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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypoBHE cpeaHero oomero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE TIOJIOKEHUI M TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTeIbHOM
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroM ¢denepanpbHO padboueit
nporpaMMbl  BocriuTanus W Konenuuu mnpenonaBaHus ydeOHoro mnpeamera «Pusmka» B
oOpa3oBaTenbHBIX opraHuzanusx Poccuiickoii  @enepauuu, pealu3ylOlUX  OCHOBHBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

[lporpamma 1O ¢u3uKe ompenenser o00sA3aTenbHOE MPEIMETHOE COJepKaHuE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO I10CIIE€A0BAaTEbHOCTh M3YyYEHHMs TE€M M pa3JesioB y4eOHOro
npeaMera ¢ yu4€ToOM MEXKIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKH Y4eOHOTO
nporecca, BO3PAacCTHbIX ocoOeHHocTed oOywaromuxcesd. [Iporpamma mno Qusuke gaér
NpEeCTaBICHNUE O IEJSAX, COACPKAaHUM, OOIIel cTparernd OOy4YeHHs, BOCIUTAHUS U PAa3BUTHUS
o0yyaroImuxcs cpeacTBaMu yueOHoro npeamera «Pu3nka» Ha yriyOnEHHOM ypOBHE.

N3yuenne kypca QuU3MKK yriIyOJIEHHOTO YPOBHS TIO3BOJIIET pPEAIM30BaTh 3a7add
npodecCHOHATIBbHON OpPHEHTAIMM, HAlpaBJIEHO HA CO3JlaHHE YCJIOBMH JUIS MPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH KaXKABIM  OOYYaromUMCs, KOTOpBIE
HEOOXOAUMBI Il NPOJOJDKEHHs OOpa3oBaHMs B OpraHM3alusAX MpodecCHOHAIBLHOIO
00pa30BaHUs MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIIUATEHOCTSIM.

B mporpamme mo Qusmuke Onpenensrorcs IUIAHUpPYEeMble pe3ysbTaThl OCBOEHHS Kypca
¢u3uKkn Ha YpOBHE CpeaHero oO0mero oOpa3oBaHMA: JIMYHOCTHBIE, METaIllpeIMETHEIE,
npeaMeTHele (Ha yriayOnéHHoM ypoBHe). HayuHo-MeTo1010rn4eckoil OCHOBOM A1 pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METANpPEIMETHBIM M MPEIMETHBIM pe3ysibTaTaM O0yYaroIuXcs,
OCBOMBILHUX MPOrpaMMy 1o (GU3MKE Ha YPOBHE CPEIHEro 001Iero oopa3oBaHus Ha yIrIIyOJIEHHOM
YPOBHE, SIBJISIETCA CUCTEMHO-ESTEIbHOCTHBIN MOAXO/.

[Tporpamma 1o ¢pu3uKe BKIOYAET:

IUIAHUPYEMbIE pEe3yNbTaThl OCBOEHUS Kypca (U3MKU Ha YriayOJI€HHOM YpOBHE, B TOM
YuCiIe IPEeIMETHbIE Pe3ybTaThl O rofaM 00yUYeHMUS;

coJiepkaHue yuyebHoro npeamera «Ou3nka» no rogam o0ydeHus.

[TporpamMa mo Qu3MKe HMEeT NPUMEpPHBIM XapakTep U MOXeT ObIThb HCMOJIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABIEHUSI CBOUX PabOUUX MPOTrpaMM.

[IporpamMa 1O (Qu3MKE HE CKOBBIBA€T TBOPUECKYIO WHHUIMATUBY Yy4yHUTeIeH U
IPEIOCTABISAET BO3MOXKHOCTU JUISl pealu3alyd pPA3JIMYHBIX METOJUYECKUX MOJIXOJO0B K
npenojiaBaHuio (U3UKKM Ha YriyOJIEHHOM YPOBHE NpPU YCIOBUU COXPaHEHHs 00s3aTeIbHOMN
YacTH COJIep KaHus Kypca.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIIAsl B KAYECTBE yU4eOHOro
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHbBIN BKJIAJ] B CUCTEMY 3HaHUN 00 OKpYXKarolleM MHpE.
IkonbHBIA Kypc (U3MKH — CcHCTEMOOOPa3yIOUIMi Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJIECHUH, U3y4aeMbIX
XUMHUEH, Ouonoruei, pusnueckoir reorpadueil u actpoHomuei. Vcnonab3oBaHue W aKTHBHOE
npUMeHeHHe (U3NYECKUX 3HAHWN OMPEeNIUiIo XapakTep U OypHOe pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IIOJyYeHHsS HOBBIX
MaTepuajoB C 3aJaHHBIMU cBoWcTBaMU. WM3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHONM KapTUHBI MHpa oOydaromierocs, B (OpPMHpPOBAHUE
YMEHHM MPUMEHATh HAYYHBIN METOJ MMO3HAHUS IIPU BHITOJHEHUH UMHU YYEOHBIX HCCIeI0BaHUM.

B ocHOBY Kkypca (HU3UKH Ha YPOBHE CPEJHEro OO0IIero oOpa3oBaHMs MOJIOKEH PSAA UACH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €M0 TOCTPOCHHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3UKH.



Hoea zenepanuzayuu. B cooTBeTcTBHUM C HEl Mmartepuan kypca (pus3uku oO0ObenIuHEH
BOKpYT GHU3MYECKUX Teopuid. Bemymmum B Kypce siBisieTcss popMupoBaHUE MPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEUIECTBE U IOJIE.

Hoen zymanumapuzayuu. EE peanuzanus npeanoyiaraeT UCIoib30BaHUE T'YMaHUTAPHOTO
noTeHIuana (U3NIECKON HayKu, OCMBICIICHUE CBS3HM Pa3BUTHUSL (PU3UKH C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIpodIeMaMH.

Hoea npuknaonoi nanpaenennocmu. Kypc ¢usuku — yrioyOn€HHOTO — ypOBHSA
MpeJnoiaraeT 3HaKOMCTBO € IIMPOKUM KPYTrOM TEXHUYECKUX U TEXHOJOTUYECKUX MPHIIOKEHUN
U3YyYEHHBIX TEOpUi U 3aKOHOB. IIpu 3TOM paccMaTpuBalOTCs HA YPOBHE OOIIMX MpPEACTAaBICHUI
U COBpEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3konocuszayuu peanusyercs IOCPEICTBOM BBEACHUS JJIEMEHTOB COJEpKaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYX IeHUS MPoOIeM PalliOHAIBHOTO PUPOJIOTIOIB30BAHUS U
9KOJIOTHYECKOl 0e30MacHOCTH.

OcBocHHE coepKaHUsI MPOTPAMMBI 1O (PU3HKE JTOJDKHO OBITH MOCTPOCHO HA MPUHIIUITAX
CUCTEMHO-/IeITeIbHOCTHOTO noaxoa. [yia husuku peanusanus 3TUX NPUHIUIIOB 0a3upyercs Ha
UCTIOJIb30BAaHUM CaMOCTOSITEILHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO ICHWCTBYMOMIETo (hakropa
yuebHoro mpouecca. [lnsg yrayOn€HHOro YpOBHS — 3TO CHUCTEMa CaMOCTOSITEIbHOTO
YYEHHYECKOTO SKCIIEPUMEHTa, BKIIIOYAIOMIETO (PPOHTAIbHBIE YYEHHYECKHE OIBITHl TpU
M3YYeHUH HOBOTO MaTepuaina, jaboparopHble paboTel U paboThl mpakTukyma. Ilpu sTom
BO3MOXHBI /IBa crioco0a peanm3anui (pU3HUECKoro MpakTuKyma. B mepBoM cirydae MpakTHKyM
npoBoauTcs nu6o B koHue 10 m 11 kiaccoB, mubO mocie MepBoro W BTOPOrO MOMYTOAMI B
KaXJIOM U3 3THUX KJaccoB. BTopoii cmocod — 3To mHTerpauus padoT MpakKTUKyMa B CHUCTEMY
1ab0opaTopHBIX paboT, KOTOPbIE MPOBOASTCS B Mpolecce u3ydeHus paszzaena (temsl). [Ipu stom
1oJ padoTaMu MPaKTUKyMa MOHUMAETCsI CAMOCTOSTEIBHOE HCCIEI0BAHNE, KOTOPOE MPOBOIUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOLIAroBO MHCTPYKIIMH.

B nporpamme no ¢usuke cucrema yueHHYECKOTO SKCIEPUMEHTa, Ja00paTOpPHBIX paboT U
MPaKTUKyMa MpeJCTaBlIeHa eIUHBIM NepeuHeM. BoIOOp TeMaTHKu Ui TUX BUIOB YUYCHHUECKHUX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHMKaMU 0Opa3oBaTebHOTO Ipolecca HCXOAs W3
0COOEHHOCTEH MOYpPOYHOIrO IUIAHUPOBAHMS M OCHalleHWs KabuHeta ¢usuku. Ilpu sTOM
o0ecrieynBaeTcsl OBNAJICHWE OOYYAIOUIMMHCS YMEHHUSMH TPOBOAWUTH TPSMBIE M KOCBEHHBIE
U3MEpPEHUs, MCCIeIOBaHUs 3aBHUCUMOCTEH (M3NYECKHUX BEJIWYMH M IOCTAaHOBKY OIBITOB I10
MIPOBEPKE MPEUIOKEHHBIX THUITOTES.

Bonbiioe BHUMaHuE yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3aj1ad. [lpu sTom
JUTL PacYETHBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a]la4d C SIBHO 3aJlaHHON M HESIBHO 3a/aHHOU
(bu3nuecKoil MoJenbI0, MO3BOJISAIOIINE TPUMEHATh U3yYeHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJHOTO pa3liena Kypca, TaKk M MHTErpUpYsl NPpUMEHEHNE 3HAaHWH W3 pa3HbIX pasznenoB. Jlims
Ka4eCTBEHHBIX 3a/lay TMPHOPUTETOM SBJSAIOTCS 3aJaHusl Ha OOBsICHEHUE/NpeacKa3zaHue
NpOTeKaHUs (PU3UYECKUX SBICHUH W TPOLIECCOB B OKPY)KAIOLIEH XKM3HH, TpeOyromue BbIOOpa
¢bu3nueckoil Mosienu Ui CUTyalluu MPAaKTUKO-OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpeboBanusimu  PI'OC COO Kk MaTepuaaIbHO-TEXHHUYECKOMY
o0ecreyeHnI0 y4eOHOro mpouecca Kypc (GpU3MKH yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
oOuiero oOpa3oBaHMs JTOJDKEH HM3y4daThCsl B YCIOBHUSIX INpEeAMETHOTO KabuHera. B kaOunere
(bU3UKU T0JKHO OBITH HEOOX0AMMOE JIA00PATOPHOE 00OPYIOBAHUE JUISI BBITIOJHEHUS YKAa3aHHBIX
B IporpaMMe 1o (u3MKe YYeHHUECKHUX OIMBITOB, JAOOPATOPHBIX paboOT M padOT MpakTHKyMa, a
TaKXe JIeMOHCTPAIlMOHHOE 000py10BaHHE.

JemoHcTpanmonHoe 00opynoBaHue (GopMUPYeTCsi B COOTBETCTBHU C IPUHITUIIOM
MHUHHMAaJIbHON JOCTaTOYHOCTH M 00ECHEeYMBaeT IMOCTAHOBKY IEPEUMCIEHHBIX B MPOTrpaMMe MO
¢u3nKe KIFOYEBBIX JEMOHCTPAIMH ISl WCCIEOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
HMIUPHYUECKUX U PYHJAaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.



JlaGopaTtopHoe 00OpyAOBaHHE AJsl YYEHHUYECKHX IMPAKTHYECKUX paboT ¢opmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOecreuuBaeTcss B pacyére OAHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1abOpaTOPHOro OOOpYJOBAaHUS JOJDKHBI OBITh
IIOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUM AHAJIOIOBBIX M LU(POBBIX NMPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUIE HU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMHU U3Y4€HUs GU3UKU B 00ILEeM 00pa30BaHUU SABIISIFOTCSA:

¢dbopmMHpoBaHUE UHTEPECA U CTPEMIICHHUS 00yYarOIUXCS K HAYYHOMY M3yYEHHIO TIPUPO/IbI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE TMPEACTABICHUH O HAyYHOM METOJAE TMO3HaHUS U (HOpMHUpPOBaHHE
UCCIIEI0BATEIbCKOTO OTHOILEHHS K OKPYKAOLUM SIBJICHUSIM;

dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pPE3ylbTaTa HM3Y4YEHHUS OCHOB CTPOCHHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3UKH;

dopmupoBaHrUEe YMEHHI OOBSICHATH SIBICHUS C MCIIOJNB30BaHUEM (M3NYECKUX 3HAHUNA U
HAaY4HBIX J0Ka3aTeJIbCTB;

¢dopMupoBaHUE TPEACTABICHUN O ponu (U3UKU IJs1 Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TIPEICTABICHUH O BO3MOXKHBIX chepax Oyaymed mnpodeccHoHATBHOMI
NeSITEIbHOCTH, CBSI3aHHBIX C (DPU3UKOM, MOJIrOTOBKA K JaJibHEHIIEMY OOYyYeHHI0 B 3TOM
HaIlpaBJICHUH.

JocTiwkenne 3Tux Lened olecrneyrBaeTcss pelleHHeM CIEAYIOUMX 3a7ad B Ipolecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus:

npuoOpeTeHre cucTeMbl 3HaHHH 00 0oO0mMX (PU3MUYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIIOYAsT MEXAHUKY, MOJIEKYJSIPHYIO (PH3UKY, SJEKTPOJANHAMUKY, KBAHTOBYIO (DHU3HKY
U 3JIEMEHTBI aCTPO(U3UKH;

¢dopmupoBaHrE yMEHUI NPUMEHITHh TEOPETHUECKUE 3HAHUS ISl OOBSICHEHHS (PU3UICCKUX
SBJICHUH B IPUPOJE U JUISL IPUHATHUS NPAKTHUECKUX PELICHUN B IIOBCEIHEBHON KU3HU;

OCBOEHUE CIIOCOOOB PEILIECHUS Pa3IMYHbIX 33]a4 C SBHO 33JaHHON (PU3MUECKON MOJEIBIO,
3ajiay, IOAPa3yMEBAIOUIMX CaMOCTOSTENBHOE CO3/aHue (U3nuecKod MoJenu, aJeKBaTHON
YCIIOBUSIM 3aJ]au, B TOM YHCJIE 33]]a4 HHKEHEPHOTO XapaKTepa;

NOHMMaHWe (U3NYECKHMX OCHOB M MPHHLUIOB JEHCTBUS TEXHUYECKHX YCTPOMCTB WU
TEXHOJIOTUIECKUX MPOIECCOB, X BIMSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIQICHUE METOJIaMH CAMOCTOSITEJIbHOIO IUIAHUPOBAHHUS M MPOBEACHUS (PU3NYECKUX
OKCIIEPUMEHTOB, aHAJM3a ¥ WHTEPHpETalnd HHPOPMALUHU, OINPEACICHUsI JIOCTOBEPHOCTH
MOJy4EHHOTO pe3ysbTara;

CO3/IaHME YCIIOBUH JUIsl pa3BUTHSI YMEHUN IMPOEKTHO-UCCIIENOBATEIbCKOM, TBOPUYECKON
NesITebHOCTH;

pa3BuTHE UHTEpeca K chepaM MpodeccuoHaIbHOMN 1eATeNbHOCTH, CBI3aHHOM ¢ (PU3HKOM.

B coorBerctBun ¢ TpeboBanusiMu PI'OC COO yrioyOnéHHBIH ypOBEHb H3YyUEHUS
yueOHoro mnpenmera «®dusmka» Ha ypoBHE CpeaHero oOmero oOpa3oBaHUs BbIOMpaeTCs
00y4aromyMuCs, TUIAHUPYIOIUMHI MPOAOIDKEHHE 00pa30BaHMs IO CIEHUAIBHOCTAM (PU3HKO-
TEXHUYECKOTO MPOQUIIS.

Ha u3yuenue ¢puzuku (yriyOiaEHHBIN ypoBeHb) Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus
otBoautcs 340 wacos: B 10 kimacce — 170 gacoB (5 gacoB B Hepenmto), B 11 kimacce — 170 gacos (5
JacoB B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o (Gu3nke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEb Je€laeT BbIOOp MpoBeAeHUs J1a00OpaTOpHBIX paboT u

OTIBITOB C YUETOM MHJIUBUYaTbHBIX 0COOEHHOCTEN 00y4Jaromuxcs.



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

Pa3nen 1. HayuHblii MeTO O3HAHMS NPUPOABI.

Ouzuka — (yHIaMeHTalbHass HayKa o mpupoje. HayuyHblii MeTOJ MO3HAHUS M METOIbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

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

CrnocoObl u3mepeHus: GU3NYECKUX BEIWYMH (QHAJIOTOBbIE U IUGPOBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpentHocT n3MepeHUi HU3NIECKUX BETUMYHUH (A0COMIOTHAS U OTHOCUTEIIbHAS).

MonenupoBanue (GpU3UUECKUX SBICHHUI U MPOILECCOB (MaTepuaibHas TOYKA, aOCOIIOTHO
TBEPJI0E TEJI0, UACATbHAS )KUIKOCTh, HICAJIbHBIN T'a3, TOYCUHBIHN 3apsn). [ umnoreza. ®usnveckuit
3aKOH, TPaHULIbI €ro npuMeHUMOocTH. Dusndeckas Teopus.

Ponp u mecro ¢u3uku B (HOpMHUPOBAHMHM COBPEMEHHOW HAydyHOW KapTUHBI MUpPa, B
MPaKTUYECKOU JeATEeIbHOCTH JIFOJICH.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

W3mepenne cuibl TOKAa W HANPSHKEHUS B I[EMU IOCTOSIHHOTO TOKa IPU TOMOIIH
AQHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HakoMCcTBO ¢ nupoBoil maboparopueii no ¢usmke. Ilpumepsr n3mepeHus: GU3NIECKUX
BEJIMYMH MIPU MTOMOIIN KOMITBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBmwkeHHe. OTHOCHTEIBHOCTh MEXaHW4YecKoro aBmxeHus. Cucrema
oTcUéra.

[Tpsimast u oOpaTHas 3a1a91 MEXaHUKH.

Pannyc-BekTop MaTepuaibHOW TOYKH, €0 MPOEKIMH Ha OCH CHUCTEMBbl KOOpAHMHAT.
Tpaexropus.

[TepemenieHne, CKOPOCTh (CpeAHSsl CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHCTeMbl koopAuHAT. CloKeHHE TIepeMEIICHUN 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE JABUKEHUE. 3aBUCUMOCTb KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS U MMYTH MaTepUAIbHON TOYKU OT BPEMEHH U UX TpauKu.

CBobOogHoe majzeHue. YckopeHue cBOOOIHOTO majeHus. J[BrkeHue Tena, OpOIIEHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MaTEPUAIbHOW TOUKHU
OT BpEMEHH U UX TpapuKu.

KpuBonuneitnoe nBmkeHue. J[BrkeHne MaTepuaibHON TOYKU MO OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. Ilepwon u vactora oOpamenus. LleHTpocTpemurensHoe (HOpMaabHOE),
KacaTelbHOE (TaHTeHIIMAFHOE) U TIOJTHOE YCKOPEHUE MaTepHAIbHOM TOUKH.

TexHu4yeckne yCTpONCTBA W TEXHOJOTUYECKHE TMPOIECCHI: CIHIAOMETP, JBH)KCHHE
CHApSJIOB, LICTIHEIE, [IeCTepEHYATHIC U PEMEHHBIE MepeIau, CKOPOCTHBIE THU(THI.

Hemoncmpayuu.

Mopnenb cHCTeMBI OTCUETa, MILTIOCTPALINS KHHEMATUYECKUX XapaKTEPUCTUK ABUKCHHUS.

CrocoOBI NCCIIENOBAHNS IBUKECHUN.

NnntocTpanus npeieasHoro nepexoia 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanme MBIKEHHM C UCTIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HabGnronenue nBuxeHus Tena, OpOIeHHOTO MO/ YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

[IpeoOpa3zoBanue yriioBOM CKOPOCTH B PEIYKTOPE.



CpaBHeHue myTeil, TPaeKTOpUM, CKOPOCTEW JBUKEHHS OJHOTO U TOTO )K€ TE€lla B Pa3HBIX
CHUCTEMax OTCUETA.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomot, npAKMUKyMm.

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

WN3mepenne ycKOpeHUss TpU MNPSIMOJIUHEHHOM PAaBHOYCKOPEHHOM JIBIDKEHHUHM 10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUXKEHUU.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEHI0BaHO KCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHnue nBukeHHs Tena, OPOLUICHHOIO FOpU30HTaNbHO. [IpoBepka rumoTessl o mpsiMon
MPONOPLIMOHATBHON 3aBUCUMOCTH MEXIY NAJTIbHOCTBIO MOJIETA U HAYAJIIbHOM CKOPOCTBIO TeNa.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTH € IOCTOSHHOMW 110 MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBHCHMOCTH TMepHoja OOpalleHus KOHUYECKOTO MAasTHHKAa OT €ro
[apaMeTpoB.

Tema 2. /lunamuxa.

ITepBriii 3akoH HptoToHa. MHeprinanbabie cucTemMbl 0TCYETaA. [IpUHIIMIT OTHOCUTEILHOCTH
[Nanunes. HeuneprmanbHbie CUCTEMBI OTCUETA (OMPEIEICHHIE, IPUMEPHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu Cuil.

Bropoii 3akoH HbroToHA /1711 MaTEpUAIBHONW TOYKHU.

Tpetuit 3akoH HbptoToHA 17151 MaTEpUAIIBHBIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJIECHTHOCTh IPAaBUTALIMOHHON M HHEPTHON MACCHI.

Cuna TsKecTH. 3aBHUCHUMOCTh YCKOPEHHS CBOOOAHOTO TAJEHUsS OT BBICOTHI Hal
MOBEPXHOCTHIO IUIAHETHI M OT Teorpaduyeckoil MmupoThl. J[BrokeHHWE HEOSCHBIX TEN W UX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, 1BHXKyIerocsi ¢ yCKOpeHHEM.

Cuwia tpenusa. Cyxoe Tpenue. Cuna TpeHUs CKOJBXEHUS M CHJIA TPEHUS IOKOS.
Koadduiment tpenuns. Cuiia CONMPOTUBICHUS TPU JBMKCHUU Tella B JKHIKOCTH HIIU Tase, e
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOT'O IBUKEHUSI.

Hasnenue. ['unpocraruueckoe nasinenue. Cuna Apxumesna.

TexHuueckue yCTpPOHCTBA M TEXHOJOTMYECKUE MPOLECCHl: MOAIIMIIHUKHN, JABUKECHUE
MCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpayuu.

Habmronenue nqrkeHus Tea B MHEPIUAIBHBIX M HEMHEPIIMAIBHBIX CUCTEMaX OTCUETA.

[IpuHIUIT OTHOCUTENBHOCTH.

Kauenune nByx UMIMHIPOB WJIM IIAPOB Pa3HOW MacChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIUAIBHOM CUCTEMBI OTCUETA.

CpaBHEHHE PAaBHOICUCTBYIONIECH MPUIIOKEHHBIX K TNy CHJI C TIPOU3BEIACHHUEM MACChI TeJa
Ha €ro yCKOPEHHE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CHII, BOSHUKAIOIIMX B PE3YJIHTATE B3aUMOICHCTBUS TEIL.

N3mepenne macc 1o B3auMoIEUCTBUIO.

HesecomocTs.

Bec tena npu yckopeHHOM NOABEME U MaJICHUN.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHUS TOKOS, KAUE€HUS U CKOJIbKEHUSI.

Yuenuueckuit sxkcnepumenm, nadbopamopnvie padomot, npaKmuKym.

H3mepeHne paBHOACHCTBYIOIICH CHIT TP IBMKEHUHU OpycKa M0 HAKIOHHOW MIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3aBUCHMOCTH BPEMEHHU JBIKEHHUS OpycKa MO HaKJIOHHOM
MJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €0 MACCHI.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3SHUKAIOMINX B MPYKHUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

N3yuenune ABUKEHUS CUCTEMBI Tell, CBI3aHHBIX HUTHIO, IEPEKUHYTON depe3 JIETKHi OJIOK.



W3mepenne koddduirieHTa TpeHUs M0 BEIUYMHE YTIOBOTO KOAPPHUIIMEHTA 3aBUCUIMOCTH
Frp(N).

