubmorexa OK
https://m.edsoo.ru/0f9752ac
"CraTtuka TBEpa0ro Tena
PesepBHbIil ypok. O000LICHHE 1
164 CI/ICTI;)MaTI/ISZI_II)I/IH 3HaHPII>'IHl 10 TEME bubmmorexa [IOK
https://m.edsoo.ru/6c0df9cc
"3aKOHbI COXpaHEHUsI B MEXaHUKe"
PesepBHeIil ypok. O000IICHHE 1
165 cUcTeEMaTH3alMs 3HAaHUI IO TEME bu6nmorexa LIOK
"OCHOBBI MOJICKYISIPHOKHUHETUYECKOM https://m.edsoo.ru/de148976
Teopun"
PesepBubIiil ypok. O6006111eHIE 1
166 CHCTEMaTHU3allus 3HAHUH 110 TeMe bu6mmoteka IIOK
"TepmoauHamuka. TerioBbie https://m.edsoo.ru/0Obcc77cl
MaIIuHbBI"
PeseprubIil ypok. O60061eHIE 1
167 CHCTEMAaTHU3allis 3HAHHUH 110 TeMe but6mmorekxa [IOK
"ArperaTHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
da3zoBble Iepexoab"
PesepBabIil ypok. O600mIIeHHE 1
168 CI/ICTIe)MaTI/ISE}IIIIl)I/ISI 3HaHI/II;IH 10 TEME bubmorexa OK
https://m.edsoo.ru/f2381c0c
"Onektpuueckoe noie"
169 PezepBHblit ypok. O6o011eHNE 1 bubmuotexa [JOK

cucreMarmn3anua 3HAHUM 10 TEME

https://m.edsoo.ru/3cae6dal
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"TlocTOSHHBIN 31EKTpUUECKUN TOK"

170

PesepBubIil ypok. O60011IeHIE 1
cHCcTeMaTHU3alus 3HaHUH 110 TeMe
"ToKM B pa3In4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16

bubnunorexa LIOK
https://m.edsoo0.ru/cc7681d4



https://m.edsoo.ru/cc7681d4

11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpaszoBaTe/bHbIE
n/n Bcero U3YyYeHUS
padoThI padoThI pecypcel
BBoansiit uncrpykrax no Th.

1 B3anMonelicTBre MOCTOSHHBIX 1 bu6nmoreka LIOK
MarHuTOB U MPOBOJTHUKOB C TOKOM. https://m.edso0.ru/487a8593
MarunutHoe nosne. ['unoreza Ammnepa
BexTop MarHuTHOM MHIYKITHH.

5 [IpuHuun cyneprno3uun 1 bu6nmoreka LIOK
MarHuTHBIX TOJIei. JInHUM https://m.edsoo.ru/4clabcch
MarHUTHOW MHIYKIIUH

3 MarsuTtHoe 1oj1e IPOBOJHUKA C 1 bubmuoreka [IOK
tokoM. OmbIT Dpcrena https://m.edsoo.ru/d35d5262
Cunta AMrepa, e€ HampaBiIeHHE U

4 MOJIYJTb. PelieHHe 3a;a)1q 1o TeMe 1 bubnuorexa LIOK

https://m.edso0.ru/26d9c5ba
«Cuita AMniepa»
bubmmoteka IIOK

> Bxozsiuas KoHTpoAbHaA pabora 1 1 https://m.edsoo.ru/a37a0c21

6 [Ipumenenue 3akoHa Ammepa. 1 bubmuoreka [JOK
DIeKTpOU3MEpPUTEIbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, e€ HanpaBJICHUE U

v MOAYJb. JIBU2KEHUE 3apsKCHHOU 1 bubmuoreka [JOK
YaCTHUIIBI B OJHOPOTHOM MarHUTHOM https://m.edsoo.ru/c97afaal
nosie

8 Penrenue 3amad mo teme «Cua 1 but6mmoreka [IOK

Jlopenua»

https://m.edso0.ru/504e98c7
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bubnunoreka LIOK

o Pabora cutet Jloperna https://m.edsoo.ru/d518be4b
10 Pemenne 3agau mo teme «Cuina bubnunorexa LIOK
Awmrniepa, cuina JlopeHnay https://m.eds00.ru/93617bd9
MarHuTHO€ 10JIe B BEIISCTBE.
11 deppoMarHeTUKH na;?all- u bubnrorexa LIOK
’ https://m.edso0.ru/30ff9608
JaMarHECTUKHU
OCHOBHBIEC CBOMCTBA
12 dbeppomarneTukoB. [IpumeHeHnue bubmrorexa LIOK
https://m.edsoo.ru/0b58190a
(dbeppoMarHeTUKoOB
13 Pemenne 3amag mo Teme bubnunoreka LIOK
"MaruutHoe mojie" https://m.edso0.ru/5b55¢307
14 Perrenue 3agad mo reme bu6nmoreka LIOK
"MaruutHoe mose" https://m.edsoo.ru/41c4ae8a
SIBneHue 3eKTpOMarHUTHOM
15 WHIYKIUU. HOTI::)K BEKTOpa bubmorexa HOK
N https://m.edsoo.ru/b3efalcl
MarHUTHON HHIIYKIIUU
bubmmoteka IIOK
16 DAL muayuan https://m.edso00.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHITYKITHH bubnuotexa [JOK
Dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe a1ekTprudeckoe mosie. bubmuoreka [IOK
Toku @yko https://m.edsoo.ru/15abe140
19 OJIC uHAYKIMY B ABHKYITUXCS but6mmoreka [IOK
MPOBOTHUKAX https://m.edso00.ru/0235cc02
Pemenue 3amau HOvTeMC «3aKoH BuGnmorexa LOK
20 3JIEKTPOMArHUTHOM MHAYKIMH, DJ[C

