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[Iporpamma mo ¢u3MKe HAa ypoBHE cpeaHero oOmiero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE TMOJIOKEHUI M TpeOOBaHMN K pe3yiabTaraM OCBOCHHMS OCHOBHOW 00pa30BaTebHOM
nporpammel, npeActaBieHHBIX B PI'OC COO, a Ttakxke ¢ yuéroM ¢denepanpbHO padoueit
nporpamMmel BocnuTaHus u Konnenmuu mnpenofaBaHus ydyeOHoro mnpeamera «®Pusuka» B
oOpa3oBaTenbHBIX  oOpraHuzamusx Poccuiickoit  ®enepanuu, pealu3ylOMIUX  OCHOBHBIC
o0pa3oBaTenbHbIE TPOTPAMMBI.

[Iporpamma 1o ¢Qusuke ompenenser o0sA3aTeTbHOE MPEAMETHOE  COAEpKAHHE,
YCTaHABIIMBAET PEKOMEHYEMYIO IOCIIEI0BAaTeIbHOCTh M3YUEHHUSI TEM U pa3zesioB y4yeOHOro
npeaMera ¢ yuy€TOM MEXKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKH Y4eOHOTro
mpolecca, BO3PAaCTHBIX ocoOeHHOcTed oOywaromuxcs. IIporpamma mo ¢usuke naér
IPEJICTaBICHUE O LESIX, COJACp)KAaHUM, OOIIel cTpaTeruu oOy4deHUs, BOCIIUTAHUS U Pa3BUTHUS
oOydJaronuxcs cpencTBamu yueoHoro npeamera «dusnka» Ha yriyOoJIEHHOM YpOBHE.

Wzydenne kypca ¢u3MKHA yrIyONE€HHOTO YpPOBHS IIO3BOJIAET PEaIM30BaTh 3aaud
npo¢eCCHOHATBLHON OPHEHTAIMH, HANpPABICHO HA CO3/IaHUE YCIOBUH ISl MPOSIBICHUS CBOUX
UHTEJJICKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEH KaXIbIM OOydYarolmuMcsi, KOTOpbIE
HEOOXOAMMBI I TMPOAOKEHHUS O00pa3oBaHUS B OpraHU3aIMsAX NPo(ecCHOHATBLHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUUECKUM U MHKCHEPHBIM CIICIUATEHOCTSIM.

B mporpamme mo ¢usuke onpenensiorcs IUIAHUpyEeMble pe3yabTaThl OCBOCHHUS Kypca
bu3MKM Ha YpOBHE CpeaHero oOmero o0pa3oBaHUsA: JWYHOCTHBIC, METANpeIMETHBIC,
npeaMeTHbIe (Ha yriryOnéHHoM ypoBHE). HaydHO-MeTom0I0THYecKO OCHOBOM ISl pa3paboTKu
TpeOOBaHUN K JMYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM pe3yibTaTaM OOydaroIuxcs,
OCBOMBIIUX MPOrpaMMy 1o (U3MKe Ha YPOBHE CpPEeIHEro 00IIero oopa3oBaHus Ha yriyOnEHHOM
YPOBHE, SIBIISIETCA CUCTEMHO-IESITEIbHOCTHBIN MOAXO/.

[Iporpamma mo ¢u3HKe BKIFOYACT:

IUTaHUPYEMbIE PE3yJbTaThl OCBOCHHUS Kypca (DM3MKH Ha YriyOJIEHHOM YpOBHE, B TOM
YHCcIIe IPEeIMETHBIE Pe3yIbTAThI 110 roJ1aM 00ydeHuS;

coJiepkaHue yuyebHoro npeamera «Pu3nka» Mo rogam o0ydeHusl.

[Iporpamma mo ¢u3NKe HMeEeT NPUMEPHBI XapakTep U MOKET ObITh MCIOIb30BaHA
YUUTENAMHU (PU3UKH JUIsI COCTABJICHUS! CBOMX PabOUUX MPOTPaMM.

[Iporpamma 10 (¢uU3MKE HE CKOBBHIBACT TBOPUYECKYIO WHUIMATUBY YyUYUTeNned u
MPEIOCTABIsAET BO3MOXKHOCTU [UIsl peaju3alud pPa3IMYHBIX METOJWYECKHUX TOIXOJO0B K
npenofaBaHuio (GU3MKKM Ha yriayOJnEHHOM YpOBHE INpHU YCIOBUM COXPAaHEHUs 00s3aTelbHON
YacTu COAep KaHus Kypca.

dusmKa Kak Hayka 0 Hanbosee oOIIMX 3aKOHAX MPUPO/bI, BHICTYMAs B KAUeCTBE Y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUN 00 OKpYXKarollem MHpE.
[IxonbHBIA Kypc GUBUKH — CHCTEMOOOpa3yIOIMA MJii €CTeCTBEHHO-HAYYHBIX Yy4eOHBIX
IPEIMETOB, MTOCKOJIBKY (PU3HUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SBJICHUN, N3y4aeMbIX
XUMHEH, Ouosorueit, gusnueckoir reorpadueit u acrpoHomueil. Mcrnonp3oBaHHEe U aKTHBHOE
npuMeHeHne (PU3UYECKUX 3HAHWM OMPEACINIIO XapakTep W OypHOE pa3BHTHE Pa3HOOOpPA3HBIX
TEXHOJOTHIl B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIY4YEHHsS] HOBBIX
MaTepHajoB C 3a/JaHHBIMU CBOWcTBaMH. M3yuyeHue (U3MKM BHOCHUT OCHOBHOHM BKJIal B
(GopMHpOBaHHE €CTECTBEHHO-HAyYHOH KapTUHBI MHpa oOydaromerocs, B (OopMHUpOBaHUE
YMEHHM MPUMEHATh HAYUHBIH METOJ] IO3HAHUS MIPU BBIOJHEHUH UMH Y4€OHBIX MCCIIEIOBAHUM.

B ocHOBYy Kypca pu3nKu Ha ypoBHE CpPEIHETO OOIIero 0O0pa3oBaHUs MOJIOKEH PsIT UIICH,
KOTOpPbIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 IIOCTPOCHUSI.



Hoen yenocmnocmu. B cOOTBETCTBUU C HEMl KyPC SBJISIETCS JTIOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX paslesioB (PU3MKH, BKIIOYAET KAaK BOINPOCH! KJIACCUYECKOH, TaK U
COBPEMEHHOM (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBMM C HEWl Marepuan Kypca (u3MKH O0BEAMHEH
BOKpYT (GU3MYECKUX Teopuid. Bemymmum B Kypce siBisieTcss (popMHUpOBaHWE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U TOJIE.

Hoen cymanumapuzayuu. EE€ peanuzanus mpeanosiaracT UCIOJIb30BaHUE T'YMaHUTaApPHOTO
noTeHuuan€a (U3n4ecKoil HayKu, OCMBICIICHHE CBSA3HM Pa3BUTUS (PU3UKU C pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMH U SKOJIOTMYECKUMU ITPoOIieMaMu.

Hoea npuknaonoiu nanpagnennocmu. Kypc ¢Gusukn — yrioyOn€éHHOTO — ypOBHS
IpernonaraeT 3HaKOMCTBO € IIMPOKHM KPYrOM TEXHUYECKMX U TEXHOJIOTMYECKHX MPHIIOKECHHUH
M3Y4YEHHBIX TCOPUN U 3aKOHOB. [Ipu 3TOM paccMaTpuBarOTCS Ha YPOBHE OOIIMX MPEICTAaBICHUMA
U COBpEMEHHbIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHUH.

Hoea 3Konocuszayuu peanusyercs IOCPEICTBOM BBEACHUS 3JIEMEHTOB COJEp)KaHUS,
NOCBALIEHHBIX 3KOJIOTMYECKHM NpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM palliOHATIbHOTO MPUPOIONOIb30BAHUS U
9KOJIOTHYECKOM 0€30MacHOCTH.

OcBoeHnue conepkaHusl MPOrpaMMbl 10 (GU3UKE JTOJKHO ObITH MOCTPOEHO Ha MPHUHIUIAX
CHCTEMHO-/IEATEIIbHOCTHOTO Moxo/a. s pu3uKu peanuzanus 3TUX IPUHIUIIOB Oa3upyeTcs Ha
UCIIOJIb30BAaHUU CAMOCTOATEIBHOTO AKCIIEPUMEHTa KaK MOCTOSHHO JAeHcTBYIOLIEro Qaxropa
yuebHoro mpouecca. [lnsg yrayGn€HHOro YpoBHST — 3TO CHUCTEMa CaMOCTOSITEIbHOIO
YUYEHHUYECKOTO 3KCIIEPHUMEHTa, BKJIIOYAIONIETO0 (POHTANbHbIE YYEHHYECKHE OIBITHl IPH
U3y4eHHUH HOBOTO MaTepuana, JiaboparopHble paboTbl M paboThl mpakTukyma. [Ipu sTom
BO3MOJXKHBI JIBa crioco0a peann3anuu GU3NYecKoro npakTukyma. B mepBoM ciydae MpakTUKyM
npoBoautTcs 6o B koHme 10 m 11 kxmaccoB, mubOO TOCiIe MEPBOTO M BTOPOTO TOJYTOAUN B
KaXJIOM M3 3THX KJaccoB. BTopoil crmoco® — 3To mHTerpauus paboT MpakTHKyMa B CHCTEMY
71a00paTOpHBIX paboT, KOTOpPhIE MPOBOJASATCS B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu stom
noJ paboTamMu MPaKTUKyMa IIOHUMAETCs] CAMOCTOSITENIbHOE UCCIIEIOBAHNE, KOTOPOE TPOBOAUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BHa 0€3 MOMAaroBo HHCTPYKIIUH.

B nporpamme no ¢usmke cucrema yueHHYECKOTO SKCIEPUMEHTa, Tab0paTOPHBIX paboT U
NpaKTUKyMa MpeICTaBlIeHa eANHBIM NepeyHeM. BrIOOp TeMaTHKH JJIs STUX BUAOB YUCHHUECKUX
MPAKTUYECKUX pabOT OCYIIECTBISETCS y4yacTHHUKaMU 00pa30BaTENILHOTO Ipoliecca MCXOAS U3
OCOOEHHOCTEH TMOYpOYHOTO IUIAHUPOBAHUSA M OCHalleHus1 kabuHera ¢usuku. I[lpu 3TOM
o0ecrieynBaeTcsl OBNAJICHUE OOYYAIOUMMHCA YMEHHUSMHU INPOBOAMTH NPSMbIE U KOCBEHHBIC
U3MEpEHUs, MCCIEeOBaHUs 3aBUCUMOCTEH (M3NYECKUX BEIMYUH M TOCTAHOBKY OIIBITOB IO
MPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAeNseTCs PEeIIEHUI0 Pacu€THBIX M KayeCTBEHHBIX 3a1ad. [Ipu sTom
JUI PacYETHBIX 3a/la4 MPUOPUTETOM SIBIISIOTCS 3a/laud C SBHO 3a/JlaHHOW M HESBHO 3aJJaHHOM
¢u3nUecKoil MOJENBIO, MO3BOJISIONINE MPUMEHATh U3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJTHOTO pa3jesia Kypca, TaK U MHTETpUPYs] NPUMEHEHUE 3HAHUI U3 pa3HbIX pazzaenoB. s
KaYeCTBEHHBIX 3aJjady IMPUOPUTETOM SBIAIOTCS 3afaHusl Ha OOBsICHEHHe/TpeIcKa3aHue
NpOTeKaHUs (U3UYECKUX SBJICHUN U MPOLIECCOB B OKPYXKAIOLICH *KU3HH, TpeOyromue BbIOOpa
¢u3nUecKoil MoIeNH Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu DPI'OC COO Kk MarepuasbHO-TEXHHUYECKOMY
obecrieueHnI0 y4eOHOTO Tporecca Kypc (U3MKU YriayOJEHHOTO YPOBHS Ha YPOBHE CpPEIHErO
o0miero o0Opa3oBaHUs JIOJKEH H3ydaThCs B YCIOBHSIX NpeAMETHOro kabuHera. B kaOuHere



(bU3UKA TOJDKHO OBITH HE0OX0AMMOE JTabopaTopHOE 000PYI0BAHNE /TSI BRIMTOJHEHUS YKa3aHHBIX
B IIporpamMMe 1o (pu3MKe YYEeHHUYECKHUX OIBITOB, Ja0OpaTOPHBIX paboT U pabOT MPaKTUKyMa, a
TaKXe JIeMOHCTPAIlMOHHOE 000Py10BaHHE.

JlemoHCcTpanoHHOE 000pyAoBaHHE (OpMHpPYETCS B COOTBETCTBUM C IPUHILIUIIOM
MUHUMAJIbHON OCTaTOYHOCTH M 00ECIeYHBAEeT MOCTAaHOBKY MEPEYUCIICHHBIX B MPOTrpaMMe IO
¢u3uKe KIIOUEBBIX JEMOHCTPALMH MAJs MCCIEJOBAHUS HW3y4aeMbIX SIBICHUNW U IIPOLIECCOB,
IMIUPUUYECKUX U DYHIAMEHTATHHBIX 3aKOHOB, UX TEXHHYECKUX TPUMEHEHUH.

JlaGopaTopHoe 00opymoOBaHHE ISl YYCHHUYECKUX MPaKTUUECKHX paboT (opmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M O0OecledyrBaeTcsi B pacyéTe OJHOTO KOMIUIEKTa Ha IBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI JIabOpaTOpHOTO OOOpYIOBaHMUS JIOJKHBI OBITH
IOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUU AHAJOTOBBIX W LU(POBBIX NPUOOPOB, a TaKxke
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE LU(POBBIX TaOOPATOPHIA.

OCHOBHBIMU TEISIMU U3yUYeHUs (PU3UKH B 00111eM 00pa30BaHUM SBJISIOTCS:

¢dbopMHpoBaHUE UHTEPECA U CTPEMIICHHUS 00YUYAIOMIUXCS K HAYYHOMY W3YYEHUIO MTPUPOIH,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

pa3BUTHE TPEICTaBICHUH O HAyYHOM METOJleé TMO3HaHHA U  (QOpMHUpPOBaHUE
HCCJIEIOBATEIHCKOIO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

¢dopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa M3y4eHHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PH3HUKH;

dbopMupoBaHre yMEHUU OOBSACHATH SIBJICHHS C MCHOJb30BaHUWEM (U3NYECKUX 3HAHUM U
HAyYHBIX JI0Ka3aTeNbCTB;

¢dbopMHupOBaHUE TPEACTABICHUN O posd (U3UKU A PA3BUTHUS JIPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTUH;

pa3BUTHE TIPEICTABICHUM O BO3MOXHBIX cdepax Oyaymed mnpodecCuoHaTbHON
NEeSTENIbHOCTH, CBSI3aHHBIX C (U3MKOW, MOJATOTOBKAa K JajbHeHIIeMy OOy4eHHI0 B 3TOM
HaTPaBIICHUU.

JlocTikeHnne 3TUX Lenel oOecreyrBaeTcss pelIeHHEeM CIEAYIOUIMX 3ajJad B Ipolecce
n3y4deHus Kypca GU3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

npuoOpeTeHne CHCTeMbl 3HAHMK 00 OO0mUX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOPHSX, BKITIOYAs MEXaHHUKY, MOJIEKYJISIPHYIO (U3HKY, dJEKTPOIUHAMUKY, KBAHTOBYIO (DHU3HKY
U 3JIEMEHTBI acTPO(U3HKH;

dbopMupoBaHUEe YMEHUI MPUMEHSTh TEOPETUUECKUE 3HAHUS JJIs1 OOBSICHEHUS (PU3NUECKUX
SBJICHUH B TIPUPOJIE U JUISl IPUHATHUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM JKU3HH;

OCBOCHHE CIIOCOOOB pEIIEHUS Pa3IMYHbIX 33/1a4 C SBHO 33JaHHOHN (PU3NYECKON MOJIENbIO,
3a1a4, TOAPA3yMEBAIOIIUX CAMOCTOATENbHOE CO37aHuEe (U3UUECKON MOJENH, aJeKBaTHOM
YCIIOBUSIM 3aJ]aui, B TOM YHCJIE 3a]]a4 HHKEHEPHOTO XapaKTepa;

NOHMMaHHE (PU3UYECKHX OCHOB M TPUHIUIOB JEUCTBUSA TEXHHUYECKUX YCTPOWCTB H
TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIQICHUE METOJaMH CAMOCTOSITEJIbHOTO IUIAHUPOBAHHUS M IPOBEACHUS (DU3NYECKUX
9KCIIEPUMEHTOB, aHaJlW3a M HWHTEpIpeTanuu HHpOpMaluM, OmpeAeNeHuss IOCTOBEPHOCTH
MOJIyYEHHOTO Pe3yJIbTaTa;

CO3JlaHUE YCJIIOBUM Ul PAa3BUTHUS YMEHUH IPOCKTHO-UCCIIEI0BATEIbCKON, TBOPYECKOMN
NeSITebHOCTH;

pa3BuTHe uHTEpeca K chepam npodecCHOHATbEHON ASSTEPHOCTH, CBSI3aHHOM ¢ (DU3UKOM.

B cootBerctBum ¢ TtpeboBanusmMu DPIOC COO yriyOn€éHHBIA YpPOBEHb H3YYCHHS
yueOHOoro mpenmera «®Dusmka» Ha YpPOBHE CpEeIHEro o0mero oOpa3oBaHUS BBIOMpPAETCS



00yJaronMMucs, TUIAHUPYIOMUMH TPOJIODKCHHE 00pa30BaHUS IO CIEIHATBHOCTAM (PU3HUKO-
TEXHUYECKOTO MPOUIISL.

Ha u3yuenue ¢pusuku (yriyOnéHHbIN ypoBEHb) HAa YPOBHE CpeAHEro o0I1ero oopa3zoBaHus
otBoautcs 340 gacos: B 10 kmacce — 170 vacoB (5 gacoB B Henento), B 11 kimacce — 170 gacoB (5
YacOB B HEJICITIO).

[Ipennaraemslii B mporpamme 1o Gpu3uKe nepeueHb JJabOpaTOPHBIX U MPAKTUYECKUX PadoOT
SBIISICTCS PEKOMEHJOBAHHBIM, YYUTENb JENaeT BBHIOOP MPOBEACHUS JTaOOpaTOPHBIX paboOT M
OTIBITOB C YUETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIINXCS.



COJEP)KAHUE OBYYEHUA
10 KUIACC

Pasznen 1. Hayunblii MeTO/ MO3HAHUSA NPUPOBI.

Odusuka — (yHIaMEHTaNbHas Hayka o npupoje. HayuHblii MeTOA MO3HAHHUS U METOMIBI
UCCIIeTOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepuMEHT U Teopus B Mpoliecce Mo3HaHus npuposl. Habmonenue u skcriepuMeHT B
buzuke.

Crioco6b1 u3MepeHus (U3NYECKUX BEIUYMH (QHAJIOTOBBIE U IU(PPOBBIE U3MEPUTEIbHBIC
npuOOPEI, KOMITBIOTEPHBIC JATYUKOBBIE CUCTEMBI).

[TorpemHocTr n3MepeHUH HU3NIECKUX BETMYHMH (a0COMIOTHAS M OTHOCUTEIbHAS).

MopenupoBanue GU3MYECKUX SBJICHHN W MPOILECCOB (MaTepHallbHas TOYKA, aOCOIIOTHO
TBEPJI0€ TEJI0, UAcalIbHAs KUAKOCTh, UACAIbHBIN ra3, TOUeUHbIN 3apsan). [ unoreza. duznueckuii
3aKOH, TPaHULIbI ero NpuMeHuMOocTH. Dusnyeckas Teopus.

Pons m mecto ¢ms3ukm B (GopMHUpOBAHWM COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B
MPAKTUYECKOU eI TETLHOCTH JIIOICH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

WN3mepenue cunabl TOKa M HAOpsDKEHUS B IEMU TMOCTOSHHOIO TOKa IPU MOMOIIU
AQHAJIOTOBBIX U UG POBBIX U3MEPUTENIBHBIX TPHUOOPOB.

3HakoMcTBO ¢ 1udpoBoit madoparopueit mo ¢usuke. [Ipumepsr nsmepenust GpuzngecKux
BEJIMYMH IIPU MOMOIIN KOMIIBIOTEPHBIX TATYMKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannyeckoe nBuKeHHE. OTHOCHTEIBHOCTh MEXaHWYeCKOoro aBwxkeHus. Cucrema
OTCU€Ta.

[Ipsimas 1 oOpaTHas 3aja9 MEXaHHUKH.

Panuyc-BekTop MaTepuaabHOW TOYKH, €ro MPOEKIMH Ha OCH CHCTEMbl KOOpPJIUHAT.
TpaekTopus.

[lepememienue, ckOpocTh (CpemHssi CKOPOCTb, MTHOBEHHAss CKOPOCTb) M YCKOpPEHHE
MaTepUaJIbHOM TOUKH, UX MPOEKIIMU HAa OCU CHUCTeMbl KoopAauHaT. ClioKeHUE MepeMenieHud u
CJI0’)KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSAMOJIUHENHOE IBHKEHUE. 3aBUCUMOCTh KOOPAMHAT,
CKOPOCTH, YCKOPEHHS U MyTH MaTepruaTbHONW TOUYKHA OT BPEMEHH U UX TpapuKH.

CBobosnHoe maneHue. YCKOpeHHe CBOOOJHOro majaeHus. J[BukeHue Tena, OpOIIEHHOTO
MOJT YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHHS MaTepUAIbHON TOUKU
OT BPEMEHH U MX IpapuKH.

KpuBonuneiinoe nBmxeHue. J[BUkeHnEe MaTeEpUaIbHOW TOUKH MO0 OKPYXHOCTU. YToBas U
auHelHas ckopocTb. Ilepmon u wacrora oOpamienus. LleHTpocTpemuTenbHOe (HOpMalbHOE),
KacaTeJlbHOE (TaHMCHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MaTepUAIbHON TOUKH.

TexHuueckue YCTpPOHCTBA M TEXHOJOTHYECKHE IMPOLECCHl: CHUIOMETP, IBUKECHHE
CHapSJIOB, LICTIHbIE, IeCTepEHYATHIC U PEMEHHBIE epeaadn, CKOPOCTHBIC TU(THI.

Hemoncmpayuu.

Monenb cucteMbl 0TCUETa, MIUTIOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

CrocoOBl KCCIIENOBAHUS IBUKECHUN.

Nnmroctpanus npeaenbHOro nepexoa i U3MepeHne MTrHOBEHHOM CKOPOCTH.



[IpeoOpa3zoBanue MBIKEHHH C UCTIOIB30BAHIEM MEXaHH3MOB.

[Tanenue Ten B BO34yX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue nBuxeHus Tena, OpoIIeHHOro MO/ YIJIOM K TOPU30HTY M TOPHU30HTANIBHO.

HampaBnenue CKOpoCTH MpU ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBanue yriioBoi CKOPOCTH B PEIyKTOPE.

CpaBHeHHe TyTel, TPACKTOPHUI, CKOPOCTEN NBUKEHHUS OJHOTO M TOTO K€ Tela B Pa3HbIX
CHUCTEMaXxX OTCUETA.

Yuenuueckuii 3kcnepumenm, nadopamopnuie padomul, RPAKMuUKym.

N3yueHnne HepaBHOMEPHOTO IBMXKEHUS C 1IEJIbIO OMPEIEICHUS MTHOBEHHOM CKOPOCTH.

WN3mepenue yckopeHUs TMpU MOPSIMOJMHEHHOM PABHOYCKOPEHHOM JIBUKEHUHU IO
HaKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITYyTH OT BPEMEHHM [P PAaBHOYCKOPEHHOM JIBUKEHHUH.

N3mepenne ycKopeHusi CBOOOTHOTO MaAeHUs (PEKOMEHI0BAHO MCIOJIb30BaHUE TU(PPOBOI
n1abopatopun).

Wzydenune nBuxeHuUs Tena, OpPOIIEHHOTO TOPU3OHTAIBHO. [IpoBepka runore3sl 0 mpsMon
PONOPLUUOHAIBHON 3aBUCUMOCTH MEXIY AAIBHOCTBIO MOJIETA U HAYAJIBHOM CKOPOCTBIO TENA.

N3yuenune ABUXKEHUS Tea MO OKPY>KHOCTH € TOCTOSIHHOM 110 MOJIYJIIO CKOPOCTBIO.

HccnenoBanne 3aBUCMMOCTH Tiepuoja OOpalIeHHs KOHWYECKOro MasiTHUKa OT €ro
napameTpoB.

Tema 2. /lunamuxa.

ITepBoiii 3akoH HptoToHa. HepunaibHbie CUCTEMBI OTCUETA. [[pUHIIMTT OTHOCUTENBHOCTH
lanunes. HennepuuansHbie CUCTEMBI OTCUETA (OMpeAeTieHUE, IPUMEPHI).

Macca tena. Cuna. [IpuHuun cynepno3uiuu Cuil.

Bropoii 3akon HeroToHa 1711 MaTepuaibHON TOUYKH.

Tpetnii 3akoH HproTOHA 1J11 MaTepUaIbHBIX TOUEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPAaBUTALMOHHON 1 HHEPTHOM MacCCHI.

Cuna TsoKeCTH. 3aBUCHMOCTh YCKOPEHHS CBOOOAHOTO TIQJCHUS OT BBICOTHI HAJ
MOBEPXHOCTHIO IJIAHETHI M OT reorpaduueckoil mupoThl. JIBM>kKeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kemepa. [lepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBUXKYIIETOCs C YCKOPEHHUEM.

Cuna Ttpenusa. Cyxoe TpeHue. Cuna TpeHHUS CKONBXKEHUS U CUja TPEHUS IOKOS.
Koaddunument tpenus. Cuna conpoTUBIEHUS NpU ABUKEHUM TeJa B KHUAKOCTU WM rasze, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBH>KCHHUS.

Hasnenue. 'mapocratnueckoe nasnenue. Cuia Apxumena.

TexHudyeckue YCTpPOMCTBA M TEXHOJOTUYECKUE MPOLECChl: MOAIIMIHUKY, JABUKECHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

HaGnronenne ABMXEHUS TEN B MHEPIHATBHBIX M HEUHEPIIMAIBHBIX CUCTEMAaX OTCUETA.

[IpuHIUIT OTHOCHUTEIBHOCTH.

KaueHne nByxX LMIMHIPOB WJIM WIIApOB Pa3sHOM MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEMHEPIMAIBHON CUCTEMBI OTCUETA.

CpaBHeHHE PaBHOACUCTBYIONIEH MPUIIOKEHHBIX K TEIIy CHJI C TPOU3BEICHUEM MAcChl Tea
Ha €r0 YCKOPEHUE B UHEPLUAIBHOU CUCTEME OTCYETA.

PaBeHCTBO cHJI, BOBHMKAIOIINX B PE3YJIBTATE B3aUMOICHCTBUS TEI.

N3mepeHne mace 1o B3auMOICHCTBUIO.

HesecomocTts.



Bec Tena npu yCKOPEHHOM NOIBEME U MAJCHUU.

[leHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NTOKOSI, KAUEHUS U CKOJIbKECHMSL.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomul, RPAKMUKYM.

N3mepenne paBHOECHCTBYIOMIEH CHJI TIPH JIBIOKCHUH OpyCKa MO HaKJIOHHOM TJIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3ABUCHUMOCTH BpPEMEHH JABIDKEHHsS Opycka IO HaKJIOHHOU
IUIOCKOCTH Ha 3aJJaHHOE PacCTOSIHUE OT €r0 MacChl.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAKOUIUMX B NPYXUHE U PE3NHOBOM
obpasrie, oT ux nedopmaruu.

W3ydenune 1BUKEHUSI CUCTEMBI TEJl, CBA3aHHBIX HUTBIO, IEPEKUHYTON Uyepe3 JIErKuid OJI0K.

N3mepenne ko3 puimeHTa TpeHus Mo BEIMYMHE YTIIOBOTO Kod(DHIMeHTa 3aBHCUMOCTH
FTP(N)'

UccnenoBanue nBwxeHUs Opycka IO HAKJIOHHOM IUIOCKOCTH C TMEepEeMEHHBIM
K03(pPHULIHEHTOM TPEHHUS.