UccnenoBanne JBWXKEHUS Opycka MO HAKJIOHHOW IUIOCKOCTH C  TEPEeMEHHBIM
K03 PUIMEHTOM TpEHUS.

N3ydenune nBUKEHUS Tpy3a HA BALy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEpAOE Teino. [locTynarenbHoe U BpalaTeIbHOE JIBUYKEHUE TBEPIOTO Tea.
MoOMEHT cuiibl OTHOCUTENBHO OcH BpaieHus. [lmeyo cumnpl. CrokeHue Cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

YcroitunBoe, HeyCcTOUIMBOE, Oe3pa3InIHOe pABHOBECHE.

TexHu4yeckne yCTpOMCTBA U TEXHOJOTMYECKHE IPOLECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, pelIETYaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue ycaoBuil paBHOBECUSI TBEPAOTO TeJla, UMEIOILIETO OCh BPAIICHUS.

KoHcTpynpoBaHue KpOHIITERHOB U PACYET CUIT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOLIETO MJIOMIA/(b ONIOPHI.

Tema 4. 3akonvl coxpaneHusn 6 Mexanuxe.

NMiynbc MaTepUallbHOW TOYKH, CUCTEMbI MaTepHANIbHbIX TOYeK. L[eHTp macc cuctembl
MaTepUAIbHBIX TOYEK. TeopeMa 0 ABMKEHUHU LIEHTPA Macc.

HMiynbC cuiibl 1 ”3BMEHEHUE UMITYJIbCa Tena.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

MoMeHT uMmIysnbca MaTrepuanbHOM TOYkH. IIpeacraBieHue O COXpaHEHMH MOMEHTA
MMITYJIbCA B LIEHTPAJIbHBIX MOJISAX.

PabGora cunel Ha MamoM M Ha KOHEUHOM IMepemenieHuu. ['paduyeckoe mpeacTaBieHUE
paboTHI CHITBIL.

MOIIHOCTD CHJIBL.

Kunerndeckasi sHeprus MaTepualbHOW TOYKU. Teopema 00 M3MEHEHMHM KUHETUYECKOU
SHEPrUY MATEPHAITBHON TOUKHU.

[loTeHumanbHble U HEMOTEHUUANbHBIE cuibl. [loTeHnmanbHas >Heprus. [loTeHnuanbHas
SHEprust ynpyro neopMUpOBaHHOU MPYKUHBI. [loTeHIMabHAsT SHEPTHs Teia B OJHOPOIHOM
rpaBUTalMOHHOM Tosie. [loTeHnuanbHast sHeprus Tena B TPAaBUTALIMOHHOM I0JI€ OAHOPOJHOIO
mapa (BHyTpH U BHE I1apa). Bropast kocmudeckasi CKopocTh. TpeTbs KocMHUecKasi CKOPOCTb.

CBs13b pabOTHI HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKOW DHEPTHH CHUCTEMBI
TeJ. 3aKOH COXPaHEHMSI MEXaHUUECKOU SHEPTHH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymm [ UACaIbHOM JKUJKOCTH Kak CJEACTBUE 3aKOHA COXPaHEHHS
MEXaHUYECKOW dHEPTUH.

TexHuYecKkrne yCTpONCTBAa M TEXHOJOTHYECKHE MPOLECCHI: JABUKEHHE PAKET, BOIAOMET,
KOMNEp, MPYXKUHHBIN MUCTONET, THPOCKOTI, (PUTYPHOE KaTaHUE Ha KOHBKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

N3MepeHre MOIHOCTH CUIIBL.

W3menenune sHEprun Teja mpu COBEPIIICHUU PAOOTHI.

BzaumHble mpeBpaiieHus KMHETUYECKOM M NMOTEHUHMAIBHOW JHEPrui NpHu AEHCTBUU Ha
TEJIO CUJIbI TSKECTU U CHJIBI YIIPYTOCTH.



CoxpaHeHue SHEpruH MpHu CBOOOIHOM Ma/ICHUH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.

N3mepenne umirysbca Tena o TOpMO3HOMY IIyTH.

H3mepeHue cuibl TATH, CKOPOCTU MOJIEIH IEKTPOMOOMIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CUJIBL.

HccenenoBanue coxpaHeHUsI UMITYJIbCA IIPY YIPYTOM B3aUMOJEHCTBUH.

M3mepeHre KHHETUYECKOM YHEPTUHU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHINABHOM SHEPTUU IPY>KUHBI C pabOTON CHIIBI TPEHUSI.

Onpenenenne pabOThI CHIIBI TPEHUS TP IBUKECHUH TeJa M0 HAKJIOHHON TIOCKOCTH.

Pazgea 3. MoJsiekyJsipHasi (pu3uKa 4 TEPMOAUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOI MeopUul.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIsApHO-KuHeTHueckod Teopun (MKT), ux ombITHOE
obocnoBanue. uddysus. bpoynosckoe nBmxeHue. XapakTep ABIKEHHS M B3aUMOACHUCTBUS
YyacTUll BeniecTBa. Mojiesid CTpOSHHsI Ta30B, KUAKOCTEH U TBEPIBIX Teld U 0ObSICHEHHUE CBOWCTB
BElleCTBA HAa OCHOBE 3TUX Mozenedl. Macca u pasmepbl Mosekysn (atomoB). KommuecTBo
BewectBa. [locTostHaas ABoraapo.

TermmoBoe paBHoBecue. TemmnepaTypa um crocoObl e€ m3mepenus. lllkama temmepatyp
Lenbcus.

Mogens wnIeanbHOTO ra3a B MOJIEKYJSIPHO-KMHETHYECKOM TEOpHM: 4YacTHLBl ras3a
JBUKYTCS] XAOTUYECKU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MenaeneeBa—Kianelipona. AOCONIOTHAsS TeMmIeparypa
(wkanma temmeparyp KensBuna). 3akon Jlamprona. M3omporecchl B HOealbHOM rase C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe MpeicTaBieHe U30IMPOLIECCOB: U30TEPMA,
u30Xxopa, nzobdapa.

CBs3pb MEXIy [aBJIEHUEM U CpeAHEW KHHETUYECKOW DSHEpPruel MOoCTyNnaTelbHOIo
TEIUIOBOTO JBMIKEHHUS MOJIEKYJ HJAealbHOro Tra3a (OCHOBHOE YpaBHEHHME MOJEKYJISIPHO-
KMHETUYECKOW TEOpUU HJI€aTbHOIO Ira3a).

Cs3p  aOCONIOTHOM  TeMIlEpaTypbl TEPMOJUHAMHYECKOH CHCTEMBI CO CpeaHel
KMHETUYECKOW dHEPruel MOCTyNaTeNbHOIO TEIIOBOTO ABMKEHUS €€ YaCTHII.

TexHuueckue yCTpOMCTBA M TEXHOJOTHYECKUE MPOLECChl: TepMOMETp, Oapomerp,
IOJIy4YeHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu 1BUKEHHSI YaCTHUIL BEIIECTBA.

Mozens OpOyHOBCKOTO JBMKEHHUS.

Buneoponuk ¢ 3anuchio peabHOro OpOyHOBCKOTO JIBUYKEHHUSI.

Juddyzus xxuakoctet.

Mopens onbita LlTepHa.

[TputsxeHue MOJEKYII.

Mopenu KpUCTAIIINYECKUX PEIIETOK.

HaGnronenue u uccnenoBaHie H30MpOLIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

HccnenoBanue mporecca yCTaHOBICHHS TEIUIOBOTO PABHOBECHSI IIPH TEIIIOOOMEHE MEXKIY
ropst4eil ¥ X0JIOJHON BOJOM.

N3yueHne WU30TEpMHUYECKOro Tpolecca (PEeKOMEHJIOBAHO HCIHOIb30BaHUE HH(POBOI
nabopaTopun).

M3yuyenue n30X0pHOro Ipolecca.

N3ydenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSHUSL.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.

TepMoguHamMuueckast (TH) CHUCTEMA. 3ajaHve  BHEUIHUX  YCJIOBUH  JJid
TEPMOJMHAMUYECKOM CUCTeMbl. BHemHume w  BHyTpeHHuEe napameTpsl. Ilapamerpsl



TEPMOJMHAMHYECKON CUCTEMBI KaK CPEHUE 3HAYEHMS BEIMUYMH, ONMCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOITUYECKOM yYpOBHE.

Hynepoe Havano tepmoanHamuku. CaMonpou3BoiibHAas pesakcalus TepMOINHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mopnens uaeanpHOr0 raza B TEPMOJMHAMUKE — CHUCTEMA YPAaBHEHMH: YypaBHEHHE
MenneneeBa—Kianeiipona U BbIpaK€HHUE ISl BHYTPEHHEH SHEPruu. Y CIOBUS NPUMEHUMOCTH
TOW MOJENN: HM3Kasg KOHILIEHTpalMsl 4YacTULl, BBICOKHE TeMIepaTypbl. Belpaxenue mis
BHYTpPEHHEH SHEPrUy 0OJIHOATOMHOTO HJI€abHOr0 rasa.

KBa3ucrtarnueckue u HECTaTUUECKHUE IPOLIECCHI.

OnemeHTapHas paboTa B TepMoArMHaMUKe. Beruucienue padboTsl o rpaduky mnpoiecca Ha
pV-nuarpamme.

Temonepenaya kak crnoco0 HW3MEHEHHUS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
CHCTeMBI Oe3 coBepiIeHus: padoThl. KOHBEKIHS, TETIIONPOBOIHOCTD, U3TyYCHHE.

KomuuectBo Ttemnorel. TemnmoéMmkocTh Tena. YenbHas M MOJSpHAs TEIIOEMKOCTH
BellleCcTBA. YpaBHeHHe Maiiepa. YenbHas TeEIUIOTa CropaHus ToIUuIMBa. Pacuér kommyecTBa
TEIUIOTHI IpH Teruionepenaye. [lonstue 06 aguadbaTHoM mpoiecce.

[lepBblii 3aKk0H TepMoaMHAMUKU. BHyTpeHHss sHeprus. KomudectBo temnoTsl U padoTa
KaK Mepbl U3MEHEHUS BHYTPEHHEH YHEPIUH TEPMOIMHAMUYECKON CUCTEMBI.

Btopoil 3akOH TEpMOAMHAMUKM [UIi PAaBHOBECHBIX IIPOLECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSHUE TEPMOIMHAMHUYECKON CHCTEMbl MPOXOIUT E€AMHCTBEHHas aauabara.
AOcouroTHas TeMIiepaTypa.

Bropoii 3akoH TepMOIMHAMUKHU NIl HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO IMEpeaaTh
TEIJIOTY OT O0oJiee XOJOAHOrOo Teja K Oojiee Harperomy 0Oe3 kommneHcanuu (Kmaysmyc).
HeoOpaTuMocTh NpUpOIHBIX TPOIECCOB.

[TpuHMne! AeicTBrs TennoBbix MamuH. KIT/I.

MakcumanbHoe 3Hadenue KIIJ. [ukn Kapho.

OKOJIOTUYECKHUE ACTIEKThl UCIOJIb30BaHUs TEIUIOBBIX ABUrareieil. TemnoBoe 3arps3HeHne
OKpYKaroIlen CpeIbl.

TexHuuyeckue ycTpoiiCTBa M TEXHOJIOTMYECKHE MPOLECCHI: XOIOAMIbHUK, KOHAUIIMOHED,
IU3eTbHBIA W KapOIOpaTOpHBIM JBUraTeNny, MapoBas TypOWHA, TONYyYEHUE CBEPXHU3KHX
TEMIEpaTyp, YTWIN3AlUS «TEIUIOBBIX» OTXOJOB C HCIOJB30BaHUEM TEIUIOBOTO Hacoca,
yTUIU3alKsg OMOOPraHNYEeCKOT0 TOTLTMBA AJIsl BEIPAOOTKH «TETLIOBOI M DJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHune TemnepaTypsl IPH aI1adaTHueCKOM PaCIIMPEHUH.

Bo3aymHoe orauso.

CpaBHeHUE yJEIBHBIX TEIUIOEMKOCTEH BELIECTB.

CnocoObl U3MEHEHUSI BHYTPEHHEN YHEPTHH.

HccnenoBanue aanabaTHOro mporecca.

KomnbroTepHble MOJIENN TEIUIOBBIX ABUTATEIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

N3mepenne yaenbHON TeMITOEMKOCTH.

HccnenoBanue npouecca OCThIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOTo mpoiiecca.

N3ydyeHne B3aMMOCBSA3M 3HEPTUHU MEXMOJIEKYJISIPHOTO B3aUMOJIEHCTBUSA M TEMIIEpPaTypbl
KHTIEHHS JKUIKOCTEM.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanne u KoHAeHcarus. Vicmapenwe wu KumeHue. YenbHas TEIUIOTa
napooOpa3zoBaHMUs.

Hacpiennsle ¥ HeHachllleHHble Mapbl. KadecTBeHHass 3aBUCMMOCTb IUIOTHOCTH U
JABJICHUSI HACBIIIEHHOTO TMapa OT TEMIEepaTypbl, UX HE3aBUCUMOCTh OT 00bhEMA HACHIIIICHHOTO
napa. 3aBUCUMOCTb TeMIIEpaTypbl KUIIEHUS OT JaBJICHUS B )KUIKOCTH.



Brnaxxnocts Bo3myxa. AGCOTIOTHAS M OTHOCUTENbHAS BIAYKHOCTb.

Teépnoe Teno. Kpuctammuyeckue u amopdHbIe Teaa. AHU30TPONHUS CBOMCTB KPHCTAIIIIOB.
[TnaBnenue u KpucTauIM3auus. Y JenbHas TerioTa iasineaus. Cyonumanus.

Hedbopmaruu tBEpHoro Tema. Pactsokenune u cxarue. Cupur. Monyne HOnra. Ilpenen
ynpyrux aedopmaruii.

TemoBoe pacuimpeHue KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U JIMHEHHOE paclUIupeHue.
AHTapMOHU3M TEIUIOBBIX KOJIEOAHMH YaCTHIl BEIIECTBA KaK IMPUYMHA TEIUIOBOTO PACIIMPEHUS
Tes (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpaszoBanue sHEprun B (ha30BBIX MEPEXOaX.

YpaBHeHHE TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTspKeHHE. KOApdUIMEeHT MOBEpXHOCTHOTO HaTshKeHUs. KanuuispHbie
ABJICHU. JlaBlieHre o UCKPUBIEHHOM MOBEPXHOCTHIO xKuAKOCTH. Dopmyna Jlamnaca.

TexHuueckue yCTpoilCTBA H TEXHOJIOTMYECKHE IPOLIECCHI: KUAKUE KPUCTAJLIbI,
COBPEMEHHBIE MATEpUAJIbI.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue. Kunenue rnpu NnOHMKEHHOM JaBJICHUU.

W3mepeHue cuiibl MOBEPXHOCTHOTO HATSKEHUSL.

OnbITHl ¢ MBUIBHBIMH TJIEHKAMHU.

CwmauuBanue.

Kanwnsipusie saBieHus.

Mopnenn HEeHbIOTOHOBCKOM JKHUIKOCTH.

CrniocoObl U3MepeHus BIKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTBA.

Bunbr nedopmarnimii.

HaGuroienne Maibix aedopmaruii.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

N3yuenne 3aKOHOMEPHOCTEN UCTTAPEHUS KUAKOCTEM.

W3MmepeHue yaAeapHOM TEII0ThI IIIaBICHUS JIbJA.

M3yueHue CBOMCTB HACBIIICHHBIX NIAPOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa U OLIEHKA MacChl IapoB B MOMEILIEHHH.

N3mepenne ko3P huiinenTa moBepXHOCTHOTO HATHKEHHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AepOopMaliii pe3HHOBOTO 00pasiia OT MPHJIOKEHHON K HEMY
CHJIBI.

Pa3nen 4. DaekTpoauHaMuka.

Tema 1. dnexmpuueckoe noe.

OnekTpu3anus Tea U e€ MposBIIEHUs. DJEKTpUdecKuil 3apaa. [IBa BUaa 3JIEKTPUUECKUX
3apsnoB. IIpoBONHMKM, AMIIEKTPUKH W IOJYNPOBOJAHHUKH. ODJIEMEHTApPHBIA DJJIEKTPUUECKUN
3aps. 3aKOH COXpaHEHUs SJIEKTPUUECKOro 3apsija.

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

OnekTpruueckoe nose. Ero neicTere Ha 31eKTpUIeCKUe 3apsibl.

Hanpsoxéanocts  anekrpuueckoro monsd. I[IpoOubiit 3apan. Jlunum HanpskEHHOCTH
ANEKTPUUECKOTr0 NoJs1. OJHOPOAHOE IINEKTPUIECKOE MOJIE.

[ToTeHIManbHOCTD AIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NMOTEHIMANIOB U HAIpPSKEHHUE.
[ToreHuuanbHast ~ dHeprust  3apsga B JJEKTPOCTATHUYECKOM  ITIOJIE. [Totenunan
ANIEKTpOCTaTUYECKOro mouis. CBs3b HANpPsDKEHHOCTH IMOJIE M PA3HOCTH TMOTEHLHUAIOB IS
AIIEKTPOCTATUYECKOTO OIS (KaK OJHOPOIHOTO, TAaK U HEOJHOPOJIHOTO).

[TpyHIMI CynepnO3ULIUH dJIEKTPUUECKUX MOJIEH.



[Tone Toueuynoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOUM cdepsl. Ilone paBHOMEpHO
3apsOKEHHOTO 10 00bEMy Tmapa. Ilosie paBHOMEpPHO 3apsHKEHHONW OECKOHEYHOW ILTOCKOCTH.
KapruHbl TMHUN HANPSI)KEHHOCTU ITUX I1OJIEH U SKBUIIOTEHIMATIbHBIX IIOBEPXHOCTEH.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM I10JI€. Y CIIOBUE PABHOBECUS 3aPsJI0B.

JIMBIEKTPUKHU B DJIEKTPOCTATUYECKOM I0JI€. J{UdIeKTpuyecKas NpOHUIAEMOCTh BEIECTBA.

Konnencarop. DNEeKTpOEMKOCTh  KOHJEHCATopa. DNEeKTpOEMKOCTh  IIJIOCKOTO
KOH/IEHCATOopa.

[TapamnensHoe  coeauHeHue  KoHAeHcaTopoB.  llocnmenoBaTenbHOE — coeMHEHHE
KOH/JIEHCAaTOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JBr>keHuME 3apsKEHHOW YaCTULIbI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHu4eckue ycTpOCTBa M TEXHOJOTMUECKHE MPOLECCHI: 3JIEKTPOCKOI, JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aLIUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHICHCATOPHI, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.

VYeTpoicTBO U IPUHLUI AEHCTBUS 3JIEKTPOMETPA.

DNEKTPUUECKOE MOJI€ 3apsyKEHHBIX IAPUKOB.

DIIEKTPUUYECKOE TT0JIE€ IBYX 3apsKEHHBIX IIACTHH.

Moguens 3nekTpocraTuieckoro reaeparopa (Ban e ['paada).

[IpoBOIHUKY B AJIEKTPUUECKOM II0JIE.

DINIeKTpOCTaTUYECKas 3allIHTa.

VCTpolcTBO M ACHCTBHE KOHIEHCATOPA MOCTOSHHOM M IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb  3JEKTPOEMKOCTH IJIOCKOTO KOHAEHCATopa OT IUIOIIAAY  IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTro MOoJIsl 3apsyKEHHOT0 KOHAEHCATopa.

3apska 1 pa3psiika KOHIAEHCaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

OueHka cu1 B3auMOJEICTBUSA 3apsKEHHBIX TEll.

Habmonenne npeBpalieHust SHEPruu 3apsHDKEHHOTO KOHJIEHCATOpa B SHEPTUIO0 U3JIyYEHUs
CBETOAMO/A.

N3yuenune npoTekaHus TOKa B LIETIH, COAECPKALIEH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH TOTEHUHUAIOB (HANpPSDKEHUS) TPU  IOCIEI0BATEIbHOM
COEIMHEHUH KOHJAECHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmpuydecKuili mox.

Cuia Toka. [IoCTOSIHHBIN TOK.

VcenoBuss CyHIECTBOBAHMS ITOCTOSIHHOTO  JJIEKTPUYECKOTO TOKAa. VICTOYHMKM TOKa.
Hanpsioxenne U u DJ1C €.

3akon OMa a1 yyacTKa LenH.

ONEKTPUYECKOe  CONPOTHUBIIEHWE.  3aBUCHUMOCTb  COINPOTHUBIIEHUS  OJHOPOIHOIO
IIPOBOJIHMKA OT €ro JUIMHBI WM IUIOMAAY IIONEPEYHOrO0 CEYECHMS. YEIbHOE CONPOTUBIICHUE
BEIIECTBA.

[locnenoBarenpHOE, NApAIENBHOE, CMEIIAHHOE COEAVMHEHUE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX MeKTprueckux nene. [Ipasmia Kupxroda.

Pabora anexkrpuueckoro Toka. 3akoH Jxoyns—Jlenmna.

MOIIHOCTb 2JIEKTPUUECKOT0 TOKA. TemIoBas MOLHOCTD, BbIEIAEMAas HA PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBJICHUE MCTOYHMKA TOKa. 3akoH Oma i MOJHOMN
(3aMKHYTO) 3JI€KTpHUECcKO 1enu. MOITHOCTh HCTOYHMKA ToKa. KopoTkoe 3amMbIkaHue.

KoHzeHcaTop B ienu MOCTOSIHHOTO TOKa.

TexHnueckue yCTpPONCTBA M TEXHOJOTMYECKHE IPOLIECCHI: aMIIEPMETP, BOJBTMETP,
peocTar, CYETUHK MIEKTPUIECKON SHEPIUH.



Hemoncmpayuu.

W3mepeHue cuibl TOKA M HAIPSKEHMSL.

HccnenoBaHue 3aBUCUMOCTM CHJIBI TOKAa OT HANpPsDKEHUS [UId  PE3UCTOpa, JIaMIIbl
HaKaJIMBaHUS U CBETOAMOAA.

3aBUCUMOCTb COINPOTUBIIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAIU
HONIEPEYHOI0 CEYEHUs U MaTepuana.

HccnenoBaHue 3aBUCHMOCTH CHJIBI TOKa OT COIpPOTUBJIEHUS HPU MOCTOSITHHOM
HaNpsKEHUU.

[Tpsimoe m3zmepenune DJIC. KopoTkoe 3aMbIkaHUE rajibBaHUYECKOI'O JIEMEHTA M OLEHKA
BHYTPEHHEI'0 COIIPOTHUBIICHMSL.

Crioco6b1 coenMHeHHsI ICTOYHUKOB Toka, DJC Garapeii.

HccnenoBanue pa3HOCTH MOTEHLMANIOB MEX/Y MOJIOCAMH UCTOYHUKA TOKA OT CHJIBI TOKA
B LIEIIU.

Yuenuueckuit 3xkcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

HccnenoBanue CMEIaHHOIO COEIMHEHUS PE3UCTOPOB.

M3mMepenue yeiabHOro CONpOTUBICHHS TPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTU CHJIbI TOKA OT HAIIPSDKEHUS JJIs1 JIaMITbl HAaKaJIUBaHMUSL.

YBenuueHue npezaena U3MepeHus aMmrnepMerpa (BoJbTMETpa).

N3mepenune D/IC 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenoanue 3aBucumoctd J1C rajlbBaHMUECKOr0 3JI€MEHTa OT BPEMEHU IPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHLMANIOB MEX/1y MOJIOCAMH UCTOYHHUKA TOKA OT CHJIBI TOKa
B LIEIH.

HccnenoBaHue 3aBUCUMOCTH 110JIE3HOM MOIIIHOCTH UCTOYHHMKA TOKA OT CUJIbI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

OnexkTpuyeckas IMPOBOAMMOCTb pa3IMYHBIX BEIECTB. OJIEKTPOHHAs MPOBOAUMOCTh
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COINPOTUBIEHUS  METALIOB  OT  TEMIIEpaTypBhl.
CBepXITpOBOIUMOCTb.

DneKTpruuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M MNpPUMECHas MPOBOAMMOCTb IOJYIPOBOJIHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBbIE TPHOOPHI.

ONEKTPUYECKUH TOK B IJIEKTPOJIMTAX. DJIEKTPOJIMTUYECKAS TUCCOLMALUA. DIJIEKTPOJIU3.
3axonbl Dapazes ISt 3JIEKTPOIH3a.

OnexkTpudeckuid TOK B raszax. CaMOCTOSTENBHBIM M HECAMOCTOSITENIBHBIN pas3psi.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma.

