MYHHUIHMIAJBHOE OBIIEOBPA3OBATEJILHOE YYPEXK/JIEHHUE
«CPEJHSISL IIKOJIA Ne 31 KPACHOAPMEMCKOI'O PAMOHA BOJITOI'PATA»

MaBnbik Cepren

Moanucan: Maenbik Cepreit AHaTONbLEBUY

DN: C=RU, S=Bonrorpaackas obnacrtb,
L=Bonrorpaa, T=AupekTop, O="
MYHULIMMANBHOE OBLEOBPA30BATEBHOE
YYPEXLEHVE ""CPEOHAA LWKONA No. 31
KPACHOAPMEWCKOIO PAVIOHA

YTBepKIEHO

Ha IIeIarorud4eckoM COBETE
MOY CII Ne 31

ot 28.08.2025 . Ne 02

BgeneHo B geicTBHE
npukazom o MOV CIII Ne 31
ot 29.08.2025 r. Ne156
Hupexrop MOY CHI Ne 31

BONIrOrPAOA"", CHUINC=06873154289,
MNHH=344805105342, E=school 31@volgadmin.ru,
G=Cepreit AHaTonbesuy, SN=MaBnbik, CN=lNaBnbik
Cepreit AHaTonbeBnY

OcHoBaHMe: st NOATBEPXAAto 3TOT JIOKYMEHT CBOEM
yAoCTOBepstoLLEN NOANUCHI0

AHaTONbLEBUY
C.A. I1aBabIk

CornacoBaHo
Ha MO yuurenei npeaMeTOB
MOJINTEXHUYECKOTO LMK

27.08.2025 r., mpotokos Ne 01

PabGouyas nporpamma
1o y4eOHOMY npeaMeTy
«Duzuka»
aasa 10 - 11 kaaccoB
(yriy0Js1eHHbIH YPOBEHb)
Ha 2025 - 2026 yuyeOHblii 107

Yaurens pu3nku
Honrosa Mpuna BacunseBHa



Padouas nporpamma no yueo0Homy npeamery «@usuka» (yriyoJaeHHbIH YPOBEHb)
IHosicHuTeIbHAA 3alIUCKA

Pabouas mporpamMma 1o ¢pu3MKe Ha ypOBHE CPEAHEro 001ero oopa3oBaHus cOCTaBIeHa HA OCHOBE TPeOOBaHMIA
K pe3ylbTaraM OCBOCHHUS NpPOTrpaMMBbl cpeiHero obmiero obOpasoBanus PDenepanbHOrO TOCYAAPCTBEHHOTO
00pa3oBaTeIbHOrO CTaHAApPTAa CpenHero oOIero oOpa3oBaHUs, YTBEPXKAEHHOTO IpuKa3oM MuHHCTEpCTBa
npocsemenus: Poccuiickoit @enepanmu ot 12.08.2022 No732 «O BHeceHHMM H3MEHEHHH B (eaepalbHbIHA
rOCYJapCTBEHHBI 00pa30BaTENbHBIA CTaHAAPT CpeOHEro OoOIIero oOpa3oBaHUs, YTBEP)KICHHBIH IPUKA30M
MunuctepctBa obpasoBanust 1 Hayku Poccuiickoit @eneparmu ot 17.05.2012 Ne 413 «OO6 yTBepKacHUH
(enepaabHOro rocy1apcTBEHHOT0 00pa30BaTEIbHOTO CTaHJApTa CPelHEro 00IIero oopa3oBaHus», GeaepaabHO
00pa3oBaTeIbHON MpPOrpaMMbl CpeAHEro obuiero oOpa3oBaHMA, YTBEPXKICHHOM mpukazoM MuHHCTEpCTBa
npocBenienns Poccuiickoit @epepamuu ot 18.05.2023  Ne 371, mpukazoM MuHHCTEpCTBa MPOCBELIEHUS
Poccuiickoii ®enepamuu ot 09.10. 2024r. Ne704 «O BHECEHHMH H3MEHCHMH B HEKOTODBIC IPHKA3bI
MunncrepctBa mpocBemienns Poccuiickoit ®Depepanun, Kacarommecs (efepanbHBIX  00pa30BaTEIbHBIX
MporpaMM Ha4yaJIbHOTO 00IIero o0pa3oBaHMs, OCHOBHOI'O OOIIEro o0pa3oBaHMs W CPEAHErO OOIIEro
o0pa3oBaHUs», a TAK)KE OPUEHTHPOBAHA HA IEJIEBBIE IPUOPUTETHI, CPOPMYITHPOBAaHHEIE B (eiepalibHON paboueit
IIporpaMme BOCIIUTaHUSA.

[Iporpamma mo ¢Qu3mke Ha ypoBHE CpemaHero oOmiero obpa3oBaHHs pa3paboTaHa Ha OCHOBE TOJOXKCHHU U
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTelbHOW Mporpammebl, mpeacraBieHHbIXx B OI'OC
COO, a takxe ¢ yu€tom denepansHoi pabodei mporpaMMbl BociuTaHus v KOHIENIMK MperogaBanus yaeOHOTO
npenmera «®Dusnka» B oOpa3oBaTeNbHBIX opraHm3auusx Poccuiickoit @enepannu, peaiu3yOMUX OCHOBHBIC
o0pazoBaresbHbIE TPOTPaMMBI.

[Iporpamma 1o ¢usuke omnpeaenseT o0s3aTeNbHOE NPEIMETHOE COJEp’KaHUE, YCTAaHABIMBAET
PEKOMEHIYeMYIO TIOCJIEIOBATEIIEHOCTh M3YYEHHS TEM W pa3elioB YU4eOHOro MpenMeTa ¢ Y4EToM
MEXIMPEIMETHBIX U BHYTPUIPEIMETHBIX CBsI3ed, JIOTHKM y4eOHOro Tpollecca, BO3PACTHBIX
ocobenHocTell oOyuatomuxcsa. [Iporpamma mno ¢usnke maéT TMpeacTaBICHHE O LENAX, COIACP’KaHUH,
o01ieil ctpareru 00y4eHHsI, BOCIIUTAHUS U Pa3BUTHUS 00yUaIOIUXCsl CPEICTBAMU y4EOHOTO MpeaMeTa
«Pu3nkay» Ha yriyOJEHHOM YpOBHE.

N3yuenue kypca pu3uku yriyOJa€HHOTO YpOBHS MO3BOJISIET peain30BaTh 3aJau MpodeccHoHaTbHON
OpPHEHTAIlH, HAINPaBICHO HA CO3JaHHE YCIOBUH [UIS TIPOSIBICHUS CBOMX WHTEIUICKTYaJbHBIX |
TBOPYECKHX CIIOCOOHOCTEH KaXIbIM OOYYaIOIIUMCS, KOTOpble HEOOXOAUMBI JJsl MPOIOKEHHS
o0pa3oBaHMs B OpTaHU3AIMIX MTPOHECCHOHATHROTO 00pa30BaHuUs MO PA3IMYHBIM (PU3UKO-TEXHUYECKIM
Y UH)XKCHEPHBIM CIEIIHATbHOCTSIM.

B nporpamme mo ¢u3mke omnpenensrorcs IJIaHUPYEMble pe3yJbTaThl OCBOCHHS Kypca (M3HWKHA Ha
YPOBHE cpenHero ooOmiero oOpa3oBaHMs: JIMYHOCTHBIE, METalpeaMETHble, IpeIMeTHble (Ha
yriyosnéHHOM ypoBHE). HaydHO-METOMONIOTHYeCKON OCHOBOM isg pa3paboTKu TpeOoBaHUH K
JTUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM pe3yibTaTaM OOYYaroIIMXCs, OCBOMBIINX MPOTrPaAMMY
o (U3MKe Ha YPOBHE CpPEeaHEro o0Iero oopa3zoBaHus Ha YriIyOJIEHHOM ypOBHE, SBJISETCS CUCTEMHO-
JesTeTbHOCTHBIN MOIXOI.

[Tporpamma 1o ¢pu3MKe BKIFOYALT:

IUTAHUPYEMBIE PEe3YNbTaThl OCBOCHHS Kypca (U3MKM Ha yYriayOJI€HHOM YpOBHE, B TOM YHCIE
MPEMETHBIC PE3YIBTATHI IO TO1aM O0yJICHHUS;
cojiepkanue yueoHoro npeamera «Dusmkay mo rogaM o0ydeHusl.

[IporpamMa 1o (u3MKEe MMEeT MPUMEPHBIM XapaKTep W MOXXET OBITh HCIIOJB30BaHA YUUTEISIMHU
(U3HUKY 7151 COCTaBJICHUS CBOMX PaOb0YHX MPOrpamM.

[Tporpamma 1o (u3HKe MPETOCTABISAET BO3ZMOKHOCTH ISl PEATH3alUN PA3TUYHBIX METOANYECKHX
MOJIXO0JIOB K MPEMoAaBaHui0 (U3UKH Ha YIITYOJIEHHOM ypOBHE IIPU YCIOBHH COXPaHEHUs 00s3aTENbHOMN
4acTU COJIepKaHus Kypcea.

du3mka Kak Hayka o Hanbosiee oOIIMX 3aKOHAX MPHUPOJIbI, BHICTYIAsl B KaueCTBEe y4eOHOro MmpeaMeTa
B IIIKOJIC, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY 3HaHUW 00 okpyxkaroriem mupe. [IIkompHBII Kypc



Gbu3MKM — CcHUCTEMOOOPAa3yIOUUi IS €CTECTBEHHO-HAYyYHBIX YYEOHBIX NPEIMETOB, IOCKOJIbKY
¢du3nuecKkue 3aKOHBI JIe)KAT B OCHOBE TPOIECCOB W SIBICHUH, M3ydaeMbIX XUMHUEH, OHOJIOTHEH,
¢duszmveckoil reorpadueit u actpoHomuen. lcmonb3oBaHWEe M aKTUBHOE NpPUMEHEHHE (HU3UYECKUX
3HaHUI ONpPENeNuIo XapakTep U OypHOe pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cepe SHEPreTHKH,
TPaAHCIOPTa, OCBOEHHUS KOCMOCA, TOJTy4YEHHUsI HOBBIX MAaTepUANIOB C 33JJaHHBIMU CBOWcTBaMU. M3yueHue
¢U3MKH BHOCUT OCHOBHOM BKJIaJg B (OPMHPOBAHME €CTECTBEHHO-HAYYHOW KApPTHHBI MHpa
oOyuatoierocsi, B GOpMUPOBAaHUE YMEHHI NMPUMEHSATh HAYYHBIA METOJ MO3HAHHS MPU BHINOIHEHUU
UMH y49eOHBIX UCCIICTOBAHHIA.

B ocHOBy kypca (u3uKu Ha ypoBHE cpeiHero oOuiero oOpa3oBaHuUs MOJOKEH psAl HJIIEeH, KOTOpbIe
MO’KHO PacCMaTpUBaTh KaK MPUHLIUIIBI €r0 IIOCTPOCHUSI.

Wnes nenoctHocTH. B cooTBeTcTBUM ¢ HEl Kypc SIBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COICPKHUT
MaTepuall U3 BCEX Pa3lesioB (DM3MKH, BKIIOYAET KaK BOMPOCHI KJIACCHYECKOH, TaK U COBPEMEHHOU
bu3uKH.

Wnes renepanuzanuu. B cooTBeTcTBUM C Hell MaTepualn Kypca pu3nku o0beTuHEH BOKPYT (PU3NIECKUX
Teopuil. Benymum B Kypce sBisgerca (OpMUPOBAHHUE NPECTABICHUNH O CTPYKTYPHBIX YPOBHAX
MaTepHH, BEIIECTBE U TMOJIE.

Wnes rymanutapusanuu. Peanu3zanus uaen npeanoiaaraeT UCHoIb30BaHie TYMaHUTApPHOTO MTOTEHIIUAaIa
¢u3nvecKkoil HayKd, OCMBICICHHE CBS3M pa3BUTUs (PU3MKH C pa3BUTHEM OOINECTBA, a TaKXkKe C
MHUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIPOOIeMaMHu.

Wnes npuxnagHoil HanpaBieHHOCTH. Kype ¢u3uku yriny0iaEHHOrO ypoBHS MpeArnoaaraeT 3HakOMCTBO C
IIUPOKUM KPYTOM TEXHHUECKUX U TEXHOJIOTHYECKUX MPUIIOKEHUN U3YYEHHBIX TEOpHil U 3aKoHOB. [Ipu
3TOM PacCMaTPHUBAIOTCS HA YPOBHE OOIIMX MPE/ICTABICHUI U COBPEMEHHBIE TEXHUYECKHE YCTPOUCTBA, U
TEXHOJIOTHUHU.

Wnes sKojOrM3aluy peajn3yercss MOCPEICTBOM BBEIEHHS DIIEMEHTOB COJCPKAHUSA, IMOCBSIIEHHBIX
HKOJIOTMYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHbI C PA3BUTHEM TEXHHUKH M TEXHOJIOTUH, a
TaKxke 00CyKACHUS IPOOIeM PalMOHAIBHOTO IPUPOJIOTIONB30BAHUS U SKOJIOTHUECKOM OE30MaCHOCTH.

OcBoeHue cofiep>kaHus porpamMmMbl 0 (pU3MKe CTPOUTCS HA MPUHIMIIAX CUCTEMHO-/1EATEIIbHOCTHOTO
noaxoxaa. Jlist pu3uKM peanuzaius 3TUX MPUHIUIIOB 0a3UpyeTcsl Ha NCIIOIB30BAHUN CAMOCTOSTEITLHOTO
HKCIEpUMEHTa Kak IOCTOSIHHO JeHcTBYyromero ¢akropa ydyeGHoro mporecca. [nga yriay6aéHHOro
YPOBHSI — 3TO CHCTEMA CaMOCTOSITEIbHOTO YIYEHUYECKOTO SKCIIEPUMEHTA, BKIIFOUYAIOIETO (PpOHTATIbHEIC
YYEHHUYECKHUE ONBITHI IPH U3YYEHUH HOBOTO MaTepuana, JadopaTopHbie paOoThl U paboThl IPAKTUKYMA.
[Ipu >TOM BO3MOXHBI JIBa CIOCOOa peanu3anuu (QHU3MUECKOro NpakTUKyma. B mepBom ciydae
IPAaKTUKYM IpoBouTcs 1160 B KoHIe 10 u 11 xnaccos, 1u60 mocie nepBoro ¥ BTOPOro Moayroauil B
KOKJIOM M3 J3TUX KiIaccoB. BTopoil cmoco® — 3To uHTerpamusi paboT MpakTUKymMa B CHCTEMY
na0opaTOpHBIX padoT, KOTOpbIE MPOBOAATCSA B Ipolecce M3ydeHHs pasnena (temsl). Ilpu sTom mop
paboTaMu TMpakTHKyMa ITOHMMAETCS CaMOCTOSITENIbHOE WCCIIEeIOBAaHNE, KOTOPOE IPOBOAUTCS IIO0
PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOT0 BUJa O€3 MOIIaroBOil HHCTPYKIIHH.

B nporpamme no ¢usuke cucreMa yueHHUECKOTO SKCIIEPUMEHTA, 1a00paTOPHBIX padoT U MpaKkTUKyMa
NpeJCTaBIeHa €IWHBIM IepeuHeM. BpIOop TeMaTuKu A 3THUX BUAOB YUYEHHYECKHUX IMPAKTHUYECKHX
paboT OCYIIECTBISIETCS yYaCTHUKAMU 00pa30BaTEbHOTO TMpoOIlecca HCXOId W3 OCOOEHHOCTEH
MOYPOYHOTO TUIAHUPOBAHMS U OCHAlIeHUs KaObuHeTta (usuku. IIpum sTOM oOecrieunBaeTcsi OBIIAJCHHUE
O0yJaroIMMUCS YMEHHSIMH TIPOBOJWUTH TPSIMbIE W  KOCBEHHBIE W3MEPEHUs, HCCICIOBAHUS
3aBUCUMOCTEH (PU3MYECKUX BEIUYHMH U IIOCTAHOBKY OIBITOB IO MPOBEPKE MPEAIOKEHHBIX THITOTE3.

Bonbioe BHUMaHWE YAENsSETCS PEIICHUIO0 PACUYETHBIX M KAYeCTBEHHBIX 3amad. llpuw aTom st
pacu€THBIX 3aJa4 MPUOPUTETOM SIBJISIIOTCA 3a/laud C SBHO 33/IaHHOW M HESIBHO 33JJaHHOM (H3MUECKOM
MO/IEITBIO, TTO3BOJISIONINE TPUMEHSTh M3yYeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pa3Jena
Kypca, TaK M HUHTETpUpys NPUMEHEHHE 3HAaHUM W3 pas3HbIX paszenoB. /[ KayecTBEHHBIX 3ajay
MIPUOPUTETOM SIBIISIIOTCS 3aJlaHUsI Ha OOBSICHEHHE/TIPEe/ICKa3aHue MPOTeKaHUs (QU3NIECKUX SBICHUU W
MIPOIIECCOB B OKPY KAIOIIeH KHU3HH, TpeOyIolIe BbIOopa (PU3NIECKON MOJIETH ISl CUTYyalluu PaKTUKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusimu PI'OC COO k MaTepualbHO-TEXHUYECKOMY OOECIICUCHHIO
y4eOHOro mporecca Kypc Gu3uku yriayoJ€HHOTO ypOBHS Ha YpPOBHE CpefaHero oOmiero oopa3oBaHUs
JOJDKEH HW3ydaThCsl B YCIOBUSIX IIpeAMETHOro kaOunera. B kabOunere ¢(u3uku HOKHO OBITH
HeoOXxoauMoe 1abopaTtopHoe 000pyIOBaHWE JJIsS BBIMOJHEHHWS YKa3aHHBIX B MpoOrpaMme 1o (U3UKe



YUEHHUYECKUX OIBITOB, JIA0OpaTOpHBIX pabOoT M paboT MpakTHKyMa, a TaKXkKe JAEMOHCTPALUOHHOE
o0opynoBaHue.

JleMoHCTpalMoOHHOE 000pyI0BaHUE (POPMUPYETCSI B COOTBETCTBMM C IMPUHLUIIOM MHUHUMAJIbHOU
JOCTaTOYHOCTH M O0ECIEeYMBAET MMOCTAHOBKY MEPEYMCIICHHBIX B MPOTrpaMMe MO (PU3HMKE KIFOUEBBIX
JIEMOHCTpalMi U HUCCIENOBaHMA H3Y4aeMbIX SIBJIEHUM M IPOLECCOB, HSMIMPHUYECKHX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe 0OOpyJOBaHME MJIi YUYEHHMUECKUX IHPAKTUYECKUX paboT ¢opMmMupyercs B BUJE
TEMaTUYECKHX KOMIUIEKTOB U 00ECHeunBaeTCs B pacuéTe OJHOr0 KOMIUIEKTA Ha JIBYX OOYYarOIIUXCS.
TemaTnueckue KOMILIEKTHI JaOOPAaTOPHOro 000PYOBAHUS JOKHBI OBITH TOCTPOEHB! HA KOMIIEKCHOM
MCIOJIb30BAHUH aHAJIOTOBBIX U IH(PPOBHIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM
B BHJI€ IU(POBBIX J1A0OPATOPHIA.

OCHOBHBIMU TIETISIMU U3Y4EHUS (PU3UKU B 00IIEM 00pa30BaHUU SIBISIOTCS:

(dbopMHpOBaHKE HHTEpPECA U CTPEMIICHUS 00YYaIOLMXCsl K HAYYHOMY M3YyYEHHIO IPUPOAbI, Pa3BUTHE UX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE NPEACTABICHUNH O HAy4yHOM METOJ€ IO3HaHUS U (OPMHUPOBAHUE HCCIIEAOBATEIBCKOTO
OTHOIICHHS K OKPYKAIOLINM SIBIICHHUSM;

¢dbopMHpOBaHHE HAyYHOI'O MHUPOBO33PEHUsI KaK pe3ysbTaTa H3y4eHHs OCHOB CTPOCHMS MAaTepuu MU
(byHIaMEHTAIBHBIX 3aKOHOB (DH3HUKH;

¢dopmMHupoBaHHE YMEHUN OOBSCHATH SIBIEHUS C HCIHOJb30BaHUEM (U3MYECKUX 3HAHUMM M Hay4HBIX
JI0Ka3aTeNbCTB;

(dbopMHpoBaHUE MPEICTABICHUHN O posid (PU3MKK AJIS Pa3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTHIL;

pa3BUTHE MpPEICTABICHUA O BO3MOXHBIX cdepax Oyayumed npodeccuoHaIbHON eATENBHOCTH,
CBSI3aHHBIX C (PM3UKOM, IOATOTOBKA K JaJbHEUIIEMY O0YUYEHHUIO B 3TOM HAIPaBJICHUH.

JlocTrkeHune 3THX 1ieneil obecreunBaeTcsl pelieHueM CIeyoIuX 3a/1ad B MIPOLEcce U3yueHHs Kypca
(bu3MKK Ha YPOBHE CpEAHET0 00MIero 00pa3oBaHUs:

npUoOpeTeHne CHUCTEeMbl 3HAaHMM 00 o0mMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOpusx,
BKJIIOYAss MEXaHUKY, MOJIEKYISIpHYIO (HU3UKY, JJIEKTPOJMHAMHUKY, KBAHTOBYIO (M3HUKY H DJIEMEHTHI
acTpo(hu3HKH;

dbopMHUpOBaHHE YMEHUN MPHUMEHSTh TEOPETUUECKUE 3HAHUS Ul OOBSCHEHHS (PM3MYECKUX SIBICHUHN B
IPUPOJIE U AJIS IPUHSITUS MPAKTUUYECKUX PEIIEHUH B TOBCEAHEBHOM KU3HM;

OCBOEHHE CIIOCOOOB pEIIEHUS pa3jMuYHbIX 33/Ja4 C SBHO 33JaHHOM (DU3MYECKOM MOJENbIo, 3ajad,
MOJIPa3yMEBAIOIIUX CaMOCTOSATENIBHOE CO3JaHhe (U3MUECKOM MOJeNM, COOTBETCTBYIOLIEH YCIOBHUAM
3aJla4uM, B TOM YHUCJIE 33]1a4 HHKEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3MYECKHX OCHOB M NMPHHLMUIOB JIEHCTBUSA TEXHUYECKUX YCTPOMCTB M TEXHOJOTMUECKUX
MIPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO CPENY;

OBJIaJICHUE METOJIaMU CaMOCTOSTENILHOTO MJIAHUPOBAHUS U MPOBEIEHUS (PU3UUYECKUX SKCIIEPHUMEHTOB,
aHaJM3a ¥ MHTEPIpETauy HHPOPMAIIUH, OTIPEICICHHUS JOCTOBEPHOCTH TIOIYYEHHOTO PE3YIbTaTa,
CO3JIaHH€ YCIOBUH JJIS pa3BUTHUSI YMEHUI IPOEKTHO-HMCCIIEI0BATEIbCKON, TBOPUYECKOHN 1€ATEIIbHOCTH;
pa3BuTHE UHTEpEca K chepam mpodhecCHOHATEHOMN I TEIIBHOCTH, CBSI3aHHOM C (PU3HKO.

B cooterctBuu ¢ TpedoBanusiMu @PI'OC COO yrnyOnéHHbIH ypOBEHb N3YUeHHs y4eOHOr0 peaMeTa
«®Pu3nKa» Ha YpOBHE CpeJHEro oOiero oopazoBaHusl BHIOMpAETCs 00Yy4arOIIUMUCS, MIAaHUPYIOUUMU
MPOJOIDKEHHE 00Pa30BaHUs 110 CIIEIUATBHOCTAM (PU3HKO-TEXHUUECKOTO MPOdUIIs.

OOmee 9mMCIO 9acoB, PEKOMEHAOBAaHHBIX Ui M3ydeHHus (usuku (yriryOneHHbld ypoBeHb) — 340
gacoB: B 10 kimacce — 170 gacos (5 yacoB B Heaeno), B 11 kimacce — 170 yacoB (5 4acoB B HEJEIIO).
[Ipemiaraemerii B mporpamme 1o (U3HKe TNepedeHb JTabOpaTOPHBIX M MPAKTHYECKUX padOT SIBISIETCS
PEKOMEZIOBaHHBIM, YUUTENb JIelaeT BHIOOp MpoBeneHHs Ja0OopaTOpHBIX pabOT U OMBITOB C YYETOM
MHUBUAYAJIBHBIX 0COOEHHOCTEN 00yJYaroInXCs.

B mnporpamme mno ¢u3umke KaXAOro Kiacca NpeajaraeTcs pe3epB BpPEMEHHU, OTBOAMMBIN Ha
BapHaTUBHYIO YacTh MPOTPAMMBI, COJIEPKAHUE KOTOPOI GOpMHUPYETCS yIaCTHHKaMH 00pa30BaTEIIbHOTO
nporecca. Jlro6as paboyas mporpamMma JOJDKHA TOJTHOCTBIO BKJIIOYATh B ceOs CoAepiKaHUE JaHHOU
MporpamMMBbI 1o (hHU3HUKeE.

Conep:xkanue o0yuenus B 10 kiacce.



Pazoen 1. Hayunuiti memoo nosnanusi npupoowi.

dwuszuka — QyHAaMeHTaNbHas Hayka o mpupoze. HaydHbrii MeTo mO3HAHUS U METOJIbI MCCIEIOBAHUS
(hUBUYECKUX SBIICHUH.

DKCIEepUMEHT U TeOpus B Tpoliecce mo3HaHus npupoasl. Habmonenne u skcriepuMeHT B (hU3HKe.
CriocoObl u3MepeHus (PU3NYECKUX BEIWYMH (aHaJoroBble W LU(POBBIE H3MEpPUTENbHBIE MPHOOPHI,
KOMIIBIOTEPHBIE 1ATYMKOBBIE CUCTEMBI).

[Torpemnoctu u3mMepeHuit Gpu3nYecKux BeTUUHH (aOCOIIOTHASI U OTHOCUTEIbHAS).

MogenupoBanue GU3NIECKUX SBICHUN M MPOIECCOB (MaTepuantbHas TOUKa, aOCOIIOTHO TBEPOE TEIO,
ujeanbHas )KUJIKOCTh, UCANIbHBIN ra3, ToueuHbld 3apsn). ['unoreza. @usndeckuii 3aKOH, TPAHUIIBI €T0
IpUMEeHUMOCTH. Pu3nueckas Teopusl.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOM HaydyHOW KapTUHBI MUpPA, B MPAKTHUYECKOM
JeITeIbHOCTH JIIOACH.

Y4eHnuecKui IKCIEPUMEHT, JIaOOpaTOpHbIE pabOThI, MPAKTUKYM.

W3mepenue cuiapl TOKAa M HAIpPsDKEHHUS B LENU IMOCTOSIHHOIO TOKAa IPU IMOMOIIM aHAJIOTOBBIX M
U (POBBIX U3MEPUTENBHBIX TPHOOPOB.

3nakoMcTBO ¢ nudpoBoii maboparopueii mo ¢usuke. [Ipumepsl n3mMeperns GU3NYECKUX BEIWYHH MPU
MTOMOIIM KOMIIBIOTEPHBIX JaTYHKOB.

Paszoen 2. Mexanuxka.

Tema 1. Kunematuka.

Mexannueckoe JBuxkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOTr0 IBHKeHUs. CucTeMa OTcuéTa.

[Ipsimas u oOpaTHas 3aAa4u MEXaHUKH.

Panuyc-BekTop MaTrepuanbHOM TOUKH, €r0 MPOEKIMH HA OCH CUCTEMBI KOOPAUHAT. TpaeKTopHsl.
[lepemerienue, ckopocTh (CpelHsis CKOPOCTb, MCHOBEHHAs CKOPOCTh) M YCKOPEHHE MaTepHallbHOM
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KOOpaAuHAaT. ClI0’KeHNE IEPEMELIEHUH U CII0KEHHE CKOPOCTEH.
PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJIMHEMHOE JBH)KEHHE. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH,
YCKOPEHHUS U IIYyTH MaTepUAIbHOW TOYKH OT BPEMEHH U MX Tpa(uKH.

CBobogHOe mazeHue. YCKOpeHue cBOOOIHOrO majeHus. [[BuxeHue Tena, OpOIIEHHOrO MOA YIioM K
TOPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH M YCKOPEHMSI MaT€pUaIbHOM TOYKU OT BPEMEHU U UX
rpaduKu.

KpuBonuneiinoe nBrxeHue. J[BUKEHHE MaTEpPUAIbHOM TOYKM MO OKPYKHOCTH. YTJIOBas W JIMHEHHAS
ckopocth. Ilepuon u wacrora oOpameHus. lLleHTpocTpeMuTensHOEe (HOPMAIBHOE), KacaTelbHOE
(TaHreHIMAIbHOE) U TIOJTHOE YCKOPEHNE MAaTepHaIbHOM TOUKH.

TexHnueckue ycTpoiicTBa M TEXHOJIOTMYECKHE MPOLIECCHI: CIIUOMETpP, ABH)KEHHUE CHAPSIOB, LIETIHBIC,
niectepéHyaThle 1 peMEHHBIE Nepeauu, CKOPOCTHBIE TU(THI.

JleMoHcTpanuu.

Monenb cucteMbl 0TCUETa, MIUTFOCTPALlUs KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.

CrniocoObl uccie0BaHus IBUKEHUH.

NnnrocTpanus npeneabHoro nepexoja 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

ITpeoOpa3oBanue NBUKEHUN C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habntonenue nBuxeHus Tena, OpOmEeHHOr 0 MO YII0M K TOPU30HTY U TOPU30HTAIBHO.

HanpaBnienue ckopocTy Npu ABHKEHUU 110 OKPYKHOCTH.

ITpeoOpa3oBaHue yriaoBoil CKOPOCTH B PEIyKTOpE.

CpaBHeHHE TyTe€H, TPACKTOPHil, CKOPOCTEN NBUKEHUS OJHOTO U TOTO K€ TeJla B Pa3HBIX CHUCTEMAaxX
OTCUéTa.

Y4eHnueckuil IKCEPUMEHT, JIabopaTOpHbIE pabOThI, MPAKTUKYM.

N3ydyeHne HepaBHOMEPHOTO JBUKEHMS C LIENBIO ONPENEIEHNSI MTHOBEHHON CKOPOCTH.

N3mepenue yckopeHus MpH NpsSMOJIMHEHHOM PaBHOYCKOPEHHOM JIBH)KEHUU 110 HAKJIOHHOM IJIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHM IIPU PABHOYCKOPEHHOM JBH>KEHHUU.

W3mepenue yckopeHUss CBOOOJHOrOo TajaeHUs (PEKOMEHJIOBAHO HCIOIb30BaHHE  IU(PPOBOIt
nabopaTopun).

N3yuenne paBwXKEHUsT Tema, OpOIIEHHOTO TOpH30HTAIbHO. I[IpoBepka THIMOTE3BI O TPSIMOM
IIPONOPLUUOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTBIO MI0JIETA U HAYAJIBHOM CKOPOCTBIO TENA.
N3yuenne nBukeHus Teaa Mo OKPY>KHOCTH € MTOCTOSTHHOM 110 MOJIYJIIO CKOPOCTBIO.



HccnenoBanue 3aBUCMMOCTH IIEpHOAa 00palleHnss KOHHYECKOro MasiTHUKA OT €ro MapaMeTpoB.

Tema 2. Jlunamuka.

[TepBoiii 3akoH Hprotona. MHepumanbHble cucTeMbl OTcu€ra. [IpuHIMI OTHOCUTENBHOCTH [ 'anmuies.
HeunepuuansHbie cuctemMbl 0TCUETa (ONpeeIeHue, IPUMEPHI).

Macca tena. Cuna. [IpuHIUn cynepno3uiuy Cuil.

Bropoii 3akoH HproTOHA [U1s1 MaTEpUAIIBHON TOYKH.

Tpernii 3akoH Hpr0TOHA 111 MaTepragbHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPaBUTALIMOHHON 1 MHEPTHOW MacCCBhI.

Cuna TspKecTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOIHOTO Ma/IeHUs OT BBICOTHI Ha/l OBEPXHOCTHIO TJIaHETHI
U OT reorpaduueckoil mupoTsl. J[BrKeHrne HeOECHBIX Tl U MX CIIyTHUKOB. 3akoHbl Kerutepa. IlepBas
KOCMHYECKAsi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tena. Bec Tena, ABMKyIIErocst ¢ yCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHs CKOJIbKEHUS U cuiia TpeHus nokos. Kosdduuuent tpenus.
Cuna conpoTHBIEHUS NP JBMKEHUU Tela B JKMJIKOCTUM WIM rasze, €€ 3aBUCHUMOCTb OT CKOpPOCTH
OTHOCHUTEJIBHOTO JABUKEHUS.

Hasnenue. I'mapocrarnueckoe napiaeHue. Cuna Apxumena.

TexHnueckue ycTpoOHWCTBA M TEXHOJIOTMYECKHE IMPOLIECCHl: MOJUIMIHUKH, JBHKEHHE HMCKYCCTBEHHBIX
CIIyTHUKOB.

JlemoHcTpanuu.

HaGnronenne nBrXeHHs Tell B MHEPIHAIbHBIX M HEMHEPIUAIBHBIX CUCTEMaX OTCUETA.

[IpuHUUIT OTHOCUTENBHOCTH.

Kauenue nByX LMIMHAPOB WIM ILIAPOB Pa3HOM Macchl C OJUHAKOBBIM YCKOPEHHEM OTHOCUTEIIbHO
HEUHEPLUAIbHON CUCTEMBbI OTCUETA.

CpaBHeHHE paBHOJEHUCTBYIOIIEH NPUIIOKEHHBIX K TEIy CWJI C MPOMU3BEICHHEM MAacChl Tejla Ha €ro
YCKOPEHHE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJil, BO3HUKAIOLUX B PE3YJIbTAaTE B3AaUMOICHCTBUS TEN.

N3mepenne macc no B3auMoOACHCTBUIO.

HesecomocTs.

Bec Tena nmpu yCKOpeHHOM NMOABEME U TIa/ICHUN.

[HeHTpoOE)KHBIE MEXAHU3MBI.

CpaBHEHHE CHJI TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.

Y4eHnueckuil IKCIEPUMEHT, JIaOOopaTOpHbIE pabOThI, TPAKTUKYM.

W3mepeHue paBHOJEHCTBYIOIEH CUJI TP IBUKEHUHU OpyCKa 110 HaKJIOHHOM IIIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCUMOCTH BpPEMEHHU JABM)KEHHsS OpycKa IO HAKJIOHHOM IUIOCKOCTH Ha
3aJJaHHOE PAcCTOSTHUE OT €r0 MacChl.

HccnenoBanue 3aBUCMMOCTU CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3MHOBOM 00paslie, OT UX
nedopMaruu.

N3ydeHue nBUKEHUS CUCTEMBI TeJl, CBA3aHHBIX HUTBIO, NIEPEKUHYTON Yepe3 JETKuil OJI0K.

N3mepenne kodduiiieHTa TpeHUs M0 BeIMYMHE YTI0BOro koddduirenta 3aBucuMoct Fo,(N).
Uccnenoanue nBuxkeHus: Opycka 1o HAKJIOHHOM MIOCKOCTH C MEPEMEHHBIM KO3 PUIIUEHTOM TPEHHUS.
W3ydeHne nBMKEHMS IPpy3a HA BaJLy C TPEHUEM.

Tema 3. CtaTuka TBEpIOTO TENA.

AbcomoTtHo TBEpaoe Teno. [locTynarenbHoe U BpamaTeabHOe ABHKEHHE TBEPAOTO Tesa. MOMEHT CHIIBI
OTHOCHUTENbHO ocu BpamieHus. [lneyo cunbl. CrojkeHue cuil, IpUIOKEHHBIX K TBEpAOMY Teny. LlenTp
TSYKECTH TeJa.

VYcnoBus paBHOBECHS TBEPIOTO TeA.

YcToliunBoe, HeyCTOMUNBOE, 0€3pa3TUIHOE paBHOBECHE.

TexHudyeckne yCTpoWCTBA M TEXHOJOTMYECKHE IIPOLECCHl: KPOHIUTEHH, CTPOMUTENBHBIA KpPaH,
peméryarbie KOHCTPYKIUH.

JleMoHcTpanum.

VYcnoBus paBHOBECHS.

Bunasl paBHOBecHs.

YdeHn4ecKuit 3KCIIEpUMEHT, 1a00opaTopHbIe pabOThl, IPAKTUKYM.

HccnenoBanue ycnoBuii paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPALICHUS.



KoncTpynpoBanue KpoOHIITEHHOB U Pacy€T CUJI YIIPYTOCTH.

N3yuenue ycTOWYMBOCTU TBEPAOTO TEJIA, UMEIOLLIETO ILIOIIAb OIIOPHI.

Tema 4. 3aKOHBI COXpAHEHHUS B MEXAHUKE.

Nmnynbc MaTepuanbHOM TOUYKH, CUCTEMbI MAaTEpPUAIBHBIX TOYEK. L[eHTp Macc cuctembl MaTepranbHbIX
To4ek. TeopemMa 0 IBH>)KEHUH LIEHTPA Macc.

NMiynsc cuiibl 1 M3BMEHEHHUE UMITYJIbCA Tea.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

MomeHT ummysnbca MaTepuanbHOM ToukH. lIperncraBieHne O COXpaHEHMM MOMEHTa HMITyJbCa B
LEHTPAIBHBIX ITOJSAX.

PaGora cuibl Ha MajOM U Ha KOHEYHOM IepemelieHuu. I'paduueckoe npeacraBieHue padoThl CUTIBL.
MOUHOCTD CHIIBL.

Kunernueckass sHeprusi MarepuaiabHOW TOukH. Teopema 00 H3MEHEHHHM KHHETUYECKOW SHEPruu
MAaTepHaIbHON TOUKH.

[loTenuumaneHple W HenoTeHUUanbHble Ccwibl. lloTeHuunanbHas sHeprus. [loTeHunaneHas sHeprus
yrpyro aeGopMUpOBaHHOHN NMPYXHUHBL. [loTeHIMaNbHAs SHEPTUs Telna B OAHOPOJIHOM T'PaBUTALMOHHOM
nonie. [loTeHnmanbHas ’Heprusi Teia B I'PAaBUTALMOHHOM TOJIE OJHOPOJHOrO Inapa (BHYTPU U BHE
mapa). Bropast kocMuueckas CKopocTb. TpeTbsi KOCMUYECKasi CKOPOCTb.

CBsi3p pabOThl HEMOTEHIMATBHBIX CHJI C U3MEHEHHEM MEXaHUYECKOW IHEPrHMH CHCTEMbI Tell. 3aKOH
COXpaHEHUsI MEXaHUYECKON DHEPTUN.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHyiun 1is MIeaNbHOW JKHAKOCTU KakK CIEICTBUE 3aKOHA COXPAHEHUS MEXaHWYECKOU
SHEPIUH.

TexHruyeckue yCTPOMCTBA W TEXHOJOTMYECKHE IIPOLECCHI: JIBUKEHUE PAKET, BOJOMET, KOIEp,
MPYXUHHBIA TUCTOJET, TUPOCKOI, (PUTYPHOE KaTaHUE Ha KOHBKAX.

JeMoHcTpanumu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktnBHOE NBHKEHUE.

N3mepenne MOLHOCTH CUIIBI.

W3meHeHue sHeprun Teia Mpu COBEPILIEHUN PaOOTHI.

B3anMHble mpeBpallleHUs] KMHETUYECKOM M MOTEHLMAIbHOW SHEPruil Mpu ACHCTBUU HA TEJIO CHUIIBI
TS’KECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepruy Ipu CBOOOTHOM MaJICHHH.

Y4eHnueckuil IKCIEPUMEHT, JIaOOopaTOpHbIE pabOThI, MPAKTUKYM.

N3mepenne ummyinbsca Tesaa o TOpMO3HOMY ITYTH.

N3mepenue cuibl TATM, CKOPOCTU MOJIENH 3IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TATH.

CpaBHEHME U3MEHEHUSI UMITYJIbCA TEJla C UMITYJIBCOM CHIIBIL.

HccenenoBanue coxpaHeHUsI UMITYJIbCA IPU YIIPYTOM B3aMOJECHCTBHH.

N3mepenne KNHETUYECKON YHEPTHUH Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHHSI TOTEHIIMAIbHOM HEPTUU NPYKUHBI C pabOTON CUIIBI TPEHUS.

Omnpenenenre pabOTHI CHIIBI TPEHUS MPH JABIKEHUH Tella TI0 HAKJIOHHOM TIIOCKOCTH.

Pazoen 3. Monexynsapuas gpusuxa u mepmoouHamuxa.

Tema 1. OCHOBBI MOJIEKYIIPHO-KMHETUYECKOW TEOPUH.

OCHOBHBIE TOJOXKEHHUST MOJEKYIsIpHO-KMHeTH4Yeckoil Teopun (MKT), ux ombITHOE OOOCHOBaHHE.
Huddys3us. bpoyHoBckoe aBrkeHHE. XapakTep IBMKEHHUS M B3aMMOJCHCTBHS YACTHI[ BEIECTBA.
Monenu cTpoeHHs Ta30B, KUIKOCTEH U TBEPBIX TENl U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE 3TUX
Mozeneil. Macca u pazMepsl Mosiekyi (atoMoB). Konnuectso Bemectsa. [locrossHaas ABorazapo.
TennoBoe paBHOBecue. TemriepaTypa u criocoObl e€ m3mepenus. [llkama remneparyp Llenbcus.