N3ydyenne nBuxkeHMs rpysa Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe UM BpallaTesIbHOE JABH)KEHHE TBEPIOTO Tena.
MOMEHT cuiibl OTHOCHUTENBHO Ocu BpamieHus. [lnedo cunbl. CinokeHue cuil, NPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBeCUsI TBEPAOTO TeaA.

VYcroitunBoe, HEYCTOMYHMBOE, O€3pa3InyHOE PABHOBECHE.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: KPOHIUTEHH, CTPOUTEIBHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunael paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

HccenenoBanue ycaoBuil paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPALEHHUS.

KoHcTpyrnpoBanue KpOHIITEHHOB U PaCUYET CUJI YIIPYTOCTH.

N3yueHne ycTOMYNBOCTH TBEPAOTO TEJIA, UMEIOILET0 IUION[aAb ONOPBI.

Tema 4. 3aKkonbl COXpaAHEHUA 8 MEXAHUKE.

NMiynsC MaTepHaIbHOW TOYKH, CUCTEMBI MaTepHANbHBIX TOYeK. L[eHTp macc cucteMsbl
MaTepHalbHbIX TOUeK. Teopema 0 JBUKEHHUH LIEHTPa Macc.

WMnynbe cuibl 1 UI3MEHEHHME UMITYJIbCA TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MoMeHT wuMmyinbca MaTtepuanbHOM TOYKU. [IpencraBieHue O COXpaHEHMH MOMEHTa
MMITYJIbCA B LICHTPAJIbHBIX MOJISIX.

Pabora cunel Ha MajoM M Ha KOHEYHOM IepeMelieHuu. ['paduyeckoe mpeacraBieHue
paboTHI CHITHI.

MOIIHOCTD CHIIBI.

Kunernueckass sHeprus mMarepuajbHOW TOYKH. Teopema 00 HM3MEHEHHMHM KHHETHYECKOU
OHEPIrUU MATEPUATILHON TOUYKH.

[ToTeHumanpHple U HEMOTEHUHANbHBIE CHibl. lloTeHnuanbHas 3Heprus. [loTeHnmanbHas
SHEpPrusl ynpyro AeQopMUpOBaHHOM MpyxuHbL. [loTeHnnanbHass SHEPrUs Teaa B OAHOPOJHOM



rpaBUTAMOHHOM Tosie. [loTeHnanbHas SHeprust Tena B TPaBUTALIMOHHOM IOJIE OJHOPOIHOTO
nrapa (BHYTpH U BHe 11apa). Bropast kocMudeckasi CKOpoCThb. TpeThsi KOCMUYECKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTCHIIMATBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOW IHEPTHH CHUCTEMBI
TeJl. 3aKOH COXPaHEHHSI MEXaHUYECKON SHEPIUHU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHymnu s UACANbHOM JKUIKOCTHM KakK CIEACTBUE 3aKOHA COXPAHEHUS
MEXaHUYECKOW SHEPTUH.

TexHu4eckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: JBM)KEHHE PAKET, BOJOMET,
KONEp, NPYKUHHBIN MUCTOJIET, THPOCKOII, (PUTYpHOE KaTaHUE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3MepeHne MOIIHOCTH CHUJIBI.

N3meHeHne sHEpTuu Tema Mpy COBEPIIICHUH PAaOOTHI.

B3anMHuble npeBpaleHuss KMHETUYECKOM W IOTCHIUAJIBHOW 3HEPrUi IpU IEUCTBUM Ha
TEJIO0 CHUJIBI TSDKECTH U CHJIbI YIIPYTOCTH.

CoxpaHeHue 3Hepruu mMpu CBOOOTHOM MaJICHHUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

H3mepenue umnyinbca Teaa 1o TOPMO3HOMY MYTH.

W3mepeHue cuibl TATH, CKOPOCTU MOJIEIH 3IEKTPOMOOMIIS U MOIIIHOCTH CUJIBI TATH.

CpaBHEHHME U3MEHEHHS UIMITYJIbCA TEIa C UMITYJIbCOM CHUIIBL.

HccnenoBanue coxpaHeHus UMITYJIbCa MIPU YIPYTrOM B3aHUMOJICHCTBHH.

W3mepeHne KHHETUYECKOU SHEPTUH Tella 110 TOPMO3HOMY ITyTH.

CpaBHEHHE U3MEHEHHS TTOTCHIIMAIIBHOW SHEPTUH MPYKUHBI ¢ PAOOTOM CHIIBI TPEHHS.

Omnpenenenue pabOThI CHIIBI TPEHUS TIPU JBUKEHUHU TeJa MO0 HAKIIOHHOW MJIIOCKOCTH.

Paznen 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOI Meopul.

OCHOBHBIE TIOJOKEHUSI MOJIEKyJIsApHO-KuHeTndecko Teopun (MKT), ux ombiTHOE
obocHnoBanue. Juddysusa. bpoyHoBckoe nBmkeHHe. XapakTep ABMIKEHUS M B3aUMOJCHCTBUS
YacTHIl BellecTBa. MoJieid CTPOCHHSI Ta30B, KUAKOCTEH U TBEPIBIX Tel U OOBSICHEHHE CBOWCTB
BEIIECTBA HAa OCHOBE OSTUX Mojened. Macca u pasmepbl Mojekyn (atomoB). KomudecTBo
BemectBa. [locrosnnas ABorazapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ m3mepenus. lllkama Temmeparyp
Ilenbcus.

Mogenb uaeadbHOTO Traza B MOJICKYJISAPHO-KMHETUYECKOW TEOpUU: YaCTHIlBl Ta3a
JBUKYTCSl XAOTUYECKH U HE B3aUMOJCHCTBYIOT APYT C APYTOM.

["a3oBbic 3akoHBI. YpaBHeHHe MenaeneeBa—Kmnaneiipona. AOcomtoTHas Temmeparypa
(mkama Ttemnepatyp KenbsBuna). 3akon Jlanmerona. W3ompomeccsl B uHIeadbHOM rase ¢
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHne H30MpoOLECcCOB: U30TepMa,
M30x0pa, n3obapa.

CBA3b MEXKIYy [aBJICHUEM M CPEIHEN KUHETHYECKOW »JHEprue MOoCTyNnaTelIbHOro
TEIJIOBOTO JIBMXKEHHMSI MOJIEKYJI HJCAIbHOrO ra3a (OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-
KHMHETUYECKON TEOPUHU UACAIIBHOIO rasa).

CBs3bp  aOCONMIOTHOM  TeMmmepaTrypbl TEPMOJWHAMHYECKOM CHCTEMBI CO  CpeaHei
KMHETUYECKOM 3HEepruei NoCTynaTelbHOr0 TEMIOBOIO JBUKEHNS €€ YaCTHL.



TexHuueckue YCTpOHCTBA M TEXHOJOTMUYECKHE TPOIECCHl: TEPMOMETp, OapoMeTp,
MOJIy4YeHUE HAHOMATEePUAJIOB.

Hemoncmpayuu.

Mopenu nBUKEHNS YaCTULl BELIECTBA.

Mogenb OpOyHOBCKOTO JBUKEHHUSL.

Buneoponuk ¢ 3anuchio peabHOro OpOYHOBCKOT'O IBUKCHHUS.

Juddyzus xuaKocTen.

Mogpens onbiTa [llTepHa.

[TputspkeHne MOJIeKyI.

Mogenu KpUCTaUIMYECKUX PELIETOK.

Habmonenue u nccnenoBaHue U30MpOIECCOB.

Yuenuueckuii 3xkcnepumenm, nadopamopnuvie padomuol, RPAKMUKyM.

HccnenoBanue npoiiecca yCTaHOBIECHUS TEIIOBOTO PaBHOBECUS MIPU TEINIOOOMEHE MEXKIY
ropsiuei U X0JIOAHOU BOJOM.

W3ydenne wu3oTepMHUECKOro mporecca (PEeKOMEHJI0BAaHO HMCIIOJIb30BaHHE IU(PPOBOH
nabopaTopun).

N3yueHnne n30X0pHOro mporecca.

Nzydenue n3obapHOro mporuecca.

[IpoBepka ypaBHEHUS! COCTOSIHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunol.

Tepmomunamuueckass  (TJ[)  cucrema. 3ajaHue ~ BHEIIHUX  YCJIOBUM 1A
TEPMOJAMHAMUYECKOM  CcUCTeMbl. BHemHume u  BHyTpeHHue mnapamerpsl. Ilapamerpsr
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPeAHUE 3HAUYECHMs] BETUYUH, OMHUCHIBAIOUIUX €€ COCTOSIHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hayano tepMoauHamMuk. CaMOIIPOU3BOJIbHAS PETAKCALNSA TEPMOAMHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Mogenb wuaealbHOrO Tra3a B TEPMOAMHAMUKE — CHCTEMa YpaBHEHUH: YypaBHEHUE
MenneneeBa—KianeiipoHa U BbIpaX€HHE IJIsl BHYTPEHHEW 3HEPTUH. Y CIOBUS MNPUMEHUMOCTH
9TOM MOJENH: HHU3KAasl KOHLEHTpAlus YacTHIl, BBICOKME TeMmIeparypsl. Beipaxkenue s
BHYTpPEHHEHN 3HEPTUH OJHOATOMHOTI'O M/I€aJIbHOTO ra3a.

KBa3ucraTtnueckue 1 HECTATUYECKUE TPOLIECCHI.

DneMeHTapHas paboTa B TepMoAMHAMUKeE. Berancienue paboTsl Mo rpaduky mnporecca Ha
pV-nuarpamme.

Tennonepenaya Kak croco0 HM3MEHEHUS BHYTPEHHEH SHEpruM TepMOIUHAMHYECKON
cUCTeMBI 0e3 coBepiIeHus: padoThl. KOHBEKIHSI, TETIIONPOBOIHOCTD, U3IIyUCHHE.

KomuuectBo TemioTel. TemioéMKOCTh Tena. YIenbHas W MOJSIpHAs TEIIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeEIJIOTa CropaHus ToIluiMBa. Pacué€r koiamyecTBa
TEIUIOTHI NpH Terutonepenave. [lonsaTre 06 annadbatHoM mpoliecce.

[epBbIit 3akoH TepMoaMHAMHUKHU. BHyTpenHnss sHeprus. KonndectBo Temnotsl U paborta
KAaK MEpbl U3MEHEHUS BHYTPEHHEN YHEPTUN TEPMOINHAMUYECKON CHCTEMBI.

Bropoil 3akoH TepMOAMHAMUKH JUIsli PABHOBECHBIX IPOLECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOJMHAMHYECKOW CHUCTEMbI MPOXOIUT €IUHCTBEHHas aauabara.
AOGcomoTHas TeMIieparypa.

BTopoii 3aK0H TEPMOJMHAMUKH JIJI1 HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IEepeaaTh
TEIJIOTY OT OoJiee XOJIOAHOrO Tejla K Oosiee HarperoMy Oe3 kommencanuu (Kmaysumyc).
Heo6paTuMoCcTh NPUPOIHBIX MPOLIECCOB.



[Tpunimne! aeiictBus TenaoBbix MamuH. KIT/I.

Makcumansnoe 3nauenue KI1/1. [ukn Kapho.

DKOJIOTMYECKUE aCMEKThl UCIOIb30BAHMS TEIUIOBBIX JABUTarenied. TemnoBoe 3arps3HeHue
OKPYXKaIOIel Cpeabl.

TexHu4eckne yCTpOMCTBAa U TEXHOJOTMYECKHUE IMPOLECCHI: XOJOAWIBHUK, KOHIUIUOHED,
TU3ETbHBIA W KapOIOPAaTOPHBIM JBHUTaTeNld, MapoBas TypOWHA, MOJNyYEeHUE CBEPXHU3KUX
TEMIIepaTyp, YTUIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJb30BAHMEM TEIUIOBOIO Hacoca,
yTUIU3aLUs OMOOPraHUYECKOr0 TOTIMBA U1 BEIPAOOTKH «TETIOBOM» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

N3meneHne Temmnepatyphl pu ainadaTHUeCKOM pacIInpEHUH.

Bo3aymiHoe orauso.

CpaBHEHHE yNIETbHBIX TEINIOEMKOCTEN BEIIIECTB.

Cnioco0Obl M3MEHEHUsI BHYTPEHHEH YHEPTHUH.

HccnenoBanue annabdaTHOTO mpolecca.

KommnbroTepHbie MOJ€IH TETIOBBIX JIBUTaTENEH.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomuol, RPAKMuUKyM.

N3Mmepenne yaenbHOU TeMIOEMKOCTH.

HccnenoBanue mpoliiecca OCThIBaHUS BEILIECTBA.

HccnenoBanue anuabdaTHOro mpolecca.

N3yueHue B3aMMOCBS3M DHEPTUU MEKMOJIEKYJIIPHOIO B3aUMOJACHCTBUS U TEMIIEpaTyphl
KHUIICHUS KUIKOCTEMN.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoovl.

[TapooOpazoBanne u KoHJeHcauus. lcmapeHne M KHUIEHHE. YIenbHas TeIuloTa
apooOpa3oBaHUSI.

Hacpliennsle ¥ HeHachllleHHbIE mapbl. KadecTBeHHas 3aBUCUMOCTb IUIOTHOCTH U
JABJICHHUSI HACBHIIICHHOTO TMapa OT TEMIEpaTyphbl, UX HE3aBUCUMOCTHh OT 00BhEMA HACHIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JABJICHUS B KUJKOCTH.

BnaxxnocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue u amopdHbie Teaa. AHH30TPOIUS CBONCTB KPUCTAIIOB.
[TnaBnenue u KpuctayuM3aIys. Y qeibHas TeruioTa miasieHus. CyonuMarius.

Hedopmaruu tBEpHoOro Tenma. Pactskenuwe u cxarue. Cnsur. Monyne FOura. Ilpenen
yapyrux aedopmaru.

TennoBoe pacHmIMpeHHUe KUIKOCTEH U TBEPABIX Tell, O0BEMHOE M JIMHEWHOE pacIIupEeHUe.
AHTapMOHHM3M TEIUIOBBIX KOJICOAHWN YaCTHUI[ BEIIEeCTBA KaK MPUYMHA TEIJIOBOTO PACIIMPEHUS
TeJ (Ha KAYeCTBEHHOM YpPOBHE).

[IpeoOpazoBanue sHepruu B (ha30BBIX MEPEXOAax.

YpaBHEHHE TEIUIOBOTO OalaHca.

[ToBepxHocTHOE HaTshKeHHE. KoadduimeHT moBepxHOCTHOTO HaTshKeHHs. KammspHbeie
siBiIeHUA. J[aBJIeHKE 110J] UCKPUBIEHHON NTOBEPXHOCTHIO )kukocTu. Popmyiia Jlamnaca.

TexHudyeckne yCTpOMCTBAa M TEXHOJOTMYECKHE MPOLECCHL: JKUIAKHE KPHUCTAILIBL,
COBPEMEHHBIE MATEPUAJIbI.

Hemoncmpayuu.

TemnnoBoe paciupeHue.

CBolicTBa HACBIIIEHHBIX MapoB.

Kunenune. Kunenue npu noOHM>XEHHOM JJaBJICHUN.

N3mepenune cuiibl TOBEPXHOCTHOTO HATSKEHUSI.



OnBITHI ¢ MBUIBHBIMH INIEHKaMHU.

CwmauuBanue.

Kanunnsipuele siBiaeHusl.

Moaen HEHEIOTOHOBCKOH YKUIIKOCTH.

CrniocoObl U3MepeHus BIaKHOCTH.

UccnenoBanue HarpeBaHus U IUIABJICHUS KPUCTAUIMUECKOTO BEIIECTBA.

Bunsr nedopmaruii.

Hab6nronenue mansix aedopmarmii.

Yuenuueckuii 3xcnepumenm, nadopamopnusie padomuol, RPAKMUKyM.

N3yueHne 3akOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

H3mepenue yienbpHOM TEMIOTHI IUIABJICHUS JIbA.

N3ydeHune CBOKMCTB HACHIIIEHHBIX MTApOB.

N3mepenne abCoMOTHO BIaXXHOCTH BO3yXa U OIIEHKA MacChl MapOB B TOMELICHUH.

N3mepenune ko3 puiieHTa moBepXHOCTHOTO HATSHKEHUSI.

N3mepenune moayns FOHra.

HccnenoBanue 3aBUCUMOCTH AeopMaIiii pe3nHOBOrO 00pasiia OT MPUIIOKEHHON K HEMY
CHUJIBL.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexmpuueckoe noie.

DJNIeKTpu3anus Tell U €€ MPOSIBICHUs. DIEKTPUUECKUU 3apsi. JBa BUIa AIEKTPUUECKUX
3apsiaoB. [IpOBOIHMKH, IOUAIEKTPUKA W TOJYNPOBOJHUKH. DJIEMEHTAPHBIM SJICKTPUYECKHI
3aps. 3aKOH COXpaHEHUs 3JIEKTPUUECKOI0 3apsa.

BsaumonerictBue 3apsinoB. Toueunsle 3apsaasl. 3akoH KynoHa.

OnekTpuueckoe noiie. Ero neiicTere Ha 3IEKTPUUECKUE 3apsibl.

Hampsox€aHocTs  dnekTpudeckoro mofist. [IpoOHbnd 3apsa. JluHUM  HanpsoKEHHOCTH
IIEKTpUYECKOro 1nosist. OJHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHUHanbHOCTh 3JEKTPOCTATUUECKOTO TOJI. Pa3HOCTh MOTEHLMAIOB U HaNpsHKEHHE.
[loteHumanpHass  3HEpruss  3apsga B DJIEKTPOCTAaTUYECKOM  IIOJIE. [ToTennman
3JIEKTPOCTATHYECKOro mojs. CBA3b HANPSHKEHHOCTH IOJNST M PA3HOCTH IOTEHLHATIOB IS
AIIEKTPOCTATUYECKOTO OIS (KaK OJHOPOIHOT0, TaK U HEOJHOPOIHOTO).

[IpuHLHKI cynepno3uuuu JIEKTPUIECKUX MTOJIEH.

[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHOU cdeprl. Ilone paBHOMEpHO
3apsOKEHHOTO 10 00bhEMy mmiapa. Ilosie paBHOMEpPHO 3apsKEHHOW OCCKOHEYHOW TIIIOCKOCTH.
KapTtune! nuHMi HanpsHKEHHOCTH 3TUX TOJIEW U OKBUIIOTEHIIMAIBHBIX ITOBEPXHOCTEM.

[IpoBOgHMKY B 3JIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECHS 3apsII0B.

JIMPNEeKTPUKH B 3JIEKTPOCTATUUECKOM MoJe. J(uaaeKkTpuyeckast MpOHUIaEMOCTh BELIECTBA.

Konpencarop. DIIEKTPOEMKOCTh KOHJIEHCaTopa. DIIEKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCATOPA.

[TapannensHoe  coeauHeHue  KoHJeHcaTtopoB.  IlocinenoBarenbHOE — COEIUHEHUE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOT0 KOHEHCaTopa.

JIBr>KeHUE 3apsKEHHOW YacTHUIIBI B OJJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHu4yeckne yCTpONCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: AJIEKTPOCKOM, 3JIEKTPOMETP,
AJIEKTPOCTaTUYECKas 3allUTa, 3a3eMJICHIE IIEKTPOIIPHUOOPOB, KOHAEHCATOPhI, reHepaTop Ban ne
['paada.

Hemoncmpayuu.



YCTpolcTBO M MPUHIUIT ICUCTBUS SJIEKTPOMETpA.

DIIEKTPUUECKOE T0JI€ 3apsHKEHHBIX IAPUKOB.

DIIEKTPUUYECKOE TT0JIE€ IBYX 3apsKEHHBIX TMJIACTHH.

Monaensb snekTpocrarudeckoro reneparopa (Ban ne ['paada).

[IpoBOTHHUKY B AJIEKTPUYECKOM IIOJIE.

DJNeKTpOocTaTUYECKas 3alluTa.

YCTpOUCTBO U IEHCTBUE KOHIEHCATOPA IIOCTOSHHON U IIEPEMEHHOU EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOMAAW IUIACTHH,
paccTOsTHUSA MEKAY HUMH U TUDJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprusi AMEKTPUUECKOT0 MOJIs 3apsKEHHOT0 KOHJIEHCATopa.

3apska U pa3psiika KOHAeHcaTopa 4epe3 pe3ucTop.

Yuenuueckuii 3xcnepumenm, nadopamopnusie padomul, RPAKMUKyM.

O1ieHKa CHJT B3aMMOJACHCTBHS 3apsHKEHHBIX TEII.

HaGmronenne npeBpanieHusi SHePTur 3apsHKEHHOTO KOHACHCATOpPA B DHEPTHIO M3ITYYCHHUS
CBETOJINO/1A.

N3ydenune npoTekaHus TOKa B LEMH, COJEPKAIIEH KOHAECHCATOP.

Pacnpenenenne pa3sHOCTH TOTEHUUANOB (HANpsOKEHHS) TMPH  IOCIEAOBATEIHLHOM
COEIMHEHUH KOHAEHCATOPOB.

HccnenoBanue paspsiga KOHJIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlit 31eKmpudecKuil mox.

Cwita Toka. [IoCTOSIHHBIN TOK.

VcnoBusi CyHIECTBOBAaHMSI TOCTOSIHHOTO 3JEKTPUYECKOTO ToKa. VICTOUYHMKM TOKa.
Hanpsoxkenne U u OZ1C [.

3akon Oma 1S ydacTKa Lenu.

OJIEKTPUYECKOE  CONPOTUBJIEHUE.  3aBUCHMOCTh  CONPOTUBIEHUS  OJHOPOJHOTO
MPOBOJIHMKA OT €ro JUIMHBI M IUJIOIIAAU IONEPEYHOr0 CEYEHHs. YJIeJIbHOE CONMPOTHUBIICHUE
BELIECTBA.

[locnenoBarenpHOE, NapaJIENbHOE, CMEIIAHHOE COEAUHEHUE IPOBOJAHMKOB. Pacuér
pa3BeTBIAEHHBIX deKTpuiecKkux 1eneit. [Ipasuma Kupxroda.

Pabora snexrpuueckoro Toka. 3akon Jlxoyns—JIenna.

MoHOCTh 3JEKTPUYECKOro TOKa. TernnoBas MOIIHOCTh, BbIACNIAEMas Ha pE3UCTOpE.

OJIC u BHYTpEHHEE CONPOTHUBJIECHUWE MCTOYHMKA TOKa. 3akoH OMa s MOJHOH
(3aMKHYTO¥) 3JIEeKTpUUYECKON 11er. MOIIHOCTh UCTOYHHMKA TOKa. KOpoTKoe 3aMbIKaHue.

Konnencarop B 11enu nNocTOSSHHOTO TOKA.

TexHudyeckue yCTPONUCTBA M TEXHOJOTMYECKHME TMPOLIECCHl: aMIIEPMETP, BOJIBTMETP,
peocTat, CUETYUK IEKTPUIECKON SHEPTUN.

Hemoncmpayuu.

N3mepenue cuiibl TOKa U HAPSIKEHUSL.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HaOpsDKEHUS ISl PE3UCTOpa, JIAMIIbI
HaKaJINBaHUs U CBETOIHO/A.

3aBUCUMOCTh CONPOTHUBIICHUS] UWIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IJIOIIAIA
MONEPEUHOr0 CEYEHUsI U MaTepHana.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT CONPOTHBJICHUS MpPU MOCTOSHHOM
HaIpsOKEHUU.

[Ipsamoe u3zmepenue DJIC. KopoTkoe 3ambIkaHHe TajlbBAaHUYECKOTO AJIEMEHTA U OIICHKA
BHYTPEHHETO COMPOTUBIICHUS.



Cnioco0OsI coeHEHUsT UCTOYHUKOB Toka, JJIC GaTapeii.

HccnenoBanue pa3HOCTH MOTEHLIMAIOB MEXY MOJIKOCAMH UCTOYHUKA TOKA OT CHUJIBI TOKA
B LIEIH.

Yuenuueckuii skcnepumenm, nabopamopnuie padbomaol, npaKmMuKym.

HccnenoBanue cCMEMIaHHOTO COETUHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBIEHUS IIPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSDKEHUS JUIs JIaMITbl HAKAJIMBAHUS.

VYBenuueHue mpeenia u3MepeHus amrnepMmeTpa (BOIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO COMPOTUBIICHHSI ICTOYHUKA TOKA.

Uccnenosanue 3aBucumocty DJ1C ranbBaHMUECKOIO JIEMEHTA OT BPEMEHU NPU KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTH MOTEHLMATIOB MEX]y MOJIOCAMH HCTOYHUKA TOKA OT CHJIBI TOKA
B LEMH.

HccnenoBanue 3aBUCMMOCTH TOJIE3HON MOILTHOCTH UCTOYHHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DnekTpuueckas MPOBOAUMOCTh PA3IMYHBIX BEIIECTB. OJEKTPOHHAs IMPOBOJUMOCTD
TBEPABIX ~ METAUIOB.  3aBUCHMOCTb  COINPOTHUBIEHUS  METANIOB  OT  TeMIepaTyphl.
CBepXnpoBOAUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W NpPHUMECHAas MPOBOJUMOCTb IOJYIPOBOJIHUKOB.
CgoiicTBa p—n-niepexoaa. [TomynpoBoIHUKOBBIE TPUOOPHI.

ONEKTPUYECKUH TOK B 3JEKTPOIMTAX. DJIEKTPOIUTHUECKAs AUCCOLMALMS. DJIEKTPOJIN3.
3axonbl Dapanes 1uisl 2JIEKTPOIU3A.

OJIeKTpUYECKUid TOK B razax. (CaMoOCTOSTENbHBIA W HECAMOCTOSTEIBHBIN pa3psl.
PaznuyHble TUIIBI CAMOCTOATENBHOTO pa3pana. Monuus. [Inazma.

TexHuueckue yCTpOHCTBa M IPAKTUYECKOE NPUMEHEHHUE: TIa30pa3psaHble JIaMIIbI,
AIIEKTPOHHO-JIyueBasi TPyOKa, MOIYNpPOBOJHUKOBBIE MPUOOPHI: MU0, TPAH3UCTOP, (POTOAHO,
CBETOJIMOJ, TallbBaHWKa, padUHUPOBAHHWE MeEAM, BbIIUIABKA AITIOMUHHUS, DJIEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

3akoHbI 3eKTpoan3a Papazes.

HckpoBoli pa3psi ¥ IpOBOJUMOCTb BO3yXa.

CpaBHeHuE NPOBOIUMOCTH METAJIJIOB U MOJIYIIPOBOJIHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD TUOJIA.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomol, npaKmMuUKym.

Habmonenue anekrponusa.

N3mepenue 3apsiia 0THOBAJIEHTHOTO MOHA.

HccnenoBaHue 3aBUCMMOCTH COMTPOTUBIIEHUS] TEPMOPE3UCTOPA OT TEMIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKHU AUOA.

Du3HYecKH NPAKTUKYM.

Crioco6b1 n3MepeHus (PU3NYECKUX BETMYUH C UCTOIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIbHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JATYUKOBBIX cHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHbIE  TOTPEIIHOCTH  u3MepeHud  ¢usnueckux BenuyuH. OLeHKa TpaHull
IIOTPELIHOCTEM.



[IpoBeneHre KOCBEHHBIX HM3MEPEHUH, WCCIECIOBAaHUM 3aBUCHUMOCTEH  (DU3UYECKUX
BEJIMYMH, MPOBEPKa IMPEATOKEHHBIX THIOTE3 (BBHIOOP M3 paboT, OMUCAHHBIX B TEMaTHYECKHX
pazaenax «Y4eHUYECKUH IKCIIEPUMEHT, JIA0OpaTOPHBIC PA0OTHI, IPAKTUKYM).

MexnpeaMeTHbIe CBSI3H.

N3yuenune kypca pusuku yriay0iaéHHoro ypoBHs B 10 Kiacce oCymiecTBIsSETCS ¢ yU4ETOM
COJIEPKATENBHBIX MEXIIPEAMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OWOJIOTHH, XWMHH,
reorpaduu ¥ TEXHOJOTHH.

