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MOSACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YPOBHE CpPEIHETO0 OOIero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJIOKCHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U KoHuenuuu
npenoaaBaHus yueOHoro npeamera «Pusuka» B 00pa30BaTEIbHBIX OPraHU3AIMIX
Poccuiickoii ~ denmepainnu,  peamu3yIONMX  OCHOBHBIE  00Opa3oBaTEIIbHBIC
POTrPaMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
YCTaHaBJIMBAET PEKOMEHYEMYIO MOCIIE0BATEIbHOCTh U3YUEHHUSI TEM U pa3JIeioB
y4eOHOro mpeaMeTa ¢ y4ETOM MEXIPEIMETHBIX W BHYTPHUIPEAMETHBIX CBS3CH,
JOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOYy4YaroIIHUXCH.
[TporpamMMa mo ¢u3uke Aa€T MpeACTaBICHHE O LEIAX, COAEpKaHMM, OOIIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Nzydenne kypca ¢GU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEaM30BaTh
3aa4 MPO(PECCHOHATBHON OPUEHTAINH, HAMPABICHO HA CO3JaHUE YCIOBHM NS
MPOSIBJICHHSI CBOUX MHTEIJICKTYAIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIbIM
OoOy4aroluMcsi, KOTOpble HEOOXOAWMBI ISl TPOAOJDKEHUS oOpa3oBaHMs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATLHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTcs IUIAHUPYEMBIE Pe3yJbTaTh
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIero o0pa3oBaHus: JIMIHOCTHBIC,
MeTanpeaMeTHbIE, MpeaMeTHble (Ha  yriyOonéHHoMm  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METamnpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOydYaloIIUXCs, OCBOMBIINX
nporpamMmy 10 (U3MKE HAa YpPOBHE CpEIHEro o0mero oOpa3oBaHus Ha
yI1yONIE€HHOM YPOBHE, SIBJISIETCS] CHCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[TporpamMma o (pu3HKe BKITIOYACT:

IUTAHUPYEMBIE Pe3yJlbTaThl OCBOEHHUS Kypca GU3HKH Ha yriayOnéHHOM
YPOBHE, B TOM YHCJIE MPEAMETHBIC PE3YJIbTATHI 110 To1aM 00YUeHUS;

conepkanme yueonoro npeamera «dusuka» mo rogam o0ydeHus.

[Iporpamma 1o (Qu3MKe WMEEeT NPUMEPHBIN XapakTep U MOXKET OBIThH
UCTIONIb30BaHa YUUTENSIMHU (DU3HUKH JIJIsI COCTABJICHHS CBOMX PabOvMX MpOTrpamM.

[Iporpamma no ¢u3nke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTEIEH U
NPEIOCTABIAET BO3MOXKHOCTH I peaju3ald Pa3IUYHbIX METOJUYECKHUX
NOJXOJOB K NpEnoAaBaHui0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
COXpaHEHUs1 00s3aTeTbHOM YaCTH COEPIKaHUS Kypca.



®duszuka Kak Hayka O HambOojee OOLIMX 3aKOHAX MPHUPOAbI, BHICTYIAs B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMM YY€OHBIX HCCIIEIOBAHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3AesioB (PU3UKH, BKIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuzayuu. EE peanuzaiys npeamnosiaracT HCIOJb30BaHUE
TYMaHUTapHOTO NOTEHIMaNa (U3MUECKON HAayKH, OCMBICIIEHHE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc gusnku yriry0iEHHOTO ypoBHS
IIPEAINoaraeT 3HakOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu sTOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSMIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHue coJiepkaHus MPorpaMMebl 1Mo (PU3MUKE JTOJBKHO OBITh MOCTPOCHO Ha
IPUHIINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. lms yrioyOnaéHHOTO
YPOBH — 3TO CHCTEMa CAaMOCTOSTEIBHOTO YYEHHMYECKOTO OSKCIIEPUMEHTA,



BKJTFOYAIONIETO (PpOHTAIbHBIE YYEHWYECKHE ONBITHI MPU HM3YYCHUH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukymMa. B mepBoMm ciyudae
MPaKTUKYM MpoBoAuTCs 100 B KoHue 10 u 11 kimaccoB, 1ub0 mocie mepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE MCCIIEI0BAaHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMaTUKH JJII 3THX BHJIOB YYCHHUYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISAETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PM3MYECKUX BEJIMYUH M MOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITTOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEIICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOM (DU3WUYECKOW MOJIENbIO, TTO3BOJISIONINE MPUMEHSIThH
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCSL 3aJaHUsi Ha OOBSICHEHHE/NpeICcKa3aHue MPOTEeKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIEUCHHIO yueOHOTO Tpolecca Kype (U3UKUA YTiyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
bu3MKe YYEHUYECKHUX ONBITOB, JIADOPATOPHBIX paboOT M paboOT MpakTHKyma, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JlemoHCcTpanMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MUHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (U3NKE KIOYEBbIX JAEMOHCTpalui s
UCCJICMOBAaHMUSI  M3y4YaeMbIX  SIBICHHW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JByX oOydamomuxcs. Temarnueckue KOMIUIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIAMH U3y4eHUs PU3UKHU B 00IIEM 00pa30BAHUU SIBJISIFOTCS:

dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OO0y4alommxcsi K HaydYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
UCCIIEIOBATENBCKOIO OTHOIIECHHUS K OKPYKAIOLUM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOEHUS MaTepuU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O pOAM (PU3UKU [JI Pa3BUTHUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npo(hecCHOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TUX 1elield 00ecreunBaeTCsl pPelIeHUEeM CIEAYIOIMUX 3a/1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
buznyecKuX SIBICHUNA B MPHUPOAE U JUIsI MPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOIIUX CAMOCTOSITENIHHOE CO3JaHUe
bu3nyeckoil MoJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHKEHEPHOIO XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX ITPOLIECCOB, UX BIMSHUS HA OKPYXKAIOLLYIO CPENLY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHaliM3a MW HUHTepHpeTanuu  UHGOpMaInH,
OINPENENICHHS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIOBUM JUIsI Pa3sBUTHS YMEHUM IPOEKTHO-HCCIEN0BATEIbCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuUTHE UHTEpEca K chepam mpodecCHOHAIBHON NeATeTLHOCTH, CBI3aHHOM
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHusl BBIOMpaeTCs OOYyYalOIUMUCS, I[UIAHUPYIOIMUMH MPOJOJIKEHUE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEeHb) Ha YPOBHE CPEIHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPKAHUE OBYUYEHUSA
10 KIIACC

Paznen 1. Hayunbiii MeTOA O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 o3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

OKCIEpUMEHT U TEOopus B Ipoliecce IMO3HaHWs Npupoasl. HabmroneHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  m3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(pOBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHocT  u3MepeHuit  (u3mdyeckux  BenuuuH  (abconroTHas U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
abCOIOTHO TBEPAOE TENO, WACabHAS >KUIKOCTb, WJICANbHBIN Ta3, TOUYECYHBIM
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOpHs.

Pons m mecto ¢u3uku B (GOpMHPOBAHUHA COBPEMEHHON HAy4YHOM KapTHUHBI
MUpa, B IPAKTUYECKOUN IEATEIIbHOCTH JIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU TMOCTOSHHOTO TOKa MpPH
MOMOILY aHAJOTOBBIX U HU(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HaKOMCTBO ¢ HH(ppoBoM naboparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bU3NYECKUX BEJIMYMH TP IIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmkeHHe. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimas n oOpaTHas 3a/1a4u MEXaHUKHU.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAass CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKIUH HAa OCH CHUCTEMbl KOOpPIMHAT.
CnoxeHue nepeMeIIeHuii U CI0KeHUE CKOPOCTEN.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEPUATIBLHON TOUYKH OT BPEMEHU U UX
rpad UK.

CBoOomHOe majeHue. YcKopeHue CBOOOMHOTO majacHws. JIBukeHHe Tena,
OpOIIEHHOrO0 MOJ YIJIOM K TOpPU30HTY. 3aBUCHMOCTb KOOPAMHAT, CKOPOCTH M
YCKOPEHHS MaTEpPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBonuneniHoe  nBukeHue. J[BMKEHHME MAaTepUAIIBHOW  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuUTENbHOE (HOPMAJIBHOE), KACaTEIbHOE (TAHTCHLUAIBHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHApsAOB, LEMHbIE, IIecCTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mogenb cucteMbl OTCYETA, WIUTIOCTpAIsl KUHEMATHUYECKUX XapaKTEPUCTHK
JIBAYKEHUS.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEW NBHKEHUS OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanve 3aBUCUMOCTH MYTH OT BPEMEHU IMPH PABHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

W3yyenue pABMKEHHS Tena, OpOILIEHHOro Topu3oHTanbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuojaa oOpalieHus: KOHMYECKOro MasiTHHKA
OT €ro MapaMeTpoB.



Tema 2. /lunamuxa.

[lepBbiii 3akoH Hprotona. MuHepuumanenbie cuctemsl oTcyéra. [lpumHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
TIPUMEPHI).

Macca Tena. Cuia. [IpyuHIun cyneprno3unuu Cuil.

Bropoi 3axkon HproTOoHa 111 MaTepuanbHOM TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJICHTHOCTb T'PABUTALMOHHOW W
WHEPTHOWU MAaCCHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ] TOBEPXHOCTHIO IUIAHETBI M OT reorpauueckod MUPOTHL. JIBUXKEeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Ttema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenns. Cyxoe tpenue. Cuijia TpEHUS CKOJBXKECHUS W CUJIa TPECHUS
nokosi. Koapduument tpenus. Cuiia CONPOTUBIEHUS MPU JABUKEHUU TEla B
JKAJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBUKCHHS.

Hasnenue. I'napocrarnueckoe naBiaenue. Cuita Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: INOALIMITHUKY,
JBU>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habmroienue nBuKeHusl Tell B MHEPLUAIbHBIX U HEMHEPLHUAJIbHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenune aByX LMIMHAPOB WJIM IIAPOB PAa3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAIBHON CUCTEMBI OTCYETA.

CpaBHeHUE  pPaBHOACHCTBYIONIEH  MOPWIOKEHHBIX K Telly CWI C
IIPOU3BEACHUEM MACCHI TEJIa HA €T0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO CHII, BOBHUKAOIIMX B PE3YNIBTATE B3aUMOCHCTBUS TE.

N3mepenune mace no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npyu yCKOpEeHHOM NOABEME U ITAJICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSI.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

W3mepenne paBHOACUCTBYIOUIEH CHII MPH JBM)KEHUU OpyCcKa MO HAKIOHHOU
IIJIOCKOCTH.

[TpoBepka THUIOTE3bI O HE3aBHCHUMOCTH BpPEMEHHU [BWKEHHS Opycka IO
HAKJIOHHOM INTOCKOCTH Ha 3aJaHHOE PAaCCTOSIHUE OT €ro MaCCHI.



HccenenoBanue 3aBUCHMOCTH CUJI yIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3ydeHne NBUKEHUS CHCTEMBI TEJ, CBA3aHHBIX HUTBIO, IIEPEKUHYTON 4Yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMOcCTH Frp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTOHYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MATEPUAJIbHBIX TOUYEK. L{eHTp Macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
Mpe/ICTaBIeHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHnManbHplE W HENOTEHUMAIbHBbIE CHIbL. [loTeHnmanbHass >SHeprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s MACaNbHON JKHIKOCTH Kak CIIEICTBHUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKAax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TOTCHLMAJIBbHOW SHEPrUil IpU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomaol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHne KHHETUYECKOM YHEPTUHM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOT meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYyJsipHO-KuHeTndeckol Tteopun (MKT), wux
ombiTHOE oOocHOBanme. Jluddysus. bpoyHOBckoe nBmkeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX TN U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ITHX



Mozened. Macca u pazMepel Mojekyn (atomoB). KommuecTBo BemniecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KMHETUUYECKOW TEOPUU: YaCTHULbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccrl B
UJcalbHOM Ta3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
yYpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACATIBHOTO rasa).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npaKMUKyMm.

HccnenoBanre mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

Tepmoaunamuueckas (T[]) cuctema. 3agaHue BHEIIHUX YCJIOBUW IS
TEPMOJMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE nTapaMeTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHCTEMBl KaK CPEIHUE 3HAYEHHs BEJIMYMH, OMHCHIBAFOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano tepMmoauHamuku. CaMONpou3BOIbHAA — peJaKkcanus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHWI:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH S>HEPTHH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-nuarpamme.

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnotel. TenmnoéMKocTh Tenma. YAelnbHass W MOJISIpHas
TEIUTOEMKOCTH BelleCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
ToruBa. Pacuér kommuecTBa TemoThl mnpu Temionepenaye. [lonsarue o0
aanabaTHOM Tpoliecce.

IlepBbiii  3ak0H TEpMOAMHAMUKHU. BHyTpeHHsissi »dHeprus. KommuectBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKHA [JI1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHumme! geicTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJIOB C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENBbHBIX TEINIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHUST BHYTPEHHEN DHEPTUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue U KoHAeHcanusa. lcnapeHue W KumeHue. Y JaeiabHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W Kpuctav3anusa. YJIeJbHAas TEIIoTa IUIaBJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxartue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacmupeHue XKUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacipenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUHUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEpPTUH B (PAa30BbIX MMEPEX0OIAX.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTsDKeHHE. Kod(phuImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKUE TIPOIIECCHI:  KUJKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumnsipasie siBIeHuUs.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCIaPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  JepopManuum  pe3sMHOBOro oOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTApHBIN JNEKTPUYECKUN 3apsil. 3aKOH COXPAHEHUS DIICKTPUUYECKOIrO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IONA. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUMaN 3MEKTPOCTaTUYECKOTO NOoJIsA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCckOHEUHOM TIIOCKOCTU. KapTuHbl JIWMHUNA HaNpsOKEHHOCTH DJTHX TMOJEH |
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPsIOB.

JvanexTpuku B JIIEKTPOCTATUYECKOM noJie. Jwsnexrpruueckas
MIPOHUIIAEMOCTh BEUIECTBA.



KonaeHcarop. DneKTpoEMKOCTh KOHJEHCATOPA. DIEKTPOEMKOCTh IIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHEe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SIIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI IEUCTBUSA JIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHIEHCATOPA IMTOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOPA YEPE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LENH, COAEPKAILEN KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKH
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIECHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, MapajuIeIbHOE, CMEIIAHHOE COEAUHEHHUE NMPOBOJHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

MOIIHOCTE 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHUKA TOKAa. 3akoH Oma s
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTHUN.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAH TOMEPEYHOr0 CEUEHUS U MaTepuaia.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe uzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUMAJIOB MEXAY MOJIFOCAMU UCTOYHMKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMmeTpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

UccnenoBanne 3aBucuMoctud DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTU MOTEHIMATIOB MEXIY MOJIIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METALIOB. 3aBUCHUMOCThH COMPOTUBICHHUS METAJUIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



DneKkTpuYecKuil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITyYKOB.

[TosrynnpOBOJHUKH. CoOcTBEHHass M MNpPUMECHAass  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHIKOBBIE TPHOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yYCTpOMCTBA M IPAKTHYECKOE INPHMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAJIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TMOAA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME  KOCBEHHBIX U3MEPEHMH, HCCIEIOBAaHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATENIBHBIX MEXKIIPEAMETHBIX CBSI3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3AHHbBIE C U3YYCHUEM MEM 0006 HAYUHO20
no3HaHUA: SBICHUE, HAY4YHbIH (aKkT, rumnoresa, (pusnmyeckas BEIWUYUHA, 3aKOH,



Teopusi, HAOIIOJACHHE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHOMeTpUUecKue (PyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUleil cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO31YyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKOM, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KJIACC

Paznen 4. JaekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3auMopnelcTBUEe TIOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarmuTHOM uWHAyKuuu. I[IpuHomn cynepno3unuu
MAarHUTHBIX NOJIEN. JIMHUM MarHUTHOW MHIYKIIMH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amrnepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBJeHUE U MOYJb. [[BH)KeHHE 3apsHKEHHON YaCTULbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jloperra.

MaruauTHoe 1oje B BeuiectBe. DeppoMarHeTUky, napa- U TUaMarHeTHUKH.



TexHU4ecKkue yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECChl: MPUMEHEHHE
MOCTOSIHHBIX MarHuTOB, AJIEKTPOMArHUTOB, TeCTep-MYyJbTUMETP,
AIIEKTPOIBUTATENb SIKOOHU, YCKOPUTETH 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuH1il MarHUTHOM MHAYKIMU TOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit saxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eiCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe none. Toxku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karylika WHIYKTUBHOCTM B LENMH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYeCKHe yCTPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MHAYKIIMOHHAS
1eyb, COJICHOU/, 3alMTa OT AJEKTPU3ALMU TeJl MPU JABMKEHUH B MAarHUTHOM TMOJIe
3emuu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

HccnenoBanne 3aBucumMoctd IJIC MHAYKIMM OT CKOPOCTH HW3MEHEHUS
MAarHuTHOTO MOTOKa.



IIpaBuio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmutyna u ¢asza konebanuil. CBA3b aMIUIMTYAbl KOJIEOAHWIN HCXOJIHOMN
BEJTMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne kosnebaHUMM Tpy3a Ha MACCUBHOM TPYXKUHE C IIEJIbIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.



W3mepenue mnepuona CBOOOAHBIX KOJIEOAHUM HUTSAHOTO M MPYKUHHOTO
MasITHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanre yObIBaHUS aMIUIUTY/IbI 3aTyXAOMNX KOJIEOaHUM.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIIbI TOKA W HANpsDKEHHWS IpU PA3IMYHOM (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiii  Tpancopmatop. Ilpom3BoacTBo, mnepeaadya W NOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIIEKTPUYECKHM
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TUMHUU AJEKTpONEpeaay.

Hemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJI€OAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['enepatop He3aTyXaIOMKX JIEKTPOMArHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens nMHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, nPAKMUKyMm.

Nzyuenue tparncopmaropa.

HccnenoBanre mepeMeHHOr0 TOKa 4Yepe3 MOCHeOBATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

Habmroienue 3meKTpoOMarHiTHOTO PE30HAaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunbie u
OpoAoJbHbIE BOJIHBL. Ilepros, CKOpOCTh paclnpoCTpaHEHUs U JJUHA BOJHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeIoMIICHHE, MHTepPEpEeHIUs |
nupakius.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IIymoBoOe 3arps3HEeHHE OKPYXKAIOLIEH cpebl.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS U3MYYCHHS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnast oprieHTalns BEKTOPOB B AJIEKTPOMArHUTHOW BOJTHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakimsl.

[Ikana 371€KTpOMarHUTHBIX BOJH. IIprMeHeHne 371eKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DJEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY KaOIIEel CpeIbl.

TexHuyeckue ycTpoWCTBa U MPAKTUYECKOE TPUMEHEHHE: MY3bIKaJbHBIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3ByKOBAs IMATHOCTHKA B TEXHUKE M METUITHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT 9YaCTOTHI KOJICOaHHIA.

Habmonenue oTpaskeHus M MPEIOMIICHHSI MEXaHUUECKHUX BOJIH.

Habmonenue natepdepeHnny u nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yJbTpa3ByKa U €ro MpUMEHEHHE.

HaGmroenue CBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTHTYAOH H
4acTOTOM KoJieOaHUM.

HccnenoBanne  CBOMCTB  DJIEKTPOMAarHUTHBIX  BOJH:  OTpPa)KCHHE,
nperoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUEHUHN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



N3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeTa. [locTpoenue n3oOpakeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOIICHUE JUIMH BOJH IIPU MEPEXO0JE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[TonHoe BHyTpeHHee oTpaxeHue. [IpeaenapHblil yroyl MOJTHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOosIHUE M ONTHYECKass Cujla TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPACCTOSIHUSI TOHKOW C(EepUYecKOil JHH3BI OT €€ TeOMETPUH U OTHOCHUTEIHLHOTO
MOKa3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, NMPOWENIIErO JUH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuyeckue mpubopsl. Paspemaromas crnocoOHOCTh. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass omtmka. HWurtepdepenius cBera. KorepeHTHbIE HWCTOYHHKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepnl Ki1acCMYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM NaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: OYKH, JyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTr, MpOCBETICHUE
OTITHKH, BOJIOKOHHASI ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



Hccnenoanue npeaomMiieHus CBETa.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300pakKeHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipu3aiuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEpPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHHUs CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIHCOM PENTUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOLIECChl: CITyTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay porosrddexra.

JlaBnenue cBera (B YAaCTHOCTH, [JIaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3aUuu JABWXKYyllelcsa dactulbl. KopmoycKymispHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eiizendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATUYMK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA Y€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITel MO HKCCIENOBAHUIO CTpOeHUsi aroMma. [lnaHerapHas mozenb atoma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienue GOTOHOB MPH MEPEX0ie aToMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYXKJICHHOE U3TyueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomHoz0 A0pa u INEMEHMAPHBIX YACMUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaj. OJNEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnaz. ['amma-u3inydeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3Iy4YCHHs. BiusHME pAaTMOAKTUBHOCTH HA >KUBBIE
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexT maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSIEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHIaMEHTaIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHpapTHol Mojenu. TéMHass matepust U TEMHas
DHEPIUsl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM QoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.



Pa3nen 8. DjieMeHTBHI AaCTPOHOMHUM U ACTPOPUIMKH.

Ortarbl pa3BUTHs acTpOHOMUHM. [IpHKiIagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuHu. [IpuMEHHUMOCTH 3aKOHOB (U3UKH i OOBSICHEHHS MPHUPOJIBI
KOCMHUYECKHX OOBEKTOB.

MeTonbl  aCTpOHOMHYECKUX HccienoBaHuld. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIbI, PaJANOTEIECKOIbI, BHEATMOC(EPHASI ACTPOHOMHSI.

Bun 3Bé3mnoro HebGa. Co3Be3musi, spKkue 3BE3BI, IUIAHETHI, WX BUIUMOE
JBHYKCHHE.

ConneuyHas cucrema.

Connue. ConHeynas akTUBHOCTb. MlcTrounuk sHeprun CoaHua U 3BE37.

3BE3/BI, NX OCHOBHBIC XapaKTEPUCTUKHU. /[narpaMMma «CIEKTpaIIbHBIN KJIacC —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IIOCIEAOBATEIBHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» I 3BE3] TJIAaBHOW IIOCIIENOBATEILHOCTU. BHYTpeHHee cTpoeHue
3B€31. COBpEMEHHBIE INPECTABICHUS O MPOUCXOXKACHUH U 3Boitonuu CoJHIA U
3BE31. DTanbl )KU3HH 3BE3I.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
TaJIaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopus bonpmoro B3peiBa. PenmukTOBOE M3TydEHHUE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepewménnbie npo6iieMbl aCTPOHOMUH.

Yuenuueckue naonwoenus.

Habmronenust 38€31H0r0 HeOa HEBOOPYXKEHHBIM TJIa30M C HCIIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUM Il ONpEeIeTICHUs MOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3aus (CeBEpHOro NOJIyliapusi U SpKHe
3BE3/bI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JIHBIX
CKOIUICHUH.

Du3nvecKuil MPAKTHKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCTIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUUMH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3nyecKux BEIMYWH, MPOBEpPKa MPEAJIOKEHHBIX THUMOTe3 (BBIOOp U3 pabdor,
ONMCAaHHBIX B  TEMAaTUYECKUX  pasluenax «YUYEHMYECKMH  DKCIIEPUMEHT,
n1abopaTopHble pabOThI, TPAKTHUKYM) ).



O06o0maroniee MOBTOPEHME.

OO0o0uIeHNe U cucTeMaTH3alus COJIEp KaHUs pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOJIUHAMUKA», « DIEKTpoauHaAMHKay, «Konebanus
U BOJIHB», «OCHOBBI CIENHATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
busnKa», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponp ¢u3ukm w acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH chepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
Y aCTPOHOMHH B COBPEMEHHOW HAay4YHOW KapTUHE MUpPA, 3HAYEHUE ONMUCATEIIbHOM,
CHUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKOW  (yHKIUI
buznyeckoil Teopuu, posib GU3NYECKON TEOPUH B (POPMUPOBAHUU NIPEICTABICHUM
0 (u3HYECKOW KapTHHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOILLIEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTE€MaTHUKH, ONOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
no3HanuA: SBICHUE, HAY4YHBIH (akT, rumnoresa, (pusnyeckas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJAEHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPEHH, U3MEPUTEIbHBIE MPUOOPHI, UPPOBast 1a0OpaTOPHs.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHWW. TpPUTOHOMETpHUUYECKHUE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIE€CTBO. BEKTOPHI M WX MPOEKUUU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX GYyHKIUNA. [Ipu3Haku mMOAOOUS TPEYTrOJIHLHUKOB,
ompeiesIeHHe IOIAaU TIOCKUX (GUryp u oobéMa Tel.

Buonozcus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHBIC
JBWKEHUS B JKMBOM THPHUPOJE, SKOJOTMYECKHE PUCKHM TPH MPOU3BOJCTBE
AIIEKTPO3HEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAWOIIEW  Cpensl,
yIbTPa3BYyKOBasi JMArHOCTMKAa B MEIUILIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAs! CTPYKTypa TBEPBIX
TEJI, MEXaHU3Mbl OOpPa30BaHMs KPHUCTAUIMYECKON PpEIETKH, CHEKTPaTbHBIN
aHaJIN3.

T'eozpaghua: wmarHuTHple MOMIOCA 3€MIIM, 3aJ€KUM MAarHUTHBIX  PYI,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonocua: TUPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3NIEKTpOJBUTATENb SIKOOH, reHepaTtop MEepeMEeHHOTO TOKA, MHAYKIMOHHAs IeYb,
JMHUM 3JIEKTpONEpeay, 3IEKTPOIBUraTeb, pajgap, paIuonpuEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JAUArHOCTUKA B TEXHHKE,



IIPOEKLMOHHBIN arapar, BOJOKOHHAs ONTHKA, COJIHEUHAas OaTapesi, CyTHUKOBBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE CPEJHET'O OBIIEI'O
OBPA30OBAHUAJIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE PE3YJIBTATBI
JInuHOCTHBIE pe3yabTaTbl OCBOCHHsS YyuyeOHoro mnpeamera «Dusukar»

JOJKHBI OTPaXkaTb TOTOBHOCTb U CIIOCOOHOCTh 00YYaroIIMXCsl PyKOBOACTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEH TMO3ULKEH JIMYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTALIUM, IO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIECTBa, paCUIMPEHHE >KHU3HEHHOTO
OMbITA M OMbITA JEATEIbHOCTH B IMPOLIECCE PeaM3al[Md OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIBHON IEATEIbHOCTH, B TOM YHCJIE B YACTH:

rpa’JAaHCKOI0 BOCIIUTAHUSA:
e c(hOpMUPOBAHHOCTh TPAXKIAHCKOW MO3UIUU O0YyYarOMIErocs Kak aKTUBHOIO H
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;
e MPUHATHUE  TPAJULUOHHBIX  OOIIEYEIIOBEYECKHX  T'YMAaHUCTHUYECKHX U
JEMOKPATUYECKUX LIECHHOCTEN;
e TOTOBHOCTb BECTHM COBMECTHYIO JACSATEIBHOCTh B HMHTEPECAX TI'PakIaHCKOIO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;
e YMEHHUE B3aMMOJIEUCTBOBATHh C COLIMAIIBHBIMA MHCTUTYTAMH B COOTBETCTBUU C
uX (PyHKUMSAMU U HA3HAUCHUEM;
e TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOM IE€ATEIBHOCTH.

NATPHOTHYECKOI0 BOCTIMTAHMSA:
¢ c(hOpMUPOBAHHOCTh POCCUMCKON IPaskIaHCKOW UJEHTUYHOCTH, TATPUOTU3MA;
e LIEHHOCTHOE OTHOILIEHHWE K TOCYJApPCTBEHHBIM CHUMBOJAM, JOCTHXKEHHSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
¢ c(hOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MTOBECHMS;
® CIOCOOHOCTh OIICHMBATh CHUTYallMl0 U TNPUHUMATh OCO3HAHHBIE PpELICHMUS,
OPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;
e OCO3HAHUE JIMYHOT'O BKJIAJIa B MOCTPOEHUE YCTOMYMBOTO OYIyIIETO.

ICTETHYECKOr0 BOCIIUTAHUA:
® HCTETUYECKOE OTHOIIEHHE K MHUpPY, BKJIKOYas ICTETUKY HAyYHOIO TBOPYECTBA,
pUCyIIEeTo (PU3NIECKON HayKe.

TPYAOBOI'0 BOCIIMTAHHSA:
® MHTEpEC K pa3IuyHbIM chepam npoeCcCUOHATIBHON NEATEIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKOM M TEXHUKOH, YMEHHE COBEpPILIATh OCO3HAHHBIA BBIOOP
Oyay1ieil npodeccun U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;



® TOTOBHOCTh M CHOCOOHOCTh K OOpPa30BaHHMIO W CaMOOOpPa30BaHUIO B 00JIaCTH
(U3HKHM Ha TTPOTSKCHUH BCCH KU3HU.

IKOJOTHYECKOT0 BOCTIMTAHHUS:
® cpOpMHPOBAHHOCTH HSKOJIOTUYECKOH KYJIBTYpBl, OCO3HAHHE TJI00ATBHOTO
XapakTepa IKOJOTHUECKUX MPooIIeMm;
® IUIAHMWPOBAHUE U OCYIICCTBICHHE JCHCTBHIA B OKPYXKAOIIEH Cpe/ic Ha OCHOBE
3HAHUS [IEJICH YCTONYNBOTO Pa3BUTHSI YCIIOBCUCCTRA,
® pACIIMPCHHUE OMbITA JIEATCILHOCTH SKOJIOTHYCCKON HANPABICHHOCTH Ha OCHOBE
UMCIOIUXCS 3HAHUH 110 (PH3HKE.