Mogaenp uaealbHOro ra3a B MOJIEKYJISIPHO-KUHETUYECKOW TEOPHUU: YACTHUIIBI I'a3a JIBUXKYTCS XaOTUUYECKHU
Y HE B3aMMOJECHCTBYIOT JAPYT C IPYTOM.

l'a3oBbie 3akoHBL. YpaBHeHue MenaeneeBa—Kianeiipona. AOcomioTHas Temmeparypa (IIkaia
temniepatyp KenbBuna). 3akon [lampTona. M3omporecchl B HACAIBHOM Ta3e C IMOCTOSHHBIM
KOJIMYECTBOM BellecTBa. [ padudeckoe npencrapieHne H30INpOIECCOB: H30TEPMA, U30X0pa, H300apa.



CBs3b MEXKy IaBJICHUEM U CPEIHEU KUHETHUYECKON HEPTHEil MOCTYNATEeIbHOTO TEIJIOBOTO JBHXKEHUS
MOJIEKYJI WJEaTbHOTO Ta3a (OCHOBHOE ypaBHEHHE MOJIEKYJSPHO-KMHETUYECKOM TEOpUM HJICaTHbHOTO
rasa).

CBsi3b a0CONIFOTHOHN TeMIEPAaTyphl TEPMOJTUHAMUYECKONH CHCTEMBI CO CpEIHEH KUHETHUECKON dHEprueit
[TOCTYIATEIBHOIO TEIJIOBOTO JIBHXKEHHS €€ YaCTHUL.

TexHu4yeckue YCTpONCTBA H TEXHOJOTHMYECKHE IMPOLECChI: TEPMOMETpP, OapoMeTp, MOIydCHHE
HaHOMaTEepHUaJIOB.

JleMoHcTpanuuu.

Mopenu 1BUKEHHUS YaCTHULl BELECTBA.

Mopenb OpOyHOBCKOTO JIBUSKEHHUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUYKEHUSI.

Juddyszus sxuarocreit.

Mogens onbita LlTepHa.

[IpuTskeHne MOJIEKYII.

Mopenu KpUCTAIIMYECKUX PEIETOK.

Habnronenue u nccieoBaHme H30IpoIecCoB.

Y4eHnuecKui IKCIIEPUMEHT, JIa0opaTOpHbIE Pa0OTHI, MPAKTUKYM.

HccnenoBanue mporiecca yCTaHOBJICHUS TEIUIOBOTO PAaBHOBECHS MPHU TEIUIOOOMEHE MEXTY Topsdcd U
XOJIOIHOI BOIOM.

W3ydeHne n30TepMHUYECKOTO mporiecca (PeKOMEH0BaHO UCTIOIb30BaHue u(poBoii 1aboparopun).
N3yuenune n30XopHOro mnpoiecca.

N3yuenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSL.

Tewma 2. Tepmonunamuka. TerioBbie MaIIMHBL.

Tepmonunamuyeckas (T/]) cuctema. 3agaHue BHEIIHUX YCIOBUH Ui TEPMOJMHAMUYECKONW CHCTEMBI.
Buemnne u BHyTpeHHue mapamerpbl. [lapaMeTpsl TEepMOIMHAMHUYECKOW CHCTEMBI KaK CpEIHHE
3HAUYEHMSI BEJIMYMH, ONUCBHIBAIOLIUX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nauano tepmonunamuku. CaMONpoU3BOJIbHAS pelaKkcalusl TEPMOJAMHAMUYECKON CHCTEMBI K
TEIJIOBOMY PaBHOBECHUIO.

Mogenps HIE€aIbHOTO Tra3a B TEPMOJMHAMHMKE — CHUCTEMa YpaBHEHMl: ypaBHEeHHE MeHeneeBa—
Kianeiipona u BbIpakeHUE Il BHYTPEHHEN >HEPrUuu. Y CIOBUS NPUMEHHUMOCTH 3TOM MOJENU: HU3Kas
KOHIICHTpAIlUs YaCTHIl, BEICOKHE TeMIepaTyphl. BeipaxkeHue ajis BHyTpEHHEW SHEPTUH OJHOATOMHOTO
UJeaNnbHOro rasa.

KBasucrarnueckue u HeCTaTHUECKUE TIPOIIECCHI.

DnemeHTapHas padoTa B TepMOAMHAMHKE. Bpruucienue paboTel mo rpaduky mpoiecca Ha pV-
TuarpaMme.

Temnmonepenaua kak crnocod W3MEHEHUsS BHYTPEHHEH SHEPruu TEPMOJUHAMHYECKOW CHCTEMBbI 0e3
coBepiieHust padoTsl. KOHBEKINS, TEMIONPOBOHOCTD, U3ITYUYCHHUE.

KonunuectBo Ttemnotrel. TemnoémkocTs Tena. YaenbHas W MOJSpHas TEIUIOEMKOCTH BEIIECTBA.
VYpaBHenue Maiiepa. YienpHas TEMIoTa CropaHusl TOIUIMBA. Pacyér KojmMuyecTBa TEIUIOTHI TPHU
terutonepenave. [lonstre o0 annadbaTHOM Iporiecce.

[lepBbiii 3akOH TepMoaWHaMUKU. BHyTpeHHss sHeprus. KommuecTBo TemioTsl M paboTa Kak Mephl
M3MEHEHUs BHYTPEHHEHN YHEPruu TEPMOJIMHAMUYECKONU CUCTEMBI.

BTtopoii 3akoH TepMOAMHAMUKH JIJIs pABHOBECHBIX MPOIECCOB: YePe3 3aIaHHOE PABHOBECHOE COCTOSIHUE
TEPMOJUHAMHUYECKON CUCTEMBI IIPOXOANT €MHCTBeHHAs aqnadara. AOCOIIOTHAS TeMIeparypa.

BTtopoii 3akoH TepMOIWHAMHKHU JIsl HEPAaBHOBECHBIX IPOIIECCOB: HEBO3MOXKHO TMEPENaTh TEIUIOTY OT
0oJsee X0JIOHOTO Tena k O6onee Harperomy 0e3 komrencauu (Kmaysuyc). HeobpaTumMocTs pUpOaHBIX
IIPOLIECCOB.

[Ipunnune! aeiictBus Ternossix MamuH. KIT/I.

Makcumansnoe 3nauenue KIII. [{ukn Kapno.

DKOJIOTMYECKHUE aCMEKThl UCIIOIb30BAHMS TEIUIOBBIX JABUTraTeNnei. TemnoBoe 3arpsi3HeHHe OKpYXKarolen
Cpelbl.

TexHuueckue ycTpoicTBa U TEXHOJIOTMYECKUE MPOLIECCHI: XOJIOAMIbHUK, KOHIUIIMOHED, TU3EIIbHBIN U
KapOIOpaTOpHBIN JABUraTenu, mapoBas TypOWHa, MOJyYE€HUE CBEPXHHU3KHX TeMIepaTyp, YTHIHM3alus



«TETJIOBBIX» OTXOJOB C MCIOJB30BaHUEM TEIJIOBOIO HACOCA, YTUIM3aAIUsl OMOOPTraHUYECKOTO TOIUIMBA
JUTSL BRIPAOOTKH «TETIOBOW» U 3JIEKTPOIHEPTUH.

JleMoHcTpanum.

V3meHeHne TeMreparypsl Ipy ainadaTn4eckoM pacIIupeHu .

Bo3aymiHoe oruuso.

CpaBHeHHE YIENbHBIX TEIUIOEMKOCTEH BEIIECTB.

CriocoObl M3MEHEHUST BHYTPEHHEH YHEPTHUH.

HccnenoBanue aanabaTHOTro mporecca.

KomnbrorepHbie MOJENH TEIUIOBBIX IBUraTeseH.

YdeHU4ecKuit SKCIIEpUMEHT, 1a00opaTopHbIe PadOThl, IPAKTUKYM.

N3Mepenne yienbHONU TeMIOEMKOCTH.

HccenenoBanue npouecca OCTbIBAHUS BELIECTBA.

HccnenoBanue aquabaTHoro mporecca.

N3ydyeHne B3aMMOCBSI3M SHEPIUU MEXMOJIEKYJISIPHOTO B3aMMOJECHCTBUS M TEMIEpPaTyphbl KUICHUS
JKUIKOCTEH.

Tema 3. ArperaTHble cocTosiHUS BeliecTBa. Pa3oBble NEPEXOIbI.

[TapooOpa3oBanue u koHaeHcanus. VicnapeHue u KureHue. Y qesbHas TeroTa napooopa3oBaHusl.
HaceiiienHele ¥ HeHachllleHHbIE Mapbl. KadecTBeHHas 3aBUCUMOCTh IUIOTHOCTH W JIaBJICHUS
HACBILIEHHOTO Mapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00bEMa HACBILIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIEpaTypbl KUIICHUS OT JABJICHUS B KUJIKOCTH.

BrnaxnocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTENbHAS BIAXKHOCTb.

Teépmoe teno. Kpucrammnyeckue u amopdHbIie Tena. AHH30TPOIUS CBOMCTB KpUCTAILIOB. [LnaBieHue u
KpucTaymu3anus. Y ieiabHas Tersiora miasneHus. Cyonumanus.

Hedopmamuu tBEpHoro Tema. Pactsokenme m coxatme. Chosur. Moxayns FOwnra. Ilpemen ympyrux
nedopmariuii.

TennoBoe paciupeHue XKuaKoCTel U TBEPABIX Tesl, 00bEMHOE U JIMHEHHOE paciipeHue. AHrapMOHU3M
TEIUIOBBIX KOJIEOAHUU YacTHIl BEUIECTBA KaK MPHUYMHA TEIJIOBOTO pACHIMpPEHUs Tell (Ha KaueCTBEHHOM
YPOBHE).

ITpeoOpa3oBanue sHepruu B (ha30BBIX MEPEX0ax.

VYpaBHeHuUE TEIJIOBOTO OaaHca.

[ToBepxHocTHOe HaTsKkeHHe. KoadduimeHT moBEepXHOCTHOrO HaTsHKeHUsA. KanuuispHbie sSBICHUS.
JlaBiieHre o UCKPUBJIEHHON OBEPXHOCTHIO kuaKocTu. dopmyia Jlamnaca.

TexHnyeckue yCTpoilCTBA U TEXHOJIOTMYECKUE TIPOLIECCHI: JKUIKHE KPHUCTAIUIBI, COBPEMEHHBIE
MaTepuabl.

JleMoHcTpanuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCBILIEHHBIX M1APOB.

Kunenne. Kunenue npu noHWKEHHOM JIaBJICHUH.

N3mepenue cuiipl MOBEPXHOCTHOTO HATSKEHUS.

OMBITHI ¢ MBUIBHBIMHU THIEHKAMH.

CmauuBaHue.

Kanunnsipusie siBneHus.

Moneny HEeHbBIOTOHOBCKOM KUAKOCTH.

Crioco0ObI M3MEPEHHS BIAKHOCTH.

WccnepoBanue HarpeBaHus U MUIABJIICHUS KPUCTAINTMYECKOTO BEILIECTBA.

Buner nedopmanuid.

Habnronenue manbix qegopmanuii.

Y4eHnueckuit IKCEPUMEHT, JIaOopaTOpHbIE pabOThI, MPAKTUKYM.

N3ydeHune 3aKkOHOMEPHOCTEN UCTIAPEHUS KU IKOCTEH.

N3mepenne yaenbHOU TEIIOTHI IIJIaBICHUS JIbA.

N3yuyeHue CBOMCTB HACBHIICHHBIX I1aPOB.

N3mepenue abCoIOTHOI BIIaXHOCTH BO3/yXa U OIIEHKA MAacChl MApOB B IIOMEIICHHUH.

N3mepenue ko3 uirieHTa moOBEpXHOCTHOTO HATSIKEHUSI.

N3zmepenne monyns FOHra.



HccnenoBanue 3aBUCUMOCTH AepopMaliii pe3nHOBOTO 00pa3siia OT MPHJIOKEHHOM K HEMY CHJIBI.

Pa3zoen 4. Dnexmpoounamuxa.

Tema 1. DnekTpuyeckoe mnose.

OnexTpuzanus Tel U €€ MNPOSBICHMs. OJEKTpUYECKU 3apsi. J(Ba BuAA 3JIEKTPUUECKHUX 3apsiioB.
[IpoBOHMKHM, AMAIEKTPUKU M IOJYNPOBOJHMKU. ODJEMEHTApPHBIA 3JIEKTPUYECKUN 3apsAl. 3aKOH
COXpaHEHUs IEKTPUIECKOr0 3apsia.

B3aumoneiictue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyioHa.

OnexTpuueckoe nojie. Ero nelicTBrue Ha 3J€KTPUUECKUE 3apSAbL.

Hanpsoxkénnocts anektpuueckoro mnois. [IpoOubiit 3apsan. JIuHuM HanmpspKEHHOCTH 3JIEKTPUUYECKOTO
noJis. OAHOPOHOE IEKTPUUYECKOE TTO0JIE.

[loTeHIManbHOCTh  3JEKTPOCTATHYECKOro  mosisl.  Pa3HOCT  MOTEHUMAIOB U HaIpshKEHHE.
[TorennmanpHas dHEprus 3apsAja B JIEKTPOCTaTUYECKOM Iosie. [loTeHnma 3JeKTpocTaTH4eCcKOro moIs.
CBsi3p HanpsHKEHHOCTH TOJS M Pa3HOCTH MOTEHLHMAJIOB Ul AJIEKTPOCTATUYECKOro Moy (Kak
OJIHOPOJ/IHOTO, TAK U HEOJTHOPOAHOI0).

[IpuHUUMI Cyneprno3uuu JIEKTPUUECKUX MOJEH.

[Tone Toueunoro 3apsina. [lone paBHOMepHO 3apspkeHHOH cdepsl. [lone paBHOMEPHO 3apsKEHHOTO 1O
00bémy 1mapa. [lome paBHOMEpPHO 3apsiKEHHOW OECKOHEYHOW TIIOCKOCTU. KapTuHbl nuHUM
HanpspKEHHOCTH ATUX MOJIEH M SKBUIIOTEHIIUAIBHBIX TIOBEPXHOCTEH.

[IpoBOIHUMKY B 3EKTPOCTATUUECKOM I0JI€. Y CIIOBUE PABHOBECUS 3apsI0B.

JIMDIIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JI€. [[ManeKkTpudeckas MpoOHULaeMOCTh BELIECTBA.
Konnencarop. D11eKTpOEMKOCTh KOHAEHCATOPA. DINEKTPOEMKOCTh MJIOCKOIO KOHJIEHCATOPA.
[TapamtensHOE coequHeHHE KOHIeHcaTopoB. [lociaenoBarenbHOe COEIMHEHNE KOHIEHCATOPOB.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

JIBr>KeHUE 3apsKEHHOM YaCTULBI B OJJHOPOJIHOM 3JIEKTPUYECKOM TI0JIE.

TexHuueckue  yCTpOHMCTBA M TEXHOJOTMYECKHME  IPOLECCHI:  JJIEKTPOCKOI,  3JIEKTPOMETP,
NIEKTPOCTaTUYECKAss  3aIlMTa,  3a3€MJICHHE  DJIEKTPONPUOOpPOB,  KOHAEHCATOPbI,  I'€HEpaTop
Ban ne ['paada.

JleMoHcTpanum.

YCTpoUCTBO U MIPUHIUIL ACUCTBUSA JIEKTPOMETPA.

DEeKTpUUECKOE MO0JI€ 3apsyKEHHBIX IIaPHUKOB.

DNeKTprUYecKoe MoJie ABYX 3apsKEHHBIX TUIACTHH.

Mopens snexkTpocTatudeckoro reneparopa (Ban ne I'paada).

IIpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DneKTpocTaTUYeCKas 3alluTa.

YCTpoHCTBO U IEUCTBUE KOHAEHCATOPA ITIOCTOSSHHOM U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATopa OT IUIOIIAAM IUIACTHH, PACCTOSHUS MEXIY
HUMH U JUAJIEKTPUYECKOU MPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOT0 OISl 3apsyKEHHOT0 KOHEHCATOPA.

3apsika U pa3psKka KOHAEHCATOpa 4Yepe3 PeE3UCTop.

Y4eHnueckui IKCEPUMEHT, J1abopaTOpHbIE Pa0OTHI, MPAKTUKYM.

OrueHka cuil B3auMOICHCTBUS 3apSyKEHHBIX TEll.

Habioienne npeBpalieHus SHEPTruu 3apsKEHHOT0 KOHJIEHCATOpa B SHEPTUI0 U3JTyUEHUs CBETOINO/1A.
N3yuyenue nmpoTekaHus TOKa B LENIH, COACPKALIEH KOHIAEHCATOP.

Pacnipenenienre  pa3HOCTHM MMOTEHLMAJIOB (HANpsOHKEHWS)) TPU  TOCIEIOBATEIbHOM  COETUHEHUH
KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. [IoCcTOAHHBIN 2IEKTPUUECKUN TOK.

Cuna toka. [TocTOsSIHHBIN TOK.

VYcnoBus CylecTBOBaHUS IOCTOSTHHOIO 3JIEKTPUUECKOro Toka. Mcrounuku Toka. Hanpsoxkenuwe U m
SMIC é&.

3akoH OMa 1t yyacTKa LETH.

DIEeKTpUYECKOE COMPOTUBIIEHHE. 3aBUCHMOCTh CONPOTHBIIEHHS OJHOPOAHOTO NPOBOJHUKA OT €ro
JUIVHBI U IJIOLIAU TIOIIEPEYHOr0 CEUCHHUs. Y IETIbHOE COIIPOTUBIICHUE BEIIECTBA.



[TocnenoBarenpHOE, MapajiebHOE, CMEHNIAHHOE COECIWHEHHE MPOBOAHUKOB. Pacuér pa3BeTBIEHHBIX
anekTpuueckux nenei. [pasmia Kupxroda.

Pabota snekTpuueckoro Toka. 3akon Jxoymns—JIenma.

MoIHOCTb 31EKTPUUYECKOT0 TOKA. TemnoBasi MOLUTHOCTD, BbIIIEIsIEMAast HA PE3UCTOPE.

OJIC u BHYTpEHHEE COINPOTHBIICHHE WCTOYHMKAa TOKa. 3akoH Owma Juisi TOJHOH (3aMKHYTOM)
BJIEKTPUYECKOM e, MOIIHOCTh UCTOYHUKA TOKa. KOpoTKOEe 3aMbIKaHKeE.

KoHneHcarop B ienu moCTOSIHHOTO TOKa.

TexHnuyeckue ycTpoiCTBa U TEXHOJIOIMUECKHE IPOLECCHI: aMIEPMETpP, BOJIBTMETP, PEOCTAT, CUETUUK
ANEKTPUYECKON SHEPTUH.

JleMoHcTpanuuu.

N3mepenue cuiibl TOKa U HAPSHKEHMS.

HccnenoBanue 3aBUCHUMOCTH CHJIbI TOKA OT HANpsKEHUS JUISL PE3UCTOpA, JIAMIIbl HAKaJIMBAaHUA U
CBETOAMO/1A.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JIJIMHBI, IUIOIIAJIA IONEPEUHOrO
CEYEHMS U MaTepHaa.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT COIIPOTUBIICHUS IIPU IIOCTOSTHHOM HAIIPSKEHUH.

[Ipsimoe uzmepenue DJIC. KopoTkoe 3aMblkaHKe TaJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETrO
COIPOTHBIICHUS.

Crioco0Obl coeTMHEHMUST ICTOYHUKOB ToKa, DJIC OGarapei.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEXKIY IOJI0OCAMU UCTOYHUKA TOKA OT CHJIbI TOKA B LIEIH.
Y4eHnueCcKui IKCIIEPUMEHT, J1a00opaTOpHbIE pabOThI, MPAKTUKYM.

HccnenoBanue cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoTUBICHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIIPSDKEHUS JJIs JIaMIIbl HAKaJIUBaHMUSL.

YBenuueHue npesesia u3MepeHus amrnepMmeTpa (BoIbTMETpa).

N3mepenune D/IC v BHYTPEHHETO CONPOTHUBIICHUS UCTOYHUKA TOKA.

Uccnenoanue 3asucumoct 3/1C ralbBaHU4ECKOT0 2JIEMEHTa OT BPEMEHHU [PU KOPOTKOM 3aMbIKaHUH.
HccnenoBanune pa3HOCTH MOTEHIMATIOB MEXKIY MOJF0OCAMU UCTOYHUKA TOKA OT CHJIbI TOKA B LIEMH.
HccnepoBanue 3aBUCMMOCTH MOJIE€3HONM MOIIIHOCTH MCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku B pa3inMuHBIX Cpeax.

DneKkTpruyecKasi IPOBOJAUMOCTh PA3IMYHBIX BEIIECTB. DJIEKTPOHHAS MPOBOJAUMOCTb TBEPABIX METAJIOB.
3aBUCUMOCTb COITPOTUBIIEHUS] METAJUIOB OT TeMnepatypbl. CBEpXIIPOBOAUMOCTD.

DneKkTpruyecKkuil TOK B Bakyyme. CBOMCTBA AEKTPOHHBIX MTyYKOB.

[TonynpoBonHuku. CoOCTBEHHass W NpUMeEcHas MPOBOJAMMOCTH MOJIYNMPOBOJHUKOB. CBoiicTBa p—N-
nepexoa. [lomynpoBogHUKOBBIE TPHOOPHI.

DONEeKTPUYECKU TOK B JJIEKTPOJUTAX. OJEKTPOJMTHYECKAS JUCCOIMAIUA. IJICKTPOJIU3. 3aKOHBI
®dapajnes 111 3JIEKTPOIHN3a.

OnexTpuueckuid TOK B razax. CamMOCTOSITENbHBI UM HECAMOCTOATEIbHBIA pa3psa. Paznuunble THUIBI
CaMOCTOATENbHOTO pa3psaa. Monuus. [1na3zma.

TexHUuyeckre yCTpoHCTBa U MPAKTHUECKOE MPUMEHEHHE: Tra30pa3psAaHbIe JIAMIIbl, JJIEKTPOHHO-Ty4YeBast
TpyOKa, MOJIYMPOBOJHUKOBBIE TPHOOPHI: HOMA, TPAH3UCTOpP, (OTOAMOMA, CBETOJIMOJ, TadbBaHUKA,
padbuHUpPOBaHNE ME/H, BBITUTABKA aTFOMHHHUS, JIEKTPOHHAS MUKPOCKOIIHS.

JleMOHCTpanuu.

3aBUCUMOCTh COIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3AEKTPOIUTOB.

3akoHbI 2nekTposnza Papanes.

HckpoBoii pa3psii 1 IpOBOJAUMOCTb BO3/1yXa.

CpaBHeHHE TPOBOJIMMOCTH METAJIJIOB U MOJIYIPOBOIHHUKOB.

OAHOCTOPOHHSISI TPOBOJUMOCTD AUOJA.

Y4eHnueckui IKCIEPUMEHT, JIabopaTOpHbIE pabOThI, MPAKTUKYM.

Habmonenue anekrpornusa.

N3mepenue 3apsaa 0JHOBAJIEHTHOIO HOHA.

HccnepgoBanue 3aBUCUMOCTH COITPOTUBIICHHS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHOM XapaKTEePUCTUKH AUO/IA.



QusuuecKuil nPaKmuKym.

CrocoObl  W3MepeHus: (U3MUYECKUX BEIWYUH C HCIOJIB30BAHMEM AHAIOTOBBIX U IU(POBBIX
U3MEPUTENIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCOJIOTHBIE U OTHOCUTEJbHBIE
MOTPEIIHOCTH U3MEpEHUH Pu3ndeckux BenuunH. OTeHKa TPaHUI] TOTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX M3MEPEHUMN, MCCIEAOBAHUN 3aBHCUMOCTEH (PU3NUYECKMX BEIMYMH, MPOBEpKa
MPEJIOKEHHBIX THUIIOTEe3 (BBIOOp M3 paboOT, OMMCAHHBIX B TEMATHUYECKHX pa3zjeniaX «YdeHWYCCKUi
AKCIIEPUMEHT, J1a00paTOPHBIE PAaOOTHI, MPAKTUKYM)).

Mescnpeomemmvie ces3u.

W3ydyenne kypca ¢usuku yrioyonéuHoro ypoBHs B 10 kjacce ocyimecTBisieTcs € Y4ETOM
COJIEPKATEIIBHBIX MEXKIIPEAMETHBIX CBS3CH C KypcamMH MaTEeMaTHKH, OMOJIOTHUH, XUMHH, Teorpaduu u
TEXHOJIOTHUH.

MexnpeaMeTHbIe TOHITHS, CBSI3aHHbBIE C U3YUEHHEM METOJ0B HAyYHOI'O MO3HAHUS: SBJICHHE, HAyYHbIN
¢akt, runoresa, Gusnyueckas BeIWYMHA, 3aKOH, TEOpUs, HAOIIOAeHNE, IKCIIEPUMEHT, MOJICIHPOBaHUE,
MOJIeJTb, U3MEPEHHUE, MOTPEITHOCTH U3MEPEHUI, U3MEPHUTEIbHBIC TPUOOPHI, I(poBast TadopaTopwsl.
Maremaruka: Pemenue cucremsl ypaBHeHul. JInnelinas QyHkius, mapadosia, runep0osia, ux rpapuku
U cBoicTBa. TpuroHomerpuueckue QYHKIHH: CHHYC, KOCHHYC, TAaHICHC, KOTAHTEHC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAECTBO. BEKTOPHI U MX MPOEKIINH Ha OCH KOOPJUHAT, CII0KEHHE BEKTOPOB.
buonorus: mMexaHW4eckoe JBMKCHHWE B JKMBOW mpupoje, muddysus, ocMoc, TEIUIOOOMEH >KHBBIX
OpPraHHM3MOB, TEIUIOBOE 3arpsS3HEHHUE OKPYXKAIOLIEH cpelbl, YTHIH3alUsl OMOOPraHM4eCKOro TOIUIMBA
JUTSI BBIPAOOTKHU «TETUIOBOWY M AJIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSHKEHUE U KaTUJUIAPHBIC SIBJICHUS B
MIPUPOJIE, DIEKTPUUECKHE SBICHUS B )KMBOU MIPUPO/IE.

XuMus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOSCHHWE aTOMOB U MOJIEKYJ, MOJb BEIIECTBa, MOJSpHAas
Macca, IoJlydeHUEe HAaHOMATEepPHAaJIOB, TEIUIOBbIE CBOMCTBA TBEPIBIX TN, )KHAKOCTEH U razoB, KUAKHE
KPUCTAJUIBI, JJICKTPUYECKHE CBOMCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs IUCCOIMAIUs, TalbBaHUKA,
ANEKTPOHHAST MUKPOCKOTIHSI.

['eorpadusi: B1axHOCTh BO3/IyXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonorus: npeoOpa3zoBaHue IBUKEHUI C HCIOIb30BAHMEM MEXAaHU3MOB, YUET CYXOrO U KUAKOTO
TpEeHUsT B TEXHHKE, CTAaTUYECKHE KOHCTPYKIMUM (KPOHINTEWH, peleTdaTble KOHCTPYKIUH),
HCIOJIb30BaHNE 3aKOHOB COXPAHEHHsI MEXaHUKU B TEXHUKE (TUPOCKOM, BOAOMET U APYTUe), IBUTATETH
BHYTPEHHETO CropaHusi, mapoBas TypOWHa, OBITOBOM XOJOJWJIBHHUK, KOHIUIIMOHEP, TEXHOJOTHUH
MOJIy4YEHUsI COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMAaTepUaJOB, W HAHOTEXHOJIOTHH,
JJIEKTpOCTaTUUECKass  3alluTa,  3a3eMJICHHE  DJIEKTPONPUOOpPOB,  Ta30pas3ps/IHbIE  JIAMIIHI,
MOJIYTIPOBOTHUKOBBIE MPUOOPHI, TaIbBAHUKA.

Coaepxxanue o0yuenus B 11 kiacce.

Pa3zoen 4. Dnexmpoounamuxa.

Tema 4. MarauTHoe IoJie.

B3anmoneiicTBiE TMOCTOSAHHBIX MAarHWTOB W IPOBOJHHUKOB C TOKOM. MarHutHoe mone. Bekrop
MarHuTHOM MHAYKUMH. [[puHIMI Cynepno3uiiuy MarHUTHBIX 1osiei. JIMHuM MarHUTHOM MHTYKLIUH.
MarsuTHO€E 1oJIe TPOBOJHUKA C TOKOM (MPSMOTO MPOBOJIHUKA, KATYIIKA M KPYroBOro BUTKa). OWBIT
Opcrena.

Cuna Amnepa, €€ HanpaBJIECHUE U MOTYJIb.

Cuna JlopeHua, e€ HampaBlieHWE€ U MOAYJb. JIBW)KeHUE 3apsKeHHOW 4YacTUIbI B OJHOPOJIHOM
MarHuTHOM noJie. Pabora cumer JlopeHiia.

MarnuTHoe noje B BeuiectBe. PeppoMarHeTUKy, napa- U 1naMarHeTUKH.

TexHu4yeckne YCTpPOWCTBA W TEXHOJOTHYECKHE TIPOIECCH: TMPUMEHEHHE TOCTOSHHBIX MAarHUTOB,
ANEKTPOMArHUTOB, TECTEP-MYIBTUMETP, HNEKTPOABUTATENb SIKOOU, YCKOPUTETH dJIEMEHTAPHBIX YaCTHII.
JleMoHcTpanum.

Kaptuna nuHUI WHIYKIIUA MAarHUTHOTO TIOJIA TIOJIOCOBOTO M TOJKOBOOOPA3HOTO MOCTOSHHBIX
MAarHuToB.

Kapruna nuHUNA MarHUTHOM WMHAYKIMHM TOJS JJIMHHOTO TMPSMOr0 MPOBOJHHMKA U 3aMKHYTOIO
KOJIBIIEBOT'O MPOBOJIHUKA, KATYIIIKU C TOKOM.

B3aumMozeicTere 1ByX NIPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.



HerictBue cuibl JIopeHiia Ha MOHBI AJIEKTPOJIUTA.

Habmoienne ABMKEHUS y4YKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMI OEHCTBUS 3IEKTPOU3ZMEPUTENBHOTO TPUOOpPa MATHUTOIIEKTPUUECKON CUCTEMBI.
Y4eHUUECKUN IKCIIEPUMEHT, JIA0OpaTOPHBIC pa0OTHI, MPAKTUKYM.

HccnenoBanre MarHUTHOTO MOJISi TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTHKOB.

HccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunsl Amnepa.

W3ydeHue 3aBUCUMOCTH CUJIBI AMIIEpa OT CUJIbI TOKA.

Onpenenenre MarHUTHOM MHYKIIMM Ha OCHOBE U3MEPEHUS CUIIbI AMITEpa.

Tema 5. DnekTpoMarauTHast UHIYKIIAS.

SBnenue snekTpoMarHuTHOM wuHAyKuuu. [loTox BekTopa marnutHOM MHAYKIMU. DJAC uHAYKIUU.
3aKoH 3JIeKTpoMarHuTHoM nHaykuuu Papazaes. Buxpesoe anexkrpuueckoe noiie. Toku Dyko.

O/J1C unayKIIMKY B IPOBOAHUKE, TBUXKYILIEMCS B OJTHOPOJTHOM MarHUTHOM I10JI€.

[IpaBuio Jlenua.

NunyktuBHOCTh. KaTynika WHAYKTUBHOCTH B LIETH MMOCTOSIHHOTO TOKa. SIBnenue camounaykuuu. DJC
CaMOUHIYKITHH.

DHeprusi MAarHUTHOTO MOJISt KATYIIKU C TOKOM.

DNIeKTPOMarHuTHOE IoJIe.

TexHnyeckue ycTpoHCTBA M TEXHOJOTMYECKUE MPOILECCHl: MHAYKIMOHHAS 11€4Yb, COJIEHOU], 3allUTa OT
ANEKTPU3ALNY TEN MPHU IBUKEHUN B MATHUTHOM T0JIE 3eMJTH.

JleMoHcTpanum.

Habmtoienue siBiaeHUsI 3J€KTPOMarHUTHON MHTYKITHH.

Uccnenosanue 3aBucumoctu 3/1C uHAYKINN OT CKOPOCTH U3MEHEHHUSI MarHUTHOTO MTOTOKA.

IIpaBuio Jlenua.

[Tanenne MmarauTa B aIIOMUHUEBOM (MEHOI) TpyOe.

SIBneHne caMOUHTYKITHH.

Hccnenosanue 3aBucumoctu 3/1C caMOMHIYKIIUN OT CKOPOCTH U3MEHEHHUSI CUJIbI TOKA B LIETIH.
Y4eHnuecKuil IKCIEPUMEHT, 1a00opaTOpHBIE pabOThI, MPAKTUKYM.

UccnenoBanue siBIEHUS SI€KTPOMArHUTHON WHIYKITUH.

OrnpeneneHrne HHIYKIUA BUXPEBOIO MArHUTHOTO TOJIA.

HccnenoBanue siBIEHNUS CAMOMHTYKIUU.

COopka Mo/ieTTH SIIEKTPOMAarHUTHOTO TeHepaTopa.

Paszoen 5. Konebanus u onnui.

Tema 1. Mexanudeckue kojaeOaHusl.

Komnebarennuas cucrema. CBoOOAHEIE KOJIEOAHUS.

I"apmonnueckue konebanus. Kunematuueckoe U TMHAMUYECKOE OMUCaHUE. JHEPreTHIeCKoe OMUCaHue
(3aKOH COXpaHEHHUsT MEXaHMYeCKOM »HHepruu). BhIBOI NMHAMHYECKOTO OIMUCAHUS TapMOHUYECKHX
KoJe0aHui U3 UX YHEPTETUIECKOT0 U KHHEMATHYECKOTO OMHUCAHUS.

Amruntyaa u ¢aza xonebanuil. CBs3b aMIUIMTYAblI KOJeOaHUNH MCXOTHOW BEIIMYMHBI C aMILTUTYJaMHU
KoJIeOaHU €€ CKOPOCTH M YCKOPEHHUS.

[Tepuon m dacrorta xosebGanuii. [lepron mManbrx cBOOOJHBIX KOJIEOAHWHA MATEMATHYECKOTO MasTHUKA.
[Teproa cBOOOIHBIX KOeOaHUI MPY>KUHHOTO MAasTHHUKA.

[TonsiTne o 3aryxaromux kosieOaHUAX. BeiHYX)7eHHBIE KoneOaHus. Pezonanc. Pe3onancHas kpuBas.
Brnusinue 3aTyxaHus Ha BHJI P€30HAHCHOUW KpUBOW. ABTOKOJIeOaHUSI.

TexHuuyeckue yCTpoICTBAa M TEXHOJIOTMUYECKHE MPOIECCHl: METPOHOM, Yachl, Kaueiau, MYy3bIKaJIbHbIE
WHCTPYMEHTBHI, ceiicMorpad.

JleMoHcTpanum.

3anuch KonebaTenbHOrO ABUKECHHUS.

Habnoienne He3aBUCMMOCTH MTEpHOJia MAJIbIX KoJIeOaHHH rpy3a Ha HUTH OT aMILIUTY/bI.
HccnenoBanue 3aTyXaloolMxX Kole0aHMH M 3aBHUCUMOCTH NepuoJia CBOOOTHBIX KoJeOaHUil oOT
COIPOTHUBIICHUSI.

HccnenoBanue konebaHuii rpy3a Ha MacCUBHON MPYXHUHE C LEIbI0 (YOPMUPOBAHMS MIPEICTaBICHUN 00
ujearbHON MO NPY>KUHHOTO MasiTHUKA.



3aKOH COXpaHEHHUs YHEPTUU NPH KoJeOaHUsIX Tpy3a Ha Py KHUHE.

HccnenoBanue BEIHYXKICHHBIX KOJIEOaHU.

Ha6nronenue pesonanca.

YdeHn4ecKuit SKCIIEpUMEHT, 1a00opaTopHbIe padOThl, MPAKTUKYM.

N3mepenue neproaa cBOOOIHBIX KOJIeOaHUI HUTSIHOTO U IPYKUHHOI'O MasiTHUKOB.

W3yueHne 3aKOHOB JBM)KEHUS TeJla B X0Z€ KOJIeOaHui Ha yIIpyroM MojABece.

W3y4yeHne nBUKECHHS HUTSHOTO MAasTHHUKA.

[IpeoOpa3oBanue SHEPTHH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTyXalOLINX KOJICOaHUH.

UccnenoBanue BhIHYKIEHHBIX KOJIEOAHUH.

Tema 2. DneKTpoMarHuTHbIE KOJIeOaHHs.

Konebarenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJEOaHHWS B MICAbHOM KoOJeOaTeTbHOM
koHType. Popmyina ToMmcona. CBs3b aMIIMTYABI 3apsiia KOHICHCATOPA C aMILIMTYJOW CHIIBI TOKAa B
KoJ1e0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHHUs SJHEPTUU B UJCATIbHOM KO0JIe0aTeIbHOM KOHTYpE.

3aryxaromnme 3JeKTPOMarHuTHbEIE KoieOanus. BeIHYKICHHBIE JIEKTPOMarHUTHBIE KOJIeOaHMs.
IlepemenHbIN TOK. MOIIHOCTD IEPEMEHHOTO TOKA. AMIUIUTYTHOE U IEHCTBYIOIIEE 3HAUEHUE CHIIBI TOKA
Y HalpsDKEHUS IpU pa3inyHoON (opMe 3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHHU.

CuHycouJanbHbIil NEPEMEHHBIM TOK. Pe3nucrop, KOHIAEHCATOp M KaTyllKa WHAYKTUBHOCTH B LIENHU
CHUHYCOM/IaJIbHOTO NIEPEMEHHOI0 ToKa. Pe3oHaHc TOKOB. Pe3oHaHC HanpsKeHU.

Wneanbublil Tpanchopmatop. [IponsBoacTso, nepenaya u noTpedaeHUe JIEKTPUUECKON IHEPTUH.
DKOJIOTHYECKHE  PUCKM TpU  TNPOU3BOACTBE  dJeKTposHepruu. KynbTypa  Hcrosb30BaHMS
AJIEKTPO3HEPIUHU B ITIOBCEIHEBHOM JKU3HH.

TexHuuyeckue ycTpoiicTBa M TEXHOJOTMYECKHE IIPOLIECCHI: AJIEKTPUYECKUI 3BOHOK, TI'€HEpATOp
IIEPEMEHHOTI0 TOKA, JIMHUU JIEKTporepeay.

JleMoHcTpanum.

CB00O/IHBIE JIEKTPOMArHUTHbBIE KOJeOaHMs.

3aBUCUMOCTb 4aCTOThI CBOOOIHBIX KOJIEOaHUN OT UHAYKTUBHOCTH U EMKOCTH KOHTYpA.
OcuusmiorpaMMsl 3JIEKTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroMMX JIEKTPOMATHUTHBIX KOJICOAHUI.

Mozenb 21eKTpOMarHUTHOTO TeHEpaTopa.

By aeHHbIE CHHYCOU1aIbHbIE KOJIeOaHus!.

Pesucrop, karymka HHIYKTUBHOCTH U KOHJIEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3onaHc npu nocnenoBaTeNbHOM COETUHEHUH PE3UCTOPA, KaTYIIKH HHAYKTUBHOCTH U KOHJEHCATOpPA.
VYcTpoicTBO M MPUHIMIT AEHCTBHS TpaHchopMaTopa.

Monenb TUHUY 3JEKTPOIEepeIauH.

YdeHnueckuit 3KCIIepuMEHT, 1a00paTOpHbIe pabOThl, IPAKTUKYM.

Nzyuenune Tpanchopmaropa.

HccnenoBanne NEpeMEHHOT0 TOKa 4epe3 MOCIIENI0BaTEbHO COEIUHEHHBIE KOHJEHCATOP, KaTyLIKy M
pe3ucrop.

HaGnroneHue 371eKTpOMarHUTHOTO Pe30HaHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIETIH TEPEMEHHOTO TOKA.

Tema 3. MexaHnuecKkHe U 3JIEKTPOMATrHUTHBIE BOJIHBI.

MexaHuueckue BOJHBI, YCIOBHUS UX pacrpocTpaHeHus. lomepeunsie 1 npoaoiabHble BoaHbL [lepuon,
CKOPOCTb PpAacCHpOCTpPaHEHHs W JUIMHA BOJHbL. (CBOMCTBA MEXaHWYECKHMX BOJH: OTPaXKEHUE,
npesnomiieHue, HHTepGepeHns U AUPpaKiusl.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymoBoe 3arpsisHEHHE OKPYKAOIIEN CPEBI.

ONEKTPOMarHUTHHIE BOJHBI. YCJIOBMS M3JIydEHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTanus

—_ = o
BCKTOPOB F, B, ¥ B 2JIEKTPOMArHUTHOU BOJIHE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPaXXEHHE, INPEIOMIICHHE, MOJSIpU3alMsl, WHTephEpeHIs U

mudpakiys.
[IIxana 31eKTpOMarHUTHBIX BOJH. [IprMeHeHne 3eKTPOMAarHUTHBIX BOJTH B TEXHHUKE U OBITY.



[TpyHIMIIBI pagUOCBS3U U TeNeBUACHUA. Pagronokanns.