TexHnueckue yCTpPOHCTBA UM INPAKTHUECKOE IPUMEHEHHUE: Ta30pa3psiiHbIE JIaMIIBL,
AIIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYyIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (HoToauon,
CBETOAMOM, TajbBaHMKA, paUHUPOBAHME MEIW, BBIIUIABKA AIIOMUHUS, DJEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsl anekTposnza dapanes.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOIYIPOBOJIHUKOB.

OnHOCTOPOHHSSA MPOBOMMOCTD JUOJIA.

Yuenuueckuit 3xcnepumenm, nabopamopmnsie padbomoi, nPAKMUKYM.

Habmonenue snextponunsa.

W3mepenue 3apsiia OJHOBAJIEHTHOTO HOHA.

HccnenoBanne 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH TUOJIA.



Du3nYecKHil NPaAKTUKYM.

CniocoObl u3Mepenust (U3MYECKUX BETUYUH C UCTOIb30BAHUEM aHAIOTOBBIX M IIU(POBHIX
U3MEPUTENBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  IOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BenuyuH. OlLeHKa TpaHUI
IIOTPELIHOCTEM.

[IpoBeneHNe KOCBEHHBIX HW3MEPEHHI, HCCIEIOBAaHUM 3aBUCHUMOCTEH  (PU3MUECKHX
BEJIMYMH, IIPOBEpPKA IMPEAJIOKEHHBIX T'MIOTE3 (BBIOOP M3 padOT, ONMCAHHBIX B TEMaTHYECKHUX
pazznenax «Y4eHUYECKU IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OTHI, IPAKTUKYM»).

Me:knpeameTHbie CBSI3H.

Uzyuenue kypca ¢pusuku yriyonaéHHoro ypoBHsa B 10 kiacce OCyIIeCTBISETCS C y4ETOM
COJIEp/KaTEeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKHM, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

Mesicnpedmemmuvie nonamus, C6A3aHHbBIE C UYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (akT, rumore3a, (Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHHE, IOTPEILIHOCTU U3MEPEHUN, U3MEPUTEIIbHBIE
npuoOopsI, IU(poBas 1ad0paToOpHs.

Mamemamuka: peuicHWE CHCTEMbl ypaBHeHMi. JluHelHas QyHKOms, mapadona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuueckrue GyHKIUU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpBl M HX MPOEKIUH Ha OCU
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexanndeckoe ABIKEHHE B JKUBOH mpupose, Auddysus, ocMoc, TEII000OMEH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHHE  OKpYyXalomled  cpedpl,  yTUIU3alus
OMOOpPraHNYECKOro TOIJIMBA JJISl BBIPAOOTKH «TEIUIOBOW» M 3JEKTPOIHEPTUH, TOBEPXHOCTHOE
HATSDKCHUE U KallWJUIPHbBIC SIBJICHUSI B IPUPOJE, HNEKTPUUECKUE SIBICHUS B )KUBOU MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MoJy4eHrne HaHOMAaTepHUaIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, )KUJKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIbI, DJJIEKTPUUECKHE CBOMCTBA METAJUIOB, 3JEKTPOIUTHYECKAs
JUCCOLIMAINS, TaJbBAaHUKA, SJIEKTPOHHAS MUKPOCKOIIHS.

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

Texnonozua: npeodpa3oBaHue IBUKEHUN C UCIIOIb30BaHHEM MEXAaHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTHYECKHE KOHCTPYKIMHU (KPOHINTEHH, pemeTdyarpie
KOHCTPYKIIMH ), UCTIOJIb30BaHUE 3aKOHOB COXPAHEHHUSI MEXaHHUKHU B TEXHHUKE (TUPOCKOI, BOJOMET
U JIpyrue), ABUTaTelIb BHYTPEHHETO CropaHMs, MapoBas TypOMHa, OBITOBOM XOJOIWJIBbHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMAaTepHalloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, Ta30pa3psTHBIC JTAMIIBI, TOTYIPOBOAHUKOBBIE TPUOOPHI, TalIbBAHUKA.

11 KUIIACC

Pa3nen 4. daekTpoamHaMuka.

Tema 4. Macnumnmnoe noie.

B3aumoneiicTBuE NMOCTOSHHBIX MarHUTOB M INPOBOJHUKOB C TOKOM. MarHmTHoe MoOJe€.
BekTop mMarHuTHON MHAYKIMHK. [[pruHIMN Cynepno3nuy MarHUTHBIX MTOJIeH. JINHUM MarHUTHON
WUHAYKIHH.

MaruutHoe 1ojie IPOBOJHHKA C TOKOM (IPSIMOTO MPOBOJHHMKA, KAaTyIIKU U KPYTOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Ammepa, e€ HanpaBJIE€HUE U MOYJIb.

Cuna Jlopenna, e€ HampaBleHHE M MOIYJb. J[BH)KEHHE 3apsyKEHHOW YacTUIbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pab6ora cuiibl Jlopenna.

MarnuTtHoe nosze B BeuecTse. deppoMarHeTUKy, apa- U 1MaMarHeTHKH.



TexHu4yecKkne YCTPOMCTBA M TEXHOJIOTMYECKUE TMPOLECChl: MPUMEHEHUE MOCTOSHHBIX
MarHuToB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, AJIEKTpOJABHUraTesb SKoOu, yCKOpUTEIn
AJIEMEHTApHbBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nWHMIA WHAYKIMA MAarHATHOTO TIONS TIOJOCOBOTO U IOJKOBOOOPA3HOTO
MIOCTOSIHHBIX MarHUTOB.

Kaptuna nuHMA MarHUTHOM HWHIYKUMUA TOJS JUIMHHOTO TPSIMOTO MPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBOJJHUKA, KATYIIKHA C TOKOM.

B3anmopenicTBrue 1ByX POBOJHUKOB C TOKOM.

Cuna Ammepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

Habmroienue nBr>xXeHus My4yKka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[IpuHuuUn EHCTBUS 3IEKTPOU3IMEPUTEIHHOTO MPUOOpPa MArHUTODIIEKTPUUECKONU CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padomot, npaKmMuKym.

HccnenoBanue MarHuTHOTO MOJISt TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuiibl Amiepa.

N3yuenune 3aBUCUMOCTH CHJIBI AMTIepa OT CHJIbI TOKA.

OrnpeneneHre MAarHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHUS CUJIbl AMIIepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SIBneHue snexTpoMarHUTHOM MHAYKUUU. [loTok BekTopa MarHuTHOM uHaykuuu. DC
MHAYKIHMU. 3aKOH 3JEKTPOMarHUTHOM uHAyKuuun Papanes. BuxpeBoe 3iIeKTpUUecKoe IOJIE.
Toxku dyko.

OJ1C uHAYKIIMU B TPOBOJIHUKE, IBHKYIIIEMCS] B OJTHOPOIHOM MarHUTHOM TIOJI€.

[IpaBuio Jlenna.

NunyktuBHOCTh. Karylika WHAYKTMBHOCTM B LENM IOCTOSHHOIO TOKa. fIBieHue
camounaykuu. 3/1C caMonHayKIUU.

DHeprusi MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

DIIEKTPOMarHuTHOE TOJIE.

TexHu4yeckne yCTpOWCTBA M TEXHOJOTUYECKHE TPOIECChl: WHIYKIIMOHHAS II€Yb,
COJICHOU]I, 3alIUTa OT 3JEKTPU3ALMH TEJ IPH IBUKEHUH B MAarHUTHOM T10JI€ 3E€MIIH.

Hemoncmpayuu.

Habmtoienue siBieHUs 31€KTPOMArHUTHOM WHIYKITHH.

Uccnenoanne 3aBucumoct IDJIC MHAYKIHMHM OT CKOPOCTH HM3MEHEHHS] MarHUTHOTO
MOTOKa.

IIpaBuno Jlenna.

[Tagenue MarauTa B aTFOMUHUEBOM (MEIHOM) TpyOe.

SIBrieHME CAaMOMHIYKIIUY.

HccnenoBanue 3apucumoctd I/IC caMOMHIYKIIMKA OT CKOPOCTU W3MEHEHUs CUJIbI TOKA B
TN,

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Ornpenenenre UHAYKIIMA BUXPEBOTO MATHUTHOTO TOJIS.

WccnenoBanue siBIEHUS CAaMOUHIYKITHH.

COopka MoieNH 3NIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3pnen S. KoJsieOanust 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbuas cucrema. CBoOOAHEIE KOJIEOAHMS.

[apmonnueckue  konebanus. KuHemaTumdeckoe M JAMHAMHUYECKOE  OIMKCAHUE.
DOHepreTuyeckoe oOmucaHue (3aKOH  COXpaHEHHUS  MEXaHWYeCKOW »Hepruu). BriBojg



TUHAMHYECKOTO ONMHCAaHWUsS TApPMOHHMYECKUX KONEOAHWA W3 WX DJHEPreTUYecKOoro u
KMHEMAaTUYECKOTO OMUCAHUSI.

Ammuntyna u (asza konebanmii. CBsI3b aMIUIMTYAbI KOJeOaHUH MCXOAHOM BEITMYMHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora xonebanuii. Ilepro Manbix cBOOOIHBIX KOJIEOAHUN MAaTEMaTHYECKOTO
MmasiTHUKa. [leproa cBOOOIHBIX KOeOaHU MPYKUHHOTO MasATHUKA.

[Tonsatne o 3aryxatommx KojeOaHuWsxX. BoiHyxkneHHsle koneOanus. Pe3onanc.
Pe3onancHas kpuBas. BiustHue 3aTyxaHusi Ha BUJ] pe30HAHCHOW KpUBOW. ABTOKOJIEOaHUSI.

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, Yachl, Kayelld,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceficMorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABMKCHHUS.

Habumronenne He3aBUCHMOCTH IIEPHOJa MaJIbIX KOJIe0aHUH rpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyxarmux KojaeOaHui U 3aBUCUMOCTH MepHOJa CBOOOTHBIX KoJeOaHUn
OT CONPOTHUBJICHUS.

HccnenoBanne konebaHWl Tpy3a Ha MAacCCUBHOM MpPYXHHE C IENbl0 (OPMHUPOBAHUS
npeCTaBICHUN 00 HIeaTbHON MOJICNTH MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEeHHsI SHEPTUHU NpU KojieOaHusX rpy3a Ha MpYyKUHE.

HccnenoBanne BEIHYKICHHBIX KOJICOAHUH.

Habmioienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuKym.

W3mepenue nepuoia cBOOOAHBIX KOJeOaHUN HUTSHOTO U MPY>KUHHOTO MasiTHUKOB.

M3yueHne 3aKOHOB JIBI)KEHUS Teja B X0Z€ KoJeOaHU Ha yIIPYTroM MoABece.

N3yueHue ABUKEHUS HUTIHOIO MASITHUKA.

[TpeoOpazoBaHue 3HEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTMTY/IbI 3aTyXalONINX KoJaeOaHUH.

HccnenoBanne BEIHYKICHHBIX KOJICOAHUH.

Tema 2. dnexkmpomazHumnole Ko1edanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
konebatenbHOM KOHType. Popmyna Tomcona. CBs3b aMIUIMTYIBI 3apsjia KOHJEHcAaTtopa ¢
aMIUIUTY/I0M CUJIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs PHEPTUH B UI€ATBHOM KoJe0aTeIbHOM KOHTYpeE.

3aryxawolue 3JeKTPOMarHuTHble KosieOaHUs. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
KoJie0aHusl.

[TepemeHHbII TOK. MOIIHOCTH TEPEMEHHOrO0 TOKAa. AMIUIUTYAHOE M JIEHCTBYIOIEE
3HAUEHUE CUJIBI TOKA M HAMPSKEHHS TIPU Pa3IndHON opMe 3aBHCUMOCTH MIEPEMEHHOTO TOKA OT
BpPEMEHH.

CunHycouganbHblid IEPEMEHHBIN TOK. Pe3uCTOp, KOHIEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIENIH CHHYCOMIAJIBHOTO ITIEPEMEHHOT0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HanpsKeHuil.

WneanbHblii Tpanchopmarop. IIponsBonacTBo, nepenada U noTpeOiIeHue IeKTPUIECKOM
SHEPIHH.

OKOJIOTUYECKUE PHUCKHU IIPU IMPOU3BOJCTBE 3JIEKTpodHEpruu. KynbTypa ucnoiab3oBaHuUs
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHuueckne yCTpPOHCTBA M TEXHOJOTMYECKUE TIIPOLIECCHI: DIIEKTPUYECKUI 3BOHOK,
reHepaTop NepeMEHHOro TOKa, JINHUU 3JIeKTporiepeiay.

Hemoncmpayuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCHMOCTh YaCTOTHI CBOOOIHBIX KOJeOaHU OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuuorpaMMbl 3J1IEKTPOMAarHUTHBIX KOJIEOAHUH.

['eHepaTop HE3aTYXaIOIIKUX EKTPOMATHUTHBIX KOJIEOaHUH.

Mojienb 37eKTpOMarHUTHOTO TeHepaTopa.



BriHyXIeHHbIE CHHYCOUJANIbHBIE KOJIEOaHNUS.

Pe3ucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIH [IEPEMEHHOI0 TOKA.

Pe3onanc npu mociieoBaTeIbHOM COEIMHEHUU PE3UCTOpA, KaTyIIKM MHAYKTUBHOCTH U
KOHJICHCATOPA.

YCTpONCTBO M IPUHIIUII ACUCTBUS TpaHCHopMaTopa.

Monenb TUHUY 3IIEKTpOIIepe1adH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Uzyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEN0BAaTEIbHO COEAMHEHHbBIE KOHEHCATOD,
KaTyILIKY U PE3UCTOP.

HaburoieHne 351eKTpOMarHuTHOIO PE30HAHCA.

Hccnenoanue paboThl MICTOYHUKOB CBETA B LIETIH [IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMAaZHUMHbBIE 60JIHbL.

MexaHuyeckue BOJIHBI, YCIOBUS HUX pachpocTpaHeHus. [lomepedynble u mpoAoOJbHBIC
BosIHBI. Ilepuon, ckopocTe pacnpocTpaHeHUs U AJuHA BOJIHBL. CBOICTBA MEXaHUYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HHTepPepeHIus U TudpaKius.

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

[IIymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

ONEeKTPOMarHUTHbIE BOJHBI. Y CJIOBMSI W3JIy4EHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anMmHas
OpHUEHTAIINS BEKTOPOB B 2JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX BOJIH: OTPaXKEHHWE, IPEIOMJIEHHME, IOJISIpU3aLINs,
uHTephepeHIus U TudpaKiius.

[IIkana 3J1eKTPOMAarHUTHBIX BOJIH. [IpriMeHEHHE 3IEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

IIpuHIMIIBI panoOCBA3H U TeleBUAeHUs. Pannonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIECH Cpeibl.

TexHuuyeckue ycTpoicTBa M IMPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
pamap, paauoONpUEMHHK, TENeBU30p, aHTeHHa, Tenedon, CBY-meub, yIbTpa3ByKoBas
JMarHOCTHKA B TEXHUKE U MEJUIIHHE.

Hemoncmpavyuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHUI.

HaGnronenue oTpakeHus ¥ MpeJoMIICHNs MEXaHMYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiii MEXaHUUECKHUX BOJIH.

AKyCTUYECKHI pe30HaHC.

CBolicTBa yabTpa3ByKa U €ro NpUMEHEHHUE.

HaOnronenue CBSI3M T'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOM
Kosie0aHuM.

HccnenoBanre  CBOWCTB — DJEKTPOMArHUTHBIX  BOJH:  OTPaXKEHUE, IPeJIOMJICHHE,
noJisipu3anus, 1udpakuus, HTepepeHIus.

OO6HapyxeHue HH(ppaKpacHOTo U YIbTPa(hHUOIETOBOIO U3ITyUEHHH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

N3y4eHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHue pacripocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpamonuHeHOE pacrpocTpaHEHHE CBeTa B OJHOpoAHOM cpene. Jlyd cera. TouyeuHslit
HCTOYHUK CBETA.

Otpaxkenue cBeTa. 3akoHbI OTpaxkeHHs cBeTa. [locTpoeHune u300pa’keHUN B IJIOCKOM
3epkane. Cepudeckue 3epkaia.



[Ipenomnenue cBeta. 3akOHbI TpeJIOMIICHUS cBeTa. AOCOJIOTHBI IOKa3aTelb
npesomiieHuss. OTHOCUTENIBHBIM IOKa3aTenab INpenoMieHHs. IoCTOSHCTBO 4acTOTHI cBeTa U
COOTHOLLEHHUE JUIMH BOJIH IIPU MEPEXO0/IE€ MOHOXPOMATUYECKOTO CBETA 4YEpe3 IpaHully pas3zaeia
JBYX ONITUYECKUX CPEZ.

Xon nyueit B npusme. ucnepcust ceera. CioxHbINM cocTaB Oenoro ceera. LBer.

ITostHOE BHYTpeHHEe oTpakeHue. IIpenesbHbIi yroi MoMHOro BHYTPEHHETO OTPAKEHUS.

Cobuparomue M paccewBaromue JHUH3bL. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTUYECKas CHUJIAa TOHKOH JMH3bI. 3aBUCUMOCTh (DOKYCHOTO PAaCcCTOSHUS TOHKOM CepruuecKoit
JIMH3BI OT €€ FEOMETPUU U OTHOCUTENIBHOTO IOKa3aTes IPEIOMIICHUS.

®opmylia TOHKOH JIMH3BL. Y BEJIMYEHHUE, JaBAEMOE JIMH30M.

Xox y4a, IpOLIEALIEro JMH3Y 10/ IPOU3BOJIbHBIM YIVIOM K €€ IVIABHOW ONTHUYECKOU OCH.
[Toctpoenne n300paXkeHUH TOUKHM U OTPe3Ka NPSAMON B COOMPAIOIIMX U PAaCCEUBAIOLINX JIMH3AX
U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromnias cnocoOHOCTh. ['71a3 Kak onTUYecKasi CUCTEMA.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIOBUS
HAOJIOZIEHNsT MaKCMMYMOB M MHUHHMYMOB B HWHTEPQEPEHIMOHHONH KapTHHE OT JBYX
KOT€PEHTHBIX UCTOYHHUKOB. [IpuMeps! KilaccuyecKX MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TIJIABHBIX
MaKCHUMYMOB IIPH [1aIEHUY MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PAKLIMOHHYIO PELIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpONCTBA M TEXHOJIOIMYECKHE IIPOLECCHI: OYKH, JIyla, IEpPHUCKOIL,
¢doroannapar, MUKpPOCKOI, MPOEKIMOHHBIN amnmapar, MPOCBETICHUE ONTHUKH, BOJOKOHHAs
OITHKA, TU(PAKIMOHHAS PELIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBaHue npesoMIIEHUs CBETA.

HaOGnroneHue nosiHoro BHyTpeHHEro oTpakeHust. Mojienb CBEeTOBO/Ia.

HccnenoBaHue xo/1a CBETOBBIX ITYYKOB YepPE3 IJIOCKONAPAIIENIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

HaGnronenue unrepdepeHnnu caera.

Habumronenre 1BeTOB TOHKUX MJIEHOK.

HaGnronenue nugpakuuu cera.

N3ydeHne AuppaKkIIMOHHON PEIIETKH.

HabGnronenue mudpakiimoOHHOTO CIIEKTPA.

Hab6mronenue qucnepcuu certa.

HaGnronenue nonspusanuu cBeTa.

[TpumeHeHre noaIpOnI0B ISl U3yUEHHUS] MEXaHUYECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSTHHSI OT BellecTBa (Ha MPUMEPEe KHUJIKUX
JIUH3).

N3mepenue GpOKyCHOT0 pacCTOSIHUS PACCEHBAIOIIUX JIHH3.

[Toryuenue n300pakeHUs B CUCTEME U3 IJIOCKOTO 3€pKalia U JINH3HI.

[Tony4yeHnue n3o0paxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHncTpyrnpoBanue TeIeCKOMMYEeCKUX CHCTEM.

Habmonenue nudpaxiyu, nHTEpYEpeHInn 1 MOISpU3aluy CBETa.

W3ydeHue nonsipu3aluu CBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU JUAIECKTPHKA.

N3yuenne naTepepeHIInN Ja3epHOro N3IYYEeHUs Ha BYX LIEIIAX.

Hab6nronenune aucnepcum.



Habmionenue u nccienoBanue JUQPpakinOHHOTO CIIEKTPA.

N3mepenne njMHbI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3ydeHHs CBETOAMOAA IPU OMOIIH TU(PAKIIMOHHON PEIETKY.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPUHM OTHOCUTEIbHOCTH.

I'paHnLBI IPUMEHMMOCTH KJIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenuanibHOM TEOpUH
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHONW  uHTepBai.  [IpeoOpasoBanust  Jlopenma.  YcioBue
NPUYMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUIMHBI.

OHeprusi U UMITYJIbC PEISITUBUCTCKOM YaCTHULIBI.

CBs13bp Macchl € 3HEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.

TexHu4yeckue ycTpOICTBa M TEXHOJOTMYECKHE IPOLECCHl: CIIYTHHUKOBBIE NMPUEMHHUKH,
YCKOPUTENHN 3apsSKEHHBIX YaCTHLI.

Y4eHUYECKU IKCIIEPUMEHT, JIaOopaTOpHbIE pPa0OTHI, MPAKTUKYM.

Omnpeznenenre UMITYJIbCAa U YHEPTUU PEISATUBUCTCKUX 4acTull (1o ¢ororpadusM TpeKos
3apsKEHHBIX YACTHI] B MATHUTHOM TIOJIE).

Pazgen 7. KBanTtoBas pusuka.

Tema 1. KopnycKkynapnuo-60iHno80il 0yaiusm.

PaBHOBecHOE TerioBOEe H3NydeHHE (M3IydeHHE aOCOJIOTHO UYEpPHOTO Teia). 3aKoH
cMerieHus Buna. [ unoresa [lnanka o kBaHrax.

@OTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®oroaddext. Onbitel A. I'. CtoneroBa. 3akonsl poTodrddexra. YpaBHeHue DitHIITEHHA
s porodddexra. «Kpacnas rpanuna» Gororddexra.

JlaBnenue cBeta (B 4YAaCTHOCTH, JaBJIEHHE CBeTa Ha aOCONIOTHO MOIVIOIMIAIONIYIO H
a0COJIIOTHO OTpakarolyto nmoBepxHocTh). OnbiTel [1. H. JIeGenena.

BonHoBbie cBoiicTBa yactuil. Bonnel ae bpoitis. Jlnvna BosHbl 1e bpoiing u pazmepsl
o0nacTu  JoKanu3alMM  JBUWXKylleiicss dactuupl. KopmyckynspHO-BOJHOBOW — Tyaiu3M.
Judpakius 31eKTPOHOB Ha KpUCTAIIaX.

Crneuunduka usmepenuii B Mukpomupe. CooTHoleHUs HeonpenenéHnocTe ['eitzendepra.

TexHuueckue ycTpoicTBa M TEXHOJIOTMYECKHUE IMPOILECCHl: CIIEKTPOMETP, (POTORIEMEHT,
doTonaTuuK, TyHHEIbHBIH MUKPOCKOII, COJTHEUHas Oarapesi, CBETOANO/.

Hemoncmpayuu.

®dotor(PeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTtoaddexra.

HccnenoBaHue 3aBUCUMOCTH COITPOTHUBIIEHHUS MOIYIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroguog.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomul, npaKmMuKym.

Hccnenosanue poropesucropa.

N3mepenue nocrosiHHo [Inanka Ha ocHOBe uccnenoBanus GoTorddexTa.

HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA Yepe3 CBETOINO/ OT HaIIPSHKEHHUS.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEIOBAHUIO cTpoeHus aToMa. [lnanerapuas Mmozaens atoma Pesepdopra.

[Toctynatsl bopa. M3ny4yenue u morsomieHne (OTOHOB NPH MEPEXOoJie aToMa € OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunel ciektpoB. CeKTp ypoBHEN 3HEPTHH aTOMa BOAOPOJA.

CrioHTaHHOE U BBIHY)KJIEHHOE H3NTyueHue cera. Jlazep.

TexHuueckue yCTpOHCTBA M TEXHOJIOTMYECKME IPOLECCHI: CHEKTPAJIbHBIA aHAIu3
(cTieKTpOoCKOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Mopnenb oneiTa Pezepdopra.



Habmronenne nuHeHYaThIX CIIEKTPOB.

YCTpolcTBO M ACMCTBHE CUETUNKA MOHU3UPYIOIINX YACTHII.