B JABYDKYIIUXCA IIPOBOAHHUKAX)

https://m.edsoo.ru/4dfda618
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bubnunoreka LIOK

21 Hpapio Jletiita https://m.edsoo.ru/bbc22726
MunyktuBHOCTh. Karyiika

22 HH;[nyi(THBHOCTH B L[elzn bubmorexa HOK

https://m.edso0.ru/621eae9d
MTOCTOSIHHOTO TOKa
SBnenune camounaykiuu. IJ1C bu6nmoreka [IOK

23
CaMOMHIYKITUH https://m.edsoo.ru/7ee60ca8

24 OHeprus MarHUTHOT'O TOJIS KaTyLIKU bubnuoreka [IOK
C TOKOM. DJICKTPOMAarHUTHOE TI0JIe https://m.edsoo.ru/b3c0ad1l
Pemenue 3agau mo reme «SBnerune

25 CaMOI/IH)]yKI?I/II/I JHEpPTrus bubmorexa HOK

’ https://m.edso0.ru/88f69d2b
MarHUTHOTO IOJIS

26 O00011IeHNE 10 TEME bu6nmoreka LIOK
"JJIeKTpoAHAMHKA" https://m.edso00.ru/76484025

97 Konrtponbnas pabora Ne 1 o Teme bubmuoreka [IOK
"JJIeKTpoIMHAMHKA" https://m.edso0.ru/8ae09h98
AHanIn3 KOHTPOJIbHOM paboTHI.

28 KonebarenpHas cuctema. bubmmoteka IIOK
CB00OOIHBIE KOJICOaHMS. https://m.edsoo.ru/7¢1db385
lapmonnueckue KonedaHus
Kunemarndeckoe u TUHAMHUYECKOE

29 OTIMCAaHUe Kone6aTeJl115me bubnuorexa LOK

. https://m.edsoo.ru/87ce9498
JIBIDKECHUH
DHepreTudeckoe onrcanue. BeiBo
JUHAMHYECKOTO OHI/IC&HI/ISIu BuGmiorexa [IOK
30 rapMOHUYECKHX KOJIeOaHUH U3 UX

OHEPIreTUYCCKOI0O U
KHMHEMAaTHYCCKOI'O OITMCaHMUA

https://m.edso0.ru/e3c99692
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bubnunoreka LIOK

31 AMIIHTYR # hasa koneoanmit https://m.edsoo.ru/7a0c439a
[Tepuron u yacToTa KOJICOAHMIA.
ITepuox MabIX CBOOOIHBIX
32 KOerGaI}[II/Iﬁ MaTCMaTI/I‘i[CCKOFO buomoreia LIOK
https://m.edsoo.ru/e0399319
MmasiTHUKa. [leprnoa cBOOOTHBIX
KoJIe0aHUM MPY>KUHHOTO MasiTHUKA
3aTyxaromuye KojueoaHus.
33 BBIIZ);XHIGI;HBIG KOJIEOaHUS. bubmorexa HOK
https://m.edsoo.ru/72e93d09
Pe3onanc
bubmuoreka [IOK
34 AsTokoseOais https://m.edsoo.ru/6add2644
Pemenne 3amga4 mo Teme bubmroreia LIOK
35 MexaHIIecKIe KoneGaHsy https://m.edsoo.ru/addeec71
https://m.edso00.ru/756123c5
Ypok-koHpepeHus
36 "l\iexaHH‘I(};CEI/IeILOHCGaHI/ISI B bubmmorexa LTOK
| https://m.edsoo.ru/8ef587be
MY3BIKAJIbHBIX HHCTPYMEHTAX
37 O00011eHME 110 TEME bubmmoteka IIOK
"Mexanndeckne Kojaebanus" https://m.edsoo.ru/eb84182f
38 DNEeKTPOMAarHUTHBIE KOJICOaHMUS. bubnmnoreka [JOK
KonebarenbHbIil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Csi3b
39 aMIUTUTY/IBI 3apsiia KOHACHCATOpa C bubmuoreka [{OK
aMIUTUTY/ION CHIIBI TOKA B https://m.edso0.ru/093f9afl
KOJIe0aTeIbHOM KOHTYpE
40 3aKOH COXpaHEHHUS YHEPTHUH B bubnuorexa [JOK