DNEKTPOMarHUTHOE 3arpsiI3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHnyeckue ycTpoHCTBa M IPAKTUYECKOE IPUMEHEHHME: MYy3bIKaJIbHBIE WMHCTPYMEHTBHI, panap,
panuonpuéMHUK, TENEBU30p, aHTeHHa, Tenedon, CBU-neus, ynpTpa3ByKoBasi IMarHOCTUKA B TEXHUKE U
MEIULIVHE.

JleMoHcTpanuuu.

OO0pa3oBaHue U paclpoCTPaHEHHUE MONEPEUHbIX U MPOJOIbHBIX BOJIH.

Konebmomneecs: Teno Kak HCTOYHHK 3BYKA.

3aBUCHUMOCTbD JIJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUIA.

HaGnronenue oTpaxeHus U MPeToMIICHUS MEXaHUUECKUX BOJIH.

Habntonenue unrepdepeHunu 1 quppakiiud MEXaHHIECKUX BOJIH.

AKyCTHYECKHUI pe30HaHC.

CBolicTBa yabTpa3ByKa U €ro IPUMEHEHHE.

HaGmoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAON U YaCTOTON KOJICOaHMIA.
HccnenoBanue CBOMCTB  DJIEKTPOMArHUTHBIX BOJIH:  OTPaKCHHE, IPEIOMIICHHE, MOJIApU3aLUs,
mdpakius, tHTepHEpeHIIHSL.

OOHapyxeHue HH(PaKpacHOro U yJIbTpaduoIeTOBOrO U3Ty4YSHHUH.

YdeHU4ecKnii SKCIIEPUMEHT, JTa00opaTOpHbIe PabOThI, MPAKTUKYM.

N3y4yeHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3ydenue pacnpocTpaHEeHHUS 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Ontuka.

[IpssMonuHENHOE pPACIPOCTPAHEHUE CBETa B OAHOpOAHOM cpene. JIyu cBera. ToyeuHslli MCTOYHUK
CBeETa.

OtpaxkeHne cBeTa. 3aKOHBI OTpakeHUs cBeTa. l[locTpoeHne H300pakeHWH B IUIOCKOM 3€pKalie.
Cdepuueckue 3epkaia.

[Ipenomnenue cBeta. 3aKkOHBI TPEIIOMJICHUS CBeTa. AOCOJIOTHBIM TOKA3aTelb MPETOMIICHHS.
OTHOCHTENBHBIN NOKAa3aTeNlb NMpenoMiIeHUs. [I0CTOSHCTBO 4acTOTHI CBETA U COOTHOILIEHUE JJIMH BOJIH
IIPU NIEPEXO0/IE MOHOXPOMATHUYECKOTO CBETA YEPE3 IPAHUILY PA3ea IBYX ONTHYECKHUX CPEN.

Xon nyueit B npusMe. ucnepcus ceera. CoxxHbIi coctaB Oenoro cera. Lper.

[TonHoe BHyTpeHHEe oTpaxeHnue. IIpenenpHbIi yroil MoJIHOro BHYTPEHHETO OTPAKEHHUS.

CoOuparone u pacceuBarolye JuH3bl. ToHKas JuH3a. DOKYCHOE pacCTOSHHE M ONTHYEcKas CHiia
TOHKOM JIMH3BI. 3aBUCUMOCTh (DOKYCHOT'O PaCcCTOSIHUSI TOHKOM cepUyecKOil JTUH3bI OT €€ TeOMEeTPUH U
OTHOCHUTEJILHOTO IT0Ka3aTeNs MPEIOMIICHHUS.

@opMyIia TOHKOW JIMH3BIL. Y BEJIMYEHHE, 1aBAEMOE JTMH30M.

Xop J1yda, MpOUIEAIIETO JIMH3Y 110 IPOU3BOJIBHBIM YIJIOM K €€ TIIaBHOM ontudeckoi ocu. Iloctpoenune
M300paKeHUI TOUKHM U OTpe3Ka MPsSMOI B COOMPAIOLIUX U PACCENBAIOIINX JIMH3aX U UX CUCTEMAaX.
Onrtuueckue mpudopsl. Paspemaromias cnocoOHOCTh. [71a3 Kak onTHYecKasi CUCTEMa.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBast onrtuka. Hatepdepenuus cera. KorepeHTHbIE MCTOYHHMKHU. YCIOBUS HAONIOJICHUS
MakCUMyMOB M MHUHUMYMOB B HHTEp(EPEHIMOHHOW KapTHHE OT JABYX KOT€pEHTHBIX HCTOYHHKOB.
ITpumepb! KiTacCHUECKUX MHTEPHEPEHIIMOHHBIX CXEM.

Hudpakaus csera. JudpakunoHHass pemérka. YciioBue HAOMIOACHMS TJIABHBIX MaKCHUMYMOB IpHU
11a/IECHUY MOHOXPOMAaTHYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuueckue yCTpoicTBa M TEXHOJOTHYECKHE TMPOILECCHl: OYKM, JyHa, MEpHCKoI, (oToanmnapar,
MUKPOCKOTI, MPOEKIIMOHHBIN amnmnapaT, IpPOCBETJIIEHUE ONTHKHU, BOJIOKOHHAs ONTHKA, AU(PpaKIHOHHAs
peeTKa.

JleMoHcTpanum.

3aKOHBI OTPa)KEHHUs CBETA.

HccnenoBanue npesioMiIeHus CBETA.

HabmnroneHue momHOro BHyTpeHHETo oTpakeHust. MoJienb CBeTOBOIA.

HccnenoBanue xoa CBETOBBIX ITYYKOB Y€PE3 INIOCKONAPAJUIENbHYIO IUTACTHHY U IIPU3MY.
HccnenoBanue cBOMCTB N300payKEHUIA B JIMH3AX.

Moaenu MUKpPOCKOIIA, TEIECKOa.



Ha6mronenue nntepdepeHiimm crera.

HaOmroieHre 11BETOB TOHKUX IUIEHOK.

Ha6mronenue qudpakuum cBera.

N3yuenne qudpakiinOHHON PEIIETKH.

Ha6mronenue audpakiinOHHOTO CIEKTpa.

HaGumonenue aucnepcuu cBera.

Habmroienue nonsipusanuu cBera.

[IpuMeHeHue noAsIpOrI0B AJI U3YUYECHUSI MEXaHUUECKUX HaIPSKEHUH.

Y4eHnuecKuil IKCIEPUMEHT, JIaOOopaTOpHbIE pabOThI, MPAKTUKYM.

N3mepenue nokasaresns npeaoMIIeHUS CTEKIIA.

Hccnenoanue 3aBucUMOCTH (POKYCHOTO PACcCTOSIHUS OT BEIIEeCTBa (Ha MPUMeEpe KHUIKUX JIHH3).
N3mepenne pOKyCHOTO pacCCTOSIHHSI PACCEUBAIOIINX JIMH3.

[Tonydyenue n300pakeHHs B CUCTEME U3 INIOCKOTO 3epKalia U JIMH3HI.

[Tony4yenue n300paXkeHNs B CUCTEME U3 JBYX JIMH3.

KoHncTpynpoBanue Te1eCKONUYEeCKUX CUCTEM.

Habnronenune nudpakmuu, nHTEp)EpeHIINN 1 MOISAPU3ALUU CBETA.

W3ydeHnue nonspu3anuu cBeTa, OTPAKEHHOTO OT MOBEPXHOCTU JUAIIEKTPHKA.

N3ydenue nntepdepeHuu J1a3epHOro U3JIyueHus Ha IByX LIEJIsX.

Habmonenue nucnepcum.

HaGmonenue u uccnenoBanue TG pakiimoOHHOTO CIIEKTpA.

W3mepenue II1MHBI CBETOBOW BOJIHBI.

[TonyueHune ciekTpa U3Iy4yeHus: CBETOMO/1a IIPYU OMOIIH TU(PAKIIMOHHON pELIETKH.

Pa3zoen 6. Ocnogvl cneyuanvHou meopuu OMHOCUMETbHOCMIU.

['panuubl  DPUMEHMMOCTHM  KJIACCHMYECKOM ~ MexaHWkKu. [locTymarel  crneluaibHOM  TEOPHUHU
OTHOCHUTEIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW uHTepBaid. [IpeoOpazoBanus Jlopenma. VYciaoBue NPUUYUHHOCTH.
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHH U COKPAILEHUE JITHHBI.

DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ YHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YAaCTUIBI. DHEPTHUsl IOKOS.

TexHuuyeckne yCTpPOHMCTBA M TEXHOJOTMYECKHE MPOLECCHhl: CIHYTHUKOBBIE TNPUEMHUKH, YCKOPHUTEIH
3apsKEHHBIX YaCTHLl.

Y4eHnueckuil IKCIEPUMEHT, JIaOOopaTOpHbIE pabOThI, TPAKTUKYM.

OmnpeneneHre UMIYIbCa U SHEPTUU PEISITHBUCTCKUX 4YacTUIl (1o (oTorpadusiM TPEeKOB 3apsKEHHBIX
YaCTHI] B MArHUTHOM TI0JIE).

Paszoen 7. Keanmosas ¢uzuxa.

Tema 1. KopryckynsipHO-BOJIHOBOI 1yallu3M.

PaBHOBeCcHOE TEIUIOBOE M3Iy4eHHUE (M3JydyeHHe aOCONIIOTHO uY€pHOro Tena). 3akoH cMmelleHus Buha.
I'mnoresa I1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (DOTOHA.

®oroadpdexr. Ombitel  A.I'. CtoneroBa. 3akoHbl (oTodddexta. VYpaBHeHune OHHIITEHHA IS
doroapdexra. «KpacHas rpanuna» porodddexra.

JlaBneHnue cBera (B YaCTHOCTH, [IaBJIEHHE CBETa Ha a0OCONIOTHO TOTJIOMIAIONIYI0 W aOCOJIOTHO
oTpakaroIyro noBepxHocts). OnbiTel [1.H. Jlebenena.

BonnoBeie cBoiictBa wactuil. Bomabl ne bpoitnsa. Jlnmuna BomHel e bpoiins u pasmepsl oOnacTtu
JIOKAJIM3AIMK IBIKYIIEHCS yacTuilbl. KopmycKynspHO-BOTHOBOM ayanu3M. Judpakius 3IeKTPOHOB Ha
KpHUCTaax.

Crnenuduxa n3mepenuit B Mukpomupe. CooTHoleHus: HeonpeaenéHuoctel I eitzendepra.

TexHuuyecknue ycTpoHCTBa M TEXHOJOTHYECKHE IMPOLIECCHI: CIIEKTPOMETP, (OTOdIEMEHT, (POTOIATUHUK,
TYHHEIbHBI MUKPOCKOTI, COJTHEYHAsI OaTapesi, CBETOUO/I.

JleMoHcTpanum.

®oTo3eKT Ha YCTAaHOBKE C TUHKOBOU IIIACTHHOM.

UccnenoBanue 3akoHOB BHeMIHETO GoTodddexra.

HccnenoBanue 3aBUCMMOCTH CONIPOTHUBIIEHUS TIOJIYITPOBOJHUKOB OT OCBELLIEHHOCTH.

CBeTOoauOI.



Connevnas 6arapes.

YdeHn4ecKuil SKCIIEPUMEHT, 1a00opaTOpHbIe pabOThl, MIPAKTUKYM.

HccnenoBanue porope3ucropa.

N3mepenue nocrossaaol [Inanka Ha ocHOBe uccnenoBanus Gotodddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Y€PE3 CBETOAUO OT HAIIPSKCHHUS.

Tema 2. ®usuka aroma.

OmnbITHI IO MCCIEI0BaHUIO CTpOoeHUs aToMa. [lnanerapnas monens atoma Pesepdopaa.

[Tocrynatsr bopa. M3nydenue u noriomeHne GOTOHOB MPHU NEPEX0e aToMa ¢ OJHOTO YPOBHS SHEPTUU
Ha JIPYTOM.

Bunel criektpoB. CekTp ypoBHEH 3HEprun aToMa Bo0poja.

CrioHTaHHOE M BBIHYKJIEHHOE U3lyueHue cera. Jlasep.

TexHnyeckue ycTporuCcTBa U TEXHOJOTUYECKHUE MPOLIECCHI: CIIEKTPaIbHBIN aHAIN3 (CIEKTPOCKOI), JIa3ep,
KBaHTOBBII KOMIIBIOTED.

JleMoHcTpanuuu.

Mopaenb onbiTa Pesepdopra.

Habnronenue muHeHYaThIX CIIEKTPOB.

VY CTpONCTBO U ACUCTBHE CUETUYMKA HOHU3UPYIOIIUX YaCTHULL.

Onpenenenre JJIMHBI BOJIHBI JIA3€PHOTO U3JIY4YEHHUS.

VYdeHnueckuit 3KCIepuMEHT, 1a00paTOpHble pabOThl, IPAKTUKYM.

HaGumotenne JIMHeHYaToro CreKTpa.

HccnenoBanue CekTpa pa3peskeHHOI0 aTOMapHOro BOJIOPO/1a U U3MEpEHUeE OCTOssHHON Punidepra.
Tema 3. ®u3nka aTOMHOTO si/ipa U 3J1€MEHTAPHBIX YaCTHII.

Hyknonnas mozens siipa ['eiizen6epra—lBanenko. 3apan sapa. MaccoBoe uucino siiipa. M3oromnsl.
PagnoakTuBHOCTH. Anb(da-pacnaa. DIEKTPOHHBIN U MMO3UTPOHHBIN OeTa-pacnan. ['amMmma-usnydeHue.
3aKOH pPaJUMOAKTUBHOIO pacnaza. PapnoaktuBHblE u30TONBI B npupoze. CBONCTBA MOHU3HUPYIOLIETO
W3Iy4YeHUs. BrusiHMe panuoakTHBHOCTM Ha KHMBBIE OpPraHu3Mbl. EcTecTBEHHBIH (OH H3ITydCHHS.
JozumeTpus.

DHeprus cBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT macchl siipa.

Snepuble peakuuu. JleneHue M cuHTe3 sjaep. SlaepHble peaktopbl. IIpoGiemsl ympasisieMoro
TEPMOSIEPHOTO CUHTE3a. DKOJIOITMYECKNE aCIEKThl Pa3BUTHUS SAEPHON SHEPTreTHKU.

MeTopl perucTpalvy U UCCIEN0BAHNS AIIEMEHTAPHBIX YaCTHLI.

®dyHaamMeHTaIbHble B3auMoJieicTBUs. bapronbl, Me30HbI U nentoHsl. [IpencraBnenne o CrangapTHOM
Mozenu. KBapk-ritooHHast MOAEIb aJlpOHOB.

®usuka 3a npenenamu CrannaptHoit mojenu. TéMHas MaTepust U TEMHAsI SHEPTUSL.

EnuncTBO m3nueckoil KapTUHBI MUpA.

TexHuyeckne yCTpOWCTBAa M TEXHOJOTMYECKHE IPOLECCHI: JO3UMETP, KaMmepa BuiabcoHa, sSaepHBINA
peaKkTop, TepMOsJIEpPHBIN peakTop, aToMHasi 00M0a, MArHUTHO-PE30HAHCHAsE TOMOTpadus.

Y4eHnuecKkuil IKCIEPUMEHT, JIaOOpaTOpHbIE pabOThI, MPAKTUKYM.

HccnenoBanue TpeKoB 4acTHIL (TI0 TOTOBBIM (oTorpadusm).

HccnenoBanue paaioakTUBHOTO (hOHA C UCIIOIB30BAHUEM JI03UMETPA.

W3yuenue noriomeHus: 0eTa-4yacTUll aTFOMUHUEM.

Pazoen 8. Dnemenmot acmponomuu u acmpogpusuxu.

Oranel pa3BuUTHs acTpoHomuu. llpukiagHoe W MHPOBO33PEHUECKOE 3HAYEHHE AaCTPOHOMMHM.
[IpMeHMOCTh 3aKOHOB (PU3UKHU I 00BICHEHUS IPUPOJIbI KOCMUYECKUX OOBEKTOB.

MeTtoapl acTpoHOMUYECKUX HccaenoBaHui. COBpEMEHHBIE ONTUUYECKUE TEJIECKOIIBI, PaIUOTENECKOIIBL,
BHeaTMoc(epHasi aCTPOHOMHS.

Bun 3Bé3aH0r0 HebGa. Co3Be3us, ApKue 3BE31bI, IUTAHETHI, X BUIUMOE JIBHKEHHE.

Conneynas cucrema.

Connue. Conneuynas aktuBHOCTh. McTounuk sneprun ComnHua u 3BE37.

3BE3/bI, UX OCHOBHBIE XapaKTEepPUCTUKH. /lnarpamma «CnekTpaiabHBIA KJIACC — CBETUMOCTBY. 3BE3/bI
IJIABHOM  TOCJENOBAaTEbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTbY» Js 3BE3]  IJIABHOM
IIOCJIE0BATENBHOCTU. BHYTpeHHEE cTpoeHue 3BE31. COBpEMEHHBIE IIPEICTABICHUS O MPOUCXOKICHUU
u 3Bosrounu CosHLa U 3BE311. DTanbl KU3HU 3BE3 .



Muneunsiii [Iyte — Hama [Manaktuka. [lonoxenue n aukenne ComnHia B ['anaktuke. Tumnbl rajakTuk.
Pannoranaktuky u kBa3zapsl. UEpHBIE ABIPBI B A/Ipax rajJakTHK.

Bcenennas. Pacmpenue Bceenennoit. 3akon Xa06ma. PazOeranme ramaktuk. Teopus bosbmioro
B3pbIBA. PEIMKTOBOE M3IJIydeHHUE.

MacmrabHas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOieMbl aCTPOHOMUM.

Yyenuueckue HaOIIOICHUS.

HaGmonenust 3BE3gHOrOo HeOa HEBOOPYKEHHBIM TJIA30M C  HCIOJB30BAHHEM KOMITBIOTEPHBIX
MPWIOKEHUN JI ONpeesieHUs] MOJOoKeHUsT HeOeCHbIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moylapus U SpKue 3BE31bl.

Ha6mronenus B Teneckon JIyHbI, TUIAHET, TYMAaHHOCTEH U 3BE3THBIX CKOTUICHHI.

Duzuyeckuil NPaKmMuKym.

CrocoOpl  u3MepeHus: (U3MYECKUX BEJIWYUH C HCIOJIB30BAHMEM AHAIOTOBBIX U IU(MPOBBIX
M3MEPUTENBHBIX TMPUOOPOB M KOMITBIOTEPHBIX AATYMKOBBIX CHUCTEM. AOCOJIOTHBIE M OTHOCHTEJIbHBIC
MOTPEIIHOCTH U3MepeHuil pu3ndeckux BeauuuH. O1eHKa TpaHuI] MOTPEIIHOCTEH.

[TpoBeneHne KOCBEHHBIX W3MEPEHUH, MCCIEOBAHUIN 3aBHCUMOCTEH (PH3MUECKUX BEIMYUH, IPOBEPKa
MPEJIOKEHHBIX TUIOTe3 (BBIOOp U3 paboT, OMUCAHHBIX B TEMATHYECKHX paszAenaXx «Y4deHUYEeCKUui
AKCIIEPUMEHT, 1a00paTOpHbIE PabOThI, IPAKTUKYM»).

Oboobwarouee nosmoperiue.

O06o0muieHne U cucTeMaTU3aIus CoAepKaHus pa3aesoB Kypca «MexaHukay, «MonekynsapHas Gu3nKa u
TepMOJUHAMUKAY», «INeKTpoauHamukay, «Konebanus u BomHbD), «OCHOBBI CHIEIUAIBHON TeopHUH
OTHOCUTENIbHOCTHY, «KBaHTOBas (hr3nka, « JIEMEHTHI ACTPOHOMUH H aCTPOPHU3UKI.

Ponb ¢u3uku v acTpoHOMHM B SKOHOMHYECKOW, TEXHOJIOTMUYECKOM, COIMAIIbHON M 3THUUYECKOH cdepax
NeSITEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3MKHU M AaCTPOHOMHUU B COBPEMEHHOM Hay4HOW KapTUHE MHUpA,
3HAYEHUE OIMUCATENbHON, CUCTEMATU3UPYIOMICH, OOBSICHUTEIBHOW M TMPOTHOCTUYECKON (GYHKIMI
¢usnveckoil Teopuu, posib (PHU3MUECKOW TEOpUH B (HOPMUPOBAHHMU MPEICTABICHHHA O (DU3MUECKO
KapTUHE MHUpPa, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPO/IE.

Mesicnpeomemnule cés3u.

N3ydyenue kypca ¢usuku yrioyonéHHoro ypoBHS B 11 kimacce ocymiecTBisercss ¢ y4€TOM
COJIEP>KATENBbHBIX MEXKIPEAMETHBIX CBS3eHM C KypcamMH MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpaduu u
TEXHOJIOTUH.

MexnpeaMeTHble TOHITHS, CBSI3aHHBIE C U3YYEHHEM METOJ0B Hay4YHOI'O TIO3HAHUS: SBJICHHE, HAyYHbII
(dakT, runoresa, ¢puznUecKkas BeITUUNHA, 3aKOH, TEOPHs, HAOIIOJEHUE, YKCIIEPUMEHT, MOJICIIMPOBAHUE,
MO/IeJIb, U3MEpPEHHE, IOIPEIIHOCTH U3MEPEHH, U3MepUTENbHbIE IPUOOPLI, LM pOBas 1abopaTopHsl.
Maremartuka: Pemenue cucrembl ypaBHeHHH. TpuroHomerpuyeckue (QYyHKIUMU: CHHYC, KOCHHYC,
TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. BEKTOPBI M MX NPOEKLIHUH HAa OCHU
KOOpJMHAT, CJOXEeHHe BeKTOpoB. I[IpousBojaHble aneMeHTapHbIX GyHKIuN. IlpusHaku nompoOus
TPEYrOJbHUKOB, OINPEIeIICHHE MIOMAAN IOCKUX GUTyp U 00bEMa Ted.

buonorus: snekTpuueckue sBIEHUS B KUBOU NMpupoe, KojedaTenbHbIe ABMKEHUS B KUBOM MpUpoOJeE,
DKOJIOTMUECKUE PUCKA TIpU IPOU3BOJACTBE JJIEKTPOIHEPTHM, DIEKTPOMArHUTHOE 3arpsi3HEHUE
OKpY)Karolllel cpefbl, YIbTPa3BYKOBas JUArHOCTHKAa B MEIUIIMHE, ONTHYECKUE SBIIEHUS B >KUBOM
IIPUPOJIE.

XuMUs: CTpOEHHE aTOMOB M MOJEKYJ, KpHUCTAJUIMYECKash CTPYKTypa TBEPIBIX Tel, MEXaHU3MBbI
00pa30BaHMs KPUCTATUIMIECKON PEIIETKH, CTICKTPATbHBIN aHAIH3.

I'eorpadus: MarHuTHBIE TOMIOCAa 3€MIIH, 3aJIe)KU MAarHUTHBIX PyaA, (POTOChEMKA 3€MHON MOBEPXHOCTH,
ceiicmorpad.

TexHonorus:: NpUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB, 3JIEKTpoJBHUraTenb kolwu,
TE€HEPATOpP MEPEMEHHOTO TOKA, MHAYKIIMOHHAs Te4b, JIMHUHM 3JIEKTpOIepeaay, >3JIEKTPOJABUTATEINb,
pagap, paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neus, ynpTpa3ByKOBas NUArHOCTHKA B
TEXHHUKE, TPOCKIMOHHBIM ammapar, BOJOKOHHAs OINTHKA, COJIHEYHas Oartapes, CIyTHUKOBBIE
MIPUEMHUKH, SIIEPHAst SHEPTETHUKA U KOJIOTMYECKUE aCIEKThI €€ pa3BUTHS.

IInanmpyemsble pe3yJbTaThl 0CBOEHHUs MPOrpaMMbl 0 GU3MKe HA YPOBHE CpeHero o0mero o0pa3oBaHus



OcBoenne yueOHOTO npeaMeTa «Pu3nka» Ha ypoBHE CpeiHero o0mero oopazoBanus (yriayOJieHHBIH YPOBEHB)
JOJDKHO — O0ECleunTh JOCTHXKECHHE CICAYIOUINX JIMYHOCHHBIX, MEMANPEeOMEMHbIX U  HPEOMEMHbBIX
00pa306amenbHbIX Pe3yabMantos.

Juunocmusie pesynvmampt 0ocBoeHUs ydeOHoro mpenmera «@u3HMKa» JOIKHBI OTpa)kaTb TOTOBHOCTh U
CIOCOOHOCTH O0YYArOIIUXCSI PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH MO3UIMEN TMIHOCTH, CHCTEMON
LIEHHOCTHBIX OPUEHTALMH, IO3UTHBHBIX BHYTPEHHUX YOS)KIEHNH, COOTBETCTBYIOIINX TPAJULMOHHBIM LIEHHOCTSIM
poccHiickoro o0miecTBa, pPacHIMPEHUE >KU3HEHHOTO OIBITA M OMBITAa JACATENIFHOCTH B TPOLECCE pealn3aluu
OCHOBHBIX HaIIPaBJICHUI BOCIUTATEIbHOM AECATEIBHOCTH, B TOM YHCIIE B aCTH:

1) TpaXKIaHCKOT'O BOCITUTAHMSL:

c(OPMHUPOBAaHHOCTb TPAXKAAHCKONW MO3UIMU OO0ydYaloUIerocss Kak aKTUBHOIO M OTBETCTBEHHOIO 4JICHA
POCCHICKOTO O0IIECTBA;

MPUHATHE TPAAUIUOHHBIX 00IIEUYETOBEYECKUX TYMAHUCTUIECKHUX U IEMOKPAaTHIECKUX LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [ESTEIbHOCTh B HMHTEpecax TIPaKIaHCKOro oOIIecTBa, y4acTBOBAaTb B
caMoyIpaBJIeHUHU B 00pa30BaTeIbHOI OpraHu3alyu;

YMEHHUE B3aMMOJICHCTBOBATh C COLIMAIBHBIMU HHCTUTYTAaMH B COOTBETCTBHH C UX (YHKUMSIMH U Ha3HAUCHUEM;
TOTOBHOCTh K TYMaHUTapHON M BOJIOHTEPCKOM JAESATEIbHOCTH;

2) maTpHOTHYECKOTO BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHHCKON TPaKIAaHCKON MACHTUIHOCTH, TATPUOTHU3MA;

HEHHOCTHOC OTHOLICHHUE K TOCYAapCTBCHHLIM CUMBOJIaM, JOCTHUXCHUAM pOCCHﬁCKHX y‘IéHBIX B O6HaCTI/I (I)I/ISI/IKI/I
U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOI'O BOCTIUTAHUS:

c(OPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHMS, 3TUIECKOTO TIOBE/ICHUS,;

CIOCOOHOCTh OLIEHUBATH CHUTYaLMI0 M TNPHUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYICh HAa MOpPaJIbHO-
HPAaBCTBCHHLIC HOPMBI U ICHHOCTHU, B TOM YUCJIC B ACATCIbHOCTHU y‘IéHOI‘O;

OCO3HAaHWE TMYHOTO BKJIAJa B IOCTPOCHUE YCTOWYHBOTO OYAYIIEro;

4) 5CTEeTUYECKOTO BOCIIHTAHHS:

ACTETUUECKOE OTHOUICHUE K MUPY, BKJIFOUYAs 3CTETUKY HAYYHOTO TBOPUECTBA, PUCYILET0 PU3HYECKON HAYKe;

5) TpyAOBOrO BOCIUTAHUSL:

WHTEpEC K Pa3NUuHBIM cepaM NpoQecCHOHATBHON IeSTEIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (U3UKOH H
TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAaHHBIM BbIOOp Oynymield mnpodeccur W pealn3oBBHIBATH COOCTBEHHEIE
KU3HECHHBIE IIJIaHbI;

TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpPa30BaHMIO B OOJNACTH (PM3WKH Ha TPOTSHKEHWUHM BCEH
KHU3HH;

6) PKOIIOrMYECKOTr0 BOCITUTAHUSL:

c(OPMHUPOBAHHOCTD IKOJIOTUYECKOH KYJILTYPHI, 0CO3HAHKE IIT00aIBHOTO XapaKTepa IKOJIOTHYECKHX MPOOIIEM;
IUIAaHUPOBAHUE M OCYIIECTBICHUE NEHCTBUII B OKpY’KaloOIIEH cpele Ha OCHOBE 3HAHUS IIeJied yCTOWYHMBOTO
Pa3BUTHS YETIOBEYECTBA;

PacmnpeHI/Ie OIIbITA ACATCIBHOCTU DKOJIOTHYECKOM HalpaBJICHHOCTHU Ha OCHOBC MMCIOIINXCS 3HAaHUH 110 q)HSI/IKe;
7) LEHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO pa3BUTHS (U3NUECKON HAYKHU;
OCO3HAHME IIEHHOCTM HAYYHOW JEsITEIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YUYEeHHUS (U3UKH OCYILIECTBISTH
IMPOCKTHYIO U UCCIIEAOBATEIIBCKYIO ACATCIIBHOCTE MHANBUAYAJIbHO U B I'PYIIIC.

B IIponecce JOCTUIKECHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUSA IMPOrpaMMBI 110 (1)I/I3I/IKG IJid YpOBHA CPEAHETO
obmiero oOpa3oBaHUsl y OOydYalOIIMXCS COBEPLICHCTBYETCS AMOLMOHAJIBHBIN WHTEJUIEKT, IMPEIoaraloniui
c(hOpMHUPOBAHHOCTE:

CaMOCO3HAHMS, BKIIFOYAIOMIEr0 CIIOCOOHOCTH MMOHUMATh CBOE SMOLMOHAIBHOE COCTOSHHE, BUAETH HANpaBlICHUS
pa3BUTHSI COOCTBEHHOH SMOLMOHAILHON cepbl, OBITH YBEPEHHBIM B ce0¢;
CaMOpEryJIMPOBaHNs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE PUHUMATh OTBETCTBEHHOCTh 32 CBOE TOBE/ICHHE,
CHOCOOHOCTD aIaTUPOBATHCA K IMOLIMOHATILHBIM U3MEHEHHUSIM U TIPOSIBIISITh THOKOCTB, OBITH OTKPHITHIM HOBOMY;;
BHYTPEHHEH MOTHMBAllMM, BKJIIOYAIOLIEH CTpEeMIIEHHME K JOCTIKEHUIO LEeId M YCHexy, ONTUMH3M,
WHHULIWATUBHOCTh, YMEHHUE IEHCTBOBATH, HCXO/IS U3 CBOMX BO3MOXKHOCTEHH;



OMIIATHH, BKITIOYAIOIIEH CMOCOOHOCTh MOHHUMATh SMOIMOHANBHOE COCTOSHHE OPYTHX, YYUTBIBATH €ro IpH
OCYIIECTBICHUHU OOIICHNUS, CIOCOOHOCTh K COYYBCTBHIO U COTICPSIKUBAHMIO;
COITMANTFHBIX HABBIKOB, BKITFOYAIOIIMX CITOCOOHOCTH BBICTPAMBATH OTHOIICHUS C JIPYTHMH JIIOABMU, 3200TUTHCS,
MPOSIBIIATH MHTEPEC U pa3periaTh KOHQOIUKTHI.
Memanpedmemnble pe3yabmamsbl OCBOCHUS IPOTPAMMEBI CPETHETO 00IIEro 00pa3oBaHusl JODKHBI OTPAXKATh:
ORnajicHEe YHUBEPCATBHBIMH HO3HAGAMENbHLIMU OCUCHBUAMU.
1) 6azoswie nocuueckue oeticmausi.
CaMOCTOSITEIBHO (POPMYIHPOBATEH H AaKTYAIU3UPOBATh MPOOJIEMY, pacCCMaTPHUBATh €€ BCECTOPOHHE;
OTIPECIIATE LIENU ACATSILHOCTH, 3a/1aBaTh MApaMETPhl U KPUTEPUN MX TOCTHKEHUS,
BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHSI B PACCMATPUBAEMBIX (PU3UUECKUX SBIICHUSIX;
pa3pabaThiBaTh TUIAH PEHICHUs] MPOOJEMBI ¢ YUETOM aHallM3a UMCEIONUXCS MaTepPHaIbHBIX W HEMAaTePHATBHBIX
pecypcos;
BHOCUTh KOPPEKTHBBI B JIESTEIHLHOCTh, OIICHUBATh COOTBETCTBHE pE3yJbTATOB IICNSM, OIECHHBATH PHCKH
MOCTIECACTBUIN AEATCILHOCTH;
KOOPJMHHUPOBATH M BBIMONHATH PabOTy B YCIOBHSIX PEANTBHOrO, BHPTYAIBHOTO W KOMOHWHHUPOBAHHOTO
B3aMOCHCTBHSI;
pasBUBATh KPEATHBHOE MBIIUICHHE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
2) bazoevie uccnedosamenseKie Oeticmeus.
BJIaJICTh HAYYHOH TEPMHUHOIIOTHEH, KITFOUEBBIME MOHATHAMHU ¥ METOAaMHU (PU3MUECKOI HAYKH;
BJIaJICTh HABBIKAMHU y4EOHO-MUCCIICIOBATEILCKON U MPOCKTHOM JEATENLHOCTH B 0071aCTH (HU3UKH, CIIOCOOHOCTBIO
Y TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TOUCKY METOJ/IOB PEIICHHs 3a/1a4 (PU3UIESCKOTO CONCPIKAHUS, TPUMECHEHUIO
Pa3IUYHBIX METO0OB MTO3HAHMS;
OCYIIECTBIISITh PAa3JIMYHbIC BUABI JCATCIHLHOCTH IO IONYYCHHIO HOBOTO 3HAHWS, €r0 WHTEPIPETAIUH,
Mpeodpa3oBaHui0 M MPUMEHEHUIO B PA3IMYHBIX yYEOHBIX CHTYaIlUsX, B TOM YHCJEC MPH CO3JaHHUU Y4eOHBIX
MPOEKTOB B 00JacTH (PU3HKH;
BBISIBIISITh MTPUYMHHO-CIICICTBCHHBIC CBSI3M W aKTyaJW3MpPOBaTh 3aJlauy, BBIABHraTh THUNOTE3y €€ pelIeHUs,
HAXOJUTh apTyMEHTBI TS JT0Ka3aTeIbCTBA CBOMX YTBEPIKICHUH, 3a/1aBaTh TapaMeTPhl K KPUTEPUH PEIICHIS
AHAJM3UPOBAThH TIOJYUCHHBIC B XOJIC PEICHHS 33Jaud Pe3yJbTaThl, KPUTUUCCKH OICHUBATH MX JIOCTOBEPHOCTb,
MPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBUSIX;
CTaBUTH U (OPMYIHPOBATH COOCTBEHHBIE 3a7[aui B 00pA30BATEIBHOM AEATEIBHOCTH, B TOM YHCIIE TIPU U3yUCHHUN
(u3ukwy;
JIaBaTh OIEHKY HOBBIM CHTYAIHsIM, OIICHUBATEH IIPHOOPETEHHBII OIIBIT;
YMETh MIEPEHOCHUTh 3HAHUS M0 (PHU3HUKE B PAKTHUECKYIO 00JIACTD YKHU3HEACATEIILHOCTH;
yYMETh HHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00acTeil;
BBIIBUTATh HOBBIE MJICH, TIPEIaraTh OPUTHHAIBHbIE TOAXO/IB U PEIICHHS,
CTaBUTh MPOOJIEMBI U 331a4H, JOMYCKAIOIIUE aJIbTCPHATUBHBIC PEIICHUSI.
3) paboma ¢ ungopmayueti.
BIaJeTh HaBBIKAMM TIONyYeHWs HHQOpMAIMK (QHU3MYECKOTO COMEPXKAHUSA W3 WMCTOYHMKOB pasHBIX THIIOB,
CaMOCTOSITETIBHO OCYIICCTBIISATh MOKCK, aHATU3, CUCTEMATH3AIMI0 U WHTEPIPETAIHi0 HHGOPMAIIUN PA3TUYHBIX
BHIOB ¥ (DOPM IIPEICTABIICHNS;
OLICHUBATH JIOCTOBEPHOCTH HH(POPMAITUH;
HCIIONBb30BaTh CPEACTBA WH()OPMAIMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B PEIICHWH KOTHUTHBHBIX,
KOMMYHHMKATHBHBEIX M OPTaHM3AI[MOHHBIX 3afad C COoOMofeHHeM TpeOOBaHW OJPrOHOMHMKH, TEXHHKH
0€30MacCHOCTH, THUIHCHBI, PECYpCOCOCPEIKEHHS, TMPABOBBIX M ITHYCCKUX HOPM, HOPM HH(GOPMAIIMOHHON
0e30macHOCTH;
CO3/1aBaTh TEKCThI (DU3UUYCCKOTO COJCPXKAHUS B PA3NUUHBIX (opMaTax ¢ yuy€TOM Ha3HAYeHHUS MHGPOPMALUH U
IIEJICBO ayIMTOPUH, BRIOHPAs ONTUMAILHYIO (POPMY MPEICTABICHUS ¥ BU3yaTH3aIIHH.
OgnajicHEe YHUBEPCATBHBIMUA KOMMYHUKAMUGHLIMU OCUCHBUAMU
1) obwenue:
OCYIIECTBIISITH OOIEeHNE Ha YPOKax (PH3HKH U BO BHE-YPOUHOM JEATEIHLHOCTH,
pacmno3HaBaTh MPEAMOCHITKH KOHGIUKTHBIX CUTYalUi U CMSTYaTh KOHQIUKTHI;



Pa3BEPHYTO M JIOTHYHO U3NAraTh CBOIO TOUKY 3PEHHSI C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;
2) cosmecmHast 0esimenIbHOCmb.
[IOHUMATh U UCIO0JIb30BaTh IPEUMYIIECTBA KOMAHIHON U UHIUBUyalIbHON paboThI;
BBIOMpPATh TEMAaTUKy U METOJbl COBMECTHBIX ACHCTBHI C YU4ETOM OOLIMX MHTEPECOB, U BOBMOXKHOCTEH Ka)I0ro
4JIeHa KOJIIEKTUBA,;
MPUHUMATH 11EJIM COBMECTHOM IESITEIbHOCTH, OPTaHN30BbIBAaTh U KOOPAMHUPOBATH ACUCTBHS 110 €€ TOCTIKEHHIO:
COCTaBIIAITh IUTaH JEHCTBUH, pacmpedeisaTh POl ¢ y4ETOM MHEHHH YYaCTHHKOB, OOCYKAaTh pe3yJbTaThl
COBMECTHOM paboTHI;
OLIEHMBATh KayeCTBO CBOETO BKJIAJA W KAXKAOT0 yYacTHHKAa KOMaHABI B OOMIMI pe3ynbTaT MO pa3padOTaHHBIM
KPUTEPHSIM;
IpelJiaraTh HOBBIE IIPOEKTHI, OLEHMBAaTh MIEH C IO3MLUHM HOBU3HBI, OPUTHMHAJIBHOCTH, INPAKTHYECKOM
3HAYMMOCTH;
OCYILIECTBIIATh IO3UTHUBHOE CTPATETHYECKOE IOBEICHUE B PA3JIMYHBIX CHUTYalUsX, NPOSABIATH TBOPUYECTBO U
BOOOpakeHHe, ObITh MHUIIUATHBHBIM.

OBnazeHne YHUBEPCATIbHBIMU Pe2yIssmueHbIMY OCUCMEUsMU.
1) camoopeanuzayus:
CaMOCTOSITEIBHO OCYIIECTBISTH MO3HABATEIbHYIO NEATEIBHOCTh B 007acTH (PM3UKU M aCTPOHOMHH, BBISBIATH
MPOOJIEMBI, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 33Ja4H;
CaMOCTOSITEIBHO COCTaBJISITh IUIAH pEIICHWs] pPAacYéTHBIX W KAauyeCTBEHHBIX 33Jay, IUIAH BBIOJHEHHS
MPaKTUIECKON PabOTHI C YUETOM HMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M NPEATIOYTCHUH;
JlaBaTh OLECHKY HOBBIM CUTYaLlUsIM;
pacimmpsATh paMKH y4eOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX MPEANIOYTCHUIA;
JieNlaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATh €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEILLICHNUE;
OLIEHUBATh NPUOOPETEHHBIN OTIBIT;
cnoco0cTBOBaTh (DOPMUPOBAHUIO W TPOSBICHUIO 3PYAMLUH B 001acTH (U3UKH, IMOCTOSIHHO TMOBBIIIATH CBOM
00pazoBaTeIbHbINA U KyJIbTYPHBIH YPOBEHB;
2) CaMOKOHMPOD:
JlaBaTh OLIEHKY HOBBIM CHUTYalUsM, BHOCUTh KOPPEKTHUBBI B 1EATEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
LEJIsIM;
BJIaJIeTh HAaBBIKAMH MO3HABATEIbHON pedIeKCHM Kak OCO3HAHHS COBEPIIAEMBIX JCHCTBHUA M MBICIHTEIBHBIX
MPOLIECCOB, UX PE3yJIbTATOB U OCHOBAHHIA;
WCTIONB30BaTh MPUEMBI peIIEKCUH JJIsl OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PELICHUS;
OLIEHMBATh PUCKH M CBOEBPEMEHHO MPUHUMATD PELICHUS 110 UX CHIKCHHIO;
MPUHUMATH MOTHUBBI U apIYMEHTHI APYTHX MIPH aHAJIHM3€E PE3YJIbTaTOB e TEIbHOCTH;
3) npunamue cebs u Opyaux:
NPUHUMATE ce0s1, MOHUMAas CBOU HEJJOCTATKU M JOCTOMHCTBA;
MPUHUMATH MOTHBEI U apT'YMEHTBI APYTHX MPH aHATIN3E PE3YIIbTATOB JICSTEILHOCTH;
MPU3HABaTh CBOE MPABO U MPABO JPYTHX HA OIINOKY.