Omnpenenenue JUIMHBI BOJIHBI JIA3€PHOTO U3JIY4YEHHUS.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie padbomot, npaKmuKym.

HabGmonenue nuneiyaToro crexkTpa.

HccenenoBanue cnekrpa pa3peKeHHOr0 aTOMApHOIO BOJOPOJA U U3MEPEHHE MOCTOSSHHON
Punbepra.

Tema 3. Quzuka amomHo20 A0paA U INEMEHMAPHBIX YACHUY.

Hyxnonnas monens sapa ['eitzenOepra—MBanenko. 3apsia sapa. MaccoBoe 4HCIIO sijipa.
N3otomsl.

PagnoaktuBHOCTB. Anb(a-pacnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4CHHE.

3aKOH paJuOaKTHBHOIO pacnaaa. PaavoakTuBHble u30TONbl B mpupoge. CBoiicTBa
MOHU3HUPYIOUIETO U3JIy4YeHUs. BiusiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTeCTBEHHBIN
¢don m3nydenus. Jlozumerpus.

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHbie cuibl. JlegekT Macchl sapa.

Anepubie peakuuu. J[lenenne wu cuHte3 snep. SAnepHsie peakropbl. IIpobGiemsl
YIOPABJISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. OKOJOTMYECKHE ACIEKThl Pa3BUTHUS  SIEPHOM
HHEPreTUKHU.

MeTtoabl perucTpauuu U UCCIEI0BaHUS 3JIEMEHTAPHBIX YaCTHL.

@yHIaMEHTAIBHBIE B3aUMOJACUCTBUA. bapuoHbl, Me30HBI U JenTOoHHI. [IpencraBinenue o
CranpaptHoil Mmosienu. KBapk-riitooHHas MOJAEIb aIJpOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TéMHas MaTepust U TEMHas SYHEPTUsl.

EnunctBO dusnyeckoil KapTUHBI MUpA.

TexHuueckue ycTpoicTBa M TEXHOJIOIMUECKUE IMPOLECCH: JO3UMETp, kamepa BuibcoHa,
AEPHBI  pEaKTop, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopuvie padbomot, npaKmuKym.

HccnenoBanue TpeKOB YacTHUI] (110 TOTOBBIM (oTorpadpusim).

HccnenoBanue paJuoakTUBHOTO (DOHA C MCIIOJIb30BAHUEM JI03UMETpA.

N3yuenue nornomenus 6eTa-4yacTUI] ATFOMUHUEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Ortanbl pa3BuTus acTpoHoMmuu. llpuxiiamHoe ¥ MHMpOBO33pEHUECKOE 3HAUYECHUE
acTpoHOMHMHU. [IpUMeHMMOCTb 3aKOHOB (GU3UKU Ui OOBSCHEHUS HPUPOABl KOCMHYECKHX
00BEKTOB.

MeToapl acTpOHOMMUYECKHX HccleqoBaHUW. (COBPEMEHHBIE ONTHYECKUE TEJIECKOIIBI,
PaAMOTENECKOIIbI, BHEATMOC(EpPHasi aCTPOHOMHS.

Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.

ConneyHas cucrema.

Connue. Conneunas aktuBHOCTh. McTounuk sneprun ComnHua u 3BE31.

3BE37bI, KX OCHOBHBIE XapaKTEpPUCTUKH. JluarpamMma «CHEKTpajJbHBIM Kilacc —
CBETUMOCTB». 3BE3/IbI TJIABHOH I1OCJIEI0OBATENIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» AJIs
3BE3]l TJIABHOW  IIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee crTpoeHune 3BE34. COBpEMEHHBIE
IIPEJICTaBJICHUSI O IPOMCXO0XKIEHUH U 3BoonK ComHIa U 3BE37. OTallbl )KU3HU 3BE3.

Mineunsiii [1yte — Hamia I'anaktuka. [lonoxenne u nBukenne Connua B ["amaktuke. Tumbl
rajJlakTUK. PajnoranakTiuky v kBazapel. YEpHbIE IBIPHI B siipax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pasberanue ramaktux. Teopus
Bonsoro B3peiBa. PennkroBoe nsmyueHue.

Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUHU.

Yuenuueckue naonooenus.



Habmiogenuss 3BE3gHOro Heba  HEBOOPYKEHHBIM — TJIa30M € HCHOJIb30BAHUEM
KOMIBIOTEPHBIX TMPWIOKEHUN [UId OINpElesIeHUs] IOJIOKEHHsI HEeOeCHbBIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE c03B€3/11si CEBEPHOT0 MOIyLIapus U IpKU€E 3BE3/IbI.

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

Du3nYecKUil NPAKTUKYM.

Crioco0b! n3MepeHus PU3NYECKUX BEJIMUYUH C UCIOJIb30BAHUEM aHAJIOIOBBIX U LU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MepeHMH  ¢u3mdeckux BenuuuH. OlLleHKa TpaHHuIl
IIOTPELIHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEpPEHMH, MCCIEJOBaHUN 3aBUCUMOCTEH  (PU3MYECKHX
BEJIMYMH, IIPOBEpPKA IMPEAJIOKEHHBIX T'MIOTE3 (BBIOOP M3 pabOT, ONMCAHHBIX B TEMaTHYECKHUX
paszenax «Y4eHU4eCKUi 3KCIepUMEHT, J1a00paTOpHbIE pabOThl, TPAKTUKYM»).

O0o0maroniee NOBTOpPeHUeE.

OO0oOumenne W cucTeMaTH3alus — COAEp)KaHMs  pas3fieloB  Kypca  «MexaHHKay,
«MonekynsipHass (pu3nKa ¥ TEPMOJUHAMUKA», «DJNEKTpoauHaMuka», «KonebaHnus u BOJHBI,
«OCHOBBI  CHEIMAJIBHOM TEOPHUM OTHOCUTENIbHOCTHY», «KBaHTOBas Qu3nka», «IIEMEHTHI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp (u3MKM M acTpOHOMMHM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
THYECKOH cdepax MeATETbHOCTH 4YeNOoBEeKa, poiib M MecTo (M3UKH M aCTPOHOMHH B
COBPEMEHHOM HAay4yHOM KApTUHE MHpa, 3HAYCHUE ONMCATEIbHOW, CHCTEMATU3UPYIOILEH,
OOBSICHATENIBHOM M MMPOTHOCTHYECKON (DYHKIHIA (pr3HUecKor TEOpHH, pOib PU3UIECKON TEOpUHr
B (hopMUPOBaHUM MpEACTaBICHUN O (PU3NUECKON KapTUHE MHMpa, MECTO (PU3UYECKON KapTHUHBI
MUpa B 0011EM psAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTABICHUN O IPUPOJIE.

Me:xnpeaMeTHbIE CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéHHOro ypoBHs B 11 Kilacce OCYIIECTBISIETCS C yIETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3e C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

MesicnpeOmemHuvie noHAmMUA, C6A3AHHbBIE C UYUEHUEM MEMO006 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (hakT, rumores3a, (Qu3Mueckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAaHUE, MOJIEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIIbLHBIE
npuOopsbl, nudposas 1adopaTopusl.

Mamemamuka: perieHre cucTeMbl ypaBHeHui. Tpuronomerpuueckue GyHKIUU: CHHYC,
KOCHUHYC, TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BEeKTOphl M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKE€HHE BEKTOPOB. IIpoM3BOJHBIE 3JIEMEHTapHBIX (DYHKIIMM.
[Tpu3Haku no100Ms TPEYroabHUKOB, OIPEEICHNE TUIOIAIU TUIOCKUX QUTyp U 00bEMa Ted.

Buonozua: >nextpuyeckue sBIEHHS B KMBOH Npupoje, KoyiebaTenbHble IBUKEHUS B
JKUBOM  TNpUpoAE,  DKOJOTMYECKHWE  PUCKM  TpU  TIPOU3BOACTBE  AJIEKTPOIHEPIHH,
JIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOWIEH Cpelpl, YyJIbTPa3ByKOBas JMArHOCTUKA B
MEAMIIMHE, ONITUYECKHUE SIBICHUS B )KUBOM MpUpPOE.

Xumusa: CTpOCGHHE aTOMOB M MOJIEKYJ, KPUCTAJZIMYECKas CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOMN peIIETKH, CIIEKTPaIbHbIN aHAIH3.

T'eozpachua: marHuTHBIE TONMIOCA 3€MIIM, 3aJIe)KW MAarHUTHBIX Py, (POTOCHEMKA 3EMHOM
MMOBEPXHOCTH, ceiicmorpad.

Texnonozua: NpUMEHEHNE NTOCTOSHHBIX MarHUTOB, AIEKTPOMAarHUTOB, JIEKTPOABUTATENb
Sxobu, reHepaTop MEPEMEHHOIO TOKa, HWHAYKLIMOHHAs Tedb, JMHUM DJeKTpoliepenad,
ANIEKTPOABHUraTeNb, pajap, paaAUONPUEMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-meus,
yIbTpPa3ByKOBasi JIMAarHOCTMKAa B TEXHHKE, MPOEKIMOHHBIA ammapar, BOJIOKOHHas OITHKA,
coJIHeyHast OaTapesi, CIIyTHUKOBbIE PUEMHUKH, SJI€pHAsi YHEPTeTUKA U HKOJIOTUUYECKUE ACTIEKThI
€€ pa3BUTHSL.



ITNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O ObPA3OBAHMAJIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3y/bTaThl OCBOCHMs yueOHOro mpeamera «DU3uKay J0JKHBI OTpaxaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULIMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OPHEHTAlMi, IO3UTHBHBIX BHYTPEHHUX
yOeXKIEeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHHMCKOTO  OOILECTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE Pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIC B YACTH:
rPa’KIAHCKOr0 BOCIIUTAHMSA:
c(OPMHPOBAHHOCTh T'PAXKITAHCKOW MO3UIUHN O00YYArOIIErocsi Kak aKTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00I1eCTBa;

OPUHATHE TPAJUIMOHHBIX  OOLICYEIIOBEUECKUX TyMAaHHUCTUYECKUX M JE€MOKPAaTHYECKHX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO [ESTEIbHOCTh B MHTEpecax TIpakJaHCKoro oOIIecTBa,
y4acTBOBAaTh B CaMOYIPABJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;

YMEHHUE B3aMMOJICHCTBOBAThH C COLMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C UX (QYHKIUSAMU U
Ha3HAUYCHUEM;

TFOTOBHOCTb K T'YMaHUTAapHOH U BOJIOHTEPCKOM J1€ATEILHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUS:

c(OpMUPOBAHHOCTh POCCUMCKON I'PaX/1aHCKON UAEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTIDKEHHUSM POCCHICKHX YYEHBIX B
o0acTi PU3MKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CHOCOOHOCTh OLIEHMBATh CHUTYallUI0O W TNPUHUMATh OCO3HAHHBIE PELICHMs, OPHUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U [IEGHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUEHOTO;
OCO3HAHHE JIMYHOTO BKJIAJIa B TIOCTPOECHUE YCTOMUNBOTO OYIyIIETO.

ICTETHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpY, BKJIIOYas ICTETUKY HAyYHOI'O TBOPYECTBA, IMPHCYILEro
¢du3nueckoil Hayke.

TPYAOBOI0 BOCIIUTAHMA:

UHTEpeC K Pa3IM4HbIM cepam NpodecCHoHaNbHOM eATeIbHOCTH, B TOM YHCIE CBSI3aHHBIM C
¢u3uKOi M TEXHMKOW, yMEHHE COBepLIaThb OCO3HAaHHBIM BBIOOp Oynymied mpodeccun u
peann30BBIBaTh COOCTBEHHBIE )KU3HEHHBIE TIJIAHEI,

TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHHIO M €amMOOOpa30BaHUIO B oOJacTH (PU3MKH Ha
HPOTSKEHUH BCEH JKU3HU.

IKOJIOTHYECKOT0 BOCIIMTAHUS:

c(OPMHPOBAHHOCTh ~ JKOJIOTMYECKOM  KYJIBTYphl, OCO3HAaHHE TIJO00aJBbHOIO  XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;

IUIAaHUPOBaHHUE M OCYIIECTBICHHE JCUCTBUI B OKpY)KAIOLIEH cpele Ha OCHOBE 3HAHUS Iesei
YCTOMYUBOTO Pa3BUTHS YETIOBEUECTBA;

pacuIpeHre OIbITa JESTETLHOCTH YKOJOTHUYECKOW HAIpaBICHHOCTH Ha OCHOBE WMEIOIINUXCS
3HaHUU 1o (pu3MKe.

LHEHHOCTH HAYYHOI'0 O3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
buznyeckoil HayKu;



OCO3HAaHUE IICHHOCTHU H&Y‘-IHOﬁ ACATCIIbBHOCTH, TOTOBHOCTHL B HNPOHCCCC HUIYUCHUS (I)I/ISI/IKI/I
OCYHICCTBJIATE MPOCKTHYIO U UCCIICAOBATCIIBCKYIO ACATCIIBHOCTh HHAUBUAYAJIBHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jloruveckue 1ecTBUA:

caMoCTOsITeNIbHO  (OPMYyNIMPOBaTh M aKTyaJu3UpoBaTh MpoOjeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPENIETATh eI ACSITEIIbHOCTH, 33/1aBaTh MapaMETPhl U KPUTEPUU UX JIOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PM3NUCCKUX SBICHUSX;
pa3pabaThiBaTh IUIAH PELIEHUS MPOOJEeMbl C YYETOM aHaIM3a UMEIOIIUXCS MaTepUAIbHBIX U
HEMaTepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YyJbTATOB LEISM, OLICHUBATh
PUCKH MOCIEACTBUHN AESITEIBHOCTH;

KOOPJIMHUPOBATh M  BBINOJHATH pabOTy B  YCJIOBUSX pEAIbHOTO, BHPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATHBHOE MBILUICHUE MPU PEIICHUH KM3HEHHBIX MPOOJIEM.

ba3oBble ucciiegoBare/ibCKue AeCTBUSA:

BJIQ/IETh HAYYHOUW TEPMHHOJIOTHEH, KIIFOUEBBIMH MOHATHSAMHI U METO1aMU (PU3MUYECKOI HAYKU;
BJIa/IETh HAaBbIKAMHU y4eOHO-UCCIIEI0BATENLCKON U TPOEKTHOM J1eATeIbHOCTH B 007acTH (PU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIOMCKY METOJOB pelIeHus 3aaad
(U3UYECKOTO CoJIep KaHusl, TPUMEHEHUIO PA3IMYHBIX METO/I0B IMO3HAHMS;

BJIAJETh BUJAMHU JCATEIBHOCTH IO IOJIYYEHUIO HOBOI'O 3HAHUS, €ro HWHTEPHpPETalNH,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B PA3IMYHBIX YUYEOHBIX CHUTYyallUsX, B TOM YHCIE MpH
CO3JIJaHUHU Y4EOHBIX MTPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIATH IPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTYaJIM3UPOBATH 3a/1a4y, BbIJIBUIaTh TMIIOTE3Y €€
pElIeHus, HaXOIUTh apIryMEHTHI JJIs 10KAa3aTeIbCTBA CBOMX YTBEPKICHUM, 3a1aBaTh MapaMeTphbl
Y KpUTEPUU PEIICHUS,

aQHAJIM3UPOBATH MOJYUYEHHBIE B XOJ€ PELICHUs 3aJa4l Pe3yJIbTaThl, KPUTUUECKH OLIEHUBATh MX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3a7aud B 00pa30BATENBbHON NEATEIHHOCTH, B TOM
qHclie PU U3YYeHUU (DU3HKY;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTH 3HAHUSA 10 (PU3UKE B MPAKTUUECKYIO 001aCTh )KU3HEEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINEe aTbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BJIQ/IETh HAaBBIKAMU TMOJy4YeHUs UHpopMau GU3NIECKOTO COACPKAHUS U3 UCTOUHUKOB Pa3HBIX
THTIOB, CaMOCTOSITEIBHO OCYIIECTBISATh TMOWCK, aHaJW3, CHCTEMATHU3AIMI0 U WHTEPIPETAIHIO
uH(GOpPMAIIUU PA3INYHBIX BHIOB U (OPM MPEACTABICHUS;

OIICHUBATH JJOCTOBEPHOCTH MH(OPMAITNH;

WCIIOJIB30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B pEUICHUU
KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX M OPraHU3allMOHHBIX 3a/Ja4 C COOI0JICHHEeM TpeOoBaHUM
DPrOHOMUKHU, TEXHUKU OE30MAaCHOCTU, TUTHEHBI, PECYPCOCOEPEKEHUS, TPABOBBIX U ITHUECKUX
HOPM, HOPM HH(GOPMAITMOHHON O€30MTaCHOCTH;



CO3/aBaTh TEKCTHl (PM3MUECKOTO CONEPKaHUS B PA3NUYHBIX (opMmaTax ¢ yu€TOM Ha3HAUYCHUs
uH(pOpMallMl W LEJIeBOW ayAUTOpUM, BBIOMpas ONTHUMAIbHYIO (OpMY MpeICTaBICHUS U
BU3YaIM3al1H.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (DU3UKH U BO BHEYPOUHOM NEATEIHHOCTH;

pacmo3HaBaTh MPEANOCHIUTKA KOH(MDIMKTHBIX CUTYAIMi U CMATYATh KOH(QIUKTHL;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C MCIIOJIb30BAHUEM S3BIKOBBIX CPEJICTB;
MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHTHOW U WHANBUIYAILHON paOOTHI,

BEIOMpATh TEMATUKy W METOJbl COBMECTHBIX MACHCTBHA C Y4€TOM OOIIUX HMHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 4iI€Ha KOJUIEKTHBA,

MIPUHUMATH LIEJIM COBMECTHOM JEATENbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH JCUCTBUS 110
€€ JOCTH)KCHMIO: COCTaBIATH IUIAH JEUCTBUHM, pACHpPENENATh pPOJU C Y4ETOM MHEHUU
Y4aCTHUKOB, OOCYXKIaTh Pe3yJIbTaThl COBMECTHON pabOThI;

OLICHMBATh KayeCTBO CBOETO BKJAJa M KAXJOTO YYaCTHHKA KOMaHJbI B OOIIUI pe3yabTar 1o
pa3paboTaHHBIM KPUTEPUSM;

npejjiaraTh HOBBIE IIPOEKThI, OLEHUBATh HAEH C NO3WLUUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETHUECKOE MOBEICHUE B PA3IUYHBIX CUTYAIUAX, MPOSBISATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITUATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC y4eOHbIE 1eiiCTBUSA

Camoopranusaunus:

CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO JAESITENbHOCTh B O0NacTu (U3HKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYINPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH pEIIEHUs pPACYETHBIX M KA4YEeCTBEHHBIX 3ajay, IUIaH
BBITTOJIHEHUSI MPAKTHUYECKOH paboThl ¢ y4ETOM HMMEIONIMXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacumpsaTh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOUYTCHUN;

JIeNiaTh OCO3HAaHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0sd OTBETCTBEHHOCTh 3a
pelIeHue;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (HOPMHUPOBAHUIO U MPOSBICHUIO IPYAULUU B 00sacTH (U3HUKH, TOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYyallMsiIM, BHOCHUTb KOPPEKTHBBI B JEATEIHHOCTh, OIICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISIM;

BJIQ/ICTh HABBIKAMHU TO3HABATENHHON pedIeKCUM KaK OCO3HAHHS COBEpIIAeMbIX ACUCTBUN WU
MBICIIUTENIbHBIX MTPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;

MCIIONIE30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKH CUTYallui, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 0 UX CHIXKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3E PE3YNIbTATOB JIEATEIbHOCTH;

MPUHUMATH CeOsl, TOHMMasi CBOM HEIOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI PYTUX MPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mpouecce nocTtuxkeHHs JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMSI MPOTpaMMbl MO (U3MKE IS
YPOBHSI CpeAHEro obuiero oopa3oBaHusi y OOYUYaIOUIMXCSl COBEPILIEHCTBYETCS IMOIMOHAIbHBIN
WHTEIJIEKT, MPEANOoIaralonuii ChopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIETO CIOCOOHOCTh TIOHHMMATh CBOE SMOIMOHAJIBLHOE COCTOSIHHE,
BUJIETH HAMPABJICHUSI PA3BUTHS COOCTBEHHOM YMOIMOHATBHON Cephl, ObITH YBEPEHHBIM B ce0€;



CaMOPETYJIMPOBaHUs, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTH 32
CBOE TOBE/IEHHUE, CIOCOOHOCTh aaNTHPOBATHCA K SMOIMOHAIBHBIM U3MEHEHHSM U TIPOSBIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMH, BKIIOYAIOIIEH CTPEMIIEHHE K TOCTIKECHHIO LIENU M YCIIEXY, ONTHMU3M,
MHHUIUATUBHOCTh, YMEHHUE EHCTBOBATH, ICXOSl U3 CBOMX BO3SMOKHOCTEH;

OMIIATUH, BKIIOYAIOMIEH CHOCOOHOCTh MOHMMATh SMOIMOHAIBLHOE COCTOSHUE JpPYTuX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHHUS, CIIOCOOHOCTD K COUYYBCTBHUIO M COTIEPEIKUBAHUIO;
COIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAaMBATh OTHOLICHUS C JPYTUMH
JFOJIBMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3pemaTb KOH(IUKTHL

I[TPEAMETHBIE PE3YJIBTATEHI

K xonny oOyuenust B 10 knacce npeaMeTHbIE Pe3ylbTaThl HAa YriIyOJIEHHOM YpOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHU:

MOHUMATh POJIb (U3UKUA B SKOHOMHUYECKOH, TEXHOJIOTUYECKOH, SKOIOTUIECKON, COMAIbHON U
ATHYECKON cdepax AEATEIbHOCTH YEIOBEKa, POJb M MECTO (M3UKU B COBPEMEHHON HaydyHOU
KapTHHE MHUpA, 3HAYCHHE ONMCATENbHOM, CHCTEeMAaTU3UPYIOIIEH, OOBACHUTENbHONH U
IPOTHOCTUYECKON (GYHKIMHA (PU3HYECKOW TEOpHUH — MEXaHHWKH, MOJIKYJSIPHOH (U3HMKH W
TEPMOJIMHAMMKH, POJib (U3NYECKON Teopuu B (OPMHPOBAHUU NpPEACTaBICHUN O (PU3MUECKOi
KapTHUHE MUPAa;

pasinyath yCJIOBUS HPUMEHUMOCTH Mojeled (U3HYECKHX Tel M IPOLECCOB (SBICHUH):
UHepLHaibHas cucTeMa OTcuéra, aOCoNMIOTHO TBEPAOE Telo, MaTepuajbHas TOUKa,
PaBHOYCKOPEHHOE JIBIDKEHHE, CBOOOJHOE TaJeHHe, aOCONIOTHO ympyras aedopmarus,
abCOJIIOTHO yNpyroe M aOCOJIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJENM Tra3a, XHUJIKOCTH U
TBEPAOro (KpUCTAJUIMUECKOTO0) Teja, WACalIbHBIA ra3, TOYEUHbI 3apsi, OJHOPOIHOE
JNEKTPUYECKOE TT0JIE;

paznuuath ycioBHs (TpaHMIlbl, 00JIACTH) NMPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, MOHHUMATH
BceoOUMil xapakrep QyHAaMEHTaIbHBIX 3aKOHOB U OIPAaHUYEHHOCTh MCIOJIBb30BAHUS YaCTHBIX
3aKOHOB;