Mesxicnpeomemmusvie noHAmMUA, C6A3AHHbBIE C UYUCHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SBJICHHE, Hay4yHbIM (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
HKCIIEPUMEHT, MOJECIUPOBAHNE, MOJCIIb, U3MEPEHHUE, OTPEIIHOCTH U3MEPEHUH, U3MEPUTEIbHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: pelieHUe CcUCTeMbl ypaBHeHWH. JluHeliHas ¢yHKIuUsA, mnapabdodna,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuueckue GyHKIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOphl M MX MPOEKUUU Ha OCU
KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

Buonozua: mexanuueckoe IBUKEHHE B XKUBOU mpupoze, Audadysus, ocMoc, TemI1000MeH
JKUBBIX  OpPraHM3MOB, TEIUIOBOE  3arps3HEHHWE  OKpYXKalolled  cpeabl,  yTUIM3alus
OMOOPraHNYECKOrO TOILIUBA JJIsi BHIPAOOTKH «TETUIOBOW» M 3JIEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSDKEHUE U KalWUISPHBIC SBJICHUS B IPUPOJIE, IEKTPUUECKUE SIBJICHUS B )KUBOUM IPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasi Macca, MoJy4yeHne HaHOMaTepHaioB, TEIJIOBbIE CBOMCTBA TBEPABIX Tell, KUAKOCTEH U
ra3oB, JKUJKHE KPHUCTAJJIbl, DSJIEKTPUUYECKUE CBOWCTBA METAJUIOB, AJIEKTPOJUTUUYECKAS
JUCCOIMAIs, TAIbBAHUKA, HJIEKTPOHHAS] MUKPOCKOIIHSI.

T'eozpaghus: BnaxHOCTh BO31yXa, BETPbL, OApOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHue IBUKEHHUH C HCMOIBb30BAHUEM MEXaHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUsT B TEXHUKE, CTAaTUYECKHE KOHCTPYKIUHU (KPOHIUTEHH, peléryaThie
KOHCTPYKIIMH ), UCTIONb30BAaHUE 3aKOHOB COXPAaHEHUSI MEXaHUKU B TEXHHUKE (TUPOCKOII, BOJOMET
U Jpyrue), JABUTATeIb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBON XOJIOAWJIBHUK,
KOHIWIIMOHEP, TEXHOJOTUU TIOJYYEHUS COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIIE
HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOTHUH,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPOTIPUOOPOB, Ta30pa3PsTHBIC JTAMIIBI, TIOTYIPOBOAHIUKOBBIC IPUOOPHI, TATbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoamHaMuka.

Tema 4. Mazhnummnoe none.

B3anmoneincTBue NMOCTOAHHBIX MAarHUTOB M IPOBOJHUKOB C TOKOM. MarsmrHoe moie.
Bekrop marauTHOM MHAYKIUH. [IpUHIUI Cynepno3uuy MarHUTHBIX 1oJaei. JIMHUU MarHUTHOM
WUHAYKIHH.

MarsutHoe mosie NpoBOJHUKA C TOKOM (NPSMOrO IMPOBOJHUKA, KaTYIIKH M KPYroBOTO
BuTKa). OmbIT Dpcrena.

Cuna Amnepa, e€ HanpaBJIEHUE U MOYJIb.

Cuna Jlopenna, e€ HampaBieHHE M MOAYJb. JIBH)KEHHE 3apsyKEHHOM YacTUIbl B
OJIHOPOJTHOM MarHuTHOM moJjie. PabGora cumsl JIopenma.

MaruutHoe none B Benectse. GeppoMarHeTUKH, apa- U JMaMarHeTUKH.



TexHu4eckne yCTpPOWCTBA M TEXHOJOTMYECKHE IMPOLECCHl: NMPUMEHEHHE IOCTOSHHBIX
MAarHuTOB, 3JIEKTPOMATrHUTOB, TECTEP-MYIbTUMETP, JIIEKTPOABHTraTeNb SIKOOU, yCKOpUTENH
AJIEMEHTApHbBIX YACTHII.

Hemoncmpayuu.

Kaptuna nuHMI WHAYKIMM MarHUTHOTO TIOJIS TIOJIOCOBOTO U MOJAKOBOOOPa3HOIO
MOCTOSIHHBIX MarHUTOB.

Kaptuna nuHMiI MarHUTHOW MHAYKUMH TOJIA JJIMHHOTO TMPSMOIrO MPOBOJAHHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOJHUKA, KATYIIKH C TOKOM.

B3aunmoneiicTBre N1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[Jenicteue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

Habmroienue nBH>KeHUs My4yKa JIEeKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI OEHCTBUS 3EKTPOU3ZMEPUTENBHOTIO TPUOOpPa MATHUTOIIEKTPUUECKON CHCTEMBI.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

UccnenoBanne MarHuTHOTO MOJIsL TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (heppOMarHeTUKOB.

HccenenoBanue 1elcTBUS NOCTOSSHHOTO MAarHWTa HAa PAMKY C TOKOM.

N3mepenue cunel AMiepa.

N3yuenue 3aBUCUMOCTH CUJIbI AMIIEpa OT CHUJIBI TOKA.

Onpenenenrie MarHUTHOW MHAYKIIMA HA OCHOBE U3MEPEHUS CHIIbI AMIIEpa.

Tema 5. dnexmpomaznumnan uHOyKyuA.

SIBieHME 31EKTpOMarHUTHOM MHAyKIUHU. [loTok BekTopa MarHMTHOM MHAyKuuu. JC
MHAYKIHMH. 3aKOH 3JEKTPOMarHUTHOM uHAykuuu Papanes. BuxpeBoe aIeKTpUYECKOe MOJIE.
Toxku dyko.

OJIC nHAYKIIMY B MPOBOJIHUKE, JIBHXKYIIEMCS] B OJJHOPOJIHOM MarHMTHOM TTOJIE.

IIpaBuiio Jlenna.

WunykrtuBHocTh. Karymika WHIAYKTUBHOCTM B LIEMM MOCTOSIHHOTO TOKa. SIBieHue
camouHaykiuu. IJIC caMOMHIyKIIUH.

OHeprusi MarHUTHOTO TOJISI KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHudyeckue yCTpOMCTBA M TEXHOJOTUYECKHE TMPOLECChl: HWHIAYKLIHUOHHAS TII€Ub,
COJICHOUJ, 3alIUTa OT 3JIEKTPU3ALMH TEJ IPH IBHKEHUH B MAarHUTHOM I10J1€ 3€MJIH.

Hemoncmpayuu.

Habmronenue ssBIeHUS 3MEKTPOMAarHUTHON MHIYKIIUU.

UccnenoBanue 3aBucumoct IJIC HMHAYKIMH OT CKOPOCTH HM3MEHEHHSI MarHUTHOIO
MOTOKa.

[TpaBuio Jlenua.

[Tagenne MarauTa B aTFOMUHUEBOH (MeHOI) TpyOe.

SIBiieHME CAaMOMHIYKIIUY.

Uccnenosanue 3aBucumoctu IJIC caMOMHIYKIMU OT CKOPOCTH M3MEHEHMSI CHJIBI TOKA B
LEIH.

Yuenuueckuii 3xcnepumenm, nabopamopnvie pabomul, NPAKMUKYM.

UccnenoBanue siBIEHUS 3JEKTPOMArHUTHOW UHTYKIIUH.

Ornpenenenne HHAYKIIMA BUXPEBOIO MATHUTHOTO TOJIA.

HccenenoBanue siBIEHUS CAaMOMHIYKIUN.

COopka MoeNH NIEKTPOMAarHUTHOTO TeHepaTopa.



Pa3gen 5. Kojie0anusi M BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

KonebarenpHast cucrema. CBOOOAHBIE KOJIEOaAHUS.

['apmonnueckue  konebanus. KuHemaTmueckoe M JUHAMHYECKOE  OIMHCAHHE.
DHEpPreTUYecKoe ONMHUCaHWe (3aKOH  COXpaHEHUs  MEXaHWYEeCKOW dHepruu). BwiBon
TUHAMHYECKOTO ONHCAHWS TapMOHHYECKHX KOJIGOAHW W3 WX DHEPreTUYECKOro W
KMHEMAaTUYECKOTO OMHMCAaHMUS.

Amvmntyna u ¢daza kosnebanuii. CBs3b aMIUTMTYIbI KOJIEOAHUM MCXOJHOW BEIHYHUHBI C
aMIUIUTYIaMU KojieOaHuil €€ CKOPOCTH U YCKOPEHHS.

[lepuon u yactota xonebanuit. [lepuon ManbIx cBOOOAHBIX KOJeOaHHI MaTeMaTUYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KONeOaHMIA TPYKUHHOTO MasiTHUKA.

[TonsiTue o 3aryxaromux KojeOaHwsx. BwiHyX)7aeHHbIE KoneOanus. PesoHaHc.
Pe3onancHas kpuBas. BiusiHue 3aTyxanus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOAHUS.

TexHu4yeckue yCTPONCTBA M TEXHOJIOIMYECKUE MPOLIECCHl: METPOHOM, 4Yachl, Kadelu,
MYy3BIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABUKECHHUS.

Habmronenne He3aBUCHMOCTH MEPHO/Ia MAITBIX KOJIeOaHUH rpy3a Ha HUTH OT aMILTUTY/IbL.

HccnenoBanue 3aTyxaromux KoueOaHui U 3aBUCHMOCTH Tlepruoja cBOOOIHBIX KoneOaHUH
OT COITPOTHUBIICHHUS.

HccnenoBanue kojebaHWM TIpy3a Ha MAaCCUBHOM TPYXHHE C IeENbio0 (HOopMUpOBaHUS
MpEeJICTaBICHUA 00 UIeaIbHON MOJIENIN IPYKHHHOTO MasiTHUKA.

3aKOH COXpaHEeHHsI SHEPTUU NpU KoleOaHUsIX rpy3a Ha MPYKUHE.

HccnenoBanue BEIHYKIEHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.

Yuenuueckuii sxkcnepumenm, nadopamopnuie padbomul, npaKmuKym.

N3mepenue neprona cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MIPYKHHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JABM)KEHUS Tela B X0J1e KoJieOaHH Ha yIpyrom mojaBece.

N3yueHue ABUKEHUS HUTIHOTO MASITHUKA.

[IpeoOpazoBanue YHEPTUU B IPYKUHHOM MAsITHHKE.

HccnenoBanue yObIBaHUS aMIUTUTYABI 3aTyXAIOMUX KOJIEOAHUH.

HccnenoBanue BEIHYKIEHHBIX KOJICOAHUH.

Tema 2. Dnexmpomaznummnoie Koedanus.

KoneGarenbupiit koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HICATHLHOM
konebaTenbHOM KOHType. Dopmyna Tomcona. CBs3p aMIUIMTYABI 3apsiia KOHJEHcAaTopa ¢
aMIUIUTY/IOM CUJIbI TOKA B KOJIE€0ATEIIbHOM KOHTYpE.

3aKOH COXpaHEeHMsI SHEPTUHU B UACATLHOM KOJieOaTeIbHOM KOHTYpE.

3aryxamoiue JJICKTPOMarHuTHbIE KoyieOaHWs. BBIHYXJICHHBIE JIIEKTPOMArHUTHBIC
KoJie0aHusl.

[lepemenHbIi TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIMTYAHOE U JCHCTBYIOIIEE
3HaYEHHUE CHUJIbI TOKA U HAIMPSKEHUSI TIPU pa3IndHON popMe 3aBUCUMOCTH IEPEMEHHOT0 TOKa OT
BpPEMEHU.

CuHyconanbHbII IepeEMEHHBIN TOK. Pe3ncTop, KOHAEHCATOP M KaTyIIKa MHIYKTUBHOCTH
B LIEMU CHHYCOUJAJIBLHOIO MEPEMEHHOTr0 TOKA. Pe30HaHC TOKOB. Pe30HaHC HanpsHKeHUH.

WneanpHbiii Tpancopmartop. [IponsBonacTBo, mepenada U moTpedieHrne dIEeKTPUUIECKON
SHEPTUH.



OKOJIOTMYECKUE PUCKU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa HCHoOIb30BaHUs
AJIEKTPO3HEPTUU B IOBCEHEBHOM JKU3HH.

TexHuueckne yCTpOMCTBA M TEXHOJOTHMYECKHE IIPOLIECCHI: BJIEKTPUYECKUM 3BOHOK,
reHEepaTop NEPEMEHHOI0 TOKA, IMHUHU 3JIEKTpoIepeaay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

3aBHCUMOCTh YaCTOTHI CBOOOJHBIX KOJIEOAaHUN OT MHIYKTUBHOCTH U EMKOCTH KOHTYDA.

OcnuiiorpaMMsbl SJIEKTPOMArHUTHBIX KOJICOaHMIA.

['eneparop He3aTyXaIMKUX AIEKTPOMArHUTHBIX KOJICOAHUH.

Mopenb 351eKTpOMarHUTHOTO TeHepaTopa.

BriHyXIeHHBIE CHHYCOHIaTbHbIE KOJIEOaHUs.

Pe3ucrop, karymika MHIYKTUBHOCTH U KOHJIEHCATOP B LIETIH IEPEMEHHOTO TOKA.

Pe3onaHc mpu mocineaoBaTeIbHOM COEAMHEHUN PE3UCTOPA, KAaTYIIKH WHAYKTUBHOCTH U
KOHJIEHCATOoPA.

VYCTpoiicTBO M MPUHIIMIT ASUCTBUS TpaHchopMaTopa.

Mopenb TMHUY AIIEKTPOIIEPEAAUN.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomuol, RPAKMUKYM.

Wzyuenue tpanchopmaropa.

HccnenoBanue nepeMEHHOIO TOKa 4epe3 MOCIEA0BATENbHO COSAUHEHHBIE KOHJIEHCATOP,
KAaTYUIKY ¥ PE3UCTOP.

Habmroienue 31ekTpoMarHuTHOTO Pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIEMH IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31€KmpoMazHUMHbIE 60JIHbL.

MexaHudeckne BOJIHBI, YCIOBUSL HMX pacnpoctpaHeHus. [lomepeunsle W NpOIOJIbHBIE
BOJIHBL. [lepron, CKOpOCTh paclpOCTpaHEHUs U JUIMHA BOJHBL. CBOMCTBA MEXAHWYECKHX BOJIH:
OTpakeHHe, IpeIoMIIeHUe, HHTephEepeHIs U Au(paKIusl.

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

[IlymoBoOe€ 3arpsisHEHHE OKPYKAOIIEH CPEbI.

OJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHUS M3JIy4Y€HUs SJIEKTPOMArHUTHBIX BOJH. B3anmuas
OpHUEHTAIM BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  JJEKTPOMAarHUTHBIX  BOJIH:  OTPAXEHHUE, IMPEIOMIIEHUE, MOJsSpU3alLus,
uHTephepeHIus U TudpaKius.

[[Ixana 3J1€KTPOMarHUTHBIX BOJIH. [IpuMEHEHHE 3JIEKTPOMAarHUTHBIX BOJH B TEXHHUKE U
OBITY.

[IpuHnuns! paguocBs3u U TeneBuacHus. Paguonokarus.

DIJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl.

TexHu4eckne ycTpoucTBa M NMPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
pamap, paguMoONpUEMHUK, TeJIEeBH30p, aHTeHHa, TenedoH, CBY-meub, yabTpa3zByKoBas
JMAarHOCTHKA B TEXHUKE U MEIULIUHE.

Hemoncmpayuu.

OO6pazoBaHue U pacIpOCTpPaHEHUE TONEPEUHBIX U MPOAOIbHBIX BOJIH.

Kone6uomeecs Teno Kak HCTOYHHK 3BYKA.

3aBUCUMOCTbD JITMHBI BOJHBI OT YaCTOTHI KOJIeOaHMIA.

Habmroienue orpaskeHus U NpeaoMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHuu u UG paKiini MeXaHUIeCKUX BOJIH.

AKYCTHYECKHI1 pe30HaHC.



CBolicTBa yJIbTpa3ByKa U €ro MPUMEHEHHUE.

HabmioneHue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYIOM M YacTOTOH
Kosie0aHui.

HccnenoBanue  CBOMCTB — DJIIEKTPOMArHUTHBIX — BOJIH:  OTPa)K€HUE, IPEIOMIICHHUE,
nossipu3anus, Audpakius, THTepdepeHIns.

OObHapyxeHne HHPPaKpacHOTO U YIbTPapHOIETOBOIO H3ITy4EHU.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

N3ydenune napaMeTpoB 3BYKOBOI BOJIHBI.

N3yuenune pacnpocTpaHeHUsl 3ByKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHENHOE PACIPOCTPAHEHUE CBETa B OAHOpPOAHOU cpexe. Jlyu cera. Toueunslin
HCTOYHHK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHne M300pakeHUH B ILIOCKOM
3epkaine. Chepuueckue 3epkania.

[Ipenomnenune cBera. 3aKOHBI MpENOMIICHHS CBeTa. AOCONIOTHBIM  TMOKa3arenb
npesnoMieHuss. OTHOCUTENbHBIA IOKa3aTenb mpeaomiieHus. [locTOSHCTBO 4acTOTBI CBeTa W
COOTHOUIEHHUE JUJIMH BOJIH IPU MEPEXOJE MOHOXPOMATHYECKOIO CBETA Yepe3 I'PaHMIly pasjelia
JBYX ONTUYECKUX CPE.

Xon nyueit B nmpusme. ucnepcus ceera. CloxxHbI coctaB 6enoro csera. Lger.

[TonHnoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIi yroi MoJTHOTO BHYTPEHHETO OTPaKEHUS.

ColOuparonue W paccewBaroIIre JIUH3bL. ToHKas nuH3a. DOKyCHOE paccTosHHUE |
ONTHYECKAsl CHJIAa TOHKON JTUH3BI. 3aBHCUMOCTh (DOKYCHOTO PAacCTOSHUS TOHKOH chepuueckoit
JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIIBHOTO ITOKA3aTeNsl IPEIOMIICHUS.

®opmyJia TOHKOH JIMH3bL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

XoJ myda, TpOIIEAIIEro JUH3Y MO/ MPOU3BOJIbHBIM YIJIOM K €€ TJIaBHOW ONTHYECKOU OCH.
[Toctpoenne n300paskeHH TOYKH U OTpe3Ka MPsIMOil B COOMPAIOIIMX U PACCEUBAIOLINX JIMH3AX
U UX CUCTEMaX.

Onrtuueckne mpubopel. Pazpemaromias cnocoOHOCTh. ['71a3 Kak onTHYeCKas CUuCTeMa.

[Ipenensl HPUMEHUMOCTH T€OMETPUUYECKOM ONTHKH.

BonnoBast ontuka. WuTtepdepenuuss cBera. KorepeHTHbIE HMCTOUYHUKU. Y CIOBHUSA
HaOJIOEHNUsT MAaKCUMyYMOB M MHUHMMYMOB B HWHTEpPEpEHIMOHHONH KapTHMHE OT JBYX
KOT€pEHTHBIX HCTOUHUKOB. [IprMepsr! Kilaccnyeckux HHTEPPEPEHIINOHHBIX CXEM.

Hudpakmus  cBera. Judpakmumonnas pemérka. YcnoBue HaOMIONEHUS TJIABHBIX
MaKCHMMYMOB IpH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHu4yeckne yCTpOMCTBA W TEXHOJOTMYECKHE MPOLECChl: OYKH, JIyna, IEepUCKOIL,
doroanmapar, MHUKpPOCKOI, MPOEKIMOHHBIN ammapar, MPOCBETIEHUE ONTHKH, BOJIOKOHHAs
OITHKA, TU(PPAKIUOHHAS PEHIETKA.

Hemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccenenoBanue nperoMIIeHUs CBETA.

HabmioneHne noiHoro BHYTpEeHHETo oTpaskeHus. MoJienb CBeTOBOIa.

HccnenoBanue xona CBETOBBIX MMYYKOB UEPE3 MNIOCKONAPAIENbHYIO IIJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB M300paKEHHM B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeIeCKomna.

Hab6mronenue untepdepeHium cera.



Habmoienue 1BETOB TOHKUX IMIIEHOK.

Habmonenue nugpakiuu cera.

Nzyuenune nudpakinOHHON PeIIETKH.

Hab6nronenue audpakiimOHHOTO CIIEKTpA.

Hab6nronenue aucnepcun cBera.

Habmronenue nosisipu3aniu cBeTa.

[IpuMeHeHue noasspouIoB ISl U3YUECHHS] MEXAaHUUECKUX HAMPSIKEHUM.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomol, npaKmuKym.

W3mepenue nokaszarens IpeJoMIIeHHUS CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOT'O PACCTOSIHUS OT BEIECTBA (Ha MpUMEPE KUAKHX
JIVH3).

H3mepenne poKyCcHOro pacCTOSIHUS PACCEUBAIOIINX JIMH3.

[Tomryuenue n300pakeHUs B CUCTEME U3 INIOCKOTO 3€pKaJia U JINH3bI.

[onmyuyenue n300pa>keHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeneCKONNYECKUX CUCTEM.

Hab6nronenue audpakuuu, nHTephEpEHITNN U TIOJISIPU3AINH CBETA.

W3ydeHue nonspu3aluu CBeTa, OTPaXEHHOTO OT MOBEPXHOCTU JUAJIEKTPHKA.

Wzydenune nntepdepeHny J1a3epHOTo U3TyYeHHS Ha JIBYX ILEJAX.

Habmronenue aucnepcum.

Hab6nronenue u uccnenoBanue 1udpakIiimOHHOTO CIIEKTpA.

N3Mmepenne niMHbI CBETOBOM BOJIHBI.

[TonmyyeHue criekTpa U3IIy4eHHs CBETOUO/Ia IIPH MOMOIIN AU(PPAKIIMOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cielIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH.

['paHubl NPUMEHUMOCTH KJIACCHMYECKOM MeXxaHUKH. [locTynaTel cnenualbHON TEeopuu
OTHOCHUTENIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai. [IpeoOpa3zoBanus  Jlopenuma.  YcnoBue
OPUYUHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEAJIEHUE BPEMEHM M COKpAIlECHHE
JUTMHBI.

DHEPrus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C SHEPTUEN U UMITYJILCOM PENSATUBUCTCKON YaCTUIbl. DHEPT U MTOKOSI.

TexHudyeckue yCTpOMCTBA M TEXHOJOTMUYECKHE IIPOLECCHI: CIYyTHUKOBBIE NPUEMHUKH,
YCKOPUTENH 3apsSKEHHBIX YaCTHII.

YyeHuueckuil SKCIIEpUMEHT, J1a0opaTOpHbIE PabOThI, MPAKTUKYM.

Onpenenenre UMIyabCa W SHEPTUU PEISTHBUCTCKUX YacTUIl (MO ¢ororpadusiMm TPEeKOB
3apsKEHHBIX YaCTHIl B MATHUTHOM I10JIE).

Paznen 7. KBanTtoBas pusuka.

Tema 1. KopnycKyaapHo-601H06011 Oyanu3m.

PaBHOBecHOE TerIoBOe U3IydeHHE (M3iIyueHHe aOCOMIOTHO 4YEpHOro Tena). 3aKoH
cMemenus Buna. [' unoresa [lnanka o kBaHTax.

®DOTOHBI. DHEPTHS U UMITYJIbC (HOTOHA.

dotorpdekr. OnmpiThl A. I'. CtonmeroBa. 3akonsl doToddpdekxra. YpaBHeHHEe DUHINTEHHA
s poroaddexta. «Kpacnas rpanuna» Gotorddexra.

JlaBneHue cBeTra (B YacTHOCTH, IaBJIEHHME CBeTa Ha aOCOJIOTHO TOIJIOLIAIOIIYI0 U
a0COJIIOTHO OTpakaroIIyto moBepxHocTh). OnbiThl [1. H. JIebenena.



BosHoBbIe cBoiicTBa yactull. Bonubl ae bpoitns. lniuHa BonHbl ne bpoitns u pazmepsl
obnmacTu  JOKaNM3allMKM  JBIDKYIIEHCS  dYacTullbl.  KopmycKynaspHO-BOTHOBOW  TyalU3M.
Judpakius 37eKTPOHOB Ha KpUCTAIIAX.

Crnemnuduka n3mepenuii B Mukpomupe. CooTHoIeHus HeonpeaenéHnoctei I eizendepra.

TexHuueckue ycTpoicTBa M TEXHOJIOIMUYECKHE IPOLECCHI: CHEKTPOMETpP, (OTOAIEMEHT,
dboTonaTunK, TyHHEIHHBIH MUKPOCKOII, COTHEUHAs: OaTapesi, CBETOIUO/.

Hemoncmpayuu.

®dotor(hdeKT Ha yCTAaHOBKE C IIMHKOBOU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHETO GoTtodddexra.

HccnenoBanue 3aBUCMMOCTH CONPOTHUBIIEHHUS MTOJIYTIPOBOIHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Comnneynas Oatapes.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomeol, RPAKMuUKyM.

HccnenoBanue goropesncropa.

N3mepenue nocrostHHoM [inanka Ha ocHOBe uccienoBanus Gorodddexra.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAUO/ OT HAIIPSHKCHMUS.

Tema 2. @usuka amoma.

OMnBITHI IO UCCIIEZIOBAHUIO CTpOeHUs aToMa. [imaneraprast moaens atoma Pesepdopaa.

[ocrynatel bopa. Uznyuenune u morionieHne (HOTOHOB IpU IHEpexoje aTromMa ¢ OJIHOTO
YPOBHS SHEPTUHU HA IPYTOM.

Buasl ciektpoB. CrieKTp YpOBHEUM SHEPTUM aToMa BOJAOPO/IA.

CrnoHTaHHOE U BBIHYXKJIEHHOE U3NlydeHue cBera. Jlasep.

TexHudyeckue yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIEKTPaIbHbIM aHAINU3
(cieKTpoCcKoM), Ja3ep, KBAHTOBBIA KOMITHIOTEP.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

Habnronenre muHEHYaThIX CTIIEKTPOB.

YCTpolcTBO M ACCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHII.

OrnpeneneHne IIMHBI BOJIHBI JIA3EPHOTO U3JIYyYEHUS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

Habmionenue nuHeiiuaToro crnekrpa.

HccenenoBanue cnekTpa pa3peKeHHOr0 aTOMApHOIO BOJIOPOJA U U3MEPEHHE MOCTOSHHON
PunGepra.

Tema 3. usuka amomHo20 A0pPa u 31eMEeHMAPHBLIX YACHUY,.

Hyxnonnas moznens sinpa I'eiizenOepra—Banenko. 3apsa sapa. MaccoBoe 4MCIO siipa.
N3otomsl.

PannoaktuBHOCTh. Anba-pacman. IJIEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-
U3JTyYEHHUE.

3aKOH paJuOaKTUBHOrO pacnaaa. PanuoakTuBHbIE u30TONBI B mpupoae. CBoiicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausHrue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
dbon m3nyuenus. [lozumerpusi.

DHeprus CBS3U HYKIIOHOB B siape. AnepHbie cuiibl. JlegekT Macchl sapa.

Snepubie peakuuu. Jlenenume u cuHTe3 Anep. SnepHble peakTophl. [IpoGiembl
YIOPABISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. OKOJIOTMYECKHE AaCIEKThl Pa3BUTHUS  SIEPHOM
SHEPIeTHUKHU.

Meroapl perucTpaluu U UCCAEAOBAHUS JIEMEHTAPHBIX YaCTHII.



DyHIaMEHTaIbHBIE B3aUMOJCUCTBUA. bapnoHnbl, Me30HbI U JienToHbl. [IpencraBienue o
CranpaptHoil Mogenu. KBapk-IritooHHast MOJENb apOHOB.

®usuka 3a npeaenamu CtanaapTHOH Mojenu. TéMHas MaTepus U TEMHas SHEPTUSL.

EnmacTBO n3uueckoit KapTUHBI MUpA.

TexHUueckre yCTpOWCTBA M TEXHOJOTHMYECKHUE MPOIECCHl: J03UMETp, kKamepa BuibcoHa,
SIIEPHBIA  pEaKTOp, TEPMOSIEPHBI peakTop, aToMHas OomM0a, MarHUTHO-pE30OHAHCHAS
TOMOTpadus.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomul, RPAKMUKYM.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paanoakTHBHOTO (DOHA C UCIIOJIb30BAHUEM JO3UMETPA.

N3ydenwne nornomieHus: 6eTa-4acTUll AITFOMUHHEM.