IHEeHHOCTH HAYYHOT0 MO3HAHUSI:
e COPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIECIO COBPECMCHHOMY
YPOBHIO Pa3BUTHS GU3HUCCKON HAYKH;
® OCO3HaHWE I[IEHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTH B TIPOIECCE
U3y4deHUss  (QU3HKH  OCYIICCTBJIATH TPOSKTHYID W HCCIEIOBATEIhCKYIO
JeSITEIIBHOCTh HHIUBUYaIbHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATbBI
ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS
ba3oBble JJornyeckune aelcTBUA:
® CaMOCTOSITCIIHLHO dhopmynHpoBaTh u aKTyaJIM3UpPOBATh npobJiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
® OMNpENCNISTh LEIU JESITEIbHOCTH, 3a/aBaTh IMapaMeTpbl W KPUTEPUU UX
JIOCTHIKCHMS;
® BBISBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEYHS B pacCMaTPUBAEMBIX (DU3NUSCKHUX
SIBJICHUAX;
e pa3pabarpiBaTh IUIAH pEHICHUS MPOOJEMBbI C Y4ETOM aHajanu3a HMEIOIUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;
® BHOCUTH KOPPEKTHBBI B JIESITEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIBHOCTH;
® KOOPIMHUPOBATH U BHITIOIHATH pabOTy B YCIOBUAX PEAIbHOTO, BUPTYAIBHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS,
e pa3BHUBaTh KPEATHBHOE MBIIUICHHUE TIPH PEIICHUH )KM3HCHHBIX TTPOOJIEM.
ba3zoBble ucciaenoBarebCKkue AeiicTBHA.
® BJIAJCTh HAYYHOM TEPMHUHOJOTHEW, KIIOUYEBBIMUA TMOHITUAMU W METOJaMU
(bu3nYeCcKol HAYKH;
® BJIaJICTh HAaBbIKAMU y4E€OHO-HCCIICIOBATEIILCKON M MPOCKTHON JEATEILHOCTH B
obsactu (U3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TMOMCKY
METOJ/IOB pelieHusi 3aad (HU3NIECKOTO CONEpKaHUS, MPUMEHEHUIO Pa3IMIHBIX
METOOB ITO3HAHUS,



e BIAJAECTh BHJAMH JEATEIBHOCTH MO MOJYyYEHHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETAllUY, MPEoOPa30BaHUI0 U MPUMEHEHHIO B Pa3IUYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;
® BBLIIBJISITH NPUYUHHO-CIICICTBEHHBIE CBSI3M M aKTyalu3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI ISl JI0Ka3aTelbCTBA
CBOMX YTBEP)K/ICHUH, 331aBaTh IAPAMETPbl U KPUTEPUN PELLICHUS;
® aHAJIM3MPOBATh MOJIyUYEHHBIE B X0JI€ PELICHMS 3aJaul Pe3yIbTaThl, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;
e CTaBUTh U (opMmynupoBaTh COOCTBEHHBIE 3a7aud B 0Opa30BaTEIbHOU
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3HUKHY;
® /1aBaTh OIICHKY HOBBIM CUTYAIIHsIM, OIICHUBATh MPUOOPETEHHBIH OIBIT;
® YMEThb IMEPEHOCUTh 3HAHUS MO (QU3MKE B MPAKTUUYECKYI0 00JIACTb
KU3ZHEIEATEIIbHOCTH;
® YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeMH;
® BBIJIBUraTh HOBBIE UJIEH, NIPEAJIAraTh OPUTrHHAIIbHBIE [TOIXO0/Ibl U PEILICHUS;
e CTaBUTh NPOOJIEMBI U 334U, JONYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUSI.
Pabora c nndopmanueii:
® BIAJCTh HAaBbIKAMU MOJY4YeHHUS HHGPOPMALMH (PU3UYECKOTO COACPKAHUSA U3
VMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATENIBbHO OCYIUECTBISATh ITOUCK, aHaju3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
IpECTaBICHNUS;
® OILICHUBAThH JOCTOBEPHOCTHh UH(OpMALIHH;
® JCIOJIb30BaTh CPEJICTBA MH(OOPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH
B pEILICHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OpPraHU3allMOHHBIX 3a7au C
coOoiecHueM TpeOOBaHUN HSProHOMHUKH, TEXHUKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepekeHrs, MPaBOBBIX M ATHYECKUX HOPM, HOPM HUHGOOpPMAIMOHHOU
0e3011aCHOCTH;
e CO3/aBaTh TEKCThI (PU3UUECKOrO COACPKAHUS B Pa3IMUHbIX popmarax ¢ yuéTom
Ha3HauYCHUS WH(DOpPMAIMU U TIEJICBON ayIUTOPHH, BHIOMpPAst ONTUMATIBLHYIO (GOpMy
MPEICTABIICHUS U BU3yaJIU3alUH.
KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:
® OCYIIECTBIAThH OOIICHHE HA YpOKaX (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
® pacro3HaBaTh NPEANOCHUIKH KOH(PIUKTHBIX CUTYallUi U CMIT4aTh KOH(JIUKTHI;
® Pa3BEPHYTO M JIOTMYHO M3Jararb CBOIO TOYKY 3PEHHS C HCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB;
® TIOHMMAaTh M HCIOJNb30BaTh MPEUMYIIECTBA KOMAaHIHOW W HWHAWBUIYaJTbHOU
paboThI;
e BpIOMpaThb TEMAaTHUKy M METOAbl COBMECTHBIX JEHCTBUH C Yy4€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaX/10I0 WiIEHA KOJIJIEKTUBA,;



® [IpUHUMATh LEJIM  COBMECTHOM  JEATEIBHOCTH,  OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;
® OIICHMBATh Ka4e€CTBO CBOETO BKJIAJA M KaXKJOT0 y4aCTHHKA KOMaHIbI B OOIIHiA
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;
e [pejjaraTb HOBBIE TIPOEKThI, OLEHMWBATh HJEH C TMO3ULUHWH HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;
® OCYIIECTBIATH IO3UTHUBHOE CTPATETMYECKOE IIOBEICHHE B  Pa3JIMYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.
PerynsiTuBHbBIE YHHBepcaJbHble y4eOHbIe NeiiCTBHSA
Camoopranuzamnus:
® CaMOCTOSITEJIbHO OCYIIECTBIISATh IO3HABATENbHYIO JEATEIbHOCTh B 00JACTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;
® CaMOCTOATENIBHO COCTABJIATH IUIAH PELICHHS PACUETHBIX U KAYECTBEHHBIX 3a/1a4,
IUIaH BBIIOJIHEHUS] TMPAKTHYECKOW pabOThl € YYETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUM;
® J1aBaTh OLIEHKY HOBBIM CHUTYalIHsIM;
® paclMPATh paMKH Y4EOHOTO IpeMeTa Ha OCHOBE JIMUHBIX IPEANOYTEHUIH;
® JenaTh OCO3HAHHBIA BBIOOP, ApPryMEHTHpPOBAaTH €ro, OpaTh Ha cebs
OTBETCTBEHHOCTb 34 PEILECHHUE;
® OIICHUBATh NPUOOPETEHHBIN OIIBIT;
e croco0CTBOBATH (DOPMUPOBAHUIO U MIPOSABICHUIO 3PYIULIMUA B 00JaCTH (PU3KKH,
MOCTOSIHHO TOBBIIIATh CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:
® JaBaTh OIICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;
® BJIAJIETh HaBbIKAMH MO3HABATEIbHONW PeQIIEKCHUH KaK OCO3HAHUSI COBEPIIAEMbIX
JIEVCTBUM U MBICIIUTENBHBIX IPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUN;
® UCIIOJIb30BaTh NPUEMBI pediekcuH sl OLEHKU CUTYyalluu, BhIOOpa BEPHOIO
pelieHus;
® YMETh OLIEHMBaTh PHUCKU M CBOEBPEMEHHO IMPUHUMATh pEIICHUS MO UX
CHIKEHHUIO;
® [PUHMMAaTh MOTHUBBI M AapryMEHTbl JpYrMX IIpU aHaJu3€ pe3yJIbTaTOB
NEeATEIbHOCTH;
® TPUHUMATH CeOsl, MOHUMast CBOM HEIOCTATKH U JJOCTOMHCTBA,



® [IPUHUMATh MOTHBBI M apryMEHTBl JPYruX I[P aHAJIW3E PE3YJIbTATOB
NEeSATEIbHOCTH;

® IIpU3HABaTh CBOE MPABO U MPABO APYTUX HA OLIMOKH.

B mpouecce AOCTHXEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOrPAMMBI I10
¢uszuke [ YpPOBHS CpeAHEero o0mero oO0pa3oBaHUS Yy OOyYaroIIMXCs
COBEpLIEHCTBYETCS HYMOLIMOHAJIbHBIH UHTEIIEKT, IpeIoJiararomm
c(pOpMUPOBAHHOCTD:

® CaMOCO3HAHUS, BKJIIOYAIOLIErO CIOCOOHOCTh MOHMMATH CBOE IMOLIMOHAIBHOE
COCTOSIHHE, BUACTh HAPaBICHUS PA3BUTHUA COOCTBEHHOW 3MOILMOHAIBLHOU C(epsl,
OBITh YBEPEHHBIM B ce0€;

® CaMOpEryJIMPOBaHUs, BKJIKOYAKOLIETO CAaMOKOHTPOJb, YMEHHE NPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, ObITh OTKPBITHIM HOBOMY;

e BHYTPEHHENM MOTHBALIMM, BKIIIOYAIOIIEH CTPEMIICHHE K JOCTHXKEHHUIO LIEIH U
ycrexy, ONTUMHU3M, MHHUIMATUBHOCTb, YMEHHE JIEUCTBOBAaTh, UCXOAS U3 CBOMX
BO3MOKHOCTEH;

® HMIIATUH, BKJIIOYAIOUIEH CIHOCOOHOCTh MOHUMATh 3MOIMOHAIIBHOE COCTOSIHHE
IpYTUX, YYUTHIBaTh €ro MpH OCYIIECTBICHUH OOUIEHMS, CIIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHNUIO;

® COLIMAJbHBIX HABBIKOB, BKIIOYAIOIINUX CIIOCOOHOCTH BBICTPAUBATh OTHOILEHUS C
JPYTUMH JOAbMH, 3a00TUTHCS, POSBIATH HHTEPEC U pa3pelaTb KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOydenust B 10 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHHUA:

® IOHMMATh POJib (PU3MKU B SKOHOMUYECKOH, TEXHOJIOTMUYECKOM, IKOJIOTHUECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax NesaTeTbHOCTH YEIOBEKa, POJib U MECTO (PU3UKHU
B COBPEMEHHOM HAay4YHOM KapTUHE MHUpa, 3HAUYCHUE  OIHUCATEIBbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIIBHOW ¥  MPOTHOCTHUYECKOW  (DyHKITHIA
(bU3MYEeCKOM TEOPUU — MEXAHUKH, MOJEKYJSIPHOW (PU3UKK U TEPMOJIWHAMHKH,
posib (pusmyeckoil Teopuu B (HOPMHUPOBAHMU TMPEACTABICHUN O (PU3UYECKOU
KapTUHE MUPAa;

® pa3nM4aTh YCJIOBHS TMPUMEHUMOCTH MOENEeH (PU3NYECKUX TEeT U MPOIECCOB
(sB7eHUMIT): WHEpIMadbHAs CHUCTeMa OTcu€Ta, aOCONIOTHO TBEPAOE TEO,
MaTepuajbHas TOYKa, pPABHOYCKOPEHHOE JBHXKEHHE, CBOOOJHOE TaJeHuE,
abcooTHO yripyras nedopmaius, aOCOMOTHO YIPYroe U adCONIOTHO HEYIPYroe
CTOJIKHOBEHHS, MOJENIM Ta3a, MKUIAKOCTH U TBEPAOrO (KPUCTALIIMYECKOTO) Tena,
UJCaJbHBIN T'a3, TOUEUHBIN 3apsij, OJHOPOIHOE JIEKTPUUECKOE MOJIE;



® pa3nu4aTh ycJIOBUS (TPaHUIIBI, 00TACTH) TPUMEHUMOCTH (PU3HUECKIX 3aKOHOB,
MOHMMATh BCEOOIIMIM XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB M OTPaHUYEHHOCTH
MCIMOJIb30BaHUS YACTHBIX 3aKOHOB;

® AHAJIM3WUPOBATh U OOBACHITHP MEXAaHWYECKUE TMPOIECCH U SBICHUS, MCTIOIb3YS
OCHOBHBIE TIOJIOKEHUS U 3aKOHBl MEXaHUKU (OTHOCHUTEIIBHOCTh MEXaHUYECKOTO
JBH>KCHUS, bopmyIbl KMHEMAaTHKU PaBHOYCKOPEHHOTO JBHKECHMUS,
npeoOpa3oBanusa [anunes uisi CKOpPOCTH M TepeMenieHusi, 3akoHbl HbIOTOHA,
MPUHIMIT OTHOCUTEIIBHOCTU ['anunes, 3aKOH BCEMHUPHOTO TSTOTEHHUS, 3aKOHBI
COXpaHEHHUS HWMITyJIbca M MEXAaHWYECKOW DHEPruH, CBs3b pPAOOTBI CHIBI C
U3MEHEHUEM MEXAaHWYECKOW SHEPIHH, YCIOBHUS PaBHOBECHS TBEPIOTO Teia), MpU
TOM HCIIOJIb30BaTh MAaT€MaTUYECKOE BBIPAKEHUE 3aKOHOB, YKA3bIBaThb YCIIOBUS
MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB: IMpeoOpa3zoBanmii ["anunes, BTOporo u
TPEThEro 3aKOHOB HbIOTOHA, 3aKOHOB COXpPAaHEHUA HUMITYJIbCA U MEXAHHUYECKOU
SHEPIrYH, 3aKOHA BCEMHUPHOTO TATOTCHHUS;

® AHAJIM3UPOBATh M OOBSICHATH TEIUIOBBIE MPOIECCHl W SBIEHUS, HCIOIB3Ys
ocHoBHbIe MoJ10KeHuss MKT 1 3aKk0oHBI MOJIEKYJISIPHON (DPUBUKU U TEPMOJUHAMUKH
(CBSI3b TaBJICHUSI UJI€ATTLHOTO T'a3a CO CPeHEN KUHETUYECKON SHEPTUEl TEIJIOBOTO
JBUKEHHUS W KOHIEHTPAIIMEW €ro MOJIEKYJ, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO
CpeaHEW KWHETHYECKOW JHEPruel TEIIOBOTO JABWKEHUSA €ro 4YacTHll, CBA3b
JaBJICHUSI WUJICAIBHOIO ra3a C KOHUEHTPALMEW MOJIEKYJI M €ro TeMIepaTypou,
ypaBHeHHe MenzaeneeBa—Kianenpona, NnepBbld 3aKOH TEPMOAWHAMHUKH, 3aKOH
COXpaHEHHUs DSHEPrMM B TEIUIOBBIX TIpolleccax), MNPH HATOM UCIOJIb30BaTh
MAaTEMATUYECKOE BBIPAXKCHUE 3aKOHOB, YKa3blBaThb YCJIOBUS MNPUMEHUMOCTH
ypaBHeHUs1 MeHneneeBa—Knaneipona;

® AHAJM3UPOBATh M OOBSICHATH IJICKTPUUECKUE SIBIICHUS, UCIOJB3YS OCHOBHBIC
MOJIOKEHUSI W 3aKOHBI DJIEKTPOAMHAMUKU (3aKOH COXPAHEHUS DIIEKTPUUYECKOTO
3apsaa, 3akoH KyroHa, MOTEHIMAIbHOCTh JIEKTPOCTATUYECKOTO I0JIsA, MPUHIIUIL
CyNEpIO3UIUN  DJICKTPUUECKUX  TOJIEH, TMpU ITOM  YKas3blBass  YCIJIOBUS
MpUMEHUMOCTH 3akoHa KylioHa, a Takke MPAaKTHYECKH BAXKHBIE COOTHOIICHUS:
3akoHbl OMa JJIs1 ydacTKa LEeNu W ISl 3aMKHYTOM 3JIEKTPUYECKOM 1LEeNH, 3aKOH
Jlxoyns—Jlenna, mpaBuna Kupxroda, 3akonsr dapazes aiis 31€KTpoau3a);

® OMHUCHIBaTh (U3UYECKUE TIPOLIECCHl W SBIICHUS, WCIOIb3YyS BEIUYUHBI:
IIEPEMELICHHUE, CKOPOCTb, YCKOPEHHE, HUMITYyJIbC Te€Jla U CHUCTEMBbI TEJ, CHIIA,
MOMEHT CHJIbl, JIaBJICHHUE, TOTCHUUAIbHAS SHEPrusi, KUHETUYECKas >HEprus,
MEeXaHU4ecKas 3Heprusi, padora Cuibl, LEHTPOCTPEMHUTEILHOE YCKOpPEHHUE, CHUiia
TSDKECTH, CHJIA YIPYTOCTH, CUJIA TPEHUS, MOIIHOCTb, YHEPIrUs B3aUMOACHUCTBUS
Tena ¢ 3eMiéil BOIM3M €€ MOBEPXHOCTH, DHEPTHUS yIPYToi AedhopMarviul Py KUHEI,
KOJIMYECTBO TEIUIOTHI, a0COJIIOTHAS TeMIlepaTypa Tena, padoTa B TEPMOJAUHAMUKE,
BHYTPEHHSISI SHEPIUsl MJI€aIbHOTO OJJHOATOMHOIO Ta3a, paboTa HaeallbHOTO Ta3a,



OTHOCHUTEJIbHAs BJIAXHOCTh Bo3ayxa, KIIJ[ maeasbHOTO TEIUIOBOrO JBUTATENIS;
AIEKTPUYECKOE TMOJe, HANPsLHKEHHOCTh SJIEKTPUYECKOIO IOJsl, HAnpsLKEHHOCTH
NOJII TOYEYHOTO 3apsfia WM 3apsUKEHHOIO IIapa B BaKyyMe€ U B JUAJIEKTPHKE,
MOTEHIIAAIT AIEKTPOCTATUYECKOTO oI, Pa3HOCTh MOTEHIIAAJIOB,
ANEKTPOABMKYIAS  CUJA, CWia TOKAa, HANpsHKEHHWE, MOIIHOCTh  TOKa,
AIEKTpUUYECKasi EMKOCTD IJTIOCKOTO KOHJIEHCATOPa, CONPOTUBIIEHNE YYaCTKa LEMU C
NOCJIEIOBATENbHBIM M  IMAPAJUICIbHBIM COEIMHEHHEM PpE3HCTOPOB, SHEPIUs
AIEKTPUUYECKOT0 TOJII KOHAEHCATOPA;

® OOBACHATH OCOOCHHOCTH MNPOTEKaHUS (UBMUECKUX SIBICHHUI: MEXaHUYeCKOe
JBWKEHUE, TEIUIOBOE [JBWKCHHE YACTHI[ BEIIECTBA, TEIUIOBOE PABHOBECHE,
OpOyHOBCKOE JBWXEHHE, AU(PQy3usi, HCIapeHHe, KUIIEHWE U KOHJEHCalus,
IUIaBJICHUE W KPUCTAJLIU3ALMS, HAIPaBICHHOCTh TEIUIONEpEeAauu, JICKTpU3aIus
T€J, SKBUIIOTEHIIUATBHOCTh IOBEPXHOCTHU 3aPS’KEHHOTO TPOBOIHUKA;

® IPOBOJUTH MCCIEAOBAHHWE 3aBUCUMOCTU OJHOW (PU3MUECKOH BEJIUYHHBI OT
JpPYyrol C HCHOJIb30BAHUEM MPSIMBIX H3MEPEHUN, NPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHUPOBATh PE3yIbTaThl IMOJTYYEHHON 3aBUCUMOCTH (PU3UYECKHUX
BEJIMYMH B BUJE TpaMKOB C Y4ETOM aOCOJIOTHBIX MOTPEIIHOCTEN H3MEpPEHUH,
JieaTh BBIBOJIBI 10 PE3YJIbTATaM UCCIEOBAHUS;

® TPOBOJUTH KOCBEHHbIC M3MEpPEHUs (DU3NYECKUX BEJIUYUH, MPU STOM BHIOMPATH
ONTUMAJIbHBIA METOJ HM3MEpPEHUs, OIEHWBATh aOCOIIOTHBIE M OTHOCUTEIHHBIC
MOTPEIIHOCTH MPSAMbBIX U KOCBEHHBIX H3MEPEHUIA;

® [POBOAUTH OIbBITHI IO MPOBEPKE MNPEATOKEHHON THUIIOTE3bl: IJIAHUPOBATH
OKCIIEPUMEHT, COOUpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATh
MOJIyYeHHBIE PE3YJIbTATHI U I€NIaTh BBIBOJ O CTATyCE MPEIIOAKEHHOMN TMIIOTE3bI;

e coOMOJaTh MpaBuja 0€30MacHOTrO TpyJa MPU MPOBEACHUU HCCICIOBAaHUN B
paMKax y4yeOHOro SKCHEpUMEHTa, MPAKTUKyMa U y4yeOHO-UCCIIEIOBATEIbCKON U
MPOEKTHOW JAESATEIbHOCTH C HCIOJIb30BAHHUEM H3MEPUTEIIbHBIX YCTPOHCTB U
1abopaTopHOTO 000PYIOBAHUS;

e pemiaTh pacuéTHHIC 3aJja4d C SIBHO 3aJaHHOM M HESIBHO 3aJIaHHOM (DPU3NYECKOM
MOJICJIbIO: Ha OCHOBAaHMHU aHaIM3a YCIOBUSI OOOCHOBBIBaTH BBIOOp (pHU3mMyecKoit
MOJIeJIM, OTBEYAIoIIe TpeOOBaHUSM 3a/layd, NPUMEHSITh (POPMYJbI, 3aKOHBI,
3aKOHOMEPHOCTH U TIOCTYJNaThl (PU3MUECKUX TEOPUNA TIPU UCIOJIb30BAHUU
MaTeMaTUYECKUX METOJOB PEIICHHS 3aJay, NPOBOAUTH PAcuy€Thl HA OCHOBAHUU
MMEIOIIMXCSL JaHHBIX, AHAJIM3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METOMbI
pELIEHHUsI C YYETOM TOITYYEHHBIX PE3YJIbTATOB;

® pellaTh KaueCTBEHHbIE 3a7auM, TpeOyIoUMe NMPUMEHEHUsI 3HAHWM W3 pa3HbIX
pasznenoB Kypca (QU3MKH, a TaKKe MHTErpaluyd 3HAaHWW W3 JAPYTUX NpPEeIMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA: BBICTPAUBATh JOTUYECKYIO LIETIOYKY PACCYXKACHUI
C OMOPO Ha N3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHUS;



® JCTOJb30BaTh TEOPETUUECKUE 3HAHUS AJISi OOBSICHEHUS OCHOBHBIX MPHUHIIMIIOB
paboThl U3MEPHUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOHUCTB M TEXHOJOTHUYECKIX
IIPOLIECCOB;

® TPUBOANUTH MPUMEPHI BKJIAJa POCCUHUCKUX M 3apyOEKHBIX yUEHBIX-(DU3HKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIEr0 MHpA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTHil;

® aHAJIM3MPOBATh U OLEHUBATh IOCIEJACTBUS OBITOBOM M IPOU3BOJCTBEHHOU
JESATEIIbHOCTH YEJIOBEKAa, CBA3AHHOM € (PU3MYECKHMMM NPOLECCAMM, C MO3MLMN
DKOJIOTHYECKON 0€e30MacHOCTH, IIPEACTABICHUN 0 palMOHAaJIbHOM
IPUPOAOIIOIB30BAHUN, & TAK)KE Pa3yMHOM HCIIOJIb30BAHUU JIOCTHOKEHHI HAyKU U
TEXHOJIOTHH JUIsl JalbHEHUILETO pa3BUTHSI YEIOBEYECKOT0 00ILIECTBA;

® IPUMEHSATh pa3inyHble CHOocoObl pPaboThl ¢ uHOpManuend (U3NIECKOro
COJIEP’KaHUsl C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJIOTHUH,
IpU 3TOM MCHOJb30BaTh COBPEMEHHBIE HMH(POPMALMOHHBIE TEXHOJIOTMH IS
MOUCKa, TMepepabOTKU M MPEIbSABICHUS YYEOHOW W HAYYHO-TIOIMYJISIPHOM
uHGOpMaINU, CTPYKTYPUPOBAHUS U HUHTEPIPETAMH HHPOPMAINH, MOJTYICHHON
U3 pa3IMyYHbIX HCTOYHUKOB, KPUTHUECKH aHAJIU3UPOBATh  IOJYyYaEMYIO
UH(GOPMAIIUIO U OLIEHUBATh €€ I0CTOBEPHOCTh KaK Ha OCHOBE UMEIOUINXCS 3HaHUH,
TaK 1 Ha OCHOBE aHaJIN3a UICTOYHUKA HHPOpPMaLIUK;

® TPOSIBJISITH OPraHU3AIllMOHHBIE W IMO3HABATENIbHBIE YMEHHSI CaMOCTOSITEIBHOIO
npuoOpeTEeHNs] HOBBIX 3HAHHWM B TMPOIIECCE BBIOJHEHUS MPOCKTHBIX U y4eOHO-
UCCIIEIOBATENIbCKUX padoT;

e paboTraTb B TpyNme C HCIOJHEHUEM pAa3IMYHBIX COLMAIbHBIX pOJIEH,
IUIAHUPOBaTh PpaboOTy TPyHIbl, PAMOHAIBHO PpaCHpPEleNsTh AESITEeIbHOCTh B
HECTaH/IAPTHBIX CUTYAIlUsIX, aJIeKBaTHO OLIEHWBATH BKJIAJl K&XKJIOTO U3 YYaCTHUKOB
IpyNIibl B peUIEHUE paccMaTpruBaeMon MpoOJIeMbl;

® MPOSIBJISITH MOTHUBAIMIO K Oyaymieil mnpodeccMOHaIbHOM N1eATeNbHOCTH TI0
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO POdUIIS.