U7earbHOM KOJieOaTeIbHOM KOHTYpe

https://m.edsoo.ru/d1e2d543
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3aryxarllue 3JIeKTPOMAarHUTHbIE

bu6nunoreka LIOK

41 o .B
KOACOAMIA, BRIHYHICHIbIE https://m.edso0.ru/5e668619
3JICKTPOMArHUTHBIC KOJICOaHUS
I1 i .P
4 romencatop » nemn nepeveroro BuGmnorexa LIOK
s pEI P https://m.eds00.ru/84836152
TOKa
Karymnika nHIyKTUBHOCTH B LIETIH bu6nmoreka LIOK
43
HePEMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
44 3akoH Oma 1l 2JIEKTPUYECKOM bu6nmorexa LIOK
LEIH IEPEMEHHOI0 TOKa https://m.edsoo.ru/8hae38e6
M .
o | oo rsers
A A yrom https://m.edsoo.ru/lcacéc4c
3HAYCHHME CHJIBI TOKA M HANIPSHKCHUS
46 Pe3onaHc B DIIeKTPUUECKON LIENH bubmorexa HOK
p I https://m.edso0.ru/087506df
47 Pemienne 3amad mo teme bu6nmorexa LIOK
«ONEeKTPOMarHUTHBIE KOJIEOaHUS https://m.edso0.ru/al6836a4
WneansHblif Tpancopmarop.
[IpousBoncTBo, Nepenaya u bubmmnoreka HOK
48 o
noTpeOsIeHue IIEKTPUIECKOI https://m.edsoo0.ru/f97418ae
SHEPTUU
DKOJIOTMYECKUE PUCKHU ITPU
o | mommmne e
YIRTYP . https://m.edsoo.ru/a6f74d93
AJIIEKTPOIHEPIUH B TOBCEAHEBHOM
JKU3HU
50 Penrenue 3amad mo reMe but6mmoreka [IOK

«Tpanchopmarop»

https://m.edsoo.ru/ee6677ed
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Pemenue 3axay mo reme

bubnunoreka LIOK

>1 «DIIEKTPOMArHUTHBIC KOJIEOaAHMSI» https://m.edsoo.ru/7cab59f8
59 O06o001IeHHE 110 TEME bubnuorexa [JOK
"JJIeKTpOMAarHUTHBIC KOJIcOanus" https://m.edsoo.ru/401024a9
MexaHHYECKUE BOJTHBI.
53 XapaKTepUCTUKU MEXaHUIECKUX bubnrorexa LIOK
https://m.edsoo.ru/a58e109f
BOJTH
54 CBoiicTBa MEXaHUYECKUX BOJIH bubmmorexa LIOK
https://m.edsoo.ru/d9ae1000
55 3ByK. XapaKkTEpUCTUKH 3ByKa Bubmmorexa IOK
https://m.edso0.ru/138b6f09
56 Wudpas3syk u yiabtpassyk. lllymosoe bubnuoreka [IOK
3arpsA3HEHNE OKPYKAIOIIEH CpeIbl https://m.edsoo.ru/7380038f
57 Pemenue 3agau mo reme bubmmoteka IIOK
«MexaHu4ecKue BOJTHbBI) https://m.edsoo.ru/cfd918bf
DNEeKTPOMArHUTHBIE BOJTHBI.
58 HSJ‘Iy‘-II;HI/Ie AIIEKTPOMArHUTHBIX bubmmorexa LIOK
https://m.edsoo.ru/714e5dbl
BOJIH
59 OHeprus NEKTPOMarHUTHBIX BOJIH. bubmuoreka [IOK
CBoiiCTBa AJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIkana 31eKTPOMAarHUTHBIX BOJH.
60 [Ipumenenue I;JICKTpOMaI‘HI/ITHBIX Bubmmorexa HOK
https://m.edsoo.ru/49belf9e
BOJIH B TEXHUKE U OBITY
[TpWHIMITBI PATHIOCBSI3U H
TeneBuaeHus. Paguookanus. Bumorexa 1IOK
61 DNEeKTPOMarHUTHOE 3arps3HEHHE

OKpYyXkarotien cpeabl. O0o0IIeHIe
o Teme «KonebaHus 1 BOJTHBI»

https://m.edso0.ru/9f96f1f8
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KonTtponbnast padora Ne 2 o teme

bubnunoreka LIOK

62 "Konebanust 1 BOJHBI" https://m.eds00.ru/4f7985a0
AHau3 KOHTPOJIbHOM paboThl. CBET.
63 3aKkoH npﬂMoiHHeﬁHorIZ) Bubmmorexa IOK
https://m.eds00.ru/f9566406
pactpocTpaHeHUs CBETa
Pemenwne 3agay mo Teme «3akoH
64 npﬂMonHHefII[Horo pactpocTpaHeHUs bubnrorexa LIOK
cBeTay https://m.edsoo.ru/ea32d455
65 Otpaxenue ceta. [lnockoe bubnnoreka [JOK
3epkaiio. Chepudeckoe 3epKaio https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBeta. AOCOMIOTHBIN
1 OTHOCHTEJIbHBIN IIOKA3aTellb
66 npenomiieHus. [lomHoe BHyTpeHHee bbmmorexa LIOK
. https://m.edsoo.ru/bc2e55cd
otpaxkenue. [IpenenbHbIit yron
MOJIHOTO BHYTPEHHETO OTPaXKEHUS
67 Pemenne 3agau mo teme «3aKOHBI bubmmoreka IIOK
OTPaKEHHS U TIPEJIOMIICHHUS CBETa» https://m.edso00.ru/49d830a9
Xop nyueit B npusme. Jucn
B | coon Crommoicouren Sorere bimorera LIOK
https://m.edsoo.ru/d8elc3be
cBera. [{Ber
69 JInn3sl. @OKyCHOE pacCTOSIHUE U bubmuoreka [JOK
ONTHYECKas CUJjIa JIMH3BI https://m.eds00.ru/60441359
70 [TocTpoeHue nzobpaxeHuii B TMH3aX bu6muoreka [JOK
U UX CHCTeMaX. Y BeJIMUCHUE JIMH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3aga4 1mo teme
71 «HocrpoeH:IIe M300pakeHU I bubmmorexa LIOK
’ https://m.eds00.ru/5a868f09
MOJTY9aeMBbIX C TIOMOIIBIO JIMH3)
72 I'ma3 xak onTuyeckas cucremMa bubnunorexa LIOK
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https://m.edsoo.ru/ecd480a2