Pa3znen 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPU3UKH.

Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukimagHOe W MHPOBO33PEHUECKOE  3HAYCHUE
acTpoHoMuHU. [IpUMEHUMOCTh 3aKOHOB (U3UKHU [ OOBSCHEHUS MPHPOABI KOCMUYECKHX
00BEKTOB.

Metonbl acTpOHOMHYECKMX HcclieqoBaHUN. COBpPEMEHHBIE ONTHYECKHE TEJIECKOIIbI,
PaAMOTENECKOIIbI, BHEATMOC(EpHask aCTPOHOMHSI.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/bI, INTAHETHI, IX BUIUMOE JBUKCHHE.

Conneynas cucrtema.

Counnie. ConHeuHas akTUBHOCTh. ctounuk sHepruu CoJiHIa v 3BE3/.

3BE31bl, KX OCHOBHBIE XapaKTEpUCTHKU. JluarpamMmma «CHEKTpaJbHBIA KJacec —
CBETUMOCTBY. 3BE3/bI TJIABHOM IMOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTbY st
3BE3]] IJIABHOM  IOCJIENOBATeNbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE
IIPEICTABIICHMS O IPOUCXOKACHUM U 3BOIOIMH COJIHIA U 3BE3]1. DTaIlbl )KU3HU 3BE3L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxenne u nukenne Connua B ['anaktuke. Tunbl
rajaktuk. Paguoranaktuky u kBazapbl. YEpHbIE ABIPBI B sAPaX TAAKTHK.

Bcenennas. Pacmmpenne Bceenennoif. 3akon XaO6ma. Paz6eranume ramaktuk. Teopus
Bosbiioro B3peiBa. PennmkToBOE H3ITyYeHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUHU.

Yuenuueckue naonwoenus.

Habmionenuss 3BE3mHOrO Heba  HEBOOPYXKEHHBIM  TJ1a30M € HCIIOJIb30BAaHHEM
KOMIIBIOTEPHBIX TMPHJIOKEHUH JUIS  ONpeJesieHUus IOJIOKEeHUsT HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be31s1 CEeBEPHOIO MOMYIIAPUS U IPKUE 3BE3/BI.

Habmionenus B Teneckon JIyHbl, IaHET, TYMAHHOCTEH U 3BE3IHBIX CKOIUICHUH.

Du3nYeCKHl MPAKTUKYM.

CnocoObl u3Mepenust (U3MUECKUX BETUYHUH C UCTOJIb30BAaHUEM aHAIOTOBBIX U IU(POBBIX
U3MEPUTENIbHBIX TMPUOOPOB ¥ KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCUTEIIbHBIE  TOTPEIIHOCTH  W3MepeHud  ¢usmueckux BenuunH. OlleHKa  TpaHUIl
MOTPEIIHOCTEM.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUH, WCCIECIOBAaHUM 3aBUCHUMOCTEH  (DU3UYECKUX
BEJIMYMH, MPOBEPKa MPEATOKEHHBIX THMOTE3 (BBIOOP M3 paboT, OMUCAHHBIX B TEMaTHYECKHX
paznenax «Y4eHHUECKU IKCIIEPUMEHT, 1a00paTOpHbIE PAOOTHI, IPAKTHKYM)).

O0o0mariee NOBTOPEHUE.

O6o06mieHne W cuUCTeMaTH3alusl  COJAEpXKaHUS  pa3ienoB Kypca «MexaHHKay,
«MomnekynsipHas (U3NKa U TEPMOJUHAMUKAY», «IIEKTpoauHamMuKay, «KorneOGaHUS M BOJHED,



«OCHOBBI CHEIHMATBHON TEOPHUH OTHOCHUTENbHOCTH», «KBaHTOBas (Qu3uKa», «IIEMEHTHI
ACTPOHOMHMHU U acTPOUZUKIY.

Ponp ¢u3mku w acTpoHOMHH B JKOHOMHYECKOW, TEXHOJIOTMYECKOW, COLMATBHOU U
ITHUYECKOW cdepax MAeATENBHOCTH YEJIOBEKa, POIb U MECTO (HU3UKM M acTPOHOMUHU B
COBPEMEHHOM HAay4YyHON KapTHHE MHpa, 3HAYEHUE OINHUCATENIbHOM, CHUCTEMATH3UPYIOIIEH,
OOBSICHUTENBHOM M IPOTHOCTHYECKON (PYHKIUI (PU3NUECKO Teopuu, poiib (HU3nYecKor TEOpHH
B (popMHpOBaHUM TpEACTaBICHUN O (PU3UUECKON KapTUHE MHpA, MECTO (PU3NYECKON KapTHUHBI
MHpa B 00LLIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX IIPEACTABICHUN O IPUPOJE.

MexnpeaMeTHbIe CBSI3H.

Wzydenune kypca pusuku yrnyOnéHHoro ypoBHs B 11 Kiacce ocymecTBIsieTcs ¢ y4€TOM
COJIepKATENBbHBIX MEXKIIPEIMETHBIX CBSi3ed C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie nonaAmMus, C6A3AHHbBIE C UFYUEHUEM MEMO006 HAYYHOZ0 NO3ZHAHUA:
SIBJICHWE, HAy4yHbI (akT, Tumore3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIOJeHUE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJEIb, U3MEPEHHE, IOTPEILIHOCTH U3MEPEHUH, U3MEPUTEIILHBIE
npuoOopsI, U poBast 1ad0paTOpHs.

Mamemamuxka: pelieHre cucTeMbl ypaBHeHui. Tpuronomerpuueckue GyHKLIUU: CHHYC,
KOCHUHYC, TAQHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIAECTBO. BEKTOophl M HX
NPOCKIIMM HAa OCH KOOPIHMHAT, CIIOKEHHE BEKTOPOB. IIpon3BOIHBIC 3EMEHTAPHBIX (DYHKIUIL.
[Tpu3Haku noo0us TPEYrOIbHUKOB, ONPEAEICHHUE TUIOMAAN INIOCKUX GUTyp U 00bEMa Tell.

Buonozua: »nextpudeckue sBICHUS B >KMBOH NpHUpoje, KoyieOaTenbHble IBUKEHUS B
JKUBOM  INpUpOAE,  DKOJOTMYECKME  PUCKM  HIpPU  IPOU3BOJACTBE  3JIEKTPOIHEPTHH,
AJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPY)KAIOIIEH Cpelbl, YJIbTPa3ByKoOBas JUarHOCTHKA B
MEAMIVHE, ONITHYECKUE SIBICHUS B )KUBOU NPUPOJE.

Xumusa: CTpOCHHE aTOMOB M MOJIEKYJ, KPUCTaJUIM4eCKass CTPYKTypa TBEPABIX Tell,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

T'eozpaghua: marHuTHBIC TONMIOCa 3€MIIM, 3aJIe)KW MAarHUTHBIX pyJ, (GOTOChEMKA 3€MHOM
MOBEPXHOCTH, ceiicmorpad.

Texnonozua: IpUMEHEHUE MOCTOSTHHBIX MarHUTOB, JIEKTPOMArHUTOB, YJIEKTPOABUTATENb
SlkoOu, reHepaTOp TMEPEeMEHHOI0 TOKa, WHAYKIMOHHAS TIeyb, JIMHUHM 3JEKTpolepenaady,
ANIEKTPOABHUraTeNb, pajxap, paaAUONPUEMHUK, TENEBU30p, aHTeHHa, Tenedon, CBY-meus,
yJIBTPa3ByKOBasl IUArHOCTHKa B TEXHUKE, IPOCKIMOHHBIM ammapar, BOJIOKOHHas OITHKa,
CoJIHeyHasl OaTapesi, CIyTHUKOBBIC IPUEMHMKH, sII€PHAsE SHEPIeTUKA U SKOJIOTUYECKHE ACTIEKThI
€€ pa3BUTHS.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 110 O®OU3MKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMAJIMUYHOCTHBIE PE3YJIBTATEI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yJIbTATBI OCBOCHHS yueOHOro mpenmMera «Pu3nKay JTOJDKHBI OTPaXaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJCTBOBATHCS COPMHPOBAHHON BHYTpEHHEH
MO3UIMEH JUYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHMEHTalui, TIO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAMIMOHHBIM ILIEHHOCTSIM POCCHUIHCKOro  0OIIecTBa,
pacuIMpeHre XU3HEHHOTO ONbITa M OIMbITa JESITEIbHOCTH B IMPOLECCE Pear3allMii OCHOBHBIX
HATPaBIICHUN BOCIIUTATEIBHOMN JIEATEILHOCTH, B TOM YHCJIE B YACTH:

rpaKIAHCKOI0 BOCIIMTAHMS:
e CchOPMHUPOBAHHOCTh TPAXIAHCKOW TMO3MIMK OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO 0OIIECTBa;
® TMPUHATHE TPAJAULUOHHBIX OOIIEUYETOBEUECKUX T'YMAHUCTUYECKUX U JIEMOKPATUYECKUX
IIEHHOCTEI;

® TOTOBHOCTbh BECTH COBMECTHYIO JESATEIIbHOCTh B MHTEpEcaxX I'pa)KAaHCKOro 0OIecTBa,

y4acTBOBAaTh B CAMOYTPABIEHUHU B 00pa30BaTeIbHON OpraHU3aIuy;

® yMEHHE B3aMMOJCIICTBOBATH C COLMAIBHBIMU HHCTHUTYTAMH B COOTBETCTBHM C HX

GYHKIUSAMU ¥ HA3HAYCHUEM;
® TOTOBHOCTb K TYMAHUTApPHOU U BOJIOHTEPCKOM IEATEIHHOCTH.
NATPHOTHYECKOT0 BOCIIMTAHUS:
e chOpPMHPOBAHHOCTh POCCHICKON TPaXXTaHCKON UACHTUYHOCTH, TAaTPHOTHU3MA;
® [IGHHOCTHOE OTHOILIEHUE K TOCYAapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHUSM POCCHUHCKUX
Y4€HBIX B 0071aCTH QU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:
e copMHPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBE/ICHNUS;
® CIOCOOHOCTh OLIGHWBAaTh CHUTYyallMIl0 W TMPUHUMATh OCO3HAHHBIE pEILIEHUS,
OpUEHTHUPYICh HAa MOPATbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM 4YHUCIIC B
JEATEIIbHOCTU YYEHOTO;
® 0CO3HaHHE JUYHOI'O BKJIA/Ia B IIOCTPOCHUE YCTOHYHUBOTO Oy IyIIEro.
ICTETHYECKOr0 BOCTIMTAHMSA:
® DOCTETHYECKOE OTHOUIEHHE K MHpPY, BKJIIOYas OSCTETUKY HAYYHOTO TBOPUYECTBA,
npucymero pu3ndeckon HaykKe.
TPYAOBOI0 BOCIIMTAHMS:
® UHTEpeC K pa3iuyHbIM cdepaM NpoPecCHOHATbHOU IEeSTENbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PU3HKON W TEXHUKOW, YMEHHUE COBEPIIATh OCO3ZHAHHBIA BHIOOP OyayIIeH
npodeccuu 1 pearTu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MJIaHbI;

® TOTOBHOCTh U CIIOCOOHOCTh K OOpPa30BaHUIO W CaMOOOpPa30BaHUIO B 00MacTH (HU3UKU

Ha IIPOTSKEHUU BCEH JKU3HU.
IKOJIOTHYECKOr0 BOCIIMTAHUS:

e c(hOPMHUPOBAHHOCTb IKOJIOTHYECKON KYJIBTYphl, OCO3HAHHE IJIOOATBHOTO XapakTepa

9KOJIOTUYECKHUX MPOOIIeM;

¢ IUIAHMPOBAHME U OCYILIECTBICHUE NEHCTBUN B OKPYXKAIOLIEH Cpelle Ha OCHOBE 3HAHUSA

1eJield yCTOMYMBOTO pa3BUTHA YETIOBEUECTBA;



paclIMpeHre OIbITa JEATeIbHOCTH HKOJIOTMYECKON HANmpaBIEeHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUH 10 (PU3HKeE.

HEHHOCTH HAYYHOI'O IMTO3HAHUA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (pr3UYECKON HAYKH;
OCO3HAaHWE IEHHOCTH HAYYHOW MIEATENbHOCTH, TOTOBHOCTh B IPOIECCE H3YUCHHUS
(GU3UKH  OCYIECTBIATH  MPOEKTHYIO M HMCCIENOBATENbCKYIO  JIESTENbHOCTh
UH/IMBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/1bHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBrble JJornueckue aeiicTBUA:

CaMOCTOSITENIEHO (POPMYNIUPOBATh M aKTyaJU3UpPOBaTh MpoOJIeMy, paccMaTpuBaTh e
BCECTOPOHHE;

ONpENENATh UEIU ACITEIbHOCTH, 33/1aBATh IAPAMETPhl U KPUTEPUH UX JOCTUKEHNS;
BBIABIISITh 3aKOHOMEPHOCTH M MPOTHBOPEYHMS B PAcCMATPUBAEMbBIX (DHU3MUYECKHUX
ABJICHUSIX;

pa3pabarbiBaTh IJJaH peIIeHUs npoOjeMbl C Y4ETOM aHajuM3a HMEIOIUXCs
MaTepHalIbHBIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JACSITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISAM,
OLICHUBATh PUCKH ITOCIIEACTBUI ACSITEIBHOCTH;

KOOPJAMHHUPOBATh M BBIOJHATH pPabOTy B YCIOBUSX pealbHOr0, BUPTYaJIbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciienoBatTebcKe AeiCTBUA:

BJIAJICTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMHU MOHITUSIMHU U METOaMH (hr3muecKon
HAYKU;

BJIAJICTh HAaBBIKAMHU Yy4eOHO-HMCCIICOBATENILCKOM M TIPOCKTHOH JIEATEIIbHOCTH B
o0mactH (PU3MKH, CHOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSITEIBHOMY MOUCKY
METOOB pEeUIeHUs 3aJad (PU3UYECKOrO COJCpXKAHUSA, MIPUMEHEHUIO Pa3JIMYHbIX
METO/IOB TIO3HAHUS;

BJIAJCTh BUJAMHU JESITEIBHOCTH 10 MOJYYCHHUIO HOBOT'O 3HAHMS, €r0 MHTEPIpPETAINH,
npeoOpa30BaHUIO U IPUMEHEHUIO B PA3JINYHBIX YUEOHBIX CHUTYAIHSAX, B TOM YUCIIC TIPU
CO3JIJaHUHU Y4EOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISIBIISITh TTPUYMHHO-CJICICTBCHHBIC CBSI3M W aKTyaJM3UpOBaTh 3a/1ady, BBIIBUTAThH
TUIOTe3y €€ pelICHUs, HaXOAUTh AapryMeHTbl Ui JIOKa3aTelbCTBA CBOHUX
YTBEPXKACHHIA, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHHUS,

aHATM3UPOBATh IOJyYCHHbIE B XOJ€ PELICHUS 3a/Ja4d PEe3yNbTaThl, KPUTHYECKU
OLIGHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBUSX;
CTaBUTH U POPMYIUPOBATH COOCTBEHHBIE 3a/la4H B 00pa30BaTEIbHON IEATEIHHOCTH, B
TOM YHCJIE TP U3YUYEHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMEThb MIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00IaCTh )KU3HESATEILHOCTH;
yYMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTei;



BBIIBUT'aTh HOBBIC UJCHU, IPCJIaraTb OpUTrnHAJIbHBIC MOAXOAbI U PCIICHUS
CTaBUTh HpO6JI€MBI " 3a7la4u, JOIMYyCKArIIHUEC aJIbTCPHATUBHLIC PCIICHU .

Pabora ¢ undopmaunmeii:

BIQJICTh HABBIKAMHU TOJNy4YeHHs wuHQopMaruu (PU3NYECKOrO CONEpKaHUs U3
UCTOYHUKOB pAa3HBIX THIIOB, CaMOCTOSITEJIbHO OCYIIECTBIATh IOWCK, aHAJIU3,
CHCTEMATH3aIMI0 W WHTEPIPETANUI0 WHQPOPMALUU Pa3IUYHBIX BHIOB H (opMm
MPEJICTaBICHHUS,

OILICHUBATh IOCTOBEPHOCTHh MH(OPMAIIHH;

UCTIOJIB30BaTh CPENCTBA HMH(DOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHHA B
pEIIeHU KOTHUTUBHBIX, KOMMYHHKATUBHBIX W OPTaHM3AI[MOHHBIX 3a7ad C
coOnrofeHreM TpeOOBaHWUN APrOHOMUKH, TEXHHUKH O€30MAaCHOCTH, THUTUEHBI,
pecypcocOepexeHns, MPaBOBBIX M OJTUYECKHX HOPM, HOPM HWH(POPMAIMOHHOM
0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOTO COJCpKAaHUS B PA3IMYHBIX (opMaTax C y4ETOM
Ha3Ha4YeHHWs WH(OpMAlMU W IEJIEBOM ayJUTOPHUH, BHIOWpas ONTHUMAIbHYIO (opmy
MIPEJICTABICHUS U BU3yaTH3aIUH.

KoMMyHuKaTHBHBIC YHHBeEpcaJIbHbIe YueOHbIe JeHCTBHUA:

OCYILECTBIISATH OOIIEHHE HA YPOKaxX (pU3MKH U BO BHEYPOUHOH J1EATEIBHOCTH;
pacrio3HaBaTh MPEANOCHIIKM KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(IUKTHI;
Pa3BEPHYTO M JIOTMYHO M3JIaraThb CBOK) TOUYKY 3PEHHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCTIOJIb30BaTh MPEUMYIECTBA KOMAHIHON U UHIUBUIYaTbHON paOOTHI;
BbIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JEUCTBUN C Y4ETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KOr'0 4JIeHA KOJUIEKTUBA;

IIPUHUMATh ILIEJIM COBMECTHOM IEATENbHOCTH, OPraHU30BBIBATH M KOOPAMHHPOBATH
JEUCTBUA MO €€ NOCTUIKEHMIO: COCTABJATH IUIAH AEHCTBUM, PACIpElEsiThb POJU C
y4€TOM MHEHUH YJaCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOM paboTHI;

OLICHUBATh KAdyeCTBO CBOETO BKJAJa M KaXJOTO y4YacTHMKAa KOMaHIbl B OOIIMH
pe3ynbTar no pazpaboTaHHBIM KPUTEPUSIM;

IIpeJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJCHU C ITO3ULIMA HOBU3HBI, OPUTUHAIBLHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYLIECTBIIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B PA3IMYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepPcaJbHbIe YUeOHbIe 1eHCTBUSA
Camoopranmn3anus:

CaMOCTOSITENIbHO OCYILECTBIISATh NO3HABATENIbHYIO ACSITEIbHOCTD B 00J1aCTH (U3UKH U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTABUTH U ()OPMYIMPOBATH COOCTBEHHEIC 33/1a4H;
CaMOCTOSITENIbHO COCTABJISITh IJIaH PEIICHUs] PacYETHBIX U Ka4eCTBEHHBIX 3aJlay, IUIaH
BBITIOJTHEHUS MPAKTUYECKOW PabOThl C YYETOM HMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOYKHOCTEN U MPEANOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacHmpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHH;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €r0, OpaTh Ha CeOs1 OTBETCTBEHHOCTH 3a
pelIeHue;

OLICHUBATh MIPUOOPETEHHBIN OIBIT;



CHOcOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO JPYIUIMH B 0O0JACTH (DUBHKH,
MTOCTOSTHHO TTOBBITIIATH CBOM 00pa30BaTeIbHbIN M KyJbTYPHBIA YPOBEHbD.

CﬂMOKOHTpOJIb, IMOIMOHAIbHBIA HHTEJLJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JEATCIBHOCTD, OLICHUBATD
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIAJCTh HABbIKAMM IIO3HABATENBHOM pe(IEKCUU Kak OCO3HAHUS COBEpILIAEMBbIX
JIEHCTBUM U MBICIUTENBHBIX IIPOLIECCOB, UX PE3YyIbTaTOB U OCHOBAHMIA;

UCIIOJIb30BaTh MPUEMBI pe(UIEKCUN TS OLICHKH CUTYaIH, BEIOOpa BEPHOI'O PELICHNUS;
YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHUIO;
IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTHUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;
NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPU aHAJIU3€E PE3YIbTaTOB ACATCIbHOCTH;
IPU3HABATh CBOE MPaBO U MPABO JPYTrUX Ha OLIMOKH.

B mpouecce AOCTHXXEHHS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMBI MO (pU3MKe A
YPOBHsI CpeHEro 001ero o0pa3oBaHus y 00yJarOIIMXCsl COBEPIICHCTBYETCSI AIMOIIMOHAIbHBIN
WHTEJUICKT, MPEATOJIAT Ao ¢(hOPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIEr0 CIHOCOOHOCTh IOHMMATh CBOE SMOIHMOHAIBHOE
COCTOSIHHE, BUJIETh HAINPABJICHUS Pa3BUTUS COOCTBEHHOH AMOIMOHAIBHOW cdepsl,
OBITH YBEpEHHBIM B cele;

CaMOperyJIMpOBaHMsl,  BKJIIOYAIOIIETO  CAMOKOHTPOJb,  yYMEHHE  IPUHHMATh
OTBETCTBEHHOCTh 32 CBOE  TMOBEJICHHE, CIOCOOHOCTh  aJalnTHPOBaThCAd K
IMOLMOHAILHBIM H3MEHEHHSIM U MPOSIBISTH THOKOCTH, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBAILIMH, BKJIIOYAIOUICH CTPEMIICHHE K JOCTH)KECHHIO 1M U YCIIEXY,
ONTHMH3M, HHULUATUBHOCTh, YMEHHE JICHCTBOBATh, HCXO/Sl U3 CBOMX BO3MOXHOCTEH;
IMIIATHH, BKJIIOYAIONICH CIIOCOOHOCTh MOHMMAaTh SMOLMOHAIBHOE COCTOSIHUE JPYTHUX,
YIUTBIBAaTh €r0 IPHU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K COYYBCTBUIO U
CONEPEIKUBAHUIO;

COIMAIBHBIX HABBIKOB, BKIIOYAIONIMX CIIOCOOHOCTh BBICTPAUBATH OTHOILICHUS C
JIPYTHMU JIFOABMH, 3a00THTHCS, POSIBIISITH MHTEPEC U pa3peniaTh KOHQIUKTHL.

I[MPEAMETHBIE PE3YJIBTATBI

K xoHnmy obyuenust B 10 knacce npeIMeTHbIE pe3ylbTaThl Ha YrIyOJIEHHOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOLIHXCS YMEHHIA:

NOHUMAaTh pPOJNb (U3UKK B HKOHOMHUECKOW, TEXHOJOTUYECKOH, HKOJIOTHUECKOMH,
COLIMAJILHOM M ATHUYECKOU cdepax NesTeNIbHOCTH YeJOBEeKa, POJb U MECTO (PU3MUKH B
COBPEMEHHOM HAay4YHOH KapTHHE MHpa, 3HAYEHHUE ONUCATEIbHOM,
CHCTEMaTH3UPYIOIei, OOBSICHUTENBHON M NMPOTHOCTHYECKOW (QYyHKUUH (usnueckon
TEOPHUH — MEXAHHKH, MOJEKYIIPHON (PU3UKH M TEPMOAWHAMHKH, POJb (PU3NUECKOU
TEOpHH B ((OPMUPOBAHUHU NIPEICTABICHUN O (PU3NUECKOI KapTHHE MUPA;

pa3nuyaTth yCIOBHS TNPUMEHUMOCTH MoOAeNed (U3MUecKMX Tel U IPOLECCOB
(s1BJICHUWI): MHEpIIMAIbHAS CHCTEMa OTCUéTa, a0COTIOTHO TBEPOE TEIIO, MaTepUaIbHas
TOYKa, PABHOYCKOPEHHOE JBHXKEHHE, CBOOOJHOE TMajeHue, aOCOJIOTHO YHpyras
nedopmarusi, abCOMIOTHO YNPYroe M abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJEIH



ra3a, JKUIKOCTH U TBEPAOTo (KPUCTAUIMUECKOIO) Teja, WAealbHbIM ra3, TOUYEUHBIH
3apsiji, OAHOPOHOE AJIEKTPUUECKOE TOJIE;

pasnmuuath ycloBUs (TpaHUIBI, 00JIACTH) TPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
MOHUMATh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB M OTPAaHHMYEHHOCTH
WCITOJIb30BAaHUSI YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh M OOBSICHATH MEXAHMYECKHE MPOILECChl U SBJICHHS, HWCIONb3Ys
OCHOBHBIE TIOJIOKEHHMSI M 3aKOHBl MEXaHHUKH (OTHOCHUTEIBbHOCTh MEXaHHYECKOIo
JIBUXKEHHS, (OpMYJIbl KMHEMAaTUKH PAaBHOYCKOPEHHOIO IBMXKEHHUSI, MPeoOpa3OBaHUS
lanunes ans  ckopocTM W TepeMelleHusl, 3aKkoHbl  HblOTOHa, MIPUHIUI
OTHOCHUTENIbHOCTU [anuies, 3aKOH BCEMHUPHOIO TSTOTEHHUS, 3aKOHBl COXPAHECHHS
UMIyJbCA M MEXAHWYECKOM DSHEpPIruu, CBA3b pabOTbl CHIIBI C H3MEHEHHEM
MEXaHMYECKON DSHEpPruu, YyCIOBHS paBHOBeCHs TBEPAOro Teia), MpU ITOM
UCIIOJIb30BaTh ~ MAaTEMAaTHUUYECKOE  BBIPAXXEHUE  3aKOHOB, YKa3bIBaTh  yCIIOBUS
MPUMEHUMOCTH (DU3MYECKHUX 3aKOHOB: IpeoOpazoBanuii [anumesi, BTOPOro u TpeThero
3aK0HOB HbIOTOHA, 3aKOHOB COXPAaHEHMs UMITYJIbCA U MEXaHUYECKON dHEPIHH, 3aKOHA
BCEMHUPHOI'O TATOTEHUS;

AQHAIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOLIECCHl U SIBICHUS, UCIONB3YS OCHOBHBIE
nonoxenuss MKT u 3akoHBI MOJIEKYIApHON (HU3UKM W TEPMOAMHAMUKH (CBS3b
JIaBJICHUS UJICAIBHOTO ra3a co CpeAHEN KUHETUYECKOM SHEPTUEN TEMIIOBOTO IBUKEHUS
M KOHILEHTpalued ero MoJIeKYyJ, CBsI3b TEMIEpaTyphl BeEIIeCTBAa CO CpeaHeH
KMHETUYECKOM »JHEpruer TEeIUIOBOTO [JBHKEHHSI €ro 4YacTUll, CBSI3b JIaBJICHUS
UJCANBHOIO Ta3a C KOHLEHTpauuMeld MOJEKYJI M €ro TeMIlepaTypoil, ypaBHEHHE
MenpaeneeBa—Knanelipona, nepBblii 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHHUS
SHEPrUM B TEIUIOBBIX IIpOLIECCax), MpPHU O3TOM HCIOJIb30BaTh MAaTEMAaTHUUYECKOE
BBIPA)KEHHE 3aKOHOB, YKa3blBaTh YCJIOBUS NPHUMEHMMOCTH ypaBHEHHs MeHaeneeBa—
Knaneiipona;

AQHAIM3UPOBATh M OOBACHATH JJIEKTPUYECKUE SIBICHUS, UCIOJIb3Yysl OCHOBHBIE
MOJIO’KEHHUS M 3aKOHBI JIEKTPOIMHAMUKH (3aKOH COXPAHEHMSI AJIEKTPUUECKOI0 3apsijia,
3akoH  KynoHa, MOTEHUMAIBHOCTh  3JEKTPOCTATUYECKOTO  MOJIS,  MPUHIUI
CYMEPIIO3UIUU JIEKTPUUECKHUX TOJEH, MpU 3TOM YKa3bIBasi YCJIOBHS NPUMEHUMOCTH
3akoHa KynoHa, a Takke NpPaKTMYECKH Ba)KHbIE COOTHOIIEHMS: 3aKOHbI Oma i
ydacTKa IeNy U 11 3aMKHYTOM 3JIEKTPUUYECKOM e, 3akoH J[koyns—JIenna, mpaBuiia
Kupxroda, 3axons1 @apazest Ui 3JIEKTPOIN3a);