K xonmy oOyuenuss B Il knacce npeaMeTHbIC pPe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHarOUIUXCSl YMEHUIA:

® IIOHUMATh POJb (HU3UKH B SKOHOMHUYCCKOH, TEXHOJOTHUCCKOMN, COIMAIBHON H
TUUYECKOH cepax NeaTeIbHOCTH YeJI0BEeKa, pOJib U MECTO (PU3UKH B COBPEMEHHON
HAay4YHOM KapTHHE MHpA, POJIb ACTPOHOMHHM B IPAKTHYECKOW JEATEIIBHOCTH
YeJIoBEKa M JaJbHEWIIEM  HAyYHO-TEXHUYECKOM  Pa3BUTUHU, 3HAYECHUE
OMKCATENIbHOM, CHUCTEeMAaTU3UPYIOIIeH, OOBSICHUTENBHOW U MPOTHOCTUYECKOU
byHKuMiA  GU3HMYECKOM TEOpUHM — DIIEKTPOAUMHAMUKH, CHEIUATbHOW TEOPUU
OTHOCHTENbHOCTH, KBaHTOBOM  (u3uku, ponab (Qusmueckoi Teopun B
(dbopMUpOBaHUY MPEACTABICHUIN O PU3NIECKON KapTUHE MUpPA, MECTO (PU3HUECKOI



KapTUHBI MHUpa B O0IIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAyUYHBIX
MPEICTABICHUN O PUPO/IE;

® pa3nuyYaTh YCJIOBHS NPUMEHUMOCTH MOZENIEH (PU3NYECKUX TEN U IMPOLIECCOB
(siBJE€HUI1): OJHOPOJHOE BJIEKTPUUYECKOE U OJHOPOJHOE MArHUTHOE MOJH,
rapMOHUYECKUE KOJICOaHUs, MAaTEMAaTUYECKUN MasiTHUK, UJI€abHbIN MPY>KUHHBIN
MasTHUK, TaPMOHUYECKUE BOJIHBI, HJCAJIbHBIA KOJeOaTeNbHbI KOHTYp, TOHKAas
JIMH3a, MOJIeJIEl aTOMa, aTOMHOTO SApa U KBAHTOBOM MOJIEJIH CBETA;

® pa3nM4aTh yCJIOBHs (TPAHUIIBI, 00JACTH) MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB,
NOHMMATh BCEOOHIMIA XapakTep (yHIaMEHTAIbHBIX 3aKOHOB M OTPAaHUYCHHOCTH
VICITOJIb30BAHUS YaCTHBIX 3aKOHOB;

® QHAJIW3UPOBATh U OOBICHATH JJIEKTPOMArHUTHBIE TIPOLECCHl U  SBJICHMUS,
UCITIOJIb3YsI OCHOBHBIE IIOJIOKEHHS M 3aKOHBI 3JEKTPOJMHAMUKH U CIIEHHAIBHON
TEOPUH OTHOCHUTEILHOCTH (3aKOH COXPAaHEHMs SJEKTPUYECKOTOo 3apsia, Cuiia
Awmrepa, cuna JlopeHua, 3aKOH 3JE€KTPOMArHWUTHOM WHIYKIMHU, NpaBwWio JIeHiia,
cBs3b DJIC caMOMHIYKIHUM B 3JIEMEHTE 3SJIEKTPUYECKOW ILEMUA CO CKOPOCTHIO
WU3MEHEHUS! CHJIBI TOKA, IIOCTYJIAThl CIIEHMAIIBHOM TEOPUM OTHOCUTEIBHOCTU
OUHIITENHHA);

® AHAJIM3UPOBATh U OOBACHATH KBAHTOBBIE MNPOLECCHl M SIBICHUS, HCHOJb3YS
MOJIOKEHUS! KBAaHTOBOW (pu3uku (ypaBHeHUEe OiHIITEeHHa st (poTodddexra,
NIEPBBIA U BTOPOM NOCTYJIAThl bopa, MPUHIKAII COOTHOIIEHUSI HEONIPEAETEHHOCTEN
['eiizenOepra, 3aKOHBI COXpAaHEHHs 3apsJ0BOTO U MAacCOBOTO YMCEN U DHEPIHU B
AJIEPHBIX PEAKLMUAX, 3aKOH PaJMOAKTUBHOIO PaCIaia);

® ONUCHIBaTh (PU3NYECKUE TPOIECCHl M SIBICHUS, WCHOJb3YS BEIMYUHBI:
HaIMpsHKEHHOCTD AJIEKTPUYECKOrO MOJIsl, MOTEHIMAN AJIEKTPOCTaTUYECKOTO MOJI,
Pa3HOCTh MOTEHLMAJIOB, ANEKTPOJBIKYIIAS CHUJIA, MHIYKUHAS MarHUTHOTO TMOJIS,
MarHUTHBIM TOTOK, cuia AMmImepa, HHAYKTHUBHOCTb, 3JIEKTPOABMXKYIIAs CHJIA
CaMOMHAYKLIMM, OSHEPrusl MAarHUTHOIO  IOJS  NPOBOJHUKA C  TOKOM,
PENATUBUCTCKUNA UMITYJIbC, TIOJTHASI SHEPTHUS], SHEPTHUS IMOKOSI CBOOOHON YaCTHUIBL,
HHEPrUs U UMITYJIbC (POTOHA, MACCOBOE YMCIIO U 3aps]l Apa, SHEPTUSI CBS3H SIIpa;

® 00BACHATH OCOOEHHOCTH NMPOTEKAHUS (PUINYECKUX SBJICHUMN: SJIEKTPOMArHUTHAS
WHIYKIUS, CaMOMHAYKIUS, PE30HAHC, WHTeppEepeHiuss BOIH, AUPpaKus,
JTUCTIEpPCHs, TIOJIHO€ BHYTPEHHEE oOTpaxeHue, Qoroannektpuueckuii dddexr
(poroaddexr), amvda- wu OeTa-pacmansl SAEp, TaMMa-w3IydeHUE SIIEP,
bu3znyecKre NPUHIUIBI CIEKTPAIIbHOTO aHaliu3a U paboThI Jla3epa;

® OMNpeNessaTh HANpPaBICHUE WHIAYKIMHA MArHUTHOIO TOJIS MPOBOJHUKA C TOKOM,
cwiibl AMmriepa u cuiibl JIopeHiia;

® CTPOUTHh H300paKEHUE, CO3JaBAEMOE IUIOCKUM 3€pKajioM, TOHKOW JMH30H, U
pacCcUUTHIBaTh €r0 XapaKTePUCTUKH;



® IPUMEHATH OCHOBOIIOJATalOIINEe ACTPOHOMHUYECKHUE MMOHATHS, TEOPUU U 3aKOHBI
JUIS aHAJIKU3a U OOBSICHEHHS (DU3MUECKUX MPOLIECCOB, MPOUCXOIAIINX B 3BE3IAX, B
3BE3AHBIX CHCTEMAax, B MEXTaJaKTHUEeCKOM cpene; IBMKEHHS HEOECHBIX Te,
ABOJIIOLIMU 3BE3] U BeeneHHoi;

® IPOBOJUTH  MCCIEIOBAaHHWE  3aBUCUMOCTEM  (U3MYECKUX  BEJIUYUH  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCUpOBaTh PeE3yNbTaThl MOJTYYECHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYHUH B
BUuae TpapuKkoB C yu€TOM aOCONIOTHBIX TMOTPEUTHOCTEH W3MEpPEeHHH, enaTb
BBIBOJIBI IO pE3YJIbTaTaM UCCIIEI0BAHNUS;

® IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEJIUYMH, IIPU 3TOM BbIOHMpAThH
ONTUMAJbHBIA METOJ M3MEPEHMs, OLEHUBATh AOCOIIOTHBIE U OTHOCUTEIIbHBIE
IOTPEUIHOCTH IIPSIMBIX U KOCBEHHBIX NU3MEPEHUM;

® [IPOBOJUTH OIBITHl MO MNPOBEPKE MNPEIIOKEHHON TUIOTE3bl: IIaHUPOBATH
HKCIIEPUMEHT, COOMpaTh JKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIU3UPOBATh
NOJIyY€HHBIE PE3YJIBTATHI U JI€JIaTh BBIBOJ O CTATyCE MPEIIOAKEHHOMN TUIIOTE3bI;

® ONUCHIBATh METO/IbI MMOJTYYEHHUSI HAYYHBIX ACTPOHOMHUYECKUX 3HAHUM;

e coOMoJaTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU HCCIICIOBAaHUN B
pamMKax y4yeOHOro 3KCIEepUMEHTa, NPAaKTHUKyMa M y4eOHO-HCCIIEeIOBATEeNIbCKON U
IIPOEKTHOM JESATENIBHOCTH C MCIIOJIb30BAHUEM HM3MEPUTENBHBIX YCTPOWCTB U
71a060paTOPHOTO 000PYIOBAHUS;

e pemiaTh pacuéTHHIC 3aJ]a4u C SIBHO 3aJJaHHOW M HESIBHO 3aJaHHON (DU3UYecKoit
MOJICJIbIO: Ha OCHOBAaHMHM aHalM3a YCIOBUS BBIOMpATh (PU3UUECKHUE MOJEIH,
OTBEYalOIIMEe  TpeOOBaHUSAM  33Jauyd, MPUMEHATH  (QOPMYJbI,  3aKOHBI,
3aKOHOMEPHOCTH M TOCTYJNaThl (PU3MUECKUX TEOpUM TMPH HCHOJIb30BaHUU
MaTE€MaTUYECKUX METOJOB pEUICHUs 3a7ad, NPOBOAUTH PacyEThl HA OCHOBAHUM
UMEIOIINXCS JAHHBIX, AHAJTU3UPOBATH PE3yJIbTAaThl U KOPPEKTUPOBATH METObI
peuieHus ¢ y4éToM MOJYyYEHHBIX PE3yIbTaTOB;

® pellaTh KaueCTBEHHbIE 337auM, TpeOyroUue NMPUMEHEHUsI 3HAHWM W3 pa3HbIX
pa3nenoB Kypca (U3MKH, a TaKKe MHTETPallud 3HAHUW U3 JPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA: BBICTPAUBATh JIOTUYECKYIO LIETIOYKY PACCYXKIACHUI
C OMOPO Ha N3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NUYECKHUE SIBICHUS;

® UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUA JJi1 OOBSACHEHHS] OCHOBHBIX MPHUHIIMIIOB
paboThl U3MEPUTEIBHBIX MTPUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJIOTMUECKUX
IIPOLIECCOB;

® TPUBOAUTH MPUMEPHI BKJIAJa POCCUHUCKUX M 3apyOEKHBIX yUEHBIX-(U3HKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

® aHAJIM3MPOBATh M OIEHUBATH TMOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOU
NeSATEIbHOCTH 4YeJIOBEeKa, CBA3AHHOW C (PU3MYECKUMM MpOlleCCaMM, C MO3ULIUN



AKOJIOTHYECKON 0e30macHOCTH, MPEJCTaBICHUIN 0 palMOHAIBHOM
MPUPOJIONIOIB30BAHUY, & TAKKE PA3yMHOM HMCIOJIb30BAHUU JOCTUKEHUU HAYKU U
TEXHOJIOTUH JIJIs1 JaTbHEUIIIEr0 pa3BUTHS YEJIOBEUECKOTO OOIIECTBA;

® IPUMEHSATh pa3JinyHble CHocoObl paboTel ¢ HHOpManUend Q(U3NIECKOro
COJIepKaHUsl C MCIOJIb30BAHUEM COBPEMEHHBIX HWH()OPMAIMOHHBIX TEXHOJOTHUH,
IpyU 3TOM HCIOJb30BaTh COBPEMEHHbIE HMH(POPMALMOHHBIE TEXHOJIOTMH IS
MOUCKa, TepepadOTKU ¢ TPEAbSIBICHUS Y4YEOHOM U HAYYHO-TIOMYJISIPHOU
uH(pOpMAIUHU, CTPYKTYPUPOBAHKS W WHTEPHpETAnd WHGOPMAINH, TMOTYyYEeHHON
U3  PAa3MMYHBIX HMCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATh  MOJY4aeMYIO
UH(OPMAITUIO U OIICHUBATH €€ JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIUXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHUKA UH(POPMAIINH;

® MPOSIBJIATh OPraHU3AIMOHHBIC U TO3HABATEJIbHBIC YMEHUS CaMOCTOSATEIHHOTO
MPUOOPETEHUS] HOBBIX 3HAHUN B MPOIECCE BBITIOTHEHUS MPOCKTHHIX U y4eOHO-
UCCIIEIOBATENbCKUX padoT;

e paboTaTh B TpyIIle C UCIHOJIHEHUEM paA3JIMYHBIX COIMAIBHBIX POJIEH,
IUIAaHUPOBATh PAOOTy TPYIIbI, PAIMOHAIBHO PACHPEACATh JACSITEIbHOCTh B
HECTAH/IAPTHBIX CUTYallUsIX, ICKBATHO OLICHUBATH BKJIaJ KaXKJIOI0 U3 YYACTHUKOB
IPYIIBI B pEIIEHUE pacCMaTpUBAEMOM MTPOOJIEMBI;

e MPOSIBJIATH MOTHBALMI0O K Oyaymed mnpodecCHOHANbHON AESTeNbHOCTU IO
CIEIHUAIBHOCTIM (DU3UKO-TEXHUYECKOTO TIPOQHIIS.

PaGouass mporpamma y4uThIBaeT paboO4yyr0 MpPOrpaMMy BOCIHUTAHHUS B
YAaCTHOCTH LIEJIEBbIE OPUEHTUPHI U PE3YJIbTATHI BOCIIMTAHUS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 0 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunematitka 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Aunamika 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
23 Cratiia TBEPAOrO TEIA > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/FL6b68d7
Hroro o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYISIPHOKUHETUYECKON TEOPUHN 15 1 https://m.edsoo.ru/fL6b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 https://m.edsoo.ru/fL6b68d7
3.3 ArperatHble cocTosiHUS BenecTBa. da3oBbie 14 1 bubnnorexka [JOK
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MEePEXObI https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Onextpreckoe noe 24 https://m.edso0.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSIHHBIN IEKTPUUYECKUI TOK 24 httos://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
43 Toxit B pasmiTHbIx cpesiax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny o4
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuotexa [JOK
>1 Dusiieckiit MpakTHiKyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPEHOE BpeNA 0 https://m.edso0.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
11 Marmutioe roze 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS HHYKIHA 13 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bubmuorexa [JOK
21 Mexareckue kosebais 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.eds00.ru/39859ef1
Hroro no paszneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.eds00.ru/39859¢ef1
Htoro mo pazneny 5
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIu3M 15 bubmorexa [JOK
' PHYCKYIAp Y https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/39859f1
43 ®du3nKa aTOMHOTO SApa U AIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Htoro no paznemny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuoreka [JOK
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.edsoo.ru/39859f1
Htoro no paznemny 12
Pazznen 6. PUSHUYECKHM TIPAKTUKYM
. bubmuoreka [JOK
61 DUSHIECKHH MpaKTHIKYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPU https://m.edso0.ru/39859ef1
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepsHOE Bpems 10 https://m.edsoo.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsnbie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcsbl
1 ®dusnka — GpyHIaMEeHTaJIbHAs HAyKa O 1 bubnnorexa [JOK
Ipupoe https://m.edsoo.ru/1beef346
5 Hayunblii MeTO/ MO3HAHUS U METO/IbI 1 bubnunoreka LIOK
HCCIIeI0BaHMS (PU3HYCCKUX SIBJICHHUI https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOPHs B MPOIIECCE
3 [MO3HaHUA npupoasl. Habaronenue u 1 buGnuorexa [IOK
PHPOIBL. https://m.eds00.ru/34c49931
OKCIIEPUMEHT B (PU3UKE
4 Crioco0b1 m3MepeHust (GU3HIECKUX 1 bubnnorexa [JOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOComIOTHAs U OTHOCUTEIbHAS
5 HOTPEIIHOCTH U3MEepeHuH puznueckux 1 bubmorexa LOK
P P https://m.edsoo.ru/7f18fda3
BEJIMYUH
MopnenupoBanue B ¢pusuke. Ponb u
6 MecTo (pU3MKH B POpMUPOBAHUH 1 bubmmnoreka HOK
COBPEMEHHOM HAYYHOU KapTUHBI MUpA, https://m.edsoo.ru/eabbded1
B [IPAKTUUYECKOU JEATEIbHOCTH JIIO/IeH
Mexannueckoe aBmxkeHne. CrucreMa
7 orcuetra. OTHOCUTEIBHOCTD 1 but6mmorekxa [IOK
MEXaHU4eCKOro AsrkeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHast 3a/1a4ll MEXaHUKHU
8 Paanyc-BekTop MarepuanibHOM TOYKH, 1 bubnuotexa [JOK
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€T0 IMPOCKI MU HAa OCU KOOpAUHAT.

Tpaektopus. [lepememenne. CKOpoCTb.

Hx IMPOCKIMH Ha OCU KOOpAHWHAT

https://m.edsoo.ru/30a108a5

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBkenue. ['papuueckoe onucanue

bubnunoreka LIOK

o PaBHOMEPHOTO MPAMOJUHENHOTO https://m.edso0.ru/89ba7190
JIBUKCHUS

10 CroxxeHue nepeMerieHnii 1 CKopocTei. bubnmnoreka HOK
Pemenue 3agag https://m.edsoo.ru/761d18aa
HepaBHoMepHOE nBUKEHHE.

11 MrHoBeHHasi CKOPOCTh. Y CKOPEHHE. bubnuoreka [{OK
[IpsamonuHetHOe TBUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
['padmyeckoe onmcanue

12 MPSMOJIMHEHHOTO IBHXKCHHS C buGnuorexa [IOK

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

13 CBOOOHOTO Na/ieHusl. 3aBUCUMOCTh bubmmnoreka HOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109c
BpPEMEHH U UX rpaduku

14 JBm>xeHue Temna, OpOIIEHHOTO O] bubmuoreka [IOK
YIJIOM K TOPU30OHTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe nBuxeHue. /[Buxenne
110 OKPY>KHOCTH. YTJIOBasi U JJUHEWHAsS

15 ckopoctb. [leprnoxa u yacrtora. bubmmorexa [JOK

https://m.edsoo.ru/33196fbe
L{eHTpOoCTpEMHTENBHOE U TIOJTHOE
YCKOpEHHE
16 KoHnTtponbnast pabota o teme bubmmorexa [JOK

https://m.edsoo.ru/1242f32e
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"Kuuemaruka"

ITepBbrIif 3akoH HproTOHA.
HuepuunanbHble CUCTEMBI OTCYETA.

bub6nmoreka [IOK

17
[Ipunuun oTHOCcUTENbHOCTH [ anues. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHble CUCTEMBI OTCUETA
18 Cuna. PaBHOozeiCTBYIOIIAs cuila. bubnmnoreka HOK
Bropoii 3akon Hetotrona. Macca https://m.edsoo.ru/141d3837
19 B3aumoneiictue ten. Tperuil 3aKkoH bubnunoreka LIOK
Herotona https://m.edso0.ru/57dba505
[Ipunnun cynepno3uiuu cui. Pemenne
20 3ap anLa 1} }II/IHMSHGHI/I: 3aKOHOB bubmmorexa LIOK
8 P https://m.eds0o.ru/bdf997fb
Herorona
3aKOH BCEMUPHOIO TATOTEHUSI.
21 5 P ALOHHOMN 1 bubnuoreka [IOK
KBHBaH:C,HTHOCTB rpapHran https://m.edsoo.ru/9aba2b0a
MHEPTHOI MacChl
99 Cuiia TSKeCTU U yCKOPEHHe bubmuoreka [IOK
CBOOOJTHOTO Ma/IEHUS https://m.eds00.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CITyTHHMKOB. [IepBas bubmmnoreka HOK
23
KOCMHUYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfala
Kemnnepa
bubmmoteka IIOK
24 Cua ynpyroctH. 3ok I'yka. Bec rena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [lpupona u BuabI cui bubnuorexa [IOK
25 TpeHusl. [[BUKEHNE B )KUAKOCTHU U Ta3e ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHUJIIBI COIIPOTUBIICHUS] CPE/BI https://m.edsoo.ru/2ch29676
26 Jasnenue. I'mapoctaTuueckoe bubmuoteka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOTIOTHO TBEPAOE TEIO. bubnmoreka [JOK
27 [TocTynarenbHOE U BpalareibHOe bubmmoreka [JOK
JIBUSKEHUE TBEPJIOTO Teja https://m.edso0.ru/2b95d57e
28 MOMEHT CHJIbl OTHOCUTEIBHO OCH bubmuorexa [IOK
BpauieHus. [1nedo cusl https://m.eds00.ru/653d3459
CrnosxeHue cuil, IpUIOKEHHBIX K
29 TBepAoMy Teny. LleHTp Tsxectu Tena. bubnmnoreka HOK
VYcnoBust paBHOBECUS TBEPAOTO TeEIA. https://m.edsoo.ru/9aa79a7d
Bunael paBHOBeCHS
bubnuoreka [{OK
30 Penterme saat https://m.edsoo.ru/dclcaacO
31 KoHTpoinbHas pabora 1o Teme bubnnoreka [JOK
"Tunamuka. CTaTuka TBep0TO Tema" https://m.edsoo.ru/9f5a574c
HNmnynsc MaTepuanbHOU TOYKH,
39 CUCTEMbI MaTepuaibHbIX TOUeK. LleHTp Bbu6mmotreka [JOK
MacC CUCTEMBI MAaTEPUAIIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
TeopeMa 0 IBMKEHUU LEHTPA MacC
NmMnynbe cuiibl M M3BMEHEHUE UMITYIIbCa
33 Tesna. 3aKOH COXPaHEHUsI UMITYJIbCA. brbmmorexa LTOK
https://m.edso00.ru/13f0a221
PeakTuBHOE ABUXKEHUE
MoMeHT nMITynbca MaTepUAIbHON
34 Touku. [IpencraBienne o coxpaHeHnn bubmmnoreka HOK
MOMEHTa UMITYJIbCA B LIEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
bu6muoreka [JOK
35 Penterme saza https://m.edsoi.I ru/f7706d63
36 PaGora cunel Ha MalOM ¥ Ha KOHEYHOM bubmmoreka [IOK

nepemernieHnu. ['papuueckoe

https://m.eds00.ru/913974c7
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npecTaBiIeHrue padOThI CHIIBL.
MOIIHOCTE CUJIBI

Kunernueckas sneprus. Teopema o6

37 A3MEHEHUN KNHETUYECKON DHEPTUU bubnnorexa LHOK
. P https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOU TOUKH
[NoTeHManbHBIE U HENOTEHIIHATIBLHEIE
38 cwibl. [loTteHnmmansHas sHeprusa. Bropas Bubmaorexa ITOK
' priti. p https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tpetbs KocMUYecKast CKOpocTh. CBS3b
paboOThl HEMOTCHITMAIBHBIX CHII C
39 A3MEHEHUEM MEXAHNYECKON DHEPTUU bubnnorexa [JOK
p https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON IHEPTUU
Yupyrue u He € CTOJIKHOBEHMUS.
40 N E]Z;GHI/Ie Egn I-f) };IFJ'II/I JIsL UieaIbHON bubmorexa HOK
p pHY a a https://m.edsoo.ru/f30f43b6
SKHUJIKOCTH
41 KonTposabHas pabora o Teme "3aKoHbI bubmmnoreka HOK
COXpaHEHHs B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacrasiieHU 0 IPUPOJIE
P PP bubnuoreka [{OK
42 teru1oTel. OcHoBHEIE nTOJI0keHUsT MKT.
https://m.edsoo.ru/b0a4445f
Juddysus. bpoyHoBckoe ABMKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX TeNl. XapaKTep ABUKEHUS U bubnuorexa [JOK
p L P p https://m.edsoo.ru/c44d02e2
B3aUMOJEHCTBUS YACTHUIL BELIECTBA
Macca 1 pa3Mepsl MOJIEKYII (ATOMOB).
44 KOJ‘II/ILICC’II“DBO Bep €CTBa l_iIOC”(FOHHHaSI) bubmorexa TIOK
B ’ https://m.edso00.ru/c5b72ab7
ABoraapo
45 Temneparypa. TermnoBoe paBHOBECHE. bubnuotexa [JOK
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[lIkana [enbcust

https://m.eds00.ru/0070d493

46 Pemenue 3amau bubmorexa [JOK
https://m.edsoo.ru/1531aba5
. bubnuorexa [JOK
47 Wneanbheiii ra3. ['a30BbIe 3aKOHBI https://m.edsoo.ru/1deb2367
48 VpaBuenne MenneneeBa-Kianeiipona. bubmmoreka [JOK
Pewenne 3anau https://m.edsoo.ru/8d12c328
49 AOcoroTHas TeMIiepaTypa. 3aKoH bubnnorexa [JOK
HanbroHa https://m.edsoo.ru/14e02d1f
50 H3omporeccsl B uaeaabHOM rase ¢ bubmmoreka [JOK
MOCTOSIHHBIM KOJIMUECTBOM BEIIIECTBA https://m.eds00.ru/68878d51
I'paduueckoe npeacraBieHue
51 Hfog)poueccom ElsoTepMa, H30X0pa, bubmmorexa [IOK
https://m.eds00.ru/1344327b
n3zobapa
bubnuoreka [{OK
52 Octontioe ypasnetie MKT https://m.edsoo.ru/c8094721
bubmmoreka IIOK
53 Penterme saza https://m.eds00.ru/10265a05
CBs13b a0COTIOTHON TEMIIEpaTyphl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
54 CpeIHEN KHHETUYECKON SHEpTUen https://m.edsoo.ru/c38af875
MOCTYNAaTEeNFHOTO TEIJIOBOTO ABM)KEHUS
e€ yacTull
55 O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI but6mmorekxa [IOK
o teme "OcHoBel MKT" https://m.eds00.ru/09d12fd8
56 KonTtponsHas padora o teme "OCHOBBI bubnuorexa [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonuHamMuueckas cucTeMa. 3a/laHue bubnmnoreka [JOK
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BHEIIHUX ycnoBul i T/ cucremsl.
BHeuiHue v BHyTpEeHHUE TapAMETPHI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAYEHHUSI BEJIMUMH, OUCBHIBAIOIINX €€
Ha MUKPOCKOIIUYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

https://m.edsoo.ru/5f8d38a3

bu6nunorexa LIOK
58 Camonpou3BoasHas peaakcanus T
P P ! 4 https://m.edsoo.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mogenp naeaabHOro ra3a B
59 TEpMOJIMHAMUKE. Y CIIOBUS bubmorexa [JOK
P L https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOW MOJEITU
60 VYpaBuenne MenneneeBa-Kianeiipona u bubnnoreka [JOK
BBIPAKECHUE U1l BHYTPEHHEN SJHEPrUu https://m.edsoo.ru/bal178d0
Boipaxkenue amnst BHyTpeHHEH dHepruu
61 OJHOATOMHOI'O HJICAJIBHOT'O Ta3a. bu6nunorexa LIOK
KBasucratnyeckue u HeCTaTHYSCKHE https://m.edsoo.ru/ac5cacl5
MPOLIECCHI
DnemeHTapHas paboTa B
62 TepMOJHaMUKe. Beruucnenue paboThl bubmmoteka IIOK
no rpaduky mpouecca Ha pV- https://m.edsoo.ru/741d5738
Iuarpamme
Tennonepenava kak crocod U3MEHEHUs
63 BHyTpeHHe# 3Heprun T/l cucremsl 6e3 bubmorexa LHOK
yIp p https://m.edso0.ru/3d734561
coBepILeHHs paboThI
64 KoHBeknus, TernaonpoBOAHOCTD, bubnunorexa LIOK
W3IIy4eHUE https://m.edsoo.ru/157b54cd
65 KoauuectBo Temnotsl. TemmoéMKocTh bu6nunorexa LIOK

Tena. Y AaenabHas U MOJIIpHas

https://m.edsoo.ru/7ba67355
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TEIUIOEMKOCTH BellecTBa. Y AebHas
TEIJIOTa CTOPAHMS TOILINBA

Pacuér xonmyecTBa TEMIOTHI ITpU bubnmnoreka HOK
66
Temomnepeaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 aguabaTHOM MpoOIIECCe. bubnunorexa LIOK
I1epBblii 3aKOH TEPMOAMHAMUKHU https://m.edsoo.ru/d8098824
KonudecTBo TemnoTe u paboTa Kak
68 Mepbl U3MEHEHUS BHYTPECHHEN SHEPTUU buomorexa LIOK
https://m.edsoo.ru/b047alcd
T]I cuctemsel
BTopoii 3ak0H TepMOIMHAMUKY IS
69 PaBHOBECHBIX U HEPAaBHOBECHBIX Bbu6motreka [JOK
nporeccoB. HeoGpatumoctsb https://m.edsoo.ru/c6f4f464
MPUPOIHBIX MPOLIECCOB
70 [IpyuHIHAIIBL AEHCTBUSA TEIIIOBBIX bubnuoreka [IOK
mamuH. KITJ] https://m.edsoo.ru/2e945513
7 MaxkcumansHoe 3HadeHue KITM, Iuxmn bu6mmoreka IIOK
Kapno https://m.edsoo.ru/fe3857b9
bubmmoteka IIOK
72 Pemenme saxa- https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKHUE aCIEKThI
73 HCTIOJIb30BAaHMS TETIJIOBBIX JBUTATEIECH. bubmmoteka IIOK
TennoBoe 3arpsA3HEHUE OKPYXKaIOLIEH https://m.edsoo.ru/9867aaa7
cpenbl
but6mmorekxa [IOK
& Pemenme 3axa- https://m.eds00.ru/c8c70432
O00011IeHNE U CUCTEMATU3AIUS 3HAHUN Bu6mrorexa LOK
75 no teme "Tepmonunamuka. Ternnosbie

MAaIIHb"

https://m.edsoo.ru/28d62b3f
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KonTtponpHast pabora o teme

bubnunoreka LIOK

76
"Tepmoaunamuka. TernnoBbie MaluHbI" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHue U KOHIEHCAIHS.
77 I/Icia eII;He U KHUIIeHUe. Y IejJbHas bubnnorexa LIOK
P e https://m.edso0.ru/6f8e6777
TEIUIOTa TapooOpa3oBaHuUs
HacpiieHHbIe 1 HEHACHIIIICHHBIC TTAPHI.
KauecTBeHHast 3aBUCUMOCTD IIJIOTHOCTH
Y JaBJIEHMS HACKIIIEHHOTO I1apa OT
78 TEMIIEPATYPBI, UX HGBaBI/ICI/IM(I))CTB oT bubmorexa LOK
EPATYPEL, https://m.edso0.ru/f5c17d02
00BbEMa HACHIIIIECHHOTO Tapa.
3aBUCHMOCTh TEMIIEPATypPhl KHIICHUS OT
JaBJIEHUS B KUIKOCTHU
79 Bnaxxnocts Bo3yxa. AGCotOTHAs U bubnnorexa [JOK
OTHOCHUTEJIbHAS BIAKHOCTD https://m.edsoo.ru/30ebbb79
bubmuoreka [IOK
80 Pemrenne 3amau
A https://m.edsoo0.ru/18e95ff3
TBépnoe teno. Kpucramnueckue n
81 amop¢Hble Teraa. AHU30TPONUS CBOMCTB bubmmorexa LIOK
p ) P https://m.eds00.ru/20a88a03
KPUCTAIJIOB
[InaBnenne U KpUCTAIUIH3ALIHS.
p bubmmoteka IIOK
82 VY nenpHas TEIUIOTA IJIaBIIEHUS.
https://m.edsoo.ru/6ee91e9f
Cyb6numarus
eopmarnmu TBEPIOTO TEIA.
Aeop P Bu6mmotexa IJOK
83 Pactsoxkenue u cxxarue. Cnpur. Moaynb
. https://m.edsoo.ru/dalaab10
IOnra. Ilpenen ynpyrux nedhopmanuii
TermoBoe pacmpeHne XKUAKOCTEN U
N bubnuotexa [JOK
84 TBEPABIX TeJ1. AHTAPMOHHM3M TETUIOBBIX

KOJIEOAHMH YacTHI] BEIIECTBA

https://m.edsoo.ru/7ba5edf?2
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85 [IpeobpazoBanue sHepruu B (ha30BBIX Bu6muotexa [JOK
nepexogax https://m.eds00.ru/97a0672f

bubnunorexa LIOK

86 v 0

PABHEHHE TCEHIOBOTO batarca https://m.edsoo.ru/ab1521fb
bu6nunorexa LIOK

87 P

CHICHHE salad https://m.edso0.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHUE.
Kanunnsapuele sapinenus. JlaBnenue noj Bu6muoteka [JOK

88 .

HMCKPUBJICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyia Jlammaca
O0o01IeHre U CHCTeMAaTU3alus 3HAHUN
89 1o TeMe "ArperaTHble COCTOSIHHS bubmorexa [JOK
P " https://m.eds00.ru/0b52575¢
BeniecTBa. Pa3zoBbIe MEPEXO/IbI
KonTtponsHast pabora o Teme
90 "ArperaTtHble COCTOSIHUS BEIIECTBA bubmorexa [JOK
P " H ' https://m.edsoo.ru/7dc2a739
®dazoBbIE IEPEXOBI
DnexTpu3anus Tel U e€ MposBICHUS.

01 OnekTpuueckuii 3apsia. /[Ba Buna bubnmnorexa [JOK
ANEKTPUUECKUX 3apsaoB. [IpoBoaHMKH, https://m.edsoo.ru/1aff445f
JUDJICKTPUKH U TIOTYTTPOBOTHUKH
DJIeMEHTapHbIN JIEKTPUUECKUN 3apsi/l.