Penrenue 3amad mo teme
«"eomeTpuueckasi ONTHKA.

bubnunorexa LIOK

3 [Ipenenbl mpUMEHUMOCTH https://m.edsoo.ru/cd174a10
reOMETPUYECKON ONTUKHU
74 CKOpOCTh CBETa U METOBI €€ bu6nmoreka [IOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
75 Hucniepcus cBera bubmmorexa LIOK
https://m.edsoo.ru/lel6ccbe
76 WnTepdepenmus ceera Bubmmorexa IOK
https://m.edso0.ru/5fc0c638
https://m.edsoo.ru/c6416d48
MHUHUMYMOB
78 Pemienne 3amad mo Teme bubnmorexa LIOK
«MHTepdepennys cBeTay https://m.edso00.ru/3061de2b
bu6mmoteka IIOK
7 Tpuvenetie HHTepGepeHiLin https://m.edsc?c;).ru/668edb08
bubnmorexa LIOK
80 Jludpaicuis caera https://m.edso0.ru/12ed04b5
81 JudpakumonHas pemérka. Y cioBue bubmuoreka [IOK
HAOII0/IEHUS TTIABHBIX MAKCUMYMOB https://m.edso0.ru/f998d964
82 Pemenne 3agau mo reme but6mmoreka [IOK
«IudpaknoHHas peréTka» https://m.edsoo.ru/d58c411a
83 ITonepe4HOCTH CBETOBBIX BOJIH. bubmuoreka [JOK
[Monspuzanus cBera https://m.edsoo.ru/e9890fe9
84 Pemenue 3amau no reme «OnTHKAY bubmorexa HOK

https://m.edsoo.ru/c56¢8158
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bubnunoreka LIOK

8 (CBETOBBIC ABICHIL B [IPHPOJE https://m.eds00.ru/0b36363d
" " bubnuorexa [IOK
86 Obobmerirte o Teme "Ommika https://m.edso00.ru/8al4748b
87 Kontponbnas padora Ne 3 mo teme bubnuorexa [IOK
«Omnrtuka» https://m.edso00.ru/82315dd4
AHaim3 KOHTPOJIBHON paboTHI.
['paHuIBl TPUMEHUMOCTH
88 KJ}EI)aCCHLIICCKI;))ﬁ MEXaHUKH. 3aKOHBI bubmrorexa LIOK
https://m.edsoo.ru/c9bd77ch
ANEKTPOAMHAMUKH U IPUHIIMIT
OTHOCUTEJIbHOCTH
89 [TocTynartel cienuanbHOU TEOPUU Bu6moteka [JOK
OTHOCHTEJILHOCTH https://m.edsoo.ru/c56f05ch
IIpocTpaHCcTBEHHO-BpEMEHHOM
uHTepsai. [IpeoOpazoBanus
90 Jlopenua. ¥YcnoBrue NpUYMHHOCTH. bubmuoreka [IOK
OTHOCHTETBHOCTD https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTHU. 3aMeJICHHE
BPEMEHH U COKpAIEHUE JITTHHBI
01 DHEPrus U UMITYJIbC bubnuotexa [JOK
PENATUBUCTCKOMN YaCTHIIBI https://m.edsoo.ru/853a64fc
CBs13b Macchl C DHEPTHEH U
92 HUMITYJIbCOM pCHHTHI;HCTCKOﬁ Bubmmorexa IOK
https://m.edsoo.ru/b6258ffa
YaCTHIIBI. DHEPTHS MTOKOS
93 PaBHOBECHOE TEIIIOBOE U3ITYyUEHHE Bubmmorexa HOK
https://m.edsoo.ru/f54035a5
94 3akoH cMelennsa Buna bubmorexa I[IOK