OMKCHIBATh (PU3MUECKHUE MPOILIECCHl U SBJICHUS, UCIOIb3Ysl BEIUUMHBI: IIEpEMEIICHHE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMbI TE€J, CHJIa, MOMEHT CHUJIbI, IaBJICHHE,
NOTEHLIMAJbHAsl SHEPrus, KUHETHYeCKas HSHEprusi, MeXaHWdeckas sSHeprus, padora
CUJIBbL, LEHTPOCTPEMHUTEIBHOE YCKOPEHHWE, CHJIa TSKECTH, CHJIA YIOPYrOCTH, Cuia
TPEHUSI, MOIITHOCTh, DHEPTHUS B3aUMOJICHCTBHUSA Tela ¢ 3eMieit BOIU3H €€ TOBEPXHOCTH,
SHEeprus ynpyrod aepopmammu MPYKUHBI, KOJIWYECTBO TEIUIOTHI, a0OCONIOTHAs
TeMreparypa Tena, padoTa B TEPMOJWHAMUKE, BHYTPECHHSSI JHEPIHsl HACATbLHOTO
OJIHOATOMHOTO Ta3a, paboTa MJIeaNbHOIO ra3a, OTHOCUTENbHAs BIAXKHOCTb BO3AYXa,
KIIJ waeanbHOro TEIUIOBOIO JIBUTATENs; AJIEKTPUYECKOE TMOJIe, HANPSKEHHOCTh
ANEKTPUYECKOTO TMOJISI, HAMPSHKEHHOCTh MOJISI TOYEUHOIO 3apsiia WA 3apsKEHHOIO
mapa B BaKyyMe€ U B JUAJIEKTPUKE, MOTEHIMA 3JIEKTPOCTATUYECKOTO IMOJIsI, pa3HOCTh
MOTEHIMAJIOB, 3JIEKTPOABMXKYILAs CHUJIA, CUJIAa TOKA, HAIPSHKEHUE, MOIIHOCTh TOKa,
3JIEKTpUYECKass €MKOCTh IUIOCKOIO KOHJIEHCATOPa, CONPOTHBIICHHE YYacTKa LENU C



MOCNEOBAaTENbHBIM M MapajUIeNIbHBIM  COEIMHEHHWEM  PEe3HCTOPOB,  SHEPTHUd
AIIEKTPUIECKOTO TOJISI KOHJEHCATOPA;

OOBSCHATh OCOOCHHOCTHM TMPOTEKaHWs] (U3UYECKUX  SBJICHUM: MEXaHUYECKOE
IBUKCHHUE, TEIJIOBOC JBM)KCHHE YAaCTHUI[ BEIIECTBA, TEIUIOBOE paBHOBECHE,
OpoyHOBCKOE JBIKeHUE, Tu(dy3us, UCTIapeHUE, KUTICHUE U KOHICHCAIIHS, TUTABICHUE
M KpUCTA/UIM3allMs, HAIMPaBJICHHOCTh  TEIUIONEpeaud, dJIeKTpU3alus  Tel,
HKBUITOTCHIIHALHOCTH MMOBEPXHOCTHU 3aPSKEHHOTO TIPOBOIHUKA,

MIPOBOJIUTH MCCJIEAOBAHUE 3aBUCHMOCTH OJAHOW (DM3MYECKON BEITUYHHBI OT JIPYroil C
UCIIOJIb30BAaHUEM TIPSMBIX U3MEPEHHH, MpH HSTOM KOHCTPYHPOBATh YCTaHOBKY,
dbuKcUpoBaTh PE3yIbTATHl MOTYYCHHON 3aBUCUMOCTH (PU3NYESCKUX BEIMYUH B BUJE
rpadukoB ¢ y4€TOM aOCOJIOTHBIX IMOTPENIHOCTeN H3MEpEeHMid, NenaTh BBIBOABI IO
pe3ynbTaraM UCCIIeJOBaHMUS;

POBOAUTH KOCBEHHBbIE M3MEPEHUs (PUINYECKUX BEIMYMH, MPU ATOM BBIOMpATH
ONTUMAJBHBIA METOJ W3MEPEHHMs, OLEHUBAaTh aOCOJIOTHBIE U OTHOCHUTEIbHBIC
MOTPEIIHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPEHUN;

IPOBOAMTH  OMBITHl [0 TPOBEPKE MPEAJOKEHHOM THUIOTE3bl: IJIAHUPOBATH
OKCIIEPUMEHT,  COOHMpaTh  OSKCICPUMEHTAIBHYIO  YCTAaHOBKY,  aHaJIM3UpPOBATh
MOJTy4YEHHBIE PE3yJbTAThl U JAeNaTh BBIBOJ] O CTaTyCE MPEJIOKEHHOMN TUIIOTE3bL;
coOnronarh mpaBuia 0€30MacHOrO Tpy[aa MPH MPOBEACHUU HCCICNIOBAHUN B paMKax
y4eOHOro SKCIEPUMEHTa, MPaKTUKyMa U y4eOHO-HCCIIEeOBAaTeNbCKON U MPOEKTHOM
NESTENIbHOCTH C MCIOJIb30BAaHUEM HU3MEPHUTENbHBIX YCTPOMCTB M JIaDOpaTOPHOTO
000pyIoBaHUs;

pemaTth pacu€THhIE 3a7a4d C SBHO 3aJlaHHOM M HESIBHO 3aJaHHOW (u3nueckon
MOJICTIbIO: HAa OCHOBAaHUM aHAIM3a YCIOBHS OOOCHOBBIBATH BBIOOp (pu3MUeCcKOn
MOJIeTIM, OTBEYalIeld TpeOOBaHUSAM 3a7aud, NPUMEHATH (OPMYNBI, 3aKOHBI,
3aKOHOMEPHOCTH W  TOCTYyJaThl (PU3WYECKUX TEOPUH TMpH  HCIOJIb30BAHUU
MaTeMaTHYeCKUX METOJIOB pEIIeHUs 3aJay, MPOBOAUTH pacuéThl Ha OCHOBAHUU
UMEIONINXCA JAaHHBIX, AaHAIM3HPOBATh PE3YNbTaThl U KOPPEKTUPOBATH METOIbI
pelIeHus ¢ y4€TOM MOJIYYCHHBIX PEe3yIbTaTOB;

pelaTh Ka4eCTBEHHBIE 3aa4i, TPEOYIoe MPUMEHEHUS 3HAHUHN U3 Pa3HBIX pa3/ieioB
Kypca (DU3WKH, a TakKe WHTETpally 3HAaHWA W3 JPYTHX MPEIMETOB €CTECTBEHHO-
HAy4YyHOTO IIMKJa: BbICTpanBaTh JIOTHMYECKYIO ILIETIOYKY pacCyKICHHIl ¢ omopod Ha
U3YYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTU U (U3NYECKUE SIBICHUS,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA 711 OOBACHEHUSI OCHOBHBIX IIPUHILIUIIOB PabOThI
W3MEPUTENLHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;
MPUBOIUTH MPUMEPHI BKIIaJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKW, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIEr0 MHpPA, B PA3BUTHUE TEXHHUKU U
TEXHOJIOTHI;

AHAIM3UPOBATh M OILGHWBATh TIOCIEACTBUS OBITOBOM ¥  IPOU3BOJCTBEHHOM
NESTEIbHOCTH YeJIOBEKa, CBS3aHHOW ¢ (U3MUECKMMH TMPOIECCaMU, C TIO3HIIMMA
IKOJIOTUYECKOU 0€30IacHOCTH, MpEeICTaBICHUI 0 palMoHAIBHOM
MPUPOIONIONIL30BaHUH, a TaKXKe Pa3yMHOM HCIOJb30BAHUU JOCTIDKEHUNW HAyKH U
TEXHOJIOTHH JIJIsl TaTbHEHUIIEro pa3BUTHS YEJI0BEUECKOTO O0IIeCTBa;

MIPUMEHSATH Pa3JIMYHbIE CITIOCOOBI paboThI ¢ HHGOPMAIHEH (HU3UIECKOTO COACPIKAHUS C
UCIIONIb30BAHUEM  COBPEMEHHBIX HMH(POPMAIIMOHHBIX  TEXHOJOTHHA, TIPH  OTOM



UCTIONIB30BAaTh  COBPEMEHHbIE  HMH()OPMALMOHHBIE  TEXHOJOTHMH ISl TIOHMCKa,
nepepadOTKU M TpeAbsSBICHUA Y4eOHOW M HAY4YHO-TIOMYJISApHOH HHGOpMAIIH,
CTPYKTYPUPOBAaHUS M HMHTEPIPETALUU HH(GOPMAIMM, TOJYYEHHOH W3 Pa3IMYHBIX
MCTOYHHUKOB, KDUTHUECKH aHAIN3UPOBATh MOIYyYaeMyI0 HH(POPMAIMIO U OLCHUBATH ¢
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCS 3HAHWH, TaK M HAa OCHOBE aHAJIM3a
UCTOYHHKA UH(POPMALINY;

NpPOSIBIIAITh OPraHU3AIlMOHHBIE W IIO3HABATENbHBIE YMEHHS CaMOCTOSTEIBHOTO
npuoOpeTeHus] HOBBIX 3HAaHUM B TPOIECCE BBINOJIHEHUS TPOEKTHBIX U y4eOHO-
HCCIIEI0BATENLCKUX padoT;

paboTaTh B TpyIIe C WUCHOJIHEHHWEM pa3IMYHBIX COLUUAIBHBIX POJIeH, IJIaHHPOBATH
paboTy TpyNIbl, pPAUOHAIBHO pPACHPEACTATh MACATENBHOCTh B HECTaHIAPTHBIX
CUTYaIUsIX, JIeKBaTHO OLIEHMBATH BKJIAJl KaXKI0TO M3 YYACTHUKOB I'PYIIIBI B PEIICHHE
paccMaTpuBaeMoi MpoOIeMsl;

OpOSIBIATH MOTHMBAIMI0O K Oyaymedl mpodeccHoHanbHOW — NEATEIBHOCTH MO
CHEUUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPOQHIIS.

K konmy oOyuenust B 11 Knacce npeIMeTHBIC pe3yJabTaThl Ha YIITyOJIEHHOM YPOBHE JOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM:

MOHUMATh pOJIb (U3UKKA B IKOHOMHYECKOW, TEXHOJIOTHYECKOH, COIHAIBHOU H
TUYECKON cdepax NesTeTbHOCTH YellOBeKa, POjb U MECTO (PM3UKU B COBPEMEHHOMU
Hay4YHOU KapTUHE MHUPA, POJIb ACTPOHOMHUU B MPAKTUUECKOMN AEATEIHHOCTU YEJIOBEKA U
JanbHEUIIEM  HAyYHO-TEXHUYECKOM  Pa3BUTHHM,  3HAYEHHE  OINUCATEIbHOM,
CHUCTEMaTHU3UPYIOMIEeH, OOBSICHUTEIBHOW W TPOTHOCTHYECKOW (DYHKIUN (PU3HIeCcKOM
TEOPUH — DJIEKTPOJMHAMUKH, CHEUUATBHOM TEOPUM OTHOCUTEIBHOCTH, KBAaHTOBOM
¢u3uku, ponb GU3NUECKO Teopuu B (POPMHUPOBAHUM NPEICTABICHUN O (U3NUIECKOMN
KapTUHE MHUpa, MecTO (PU3UYEeCKOW KapTUHBI MUpa B OOIIEM pSIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOJE;

pa3nuyaTth yCIOBHS TNPUMEHUMOCTH MOAeNed (U3MUecKuX Tel U IPOLECcCOB
(sBIEHUI): OAHOPOJHOE DBJEKTPUYECKOE U  OJHOPOJHOE MArHUTHOE  IMOJIA,
rapMOHUYECKHE KOJIeOaHHs, MaTeMaTHUECKUH MAATHUK, WACANbHBIM IPYKUHHBIH
MasiTHUK, TAPMOHUYECKUE BOJIHBI, UCAbHBIN KOIEOATEIbHBIN KOHTYp, TOHKAs JINH3A,
MOJIEJIeN aToMa, aTOMHOTO Si/ipa U KBAHTOBOW MOJIETIU CBETA;

paznu4arth ycnoBHsS (TpaHUIBI, OOJACTH) NPUMEHHUMOCTH (PU3NYECKUX 3aKOHOB,
MOHMMATh BCeOOUIMI xapakTep (QYyHIAMEHTAIbHBIX 3aKOHOB M OrPaHHMYEHHOCTH
WCITOJIb30BAaHUSI YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh U OOBSACHATH DJIEKTPOMArHUTHBIE TPOLIECCH U SIBJICHUS, HCIOJb3YS
OCHOBHBIE TOJIO)KEHUSI W 3aKOHBl JJIGKTPOJMHAMUKH U CIEHHAIBHOM TEOPUH
OTHOCHUTEJIBHOCTU (3aKOH COXpAHEHHUs IJIEKTPHUUECKOro 3apsia, cuia AmIepa, cuia
JlopeHnia, 3aKOH 3JEKTPOMAarHUTHOM MHIAyKiuHM, mpasBwio Jlenma, cBsazp O/1C
CaMOMHAYKIMU B 3JEMEHTE AJIEKTPUYECKOM II€MU CO CKOPOCTBIO M3MEHEHHUs CHJIbI
TOKa, TTOCTYJIAThI CTICIIUAIBHOW TEOPHH OTHOCUTEIHHOCTH DUHINTEHHA),
AQHAIM3UPOBATH U OOBSICHATH KBAHTOBBIE MTPOLIECCH U SIBJICHUS, UCIIOIB3YS MOJIOKEHUS
KBaHTOBOW (u3uku (ypaBHeHue DWHITeHHa M (porodddexTa, MepBbIi U BTOPOM
nocTynatkl bopa, IpUHIIKUIT COOTHOIICHUS HeompeaenéHHoctel ['eitzendepra, 3aKOHBI
COXpaHEHHMsI 3apsIOBOr0 M MacCOBOI'O YMCENl U SHEPIUU B SAEPHBIX PEAKLMAX, 3aKOH
pPaIuoaKTHBHOTO pacraja);



OTKCHIBAThH (PU3MUECKUE TPOLIECCHI U SIBICHUS, UCIIONIb3Ys BEIMYMHBI: HAPSKEHHOCTD
JMEKTPUYECKOTO  MOJI, TMOTEHIHUal  BJEeKTPOCTaTHYECKOro  TOJs,  Pa3HOCTb
NOTEHIIMAJIOB, 3JEKTPOJBUKYINAs CHUJA, MHIYKIUS MArHUTHOTO IIOJI, MarHUTHBIN
NOTOK, cWia Awmrepa, HWHIYKTUBHOCTB, 3JEKTPOJBMXKYIIAs CHJIA CAMOWHIYKIIHH,
SHEPrusi MarHUTHOTO TOJI MPOBOJHUKA C TOKOM, PENSTUBUCTCKUNA UMITYJIbC, MOJIHAS
SHEPrusl, SHEPrus MOKOs CBOOOIHOM YaCTUIIBI, SHEPTHUS U UMIYJIbC (DOTOHA, MACCOBOE
YHCIIO U 3apA] sIpa, JHEPTUs CBSI3U s/1pa;

OOBSCHATH OCOOCHHOCTH TIPOTEKAHUSA (PU3UUECKHUX SIBICHHUM: AJICKTPOMAarHUTHAS
UHYKIS, CAMOMHAYKIIUS, PE30HAHC, UHTepQEepeHIIUs BOJIH, TUPPaKLUs, TUCTIEPCUS,
NOJTHOE BHYTpEHHee oTpaxkeHue, potoanekrpuueckuit apdexr (porosaddekr), anpda-
u Oera-pacmaabl  siAep, TramMma-u3inydeHue saep, (GU3NYECKUe  MPUHIUIIBI
CIEKTPaJIbHOTO aHallu3a U paboThI Jlazepa;

OTIpe/IeNIATh HAIpPaBJIEHUE MHAYKIUU MArHUTHOTO TOJISI MPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cunsl JlopeHia;

CTpPOUTh M300pakeHHEe, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOM JMH30H, H
pPacCUUTHIBATB €r0 XapaKTEPUCTUKY;

NPUMEHSTh OCHOBOIIOJIAralol[ie aCTPOHOMUYECKUE MOHSTUS, TEOPUU U 3aKOHBI IS
aHanmu3a W OOBSACHEHMs (PU3MUECKUX TMPOLIECCOB, MPOUCXOAALIMX B 3BE3aX, B
3BE3HBIX CHCTEMax, B MEKIaJlaKTUYeCKOH cpele; JBM)KEHUS HEOECHBIX —Ted,
JBOJTIONNH 3BE311 1 Beerennoi;

IPOBOJIUTH HCCIICOBAHHE 3aBUCUMOCTEH (DU3MYECKHX BEJIMYMH C HCIOJIb30BAHUEM
IPSIMBIX U3MEPEHUI, TPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCUPOBATH PE3yIbTAThI
MOJIyYUEHHOW 3aBUCHUMOCTH (PU3WYECKUX BEIMYMH B BHUAE TIpadukoB ¢ Yy4ETOM
aOCOJIIOTHBIX ~ TOTPEIIHOCTEH W3MEpEeHWH, JenaTh BBIBOJABI MO  pe3yJbTaTaMm
UCCIIC/IOBaHMS,

NPOBOJIUTh KOCBEHHBIE H3MEpPEHHS (PHU3MUECKUX BEJIWYMH, HpPU STOM BHIOMpATh
ONTUMAJIHBIA METOJ] H3MEpEeHHs, OIICHWBAaTh aOCOJIOTHBIE U OTHOCUTEIIbHBIC
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEpPEHUl;

OPOBOIUTH  ONBITBI IO TPOBEPKE TNPEAJIOKEHHONM TUIIOTE3bl:  IUIAHUPOBAThH
JKCIIEPUMEHT,  COOMpaTh  3KCIEPUMEHTAIbHYI0  YCTaHOBKY,  aHaJM3UPOBATh
NOJIyYEeHHBIE PE3YJIbTAThI U JI€IaTh BBIBOJ O CTATyCe MPEI0KEHHOU TMIIOTE3bI;
OTKCHIBATh METOIbI MOJIYUYEHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHMUIA;

coOnroaarh mpaBuia 0e30macHOro Tpyaa MpH MPOBEICHUU HCCIIENOBaHUM B paMKax
y4eOHOro SKCIIEpUMEHTa, MPaKTUKyMa U y4eOHO-HCCIEeOBAaTeNbCKOW U MPOEKTHOM
JeSITEIbHOCTH C HCIOJb30BAHUEM H3MEPUTENBHBIX YCTPOWCTB M JIaOOPAaTOPHOTO
000pyI0BaHus;

pemaTh pacy€THhIE 33Ja4d C SBHO 3aJaHHOM W HESBHO 33JaHHOW (U3UUECKOM
MOJIeTIbIO: HAa OCHOBAaHMM AaHalIM3a YCJIOBHsS BbIOMpaTh (U3MUECKHE MOJEINH,
OTBevarole TpeOOBAHUAM 3a/1a4H, TPUMEHATH (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHU U
NOCTYyJaThl (PU3UYECKUX TEOPHH IpPH HCHOJIb30BAHUM MAaTEMaTHUECKUX METOJIOB
pemieHust 3aaady, MPOBOAUTH pacuy€Thl HAa OCHOBAHUU HMMEIOLIUXCS JAHHBIX,
aQHAIM3UPOBATh PE3yJIbTaThl U KOPPEKTHPOBATb METOJbI pELIEHUS ¢ Y4ETOM
MOJIy4YEHHBIX Pe3y/IbTaTOB;

pemaTh KadyeCTBEHHBIE 3aauu, TPpeOyIoIe NPUMEHEHHs 3HaHUH U3 Pa3HbIX pa3/esioB
Kypca (U3MKH, a TakKe HHTEerpaluy 3HaHUM W3 JPYrHuX MPEeIMETOB €CTECTBEHHO-



HAy4YHOTO IIMKJa: BbICTpanBaTh JOTHMYECKYIO ILIETIOYKY PpacCyKICHHI ¢ omopod Ha
U3y4CHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBIICHHUS;

® 1CIOJIb30BAaTh TEOPETHUECKUE 3HAHUS Ui OOBSICHEHUSI OCHOBHBIX MPUHIIUIIOB paOOTHI
U3MEPUTENBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MTPOLIECCOB;

® [IPUBOAMTH MPUMEPHI BKJIAIa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(U3HKOB B Pa3BUTHE
HayKd, B OOBACHEHHE IPOLECCOB OKPYKAIOIIErO0 MHpa, B DPa3BUTHE TEXHUKU U
TEXHOJIOTHIA;

® QHANM3MPOBAaTh W OLEHUBATh IIOCIEACTBHS OBITOBOW M  MPOM3BOJCTBEHHOM
NESTEIbHOCTH 4eJOBEKa, CBS3aHHOW ¢ (U3MUECKUMU TMpolleccaMu, C TO3MIMM
IKOJIOTUYECKOU 0€30IacHOCTH, MpEeICTaBICHUI 0 paloHAIBLHOM
IPUPOJIONIONB30BAHUN, @ TAaKXKE PAa3yMHOM HCIOJIb30BAaHUU JIOCTHKCHUNH HAYKH WU
TEXHOJIOTHH JIJIs TaTbHEHUIIIEro pa3BUTHS YEJI0BEUECKOTO O0IIeCTBa;

® [IPUMEHATH pa3IHyHbIe CIOCOOBI paboThI ¢ MH(OpMaIHel (PU3MIECKOro COIEPIKAHUS C
HCIIOJIb30BAHUEM  COBPEMEHHBIX HMH(POPMAIIMOHHBIX  TEXHOJOTMH, TIpPHU  STOM
UCIIOJIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMALIMOHHBIE  TEXHOJOTMHM  JUIsl  TOUCKA,
nepepadOTKU M TpPeAbsSBICHUS Y4eOHOW M HAYYHO-TIOMYNISApHOH HHGOpMAIIH,
CTPYKTYPUPOBAaHUS M HMHTEPIPETALUU HH(GOPMAIMM, TOJYUYEHHOH W3 Pa3IMYHBIX
MCTOYHUKOB, KPUTUUECKH aHAIU3UPOBATH MOJIy4aeMyl0 HHQOPMAIIUIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HaHUM, TaK U HA OCHOBE aHalu3a
UCTOYHHKA UH(POPMALIUY;

® TMpOSIBISATH OpPraHU3allOHHbIE W [IO3HABAaTEJIbHbIE YMEHHUS CAMOCTOSITEIHLHOTO
npuoOpeTeHus] HOBBIX 3HAaHUM B TPOIECCE BBINOJIHEHUS TNPOEKTHBIX U y4eOHO-
UCCIIEIOBATEIbCKUX PadoT;

e paboTaTh B IpyIIE C UCIOJIHEHUWEM pPa3IMYHBIX COLHUAIBHBIX POJIeH, IMIaHHPOBAThH
paboTy TIpymmbl, PpaUOHAIBHO pPACHPENENATh JESITeIbHOCTh B HECTaHIAPTHBIX
CUTYallUsX, aJleKBaTHO OLICHUBATh BKJIAJ Ka)KJOTO U3 YYACTHUKOB I'PYIIbI B PEIICHUE
paccmaTpuBaeMoil mpoOIeMbl;

® TMpOSIBIATH MOTHBAIMIO K Oyaymieil mnpodeccHoHanbHOW — AESITEIbHOCTH IO
CIENUATBLHOCTAM (PU3UKO-TEXHHUECKOTO MPODUIISL.

YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYUEHUKA
Vuebnuk «®uzuka» 10 knacc (6a30BbIi U yrinyOneHHbIN ypoBHN) Msikumiesa I'.51., bByxosuesa
B.b., Corckoro H.H. mox penakuueii [lappentreBoit H.A., Mocksa, «IIpocBemenue», 2020
rO/I.
Yuebnuk «Pusuka» 11 kinacc Mskumesa I'.51., bByxosuesa b.b., YUapyruna B.M. (6a30Bblii u
yrayosieHHbIH ypoBHU) non peaaknueii [TapdhentoseBoit H.A., Mocksa, «IIpocBemenne, 2020
roJ.
METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA
Metoaunueckoe nocodue i yuutens «Pusuka (yriayoaeHHbIH ypoBeHb). Peanuzamus
tpeboBanuit ®I'OC cpennero obmiero oopazoBanusi» A. A. Skyra, HayuHbIil penakTop M. B.
CemenoB. — M.: ®I'BHY «MHCTUTYT cTpaTeruu pa3BuTHs oopa3zoBaHus», 2023
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Hroro no pa3zneny 16
bu6mmoreka [IOK
PesepBHOE BpeMms 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 170 16




11 KJIACC

Kosun4yecTBo 4acos JIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (witpp )
NporpamMmbIl Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJIUHAMUKA
Bbu6nuoreka [JOK
I MarrutHoe niose 14 https://m.eds00.ru/39859¢f1
Bbubnuoreka [JOK
12 DIeKTPOMATHHTHAS HHAYKIHA 13 ! https://m.edso00.ru/39859¢f1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [IOK
2.1 Mexannyeckue KojieOaHus 10 hitps://m.cdsoo.rw/39859¢f]
bu6mmoreka [IOK
2.2 DJeKTpOMarHuTHbIE KoJeOaHuUs 15 hitps://m.cdsoo.r/39859¢f]
)3 MexaHu4ecKHe U AIEKTPOMAarHUTHBIE 10 1 bubanorexa [HOK
’ BOJIHBI https://m.eds00.ru/39859¢f1
bu6mmoreka [IOK
2.4 O 25 1
frraKa https://m.eds00.ru/39859¢f1
Hroro no pazneny 60

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTHA

3.1

OcHoBrl CTO

5

1

bu6mmoreka [IOK
https://m.edso00.ru/39859¢f1

Hroro no pazneny




Pa3znea 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsapHo-BOIHOBOH AyaIU3M 15 bubmorexa LHOK
) PIYCKYJIAP Ay https://m.eds00.1u/39859¢f1
Bbu6nuoreka [JOK
4.2 D 5
H3HKa atoMa https://m.eds00.ru/39859¢f1
43 ®du3nka aTOMHOTO SI/Ipa U AJIEMEHTapHbBIX 5 bubmmoreka [JOK
’ YaCTHUI] https://m.eds00.ru/39859¢f1
Hroro no pazneny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

bu6mmoreka [IOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3UKI 12 hitps://m.cdsoo.ru/39859¢f1
Hroro no pazneny 12
Pa3nen 6. PUSHUYECKHM TIPAKTUKYM
N bu6mmoreka [IOK
6.1 Dusirieckiit MpaKTHKYM 16 16 https://m.eds00.ru/39859¢f1
Htoro no paszneny 16
Pa3nen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaru3zanus u 00001eHne
71 IIPEAMETHOTO COJAEPKAHMS U OIIbITA 15 bubnumoreka [IOK
’ JIESITEIIbHOCTH, IPHOOPETEHHOTO MPU https://m.eds00.1ru/39859ef1
u3yueHnu kypca ¢usuku 10 — 11 kmaccon
Hroro no pazneny 15
Bbubnuoreka [JOK
Peseprioe Bpews 10 https://m.eds00.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16







IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
n/n Tewa ypoxa Bcero Konrposeupie  Tpakriteckue H3y4YeHusi  o0pa3oBaTe/IbHbIE
padoTsbI padoThI
pecypcsl

| ®dusnka — pyHIaMeHTabHAs HayKa O 1 2-6 bubnuoteka [JOK
pupoae CeHTAOPA https://m.edsoo.ru/1beef346

) Hayunbriit MeTo1 TO3HAHUS U METOIBI 1 2-6 bubmunorexa LIOK
HCCieI0BaHus (PU3HUECKUX SIBJICHUI CEHTAOPs https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOpHs B MPOIIECCE

3 HO3HaIrII)I/I$I npnpom)l.p HaGHIEneHHe u 1 26 buGnnorexa [IOK

CEHTSIOps https://m.edso00.ru/34c49931

9KCIEPUMEHT B (PU3HKE

4 Crioco6b1 n3MepeHus (PU3NIeCKux ) 2-6 bubnuoreka [JOK
BEJINYUH CeHTAODA https://m.edsoo.ru/ca2def03
AGCOIOTHAs U OTHOCUTEIbHAS

5 MOTPEITHOCTH U3MEPEHUHN (HU3UIECKUX 1 2-6 bubmorexa [IOK

CEHTSIOps https://m.edsoo.ru/7f18fda3

BEJIMYUH
MonenupoBanue B ¢pusuke. Ponb u

6 MecTo GU3HKHU B (HOPMUPOBAHUHT 1 9-13 bubnmoreka [JOK
COBPEMEHHON Hay4HOUW KapTUHBI MHUPA, CEHTAOPs https://m.edsoo.ru/eabbded1
B MMPAKTUYECKOMN AEATEIBHOCTH JIFOAEH
Mexanunueckoe asuxenue. Cucrema

. orcuera. OTHOCUTEIBEHOCTD 1 9-13 bubmunoreka LIOK
MEXaHU4eCKoro aBuxenus. [Ipsamas u CEHTSAOPS https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1aul MEXaHUKH

8 Paaunyc-BekTop MarepuanbHOM TOUKH, 1 9-13 Bbubnmoreka [JOK




LleHTpOoCTpEMUTENILHOE U IIOJIHOE
YCKOpeHHue

€ro MpOEKIUHA Ha OCU KOOPIAHUHAT. CEHTSIOps https://m.edsoo.ru/30a108a5
Tpaektopus. [lepemenienue.