92 3aKkoH coxp aHeHUs 3m1:I<T I/Iqecxorl(j) " bubmotexa [JOK

P P https://m.edsoo.ru/f49afd24
3apsana

03 Bzaumopeiictue 3apsanoB. Toueunbie but6mmorexa [IOK
3apsasl. 3akoH Kynona https://m.edso0.ru/445b7746

but6mmorekxa [IOK

94 Pewenue 3anau https://m.edsoo.ru/6b87ecba

https://m.edso0.ru/08fc19bc



https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc

Onektpuueckoe nose. Ero neiictBue Ha

bubnunoreka LIOK

95
SJIEKTPUYECKUE 3aPsi/IbI https://m.edsoo.ru/05c6bfal
Hanps>k€HHOCTD 2JIEKTPUYECKOTO MOJIS.

96 [Ipo6usriii 3apsza. Jlunuu bubmunoreka [JOK
HaNPsHKEHHOCTHU AJIEKTPUYECKOTO MOJIS. https://m.edso00.ru/3dac6957
OmHOPOIHOE AIIEKTPUYECKOE TI0JIE
IMotennmaabHOCTE

97 AIIEKTPOCTATUYECKOTO MoJIst. PasHOCTH bubmmorexa [JOK

P ' https://m.eds00.ru/80021447
MOTEHIINAJIOB U HANIPSDKEHUE
[TorenuuanpHas SHEPrus 3apsia B
98 aNeKTpocTaTuyeckoMm nose. [lorennnan bubmmorexa [JOK
P ] i https://m.edsoo.ru/af5fa389
AIEKTPOCTATHYECKOTO OIS
CBs13b HANPSDKEHHOCTHU TOJIS U

99 A3HOCTH MOTEHITUAJIOB JIJIst bubmmorexa [IOK
P o . https://m.edsoo.ru/df7a6838
AIEKTPOCTATHYECKOTO OIS

100 [IpuHDMn cyneprno3unun bubmmnoreka HOK
ANEKTPUYECKUX TOJEH https://m.edsoo.ru/Ocfe4a6c

bu6nmorexa LIOK

101 Pemenue 3ana

HHCHHE sanad https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsiaa. [lone bubnnorexa [JOK
PaBHOMEPHO 3apsiKEHHOU cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsHKEHHOTO IO

103 00Bpémy mapa. [Tone paBHOMEpHO bubmmorexa [TOK

y IU) ) p . p https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEUHOM MII0CKOCTH

104 [IpoBOHMKY B 31IEKTPOCTATHUECKOM bu6muoreka [JOK
noJie. Y CJI0BUE PaBHOBECHS 3aps10B https://m.edsoo.ru/32405eab

105 JIMdeKTpUKY U MOJTYIPOBOAHUKY B bubmuoteka [IOK

OJICKTPOCTAaTUYCCKOM I10JIC

https://m.edsoo.ru/060ebab5
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Konpnencarop. DnekTpoéMKOCTh

106 KOHJIEHCATOpa. DIIEKTPOEMKOCTD bubmmorexa [JOK
g pa- P https://m.eds00.ru/845b4f73
IUIOCKOTO KOH/IEHCAaTOpa
[TapamiensHOE coeIMHEHNE bubmunoreka [JOK
107
KOHJIECHCATOPOB https://m.edsoo.ru/d11e8ce?
108 ITocaenoBaTenbHOE COEIUHEHNE bub6nmmoreka [IOK
KOHJICHCATOPOB https://m.edso0.ru/1€992920
109 DHeprus 3apsHKeHHOT0 KOHAEHcaTopa bubmorexa LOK
P P A P https://m.edsoo.ru/73a34f18
bubnuoreka [{OK
110 Pemenue 3anau https://m.edsoo.ru/5fh2ach5
https://m.edso0.ru/27434040
111 JIBuKkeHue 3apsyKEHHON 4acTULIbI B bu6mmoteka [JOK
OJHOPOJTHOM BJIEKTPUUECKOM I10JIe https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O06o0011eHre U cUcTeMaTU3alus 3HaHU] bubmmnoreka HOK
1o teme "DneKkTpuueckoe mnoie" https://m.edso0.ru/5752603f
114 KonTponbHas padora no teme bubmmnoreka HOK
"DnexkTpuyueckoe mosie" https://m.edsoo.ru/cefe90e9
Cuina Toka. [TocTossHHBIN TOK. Y CIOBHS
115 CYIIECTBOBAHUS MOCTOSIHHOTO brbmmorexa [JOK
v https://m.edso0.ru/233311b5
AIEKTPUIECKOTO TOKA
bu6nmorexa LIOK
116 141 .H
crowmikit Toka. Hanpsikere u 3/1C https://m.edso0.ru/0839a115
117 3akoH OMa 71 yyacTKa LEMnHu. bubmuoreka [IOK
DIIEKTPUUECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCHUMOCTb COITPOTUBIICHUS bu6muoreka [JOK

OIHOPOAHOIO MPOBOAHUKA OT €TI0

https://m.edsoo.ru/95fcdf51



https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51

JJIMHBI YU TUIOIAAN TOMECPCYHOIO

cedeHus
119 Y 1espHOE CONPOTHBIICHUE BEILIECTBA. bubnmnoreka HOK
Pemenue 3agau https://m.eds00.ru/437f8300
120 [TocnenoBarenbHOE, MApATIIEIBLHOE, bubnunorexa LIOK
CMEIIIAHHOE COCIMHEHUE MPOBOIHUKOB https://m.edso0.ru/236f7e07
121 Pacu€r pa3BeTBIEHHBIX 3JIEKTPUUECKUX Bu6muotexa [JOK
nenei. [IpaBuna Kupxroga https://m.eds00.ru/1794cf37
bubnunoreka LIOK
122 P
cHieHue satat https://m.edso0.ru/3881b469
123 Pabota snekTpuueckoro Toka. 3akoH bubanorexa [JOK
[xoymns —Jlenna https://m.edsoo.ru/a3605c5¢c
bubnuoreka [{OK
124 P
CHicHHe sazat https://m.eds00.ru/6761bf0f
MOIIHOCTD 3JEKTPUYECKOTO TOKA.
125 TeroBast MOIIHOCTB, BbIAEIsIEMas Ha bubmmorexa [TOK
- > BRI https://m.eds00.ru/99750a6f
pe3ucrope
bu6nmorexa LIOK
126 Pemerre 3a1as https://m.edsoo.ru/eb72fc24
127 OJ1C 1 BHyTpEHHEE CONIPOTUBIICHHE bubnnorexa [JOK
HMCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa AJist OJTHOM (3aMKHYTOM) bubmuoreka [IOK
JJIEKTPUYECKOU LIETIH https://m.edsoo.ru/221f40fb
but6mmorekxa [IOK
129 P
CHICHHE 3aAak https://m.eds00.ru/3580b679
but6mmorekxa [IOK
130 M
OHIHOCTD HCTORHIIE Toka https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3ambikanue bubmuoteka [IOK
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https://m.edso0.ru/546f5632

132 KoHneHncaTop B 1enu mocTOSHHOTO TOKa bubmmorexa [JOK
A PEI https://m.edso0.ru/35368f3e
bu6nmoreka IIOK
133 P
clierHe sazad https://m.edsoo.ru/4410cef0
Pemenue 3anaud no treme "[locTosHHbII bubnuorexa [JOK
134 .
3NIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo reme "llocTostHHBIN bubnuorexa [{OK
SJIEKTPUYECKUM TOK" https://m.edso0.ru/744261b8
136 Pemenue 3agau mo reme "llocTostHHBIN bubmuoreka [IOK
ANEKTPUIECKUIN TOK" https://m.edsoo.ru/eb5d4687
O06o001eHre U cucTeMaTr3aIus 3HaHUH
137 1o Teme "IIoCTOSTHHBIN JEKTPUUCCKUN bubmorexa HOK
" P https://m.edso0.ru/bfd7a050
TOK
138 KonTtponpHast pabora o Teme bu6mmoteka [JOK
"ITocTOSIHHBIN NEKTPUYECKUH TOK" https://m.eds00.ru/1885ddf1
DneKTpudecKas MPOBOAMMOCTh
139 A3JIUYHBIX BEIIECTB. DIIEKTPUICCKUI bubmorexa HOK
P . ) P https://m.edsoo.ru/da794295
TOK B MeTay1ax. CBepXIpOBOIUMOCTh
DNEKTPUUECKU TOK B pacTBOPaxX U
140 aCIUTIaBax JJICKTPOJUTOB. 3aKOHBI brbmmorexa [TOK
P P ’ https://m.eds00.ru/4b423491
®Dapanes U1 JIEKTPOIU3a
N bubmuorexa [{OK
141 DneKkTpudecKkui Tok B razax. [lnaszma https://m.edso0.ru/92d92f76
142 DNEKTPUYECKUH TOK B BAaKyyMe. bubmuoreka [IOK
BakyymHble mpuGopsl https://m.edso0.ru/2E+160
143 DIIeKTPUUECKHUI TOK B bubnuotexa [JOK

MMOJIYITPOBOJJHUKAX

https://m.edsoo.ru/ab61c660
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144

145

[TorynpoBOIHUKOBBIE TPUOOPHI

DuU3nYeCKU MPAKTUKYM 10 TEME
"M3MepeHune Cuiibl TOKa U HApsHKEHUS
B LIENIU MIOCTOSIHHOT'O TOKA MPHU MIOMOILN
AQHAJIOTOBBIX U IU(PPOBBIX
U3MEPUTENBHBIX PUOOPOB" HITH
"3HaKOMCTBO C U(PPOBOIA
naboparopueii o ¢pusuke. [Ipumeps
U3MepeHusT PU3NUECKUX BEITMUUH MIPH
MOMOIIY KOMITbIOTEPHBIX JATYUKOB"

bubnunorexa LIOK
https://m.eds00.ru/83622200

bu6nmoreka [IOK
https://m.edsoo.ru/5643ea56

146

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOIO JBUKECHHUSI
C LEBIO ONPEACIICHUSI MTHOBEHHOMN
ckopoctH"

bubmuoreka [IOK
https://m.edso00.ru/f6292f5f

147

Ou3nyecKkuil MPakTUKYM 0 TEME
"N3MepeHue yCKOpeHus Mpu
MPSIMOJTMHEHHOM PaBHOYCKOPEHHOM
JIBUKEHUHU MO HAKJIOHHOM IIJIOCKOCTH"
win "HccnenoBanue 3aBUCUMOCTH ITYTH
OT BpPEMEHH MPHU PABHOYCKOPEHHOM
IBHKeHUH"

bubmmoteka IIOK
https://m.edso0.ru/6960b6ef

148

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHus CBOOOIHOTO
nanenus” win "M3ydenue qBrKeHus
Tesa, OpOIIEeHHOTO TOPU30HTAIBHO"

but6mmorexa [IOK
https://m.edsoo.ru/d1ea2402

149

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3y4yeHue ABUKEHUS Teja 1o
OKPY’KHOCTH C IIOCTOSIHHOM 11O MOJYJIO

bu6nunorexa LIOK
https://m.edsoo.ru/bcf53514
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ckopoctbio" wiu "HccnenoBanue
3aBHCHMOCTH ME€pHOJIa OOpaleHHs
KOHHUYECKOI'0 MasiTHUKA OT €ro
napameTpoB"

150

151

Pu3N4eCKu IPAKTUKYM 110 TEME
"N3mepenne paBHOICHCTBYIONIEH CHITBI
IpU JIBHKEHUH OpYyCKa MO0 HaKJIOHHON
mmockoctu" unu "[IpoBepka runoTessl o
HE3aBHCHUMOCTH BPEMEHU JIBHKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl"”

Ou3nyecKkuil MPakTUKYM 0 TEME
"UccneqoBanue 3aBUCUMOCTU CUJI
YIPYTOCTH, BOSHUKAIOIIUX B PYKUHE U
PE3MHOBOM 00pa3Ile, OT UX
nepopmanun” wim "M3ydenne
NIBIDKEHUS CUCTEMBI TEJI, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JTErKuit
0710K"

bubnunorexa LIOK
https://m.edsoo.ru/0b34db84

bubnuoreka [{OK
https://m.edsoo.ru/b55b81al

152

153

Du3nYeCKUu IPAKTUKYM I10 TEME
"U3mepenue ko3puirienTa TpeHus mno
BEJIMYMHE YIIIOBOTO KO3 uirienTa
3aBucumoctu Frp(N)" nnu
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOH INIOCKOCTHU C IIEPEMEHHBIM
K03 PHULIHEHTOM TpeHHs" UITH
"N3y4yeHne OBUKEHMSI IPy3a Ha Bally C
TpeHueM"

®u3NYecKuil TPAKTUKYM 110 TEME

bubmmoteka IIOK
https://m.edsoo.ru/b83b1607

but6mmoreka [IOK
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154

155

156

"HccnenoBanue ycllOBUN paBHOBECHS
TBEPOrO Tella, UMEIOIIETO OCh
Bpamenus" win "KoHnctpyupoBanue
KPOHILTEHHOB U Pacy€T CUJl ynpyroctu"
unu "M3ydeHne ycTOMYnuBOCTH
TBEPOrO TeJla, UMEIOILETO IIJI01a/1b
onops!"

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3mepenune umnyibca Tena 1no
TopMO3HOMY IyTH" unu "M3Mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETN
IIEKTPOMOOWIISI U MOIIHOCTH CHJTBI
Tarn" win "CpaBHEHHE U3MEHEHUS
MMITYJIbCA TEJIA C UMITYJIbCOM CHJIbI"
unu "MccnenoBanue COXpaHeHUs
UMITYJIbCa IIPU YIPYTOM
B3aumozeiicteun" uinu "M3mepenue
KMHETUYECKOW YHEPTUU Tea 110
TOPMO3HOMY IIyTH"

Du3nUeCcKuil IPAKTUKYM I10 TEME
"M3y4eHne n30TEpMHUUYECKOTO Mpoliecca
(peKOMEHJ0BaHO MCMOIb30BAHUE

1 poBoi 1abopaTopun)" win
"H3y4eHne n30X0pHOro mpouecca” uin
"N3yuenne nzobapHoro mporecca uiu
"IIpoBepka ypaBHEHUS COCTOSAHUSA"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"N3mepenue yaenpHoi TenaoéMkoctu"
i "UccnenoBanue mporecca

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

bubnunoreka LIOK
https://m.edsoo.ru/856fb28e

bu6nmorexa LIOK
https://m.edsoo.ru/e0fe7e07

bu6nunorexa LIOK
https://m.edsoo.ru/2f2faa61l
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157

OCTBIBaHHMS BeliecTBa" HUIn
"HUccnenoBanue agnadaTHOTO
nponecca’ win "M3yuenue
B3aMMOCBSI3H SHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPbI KUIIEHUS )KUIKOCTEN"

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3ydyeHue 3aKkOHOMEPHOCTEI
HCTIApEeHUS KUJKOCTER" 1t
"N3mepeHue yaenbHOM TemIoTh
raBieHus apaa" win "Usyuenue
CBOICTB HACBIIIEHHBIX ApOB" WU
"H3mepenune abCOMIOTHOM BIAXKHOCTH
BO3JlyXa U OIIEHKA MacChl TIapOB B
nomMemenun". Mamepenue

ko3 puImeHTa NTOBEPXHOCTHOTO
HATSDKCHUS

bubmuoreka [IOK
https://m.edsoo.ru/6b1a23b5

158

159

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsKEHHOTO KOHIEHCATOPa B YHEPTHIO
U3JTy4EHUs CBETOAMOA" HITN
"M3y4eHne NpoTEeKaHus TOKa B LIETIH,
coJiepsKalleil KoHaeHcaTop" win
"Pacnipenienenue pasHocTu
MOTEHLNANOB (HaNpsKEHUs ) IPU
MOCJIeI0BATEILHOM COEIMHEHUU
KOHJIEHCAaTOpOB"

Du3nUeCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue cMENIaHHOTO

bu6nmorexa LIOK
https://m.edsoo.ru/ec424377

bu6nunorexa LIOK
https://m.edsoo.ru/2b179d98
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COEJIMHEHUS PE3UCTOPOB" Win
"U3Mepenue yieabHOro CONPOTUBIICHUS
npoBoaHUKOB" K "VcciaenoBanue
3aBHCHUMOCTH CHUJIBI TOKA OT
HANPSDKEHUS JJ1s JTaMITbl HaKaJIuBaHUs"

Pu3n4eCcKul IPAKTUKYM 110 TEME
"HaGnronenue anekTponaun3a’ wim
"N3mepenue 3apsia 0JJHOBAICHTHOTO
noHa" wim "Uccnenosanue

bubnuoreka [{OK

160
3aBUCUMOCTH COIPOTUBIICHUS https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPHI" WK
"CHsiTHE BOJBT-aMIIEPHON
XapaKkTEepUCTUKU auoaa”
PesepBurblii ypok. O00011I€HIE U
161 CI/ICTEMEITI/ISZEI/I}I 3HAHUH 10 TEME Bubmrorexa IOK
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBnbiit ypok. O000IIEHNE U
162 CI/ICTEM&TI/BZII_:I)I/I}I 3HAHWH 10 TEME bubmiorexa LOK
" " https://m.eds00.ru/3149956b
JlmHamMuka
Pe3epBHblii ypok. O000IIeHNE 1
163 CI/ICTI;MaTI/I?,ZIl:I)I/I?[ 3HAHUH 10 TEME Bubmaorexa IIOK
" " https://m.edso0.ru/0f9752ac
Crartuka TBEpAOro Tena
Pe3epBHbiii ypok. O000IIEeHE 1
164 CI/ICTIe)MaTI/IS'Zp W1 3HAHWUH I10 TEME Bubmuorexa LIOK
" B " https://m.eds00.ru/6¢c0df9cc
3aKOHBI COXPAHEHUS B MEXaHHUKE
PesepBHrlit ypok. O6001ICHHE U
165 CHCTeMaTH3aIlns 3HAHUH 110 TeMe bubmuorexa [{OK

"OCHOBBI MOJIEKYJISIPHOKHHETHYECKON
Teopun"

https://m.edsoo.ru/de148976
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PesepBHeiit ypok. O600IICHHE 1

. bubnuorexa [JOK
166 CUCTEMATH3ALNA 3HAHUH 110 TEME 1
https://m.edsoo.ru/Obcc77cl
"Tepmoaunamuka. TernnoBbie MaluHbI"
PesepBHeiit ypok. O600ICHHE U
167 CHCTEeMAaTU3alMs 3HAHUH 110 TeMe 1 bubnunoreka LIOK
"ArperatHbl€ COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBbie nepexoab"
PesepBHrlii ypok. O0001IEHIE U
168 CHCTEMaTmZp Hst :«xHaHI/H;IlI 110 TEME 1 bubnnorexa [IOK
" 8 " https://m.edso0.ru/f2381c0c
DIIEKTPUUYECKOE T0JIE
PesepBurnlii ypok. O00011I€HIE U
169 CI/ICTEM&TI/ISZP Hst 3HaHI/II7IIlI 110 TEME 1 bubnnorexa [JOK
" L} . https://m.edsoo.ru/3cae6dal
[ToCTOSIHHBIH JCKTPHUSCKUN TOK
PesepBurblii ypok. O00011I€HIE U
170 CI/ICTEM&TI/ISZP Hst 3HaHI/II7IIlI 1o teme "Toku 1 bubmorexa HOK
B " https://m.eds00.ru/cc7681d4
B Pa3IMYHBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl
B3anmoneiicTBre MOCTOSTHHBIX
1 MarHuTOB ¥ TIPOBOJHUKOB C TOKOM 1 bubmorexa LOK
POBOA ' https://m.eds00.ru/487a8593
MarunutHoe nosnie. ['unoreza Ammnepa
BexTop MarHuTHO UH 17078
2 [Tpun pI/Il'I CYIIEepIIO3H Ii[IZK IVLIIaFHI/ITHBIX 1 bubmmorexa [JOK
p UH yrep H . https://m.edsoo.ru/4clabcch
nosieit. JInHuM MarHuTHOW MHAYKLIUU
3 MarnuTtHO€e 1oJie TPOBOIHUKA C 1 bubmmorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBJIeHHUE U 1 bubnuorexa [IOK
MOJyJIb https://m.eds00.ru/26d9c5ba
bu6nmorexa LIOK
5 P 1
cHicHie saat https://m.edsoo.ru/a37a0c21
5 ITpumeHneHne 3akoHa Amnepa. 1 bubmuoreka [IOK
DeKTpOU3MEpUTEIbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cua JlopeHiia, e€ HanpaBJICHUE U
7 MOAYJb. JIBUIKEHHUE 3apsKCHHOU 1 bubmmnoreka HOK
YaCTHUILIbl B OTHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
nose
but6mmorekxa [IOK
8 P 1
crieHie saat https://m.edsoo.ru/504e98c7
9 PaGora cunbl Jlopeniia 1 buGnnorexa [JOK

https://m.edsoo.ru/d518be4b
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bubnunorexa LIOK

10 Pewerye sanaq https://m.edso0.ru/93617bd9
MarauTHoe 1oJjie B BEIIECTBE.
11 deppoMarHeTHKH, mapa- u bubmmorexa [JOK
PP > 1P https://m.eds00.ru/30f9608
JTMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 deppomarneTrkos. [Ipumenenne bromorexa LIOK
PP P https://m.eds00.ru/0b58190a
dbeppoMarHeTUKoB
13 Pemenue 3agau mo reme "MarautHoe bubnuoreka [{OK
nosie" https://m.edso0.ru/5b55¢307
14 Pemienne 3agau mo Teme "MarautHoe bubnuoreka [{OK
nose" https://m.edsoo.ru/41c4ae8a
SIBneHne ANEeKTPOMArHUTHOM
15 WH un. IToTok BeKTOpa MarHUTHOM bubmmorexa [IOK
AYKIUH. p https://m.edsoo.ru/b3efaOcl
UHIYKIUH
bubmmoteka IIOK
16 IAC unRyKumH https://m.edso0.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH bubmuoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpuueckoe nose. Toku bubmuoreka [IOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C uHAYKIMY B ABUKYIIUXCS bubmuoreka [IOK
MIPOBOJHUKAX https://m.edso0.ru/0235cc02
but6mmorekxa [IOK
20 P
CHICHHE a1 https://m.edsoo.ru/4dfda618
but6mmorekxa [IOK
21 IT J
PaBiiIo JieHta https://m.edsoo.ru/bbc22726
22 WNunyktuBHOCTh. KaTymika bubmuoteka [IOK
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HHAYKTUBHOCTHU B LCIIU IMOCTOAHHOI'O
TOKa

https://m.edsoo.ru/621eae9d

SBnenue camounaykiuu. 3/C

bub6nmoreka [IOK

23
CaMOUHIYKIUU https://m.edsoo.ru/7ee60ca8
24 OHeprusi MarHUTHOTO NOJIsL KaTYIIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMArHMTHOE 110JIE https://m.edsoo.ru/b3cOad11l
bubnunoreka LIOK
25 Pemrenne
HICHHAC 3aAaT https://m.edsoo.ru/88f69d2b
26 O06o011eHre U cucTeMaTu3alus bubmmoreka [JOK
3HAHUM Mo Teme "DIeKTpoauHamMuKa" https://m.edso00.ru/76484025
97 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"OnexkTpoauHaMuka" https://m.edsoo.ru/8ae09b98
Konebarennpuast cucrema. CBOOOIHEIE
28 koneOanust. 'apmonnueckue bubnnorexa [JOK
-Hap https://m.edsoo.ru/7¢1db385
KOJIEOAHUS
29 KunemaTtndeckoe u TMHAMUYECKOE bubmmoteka IIOK
OIMCAaHUE KOJIEOATENBHBIX ABIKEHUI https://m.edso0.ru/87ce9498
DHepreTudeckoe onucanue. BeiBos
IUHAMHAYECKOT0 OIMMCAaHUS
30 TapMOHHYECKUX KOIeOaHU U3 UX bubnmorexa [IOK
P https://m.edso0.ru/e3c99692
SHEPreTUYECKOr0 U KHHEMAaTUYECKOTO
OITMCaHM
bubmmoreka IIOK
31 A Oanuii
MILIHTY 2 1 dasa Konebanuii https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJIeOaHUH.
39 [lepron ManbIx cCBOOOIHBIX bu6muoreka [JOK

K0Ie0aHnil MaTEMaTHYECKOTO
MasiTHUKa. [leproa cBOOOIHBIX

https://m.edso0.ru/e0399319
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KOJICOAHUH MPYKHUHHOTO MasiTHUKA

33 3aryxaromye KojaeOaHusl. bubnmnoreka HOK
BreinyxneHnsie konebanus. Pezonanc https://m.edsoo.ru/72e93d09
bub6nmoreka [IOK
34 ABTOKOJICOAHH https://m.edsoo.ru/6add2644
bu6nmorexa [IOK
35 Pemenue 3agaa https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
VYpok-koHpepeHuus "Mexanuueckue
36 K(f)ne6aHI/I:1b BpM ;:IKaJ'IBHBIX buGnuorexa [IOK
,},’ https://m.edso0.ru/8ef587be
MHCTPYMEHTaxX
O00011IeHNE U CUCTEMATHU3AIHS
37 3HaHUU 110 TeMe "MexaHndecKkue buGnuorexa [IOK
| https://m.edsoo.ru/eb84182f
KoJIeOaHus
DNEKTPOMAarHUTHBIE KOJICOAHMSI. bubnnorexa [JOK
38 "
KonebarenbHblit KOHTYD https://m.edsoo.ru/d4adabde
dopmyna Tomcona. CBA3L aMIUIUTYIBI
39 3a 1:1 : KOHJEHCcaTOpa ¢ aMILJIUT 0};7? bubnnorexa [JOK
pAA g p e https://m.edsoo.ru/093f9afl
CHUJIBI TOKA B KOJIeOaTeTbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUHU B bubmuoreka [IOK
uiealbHOM Kojie0aTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxarolme dJIEKTPOMArHUTHEIE
41 Kon}:(;aHIfj[ Brin >1<p €HHbIE Bubmiorexa OK
) YA https://m.edsoo.ru/5e668619
AJIEKTPOMArHUTHBIC KOJICOaHMS
IIepemennslit TOK. Pe3ucrop u
42 KOHIEHCATOP B I[ENN IEPEMEHHOTO bubnnorexa [JOK
g p B p https://m.eds00.ru/84836152
TOKa
43 Karymka MHIyKTUBHOCTH B LIENU Bbubmuoteka [IOK
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https://m.edsoo.ru/8ef587be
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IIEPEMEHHOI'0 TOKa

https://m.edsoo.ru/cfa307af

3akon Oma 1Sl JICKTPUYECKOM 1enn

bub6nmoreka [IOK

44
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MOoUIHOCTh MEPEMEHHOTO TOKA.
45 AMIUIMTYIHOE U NEUCTBYIOIIEE buGnuorexa [IOK
YA a yrom https://m.edsoo.ru/lcac6c4c
3HAYECHHUE CHUJIbI TOKA M HAMIPSHKEHUS
46 Pe3oHaHC B dJIEKTpUYECKON IIENU buGnuorexa [IOK
p H https://m.edso0.ru/087506df
bubnuoreka [{OK
47 P
CHICHHE 3a/1a https://m.edsoo.ru/a16836a4
Uneanpuslil Tpancdopmarop.
48 HHOI/BBO CTBE ne(be paqa Hp buGnuorexa [IOK
p a - TTEpeAl . https://m.eds00.ru/f97418ae
OTpeOICHUE DIICKTPUUSCKOW SHEPTHH
DKOJIOTUYECKUE PUCKU ITPU
[IPOU3BOJICTBE JIEKTPOIHEPTUU.
49 Kp BT Ha I/ICHOJ‘ILSO]faHI/ISI P buGnuorexa [IOK
YApTYP . https://m.edsoo.ru/a6f74d93
AIIEKTPOIHEPTHH B MIOBCEAHEBHOU
SKU3HHA
bubmmoteka IIOK
50 P
CHICHHE 3a/1a4 https://m.edsoo.ru/ee6677ed
bu6nmorexa LIOK
51 P
CHICHHE 3a/1a https://m.edsoo.ru/7cab59f8
O000I11IeHNE U CUCTEMATHU3ALHS
52 3HAHUHU 110 TeME "DIEKTPOMArHUTHEIE Bubmorexa IOK
p https://m.edso00.ru/401024a9
KoJsiebanus"
53 MexaHu4yecKkue BOJHEI. but6mmorekxa [IOK
XapaKkTepUCTUKU MEXAaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXAaHUYECKUX BOJTH bubnuorexa [JOK
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https://m.edso0.ru/d9ae1000

55 3ByK. XapaKTepUCTUKH 3BYKa bubmmorexa [JOK
Y. AGpaKTep Y https://m.edso0.ru/138b6f09
Undpa3syk u yiabtpassyk. lllymosoe bubmmoreka [JOK
56 .
3arpsA3HEHHUE OKPYKAOUIEH CPeJIbl https://m.edso00.ru/7380038f
bu6nunoreka LIOK
S Pemenne sanaz https://m.edsoo.ru/cfd918bf
58 DNIEKTPOMArHUTHBIE BOJHBI. bubmmoreka [JOK
N3nydyeHue 371eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprusi MEKTPOMArHUTHBIX BOJIH. bubnnoreka [JOK
CBoiicTBa 2JIEKTPOMArHUTHBIX BOJH https://m.edso0.ru/d01b818c
[Ikana 31eKTPOMAarHUTHBIX BOJIH.
60 [IpuMeHeHne 3JIeKTPOMarHUTHBIX bubmorexa HOK
P P https://m.edsoo.ru/49bel1f9e
BOJIH B TEXHUKE U OBITY
[TpuHIMIBEI paTuOCBI3U U
61 TeJNeBUICHUs. Painookanusi. bu6mmoreka IIOK
DNEeKTPOMarHUTHOE 3arpsA3HEHHE https://m.eds00.ru/9f96f1f8
OKPY’KaroIllel cpebl
62 KonTponbHas padbora no teme bubmmnoreka HOK
"KonebGanus 1 BoJaHBI" https://m.edso0.ru/4f7985a0
63 Cgert. 3aKOH NMPSMOIMHEHHOTO bubnnorexa [JOK
pacnpocTpaHeHus CBETa https://m.eds00.ru/f9566406
Pemenue 3a1ay Ha IpUMEHEHHE
64 3aKOHa MPSIMOJIMHEMHOTO bubmmorexa [JOK
P https://m.edsoo.ru/ea32d455
pacmpocTpaHEHHs CBETa
65 OTtpaxenue ceta. [limockoe 3epkaino. bubnuotexa [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
66 [Tpemomiienne cBeTa. AOCOTIOTHBIN 1 bubmmoreka [JOK
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OTHOCHUTEJIbHBIN MTOKa3aTellb
npenomiieHus. [lomHoe BHyTpeHHee
oTpaxxeHue. [IpenenbHblid yrou
MOJIHOTO BHYTPEHHETO OTPAXKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3agau Ha npuMeHEHUE

bu6nunorexa LIOK

67
3aKOHOB OTPMRCHHUA 1 HPETOMICHIA https://m.eds00.ru/49d830a9
CBeTa
Xop stydeit B mpusMe. Jucnepcust
N bubnuoreka [{OK
68 cBera. CIIOKHBIM cOCTaB OEJIOro CBETAa.
https://m.edsoo.ru/d8elc3be
LBer
69 JInn3pl. POKyCHOE PaCCTOSTHUE U bubnuorexa [IOK
OITHYECKAas CUja JIUH3bI https://m.edso0.ru/60441359
70 [TocTpoenue n300paxeHuii B TMH3aX U bubmmoreka [JOK
HX CUCTEeMaX. Y BEIMUCHHUE JIMH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 M300paKeHUI, IMOJTy4aeMbIX C bubmmorexa LIOK
p ’ yi https://m.edso0.ru/5a868f09
TTOMOIIBIO JTMH3
72 I'ma3 kak onruyeckasi cucrema bubmmorexa LIOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. IIpenensr
73 1| I/IMGHI/IMOJ;[TI/I Fe(l;)MJ;T WYECKOM bubmmorexa LIOK
P p https://m.edsoo.ru/cd174a10
OITHUKU
74 CKopocCTb cBETa U METO/IBI €€ bubmuoreka [IOK
U3MEpEHUs https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
& Jlucniepens ceera https://m.edsoo.ru/lel6ccbe
76 WnTepdepennus ceera bubmmorexa LOK

https://m.edso0.ru/5fc0c638
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KorepeHTHbie HICTOUHUKH. Y CIIOBUS