IlIpeomemnuie pezynvmamul oceoenus npozpammel no usuke. B npoyecce uzyuenus Kypca Kypca uzuku
yenyonennozo yposus 6 10 knacce odyuarowuiica nayuumcs.

MMOHUMATh POJb (U3UKH B DKOHOMHYECKOW, TEXHOJOTUYECKOW, HSKOJOTMUECKOW, COIHUAIBHON W
THUYECKOU cepax NesITeTbHOCTH YelIOBeKa, POjb U MECTO (PM3UKU B COBPEMEHHOW HAy4YHOM KapTHHE
MUpa, 3HaYCHHUE ONHUCATENIbHOM, CUCTEeMaTU3UPYIOIIel, OOBSICHUTENBHON U MPOTHOCTUYECKON (YHKIUI
¢u3nveckoil TEOpUM — MEXaHUKH, MOJEKYISAPHOM (U3MKM M TEepPMOJUHAMUKH, POJb (PU3HUECKOU
Teopuu B (POPMUPOBAHUHU MPEACTABICHUHN 0 GU3NYECKON KapTUHE MHPA;

pa3anyaTth YCIOBUS MPUMEHUMOCTH Mojienel (U3NUecKUuX Tel U MPOIEeCcCOB (SBICHUI): HHEpLHUAIbHAs
cucreMa OTcuéra, aOCOJIOTHO TBEPAOE TENIO, MaTepHajbHas TOYKA, PABHOYCKOPEHHOE JBHXKEHHE,
CBOOOJTHOE TMajieHne, a0COMIOTHO yrpyras aedopmaiius, abCOIIOTHO YIIPYroe U abCOIIOTHO HEYNPyTroe
CTOJIKHOBEHHS, MOJENM Tra3a, XUAKOCTHU MU TBEPAOro (KPUCTAIIMYECKOIO) TeNa, WIACAIbHBINA Tas,
TOYEYHBIN 3apsi/l, OTHOPOJHOE JIEKTPUUYECKOE T0JIE;

pa3nuyath yCIoBHS (TpaHMLbI, 00JIACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, MOHUMATh BCEOOIU



XapakTep pyHIaMEHTaIbHbBIX 3aKOHOB 1 OTPaHUYEHHOCTh MCIIOIb30BAHMS YACTHBIX 3aKOHOB;
aHAJM3UPOBATh M OOBSICHATH MEXaHUYECKUE MPOLIECCHI U SBJICHUS, UCIIOIb3Yys OCHOBHBIC MOJIOXKEHUS U
3aKOHBl ~MEXaHUKHU (OTHOCHUTENBHOCTb MEXAHMYECKOTO JBIKEHHUS, (GOpMyNbl KHHEMaTHUKU
PaBHOYCKOPEHHOTO JIBWXKEHHMSA, IMpeoOpa3oBanusi [amwiies Uis CKOPOCTH M TEPEMENICHHS, 3aKOHBI
HeroTona, npuHuun oTHOCUTENbHOCTU ['anuiesi, 3aKOH BCEMUPHOT'O TIATOTEHUS, 3aKOHbI COXPAaHEHUS
UMIYJIbca ¥ MEXaHHYECKOW SHEPIuH, CBA3b PAa0OOTHI CHJIBI C W3MEHCHHEM MEXaHM4YECKOH IHEepruw,
YCIIOBUSI paBHOBECHs TBEPAOIO Teja), MPU ITOM HCIOJIB30BaTh MAaTEMAaTHUYECKOE BBIPAKEHHUE 3aKOHOB,
YKa3bIBaTh YCJIOBUS TMPUMEHMMOCTH (U3NYECKUX 3aKOHOB: IpeoOpa3zoBaHuil [ ammies, BTOpPOro u
TpeThero 3akoHOB HbBIOTOHA, 3aKOHOB COXPAHEHHUS HMIIYJIbCA M MEXAaHUYECKOW SHEpPIruH, 3aKOHa
BCEMUPHOI'O TATOTEHUS;

aHAJIM3UPOBaTh U OOBACHATH TEIUIOBBIE MPOLIECCHl U SBJICHMSI, WCIOJB3YS OCHOBHBIE MOJIOXKEHUS
MOJICKYJISIPHO-KMHETUYECKOM TEOpUM W 3aKOHBI MOJIEKYJISIPHOH (DM3MKM M TEPMOIAMHAMUKHU (CBSI3b
JABJIEHUS UACAIBHOTO Tra3a CO CpeAHEl KUHETUYECKOW »JHEprued TEIUIOBOrO JBUKEHUS U
KOHIEHTPAUHUEN €ro MOJEKYJ, CBA3b TEMIIEPATypbl BEIIECTBA CO CPEAHEH KHUHETUYECKOM 3HEprueu
TEIJIOBOTO JIBMKEHUS €r0 YaCTHULl, CBS3b JABICHUS UACAIBHOIO ra3a ¢ KOHUEHTpAIMEel MOJEKYI U €ro
TeMIIepaTypol, ypaBHeHHe MenzaeneeBa—Knaneipona, mnepBbld 3aKOH TEPMOJMHAMMKH, 3aKOH
COXPAaHEHHUS SHEPTUU B TEIJIOBBIX IPOIECCAX), MPU STOM HCIOIb30BaTh MATEMATUYECKOE BBIPAKECHHE
3aKOHOB, YKa3bIBaTh yCIOBHs IPUMEHUMOCTH ypaBHeHUs1 MeHneneeBa—Kiranelpona;

aHAJIM3UPOBATh U OOBACHATH DJIEKTPUYECKHE SIBJICHHSI, MCIOJIb3Ys OCHOBHBIC IMOJIOKEHHUS M 3aKOHBI
NEKTPOJAMHAMUKH (3aKOH COXpPaHEHUs 3JIEKTPUYECKOro 3apsiia, 3akoH KynoHa, MOTEHUIMaNbHOCTh
3JEKTPOCTATUYECKOrO IMOJISl, MPUHLUII CYNEPHO3ULIUH 3JIEKTPUUYECKUX I0JIeH, MPU 3TOM YKa3bIBas
yClIOBUSI TPUMEHUMOCTH 3akoHa KysoHa, a Takyke MpakTUYEeCKU Ba)KHbIE COOTHOIIEHHUs: 3aKOHbI OMa
JUIA ydacTKa [EenH U JUIs 3aMKHYTOH 3JIeKTpUUYecKoil nen, 3akoH Jxoynsa—Jlenna, npasuna Kupxroda,
3akoHbl Dapazes Ui AIEKTPoIN3a);

OMHUCHIBATh (PU3UYECKHE MPOLECChl M SBICHUS, HCIIOJB3Yys BEIUYUHBL: TEpPEeMEUICHHE, CKOpPOCTb,
YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TEJ, CUJIa, MOMEHT CHJIbI, JABJICHUE, ITIOTCHUUAIbHAS JHEPIUs,
KHUHETUYeCKasi YHePrusi, MeXaHU4ecKasi SHeprus, padboTa CUIIbL, IEHTPOCTPEMUTENIBHOE YCKOPEHHE, Crjla
TSKECTH, CUJIa YIPYTOCTH, CUjla TPEHMSI, MOIIIHOCTb, SHEPTHUs B3aUMOJEHUCTBUS Tesa ¢ 3eMiI€ BOIM3H
e€ NOBEPXHOCTH, HSHEpPrus YHpyroil negopmanuu MpYKHUHBI, KOJUYECTBO TEMJIOTHI, a0OCOIIOTHAs
TeMIeparypa Tena, padboTra B TEpMOJAMHAMUKE, BHYTPEHHSISI SHEPIHUsl UAE€aIbHOTO OJHOATOMHOIO rasa,
paboTa HMIEaNbHOrO rasa, OTHOCHUTENbHAs BIAXHOCTb BO31yXa, KOI()(UIMEHT MOJE3HOro IeUCTBUS
MJICAIBHOTO TEIJIOBOTO JBUTATENSI; JJEKTPUYECKOE I0JIe, HANPSLDKEHHOCTH JJIEKTPUYECKOrO ITOJI,
HaIpsHKEHHOCTh TOJII TOYEYHOTO 3apsja WM 3apsDKEHHOrO IIapa B BAaKyyM€ U B JIUDJIEKTPHUKE,
MTOTEHIMAT IEKTPOCTATUYECKOIO MOJIs, Pa3HOCTh MOTEHIMAIIOB, JEKTPOABMKYIIAs CHIIA, CHJIA TOKA,
HaIpsDKEHNE, MOIIHOCTh TOKA, JJIEKTpUYecKas EMKOCTh IUIOCKOTO KOHAEHCATOpa, CONPOTUBIIEHUE
y4acTKa Lenu C MOCIEAOBATeNbHBIM W IApaJUICIbHBIM COCJUHEHHUEM PE3UCTOPOB, JHEPIUs
NIEKTPUYECKOTO TOJIsI KOHJAEHCATOPa;

OOBSACHATH OCOOEHHOCTH MNPOTEKaHUS (U3NYECKUX SBJICHUI: MEXaHWYECKOe IBUKEHHE, TEIIOBOE
JIBM)KEHUE YacTHUI[ BEIIEeCTBa, TEIIOBOE paBHOBecHe, OPOYHOBCKOE JBMKEHHUE, MU dy3us, ucnapeHue,
KUIIEHUE W KOHJICHCAllWsl, IUIABJICHHME M KPUCTA/UIM3alMs, HAIPaBICHHOCTh TEIUIONEpEaauH,
NEKTPU3ALNS TEN, SKBUIIOTEHIIMAILHOCTD IOBEPXHOCTH 3apsKEHHOTO TPOBOAHMKA;

MIPOBOAUTH MCCIIE0BAaHUE 3aBUCUMOCTH OJHOW (PU3MYECKOW BETUYMHBI OT JAPYTroil C MCHOIb30BAaHUEM
MPSMBIX U3MEPEHH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHUPOBATH pe3yabTaThl MOJYYECHHOM
3aBUCHUMOCTH (DU3MYECKUX BEJIWYMH B BHJE TIpa@uKoB ¢ Y4ETOM aOCOJIOTHBIX MOrpPeUIHoCTel
MU3MEpPEHUH, 1eNaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEJOBAHMS;

MIPOBOANTH KOCBEHHBbIE M3MEpEHUs! (PU3NYECKUX BEIMYMH, MPU 3TOM BBIOMPATh ONTUMAJIBHBIA METOJ
U3MEpEHUus, OLEHHBATh aOCONIOTHBIE W OTHOCHUTENIbHBIE IOTPEUIHOCTH TMpPSMBIX U KOCBEHHBIX
U3MEPEHU;

MPOBOJIUTH OIBITHI MO MPOBEPKE MPEIOKEHHOW THIIOTE3bl: IUIAHUPOBATh SKCIIEPHUMEHT, COOMpaTh
SKCIIEPUMEHTAIIBHYIO YCTaHOBKY, AHAJIM3UPOBATH IOJYYEHHBIE PE3yJbTaThl U JI€]aTh BBIBOJ O CTATYCE
MPEIJI0KEHHON TUIIOTES3bI;

coOmoaTh mpaBmwiia 0O€30MacHOr0 TpyAa NpPH TPOBEICHUM WCCICIOBAaHMM B paMKax Y4eOHOro
SKCHEPUMEHTa, TPAKTUKyMa U y4eOHO-MCCIEIOBATENbCKOM M MPOEKTHOM  JEATETBbHOCTH C
MCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U 1aOOpaTOPHOro 000pyA0BaHNUS;



pemaTh pacu€THbIE 337a4H C SIBHO 33JaHHON M HESABHO 33JaHHON (pU3MUECKON MOJIENIbIO: HA OCHOBAaHUH
aHaJgM3a YCJIOBUS OOOCHOBBIBATH BBIOOP (M3UUECKOM MOJENM, OTBEYarolled TpeOOBaHUSIM 3a/lauH,
OPUMEHATh  (POPMYJBl, 3aKOHBI, 3aKOHOMEPHOCTM M TOCTYNaThl (U3NYECKUX TEOpHil mpu
HCIOJIb30BAaHUM MaTEMAaTUYECKUX METOJOB pEUIeHMsI 3ajad, MPOBOAUTH pacuéThl Ha OCHOBAHUU
UMEIOIUXCA JAHHBIX, AHAJIM3MPOBATh PE3YJIBTAaTbl M KOPPEKTUPOBAaTh METOIbl PEIICHUA C Y4ETOM
[IOJIyYEHHBIX PE3YyJIbTATOB;
pelaTh KaueCTBEHHbIE 3a/1au, TpeOyroIye NPUMEHEHNs 3HaHUHN U3 pa3HbIX pa3/iesioB Kypca (pU3UKY, a
TaK)K€ HUHTErpallMM 3HAHUM M3 JPYrUX IPEIMETOB €CTECTBEHHO-HAYyYHOIO LMKJIA: BBICTPAanUBaTh
JIOTUYECKYIO LIENOYKY PACCyKICHWM C MCIIOJIB30BAHMEM H3YYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH M
(bU3NYECKUX SIBIICHHIA;
UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUSA I OOBSICHEHUSI OCHOBHBIX MPUHIIMIIOB PA0OThl U3MEPHUTEIbHBIX
npuOOPOB, TEXHUUECKUX YCTPOMCTB U TEXHOJIOTHUECKHUX MPOIIECCOB;
IPUBOAUTH IIPUMEPHI BKJIAJa POCCUHCKHUX M 3apyOeXHbIX YYEHBIX-(U3UKOB B Pa3BUTHE HAyKH, B
00BSICHEHHUE MPOIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;
aHAJIM3UPOBaTh M OLEHHMBATH IOCIEACTBUS OBITOBON M IPOM3BOJCTBEHHOM AESTENbHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MUYECKUMH IPOIECCAMH, C MO3HUIUN IKOJOTHYECKONW OE€30MacHOCTH, PEACTABICHUHN O
palMOHaIbHOM IIPUPOJAOIOIB30BAHUHU, A TAKKE Pa3yMHOM HCIIOJIB30BAHMM JOCTHKEHUM HAyKH H
TEXHOJIOTUH JUIs lajbHEUILIEro pa3BUTHUS YEJI0BEYECKOT0 00IECTBA;
IPUMEHATh  Pa3IUyYHble CIOCOObI paboThl ¢ MHpOpManued (U3UYECKOro COAepKaHus ¢
WCTOJB30BAHUEM  COBPEMEHHBIX HH(MOPMAIMOHHBIX TEXHOJIOTMH, TIPU OSTOM  HCIOJIB30BAThH
COBpEMEHHbIe MH(OPMAIIMOHHbIE TEXHOJIOIUU Ul MOMCKA, NepepabOTKU U MpeabsBICHUS y4eOHON U
HAYYHO-TIONYJISIPHOW MH(OPMAINH, CTPYKTYPHUPOBAHUS M MHTEPIIPETAIUN MHPOPMALUH, TOTYIeHHON
U3 pa3IMYHbIX MCTOYHHKOB, KPUTHUECKU aHAJIU3UPOBATh MOIy4aeMyro MH(OpMAIMIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaKk M HAa OCHOBE aHajlIW3a HCTOYHHKA
nHpopManuu;
MIPOSABIIATh OPTraHU3ALMOHHBIE U TO3HABATEJIbHBIE YMEHHUS CAMOCTOATEIBHOTO MPUOOPETEHHUS] HOBBIX
3HaHUi B Mpolecce BHIOJHEHHSI IPOSKTHBIX U Y4eOHO-UCCIIeI0BATEIbCKUX PadOT;
paboTaTh B Ipylle C UCHOJHEHHUEM Pa3IMYHBIX COLUAIbHBIX POJIEH, MIAHUPOBATh PabOTY TPYIIIbI,
palMOHAIBHO PACTIPEAEIATh JEATEIBHOCTh B HECTAHJAPTHBIX CUTYallUsIX, OLEHUBATh BKJIAJ Ka)KJI0r0 U3
YYaCTHUKOB I'PYIIBI B pEeLIEHUE paccCMaTpuBaeMoil MpoOIeMbl;
IPOSIBJISITh MOTUBALIMIO K Oyaymiel npodeccuoHanbHON AEATEIbHOCTH MO CIELUANIBbHOCTAM (U3UKO-
TEXHUYECKOTO TTPOQUIISL.

Ilpeomemmnvie pezyromamaul 0c60eHus npozpammol no gusuke. B npouecce uszyuenus Kypca Kypca
duzuxu yenyonennozo yposens ¢ 11 knacce odyuarouguiica Hayuumcs.
MOHUMAaTh pPOJIb (PU3MKH B SKOHOMHYECKOM, TEXHOJIOTMYECKOH, COIMaJbHOW M ITHUECKOW cdepax
NeSITEeIbHOCTH YeJOBEKa, POjb M MECTO (U3MKM B COBPEMEHHOW HaydyHOHl KapTUHE MHUpa, POJb
aCTPOHOMUU B IPAKTHUYECKOM AESITEIbHOCTH YEIOBEKA U JAJIbHEHIIEM HAYYHO-TEXHUYECKOM Pa3BUTHH,
3HAYEHUE OINUCATENbHOM, CUCTEMATHU3UPYIOIIEH, OOBSICHUTEIBHOW M TPOTHOCTUYECKON (YHKIMI
¢bu3nUecKoil TeOpUM — MEKTPOJANHAMUKH, CIEIIMATBHON TEOPUU OTHOCUTEILHOCTH, KBAHTOBON (PH3HKH,
posib (pusnyeckor Teopuu B (POPMUPOBAHUU TPEICTABICHUNW O (PU3MUECKOW KApTUHE MHUPA, MECTO
¢u3nveckoil KapTUHBI MUpPa B OOLIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAy4YHBIX INPEACTaBICHUI O
MIPUPOJIE;
pa3nuyath YCJIOBHUS NMPUMEHUMOCTH MOJENeH (U3NUYECKUX TeNl M MPOLECCOB (SIBJIEHUH): OJHOPOAHOE
ANEKTPUYECKOE U OJHOPOJHOE MAarHUTHOE TOJs, TapMOHMYECKHe KojeOaHus, MaTeMaTH4ecKui
MasiTHUK, WACAIbHBIM NPYXKUHHBIH MasgTHUK, TapMOHHUYECKHE BOJHBI, MJCATbHBIH KOJeOaTeNbHbIN
KOHTYp, TOHKasi JIMH3a, MOJIeJiell aToMa, aTOMHOTO si/Ipa U KBAHTOBOM MOJIEJIN CBETA;
pa3nuyath ycIoBHs (TPaHMIbI, 00JIACTH) MPUMEHUMOCTH (DPU3NYECKUX 3aKOHOB, TTOHMMATh BCEOOIIHIA
XapakTep pyHIaMEeHTaIbHbBIX 3aKOHOB 1 OTPaHUYEHHOCTh MCIIOJIb30BaHMSI YACTHBIX 3aKOHOB;
aHAJTM3UPOBaTh U OOBSICHATH HIEKTPOMATHUTHBIE MPOIECCHl U SBIEHHS, HCIONb3YSl OCHOBHBIE
MOJIOXKEHUS U 3aKOHBI 3JIEKTPOMHAMUKY U CHEIHATbHON TEOPUH OTHOCUTEIBHOCTH (3aKOH COXpaHEHUS
ANIEKTPUYECKOT0 3apsja, cuia Amiepa, cuiia JIopeHa, 3aK0H 3J€KTPOMarHUTHOM MHIYKIMH, IPABUIIO
Jlenna, cBa3p DJ]C caMOMHIYKIIMU B 3JIEMEHTE JICKTPUYECKOU IIEMU CO CKOPOCTHhIO M3MEHEHUSI CHJIbI
TOKA, MOCTYJIaThl CIELUATIBbHOM TEOPUN OTHOCUTEIBHOCTH DWHIITENHA);
aHAJM3UPOBaTh U OOBSCHATh KBAHTOBBIE IPOLIECCHl U SIBIECHUS, MCIOJb3Ys IOJOKEHHS KBAaHTOBOU



¢busukn (ypaBHeHue OWHITeHHA s GororddexTa, mepBblii U BTOpPOU MOCTynarkl bopa, mpuHImm
COOTHOILIEHUS HeompenenéHHocTel 'eiizendepra, 3aKOHbI COXpaHEHHUs 3apsJOBOTO U MAaCCOBOTO YUCEN
Y DHEPIHUH B SJIEPHBIX PEAKIUAX, 3aKOH PaJMOAaKTUBHOTO pacnaia);

OIMHCHIBAThH (PM3MUECKUE MPOLIECCHI U SIBJICHUS, UCIIONIb3Ysl BEIMYMHBL: HAMPSHKEHHOCTH JICKTPHUECKOTO
MOJIs, TOTEHIUA AJIEKTPOCTATUYECKOTO IIOJIA, Pa3HOCTh MOTEHIMAJIOB, 3JEKTPOABMXKYIIAs CHJIA,
WHJYKIMS MAarHATHOTO TOJISl, MATHUTHBIM TOTOK, cujia AMIiepa, HHAYKTUBHOCTb, JIEKTPOABUKYIIAS
CHJIa CAMOMHAYKIIMM, DHEPTUs MArHUTHOTO IOJIA MPOBOJHHUKA C TOKOM, PEISTUBUCTCKHI HUMITYJIbC,
MIOJTHAS DPHEPTUS, PHEPTUS MTOKOSI CBOOOHOM YaCTHUIIBI, SHEPTUA U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U
3apsi siapa, SHEPrusl CBSA3U AJIpa;

OOBSICHSITh OCOOCHHOCTH TPOTCKaHWS (U3WYSCKUX SIBJICHHUNA: DJICKTPOMArHUTHAs WHIYKIIHS,
CaAaMOUHJYKIIUS, PE30HAHC, HHTepPepeHLrs BOJH, AUGPAKIUs, IUCIEPCHUs, MOJIHOE BHYTpEHHEE
oTpaxkeHue, Qorosnexkrpudeckuii pdektr (porodddekr), anbda- u Oera-pacmansl sAep, ramma-
U3Iy4yeHue saep, puandeckue NPUHIMIBI CIEKTPAILHOTO aHaan3a U paboThI Ja3epa;

OMpeJeATh HAMPABICHUE WHAYKIIMM MArHUTHOTO MOJIS IMPOBOJHUKA C TOKOM, CHJIBI AMIEpa U CHUJIBI
Jlopenua;

CTPOUTH H300pake€HHE, CO3AaBaEMOE€ IUIOCKUM 3€pKaloM, TOHKOW JMH30W, W PACCUUTHIBATH €r0
XapaKTePUCTHKHU;

IPUMEHSTh OCHOBOIIOJIATalOIME ACTPOHOMHUYECKUE IIOHSATHS, TEOPUUM M 3aKOHBI JUIsl aHaluu3a MU
OOBsicHEHUSI (U3UYECKUX TMPOIECCOB, MPOUCXOIAIIMX B 3BE3/aX, B 3BE3JHBIX CHCTEMaX, B
MEXTaJTAKTUIECKOH cpefie; IBHKECHUsI HeOSCHBIX Tell, SBONIIONNY 3BE3 1 BeenenHoi;

MPOBOANTh HUCCIEIOBAaHHE 3aBHUCHUMOCTEH (U3MYECKMX BEJIWYUH C MCIOJIb30BAHUEM MPSIMBIX
U3MEpPEHUH, MpPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJIbTaThl IOJYYCHHON
3aBUCHUMOCTH (DU3MYECKUX BEJIWYMH B BHJE TpaQUKOB € Y4YETOM aOCONIOTHBIX IOTPEIIHOCTEH
M3MEpEHUHl, 1eNaTh BHIBOJIBI 10 PE3yJIbTaTaM MCCIIEJOBAHMUS;

MIPOBOANTHh KOCBEHHBbIE M3MEpeHUs: (PU3NYECKUX BEIMYMH, MPU 3TOM BBIOMPATH ONTUMAIBHBIA METOJ
W3MEpEHUs, OIICHUBATH AaOCOJIOTHBIE W OTHOCHTEIBHBIC TIOTPEITHOCTH TPSIMBIX M KOCBEHHBIX
HU3MEpEHUI;

MPOBOJIUTH OTBITHI MO TPOBEPKE MPEAIONKEHHOM THIOTE3bl: TUIAHHUPOBATH JKCIEPUMEHT, COOMpaTh
AKCIEPUMEHTAJIbHYIO YCTAaHOBKY, AHAJIU3UPOBATh MOJYUYEHHBIE PE3yJIbTAThI U JIeJaTh BBIBOJ O CTaTyCe
MPEJI0KEHHON TUIIOTE3bI;

OMUCHIBATh METO/IbI MOJYUYEHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUI;

coOmofaTth mnpaBuia Oe30macHOro TpyJda IpU IPOBEIEHUU HCCIENOBaHMM B paMKax ydeOHOro
OKCIIEPUMEHTa, TMpaKTUKyMa U  y4eOHO-HCCIEeNOBATENbCKOW M TPOEKTHOW JIEATEIBHOCTH C
HCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPONUCTB U J1aOOpaTOPHOro 000PYAOBaHNUS;

pemiath pacuéTHbIC 33/1a4U C SBHO 33JJaHHOW M HESIBHO 3a/1aHHOM (DM3UYECKON MOJIENbIO: HA OCHOBAaHUU
aHaJlM3a YCJIOBHUS BBIOMpATh (U3NYECKHME MOJEIH, OTBEYArOlIMe TpeOOBAaHMUAM 3aJaud, HNPUMEHSTbH
(GbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTHM U TMOCTYNAaThl (U3UUECKUX TEOPUN TPHU HCIOIH30BAHUH
MaTeMaTUYeCKUX METOJIOB peIIeHUs 3a7ad, MPOBOAUTH PAacCUEThl HA OCHOBAHMHM WMEIOIIUXCS JTaHHBIX,
aHAIM3UPOBATh PE3YJILTATH U KOPPEKTUPOBATH METOIbI PEIICHUS C YUYETOM MOJYUYEHHBIX PE3yJIbTaTOB;
pelaTh KaueCTBEHHBIE 3a/1a4M, TPEOYIOLIe MPUMEHEHHUs 3HAaHUN U3 pa3HbIX pa3fesioB Kypca (pusuky, a
TaK)kKe MHTErpallid 3HAaHUW U3 JPYTUX MPEJAMETOB €CTECTBEHHO-HAyYHOI'O IIMKJA: BBICTPAUBAaTh
JIOTUYECKYIO IIETIOYKY PACCYKICHHH C MCIOJIb30BAHUEM H3YYEHHBIX 3aKOHOB, 3aKOHOMEpPHOCTEH u
(bU3MYECKUX SIBICHUN;

WCIIOIH30BaTh TEOPETUUCCKUE 3HAHUS IJIsI OOBSICHEHNS OCHOBHBIX TPUHITUIIOB PAOOTHI M3MEPUTEITBHBIX
prOOPOB, TEXHUIECKUX YCTPOUCTB U TEXHOJIOTUUYECKUX MPOIIECCOB;

MPUBOJUTH TPUMEPHI BKJIAJa POCCHHCKUX M 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAyKH, B
00BsICHEHHE MPOILIECCOB OKPYKAOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh W OLIEHUBATh IOCJEACTBHUSI OBITOBOM M MPOM3BOACTBEHHOH JESATENbHOCTH 4EJIOBEKa,
CBSI3aHHOU C (U3UYECKUMH MPOIECCaMU, C MO3HUIUNA YKOJIOTHUECKON 0e30MacHOCTH, MPeCTaBICHUH O
paloHaIbHOM MPHUPOAONOIB30BaHNHU, a TaKXK€ Pa3yMHOM HCIIOJIB30BAaHUM JOCTHXKEHUN HAyKd U
TEXHOJIOTHH JIJIs TaTbHEHUIIIEro pa3BUTHS YEI0BEUECKOTO O0IIECTBa;

MPUMEHATh  pa3u4yHbIe CIOCOOBI paboThl ¢ wHpoOpMarmeln (U3HUECKOTO  COACPXKAaHHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIMOHHBIX  TEXHOJOTHH, TP OSTOM  HCIOJb30BaTh
COBpeMEeHHbIe UH()OPMAIIMOHHBIE TEXHOJOTUH I MOUCKa, NepepaboTKU U MPEeAbABICHUS YUeOHOU U



Hay4YHO-TIONYJISIPHON HMH(OpMAIUU, CTPYKTYPUPOBAHUS W MHTEPIIPETAIIMU HH(POPMAIINH, TTOJYICHHOU
U3 Pa3UYHBIX UCTOYHHKOB, KPUTHUYECKU aHATM3UPOBATH MOTyYaeMyl0 MH()OPMAIUIO U OIEHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIONIMXCS 3HAaHUM, TaKk M HAa OCHOBE aHAJIM3a HMCTOYHHUKA
uH(pOpMaINH;
MPOSIBJIATh OPTaHHW3AIMOHHBIC W MO3HABATEIbHBIE YMEHHUS CAaMOCTOSATEIBLHOTO MPHUOOPETEHHSI HOBBIX
3HaHUH B MpOIecce BHITOTHEHHS IPOSKTHBIX U Y4€OHO-HUCCIIE0BATEIBCKUX PadoT;
paboTaTh B TpyIIe C UCIOJHEHHEM DPAa3IUYHBIX COIHMAIBHBIX POJICH, IJIAHUPOBATh PabOTy TPYIIIIHI,
PalMOHAIBHO PACHPEACIIATh AEATEIIbHOCTh B HECTAHIAPTHBIX CUTYALMIX, OLEHUBATh BKJIAJl KaXKJ0T0 U3
YYaCTHUKOB T'PYIIIIBI B PEIICHUE pacCMaTPUBAEMOM ITPOOJIEMBI,
MPOSIBIIATh MOTHUBALMIO K Oynyiied mpodeCCHOHATBHOU ACSITEILHOCTH MO CHEIUAIBHOCTSIM (PU3UKO-
TEXHUYECKOTO TTPOQHIISL.

B (enepanbHBIX ¥ pEerHOHANBHBIX MPOIEAYpax OICHKH KadecTBa 0OOpa30BaHMS HCIONB3YeTCs IepeucHb
(xomn¢ukaTop) pacupeneNeHHBIX 0 KJIaccaM IPOBEPSeMBIX TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOMN
00pa30BaTeIbHON MPOTPaMMBbI CPEIHET0 00ILIET0 0OPa30BaHUs U IIEMEHTOB COJICPKaHUs 1O (pU3HKe.

[TpoBepsiemble TpeOOBaHUSI K Pe3yJIbTaTaM OCBOCHUSI OCHOBHOM
oOpa3oBarenbHON porpammbl 10 (kiacc)

Kon [IpoBepsieMble IPEAMETHBIC PE3yIbTaThl OCBOCHHS OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl
MIPOBEPSEMOTO cpemHero oomero oopa3oBaHus

pesynbTarta

10.1 JleMOHCTpHpOBaTH Ha IPUMEPaX POIb U MECTO GU3HUKH B (POPMHUPOBAHUU COBPEMEHHOM

Hay4YHOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJIOTH, B IIPAKTUYECKON
JIeATEILHOCTH JIIOJIeH

10.2 VY4UTHIBATH MPaHUIIBI TPUMEHEHUS H3YUYECHHBIX (U3NUECKUX MOJICTICH: MaTepHaIbHas TOUKa,
MHepLUalbHas CUCTEMa OTCUeTa, aDCOIIOTHO TBEPOE TEJI0, HACAIBHBIN Ta3; MOIEIN CTPOCHHS
r'a30B, )KUAKOCTEH U TBEPABIX TEJl, TOYSYHBIN SIEKTPUUSCKHUI 3apsi - TP PELICHHN (PH3NIECKUX
3amaq

10.3 Pacnio3naBath (puznueckue sSBieHUs (POIECCH) U OOBSCHATH NX Ha OCHOBE 3aKOHOB MEXaHHKH,
MOJICKYJISIPHO-KUHETHUECKOW TEOPUU CTPOCHHUS BEIECTBA M AJIEKTPOJANHAMHUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABM)KEHUE, CBOOOIHOE MMaJICHUE TEI, ABMKCHUE 110
OKPYKHOCTH, HHEPIIUs, B3auMo/ieiicTue Tei; audy3us, OpOyHOBCKOE IBMKEHUE, CTPOCHHE
KHUJIKOCTEH M TBEP/BIX TeJ, U3MEHEHHE 00beMa TeJl TPU HarpeBaHUH (OXJIKICHUH ), TETUIOBOE
paBHOBECHE, UCIIAPCHKE, KOH ICHCAIVs], TUIaBJICHUE, KPUCTAJUIU3AIINS, KHUTICHHUE, BJIAXKHOCTD
BO3/yXa, MOBBIIICHHUE JABJICHUS ra3a IPU €ro HarpeBaHUHU B 3aKPHITOM COCY/IE, CBA3b MEXKITY
napamMeTpaMH COCTOSHHS Ta3a B U30IPoIieccax; IICKTPU3AIHS Tell, B3aUMOJISHCTBUE 3apsiioB

10.4 OnuceIBaTh MEXaHUIECKOE JABHKEHUE, UCTIONB3Ys (H3MUYECKHE BEIMUNHBL: KOOPHHATA, Y Th,
NepeMelIeHne, CKOPOCTh, YCKOPEHHE, Macca Tela, CUa, UMITYJIbC Tela, KHHETUUECKask SHEPT U,
MOTEHIMATBHAS SHEPTHS, MEXaHWJYecKasl paboTa, MEXaHN4IeCKasi MOIIHOCTD; TP ONUCAHHN
MPaBUIBHO TPAKTOBATH PU3MUECKHIA CMBICIT UCIIONB3yEMBIX BEITHUUH, UX 0003HAUYCHUS U
€/IMHUIIBI, HAXOIUTH (POPMYJIBL, CBSI3BIBAIOIINE NAHHYIO (PH3UUYECKYIO BEIMUMHY C JPYTUMH
BEITMYMHAMHU

10.5 OnuceIBaTh U3y4YEHHBIE TEIUIOBBIE CBOMCTBA TN U TEIUIOBLIE SBJICHHUS, UCTIOb3YS (PU3HUECKHIE
BEJIMYUHBL: JaBICHUE Ia3a, TEMIIEpaTypa, CPEAHsAs KUHETUYECKAs SJHEPTHUsI Xa0OTUIECKOIO
JBHKEHUS MOJIEKYJI, CPEHEKBAIPATUYHASI CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEILIOTHI,
BHYTPEHHSIS HEPTHs, paboTa ra3a, Kod(GUIIMEHT MOJIE3HOTO JISHCTBUS TEIUIOBOTO JIBUTATEIIS;
IIPY OITMCAHUH MPABHIILHO TPAKTOBATH (PU3UUECKUI CMBICI UCTIONB3YEMBIX BEJTMUMH, UX
0003HAYCHUS U €JIMHUIIBI, HAXOUTH ()OPMYJIBL, CBS3BIBAIOIINE IAHHYIO (QU3MUECKYIO BEIMUNHY
C APYTHMH BEJIMYMHAM

10.6 OnuceIBaTh N3y4YEHHBIE dJIEKTPUIECKUE CBOMCTBA BEUIECTBA U DIIEKTPHUECKHUE SIBICHUS
(mpotiecchr), HCTIONB3YA (PU3NUECKUE BETUMIHHBI: SJIEKTPUIECKIMA 3apsi, HIIEKTPHIECKOe MoJie,
HaIpsKEHHOCTD IMOJIs, MOTEHIIUAN, PA3HOCTh MOTEHIIUATIOB; IPY OMUCAHUH MPABUIBHO




TPaKTOBaTh (PU3UUECKUIl CMBICII UCIIONIB3YEMbIX BEJIMUUH, UX 0003HAUEHUS U €IUHULIBL;
yKa3bIBaTh (POPMyYJIbI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BETMYUHY C APYTHMHU BETUINHAMHU

10.7

aHaJM3UPOBATh (PH3MUYECKHE TPOLIECCH U SBJICHUS, UCTIONB3Ysl (PU3NIeCKHE 3aKOHBI U
MIPUHIIUIIBL: 3aKOH BCeMUPHOTO TsaroreHus, |, Il u 111 3akonsr HetoToHa, 3aK0H coXpaHeHHS
MEXaHWYECKOW PHEPTHH, 3aKOH COXPAHCHHS UMITYJIbCA, TPUHIIUI CYNEPIIO3UIIINH CHJT, TTPHHIIUTT
PaBHONPABUS HHEPIIUATBHBIX CHCTEM OTCUYETa; MOJICKYIISPHO-KHHETHICCKYIO TEOPUIO CTPOCHUS
BEIICCTBA, I'a30BbIC 3aKOHBI, CBSI3b CPEAHEH KHHETHUECKON SHEPrUH TEILIOBOTO JBHKCHHS
MOJIEKYJI ¢ a0COJIFOTHOM TeMIepaTypoH, TIEPBhIA 3aKOH TEPMOIMHAMUKH; 3aKOH COXPAHCHUS
AJNIEKTPUIECKOTO 3apsizia, 3aKoH KyJioHa; mpu 3TOM pa3iuyaTh CIOBECHYIO (POPMYITHUPOBKY
3aKOHA, er0 MaTeMaTHYECKOE BRIPKCHUE U YCIIOBHS (TPAHUIIBI, 0071aCTH) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE IPUHIIMITEI ISHCTBHS MAITNH, TPUOOPOB U TEXHUYECKHUX YCTPOICTB;
pa3nuyaTh YCIOBUS UX 0€30MIaCHOTO WCIIONB30BaHUS B TOBCETHEBHOM KU3HU

10.9

BhINONHATE 3KCHEPUMEHTHI 110 UCCIEA0BAHUIO (PU3NUECKUX SBICHUI U IPOLIECCOB C
HCTONB30BaHUEM NPSMBIX M KOCBEHHBIX H3MEPEHUH; TP 3TOM (hopMyIHpoBaTh NpodiaemMy
(3amavy) ¥ rUNOTE3y Y4eOHOTO IKCIIEPUMEHTA, COOUPATh YCTAHOBKY U3 MPEIIOKEHHOTO
000pYAOBaHHS, TPOBOAUTH OMBIT U (POPMYIUPOBATH BBIBOJIBI

10.10

OCYHIGCTBHSITL MMPAMBIC 1 KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJIMYUH; IIPU 3TOM BI)I6I/IpaTI>
OIITUMAaJIBHBIHI CIIOCO0 HU3MEPCHHUA U UCIIOJb30BaTh NU3BECCTHBIC METOABI OLICHKHU HOFpGHIHOCTGfI
HU3MEPEHUI

10.11

Hccnenoath 3aBUCUMOCTH MEKTYy (DH3MUESCKUMU BEIMYMHAMU C UCIIOJIB30BAHUEM MPSMBIX
M3MEPEHMIA; TP STOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBAThH PE3yIIbTAThI OTYICHHON
3aBUCHMOCTH (DU3MUYCSCKUX BEJIMYMH B BUJIC TAOIHUI] U TPAPUKOB, IEJIaTh BBIBOBI 110
pe3yibTaTaM UCCieI0BaHus

10.12

CobmroaTh nmpaBuiia 6€30MacHOTO Tpy/a MPH MPOBEICHUN HCCIIEOBAHHUN B paMKaX y4eOHOTO
JKCIIEPUMEHTA, Y4eOHO-MCCIeA0BaTENbCKON 1 MPOEKTHOM NESATENTFHOCTH C HCIIOIB30BaHHEM
HU3MEPUTENBHBIX YCTPOMCTB U J1a00paTOpHOro 000py10BaHUS

10.13

Pemrate pacueTHbIe 331241 C SIBHO 3aJJaHHOM (PU3NYECKOH MOJIEIBIO, HCIIONB3Ys (PU3UUECKUE
3aKOHBI ¥ IPUHLMIIBL, HA OCHOBE aHAJIN3a YCIOBHSA 331a4H BEIOUPATh (YU3NIECKYIO MOJIEIb,
BBIIEJIATE (PU3HUYECKHE BEIMUMHBI U (POPMYIIbI, HEOOXOIUMBIE IJIsl €€ PELICHUS, TPOBOAUTH
pacueThl U OLIEHUBAThH PEATbHOCTD MOTYYEHHOT0 3HaUeHHs (PU3NIECKON BEIMINHBI

10.14

Pemarp kauecTBeHHBIE 32/1a4H: BRICTPAUBATh JIOTHYECKH HEMPOTHBOPEUNBYIO IIETIOUKY
pacCyXIeHUH C ONIOPO HA U3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUECKUE SBICHUS

10.15

Hcnonb30BaTh pHu pelieHun yueOHBIX 3a1a4 COBPEMEHHbIE HH(POPMAIIMOHHbBIE TEXHOJIOTHHU JIJIsI
MIOKCKa, CTPYKTYPUPOBAHUS, UHTEPIIPETALINHN U NIPEICTABICHUS y4eOHOM 1 HayYHO-TIOMYJIAPHON
nHPOPMALIUH, TIOTYYEHHON U3 Pa3IUYHBIX HCTOYHUKOB; KpUTHUYECKH aHAJIM3HUPOBAThH
MOJTy4aeMyt0 HHPOPMAIUIO