AQHAIN3UPOBATh U OOBSCHATH MEXaHWYECKHE IPOLECChl M SBJICHMS, HCIOJIb3ysl OCHOBHBIE
MOJIOKEHUS W 3aKOHbl MEXAaHHUKU (OTHOCUTEIBHOCTh MEXAHWYECKOIO JIBUXKEHHUS, (OPMYIIbI
KMHEMaTUKU paBHOYCKOPEHHOTO JBI)KEHHUs, NpeoOpazoBaHus ['amunes uisi CKOpocTH U
nepeMenieHys, 3akoHbl HbroTOHA, MPUHLIMI OTHOCHUTENBHOCTH ['anmmies, 3aKOH BCEMHMPHOIO
TATOTEHUS, 3aKOHbl COXPAHEHUS UMIIYJIbCa M MEXaHWYECKOW SHEPTuu, CBsI3b pabOThl CHIIBI C
U3MEHEHHEM MEXaHWYECKOM SHEpruM, YCJIOBUS paBHOBECHs TBEPAOro Tena), MpPU STOM
UCIIOJIb30BaTh MaTEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBHUSI MPUMEHHUMOCTH
Gu3nUecKux 3aKOHOB: MpeoOpa3oBaHuil [anmies, BTOpOro M TpeThero 3akoHOB HbIOTOHa,
3aKOHOB COXPaHEHUs UMITYJIbCa M1 MEXaHUYECKON IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
aHAJTM3UPOBATh U OOBACHATH TEIJIOBBIE MPOLIECCHI U SIBIECHUS, UCIIOJIb3Ys] OCHOBHBIE TOJIOXKEHUS
MKT 1 3aKOHBI MOJIEKYJISIPHOHM (PU3UKH U TEPMOJIUHAMUKH (CBSI3b AABICHHS UEAJIHHOTO Ta3a Co
CpeIHEeW KMHETUYECKON SHEPruel TEIUIOBOrO JBMKEHUS W KOHLEHTPALMEH €ro MOJIEKYII, CBA3b
TEMIIEPATYPHI BEIIECTBA CO CPEIHEN KNHETUUECKON SHEPTUEN TEMIOBOTO IBUKEHUS €r0 YacTHUll,
CBSI3b JIaBJICHUS HJI€ATbHOIO T'a3a ¢ KOHLEHTpAlKel MOJIEKYN U ero TeMIlepaTypoi, ypaBHEHUE
MenpaeneeBa—Knanelipona, nepBblii 3aKOH TEPMOJUHAMMKH, 3aKOH COXPAaHEHMsI DHEPIUU B
TEIUIOBBIX IIpolleccax), MpHU HSTOM HCIIOJIb30BaTh MaTEMaTHUECKOE BBIPAKEHHE 3aKOHOB,
YKa3bIBaTh yCJIOBHsI IPUMEHUMOCTH ypaBHeHUsI MenneneeBa—Kuanelipona;

AQHAIU3UPOBATh U OOBACHATH IJIEKTPUUYECKUE SIBJICHUS, MCIOJb3Ysl OCHOBHBIE IMOJOXKEHUS U
3aKOHBI 3JEKTPOAVMHAMHMKHU (3aKOH COXpaHEHMs JJIEKTpUYECKOro 3apsana, 3akoH KyroHa,
NOTEHLUAIBHOCTD JIEKTPOCTATHUECKOTO IOJIsI, IPUHLUI CYIIEPIIO3ULIUHU IEKTPUUECKUX TTOJIEH,



MpU 3TOM YyKa3blBas YCJIOBUS MPUMEHUMOCTU 3akoHa KyloHa, a Takke MPakTUYECKH Ba)KHbIC
COOTHOLIEHUS: 3aKOHbI OMa U1l y4acTKa LENH W Ui 3aMKHYTOM 3JIEKTPUYECKOM LIENH, 3aKOH
Jxoyns—Jlenna, mpaBuia Kupxroda, 3akonsr @apajes 17 d7IeKTPoan3a);

OMKCHIBATh (PU3NYECKHE MPOLECCHl U SBICHUS, UCIONIB3YS BEIMYUHBI: MIEpEMEIEHUE, CKOPOCTb,
YCKOPEHHME, UMITYJIbC T€JIa U CHCTEMBI TE€Jl, CWJIa, MOMEHT CHJIbI, JaBJIECHUE, MOTCHIUAIbHAS
SHEpPrus, KNHETUYEeCKas SHEPIusi, MeXaHu4yeckasi SHeprus, paboTa CUjbl, LIEHTPOCTPEMHUTEIHLHOE
YCKOPEHHE, CWJIA TSKECTH, CHJIA YIPYTOCTH, CHJIA TPEHUS, MOLITHOCTb, SJHEPIUs B3aUMOACUCTBUS
Tena ¢ 3emnéil BOMU3U e€ MOBEpXHOCTH, SHEPTHUs YIpyroil nedopManuy Npy>KUHbI, KOJIUYECTBO
TEIUIOTHI, a0CONIOTHAs TeMIeparypa Teia, paboTa B TEpMOJMHAMUKE, BHYTPECHHSS SHEPIrUs
UJeabHOTO OJIHOATOMHOTO Ta3a, paboTa WAeaIbHOTO ra3a, OTHOCUTENbHAS BIAXKHOCTh BO3/yXa,
KII/I naeanpHOro TEmIOBOrO ABUIATENIS; JIEKTPUUECKOE MOJIE, HAMPSKEHHOCTD JIEKTPUUECKOTO
NOJIs, HAOpsDKEHHOCTh MOJIsi TOYEYHOrO 3apsja WM 3apsKeHHOro Ilapa B BakKyymMeé U B
JUDJICKTPUKE,  IMOTEHUWAl  JJIEKTPOCTaTUYECKOrO0  IOJsA,  Pa3HOCTb  ITOTCHIUAJIOB,
3JIEKTPOJBIKYIAsl CHJIA, CHJIa TOKA, HAIPSIKEHUE, MOUIHOCTh TOKA, 3JEKTpUYEeCcKas EMKOCTh
IIJIOCKOTO KOHJIEHCATOPa, COIIPOTUBIICHUE YYACTKA LIENU C MTOCJIEI0BATEIbHBIM U I1apaJlIeIbHBIM
COEIMHEHUEM PE3UCTOPOB, FIHEPTHUA FIEKTPUUECKOTO OIS KOH/IEHCATOPA;

OOBSICHATE OCOOCHHOCTH NPOTEKaHWA (U3NYECKUX SBICHHNA: MEXaHHYECKOE JBIKCHHE,
TEIUIOBOE JBM)KEHME YACTHI] BELIECTBAa, TEIJIOBOE pPaBHOBECUE, OpPOYHOBCKOE JIBUKEHHE,
mubdy3usa, ucnapeHue, KUNEHHE ¢ KOHJEHCAlMs, I[UIaBJIeHHE U  KPUCTAJLTU3alus,
HaIIPaBJIECHHOCTh TEIUIONEpENaut, JJIEKTPU3alUs TeJl, SKBUIIOTEHUIMAIbHOCTh ITOBEPXHOCTU
3aps’KEHHOI0 MTPOBOJIHUKA;

POBOJIUTHh HCCIICOBAaHUE 3aBHCUMOCTH OJHOW (DU3MYECKOH BEIHMYMHBI OT JPYrod
MCIIOJIb30BAaHUEM IMPAMBIX H3MEPEHHUM, IPU 3TOM KOHCTPYHPOBaTh YCTAaHOBKY, (PMKCHpPOBATbH
pe3yNnbTaThl MOMYYEHHOW 3aBHUCUMOCTH (DU3MUYECKUX BEIWYMH B BUAEC TIpadUKOB C YYETOM
a0COJIIOTHBIX MOTPELTHOCTEN U3MEPEHUH, AeTIaTh BBIBOBI IO PE3YJIbTaTaM UCCIIECIOBAHNS;
MPOBOANTH KOCBEHHBIE U3MEPEHHS (PU3NYECKUX BEIMYUH, NMPH 3TOM BBIOMPATH ONTHUMAIbHBIN
METOJI M3MEpEHHs, OIEHUBATh AaOCOJIOTHBIE M OTHOCHUTEIbHBIC MOTPEIIHOCTH MPSAMBIX U
KOCBEHHBIX U3MEPEHHUN;

IIPOBOAMTH OIBITHI MO IPOBEPKE MPEIIOKEHHOW THUIIOTE3Bl: IUIAHUPOBATh HKCIEPUMEHT,
coOupaTh SKCIEPUMEHTABHYIO YCTaHOBKY, aHATM3UPOBATh MOJTYYEHHBIE Pe3yJIbTaThl U JeNaTh
BBIBOJ| O CTaTyCe MPEUI0KEHHON TUIIOTE3B;

coOuro1aTh IpaBuia 0€30MacHOro TpyJa NMpU MPOBEJCHUM MCCIEOBaHUI B paMKax y4eOHOro
HKCIEPUMEHTa, MPAKTHUKyMa U Y4eOHO-MCCIEIOBATENbCKOM M TPOEKTHOW JEATENIBHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHuUS;

pewiath pacu€THble 3a/laud C SBHO 3aJaHHOM M HESBHO 3aJaHHON (U3MUECKOW MOJIENbIO: Ha
OCHOBaHMM aHajJM3a YCJIOBHUS OOOCHOBBIBATH BHIOOp (U3MYECKON MOJENH, OTBEYaroLIeH
TpeOOBaHUSAM 3a/ayd, NPUMEHATH (OPMYJbl, 3aKOHBl, 3aKOHOMEPHOCTM U MOCTYJaThl
¢u3nueckux Teopuil MpU HCIOJNB30BAaHUM MaTEeMAaTHYECKMX METO/J0B pelIeHus 3ajad,
IIPOBOJNUTH pacy€Tbl HAa OCHOBAaHUM HMEIOIIMXCA [AHHBIX, aHAJIU3UPOBATh pPE3YNbTAThl U
KOPPEKTUPOBAaTh METO/IbI PEIICHUS C YUETOM MOJIyYEHHBIX PE3YJIbTaTOB;

pelaTh KayecTBEHHbIE 3aJauu, TPeOYIoLIe NMPUMEHEHHUs 3HAHUM M3 pa3HbIX pa3esioB Kypca
¢u3uKy, a TaKKe WHTETpallud 3HAHWM W3 JAPYIMX NPEIMETOB €CTeCTBEHHO-HAYYHOTO IIMKIIA:
BBICTPAMBATh JIOTMYECKYIO IIENOYKY pacCyXJ€HUH C ONOpoM Ha W3YyYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHHUS;

UCTOJIb30BaTh TEOPETUYECKHE 3HAaHUS JUII OOBACHEHHMS OCHOBHBIX IPHHLMIOB pabOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MPUBOUTH MPUMEPHI BKIIAJ]a POCCHICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPY’KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;
AQHAIM3UPOBATh M OLEHUBATh IOCIEJICTBUS OBITOBOW W MPOM3BOACTBEHHON J€ATEIbHOCTU
YEJIOBEKa, CBSI3aHHOW ¢ (PM3MUYECKUMU TPOIIECCAMH, C TTO3UIIMA IKOJIOTHYECKON O€30MacHOCTH,



MPEJICTABICHUA O PAIlMOHATBLHOM TMPUPOONOIH30BAHUH, a TaKXKe PasyMHOM HCIIOIh30BAaHUHU
JOCTHDKEHUH HAyKH Y TEXHOJIOTHI JIJIS TaTbHEHIIIETO pa3BUTHS YEIIOBEYECKOTO OOIIECTBA;
MPUMEHSTh pPAa3JIMYHbIE CIOCOOBI PA0OTHI ¢ HWHpOpMANUEH (U3HUUECKOTO COACPKAHUS C
UCTIOJIb30BAHUEM COBPEMEHHBIX HMH(OPMAIIMOHHBIX TEXHOJIOTHH, IMPH ASTOM HCIOJIb30BaTh
COBpEMEHHbIC HH(OPMAIIMOHHBIC TEXHOJOTUU IS IOWCKA, MEepepaboTKU U TPEabSIBICHUS
y4eOHON ¥ HAyYHO-TIONMYJSAPHOH HMH(OPMAIMU, CTPYKTYPUPOBAHHS W HHTEPIPETAIHH
uH(pOpMaIlMK, TIONYYCHHOW U3 Pa3jMYHBIX HCTOYHUKOB, KPUTHUYECKH aHAIU3UPOBATH
NoJy4aeMyro HH(OpMAIHIO 1 OIICHUBATh €€ JJOCTOBEPHOCTh KaK HA OCHOBE MMCIOIIUXCSI 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIN3a UCTOYHUKA HHPOPMAIIHH,

NPOSIBJIATE OPTaHU3AIMOHHBIE W TI03HABaTEIIbHBIC YMEHHsI CaMOCTOSTEIBHOTO IMPHOOPETCHUS
HOBBIX 3HAHHH B MPOIIECCE BHIITOJHEHUS IPOCKTHBIX U Y4€OHO-MCCIIEI0BATEIBCKUX PadOT;
paboTaTh B TpyIIE C HCIOJHEHHWEM pPa3MYHBIX COIUAIBHBIX pOJICH, IMJIAHUPOBATH PabOTY
TPYIIBI, PAlMOHAIBHO PACHPENENATh NeATEIIbHOCTh B HECTAHAAPTHBIX CUTYAIHSIX, aJeKBATHO
OILICHUBATh BKJIAJ] KAXKIOTO M3 YIaCTHUKOB IPYIIIBI B PEIICHUE PACCMATPHBACMOM ITPOOIIEMBIL;
MPOSIBIISATE MOTHBAIMIO K Oyaymield mpoecCHOHANBHON IEATCIBHOCTH IO CHEIUATBHOCTSIM
(U3HKO-TEXHUYECKOTO MPOQIIIS.

K konny oOyuenus B 11 Knacce npeIMeTHbIE Pe3yiabTaThl Ha YriayOlIEHHOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHUI:

NOHUMATh POJIb (U3UKA B SKOHOMHUYECKOH, TEXHOJIOTUYECKOH, COIHMAIbHOW W ITHUYECKON
cdepax IesTeTbHOCTH YeIIOBEeKa, POJIb U MECTO (PM3UKH B COBPEMEHHOW HAYYHOU KapTHHE MUDA,
pOJIb  AaCTPOHOMHUM B IPAKTUYECKOM [JEATEIBHOCTH 4YEJIOBEKA W JAIbHEHIIEM HaydHO-
TEXHUYECKOM pa3BUTHUH, 3HAUEHUE OIMCATENIbHOM, CUCTEMAaTU3UPYIOLIEH, OOBSCHUTENbHON U
IPOTHOCTUYECKON (GYHKUUH (U3NYECKON TEOpUU — 3JIEKTPOAMHAMHKH, CIELHUATIbHONW TEOpHU
OTHOCHUTEJIBHOCTH, KBaHTOBOW (u3uku, ponb ¢uzndeckoid Teopun B  (HOPMHPOBAHUU
npecTaBiIeHuit 0 PU3NYECKON KapTUHE MUpa, MECTO (PM3UUECKOM KapTHHBI MUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEJICTABICHUN O IIPUPOJE;

pasnnyarh yCJIOBUS HPUMEHUMOCTH Mojened (U3NYECKHX Tel M IPOLECCOB (SBICHUH):
OJTHOPOJTHOE DJIEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE TMOJIs, TapMOHMYECKHE KojeOaHus,
MaTE€MaTUYeCKUl MAasATHHUK, WJICAIbHBIM NPYKUHHBII MAasATHHK, TIapMOHHYECKHE BOJIHBI,
ueanbHbI KoneOaTenbHBIH KOHTYp, TOHKas JIMH3a, MoJielell aroma, aTOMHOIO sapa u
KBAHTOBOM MOJICITH CBETA;

pasnuyath yciaoBHs (TpaHMIbI, 00JacTH) MPUMEHMMOCTH (DPU3MYECKMX 3aKOHOB, MOHUMATh
BceoOIuMi xapakTep (pyHIaMEHTaIbHBIX 3aKOHOB M OTPAaHUYEHHOCTh MCIOJIb30BAHUS YACTHBIX
3aKOHOB;

aHAJTM3UPOBATh U OOBACHATH AJIEKTPOMArHUTHBIE MPOLECCHl M SBJICHUS, MCIOJB3YsI OCHOBHBIE
MOJIO)KEHUS U 3aKOHBI JJIEKTPOJMHAMUKU U CIEUUATbHOM TEOPUU OTHOCUTEIBHOCTU (3aKOH
COXpaHEHHUs DJIEKTPUUYECKOro 3apsaa, cuina Ammepa, cuna JIopeHna, 3aK0H 3JI€KTPOMarHUTHON
uHayKIuY, npaBmwio Jlenna, csizp DJIC caMOMHAYKIIMU B DJIEMEHTE AJICKTPUYECKOM IEMH CO
CKOPOCTBI0 H3MEHEHUs CHUJIBl TOKA, IIOCTYJIAThl CIELUAIbHOM TEOPUH OTHOCUTEIBHOCTU
OHIITeHA);

aHATM3UPOBaTh U OOBSCHATH KBAaHTOBBIE IPOLIECCHl M SIBICHUS, HUCHOJNb3Yys IOJOXKEHUS
KBaHTOBOHM ¢u3uku (ypaBHeHue DWHIITEHHA 111 PoTod(dekra, mepBblii U BTOPOH MOCTYIATHI
bopa, mnpuHnum cooTHomeHUs1 HeomnpenaenéHHocTe ['eizenOepra, 3akOHBI COXpaHEHUS
3apsiIOBOIO M MAacCOBOIO YHCENl U DHEPIUU B SAJEPHBIX PEAKLUAX, 3aKOH PaJMOAKTUBHOIO
pacmnaza);

ONHUCBHIBATh (PU3MYECKHE TMPOLECCHl W SBICHHS, HCIOIb3Ysl BEJIWYHMHBI: HANpsHKEHHOCTh
JJIIEKTPUYECKOr0 IOJIs, IOTEHLHMAI JJIEKTPOCTaTUYECKOrO IIOJIsI, Pa3HOCTb IIOTECHIMAJIOB,
AIIEKTPOJBIIKYILAS CWJIA, WMHAYKIMS MarHUTHOTO IIOJIS, MarHUTHBIM MOTOK, cuja Awmrepa,
UHIYKTUBHOCTb, DIEKTPOABUXKYIAs CHJIA CAMOMHAYKIUHW, DHEPrHUsl MArHUTHOIO IIOJIA



IPOBOJHHUKA C TOKOM, PEISTUBUCTCKUN MMITYJIBC, TTOJIHASL SHEPTUs, SHEPTUsl MOKOSI CBOOOIHOM

YaCTHUIIBI, SHEPTUS K UMITYJIbC (POTOHA, MACCOBOE YHCIIO ¥ 3apsi Spa, SHEPTHUS CBSI3H SIPa;

OOBSICHATh OCOOCHHOCTH NPOTEKAHUS (PU3MUECKUX SBICHUI: AJIEKTPOMArHUTHAs WHIIYKIIHA,

CaAaMOMHYKIMS, Pe30HAHC, HHTEPEPEHIIUS BOJH, AU(PAKIHUs, TUCIIEPCHs, TIOJTHOC BHYTPCHHEE

oTpaxkenue, Gorodnekrpudeckuii 3pdekt (porodddexr), anbda- u d6era-pacnaapl saep, ramMmma-

U3JIy4eHUE siiep, GU3NIEeCKUe TPUHIIMITBI CIEKTPATBHOTO aHAIN3a U pabOTHI Jla3epa;

OTIpeNeNIATh HApaBICHNUE MHIYKIWN MAarHUTHOTO IOJIS TIPOBOJHHUKA C TOKOM, CHJIBI AMIlepa U

cuiibl JIopeHna;

CTPOUTH M300pAKECHHE, CO3aBaEMOE TUIOCKHM 3€PKAJIOM, TOHKOM JIMH30M, U PACCUUTHIBATH €ro

XapaKTEPUCTHKH;

IPUMEHATh OCHOBOIIOJIATAIONINE ACTPOHOMUYECKHUE TOHATHUS, TEOPUU M 3aKOHBI JUIS aHAIIN3a U

00BsicHeHUS! (PU3MYECKHX MPOIECCOB, NMPOMCXOIAMNX B 3BE3AAX, B 3BE3AHBIX CHUCTEMax, B

MEXTaJITAKTHYECKOM Cpe/ie; NBUKCHUSI HEOSCHBIX Tell, SBOJIIONNY 3BE3 1 BeeneHHo;

IPOBOJUTH HCCIICOBAHUE 3aBHCUMOCTEH (PU3MUECKUX BEIMYMH C HCIOJIB30BAaHHEM MPSIMBIX

U3MEPEHUH, MPH ATOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHpOBATH Pe3yJbTAThI IMOIY4YECHHON

3aBUCUMOCTH (DU3MYECKMX BEIMYHMH B BHJE TPaGHUKOB ¢ y4ETOM aOCOIIOTHBIX MOTPEIIHOCTEH

U3MEpPEHUH, IeNIaTh BHIBOJIBI IO PE3YJIbTaTaM HUCCIICAOBAHMS,

NPOBOJIUTh KOCBCHHBIC U3MEPEHUS (PU3MUYECKUX BEIUYMH, IPH 3TOM BBIOMPATH ONTHUMAIbHBIN

METOJI H3MEPCHHUs, OIECHHBATh AOCONIOTHBIE M OTHOCHTEIbHBIC IOTPEITHOCTH TMPSIMBIX H

KOCBEHHBIX U3MEPEHHUN;

IPOBOJUTh OIBITHI TI0 TMPOBEPKE NPEIOKEHHONW THIIOTE3bl: IUIAHUPOBATh AKCIEPUMEHT,

coOMpaTh IKCIEPHUMEHTAIFHYIO YCTaHOBKY, aHAJTM3UPOBATh MOJYUYCHHBIE PE3yJIbTaThl U JIENaTh

BBIBOJ] O CTATyCE MPEIJIOKCHHOMN TUITOTE3bL;

OIHCHIBATH METO/IbI MTOJyYSHHS HAYYHBIX aCTPOHOMHYECKUX 3HAHU;

coOroaaTh mpaBmiia 0E30MacHOTO TPyJa MPHU MPOBEICHUU HCCIICIOBAaHUN B paMKax y4eOHOTO

OKCIEPUMEHTA, MPAKTHUKyMa M Y4eOHO-HCCIENOBATEIbCKOH W TPOCKTHOW JEATEIBHOCTH C

UCIIO0JIb30BAHUEM U3MEPHUTEIBHBIX YCTPOMCTB U JIAOOPATOPHOTO 00OPYAOBaHUS;

pemaTh pacu€THBIE 33/1a4H C SBHO 33JIaHHON M HESBHO 3a/IaHHON (DM3MYECKON MOJEIbIo: Ha

OCHOBAaHWM aHAJIN3a YCIIOBHS BBIOMpATh (U3NYECKHE MOJIENH, OTBEYalolne TPeOOBaHUSIM

3aJa4u, IPUMEHSTh (POPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3NYECKUX TEOPUN MpU

UCTIOJIF30BaHUM MaTEeMaTHYECKUX METOJOB PEIICHUs 3a/1a4, IIPOBOANTH PacuéThl HA OCHOBAHUHU

UMEIOIINXCSA JaHHBIX, aHAIM3UPOBATH PE3YIbTaThl M KOPPEKTHUPOBATH METOIbl PEIICHUS C

y4€TOM TOTYYEHHBIX PE3yIbTaTOB;

pelaTh KayecTBEHHbIE 33/1a4M, TpeOyIoIMe MPUMEHEHUs 3HAaHWHM U3 pa3HbIX pa3/esloB Kypca

Gu3uKy, a TaKKe WHTETpalud 3HAHWHM M3 JAPYIMX HPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKIIA:

BBICTPAaWBaTh JIOTUYECKYIO IIETIOYKY pACCYXJIEHUH C OMopoil Ha W3ydYCHHbIE 3aKOHBI,

3aKOHOMEPHOCTH U (PU3UUECKHUE SIBIICHMUS;

UCTIOJIB30BaTh TEOPETUYECKHE 3HAHUSA JUIsI OOBSACHEHHS OCHOBHBIX IPHUHIMIIOB pPaOOTHI

MU3MEPUTENBHBIX MPUOOPOB, TEXHUIECKUX YCTPONUCTB M TEXHOJIOTHIECKUX MPOIECCOB;

MPUBOUTH MPUMEPHI BKIIaJIa POCCHMCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B

00BSICHEHHUE MPOLIECCOB OKPY’KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

® AHATM3WPOBATh W OICHUBATH TOCIEICTBHS OBITOBOW W IPOHM3BOJCTBEHHOW JIEATEIHHOCTH
YeJIOBEeKa, CBS3aHHOM ¢ (U3NYECKMMHU TPOLECCaMH, C TO3MLIUN  JKOJIOTMYECKOMH
0€30MacHOCTH, MPEICTABICHUI O PAlMOHATHHOM MPHUPOIONOIB30BAHHUH, & TAK)KE Pa3yMHOM
UCTOJb30BAHUU  JOCTIKEHMH HayKM U TEXHOJIOTMH i  JajbHEMIero pasBUTHUSA
YyeJI0BEYeCKOro OOIECTBa;