77 HaOJIIOJICHUS MAKCUMYMOB H bubmorexa [IOK
https://m.edso0.ru/c6416d48
MHUHHMYMOB
bubnuorexa [{OK
8 Penterme saat https://m.edSO(I)_.[ ru/3061de2b
bubnuorexa [{OK
7 lpuvenenue unrephepentun https://m.edso<])_.[ ru/668edbc8
bubnuorexa [{OK
80 Jugparis caera https://m.edso:)_.[ ru/12ed04b5
81 JudpakiuonHas pemeéTka. Y cloBue bubmmoreka [JOK
HAOJI0/IEHUS TTIAaBHBIX MAKCUMYMOB https://m.edso0.ru/f998d964
bubnuorexa [{OK
82 Pemenne sanas https://m.edso:;.[ ru/d58c41la
83 [TonepeyHOCTH CBETOBBIX BOJIH. Bbu6mmotreka [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/e9890fe9
bubmmoteka IIOK
84 Peenne 3axas https://m.edSO(])_.I ru/c56¢8158
85 CBeToBBIE BJICHUS B IPUPOJIE bubnxorexa LTOK
https://m.eds00.ru/0b36363d
86 O06o01eHre 1 cucTeMaTu3aIus bubmuoreka [JOK
3HaHui mo teme "OnTuka" https://m.edso0.ru/8a14748b
87 KonTponbHas padbora no teme bubmuoreka [IOK
«OnTuka» https://m.edso0.ru/82315dd4
['paHu1bl TPUMEHUMOCTH
88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubmuoreka [{OK
3JIEKTPOAUHAMUKA U IIPUHLIUIT https://m.edsoo.ru/c9bd77ch
OTHOCHTEIILHOCTH
89 [locTynartsl cnennanbHOU TeOpUn bubmuoteka [IOK
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OTHOCUTCIIBHOCTH

https://m.edsoo.ru/c56f05ch

[IpocTpaHcTBEHHO-BpEMEHHOM
untepBail. [IpeobpazoBanus Jlopenua.
VYcnoBue NpU4UHHOCTH.

bu6nmoreka IIOK

90
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ame/yIeHre BPEMEHH U COKPAIIEHUE
JUTAHBI
01 DHeprusi U UMITYJIbC PEASITUBUCTCKOMN bubnmnoreka HOK
YJaCTHIILI https://m.edsoo.ru/853a64fc
CBs3b MacChl C SHEPTUEH U
92 HMITYJbCOM PEISTHBUCTCKON YaCTHUIIBI bubmorexa [JOK
Y P HEL https://m.edso00.ru/b6258ffa
DHeprusi NoKos
93 PaBHOBECHOE TCILJIOBOE U3IIYUYCHUE bubmorexa [JOK
ya https://m.edsoo.ru/f54035a5
bubnuoreka [{OK
o4 3aKOH cMellieHns BitHa https://m.edso0.ru/1c5ff752
95 I'mnotesa M. Ilnanka o kBaHTax. bubmuoreka [{OK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubmmoteka IIOK
96
DHEprIT M HMIYIBC OTOHA https://m.edsoo.ru/7fb307ec
97 ®otosdp¢ext. OnbiTe A. T bubmmnoreka HOK
CroneroBa. 3akoHbl poTorpdexTa https://m.edsoo.ru/8c68e5b9
YpaBHeHnue DUHIITEHA 17151
98 dororddekra. "KpacHas rpanuma” bubmorexa [IOK
- RP P https://m.edso0.ru/01ef4556
doroaddexra
99 Hasnenue ceera. Omnbite [1. H. bubmmoreka [JOK
JleGenera https://m.eds00.ru/64b4f966
100 BoaHoBbIE CBOMCTBA YaCTHI] bu6nunorexa LIOK



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966

Bounsl ne bpoia. /InuHa BoJIHBI e

https://m.edsoo.ru/f59cfcec

. bubnuorexa [{OK
101 bpoia i pasmepe! 06Havcm https://m.edsoo.ru/5df8bafl
JIOKAJIN3aIUH JIBHKYIIECHCS YaCTHIIBI
102 KopmyckysipHO-BOJIHOBOM Tyain3m bubmorexa OK
PHyexyIip e https://m.edsoo.ru/8ccab62a
103 Judpakiuus 37eKTpOHOB Ha Bu6muotexa [JOK
KpHCTaIax https://m.edsoo.ru/30dbal8c
Crenuduka u3MepeHUuli B MUKPOMHUPE.
104 COO?H?HIGHI/M Helc))n e eHéHH(fCTef/'Ip bubmorexa HOK
N el https://m.edso0.ru/65783dec
I'eitzenbepra
bubnuoreka [{OK
105 Pemenne rpaguueckux sazad https://m.edso0.ru/e70195bd
N bubmuoreka [IOK
1 P
06 CHICHHE PactCTHbIX Salad https://m.edsoo.ru/ee9b3182
KontponbHas paboTa mo Temam: Bu6 10K
noIMoTeKa
1 7 n T " "K -
0 OCHOBHUC 0", "0p HYCKRYBPHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJTi3M
OMBITHI MO UCCIIEIOBAHUIO CTPOCHUS
108 aroma. IlmanerapHas Moelnbs aToMa bubmorexa HOK
. P s https://m.eds00.ru/312b750a
Pezepdopna
bu6nmorexa LIOK
109 Hoctynatet bopa https://m.edsoo.ru/404dfa9a
110 Buast ciektpoB. CriekTp ypoBHE# bubmmoreka [JOK
JHEpPruu aroMa Boaopoja https://m.edsoo.ru/cf74blla
111 CHOHTaHHOE U BBIHYKJICHHOE but6mmorekxa [IOK
W3JIyYEHHE CBETa https://m.edso0.ru/f945d85c
112 Jlazep bub6muoreka [IOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c

113

Hyxnonnas mozeins saapa

I'eitzen6epra-MiBanenko. 3apsa u
MaccoBoOe 4ucio sapa. M3otomnsl.

Pa,I[I/IoaKTI/IBHOCTB

https://m.edsoo.ru/2288a0c4

bubnunorexa LIOK
https://m.edsoo.ru/34adasde

114

3aKOH pal0aKTUBHOIO pacnaja.

CBoiicTBa HOHU3UPYIOIIETO
usny4yeHus. Biusnue

pPaarOaKTHUBHOCTHU HA KMBBIC

OpraHru3MBbI. Z[OSI/IMeTpI/ISI

bubnunoreka LIOK
https://m.edsoo.ru/aab98bef

115

116

117

118

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
SAnepusie cubl. Jledekt Macco spa.
S nepnblie peakuuu. AaepHeie
peaxTopsl. [IpoGiieMs! ynpaBiseMoro

TCPMOAACPHOT'O CHUHTEC3A.

DKOIOTrHYECKHE ACIIEKThI Pa3BUTHA

AJIEPHOMN SHEPrETUKH

Mertoast perucrpanuu u

UCCIIEIOBaHMS YJIEMEHTAPHBIX YacTHII.
@dyH1aMeHTaIbHbIE B3aUMOCHCTBUS.
bapuoHbl, ME30HBI U JIENITOHBI.
[IpencraBnenue o CtangapTHOM
Mozenu. KBapk-TiIrooHHas: MOzieNb

aJIpOHOB

®usuka 3a npeaenamu CtannapTHON
Mozenu. TéMHas MaTtepus U TEMHas
sHeprus. EnuncTBO pusnueckoit

KapTHUHBI MUpa

OTaIbl Pa3BUTHA aCTPOHOMUMU.

bubnunoreka LIOK
https://m.edsoo.ru/ff1758d0

bu6nmorexa LIOK
https://m.edsoo.ru/lac08a5b

bubnunorexa LIOK
https://m.edsoo.ru/c026fd37

bu6nunorexa LIOK



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

3HayeHUe aCTPOHOMUU

https://m.edsoo.ru/ad73e145

[TprMEeHUMOCTh 3aKOHOB (PU3UKU AJIs
00BsICHEHUS IPUPOJIbI KOCMUYECKHUX

bub6nmoreka [IOK

119
00BEKTOB. MeTo/1bl aCTPOHOMUYECKUX https://m.eds00.ru/39c44028
HCCIICIOBaHUI
CoBpeMeHHbBIC ONITHYECKHE
120 TEJIECKOIIBI, PAANOTEIECKOIIBI Bubmaorexa ITOK
-P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi acCTpOHOMUS
Bun 3Bé3nHoro He6a. Co3Be3nus,
121 SIPKUE 3BE3/bL, INIAHETHI, UX BUIUMOE bubmorexa HOK
p AL, ’ a https://m.edsoo.ru/aac588eb
NBIDKEHUE
Conneuynas cucrema. CoJHiie.
122 CoJHeyHast akTUBHOCTD. M CTOUHMK bubmorexa HIOK
. https://m.eds00.ru/22748eb4
sHeprun CoJiHIIA U 3BE3]T
3BE3/bI, X OCHOBHBIE
123 xapakTepuctuku. [luarpamMmma bubmmorexa [JOK
., PakTep o Snarp . https://m.edso0.ru/42169944
CIIEKTPAIILHBIHN KJIACC — CBETUMOCTD
124 3Be3bI T1aBHOM ITOCJIEA0BATEILHOCTH bubmorexa LOK
a a https://m.edsoo.ru/b3cb766¢
BnyTtpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIe MPECTABIECHUS O bubmuoreka [IOK
MIPOUCX 0K ICHUH U dBOJonUK CoJHIa https://m.edsoo.ru/d09da494
1 3BE311. DTanbl )KU3HU 3BE3]
Mieunsiii [1yre — Hama ['anakTuka.
126 Tumne! ramakTuk. YépHble ALIPHI B bubnnorexa [JOK
- ep AbIp https://m.edsoo.ru/7cd10a0a
SIpax TaJaKTHK
127 Bcenennas. Pacunpenne BeeneHHoi. bubnmnorexa [JOK

3akoH Xab6mna. Teopus bonbuioro

https://m.edsoo.ru/3dbdf0d2



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2

B3phbIBaA. PenukToBoe H3JIyUCHUC

128

129

130

Macmrabnas ctpykrypa BeeneHnoii.
MeraranakTuka

Hepeménnsie mpo0aeMbl aCTpOHOMHUHT 1

DuU3nYeCcKui MPAKTUKYM 110 TEME
"UccneqoBanue MarHUTHOT'O IOJIA
IMOCTOSTHHBIX MarHUTOB' WJIM
"UccnenoBaHue CBOMCTB
dbeppomMaraeTHKoB" UiIu
"UccnenoBanue ASHCTBHS
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

bub6nmoreka [IOK
https://m.edsoo.ru/ce234633

bub6nmoreka [IOK
https://m.edsoo.ru/d37d9ffe

bubnuoreka [{OK
https://m.edsoo.ru/67361aef

131

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue cuisl AMmepa" win
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuJibl TOKa" WU
"Onpenenenre MarHUTHOM MHAYKIIUU
Ha OCHOBE U3MepeHus cuibl Amnepa”

bubmmoreka IIOK
https://m.edsoo.ru/fcae91e9

132

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBaHue sSBICHUS

3JIEKTPOMAarHUTHOM MHIYKIUU'" WIIN 1
"Onpenenenrie MHAYKIIMA BUXPEBOTO
MardHMTHOTO mois"

https://m.edsoo.ru/c36658da

133

Pu3NYecKuil TPAKTUKYM I10 TEME
"UccnemoBanue SIBICHUS
camounaykiun" win "COopka Moienu
AJIEKTPOMArHUTHOIO reHeparopa"

but6mmorekxa [IOK
https://m.edsoo.ru/b8fh6391

134

®u3NYecKuil TPAKTUKYM 110 TEME 1

but6mmoreka [IOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

"N3mepeHue mepuojia CBOOOTHBIX
KOJIcOaHUI HUTSHOTO U TIPY>KMHHOTO
MAasiTHUKOB"

https://m.edsoo.ru/5d159d35

Pu3N4eCKU IPAKTUKYM 110 TEME

135 Mpeod . Bu6muotexa [JOK
eoOpa3oBaHHE dHEPIUU B
peobp b https://m.eds00.ru/a28026bd
IPYKUHHOM MasiTHUKE
DuU3nYeCKui MPAKTUKYM 10 TEME
"UccnenoBanue nepeMeHHOT0 TOKa
yepes M0CIEI0BATEIIbHO COCIMHEHHBIE
136 P esneTop” Bbu6mmoteka [IOK
KOHJIEHCATOp, KaTyLIKY U PE3UCT
H" P, RATYIEY 1 P P https://m.eds00.ru/89dc2d90
win "UccrnenoBanue paboThl
HMCTOYHUKOB CBETA B LIETIN
MePEMEHHOT0 ToKa"
DuU3NYECKU MPAKTUKYM 10 TEME
137 " P gMB OBOil bubmmoreka [JOK
3y4YeHHE [1apaMeTPOB 3BYKOBOM
i " P P e https://m.eds00.ru/b100661a
BOJIHBI
Du3nUeCcKUu IPAKTUKYM I10 TEME
"N3mepeHue nokasaresns nIpeaoMIeHUs
138 I,), "I . P bubnnorexa [JOK
crexna" win "lloayuenun
v https://m.edsoo.ru/42569eal
M300paKeHUs B CUCTEME U3 TUIOCKOTO
3epKajia v JUH3bI"
Pu3nYecKuil NPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH
139 (OKYCHOTO pacCTOSIHUS OT BEIlleCTBa bu6muoreka [JOK
(Ha mpuUMepe KUAKUX JIUH3)" UiIn https://m.edso0.ru/b879fb3f
"N3mepeHue pOKyCHOTO pacCTOSHUS
pacceuBaroIuX JINH3"
140 Ou3nyecKkuil NpakTUKyM IO TeEME bubmuoteka [IOK

"HaGnronenue qudpakumm,

https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
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https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
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https://m.edsoo.ru/8b7ac737

uHTEp(EPEHITNN U MOISIPU3AIAH
ceera"

141

Pu3n4eCcKUul IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJbCa U SHEPTUU
PENSTUBUCTCKUX YacTull (110
dororpadusM TPEKOB 3apsHIKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"

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

142

Pu3N4eCKu IPAKTUKYM 110 TEME
"U3mepenue noctosHHoi [lnanka Ha
ocHoBe uccienoanus Gporodrdpdexra"
wiu "HccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMOJ OT
HanpspKkeHus"

bubnunoreka LIOK
https://m.edsoo.ru/ebh916f82

143

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa
Pa3peKEHHOT0 aTOMapHOTO BOJIOPOA
U U3MepeHue noctosiHHoi Pundepra”

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

144

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa ¢ UCHOIB30BaHUEM J103UMeETpa”
wim "M3yuenue nornomenus 6era-
YacTHILL aTFOMUHUEM"

bubmmoteka IIOK
https://m.edsoo.ru/c3dabe6e

145

Pu3nYecKuil NPAKTUKYM 110 TEME
"HaOaromeuus 38€34H0T0 HeOa
HEBOOPYKEHHBIM I'J1a30M C
HCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
MIPWJIOKEHUN AJIs ONIPEACICHUS
MOJIOXKEHUS HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHBIE

but6mmorekxa [IOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
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co3Be3iusi CeBepHOro Mnoymapus u
spkue 38€3a61" win "HaOmroneHus B
teseckon JIyHbl, IJIaHET, TYMAHHOCTEH
U 3BE3THBIX CKOILICHUN"

O060011eHNEe U CUCTeMAaTU3aIIS
3Hanuil. Posib GU3MKK 1 aCTpPOHOMHH B

. . bubnuorexa [{OK
146 SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
N . https://m.edsoo.ru/ad6ddeed
COITMATbHOM U ATHYECKOM chepax
JIEATEeILHOCTH YeJIOBEKa
O06o001IeHe U CHCTeMAaTH3AIINS
147 3HaHuid. Postb 1 MecTo Gpusuku u bubmmoreka [JOK
aCTPOHOMHUHU B COBPEMEHHON HAay4YHOU https://m.edso0.ru/18f19f7c
KapTUHE MHpa
O0o001IeHe U CHCTeMAaTH3 AN
3HaHuil. Poss ¢pu3ndeckoi Teopun B
OpPMHPOBAHUH MPEACTABICHUH O
148 inﬁnqeixoﬁ Ka TEIHe MHPA, MECTO bubmorexa LOK
o b Pe, https://m.edsoo.ru/e7d400f4
buznyecKoil KapTUHBI MUpa B 00IIIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPECTABICHUN O IPUPOE
149 O00011eHNEe U CUCTEMATU3ALIS bubmmoreka IIOK
3HaHui no teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011eHNEe U CUCTEMATU3ALIS bu6nmorexa LIOK
3HaHu# 1o Teme "Kunemarnka" https://m.edsoo.ru/4e31b507
151 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HaHui o teme "JIuHamuka" https://m.edsoo.ru/2dfbafc5
O00011eHNEe U CUCTEMATU3ALMS
. " bubnuorexa [JOK
152 3HaHu# no Teme "CraTtuka TBEpPAOro

Tema"

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



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
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O00011eHUE U CUCTEMATU3ALMS

bubnunoreka LIOK

153 3HAHUH 10 TeEME "3aKOHBI COXPAHEHHUS
) P https://m.eds00.ru/32a4d1a0
B MEXaHUKE
O0001IeHNE U CHCTEMATH3AIUS it OK
154 3HaHui Mo teMme "OCHOBEI htPtIsz'I/P/IrZTee(;(:)(])_[ru ledd440ca8
MOJICKYJISIPHO-KMHETHYECKOM Teopru” T '
O000111eHNE U CUCTEMATU3 AL Eu6 OK
. HOIHOTEKA
155 3HaHUU 110 TeMe "TepMoauHaMuKa. } 1
S —- https://m.eds00.ru/c63f7¢10
O0600I11IeHNE U CUCTEMATU3AIUS
156 3HaHUM Mo Teme "ArperatHbie bubnnorexa [JOK
cocTtosguus Bellectsa. Pa3oBble https://m.edsoo.ru/1d36b5b1
nepexonr"
O000I11IeHNE U CUCTEMATU3ALUS
N Bubmunorexa IHOK
157 3HaHUH N0 TeMe "DIEeKTpUIecKoe 1
" https://m.edso00.ru/3bf0def9
rnoJje
O000111eHNEe U CUCTEMATU3 AL G OK
B 5 HOJIMOTEKA
158 3HaHuH 110 Teme "TloCTOSTHHBII 1
. https://m.eds00.ru/71453ee6
IIEKTPUUYECKUN TOK
O00011eHNEe U CUCTEMATU3ALIS G OK
. oTeKa
159 3HaHUU 110 TeMe "TOKHU B pa3IUUHBIX nommoreka L1
| https://m.edso0.ru/3d40077a
cpenax
160 O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK
3HaHWH 1m0 TeMe "MarauTHoe noie" https://m.edsoo.ru/3b4c06ae
PesepBHrIit ypok. O600IICHHE U
. bubmunoreka IHOK
161 cUCTEMATHU3aIHA 3HAHUH 10 TEME 1
" HeKTpOMATHHTHAS HHAYKIHA" https://m.eds00.ru/053e2248
162 PesepBHblit ypok. O60011eHNE U bu6muoreka [JOK



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
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CHUCTEMATH3AIMS 3HAHUA 10 TEME
"Mexanndeckue KoiaeOanusg"

https://m.edsoo.ru/d6310bfd

PesepBHeiit ypok. O600ICHHE 1

163 CHCTEMATHU3aLMs 3HAHUH 110 TEME bubnnorexa LHOK
: 5 g https://m.edsoo.ru/5e2bb83d
DNEKTPOMArHUTHBIE KOJICOAHS
PesepBHbIil ypok. O0001ICHHE U
CHCTEeMaTU3alMsl 3HaHUH 110 TeMe bubmuorexa [IOK
164 "
MexaHn4yecKHe U 3J1€KTPOMArHUTHBIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBurblii ypok. O00011I€HIE U
165 CI/ICTEM&TI/ISZP WS 3HAHWH 10 TEME bubnnorexa [JOK
" " B https://m.edso00.ru/52ad1603
Onruka
PesepBurblii ypok. O00011I€HIE U
P P . bubnnorexa [IOK
166 CHUCTEMATHU3aLUs 3HAHUHN 10 TEME
" | https://m.edso00.ru/Shec1c65
OcnoBel CTO
PesepBurlii ypok. O000111€HIE U
167 CHCTgMaTmZEHs[ 3HAHUH IT0 TEME bubmorexa HOK
" . " https://m.eds00.ru/f7¢59d38
KopmyckynsipHO-BOTHOBOH Ayanu3m
PesepBurlii ypok. O000111€HIE U
168 CI/ICTI;MaTI/BZp WS 3HAHWUH 110 TEME bubnuorexa [JOK
" 4 " https://m.eds00.ru/1f511654
dusznka atoma
PesepBHeiit ypok. O6001IeHNE U
CHUCTeMaTH3allusl 3HaHUH 10 TEME bubmuoreka [{OK
169
"®u3nKa aTOMHOIO Spa https://m.eds00.ru/905c5ce0
3JIEMEHTAPHBIX YACTHIL"
PesepBHbIil ypok. O000IIEHHE U
P P . bubmuorexa [{OK
170 CHCTEMAaTH3alus 3HaHUH 110 TeMe

"JneMeHTH! acTpodu3uku”

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME

170

16



IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YyJIbTAaThbl 0CBOCHUSN OCHOBHOM
oﬁpa3OBaTean0ﬁ NnporpaMmmal CpeaIHET0 o0mIero 06pa30Ba}mﬂ

10.1

10.2

10.3

10.4

10.5

JleMOHCTpHpOBaTh HA MpPUMEpPaxX PoJib U MECTO (U3UKU B (OPMHPOBAHUU
COBPEMEHHOM HAYYHOM KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU
Y TEXHOJIOTHUH, B IPAKTUYECKON AEATEIbHOCTH JIIOIECH

Y4uThIBaTh TPAHUIBI TPUMEHEHUS HM3YYCHHBIX (PU3NUECKHX MOJICIEeH:
MaTepHuaibHas TOUKa, HHEPIHAJIbHAs CHCTeMa OTcuéTa, abCOMIOTHO TBEPI0L
TEJIO, UJICATBHBIN Ia3; MOJEIU CTPOCHUS ra30B, JKUIKOCTENW U TBEPABIX TEll,
TOYCUHBIN AIEKTPUICCKHUH 3aps]l — MPH pelIcHUH (PU3UYECKHUX 3a71a4

Pacnio3naBath ¢usnueckue sBneHus (Mporecchl) U OObSICHITh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJPHO-KUHETUUYECKOW TEOpUU CTPOEHUS
BEIIECTBA M DJJEKTPOJAMHAMHUKU: PABHOMEPHOE M PaBHOYCKOPEHHOE
NPSIMOJIMHEMHOE JIBM)KCHHE, CBOOOJHOE TaJeHUE TeJ, IBWIXKEHHUE 10
OKPYXKHOCTH, WHEpIHs, B3aWMOJCHCTBHE Tel; AUQPQy3usi, OPOYHOBCKOE
JBIDKEHHUE, CTPOCHHUE KUAKOCTEH U TBEPABIX TEJ, U3MEHEHHE Oo0BEMa Tel
Ipy HarpeBaHUM (OXJIaXJEHHUU), TEIUIOBOE paBHOBECUE, HCIapeHue,
KOHJIEHCAllUs, TUIABJICHUE, KPUCTAJUIN3alMs, KAIIEHUE, BIaXKHOCTh BO3/lyXa,
MOBBIIICHHUE JABJICHUS T'a3a PU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b
MEXIy MapaMeTpaMy COCTOSIHUS ra3a B U30IPOLIECCAX; dIEKTPU3ALUs Tel,
B3aUMO/ICHCTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JBUKEHHUE, HCMOIb3Ys (U3NYECKUE BETUUYHUHBIL:
KOOpPJIMHATA, IIYTh, [IEPEMEILEHUE, CKOPOCTb, YCKOPEHHUE, Macca Tella, CUIIa,
UMITYJIbC ~ TeJla, KUHETUYEeCKas DHEpPrus, IIOTCHUUAaIbHAs DJHEpIUs,
MexaHu4deckass paboTa, MeXaHHWYecKas MOIIHOCTb, TpU  ONHMCAHUU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIOJB3YEMbIX BEJIMYMH, UX
0003HaYeHHs] W EIWHUIBI, HaXOAWUThb (OPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
(bu3NYECKYI0 BEIMYUHY C APYTUMU BEIUYUHAMU

OnuceiBaTh M3YYEHHBIE TEIUJIOBBIE CBOMCTBA TE€N W TEIUIOBBIE SIBIICHUSA,
UCTIONB3YS (M3MUECKHe BETUYHMHBL: JaBJICHUE Ta3a, TeMIepaTrypa, CpeaHss
KHUHETHYeCcKas SHEPTUst Xa0THYECKOTO JBUKEHUS MOJIEKYII,
CpPEIHEKBaJ[paTUYHASI ~ CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSISI dHEprus, pabora raza, KOI(GOUIMEHT IOJE3HOTO IACHCTBUS
TEIJIOBOTO JBUTATEIIS, TIPU OMKMCAHUM MPABHIIBHO TPAKTOBATH (DH3MUECKUIA
CMBICT UCHOJB3YEMbIX BEIMYMH, UX OOO3HAUEHUS U E€IUHUIBI, HAXOIUTh
dbopMyIbl, CBS3BIBAIONIME JAaHHYIO (DU3UYECKYI0 BEIMYUHY C JIPYTHMH
BEJIMYMHAM

10.6

OnuceiBaTh ~ M3y4YCHHBIE  JJCKTPUYECKHE  CBOIMCTBa  BEIIECTBA |
AJICKTPUYECKUE SIBJICHUS (IIPOIIECCHI), UCIIONB3Ys (PU3NUECKHE BEITUYHHBI:
ANEKTPUUECKUI  3apsil, DIIEKTPHUYECKOE II0JIe, HAmpsHKEHHOCTh IO,




MOTEHIIUAJ, Pa3HOCTh MOTCHIIMAJIOB; MIPH ONMKUCAHUU MPABUIBHO TPAKTOBATH
(bu3nYeCKuil CMBICIT HCTIONIb3yEeMbIX BEJIMYUH, UX 0003HAUEHHUS U €IUHULIBI,
yKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIIME MAaHHYIO (U3UYECKYI0 BEIMYHUHY C
JIPYTMMU BETUYMHAMU

10.7

aHATU3UPOBATh (PU3UYECKHE MPOLECCH U SBICHUS, HCIIONB3Ys (PU3NYECKHEe
3aKOHBl U NPUHIMUIBL 3aKOH BceMupHoro tsarotenus, I, Il u Il 3akons!
HproTOHA, 3aKOH COXpaHEHHs] MEXaHUYECKOW SHEPruu, 3aKOH COXpPaHEHMs
UMIIYJIbCa, MPUHLMI CYNEPHO3ULMHM CWJI, [PUHLMI  PaBHONpPABHS
UHEpUUAIBHBIX CHUCTEM OTCUETA; MOJIEKYJIIPHO-KHUHETHUYECKYI0 TEOPHIO
CTPOEHHUSl BELIECTBA, TI'a30Bbl€ 3aKOHbI, CBA3b CpPEAHEH KHHETHYECKOM
OHEPTUU TEIUIOBOTO JBWKEHHS MOJEKYJI C aOCONIOTHOW TeMIlepaTypoHu,
NEepBBIH 3aKOH TEPMOJUMHAMHMKHU; 3aKOH COXPAHEHMs 3JIEKTPUYECKOrO
3apsna, 3akoH KynoHa; mpu 3TOM pasiauyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXKEHHUE M YCIIOBUS (FpaHHULbI, 00JacTH)
IPUMEHUMOCTH

10.8

10.9

10.10

10.11

10.12

10.13

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3nuuyaTh  yCJIOBUS MX  0€30IacHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU |
MPOIIECCOB C UCIIOJIB30BAHUEM TMPSMBIX U KOCBEHHBIX N3MEPEHHUIA; IPU ITOM
dbopmynupoBath npobieMy (3a1ady) U TUIOTE3y YYEOHOTO PKCIIEPUMEHTA,
coOMparh YCTAaHOBKY W3 IMPEIJIOKEHHOTO 000PYIOBaHUS, TIPOBOJIUTE OIIBIT
1 (GOpPMYJINPOBATH BBIBOJIBI