10.16

HpI/IBO}II/ITB IMPUMCEPLI BKJIaa pOCCHﬁCKI/IX u 3ap}76e)KHBIX y‘leHBIX-(i)I/IBI/IKOB B pa3BUTHUC HAYKH,
00BsICHEHNUE MMPpOHCCCOB OKPYIKAKOMICTO MHPA, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonp3oBaTh TeopeTHUECKHE 3HAHUS 110 (U3NKE B TIOBCETHEBHOM JKU3HH JJIs1 00ECTICUSHUS
0e301acHOCTH TIpY OOPAIEHUH C PUOOPAMH U TEXHUUECKUMHU YCTPOUCTBAMH, JJIsi COXPaHEHUS
3JI0POBBS M COOTIOACHISI HOPM 3KOJIOTHUECKOTO MTOBEACHUS B OKPYXKAIOIIEH cpesie

10.18

PabGorats B rpynmne € BbIIIOJTHCHUCM Pa3JIMYHBIX COHUAJIBHBIX poneﬁ, IIaHUPOBATH pa60Ty
T'pyI1iIbl, palfuOHAJILHO PACIIpEaACIATh 00513aHHOCTH U IIJIAaHUPOBATH JACATCIIBHOCTE B
HECTAaHAAPTHBIX CUTYyallUAX, aICKBATHO OUCHUBATH BKJIaJ KaXKJ10I'0 U3 YYaCTHHUKOB I'PYIIIIbI B
peaicHue paCCManHBaeMOfI HpO6J'ICMI>I




[TpoBepsiemble neMeHThI coaepkanus (10 kmacc)

Kon Kog [IpoBepsieMbIe 2NIEMEHTHI COACPKAHUS
paznena MIPOBEPSIEMOTO
3JIeMEeHTa
1 OU3UKA U METOABI HAYUHOI'O ITO3HAHU A
11 ®dusuka - Hayka o npupoze. HayuHsle MeTObI IO3HAHUS OKpYIKaromero mupa. Ponpb
SKCIIEPUMEHTA ¥ TEOPUH B IIPOLIECCE MMO3HAHUS MMPUPOIBI. DKCIIEPUMEHT B (DH3HKE
1.2 MonenupoBanue GU3NISCKUX SBJICHHUN U MPoIeccoB. HayuHbie THIIOTE3HLI.
du3ndeckre 3aKOHBI U TEOPUU. | paHUIIBI MPIMEHUMOCTH (PU3NIECKIX 3aKOHOB.
[punnun cootBeTcTBUs. Poib 1 MecTo pu3uku B (OPMUPOBAHUN COBPEMEHHOMN
HayYHOU KapTHHBI MHpPA, B TPAKTHUECKOU JIEATSILHOCTH JIFOJICH
2 MEXAHUKA
21 KMHEMATUKA
211 Mexanunueckoe aBmkeHne. OTHOCUTENIHLHOCTh MEXAHUYECKOT0 ABIkeHUsI. CucTtemMa
otcuera. TpaekTopus
2.1.2 [Tepemernienue, ckopocTh (CpeAHsISI CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHHE
MaTepHuaIbHON TOUKH, UX MPOEKIINK Ha OCH CHCTEMBI KoopauHaT. CliokeHue
NIEpEMELICHUN U CII0KEHHUE CKOPOCTEN
213 PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSIMOJMHEHOE MBIKeHHe. | 'paduku
3aBUCHMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, yTH U TIEPEMEIICHUS
MaTepHUaabHON TOYKH OT BpEMEHHU
214 CBo0OoHOE najieHue. Y CKOpeHHe CBOOOHOTO TaACHUS
215 KpusonuneitHoe nrkeHne. PaBHOMepHOE ABMKEHNE MaTEPHAILHON TOYKH TI0
OKPYKHOCTH. YTJIOBasi CKOPOCTb, JJMHEIHAs CKOpOCTh. [leproa u yacTora.
LenTpocTpeMUTENEHOE YCKOPEHNE
2.1.6 TexHUYeCKHEe yCTPOUCTBA: CIIHOMETP, JBMKCHUE CHAPSIOB, IICTTHBIC U PEMEHHBIC
nepeayn
2.1.7 [IpakTtnueckue pabotel. M3mepeHne MrHOBeHHOH ckopocTu. McciienoBanue
COOTHOIICHHS MEXTy ITyTSIMH, IPOHJICHHBIMH TEJIOM 3a I10CJIC0BATEIIbHBIC PaBHBIC
IIPOMEXYTKH BPEMEHHU TIPHU PABHOYCKOPEHHOM JIBWKEHHUU C HAYAIIBHOH CKOPOCTHIO,
paBHO Hy0. M3yueHue JBUKEeHUS apuKa B BA3KOH kujakocTu. M3yuenue
JBHOKCHHUS TeJia, OPOIICHHOTO FrOPHU30HTAIBLHO
2.2 JMHAMUKA
221 [Ipuaumn otHocurensHOCTH ["anunes. [1epsoiit 3akon Hetotona. HeprinansHble
CHCTEMBI OTCUETa
2.2.2 Macca tena. Cuna. [IpyHIMD Cyneprno3uuu cui
2.2.3 Bropoii 3akon HeloToHa 11 MaTepranbHON TOUYKH B MHEPIUAIBHON CHCTEME OTCUETa
(UCO). Tpernii 3axoH HeroToHa /151 MaTepUaIbHBIX TOYEK
2.2.4 3akoH BceMupHOTO TsroteHus. Cuina Tspkectu. [lepBast kocMudeckast ckopocTs. Bec
Tena
2.25 Cuna ynipyrocrtu. 3akoH ['yka




2.2.6

Cuna tperms. Cyxoe Tpenue. Cuina TpEeHUS CKOIRKEHHS U CHJIa TPEHUS TTOKOSI.
Koaddurnuent tpenus. Cuia cCONMpOTUBICHUS MTPH JBHKCHUU TeJla B )KUIAKOCTH WU
rase

2.2.7 [MocTynaTenbHOE U BpalaTeIbHOE IBMKEHUE a0COIIOTHO TBEPAOTO Tea

2.2.8 MOMEHT CHIIbI OTHOCUTEILHO OCH BpaiteHus. [1nedo cuibl. Y caoBus paBHOBECHS
TBepaoro tena B UCO

2.2.9 TexHuueckue ycTpoiicTBa: HOANIMITHUKH, IBHKEHUE UCKYCCTBEHHBIX CITyTHHKOB

2.2.10 [Ipaktuueckue pabotel. M3ydyenue nemxeHus Opycka Mo HaKIOHHOW TTOCKOCTH IO

JeificTBIEeM HECKONBKHX cwil. MccnemoBanne 3aBUCHMOCTH CHIT YIIPYTOCTH,
BO3HUKAIOIIUX B Ae(POPMHUPYEMOI IPYKUHE U PEIUHOBOM 00pasiie, OT BEIIMYMHBI HX
nedopmarin. MccnenoBanue yCioBUi paBHOBECHS TBEPIOTO TeJa, UMEIOIIETO OCh
BpaIeHUs

2.3 3AKOHbBI COXPAHEHU A B MEXAHUKE
231 Wmnynbc MaTepuanbHOM TOUKH, CHCTEMBI MaTepHABHBIX TOYEK. IMITyibC cribl 1
HW3MEHEHHE UMITYJIbCa Teja
2.3.2 3akoH coxpanenus ummynbsca B UCO. PeakTuBHOE NBHKEHHE
2.3.3 Pabota cuibr
2.34 MoIHOCTb CHIIBI
2.35 Kunernueckas sHeprusi MarepuagbHONW TOUKU. Teopema 0 KWHETHUECKOM SHeprun
2.3.6 [MorennmanbHas sueprus. [loTeHIManbHAs SHEPTHUst yIpyro AehOpMUPOBAHHOM
npyxuHbl. [loTeHanbpHass S3HEPTHs Tesa BOJIU3H MOBEPXHOCTH 3eMITH
2.3.7 [loreHnmanbHBIe M HENOTEHIMABHBIE CHIIbL. CBSI3b Pa0OTHI HEMOTEHIMAIBHBIX CHJI C
W3MEHEHNEM MEXaHUYECKOW SHEPTHH CUCTEMBI TeJl. 3aKOH COXPaHEeHHUs
MEXaHWYECKOH SHEPTUH
2.3.8 Ynpyrue u Heynpyrue CTOIKHOBEHUS
2.3.9 TexHuueckue ycTpoiicTBa: ABHKEHHE PaKeT, BOJOMET, KOTIEp, PY>KUHHBIN MTUCTOIET
2.3.10 [IpakTudeckne padotel. U3ydeHue cBsi3u CKOpOCTEH Tel MpU HEYIPYTOM yAape.
HccnenoBanue cBs3u pabOTHI CHITBI C U3MEHEHUEM MEXaHUUYECKOI SHEPTHH Tena
3 MOJIEKYJIAAPHASA ©®U3UKA U TEPMOJIMHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU

3.1.1 OCHOBHBIC TTOJI0KEHHUS MOJICKYISIPHO-KMHETUUECKON TeOprH. bpoyHOBCKOE
newkenne. Juddysus. Xapakrep ABKEHHS U B3aHMOJICHCTBUS YaCcTHI] BelIeCTBA

3.1.2 Mojenu CTpOSHHS ra30B, KUAKOCTEH M TBEPIBIX TNl U 00bSICHEHHE CBOHCTB
BEIIECTBA HA OCHOBE 3TUX MOJIEIEH

3.1.3 Macca monekyin. KonmnuectBo Bemiectsa. [locTtossHHas ABoraapo

3.14 TennoBoe paBHoBecHe. Temnepatypa u ee namepenue. lllkana remneparyp Llenscus

3.15 Monens naeansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KHHETHUECKOH

TCOpHHU UACAIILHOI'O I'a3a




3.16

AOGcomioTHas TeMIiepaTypa Kak Mepa CpeJHe KHHETHIEeCKOH SHEPTUH TETJIOBOTO
IBrKeHHs yactull raza. [lkana remneparyp Kenbpuna

3.1.7 Ypasuenue Knametipona - Menneneesa. 3akoH [lanpToHa
3.1.8 I"a3oBbIe 3aK0HEL. M30mporniecchl B HaealbHOM ra3e ¢ HOCTOSHHBIM KOTHYECTBOM
BEILIECTBA: N30TepMa, H30X0pa, H300apa
3.1.9 TexHUYeCKHe yCTPONCTBA: TEPMOMETP, OapoOMeTp
3.1.10 [Ipaktuueckue pabotel. 3mMepenne Maccel Bo3Iyxa B KJIACCHOW KOMHATE.
HccnenoBanre 3aBUCUMOCTH MEXy TapaMeTpaMu COCTOSIHUSI pa3peKEHHOTO Ta3a
3.2 OCHOBbBI TEPMOJIMHAMUKHA
3.2.1 TepMmoauHaMuyeckas cucteMa. BHyTpeHHsS SHEpPTUs TEPMOIUHAMHYECKON CUCTEMBI
U CTIOCOOBI ee M3MEHEHHUS
3.2.2 KomnmuaecTBo TemnoTs! u pabota. BHyTpeHHSIsI SHEPTHS OJHOATOMHOTO HJIEATEHOTO
raza
3.23 Bupl Terutonepeaaun: TEIIIONPOBOIHOCTD, KOHBEKIUS, H3Iy4eHHE. TemIoeMKOCTh
Tena. Y aenbHas TeIUIOEMKOCTh BEIeCTBa. PacueT Koim4ecTBa TEmIOTh IpU
TerIonepeaaye
3.24 [lepBriit 3ak0H TepMoguHaMUKH. [IprMeHeHue mepBoro 3akoHa TEPMOJIUHAMUKH K
uzomnpoteccaM. [ papuueckas naTepnpeTanus paboThl rasa
3.25 TemnoBeie MamuHbL. [IpuHIKIEL AeHcTBHS TeTIOBBIX MavH. [IpeobpazoBanus
SHEPTUU B TEIUIOBBIX MammHaxX. Koaguiment nonesHoro neiicraus (ganee - KI11)
teroBoi MamuHbl. [Hukin Kapuo u ero KIT/I
3.2.6 Bropoii 3akoH TepmouHamMuku. HeoOpaTuMocTs porieccoB B mpupoe. Teriosble
JBHTATENN. DKOJIOTUYECKHE TPOOIEMBI TEIIOIHEPTETUKH
3.2.7 TexHuYeckue ycTpoicTBa: ABUTaTEh BHYTPEHHETO CrOPAaHUs, OBITOBOM
XOJIOMIIBHUK, KOHTUIINOHED
3.2.8 [IpakTudeckue padoTel. U3MepeHne yenpbHON TeI0eMKOCTH
3.3 ATPEI'ATHBIE COCTOAHUA BEHIECTBA. ®A30BBIE ITEPEXO/bI
3.3.1 [TapooOpazoBanue 1 KOHAEHCaM. Mcnapenue u KuneHue. Y JeibHast TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMITEPATYPbI KUIICHHSI OT JaBJICHUS
3.3.2 AOcoIIoTHas M OTHOCHTENbHAs BIKHOCTH Bo3Ayxa. HaceimenHbiil map
3.3.3 Tsepnoe teno. Kpucramnmnueckne u amopdHbie Telaa. AHU30TPOIUS CBOICTB
kpuctaos. JKuakue kpuctaiuibl. COBpeMEHHbIE MaTepHaIbl
3.34 [InaBnenue u kpucTauM3auus. Y AeibHas TeIoTa iaBneHus. CyOnuManus
3.35 YpaBHEHHE TETIOBOTO OajaHca
3.3.6 TexHn4eckue yCcTporUCTBa: TUTPOMETP U IICUXPOMETP, KaJOPHUMETP, TEXHOJIOTUN
MOJTYYECHHUS] COBPEMEHHBIX MaTEPUAIIOB, B TOM YHUCIIe HAHOMATEPHAIOB, U
HAaHOTEXHOJIOTUU
3.3.7 [IpakTuueckue padotel. Mi3MepeHne BIaKHOCTH BO3AyXa
4 SJIEKTPOJJMUHAMUKA




4.1 SJIEKTPOCTATUKA

411 Onextpuzanus Ted. INeKTpuUYecKuid 3apa. [Ba Buaa dIeKTPUIECKUX 3apsI0B

41.2 [IpoBoAHMKH, TUNEKTPUKH U TOIYITPOBOJAHUKH

4.1.3 3aK0oH COXpaHECHHS JIEKTPUICCKOTO 3apsiaa

414 Bsaumogpeiicteue 3apsaoB. 3akoH Kynona

415 Onektpuueckoe mosie. HanpspkeHHOCTH AnekTpudeckoro moist. [Ipuniumn
cynepno3uuuy. JINHUM HaNPsSHKEHHOCTH JIEKTPUIECKOTO OIS

4.1.6 Pabota cun anextpocratndeckoro mods. [lorenuman. PazHocTs moTeHIMANOB

4.1.7 [IpoBOOHMKY U TUBIEKTPUKH B IOCTOSHHOM 3JIEKTPHUUECKOM Houe. JJusnexTpudeckas
MPOHHULIAEMOCTb

418 OnextpoeMkocTb. KoHeHcaTop. DIEKTPOEMKOCTh TUIOCKOTO KOHACHCATOpa. DHEPTrHs
3apsHKEHHOT0 KOHJeHCcaTopa

419 TexHundeckue ycTponcTBa: 3JEKTPOCKOI, AEKTPOMETP, AIEKTPOCTaTHUECKas 3aIlnTa,
3a3eMJICHUE JIEKTPONPUOOPOB, KOHJICHCATOP, KCEPOKC, CTPYHHBIN IPUHTED

4.1.10 [IpakTudeckue padotel. 3MepeHHe 2JIeKTPOEMKOCTH KOHACHCATOpa

4.2 [NOCTOAHHBIN SJIEKTPUYECKHU TOK. TOKHN B PA3JIMYHBLIX CPEJIAX

421 VYcnoBus CyliecTBOBaHUS IOCTOSHHOTO 3JEKTPUYECKOro Toka. MICTOYHMKH TOKa.
Cuna toka. ITocTOsSHHBIN TOK

4.2.2 Hamnpsoxenue. 3akon OMa 1 y9acTka e

4.2.3 DNEeKTpUYECKOe COMPOTUBIICHUE. Y IENbHOE CONPOTHBIEHUE BEILIECTBA

4.2.4 [locnenoBarensHOE, NapatienbHOE, CMEIIAHHOE COSMHEHHE IPOBOAHUKOB

425 Pabota anexrpruueckoro Toka. 3akon Jxoyns - Jlenna

4.2.6 MOIIHOCTh MEKTPUIECKOTO TOKA

427 3IEKTpOoBIKYIas cuia (naiee - 3/C) 1 BHyTpeHHEe CONMPOTUBICHNE NCTOTHNKA
Toka. 3akoH OMa ISl TIOJTHOM (3aMKHYTOM) 3MeKTprudeckoit nemu. Kopotkoe
3aMBbIKaHUE

4.2.8 DJeKTpOHHAs IPOBOMMOCTh TBEPJIBIX METAIUIOB. 3aBUCUMOCTH COITPOTHBIICHUS
METaJUIOB OT TeMIepaTypsl. CBEpXIPOBOJUMOCTD

4.2.9 OneKTpuyecKuil TOK B BaKkyyme. CBOHCTBA 3JIEKTPOHHBIX ITyYKOB

4.2.10 [Tonympooguauku. CoOCTBEHHAS U IPUMECHAS TIPOBOUMOCTD TTOJIYIIPOBOIHUKOB.
CsoiicTBa p-n nepexoza. [lomynpoBogHHKOBEIE TPHOOPHI

4211 DIEeKTPUIECKUN TOK B DJIEKTPOIUTAX. DIEKTPOTUTHICCKAS TUCCOITHAITH.
DIeKTpon3

4.2.12 DIeKTpUIEeCKUil TOK B Tazax. CaMOCTOSTENBHBIN U HECAMOCTOSTEHHBIN pa3psil.
PaznuuHble TUIIBI CAaMOCTOSTENBHOTO pa3psaaa. Monnus. [1nazma

4.2.13 TexHuueckue ycTpoicTBa: aMIepMeTp, BOJIBTMETP, PEOCTaT, ICTOYHUKU TOKA,

3NEKTPOHArPEBATENbHBIE PUOOPEI, SIEKTPOOCBETUTEIBHBIE IPUOOPHI, TEPMOMET]




COTIPOTHUBJICHHS, BAKYYMHBIN IO, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
TOJTYIIPOBOTHUKOBBIN MO/, TATbBAHUKA

4.2.14 [IpakxTuaeckne padotel. M3yueHne cMemaHHOTO COSAMHEHHUS PE3UCTOPOB.

Uzmepenne D/IC ucToYHMKA TOKA M €r0 BHYTPEHHETO conpoTuBieHus. Ha0monenne
3JIEKTPOIIN3a

IIpoBepsiembie TpeOOBaHUS K Pe3yIbTaTaM OCBOSHHS OCHOBHOM
obpazoBarensHOM mporpammsl (11 kirace)

Kon
MIPOBEPSIEMOTO
pe3ynbpTaTta

ITpoBepsieMBbIe MPeIMETHBIE PE3YIbTAThl OCBOCHUS OCHOBHON 00pa30BaTEIbHON MIPOrPaMMBI
CpeaHero oomero oopa3oBaHus
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JleMOHCTpHUPOBaTh Ha MPUMEPAX POJIb U MECTO (PU3UKH B (POPMHUPOBAHNH COBPEMEHHOMN
Hay4HOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJIOTHUIA, B TPAKTUYECKOMI
JeSITENIBHOCTH JIIO/ICH, LIEJIOCTHOCTh U €TMHCTBO (PU3MYECKOM KapTHHBI MHPa

11.2

VYYUTHIBaTh TPAHUIIBI IPUMEHEHHUS U3yYSHHBIX (PM3HMYECKUX MOJIEINICH: TOUCUHBIN
ANIEKTPUICCKUN 3apsii, sAepHas MOEb aTOMa, HYKJIOHHAs MOJIeNIb aTOMHOTO SiApa MpH
peteHnn GU3NUECKUX 3a/1a9

11.3

PacnioznaBath (uznveckue sBICHUS (IPOLECChl) M OOBIACHSITH UX HA OCHOBE 3aKOHOB
AIIEKTPOAVHAMHKH U KBAHTOBOH (DM3MKHU: dNIEKTpUUECcKas MPOBOUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE JICHCTBHS TOKA, B3aMMO/ICHCTBUE MarHUTOB, SJIEKTPOMarHUTHAs
MHIYKIYS, €M CTBIE MAarHUTHOTO TI0JIS1 HA TIPOBOJHUK C TOKOM M JIBIOKYIITMICS 3apsi,
AIIEKTPOMAarHUTHBIE KOJIEOaHUs ¥ BOJIHBI, MPSIMOJIMHEHHOE PACIPOCTPaHEHUE CBETA, OTPaKEHHE,
npesioMiIeHue, naTepdepeHnus, AMPpaKIys 1 NOIIPH3AIHs CBETa, UCTIEPCHS CBETa,
(hotosnexrpuueckuii 3P PexT (hoTorddekr), cBeToBOE AaBlieHNE, BOSHUKHOBEHHE JTHHEWYATOTO
CIIEKTpa aToMa BOJIOPOJIa, ECTECTBEHHAS! K UCKYCCTBEHHAs PalMOaKTUBHOCTD

114

OnuceiBaTh U3y4YEHHBIE CBOICTBA BEIIECTBA (IEKTPUIECKHUE, MATHUTHBIE, ONITHYECKHE,
INEKTPUUECKYIO TPOBOIMMOCTD PA3IIUYHBIX CPEJl) U ANEKTPOMArHUTHBIE ABJIEHUS (IIPOLIECCHI),
WCTIONB3Ys (PU3MUYECKHE BEIMUNHBL: DIICKTPUUECKUH 3apsijl, CHila TOKa, SJEKTPHUECKOE
HanpspKEHUE, JIEKTPUIECKOe CONPOTUBIICHUE, Pa3HOCTh oTeHuuanos, 3/C, padoTa Toka,
WHAYKIXS MarHATHOTO MOJIs, cuiia Amrepa, cuia JlopeHna, HHIYKTUBHOCTh KaTyIIKH, SHEPTUS
AIIEKTPUYECKOTO X MarHUTHOTO TIOJIeH, IEPHOJT ¥ YacTOTa KojeOaHnui B KOeOaTelbHOM
KOHTYpE, 3apsi/i ¥ CHJIa TOKA B IIPOLIECCe TAPMOHUYECKUX AIICKTPOMAarHUTHBIX KOJIeOaHHH,
(hoKyCcHOE paccTOSIHUE U ONTHYECKas CHJIa JIMH3bI; IPH ONIMCAHWUH NPABUIBLHO TPAKTOBATD
(u3NUECKUii CMBICI UCTIONBL3YEMBIX BEJTUUWH, UX 0003HAYCHUS U €IMHUIIBI, YKA3bIBATh
(hopMyIIBI, CBSA3BIBAIONINE JAHHYIO (QU3MUECKYIO BEIMUMHY C JPYTUMH BEIMYHHAMHA
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OnuceiBaTh HU3YUYCHHBIC KBAHTOBBIC ABJICHUSA U ITPOLCCCHI, UCIIOJIb3Ys (1)PI31/I‘-I€CKI/I€ BCIIMYHUHBI:
CKOpPOCTB 3JICKTPOMArHuTHBIX BOJIH, JJIMHA BOJIHBI U 4aCTOTA CBETA, DHEPTHUA U UMITYJIBC (1)OTOHa,
nepuo/ nojaypaciaza, SHEprus CBA3M aTOMHBIX AACP; IIPU ONNMCAaHUU TPAaBUJIbHO TPAKTOBATH
q)HSI/IIIeCKI/H‘/'I CMBICJT UCTIOJIB3YEMBIX BCJINYUH, UX 0003HaYeHUs U CIAWHUIIBI; YKAa3bIBaTb
(1)0pMyan, CBA3bIBAONINE TaHHYIO (1)I/I3I/I‘ICCKYIO BCJIIMYUHY C APYTYUMHU BEJIMUMHAMU, BBIYUCIIATH
3HA4YCHHUC (1)I/I3I/IIIGCK0ﬁ BCJIMYMHBI

11.6

AHamM3UpoBaTh GUINUECKHIE MPOIIECCH U SBJICHUS, UCTIONB3YS (pU3nYecKre 3aKOHbI U
MPUHOMIIEL: 3aK0H OMa, 3aKOHBI ITOCIIEI0BATENBHOTO U MTAPaJLIEIbHOTO COeITMHEHNUS
MIPOBOJHHKOB, 3aK0H [0y - JIeHua, 3aKoH 371eKTpOMarHuTHOM MHIKIIMH, 3aKOH
MPSMOJIMHEWHOT'O PACTIPOCTPAHECHHUS CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEJIOMIICHUS
CBeTa, ypaBHeHHE DiHIITEHHA 111 GoTo3hdeKTa, 3aKOH COXpAaHEHHUS SHEPTHH, 3aKOH
COXpaHEHUS UMITYJIbCa, 3aKOH COXPaHEHHsI AIEKTPUUYECKOTO 3apsiia, 3aKOH COXPaHEHHS
MacCOBOTO YUCIIA, TIOCTYIaThl bopa, 3aK0H pasinoaKTHBHOTO paciiazia; Mpu 3TOM pa3IndaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BHIPAKEHHE U YCIIOBHS (IPaHUIIbI,
00J1aCTH) TPUMEHUMOCTH




11.7

OmnpenensTe HaNpaBjIeHUE BEKTOPa MHIYKIUU MarHUTHOTO I10JIs1 IIPOBOIHUKA C TOKOM, CHJIBI
Awmrnepa u cuiel Jlopenna

11.8

CTpouTh 1 ONHCHIBATh H300paKEHHE, CO3/1aBaEMOE TUIOCKUM 3€pPKaJIOM, TOHKOW JIMH30H

11.9

BBIOTHATH 3KCIIEPUMEHTHI TT0 UCCIICIOBAHUIO (DU3UUECKUX SBICHUH U TIPOIIECCOB C
WCTIOJIb30BaHUEM TPSAMBIX U KOCBEHHBIX H3MEPEHUH; IPYU 3TOM (POPMYITHPOBATE MPOOIIEMY
(3a1auy) ¥ runoTE3y Y4eOHOTO IKCIICPUMEHTA, COOUPATh YCTAHOBKY U3 MPEITI0KESHHOTO
000pyTOBaHUS, TPOBOIUTH OIBIT U ()OPMYJTUPOBATH BHIBOJIBI

11.10

OcCyIIeCTBIATh NPSMbIC U KOCBEHHBIC H3MEPEHUS (PU3UUCCKHUX BEIIMYHH; ITPH STOM BBIOUPATH
ONTUMAJIBHBIHN CIIOCO0 M3MEPEHUS M UCTIOJIh30BaTh U3BECTHBIC METO/IbI OIICHKH MTOTPEITHOCTEH
HU3MEpEeHui
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HccnenoBath 3aBUCHMOCTH (PU3MYECKHUX BEJTMYUH C UCIOJIH30BAHUEM MPSMBIX H3MEPEHUI; TPpH
3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCUPOBATh PE3YJIbTATHI IIOIyYCHHOH 3aBUCUMOCTH
(u3nUecKuX BEJIMYMH B BUJE Ta0IML ¥ rpadMKOB, AENaTh BHIBOIBI IO PE3yIbTaTaM
UCCIIEI0BAHUs

11.12

CobmogaTh mpaBmiia 6€30MacHOro TPyAa Py IPOBEACHUN UCCIEA0BaHUI B paMKaxX yaeOHOTO
IKCIIEPUMEHTA, Y4eOHO-UCCIIEI0BATENBCKOM U IPOEKTHOI NEeATETIbHOCTH C UCII0JIb30BaHHEM
M3MEPUTENHHBIX YCTPOICTB 1 Ia0OPaTOPHOTO 00OPYIOBaHUS

11.13

Pemrate pacueTHbIe 331241 C IBHO 3aJJaHHOH (PU3NYECKOH MOJIEIBIO, UCIIONB3YS (PU3HYECKIe
3aKOHBI ¥ IIPUHLMIIBL, HA OCHOBE aHAJIN3a YCIOBUSA 331a4H BEIOUPATh (PU3NIECKYIO MOJIEIIb,
BBIIEJIATE (PU3HYECKHE BEIMUNHBI U (POPMYIIbI, HEOOXOIUMBIE ISl €€ PELICHUSs, IPOBOIUTH
pacueThl M OLEHUBAThH PEATbHOCTH MOIYYEHHOT0 3HaUeHHs (PU3NIECKON BEIMINHBI

11.14

Pemarp kauecTBeHHBIE 3a1a4H: BEICTPAUBATh JIOTHYECKH HEMPOTHBOPEUUBYIO IIETIOUKY
pacCyXICHUH C ONIOPO Ha U3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUCCKUE SBICHUS

11.15

Hcnonb30BaTh pu pelieHun yueOHBIX 3a1a4 COBPEMEHHbIE HH(POPMAIIMOHHbBIE TEXHOJIOTHHU /IS
MOKCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMH 1 MIPEICTABICHUS Y4eOHOM 1 HayYHO-TIOMYJIIPHON
WHPOPMAITUH, TIOTYYEHHON U3 Pa3TUIHBIX HCTOYHUKOB; KPUTHYCCKH aHAJIM3UPOBAThH
MOJTy4aeMyt0 HHPOPMAIUIO

11.16

OOBSICHSITH IPUHITUITBI IEHCTBUS MAIIMH, TPUOOPOB M TEXHUUECKUX YCTPOUCTB; pa3iniaTh
yCII0BHS MX 0€30IaCHOTO MCIIOIB30BAHNUS B IOBCEJHEBHON )KU3HU

11.17

[TpuBoMTH TPUMEPHI BKIIA/Ia POCCUICKHX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHE TIPOLIECCOB OKPY>KAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI

11.18

Hcnonb30BaTh TEOpETHUECKUE 3HAHUS 110 (DU3MKE B TIOBCEIHEBHOM JKU3HHU JJIs1 00CCIICUCHUS
0e301acHOCTH TpY OOPAIEHUH C PUOOPAMH U TEXHUUECKUMHU YCTPOUCTBAMH, JJIsi COXPaHEHUS
3JI0POBBS M COOTIOACHISI HOPM 3KOJIOTHUECKOTO TTOBEACHUS B OKPYKAIOIIEH cpesie

11.19

PabGorats B rpymnmne € BbIIIOJTHCHUCM Pa3JIMYHBIX COHUAJIbHBIX poneﬁ, IIaHUPOBATH pa60Ty
T'pyI1iIbl, palfuOHAJILHO PACIIpEaACIATh 00513aHHOCTH U ITaHUPOBATh JACATCIIBHOCTE B
HECTAaHAAPTHBIX CUTYyallUAX, aICKBATHO OUCHUBATH BKJIaJ KaXXJ10I'0 U3 YHaCTHHUKOB I'DYIIIIbI B
peuicHue paCCManI/IBaeMOﬁ HpO6J'I€MBI

ITpoBepsiemble 3neMeHThI coaepkanus (11 kmacc)

Kon
pasmena

Kon

MIPOBEPSIEMOTO
3JIEMEHTa

IIpoBepsiemble 3J1IEMEHTHI COAEPKaHUS

SJIEKTPOJJMHAMUKA




4.3

MATHUTHOE ITIOJIE. 3JIEKTPOMATI'HUTHAS MHAYKIWA

431 [ocTosHHbIe MarHUTHL. B3anMoneiicTBre MOCTOSIHHBIX MATHUTOB

4.3.2 MarnutHoe nosie. Bektop maruuTHON MHAYKUUH. [IpuHnun cyneprnozunuu. JInaun
MarHuTHOHM nHAYKOMK. KapTrHa TMHUI MarHUTHOW MHIYKLIWH TOJISl IIOCTOSTHHBIX
MarHuToOB

4.3.3 MaruauTtHoe noJie NPOBOJHMKA ¢ TOKOM. KapTrHa TUHUH 10 ATMHHOTO MPSIMOTO
[IPOBOJHMKA U 3aMKHYTOT'O KOJIBLIEBOI'O IIPOBOAHUKA, KATYIIKH ¢ TOKOM. OmbIT
OpcTtena. BzaumoseiicTBre mpoBOIHUKOB C TOKOM

4.3.4 Cuna Amriepa, ee MOAYJb U HalpaBJICHHE

435 Cuna Jlopenia, ee MOAynb 1 HanpaBieHHe. J|BUKeHNE 3aps>KEHHOM YacTHLIbI B
OJTHOPOJTHOM MarHUTHOM ToJje. Pabota cuibl Jlopenima

4.3.6 SIBreHMEe AIIEKTPOMAarHUTHON HHAYKIIUH

4.3.7 [ToTok BeKTOpa MarHUTHOM MHAYKLIUU

4.3.8 O/1C naayKIuu. 3aK0H IEKTPOMArHUTHON HHAYKIH Dapasest

439 Buxpesoe snektpuueckoe moine. 3/{C HHAYKINY B IPOBOTHUKE, TBIKYIIIEMCSI
MOCTYIATEIbHO B OAHOPOJHOM MAarHUTHOM I10JI€

4.3.10 [Ipasuio Jlenma

43.11 HNunykTtuBHOCTE. SBNeHue camonHaykimu. JJ]C caMouHIyKIuu

4.3.12 OHeprus MarHUTHOTO TOJIS KaTYIIKU C TOKOM

4.3.13 ONEeKTpOMarHuTHOE MoJIe

4.3.14 TexHu4ecKre yCTpOHCTBa: IOCTOSIHHBIE MArHUTHI, JJIEKTPOMAarHUTHI,
3JIEKTPOABUIATENb, YCKOPUTENIHN 3JIEMEHTApHBIX YaCTHILI, MHAYKLMOHHAS [1€Yb

4.3.15 [paktudeckue paboThl. MI3ydeHne MarHUTHOTO TOJISt KATYIIKH C TOKOM.
HccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha paMKy ¢ TokoM. MccnenoBanue
SIBIICHHS DJICKTPOMArHUTHON WHIYKIMH

5 KOJIEBAHMA U BOJIHBI
5.1 MEXAHUWYECKUE U 9JIEKTPOMAT'HUTHBIE KOJIEBAHM A

5.1.1 Konebarenpnas cucrema. CBoOoHbIE KoteOanus. ['apMoHndeckue KoaeOaHusl.
ITepuon, gactoTa, amumntyaa u (aza KoeOaHui

512 [Ipy>xnHHBI MasTHUK. MaTeMaTHYeCKUI MasTHUK

5.1.3 VYpaBHeHHE TapMOHUYECKUX Konebanuil. Kunematuueckoe 1 JMHAMHUECKOE
OTHMCaHue KOJIeOATETHHOTO IBHKEHUS

5.14 [IpeBpatenne 3Hepriuy Npu rapMOHUYECKUX KosleOaHusx. CBsI3b aMIUIUTYAbI
KoJe0aHUI NCXOJHON BENWYMHBI C aMIUIUTYAaMU KOJIEOaHUH €€ CKOPOCTH H
YCKOpEHUS

5.1.5 KonebarenbHbiit KOHTYp. CBOOOHBIC 3JICKTPOMArHUTHBIC KOJICOaHHS B UACAILHOM

KoJeOaTenbHOM KOHTYpe. AHAJIOTHA MEKAY MEXaHUYECKUMH U DJIEKTPOMarHUTHBIMU
konebanusmu. @opmyna Tomcona




5.1.6

3aKoH COXpaHEHUsI SHEPTUH B UICATBHOM KOJIeOaTeTbHOM KOHTYPE

5.1.7 BrinyxneHHsle Mexanndeckue kojaeOanus. Pesonanc. PesonancHas kpusast.
BeIHYXICHHBIC 2JIEKTPOMarHUTHBIE KOJIEOaHusL.

5138 [Iepemennsiif Tok. CHHYCOUJAIbHBIN IEPEMEHHBIN TOK.