® [PUMEHATHh pPa3IUyYHBIE CIOCOOBI PaboThl ¢ HMH(pOpMAaIMeld (QU3MUECKOro COAEpIKaHUS C
UCIOJIb30BAHUEM COBPEMEHHBIX WH(pOPMAIMOHHBIX TEXHOJIOTHH, MPU ATOM HCHOJIb30BATh
COBpPEMEHHBIE MH(POPMAIMOHHBIC TEXHOJOTHH IS TOMCKA, epepabOTKH U TPEIbSIBICHUS
yu4eOHOW ¥ HayyHO-TIONMYJISPHONH HWHQPOPMAIUK, CTPYKTYPUPOBAaHUS M HWHTEPIPETANH



uH(OpMALIUY, TIOJYYEHHOW W3 PA3IUYHBIX HUCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH
MoJTy4aeMyr0 MH(POPMAIIUI0O M OICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS
3HAHWU, TaK ¥ HA OCHOBE aHAJIM3a HCTOYHUKA NH()OPMAIINY;

MPOSIBJISITH OPTaHU3alMOHHBIC U TI03HABATEIILHBIC YMEHUSI CAMOCTOSTEILHOTO TPUOOPETEHUS
HOBBIX 3HAHUH B MPOIIECCE BHIMOTHCHHSI POCKTHBIX U YUEOHO-UCCIIEIOBATEILCKUX PadoT;
paboTaTh B TpYIIE C UCIOJHCHUEM PA3JIMYHBIX COIMAJIBHBIX POJICH, IUIAHUPOBATh PadOTy
TPYIIBL, PAMOHAIBHO PACHpPEACsATh JCSITeIbHOCTh B HECTAHIAPTHBIX CHUTYAIHSIX,
aJICKBATHO OIICHUBATH BKJIQJ KAXKJIOTO M3 YUACTHUKOB TPYIIHI B PEIICHUE PacCMaTpUBACMOMN
poOJIEMBI;

MPOSIBIIATh MOTHBAIMIO K OyayIiel mpodeccCHOHATBbHON ESATETHbHOCTH M0 CIEIHAITBHOCTIM
(U3HKO-TEXHUYECKOTO MPOUIISL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosnuecTBo yacon DJ1eKTPOHHbIE
N Haumenosanmue pa3aesioB U TeM K I (uudposBbie)
1/ mporpamMmaI Bcero Oﬁﬂ TPOJIbHbIE pﬁalcanecxne o0pa3oBaTe/ibHBIE
paboThI paboThI pecypeb
Paznen 1. HAYUHBI METO/I ITIO3HAHMS ITIPUPO/IbI
11 HayuHblit MeTO/1 TO3HAHHS TIPHUPOIBI 6 bubmorexa [IOK
https://m.edso0.ru/f16b68d7
Hroro mo paznemy 6
Paznen 2. MEXAHUKA
Bu6nmoreka [JOK
21 | Kanewaraxa 10 . https://m.edso00.ru/f16b68d7
Bu6nnoreka [JOK
22 Numavinca 10 https://m.eds00.ru/f16h68d7
i bubnuoreka [IOK
23 Cramme raépioro rena > 1 https://m.eds00.ru/f16h68d7
bubmuoreka LIOK
2.4 3aKOHBI COXpaHEHHSI B MEXaHUKE 10 1 https://m.eds00.ru/f16b68d7
Hroro no pazzaeny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMHUKA
N bubnuoreka [IOK
3.1 OCHOBBI MOJIEKYJISIPHOKHUHETHYECKON TEOPUHU 15 1 https://m.edsoo.ru/fL6h68d7
bubmuorexa LIOK
3.2 TepmoannaMuka. TemmoBble MalIHBI 20 1 https://m.eds00.ru/f16b68d7
33 ArperaTHble cOCTOsIHUS BellecTBa. Pa3zoBbIe 14 1 Bbubnmuoreka LHOK
' MEPEXOIbI https://m.edsoo.ru/f16b68d7
Hroro no pazaeny 49
Paznen 4. JJIEKTPOJANHAMUKA
bubmuoreka IIOK
41 Onexrpuecioe nore 24 . https://m.edso0.ru/f16b68d7
4.2 [ToCTOSIHHBIN AIEKTPUICCKIH TOK 24 1 bubmorexa HOK

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

4.3  Toku B pa3sIMUHBIX Cpeax 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazneiny 54
Pazaen 5. PU3UUYECKHUI IPAKTUKYM
. bubnmuoreka [IOK

S-1 | Ousirteckuii mpaxikyy 16 16 https://m.eds<])_}).ru/f16b68d7
Wtoro no pazaeny 16
P 10 bubnuoreka LIOK

C3EPBHOC BpeMA https://m.eds00.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 170 16
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11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l S——— Beero Ko;npom)m,le HpﬁaKaneCKne 0Gpa3oBaTETbHbIC
padoThI padoThI pecypesI

Paznen 1. JIEKTPOJAUMHAMUKA
bubmuorexa [JOK

11 Marmmrioe nose 14 https://m.edso0.ru/39859ef1
bubmuoreka [JOK

12 DTEKTPOMATHHTHA HH KIS 13 1 https://m.eds00.ru/39859ef1

Htoro no pazneny 27

Paznen 2. KOJIEBAHUS U BOJIHBI
bubmuorexa [JOK

2.1 MexaHndeckue KojieoaHus 10 https://m.eds00.ru/39859ef1
bu6mmoreka [JOK

2.2 DNeKTpOMarHUTHBIE KOJICOaHHS 15 https://m.edso0.ru/39859ef1
bu6mmoreka [IOK

2.3 MexaHnuyeckue 1 3JeKTPOMarHUTHbIE BOJTHBI 10 1 https://m.eds00.ru/39859f1
bu6mmoreka [JOK

24 Onuka 25 . https://m.edso0.ru/39859ef1

Hroro 1o pasneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

bubmuoreka [JOK
3.1 Ocroser CTO 5 1 https://m.eds00.ru/39859¢ef1
Wroro no pazmeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 KopnyckynsipHO-BOTHOBOM JTyallu3m 15 https://m.edsoo.ru/39859ef1
4.2 dusnka aToma 5 bubmmorexa LIOK

https://m.edso0.ru/39859¢ef1



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

dusuka aTOMHOTO AApa U 3JIEMCHTAPHBIX
HacCTHIL

4.3

Hroro no pazneny

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5
25

bu6mmoreka [JOK
https://m.eds00.ru/39859ef1

51 DIeMEHTHI aCTPOHOMUU U aCTPODHU3UKH 12 Egggﬁ;ﬁl%ii?ﬁlsg%ge f1
Htoro no pazneny 12
Paznen 6. PUBNYECKUN TIPAKTUKYM
. bubmoreka [JOK
6.1 Ou3nUeCcKuil MPaKTUKYM 16 16 https://m.eds<I)_E).ru/39859ef1
Htoro no pazneny 16
Pazngen 7. OGOBIIAIOIIEE IOBTOPEHUE
Cucremaru3anus 1 0000IICHUE TIPEIMETHOTO
71 COZEPKAaHUS U OIbITA AEATEIBHOCTH, 15 bubmuoreka [JOK
NpUOOPETEHHOTO NP U3YYSHUH Kypca https://m.eds00.ru/39859ef1
¢u3uxu 10 — 11 xnaccon
Hroro no pazgeny 15
PesepsHOe Bpems 10 bubmorexa HOK
https://m.edsoo.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos Jlara DJIeKTpOHHbIe U (pPOBbIE

o/ Tema ypoka Beero Kontpoabnbie Ilpakruueckue S oGpasoBaTejbHbIe

padoThbI padoTbI pecypchl

1 dusnka — pyHIaMeHTalbHAs HayKa O 1 bubmuorexa [JOK
npupojie https://m.edsoo.ru/1beef346

2 HayuHblif MeTO/1 TO3HAHUS U METO/IbI 1 Bu6moteka [JOK
UcCleI0BaHus (PU3HMUCCKUX SBICHUI https://m.edsoo.ru/3a7fde29

y | e oy e o s 10K

' https://m.edso0.ru/34c49931
¢dusuke

4 Crioco0b1 n3MepeHust GU3NIECKUX BETHUNH 1 E:tlg::?/(;]:.eelijicﬁ).orﬁlcaZ 4efo3

5 AOGCoIt0THAs M OTHOCHUTENbHAS TIOTPEIIHOCTH 1 bubmuoteka [IOK
U3MEepeHHUN (PU3MYECKUX BEIMYNH https://m.edsoo.ru/7f18fda3
MonenupoBanue B ¢pusuke. Poib u mecto
¢u3uku B GOPMHUPOBAHUU COBPEMEHHOM bubmuoreka [IOK

6 . . 1 ;

HAYYHOU KapTHHBI MUPA, B IPAKTHYECKOM https://m.edsoo.ru/eabbded1
JesITeIbHOCTH JIF0/1eH
Mexanunueckoe Apmxenue. Cuctema orcyera.

7 OTHOCUTENBHOCTh MEXAHUYECKOTO 1 but6mmoreka [IOK
neuxkenus. [Ipsmas u oOpaTHas 3agauu https://m.edsoo.ru/e9a52f02
MEXaHUKH
Pannyc-BekTop MaTepualbHON TOUKH, €TO

8 MIPOEKIIUH Ha OCU KoopauHaT. Tpaekropusi. 1 bubmuoreka [IOK
[Mepemerienune. CxopocTh. X mpoekiuu Ha https://m.edsoo.ru/30a108a5
OCH KOOpJIMHAT

| o mmemelnos mmeme. [ s 10K

" https://m.edso0.ru/89ba7190
IPSMOJIMHEHHOTO ABHKECHUS



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
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CiioxeHue nepeMeeHnil 1 CKOPOCTEH.

bu6nmoreka [IOK

10 Pemenne 3anau https://m.edso0.ru/761d18aa
HepaBnomepnoe nBuxenne. MrHoBeHHAs

11  ckopocth. Yckopenue. [IpsmonuHeiinoe E{tlgg?/(;;e(;jiiorﬁ/w% 4937
JIBMDKEHHUE C TIOCTOSIHHBIM YCKOPEHUEM — '

12 I'paduueckoe onucanue MpsIMOIUHEHHOTO Bu6muoteka [JOK
JBHKEHUS C TOCTOSIHHBIM YCKOPEHHUEM https://m.edsoo.ru/b7560bbf
CBoboaHOe najzieHne. Y cCKopeHrue cBOOOIHOTO

13 najieHus. 3aBUCUMOCTh KOOPJIMHAT, bubnunoreka LIOK
CKOPOCTH, YCKOPEHHS OT BPEMCHH U UX https://m.edsoo.ru/f738109c
rpaduKu

14 JIBu>keHue Tena, OpOILIEHHOTO MO/ YTJIOM K Bu6moteka [IOK
TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonmueliHoe aBuxkenue. J[BU>KeHUE 1O

15 OKPY>KHOCTH. YTJIOBas U JUHEWHAs CKOPOCTb. bubnnorexa [JOK
[Mepuox u wacrora. LleHTpocTpeMuTenbHOE U https://m.edsoo.ru/33196fbe
IIOJIHOE YCKOPEHHUE

16  KonrtpomnbHas paborta no teme "Kunemaruka" ]hStPtISSJ,I'I;I/?rTIeeIEjaSCI)_E)OI’IJIIZ 42326
IIepBeiif 3akoH HproToHa. MHEpnanbHbIe

17 cucremsl orcuéra. [IpuHIun bubnmnorexa [JOK
oTHOCHTEeNnbHOCTH ["anmies. https://m.edsoo.ru/5a9e4a64
HewunepuuanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHoelcTBYIOIIas cuia. Bropoit bubmmorexa [JOK
3akoH HeroToHa. Macca https://m.edsoo.ru/141d3837

19 B3anmopeiicteue Ten. Tperuit 3aKkoH bu6muoreka [JOK
HproTona https://m.edsoo.ru/57dba505

20 [IpuHnnn cynepnio3unuu cwil. Pemenne bu6muoreka [JOK
3a/la4y Ha MpUMEHeHHe 3aKoHOB HproToHA https://m.edsoo.ru/bdf997fb
3aKOH BCEMUPHOT'O TATOTECHHUSI.

21 SKBI/IBaIIeHTIfOCTB TPaBUTAIIMOHHON U Bubmuorexa HOK

MHEPTHOU MaccChl

https://m.edsoo.ru/9aba2h0a



https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
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https://m.edsoo.ru/9aba2b0a

Cuita TSDKeCTH B YCKOPEHUEC CBO6OI[HOFO

bu6nmoreka [IOK

22 HaCHUs https://m.edso0.ru/22757f26
23 ffl?;é(e:;lg:;{i?; C(:};II;?T(HTI/TIJ(I; lel(epBa;I bubmorexa HOK
KocMu4ecKasi ckopocTb. 3akoHbl Keruiepa https://m.edsoo.ru/11abfada
Bu6muoteka [JOK
24  Cuna ynpyroctu. 3akoH ['yka. Bec Tena https://m.edS(])_E).ru/anZCd84
Cuna tpenus. [Ipupoaa u BUIBI CUIT TPEHHUSL. bubnnorexa [JOK
25 | JIBW)KeHHE B )KUJIKOCTHU M T'a3e C y4ETOM CHIIBI https://m.edsoo.ru/1fa86499
COIIPOTHBIICHHUS CPEJIBI https://m.edsoo.ru/2cb29676
26 JaBnenune. [ uapocratnueckoe AaBJICHUE. bu6nmorexa LIOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
A6 n bubnnoreka [JOK
97 COJIFOTHO TBepzoe Teino. [locTynarensHoe Bubmmotexa LIOK
U BpalllaTeJIbHOE IBUYKEHUE TBEPJOTO Tela https://m.edsoo.ru/2b95d57e
28 MOMEHT CuiIbl OTHOCUTEIBHO OCH BPAILEHUS. bubnmnorexa [JOK
[Tneqo cusl https://m.eds00.ru/653d3459
CrnosxeHue cuil, NPUIOKEHHBIX K TBEPIOMY
o9  Tedy. LleHTp TsKECTH TENA. Y CIIOBUS bubmuoreka [IOK
paBHOBECHSI TBEPOro Tena. Bupt https://m.edsoo.ru/9aa79a7d
paBHOBECHS
bu6nmorexa LIOK
30 | Pemenme sanas https://m.edsoo.ru/dclcaacO
31 KonTponbhas pabora no teme "J{[uHamuka. bu6muoreka [JOK
Crartuka TBepaoro tena' https://m.edsoo.ru/9f5a574c
NmMnynsc MmaTepralbHONM TOYKHU, CUCTEMBI
3y  MaTepHATBHBIX TOUEK. Lentp macc cucteMbl bubnmnoreka [JOK
MaTepuabHbIX To4YeK. Teopema o NBHKESHUH https://m.edsoo.ru/4bb8294b
LIEHTpa Macc
Nmmynbc cuiibl 1 M3BMEHEHUE UMITYJIbCa Tea. Bubnmorexa [IOK
33  3akoH coxpaHEHHS UMITyJibca. PeakTuBHOE

JIBIDKEHHE

https://m.edso0.ru/13f0a221



https://m.edsoo.ru/22757f26
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MomeHnT HMITYJIbCa MaTepHaanoﬁ TOYKH.

34 IIpencrasienue 0 COXpaHEHUU MOMEHTA bubmaorexa IIOK
pel P https://m.edsoo.ru/d6532eb9
HUMITYJIbCA B IICHTPAIBHBIX MOJISIX
bu6nmoreka [IOK
35 Pemenue sanad https://m.edso0.ru/f7706d63
3 | oo ootk ereooS BuGmorexa LIOK
PeMetl 4P ped https://m.eds00.ru/913974c7
paboThI CHITBI. MOIITHOCTD CHUITBI
37 | oo ot s BuGmorexa LIOK
1 p https://m.edso0.ru/9a5e2e74
MaTepHUATBLHOU TOYKH
sy | oA e Buorera LOK
1 prits. BIOp https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tpetss kKocMuveckast ckopocTb. CBs3b
39 EiﬁZ;fHI;eeﬁ);e;g?{iibe}éizﬁcI;iIIeC THU bubmiorexa LJOK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPAaHCHUS
MEXaHWUYECKOI dHepTrun
10 | Yoot Boom it woaroriof BuGmorexa LIOK
P PHY. a a https://m.edsoo.ru/f30f43b6
JKUIKOCTH
a1 KontponbHas pabota no reme "3akoHbl bubmuoreka [IOK
COXpaHEeHHs B MeXaHUKe" https://m.edsoo.ru/474e7c4a
12 | romom Oonomne sonowors MKT BuGmiorera LIOK
’ ) https://m.edsoo.ru/b0a4445f
Juddy3us. BpoyHoBckoe ABMKEHNE
13 | o Koo o BuGmiorera LIOK
- A8paKTep 1 2 https://m.edso0.ru/c44d02e2
YaCTHUI| BEIECTBA
44 Macca 1 pa3mepbl MOJIEKYJT (aTOMOB). bubmuotexa [JOK

KomnuectBo Bemectna. [locTosannas

https://m.edsoo.ru/c5h72ab7



https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
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ABorazipo

45 Temneparypa. TemnoBoe paBHoBecue. [lIkana bubmuorexa [IOK
Lenbcust https://m.eds00.ru/0070d493
bubnunorexa LIOK
46 | Pemenue sanas https://m.edsoo.ru/1531aba5
N bu6nmmoreka [IOK
47 Wneanbhblil Ta3. ['a30BbIe 3aKOHBI hitps:/m.eds00.ru/1deb2367
48 VYpasaenue MenaeneeBa-Knaneripona. bubmmoreka [JOK
Pemenue 3anau https://m.edso0.ru/8d12c328
bubnunoreka LIOK
49 | AOGcomroTHas Temreparypa. 3akoH JlanproHa hitps://m.eds0o.ru/14e02d1f
50 H3omnporiecchl B UAEaIbHOM rase ¢ bu6nmorexa LIOK
ITOCTOSIHHBIM KOJHYECTBOM BEILECTBA https://m.edso00.ru/68878d51
51 I'paduueckoe npecTaBiIeHHE N30MPOLIECCOB! Bbu6mmoteka [JOK
n30TepMa, U30X0pa, n3ooapa https://m.edso0.ru/1344327b
bu6nmorexa LIOK
52 Ocnosnoe ypasnernne MKT https://m.edsoo.ru/c8094721
bubmmoreka IIOK
53 | Pemenue safia https://m.edso0.ru/10265a05
CBs3b a0CONIOTHOM TemMmepaTypbl
54  TEPMOJMHAMITIECKOI CHCTEMBI CO CpEaHEH hitps://m.eds00.ru/c38af875
KHHETUYCCKOM SHEPTUEH IMOCTYIaTEIbHOTO
TEILIOBOTO JABMKEHUS € YaCTHI]
55 O06001IeHre U cucTeMaTU3aIysa 3HaHUH 110 bubmuoreka [{OK
teme "Ocunoser MKT" https://m.edsoo.ru/09d12fd8
56 KonTponbnas padora o teme "OCHOBBI bu6muoreka [JOK
MKT" https://m.edsoo.ru/13adad59
TepMmonnHamMudeckas cucrema. 3agaHue
BHEIIHUX ycyioBuil 1t T/l cucteMsl. Bu6muorexa LOK
57/  BHeuHue U BHYTPEHHHUE M1APaMETPHI.

[TapameTpsl T/] cuctemsbl Kak cpeaHue
3Ha4YCHUA BCIINMYHUH, OIIMChIBAIOIINX e€ Ha

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

HYJ'IGBOC Ha4daJlo TCpMOJUHaMUKH.

58  CamomnpowusBomibHas penakcanus Tl cucTeMsr bubmorexa LIOK
https://m.edsoo.ru/8ec512f0
K TEIJIOBOMY PaBHOBECHIO

59 Mojenb uieanbHOro ra3a B TepMOJIMHAMUKE. bub6nmoreka [IOK
VY CitoBHsI MPUMEHUMOCTH 3TOW MOJICITH https://m.edso0.ru/29355001

60 VYpaBuenue Menaeneesa-Knanelipona u bubmmoreka [JOK
BBIP@KCHUE [ BHYTPECHHEH SHEPTUH https://m.edsoo.ru/bal178d0
Bripaxkenue nist BHyTpeHHEH SHEpruu

61 OJHOATOMHOTI'0 HJICaJIbHOTO rasa. bubnnorexa [{OK
KBasucraTiueckue 1 HECTaTHIECKUE https://m.edsoo.ru/ac5cacl5
MIPOIIECCHI

62 Bucrcnne pabotm 16 rpabusy mpouceca Bufimorera LIOK

https://m.edsoo.ru/741d5738
Ha pV-auarpamme
R BuGniorsa LOK
https://m.edsoo.ru/3d734561
COBEpIIEHHSI padOThI
64  KonBekuus, TEMIONPOBOIHOCTbD, U3Ty4YECHUE bubmorexa HOK
’ ’ https://m.edso0.ru/157b54cd
KomnuectBo Tennorsl. TermmoéMKoCTs Tena.

65 VY enpHas U MOJISIpHAs TEIUIOEMKOCTH bubnnorexa [JOK
BellecTBa. Y eIbHas TEIUIOTa CrOpaHus https://m.edsoo.ru/7ba67355
TOTUIABA

66 Pacuér xonuyecTBa TEIUIOTHI IIPH bubmuoreka [JOK
Terionepenade https://m.edsoo.ru/1db5ad4e

67 ITonsatue 06 aguabatHoM mporecce. [lepBoii bubmuoreka [JOK
3aKOH TEPMOJAMHAMUKH https://m.edsoo.ru/d8098824
KosrdecTBo TEIIoThH 1 Ta KaK MephI

68 HI:)I\J/IIGH:I({:I/IHOBH;TEZHHGIZ I;?Ii(f))rimetfﬂ N bubmorexa I[IOK

https://m.edsoo.ru/b047alcd
CUCTEMBbI
69 BTtopoii 3ak0H TepMOJIMHAMUKY JJIST but6mmoreka [IOK



https://m.edsoo.ru/8ec512f0
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PaBHOBECHBIX U HEPAaBHOBECHBIX IPOLIECCOB.
HeoOpaTUMOCTh MPUPOTHBIX MTPOLIECCOB

https://m.edsoo.ru/c6f4f464

70 [TpuHIMIIBI AEACTBUS TEIJIOBBIX MAILVH. bubnunorexa LIOK
KIIJ] https://m.edso00.ru/2e945513
bub6nmoreka [IOK
71  MaxkcumansHoe 31auenue KIIJI. Lukn Kapuo hitps://m.eds00.ru/fe3857b9
72 Pemenue 3agau bubmorexa LIOK
https://m.edsoo.ru/b3efal8b
B B 10K
. https://m.eds00.ru/9867aaa7
3arpsi3HEHUE OKPY>KaIOIIEH Cpeibl
bubnunoreka LIOK
74 Pemenne sanas https://m.edso0.ru/c8c70432
75 O00011IeHIE U CUCTEMATHU3aIMs 3HAHUN 110 bu6nmorexa LIOK
teme "Tepmoaunamuka. TeroBbie ManHbL" https://m.edsoo0.ru/28d62b3f
76 KonTponbhas pabota no teme bubmmnoreka HOK
"TepmoauHamuka. TeraoBbie MalIUHbI" https://m.edso0.ru/1b6e26¢c5
77| Henapcnne s merns, Ynemests remiora Buoterca LIOK
https://m.edsoo.ru/6f8e6777
napooOpazoBaHUs
HacpiieHHbie 1 HEHACHIIIEHHBIE MaPhI.
KauecTBeHHast 3aBUCUMOCTD IJIOTHOCTH U
JABJICHUS HACBIIIIEHHOTO Mapa OT ) Butmiorexa [[OK
78 | Temmeparypbl, UX HE3aBUCUMOCTh OT 00BbEMa https://m.edso0.ru/f5c17d02
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATypPhI KUTICHUS OT JaBJICHUS B
KUJIKOCTH
79 BrnaxnocTs Bo3ayxa. AGCOTIOTHAS U bu6muoreka [JOK
OTHOCHUTEIbHAS BIAXKHOCTH https://m.edsoo.ru/30ebbb79
bubnunorexa LIOK
80 Pemenne sanas https://m.edsg).ru/18695ff3
81  Tgépmoe Teno. Kpucrammueckue u bubnuoteka [JOK



https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3

amopdHbIe Teraa. AHU30TPOIUS CBOMCTB
KpHUCTAJIJIOB

[InaBneHue u Kkpuctauu3anus. Y aespHas

https://m.edso0.ru/20a88a03

bubnunorexa LIOK

82 terutoTa miasiacHus. CyomuManus https://m.edsoo.ru/6ee91e9f
gy | Ko mgaer . v B 10K
| ABML. V0L - HpeA https://m.edsoo.ru/dalaabl10
ynpyrux aedopmanuii

B0 Todpan 6 Antapuiom rennomX Bummorera LIOK

DABIX TEI. P https://m.edsoo.ru/7ba5edf2
KOJIeOaHUH YaCcTHI] BEIICCTBA

85 [IpeobpazoBanue 3HEepruu B (ha30BBIX bubnnoreka [JOK
nepexoaax https://m.edso00.ru/97a0672f

bubnuoreka [{OK

86 Vpasuenne remuosoro danarica https://m.edsoo.ru/ab1521fb

bu6mmoteka IIOK

87 | Pemenne sanan https://m.edsoo.ru/8ab7f40d
IT .

o | mopemos e, Karaanepu B 10K

' https://m.edsoo.ru/b42f1f97
MOBEPXHOCTHIO KuAKocTu. @opmyra Jlamaca
o | o s T s B 10K
A ’ https://m.edsoo.ru/0b52575¢
da30BbIE IEPEXO/IBI

90 KonrtponbHast pabora o Teme "ArperatHsie bubmuorexa [IOK
cocTosiHus BemecTBa. Da3oBbie mepexonr"” https://m.edsoo.ru/7dc2a739
DnexTpu3aius Tel U e€ IposSBICHUS.