OcymiecTBIATh MpsIMblE U KOCBEHHBbIE M3MEpEHMsI (PU3NYECKUX BEIUYUH;
OpU 3TOM BBIOMpaTh ONTUMANIBHBIA CHOCO0 M3MEpPEHHsS U HCIOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCMMOCTH  MEXAY (PU3UYECKUMH  BEIMYMHAMH  C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUW; MpU OSTOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpPOBATh  pE3ylbTaThl  TOMYyYEHHOW  3aBUCHUMOCTH
bu3NYECKUX BEIWYUH B BUAC TAaONHIl U TpaduKOB, NIelaTh BBIBOABI IO
pe3ysibTaTaM HCCIeI0BaHUs

Cobmronats mpaBuia 0€30MacHOTO TPYAa MPH NMPOBEICHUN UCCIIEOBAaHHM B
paMkKax  y4eOHOrO  SKCIEepHUMEHTa, y4eOHO-HMCCIIEeOBATENbCKONH U
IIPOEKTHOM AESITEIBHOCTH C MCIOIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U
71a00paTOPHOTO 000PYIOBAHUS

Pematp pacu€rTHble 3aauyu C SBHO 3a/JaHHOM (U3NYECKOW MOMAENBIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4¥l BBIOUPATh (PU3UYECKYIO MOJEIb, BBIACIATh (PHU3UUYECKIE BEIUYUHBI
U (QopMynbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATh PEAIbHOCTh MOJYYCHHOTO 3HAYCHUS (PU3NIECKON BETHUNHBI

10.14

Pemars KaueCTBEHHBIC 3a/1auH: BBICTPauBaTh JIOTUYECKH
HEMPOTHUBOPEUUBYIO IIETIOYKY pACCYXKICHHM C ONOpOH Ha U3YYCHHbBIE
3aKOHBI, 3aKOHOMEPHOCTHU ¥ (PU3UUECKHE SBICHUS




10.15

10.16

Hcnonp3oBaTh  mpH  peHIEHWH  y4yeOHBIX  3aJad  COBPEMEHHbBIE
UH(OPMALlMOHHBIE  TEXHOJOTHMH Ui  TOUCKA, CTPYKTYPHUPOBAHUS,
UHTEPIPETAllMd U TPEACTaBICHUS Yy4eOHOH U HAyYHO-TIONMYJSPHOU
uH(pOpMallMK, TOJTYYEHHONH W3 pa3IUYHbIX HCTOYHUKOB; KPUTHYECKU
aHAIM3UPOBATH MOJTy4aeMylo HH(OPMALIHIO

[IpuBoAMTH MpUMEPHI BKJIaa POCCUHCKUX U 3apyOS)KHBIX yUEHBIX-(DHU3HKOB
B Ppa3BUTHE HAyKH, OOBSICHEHHE IPOLECCOB OKPYXKAIOIIEro MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

Hcnonk30Barh TeOpeTHYECKUE 3HAHUS N0 (U3UKE B IMOBCEIHEBHOW KHU3HU
uis  obecriedeHrs: 0Oe30macHOCTH TpU  obOpamieHHMH ¢ npubopamu U
TEXHUYECKMMHU YCTPONCTBAMH, JJIsl COXPAHECHHUS 3JI0POBbsl M COOJIIOJICHUS
HOPM 9KOJIOTHYECKOT0 MOBEICHUS B OKPYKAKOLICH cpezie

10.18

11 KJIACC

PabGorare B rpymnme C BBIIOJIHEHWEM pPA3IMYHBIX COLMAIbHBIX POJIEH,
IUTAHUPOBATh pabOTy IPYyMIIbl, PAlMOHAIBHO PACHpPENesaTh 00I3aHHOCTU U
IUJIAHUPOBATh JICATEIIBHOCTh B HECTAHJAPTHBIX CHUTYalMsX, aJCKBaTHO
OLICHUBATh BKJAJ KaXJIOr0 U3 YYAaCTHUKOB TIPYyIIbl B peUICHUE
paccMaTpuBaeMoii MpoOIeMbl

Kon
NpoBepPsSieMOro
pe3yabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
0o0pa3oBaTeJLHOI NPOrpaMMBbl CpeiHero o01ero odpa3oBanusi

111

JleMoHCTpHpOBaTh Ha MpPUMEPAX pPOJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOI Hay4yHOUW KapTUHBI MUPA, B Pa3BUTHUH COBPEMEHHON TEXHUKU
U TEXHOJIOTUH, B TNPAKTUYECKOW NEATEIBHOCTH JIOAEH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKON KapTHHBI MUpa

11.2

Y4YHUTHEIBATH TpaHUIbl TPUMCHCHHUA H3YUYCHHBIX CbI/IBI/I'—IeCKI/IX MO)ICJ'ICI\/'K
TOYCUHBIN 3J'I€K'I‘pPI‘—I€CKHfI 3apsan, sdA€pHad MOACb aToMa, HYKIOHHas
MOZCIIb aTOMHOTIO Aipa IMPpU pCHICHUA (I)I/I3I/I‘-ICCKI/IX 3aga4d

11.3

Pacno3naBath (uznueckue sBIeHUS (MPOLECcChl) U OOBIACHATh UX Ha OCHOBE
3aKOHOB JJIGKTPOJMHAMUKHA ¥ KBAaHTOBOW (DU3WKU: DIIEKTpUYECKas
MPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEHCTBUS
TOKa, B3aWUMOJICHICTBHE MAarHUTOB, YJIEKTPOMAarHUTHAs WHAYKIUS, JeHCTBHE
MarHUTHOTO TOJS Ha MPOBOJAHMK C TOKOM W JBIKYIIUICS 3apsn,
3JIEKTPOMAarHUTHbIE KoJIe0aHus u BOJIHBI, IpSMOJIMHEHHOE
pacrpoCTpaHeHHE CBETa, OTPaXXeHHE, MpeloMIeHue, HHTepdepeHuus,
Tudpakuus U MOJIIpU3alus CBETa, AUCIEPCUsl CBETa, (POTOIICKTPUUESCKUN
s dext (PpororddexT), cBeTOBOE MaBieHNE, BOSHUKHOBEHUE JTUHEHYIATOTO
CIeKTpa  aToMa  BOJOpOJAa,  €CTeCTBEHHas M HCKYCCTBEHHas
PaMOaKTUBHOCTh

11.4

OnuceIBaTh HU3YYCHHBIC CBOMCTBa BCIICCTBA (aneKTquecxne, MAarHuTHBIC,




ONTUYECKUE, DJEKTPUUYECKYI0 MPOBOAMMOCTb PpA3IMYHBIX Cpel) U
JNIEKTPOMArHUTHbIE  SIBI€HUS  (IIPOLIECCHI), HUCHONB3YS  (U3HUECKUE
BEJIMUMHBI: JIEKTPUUYECKUI 3aps]], CHJIa TOKA, SJIEKTPUUECKOE HANPsKEHNUE,
ANEKTPUYECKOE COMPOTHUBIIEHUE, pa3HOCTh moreHuuaios, JJIC, pabora
TOKa, WHAYKIMS MarHUTHOro mons, cuina Awmrmepa, cuia JlopeHua,
MHAYKTUBHOCTb KaTYILKH, SHEPIUs 3JIEKTPUUECKOTO U MAarHUTHOIO IOJIEH,
NEepuoJl U YacToTa KojeOaHWH B KoyieOaTelIbHOM KOHTYpE, 3apsia M cuja
TOKa B TIPOIECCEe TapMOHHUYECKHX OJIEKTPOMArHUTHBIX KOJIeOaHUH,
¢okycHOE paccTOsIHHE M ONTHYeCKas CHia JIMH3BI, TPH OMHCAHUH
NPaBWIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIIOJIB3YEMBIX BEJIMYHMH, UX
0003HaYeHHs] U EIMHMIIBI; YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE JAHHYIO
(buU3NYECKYIO BEIUYUHY C APYTUMU BETHUNHAMU
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11.6

OnuceIBaTh HU3YUCHHBIC KBAHTOBBLIC ABJICHHUA MW IIPOLCCCHI, HCIIOIb3Yys
(1)I/I3I/I‘~I€CKI/I€ BCJIMYHHBI: CKOPOCTD 3JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBL
U YacCcTOTa CBCTA, SHCPTUA U HMIIYJIBC (I)OTOHa, nepuoa 1moJrypaciazaa,
OHCPIrusa CBsA3HM ATOMHBIX AACP, IPHU OIMMCAHHH IIPABUJIBHO TPAKTOBATbH
(1)1/1314%01(1/1171 CMBICJI UCITIOJIB3YEMbIX BCINYNH, UX 0003HaYEHHS U CAHMHUIIBI,
YKa3bIBaTb (1)OpMy1'H:>I, CBA3BIBAIOIIUC JAHHYIO (I)I/IBI/I‘IGCKYIO BCJIIMYUHY C
APYruMHu BCIIMUUHAMU, BBIUUCIIATH 3HAUCHUC (1)I/ISI/I‘IGCKOI71 BCINYHHBI

AHanu3upoBath (U3NYECKHE MPOLECCH U SIBIEHHS, UCIONIb3Ys (pru3nueckue
3aKOHBl W NpUHOUINBL 3akoH OMa, 3aKOHBI IIOCIENOBAaTENbHOIO U
NapaJuIeIbHOTO COEIMHEHNUS IPOBOIHUKOB, 3ak0H /[xoyinsa — Jlenna, 3akoH
JIEKTPOMAarHUTHOW MHAYKLNHU, 3aKOH NPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI NPEJIOMIICHUS CBETa, YpPaBHEHUE
OiHmTeiHa a  (QoTtorddekra, 3aKOH COXpAaHEHUS DSHEPIuu, 3aKOH
COXPaHEHMsI UMITyJIbCa, 3aKOH COXPAHEHHs JJIEKTPUYECKOIo 3apsijia, 3aKOH
COXpPaHEHMsI MAacCOBOIO 4YHcla, MOCTyNaTel bopa, 3aKOH pajnOaKTHBHOIO
pacmnaja; IpU 3TOM pa3iavyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE€  BBIpaXEHHWE M YCIOBHsS  (TpaHHIbI,  00JacTy)
IPUMEHUMOCTH

11.7

11.8

11.9

Ompenenarh HampaBiI€HHWE BEKTOpa HWHAYKIIMA MAarHUTHOTO  TIOJIS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTh H300pakeHHE, CO3JaBacMOE IJIOCKHM 3€pPKajoM,
TOHKOM TUH30U

BBIOMHATE AKCHEPUMEHTHI MO0 HMCCIEAOBAaHUIO (DU3MUECKUX SIBICHUH U
MPOLIECCOB C UCMOJIB30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUI; TIPU 3TOM
dbopMynupoBath npodiemy (3aady) U TUNOTE3y Y4eOHOTO SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO 000PYI0BaHUS, POBOJUTE OIBIT
1 GOPMYIUPOBATH BBHIBOJIBI

11.10

OcymiecTBIATh NpsMBbIE M KOCBEHHbIE M3MEpPEHUs (DU3MYECKHX BEIUYUH;
OpU 3TOM BBIOMpATh ONTUMAIIBHBIA CIOCO0 HM3MEPEHHS W HCIIOJIb30BaTh
U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

I/ICCJ'IG,I[OBaTI) 3aBHCUMOCTHU (bl/ISI/ILIeCKI/IX BCJIIMUMH C HCIOJIb30BAHUCM




OpPSAMBIX W3MEPEHUH; MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHUPOBATH
pe3yibTaThl IOJIyYEHHOM 3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BHJIE
TaOIMI U TpaUKOB, AETATh BBIBOABI [10 pe3yJbTaTaM HCCIeI0BaHUS

11.12

Cobmronats mpaBuia 0€301MacHOTO TPy MPH MPOBEICHUN UCCIICAOBAHHH B
pamMkKax  y4eOHOTO  OJKCIEpUMEHTa, Yy4eOHO-HCCIEIOBAaTENbCKOW U
NPOCKTHOM ACATEIBHOCTH C UCIOJIb30BAHUEM U3MEPUTEIIbHBIX YCTPOMCTB U
71a00paTOPHOTO 000PYIOBAHMS

11.13

Pemate pacuérHble 3a7ayM ¢ SBHO 3aJaHHOM (DU3MUYECKOW MOJIENbIO,
UCTIONB3Ys (PM3UYECKUE 3aKOHBI M MPUHLMIIBI, HA OCHOBE aHAJHM3a YCIOBUS
3a/1a4¥ BBIOUPATh (PU3NYECKYIO MOJIEIb, BBIACIATh (PH3UUECKIE BEIUYUHBI
u (opmynsl, HeoOXOAMMBbIE A €€ pemeHHs, MPOBOJAUTH PACUETHl |
OLICHUBATh PEATLHOCTH MMOJIyYEHHOTO 3HAYCHUS (PU3UUECKON BEITMUMHBI

11.14

11.15

11.16

11.17

11.18

Pewats Ka4eCTBECHHBIC 3a/1a4u: BBICTPAUBaTh JIOTUYECKH
HEIIPOTUBOPEUYMBYIO IENOYKY pACCYKACHHM C ONOpPOM HAa HU3Yy4YCHHBIC
3aKOHbI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBJICHUS

Hcnonb3oBaTh  HOpU  pelleHMH  y4eOHBIX  3ajjad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJIOTMM Ui IOMCKa,  CTPYKTYPUPOBAHUS,
UHTEpPIpPETallUd U TPEACTABICHUS Yy4eOHOM U HayyHO-TIONYJSpHOU
UHPOpPMALIMK, TOJYYCHHOW U3 pa3IUYHBIX HMCTOYHUKOB, KPHUTHUYECKH
AHAIM3UPOBATH MOJIyYaeMyt0 HH(OPMALIHIO

OOBSCHATh TPUHIMIBI JEHCTBUS MAaIMH, NPUOOPOB U TEXHHUECKUX
YCTPOMCTB; pa3auyarh YyCIOBUS UX O€30MacCHOTO HCIOJIL30BaHUS B
MMOBCEIHEBHOW KU3HU

[TpuBOANTE pUMEPHI BKJIaJia POCCUHCKUX U 3apYOEKHBIX YUEHBIX -(DU3UKOB
B Da3BUTHE HAyKH, B OOBSICHEHHE NPOLIECCOB OKPYXKAIOLIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI

Hcnonp3oBath TeopeTnyeckue 3HaHUS MO (U3UKE B MOBCEAHEBHOM KU3HU
uis  obecriedeHus Oe30macHOCTH Tpu  obOpamieHuH ¢ npubopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, Ui COXPAHEHUs 3/10pOBbS M COOIIOECHUS
HOPM DKOJIOTUYECKOTO MOBEACHMSI B OKPYKAIOLIEH cpeze

11.19

PaGoraTte B rpymnme C BBIIOJHEHHUEM pA3IUYHBIX COLMAJIBHBIX pOJIEH,
IUTAHUPOBATh PabOTy TPYMIbI, pAalMOHATIBHO PacHpesesTh 00s13aHHOCTU U
IJIAHUPOBATh JEATEIIBHOCTh B HECTAHAAPTHBIX CHUTYalUSX, aJEKBaTHO
OLICHUBATh BKJAJ Ka&XJIOrO0 U3 YYAaCTHUKOB TpYyIIbl B peLICHUE
paccMaTpuBaeMoi MPoOIEeMBI



MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
paszjiena

Koxa npoBepsiemoro
3J1eMeHTa

IIpoBepsiemMble 3J1eMeHTHI COleP:KAHUS

OU3NKA 1 METOJAbI HAYYHOI'O I[IO3HAHU A

11

1.2

@dusuka — Hayka o npupone. Haydnble meTonsl
MIO3HAHUS OKPY>KaIOILEro Mupa. Ponb
AKCIIEPUMEHTa M TEOpUU B IPOLECCE IO3HAHMS
IPUPOBL. DKCIIEPUMEHT B (PH3UKE

MogenupoBanue  (uU3MYECKMX ~ SBICHUH U
nporieccoB. Hayunble rumote3sl. ®dusnyeckue
3aKOHBl H TEOpuUu. ['paHHMIBl TPUMEHHUMOCTH
¢u3nveckux 3akoHOB. [IpHHIMI COOTBETCTBHL.
Pore m wmecto ¢msukn B opmupoBaHUH
COBPEMEHHOM  HAy4yHOM  KAapTHHBI MHUpa, B
HPAaKTUYECKOH 1eATEIbHOCTH JIF0AeH

2.1

MEXAHUKA

#H#HPart##KITHEMATUKA

211

Mexannueckoe — nBukeHue.  OTHOCUTENIBHOCTD
MexaHuyeckoro JBwkeHus. Cuctema OTcuérta.
Tpaexropus

212

2.13

214

[Tepememienne, CKOpPOCTh (CpelmHsii CKOpPOCTD,
MI'HOBEHHAsi CKOPOCTh) M YCKOPEHHE MaTepHUaIbHOU
TOYKH, UX HpO@KHI/II/I Ha OCH CUCTCMBbI KOOp)II/IHaT.
CroxeHue nepeMeneHnii 1 CI0KeHHE CKOPOCTEN

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIUHENHOE
nBKeHue. I'paduku 3aBUCUMOCTH  KOOpJMHAT,
CKOpPOCTH, YCKOpPEHHs, INyTH U IepeMeIIeHUs
MaTepUalIbHON TOYKH OT BPEMEHHU

CBoOoHOE majieHue. Y CKopeHrne cBOOOTHOTO
naJicHus

2.15

KpuBonumnelinoe JIBUJKECHHE. PaBHOMEpHOE
JIBUOKEHUE MATEPHAIBHOM TOYKU IO OKPYKHOCTH.
YrnoBas cKOpOCTh, TUHEWHAs CKOpocTh. llepuon u
yacToTa. L{eHTpocTpeMUTENBHOE YCKOPEHUE

2.1.6

TexHUUeCcKHe YCTPONCTBA: CHHAOMETD, IBUKEHUE
CHapsJI0B, LIETIHbIE U PEMEHHBIE Tepeaavu

2.1.7

[Ipaktuyeckue paboThl. V3mMepeHHEe MrHOBEHHOMU
ckopoctd. MccienoBaHue COOTHOLIEHHS MEXKIY
IIyTAMH, IPONICHHBIMU TEJIOM 3a




2.2

[I0CJIEI0BATENIbHBIE PABHBIE IPOMEXYTKH BPEMEHU
IIPU PaBHOYCKOPEHHOM JIBMDKEHUHM C HAadaJabHOU
CKOPOCTbIO, PaBHON HyJ0. 3ydeHune NIBHKEHUS
HIapuKa B BA3KOM JXKUIKOCTU. V3yueHune IBHKEHMS
Tena, OPOIIEHHOTO TOPU30HTATBHO

#H#Par### JUHAMUKA

221

2.2.2

[Ipunmun otHocuTenbHOCcTH ['anmunes. IlepBsiit
3akoH HerotoHa. MHepuuanbHble CHCTEMBI OTCUETA

Macca tena. Cuna. [IpuHuun cynepno3uiuu cuil

2.2.3

Bropoii 3akoH HproToHaA 11 MaTepUanbHON TOYKHU
B nHepuuanpHoil cucreme orcuéra (MCO). Tperuit
3akoH HploTOHa [171s1 MaTeprallbHbIX TOYEK

224

2.25

3akoH BceMHpHOro TsAroteHus. Cuna TSXKECTH.
[TepBas kocMuyeckas ckopocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHHUs
CKOJIbXKEHHUS U cuia TpeHus nokos. Koaddumument
Tpenus. Cuiia CONPOTUBIICHUS TIPU IBHKCHHUHU TeJa
B )KHJIKOCTH HJIU Ta3e

2.2.7

2.2.8

2.2.9

[ToctynarensHOe ©  BpaliareIbHOE  JBUKCHHE
a0COJIIOTHO TBEPJIOTO Tela

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpalICHUs.
[I;meyo cuibl. YcCioBusi paBHOBECUS TBEPAOrO Tesa
B ICO

Texanueckue YCTpOMCTBA: NOIIUITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[Ipaktuueckue paboTel. M3ydeHue IBHKEHHS
Opycka MO HaKJIOHHOM IMJIOCKOCTU MOJ JAEHCTBUEM
HECKOJBKMX cuil. lccnenoBanne 3aBUCUMOCTH CHJ
YOPYroCcTH, BO3HUKAKIMIMX B 1edopmMupyeMon
NPYXUHE U PE3HHOBOM 00pasiie, OT BETUYUHBI UX
nedopmaruu. MccnenoBanue ycloBUM paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

2.3

###Par#H#3AKOHBI COXPAHEHHMA B MEXAHUKE

231

I/IMHy.]'IBC MaTepHaHLHOﬁ TOYKH, CHUCTCMBI
MaTCpHAJIBHBIX TOUYCK. I/IMHy.]'H)C CHJIbI 1 UIBMCHCHUC
HMITYyJIbCa TCJia

2.3.2

3akoH coxpaHeHus umiyibca B MCO. PeaktuBHoe
JBUKECHHE

2.3.3

Pabora cuiier

234

MOIIHOCTD CHJIBI




Kunernyeckass dHeprus MaTepuUalbHONM TOYKH.

235 Teopemao KMHETUYECKOM DHEPIUU
ITorenumanpHas sHeprus. [loTeHnnanbHas dHeprus
236 yhpyro neGpopMHUpPOBaHHON MPYKHUHBI.
o [MoTeHumanbHas SHEPrus Tena BOIM3H
MOBEPXHOCTU 3eMITH
[TorennuanbHble U HEMOTEHLMAIbHBIE CUIIbl. CBS3b
537 paboThl HEMOTEHIUAIBHBIX CHJI C HM3MEHEHUEM
o MEXaHUYCCKOW OSHEPrUM CHUCTEMbI TEI. 3aKOH
COXpaHEHHsI MEXaHUYECKOH SHEPTUH
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHudyeckne  yCTPOWCTBA:  JBM)KEHHME  PakeT,
o BOJIOMET, KOIIEp, NIPYKUHHBIN MUCTOJIET
[TpakTuyeckue paboThl. Mi3yueHue cBS3H CKOPOCTEH
5310 TeJ TpU HeympyroMm ynape. McciemoBaHue cBsi3u

paboOThl CHJIBI C H3MEHEHHEM MEXaHMYECKOM
SHEPIUHU Tea

3.1

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA
#iH#Par###OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUN

3.11

OcHoBHbIE MTOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM TEeOpuu. BpOoyHOBCKOE IBUKEHUE.
Hudbdyzus. Xapaxrtep JIBUKEHUS u
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA

3.12

3.1.3

Mopenu cTpoeHHusl ra3oB, KUAKOCTEH W TBEPABIX
Tell U OOBICHEHHE CBOMCTB BEIECTBA HAa OCHOBE
STHUX MOJIEJIeN

Macca  Monekyd. KonunuectBo BEILIECTBA.
[TocTostHHast ABoraapo

3.14

TermmmoBoe  paBHOBecue. Temmepatypa u €€
n3mepenue. [llkana remneparyp Llenbscus

3.15

3.1.6

3.1.7

Mopene wnaeansHOro rasa. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUUECKON TEOpUH HUACAIBHOTO
rasa

AOcomoTHas TeMIeparypa Kak Mepa CpeaHei
KMHETUYECKOW DHEPIUU  TEIUIOBOTO  JBUKCHMS
yactul rasza. [llkana remneparyp KenbBuna
VpaBuenne Kianelipona — MeHnneneeBa. 3akoH
JanproHa

3.18

I"azoBbIe 3ak0HBI. M30mponiecchl B UI€AIBHOM Ta3e
C MOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA: M30TEPMA,
M30X0pa, n300apa




3.2

3.3

3.1.9

TexHUYECKHE YCTPOUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[TpakTrueckue padboTel. M3mMepeHnne macchl Bo3ayxa
B KJaccHOW komHate. McciegoBanne 3aBUCHUMOCTH
MEXIy TapaMeTpaMH COCTOSHHS Pa3peKEHHOTO
rasza

OCHOBbI TEPMOJIMHAMUMKNU

3.21

TepmonnHamuyeckas CHCTEMA. BuyTtpeHHss
SHEPTUS TEPMOAMHAMUYECKON CHUCTEMBI U CITOCOOBI
e€ u3MeHeHUs

3.2.2

3.2.3

3.24

3.25

3.2.6

KonuuectBo Temnotel M  pabora. BuyTpeHHss
DHEPIUs OJHOATOMHOI'O UAEaIbHOIO rasa

Bunsr TeIUTIONePe1aun: TEIJIONPOBOAHOCTb,
KOHBEKIIMSI, U3dy4yeHHe. TemnoéMKocTh Tena.
VYnaenpHas  TEINIOEMKOCTL  BemiecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPH TEIJIONepeade

[lepBbiii 3akoH TepMoauHaMUKH. [IpumeHeHHe
MEPBOro 3aKOHa TEPMOJMHAMUKH K HU30IPOLIECCaM.
['padmyeckas uHTEepnperanus paboTh ra3a

Tenmosrie MAaIIIUHBI. [TpuHIIUTIBL JIIEUCTBUS
TerioBbix MamuH. [IpeoOpa3oBaHus >Hepruu B
TerioBbIX MamuHax. Koaddumument mnonezHoro
nevictBus (manee — KI1J1) TeroBoit mammabl. [ukr
Kapno u ero KII/{

Bropoit 3akon Tepmoaunamuku. HeoOpatumocTh
MpOLECCOB B IMpUpoAe. TeruioBple IBUTATENH.
Dkonoruyeckue npooIeMbl TETI0OIHEPTETUKH

3.2.7

TexHu4eckue ycTponCTBa: IBUraTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOUIbHUK, KOHTUIIMOHED

3.2.8

[Ipaktnyeckue paboTsl. M3mepenue ynenbHOM
TEIJI0OEMKOCTH

##HPar### AT PEI’ATHBIE COCTOSAHUMA BEHLIECBA. ®A30BbIE

INEPEXO/IbI

[TapooOpa3zoBanue u KoHjaeHcaiws. Vcmapenue u

331 KUTEHUE. YAelbHas TeIIoTa MapooOpa3oBaHUSI.
3aBUCHMOCTH TeMIIEpaTyphbl KUTICHHS OT TaBJICHUS
332 AOcomroTHAasT W OTHOCHTENIbHAs  BJIAXHOCTH
e BO31yXa. HackleH b map
Teépaoe teno. Kpucrammmueckue u amopgHbIe
3.3.3 Tena. AHM30TPOINHUS CBOWCTB KpHCTauloB. JKuakue
kpucTtayyibl. COBpeMEHHBIE MaTepPHAITBI
3.34 [InaBnenue n Kpucraumsanus. Y aeabHas TeIuioTa




riaBieHus. Cyomumarus

3.3.5 VYpaBHeHue TEII0BOro O6amaHca
Texnuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOTyUSHHS
A COBpPEMEHHBIX  MaTepuajoB, B TOM  YHUCIE
HAaHOMAaTEpPHAaJIOB, U HAHOTEXHOJIOTUU
337 [TpakTudeckne paboTel. M3MepeHwe BIAKHOCTH
e BO31yXa
4 OJIEKTPOAMMHAMUKA
###Par#H##IJIEKTPOCTATUKA
411 OnekTpu3anusi Tel. JJNeKTpudeckui 3apsan. JlBa
o BHUJIa 3JIEKTPHUYECKHX 3aPsI0B
4.1.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYITPOBOIHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
4.1.4 B3aumogeiictBue 3apsaaoB. 3akon Kynona
DneKTpuueckoe noJie. Hanpsxénnocts
415 ANeKTpUYecKoro moid. [IpuHIun cymneprno3uiuu.
JlnHuK HanpsHKEHHOCTH AIEKTPUUYECKOTO MO
416 Pabora CuIT AIEKTPOCTATUICCKOTO TTOJIS.
o IMotennuain. Pa3HOCTh MOTEHIIMAIOB
4.1 [IpoBOAHMKU ¥ JUANEKTPUKU B TMOCTOSHHOM
4.1.7 AIIEKTPUYECKOM ToJe. Jusnexkrpuyeckas
MIPOHUIIAEMOCTh
OnektpoéMkocTs. KonaeHcatop. DNeKTpoEMKOCTh
4.1.8 IUIOCKOTO KOHJEHCATOpa. ODHEPrus 3apsyKEHHOTO
KOHJICHCATOpa
TexHuueckue YCTpOMCTBA: 3JEKTPOCKOTI,
419 AIIEKTPOMETP, ANEKTPOCTATHYECKAS 3aIuTa,
o 3a3eMJIEHHE  DJIEKTPONPHOOPOB,  KOHJIEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 [IpakTrnueckue paboTHL. N3mepenne
o 3IEKTPOEMKOCTH KOHIEHCATOpa
##Par#HIIOCTOSHHBIN DJIEKTPUUECKHHI TOK. TOKH B PA3JIMYHBIX
CPEIAX
YcnoBus CYIIIECTBOBaHUS MTOCTOSIHHOTO
421 aneKkTpudyeckoro Toka. Mcrounuku Toka. Cuna
4.2 ToKa. II0CTOSIHHBIN TOK
4.2.2 Hampsoxenune. 3akon Oma 115 ygacTka 1enu
493 DIIEKTPUUECKOE COIIPOTHUBJIICHHUE. VYnenbHoe
o CONPOTHBJIEHHE BELIECTBA
424 [TocnenoBarenbHOE, NApaLIEIbHOE, CMEIIAHHOE




COCAMHCHUC ITPOBOAHUKOB

4.2.5

4.2.6

PaboTta anmekTpuueckoro Toka. 3akoH Jkoyms —
Jlenna

MontHoCTb QJICKTPHUYCCKOI'O TOKaA

4.2.7

anekTponaBwkymas cuina (mamee — DIC) wu
BHYTPEHHEE COIIPOTHUBICHUE HCTOYHHUKA TOKA.
3akoH OmMa  gng  NOJNHOM  (3aMKHYTOM)
aneKkTprueckoi nenu. KopoTkoe 3amMbpIkaHue