5.1.9 MoUHOCTh IEPEMEHHOT0 TOKa. AMIUTUTY/AHOE U JICHCTBYIOIIEe 3HAUCHUE CHIIBI TOKA
U HaIPSDKEHUS

5.1.10 Tpauchopmatop. [Ipon3BoACTBO, epenaya u MOTPEOICHUE AISKTPUICSCKON SJHSPTUU.
DKOJIOTHYeCcKUe PUCKH NPU MPOU3BOJICTBE AJIEKTpHUIECKOi sHepruu. KyneTypa
UCTIONIb30BAHMS 3JIEKTPOIHEPTUH B TIOBCEAHEBHOM KU3HH

5.1.11 TexHuueckue ycTpoiicTBa: ceiicMorpad, 37eKTPUUECKIA 3BOHOK, TUHAN
JNEKTpoIepeayd

5.1.12 [IpakTuaeckue padotel. McciieqoBanre 3aBUCUMOCTH MEPUOJIA MAJIBIX KOJICOaHUH

rpy3a Ha HUTH OT AJIMHBI HUTH U Macchl rpy3a. VccienoBannue nepeMeHHOro TOKa B
LIENU U3 MTOCJIEI0BATEIHHO COEMHEHHBIX KOHIEHCATOpa, KaTyIIKU U pe3ucTopa

5.2 MEXAHUWYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

521 MexaHn4eckue BOJIHBI, yclIoBUs pacnpoctpanenus. [lepuon. Ckopoctsb
pacnpocTpaHeHHs ¥ JUTHHA BOJHBI. [TonepeyHbie ¥ MpoJ0IbHBIC BOHBI

5.2.2 Wntepdepennns u qudpaxius MeEXaHHYECKUX BOJIH

5.2.3 3Byk. CropocTb 3ByKa. ' poMkocTb 3ByKa. BeicoTa ToHa. TemMOp 3ByKa

5.24 OJIeKTPOMarHUTHBIE BOJHBI. Y CIIOBUS M3IIyYCHHS HJIEKTPOMAarHUTHBIX BOJIH.
Bsaumuas opuenraius Bektopos E, B u UV B a5ekTpoMarauTHO# BOJIHE B BaKyyMe

5.25 CBoiicTBa 3JI€KTPOMArHUTHBIX BOJIH: OTPAXKEHUE, [IPEJIOMIICHHE, TTOJIApH3aLus,
mdpaxnyst, naTepdepeniwst. CKopocTh 3JeKTPOMarHUTHBIX BOJIH

5.2.6 [Ixamna 3eKTPOMAarHUTHBIX BOJH. [IpMeHeH e 3JIeKTPOMAarHUTHBIX BOJH B TEXHHUKE
U OBITY

527 [TpuHune! paguocssa3u U TeneBuaeHus. Pagnonokanus. 31eKTpoMarHuTHOE
3arpsi3HEHHE OKPY>KaIOIIeH cpeibl

528 TexHuueckue ycTpoiicTBa: My3bIKalbHbIE HHCTPYMEHTBI, YJIBTPa3ByKOBast
JMarHOCTHKA B TEXHHUKE U MEIUIIUHE, pajiap, paJHoNpHEMHUK, TEIEBU30p, aHTCHHA,
tenedon, CBU-neus

5.3 OIITHUKA

5.3.1 [IpssmonuHeHOE pacipocTpaHEHHE CBETA B OTHOPOAHOM cpene. JIyu cBeTta

5.3.2 OtpaxkeHue cBeta. 3aKOHBI OTpaXkeHus1 cBeTa. [locTpoeHne n300pakeHHit B IIIOCKOM
3epkae

5.3.3 [Ipenomnenue cBeTa. 3aKOHBI PEIOMIICHHS CBeTa. AOCOIIOTHBIN OKa3aTellb
MIPETOMIICHUS

5.34 [lonHoe BHyTpeHHEe oTpaskeHHe. [IpenenbHbIl Yron NOJIHOT0 BHYTPEHHETO
OTpaXKeHUs

5.35 Hucnepcus cBeta. CaoxHBIN cocTaB Oenoro ceera. LBeT




5.3.6

Cobupatorue 1 paccerBaronive JIUH3bL. ToHKas nuH3a. DOKYCHOE paccTOsIHUE H
OTNITHYECKAs CHJIa TOHKOU JIMH3EL. [TocTpoeHue 300pakeHuit B COOMPArOIIUX U
paccenBaromux JuH3ax. opmyrna TOHKOM JTUH3bL. Y BETHUCHHE, TaBACMOC JIMH30H

5.3.7 [Ipenensl NpUMEHUMOCTH T€OMETPUYECKON ONTHUKU

5.3.8 HuTtepdepenmus cBera. KorepeHTHBIC HCTOYHUKH. Y CJIOBHUS HAOIIOICHUS
MaKCUMYMOB 1 MUHIMYMOB B HHTep(EpEHIIMOHHON KapTHHE OT ABYX CHH(]A3HBIX
KOT€pPEHTHBIX UICTOYHHKOB

5.3.9 Hudpakuus ceera. [JudpakuronHas pemerka. Y caoBue HaOMOACHHS TJIABHBIX
MaKCUMYMOB TIpH MaJCHUU MOHOXPOMATHYECKOTO CBETa Ha TUPPAKIHOHHYIO
peIeTKyY

5.3.10 [Tonsipuzanus ceera

5.3.11 TexHnueckue yCTpoHcTBa: 0UKH, Jyma, (hoToanmnapaT, IPOSKIIMOHHBIN anmnapar,
MHUKPOCKOII, TEIECKOII, BOJJOKOHHAS! ONTHKA, TU(PPaKIUOHHAS PELIETKA, TTOJISIPOUT

5.3.12 [Ipaktuueckue pabotel. 3mepenne nokazatens npenomienus. MccnenoBanne

CBOWCTB n300pakeHui B MH3ax. HabnroneHue aucnepcuu cBeTa

6 BJIEMEHTbI CHHELIMAJIBHOM TEOPUU OTHOCUTEJILHOCTH
6.1 I'panuubl npUMEHUMOCTH KJIaccuyeckoil Mexanuku. [locTynaTel Teopun
OTHOCUTEILHOCTH: MHBAPHAHTHOCTH MOJYJISI CKOPOCTH CBETA B BaKyyMe, IIPHHLIUT
OTHOCHUTEILHOCTH DHHINTEHA
6.2 OTHOCHTENFHOCTH OTHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHHU M COKpAIlleHHE JJTHHEI
6.3 DHeprus ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBsI3b Macchl ¢ 3HEPrUel 1 UMITYJIbCOM CBOOOIHOM YacTHLBI. DHEPrHs OKOS
CBOOOHOM YacTHUIIBI
7 KBAHTOBAA ®U3UKA
7.1 BJIEMEHTbI KBAHTOBOW OIITUKU
7.1.1 ®otonbl. Popmymna [lnanka cBs3u 3HEpruu (HOTOHA C €r0 YACTOTOH. DHEPTHs U
UMIyNbC HOTOHA
7.1.2 Otkpeitue u uccaenosanue porosddexra. Onbitel A.I'. CTonerosa. 3aKoHbBI
dhotoaddexra
7.1.3 VYpaBuenue DitHmTerHa 1 porodddexta. "Kpacnas rpanuna" gpotorddexra
7.1.4 Hasnenue ceeta. OneiTel [1.H. JIeObeneBa
7.1.5 XUMHAYECKOE IEUCTBUE CBETA
7.1.6 Texaunueckue ycTpoiictBa: GoTosneMeHT, (OTOIATIUK, COTHEUHast Oarapes,
CBETOJINO]T
7.2 CTPOEHUE ATOMA
721 Mogens aroma Tomcona. OnbiTel Pezepdopaa mo ucciaenoBaHuio CTpOSHUS aToOMa.
IInanerapnas monens aroma
7.2.2 [ocrynater bopa. Uznyuenue u nornomenue GOTOHOB MPH MEPEXO/IC aTOMa C OJHOTO
YPOBHS dHEPTHUH Ha Apyroi. Bumsl criekTpoB. CIIeKTp ypOBHEH 2HEPTUH aTOMa




BOZIOpOJIA

7.2.3 Bonnossie coiicTBa yactuil. Bonusl ne bpoitna. KopnyckynspHo-BoHOBOM
oyanusM. Judpakius 31eKTpoHOB Ha KpUCTaIIax

7.2.4 CroHTaHHOE W BBIHYKJICHHOE U3Ty4eHHE. Y CTPOHCTBO U MPUHLIMT paboThI Ja3epa

7.2.5 TexHnueckue yCTpoHCTBa: CIIEKTPANbHBIN aHanu3 (CIIEKTPOCKOIT), J1a3ep, KBaHTOBBIN
KOMITBIOTEP

7.2.6 [IpakTuueckue padotel. HabmtoaeHrne TMHEHYATOTO CIIeKTpa

7.3 ATOMHOE S 1PO

7.3.1 Mertonap! HaOMONCHUS U PETUCTPAITIH dJIEMEHTAPHBIX YaCTHIT

7.3.2 OtkpsiTHE pagroakTUBHOCTH. OnbIThl Pe3epdop/ia mo onpeneneHuto cocraBa
paanoakTuBHOTO M3MydeHus. CBoHCTBa anb(a-, Oeta-, ramma-n3nydeHus. Brusaue
PaZnOaKTUBHOCTH Ha KUBBIC OPTaHU3MBI

7.3.3 OTkpsITHE IPOTOHA U HeWTpoHa. HyknoHnHas Monens siapa [efizenOepra - MiBaneHKo.
3apsn aapa. MaccoBoe uncio sapa. M3otomnsl

734 Annbda-pacnan. DNeKTPOHHBIN U IO3UTPOHHBIN OeTa-pacnaf. ['aMMa-u3mydenue.
3aKOoH paZin0aKTUBHOIO pacnaaa

7.3.5 DHeprus CBA3M HYKIIOHOB B sifpe. SnepHsble cuibl. Jledekt maccrr sapa

7.3.6 Snepurie peakun. [lenenne u cuHTe3 aaep

7.3.7 SAnepusiit peaktop. Tepmosnepubiii cunTes. [IpoGieMs! 1 IEpCIEeKTUBBI AAEPHOM
SHEPreTHKH. DKOJOTHUECKHE acTIeKTHI SIIEPHOI SHEPTEeTHKU

7.3.8 OnemeHTapHbIe YacTHIBI. OTKpBITHE TT03UTpOoHA. DyH/IaMEHTATbHBIE
B3aMMOEHCTBUSA

7.3.9 TexHuueckue ycTpoicTBa: J03UMETpP, kKamepa BuiibcoHa, s/1epHbIi peakTop, aTOMHAast
6omba

7.3.10 [paktuueckue pabotel. MccinenoBanue TpekoB yacTuil (110 TOTOBBIM QOTOrpadusiM)

8 SJIEMEHTBI ACTPOD®U3UKHA

8.1 Bup 3Be3nnoro Heba. Co3Be3ius, spKue 3BE3/bl, TUIAHETHI, UX BUIUMOE JIBUKEHHUE

8.2 Conneunas cuctema. [lmaneTst 3eMHO# rpynmbl. [ImaHeTHI-TUTaHTHI M MX CITYTHHKH,
KapJHMKOBbIe M1aHeTsl. Manble Tena COTHEYHON CHCTEMBI

8.3 Counnre, porochepa u atmochepa. ConHeyHast aKTUBHOCTb

8.4 Ucrounuk snepruu ConHia U 3Be3]

8.5 3Be3/1bl, UX OCHOBHBIE XapaKTEPUCTHKH: Macca, CBETUMOCTb, painyc, TEMIEpaTypa,
MX B3aUMOCBA3b. JlnarpaMMa "crieKTpajgbHBIN KIace - CBETUMOCTB''. 3B€3/1bl INIAaBHOU
[TOCIIEZI0BATENbHOCTH. 3aBUCUMOCTD "'Macca - CBEeTUMOCTB" JUIs 3B€3/1 TJIABHOM
MIOCJIE0BATEIBHOCTH

8.6 Brytpennee crpoenue 38e37. COBpeMEHHBIE MPEACTABICHNS O MIPOUCXOKICHUH H
sBosronu CoJlHIA U 3Be3/. DTallbl KU3HU 3BE3]]

8.7 Muneunstit [Tyt - Hamma ["amaktuka. CrimpansHas CTpyKTypa [amakTiku,




pacnpezeneHue 3Be3, ra3a u meiTH. [lonoxxenune n qemwkenne Connna B ['anaktrke.
[Tnockast u ceprudeckas moaACUCTEMBI | amakTHKU

8.8

Tunsl ranakTuk. Paguoranaktuku u KBa3apel. UepHbIe OBIPHI B SApaX TalaKTHK

8.9

Bcenennas. Pacumpenne Beenennoil. 3akon Xab6na. Pazoeranue ranaktuk. Bospact
u paguyc Beenennoii, Teopust bonbmoro B3psiBa. Mozaens "ropsiaeii Beenennoit".
PenunkroBoe n3nyuenue

8.10

MacmrabHast cTpykTypa Beenennoii. Meraranaktuka. Hepemenasie mpobdiemsl
aACTPOHOMUH

KO

[Iposepsiemsbie Ha EI'D o ¢usnke TpeboBaHus K pe3yabTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTeIbHON

MIPOBEPSAEMOTO
TpeOOBaHUS

MIPOTPaMMBI CPETHETO O0IIEeT0 00pa30BaHMS

MpoBepsieMble TpeOOBaHUS K IPEAMETHBIM pe3yIbTaTaM OCBOEHUSI OCHOBHOM
00pa3oBaTeIbHON MPOTPaMMEI CPETHET0 00IIIeTo 00pa3oBaHus

1

c(hOpMHUPOBAHHOCTh YMEHUH paclo3HaBaTh (PU3UYCCKHUE SBJICHUS (POLIECCHI) U OOBICHATh
MX HA OCHOBE M3YUYCHHBIX 3aKOHOB

BJIaJIeHHE OCHOBOIIOJIATAIOIIMMHU (PU3MYECKUMH TTOHITUSMH U BETMUNHAMU,
XapaKTePU3YIONMHU (PU3HYECKHE IPOLIECCHI

cOpMHUPOBAHHOCTH YMEHHH MMPUMEHSATH 3aKOHBI KIIACCHYECKON MEXaHHUKH, MOJICKYJISIPHOM
(GHU3UKH ¥ TEPMOIUHAMUKH, JIEKTPOIMHAMHUKH, KBAHTOBOHM (DM3UKH IS aHAIH3A U
0OBSICHEHHS SIBJICHUI MUKPOMHpPA, MAaKPOMHPA U METaMupa, pa3inyarh YCIOBHs (TPaHUI,
00J1acTH) MPUMEHUMOCTH (QU3NUECKUX 3aKOHOB, TOHUMAThH BCEOOIIHI XapaKTep
(byHIaMEHTaJIbHBIX 3aKOHOB M OTPAaHWYEHHOCTh HCIIOJIb30BAaHHS YaCTHBIX 3aKOHOB;
aHaJM3UPOBATh (PU3MUYECKHE TPOLIECCHI, UCIIONb3YS! OCHOBHBIE MOJIOKEHHS, 3aKOHBI U
3aKOHOMEPHOCTH

c(hOpPMHUPOBAHHOCTh YMEHUS Pa3JINYaTh YCIOBUS MPUMEHUMOCTH MOJIeNIeH (PU3NUESCKHUX TEJ U
MIPOIIECCOB (SIBICHUN)

c(OPMHUPOBAHHOCTh YMEHHS PelIaTh pacuETHbIC 3aJaull C SIBHO 3a/IaHHOM M HESIBHO
3aJlaHHON (PM3UYECKON MOJIENBI0: Ha OCHOBAaHHMH aHAIIM3a YCIIOBHSI BRIOMPATh (PU3UIECKHE
MOJIEJNIN, OTBEYAIOIIUE TPEOOBAHMSIM 3a/1a4H, IPUMEHSTH (POPMYJIBI, 3aKOHBI,
3aKOHOMEPHOCTH Y MOCTYJIAThl (PU3MUYECKUX TEOPHI PU MCIIOIH30BAHUN MATEMATHYESCKHX
METOJOB pELICHUS 3a7a4, IPOBOJUTh PacUEThl HA OCHOBAHUH UMEIOIIMXCS JaHHBIX,
AHAIU3UPOBATh PE3YNbTATHl U KOPPEKTHUPOBATH METO/IbI PELUICHUS C YUYETOM MOITYUECHHBIX
pe3yibTaTOB

pemaTh KadecTBEHHBIE 3aJjauu, TPEOYIOIe MPUMEHEHHs 3HAaHUH U3 Pa3HBIX Pa3/iesioB
HIKOJIBHOTO Kypca (PM3HKH, a TAK)KEe MHTErPaliy 3HaHUH U3 APYTHX MPEIMETOB
€CTECTBEHHOHAYYHOT'O IIMKJIA: BBICTPAUBATH JIOTHUECKYIO LIETIOYKY PACCYkAECHUHN C OIIOpOH
Ha M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHUE SBICHUS

BIIa/ICHUE OCHOBHBIMHU METO/IaMU HAYYHOTO TIO3HAHUS, HCIIOJIb3YEMBIMU B (DU3HKE:
IIPOBOJUTH NIPSAMBIC 1 KOCBECHHBIC U3MCPCHUA (1)I/I3I/IT-ICCKI/IX BCIINYHH, BI)I6I/Ipa$I ONTUMAJILHBIHN
CHOC00 M3MEPEHHS U UCIIOJNIb3Ys H3BECTHBIC METO bl OLIEHKU MOTPEITHOCTeH U3MEPEHHIA,
MIPOBOJIUTH UCCIIE0OBAHNE 3aBUCUMOCTEHN (PH3MUECKUX BETUYHH C HCIIOJIb30BAHUEM MPSMBIX
W3MEpEHM, OOBSICHSITD MOTyYEHHBIE PE3YIbTAThI, UCTIONB3YA (PU3NUECKUE TEOPUH, 3aKOHBI 1
MOHSITHS, U JIEIaTh BBIBOJIBI; COOIOIATh IpaBuiia 0€30IMacHOTO TPY/a MPH MPOBEICHUH
WCCIICIOBAaHUN B paMKax y4eOHOTO SKCIIEPHMEHTA B YIeOHO-MCCIIe0BaTEIbCKON
JESATEIILHOCTH C HCITOJIb30BaHUEM U(POBBIX U3MEPHUTEIBHBIX YCTPOWCTB U JIA0OPATOPHOTO
obopynoBaHUs

c(hOpMHUPOBAHHOCTh YMEHUH aHATM3UPOBATh M OLICHUBATH MOCJICACTBUS OBITOBOM U
MIPOM3BOICTBEHHOM JISATEILHOCTH Y€JI0BEKa, CBA3aHHOM ¢ (PU3NISCKUMHM ITPOLIECCAMH, C
MTO3UIINH SKOJIOTHYECKON O€30TIaCHOCTH; TIPEACTABICHHIA O PAIHOHATBHOM
MIPUPOJONOIB30BAHUY, & TAKXKE PA3YMHOM HCIHOJIB30BAHUN JOCTHKEHUN HAYKU U
TEXHOJIOTHH I JaTbHEHIIero pa3BUTHS YeJIOBEUYECKOTO 00IecTBa




OBJIAJICHHME PA3JIMYHBIMU CIIOCOOaMH paboThl ¢ MH(OPMAIUEH (PU3UUESCKOTO COAEePIKAHUS C
HCTIOJIb30BaHNEM COBPEMEHHBIX HH)OPMAIIMOHHBIX TEXHOJIOTHIA; Pa3BUTUE YMEHUI
KPUTHYECKOTO aHAIN3a U OIICHKH JIOCTOBEPHOCTH TMOy4aeMol HH(pOpMaIuu

c(hOpMHUPOBAHHOCTh YMEHUH MPUMEHSITH OCHOBOIIOJIAraloINe aCTPOHOMUYESCKHIE TOHATHS,
TEOPHUH U 3aKOHBI JIJIS aHAIHU3a U 00BsICHEHUS (DU3HUYSCKUX MTPOIECCOB, TPOUCXOIAIINX Ha
3BE311aX, B 3BE3MHBIX CHCTEMAX, B MEKTATAKTHICCKOM cpefie; NBIKCHHS HEOSCHBIX Tel,
SBOJIOIMH 3BE3MT M BCEIICHHOM

[lepeuens sreMeHTOB coepkanus, mposepsieMbix Ha EI'D mo ¢usuke

Kon Kon [IpoBepsieMblIil AJIEMEHT COAECPKAHUS
pazznena/ pieMeHTa
TEMBI
1 MEXAHHNKA
11 KUHEMATHUKA
1.1.1 Mexanudeckoe JIBIOKEHHE. OTHOCHUTEIBLHOCTD MEXaHUYECKOT O

nBkeHus. Cucrema oTcyera
112 |MarepuaiabHasATOUKA.

Ee paILI/IyC-BeKTOpZF(t):( X (t) ,y(t) : Z(t))

TPACKTOpUH, ol | TPacKTOpHA
nepeMeIeHue:
- - - — > _
A7 =7(t;) — r(t) =r; -1y = 21 A7
I
= (Ax,Ay,Az)
IyTh. h
CI10’)KeHHe TIepEMEILCHHIA: 0 v
A?l - Ar_z) + AFO X .
1.1.3 CKOpOCTh MaTEpHUaIbHON TOUKU:
v = A_t =71 = (vx,vy' vz)
At—0
— Ax — ’ — ) — ’
x = Dl Xt AHAIOTHUHO Uy = Y}, v, = 7

Crosxenue ckopocteit: V1 = 72 + Ug
Bhruncnenye nepeMelen s ¥ MyTH MaTepHaIbHOM TOUKH MpH
NPSMOJIMHENHOM JIBUKEHHMH BIOJIb OCH X 110 TpaduKy

SaBI/ICI/IMOCTI/IDX(t)
1.1.4 'Y ckopeHne MaTepruaibHON TOUKH:
L _ AV _
= At =V; = (ay, ay'az)
At—0
a, = %f‘ oo = (Vy)}, aHATIOTHYHO @y, = (vy)'t, a, = (v,);
1.1.5 PaBHOMEpPHOE NPSAMOIMHENHOE JIBUKEHUE!

X(t):XO'H)O)(t

Ux(Fugx=const




1.1.6

PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE JBUKCHUE:
a,t?
2

X(T)=Xo+Voxt+
Ux(DFLox
ay=const
Uzzx—l)z 1=28(X2—X1)

v1+v;,
[1py JBUKEHUU B OJHOM HANPABJICHUH IyTh § = —= - ¢

1.1.7 CBoOoHOE majieHue. Y cCKopeHue CBOOOTHOTO NaieHus. [IBuxKeHne Tena,
Gpomennoro noa yriaom%k ropusonty:
X(t) = xg + Voxt = X9 +VycOSA -t
2 2
gyt . gyt
y(t) =y, +ont+—2 =y, +Vvysina-t — 5
( v, (t) = Vg, = Vg COS @ Y oo,
. g
(Vy (t) = vy + gyt = vosina — gt l
Yo a
gx =0
19y = —g = const .
0 Xo X
1.1.8 KpuBosinHeliHOE  JIBH>KEHHME. /[IBHJKEHHE MAaTepuaibHOM TOYKH 10
OKPY>KHOCTH.
VrioBast 1 nHeiHas ckopocts Toukn: V=0R. [Ipu pasHoMepHOM
21
NBUKEHUH TOYKH 110 OKPYKHOCTH w = — = 21V
2
v 2
L{eHTpOCTpEeMHUTENHHOE YCKOPEHHWE TOYKH: Qyc—= e o R. Tomxoe
YCKOpEHME MaTepUAIbHON TOUYKH
1.1.9 [Tsepnoe teno.llocTynarenbHoe UBpaIaTeIbHOE ABMIKEHHE TBEPIOTO
rena
12 JIMHAMUKA
121 |VuaepumanbHbIe cUCTeMbI oTcueTa. [lepBriii 3akoH Hetorona. [IpuHmmmn
OTHOCUTENBHOCTH ["anmunes
m
122 Macca tena. ITnoTHOCTH BelecTBa:p = v
123 > S5 o
Cuna. [TpuHimn cynepnosunn Cuit:Foapuopeiiers = F1 + Fo + -
1.2.4  |Btopoii 3akon HeroTona: s matepuansHoit Touku B UCO
F = md, Ap = FAt npu F=const
1.2.5 [Tpertnii 3axoH HproTOHA /17151 MaTepUaIbHBIX -
touex:Fy, = F. I L
12 21 F;z Fz :
1.2.6 [3aKOH BCEMHPHOTO TSATOTCHHUS: CHUJIBI IPUTSHKEHUS MKy TOUCTHBIMH
mpms
MaccaMm¥ paBHbl F = G 7
Cuna tspxectu. LleHTp TsbkecTH Tena. 3aBUCUMOCTD CUJIBI TSDKECTU OT
BBICOTBI N HaJT MOBEPXHOCTHIO IJIAHETHI paguycoM Ro
GMm
m =
Y7 Ry+h)
127  |Cuna ynpyroctu. 3akoH ['yka: Fyx=-kX




1.2.8

Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHUs CKOJIbKEHUS: FTp:HN.

Cuia TpeHus IoKos: FTpSHN.
Koaddurment tpenus

1.2.9

F
JlaBrienue:p = 3

13

CTATHUKA

131

MOMEHT CUJIBI OTHOCUTEIILHO OCH BPAILCHUS:
=
|M|=F|,rne |-ineyo cuel Forrocurensro ocu,
npoxoasuei yepes Touky O
MEPIEHINKYIIPHO PUCYHKY F

132

L[eHTp Macc Teia. L[eHTp MacC CUCTEMBI MaTC€pUaIbHBIX TOYCK!:
> m171 + mz?z +
ru.M. =

my +my + -
B 01HOpOAHOM MOJIE TSHKECTH (G=CONSt) IEHTP MACC Tejla COBIAIAET C
€ro IEHTPOM TSDKECTH.

133

y I/ICO {M1+M2+"‘:0
CJIOBUS PAaBHOBECHUA TBEPAOI'O TCJia B 3 = -
P pA Fi+Fyt=0

134

Baxon [lackana

135

JlaBnenue B KUAKOCTH, mokoseiics B UCO: p=p0+pgh

1.3.6

- —

Bakon Apxumena:Fap, = —Bypirecns

ecii Tej10 ¥ KUAKOCTh MOKoSTCs B ICO, TO Fapx=PYVesrrecn
'YcaoBue miaBaHUS TS

14

3AKOHbI COXPAHEHN A B MEXAHUKE

141

IMITyJ1bC MaTePUAILHON TOUKH. P = MU

142

MMITyIbC CUCTEMBI TEIL: P=D1+0,+

143

3aKOH N3MCHCHUA U COXpaHeHI/Iﬂ I/IMHyJ'H)Cﬂ:
B 1ICO Aﬁ = A(ﬁl + 132 + ) = Fl BHemHét + FZ BHeH.IHAt + -

B ICO Aﬁ = A(ﬁl + ﬁz + ) = 0, eCHHFlBHeI_L[H + F, premn T 0 = 0
PeakTnBHOE IBMKEHNE

144

PaGoTta cHIIBI Ha MaJIoM NEpEMCILICHU U

—_— —_— }E:
A = |F|-|Ar|-cosa = E, - Ax “‘(

145

MOIIHOCTD CHJIBI: -
ecu 3a Bpemsi Al paGoTa CrIIbI U3MEHSIETCS Ha .
(&)

AA, T0 MOIHOCTB CHITBI
AA

= — = F-v-cosa
At At—0

1.4.6

o mv P
Kunetnueckas s3Heprusi MaTepuaibHOW TOYKU: Ey,,y = — = —
2 2m

3aKOH U3MEHEHHS] KWHETUYECKON SHEPTUH CUCTEMbI MaTepUaIbHBIX

rouek :B UCO AEyyup=A1+Ao+...




1.4.7

[ToTeH1manpHas SHEPruUs:

IS IIOTEHIIUAJIBHBIX CUII A12:E1HOTGHLI_E2HOTCHI_I:_AEHOTGHLI-
[ToTeHIaNbHAsE SHEPTHsI MATEPUATLHON TOYKH B OJHOPOIHOM IT0JIE
TsoKeCTH: Enorenn= Mgh.
[ToreniuansHast SHEPTHsl YIPYyro AeGOpMUPOBAHHOIO Tea:
. kx?

MOTEeHL — 2

1.4.8

3aKOH U3MEHEHHUS U COXPAHEHHs MEXaHUYECKON SHEPTHUH:
Emex=Exun+Enorent,

B ICO AEpex=Agcex HEOOTEHII.CUJI,

B CO AEyex=0, eciu Apcex nernotenir.cuia= 0

15

MEXAHUYECKUE KOJIEFAHIMA 11 BOJIHBI

1.5.1

["apMoHUYecKre KoJeOaHus MaTepUaIbHON TOUKU. AMIUIMTYA U (ha3a
kosnebanuil. Kunematuueckoe onucanue:

X(t)=Asin(wt+oq),

v, (t) = x;

a,(t) = (v); = w?x(t) = ay + w?x = 0, rue X-cMenenue u3
MOJIOKEHHUS PABHOBECHSL.

J/InHaMuyeckoe ONucaHue:

2
max= -kx, roe K=M®°". D10 3naunr, uroFy= -kx.
DHEPreTHYECKOe  OMUCaHHuEe  (3aKOH  COXPAaHEHHS  MEXaHHYECKOM

2 2 2 2
muv kx muv kA
PHEPrun):—— + —— = % ==~ = const

CBsi3b aMIUIUTYIbI KOJIEOAHUI CMEIICHHS] MaTePHAIbHOM TOUKH C
AMILUTATYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPCHHSI:

U max =(DA1 amaxz(DzA

15.2

o 2
[Tepuona u yactora konebanuii: T = — =

<|r

w
[Teproa ManbIx CBOOOHBIX KOJIEOAHUI MAaTEMAaTHYECKOTO MasiTHUKA!
l
T =2m |—
)

o m
[leprog cBOOOIHBIX KOeOaHUM NPYKUHHOTO MasiTHUKA:T = 27 ’?

153

BoinyxxaeHHsle kosnebanus. Pezonanc. PezonancHast kpuas

154

[lonepeunsle U MPo10JIbHBIE BOJHBL. CKOPOCTh paclpoCTpaHeHUsI U

v
uMHAa BOJMHBIA = VI = —

\%
WuTtepdepentus u nudpakuus BOIH

155

3ByK. CKOpOCTbh 3ByKa

MOJIEKYJIAAPHAS ®U3NKA. TEPMOJNHAMUKA

2.1

MOJIEKVYJISIPHAS ®U3NKA

211

Mopnenu  cTpoeHusT Ta30B, JKHAKOCTEW W TBepabix Ten. Ilycts
TepMoAMHAMUYeCKas cuctema(Teno) cocTouT u3 N oIMHAKOBBIX

N m
IMOJICKYII. TOFJIa KOJINYECTBO BeUIECTBA V = N_ = ;
A

rneNa-arciio ABoraapo,m-macca cucremst (tena),H-momspHas

mMacca BCIICCTBA

212

TemnmoBoe JABWIKCHUC aTOMOB U MOJICKYJI BCIICCTBA




2.1.3

B3anMoaelicTBHE YacTUIL BEIIECTBA

214  |Iuddy3usa. bpoyHOBCKOE NBIKEHNE
2.15 MonensugeansuororazaBMKT
2.1.6  |CBs3b MEXKIy JaBICHUEM U CPEIHEH KUHETHUECKOM dHepruen
[OCTYNATEbHOTO TEIJIOBOTO JBUKEHHS MOJIEKYJI U€aJIbHOTO ra3a
(ocHoBHOE ypaBHeHue MKT):
1 — 2 myv? 2
p=§m0nv :§Tl' > =§n-en0CT,
rie my — Macca O4HOM MOJIEKYJIbI,
N
= 77 KOHIEHTPAIKA MOJIEKYJI
2.1.7 |AGcomroTHas Temreparypa: T=t°+273K
2.1.8 |Ca3p Temmeparypel ra3a CcO CpeOHEW KWHETHUYSCKOW JSHEpruen
[MOCTYNATEeNbHOTO TEIJIOBOTO ABMKEHUS €0 MOJICKYIT:
myv? 3 LT
g = e
IIoCcT 2 2
2.1.9  |YpaBuenue p=nkT
2.1.10 |Moaens uIeaIBLHOrO ra3a B TEPMOIUHAMUKE:
YpaBuenue MenneneeBa—Knanelipona
BeIpaxeHue 111 BHyTPEHHEH YHEPrUU
Ypasaenne MenzeneeBa-Knaneipona(npumeHIMbIe(hOPMBI3ATUCH):
m PRT
pV = —RT = vRT = NkT,p = —
H H
BripakeHue 1151 BHYTpEHHEW SHEPTUU OJJHOATOMHOI'O H/I€aIbHOTO ra3a
(mpuMeHuMBbIe (POPMBI 3aITUCH):
U > RT 3NkT 3mRT T > %4
2 2 24 vi =P
2.1.11 [Bakon [lanbTOHa /IS JaBJIEHUS CMECH Pa3pEeKEHHBIX I'a30B:
P =Pt pat ...
2.1.12 |M3omporecchl B pa3peKeHHOM ra3e ¢ MOCTOSTHHBIM yrcioM Moiekyn N (¢
MOCTOSTHHBIM KOJIMIECTBOM BeecTsaV):
m3otepma (T=const): pV =const,
moxopa (V= Const);§=const,
/-
306apa (p :const):;—CorISt
I'paduueckoe mpeacrapiaeHue uzonpoueccos Ha P-V,p-T uV-T
arpaMMax.
. . 14
OO0beIMHEHHBIINTa30BbI3aK0H: p?zconst JUISL TOCTOSIHHOTO KOJIMYEeCTBA
BemecTna v
2.1.13 |HacwimeHHble W HEHACHINICHHBIE Mapbl. KadecTBeHHas 3aBHUCHMOCTH
TUIOTHOCTH ¥ JaBIICHHWS HACHIIEHHOTO Iapa OT TeMIIepaTyphl, HX|
HE3aBUCHUMOCTh OT 00beéMa HACHIIIEHHOTO apa
2.1.14 |BrnaxHOCTHBO3IyXa.
. _ Drapa(T) _ Prapa(T)
OTHOCHUTETbHASBIAKHOCTb () = =
Puaceim,napa(T) Puaceingnapa(T)
2.1.15 |3MeHeHHMe  arperatHbIX COCTOSHMM  BEIIECTBA:  HCHapeHUue |

KOHACHCAUA, KUIICHUC X KUJAKOCTHU




2.1.16

3meneHue arperaTHbIX  COCTOSIHMM  BELIECTBA:  IUIABIICHHE U
KPUCTAJUTU3ALIMS

2.1.17 [[Ipeobpa3zoBaHresIHepruUB(PA30BHIX HEPEX0aax
2.2 TEPMOJMHAMUKA
2.2.1 [TemnoBoe paBHOBECHE U TeMIIEpaTypa
2.2.2  |BHyTpeHHssI SHEpPTUs
2.2.3 [TemnomepenayakakcrocoOM3MEHEHUSIBHYTPEHHEHYHEPrunoes
coBepieHust paboThl. KOHBEKIHS, TEIIONMPOBOAHOCTD, U3Ty4YCHHUE
2.24  |[KonuuecTBOTEIUIOTHI.
V ienbHas TEMI0eMKOCTh BemecTsa ¢; @=CMAT
2.25 |YnenwsHas Termora mapoodpasoBanus L: Q=Lm.
Y enbHas TerioTa miasaeHns A Q= AM,
Y nenbHas TEIUIoTa cropaHus Torumea : Q=gm
2.2.6 DiemenTapHas paGota B TepmonuHamuke: A=PAV, Brryucnenne paGotsi
o rpaduky mporecca Ha pV-auarpamMmme
2.2.7  [lepssriizakon TepmomuHamukn: Qqo=AU12+A10=(Us—-U1)+A12.
IAnuabara:Q12=0=>A12=U1-Uo=—AU12
2.2.8 [Bropoii 3ak0oH TepMoanHamMuKH. HeoOpaTumble mporeccs
2.2.9 [[Ipunnuns! geiicTBus TerwioBsix MamuH. KIT/T;
_ A3a IUKT QHan - |QXOJI| —1— |onn|
QHarp QHarp QHarp
2.2.10 |MakcumansHoe 3Hauenue KII1JI. [{uxkn Kapho:
_ _ THarp - Txon _ TXOJI
Max?m = MKapuo = T— =1 _T
Harp Harp
2.211 |VpaBuenwue TemioBoro 6amanca:Q1+Qz+Qs+...=0
3 DJIEKTPOJJMHAMUKA
3.1 DJIEKTPUYECKOE TIOJIE
3.1.1 [DnexTpusanus TeN W €€ MPOSBICHUA. DJIEeKTpudeckuil 3apsaa. JlBa Buaa
Bapsiia. DJEMEHTApHBIA JJIEKTPUUECKUH 3apsii. 3aKOH COXpPaHEHMUs
AIEKTPUYECKOTO 3apsaa
3.1.2  |BzaumopeiictBue 3apsaoB. Toueunble 3apsbl. 3akoH Kymnona:
B OJIHOPOJHOM BEIIECTBE C AUIEKTPUUECKO MPOHUIIAEMOCTEIO ©
1q1] - [q2] 1 1911 " 12|
F =k 2 ' 2
er 4reeg, T
3.1.3  [Dnexrpuueckoe nosue. Ero nefictBue Ha 2JIEKTPUIECKUE 3apsiIbI
3.14 ) = F
anpPsOKEHHOCTD JJICKTPUYECKOTO MO E =
AnpoGuerit
[Tone Toueunoro 3apsina:E, = k rq—z
OnHopoaHoe none: E=const.
KapTuHbl THHMI HAPSDKEHHOCTH STUX TMOJEH
3.15 [[loTeHIIMAIBHOCTH SMEKTPOCTATHUECKOTO TOJIS.

PaSHOCTB IIOTCHIIHNAJIOB U HaprDKeHI/IeI
A12=0(91-02)=—0A¢=qU
[ToTeHImanbHast SHEPTHS 3apA/Ia B DJIIEKTPOCTATUUECKOM TI0JIE:

W=go




A=—AW
w
[ToTeHIa 3IEKTPOCTATHIECKOTO TOJISL: (9 = P

CBsi3b HANPSDKEHHOCTH TIOJISL U Pa3HOCTH MOTEHITUAIIOB JIJIsi OJTHOPOIHOTO
nitekTpocTarndeckoro mosst: U = Ed

3.1.6

[IpuHLAII CYIIEPIIO3ULUH JIIEKTPUUECKUX noneit: E = E; + Fz) + -,
Q=01+ @2+..

3.1.7

[IpoBOIHUKKM B 3JIEKTPOCTATUYECKOM TIOJIE. YCIOBHE paBHOBECHS
r
3apsI0B: BHYTPU IIPOBOJIHUKA E=Q, BHYTPH U HAallOBEPXHOCTU

npoBoxHHKa P=CONSt

3.1.8

Z[I/ISJ'ICKTPI/IKI/I B OJICKTPOCTATHYECKOM II0JIC. ,HI/IBJ'ICKTPI/ILICCKaH

MPOHNIACMOCTh BEIIECCTBA €

3.1.9

q
Konnencarop. D1ekTpoeMKoCcTh KoHAeHcaTopa: C = m

£g0S
DIIEKTPOEMKOCTh IIJIOCKOr0 KoHAeHcaTopa: C = — = eCy

3.1.10

HapaHHeJH)HOG COCIMHCHUEC KOHACHCATOPOB:
q:q1+q2+---! Ul:UZ:---’ Cnapanﬂ:C1+C2+...
HOCHeI[OBaTeHLHO@ COCANHCHHUEC KOHACHCATOPOB:
U=U1+U2+..., q1=Q2=...,

1 1 1

= — 4+ —F .-
Cnocn Cl CZ

3.1.11

DHeprus 3apsyKeHHOro KoHjeHncaropa: W, = s

3.2

3AKOHBI IIOCTOAHHOI'O TOKA

321

A .
Cuna Toxa:] = 2 . I[TocrostaubIii TOK: I=Cconst
Atlat—o

Jlst mocrostHHOTO TOKA (= It

3.2.2

YcioBus cylecTBoOBaHus aekTpudeckoro Toka. Hanpspkenue U n 31C
E

3.2.3

U
3axkon Oma jyist yuacTtka nenu: [ = -

3.24

3J'ICKTpI/IquKOG COIIPOTUBJICHUC. 3aBHCUMOCTD COIIPOTUBJICHUA
OOAHOPOJHOTO IMPOBOAHUKA OT €TI0 AJTUHBI U1 CCUCHU. VnensHOE

l
CONPOTHUBIICHNE BEIIECTBA.R = Py

3.2.5

ACTO}JOHHI/IX U1

Hctounuku Toka. 3/[C ucrounuka toka: £ = p

BHyTpeHHEe CONPOTUBIIEHNE HCTOYHUKA TOKA

3.2.6

3akoH OMa /17151 TOJTHOM(3aMKHYTOI) JIEKTpUYeCcKOn E r

E
.= —_£ R
tenu: E=IR + Ir, otkyna [ -

3.2.7

HapannenLHoe COCANHCHUC HpOBO}IHI/IKOBI

| = Ig+l+.. Ui=U=.. 2+ -1 1.
napaJui Ry Rz

HOCJ’IG,Z[OBaTeJILHOC COCAMHCHUC HpOBOI{HI/IKOB:

U=U1+Uz+...,11= Io=...,Ruoci=R1+R2+...

3.2.8

Pabota anekTpuueckoro Toka: A=1UL.
3akoH [xoynsa-Jlenna:Q= I°Rt.

Ha pesuctope R: Q = A = [?Rt = [Ut = U{t




3.2.9

AA

MOIIHOCTB JIEKTPUYECKOTO TOKa:P = — =]JU
Atlat—o
TerutoBast MOIIHOCTh,  BBLIENsAEMas Ha pesucrope:
UZ
P=I°R=—=1U
R
AA
MOITHOCTHPHUCTOUHHKATOKAPy = ——— =El
At Tat—0
3.2.10 |CBoOOgHBIE HOCHUTETH DJICKTPUYECKHX 3apsioB B  IPOBOJHUKAX.
MexaHU3MBbl IPOBOIUMOCTH TBEP/BIX METAIIOB, PACTBOPOB U PACILIABOB
PIIEKTPOJIMTOB, ra3oB. [loxynpoBoaHuky. [101yIpOBOIHUKOBBIN U0
3.3 MAT'HUTHOE I1OJIE
3.3.1 |MexaHnuveckoe B3aMMOJICWCTBHE MAarHUTOB. MarHmtHoe mosie. Bektop
MarHUTHOM MHIYKIUU. [[pUHIMI Cynepro3uiii MarHUTHBIX 110J1ei:
B =B+ B, + -
JIMHUYM WHAYKIUUA MarHuTHOro moiiss. KapTuHa JWHMA HHIYKIUU
MAarHUTHOTO TIOJSL MOJIOCOBOTO M IOJKOBOOOPA3HOTO MOCTOSIHHBIX|
MarHuTOB
3.3.2  OmbIT Dpcrena. MarautHoe 1ose MPOBOAHKKA ¢ TOKOM. KapTuHa nuHui
WHAYKIUM MAarHUTHOTO TIOJIsl JUTMHHOTO TIPSMOTO IPOBOJHUKA WU
3aMKHYTOTO KOJIBIIEBOTO IIPOBOAHMKA, KATYIIKH C TOKOM
3.3.3 |Cuna Amriepa, ee HampaBlIeHUE U BEJTMUMHA:
F,=IBlsina, rye0. YTOJI MEXTy HAIPABJICHUEM ITPOBOJHUKA U
BexkTopoM B
3.3.4 Filop= Bsina o
Cuna JlopeHna, ee HampaBiIeHHWE M BEIUYMHA: Hop—ﬁ [U , TIe -
YrOI MEKAy BeKTOpaMH ¥ uB. J[BHKGHHE 3apsyKeHHOH daCTHIBI B
OJTHOPOJTHOM MAarHUTHOM I10JIe
3.4 DJIEKTPOMAT'HUTHA S MHAYKLIUA
3.4.1 [[lorok BeKTOpa MarHUTHON MHAYKIHH: W 7
d=B,S=BScosa
3.4.2  [SIBnenue snextpoMarHUTHON HHAYKIWU. DJ1C HHIyKIUN
. AD
343 Bakon aJIeKTpoMarHuTHOM uuaykuuu @apanes: E; = — v =—-@
At—0
3.4.4  DJIC uEAYKUIMU B IPSMOM MPOBOJHHKE
JUTMHOM 1, IBHIKYIEMCS CO CKOPOCTBIO ¥
(17 1 f) B O/IHOPO/THOM MarHUTHOM Tiosie B:
|[Ejl=Blucosa, rpe ®- yron mexny Bexropom B
1 HOPMAJIBIO 71 K INIOCKOCTH, B KOTOPOH JIeXkaT
BekTophl Bul,ecii [ LB uB LB 1o
|Ej|=Blv
3.4.5 [[IpaBuo Jlenna
D
3.4.6 NHnyKkTUBHOCTB: L = 7 W O=L1I.
Al
Camonnnyknus. 9/1C camonnaykiuu: Eg; = —L — = —LI
Atla¢—o
347 . _LP?
HEPIUs MATHUTHOTO MOJIsl KATYIIKU C TOKOM: Wy = —-
3.5 DJIEKTPOMAT'HUTHBIE KOJIEBAHW A U BOJIHBI




3.5.1

KonebarenbHbIIKOHTYp. CBOOOIHBICAIEKTPOMAr HUTHBIE
Kosie0aHUs B UI€AIBHOM K0J1e0aTeIbHOM KOHTYpE:

4(t) = qmaxsin(wt + ¢0) ¢
{I(t) = q; = WGmax COS(Wt + @) = Icos (wt + @g) -‘-__I

dopmyna Tomcona: =21V LC | orxyna w T = 7C

CBs13b AMIUIMTYABI 3apsgaa KOHACHCaTopa € aMHHHTYHOﬁ
CHJIbI TOKA IIpU CBO6OI[HBIX SJICKTPOMAruHuTHBIX
KOJIEOaHHUAX B nacajibHOM KoJieOaTeIbHOM KOHTYpCE:

— Imax

Qmax w

3.5.2

3aKOH COXpaHEHHUS YHEPTUHU B HJICAIbHOM K0JIeOATEIbHOM KOHTYpE:
CcU? N LI? CU%, LIZ.
2 2 2 2

= const

3.5.3

BBIHY)KI[CHHBIG QJICKTPOMAruauTHBLIC Konebanus. Pe3onanc

3.54

Ilepemennbiit  TOK. IIpom3BoacTBo, mepenaya U HoTpedieHue
PIIEKTPUYECKON SHEPTUH

3.5.5

CBOIiCTBA AJICKTPOMArHUTHBIX BOJIH. B3ailMHas OpreHTAIIMS BEKTOPOB B
— - N
PIIEKTPOMAarHUTHOM BOJIHE B Bakyyme: E L B L ¢

3.5.6

[11xana 351eKTpOMarHuTHBIX BOJIH. [IpuMeHeHne 31eKTpOMarHUTHBIX BOJTH
B TEXHUKE U OBITY

3.6

OIITHUKA

3.6.1

[IpsiMonMHENiHOE  pacHpOCTpaHEHUE CBETa B OJHOPOAHOM Cpere.
Toueunslii HICTOYHUK. JIyd cBeTa

3.6.2

3aKOHBI OTPa)KEHUS CBETA. o=P ol

Vs

3.6.3

[locTpoeHne n300pakeHil B IJIOCKOM 3epKajie

3.6.4

3aKOHBI MMPEJIOMJICHUSA CBCTA.