91 DIeKTpuyecKui 3apsia. [IBa Buaa bubnuotexa [JOK
ANEeKTpUdecKux 3apsanoB. [IpoBogHMKH, https://m.edsoo.ru/laff445f
JTUDJIEKTPUKU U TIOTYITPOBOTHHKH

92 DneMeHTapHBIN JIEKTPUUIECKUM 3apsia. 3aKOH bubnuotexa [JOK
COXPaHCHHS JICKTPHUYECKOTO 3apsiia https://m.edsoo.ru/f49afd24

93 B3aumoneiicteue 3apsanoB. Toueunsie bubnmoreka [JOK

3apsiabl. 3akoH Kynona

https://m.edso0.ru/445b7746
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bu6nmoreka [IOK

94  Pemenue 3anau https://m.edsoo.ru/6b87ec5a

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

95 DnekTpuyeckoe noje. Ero neiictBue Ha bu6nmoreka [IOK
AJIEKTPUUECKHUE 3PS bl https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIS.

96 [TpoOHpbIit 3apsa. JInHuKM HaNPSHKEHHOCTH bubmuorexa [JOK
AJIEKTpHYECKOro mojsi. OMHOpOaHOE https://m.edsoo.ru/3dac6957
ANEKTPUYECKOE TOJIe

97 [ToTeHIManTbHOCTh ANEKTPOCTATUYECKOTO bubnnorexa [JOK
1oJisi. Pa3HOCTH MOTEHIIMATIOB U HAITPSDKEHHE https://m.edsoo.ru/80021447

98 51061;[};1;??2?;22ciiﬁ)zﬂoﬂnzaﬁgjeiunan bubmorexa LLOK

' https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO OIS

99 CBs13b HANPSHKEHHOCTHU NOJIA U PA3HOCTH bubnnorexa [JOK
MOTEHIIMAJIOB IS AJIEKTPOCTATHYESCKOTO TOJISI https://m.edsoo.ru/df7a6838

100 [IpuHOHUI Cyneprno3unuy JIEKTPUIECKUX bubmmnoreka HOK
nosnei https://m.edsoo.ru/Ocfeda6e

bu6nmorexa LIOK

101 | Pemenue sana https://m.eds00.ru/5a582263

102 [Tone Toueunoro 3apsaa. [lone paBHOMEpHO bubmmnoreka HOK
3apsHKEHHOU cepbl https://m.edsoo.ru/b297b5c3

Lo | LB spxeer: o S B 10K

i o https://m.edsoo.ru/f7a665ee
0ECKOHEUHOM! TIOCKOCTH

104 [IpoBOHMKY B 3EKTPOCTATHYECKOM IIOJIE. bu6muoreka [JOK
YciioBre paBHOBECHS 3apsi0B https://m.edsoo.ru/32405eab

105 JIMAIEKTPUKH U OJTYIIPOBOIHUKH B bubnmoreka [JOK
AIIEKTPOCTATUYECKOM T10JIE https://m.edsoo.ru/060ebab5
Konpaencarop. SHGKTPOG'MKOCTB Bubmorexa [IOK

106  konpmeHcaropa. DIEKTPOEMKOCTH IIOCKOTO

KOHACHCATOpa

https://m.edsoo.ru/845b4f73
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bu6nmoreka [IOK

107 IlapamienbHOE COEIUHEHHE KOHACHCATOPOB hitps://m.edsoo.ru/d1 1e8ce7
108 IlocnenoBaTeabHOE COCIUHCHIE bubnunorexa LIOK
KOHJIEHCATOPOB https://m.edso0.ru/1992920
109 Dwueprus 3apsHKEHHOTO KOHJIEHCATOpa BH6H_HOTeKa HOK
https://m.edsoo.ru/73a34f18
bubnunoreka LIOK
110  Pemienue 3amau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBu>keHME 3apsSKEHHON 4aCTHULIbI B Bu6moteka [JOK
OJTHOPOJHOM DJICKTPUIECKOM I10JIE https://m.edso0.ru/8341d6ac
112 | Pemrenue 3agau
113 O06001IeHre U CUCTEMAaTU3aIMs 3HAHHUH 110 bubnuorexa [JOK
Teme "DieKkTpudeckoe moe" https://m.edso0.ru/5752603f
114 KonTponbHas pabota mo Teme bubnmnorexa [JOK
"DnekTpudeckoe mose"” https://m.edsoo.ru/cefe90e9
B LOK
ANEKTPUIECKOTO TOKA https://m.edso0.ru/233311b5
116  Ucrounuku Toka. Hanpspkenue u 3/1C 53227/%?;11(5)25/083%1 15
117 3akon OMa 1St yJacTKa IeTH. but6mmorexa [IOK
DJeKTpUUECKOe CONPOTUBIICHUE https://m.edsoo.ru/f14f251e
L | ST o czmepomor BuGaionss LOK
https://m.edsoo.ru/95fcdf51
MOTIEPEYHOTO CEUCHUS
119 VY ienpHOE CONPOTUBIICHUE BEILIECTBA. bubmmorexa [JOK
Pemenue 3agau https://m.edso00.ru/437f8300
120 [TocnenoBarenbHOE, MapaJIETBLHOE, but6mmoreka [IOK
CMEIIaHHOE COCJMHEHHE IIPOBOTHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX bubmuotexa [JOK

nenei. [IpaBuna Kupxroda

https://m.edso0.ru/1794cf37
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bu6nmoreka [IOK

122 | Pemenue sana« https://m.edso0.ru/3881b469
123 Pabota snexkrpuueckoro Toka. 3akoH Jxoyms Bu6muoteka [JOK
—Jlenia https://m.edsoo.ru/a3605c5c
bub6nmoreka [IOK
124 | Pemerme sanad s /im edson/6761bfof
195 MOMHOCTB 2IEKTPUYECKOr0 TOKA. TeruioBast Bbu6muoteka [JOK
MOII[HOCTb, BBIIEISIEMas Ha PE3UCTOPE https://m.eds00.ru/99750a6f
126  Pemrenue 3amau bubmorexa [IOK
https://m.edsoo.ru/eb72fc24
197 O/IC 1 BHyTpeHHEe CONPOTUBIICHUE bubnnorexa [JOK
MCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 115 MOJTHOM (3aMKHYTOM ) bubmmoreka [JOK
DIIEKTPHUYCCKOM IETH https://m.edso0.ru/221f40fb
bubmuoreka [IOK
129 | Pemenue sanas https://m.edsc]i).ru/3580b679
bubmmoteka IIOK
130 MonHOCTh HCTOYHUKA TOKA hitps:/m.e dscI)_E).ru /202e51d8
bubmuoreka [IOK
131 Koporroe sampikanue https://m.edsc]i.ru/546f5632
132 KonneHcaTop B IIeTH MOCTOSHHOTO TOKa bubmorexa [IOK
https://m.edso0.ru/35368f3e
but6mmorekxa [IOK
133 | Pemenme sanas https://m.edsgn.ru/44100ef0
134 Pemenue 3agau nmo reme "IlocTostHHBIN bubmuoreka [{OK
AIIEKTPUUYECKHUIT TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agau o teme "llocTossHHBIN but6mmorekxa [IOK
JIEKTPUUYECKUH TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau nmo reme "IlocTostHHBIN bubmuoreka [{OK
AIIEKTPUUYCCKHUiT TOK" https://m.edsoo.ru/eb5d4687
137 O06o00mmeHre 1 cCHCTEMAaTH3alKs 3HAHUH 110 but6mmoreka [IOK

teMe "[1oCTOsSHHBIN 21eKTpUYecKuil TOK"

https://m.edsoo.ru/bfd7a050
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Kontponbnas padota nmo teme "[locTossHHBIN

bu6nmoreka [IOK

138 JIEKTPUUYECKHUT TOK" https://m.edsoo.ru/1885ddf1
s | ot roecrs s B 10K
HICCTE. P ' https://m.edsoo.ru/da794295
CBepXIpoBOIUMOCTh
140 9;2‘;:;’1;?gig;“(’;;giﬂ;;foa;b?q)a aznes bubmorexa LOK
p P ' pat https://m.eds00.ru/4h423491
JUISL BIEKTPOJIM3a
. bubnunoreka LIOK
141 DnexTtpuueckuit Tok B razax. [Imazma hitps://m.eds00.ru/92d92f76
142 DNEeKTpUUYECKU TOK B BaKkyyMe. BakyymHble bubnuoreka [IOK
pUOOPHI https://m.edsoo.ru/2E+160
143  DnexTpuyecKuil TOK B MOJYIPOBOJIHUKAX bubmorexa HOK
P YHpOBOA https://m.edsoo.ru/ab61c660
bu6mmoteka IIOK
144 TomynposoasmKoBEIE MpHOOS! https://m.edso0.ru/83622200
Pu3nYeCcKuil IPAKTUKYM 110 TEME
L | oo s o g Bunorss LOK
1 P H https://m.edso0.ru/5643ea56
AQHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX
npubopos"”
L | ol g o e e o LOK
p p . e " https://m.edsoo.ru/f6292f5f
OIIpEEIEHUS] MTHOBEHHOW CKOPOCTH
Pu3NYECKUl IPAKTUKYM 110 TEME
147 "N3mepeHune ycKopeHus Npu bu6muoreka [JOK
IPSIMOJINHEITHOM paBHOYCKOPEHHOM https://m.edso0.ru/6960b6ef
NBIDKECHUH 110 HAKJIOHHOH IIOCKOCTH"
i | S e o T T BuGaorss LOK
ﬂ ) P https://m.edsoo.ru/d1ea2402
TOPU30HTAIBHO
149  ®wusmueckuit mpakTHKyM 1o Teme "M3yuenue bubmuoteka [JOK
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JIBMDKEHUS TeJa 10 OKPY>KHOCTH C
MOCTOSIHHOM 110 MOAYJIO CKOPOCTHIO"

@uU3NYECKU IPAKTUKYM 110 TEME

https://m.edsoo.ru/bcf53514

150 "H3mepeHue paBHOACHCTBYIOUIEH CHIIBI TIPH bubmorexa HOK
. " https://m.edsoo.ru/0b34db84
JBIKEHUH OpycKa 10 HaKJIOHHOW TIOCKOCTH
@uU3NYECKU IPAKTUKYM 110 TEME
151 "UccnenqoBaHye 3aBUCUMOCTH CHJI bu6nmoreka [IOK
YIPYrOCTH, BO3HUKAMOIIHUX B IPYKUHE U https://m.edsoo.ru/b55b81al
pEe3UHOBOM 00pa3sle, oT ux aedopmarun"
du3nuecKuil MPakTUKYM 110 TeMe
152 "N3mepenne kodhuimenta TpeHus mo Bu6moteka [JOK
BEJIMYMHE YIIIOBOTO KO3 PHIIHEHTA https://m.edsoo.ru/b83b1607
3aBucumoctu Frp(N
153 "Hconesomamie enomt pasoncci BuSmorexa LIOK
N " https://m.edsoo.ru/4a04f4f7
TBEPJIOTO TeJIa, HMMEIOIIETO OCh BPAIICHHS
154 ?;IH:I\I::;;I:E? gﬁi@iﬁi?ﬁeﬁi Tneciv{ TeopMosHOMy bubmorexa HOK
" https://m.edso0.ru/856fb28e
yTH
155 dusnueckuil NpakTUKyM 1o Teme " bubmuoreka [IOK
"H3y4yeHne n300apHOTO MpoIecca https://m.edsoo.ru/e0fe7e07
156 ®u3nyeckuil NpakTUKyM IO TeME bubmmnoreka HOK
"N3mepenue yaenbHoH Termaoémkoctu" https://m.edsoo.ru/2f2faa61
157 ?;/IH;;;I:;;I{(E: ;ij;gsggh;eizsizennaBneHnﬂ bubmorexa LIOK
https://m.edsoo.ru/6b1a23b5
JbIA»
Pu3NYECKUl IPAKTUKYM 110 TEME
158 "HabmtoieHue npeBpalieHust SHEpruu bu6muoreka [JOK
3apsSHKEHHOTO KOHACHCATOpa B DHEPTHIO https://m.edsoo.ru/ec424377
W3JIy4YEHHS CBEeToaroaa "
159 @u3NYECKU MPAKTUKYM 110 TEME bubmuotexa [JOK

"HccaenqoBaHye CMEIIAaHHOTO COEIUHEHNS

https://m.edso0.ru/2b179d98
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pe3ucTopon”

DU3NYECKUN TPAKTUKYM I10 TEME

bu6nmoreka [IOK

160 "HabuoieHue anekrposnza’ https://m.edsoo0.ru/64b6e901
YO plsscusimit Coiafusonioniantel BuGmorexa IOK
" H,. https://m.edsoo.ru/ed017d93
Kunemartuka
162 | oo ana v o BuGmorexa LIOK
" ,.H https://m.eds00.ru/3149956b
JnHamuka
163 fﬁiiﬁfﬁi? gﬁ .3(132?121/?; ggiee;le "CraTuka Bubmiorexa LIOK
1 " https://m.edso0.ru/0f9752ac
TBEPJIOTO Teja
164 | e e sonts "SR BuGmiorexa L1OK
N " https://m.edsoo.ru/6c0df9cc
COXPAaHEHHUS B MEXaHHUKE
165 Ezzigf;ﬁ;:p I(/:E -322161;)5; EEP;Z;Ie "OCHOBBI Bubmorexa HOK
t . " https://m.edsoo.ru/de148976
MOJIEKYJISIPHOKWUHETUYECKON TEOPUU
PesepBHbIil ypoK. O6o6lueHI/Ie " BuGmorexa LIOK
166 = cucremaru3alus 3HAHUH 11O TeMe }
" " https://m.edsoo.ru/Obcc77cl
Tepmoannamuka. TernoBble MaITUHBI
PesepBHelit ypok. O600111eHNE 1
167 cucTeMaTH3alis 3HaHUH 10 TEME but6mmoreka [IOK
"ArperaTHble cOCcTOsIHHS BetiecTBa. da3oBbie https://m.edso0.ru/59ca5c91
nepexoanl”
168 | cnerommmaann it no on BuGmorexa LIOK
" . " https://m.edsoo.ru/f2381c0c
DJIEKTPUYECKOE T10JIE
PesepBHEIit ypoK. O606£JleHHe u BuGmorexa LIOK
169 @ cucremaruzamnus 3HAHUN 110 TEME )
" o o " https://m.edsoo.ru/3cae6dal
[ToCTOSIHHBIN PTEKTPUUECKUN TOK
170  PesepHbiii ypok. O0001IeHNE U bubnmoreka [JOK
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CHCTEMATHU3alKs 3HaHUH 110 TeMe "TOKU B https://m.edsoo.ru/cc7681d4
pa3nauyHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170 8 16


https://m.edsoo.ru/cc7681d4

11 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Hara
wn Tema ypoka Beero KonrTpoabubie IlIpakruyeckue wysenus o0pasoBaTejbHbIe
padoThI padoThI pecypchl
| |Pmentorme oo e | Bumorera 0K
POBOZ ' ) https://m.eds00.ru/487a8593
['mnore3a Amnepa
2 | cymopnomton warrmn sorod T | 1 BuGmorexa LIOK
YHepriosii ' https://m.edsoo.ru/4clabcch
MarHUTHON WHITYKITUU
3 MarsuTHO€ 10J1€ IPOBOJHUKA C TOKOM. 1 Bu6moteka [IOK
OmnsIT DpcTena https://m.edso0.ru/d35d5262
4 Cunia Amriepa, e€ HampaBJICHHE U MOJTYJIb 1 bubmorexa LIOK
’ https://m.edsoo.ru/26d9c5bha
bu6nmorexa LIOK
: Pemerue sanau 1 https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amnepa. 1 bubmmnoreka HOK
DEeKTpOU3MEpHUTEIIbHBIC TPHUOOPHI https://m.edsoo.ru/ad7718d7
;| tope, £ e o | Bumorera 10K
P 1 https://m.edsoo.ru/c97afaal
OJIHOPOJIHOM MarHUTHOM I10J1€
bubnunorexa LIOK
8 Pemenue 3anas 1 https://m.edsoo.ru/504e98c7
bubnunorexa LIOK
9 PaGora cuet Jlopenma 1 https://m.edsoo.ru/d518bedb
but6mmorexa [IOK
10 Pemenue sanad 1 https://m.eds00.ru/93617bd9
11 MarauTHoe I10JI€ B BEIIIECTRBE. 1 bubnunorexa LIOK
deppoMarHeTUKH, apa- U JHaMarHeTHKH https://m.edsoo.ru/30ff9608
12 OcHOBHBIE CBOMCTBa (heppPOMArHETUKOB. 1 but6mmoreka [IOK

[Tpumenenue peppoMarHeTHKOB

https://m.edso0.ru/0b58190a
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bu6nmoreka [IOK

13 Pemenue 3amay mo reme "Maraurtsoe 1oie"” hitps://m.eds00.ru/5b55¢307
14 Pemenue 3agad mo reme "MarautHoe mose" Eggg?;;;i;igﬁﬁl A1c4ae8a
15 SIBiIeHME NEKTPOMArHUTHOM UHAYKIWH. bub6nmoreka [IOK
[ToTok BeKTOpa MarHUTHOW MHAYKIHH https://m.edsoo.ru/b3efaOcl
bubnuorexa [IOK
16 INC unnyKupm https://m.edscl)_g.ru/48150bd8
17 3aKOH JIEKTPOMATHUTHON MHAYKIIMHU bu6nmorexa LIOK
dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpruueckoe nose. Toku Pyko ﬁggi?lﬁée%asc%?’ﬁlﬁabel 40
19 OJ1C uHAYKIMY B ABUKYIIAXCS bubmmoreka [JOK
IIPOBOIHUKAX https://m.edsoo.ru/0235cc02
bubmuoreka [IOK
20 | Pemerne sanas Pitpeim edsoo nu/Adfdas1s
bubmmoteka IIOK
21 Hpamo Jlenna https://m.edscﬁ).ru/bbc22726
29 NupykruBHOCT. KaTynika MHAYKTHBHOCTH bubmuoreka [IOK
B I[EITU TIOCTOSTHHOT'O TOKA https://m.edsoo.ru/621eae9d
23 SBnenne camonnaykuu. J1C bubmuoteka [IOK
CaMOMHIYKIHH https://m.edsoo.ru/7ee60ca8
24 DHEprusi MAarHUTHOTO MOJIS KaTYIIKH C bubnuotexa [JOK
TOKOM. DJIEKTPOMAarHuTHOE I0JIe https://m.edsoo.ru/b3cOad11
25 Pemenue 3amau Bubmorexa OK
https://m.edso0.ru/88f69d2b
26 O06001eHre U cucTeMaTU3aIys 3HaHUN 110 bubnuotexa [JOK
TeMe "DIeKTpouHaMuKa" https://m.edso0.ru/76484025
27 KonrtponsHas pabora o teme bubmuorexa [IOK
"DaekTpoauHaMHKa" https://m.edsoo.ru/8ae09b98
28 KoneobarensHas cucrema. CBOOOIHEIE but6mmoreka [IOK

kosnebanus. ['apmMoHnYecKue KoeOaHus

https://m.edsoo.ru/7c¢1db385
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Kunemarnueckoe u JUHAMHYCCKOC

bu6nmoreka [IOK

29 OIHCaHKE KOJICOATEIbHBIX JBHKCHUN https://m.edsoo.ru/87ce9498
DHepreTudeckoe onucanue. BeiBos
30 JIMHAMUYECKOTO OMUCAHUSI TAPMOHUYECKUX bubnuorexa [IOK
KOJICOaHMIT U3 UX SHEPTETHYECKOTO U https://m.edso0.ru/e3c99692
KHMHEMaTUYEeCKOT0 OIUCAHUS
N bu6nmoreka [IOK
31 AmnuTyna u hasa konebarnmii https://m.edsoo.ru/7a0c439a
Ilepuon u yactrora xkosnedanuii. [lepros
2 arewammecoro e, Hepion buGanorexa LIOK
N ’ https://m.edsoo.ru/e0399319
CBOOOHBIX KOJIEOaHUN TIPY>KMHHOTO
MasiTHUKa
33 3aryxaromue KoieOanus. BeIHYXIeHHBIC bubmmoreka [JOK
Kosiebanus. Pe3onanc https://m.edsoo.ru/72e93d09
bubmuorexa [IOK
34 ABTOKOTICOHHA https://m.edscﬁ).ru/6add2644
bubnmorexa LIOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
36 Ypok-koHpepenmus "MexaHnndeckue bubnmnorexa [JOK
KOJIeOaHHSI B MY3BIKJIbHBIX HHCTPYMEHTAX" https://m.edsoo.ru/8ef587be
37 O06001eHre u cucTeMaTU3aIys 3HaHUH 110 bubnuotexa [JOK
teMe "MexaHunueckue KoneOaHus" https://m.edsoo.ru/eb84182f
38 DNEeKTPOMarHUTHHIE KOJIEOAHMUS. bubnmnoreka [JOK
KonebaTenbHbIiH KOHTYP https://m.edsoo.ru/d4adabde
o | T Coom i, B 10K
https://m.edsoo.ru/093f9af1l
TOKa B KOJIEOATEIbHOM KOHTYpE
40 3aKOH COXpaHEHHUsl SHEPTUH B UICAJIbHOM bubnmoreka [JOK
K0JIe0aTeTbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
41 3aTyxaromue 3JIeKTPOMarHuTHBIC bubnuoteka [JOK
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KoJjieOaHus. BeIHYXIeHHBIC
ANIEKTPOMArHUTHBIC KOeOaHus

[Tepemennsblii TOK. Pe3ucrop u KoHaeHcaTop

https://m.edso0.ru/5e668619

bubnunorexa LIOK

42 B ICITH [IEPEMEHHOI'0 TOKa https://m.eds00.ru/84836152
43 Katyiika UHIYKTUBHOCTH B LIETIH bub6nmoreka [IOK
NEPEMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
44 3akon OMa 1st JIEKTPUYECKOH 1Ienu bubmmoreka [JOK
MIEPEMEHHOI'0 TOKa https://m.edsoo.ru/8bae38e6
15 Anmaryioc n ncicrmyromes suaseie Butmorera LIOK
CHITBI TOKA 1 HATIDAKCHUA https://m.edsoo.ru/lcac6c4c
46 Pe3oHaHC B 35IeKTpUYECKOH 1eTH bubmmorexa HOK
https://m.edso0.ru/087506df
bu6nmorexa LIOK
47 Pemenne saznas https://m.edscLi).ru/a16836a4
48 gg(e;zzl({);ﬁ;g?Ezg)gz?;f{?slpr'{mpe6neHI/Ie bubmorexa LOK
DIEKTPUYECKON DHEPTUH https://m.edsoo.ru/f97418ae
19 onoxrposmepn Kyntypa nenomsonamms Butmtorexa LIOK
3JIEKTPOIHEPIUH B IOBCEAHEBHOM )KU3HU https://m.edsoo.ru/abf74d33
bu6mmoteka IIOK
50 Pemenne sazas https://m.edsgn.ru/ee6677ed
but6mmoreka [IOK
>l Pemenne sanay https://m.edsgn.ru/7cab59f8
52 O06o001IeHre U cucTeMaTU3aIysa 3HaHUH 110 bubmuoreka [{OK
Teme "DIeKTpOMarHuTHbIE KoeOaHus " https://m.edsoo.ru/401024a9
53 MexaHn4eckne BOJIHBL. XapaKTepUCTUKHU bu6muoreka [JOK
MEXaHUYECKHX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHMYECKUX BOJTH bubmorexa [IOK
https://m.edsoo.ru/d9ae1000
55 3ByK. XapaKTepUCTUKH 3ByKa bubnuoteka [JOK
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https://m.edso0.ru/138b6f09