https://m.edsoo.ru/1c5ff752
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95 T'unore3a M. IInanka o kBaHTax. bubnunoreka LIOK
DOoTOHBI https://m.edsoo.ru/a5ffa218
96 DHeprusi 1 UMITYIIbC POTOHA Bubmmorexa IOK
https://m.edsoo.ru/7fb307ec
97 dotorpdext. OnbiTer A. T'. bubnuorexa [IOK
CroneroBa. 3akoHbl poTodddekTa https://m.edsoo.ru/8c68e5b9
VpaBHeHne DUHINTEHHA 1T
98 Q)(I;ToatbtbeKTa. "KpaCHaHI;paHI/ILIa" brbmmorexa LIOK
https://m.edsoo.ru/01ef4556
doTtoardpdekra
99 Hasnenue cBera. Onwite [1. H. bubnnorexa [{OK
JleGenena https://m.eds00.ru/64b4f966
100 BoJtHOBEIE CBOWCTBA YaCTHUIL bubmmorexa [IOK
https://m.edsoo.ru/f59cfcec
Bomausl ge bpoitns. [[nvHa BOJIHEI Jie
101 BpOI‘/’IJ'DIJf/I paI;MepBI J(_;L6J'IaCTI/I " Bubmmorexa IOK
. https://m.edsoo.ru/5df8bafl
JIOKAIIM3aluK JBUXKYIICHCS YaCTUIIBI
102 KopnyckynsipHo-BOJIHOBOH Ayanu3m bubmmorexa LIOK
https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTpOHOB Ha bubmuoreka [IOK
KpHCTAILIax https://m.edsoo.ru/30dbal8c
Cnenuduka namMepeHuii B
104 MI/IKEOSI)I/Ipe. COOII“)HOIJ_ICHI/I}I Bubmmorexa HOK
. o https://m.edso0.ru/65783dec
HeomnpeaenéHHocrel [ elizenOepra
but6mmoreka [IOK
105 Pewerine rpaguccinx saza: https://m.edsoo.ru/e70195hd
106 Pemenue pacuéTHpIX 33124 bubmorexa HOK
https://m.edsoo.ru/ee9b3182
107 KontponbHas padora Ne 4 o temam: bubmuotexa [JOK
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"Ocnossl CTO", "KopnyckymsipHo-
BOJIHOBOM JTyanu3m"

https://m.edsoo.ru/c3de891a

AHaim3 KOHTPOJIBHON paboTHI.
OMBITHI 10 UCCIICJOBAHHUIO CTPOCHHS

bub6nmoreka [IOK

108 aroma. [Imanerapnas Monens aroma https://m.eds00.ru/312b750a
Pezepdopna
bubmuoreka [{OK
109 Hocryrarst bopa https://m.edsoo.ru/404dfada
110 Bunp ciektpoB. CriekTp ypoBHE# bubnnorexa [JOK
SHEpPruu aTroMa BOJOpoOAa https://m.edsoo.ru/cf74blla
111 CnoHTaHHOE U BBIHYKIEHHOE bubnuorexa [IOK
U3JIy4eHHUE CBETa https://m.edso00.ru/f945d85¢c
bubnunoreka LIOK
112 Jlasep https://m.edsoo.ru/2288a0c4
Hyxnonnas monens sigpa
113 I'eiizen6epra-Banenko. 3apsa u bubmmnoreka HOK
MaccOBO€ YUCIIO sapa. M30Tombl. https://m.edsoo.ru/34ada5de
PannoaktuBHOCTH
3aKoH paIMOaKTUBHOTO pacraja.
CBolicTBa HOHU3H ero
114 U3IIy4EHHUS. BJ‘II/I}II—II)IZ;O B Bubmmorexa [IOK
https://m.edsoo.ru/aab98bef
PaAMOAKTUBHOCTHU Ha KUBBIC
opranusmsl. Jlosumerpus
DHeprus CBS3U HYKJIOHOB B S/IpE.
SAnepusie cunbl. J{edekt Maccel
115 anpa. Slnepusie peakuuu. SnepHeie bu6muoreka [JOK

peakropsl. [IpoGiembl
YIPaBISIEMOTO TEPMOSIEPHOTO
CHHTE3a. DKOJIOTUYECKUE ACTICKTHI

https://m.edsoo.ru/ff1758d0
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pa3sBUTHUSA AIEPHON SJHEPrETUKH

MeToapl perucTpanuu u
MCCJIEI0BAHMS DJIEMEHTAPHBIX
yacTull. OyHaaMeHTaIbHbIe

116 B3auMOJIcUCcTBUS. bapuoHbI, ME30HEI buGnuorexa [IOK
- bap ’ https://m.edsoo.ru/1ac08a5hb
u nenToHsl. lIpencrasienue o
CrangaptHoit Mogenu. KBapk-
TJIFOOHHAS MOJIEIIb aJPOHOB
®usuka 3a npeaenamu CtannapTHOU
117 Mozenu. TéMHas Matepust U TEMHas bubnunoreka LIOK
sHeprus. EnuHcTBO (hms3mueckoit https://m.edso00.ru/c026fd37
KapTHUHBI MUpa
Oransl pa3BUTHS aCTPOHOMUHU. bubnuoreka [IOK
118
3HavYeHHE aCTPOHOMHH https://m.edsoo.ru/ad73e145
[TpMeHUMOCTH 3aKOHOB (PU3UKU
119 JUTSE OOBSICHEHUSI IPUPO/IBI bubnnorexa [JOK
KOCMHYECKUX 00BEKTOB. MeTOIbI https://m.edsoo.ru/39c44028
aCTPOHOMHUYECKUX UCCIEIOBAHUI
CoBpeMeHHbIE ONITUYECKUE
120 TEJIECKOIIBLI, PAAUOTEIIECKOEI bubnmorexa IOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi acTpOHOMUS
Bun 38€3nH0T0 HeOa. Co3Be3nus,
121 SIPKHE 3BE3bI, INIAHETHL, UX bubmmorexa TIOK
p ’ ’ https://m.edsoo.ru/aac588eb
BUIMMOE IBUKEHUE
Comnneunast cucrema. CoHIIE.
122 CoJHeYyHas aKTUBHOCTE. MICTOUYHUK bubnmorexa LOK
. https://m.eds00.ru/22748eb4
sHepruu CoJHIIA U 3BE3]T
. Bubnuoreka IIOK
123 3BE31BI, NX OCHOBHBIE 1