CxopocTts. Ux mpoekunu Ha OCH

KOOpJUHAT

PaBHOMEpPHOE ITPAMOIIMHENHOE

9 nBmkenue. ['papuyueckoe onucanue 9-13 bu6muotexa [JOK
PaBHOMEPHOTO MPAMOJMHEHHOTO CEHTAOPS https://m.eds00.ru/89ba7190
JIBUKCHUS

10 CrnosxeHue epeMeIeHnid U CKOPOCTEH. 9-13 bubnuoreka [JOK
Pewenue 3anau CeHTAODA https://m.edsoo.ru/761d18aa
HepaBHomMepHOE ABUKEHUE.

1 MrHoBeHHast CKOPOCTh. Y CKOPEHHE. 16-20 bubmuoteka [JOK
[IpsimosiHENHOE IBUXKEHUE C CEHTSIOps https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
['padprueckoe onucanue

12 nﬁﬂﬁonHHeﬁHoro JIBUKEHUSA C 16-20 bubmmorexa LOK

CEHTSIOps https://m.edso0.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBoOomHoe majieHne. Y CKopeHue

13 CcBOOOIHOTO ITaJIeHUA. 3aBUCUMOCTD 16-20 bubmunoreka LIOK
KOOpIWHAT, CKOPOCTU, YCKOPEHHUS OT CEHTAOPS https://m.edsoo.ru/f738109¢
BPEMEHH U UX rpaQuKu

14 JIBukeHne Tena, OpOIIEHHOTO MO/ 16-20 bubmunoreka LIOK
YIJIOM K TOPH30HTY CEHTAOPS https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe npuxkenue. /[BuxeHue
110 OKPY>KHOCTH. YTJIOBasi U JIMHEWHAs

15 cxopoi}T,z(. [lepuoa u yactora. 16-20 bubmorexa [IOK

CeHTAODA https://m.edsoo.ru/33196fbe




16 KonTtponbHas pabora no Teme 23-27 bu6muotexa [JOK
"Kunemaruka" CEHTSIOps https://m.edsoo.ru/1242f32¢
ITepsblit 3axkoH HproTOHA.

17 WHepuuanbHble cUCTEMBI OTCUETA. 23-27 bu6nuoreka [IOK
[IpuHnun otHocuTenbHOCTH 'anumes. CeHTAOPA https://m.edsoo.ru/5a9¢4a64
HennepuuanbHble CUCTEMBI OTCUETA

18 Cwuta. PaBHOEHiCTBYIOIIAS CHTIA. 23-27 bubnuoteka [JOK
Bropoi 3akon Herorona. Macca CEHTSIOPs https://m.edsoo.ru/141d3837

19 B3aumopeiicteue Ten. Tperuit 3aKoH 23-27 bubmunorexa LIOK
Herorona CEHTSIOps https://m.edsoo.ru/57dba505
[IpuHLHMI Cynepno3uuu CUIL.

20 P;)meIL{IHe 3az[yr;qua HpL:/IMeHeHI/Ie 23-27 buGnnorexa LIOK

CeHTAOPA https://m.edsoo0.ru/bdf997fb
3ak0oHOB HproTOHA
3aKOH BCEMUPHOIO TATOTEHUS.
21 3KBI/IBaJIeHTPII)OCTB TPaBUTALMOHHOM U 30-4 bubmmorexa IOK
. OKTAA0ps https://m.edsoo.ru/9aba2b0a
MHEPTHOM MacChl

” Cwita TSDKECTH U yCKOPEHHE 30-4 bubmuoreka [JOK
CBOOOIHOTO MaJIeHHUS OKTSOps https://m.edsoo.ru/22757f26
JIBrxkeHne HeOECHBIX Tel U UX

” MCKYCCTBEHHBIX CITYTHHKOB. [lepBas 30-4 bubmmoreka [JOK
KOCMHYECKAsi CKOPOCTb. 3aKOHBI OKTSIOps https://m.edsoo.ru/11abfa0a
Kennepa

24 Cuna ynpyrocru. 3akoH ['yka. Bec 30-4 bubmmoreka [JOK
Tela OKTSIOps https://m.edsoo.ru/0ae2cd84
Cuna TPCHHUA. HpHpO;[a U BUOBI CUII 30-4 Bubmuoteka L[OK

25 TpeHus. JIBUKEHUE B KUIAKOCTH U ra3e https://m.edsoo.ru/1fa86499

n OKTSIOpsI
C y4€TOM CHUIIBI COIIPOTUBIICHUS CPEbI https://m.edsoo.ru/2cb29676
26 Hasnenue. 'mapocrarnueckoe 7-11 but6mmoreka [IOK




nasnenue. Cuna Apxumena OKTSIOps https://m.edsoo.ru/a28aa7ad
AOCOJIFOTHO TBEPIOE TEIIO. 711 bu6nuoreka [JOK
27 [TocrynarenbHOE M BpamaTesbHOE oKTAGS bu6nuoreka [JOK
JBYKEHUE TBEPIAOTO TENa https://m.edsoo.ru/2b95d57¢
)3 MOMEHT CHJIbI OTHOCHTEIIBHO OCH 7-11 bubmuoreka [{OK
Bpaienus. [1nedo cuiibl OKTSOps https://m.edsoo.ru/653d3459
CrnosxxeHue cuil, NpUIOKEHHBIX K
29 TBepaoMy Teny. LIeHTp TshkecTu Tena. 7-11 bubmmoreka [JOK
VYcnoBust paBHOBECHUS TBEPAOTO Tea. OKTSIOps https://m.edsoo.ru/9aa79a7d
Bunasl paBHoBecHs
30 Permenue 3anau 7-11 bubmuoreka [IOK
OKTSIOpsI https://m.edsoo.ru/dc1caacO
31 KoHnTtponbHas pabota 1mo Teme 14-18 bubmuoteka [JOK
"Ilnnamuka. Cratuka TBEpAOro reia" OKTSIOpsI https://m.edsoo.ru/9f5a574¢
Nmnynbc MmaTepuanbHOU TOYKH,
1 CHUCTEMBI MaTepHAIIbHBIX TO4YeK. LleHTp 14-18 bubmmoreka [JOK
MacC CUCTEMBI MaTEpHAIIBHBIX TOYEK. OKTSIOps https://m.edsoo.ru/4bb8294b
Teopema o ABHKEHUHU LIEHTPA Macc
NmMiynbe cuitbl 1 BI3MEHEHUE UMITYIIbCa
33 Tena.y 3aKOH COXpaHEHUS I/IMnynLth. 14-18 bubmorexa [IOK
OKTSIOps https://m.edsoo.ru/13f0a221
PeakTnBHOE NBIKEHUE
MoOMeHT uMIlysibca MaTepUAILHON
34 Touku. [IpencraBneHue o coxpaHeHun 14-18 Bbu6muotexa [JOK
MOMEHTA UMITYJIbCA B [IEHTPATBHBIX OKTSIOps https://m.edsoo.ru/d6532eb9
MOJIAX
35 Penenne 3aau 14-18 but6mmoreka [IOK
OKTSIOpsI https://m.edso0.ru/f7706d63
36 PaGora cunbl Ha MaIOM ¥ Ha KOHEYHOM 21-25 but6mmoreka [IOK




nepemenieHun. I'padguueckoe OKTSIOpsI https://m.eds00.ru/913974¢7
npescTaBieHne paboThl CUIIBI.
MoimHoCcTh CHITEI
Kunernueckas sueprus. Teopema 00
37 W3MEHEHUHU KI/IHGTI/IIT-IGCKOI‘/’I 3II{)e TN 21-25 bubmorexa [IOK
. P OKTSIOpsI https://m.edsoo.ru/9a5e2e74
MaTepualbHOU TOUKU
[ToreHunanbHbIE U HETIOTEHIMAIbHBIE
38 cuibl. [loTeHmanbHas sHEprus 21-25 Bubmmorexa [IOK
) 5 Pt OKTSIOpsI https://m.edsoo.ru/554bafcc
Bropast kocMuueckas CKOpocTh
TpeTbs kKocMHuueckas CKOpocThb. CBs3b
a00ThI HEMOTEHIIUATIBHBIX CHUJI C
p ! 21-25 Bu6mmoreka LIOK
39 M3MEHEHUEM MEXaHUYECKOU SHEPTUU
OKTSA0ps https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON YHEPrUuu
Yupyrue u He 1€ CTOJIKHOBEHHUSI.
40 v z:;eﬁne Beynﬂp }.]"IFJ'II/I JIs1 NACaNbHON 21-25 Bubmmorexa [IOK
p PHyIIH Jott OKTSIOps https://m.edsoo.ru/f30f43b6
KUIAKOCTH
A1 KoHnTtponbHast paborta mo Teme "3aKOHbI 28-2 bubmmoreka [JOK
COXpaHEHHUs B MEXaHUKE" HOSIOps https://m.edsoo.ru/474e7c4a
Pa3BuTue npeacraBieHuii 0 npupoie
p pHp 28-2 bubnuoreka [JOK
42 ternoThl. OcHoBHBIE noJoxkenust MKT.
HOAODA https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe ABMKEHHUE
CtpoeHue ra3000pa3HbIX, KUAKUX U
43 TB: bIX TeJ. Xa paKTe BH)KEHUS U 28-2 Bubmmorexa [IOK
PA . P P HOSI0pst https://m.edsoo.ru/c44d02e2
B3aMMOJEHCTBHSI YAaCTHI] BELLIECTBA
Macca u pazMepsl MOJIEKYI (AaTOMOB).
44 Kom/mecho Bep €cTBa l'i]ocio;{HHa;{) 28-2 Bubmmorexa [IOK
= ’ HOSOpst https://m.edsoo.ru/c5b72ab7

ABoraznpo




45 Temmnepatypa. TennoBoe paBHOBeCHE. 28-2 bu6muotexa [JOK
[Ixana Lenbcus HOSIOps https://m.eds00.ru/0070d493
11-15 but6mmoreka [IOK
46 Pettetitte safa HOSI0pst https://m.edsoo.ru/1531aba5
. 11-15 bubmunoreka LIOK
47 W rneamabii ras. [ asopkic sakORK HOSIOps https://m.edsoo.ru/1deb2367
43 VpaBuenne MenneneeBa-Kinamneiipona. 11-15 bubmmoreka [JOK
Pemenue 3amay HOSIOPsT https://m.edsoo.ru/8d12¢328
49 AOcomoTHas TemrepaTtypa. 3akoH 11-15 bubnuotexa [JOK
Janbrona HOAODA https://m.edsoo.ru/14e02d1f
50 N3omporieccrl B U1eaaIbHOM Ta3e C 11-15 bubmunoreka LIOK
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA HOSIOPST https://m.edsoo.ru/68878d51
I'paduueckoe npencrasineHue
51 Hfog)pouecco& I:130TepMa, U30X0pa, 18-22 bubmmorexa LIOK
HOSIOPST https://m.edsoo.ru/1344327b
n3zobapa
52 OcHoBHoe ypaBHeHue MKT 18-22 bubmmorexa LHOK
HOAODA https://m.edsoo.ru/c8094721
18-22 bu6mmoreka [IOK
53 Pemmenue 3agau
HOSIOps https://m.edso0.ru/10265a05
CBs13b a0COTIOTHOI TeMnepaTypbl
TEPMOAMHAMHYECKON CHCTEMBI CO 1822
54 CpeHEel KHHETHYECKOM dHEeprueu HoA6PS https://m.edsoo.ru/c38af875
MOCTYNATEeNbHOT0 TEIJIOBOTO
JIBYOKEHUS €€ YaCTHII
55 O06o001IeHre U cucTeMaTr3alus 3HaHHIA 18-22 bubmuoreka [IOK
no teme "OcunoBet MKT" HOSIOpst https://m.edsoo0.ru/09d12£d8
56 KonTtponsHas pabora o teme 25-29 bu6nuoreka [IOK

"OcnHoBsl MKT"

HOAODA

https://m.edsoo.ru/13adad59




TepmoauHaMuueckas cUCTEMA.
3agaHue BHEIIHUX ycioBui st T]]
cucTeMbl. BHenTHNEe U BHYTpEHHHE

57 mapametpsl. [Tapamerpsr T/I cuctembl 25-29 bubmorexa HOK
P pEL 2lap P HOSIOPsT https://m.edsoo.ru/5f8d38a3
KaK CpeJIHME 3HAUCHUS BEJINYUH,
ONMCHIBAIOIINX €€ HA
MHUKPOCKOIIUYECKOM YPOBHE
HyneBoe Hauano TepMOgUHAMUKH.
58 CZMOH omBonLHaﬂp enﬂaKca nst T]] 25-29 bubmorexa HOK
P P : HOSIOps https://m.edsoo.ru/8ec512f0
CUCTEMBI K TETJIOBOMY PaBHOBECHIO
Moenp neanbHOro ra3a B
59 TE io I/IH);[MI/IKe VYcenoBus 25-29 bubmmorexa LIOK
e . HOSIOPST https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOI Moaenu
VpaBuenne MenneneeBa-Kiamneiipona
60 u I;LI aXeHue nfll BHYTpPEHHEHN ’ 25-29 bubmorexa HOK
P A yip HOAODA https://m.edsoo.ru/bal178d0
SHEPruun
Bripaxkenue 11 BHyTpEHHEN SHEPTUU
61 0JIHOATOMHOTO HJCAIBHOIO rasa. 2-6 bubnuoreka [JOK
KBasucratuueckue 1 HECTaTUYECKHE nexaops https://m.edsoo.ru/ac5cacl5
MPOLIECChHI
DneMeHTapHas pabora B
2 TepMoIMHaMKKe. Beruucienue padboThl 2-6 bu6nuoreka [IOK
no rpaduky mporecca Ha pV- JeKaops https://m.edsoo.ru/741d5738
IuarpaMme
Temnonepenaya Kak crnoco0 U3MEHEHUs
63 BHyTpeHHEeH sHeprun T]I cucrteMsl 6e3 2-6 bubmorexa [IOK
YIP P neKaops https://m.edsoo.ru/3d734561
COBepILEHHS pabOThI
64 KoHBek1us, TernaonpoBOAHOCTD, 2-6 bubmunoreka LIOK
U3JIy4eHHUE neKaops https://m.edsoo.ru/157b54cd




KomnuectBo Termnorel. TermwioéMKOCTE
Tena. Y IenpHas U MOJIsipHas

2-6

bubmunoreka LIOK

63 TEIJIOEMKOCTHU BelllecTBa. Y AeIbHAS nekaopst https://m.edsoo.ru/7ba67355
TEIIOTa CrTOPaHus TOILJINBA
66 Pacuér konuyecTBa TEMIOTHI IpU 9-13 bubmmoreka [JOK
Terionepenaye JeKaops https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 amuabaTHOM MpoIecce. 9-13 bubnuoteka [JOK
[IepBrlii 3aKOH TEPMOAUHAMHUKH JeKaops https://m.edsoo.ru/d8098824
KonuuecTBo TermioTel u paboTa Kak
68 Mepbl U3BMEHEHHSI BHYTPEHHEN SHEPTUH 9-13 bubmorexa [IOK
neKaops https://m.edsoo.ru/b047alcd
T/ cucremsr
Bropoii 3aKk0H TEpMOAMHAMUKY JJIS
69 PaBHOBECHBIX 1 HEPABHOBECHBIX 9-13 Bu6muotexa [JOK
nporeccoB. HeobparumocTts nekaopst https://m.edsoo.ru/c6f4f464
MPUPOIHBIX MTPOLIECCOB
70 [IpuHUUNIBI AEHCTBUSA TEMIOBBIX 9-13 bubmunoreka LIOK
mamuH. KIIJ] nexaops https://m.edsoo.ru/2e¢945513
71 Maxkcumansaoe 3HaueHue KIT. [ukn 16-20 but6mmoreka [IOK
Kapno nexaops https://m.edsoo.ru/fe3857b9
16-20 bub6munoreka LIOK
72 Pemerrte sate neKaops https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKUE aCIIEKThI
7 HCIIOJIb30BAHMS TEIIJIOBBIX JIBUTATEIICH. 16-20 bubmuoreka [IOK
TermoBoe 3arpa3HeHUE OKPYKAIOLIEH nekaopst https://m.edsoo.ru/9867aaa7
Cpelibl
16-20 but6mmoreka [IOK
4 Pemenne sanas JeKaops https://m.edsoo.ru/c8c70432
75 O00011eHNEe U cCUCTEMATU3ALNs 3HAHUN 16-20 but6mmoreka [IOK




no teme "TepmoanHamuka. TermioBbie nexaopst https://m.edso0o.ru/28d62b3f
MalIuHbl"
KonTponpHas padbora mo Teme
OHTP P 23-27 Bu6nuorexa LIOK
76 Tepmonunamuka. TernnoBbie
" nexaops https://m.edsoo.ru/1b6e26¢5
MAaIIHHbI
[TapooOpasoBaHue U KOHIEHCAIN.
Poobp 23-27 Bu6morexa IIOK
77 Ucnapenue u kunenue. Y neabHas
nexaops https://m.edso0.ru/6f8¢6777
TEIIOTa TapooOpa3oBaHuUs
Haceimiennbie 1 HeHACHIIIIEHHbBIE Taphbl.
KauecTBeHHas 3aBUCUMOCTh
IUIOTHOCTH U J1aBJIEHUS HACHIIIIEHHOTO
73 napa oT TeMIlepaTyphl, UX 23-27 bubmuoteka [JOK
HE3aBUCUMOCTb OT 00BbEMa nexaops https://m.edsoo.ru/f5¢17d02
HACBIIICHHOTO TIapa. 3aBUCHMOCTh
TEMIEPATypPhI KUTICHUS OT JABJICHUS B
KUIAKOCTH
79 BnaxxnocTs Bo3zmyxa. AGCONIOTHAS U 23-27 bubnuoteka [JOK
OTHOCHTEJIbHAS BIIAXKHOCTD nexaops https://m.edsoo0.ru/30ebbb79
23-27
80 Pemmenue 3agau Bubmorexa OK
neKaops https://m.edsoo.ru/18e¢95ff3
TBépnoe Teno. Kpucrannuueckue u
p p 13-17 bubmunoreka LIOK
81 amop(HbIe Terna. AHU30TPOIHUS
N STHBAPs https://m.edsoo.ru/20a88a03
CBOMCTB KpHUCTAJIOB
[MnaBneHue U KpUCTAIUTH3AITHS.
P 13-17 Bu6morexa IIOK
82 VY nenpHas TEMI0Ta MJIABJICHUS.
STHBAps https://m.edsoo.ru/6ee91e9f
Cyb6numarus
23 Hedopmaruu TBEpAOTO TENA. 13-17 bubmuorexa [JOK
Pactsxenue u cxatue. Casur. Moayib STHBaps https://m.edsoo.ru/dalaabl0




HOwnra. [Ipenen ynpyrux nedopmannit

TermoBoe pacmpeHue KUAKOCTEN U

84 TBEPABIX TeJ. AHTAPMOHHU3M TEILJIOBBIX 13-17 bubmorexa OK
PA . P STHBapst https://m.edsoo.ru/7baSedf2
KoJIe0aHUI YacTHUI] BEIIECTBA
85 [IpeoOpazoBanue 3HEprUu B (Ha30BBIX 13-17 bubmmoreka [JOK
rnepexoaax STHBaps https://m.edsoo.ru/97a0672f
20-24
86 YpaBHEeHHE TEIIOBOTO OamaHca bubmorexa HOK
STHBaps https://m.edsoo.ru/ab1521fb
g7 PellieHie 3a1a4 20-24 but6mmoreka [IOK
A STHBapst https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSIKEHUE.

28 Kamwnspusie siBnenus. J{aBnenne mojy 20-24 but6mmoreka [IOK
VCKPUBIICHHON TOBEPXHOCTHIO STHBaps https://m.edsoo.ru/b42f1f97
xuakoctu. @opmyiia Jlamnaca
O0600611eHre U crucTeMaTu3alus 3HaHU!

. " 3 20-24 bubmuoreka [IOK
89 1o TeMe "ArperaTHble COCTOSTHUS
" SIHBaps https://m.edsoo.ru/0b52575¢
BeliecTBa. Pa3oBbie MEPEXOIbI
KonTponpHas padbora mo Teme
" P P 20-24 bubmmnoreka LIOK

90 ArperatHble COCTOSIHUSI BEIIECTBA.

" SIHBaps https://m.edsoo.ru/7dc2a739
®a3oBbIe EPEXOIbI
DneKTpu3anus Tei U e€ MpOosiBICHUS.

01 Dnektpuueckuii 3apsia. [[Ba Buna 27-31 bubmmoreka [JOK
AJIEKTPUYECKUX 3apsaoB. [IpoBogHuUKY, sTHBaps https://m.edsoo.ru/1aff445f
JTURJIEKTPUKU U TIOTYTTPOBOJHUKU
DJIEMEHTAPHBIN JIEKTPUUECKUI 3apsi.

92 3aKoH coxp aHeHUs BJI:KT qucxorlc)) 27-31 bubmorexa OK

P P STHBapst https://m.edsoo.ru/f49afd24
3apsa

93 Bzaumopeiictue 3apsanoB. Toueunbie 27-31 but6mmoreka [IOK




3apsasl. 3akoH Kymnona STHBaPS https://m.edso00.ru/445b7746
but6mmoreka [IOK
27-31
94 Pewenne 3amau https://m.edsoo.ru/6b87ecSa
SIHBaps
https://m.edsoo.ru/08fc19be
95 Onektpuueckoe nose. Ero neiictBue Ha 27-31 bubmmoreka [JOK
DJIEKTPUYECKUE 3aps bl STHBaps https://m.edsoo.ru/05c6bfal
Hanps>k€HHOCTB IEKTPUYECKOTO
96 nons. [Ipo6uslii 3apsa. Jlunuu 3-7 bu6muotexa [JOK
HaINPsHKEHHOCTHU 3JIEKTPUYECKOTO I10JIS. deBpans https://m.edsoo.ru/3dac6957
OnHOPOIHOE AIEKTPUUYECKOE T10JIe
[TorennmanbHOCTH
97 JJEKT L(I)CTaTI/I‘-IeCKOFO nonsi. PasHocTs 37 bubmorexa [IOK
P ' depans https://m.edso0.ru/80021447
MOTEHLIMAJIOB U HANPSDKEHUE
[TorennumanbHas 3HEprus 3apsaa B
98 JNEKT L(I)CTaTqucxonIZ noJie I;_I(I)[TGH nain 37 Bubmmorexa [IOK
P ] . despans https://m.edsoo.ru/af5fa389
AEKTPOCTATUUECKOTO OIS
CBs13b HaPSKEHHOCTH TOJIA U
99 A3HOCTH MMOTEHIMAIOB IS 37 Bubmmorexa [IOK
P B A deBpans https://m.edsoo.ru/df7a6838
AEKTPOCTATUUECKOTO OIS
100 [TpuHIIUTT CyTIepIIO3UITII 3-7 bubmmoreka [JOK
3JIEKTPUYECKUX TOJIEH dbeBpans https://m.edsoo.ru/Ocfe4a6e
10-14 bubmunoreka LIOK
101 Pewenue 3ana
HHIEHIE Saidd dbeBpans https://m.edsoo.ru/5a582263
102 [Toe Toueunoro 3apsna. [Tome 10-14 bubmuoteka [JOK
paBHOMEPHO 3apsKEHHOU cepsr dbeBpans https://m.eds00.ru/b297b5¢3
[Tone paBHOMEPHO 3apsKEHHOTO 110
103 06’béMp nrapa I1)'Ione paBHOMe HO 10-14 bubmmorexa LIOK
Y tiapa. P P (eBpas https://m.edsoo.ru/f7a665ee

3apsHKEHHON OECKOHEYHOM TTOCKOCTH




104 [IpoBOAHMKY B 3EKTPOCTATUUECKOM 10-14 bubmunoreka LIOK
noJsie. Y ClIoBUE PaBHOBECHS 3aPsI0B deBpans https://m.edsoo.ru/32405¢eab
105 JIM31eKTpUKY U OJTYIPOBOAHUKY B 10-14 bubnuoreka [JOK
3JIEKTPOCTATUYECKOM I10JIE deBpans https://m.edsoo.ru/060ebab5
Konpaencarop. D1eKTpoEMKOCTh
106 KOH, HeHcaTo pa SHeKTp 0EMKOCTh 17-21 bubmorexa OK
A pa. P (eBpas https://m.edso0.ru/845b473
MIJIOCKOTO KOHZAEHCAaTOpa
107 [TapannensHOE COeTUHEHNE 17-21 bubmmoreka [JOK
KOHJICHCAaTOPOB deBpans https://m.edsoo.ru/d11e8ce7
108 ITocnenoBarenbHOE COETUHEHHUE 17-21 but6mmoreka [IOK
KOHIEHCAaTOPOB dbepans https://m.eds00.1ru/1€992920
109 DHeprus 3apsHpKeHHOTO KOHAEHcaTopa 17-21 bubmorexa OK
p P A p deBpans https://m.edsoo.ru/73a34f18
17-21 bubmuoreka [{OK
110 Pemenue 3anau o https://m.edsoo.ru/5fb2acb5
eBpad https://m.eds00.ru/27434040
11 JIBrKkeHME 3apsyKEHHOW 4acTULBI B 24-28 bu6nuoreka [JOK
OJHOPOJHOM DJIEKTPUUECKOM I10JI€ dbeBpans https://m.edsoo.ru/8341d6ac
112 Pemenue 3agau 3-7 mapta
O06o001IeHre U cucTeMaTr3aIus 3HaHHIA bubmuoreka [{OK
113 3-7 mapra
o TeMe "DnekTpuyeckoe mnoJe" https://m.eds00.ru/5752603f
114 'I'<OHTp0JII>HaSI pabora r'I'o TEME 3-7 mapra bu6nuorexa [IOK
DNEKTPUUECKOE M0 https://m.edsoo.ru/cefe90e9
Cuna Ttoka. [TocTossHHBIN TOK. Y ClI0BUA
115 CYIIECTBOBAHUS MOCTOSIHHOTO 3-7 mapta bubmorexa OK
v P https://m.edsoo0.ru/233311b5
AJIEKTPUIECKOTO TOKA
116 Ucrounuku Toka. Hanpsbxenne u 9J1C 3-7 mapta bubmorexa OK

https://m.edsoo.ru/0839al15




117 3akoH OMa aJ1s yyacTKa LEnu. 10-14 bu6muotexa [JOK
DIJIEKTPUUYECKOE COMPOTUBIICHUE Mapra https://m.edsoo.ru/f14f251e
3aBUCHUMOCTb COIIPOTUBIIEHUS

118 OJIHOPOJIHOTO ITPOBOJIHUKA OT €r0 10-14 bubmuoteka [JOK
JUIMHBI ¥ TUIOIIAIHA [IOTIEPEYHOTO Mapra https://m.edsoo.ru/95fcdf51
CeUYeHUs