[penomenue cera: N1sina=npsinp, b

AOCOJTFOTHBIN MOKa3aTes b MPETOMIICHHUS:
C
MNage — —
aoC v
ny V1

OTHOCI/ITGJ'ILHHﬁ MMOKa3aTeiib MPECIOMIICHUA: Norg = =
ny V2

Xox JIydeil B ipu3Me.

COOTHOIIIEHUE YAaCTOT M COOTHOIIICHHUE JJIMH BOJIH IIPHU MEPEXO/IC
MOHOXPOMATHUYCCKOI'O CBETA YEPEC3 I'PaHULy pa3aciia IBYX OIITHUUCCKHUX

cpen: vi=v2 N1A1=N2AD

3.6.5

[lonHOE BHYTpEHHEE OTpaKECHUE.
[IpenenpHpli  yrol MOJHOTO BHYTPEHHETO
OTpaKECHHUS:
. 1 ny
sina,, = ——=—
p
Nory ny

n,<n, ny

3.6.6

Cobuparonue u paccenBaromue JH3bI. ToHkas mH3a. DokycHoe

o 1
[PACCTOSAHHUE U ONITUYCCKAsA CUJiIa TOHKOU JIMH3bI: D= ;

3.6.7

DopMysia TOHKOM JIMH3BL: d ]
1 1 1

— 4+ —=—
d' f F N

o F
yBeJ’II/ILIeHI/Ie, JaBacMOC JIMH30M:

h N2
I‘:—:m

H F

H d




o 1
B ciyqae paccenBaronieit imH3bl: D<0 => F = 5<0

_h_
F=u=a"!

3.6.8  [Xon myuya, mpouenmiero JMH3y MOJ MPOU3BOJIbHBIM YIJIOM K €€ INIaBHOH
ontuuyeckoil ocu. Ilocrpoenne n300paxeHU TOUKK U OTPE3Ka MPsSMOil B
COOMpAIOIIMX U PACCEMBAIOIIUX JMH3aX M UX CUCTEMax

3.6.9 [@oroanmapat kak onTHyeckuii npudop. a3z kak onTuyeckas cucrema

3.6.10 |MuTepdepennus cBera. KorepeHTHbIC UCTOYHUKH. Y CIIOBUS HAOIIOICHUS
MaKCUMYMOB U MHUHUMYMOB B HMHTEP(EpPEHLMOHHON KapTHHE OT ABYX
CHH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB:

A
MaKCUMyMBI - A= 2m 2 m=0,+1,+2,+£3,...,
A
MUHUMYMBI- A= (2m + 1) > m=0,+1,+2,+3,...

3.6.11 |[Iudpakmus cera. JudpaxkinumoHHas pemeTka. YCIOBHE HAOIIOACHUS
[JIABHBIX MAKCUMYMOB IIPH HOPMAJIBHOM ITaJICHUM MOHOXPOMAaTHYECKOTO
CBeTa C JUIMHOM BOJHBI A Ha pelIeTKy ¢ meproaoM d:

dsinpm=mA, m=0, + 1, +2,+3,...
3.6.12 |[lucniepcus cBeTa
4 KBAHTOBAS ®M3UKA
4.1 KOPITYCKVYJIIPHO-BOJIHOBOU JIY AJIN3M
411  [unoresa M.IlnaHka o KBaHTaXx. ®opwmyina [Tnanka: E=hv
—h
412 doronsL Oueprust portona: E = hV — 76_= pc
E hv h
Nmmynbse ¢poToHA: p = —=—=7
413 |®oroadpdexr. Onbithl A.I'.CroneroBa. 3akoHsl potoaddexra
4.1.4  |Ypasuenue DiiHmrrenina 1is porodpderra: Egorona=Assixonat Exummax,
— hc — hc
DI ECIJOTOHa = hv P ABbIXOAa = hVkp Tp
2
mvmax
Ecun max = > = eUsan
415 |laBnenue cBeta. /[aBneHne cBeTa Ha MOJHOCTHIO OTPAKAIOIIYIO
MOBEPXHOCTh ¥ Ha OJHOCTHIO MOTJIOUIAIONIYIO0 TOBEPXHOCTh
4.2 OI3UKA ATOMA
421 [[InanerapHas MOJENb aTOMa
4.2.2 [locrynarel bopa. U3ny4yenue u noriomieHne GOTOHOB MPH MEPEX0e
. = h
aTOMa C OJJHOTO YPOBHS SHEPIUM HA Apyroi: hVmn = A—C = |E, — Ep|
mn
4.2.3 luHeiyaTble CIIEKTPBHI.
o —13,63B
CniekTp ypoBHEW dHEpruu atoma Bogopoaa:kE, = —z n=1,23,...
4.3 OU3NKA ATOMHOTI'O A/IPA

43.1 |HyknonHas mojens siapa ['eitsenOepra-MBanenko. 3apsin sapa.
MaccoBoe uncio sapa. M3otomnsl

4.3.2 |PagmoakTHBHOCTE.

Anbda-pacnan: 4X — 4237 + 3He

bera-pacmaz.

DNIEKTPOHHBIN B-pacnan: 4X - ,,4Y + e+,
[To3uTpOHHBII B-pacman: 4X — , 4Y + 3¢+ v,

["amMa-uznyyenue




4.3.3

3akoH pagroakTHBHOTO pacrana: N(t) = Ny - 27T,

ITycTh M-Macca pagdoakTUBHOTO BerecTBa. Torma m(t) = mgy - 277

434
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
Konrpoabubie  IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
. 1
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 0 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 6

Pa3zgen 2. MEXAHUKA

2.1 Kunemarnka 10 1 ]P?tptlfsj?;lgfciigrou/ifleGBd?

2.2 JIHHAMHKA 10 Etifs?ﬁfﬁgg/iemsd?

2.3 CraTuka TBEpIOTO Tema S 1 }stptfsﬂ /P/I;f;;g S/I]flebegm

2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 ]stlfgsﬂ /I//I;f;;g r(a/I]flabegm
Hroro 1o pasneny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYIIIPHOKUHETUIECKON TEOPHUU 15 1 bubmmorexa [TOK
' yp p https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
3.2 Tepmoaunamuka. TemnioBbie MalIMHBI 20 1 https://m.edsoo.ru/fL6h68d7
33 ArperaTHble cocTosiHUS BemecTBa. da3oBble 14 1 bubnuoreka [IOK
' HEePEXOIbI https://m.edso0.ru/f16b68d7
Wroro no pazueny 49

Paznen 4. JIEKTPOJAUHAMUKA



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

bu6mmoreka [IOK

4.1 DIIEKTPHHLCKOE 1071C 24 https://m.edso00.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSHHBIN IEKTPUUYECKUI TOK 24 httos://m.edsoo.ru/f 1666847
bubmuorexa [JOK
43 ToKit B pasiHibIX Cpesiax 0 https://m.eds00.ru/f16h68d7
Hroro no pazgeny o4
Pa3pgea 5. OUBNUYECKUUN [IPAKTUKYM
. bubmuorexa [JOK
>1 DusiriecKiit IpakTHKYM 16 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 16
bu6mmoreka [IOK
Pesepaiioe Bpens 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170



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

TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbsie IlpakTuueckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
. 1
11 Marmutioe rone 14 https://m.eds00.ru/39859f1
bu6mmorexa [IOK
12 IEKTPOMATHHTHAs HHAYKLHA 13 . https://m.eds00.ru/39859¢f1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHHWSA U BOJIHbBI
bu6mmoreka [JOK
2.1 MexaHn4YecKHe KoJieOaHus 10 https://m.edsoo.ru/39859ef1
bu6mmoreka [JOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 15 https://m.eds00.ru/39859¢f1
53 MexaHn4yeckne U dJIEKTPOMArHUTHbBIE 10 1 bubnmnorexa [JOK
' BOJIHEI https://m.edso00.ru/39859ef1
bubmuorexa [JOK
24 Omriica 25 1 https://m.eds00.ru/39859¢ef1
Hroro no pazneny 60
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bu6mmorexa [IOK
1 T 1
3 Octoser CTO > https://m.eds00.ru/39859¢f1
Wroro no pazueny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KoprnyckynsipHO-BOJIHOBOH JTyalii3m 15 1 bubnuorexa [JOK



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

https://m.edso00.ru/39859¢f1

bubmuoreka [JOK
42 r3iia aTona > https://m.eds00.ru/39859ef1
43 ®u3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YacTHII https://m.eds00.ru/39859¢f1
Hroro mo pazueny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

bu6mmoreka [IOK
5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 12 https://m.eds00.ru/39859ef1
Htoro no pazneny 12
Pazznen 6. PUSHUYECKHM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHIECKHH MPAKTHIKYM 16 16 https://m.eds00.ru/39859ef1
Hroro no pazneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEPIKAHUS U OTIbITa 15 bubnuoreka [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.edso00.ru/39859ef1
u3ydeHuu kypcea ¢pusuku 10 — 11 kmaccos
Wroro no pazueny 15
bubmuorexa [JOK
PesepBHOE Bpemst 10 https://m.edsoo.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
JlaTa nudpoBbie
Nen/m Tema ypoka Kontpoabubie IIpakTuueckue p
Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypcsl
BBoHEIN HHCTPYKTAXK II0 OXPaHe
1 TpYyIa CI)Hsmcap—yI(; HaMeHTI:UILHaSI 1 buGnuorexa [IOK
pyAa. i https://m.edsoo.ru/1beef346
HayKa 0 Ipupojie
[lepBUuHBII HHCTPYKTaX Ha pabouem
5 Mecre. HaydHblil MeTO MO3HAHUA U 1 bubnuoreka [IOK
METO/IbI UCCIICIOBAHUS (PU3NICCKUX https://m.edsoo.ru/3a7fde29
SIBJICHU I
DKCIEPUMEHT U TEOpUs B MPOIIECcCe
3 H03HaI-1:I/I$[ TIPUPOJIBI pHa6n}(£) eHUE U 1 bubmmorexa [JOK
PHPOZEL. A https://m.eds00.ru/34c49931
HKCIIEPUMEHT B (hU3HKE
Crioco0b! u3MepeHus (PU3NIECKUX
4 BeITMYUH. AOCOTIOTHAS U 1 bubmuorexa [{OK
OTHOCHTEIIbHAS ITOIPEIIHOCTH https://m.edsoo.ru/ca2def03
MU3MEPEeHHUI (PU3NUECKUX BETUINH
bubnunorexa LIOK
5 Bxonanas koHTpoBHAs paboTa 1 1
A P P https://m.edsoo.ru/7f18fda3
AHann3 KOHTPOJIBLHOH pabOTHI.
MonenupoBanue B ¢puzuke. Poib u
6 MecTO (PU3UKU B GPOPMUPOBAHUU 1 bubmuoreka [IOK
COBPEMEHHOM HAYYHOU KapTUHBI https://m.edsoo.ru/eabbded1
MHpPa, B IPAKTUYECKOHN ACSITEIHBHOCTH
JTonen
Mexanunueckoe asuxeHue. Cucrema
bubnunoreka LIOK
7 orcyeTa. OTHOCUTEIHHOCTh 1

MEXaHUYCCKOI'oO ABMKCHHA. HpﬂMaﬂ n

https://m.edso0.ru/e9a52f02
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oOpaTHas 3a/1aul MEXaHUKH

Paanyc-BekTop MarepuaibHON TOYKH,

€TI0 MMPOCKIMU HA OCHU KOOpAUHAT.

bub6nmoreka [IOK

8 Tpacxropus. Hepeenierne. https://m.eds00.ru/30a108a5
Cxkopoctb. X npoekuuu Ha ocu
KOOpJUHAT
PaBHOMEpHOE ITPAMOJIMHEWHOE

9 neuxkenue. ['padhuyueckoe onucanme bubnmnoreka HOK
PaBHOMEPHOTO MPAMOJUHENHOTO https://m.edso0.ru/89ba7190
JIBUKCHHUS

10 CroxeHue nepeMereHuii u bubnnorexa [JOK
ckopocrtei. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMmepHOE OBUKEHHE.

11 MrHOBeHHas1 CKOPOCTh. Y CKOPEHHUE. bubmmorexa [JOK
IIpssMosMHENHOE NBUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
I'paduyeckoe onucanue

12 MPSIMOJIMHENHOTO IBU>KEHHUSI C bubnmorexa IOK

https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobosiHOE MajieHue. Y cKopeHue

13 CcBOOOIHOTO ITaJI€HNS. 3aBUCHMOCTD bubmmoteka IIOK
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109c
BPEMEHH U UX rpaduku

14 JBmxeHue tena, OpOIIEHHOTO O] bubmmoreka [JOK
YIJIOM K TOPU30OHTY https://m.edso0.ru/71cbb4f5
KpuBonuHelinoe TBIKEHHE.

BIDKEHUE 110 OKPYKHOCTH. YTJ0Bast
15 fI[HHHeﬁHaﬂ CKOpI())}:TKL. [Tepuon n bubmmorexa [JOK
https://m.edsoo.ru/33196fbe
yactoTa. LlenTpocTpemurensHoe u
MOJIHOE YCKOpPEHHE
16 KonTtponsHas pabora o teme bubmuotexa [JOK

"Kuunemaruka"

https://m.edsoo0.ru/1242f32e
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AHaM3 KOHTPOJILHON PabOTHI.
ITepBbrIif 3akoH HproToOHA.

bubnunorexa LIOK

17 WNHueprimaabHbIe CHCTEMBI OTCUETA. https://m.edsoo.ru/5a9e4a64
[Tpuniun oTHocuTenpHOCTH ["anues.
HeunepuuanbHble CUCTEMBI OTCUETA
18 Cuna. PaBHOoz€HCTBYIOIIAs cUila. bu6nunoreka LIOK
Bropoii 3akon Hetotona. Macca https://m.eds00.ru/141d3837
19 Bzaumopeiicteue ten. Tpernit 3aKk0H bubnmnoreka HOK
Herorona https://m.edsoo.ru/57dba505
[TpuHIMI CyTIePHIO3UIIUH CHJI.
20 P:meIL{II/Ie 3az[yr;qpﬁa HpL:/IMeHeHI/Ie Bubmiorexa OK
https://m.edsoo.ru/bdf997fb
3akoHOB HproTOHA
3aKOH BCEMUPHOIO TATOTEHUSI.
21 OKBUBaJCHTHOCTh IPABUTALIMOHHON U bubmmorexa LIOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl
99 Cuita TS)KECTH U YCKOPEHHE bubmuoreka [IOK
¢BOOOIHOTO MMAEHNUSA https://m.edso0.ru/22757f26
JIBm>xeHne HeOeCHBIX Te U X
93 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmuoreka [IOK
KOCMUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnepa
24 Cuua ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tea https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BubI cun bu6muoreka [JOK
25 TpeHus. [IBUKEHUE B KUIAKOCTH U ra3e https://m.edsoo.ru/1fa86499
C Y4€TOM CHJIBI COIIPOTUBIICHUS CPEbI https://m.edso00.ru/2ch29676
26 Hasnenue. I'napocrarnueckoe bu6muoreka [JOK
nasienue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AGCOTIOTHO TBEPAOE TEIO. bubmmoreka [JOK
27 ITocTynarensHOE U BpalareabHOe bubmmoreka [JOK
JIBUSKEHUE TBEPIOTO Tesa https://m.edsoo.ru/2b95d57¢
28 MOMEHT CHJIbI OTHOCUTEIIBHO OCH bubmuorexa [{OK
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BpaieHus. [1neqo cuibl

https://m.edso0.ru/653d3459

CrnosxxeHue cuil, IpUI0KEHHBIX K
TBepaoMy Teny. LleHTp TsxecTu Tena.

bu6nmoreka IIOK

29 VYciioBUs paBHOBECHUS TBEPIOTO TEIIA. https://m.edsoo.ru/9aa79a7d

Buael paBHOBecHs
bu6nmoreka IIOK

30 Pemmterme 3272 https://m.edsoo.ru/dclcaacO

31 KonTtponpHast pabora o Teme bubmunoreka [JOK
"Tunamuka. CtaTuka TBep0To Tema" https://m.edsoo.ru/9f5a574c
AHaM3 KOHTPOJIBHOU pabOTHI.
Hmnynsc MaTepuanbHON TOUYKH,

39 CUCTEMBI MaTEpUAJIbHBIX TOYEK. bubnuorexa [IOK
Ilentp Macc cucTeMbl MaTEPUAIBHBIX https://m.edsoo.ru/4bb8294b
To4ek. Teopema o0 IBHKEHUH LICHTPA
Macc
HMIynibC CHIIBI U U3MEHEHHE BuGmiorexa LIOK

33 MMITyJIbCa TeJla. 3aKOH COXPaHEHUs https://m.edsoo.ru/13f0a221
uMmnyiabsca. PeakTuBHOE JBUKEHHE
MoMeHT uMIlysbca MaTepUAIbLHON

34 tTouku. [IpencraBienne o coxpaHeHUn bubmuoreka [IOK
MOMEHTA UMITYJIbCA B LICHTPAIBHBIX https://m.edsoo.ru/d6532eb9
MOJIAX

bubnunorexa LIOK

35 Pemterme saza https://m.edso0o.ru/f7706d63
Pabora cuibl Ha MaJloM U Ha

36 KOHEYHOM IIEPEMELICHHUH. bubmuoreka [IOK
I'paduueckoe mpeacrapiaeHne paboThI https://m.eds00.ru/913974c7
CHJIBI. MOIITHOCTE CHIIBI
Kunernueckas sueprus. Teopema 00 Bu6morexa LIOK

37 WU3MEHEHNUU KHHETUYECKON YHEPIUH

MaTepUAIbHON TOUKHU

https://m.edsoo.ru/9a5e2e74
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HOTGHHI/IaJ'IBHI)Ie 1 HCIIOTCHIIUMAJIBHBIC

38 cuibl. [loTeHIIMANIbHAS SHEPT U buGnuorexa [IOK
) = prita. https://m.edsoo.ru/554bafcc
Bropas kocMuyeckast CKOpocTh
TpeTbs KocMUYecKast CKopocTb. CBs3b
paboThI HEMTOTCHIIUATBHBIX CHII C
39 W3MEHEHUEM MEXAHNYECKON DHEPTUU buGnuorexa [IOK
p https://m.eds00.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUr
VYupyrue u He W€ CTOJIKHOBEHMUS.
40 N E}Z}Zeﬁne BcayH If }J,IFJII/I JIsL YJIeaIbHON buGnuorexa [IOK
p pHYy g A https://m.edsoo.ru/f30f43b6
KUIKOCTH
41 KonTtponsHas pabora o Teme bubnuoreka [IOK
"3aKOHBI COXpaHEHUS B MEXaHUKe" https://m.edsoo.ru/474e7c4a
AHaIM3 KOHTPOJIBHON pabOTHI.
PasButHne npencraBieHul o IpupoIe
pedt prpos bubnuoreka [{OK
42 Ter10Thl. OCHOBHEIE TTOI0KEHU
https://m.edsoo.ru/b0ad445f
MKT. Iuddy3us. bpoyHoBckoe
JIBIYKEHUE
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX TEJI. XapakTep ABWKEHUSI U Bubmiorexa IOK
P L p pA https://m.edsoo.ru/c44d02e2
B3aUMOJEHCTBUS YACTHUI] BEIIECTBA
Macca 1 pa3Mepsl MOJIEKYII (ATOMOB).
44 Koanecho Bep €CcTBa l_iIOC”(I‘OSIHHaH) bubnnorexa LOK
= ’ https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemnoBoe paBHOBeCHE. bu6muoreka [JOK
[IIxana [enbcus https://m.edso0.ru/0070d493
bubnunorexa LIOK
46 Pemenne 3ama
TICHHE 3aad https://m.edsoo.ru/1531aba5
but6mmoreka [IOK
47 HUnean i ra3. ['a30BEBIE 3aK0
FICATIBHBIL T BPIC SAKOHBI https://m.edsoo.ru/1deb2367
48 VYpaBuenne MenneneeBa-Kianeiipona. bubmmoreka [JOK

Penrenue 3anau

https://m.edso0.ru/8d12c328
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49 AGcomioTHas TemnepaTypa. 3akoH bubmmoreka [JOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 H3onponeccel B uaeanbHOM rase ¢ bubmunoreka [JOK
MTOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA https://m.eds00.ru/68878d51
['paduyeckoe mpencraBicHue
51 HSOl(IbpoueCCOB: i30TepMa, H30X0pa, bubmorexa LOK
https://m.edso0.ru/1344327b
u3obapa
bub6nmoreka [IOK
52 Octotioe ypastetne MKT https://m.edsoo.ru/c8094721
bubnuoreka [{OK
53 Pemterre 3azat https://m.edsoo.ru/10265a05
CBs13b a0COIIOTHOI TemnepaTypbl
TEPMOJIMHAMUYECKON CUCTEMBI CO
o4 CpeIHEel KHHEeTUUECKON 3Hepruen https://m.edsoo.ru/c38af875
MOCTYIATEIHLHOTO TEIMJIOBOTO
JIBYOKEHUS €€ 4aCTHIL
55 O06o0meHre U cucTeMaTH3aIus bubnuoreka [{OK
3HaHui o reme "OcnoBel MKT" https://m.edso00.ru/09d12fd8
56 Konrponbnas pabora no reme bubmmnoreka HOK
"OcHoBsl MKT" https://m.edsoo.ru/13adad59
AHanIn3 KOHTPOJIbHOM paboThI.
TepmoanHaMuueckas CUCTEMA.
3aganve BHEIIHUX ycyoBui juist T/]
57 cucTtemsbl. BHellIHME U BHYyTpEHHUE bubnuotexa [JOK
napamertpsl. [lapamerpst T/I cuctemst https://m.edsoo.ru/5f8d38a3
KaK CpeJIHHE 3HAUCHUS BEIMYHH,
OMUCHIBAIOLIUX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE
Hynesoe Hauano TepMoguHAMUKH.
58 Camonpou3sBoibHas penakcarus T/ Bubmmorexa [IOK
https://m.edso00.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHUIO
59 Mozens uaeaabHOTO ra3a B but6mmoreka [IOK
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TEpPMOJIMHAMUKE. Y CIIOBUSA
MPUMEHUMOCTH ITOW MOJIEIIN

https://m.edsoo.ru/29355001

VYpasuenue Menneneesa-Kianeiipona

60 1 BBIPKCHHE JIJIS1 BHYTPCHHCH bubmorexa LOK
P AU BIYTP https://m.eds00.ru/ba1178d0
SHEPruu
Bripaxkenue aJisi BHyTpeHHEU SHEpruu
61 O0JTHOATOMHOI'O UJICaJIbHOIO rasa. bubmuorexa [IOK
KBazucrarnueckue u HeCTaTUUECKUE https://m.edsoo.ru/ac5cacl5
MIPOLIECCHI
DneMeHTapHas pabora B
62 TepMOJAWHAMUKe. Beruucienue bu6nmnorexa LIOK
paboTsI 1o rpaduKy mnporecca Ha PV- https://m.edsoo.ru/741d5738
JIuarpaMme
Tennonepenava kak croco6
63 W3MEHEHUs BHyTpeHHel sHepruu T/] bubmorexa HOK
yIp p https://m.edso0.ru/3d734561
CUCTEeMBI 0€3 coBepIleHUs PaboThI
64 KonBeknuus, TEmIonpoBOJHOCTb, bubmuoreka [IOK
U3JIy4CHUE https://m.edsoo.ru/157b54cd
KonunuectBo TemnoTsl. TenmoéMKoCcTh
65 Tena. Y IenpHas U MOJIsIpHas bubmuoreka [IOK
TEIJIOEMKOCTH BelllecTBa. Y AeJIbHAS https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHMS TOILIIMBA
Pacuér konmdecTBa TETUIOTHI pU bubmmoreka [JOK
66
Teruionepeayde https://m.edsoo.ru/1db5ad4e
67 [TonsiTie 06 anuabaTHOM mporiecce. bubnuotexa [JOK
IIepBblil 3aK0OH TEPMOJUHAMUKHI https://m.edsoo.ru/d8098824
KonugecTBo TermioTs! u paboTa Kak
68 MepbI U3MEHEHHUS BHYTPEHHEH bubmorexa [IOK
P yIp https://m.edsoo.ru/b047alcd
sHepruu T/] cucremsl
BTopoii 3aKk0H TepMOJMHAMUKH J1JIS
P MO 8 bubmuorexa [{OK
69 PaBHOBECHBIX M HEPABHOBECHBIX

nporeccoB. HeoOpatumocTts

https://m.edsoo.ru/c6f4f464
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MPUPOIHBIX MTPOLIECCOB

20 [IpyuHIHMIIBL AEHCTBUS TEITIOBBIX bubnuoreka [JOK
mamuH. KITJ] https://m.edsoo.ru/2e945513
7 MakcumanbHoe 3Hadenue KIIJ. [{ukin bubnuorexa [IOK
Kapno https://m.edsoo.ru/fe3857b9
bubnunoreka LIOK
2 Pemenne sanaz https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKUE aCTIEKThI
73 HCTIOJIb30BAaHMS TEIIJIOBBIX bubnuorexa [JOK
nBurareneil. TenaoBoe 3arps3HEHUE https://m.edso0.ru/9867aaa7
OKPYKaroIIel cpeibl
bubnunoreka LIOK
74 Pemterite aga https://m.edsoo.ru/c8c70432
bubnuoreka [{OK
& Kontporeras pabora 3a I noyromme https://m.edsoo.ru/1b6e26¢5
AHann3 KOHTPOJIBbHOM paboTHI.
76 O06o00meHre U cucTeMaTH3aIus bubmuorexa [{OK
3HaHu# no Teme "TepMoanHaMuKa. https://m.edso0.ru/28d62b3f
TermoBple MamuHBT"
[TapooOpa3oBaHue U KOHICHCAIIUS.
77 I/Icﬂapegne Y KUIICHUE. Sf[/:[enLII{las[ brbmmorexa [TOK
https://m.eds00.ru/6f8e6777
TEIIOTa MapooOpPa30BaAHUS
Hacwpimennsie 1 HeHACHIIIEHHBIC
napsl. KauecTBeHHas1 3aBUCUMOCTh
IJIOTHOCTH U JaBJICHUS HACBIIIEHHOTO
78 rapa oT TeMIIepaTyphbl, UX bu6muoreka [JOK
HE3aBHUCHUMOCTh OT 00bEMa https://m.edsoo.ru/f5c17d02
HACBIIIEHHOT 0 Mapa. 3aBUCUMOCTh
TEeMITepaTyphbl KUTICHHS OT JaBJICHUS B
KUJKOCTH
79 BrnaxnocTs Bo31yxa. AGCOMIOTHAS U bubmuoreka [IOK

OTHOCHUTCJIbHAsA BJIA2KHOCTDb

https://m.edso0.ru/30ebbb79
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[ToBTOPHBIN HHCTPYKTAX HA paboueM

bubnunoreka LIOK

80 Mmecte. Perrenue 3agau https://m.edsoo.ru/18e95ff3
Teépnoe Teno. Kpucrammyeckue u

81 amopdHbIe Tena. AHU30TPOIHS bubmmorexa LIOK

- https://m.eds00.ru/20a88a03
CBOMCTB KpUCTAJIIIOB
[1naBrneHue u KpUCTAIIU3ALIUS.
bub6nmoreka [IOK
82 Y enbHas TEIUIOTA IUIABICHHUSL.
https://m.edsoo.ru/6ee91e9f
Cy6numarus
Hedbopmaruu TBEAOTO TENA.

83 Pactsxenue u cxatue. CaBur. bubnuoreka [{OK
Mounyins HOura. Ilpenen ynpyrux https://m.edsoo.ru/dalaab10
nedopMaruit
TemioBoe pacuivpeHue KuIKOCTel

84 TBEPABIX T€N. AHTAPMOHHU3M bubmmorexa [JOK
TEINIOBLIX KOIEOaHUI YacTUI] https://m.edsoo.ru/7ba5edf2
BEILIECTBA

85 [Ipeo6pa3oBanue sHEPTrUU B (Pa30BBIX bubmmnoreka HOK
nepexonax https://m.eds00.ru/97a0672f

bubmmoteka IIOK

86 YpasHeHHe TeII0BOro bananca https://m.edsoo.ru/ab1521fb

bubmmoteka IIOK

87 Pemenne sanas https://m.edsoo.ru/8ab7f40d
IToBepXHOCTHOE HATSKEHUE.

88 Kanunnspuele sisnenus. JlaBnenue but6mmorekxa [IOK
10J1 UCKPUBJICHHOM II0BEPXHOCTBIO https://m.edsoo.ru/b42f1f97
x)uakocru. Popmyiia Jlannaca
O00011eHNEe U CUCTEMATU3 AL

89 3HaHUU 1O TeMe "ArperaTHble bubmuoreka [IOK
cocrosHus BeniecTBa. Da3zoBbie https://m.eds00.ru/0b52575¢c
nepexonp!”

90 KonTponbhas pabota no teme bubmmoreka [JOK

"ArperaTHbl€ COCTOSTHUSI BEUIECTBA.

https://m.edsoo.ru/7dc2a739
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®dazoBble Iepexoab”

AHain3 KOHTPOJIBHON paboTHI.
DnexTpu3anus Tea U €€ IposBICHUS.
DnekTpuueckuii 3apsia. [[Ba Buna

bubnunoreka LIOK

91
ANEKTPUYECKHUX 3apsII0B. https://m.edsoo.ru/laff445f
[IpoBOIHUKH, TUBIIEKTPUKH U
MOJIyIIPOBOJIHUKHU
DneMEHTApHBIN AINEKTPUUECKUH 3apsia.
92 3aKOH COXpaHCHHSI AJICKTPHUECKOTO bubmmorexa [JOK
https://m.edsoo.ru/f49afd24
3apsa
93 BzaumopeiictBue 3apsnoB. Toueunbie bu6nmnorexa LIOK
3apsiabl. 3akoH Kymona https://m.edsoo.ru/445b7746
bubnuoreka [{OK
94 Pewenne 3anau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Dnektpuueckoe nose. Ero nelicteue bubmuoreka [IOK
Ha BJIEKTPUYECKHUE 3aPsi]Ibl https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB 2IEKTPUYECKOTO
nosist. [Ipo6uslit 3apsia. JIunuu
96 HaNPsHKEHHOCTHU DJIEKTPUIECKOTO bubmmorexa LIOK
p https://m.edsoo.ru/3dac6957
nosist. OTHOPOTHOE IEKTPUUECKOE
moJie
ITorerMaILHOCTE
97 3JIEKTPOCTATHYECKOTO MOJIsi. Pa3sHOCTH bubmmorexa [JOK
P ’ https://m.eds00.ru/80021447
MOTEHITUAIOB U HAMIPSDKEHNE
[ToTenuunanpHas sHEprus 3apsiia B
08 ANEKTPOCTATUYECKOM TOJIE. bubmmoreka [JOK
[ToTeHmman 3J1IeKTpOCTaTUYECKOTO https://m.edsoo.ru/af5fa389
OJIS
CBs13b HANPSKEHHOCTHU TOJISL U
bubnunoreka LIOK
99 Pa3HOCTH MMOTSHIIMAJIOB JIJIS

SJICKTPOCTATUYCCKOI'O ITOJIA

https://m.edsoo.ru/df7a6838
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[TpuHIIUTI CynepIIO3UITUN bubmmoreka [JOK
100 .
AJIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfe4a6c
bubnunorexa LIOK
101 P
0 CHICHHE Saiad https://m.eds00.ru/5a582263
102 [Tone Toueunoro 3apsaa. [lone bubmmoreka [JOK
PaBHOMEPHO 3apsKEHHOM chepbl https://m.edsoo.ru/b297b5c3
[Tosie paBHOMEPHO 3apsHKEHHOTO 1O
103 00Bémy mapa. [Tone paBHOMEpHO bubmmorexa [JOK
Y E’ ) p N p https://m.edsoo.ru/f7a665ee
3apsHKECHHON OCCKOHEYHOM TIIOCKOCTH
104 [TpoBOAHMKH B 3IIEKTPOCTATHIECKOM bubmmoreka [JOK
1oJsie. Y ClI0BUE PaBHOBECHUS 3apsA10B https://m.edsoo.ru/32405eab
JIM3eKTpUKY U NOJIYIPOBOAHUKY B bu6mmoteka LIOK
105
3JIEKTPOCTATUYECKOM I10JIe https://m.edsoo.ru/060ebab5
Konpnencarop. D1nekTpoéMKOCTh
106 KOHJICHCATOpa. DIEKTPOEMKOCTh bubmmorexa [JOK
A pa- P https://m.edso00.ru/845b4f73
TJIOCKOTO KOHJICHCATOpa
107 [TapamiensHOE coeTMHEHNE bubnuoreka [JOK
KOHJICHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 TlocienoBaTenbHOE COEMUHEHNE bubmmoreka IIOK
KOHJICHCAaTOPOB https://m.eds00.ru/1e992920
109 DHeprus 3apsHKEHHOTO KOHJIEHCATopa bubmorexa LOK
P P A P https://m.edsoo.ru/73a34f18
but6mmorekxa [IOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIB>keHue 3apsoKeHHOW YacTHITHI B bubnmnorexa LIOK
OJHOPOJHOM 3JIEKTPHUYECKOM TTOJIE https://m.edsoo.ru/8341d6ac
112 Pemienue 3anau
O00011eHNEe U CUCTEMATU3 AL
. " bubnuoreka [JOK
113 3HAHHUH MO TeMe "DIEKTPUIECKOE

noie"

https://m.edso0.ru/5752603f
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KoHnTtponbHas pabota 1o teme

bubnunoreka LIOK

114
"DnekTpuueckoe mose" https://m.edsoo.ru/cefe90e9
AHanm3 KOHTPOJIbHOH paboTsl. Cuia
115 Toka. [locTosHHEBIN TOK. Y CII0BHS bubnunoreka LIOK
CYIIECTBOBAHUSA MOCTOSIHHOTO https://m.eds00.ru/233311b5
ANEKTPUYECKOTO TOKA
bubnunoreka LIOK
116 141 .H O1C
crowmitkit Toka. Hanpsixettite it 91 https://m.eds00.ru/0839a115
117 3akon OMa aJ1s yyacTKa LenH. bubnuorexa [IOK
DIIEKTPUUECKOE CONTPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTh COIIPOTUBIICHUS
118 OJIHOPOJHOTO IPOBOIHUKA OT €T0 bubnnorexa [JOK
JUIMHBI U IIJIOIIAIU IIOIIEPEYHOTO https://m.edsoo.ru/95fcdf51
CeUCHUS
119 VYV enpHOE CONMPOTUBIICHHUE BEIIECTBA. bubnnorexa [JOK
Pemenue 3agau https://m.edso0.ru/437f8300
[TocnenoBarenpHOE, TapaLICIBLHOE,
120 CMEUIaHHOE COETUHEHUE brbmmorexa LTOK
8 https://m.eds00.ru/236f7e07
MIPOBOJHHUKOB
Pacuér pa3zBeTBIEHHBIX
121 anekTpudeckux menei. [IpaBua brbmmorexa [JOK
P t P https://m.eds00.ru/1794cf37
Kupxroda
bubnunorexa LIOK
122 P
CILICHHE 33124 https://m.edso00.ru/3881b469
PaGora snexTpruyeckoro Toka. 3aKoH bubmuoreka [IOK
123
Hxoyns —Jlenna https://m.eds00.ru/a3605c5¢
bubnunorexa LIOK
124 P
CILICHHE 33124 https://m.edsoo0.ru/6761bfOf
MOIIHOCTB 3JIEKTPUYECKOTO TOKA.
125 TenuioBast MOLITHOCTD, BbIIEIsieMast Ha bubmorexa LIOK
- > BRI https://m.eds00.ru/99750a6f
pesucrope
126 Pemienne 3agau bubnunoreka LIOK
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https://m.edsoo.ru/eb72fc24

127 OJ1C u BHyTpEeHHEE CONPOTUBIICHHE bubmmoreka [JOK
HMCTOYHMKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 1J1s TOJTHOM (3aMKHYTOM) bubmuorexa [JOK
ANEKTPUYECKOU LIETIN https://m.edsoo.ru/221f40fb
bubnmnoreka HOK
129 Pemmterme 3272 https://m.edsogru/3580b679
bubnmnoreka HOK
130 Mormgzocts, HCTOTHEK TOKA https://m.edsoil.ru/aan51d8
Bbu6moteka [JOK
131 Koporioe samricarine https://m.edsol_.lru/546f5632
132 Konnencarop B Lienu nocTOsIHHOTO Bbu6motreka [JOK
TOKa https://m.eds00.ru/35368f3e
bubnnoreka [JOK
133 Pemetirte sazas https://m.edsogru/44locef0
134 Pemenne 3amau nmo reme bubnmorexa LIOK
"TTocTOsIHHBIN AMEKTpUYECKUil TOK" https://m.edsoo.ru/a7340a29
135 Pemrenue 3agay o teme bubmmoreka IIOK
"ITocTOSTHHBIN NEKTPUYECKUH TOK" https://m.eds00.ru/744261b8
136 Pemenne 3agau mo reme bubmmoteka IIOK
"ITocTOSHHBIN NEKTPUYECKUH TOK" https://m.edsoo.ru/eb5d4687
O00011eHNEe U CUCTEMATU3ALIS
137 3HaHu# 1o Teme "TlocTosHHBIH bubmmorexa [JOK
. https://m.edso0.ru/bfd7a050
JNEKTPUUYECKUHN TOK
138 KonTtponbHas pabora o Teme bubmuoreka [IOK
"TTocTOSIHHBIN NEKTPUYECKUH TOK" https://m.eds00.ru/1885ddf1
AHanIn3 KOHTPOJIbHOM paboTHI.
139 DnexTpuyeckas MpoBOAUMOCTh bu6nuorexa [IOK
Pa3IUYHBIX BELIECTB. DJIEKTPUUECKUI https://m.edsoo.ru/da794295
TOK B MeTayu1ax. CBepXNpoBOAUMOCTh
140 DNEKTPUYECKUN TOK B pacTBOpPax U Bubmmorexa [IOK

https://m.edsoo.ru/4b423491
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pacriaBax 3JICKTPOJIUTOB. 3aKOHBI
®dapanest 151 JIEKTPOTU3a

bubnunorexa LIOK
141 E) i !
FICKTPHHACCIII TOI B Fasax. JHIasMa https://m.eds00.ru/92d92f76
142 DJIEKTPUUECKUI TOK B BaKyyMe. bubmmoreka [JOK
BakyymubIe TprOopbI https://m.edsoo.ru/2E+160
DJIEKTPUUYECKU TOK B bubnmnoreka HOK
143
IIOJIyIIPOBOIHUKAX https://m.edsoo.ru/ab61c660
bubnuoreka [IOK
144 I1 6
OHYHPOBOAHHEOBRIE HPHOOPET https://m.eds00.ru/83622200
Ou3nyecKuil MPakTUKYM IO TEME
145 "N3yueHrne HepaBHOMEPHOTO bubnmnorexa [JOK
JIBUKEHUS C LIEJIBIO ONPENAECIEHUS https://m.edsoo.ru/5643ea56
MI'HOBEHHOMH ckopocTh"
Du3nYeCKu IPAKTUKYM I10 TEME
146 "M3MepeHune yCKOpEeHHUs TpU bubmuoteka [IOK
IPSAMOJIMHETHOM PaBHOYCKOPEHHOM https://m.edsoo.ru/f6292f5f
JIBUKEHUHU O HAKJIOHHOM IIJIOCKOCTH"
Pu3nyeCcKuil MPAKTUKYM I10 TEME
147 "N3mepenue flco eHIZ;IIVI CBOOOTHOTO bubmorexa LOK
P " YEROP 8 https://m.eds00.ru/6960b6ef
naJeHUs
Pu3NYecKuil TPAKTUKYM 110 TEME
148 "U3yueHnue nBHKEHHUS Tea bubmmorexa TIOK
i " https://m.edsoo.ru/d1ea2402
OpOIIEHHOTO TOPU3OHTAIBHO
Pu3NYecKuil TPAKTUKYM 110 TEME
149 "N3y4yeHue ABUKEHUS Tea Mo bubnuorexa [IOK
OKPYKHOCTH C IMTOCTOSIHHOM MO https://m.edsoo.ru/bcf53514
MOJYJIFO CKOPOCTBIO"
DuU3nYeCKU MPAKTUKYM 110 TEME
150 "N3mepenne paBHOAEHCTBYIOIIEH bubmmoreka [JOK