https://m.eds00.ru/42169944
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XapakTepUCTUKH. [[narpamma
"CreKTpagbHbINA Ki1acc —
CBETUMOCTB"

3Be3 bl TIIaBHOMI

bub6nmoreka [IOK

124
IIOCJIE0BATENBHOCTH https://m.edsoo.ru/b3cb766¢c
BuyTpennee crpoenue 3BE3 .
CoBpeMeHHbIE MPEICTABICHUS O
125 MIPOUCXOKICHUH U SBOJIIOLIUU bubmmorexa [JOK
p a . H https://m.edsoo.ru/d09da494
ConHua u 3B€3/1. DTallbl )KU3HU
3BE3]
Muineunsiii [1yTe — Hama ['anaktuxa.
126 Tunsl ranakTuk. YEpHbIE ABIPHI B bubmmorexa [JOK
P an https://m.edsoo.ru/7cd10a0a
s/Ipax rajJjakTUK
Bcenennas. Pacivpenue
127 Bcenennoii. 3akon Xab66ma. Teopust bubnnorexa [JOK
bonpuioro B3peiBa. PenrkroBoe https://m.edsoo.ru/3dbdf0d2
U3IIy4eHHE
128 MacmtaOHas cTpykTypa Beenennoit. bubmmnorexka HOK
Meraranaktuka https://m.edso0o.ru/ce234633
129 Hepeménnpie nmpoGiembl bubmuoreka [IOK
aCTPOHOMUU https://m.edsoo.ru/d37d9ffe
DuU3nYeCKUi MPAKTUKYM 10 TEME
130 "Uccne OBaHI/Iep MarHIZ:II{oro OJISt bubmmorexa [JOK
8 " https://m.edso0.ru/67361aef
MTOCTOSTHHBIX MarHUTOB
131 Pu3n4ecKuil IPAKTUKYM I10 TEME bu6muoreka [JOK
"N3mepenue cuinsl Ammepa” https://m.edsoo.ru/fcae91e9
@ o
132 MSHHACCKHMN NPAKRTHEYM O TeMe https://m.edsoo.ru/c36658da

"UccnenoBanue ABJICHUS
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AJIIEKTPOMATrHUTHON MHIYKIUU"

DuU3nYeCKui MPAKTUKYM 10 TEME

bu6nmmoreka [IOK

133 "N
CCHeHOBaHHe"ﬁBHeHM https://m.edso00.ru/b8fb6391
CaMOMHYKIIUU
DuU3nYeCKui MPAKTUKYM 10 TEME
134 "N3mepenue neproa CBOOOTHBIX bubnmnoreka HOK
KoJIe0aHUN HUTSIHOTO U MPYKUHHOTO https://m.edso0.ru/5d159d35
MasiTHUKOB"
®u3nyeckuil NPaKTUKYM 110 TEME
135 "IIpeo6 330BaII{)I/Ie SHGYI\I/“II/II/I B bubmorexa LIOK
peodp I,), https://m.eds00.ru/a28026bd
IPYXKMHHOM MasiTHUKE
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue NepeMEHHOIO TOKa
136 yepes3 MOoCIIEJ0BATENbHO bubmorexa LOK
P N ! https://m.eds00.ru/89dc2d90
COEIMHEHHBIE KOHAEHCATOP,
KaTyIIKy U pe3ucrop”
Pu3nYeCcKuil TPAKTUKYM 110 TEME
137 "HN3y4yeHue napamMmeTpoB 3ByKOBOU bubmorexa LOK
i | P P e https://m.eds00.ru/b100661a
BOJIHBI
Pu3NYeCcKuil TPAKTUKYM 110 TEME
138 "3mepeHue mokazares Bubmmorexa [IOK
P " https://m.eds00.ru/42569eal
MPEIOMIIEHUS CTeKIa
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH bubnunorexa LIOK
139
(hOKYCHOTO PacCTOSIHHS OT BEIECTBA https://m.edso0.ru/b879fb3f
(Ha mpuMepe KUJIKHUX JUH3)"
140 @u3nyecKkuil NPakTUKYM 110 TEME bu6muotexa [JOK

"Habmronenue nudpakuuu,

https://m.edsoo.ru/8b7ac737
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uHTEp(EPEHITNN U MOISIPU3AIAH
ceera"