119 VY enpHOE CONMPOTHBIICHUE BEIIECTRA. 10-14 but6mmoreka [IOK
Pemenue 3anay Mapra https://m.edso0.ru/437{f8300

120 [TocnenoBarensHOE, MapaIeIbHOE, 10-14 bubmunorexa LIOK
CMENIAHHOE COETMHEHNE TTPOBOTHUKOB Mapra https://m.edsoo.ru/236f7¢07

121 Pacu€r pa3BeTBIEHHBIX IIEKTPUUECKUX 10-14 Bbu6muotexa [JOK
neneii. [Ipasuna Kupxroda mapra https://m.edso00.ru/1794cf37

17-21 bu6nuoreka [JOK

122 Pemerme saj27 Mapra https://m.edsogruBSS1b469

123 Pabota anekTpudeckoro Toka. 3akoH 17-21 bubmmoreka [JOK
Hxoyns —Jlenua Mapra https://m.edsoo.ru/a3605c5¢

17-21 bubmmoreka [JOK

124 Pemterme saza Mapra https://m.edsofm/676lbf0f

125 | Temmonan woumoors, snensens s 1721 Bumorexa LIOK
pesueTope MaprTa https://m.eds00.ru/99750a6f

17-21 bubmmoreka [JOK

126 Penterme saa Mapra https://m.edsoclfru/eb72fc24

127 OJ1C u BHyTpEeHHEE CONPOTUBIICHUE 31-4 bubmmoreka [JOK
HUCTOYHUKA TOKA arnpens https://m.edsoo.ru/72d453af

128 3axon Oma aJ1s MOTHOM (3aMKHYTOM) 31-4 but6mmoreka [IOK
JIEKTPUYECKON LU arnpes https://m.edsoo.ru/221{40fb

129 Pemenue 3amay 31-4 but6mmoreka [IOK




anpes https://m.eds00.ru/3580b679
314 but6mmoreka [JOK
130 M
OUHOCTL HETOHHIIA Toka anpes https://m.edsoo.ru/a0ae51d8
31-4 bubmunoreka LIOK
131 K
OPOTROP SaMBIRATHC arpens https://m.edsoo.ru/546£5632
132 Konnencarop B 11enu nNocTOSSHHOTO 7-11 bubmunoreka LIOK
TOKa arnpens https://m.edsoo.ru/35368{3¢
7-11 bu6mmoreka [IOK
133 P
CHHCHHE sajad anpes https://m.edso0.ru/4410cef0
134 Pemenue 3amay nmo teme "IlocTOAHHBIN 7-11 bubmunoreka LIOK
3JEKTPUIECKUN TOK" anpes https://m.edsoo.ru/a7340a29
135 Pemenue 3agau nmo teme "IlocTostHHBIN 7-11 but6mmoreka [IOK
INEKTPUUYECKUHN TOK" arnpes https://m.eds00.ru/744261b8
136 Pemenue 3agau mo teme "llocTostHHBIH 7-11 bu6mmoreka [IOK
JJEKTPUYECKUH TOK" anpens https://m.edsoo.ru/eb5d4687
O0600611eHre U crucTeMaTu3alus 3HaHU!
137 HOTGﬁL'TIOCTOﬂHHBﬁi3He;i WYECKUU 14-18 bubmmorexa LOK
" P arpens https://m.edsoo.ru/bfd7a050
TOK
138 KonTtponbHas pabora no teme 14-18 bu6mmotexa [JOK
"TTocTOSIHHBIN NEKTPUUYECKUI TOK" anpes https://m.edsoo.ru/1885ddf1
DneKTpuyeckas MpoBOAUMOCTh
139 aSJII/IEI)HBIX BE ecpTB ;[JIGKT WYECKUN 14-18 Bubmmorexa [IOK
P HHECTE. P arpe’st https://m.edsoo.ru/da794295
TOK B MeTajiax. CBEpXMpOBOAUMOCTD
DIIEKTPUYECKUI TOK B paCTBOpax 1
140 acnn;;axaneKT OHH;ZB 3a;;HBI 14-18 bubmmorexa [OK
p P ) arpes https://m.edsoo.ru/4b423491
®dapajnes 1S AIEKTPoIn3a
14-18 b K
141 DJIEeKTpUYECKUH TOK B razax. [lnazma uommorexa 10

anpenst

https://m.eds00.ru/92d92{76




142 DNEKTPUUECKUH TOK B BaKyyMe. 21-25 bu6muotexa [JOK
Baxyymubie mpubopbl anpens https://m.edsoo.ru/2E+160
143 DNEKTPUYECKUN TOK B 21-25 bubnuoreka [JOK
MIOIYIIPOBOJHHUKAX arnpens https://m.edsoo.ru/ab61c660
21-25 bubmunoreka LIOK
144 HonynpoBozHHKOBEIC MHOOPL arpens https://m.edso00.ru/83622200
Du3n4eCcKuil IPAKTUKYM I10 TEME
"N3MepeHune Cuibl TOKa U HaNpsHKEHUS
B LIETIH [TOCTOSTHHOTO TOKA MpH
MOMOIIIM aHAJIOTOBBIX U LU(POBBIX 2195 BuGmiorexa LOK
145 HU3MEPUTEIIbHBIX MPUOOPOB" HIIH
. arpens https://m.edsoo.ru/5643ea56
"3HaKOMCTBO C ITU(POBOI
naboparopueit o ¢pusuke. [Ipumepsr
U3MepeHus: PU3NUECKUX BEITHUUH MPH
MOMOIIY KOMITbIOTEPHBIX AATYUKOB"
DuU3NYECKU MPAKTUKYM 1O TEME
146 "N3yueHnne HepaBHOMEPHOTO 21-25 bubnuoteka [JOK
JIBWKEHUS C LEBIO ONPENEIIEHUs arnpens https://m.edsoo.ru/f6292f5f
MI'HOBEHHOH ckopocTH"
DuU3NYECKUH MTPAKTUKYM 1O TEME
"U3mepenune yCKkopeHus mpu
IPSIMOJIMHENHOM paBHOYCKOPEHHOM
147 zlsnxceﬂpm o HaKI.])IOHHgfI HJIIZ)CKOCTI/I" 28-2 mas bubmmorexa [OK
https://m.eds00.1ru/6960b6ef
i "UccnegoBanue 3aBUCUMOCTH
MyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JIBHKEHUU"
Du3n4eCcKuil IPAKTUKYM 110 TEME
but6mmoreka [IOK
148 "M3mepenue yCKOpeHHst CBOOOIHOTO 28-2 mas

naaeHus" win "VM3yuenue NBUKEHUs

https://m.edsoo.ru/d1ea2402




Tesa, OpOIIEHHOTO TOPU30HTAIBEHO"

149

DuU3nYeCKUi MPAKTUKYM 1O TEME
"N3y4yeHue OBUKEHUS Tea 110
OKPYXKHOCTH C ITIOCTOSIHHOM 110 MOJYJIIO
ckopoctbio" uiu "MccnenoBanue
3aBHCUMOCTH MEepHOAa 00paleHus
KOHUYECKOI0 MasiTHUKA OT €ro
napaMmeTpoB"

28-2 mas

bubmunoreka LIOK
https://m.edsoo.ru/bcf53514

150

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHune paBHOAEHCTBYIOIIEH CUIIBI
IpY ABIKEHUH OpycKa Mo HaKJIOHHOU
mmockoctr" uiu "[IpoBepka runoTe3bl
0 HE3aBUCHUMOCTH BPEMEHHU JABHKEHMUSI
Opycka 10 HaKJIOHHOM TJIOCKOCTH Ha
3aIaHHOE PACcCTOSTHUE OT €ro Macchl'”

28-2 mas

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

151

Du3n4eCcKuil IPAKTUKYM 110 TEME
"NccneqoBanue 3aBUCUMOCTH CHUJI
YIPYTOCTH, BOSHUKAIOUINX B MIPYKUHE
U PE3WHOBOM o0pasiie, OT X
nedopmarun” nwin "MU3ydeHue
JBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUI
o10K"

28-2 mas

bu6mmoreka [IOK
https://m.edsoo.ru/b55b81al

152

DuU3NYECKUH MTPAKTUKYM 1O TEME
"Nzmepenne koddduimenTa TpeHus mo
BEJIMYMHE YTIIOBOTO KO3 PUIeHTa
3aBucumoctd Frp(N)" win
"HccnenmoBaHue IBUKEHUS OpycKa 1Mo
HAKJIOHHOU TJIOCKOCTH C TIEPEMEHHBIM

5-8 mas

but6mmoreka [IOK
https://m.edsoo.ru/b83b1607




K03 PHULHEHTOM TpeHHs" WU
"N3ydyeHue IBM>KEHUS Ipy3a Ha Baly C
TpeHuem"

153

Du3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue yCIOBUN PaBHOBECHS
TBEPAOTO TEJIA, UMEIOILETO OCh
Bpamenus" win "KoHnctpynpoBanue
KPOHILITEHMHOB U PacyET CUIT
ynpyroctu" unu "N3yuenue
YCTOMUYMBOCTH TBEPAOTrO TEIA,
MMEIOIIIETO IIONIAalb OMophI"

5-8 masa

bubmunoreka LIOK
https://m.edsoo.ru/4a04f4{7

154

®uU3NYECKU MPAKTUKYM 1O TEME
"U3Mepenune uMiysbca Tela 1o
TOpMO3HOMY IyTu" unu "M3mepenue
CHWJIBI TSITH, CKOPOCTH MOJIETTU
AIEKTPOMOOUIISI I MOIITHOCTH CHJIBI
Tarn" win "CpaBHEHHE U3MEHEHMUS
MMITyJIbCa TEJIa C UMITYJIbCOM CHJIBI"
nn "ccnenoBanue coxpaHeHus
UMITYJIbCa MPU YIIPYTOM
B3aumojieicTBun" unu "M3mepenue
KMHETUYECKOM SHEPruu Tefa 1o
TOPMO3HOMY ITyTH"

5-8 mas

but6mmoreka [IOK
https://m.eds00.ru/856fb28e

155

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3ydyeHue n30TepMUYECKOro
npoiiecca (PEKOMEHI0BaHO
HCITOJIh30BaHNuEe IU(PPOBOI
nabopartopun)" i "M3ydenune

M30X0pHOro npouecca" niu "HU3ydenne

5-8 masa

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




u3obapHoro npouecca" unu "IlpoBepka
ypaBHEHUS COCTOSAHUSA"

156

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHue yaeapHoi TernaoéMkocT"
un "UccnegoBanue npouecca
OCTBIBaHMS BellecTBa" WK
"UccnenoBanue agnadaTHOTO
nponecca’ wim "M3yuenne
B3aMMOCBSI3H SHEPTUU
MEXMOJIEKYISIPHOTO B3aUMOJICHCTBUS
U TEMIIEpaTypbl KUIIEHU KUAKOCTEN"

5-8 masa

bubmunoreka LIOK
https://m.edsoo.ru/2f2faa61

157

®uU3NYECKU MPAKTUKYM 1O TEME
"N3ydyeHue 3akOHOMEPHOCTEM
UCTIApEHUS KUJKOCTEN" W
"U3mepenue yeabHON TENI0ThI
raBiaeHus apaa" win "Usyuenue
CBOMCTB HACBIILIEHHBIX ApOB" WU
"3mepenue abCOMIOTHOM BIAXKHOCTH
BO3/yXa M OLIEHKA MacChl IapoB B
nomMemennn". Mamepenue

K03 puImeHTa moOBEpXHOCTHOTO
HaTSHKCHUS

12-15 masn

but6mmoreka [IOK
https://m.edsoo.ru/6bla23b5

158

Du3n4eCcKuil IPAKTUKYM I10 TEME
"HaO:xroieHue npeBpalieHus SJHepruu
3apSYKEHHOI0 KOHJIEHCATOPA B SHEPIHIO
W3JIy4EHHUs CBeToauoaa" i
"N3ydyeHue npoTeKkaHus TOKa B LIETH,
cozeprKalliel KoHaeHcaTop' uim
"Pacnipenenenue pa3HoCTH

12-15 mas

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




NOTEHLUAJIOB (HaNpsyKEHUs ) IpU
I0CJIEI0BATEIbHOM COEIUHEHUN
KOH/ICHCAaTOPOB"

Du3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue cMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB" WIN
"NU3mMepenue yienbHOro

bubmunoreka LIOK

159 12-15 mas
CONPOTHUBIICHHS TPOBOJHUKOB" WUJTH https://m.edsoo.ru/2b179d98
"NccneqoBanue 3aBUCUMOCTH CHIIBI
TOKA OT HAIPSDKCHHS JIJIS JTAMITBI
HaKaJIuBaHUI"
®uU3NYECKU MPAKTUKYM 1O TEME
"HaGnronenue anektponusa" uim
"U3Mepenue 3apsia 0JJHOBAIEHTHOTO
noHa" wym "Mccnenosanme bubnuoreka IIOK
160 ! 12-15 mas 1
3aBUCUMOCTHU COIIPOTUBJICHUS https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATYpHI" WIIN
"CHsTHE BOJNBT-aMIIEPHON
XapaKTepUCTUKU Auoaa"
PesepBHEIil ypok. O000IIEHNE U
161 CI/ICTIe)MaTI/ISZ.,p WS 3HAHUU 110 TEME 12-15 mas bubmmorexa IOK
" Ll” https://m.edsoo.ru/ed017d93
Kunemaruka
PesepBHEIil ypok. O000IIEHNE U
162 CHCTzMaTHSzEPISI 3HAHUI IO TEME 19-22 mas bubmmorexa LOK
" " https://m.edsoo.ru/3149956b
Jnnamuka
PesepBHbIiil ypok. O000MmIEHE 1
P P . bubmuoreka [IOK
163 CHUCTEMaTH3alys 3HaHUH 110 TEME 19-22 mas
" " https://m.edsoo.ru/0f9752ac
CraTuka TBEpJ0To Tena
164 PesepBHelil ypok. O600IICHHE 1 19-22 mass =~ bubamoreka [JOK




CUCTCMaTHu3anus 3HAHUH T10 TEME
"3aKOHBI COXpaHEHHUS B MEXaHHUKE"

https://m.edsoo.ru/6¢0df9cc

PesepBHeIil ypok. O600IICHHE U

165 CHUCTEMAaTHU3alMs 3HAHUH 10 TEME 1 19-22 wast bubmuoteka [JOK
"OCHOBBI MOJIEKYJISIPHOKUHETHYECKOU https://m.edsoo.ru/de148976
Teopun"
PeseprubIil ypok. O6001IeHNE 1
166 '(':I/ICTeMaTI/IBaI_[I/IH 3HAaHUH MO TEME 1 1922 nast bubnuotexa [JOK
Tepmoaunamuka. TernoBeie https://m.edsoo.ru/Obcc77¢l
MAaIIuHE"
PeseprubIit ypok. O6001IeHNE 1
167 CHCTEeMaTH3alusI 3HaHUH 110 TeMe ) bubnuoteka [JOK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble epexoas”
Pesepsurlii ypok. O0001IEHHE 1
168 CI/ICTIe)MaTmZp Hs 3H3HI/II§I 10 TEME 1 bubmmorexa [OK
" H " https://m.edsoo.ru/f2381c0c
DIIEKTPUYECKOE MOJIE
Pesepsurlii ypok. O0001IEHHE 1
P YP ?l bubmuoreka [IOK
169 CHUCTEMaTH3als 3HAaHUH 110 TEME 1
" o . " https://m.edsoo.ru/3cae6dal
[ToCTOSIHHBIN STEKTPUUECKHUIA TOK
PesepBHbIil ypok. O000MmEHE 1
170 CHCTIe)MaTmZp s 3H3.HI/II§I 10 TEME 1 bubnnorexa [IOK
" H " https://m.edsoo.ru/cc7681d4
Toku B pa3fuyHbIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpa3oBaTesibHbIE
padoTshI padoThI
pecypcbl
Bs3aunMoelicTBUE ITOCTOSHHBIX
1 MarHMTOB U IIPOBOJHUKOB C TOKOM 1 2-6 bubmmorera LHOK
poBox ] ceHTsIOpst  https://m.edsoo.ru/487a8593
MarnutHoe none. ['unoreza Ammnepa
BekTop MarHuTHOM UH 17078
2 [Ipun pI/Il'I CYyIIEepIIO3H EZK l\j[laFHI/ITHBIX 1 2-6 bubmmorexa LIOK
P \,H yHep " . CEHTSAOPS https://m.edsoo.ru/4clabceb
nosiell. JINHUU MarHuTHOW MHIYKIIMH
3 MarHuTHO€ 110JIe TPOBOJHUKA C 1 2-6 bu6muotexa [JOK
ToKoM. OnbIT Opcreaa CeHTAOPA https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBJIEHUE U 1 2-6 bu6nuoreka [JOK
MOZYJIb CeHTAODA https://m.edso0.ru/26d9¢c5ba
5 PelIeHIe 3a1a1 | 2-6 bubmuoreka [IOK
A CEHTSIOps https://m.edsoo.ru/a37a0c21
6 [Tpumenenue 3akoHa AMrepa. 1 9-13 Bbu6muotexa [JOK
DIEKTPOU3MEPUTEIBHBIE PUOOPHI CEHTSIOps https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, e€ HanrpaBJICHHE U
7 MOAYJb. JIBIKEHUE 3apsKEHHOMN 1 9-13 bubnuoteka [JOK
YacCTHUIbI B OJJHOPOJHOM MarHMTHOM CeHTAOPA https://m.edsoo.ru/c97afaal
noJie
2 PelIeHIe 3a1a1 | 9-13 but6mmoreka [IOK
A CEHTSIOps https://m.edsoo.ru/504¢98¢c7
9-13 bubmunoreka LIOK
9 Pa6 JI 1
abOTé CHIRL SSopertd CEHTSIOps https://m.edsoo.ru/d518be4b




9-13

bubmunoreka LIOK

10 P
CHICHHE Sanad CEHTSIOps https://m.eds00.ru/93617bd9
MarsuTHO€ 10J1€ B BELIECTBE.
11 deppoOMarHeTUKu nau:l u 16-20 Bubmmorexa [IOK
PP > 1P CeHTAOPA https://m.edso0.ru/30{f9608
JIMaMarHeTUKU
OcHOBHBIE CBOICTBA
12 dbeppomarnetukoB. [Ipumenermne 16-20 bubmorexa OK
PP P ceHTstOpst  https://m.edsoo.ru/0b58190a
(dbeppoMarHeTuKoB
13 Pemenue 3amay mo reme "Marautaoe 16-20 bubmunorexa LIOK
rosne" CEHTSIOps https://m.edso00.ru/5b55¢307
14 Pemenue 3agau mo Teme "MarautHoe 16-20 bubmunoreka LIOK
nosie" CeHTAOPA https://m.edsoo.ru/41c4ac8a
SIBneHue ANEeKTPOMArHUTHON
15 HH 15078 HOTI:)K BEKTOpPA MarHUTHOM 16-20 Bubmmorexa [IOK
AV P CEHTSIOPs https://m.edsoo.ru/b3efalcl
WHIYKIIHHA
23-27 bubmunorexa LIOK
16 S/1C
AC mrnyKun CEHTSIOps https://m.edso0.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON UHAYKIIUU 23-27 bubmmoreka [JOK
@apanes CeHTAODA https://m.edsoo.ru/abdec188
13 BuxpeBoe anexkrpuyeckoe nose. Toku 23-27 bu6nuoreka [IOK
Dyko CEHTSIOPs https://m.edsoo.ru/15abe140
19 O/JIC vHAYKIMY B ABUKYIIAXCS 23-27 bubmmoreka [JOK
MPOBOJTHUKAX CEHTAOPS https://m.edsoo.ru/0235cc02
20 PelleHIe 3a1a1 23-27 bubmuoreka [IOK
A CEHTSIOps https://m.edsoo.ru/4dfda618
30-4 but6mmoreka [IOK
21 IT J
Papiio Jeia OKTA0ps https://m.edsoo.ru/bbc22726
22 NunyktuBHOCTH. Karymika 30-4 bubnuoreka [JOK




WHIYKTUBHOCTH B IIETH TOCTOSTHHOTO OKTSIOps https://m.edsoo.ru/62 1eac9d
TOKa
3 SBnenne camonnaykuuu. 3J1C 30-4 bubnunoreka [JOK
CaMOMHAYKIUU OKTSIOpsI https://m.edsoo.ru/7ee60ca8
24 DHeprusi MAarHUTHOTO TIOJIST KATYIITKH C 30-4 bubmmoreka [JOK
TOKOM. DJIEKTPOMAarHUTHOE T10JI€ OKTSIOps https://m.edsoo.ru/b3cOadl1
30-4 bubmunoreka LIOK
25 Pemenne 3anau
8 OKTSOps https://m.edso0.ru/88f69d2b
%6 O06001IeHNEe U CUCTEMAaTU3AIIHS 7-11 bubnunoreka [JOK
3HaHUil 110 TeMe "DeKTpoJuHaMUKa" OKTSIOpsI https://m.edso0.ru/76484025
7 KontponbHas padoTa mo teme 7-11 bubmmoreka [JOK
"OnexkTpoguHaMuka" OKTSOps https://m.edsoo.ru/8ae09b98
Konebarenbnas cucrema. CBOOOJHBIE
7-11 bubmunoreka LIOK
28 Kosebanus. ['apmMoHnUeckue
OKTSOPs https://m.edsoo.ru/7c1db385
KoseOaHus
79 KunemaTnueckoe u nTuHaMHU4YECKOE 7-11 but6mmoreka [IOK
OIMCaHMe KoJIeOATENbHbIX JIBHKCHUN OKTSIOpsI https://m.edsoo.ru/87¢ce9498
DHepreTuueckoe onrucanue. Beison
JUHAMHYECKOTO OIUCaHUS
30 TrapMOHHMYECKHX KoJeOaHui U3 uxX /-1 bubmorexa OK
P OKTAA0ps https://m.edsoo.ru/e3¢99692
HHEPTeTHYECKOr0 U KHHEMATHIEeCKOTO
OIHCAHUS
14-18
31 Awmruutyna u asza konedbanuit bubmorexa OK
OKTSIOps https://m.edsoo.ru/7a0c439a
[leprona u yacToTa KOJICOAHHMIA.
1 [Tepuoa ManbIx cBOOOTHBIX 14-18 bubmunoreka LIOK
Koje0aHuil MaTeMaTUYeCKOTo OKTSIOps https://m.edsoo.ru/e0399319

MasTHHKA. [lepro cBOOOTHBIX




KoJIeOaHUH TPY>KUHHOTO MasgTHUKA

13 3aryxaromue KojaeOaHusl. 14-18 bubnuoteka [JOK
Bremnyxkaennsie koneOanus. Pezonanc OKTSIOps https://m.edsoo.ru/72¢93d09
14-18 bubmunoreka LIOK
34 A 0
BrOKOIIEhaniA OKTSIOps https://m.edsoo.ru/6add2644
14-18 bubmuoreka [{OK
35 Pewenne 3anau https://m.edsoo.ru/addeec71
OKTSOpS
https://m.edso00.ru/756123c5
VYpok-koHpepenuus "MexaHuueckue
36 K(Fﬂe6aHH:1b BpM ::.IKaJIBHHX 21-25 bubmorexa OK
,},] OKTAA0ps https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O060061eHre U cucTeMaTU3alus
37 3HaHI/1H1; 110 TEME "MexaHI/IqeLc[:KHe 21-25 Bubmmorexa [IOK
" OKTSIOps https://m.edsoo.ru/eb84182f
KoseOaHus
18 DneKTpOMarHUTHBIE KOJICOaHUSI. 21-25 bubmmoreka [JOK
KonebaTtenbHbIit KOHTYD OKTSIOps https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMILTATYIbI
39 3a I:I z KOH/JIEHCATOpa C aMILIAT 0};[ 21-25 bubmorexa [IOK
P A P A OKTSIOpsI https://m.edsoo.ru/09319afl
CHJIBI TOKA B KOJIeOaTEIIbHOM KOHTYpE
40 3aKOH COXpaHEHUsl SHEPTUHU B 21-25 bubnuoteka [JOK
U/I€IbHOM K0J1e0aTeIbHOM KOHTYpe OKTSIOpsI https://m.edsoo.ru/d1e2d543
3aryxarolue 3JIeKTPOMarHuTHbIE
41 KOJ‘I}:(;aHI/IILSII Bein peHHBIe 28-2 bubmmorexa LIOK
] e HOSIOPst https://m.eds00.ru/5¢668619
AJIEKTPOMarHUTHBIE KojeOaHus
[Tepemennsblii Tok. Pesucrop u
42 KOIf €HCaTop B LIEIH 1€ eMpeHHoro 28-2 bubmmorexa LIOK
A Pl P HOSIOPsT https://m.edso0.ru/84836152
TOKa
43 Karymika MHIyKTUBHOCTH B LIETH 28-2 Bbubnmoreka [JOK




IIEPEMEHHOT0 TOKA HOSIOpst https://m.edsoo.ru/cfa307af
44 3akon OMa 1St SJIEKTPUYECKOH TIenu 28-2 bubnuoteka [JOK
[IEPEMEHHOI0 TOKa HOAODA https://m.edsoo.ru/8bae38e6
MomHOCTh IEPEMEHHOT0 TOKA.
45 AMII'IL:'II/IT Hoepn elCTBYIOILIEE 28-2 bubmmorexa LIOK
4 8 . HOSIOps https://m.edsoo.ru/lcac6ecdc
3HAYEHHUE CUJIBI TOKA M HAIPSHKEHUS
46 Pe3onaHc B 351eKTpUUECKO LIeTH H-15 bubmorexa [IOK
P a HOSIOPsT https://m.eds00.ru/087506df
11-15 bu6mmoreka [IOK
4 P
! clieHie safat HOSI0pst https://m.edsoo.ru/al6836a4
W neanpHbIA TpaHCcPopMaTop.
48 HHOI/ISBO CTBE ne(l)e paqa I/Ip H-15 Bubmmorexa [IOK
P ACTEO, Tepedl . HOSIOPst https://m.edsoo.ru/f97418ae
noTpebieHue NEKTPUUECKOW SHEPTUU
DKOJIOTUYECKHE PUCKU TIPU
MIPOU3BOJICTBE AJIEKTPOIHEPTUH.
49 Kp JIBT z I/Icnonmofaﬁmp H-15 bubmmorexa LIOK
YIBTYP . HOSIOpst https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTHH B MOBCEAHEBHON
KU3ZHU
11-15 bubmunoreka LIOK
50 P
CHICHHE sajat HOSIOpst https://m.edsoo.ru/ee6677ed
51 PelleHIe 3a1a1 18-22 but6mmoreka [IOK
8 HOAODA https://m.edsoo.ru/7cab591{8
O060061eHre U cucTeMaTU3alus
52 3HaHI/IHI; 1o Teme "OJeKT OMEFHI/ITHBIG 18-22 Bubmmorexa [IOK
" P HOSIOpst https://m.edso0.ru/401024a9
KoseOaHus
53 MexaHH4eCKHEe BOJIHEI. 18-22 bubmunoreka LIOK
XapaKTEepUCTUKNA MEXAHUYECKUX BOJIH HOSIOPsT https://m.edsoo.ru/a58e109f
54 CaoiicTBa MEXaHUYECKUX BOJIH 18-22 bubmuoreka [{OK