CHJIBI TIPU ABHKEHUHU OpyCKa 1o
HAKJIOHHOH MJIOCKOCTHU"

https://m.edso0.ru/0b34db84
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DuU3nYeCKU MPAKTUKYM 10 TEME
"UccneqoBaHue 3aBUCUMOCTH CUJI

bubnunorexa LIOK

151 TIPYTrOCTH, BO3HUKAIONIUX B MPYKHUHE
YUpYr ’ - 26 https://m.edsoo.ru/b55b81al
U PE3UHOBOM 00pasIie, OT UX
nedopmarun"
DuU3nYeCKui MPAKTUKYM 110 TEME
"U3mepenue ko3 uirienta TpeHus bubnmoreka [JOK
152
10 BEJIMYUHE YTIIOBOTO https://m.edsoo.ru/b83b1607
ko3 dunuenra 3aBucumoct Frp(N)"
Pu3n4ecKuil IPAKTUKYM 110 TEME
153 "UccnenoBanue ycnoBUi paBHOBECHUS bubnunoreka LIOK
TBEPJAOIO TeJia, UMEIOIIETO OCh https://m.edsoo.ru/4a04f4f7
BpaieHus"
DuU3NYECKU MPAKTUKYM 10 TEME
154 "Usmepenue m]in nbczl\iena 1o bubmorexa LIOK
P y" https://m.edso00.ru/856fh28e
TOPMO3HOMY ITyTH
155 ®u3nyeckuil NPakTUKyM IO TeME bubmuoreka [IOK
"N3ydyeHne n30XxopHoro mnporecca" https://m.edsoo.ru/e0fe7e07
Du3nUeCcKul IPAKTUKYM I10 TEME
156 "N3mepenue yaenbHoOM bubmmorexa [TOK
,1_3 YI: https://m.edso0.ru/2f2faa61
TEMJI0EMKOCTH
Pu3n4eCcKuil IPAKTUKYM 110 TEME
157 "N3mepenue abCOMIOTHOM BIAXKHOCTH bu6muoreka [JOK
BO3/1lyXa U OLIEHKAa MAaccChl I1apOB B https://m.edsoo.ru/6bl1a23b5
nomenieHuu".
Pu3NYecKuil TPAKTUKYM 110 TEME
"Pacnipenenenue pazHocTu
158 HOTCHp MajoB (Halrjl SHKEHUS) TIPU Bubmmorexa [IOK
" P P https://m.edsoo.ru/ec424377
MOCJIEI0BATEIbHOM COCIUHEHUH
KOHJIEHCAaTOpoB"
159 Du3nyecKuil MPaAKTUKYM 110 TEME bu6muoreka [IOK

"HccneqoBaHue CMETAHHOTO

https://m.edso0.ru/2b179d98
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COEIMHEHUS PE3UCTOPOB"

Pu3n4eCcKuil IPAKTUKYM 110 TEME

bubnmoreka [IOK

160 "1
SMEpEHHE YACTHHOTO N https://m.edso0.ru/64b6e901
COTMPOTHBIICHUS TIPOBOJIHUKOB
PesepsuElil ypok. O0001IIEHHE U
161 CI/ICTEMEITI/ISZP WS 3HAaHHUH 110 TEME bubmmorexa LOK
t https://m.edsoo.ru/ed017d93
"KunemaTtuka"
PesepsuEIil ypok. O000IIIEHHE U
162 CI/ICTIe)MaTI/BZp WSl 3HAaHHUH 110 TEME bubmorexa [IOK
H https://m.edso0.ru/3149956b
"Inaamuka"
bubnunoreka LIOK
163 n Oora.
TOroBai KOHTpOJIRHA pabota https://m.edsoo.ru/0f9752ac
PesepBurblii ypok. O00011I€HIE U
164 CI/ICTEM&TI/IBZP WSl 3HAHHUH 110 TEME bubmorexa [IOK
Y B " https://m.eds00.ru/6c0df9cc
3aKOHBI COXPaHEHHUs B MEXaHHUKE
Peseprubiit ypok. O60011eHIE U
165 CUCTEeMaTH3alMs 3HaHUH 110 TeMe bubmmoreka IIOK
"OCHOBBI MOJIEKYJISIPHO- https://m.edsoo.ru/de148976
KMHETU4YeCKOU Teopun”
Peseprubiit ypok. O600111eHIE U
166 CUCTEeMaTH3alMs 3HaHUH 110 TeMe bubmmoteka IIOK
"Tepmoannamuka. TennoBbie https://m.edsoo.ru/Obcc77cl
MalInHb!"
Peseprubrit ypok. O6001eHuE 1
167 CHCTeMaTH3aIlns 3HaHUH 110 TeMe bubmuoreka [{OK
"ArperaTHble COCTOSIHUSI BEILIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble IEPEXOAbI"
PesepBubiii ypok. O0001ICHNE U
168 CI/ICTIe)MaTI/BZp WSl 3HAHWUH 110 TeMe bubmorexa OK
" B " https://m.edso0.ru/f2381c0c
DIIEKTPUUYECKOE MOJIE
169 PesepBublit ypok. O0o0mIeHNE U bubmuotexa [JOK

cucréMarTru3anusa 3HAHUM 10 TEME

https://m.edsoo.ru/3cae6dal
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"IToCTOAHHBIN NEKTPUUECKUN TOK"

170

OBIIEE KOJIMYECTBO YACOB I10

PesepBHeiit ypok. O600ICHHE 1
CcHUCTeMaTU3alus 3HAHUH 110 TEME 1
"ToKM B pa3au4HbIX cpenax”

170 10

I[TPOTPAMME

16

bubnmoreka [IOK
https://m.edsoo.ru/cc7681d4
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IHOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
BBoaHBIN HHCTPYKTaX IO OXpaHe
Tpya. B3aumonencTBue NOCTOSHHBIX 1 bubnuorexa [IOK
MAarHuTOB ¥ IPOBOJHUKOB C TOKOM. https://m.edsoo.ru/487a8593
MarunutHoe nosnie. ['unoreza Ammnepa
[TepBUUHBII HHCTPYKTaX Ha pabodyem
MecTe. BeKTop MarHuTHOM MHAYKLIMH. 1 bubnnorexa [JOK
[IpuHIHMI cynepno3uuuyu MarHUTHBIX https://m.edsoo.ru/4clabcch
nosnei. JInHUY MarHUTHOM MHIYKIIHMHU
MarsuTtHoO€ 10J1€ IPOBOJHUKA C 1 bubmmnoreka HOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
Cuna Amnepa, e€ HanpaBJIeHHE U 1 bubmmnoreka HOK
MOJYJIb https://m.edsoo.ru/26d9c5ba
[Ipumenenue 3akoHa Amrepa.
DIIeKTPOU3MEPUTEILHBIE TPHOOPHI 1 bubmmorexa [IOK
P P PHDOPHL. https://m.edsoo.ru/a37a0c21
Pemenue 3agau
Cuna JlopeHua, e€ HanpaBlIeHHUE U
MOZyJib. JIBI>KEHUE 3apsKEHHON 1 bubmuoreka [IOK
YacTUIBI B OTHOPOJJHOM MArHUTHOM https://m.edsoo.ru/ad7718d7
nosne
bubnunoreka LIOK
BxonHast koHTpONBHAS paboTa 1 1
8 P P https://m.edsoo.ru/c97afaal
AHann3 KOHTPOJIBLHOH paObOTHI.
P P bubmuorexa [{OK
Pemenue 3agau no reme «Cuita AMnepa 1

u cuina JlopeHna»

https://m.edsoo.ru/504e98c7
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but6mmoreka [IOK

d Pabora cumer Jloperia https://m.edsoo.ru/d518be4b
bubnmoreka [IOK
10 P
ClICHHe sajat https://m.edso0.ru/93617bd9
MarauTHOE II0JIE B BEILIECTBE.
11 deppoMarneTuky, napa- u bubmmorexa LOK
PP - 11ap https://m.eds00.ru/30ff9608
IMaMarHeTUKHA
OCHOBHBIE CBOMCTBA
12 dbeppomarneTukoB. [IpuMeHeHne bubmorexa LIOK
pp P https://m.edso00.ru/0b58190a
(dbeppoMarHeTUKOB
13 Pemenne 3aau 1mo Teme "MarautHoe bubnunoreka LIOK
rojie" https://m.edso0.ru/5b55¢307
14 Pemenue 3agad mo reme "MarautHoe bubnuoreka [{OK
osie" https://m.edsoo.ru/41c4ae8a
SIBiIeHUE DIEKTPOMATHUTHOMN
15 H nu. [ToTox BEKTOpa MarHUTHOU bubmorexa HOK
AYKHHH. p https://m.edsoo.ru/b3efalcl
WHIYKINH
bubmmoteka IIOK
16 IC upyKim https://m.edso0.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHU bubmuoreka [IOK
®Dapanes https://m.edsoo.ru/a6dec188
18 Buxpeoe anexrpuueckoe nose. Toku bubnuorexa [IOK
dyko https://m.edsoo.ru/15abel40
19 OJ1C MHAYKIMY B ABUKYIIUXCS bubmmoreka [JOK
MIPOBOJHUKAX https://m.edso0.ru/0235cc02
bubnmnorexa LIOK
20 Pemerue sana4 https://m.edsoo.ru/4dfda618
bubnunoreka LIOK
21 Hpasuo Jienua https://m.edsoo.ru/bbc22726
MNuanyktusuocts. Katyiika
AVE Y bubmuorexa [{OK
22 WHYKTUBHOCTH B LIETIH TOCTOSIHHOTO

TOKa

https://m.edsoo.ru/621eae9d
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93 SIBnenne camonnaykiuu. 3/1C bubmmoreka [JOK
CaMOUHAYKIUU https://m.edsoo.ru/7ee60ca8

24 DHeprusi MarHuTHOTO TOJIsI KaTYIIKH C bubnmnoreka HOK
TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOad11

bu6nmoreka IIOK

25 Penterrie 3anat https://m.eds00.ru/88f69d2b

26 O06o00mIecHNE U CHCTEMAaTH3aIIHs bubmuorexa [IOK
3HaHUN 110 TeMe "DeKTpoIuHaMuKa" https://m.eds00.ru/76484025

97 KonTponbhas pabota no Teme bubmmoreka [JOK
"OnexkTpoaguHaMuKa" https://m.edsoo.ru/8ae09b98
AHaim3 KOHTPOJIBHOH paboTHI.

28 Konebarenbnas cucrema. CBOOOIHbBIE bubnunoreka LIOK
KoJjeOaHus. ['apMoHUYeCcKre https://m.edsoo.ru/7c1db385
KoJieOaHus

29 Kunemarnueckoe 1 JTUHAMHUYECKOE bubnmorexa LIOK
OIMCaHue KojeOaTeIbHbIX BIKEHUN https://m.edsoo.ru/87ce9498
DHepreTuuecKoe onucanue. Boison
JTUHAMHYECKOTO OTMCaHUS

30 TapMOHUYECKHX KOJICOaHUH U3 HX bubmmorexa LIOK

https://m.edsoo.ru/e3c99692
YHEPTreTUYECKOT0 U KHHEMATHYIECKOTO
ONHUCaHUs
. bubmuoreka [{OK

31 AmnunTya u gasa konebarmi https://m.edsoo.ru/7a0c439a
[Tepuon u yacToTa KoJIeOaAHHMIA.

ITepuon manbix cB HBIX

32 Ko§e60ailmljlln MaT:MZfI/(I)‘JIIeCKOFO bubmorexa HOK

https://m.edsoo0.ru/e0399319
MasTHHKA. [lepro cBOOOTHBIX
KOJIeOaHU MPYKMHHOTO MasiTHUKA

33 3aryxaromye KojaeOaHusl. bubnunoreka LIOK
Breinyxnennsie kojebanus. Pezonanc https://m.edso00.ru/72e93d09

34 ABTOKOJICOaHUS bubmorexa OK

https://m.edsoo.ru/6add2644
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but6mmoreka [IOK

35 Pemenue 3agaa https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
Vpok-koH(pepeumus "MexaHHUeCKHUE
36 KfJICGaHI/I:Ib BpM 3BIKAIbHBIX Bubmorexa HOK
,},’ https://m.edso0.ru/8ef587be
WHCTPYMEHTAX
O00011IeHNE U CUCTEMATHU3AIUS
37 3HAHUU 110 TeMe "MexaHndecKkue bubnnorexa HOK
" https://m.edsoo.ru/eb84182f
Koe0anus
DNEeKTPOMAarHUTHBIE KOJIeOaHMUs. bubnmnorexa [JOK
38 .
KonebaTenbHblil KOHTYp https://m.edsoo.ru/d4adabde
dopmyna TomcoHa. CBSI3b aMINIUTYIbI
39 3a I:I : KOHJEHCATOpa C aMILJIAT 0};71 buGnuorexa [IOK
P A p M https://m.edso0.ru/093f9af1l
CHUJIBI TOKA B KOJIeOaTeIbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUU B bubnmnorexa [JOK
UJeaTbHOM KO0JIe0aTeIbHOM KOHTYpPE https://m.edsoo.ru/d1e2d543
3aryxarolue 3I1eKTPOMarHuTHLIE
41 KOJ‘I}:(;aHIij Brin >1<p €HHbIE Bubmiorexa IOK
' YA https://m.edso0.ru/5¢668619
AJIIEKTPOMATrHUTHBIE KOJIeOaHUsI
IIepemennsbiii Tok. Pe3uctop n
42 KOIE) €HCaTop B IIENH II€ eMpeHHOFO bubnmorera IOK
g pBH p https://m.eds00.ru/84836152
TOKa
43 Karynika HHIyKTUBHOCTH B LIETIH bu6muoreka [JOK
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/cfa307af
44 3akon OMa JJ1st SJEKTPUIECKOM Tenn bubmmoreka [JOK
[IEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MomHoCTh IEPEMEHHOT0 TOKA.
45 AMIUIUTYIHOE U AEUCTBYIOIIEE bubnnorexa [JOK
e A yrom https://m.edsoo.ru/lcac6c4c
3HAYCHHUE CUJIbI TOKA M HAMIPSHKECHUS
46 Pes3oHaHC B dIIEKTPHUECKOI LIETH bubnnorexa [IOK
p H https://m.edso0o0.ru/087506df
47 Pemienne 3agau bubnunoreka LIOK
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https://m.edsoo.ru/al16836a4

WneansHbIif TpancopmaTop.

48 [Tpou3BoacTBO, IEpenava u bubmorexa HOK
POSEOACTES, HIEPEATHA T https://m.eds00.ru/fo7418ae
oTpeOICHUE IEKTPUIECKON SHEPTUU
OKOJIOTUYECKUE PUCKU IIPU
IIPOM3BOJICTBE AJICKTPOIHEPIHH.
49 Kp JbT l[al I/ICHOJ‘IBBO]faHI/Iﬂp bubmorexa HOK
YIRLYP . https://m.eds00.ru/a6f74d93
AJICKTPOIHEPTUH B TTOBCEAHEBHOM
KU3HU
bubnunoreka LIOK
>0 Pemterite aga https://m.edsoo.ru/ee6677ed
bubnunoreka LIOK
°1 Pemterite aga https://m.edso0.ru/7cab59f8
O06o01IeHre U cucTeMaTH3aIus
52 3H&1HI/II;II 1o TeMe "DJeKT OMI;FHI/ITHLIe bubmorexa HOK
" P https://m.eds00.ru/401024a9
KoJIeOaHus
53 MexaHu4ecKue BOJHBI. bubmmoteka IIOK
XapaKkTepUCTUKU MEXAaHUYECKUX BOJIH https://m.edso00.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJTH bubmorexa [OK
https://m.edsoo.ru/d9ae1000
bubmmoteka IIOK
. X
= 3ByK. XapakTepHCTHIH 3ByKa https://m.eds00.ru/138b6f09
56 Undpa3syk u yapTpassyk. lllymosoe bu6muoreka [JOK
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl https://m.edso00.ru/7380038f
bubnunorexa LIOK
57 P
clierHe sajat https://m.edsoo.ru/cfd918bf
58 DIIeKTPOMarHUTHBHIE BOJTHBI. bubmmoreka [JOK
N3nydeHne 351eKTpOMarHuTHBIX BOJTH https://m.edsoo.ru/714e5dbl
59 DHeprusi MEeKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJTH https://m.edso0.ru/d01b818c
60 [IIxana 37€KTPOMAarHUTHBIX BOJIH. bubmuoreka [IOK

IIpuMeHeHne 2EKTPOMarHUTHBIX

https://m.edsoo.ru/49bel1f9e
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BOJIH B TCXHHUKEC U 6I>ITy

HpI/IHI_II/IHBI pa;mocmsn H
TeneBuacHus. Pagnookanms.

bu6nmoreka IIOK

61
DIIEKTPOMarHuTHOE 3arpsi3HEHUE https://m.eds00.ru/9f96f1f8
OKPYKaroILEH Cpebl
62 KoHnTtponbHas pabota 1o Teme bubnmnoreka HOK
"Konebanus 1 BOTHBI" https://m.edsoo.ru/4f7985a0
AHanmm3 KOHTPOJIbHOM paboThl. CBeT.
63 3aKOH NMPSIMOJIMHEHHOTO bubmmorexa [IOK
P https://m.eds00.ru/f9566406
pacrpocTpaHeHHs CBETa
Pemenue 3aga4u Ha npUMEHEHUE
64 3aKOHA IPSIMOJIMHEHHOTO bubmorexa OK
p https://m.edsoo.ru/ea32d455
pacrpocTpaHeHHs CBETa
65 Ortpaxenue ceta. [Lmockoe 3epkaino. bubnnorexa [JOK
Cdepuueckoe 3epkaino https://m.edsoo.ru/a005d2bb
[Tpenomnenue cBeTa. AGCOTIOTHBIN U
OTHOCUTEINbHBIN MMOKa3aTenb
66 npenomiieHus. [lomHOE BHyTpEeHHEE bubmmorexa [IOK
p ) . yp https://m.edsoo.ru/bc2e55cd
oTtpaxkeHue. [IpenenbHblil yron
MOJIHOTO BHYTPEHHETO OTPAKEHUS
Pemenue 3a1ay Ha IpUMEHEHHE
67 3aKOHOB OTPAKECHUSI U TTPETTOMIICHUS bubmmorexa [JOK
P P https://m.edso0.ru/49d830a9
cBeTa
Xop nydeit B npusme. Jlucnepcust
Ay pv A P but6mmorekxa [IOK
68 cBeta. CIIOXKHBIN cOCcTaB OENOro CBeTa.
https://m.edsoo.ru/d8elc3be
IIBer
69 JInn3bel. ®OKYyCHOE PacCTOSTHUE U bubnuotexa [JOK
ONTHYECKasl CUJa JINH3BI https://m.eds00.ru/60441359
70 [TocTpoenue n3o6paxxeHuii B IMH3aX U bubmmoreka [JOK
UX CHUCTEMaxX. Y BEJINUEHUE JTMH3bI https://m.edsoo.ru/bb53b1d5
71 Pemenue 3agau Ha moctpoeHue bubmuoreka [IOK

U300paKeHHA, TIOTY9aeMBbIX C

https://m.edsoo.ru/5a868f09
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IIOMOIIBIO JIMH3

72 I'ma3 xak onrtuueckas cucrema bubmmorexa [JOK
https://m.edsoo.ru/ecd480a2
bu6nunorexa LIOK

7 K 1

3 OTpOIbHas paboTa sa 1 nonyroame https://m.edsoo.ru/cd174a10
AHaim3 KOHTPOJIBHON paboTHI.
Pemenue 3anau. [1penenst bubmmoreka [JOK

74 .

MIPUMEHUMOCTH I'€OMETPUYECKOI https://m.edso0.ru/f32aab06
ONTHUKHU
75 CKOpoCTb CBETA U METO/IbI €€ bubnnoreka [JOK
U3MEPEHUS https://m.edsoo.ru/lel6cc6e
bubnuoreka [{OK
v
6 Jlacnepcus u TEpgepeHIIA CBeTa https://m.edsoo.ru/5fc0c638
KorepeHTHbIE ICTOUHUKH. Y CIIOBUS
77 HaOJIIOZICHUS MAKCUMYMOB U bubmmorexa [JOK
g ym https://m.edsoo.ru/c6416d48
MHUHUMYMOB
bu6nmorexa LIOK

8 Pemterrie azas https://m.edsoo.ru/3061de2b
bu6nmorexa LIOK

7 IT

o PHMCHEHHC HHTCPhepeHLIH https://m.edso0o.ru/668edbc8
80 [ToBTOpHBII HHCTPYKTaX Ha paboueM bubmuoreka [IOK
Mmecte. Jludpaxius ceera https://m.edsoo.ru/12ed04b5

81 JudpakumonHas pemeérka. Y cioBue bubmuoreka [JOK
HAOII0/IEHUS TTIABHBIX MAKCUMYMOB https://m.edsoo0.ru/f998d964

82 [ToBTOpHBIN HHCTPYKTaXX Ha paboueM bu6muoreka [JOK
Mecre. Pemenue 3ana4 https://m.edsoo.ru/d58c411a

83 [Toniepe4HOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonsipuzanus ceera https://m.edsoo.ru/e9890fe9

bubnunoreka LIOK

84 Pemterme sagas https://m.eds00.ru/c56c8158

85 CBETOBBIC SBJICHHS B IPUPOIE bubmorexa [JOK

https://m.edso0.ru/0b36363d
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86 O06o0menre 1 cucTeMaTru3arus bubmuorexa [{OK
3HaHui 1o Teme "Ontuka" https://m.edsoo.ru/8a14748b

87 KontponpHast pabora o Teme bubmunoreka [JOK
«Onrtuka» https://m.edsoo.ru/82315dd4
AHaM3 KOHTPOJIBHOU pabOTHI.

['paHuIbl TPUMEHUMOCTH
88 KIJIACCHYECKON MEXaHUKH. 3aKOHBI bubmmorexa [JOK
https://m.edsoo.ru/c9bd77ch
ANEKTPOJIMHAMUKY U TIPUHIIUIT
OTHOCHUTEIHOCTH

89 [TocTynatel cienuanbHOU TEOPUHU bubnuoreka [{OK
OTHOCUTEIILHOCTH https://m.edso0.ru/c56f05ch
[IpocTpaHCcTBEHHO-BPEMEHHOU
unrepBai. [Ipeobpazoanus JlopeHa.

90 VYcnoBue NpUYUHHOCTH. bubmmorexa [JOK
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3amenJIeHHe BpPEMEHH U COKpallleHue
JUTUHBI

01 DHeprusi U UMITYJIbC PEISITUBUCTCKOMN bubmuoreka [JOK
YaCTHULIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ SHEprUen u

92 UMIYJIBCOM PEJIATUBUCTCKON YaCTHUIIBI. brbmmorexa LIOK

https://m.edsoo.ru/b6258ffa
DHeprust NOKos
93 PaBHOBeCHOE TEIJIOBOE M3TyUCHHE bubmorexa [TOK
https://m.edsoo.ru/f54035a5
but6mmorekxa [IOK

o4 3axon eMetenis Buna https://m.edso00.ru/1c5ff752

95 I'umotesa M. Ilmanka o KBaHTax. but6mmorekxa [IOK
DOTOHBI https://m.edsoo.ru/a5ffa218

but6mmoreka [IOK

9 DHEPIHs U HMIIYIEC (OTOHA https://m.edsoo.ru/7fb307ec

97 dotorpdext. OnbiTer A. T'. bubmmoreka [JOK

CroneroBa. 3akonbl (hoTodPdexra

https://m.edsoo.ru/8c68e5b9
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YpaBHeHue DUHINTENHA 11

" " bubnuorexa [IOK
%8 porosddexra. "Kpacuas rpasmua https://m.eds00.ru/01ef4556
doTtorpdexra
99 Hasnenue ceera. Onbith [1. H. bubmmoreka [JOK
JleGenena https://m.eds00.ru/64b4f966
N bu6nmoreka IIOK
100 BOaHOBEIE CBOHCTRA MaCTHI https://m.edsoo.ru/f59cfcec
Boaubl ge bpoitns. [[nvHa BOJIHEI Ji€
101 b OﬁHﬂI:A aI;Me Bl §6J1acm " bubmroreia LIOK
P p p N https://m.edsoo.ru/5df8bafl
JIOKQJIM3AIAH JIBUKYIICHCS YaCTHIIBI
. bubnuoreka [{OK
102 Kopryckysispro-BoIHOBOH ftyaitnsm https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTpOHOB Ha bubnuoreka [IOK
KpHUCTaJuIax https://m.edsoo.ru/30dbal8c
Crneuuduxa usmMepeHuit B MUKPOMHUPE.
104 COOI;HS)I_HGHI/I}I Hezn e eHéHH(E)CTeﬁp bubnxorexa LTOK
. peA https://m.eds00.ru/65783dec
[eiizenbepra
bubmmoteka IIOK
105 Pemenne rpaduuecix sanad https://m.edso0.ru/e70195bd
, bubmuorexa [{OK
106 Peruerne pacuCripix sanas https://m.edsoo.ru/ee9b3182
KonTpomnpHas paboTa o Temam: Bu6 110K
" non _ NOJIMOTCKA
107 OCHOBHVCTO ’ K"Op MYCKYTAPHO https://m.edsoo.ru/c3de891a
BOJIHOBO# JTyaliu3m
AHanu3 KOHTPOJIbHOM paboThl. ONBITHI
108 10 MCCIIEJOBAHUIO CTPOEHUS aTOMa. bu6muoreka [JOK
[Lmanerapnas MoJenp aromMa https://m.edsoo.ru/312b750a
Pezepdopna
but6mmoreka [IOK
109 Hocrynarer bopa https://m.edsoo.ru/404dfa9a
110 Buast ciektpoB. CriekTp ypoBHE# bu6muoreka [IOK

SHEPrUM aTomMa BOJOpOia

https://m.edsoo.ru/cf74blla
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111 CHOHTaHHOE U BBIHYKJIEHHOE bubmmoreka [JOK
W3JIy4YEHUE CBETa https://m.eds00.ru/f945d85c
bubnmoreka [JOK
112 Jlazep 1
https://m.edsoo.ru/2288a0c4
Hyxnonnas mozens sapa
I'eitzendepra-Banenko. 3apsia u bubmmoreka [JOK
113
MacCOBO€ YUCIIO sifpa. M30Tombl. https://m.edsoo.ru/34ada5de
PannoakTuBHOCTH
3aKOH paIM0aKTUBHOTO pacnaja.
CBoiicTBa HOHU3U LIETO
114 HU3JTyYEHUS BJII/I?[HpI/}IZO bromrorexa LIOK
v ' https://m.edsoo.ru/aab98bef
PaANOAKTUBHOCTHU HA KUBBIC
opranusmsl. Jlozumerpus
DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
Snepusie cunbl. Jledekt Macchl siapa.
S nepHblie peakuuu. AnepHbie
115 eaIfTo LIpH 00J1eMBI i aBJISIEMOTO bubnroreka LTOK
p pol- 1P yrip https://m.edsoo.ru/ff1758d0
TEPMOSIAEPHOTO CUHTE3A.
DKOJIOTMYECKUE aCIIEKThl Pa3BUTHS
AJIEPHOM YHEPrEeTUKH
Mertonsl perucTpanuy u
UCCJIEI0BAHMS DJIEMEHTAPHBIX YACTHII.
DyHIaMEHTAIbHBIE B3aUMOJCHCTBU.
116 Bay I/IIE)HLI ME30HBI U JIEITOHBI bromorexa LIOK
P ’ . https://m.edsoo.ru/1ac08a5b
[IpencraBnenue o CrangapTHOM
Mozenu. KBapk-Tir0OHHAst MOJIETh
aJpOHOB
®usuka 3a npeaenamu CtannapTHON
117 Mozenu. TéMHas Matepusi U TEMHas bubnunoreka LIOK
sHeprus. EquHcTBO hrszmueckoit https://m.edso0.ru/c026fd37
KapTHUHBI MUpa
118 Oransl pa3BUTHS ACTPOHOMUHU. bu6nuorexa [IOK

3HaueHUe aCTPOHOMUU

https://m.edsoo.ru/ad73e145
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[TprMeHUMOCTH 3aKOHOB (PU3UKHU AJIs
00BSACHEHUS PUPOJIBI KOCMUYECKHUX

bubnunoreka LIOK

119
00BEeKTOB. METOIbI aCTPOHOMHYECKHUX https://m.edso00.ru/39c44028
HUCCIEeN0BaHUN
CoBpeMeHHbIE ONTHYECKUE
120 TEIECKOIIBI, PAIHOTEIECKOIIEI bubmorexa LIOK
- Pall ’ https://m.eds00.ru/4877aale
BHeaTMoc(hepHass aCTpOHOMHMS
Bup 3Bé3nnoro neba. Co3Be3aus,
121 s Kﬂne 3B'§3 bl, INTAHETHI, UX BIIL/I MO€ bubnnorexa [IOK
P AL, ’ A https://m.edsoo.ru/aac588eb
JIBIYKEHUE
Coinneunas cucrtema. CoJHIIE.
122 CoJHeyHas aKTUBHOCTE. MICTOUYHUK bubnmorexa [JOK
o https://m.edso00.ru/22748eb4
sHepruu CosHIA U 3BE3]
3BE31bI, NX OCHOBHBIE
123 XapakTepucTuku. Jlnarpamma bubmorexa HOK
| Parcep o Anarp .\ https://m.edso0.ru/42169944
CHEKTPaJIbHBIN KJIacC — CBETUMOCTD
124 3Be3/1bI TIIaBHOM MOCIEN0BATEILHOCTH bubnmorexa HOK
. a https://m.edsoo.ru/b3cb766¢
BnytpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIE NPEICTABIEHUS O bubmuoreka [IOK
MIPOUCXO0KIEHUH U 3BoTounK ConHIa https://m.edsoo.ru/d09da494
7 3BE31. DTaIlbl JKU3HU 3BE3 ]
Mineunsiii [1yre — Hama ['anakTuka.
126 Tumne! ramaktuk. YépHble OLIPHI B bubmmorexa TIOK
- eP JBIp https://m.edsoo.ru/7cd10a0a
AIpax TaJakTUK
Bcenennas. Pacmimpenne Beenennoil. BuG 110K
HOJIMOTEKA
127 3akon Xa006m1a. Teo bo oro
KoH . pHs boIbIIor https://m.edsoo.ru/3dbdf0d2
B3pbIBa. PenuKkTOBOC M3ITyueHUE
128 Macmrabnast ctpykrypa BeeneHnHoid. bubmmoreka [JOK
MeraranakTuka https://m.edso0.ru/ce234633
b K
129 Hepeménnsie mpoOaeMbl aCTpOHOMHUHT nommorexa [10

https://m.edsoo.ru/d37d9ffe
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DuU3nYeCKui MPAKTUKYM 10 TEME

130 "HccnenoBanre MarHUTHOTO TOJISt bubmmorexa LIOK
! ) https://m.eds00.ru/67361aef
MOCTOSIHHBIX MarHuTOB
131 @u3nyecKuil NPakTUKyM 110 TEME Bu6muotexa [JOK
"N3mepenue cuisl Ammepa” https://m.edsoo.ru/fcae91e9
DuU3nYeCKui MPAKTUKYM 110 TEME
132 "HccnenoBanue sBICHUS https://m.edsoo.ru/c36658da
AJIIEKTPOMATHUTHON UHAYKIUU"
Ou3nyecKkuil MPakTUKYM IO TEME
133 "N3y4yeHue qBUKEHUSI HUTSHOTO bubmmorexa [JOK
i | 8 https://m.edso00.ru/b8fb6391
MasiTHUKA
Pu3n4ecKuil IPAKTUKYM 110 TEME
"U3mepenue nepuojia CBOOOIHBIX bubmmoreka [JOK
134 .
KoJIe0aHUN HUTSIHOTO U MPY>KUHHOTO https://m.edso0.ru/5d159d35
MasiTHUKOB"
Pu3nYeCcKuil TPAKTUKYM 110 TEME
135 "TIpeoOpa3oBaHue SHEPTUH B bubmorexa LOK
beodp l?' https://m.eds00.ru/a28026bd
NPYXKUHHOM MasiTHUKE
136 ®uznyeckuil NPakTUKyM IO TeME bubmuoreka [IOK
"U3yuenue Tpancpopmaropa” https://m.edso0.ru/89dc2d90
PuU3nYeCKUi MPAKTUKYM I10 TEME
137 "N3yuenue na I:lMeT oylivI 3BYKOBOM bubmmorexa [JOK
YA " P P ye https://m.eds00.ru/b100661a
BOJTHBI
DuU3nYeCcKUi MPAKTUKYM 10 TEME
138 "N3mepenue H(E)Ka3aTef:1[ MPETOMIICHUS Bubmmorexa [IOK
1?, P https://m.eds00.ru/42569eal
CTEeKJIa
Pu3NYecKuil TPAKTUKYM 110 TEME
139 "N3mepenune GoKyCHOTO pacCTOSHUS bubmorexa [IOK
P Y " P https://m.edso00.ru/b879fb3f
paccenBaroIMX JIUH3
Pu3nuecKuil TPAKTUKYM 110 TEME
" P - bubmuotexa [JOK
140 [Tomyuenne n300pakeHHsI B CUCTEME

13 ABYX JIUH3"

https://m.edsoo.ru/8b7ac737
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DuU3nYeCKui MPAKTUKYM 10 TEME

bubnunoreka LIOK

141 "NU3Mepenue JJIMHbI CBETOBOM BOJIHBI" https://m.eds00.ru/63756¢47
Pu3N4eCKui IPAKTUKYM 110 TEME
"OnpeneneHyre UMIyJbCa U SHEPTUU

142 PEIATUBUCTCKUX YacTull (1o ﬁgg?;rzngsi?sszlG fa
(pororpadusaM TPEKOB 3apsKEHHBIX T '

YacTHIl B MArHUTHOM To0J1€e)"

143 Pu3N4eCcKUuil IPAKTUKYM 110 TEME bubnuoreka [JOK
"HaGntonenue nuHeiyaroro crnekrpa" https://m.edsoo.ru/ec651eb8
Ou3nyecKkuil MPakTUKYM IO TEME

144 "UccnenoBanue paliOaKTHBHOTO BH6J?HOTeKa HOK
(DOHA C HCTOTH30BANIEM J03HMETpa" https://m.edsoo.ru/c3dabe6e
Ou3nyecKkuil MPakTUKYM IO TEME

145 "WU3mepenue nocrosHHo# [1nanka Ha ]f?tI;I[?sJ'I/I//Ir?wT:(;(Si)c])_[rOu/Ii072021e
OCHOBe HccieioBanus poTorddexra" T '
O00011eHNEe U CUCTEMATU3 AL
3HaHui. Posb pu3KKu 1 acTpoHOMUM B

146 9KOHOMHYECKOH, TEXHOJIOTHYECKOM, Eggjﬁgfg;?ﬁi d6ddeed
COLMAIILHOM U DTHYECKOM chepax T '
JESITENIbHOCTH YeJIOBEKa
O00011eHNEe U CUCTEMATU3 AL

147 3HaHuil. Ponb u MecTo ¢pu3uku u bu6muoreka [JOK
aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOU https://m.edso0.ru/18f19f7c
KapTUHE MHUpa
O00011eHre U CUCTEMATU3 AL

148 3HaHui. Ponb ¢pusnueckoil Teopuu B bu6muoreka [JOK
(dbopMUPOBAHUU TIPEJICTABICHUI O https://m.edsoo.ru/e7d400f4
buznUecKoil KapTUHE MUpa

149 O0600I11IeHNE U CUCTEMATU3ALUS bubnunoreka LIOK
3HaHuil no teme "Knnemaruka" https://m.edsoo.ru/b032fc4b

150 O06o01IeHre U cucTeMaTH3aIus bubmuorexa [{OK

3ganui o reme "Kunemaruka"

https://m.edsoo.ru/4e31b507
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O00011eHre U CUCTEMATU3ALIS

bubnunoreka LIOK

151
3HaHu# 110 Teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O00011IeHNE U CUCTEMATHU3ALHS
152 3gaHui 1o teme "CraTtuka TBEpIOro Bubmorexa IIOK
" bA https://m.edsoo.ru/3cca482e
Tena
O000111eHNE U CUCTEMATU3 AL
153 3HAHUU 110 TeMe "3aKOHBI COXPaHEHUS Bubmorexa IIOK
" P https://m.edso0o.ru/32a4d1a0
B MEXAHUKE
O00011IeHNE U CUCTEMATH3AIMS
154 3gaHui 110 TeMe "OCHOBEI Bubmorexa HOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KHHETUYECKOH TEOPHH
O00011IEHNE U CUCTEMATHA3AIMS
155 3gaHui 110 Teme "TepmoanHamuka Bubmorexa [IOK
P A ) https://m.edso0.ru/c63f7c10
TeruioBble MaIIUHBI
O000111eHNEe U CUCTEMATU3 AL
156 3HaHU# 10 TeMe "ArperaTHbie bubmuoreka [IOK
cocTosHus BentecTBa. Pa3oBLbIe https://m.edsoo.ru/1d36b5b1l
nepexonnl”
O00011eHNEe U CUCTEMATU3 AL
157 3HAHUU 110 TeMe "DIEKTPUIECKOE Bubmorexa IIOK
" P https://m.edsoo.ru/3bf0def9
oJie
O000IIIeHNE U CUCTEMATU3ALUS
158 3Hanuil mo teMe "TlocToAHHBIN Bubmorexa HOK
. " https://m.edso00.ru/71453ee6
ANEKTPUYECKUH TOK
O000IIIeHNE U CUCTEMATU3AIUS
159 3gaHui 110 TeMe "TOKH B pa3InyYHBIX Bubmorexa IIOK
" P https://m.edso0.ru/3d40077a
cpenax
160 O00011eHNEe U CUCTEMATU3ALMS but6mmoreka [IOK
3HaHUH 110 Teme "MaruutHoe moJe" https://m.edsoo.ru/3b4c06ae
but6mmoreka [IOK
161 Hrorosas koHTpOIbHAs padora
TOTOBA KORTPOIILHAS paboT https://m.edso0.ru/053e2248
162 PesepBHbIil ypok. O0001ICHNE U bubnuoreka [JOK
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CUCTEMAaTH3aINA 3HAHUH 110 TEME
"Mexanndeckue Koinedanusg"

https://m.edsoo.ru/d6310bfd

PesepBHeiit ypok. O600IICHHE U

163 cUCTEMATH3aIis 3HAaHUM 10 TEME 1 bubnnorexa LHOK
: B g https://m.eds00.ru/5e2bb83d
DNEKTPOMArHUTHBIE KOJICOAHMSI
PesepBHbIil ypok. O0001ICHHE U
CUCTEMAaTH3alMs 3HAHUH 110 TEME bubmuorexa [IOK
164 1
"MexaHnYeCcKue 1 3JIEKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBurnlii ypok. O00011I€HIE U
165 CI/ICTEM&TI/IBZP Hst ?,HaHI/H;1 110 TEME 1 bubnnorexa [JOK
" " " https://m.edso00.ru/52ad1603
Omruka
PesepBurnlii ypok. O00011I€HIE U
P 7P iH bubnuorexa [IOK
166 cUucTEMAaTH3alKsA 3HAaHUH 110 TEME 1
https://m.edsoo.ru/5beclc65
"OcuoBsl CTO"
PesepBHEbIiil ypok. O000IIIEHNE U
167 CI/ICTEMaTI/I?,Zp WS 3HAHUU 110 TEME 1 bubmorexa HOK
" B . " https://m.edso00.ru/f7c59d38
KopmyckynsipHO-BOTHOBOH Ayalin3m
PesepBHEIil ypok. O000IIIEHNE U
168 CI/ICTEMaTI/IS’Zp Hst 3HaHH;III 110 TeEME 1 bubnmorexa [JOK
" 4 " https://m.eds00.ru/1f511654
duzuka atoma
PesepBHrlit ypok. O6001ICHHE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME bubnunorexa LIOK
169 1
"®u3nKa aTOMHOIO Spa https://m.eds00.ru/905c5ce0
3JIEMEHTAPHBIX YaCTHIL"
PesepBurlii ypok. O000ImIEHHE 1
170 CI/ICTIC)MaTI/BZp U ?,HaHI/II7IIlI 10 TEME 1 bubnnorexa [JOK
H https://m.edsoo.ru/2bffb94c
"DnemeHTsl acTpouzuku"
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Msxkumes I'.S., Byxosues b.b., Corckuit H.H. /Tlox pex. [TapdentreBoit H.A. duzuka. 10 kiacc.
ba3oBslii u yriryosnenHsiii  ypoBeHb. M.: [IpocBenieHue
Msxkumes I'.5., Byxosues b.b., Yapyrun B.M. /Ilox pexn. [lapdentreBoii H.A. ®usuka. 11 xnacc.
ba3oBslii u yriryosnenHsiii  ypoBeHb. M.: [IpocBenienue

METOANUYECKHUE MATEPHAJIBI U1 YUUTEJIA

Msxumes I'.4. u np. ®uszuka 10,11 xknaccel: Meroauueckue pekomenganuu. M.: [IpocBemienue
Msikumes IS u qp. ®usuka.10,1 1. [Toypounoe mianuposanue. M.: IIpocBemienue
KoHntposbHsle 1 u3mMepurenbHbie Marepuainsl. Tectel. M.: IIpocsemmenue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://m.edsoo.ru/
https://videouroki.net/
https://resh.edu.ru/
https://www.yaklass.ru/p/fizika
https://phys-oge.sdamgia.ru
https://fipi.ru/
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