141

Pu3N4eCKu IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJbCa U SHEPTUU
PEAATUBUCTCKUX YacTull (TI0
dororpadusM TPEKOB 3apsHIKEHHBIX
YaCTHUI[ B MArHUTHOM T10J1¢)"

bubnunoreka LIOK
https://m.eds00.ru/63756¢47

142

Pu3n4ecKuil IPAKTUKYM 110 TEME
"U3mepenue noctosHHoi [lnanka Ha
OCHOBE UCCIIEJOBAHM

dorordpdekra”

bubmuoreka [IOK
https://m.edsoo.ru/eb916f82

143

Ou3nyecKkuil MPakTUKYM 0 TEME
"UccnenoBanue crekTpa
Pa3pe)EHHOTO aTOMAaPHOTO
BOJIOPO/Ia U U3MEPEHUE TTOCTOSTHHOU
PunGepra"

bubnmorexa LIOK
https://m.edsoo.ru/ec651eb8

144

145

Du3nUeCKu IPAKTUKYM I10 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa C UCTIONBL30BAaHUEM
no3umerpa’

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaOnaromeuus 38€34H0T0 HeOa
HEBOOPYKEHHBIM I'J1a30M C
HCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUN JUISl ONIPEACIICHUS
MOJIO’KEHUSI HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3usi CeBepHOro Nnotymapms u
spkue 3BE3a61" unu "Habmonenus B

bu6nmorexa LIOK
https://m.edsoo.ru/c3dabe6e

but6mmorexa [IOK
https://m.edsoo.ru/1072021e
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tesieckon JIyHbl, M1aHer,
TYMaHHOCTEH ¥ 3BE3HBIX
CKOIUIeHHI"

O06o001IeHre U CUCTEMaTH3alUs
3HaHuil. Posib Gu3uKu 1 acTpoHOMHH
B DKOHOMHYECKOM,

bubnunorexa LIOK

146 TEXHOJIOTHYECKOM, COIMAJIbHON U https://m.edsoo.ru/ad6ddeed
ATUYECKOU cdepax AesaTeTbHOCTH
YyeloBeKa
O0o001IeHEe U CHCTeMAaTH3 AN
147 3HaHuid. Postb 1 MecTo Gpusuku u bubmmoreka [JOK
aCTPOHOMHUHU B COBPEMEHHOM https://m.edso00.ru/18f19f7c
HAyYHOU KapTHUHE MHpa
O00011eHNEe U CUCTEMATU3ALIS
3HaHui. Ponb pusnueckoil Teopuu B
(dbopMHUpPOBaHUH MIPEJCTABICHUHN O
148 (bu3nueckoil kKapTUHE MHpa, MECTO bubmmnoreka HOK
(bu3nUecKoil KapTHUHBI MUpPa B https://m.edsoo.ru/e7d400f4
00111eM psiTy COBPEMEHHBIX
€CTeCTBEHHO-HAyYHBIX
MPEJCTABICHUI O IPUPOJIE
149 O06o01IeHne U cucTeMaTu3alus bubmmoreka [JOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/b032fc4b
150 O00011eHre U CUCTEMATU3ALIS but6mmoreka [IOK
3HaHui o teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK
3HaHu# 110 Teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
152 O06o01IeHre U cucTeMaTH3aIus bubnuoreka [JOK

3HaHu# no Teme "CraTtuka TBEpAOro

https://m.edsoo.ru/3cca482e
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Teaa"

O000111eHNE U CUCTEMATU3ALMS

153 3HAHUH 110 TeEME ""3aKOHBI bubmiorexa LIOK
" https://m.edso00.ru/32a4d1a0
COXPAHCHHS B MEXaHHUKE
O000111eHrE U CUCTEMATU3 AL
154 3HaHu# 110 Teme "OCHOBBI bubnuorexa [IOK
MOJIEKYJIIPHO-KUHETUYECKON https://m.edsoo.ru/ed440ca8
Teopun"
O000I11IeHNE U CUCTEMATU3AIUS
155 3Haunii mo teMme "TepMoaruHaMuKa Bubmiorexa HOK
P A ) https://m.edso0.ru/c63f7c10
TemnmoBble MallIMHEI
O0001IeHNE U CHCTEMATH3AINS
156 3HaHUM 10 TeMe "ArperaTHble bubmmoreka [JOK
COCTOSIHHS BenlecTBa. Da30BbBIC https://m.edsoo.ru/1d36b5b1
nepexonnl”
O00011eHNEe U CUCTEMATU3ALIS
157 3HaHU 110 TeMe "DIIEKTPUIECKOE bubmiorexa LOK
" P https://m.edsoo.ru/3bfOdef9
rnoJje
O000111eHNEe U CUCTEMATU3ALMS
158 3Hanuil mo teMe "TlocToAHHBIN Bubmuorexa LIOK
. https://m.edsoo.ru/71453ee6
ANEKTPUYECKUH TOK
O0001IeHNE U CHCTEMATH3AIINS
159 3HaHUU 110 TeMe "TOoKH B pa3sIMUYHBIX Bubmuorexa LIOK
" P https://m.edsoo.ru/3d40077a
cpenax
160 O06o01IeHre U cUCcTeMaTU3alus bubmmoreka [JOK
3HaHUU 1o TeMe "MaruutHoe moie" https://m.edsoo.ru/3b4c06ae
161 PesepBHbIil ypok. O60011IcHIE 1 bu6muoreka [IOK

cHuCTEMaTu3anusa 3HAHWM 10 TEME

https://m.edso00.ru/053e2248
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"DeKTpoMarHuTHas UHIyKIus"