HOSIOPS https://m.edsoo.ru/d9ae1000
18-22 but6mmoreka [IOK
55 3Byk. X
BYI. AAPAKTCPHCTHIC 3ByIa HOSI0pst https://m.edsoo.ru/138b609
56 Nudpaszsyk u ynerpassyk. lllymoBoe 25-29 bubmmoreka [JOK
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl HOSIOPST https://m.edsoo.ru/7380038f
57 PelleHIe 3a1a1 25-29 bubmuoreka [{OK
8 HOAODA https://m.edsoo.ru/cfd918bf
53 DNEeKTPOMArHUTHHIC BOJTHBI. 25-29 bubnuoreka [JOK
N3nydeHue 371eKTpOMarHUTHBIX BOJIH HOSIOpst https://m.edsoo.ru/714e5db1
59 DHeprus AIEKTPOMArHUTHBIX BOJIH. 25-29 bubmmoreka [JOK
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH HOSIOps https://m.edsoo.ru/d01b818c
[Ikana 3MeKTPOMarHUTHBIX BOJIH.
p 25-29 Bubmorexa [TOK
60 [IpumeHeHne AMeKTPOMarHUTHBIX
HOAODA https://m.edsoo.ru/49be11%e
BOJIH B TEXHHKE U OBITY
[TpuHIHIBI paTuOCBsI3U U
61 TeneBuieHus. Pajgnoaokarusi. 2-6 bubmuoreka [JOK
DNEeKTpOMarHuTHOE 3arpsi3sHEHUE JeKaops https://m.eds00.ru/9196{18
OKpY>Karollen cpeibl
2 KontponbHas paboTa mo teme 2-6 bubmuoteka [JOK
"KoneGanus 1 BOIHBI" nexaops https://m.edsoo.ru/4f7985a0
63 CgerT. 3aKOH NMPSMOJTMHEHHOTO 2-6 bubmmoreka [JOK
pacupoCTpaHEHUs CBETa nekaops https://m.eds00.1u/f9566406
Pemenue 3agau Ha npuMeHEeHUE
. 2-6 Bbubanorexa [JOK
64 3aKOHA MPSIMOJIMHENHOTO
nexaops https://m.edsoo.ru/ea32d455
pacrpocTpaHeHHs CBETa
65 OTtpaxenue ceta. [Lmockoe 3epkao. 2-6 bubnuoteka [JOK
Cdepuueckoe 3epkaio JeKaops https://m.edsoo.ru/a005d2bb
66 [Tpenominenue cBeta. AGCONIOTHBIN U 9-13 bubnuoreka [JOK




OTHOCUTEIbHBIN OKa3aTellhb JeKaops https://m.edsoo.ru/bc2e55¢cd
npenomiieHus. [loaHoe BHyTpeHHee
oTpaxkeHue. [IpenenbHblii yroa
MIOJIHOTO BHYTPEHHETO OTPaXKECHHS
Pemenue 3agau Ha npuMeHEeHUE
67 3aKOHOB OT I;.)KGHI/IHI:I TIPEIOMIICHUS 9-13 bubmorexa HOK
p p JeKaops https://m.edsoo.ru/49d830a9
cBeTa
Xona nydeit B npusMe. [lucniepeust
. 9-13 bubnunoreka [JOK
68 cBeta. CIIOKHBIN cocTaB OEIoro cBera.
JeKaops https://m.edsoo.ru/d8elc3be
IIBer
69 JInn3elr. @OKyCHOE pacCTOSTHUE U 9-13 bubmuoteka [JOK
ONTHYECKAsT CHJIA JTUH3EI neKaops https://m.edsoo.ru/60441359
70 [TocTpoenue n3o0paxeHU# B TMH3AX U 9-13 bubmmoreka [JOK
UX CUCTEMaX. Y BEJIMYEHUE JIUH3bI neKaops https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha moctpoeHue
71 1300 axcerf[ﬁ oI aeﬁmx c 16-20 Bubmmorexa [IOK
p ’ i nekaopst https://m.edsoo.ru/5a868f09
MTOMOIIIBIO JTHH3
72 I'na3 xak onruyeckas cucremMa 16-20 bubmorexa LIOK
nexaops https://m.edsoo.ru/ecd480a2
Pewmrenne 3amau. IIpenenst
73 1} I/IMeHI/IMO':TI/I recI:MﬂeT NYECKOU 16-20 bubmmorexa LIOK
P P neKaops https://m.edsoo.ru/cd174a10
OIITUKH
74 CKopocCThb CBETA U METO/BI €€ 16-20 bubmmoreka [JOK
U3MEPEHUS neKaops https://m.edsoo.ru/f32aab06
16-20 bu6nuorexa [IOK
7 Jleniepcits ceeta nexaops https://m.edsoo.ru/lel6ccbe
23-27 b K
76 HNutepdepennus cBeta nommorexa [0

nekaopst

https://m.edsoo.ru/5fc0c638




KorepeHTHble HCTOYHUKU. Y CIIOBUS

77 HaOII0ICHUSI MAKCUMYMOB H 23-27 buGnnorexa [IOK
MUHHMYMOB neKaops https://m.edsoo.ru/c6416d48
73 Permenue 3a1au 23-27 but6mmoreka [IOK
JeKaops https://m.edsoo.ru/3061de2b
23-27 bu6nuorexa [IOK
7 Hpunenetie HHTEphepeHLLIH neKaops https://m.edsogru/6686dbc8
23-27 Bbu6muotexa [JOK
80 Jludpaicits ceera neKaops https://m.edsofru/ 12ed04b5
81 Judpakunonnas pemérka. Y cioBue 13-17 bubnuoreka [JOK
HaOJI0ICHNUS TJIABHBIX MAKCUMYMOB SIHBapst https://m.edsoo.ru/f998d964
13-17 bu6nuorexa [IOK
82 Pemmerme 3a/a SIHBaps https://m.edsogru/d58c41 la
23 ITonepeyHOCTh CBETOBBIX BOJIH. 13-17 bu6muotexa [JOK
[Tonspuzanus cBera STHBaps https://m.eds00.ru/e9890fe9
13-17 bu6nuorexa [IOK
84 Pettiertte a7 STHBAPs https://m.edsogru/056c8158
85 CBeToBbIC ABJICHUS B IPUPOJIE 13-17 bubmorexa OK
SIHBaps https://m.edsoo.ru/0b36363d
26 O06001IeHNEe U CUCTEMATU3AIIHS 20-24 bubmuoreka [{OK
3HaHu# no teme "OnTuka" STHBapPs https://m.edsoo.ru/8a14748b
%7 KonrponsHas pabora o Teme 20-24 bubnuoreka [JOK
«OnTHka» STHBaps https://m.edsoo.ru/82315dd4
I'paHu1IBI TPUMEHUMOCTH
28 KJIACCHYCCKOM MEXaHUKHU. 3aKOHBI 20-24 but6mmoreka [IOK
3JIEKTPOAVHAMUKHU U TIPUHLIUII STHBaps https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIIBHOCTH
89 [ToctynaTel cnenuanibHON TEOPUH 20-24 bubmuoteka [JOK




OTHOCUTEIBHOCTH STHBaPS https://m.edsoo.ru/c56f05cb
[IpocTpaHCcTBEHHO-BpEMEHHOM
uHTepBai. [IpeoGpazoBanus Jlopenua.

90 VYcnoBue NpUUUHHOCTH. 20-24 bubmuoteka [JOK
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. STHBAps https://m.edsoo.ru/d83742bb
3ameIeHHE BpEMEHH U COKpAlllEHUE
JUTHHBI

01 OHeprus U UMIYJbC PENSITUBUCTCKON 27-31 bu6nuoreka [JOK
YaCTHUIIbI STHBapst https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ DHEPTUEH U

92 UMIYJIbCOM penﬂTHI;HCTCKoﬁ YaCTHUIIBI. 27-31 bubmorexa OK

SIHBaps https://m.edsoo.ru/b6258ffa
DHeprusi NoKos
93 PaBHOBECHOE TEMIOBOE U3ITYyYEHUE 27-31 bubmorexa [IOK
STHBaps https://m.edsoo.ru/f54035a5
27-31 but6mmoreka [IOK

o 3aKoH CMellieHi Birta STHBAPs https://m.edsoo.ru/1c5£f752

95 I'ummoreza M. I1nanka o KBaHTax. 27-31 bu6mmoreka [IOK
DoTOHBI SIHBaps https://m.edsoo.ru/a5ffa218

3-7 bubmmoreka [JOK

%0 PHEPIILA H HMIIYIIEC GOTORa dbeBpans https://m.edsofru/7fb307ec

97 ®otordpdext. OnbiTer A. T 3-7 bubmmorexa [IOK
CroneroBa. 3akoHbl hoTodhdekra dbepans https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DUHIITEHA AJIs1

98 dbotoaddekra. "Kpacnas rpanura" 37 bubmorexa OK

deBpans https://m.edsoo.ru/01ef4556
dorordpdekra

99 Jasnenue cBeta. OnbrTel I1. H. 3-7 bubmuoreka [IOK
Jlebenena deBpans https://m.eds00.ru/64b4{966

100 BosHoBBIE CBOMCTBA YACTHUI] 3-7 bubmuoreka [{OK




dbeBpas https://m.edsoo.ru/f59cfcec
Bonus! ne bpoina. /InynHa BOIHEL A€
101 bpoia u aI;Me bl §6HaCTI/I " 10-14 bubmorexa OK
P P P . dbespains https://m.edsoo.ru/5df8bafl
JIOKAJIN3aIMH JBIDKYIIEHCS YacTUIIBI
102 KopnyckynsipHO-BOJIHOBOM yaJln3M 10-14 bubmorexa [IOK
PHYCYIAp o dbeBpans https://m.edsoo.ru/8ccab62a
103 Judpakuus 37eKTpOHOB Ha 10-14 Bbu6muotexa [JOK
KpUCTau1ax deBpans https://m.edsoo.ru/30dbal8c
Cneunduka u3mMepeHuil B MUKPOMHUPE.
wncp P MITKpOMMP 10-14 Bu6nuorexa LIOK
104 CooTHollleHUs HeOoIpeAeIEHHOCTEN
. dbespains https://m.edsoo.ru/65783dec
Ieiizenbepra
10-
105 Pemenue rpadguveckux 3amaq 14 bubmorexa [IOK
deBpans https://m.edsoo.ru/e70195bd
) 17-21 bubmunoreka LIOK
106 Pemenue pacu€THbix 3amau
deBpans https://m.edsoo.ru/ee9b3182
KonrtponsHas pabora o remam:
107 "OCHSBBI CTOI')' "KopnyckynsipHo- 17-21 bubmorexa OK
. S PHYCKYAP dbespains https://m.edsoo.ru/c3de891a
BOJIHOBOM lyallu3M
OnBITHI 11O UCCIIEAOBAHUIO CTPOCHUS
A p 17-21 Bubmiorexa [IOK
108 atoma. [ImanerapHast Mozenb aroma
dbespains https://m.edsoo.ru/312b750a
Pesepdopna
17-21
109 [Toctynatel bopa bubmorexa HOK
dbeBpans https://m.edsoo.ru/404dfa%a
110 Buasl cnektpoB. CriekTp ypoBHE# 17-21 bubmmoreka [JOK
SHEpPruU aToMa Boaopoza dbeBpans https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYKJIEHHOE 24-28 bubnuoteka [JOK
U3JIy4EHHE CBETA dbeBpans https://m.edsoo.ru/f945d85¢
112 Jlazep 3-7wmapta  bubmmoreka [JOK




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

113

Hyxnonnas monens sapa
I'eitzenOepra-MBanenko. 3apsg u
MaccoBoe 4ucio aapa. M3oTomsl.
PagnoakTuBHOCTE

3-7 mapta

bubmunoreka LIOK
https://m.edsoo.ru/34ada5de

114

3aKoH paJiMOAaKTUBHOIO pacnaja.
CBolicTBa HOHU3UPYIOIIETO
n3nydeHus. BnusHue
PaZOaKTUBHOCTH Ha KHUBBIE
opranu3msbl. Jlozumerpust

3-7 mapta

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

115

DHeprusi CBSA3U HYKJIOHOB B sI/Ipe.
Snepusie cuibl. JledhekT macchl siipa.
Snepubie peakuuu. AnepHbie
peaxTopsl. [IpoGiemMs! yrpaBiseMoro
TEPMOSIEPHOTO CUHTE3A.
DKOJIOTHYECKHE aCIIEKThI Pa3BUTH
SIEPHOM SHEPrEeTUKU

3-7 mapta

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

116

Merto/ibl perucTpaiuu u
MCCIICIOBAHMS DJIEMEHTAPHBIX YaCTHII.
DyHIaMEHTAIbHBIE B3aUMOJCHCTBUA.
baprionbl, ME30HBI U JICNTOHBHI.
IIpencrasnenne o CtanaapTHOU
MOJICIIN. KBapK-FJIIOOHHaSI MOJICJIb
aZpOHOB

3-7 mapta

but6mmoreka [IOK
https://m.edsoo.ru/1ac08a5b

117

®usuka 3a npeaenamu CTaHIapTHOU
Mojaenu. TéMHas maTtepust U TEMHas
sHeprus. EnuncTBo pusnueckon
KapTUHBI MUpa

10-14
MapTa

bu6mmoreka [IOK
https://m.edsoo.ru/c026fd37

118

Dransl pa3BUTHS ACTPOHOMUHU.

10-14

but6mmoreka [IOK




3HaYeHUE aCTPOHOMUU Mapra https://m.edsoo.ru/ad73e145
[TprMeHUMOCTh 3aKOHOB (PU3UKU IS
119 00BSICHEHUS IPUPOJIBI KOCMUYECKUX 10-14 bubnuoreka [JOK
00BEKTOB. MeTOobI aCTPOHOMHUYECKUX Mapra https://m.edso0.ru/39¢44028
HCCIIEIOBAHU I
CoBpeMEHHbIE ONITUYECKHE
10-14 but6mmoreka [IOK
120 TEJIECKOIbI, PAIMOTEIIECKOTIBI,
MapTa https://m.edsoo.ru/4877aale
BHeaTMoc(]epHast aCTpOHOMUS
Bun 3Bé3nnoro He6a. Co3pesnus,
121 A I(HI/IG 313?3 bl, IJTAHETHI, UX BII[/I nMoe 10-14 bubmmorexa LIOK
P ARL ’ A mapra https://m.edsoo.ru/aac588eb
JBUKECHHE
Conneunas cucrema. CoJHiie.
1t 17-21 bubmunoreka LIOK
122 Connevnas akTUBHOCTb. VIcTOUHMK
. Mapra https://m.edsoo.ru/22748eb4
sHepruu CoJiHIIa U 3BE3]T
3BE3bI, NX OCHOBHBIE
123 xa aiTe HUCTUKHU. [[narpamma 17-21 Bubmmorexa [IOK
| Pacrep . P . Mapra https://m.eds00.ru/42169944
CHEKTPaIbHBIN KJIacC — CBETUMOCTD
124 3Be3/1bI TJIABHOM MOCJIEI0BATEIbHOCTH 17-21 Bubmmorexa [IOK
A A MapTa https://m.edso0.ru/b3cb766¢
Buytpennee crpoenue 3BE3/1.
125 CoBpeMeHHBIE TIPEICTABICHUS O 17-21 bubmmoreka [JOK
MPOUCXO0XKACHUH 1 3BOJoIMK CoJiHIa Mapra https://m.edsoo.ru/d09da494
U 3BE3[. DTanbl )KU3HU 3BE3
Mneunsiii [1yTe — Hama ['anakTuka.
126 Tumnsl ranaKTyI:K YeépHble AbIpHI B 17-21 bubmorexa [IOK
P AP Mapra https://m.edsoo.ru/7cd10a0a
sJIpax rajJakTUK
127 Bcenennas. Pacipenue BeeneHHoi. 31-4 Bbubmmoreka [JOK
3akon Xa06mna. Teopust bonbuioro anpens https://m.edsoo.ru/3dbdf0d2




B3pbIBA. PenukToBoe HU3JTyUYCHUC

128 MacmrabHas cTpykrypa Beenennoii. 31-4 bubnuoteka [JOK

Meraranaktuka anpes https://m.edsoo.ru/ce234633
. 31-4 bubmuoreka [IOK

129 Hepeménnsie mpo6iieMbl acCTpOHOMUU anpens hitps://m.cdsoo.ru/d37d9ffe
Du3NUeCKUil IPAKTUKYM 110 TEME
"HccneaqoBaHue MarHUTHOT'O TI0JIST
MOCTOSIHHBIX MAarHUTOB" WJIH

130 "HccenoBaHnue CBOMCTB 31-4 bubmunorexa LIOK
(dheppoMaraeTukoB" UIu anpens https://m.edsoo.ru/67361aef
"UccneqoBanue IeHCTBUI
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM"
®uU3NYECKU MPAKTUKYM 10 TEME
"U3mepenue cuibl Amrepa" uinum

131 "N3yueHne 3aBUCUMOCTH CHUITBI 31-4 bubnuoteka [JOK
Amrniepa OT cHiIbl TOKA" WU anpes https://m.edsoo.ru/fcae91e9
"OnpeneneHne MarHUTHOW UHIYKIUA
Ha OCHOBE U3MEpEHUsI cuibl Amnepa”
OuU3NYECKU MPAKTUKYM 10 TEME
"UccneqoBanue ABJICHUS 711

132 3JEKTPOMArHUTHON MHIYKIUU'" HIIN https://m.edsoo.ru/c36658da
"OnpeneneHne MHAYKIIUU BUXPEBOTO atpeit
MarHuTHOTO MoJs"
DuU3NYECKU MPAKTUKYM 10 TEME

133 "HccenoBaHue IBIEHUS 7-11 but6mmoreka [IOK
camouHaykiuu" nnu "Coopka MoJenu anpens https://m.edso0.ru/b8fb6391
3JIEKTPOMAarHUTHOTO reHeparopa’

134 DuU3NYECKU MPAKTUKYM 10 TEME 7-11 bubnuoteka [JOK




"N3mepenue neproia CBOOOTHBIX
KoJ1e0aHU HUTSIHOTO U MPY>KUHHOTO
MasiITHUKOB"

anpens

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

135

Du3NUeCKUil IIPAKTUKYM 110 TEME
"[IpeobpazoBaHme YHEPTUU B
IPYXKUHHOM MasiTHUKE"

7-11
anpens

bubmunoreka LIOK
https://m.edsoo.ru/a28026bd

136

®u3nYECKUi MPAKTUKYM 10 TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepe3 MOoC/IeA0BaTeNIbHO COSMHEHHBIE
KOHJIEHCATOp, KaTyLIKy U pe3ucTop"”
win "HccnenoBanne paboTs
MCTOYHUKOB CBETA B LIETIH
MEepEeMEHHOro ToKa"

7-11
anpens

bubmunoreka LIOK
https://m.eds00.ru/89dc2d90

137

@u3NYeCKUil IIPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOU
BOJIHBI"

14-18
anpens

bubmunoreka LIOK
https://m.edsoo.ru/b100661a

138

®uU3NYECKU MPAKTUKYM 10 TEME
"N3mepeHue noka3aTelis IpeaoMICHUs
crexna" unu "llonyuenue
M300pakeHus B CUCTEME U3 TNIOCKOTO
3epKayia v JUH3bI"

14-18
anpens

but6mmoreka [IOK
https://m.edsoo.ru/42569¢al

139

@u3NUeCKUi IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOT'O PacCTOSIHUS OT BEIIECTBA
(Ha mpuMepe XUIKUX JUH3)" WK
"N3mepenne pOKyCHOTO pacCTOSTHUS
paccenBarOIUX JUH3"

14-18
anpens

bubmunoreka LIOK
https://m.edsoo.ru/b879{b3f

140

Du3NYECKU IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu,

14-18
anpens

but6mmoreka [IOK
https://m.edsoo.ru/8b7ac737




UHTEepPEPEHIINH U TOSIPU3ALIH
ceera"

Du3NYeCKUil IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJIbCa U SHEPTUH

141 PENATUBUCTCKHUX YacTHIL (110 14-18 buommorexa LIOK
(DOTOrPA(HUAM TPEKOB 3APIKEHHDIX anpes https://m.eds00.1ru/63756¢47
YacTUIl B MArHUTHOM T0Jj1€)"
Du3NYeCKUil IPAKTUKYM 110 TEME
"N3mepenue nocrostHHol Ilnanka Ha

142 ocHoBe uccnenaoBanus porodrpdexra" 21-25 bubmmoreka [JOK
nnu "HcciaeqoBaHue 3aBUCUMOCTH anpes https://m.edsoo.ru/eb916£82
CHJIBI TOKA 4epe3 CBETOIHO] OT
HanpspKeHus"
@u3NYeCKUil IIPAKTUKYM 110 TEME

143 "UccnenoBanue cnekTpa 21-25 bubmmoreka [JOK
Pa3peKEHHOr0 aTOMAapHOT0 BOAOPOAA anpes https://m.edsoo.ru/ec651eb8
Y U3MEpPEHHE MOoCTOsTHHON Prundepra"
Pu3NUeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue paainoakKTUBHOTO

144 ¢oHa c I/ICHOJIB3(I))BaHI/IeM nosumerpa' 21-25 Bubmmorexa LOK
s "Uisysenie noromens 6eta- arnpens https://m.edsoo.ru/c3dabebe
YACTHUIl ATIOMUHHUEM"
Pu3NYECKU IPAKTUKYM 110 TEME
"HaOmronenus 38€31H0T0 HeOa
HEBOOPYXEHHBIM TJIa30M C

145 I/ICHOJIIIzz,OBaHI/IeM KOMITBIOTEPHBIX 21-25 Bubmmorexa LOK

anpenst https://m.edsoo0.ru/1072021e

MIPHIIOKCHUHN TSI OTIPEICIICHUS
IIOJIOKEHUS HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE




co3Be3ausi CeBepHOro MoJyIapus u
spkue 3BE3761" win "HabmroneHus B
tesieckon JIyHbl, TIJIaHET, TYMAHHOCTEHN
U 3BE3QHBIX CKOILICHUN"

O06o001ieHne 1 cuCcTeMaTU3aUs
3HaHuil. Ponb GU3MKK 1 aCTpPOHOMUHM B

3 . 21-25 bubmunoreka LIOK
146 SKOHOMHYECKOM, TEXHOJIOTHUECKOM,
. N anpenst https://m.edsoo.ru/ad6ddeed
COIMAIBHON M ATHYECKOM chepax
JIeITEIbHOCTH YeJIOBEKa
O0001IeHNEe U CHCTEMATH3aLIH
3HaHuii. Pons 1 MecTo pu3MKH 1 Bubmnorexa IIOK
147 ¢ . . 28-2 mas 1
ACTPOHOMHUHU B COBPEMEHHON HAYYHOU https://m.edsoo.ru/18f19f7¢c
KapTUHE MHpa
O06o001IeHNE U CHCTEMATH3ALIH
3HaHuil. Pone ¢pusmueckoi Teopun B
OPMHUPOBAHHH MPEACTABICHUM O
148 inls)nqepcxoﬁ Ka TEIHG MHpa, MECTO 28-2 mast bubmorexa [IOK
N P pa, https://m.edsoo.ru/e7d400f4
(hU3UYIECKOI KapTUHBI MUPA B 00IIIEM
PSAy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX TIPEJICTABICHUA O IPUPOIC
O0o001IeHNE U CHCTEMATH3ALIH bubmunoreka LIOK
149 . " " 28-2 mas 1
3HaHui 1Mo TeMe "Kuaemarnka https://m.edsoo.ru/b032fc4b
O0001IeHNE U CHCTEMATH3ALIH bubanoreka IJOK
150 . " " 28-2 mas A
3HaHui 1o reMe "KuHeMmaTnka https://m.edsoo.ru/4e31b507
O06o001meHre U CHCTEMAaTH3aIHS bubnuoteka [JOK
151 . " | 28-2 mas
3HaHui Mo teme "JluHamuka https://m.edsoo.ru/2dfbafe5
O06o001IeHNE U CHCTEMATH3ALIH
. " bubmunoreka LIOK
152 3HaHui o Teme "CTaTuka TBEpI0ro 5-8 masa

Tena"

https://m.edsoo.ru/3cca482¢




O0001IEHYE ¥ CUCTEMATU3ALIUS

153 3HAHUH 110 TeMe "3aKOHBI COXPaHEHUS 5-8 mas buGnnorexa [IOK
" P https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O00011IeHIE U CUCTEMATH3ALIMS
154 3HaHu# 110 Teme "OCHOBEI 5-8 mas Bubmorexa LIOK
N " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KUHETHYECKON TeOpHH
O06001IeHrE U CUCTEMAaTU3 AU
155 3HaHu# 1o Teme "TepmoauHaMuka 5-8 mas bubmmorexa LOK
F A ' https://m.edsoo.ru/c63f7c10
TerioBble MaIINHEI
O06001IeHrE U CUCTEMAaTU3ALIHS
156 3HaHUi 1Mo TeMme "ArperaTHble 5.8 mas bu6nuoreka [JOK
coctosguud Benlectna. ®a3zoBrle https://m.edsoo.ru/1d36b5b1
nepexopl"”
O06001IeHrEe U CHUCTEMAaTU3 AU
157 3HAHUH 110 TeMe "DIJIEKTpUIeCcKoe 12-15 mas bubnnorexa [IOK
" P https://m.edsoo.ru/3bf0def9
oJje
O00011IeHIE U CUCTEMATHU3ALIMS
158 3HaHUH 110 Teme "TlocToSTHHBIN 12-15 mas buGnnorexa LIOK
. " https://m.edsoo.ru/71453ee6
ANEKTPUIECCKUN TOK
O00011IeHIE U CUCTEMATHU3ALIMS
159 3HaHu# 110 TeMme "ToKHU B pa3InyHBIX 12-15 mas Bubmorexa OK
" P https://m.edsoo.ru/3d40077a
cpenax
O00011IeH1E U CUCTEMATH3a
160 I_Ivl HHE U CHCTEeMaTH3alus 12-15 vas bubnuorexa [JOK
3HAaHUH 110 Teme "MaruutHoe moje" https://m.edsoo.ru/3b4c06ae
PesepBublii ypok. O0001IEHIE U
161 CI/ICTIe)MaTI/BZp nst 3HaHI/117IIu 110 TeEME 12-15 mas bubnnorexa [IOK
" B " https://m.edsoo.ru/053e2248
DneKTpoMarHuTHasT WHIYKITUS
162 PezepBHblit ypok. O6o011IeHNE 1 19-22 mass = bubmuotexa LJOK




cucreMaTrmni3anuia 3HaHHﬁ I10 TCMC
"Mexannyeckue Koinedanus"

https://m.edsoo.ru/d6310bfd

PesepBHeIit ypok. O600IICHHE U

but6mmoreka [IOK

163 CHCTEMAaTH3a 3HaHWUM 110 TEME 19-22 ma
”H TONATHSAHIDT SHATHI T TEM " Mt https://m.edsoo.ru/5¢2bb83d
DIEeKTPOMArHUTHEIE KOJICOAHUS
PeseprubIil ypok. O60061eHIE 1
CHCTEMAaTH3alis 3HaHUH 110 TEME
164 c 1 1922 wast but6mmoreka [IOK
MexaHuyeckue U 3J1EKTPOMarHUTHBIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepsuEIil ypokx. O0001IIEHNE U
165 CI/ICTIe)MaTI/ISZ.’p WS 3HAHUH 110 TEME 19-22 mas bubmmorexa [OK
" " H https://m.edsoo.ru/52ad 1603
Omnrtuka
PesepBublii ypok. O0001IEHIE U
P P EH bubmuoreka [IOK
166 cUcTeMaTH3alis 3HaHUH 10 TEME 19-22 mas
https://m.edsoo.ru/5beclc65
"Ocuoser CTO"
PesepBubiil ypok. O000IIEHHE U
167 CI/ICTI;MaTI/BZp W 3HAHUH 10 TEME bubnnorexa LIOK
" . g " https://m.edsoo.ru/f7¢59d38
KopmyckynsipHO-BOTHOBOM JTyasu3m
PesepBubiil ypok. O000IIEHHE U
168 CI/ICTI;MaTI/BZp W 3HAHUH 10 TEME bubmmorexa [OK
" 4 " https://m.edsoo.ru/1511654
dusuka aroma
PeseprubIil ypok. O600611eHIE 1
169 CHCTEMaTH3allMsl 3HaHUH 110 TeMe bubnuorexa [JOK
"®u3uKa aTOMHOTO Si7pa U https://m.edsoo.ru/905¢5¢ce0
3JI€MEHTapHbBIX YacTUIL"
PesepsuElil ypokx. O0001IIEHE U
P P N but6mmoreka [IOK
170 cucTeMaTH3alis 3HaHUH 10 TEME

"DnemeHTs! acTpouzuku"

https://m.edsoo.ru/2bffb94c¢




OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

170

16




Jluct BHECEHUS! KOPPEKTHUBOB B pabouyro MporpaMmmy

/o

Jlara BHECceHHS

I/ISMGHGHI/ISI, KOTOPBIC BHECCHEI

OcHoBaHue iA
BHECEHHUSA







		2024-10-25T16:32:28+0800
	МУНИЦИПАЛЬНОЕ КАЗЕННОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 5 Г. ТАЙШЕТА