4.2.8

4.2.9

4.2.10

ONEeKTpOHHAas NPOBOAMMOCTb TBEPABIX METAJIOB.
3aBUCHUMOCTh  CONPOTHBIIEHHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh
OnexTpuueckuii TOK B Bakyyme. (CBolicTBa
AJIEKTPOHHBIX MTyYKOB

[TonynpoBonuuku. CoOCTBEHHass H MpPUMECHAs

MIPOBOAMMOCTH TONYNPOBOAHUKOB. CBoMcCTBa p-N
nepexoja. [lomynpoBogHKOBBIE TPHUOOPHI

4211

4.2.12

4.2.13

4.2.14

DNEeKTpUYECKUM TOK B JNEKTPOJINTAX.
DNEKTPOIUTHYECKAS JUCCOLMALIUA. DIEKTPOIIN3

DneKTpu4ecKuil ToK B razax. CamMOCTOSTENbHBIA U
HECAMOCTOSTENbHBIA  paspsa. Pasnuusele THIBI
CaMOCTOATENILHOTO pa3psana. Momuus. [Tnazma

TexHUuecKue ycTpoucTBa: aMIIEPMETP, BOJIBTMETD,
peocTaT, ICTOYHUKHU TOKA, 2JIEKTPOHArpPEBaTENbHbBIE
npubOpBl,  3JEKTPOOCBETUTENIbHBIE  HPUOOPBI,
TEPMOMETpP COINPOTUBIIEHUS, BAaKYyMHBIH JHOI,
TEPMUCTOPbI U (boTOpE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIH TMOJI, TaJlbBaHUKA

[Tpaktuyeckue paboTel. M3yueHue CMeIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wucTOYHMKA TOKa M €ro
BHYTPEHHETO COIPOTHBIICHUSI. Habmronenue
AIIEKTPOJIN3A

11 KJIACC

Kon
pasngeia

Koanposepsiemoro
3JIEeMEHTAa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

4

OJIEKTPOAMMTHAMUKA

4.3

#H#HPar###MATHUTHOE I1OJIE. DJIEKTPOMATHUTHA S MHAYKIWA

43.1

ITocTossHHEIE MAarHuThbL. B3aumonelictBue
HOCTOSHHBIX MarHuTOB




MarnuTtHOoe 1osie. BeKTOp MarHUTHONM MHAYKIUH.
[Ipuniun cynepno3uuuu. JIMHUM MarHUTHOM

4.32 MHAyKIuY. KapTuHa TMHUI MarHUTHON MHAYKIUU
TOJIsI TOCTOSTHHBIX MarHUTOB
MarauTtHO€e 10J1€ NPOBOJHMKA C TOKOM. KapTuhna
JUHUA TOJSl JUTMHHOTO MPSIMOTO TIPOBOJHHUKA U
4.3.3 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJIHUKA, KATYIIKHA C
TOKOM. OnbiT  Opcrena. BsaumogerictBue
MIPOBOJHHUKOB C TOKOM
434 Cuita Amriepa, €€ MOJlyJib U HalpaBJICHHUE
Cuna Jlopenua, e€ Monaylb W HampaBICHHE.
4.3.5 JIBI>KeHUE 3apsHKEHHON YacTHIBI B OJIHOPOIHOM
MarHuTHOM noJie. Paborta cunsl Jlopeniia
4.3.6 SIBieHMEe 3IEKTPOMArHUTHON UHTYKITUN
437 IToTok BEeKTOpa MArHUTHON MHIYKLIUHU
438 OJAC wuHaykuuu. 3aKOH  BIIEKTPOMArHUTHOMN
e uaaykuun Gapanes
Buxpesoe snexrpuueckoe nosue. 9J1C uHayKIIMU B
4.3.9 MPOBOJAHMKE, JBUXKYIIEMCS IOCTYNATEIbHO B
OJIHOPOJHOM MarHUTHOM II0JIe
4.3.10 [TpaBumno Jlenma
4311 NupyktuBHOCTE. SIBieHHe camouHAykiuu. 2J(C
s CaMOMH/LYKIIUH
4.3.12 OHeprust MarHUTHOTO TOJISl KaTyIIKHU C TOKOM
4.3.13 DNEeKTPOMarHUTHOE T0JIe
TexHUYecKrne yCTpOMCTBA: MOCTOSIHHBIE MAarHUTHI,
4.3.14 AJIEKTPOMArHUThl, 3IEKTPOABUIaTENb, YCKOPUTEIH
AIIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TIeUb
[IpakTnueckue paboTbl. M3ydeHne MarHuTHOTO
MOJIsl KaTyIIKA ¢ TOKOM. MccnenoBanue nencTBus
4.3.15 MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue SABJICHUA BHCKTpOMaFHHTHOﬁ

WHIYKIAH
5 KOJIEBAHUA 1 BOJIHBI
###PartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
KonebarensHas cucrema. CBOOOIHBIE KOJIEOaHMUS.
5.1.1 [Mapmonnueckne konebanus. Ilepwon, dacrora,
51 aMIuMTynaa u ¢gasa KoneOaHui
5.1.2 [Ipy>xuHHBIN MagTHUK. MaTeMaTH4YEeCKUH MasTHUK
513 YpaBHeHue rapMOHUYECKUX KoJIeOaHUH.

Kunemarnueckoeu JUHaAMHUYCCKOC OIIMCAaHUEC




5.2

KOJIE0ATEIBbHOTO ABUKECHUS

[IpeBpaiieHre SHEpPruM MpU  TAPMOHUYECKUX
konebanusax. CB3b  aMIUIUTYABl  KoJeOaHMiA

>-14 UCXOJHOM BEJIMYMHBI ¢ aMILUIUTYIaMH KOJIeOaHHii
€€ CKOPOCTH U YCKOPEHHUS
KonebarenpHbIi KOHTYD. CBoOoaHbIe
JJICKTPOMAarHUTHBIC KOJEOAHUS B  HACAILHOM
5.15 Koyie0aTenbHOM  KOHTYype. AHAIOTHUS — MEXIy
MEXaHUYECKHUMU u AJIEKTPOMArHUTHBIMH
konebanusmu. ®opmymna Tomcona
516 3aKOH COXpaHEHHsS OSHEPrUM B  HACAIBLHOM
o K0J1€0aTENLHOM KOHTYPE
BeiHyX1eHHBIC MEXaHHYECKHE KoJieOaHusl.
5.1.7 Pesonanc. Pe3onancHass kpuBasi. BbIHyXIeHHBIE
3JICKTPOMAarHUTHBIC KOJIeOaHu.
518 [Tepemennblil Tok. CHHYCOUJAIbHBIN TIEPEMEHHBIN
o TOK.
519 MOIIHOCTh TIEPEMEHHOTO TOKA. AMIUIUTYJHOE H
o JENCTBYIOIIEE 3HAUEHUE CUIIBI TOKA ¥ HAMPSKEHHS
Tpanchopmarop. [IpousBoacTBo, mnepenada u
notrpebieHue ANEKTPUIECKOU SHEPTHH.
5.1.10 DOKONOTUYECKUE  PUCKM  TPU  TPOU3BOJCTBE
o 3JIEKTPUYECKOM SHEPIHUH. Kynbrypa
WCIIOJIb30BaHUS JICKTPOIHEPTHH B TIOBCETHEBHOM
KU3HU
5111 TexHnuueckue YCTpOMCTBA: ceifcmorpad,
o AIIEKTPUYECKUH 3BOHOK, TUHUH JIEKTpOIepe1ad
[TpakTHdeckue paboTHLI. HccnenoBanue
3aBHCHMOCTH MEPHOJIa MANIbIX KoJeOaHui Tpy3a Ha
5112 HUTH OT JUIMHBI HUTH H MacChl Tpy3a.

HccnenoBanue NEpECMCHHOTO TOKa B ICNU U3
IMOCJIEIOBATEIbHO COCIUHEHHBIX KOHACHCATOpa,
KaTyHlIKu U pEe3ucTopa

##HPartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanunueckue BOJTHBI, YCIIOBUS

591 pacnpocTpaHeHusI. [Mepuon. CkopocTb
pacnpocTpaHeHus U JyMHA BosHBL. [lonepeunsie n
IPOJIOTIHHBIEC BOJTHBI

599 #HH#Par###  Uuatepdepentmss u - audpaxius
MEXaHWYEeCKUX BOJH

593 3Byk. CkopocTh 3ByKa. I'poMKoCTh 3ByKa. BricoTta

toHa. TemOp 3ByKa




5.3

5.2.4

DJIEKTPOMAarHUTHbIE BOJHBI. Y CIIOBUS U3JTyYECHHS
AIIEKTPOMArHUTHBIX BOJIH. B3auMHas opueHTanus
BeKTOpoB E, B 1 v B 3J€KTpOMarHuTHON BOJIHE B
BaKyyMe

5.25

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPa’KEHUE,
IIPEIOMIICHUE, HoJIIpU3aLus, T paxius,
untepdepeniusa. CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH

5.2.6

5.2.7

5.2.8

[llxkana sneKTpoMarHUTHBIX BOJH. lIpumeneHue
AJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

[IpuHIMIBI ~ paguoCBsi3W U TElEBUICHUS.
Panuonokanus. DIeKTpOMarHUTHOE 3arps3HEHUE
OKPYXAaIOILEH Cpeabl

Texnuueckue yCTpOMCTBA: MY3bIKaJIbHbBIE
WHCTPYMEHTBI, YJIbTPa3BYKOBas JAMArHOCTHUKA B
TEXHUKE W MEIULUHE, pajgap, pPaguoNnpUEMHUK,
TEJEeBU30p, aHTeHHa, TenedoH, CBY-neunb

#HPar##HOIITUKA

531

5.3.2

[IpsMonuHetHOE  pAaCIPOCTpPAHEHHWE CBETa B
oaHopo HOM cpene. JIyu cBera

OtpakeHue cBeTa. 3aKOHBl OTPAKEHUS CBETA.
[TocTpoenne n300pakeHHii B INIOCKOM 3epKalie

5.3.3

HpCHOMHeHI/Ie cBeTa. 3aKOHBI MMPECJIOMJICHUSA CBETA.
AOCOIIOTHBIN TTOKa3aTellb IMPEIOMJICHUA

5.34

5.35

Ilonnoe BHyTpeHHee oTpaxkeHnue. lIpenenbHbIi
YTOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS

I[I/ICHepCI/IH cBeta. CIIOKHBIN cocTaB O€lIoro cBeTa.

LBet

5.3.6

Coluparonue W paccenBaronue JUH3BL TOHKas
nrH3a. QOKYCHOE PacCTOSHUE W ONTHUYECKas CHIIA
TOHKOM JnuH3bL. [locTpoeHne wu300pakeHuil B
coOuparoImux U pacceuBaromux auazax. Gopmyna
TOHKOM JIMH3EL. Y BelIMUEHHUE, TaBaeMO€E JIMH301

5.3.7

IIpenenst IIPUMEHUMOCTHU F€OMETPUYECKON
ONTHUKH

5.3.8

Wnrepdepenmus ceera. KorepeHTHbIE HCTOUHUKH.
Ycnosus HaOII0AeHUS MaKCHMYMOB u
MHUHMMYMOB B HHTEP(QEPEHIIMOHHONH KapTUHE OT
JIBYX CHH()a3HBIX KOT€PEHTHBIX HICTOUHUKOB

5.3.9

Hudpakuust ceera. udpakiuuoHnHas pemérka.
YcnoBue HaOMIONCHNS TIaBHBIX MAaKCHMYMOB IIPH
NaJeHNd  MOHOXPOMAaTHYECKOr0  CBeTa  Ha




TU(PPaKIUOHHYIO PEIIETKY

5.3.10 [Tomstpusarus cBera
Texnuueckue YCTPOMCTBA: OYKH, ayna,
5311 ¢doroanmnapar, IIPOEKLINOHHBIN anmapar,

MHUKpPOCKOII, TEJECKOI, BOJOKOHHAs ONTHKA,
TudpakuoHHAas PelETKa, TOISIPOU]

[Ipaktudyeckue paboThl. V3mepeHue mokazaTesns
5312 MPEJIOMIICHUS. HUccnenosanue CBOMCTB
e n300pakeHui B auH3ax. HaOmronenue mucnepcuu

CB€Ta

BJIEMEHTAI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

rpaHI/ILIBI IMPUMCHUMOCTHU KJ1aCCUYECKOM

6.1 MexaHuKu. [locTynaTel TEOPHUH OTHOCUTEIBHOCTH:
' WHBAapUaHTHOCTb MOJAYJSI CKOPOCTHM CBE€Ta B

BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DWHIITEITHA

6.2 OTHOCHUTENHLHOCTD OJHOBPCMCHHOCTHU.
' 38.MC,Z[J'IGHI/IC BpPEMCHHU U COKPAIICHHUC NJIMHBI

6.3 DHeprusi ¥ UMITYJIbC CBOOOTHOW YaCTHIIBI
CBs3p MacChl C DHEPTUEH W HMITYJIbCOM
6.4 CBOOOJIHOM YaCTHIIbl. DHEPTrUsl MOKOs CBOOOIHOM
YACTHIIBI

KBAHTOBAA ®U3MKA

7.1

1.2

HHPar###3JIEMEHTBI KBAHTOBOM OIITUKU

@ortonsl. dopmyna Ilnanka cBs3u DHEpPruu
7.11 ¢doToHa € ero yacToTod. DHEprust M HUMILYJIbC
dotona

OtkpeiTHE U UccnenoBanue Gorodrpdexta. OnbIThI

1.2 A.T'. CroneroBa. 3akoHbl (hoTOdhheKTa

VpaBHenne OifHmTeliHa 118 poTodddekra.

7.1.3
«Kpacnas rpanuna» ¢potospdexra

7.1.4 Hasnenue cera. OnbiTel I1.H. JIeOeneBa

7.1.5 XUMHYECKOE NEeHCTBUE CBETA

216 TexHUuecKue YCTPOMCTBA: (GorosneMenr,
o (GoTomaTuMK, ConHeYHas OaTapes, CBETOIUOI

CTPOEHUME ATOMA

Mopnenb aroma Tomcona. OmnbiTel Pezepdopna mo
7.2.1 MCCJIEIOBAaHUIO CTPOCHMs aTroMa. [ImanetapHas
MoJieIb aToMa

Iloctynarel bopa. HM3nyuenue u moriyonieHue
71.2.2 (OTOHOB TpH MEPEeXo/ie aToMa C OJHOTO YPOBHS
SHEepruvM Ha napyrol. Bunbl cnektpoB. Croektp




7.3

YPOBHEH 3HEPruu aTomMa BOJOpOJa

7.2.3
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BosHoBbie cBolicTBa yactuil. Bomubel ne bpoiis.
KopmyckynsapHo-BomHOBOH nyanmu3m. Judpaxius
AJIEKTPOHOB HA KpUCTaLIaxX

CHoHTaHHO€ U BBIHYXKJICHHOE  HW3JIyYEHHUE.
YCTpoiCTBO M MIPUHITUIT pabOTHI J1a3epa

7.2.5

TexHu4eckue yCTpOMCTBA: CIEKTPAIbHBIA aHAJIN3
(criexTpockoI), 1a3ep, KBaHTOBbIM KOMIIBIOTED

7.2.6

[TpakTuyeckue paboThI. Habnronenue
JIMHENYaTOro CIeKTpa

ATOMHOE APO

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

Meronsl HaOIIOACHUS u perucTpanuu
AJIEMEHTAPHBIX YaCTHUIL

OtkpeiTHe paarnoakTuBHOCTH. OnbITh Pe3epdopaa
[0  ONPEACICHUIO COCTaBa  PATUOAKTUBHOTO
m3nydenus. CpoiictBa anbda-, Oera-, ramma-
I/I3J'Iy‘~IGHI/I$I. BJII/ISIHI/IC paI[I/IOB,KTI/IBHOCTI/I Ha XHUBBIC
Opra’Hu3Mbl

OtkpeiTHe TpoTOHA U HeWTpoHa. HyknoHHas
Mozenb siapa I'eitzenOepra — HBanenko. 3apsn
saapa. MaccoBoe unciio sijpa. M3otomnsl

Anbda-pacnaa. DIEKTPOHHBIH U TMO3UTPOHHBIN
Oera-pacmaj,. ["amma-n3nyuenue. 3aKoH
pPaMOaKTUBHOTIO pacrnajia

DHeprusi CBsA3M HYKJIOHOB B siipe. SIaepHbIe CHIIBIL.
Jedext maccsl siapa

7.3.6

7.3.7

7.3.8

Snepusle peakuuu. [lenenue u CUHTE3 SAEp

Snepusii  peaktop. TepMOsIepHBIM  CHUHTE3.
[TpoGnemMbl U MEPCHEeKTUBBI SJIEPHON YHEPTeTHKH.
OKOJIOTUYECKHE ACIIEKTHI SIIEPHON IHEPTETUKU

OneMeHTapHble 4acTUIbl. OTKPBITHE MO3UTPOHA.
@yH1aMEHTAIbHBIE B3AUMOIEHCTBUS

7.3.9

7.3.10

TexHudeckne yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunscona, siaepHblil peakTop, aToMHas 6omba
[Tpaktuyeckue pabotel. MccrnemnoBaHue TpeKoB
yacTuIl (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro Heba. CosBe3nusi, sipkue 3BE3JBI,
IUTAHETHI, UX BUAUMOE JIBIKEHUE

8.2

Conneunas cucrtema. IlmaHeTsl 3eMHOH TpyIIIBI.
IInaHeTel-TUranTbl U UX CIIyTHHUKHU, KApJIUKOBBIE




mw1aneTsl. Masbie Testa COMHEYHON CUCTEMBI

8.3

8.4

Comnne, ¢orochepa um armochepa. ConHeunas
AKTUBHOCTh

Uctounuk sneprun CosHia v 3BE311

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU: Macca,
CBETHMOCTb, panuyc, TeMIlepaTypa, UX
B3aUMOCBs3b. /lnarpamMmma «CneKTpajgbHbIA KJIACcC —
CBETHUMOCTDY. 3BE3 bl [JIaBHOU
ITOCJICIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETHUMOCTB Y JUIS 3BE3 IJ1aBHOM
MMOCJIEIOBATEILHOCTH

8.6

H##HPar#H#BuyTpeHHee CTPOCHHE 3BE3 L.
CoBpeMeHHbIE NIPENCTABICHUS O MPOUCXOKICHUH
u 3Bosronuu CoslHLa ¥ 3BE311. DTanbl )KU3HU 3BE3]L

8.7

Mneunslii Ilyte — Hama 'anaktuka. CnupanbHast
cTpyKkTypa ['anakTuku, pacnpeneneHue 3BE3 1, ra3a
u e, llonoxxenune u apwxenune ConHua B
INanaktuke. [1nockas u chepuyeckas MoaCUCTEMBI
lManaktukn

8.8

8.9

8.10

Tunsl ramakTuk. PanvoranakTMK W KBas3aphl.
UeEpHbie IbIpBI B iApax rajlaKTUK

Bcenennas. Pacmmpenue BceenenHoill.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bo3pact u paamnyc
Bcenennoit, Teopuss bosbmoro B3psiBa. Mogaens
«ropsuer Beenennol». PenukroBoe usinyuenue

MacuirabHas CTPYKTypa Bcenennoi.

MeraranakTuka. Hepeménneie npoOIeMbl
aCTPOHOMHUH




IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

1

ChopmupoBaHHOCTE YMEHHMH pacro3HaBaTh (U3UYECKHUE SIBICHUS

(porniecchbl) U OOBSICHATH UX HAa OCHOBE M3YYEHHBIX 3aKOHOB

BJIaI[CHI/IC OCHOBOIIOJIararommuMun (1)I/ISI/II-IGCKI/IMI/I IIOHATUAMHA n

BEIIMYMHAMH, XapPaKTEPU3YIOIIMMU (GU3NIECKHIE TPOIIECCHI

CdopMHpOBaHHOCTh YMEHMHM TNPUMEHSATh 3aKOHBl KJIACCUYECKOU
MEXaHUKH, MOJIEKYJIAPHOU buzuku u TEPMOJAMHAMUKH,
ANEKTPOAUHAMUKH, KBAHTOBOM (M3HMKH AJisi aHAIW3a U OOBSICHEHUS
SIBJICHUM MHUKPOMHUPA, MAKPOMHpAa M MeEramupa, pasjinyaTb yCIIOBHUS
(rpanuIBl, 001aCTH) MPUMEHUMOCTH (U3NYECKUX 3aKOHOB, TIOHUMATD
BceoOuit xapakrep (hyHIaMEHTANbHBIX 3aKOHOB M OTPaHMYEHHOCTH
UCIOJb30BAHMS YAaCTHBIX 3aKOHOB; AaHAJIM3UPOBATh (PU3UUECKUE
MIPOLIECCHI,  WCIIOJIb3Yysl ~ OCHOBHBIE  IIOJIOKEHHUs, 3aKOHBl W

3aKOHOMEPHOCTH

ChopMHUpPOBAaHHOCT YMEHHS pa3inyaTh YyCIOBUS TMPUMEHUMOCTH

Mojienel pU3NYeCKuX Tel U MPOLECCOB (SIBJIEHUIN)

CpopMHUpPOBAaHHOCT, YMEHHS peliaTh pacu€THhIE 3a7a4d C SIBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (U3NYECKOW MOJENbI0: HAa OCHOBAaHUU
aHalv3a YCIIOBUS BBIOMpaTh (U3MUECKHEe MOJETH, OTBEYAOIINe
TpeOOBaHUAM 3a/1a4¥, TPUMEHATH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTynaThl  (U3WYECKUX  TEOPUH  TPH  HCIOIH30BAHUU
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/iay, IPOBOJIUTH PACUYETHl HA
OCHOBaHUU MMEIOUIUXCS JAHHBIX, AaHAJIU3UPOBaTh peE3yJbTaThl U
KOPPEKTUPOBaTh  METOJBI  pemieHuss ¢  y4ETOM  TOJTyYeHHBIX

pe3yNbTaToB

Pemarp kadecTBeHHbIE 3ajaud, TpeOyroIlIMe NMPUMEHEHHs] 3HAHUU U3
Pa3HbIX pa3lesioB IIKOJIBHOIO Kypca (PU3MKH, a TaKKe WHTErpanuu
3HAaHUM W3 JPYyrUX [PEIMETOB E€CTECTBEHHOHAYyYHOIO  IUKJIA:
BBICTPauBaTh JIOTUYECKYIO LIEMIOYKY pPACCyKICHHM C OIIOpOM Ha

HU3Y4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U Q)HSH‘IGCKI/IG SIBIICHUS

BJ'IaI[CHI/Ie OCHOBHBIMHU METOJaMHU HAay4YHOro IIO3HAaHMU,

HCIIOJIB3YEMBIMHU B (1)1/131/11(63 OpOBOAUTE MPSAMBIEC KW KOCBCHHBIC




u3MepeHus: (U3NYECKUX BEJIMYMH, BBIOMpAs ONTHUMAJIBHBIH CIIOCOO
W3MEPEHHUsI U HCIOJIb3Ysl M3BECTHBIE METOJbI OLEHKH MOTrpPEIIHOCTEH
U3MEpPEHHH, MPOBOIMTH HCCIEIOBAHUE 3aBUCHMOCTEH (DM3NUECKUX
BEJIMYMH C UCIOJIB30BAaHHEM TPSAMBIX HM3MEpEHUil, OOBICHATH
MIOJTyYCHHBIE PE3YNbTaThl, UCHOIB3YSd (PU3NYECKHE TEOPUH, 3aKOHBI U
TIOHATHSI, U JIeJaTh BBIBOABI; COOMIOMATh MpaBmia OE30MaCHOTO Tpy/aa
IIpY TIPOBEACHUH HCCIIEIOBAHUM B paMKax y4eOHOro 3KCIIEpUMEHTa U
y4eOHO-HMCCIIEIOBATENbCKOM  JIEATEIBHOCTH  C  HCIIOJIb30BaHHEM
UU(GPOBBIX ~ W3MEPUTENBHBIX  YCTPOHCTB W Ja0OpaTOPHOTO

o0opyoBaHus

CpopMHUpPOBAaHHOCT, ~ YMEHUW  aHAIM3UPOBaTh M OIICHUBATH
MOCIICAICTBHS OBITOBOM M MPOW3BOJICTBEHHOM JIEATEIHPHOCTH YEJIOBEKa,
CBSI3aHHON C (DM3MUECKUMHU MPOILIECCAMU, C MO3MIHMH 3KOJOTUYECKOU
0€30MacHOCTH; IpeCTaBICHUMA 0 paloHaIbHOM
MPUPOJIOTIONB30BAaHUHM, a  TakKe  pPa3yMHOM  HCIOJIb30BaHUU
JOCTUKEHUH HAyKd W TEXHOJOTMHM HJs JalbHEHIIero pa3BUTUA

YCJIIOBCYCCKOI'O O6H_ICCTBa

OBnazieHne pa3IUYHBIMU crocobamMu  paboTel ¢ HMH(OpMaruen
¢u3nyeckoro  colepXkaHWs C  HMCIOJIB30BAaHHUEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUH; pa3BUTUE YMEHUH KPUTHYECKOIO

aHaJIM3a U OLIEHKH JIOCTOBEPHOCTH MOJyyaeMol HH(OpMaluu

10

CpopMHUpPOBAaHHOCTP ~ YMEHHMM  TNPUMEHSTH  OCHOBOIOJIAraloIINe
ACTPOHOMHUYECKHE TIOHSATHS, TEOPUM W 3aKOHBI [JIsl aHalu3a |
00BsICHEHUST (PU3UYECKUX MPOIIECCOB, MPOUCXOAAIINX Ha 3BE3NAX, B
3BE3IHBIX CHUCTEMax, B MEXKIallaKTHUYEeCKOM cpene; JBUKEHUS

HEOECHBIX TeJI, DBOIIOMY 3BE311 M Beenennoi




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O ®PU3UKE

K
ot Kon

pa3aena/t IIpoBepsieMblii 3J1eMEHT COJEePKAHMS
3J1eMeHTa
eMbl

1 MEXAHUKA

1.1 KMHEMATHKA

111 MexaHndeckoe JBHIKCHUC. OTHOCHUTEIILHOCTD

MEXaHHUYCCKOI'O JIBMKCHNA. Cucrema orcuéra

MaTepI/IaJ'IBHaH TOYKa.

TpaeKTOpHA

Eé& pamnyc-BekTop:
Flr)=(xlr) e b =(r)),

TpaeKTOopII,

et

HepeMeIeHIIe: :}
AT =7(t)-1(t)=r, -1, = *
= (Ax, Ay, A),

1.1.2

Iy Tb.
CroxeHHe [lepeMelneHHil:

Ny =0 +8

CxopocTb MaTepUaIbHOW TOUKHU:

—y

=5'= [Ux.UT.U__].

v, =—L =1X,. @aHaJOTIYHO v, =V,, U.=Z/.
1—0

113
CroeH1e cKopocTeil: o, =0, + 0, .
Brruucnenue NEpEeMCIICHHUA U ITyTU MaTCpPIaJIBHOﬁ TOYKH

IIpU NPSMOJIMHEHHOM JBUKEHHUHU BJIOJIb OCH X MO TpaduKy

3aBUCUMOCTH Vx(t)

" _ AD _,
v18'1(:I|L'J'.)[)(3HIIE MaTepPIIaJIEHOI TOTIKIL: a = —L = = (J{, .. ] N
120

114 At

Au,

a,=—= =(v,).". agANOIMYHO a, = (v, |', a.=(v.)"
A |y ' ST




1.15

PaBHOMepHOE NPAMOJIMHENHOE ABUKECHHE:!

x(t) = xg + vyt

Uy (t) — vg, = const

1.1.6

PaBHOYyCcKOpeHHOE MPSIMOJIMHEHHOE ABHKEHUE:

"

at

x(t)=x,+u,t+

vit)=v, +at

a, = const

> >

L am = .
Uy — U, = <4, ['\’2 '\'1]

w o+
TIpI1 ABIDKEHINI B OJHOM HANPABIEHMH IyTh §= 212 7

-

1.1.7

CBoOoiHOE mMajieHue. Y CKOpeHHEe CBOOOHOTO TIaICHHUS.

Vi

o o

(@] Xo X

JIBuxkeHue tena, OpOIIEHHOTO MO/ YIJIOM 0. K TOPU30HTY:

[.r{r} =X t Uyt =X tU,cosa-f

-

Fa ,
]\J'{r} =¥ +Ug,f + ng =V, T U, sina- I—STT

v (f)=u, =uv,cosa

v.(t)=uv,, +g 1t =v,sino— g

=0

[}
X
g =-—g=const

1.1.8

KpuBonunelinoe aBuxeHue. JBrkeHne MarepuanbHON
TOYKH 10 OKPYKHOCTH.
VYrioBas v JINHEWHAst CKOPOCTb TOYKHU:

v = wR

ITpu paBHOMEPHOM JIBUKEHUH TOUYKH IO OKPY>KHOCTH




1.2

21 5
w=—=2mv
T
[leHTpOCTpEMUTENBHOE YCKOPEHUE TOUKHU:

2

v o

aye = — = w?R. TlonHOE yCKOPEHHE MAaTePUAIBHON TOUKH
R

1.1.9

TBépnoe teno. [locrynarensHoe 1 BpalaTeabHOE

JIBUOKEHUE TBEPAOTO TeNa

JUHAMUKA

121

1.2.2

1.2.3

Nuepumansupie  cucteMbl  orTcuérta. [lepBbiil  3aKoH

Herorona. [IpuHnun otHocutensHOCTH ["anunes

Macca tena. IIlmoTHOCTE BelliecTBa:
m

P=7

Cuna. [IpuHiun cyneprno3uiuu Cui:

- - -

FpaBHo,aeﬁCTB = Fl + F2+' "

124

Bropoii 3akon HeroToHa: 1y MarepuansHoil Touku B ICO

-
-

F, = ma,

Ap = FAt

1.2.5

-—

Fl]! F}!l

Tpernit 3akoH HproTOHA J171s1 MaTEpUAIIBHBIX TOYEK:

>

Fi; = —Fy

1.2.6

3aKOH BCEMHUPHOTO TITOTEHHUS: CUJIbI MPUTSKEHUS MEXKIY
TOYEYHBIMUA MacCaMy PaBHBI
mim;
R2

F=aG

Cuna tsoxectu. LleHTp TskecTH Tena. 3aBUCMMOCTbh CHIIBI
TSOKECTH OT BBICOTHI N HaJ TMOBEPXHOCTHIO ILIAHETHI
pagnycom RO:

GMm

M9 = Ry + h)?