PesepBHbIil ypok. O0001ICHHE U

bu6nmmoreka [IOK

162 cucTeMaTu3a 3HAHUH 10 TEME
,,H TOMATHEALIL SHATI I "T e https://m.edsoo.ru/d6310bfd
Mexannueckue KoeOanust
PesepBuEIil ypok. O0001IIEHHE U
163 CI/ICTIe)MaTI/BZp 150:1 3HaHI/H7IIII 10 TEME Bubmmoreka HOK
" B " https://m.edsoo.ru/5e2bb83d
DIIeKTpOMarHUTHBIC KOJIeOaHUs
PesepBuslit ypok. O60011eHNE U
164 cUCTEMATHU3aIKsA 3HAHUH 110 TEME bubnunoreka LIOK
"MexaHn4YeCKUE U https://m.edsoo.ru/96a7a2dd
3JIEKTPOMArHUTHBIE BOJTHBI"
PesepBurblil ypok. O000IIEHNE 1
165 CI/ICTEM&TI/ISZP WS 3HAHUH 110 TEME Bubmorexa LIOK
" " i https://m.edso0.ru/52ad1603
OnTtuka
PesepBHEIil ypok. O000IIIEHNE U
P P ill bubnuoreka [{OK
166 CUCTEMATH3AIMS 3HAHUH 110 TEME httos://m.eds00.ru/5bec1ces
"Ocnossl CTO" — :
PesepBHslit ypok. O60011eHNE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME bu6nmorexa LIOK
167 .
"KopryCckymsipHO-BOITHOBOM https://m.edsoo.ru/f7c59d38
Tyanusm"
PesepBHrblii ypok. O0001IEHIE U
168 CI/ICTIe)MaTmZp W 3HAHUH 10 TEME Bubmorexa IIOK
" B " https://m.eds00.ru/1f511654
duzuka atoma
PesepBHrlit ypok. O6001ICHHE U
169 CHCTEMAaTHU3aLMS 3HAHUH T10 TEME but6mmoreka [IOK

"®u3nKa aTOMHOTO SApa U
3JIEMEHTapHbIX yacTul"

https://m.edso0.ru/905c5ce0
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PesepBHeiit ypok. O600ICHHE U

bubnunoreka LIOK

170 CUCTEMATH3ALNA 3HAHUH 110 TEME 1 https://m.edsoo.ru/2bFfb94c
"DnemeHThl acTpouzuku"
OBLIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECIHEYEHHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

1.

Mskume [.5., byxoBueB b.b., Corckuit H.H. ®Pusmka. 10 kmacc: yueOHUK is
obmeoOpazoBar. opraHu3anuii: 0a30BbId W yIIyOJIGHHBIE YpOoBHM - MOCKBa:
«[Ipocsemenuey, 2019. — 334

Mskume [.5., byxoBueB b.b.Uapyrua B.M. ®wusumka. 11 xkmacc: y4eOHHK Is
obmeoOpazoBar. opraHm3anuii: 0a30BbIi W yrayOneHHBIH ypoBHH - MockBa:
«IIpocsemenue», 2020. — 432

Hemunosa M.IO. EI'D ®usuka: TUNOBBIE 3K3aMEHALlMOHHbIE BapuaHThl: 30 BapuaHTOB —
Mocksa: «HanmronansHoe oOpa3oBanuey, 2026. - 335

METOANUYECKHUE MATEPUAJIBI U1 YYUTEJIA

1.
2.

PervkeBnu  A.Il. ®wusuka. 3amaunmk. 10-11 kimaccel: mocobme s oOmieoOpas3oBar.
yupexenuit - Mocksa: «/Ipoda», 2005. — 188

I'pomueBa O.U. TemaTnueckue KOHTPOJIBHBIE U CAMOCTOSITENbHBIE paboThl 1O ¢usuke. 10
Kitacc - MockBa: «9k3amen», 2012, — 192

I'pomuieBa O.M. Tematnueckre KOHTPOJIBHBIE M CAMOCTOSATEIbHBIC padOThI 1Mo (hu3uke. 11
kiacc - MockBa: «9k3amen», 2012. — 144

Mapon A.E. ®usuka. 10 knacc: aumaktudeckue marepuaibl— MockBa: «Jlpoday, 2005. —
156

Mapon A.E. ®usuka. 11 knacc: aumaktudeckue marepuaibi— MockBa: «Jlpoday, 2007. —
143

Hemunosa M.IO. EI'D ®u3zuka: TunoBble 3K3aMEHAllMOHHbIE BapuaHThl: 30 BapuaHTOB —
MockBa: «HaunonansHoe oopazoBanuey, 2026. - 335

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Sk whE

bubmuorexa LIOK https://urok.apkpro.ru/

https://edsoo.ru/konstruktor-rabochih-programm/

S-xnacc https://www.yaklass.ru/

Hudoypox https://infourok.ru/

OUIIN https://ege.fipi.ru/bank/index.php?proj=BA1F39653304A5B041B656915DC36B38
Pemry EI'D https://phys-ege.sdamgia.ru/
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