1.2.7

Cuna ynpyroctu. 3akoH ['yka:




Cuna tpenus. Cyxoe TpeHue.

Cuita TpeHUsl CKOJIbKEHUS:

E‘p = uN
1.2.8
Cuita TpeHus MOKOos:
Ep, < uN
Koadduruent tpenns
JlaBnenue:
1.2.9 _kE
P=7%
1.3 CTATUKA
.
F
131
MOMEHT CuJIbl OTHOCUTEIBLHO OCH BpPALCHMUS:
M| = FI, rae | — medyo cuitbl OTHOCHTENBHO OCH,
npoxosniei yepe3 Touky O meprneHauKyIsIpHO PHCYHKY
enTp macc Tena. LleHTp Macc cUCTEMBI MaTepUATbHBIX
TOYEK:
> myr; + myry+...
T = my + my+...
132
B onHOpOAHOM MOJIE TSKECTH LIEHTP Macc Teja COBIaJacT
C €T0 LIEHTPOM TSKECTH
(g = const)
VYcnosus paBHoBecust TBEpaoro tena B MCO:
1.3.3 [Ml +M, +...=0
1}31 +F,+...=0
HH#Par##H#
3akoH [lackans
1.34
HHHPartH HaBnenue B xuaK0CTH, IokosAmerics B MCO:
1.35 P =po +pgh
S 3akoH Apxumena:
1.3.6 FApX = _PBbITeCH




14

€CJIH TeNO U KUIKOCTh IokosTcs B ICO, To

FApx = ngBbITeCH

VYcioBue miaBaHus TEN

3AKOHbBI COXPAHEHN S B MEXAHUKE

Nmnynbc maTepuaabHONU TOYKH:

HHHPar### R R
= mv
1.4.1 p
P ar i NMmynbc cuctemsl Te:
3aKOH U3MEHEHUS M COXPAHECHUS UMITYJIbCA:
B ICO
Ap = A(pl + p2+' . ) = FlBHeLLIHAt + FZBHELLIHAt-l_' .
HitHPar 8 ICO , ecin
143 Ap = A(py +pa+...) = 0
ecli
FlBHe].LIH + FZBHemH+- =0
PeakTuBHOE NBMKEHUE
F
sHPart (
144 Ar X
Pabora cuiibl Ha MajIoOM NEpeMeIIeHIH
A=|F|-|$f'|-c05 a=F, -Ax
-<(;
)
1.45 MoOIHOCTB CHIIBIL:

€CJIN 32 BpeMsI
At

pa60Ta CHJIbI UBMCHACTCA HA , TO MOIIIHOCTD CHJIbBI




AA
P=— =F.v-cosa
Aty o
Kunernueckas sHeprusi MaTepuaaibHOU TOUKH:
mv?  p?
B =57 = o
14.6 5
3aKOH U3MEHEHHS] KHHETUYECKOU SHEPTUH CUCTEMBbI
MarepuanbHbIX Touek: B UCO AExun = Al + A2 + ...
[ToreHmanbHas 3Heprus:
JUUISL IOTEHIIMATBHBIX CHII
A12 = E1n0TeHu - EZHOTeHu_= AEHOTeHu
[ToreHmmanbHas SHEprysi MaTepUaIbHON TOYKU B
OJIHOPOJTHOM TI0JIE TSXKECTHU:
14.7
EHOTeHu = mgh
[ToreHuuanbHas SHEPTUs yIpyro 1eGopMUpPOBAHHOTO
Tena:
g kx?
noTeHL, — 2
3aKOH U3MEHEHHS U COXPAHEHUSI MEXaHMYECKOM SHEpruu:
Euex = B T Enoresn.
148
B IICO AEex = Ascex menoresm. cuns
B IICO AE,ex =0, ecll Agcex HeOOTEHI. CHI 0
1.5 MEXAHUWYECKUE KOJIEFAHUA N BOJIHBI
['apmonnueckue  KoneOaHWs  MaTepUAIBHOM  TOYKH.
Avrmmutyga u (daza  konebanmit. Kunemarumueckoe
OIMCaHHE:
x(f) = Asin| @t +o0, ).
v () =x/.
15.1 a(f)=(v, ), =—'x(f) =a +@x=0,
r7€ X - CMEIICHHE U3 PABHOBECHSI.
JlmHaMu4yecKkoe ONHUCcaHue:
ma, = —kx,
rae
k = mw?




15.2

. DTO 3HAYHT, YTO

F, = —kx.

OHepreTuyecKoe OIKCaHUE (3akoH COXpPaHEHUs

MEXaHUYECKOI SHEprun):

CBs3b aMIUTUTYJbI KOJICOAHWM CMEIICHHs] MaTepHATbHON
TOYKM C aMIUIUTyJaMu KojieOaHuih €€ CKOpOCTH U

YCKOPCHUH:

Upee =0, @ =04

[Tepuon 1 yactoTa KoseOaHU:

[Tepron manbIx CBOOOIHBIX KOJEOAHHH MAaTEMaTHYECKOTO

MassTHHKA.

T=2?EJI
g

[Tepuon cBOOOIHBIX KOIEOaHUN PY>KUHHOTO MasTHUKA!

m
T =271 |—

k

153

154

155

Bremnyxaennsle  koneOanusi. Pezonanc. Pe3onaHcHas

KpHBas

Ilonepeunble u  mpojosibHble  BOJHBL.  CKOpPOCTH

pacnpocCTpaHCHUs U JJIMHA BOJIHBI:

v
A=vT =—
v

WnTepdepenius u qudpaxus BOJIH

3Byk. CKOpOCTh 3ByKa

MOJIEKVYJISIPHAS ®U3UKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISAPHAS ©U3NKA

211

Mopgenu CcTpoeHus Tra3oB, JKHJAKOCTEW W TBEPIBIX TE.

[Tycts TepMomuHamMuueckas cuctemMa (Teno) coctout u3 N




OJWMHAKOBLBIX MOJICKYIIL. Torz[a KOJINYECTBO BCIICCTBA

N m
vV=—=—
Ny
rae
Ny

— 4ucino ABOrajpo, M — Macca CUCTeMbI (Tena), — MoJIgpHas
Macca BeIecTBa

2.12
2.1.3
2.14
2.15

2.1.6

2.1.7

2.18

2.19

TerutoBoe NBHKEHUE aTOMOB U MOJIEKYJI BELIECTBA
BzanmopeiicTBrE YyacTuIl BEIeCTBA

Juddysus. BpoyHoBckoe ABIKEHHE

Mogens uaeanpHoro raza 8 MKT

CBsi3b MeXAy JaBJIIEHHEM U CpeJHEHl KHHETHYeCKOH
DHEPrue€il  IMOCTYNATEJIbHOIO  TEIUIOBOTO  JIBMXKECHUS

MOJIEKYJI UJeabHOro ra3a (ocHoBHOE ypaBHeHne MKT):

- 2 (ms*) 2 —
p=-myw'="n-| ———|=n-g__
3 37\ 2 )73

rac mO — Macca OgHOM MOJICKYIJIBI,

TL=V

- KOHLIEHTPALUs MOJIEKYII
AbGcomoTHas Temneparypa: T =t +273K
CBs3p TeMiepaTypbl Tra3a CcO CpedHed KHHeTH4eCKOU

BHGPTHCﬁ MNOCTYNATCIIbHOTO TCIJIOBOTO JIBUKCHHA €TI0

MOJIEKYIIL:

I 2

£ = me | _3 kT
2 ) 2

VYpaBuenue p = nkT

2.1.10

Mopenp uaeaibHOIO raza B TCPMOANHAMUKE!




(Vpaprerme Merrereesa — Kiareipora
| BeIpasKeHHe V1A BHYTPSHHEH JHEPTHH

VpaeHeHne MeHzeneepa — KianelipoHa (mpHMel

3AIICI):

oV =" RT =vRT = NkT, p=P*L
v !

BrIpaskeHIe 114 BHYTPeHHell SHepII OIHOATOMHC

raza (IIpHIIMeHIIMEBIe (JOPMEI 3aIIICH):

L‘=%vRT =%_w _3 MR —ve, T = %pV

2

3aKoH I[aJ'IBTOHa AJI1 JaBJICHUA CMECHU PA3pPCKCHHBIX I'a30B:

2111
P =D + P2 +...
W3omporieccsl B pa3peKeHHOM Ta3e C IOCTOSHHBIM YHCIIOM
Moutekyst N (C HOCTOSIHHBIM KOJMYECTBOM BEIECTBA V):
n3zorepma (T = const): pV = const ,
uzoxopa (V = const):
P _ const
T
u3obapa (p = const):
2.1.12 14
— = const
I'paduyeckoe mpencraBneHue u3omnpoieccoB Ha pV-, pT-u
VT- muarpamMmax.
OOBenMHEHHBIN Ta30BbI 3aKOH:
pV
— = const
T
JUISL IOCTOSTHHOTO KOJTMUECTBA BEILIECTBA V.
2113 Haceliennsle M HeHachllleHHble Tapbl. KauecTBeHHas

3aBUCHUMOCTDH IINIOTHOCTU W JABJICHUSA HACBIIICHHOI'O IIapa




OT TemmepaTypbl, WX HE3aBUCHUMOCTH OT 00BEMa

HACBILIEHHOIO I1apa

Brnaxxnocts BO3yxa.

OTHOCHUTENbHAS BIAXKHOCTD:

2114 D@ Puapa(T)
P recanaaars ) Praconurapa (D)

N3MeHeHue arperaTHbIX COCTOSHUM BELIECTBA: UCIAPEHUE
2115 U KOHJICHCAIUs1, KUTICHUE KUKOCTH

V3MmeHeHne arperaTHBIX COCTOSHUI BEIECTBA: IJIaBJICHUE
2116 U KPUCTAIUTH3AIHS
2.1.17 [TpeoOpaszoBanue YHEPTHH B (PA30BBIX IMEPEXoaax

2.2 TEPMOJNHAMUKA

2.2.1 TemnioBoe paBHOBECHE U TeMIIepaTypa
2.2.2 BHyTpenHsis sHeprus

Termonepenaya Kak Crmoco0 W3MEHEHHS BHYTPEHHEH
2.2.3 sHepruu  0e3  coBepuieHuss  paboTel.  KouBekuus,

TEIUIONPOBOAHOCTh, U3JIy4YEeHUE

KonnuecTBo TEmIoTHI.
224 Y enbHas TEIIOEMKOCTh BEIIIECTBA C:

Q = cmAT

VY nenbHas TemuoTa napoodpaszosanus L: Q = Lm.
2.2.5 VY enpHas TeroTa miasiaeHus A Q = Am.

Y enbHas TEIUIoTa cropanus Toriea ¢: Q = gm

DneMeHTapHas paboTa B TEPMOIMHAMUKE:

A = pAV

2.2.6

Boruncnenne paboTel 1o rpaduky mnpouecca Ha PV-

Juarpamme

IIepBblii 3aKOH TEPMOJIMHAMUKU:

Q12 =AUy + Ay = (U — Up) + 412

2.2.7

Anunabara:

Q12 = 0= A1, = (U; — Uz) =AUy,

2.2.8 Bropoii 3akon TepmonuHamMuku. HeoOpaTuMbie mpoIieccol
2.29 [Ipunnune! aeictBus Teriossix MamuH. KITI;




A O.are —|Oox| B

13 OEEN _ = Harp

) )

Harp X Harp

'r]:

2.2.10

MakcumanbHoe 3Hauenue KII. [ukin Kapno:

I. .. -—T. T
Mmax T =1 = : ey

HATD Hirp

2211

YpaBHeHHE TEIUIOBOTO OallaHca:
Ql +Qz +Q3+= 0

SJIEKTPOAMHAMUKA

3.1

SJIEKTPUYECKOE I1OJIE

3.11

DOnekTpu3anuss Tea U €€ MPOSBICHUSA. JIEKTPUUECKUI
3apsan. JBa Buaa 3apsana. DIeMEHTApHBIM 3JIEKTPUUECKUN

3apsaia. 3aKoH COXpPaHCHHA SJICKTPHUYCCKOI'O 3apsaa

3.1.2

B3aumopeiictBue 3apa108. Toueunsle 3apsaabl. 3aKOH
Kynona:
B OZJHOPOJHOM BEILECTBE C JUIIEKTPUYECKOMN

MMPOHUITACMOCTBIO

>

F:k|‘?1|'|:71 _ 1 _|‘5"1|'1
&1 4mes, 17

3.1.3

3.1.4

OnekTpuueckoe nose. Ero neiicTtBue Ha 3IEKTPUUYECKUE
3apsiabl

Hanpspk€HHOCTD 37€KTPUYECKOTO MO

-

) F

cInpo6an‘/’1
ITone Toueuynoro 3apsaa:
q
E.=k—
r 72

OIHOPOJHOC IT0JIC:

-

E = const.

KapTuns! mMHMNA HaNPsKEHHOCTH ATUX ITOJIEN

3.15

HOTGHL{I/IaJIBHOCTB OJICKTPOCTATUYCCKOT'O ITOJIA.




Pa3zHoCTh MOTEHIIMATIOB U HAMPSIKEHUE:
A1z = q($1 — P2) = —qAp = qU.

HOTCHHI/IaJ'IBHaﬂ OHEPIrusa 3apsga B JJICKTPOCTAaTHYECKOM

I10JIC:
W =q¢
A=—AW

HOTCHHI/IELTI SJICKTPOCTATHUYCCKOI'O I10JIA:

¢_K
q

CBs13b HaprDKéHHOCTI/I II0JIs1 U Pa3HOCTH IMMOTCHUIUATIOB JJISA

OJHOPOIHOTO JICKTPOCTATHYCCKOI'O ITOJIA: U=Ed

HpI/IHHI/IH CYNCPIIO3NIHHU SJICKTPUICCKUX TIOJIEH:

3.1.6 E=E +E;+...,0 = 1 + Ppp+...

HpOBOI[HI/IKI/I B DJICKTPOCTAaTUYCCKOM I10JIC.
YcaoBue PaBHOBCCHUS 3apsA0B: BHYTPU IIPOBOAHHUKA

3.1.7
Et=0

, BHYTPH U Ha MOBEPXHOCTH MIPOBOJIHUKA @ = CONSt

318 JusnexTpuku B IIEKTPOCTATUUECKOM noJe.
JusnexTpuyeckas IPOHUIIAEMOCTD BEILIECTBA €

Konpnencarop. DneKTpoEMKOCTh KOHICHCATOPA!

q
C=—
U

3.1.9 DIEKTPOEMKOCTB IIJIOCKOT0 KOHAEHCATOPA:

£gpS

d

HapanneJILHoe COCAMHCHUEC KOHICHCATOPOB:

q :q1+q2+...,U1 = UZ :---:Cnapann_C1+C2+---

[TocnenoBarenbHOE COCTUHEHUE KOHICHCATOPOB:
3.1.10
1 1 1

U=Ui+Up...q1 =02 =, =otote
ImocJa




3.2

3.1.11

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa:
_qU _CcU 2 B q?
€T 2 2 T 2C

3AKOHBLI ITIOCTOSAHHOI'O TOKA

321

Cua Toka:

IMocrosausit TOK: | = const

Jlns moctostHHOTO TOKa ( = It

3.2.2

3.2.3

VYcnoBusl CyLECTBOBAHUS 3JIEKTPUUECKOTO TOKA.
Hanpsoxkenune U u OJIC E

3akon OMa 11 yyacTKa Lenu:

I_U
"R

3.2.4

DneKTpuueckoe COTIPOTHBIICHUE. 3aBHUCHUMOCTH
CONPOTHUBIIEHUS] OJJHOPOAHOTO MPOBOJHUKA OT €r0 JUIMHBI U

ceucHHs. Y JeIIbHOE COIMPOTUBJICHHUEC BCIICCTBA.

l
R=p§

3.25

Uctounuku Toka. 3/]C uCTOUHMKA TOKA:

ACTOpOHHI/IXCPIJ'[

q

E =

BHYTpeHHCC CONMPOTUBJICHUEC NCTOYHUKA TOKA

3.2.6

3axon OMa 71 OJIHOM (3aMKHYTOM ) SJIEKTPUYECKOM LIeTu:

E = IR +Ir, otkyna

E.r
= R




3.2.7

3.2.8

3.2.9

[TapamiensHOE COeTMHEHNE TIPOBOTHUKOB:
I=11+12+..,Ul=U2=..,
1 1 1

=—+—+.
Rnapajm Rl RZ

HOCJ’ICI{OB&TeJ'II)HOC COCIMHEHUEC ITPOBOJHUKOB:
U=Ul+U2+..,11=12=.
Ryoen = Ry + Ry+...

Pa6ota snekrpuueckoro toka: A = UL,
3akon Jxxoynsa — Jlenmna:
Q = I?Rt

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=7t

MOUIHOCTB AIEKTPUYECKOTO TOKA!

TenuioBast MOILITHOCTD, BbIJIEIsIeMasi Ha PE3UCTOPE:

p=rr=Y -
R

MOIIHOCTE HCTOYHHUKA TOKA:!
A4

PE= oT. M =F]
At A0

3.2.10

3.3

CBOGOZ{HHG HOCHUTCIIN QJICKTPHUICCKUX 3apsaa0B B
IMPOBOJHUKAX. MexaHnu3MBbI IpOBOANMOCTHU TBép)II)IX
MCTAJIJIOB, paCTBOPOB U PaCIlJIaBOB 3JICKTPOJIMTOB, I'a30B.

[TonynpoBoanuku. [1oynmpoBOJHUKOBEII A0

MAT'HUTHOE I1IOJIE

3.3.1

MexaHudeckoe B3auMOJEUCTBHE MAarHWTOB. Mar"HuTHOE
nose. Bekrtop  marHuTHOM — MHaykumu.  IIpuHnun

CYTEPHO3UIIMH MarHUTHBIX MOJICH:

B = Bl +Bz+




JIlvauum WHAYKOMUA MarHuTtHoro mnojs. KapTtuHa nuHui
WUHIYKIIUU MarHuTHOTO TOJIst I10JIOCOBOT'O u

HO,I[KOBOO6p&3HOFO IIOCTOAHHBIX MarHuTOB

OmnbiT OpcTega. MarHuTHOE 1OJIE MPOBOJHUKA C TOKOM.

KapTI/IHa JIMHUN HHAYKOUHU MAr"iuTHOrO IoJjd AJJIMHHOIO

3.3.2
OpsIMOrO0  IPOBOAHMKA M 3aMKHYTOTO  KOJIBLIEBOT'O
IIPOBOJHMKA, KaTYIIKH C TOKOM
Cuna Amnepa, e€ HalpaBJIEHHUE U BEJIMYUHA!
F, = IBlsina
3.3.3 I7Ie 0L — YroJl MEX/y HalpaBJIEHUEM MPOBOJAHUKA U BEKTOPOM
B
Cuna JlopeHua, e€ HallpaBJIeHHUE U BEJINYUHA!
Fnop =l q | vBsina
3.3.4
i€ 0. — YToJl MEXy BEKTOpaMu
JIBuKeHue 3apsyKeHHOW 4acTUIbl B OJHOPOJHOM MarHUTHOM
oJie
3.4 OJIEKTPOMATHUTHAA MH/IYKINA
IToToK BEKTOpa MArHUTHOW MHAYKIIUHU:
® = B,S = BScosa
34.1
34.2 SBnenue anekTpoMarHuTHON MHAYKIMKU. DJ1C nHAYKIMn
3aKOH JIEKTpOMarHuTHOM nHaykuuu dapanes:
AD
343 = :—(I:l';
Af | g
34.4

3JIC uHAYKIMU B IPSIMOM IPOBOTHUKE JUTUHOIA |,

JIBIDKYIIIEMCSI CO CKOPOCTBIO




(wvli)
B OJJHOPOJTHOM MarHUTHOM moJie B:
| E; |I= Blvcosa

, TJIe 0. — yToJI MeXy BeKTopoM B 1 Hopmaiibio

K IINIOCKOCTH, B KOTOpOfI JIC)KAT BEKTOPEBI

-
-

lnv
; €CIIH
TO | Ei |: Blv
345 [TpaBumno Jlena
NHIyKTUBHOCTS:
. )
Tl
3.4.6 i © = LI
Camounnykuus. IC caMOMHAYKIUU:
AT
E, =—L—L =11,
Ar —)
DHeprusi MarHuTHOTO TOJIsI KATYIIKHA C TOKOM:
LI?
4.7 = —
3 wy 5
3.5 SJIEKTPOMAT'HUTHBIE KOJIEBAHM S 1 BOJIHBI
Konebartenbubiit KoHTYp. CBOOOJIHBIE 3JIEKTPOMATrHUTHBIE
3.5.1

KOJIGGaHI/IH B UACAJIbHOM KOHC63.TCHBHOM KOHType:
[ q(t)=q,.sin( ot +@,)

11[' t)=q,=wq__cos|wt+o,)=I__ cos(at+q,)
®opmyna Tomcona:

T =2nVLC




, OTKyJa

CBs3p aMIIUTYZABl 3apsja KOHAEHcAaTopa C aMIUIMTYAO0H
CHWJIbI TOKa MpH  CBOOOAHBIX  BIIEKTPOMArHUTHBIX

KoJIeOaHUAX B HICATHHOM KOJIEOATEIIbHOM KOHTYPE:

I
qm — _ mEE
o
3592 3aK0H COXpaHEHHs PHEPTrUU B UIACATHHOM KOJeOaTeIbHOM
s KOHTYpE:

3.5.3 BreinyxaeHHbIE 2JIeKTpOMarHUTHbIE KoneOanus. Pesonanc
ITepemennbiii  TOK.  IlpomsBojacTtBo, Tmepemadya U
noTpeOIeHUE IIEKTPUUECKONU SHEPTUH

3.5.4 B 5 - 5

CcU +LI :C‘L mzﬂmzcms’[.
2 2 2 2
CaoiicTBa 3JEKTPOMAarHUTHBIX BOJIH. BzanmHuas
OpHUEHTAIMSI BEKTOPOB B DJIEKTPOMAarHUTHOM BOJIHE B
355 BaKyyMe:
E1lBlc
356 Mxana BJIEKTPOMATHUTHBIX BOJIH. [Ipumenenue
o AIIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
361 [IpsiMonuHeitHOE paclpoCTpaHEHHE CBETa B OJHOPOJHOMU
o cpene. Toueunslii uctounuk. JIyd cBeta
3aKOHBI OTPaKEHUS CBETA.
a=p
3.6.2 olB
7777777777

3.6.3 [TocTpoenune n300pakeHHi B TUIOCKOM 3€pKajie
3aKOHBI MPEJIOMJICHHUSI CBETA.

3.6.4

[Ipenomnenue cpera:




nqysina = n,sinf.

AOGCOIIOTHBIN NIOKA3aTeNb MPETOMIICHHUS:

c
Nasc = ;

OTHOCHUTENBHBIN MTOKA3aTEIb MPETOMIICHUS:
n, M

n, v

nOTH

Xon 1ydeil B mpu3Me.
1"1 = 1"2 u H].}']. = ”2}'2
COOTHOIIIEHHE YacTOT W COOTHOIIEHHE JJIMH BOJIH IIpHU

nepexoac MOHOXPOMATUUYCCKOTO CBETAa 4YCPE3 TIpaHULY

pa3aciia ABYX OIITHUYCCKUX CPCU:

nH,<mn )
Oy i
3.6.5
IlomHOE BHYTpPEHHEE OTpaKEHUE.
IIpenenbHbIiA yro MOJIHOTO BHYTPEHHETO OTPAYKEHUS:
, 1 np
Sinay, = =—
Noru ng
Cobuparomiue U paccewBarolue JUH3BL. TOHKas JHH3A.
DOKyCHOE paCcCTOSTHUE U ONTHYECKAsk CUJIa TOHKOW JIMH3BI:
3.6.6 1
D=-
F
Popmyiia TOHKOHN JTUH3BI:
1 4 1 1
36.7 d f F

VYBenuuenue, JaBacMoe JIMH30M:




F\ h

f

k4

B cirydace pacceI/IBanmeﬁ JIMH3BI:

3.6.8

3.6.9

3.6.

1
D F=—0,
0= DO

I f1
r=—=--1
d

Xox iay4a, IpOUIENLIETO JIMH3Y MO IPOU3BOJIBHBIM YIJIIOM
K e€ riaBHoU onrtuyeckor ocu. Iloctpoenue nzoOpakeHuit
TOYKU U OTpe3Ka NPsAMON B COOMPAIOIINX U PACCEHBAIOIINX

JIMH3aX U UX CUCTEMax

dotoanmapar Kak onTHYecKkui mnpubop. Ima3z  kax

OIITUYCCKaA CUCTEMA

WUntepdepeniuss  cBera.  KorepeHTHble  HMCTOYHHUKH.
VYcnoBust HaOMIOJEHUS MAaKCUMyMOB M MHUHHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTHUHE OT JBYX CHH(A3HBIX

KOTCPCHTHBIX HCTOYHUKOB:

A
MaKCIIMYMBI — A=2m—, m=0,£1,£2,+3

-

v
MITHIIMYMEI — A=(2m+1)z, m=0,£1,£2,23

-

3.6.11

Hudpakuus csera. JuppakuuoHHas pemeérka. YcCloBHE
HAONIOCHNS TJIaBHBIX MAaKCHMYMOB TIpH HOPMAaJbHOM
najiecHu MOHOXPOMATHUYECKOTO CBETa C JUIMHOW BOJHBI A

Ha peméTKy ¢ neproaom d:




dsingg,, =mA,m=0,+/-1,+/-2,4+/-3,..

3.6.12 Hucnepcus cera
4 KBAHTOBAS ®U3NKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU 1Y AJIN3M
41.1 I'mnore3a M. Ilnanka o kBantax. ®opmyna I[Tnanka: E = hv
dotonbl. DHEprus GoToHa:
E=hv= E = pc
A
4.1.2 Nmnynsc ¢poToHa:
E hv h
PETT T
413 ®oroapdexr. Ompitet  A.I.  CroneroBa.  3aKoHBI
dorordpdekra
VYpaBHenue DitHiTeitHa 1151 poTodPdexra:
Eorona = ABBIX0AA + Eyyymax:
rue,
E =hv = E
414 dorona VK
Kp
Banamar = T2 = e,
JlaBneHue cBerta.
A1 JlaBneHue cBeTa  Ha  TOJHOCTBIO  OTPAXAIOUIYIO
MOBEPXHOCTh W HAa  IOJHOCTHIO  IOIJIOIIAIOIIYIO
MOBEPXHOCTh
4.2 OU3UKA ATOMA
4.2.1 IInanerapHast MOJENb aTOMA
429 [Toctynatsl bopa. M3nyuenue u norsiomienue GOTOHOB MpU

Nepexoie aToMa ¢ OJTHOTO YPOBHS SHEPTHU Ha IPYTOM:




hv =h—c=

TR n

E,—E

" Ly

“mn

JInHelyaTele CIIEKTPBI.

CriekTp ypoBHEM sHEepruu aToMa BOA0poa:

4.2.3
—-13,63B
E =———  n=123 _.
n*
4.3 OU3NKA ATOMHOI'O SA/1PA
431 Hyxnonnas mozaens siapa ['eitzendepra — MiBanenko. 3apsn
o saapa. MaccoBoe unciio sjapa. M30Tonsl
PannoakTuBHOCTS.
Aunbda-pacna;
A A4 4
-X—>5Y+ 5He
bera-pacnan.
DNIeKTpOHHBIN B-pacnai;
4.3.2 N N 0
X Y+ je+v,
[To3utpouHslii B-pacnan:
A A 0=
X —75Y + g€+ WV,
IN'amma-usnydenue
3aKoH paIMOaKTUBHOTO pacraja:
-t
N(t) = Ny * 2T
4.3.3 IIycTte M — Macca palMOaKTUBHOTO BEMIECTBA. Toraa
—t
m(t) =mgy*2T
4.3.4 SAnepHbie peakuuu. [lenenne u cuHTE3 saEp




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYEHUKA

« ®usuka; 10 kmacc. yrmybnenHoe oOydenue KacbsHoB B.A. O6miectBo ¢
OrpaHUYEHHONW  OTBETCTBEHHOCTBIO  «[PODA»; AkiuoHepHOE 0OIIECTBO
«M3narenbctBO «IIpocBemeHue

o ®dusuka; 11 wmacc. yrmybnennoe obOyuenue KacbsHoB B.A. OOGmiecTBO C
OTPAaHUYECHHOW OTBETCTBEHHOCTHIO «JIPODAY»; AKIHMOHEPHOE OOIIECTBO

«3marensctBO «lIpocBemienre»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

eDu3uka. 10-11 kmacc. YrmyOnmeHHbI ypoBeHb. MeTonuyeckoe TmocoOue.
KacesnoB B.A., Bnacoa W.I'. AknuonepHoe oOmiectBo "M3narenbcTBo
"IIpocBemienune"

e ®uszuka. 10-11 wmacc. Terpaap s JabopaTopHbiXx padboT (0a30BBIM,
yrayonennsiii) KacesiHoB B.A., KopoBun B.A. AkmuonepHoe 0OIIECTBO
"UznarensctBo "[IpocBenienue"

e ®usuka. 10-11 knacc. Jupgaktudeckue matepuanbl (0a30BbIM, YrTyOJeHHBIN)
Mapon  AGpam  EBceeBuu  AkmuonHepHoe — oOmectBo  "M3gaTenbcTBO

"IIpocBemienue"

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET



ebubmoreka [IOK 10 kimacc - https://academy-
content.apkpro.ru/ru/catalog/903/77?class=77
e bubmmoTeka [{OK 11 xmacc - https://academy-

content.apkpro.ru/ru/catalog/903/11?class=11
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