56 HNudpas3syk u ynprpassyk. lllymoBoe bubmuorexa [IOK
3arpsi3HCHUE OKPYIKAIOILECH Cpebl https://m.edsoo.ru/7380038f
bubnunorexa LIOK
> Pewerne sanas https://m.edsoo.ru/cfd918bf
58 DJIEKTpOMarHuTHbBIC BOJIHBI. M3i1yuenue bubmuorexa [IOK
AJIEKTPOMATrHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 DHEeprust AMEKTPOMATrHUTHBIX BOJIH. bubmmoreka [JOK
CBoiicTBa AIIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[k KTPOMAarHUTHBIX BOJIH.
60 Hpnai:;eﬂl-lene I;zeI?TpOMarHHTgJ}I,IX BOJIH B buGnuorexa LIOK
https://m.edsoo.ru/49belfe
TEXHUKE U OBITY
[TpuHIHITBI paTUOCBSI3U U TEICBUICHHUS.
61 PEII),HI/IOI;OKaHI;/Ia;II.I f;)JfI:eKlg“pOMale“gflTHI(l)z bubmmorexa HOK
. https://m.edsoo0.ru/9f96f18
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
62 KonTponbnas padota no teme "Konebanus bubmmnoreka HOK
Y BOJIHBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH MPSAMOJIMHENHOTO bubnnorexa [JOK
pacrpoCTpaHeHHs CBETa https://m.edso0.ru/f9566406
64 Pemenue 3a1ay Ha IpUMEHEHHE 3aKOHA bubmmnoreka HOK
NPSIMOJIMHEIHOTO PacIpOCTPAaHEHHUS CBETa https://m.edsoo.ru/ea32d455
65 OTtpaxenue cBeta. [Lmockoe 3epkaio. bubnuotexa [JOK
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
[Ipenomiienue cBeTa. AGCOMIOTHBIN U
o | et ot penounes G 10K
N ' https://m.edsoo.ru/bc2e55cd
[IpeneapHBINA yroil OJHOTO BHYTPEHHETO
OTpaKCHHUS
67 Pemenne 3a1a4 Ha MPUMEHEHHE 3aKOHOB bubnmnorexa [JOK
OTPaKCHHSI U TIPEIIOMIICHHSI CBETa https://m.edsoo.ru/49d830a9
68 Xon nydeit B mpusme. Jlucnepcus cBerta. bubnuorexa [JOK

CnoxHbIN cocTaB Oenoro ceera. LBet

https://m.edsoo.ru/d8elc3be
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JIunzpl. DOKyCHOE pacCTOSTHUE U

bu6nmoreka [IOK

69 ONTHYECKAsS CUJIA JIMH3EI https://m.eds00.ru/60441359
70 [TocTpoenne n300pakeHHiA B IMH3AX U UX Bu6muoteka [JOK
CHUCTEMaX. YBEINYEHHE JTMH3EI https://m.edsoo.ru/bb53b1d5
7 sobpamenmi, noryssenm ¢ nowous© Butmores LIOK
p » Oy B https://m.edso0o.ru/5a868f09
JINH3
72 ['ma3 kak onrudeckas cucteMa bubmorexa LLOK
https://m.edsoo.ru/ecd480a2
73 Pewmenne 3anau. Ilpenensl npuMeHMMOCTH Bu6moteka [JOK
r€OMETPHUYECKOM ONTHKH https://m.edsoo.ru/cd174a10
74 CKOpOCTh CBETa U METOJbI €¢ N3MEPCHHUS bubsmorexa [IOK
p A p https://m.edsoo.ru/f32aab06
bubmuoreka [{OK
& Jlucniepens ceera https://m.edsoo.ru/lel6cc6e
bubmmoreka IIOK
76 Hureppepentus caera https://m.edsoo.ru/5fc0c638
77 KorepeHTHble HCTOYHUKH. Y CIIOBUS bubmuoreka [IOK
HaOJIO/ICHNSI MAKCHMYMOB 1 MUHHMYMOB https://m.edso0.ru/c6416d48
bubmmoteka IIOK
8 Pemenne sanas https://m.edsoo.ru/3061de2b
but6mmorexa [IOK
” Hpuvenenne unreppepentum https://m.edso00.ru/668edbc8
bubnunorexa LIOK
80 Jingpaxuus caera https://m.edsoo.ru/12ed04b5
81 JudpakionHas pemeTka. Y cioBue bu6muoreka [JOK
HaOII0/IEHUS TTIABHBIX MAaKCUMYMOB https://m.edso00.ru/f998d964
bubnunorexa LIOK
82 Pemenne sanay https://m.edsoo.ru/d58c411a
83 [TonepedyHOCTH CBETOBBIX BOJIH. bubnuorexa [JOK
[Monsipu3anus cBera https://m.edso0.ru/e9890fe9
84 Pemenue 3amau bubmuorexa [{OK
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https://m.edso0.ru/c56¢8158

85 CBeTOBBIC SABJICHHS B IPUPOJIC bubmorexa LIOK
https://m.edso0.ru/0b36363d
86 O06001IeHre U CUCTEMAaTU3aIMs 3HAHUH 10 bubnuorexa [JOK
teme "OnTuka" https://m.edsoo.ru/8a14748b
87 KonTponpHas padota mo Teme «OnTuka» ﬁggg:l;l/(;rféeﬁsgg’IJIBZB 15dd4
38 wexammn, Jakonst srexpommastm 1 BuGmorera LIOK
HIpHHITHI OTHOCHTEbHOCTH https://m.edsoo.ru/c9bd77cb
89 [TocTynatel cienuanbHOM TEOPUU bu6nmoreka LIOK
OTHOCHTEIIbHOCTH https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJ.
00 mpmasmmoom. Omsonmenmoers Busmitorera LIOK
https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMeIJIEHNE BPEMEHHU U
COKpAIIEHHUE JIJTUHBI
91 DHeprusi ¥ UMIYJIbC PEISTUBUCTCKOM bubmmoteka IIOK
YaCTHIIBI https://m.edsoo.ru/853a64fc
92 CBs13b Macchl € YHEPTUEH U UMITYJILCOM bubnmnorexa [JOK
PEIATUBUCTCKOMN YaCTUIIBI. DHEPTHSI TOKOS https://m.edsoo.ru/b6258ffa
93 PaBHOBeCHOE TETIIOBOE U3TyUEHUE bubmorexa LOK
https://m.edsoo.ru/f54035a5
but6mmoreka [IOK
%4 3axon eemermi Buna https://m.edsgn.ru/105ff752
95 I'unote3a M. IInanka o kBanTax. @OTOHEI ﬁgg;?/(snTéeKdaS(]){)?’Ilf/aS #2218
but6mmorexa [IOK
% DHEprusl M HMITYIEC GOTOHA https://m.edsgn.ru/7fb307ec
97 ®otordpdext. Onpitl A. I'. Cronerosa. bubmuotexa [JOK
3akonsl hoToddderTa https://m.edsoo.ru/8c68e5b9
98 VYpasuenue DitHmreitHa 115 hoTodPdekra. bubnuoteka [JOK
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"Kpacnas rpanuna" ¢ororddexra

https://m.edso0.ru/01ef4556

bu6nmoreka [IOK
99 JaBnenue cBera. Onwitel [1. H. JIeOenepa hitps://m.eds00.ru/64b4f966
. bubnunorexa LIOK
100  BosHOBBIE CBOWCTBA YaCTHI] hitps://m.eds00.ru/f59cfcec
101 Bpoltan  pasmeps oGtacn roxammsatan BuGorexa LIOK
. https://m.edsoo.ru/5df8bafl
JBUKYIICHCS YaCTHIIBI
102  KopmycKyssipHO-BOJIHOBOH Jyaliu3M bubmmorexa [OK
https://m.edsoo.ru/8ccab62a
bubmuoreka [{OK
103  JIudpakius 2JIeKTPOHOB Ha KpUCTaLIax hitps://m.eds00.ru/30dbal8c
100 Coomomenn neompesertimoctett BuGmiorexa IOK
N https://m.edsoo.ru/65783dec
['eitzenbepra
bubmmoreka IIOK
105 Pemenue rpadurcckix sanad https://m.edsoo.ru/e70195bd
. bu6nmorexa LIOK
106 Pemenme pacugribix sanad https://m.edsoo.ru/ee9b3182
o | oo s o O B LOK
’ ,,Op YCKYJIAPHOBOIHOBO https://m.edsoo.ru/c3de891a
Tyaau3M
108 OnBITHI IO UCCIIEOBAHUIO CTPOCHUS aTOMA. bubnmnoreka [JOK
[Tnanerapuast Moaens atroMma Pesepdopraa https://m.edsoo0.ru/312b750a
but6mmoreka [IOK
109 Hocrynatst bopa https://m.edsoo.ru/404dfa9a
110 Bunel ciektpoB. CiekTp ypoBHEHN dHEprun bubmuoreka [IOK
aToma BOJI0po/Ia https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYKJCHHOE U3TyUYeHHE bu6muoreka [JOK
cBeTa https://m.edsoo.ru/f945d85c
112 Jasep bubmuorexa [{OK

https://m.edso0.ru/2288a0c4
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Hyxnonnas moxens siapa ['elizenoepra-

bu6nmoreka [IOK

113 | HMBaneHKko. 3aps ¥ MacCOBOE YUCIIO Spa. hitps://m.edsoo.ru/34adasde
N3otonbl. PagroakTMBHOCTH
3aKOH paJIu0aKTUBHOTrO pacnana. CBoiicTBa
114 | MOHM3UPYIOLIETO H3IyYECHNA. Binsanaue Bu6mumotexa [JOK
PaJIiOaKTUBHOCTH Ha YKHBBIC OPTaHU3MBI. https://m.edsoo.ru/aab98bef
Jlosumerpus
DHeprus CBA3U HYKJIOHOB B sipe. SnepHbie
cwibl. [ledext maccel sapa. SAnepHbie
peakuuu. Snepusie peaktopsl. [Ipodiemsl bubmmoreka [JOK
115 .
YIIPABJSIEMOTO TEPMOSIEPHOTO CHHTE3a. https://m.edsoo.ru/ff1758d0
DKOJIOTHYECKHUE aCTIEKThI Pa3BUTHUS SIIC€PHOM
SHEPTeTHKU
MeTo1bI perucTpalnuy U UCCIIeJOBAHUS
3JeMEHTapHbBIX YacTull. ODyHIaMEeHTAIbHbBIC
116 B3aI/IMO,£[eII;ICTBI/I}I. BapIIfIOHL}:IH faesoHLI Hu Bubmorexa OK
’ " https://m.edsoo.ru/1ac08as5h
nentoHsl. [IpeacraBinenue o CtangapTHON
Mozenu. KBapk-TiitooHHast MOJenb aipOHOB
®dusuka 3a npenenamu CTaHnapTHON
117  MoAemn. Témuas Marepus U TEMHas bubmuoreka [IOK
sHeprusi. EMUHCTBO (U3MuecKoil KapTUHBI https://m.edsoo.ru/c026fd37
MUpa
118 Oransel pa3BUTUS ACTPOHOMHUHU. 3HAYECHUE bubmuoreka [IOK
aCTPOHOMHH https://m.edsoo.ru/ad73e145
[IpuMeHnMOCTh 3aKOHOB (DM3UKHU TSI
119 O0BSICHEHUS IPUPOJIBI KOCMHUYECKHUX bubnmnoreka [JOK
00BEKTOB. MeTO/IbI aCTPOHOMHUYECKHX https://m.edso0.ru/39c44028
HCCIIENOBAHUM
CoBpeMeHHbIE ONITHYECKHUE TEJIECKOIIbI
120 panplljorenecxonm, BHeaTMoc(hepHas ’ bubmorexa I[IOK
https://m.edsoo.ru/4877aale
aACTPOHOMHUS
121 Bun 3Bé3aaoro Heba. Co3Be3ausi, spKue bubnunoreka LIOK

3BE3/IBI, IJTAHETHI, UX BUAUMOE IBIDKEHUE

https://m.edsoo.ru/aac588eb
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Conueunas cucrema. Connue. ConHeunas

122  axtuBHOCTB. McTounuk sueprun ConHLA U bubmmorexa LIOK
, ’ https://m.edsoo.ru/22748eb4
3BE3]
12y | e e sapurepe: Bumores 110K
" https://m.eds00.ru/42169944
CBETUMOCTD
124 3Be3xpl MTaBHOM MOCIEIOBATEIHLHOCTH bubmmorexa LIOK
https://m.edso0.ru/b3ch766¢
Buytpennee crpoenue 38€31. CoBpeMeHHbIE
195 | TPEACTABICHHS O NPOUCXOMKICHUN H bubnuoreka [IOK
sosronnu CosHIA U 3BE3/1. DTaIlbl )KU3HH https://m.edsoo.ru/d09da494
3BE3]
126 Mnineunsiii [1yTe — Hama ["anaktuka. Tunsl bubnuoreka [IOK
rajakTuk. YEpHbIe ABIPBI B sIPaX rajJakTHUK https://m.edsoo.ru/7cd10a0a
127 akon Xatas, Teopun Bomtord sspuna BuGmiorexa LIOK
: : https://m.edsoo.ru/3dbdf0d2
PenukroBoe n3myuenue
128 MacmraGHast cTpykTypa Beenennoil. bubmuoreka [IOK
MeraranakTuka https://m.edsoo.ru/ce234633
" bubnuoreka [IOK
129  Hepeménnslie npoOaeMbl aCTPOHOMUHU hitps://m.edsoo.ru/d37doffe
Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HccnmeqoBanne MarHATHOTO TTOJIS
o LOK
" " https://m.edsoo.ru/67361aef
¢deppomaruerukos" wiu "HccnenoBanue
JeMCTBUS MOCTOSITHHOIO MarHuTa Ha paMKy C
TOKOM"
Pu3NYECKUl IPAKTUKYM 110 TEME
"U3mepenue cuibl Amriepa uinu "I/Isyquf/'Ie Bu6muorexa LOK
131  3aBucuMOCTH cuiIbl AMIIEpa OT CHIIBI TOKa

iy "OnpeneneHne MarHuTHOM MHIYKITUU
Ha OCHOBE U3MepeHHUsl cuibl Amnepa”

https://m.edsoo.ru/fcae91e9



https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue siBIeHUs

132 3IeKTPOMArHUTHOW MHIYKIMH" WK https://m.edsoo.ru/c36658da
"OnpeneneHre HHIYKIUU BUXPEBOTO
MarHuTHOTO noJis"
DU3NYECKUI TPAKTUKYM I10 TEME
133 "HUccnenoBanue sIBIEHUS CaMOMHAYKIUNK" Bu6muoteka [JOK
i "COopKa MOJIENN 3JICKTPOMArHUTHOTO https://m.edsoo.ru/b8fb6391
reHeparopa"
@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue neprojia CBOOOTHBIX bu6nmoreka LIOK
134 . .
KOJICOaHHI HUTSHOTO M TIPYXKHHHOT'O https://m.edso0.ru/5d159d35
MasATHUKOB"
Ou3nyecKkuil MPakTUKyM IO TeMe
135 | "IIpeo6 asoBaIfHe 3HeYI\r4m/1 B IIPY’)KHHHOM bubmmorexa [IOK
peobp ; p Py https://m.edsoo.ru/a28026bd
MAasiTHUKE
Pu3nYeCcKuil IPAKTUKYM 110 TEME
"UccnenoBanne nepeMeHHOTO TOKa Yepe3
MOCJIEA0BATENIFHO COECTMHEHHBIE bubmuoreka [IOK
136 " .
KOHJICHCATOP, KaTyIIKy U pe3ucTop" MIIn https://m.edsoo.ru/89dc2d90
"UccnenoBanue paboThl HCTOUHUKOB CBETA
B LIENIU TIEPEMEHHOr0 TOKa"
Pu3NYECKUil IPAKTUKYM 110 TEME bubmuoreka [IOK
137 n L n .
W3yueHune nmapaMeTpoB 3ByKOBOW BOJIHBI https://m.edsoo.ru/b100661a
Pu3nYECKUil NPAKTUKYM IO TEME
"N3mepenue nokasaTelis IpeaoMIICHUs bubmuoreka [IOK
138 n n .
crexia" win "[onydenue n3o0paxeHus B https://m.edsoo.ru/42569eal
CUCTEME U3 IIJIOCKOTO 3€pKajia U JIUH3bI"
Pu3NYECKUl IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
a boxy bubmuoreka [{OK
139 | paccrosiHHs OT BeliecTBa (Ha mpuMepe

x)uakux uH3)" unm "M3mepenue
(hOKYCHOTO PacCTOSTHUS PACCEUBAIOITIX

https://m.edsoo.ru/b879fb3f
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H3"

140

DU3NYECKUN TPAKTUKYM I10 TEME
"Habmonenue nudpakuuu, nHTEpHEepeHIINH
Y NoJisipu3anuu cpera'

bu6nmmoreka [IOK
https://m.edsoo.ru/8b7ac737

141

DU3NYECKUI TPAKTUKYM I10 TEME
"OnpeneneHue UMITyJIbCa U SHEPTUU
peNATUBUCTCKUX YacTull (1o gororpadusm
TPEKOB 3aPsDKEHHBIX YaCTUIl B MATHUTHOM
nose)"

bub6nmoreka [IOK
https://m.eds00.ru/63756¢47

142

Ou3nyecKkuil MPakTUKyM 0 TeMe
"N3mepenue nocrostHHoM 1lnanka Ha
OCHOBe HccienoBanus poroaddexra” nmm
"HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
4yepe3 CBETOAMOJ OT HampsKEHHs "

bubmuoreka [{OK
https://m.edso0.ru/eb916f82

143

144

®du3MUeCKuil MPaKTUKYM 110 TEME
"UccnenoBanue crekTpa pa3pekeHHOTO
aTOMapHOT'0 BOJOPOJAa U U3MEPEHUE
noctostHHOM Punbepra"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue paainoakTUBHOTO (hOHA C
WCIIO0JIb30BaHUEM JI03UMETpa Uin
"N3yueHue noraomeHus: 6eTa-4yacTuil
alntoMUHUEM"

bu6mmoteka IIOK
https://m.edsoo.ru/ec651eb8

bu6mmoteka IIOK
https://m.edsoo.ru/c3dabe6e

145

Pu3NYECKUl IPAKTUKYM 110 TEME
"Habmaronenus 38€30H0T0 HeOa
HEBOOPYKEHHBIM IJ1a30M C MCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUH JISI
OTpeJIeJIEHUs TTOJI0KEHUSI HEOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE
co3Be3ausi CeBepHOro Moymapus 1 sipkue
3BE3a6!" win "HaOmroaeHus B TENECKOII
JlyHbl, 1I1aHET, TYMAHHOCTEHN U 3BE3HBIX
CKOIuIeHuin"

bubnunorexa LIOK
https://m.edsoo.ru/1072021e
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O06001IeHrEe ¥ cUcTeEMaTH3alus 3HAHUI.
Poinb ¢pu3uKku 1 acTpoHOMHH B

. . bubnuorexa [JOK
146  SKOHOMMYECKOW, TEXHOJOTUUECKOM, .
N N https://m.edsoo.ru/ad6ddeed
COLIMAJILHOW M 3THYECKOH chepax
JESATEILHOCTH YeJIOBEKA
O06001IeHre 1 cucTeMaTU3aIys 3HaHUH.
147 | Poup ElMeCTO bu3uku u aCTHOHOMI/II/I B bubmorexa LOK
N N P https://m.edsoo.ru/18f19f7c
COBPEMEHHOM Hay4yHOU KapTUHE MHpa
O06o001IeHre U cucTeMaTU3amys 3HaHUH.
Poins dpusnueckoii Teopun B GOpMUPOBAHUN
MPEACTABICHUH 0 PU3NYECKOIN KapTHHE bubnnorexa [JOK
148 . .
MHpa, MECTO (PU3UUECKON KApTHHBI MHpPaA B https://m.edsoo.ru/e7d400f4
o011eM psily COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJCTABICHUNA O IPUPOIC
149 O06o001IeHrEe U CUCTEMAaTU3all|sl 3HAHUH 110 bubnnorexa [JOK
teMe "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o001IeHre U cucTeMaTU3aIysa 3HaHUH 110 bubmuoreka [IOK
teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o001IeHre U cucTeMaTU3aIysa 3HaHUH 110 bubmuoreka [IOK
teme "JluHamuka" https://m.edsoo.ru/2dfbafcs
O06001IeHre U cUcTEMaTU3aIHs 3HAaHUN 110 bubmuoreka [IOK
152 " n .
teme "CTaTHKa TBEPJOTO Tela https://m.edsoo.ru/3cca482e
153 O06o001IeHre U cucTeMaTU3aIys 3HaHUH 110 bubmuoreka [{OK
Teme "3aKOHBI COXpPAaHCHHUS B MEXaHHUKe" https://m.edsoo.ru/32a4d1a0
O06001eHre U cucTeMaTU3aIys 3HaHUN 110
154  Tteme 'I'HOCHOBLI MOJIEKYJIs HI;- bubmorexa [IOK
. y,, P https://m.edsoo.ru/ed440ca8
KHHETUYECKOW TeOpHn
O06001IeHNe U CUCTEMATH3A 3HAHWUH 1O
155 Tteme H}FeHioHH:a;Hﬁan"}e;f:Bbz o bubmorexa [IOK
,1,3 A ’ https://m.edsoo.ru/c63f7¢10
MaIIuHbI
156 O06o001IeHre U CUCTEeMaTH3aIMs 3HAHUH 110 bubmuorexa [{OK

Teme "ArperatHbie COCTOSHUS BEIIIECTBA.

https://m.edsoo.ru/1d36b5b1
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®da3oBble epexoab"

157 O06001IeHre U cucTeMaTU3aIKs 3HaHUH 110 bubmuorexa [IOK
Teme "DieKTprueckoe moie" https://m.edsoo.ru/3bf0def9

158 O06001IeHre U CUCTEMAaTU3aIMs 3HAHUH 10 bubnuorexa [JOK
teme "TIOCTOSAHHBIN 3IEKTPUIECKHIA TOK" https://m.edsoo.ru/71453ee6

159 O06o001meHre 1 CHCTEMAaTH3alKs 3HAHUH 110 bu6nmmoreka [IOK
teme "TOKM B pa3nyHbIX cpenax” https://m.edso0.ru/3d40077a

160 O06001IeHrEe U CUCTEMAaTH3aIMs 3HAHUH 110 bubnnorexa [{OK
teme "MarautHoe mose" https://m.edsoo.ru/3b4c06ae
P BHEIN K. HUE U

161 CIi?:’iEMaTI/ISZLII)gﬂ 3(132?121/?1;111 Eo TeeMe buGnuorexa LIOK
" " https://m.edsoo.ru/053e2248

DNEeKTPOMarHUTHAS WHIYKIIHS
P BHEIN K. HUE U

162 CIi?:’iEMaTI/ISZLII)gﬂ 3(132?121/?1;111 Eo TeeMe buGnuorexa LIOK

" " https://m.edsoo.ru/d6310bfd
MexaHndeckue KoaeOaHust
P BHEIN K. HUE U

163 Cliz:EMaTI/BZLII);ﬂ 3(1351(1)21;111 Eo TeeMe bubmmorexa HOK

" p https://m.edsoo.ru/5e2bb83d
DNeKTpOMarHUTHBIE KOJIeOaHus
Pesepubiil ypok. O6006111eHIE 1

164 | CHcTeMaTH3aus 3HAHUU 0 TEME bubmuoreka [IOK
"MexaHUYeCKUE U ITEKTPOMArHUTHBIC https://m.edsoo.ru/96a7a2dd
BOJIHBI"

165 PesepBHelit ypok. O6001IeHNE 1 bubmmorexa [JOK
cucTteMaTusanys 3HaHuii mo reme "OnrTuka" https://m.edsoo.ru/52ad1603
PesepBHEIit ypoK. O606£ueHI/Ie u ) Butmiorexa [IOK

166 | cucremaTuzanms 3HaHUi Mo TeMe "OCHOBBI )

. https://m.edsoo.ru/5bec1c65
CTO

o | oo, OGtummne o Bors 10K

" . " https://m.edsoo.ru/f7¢59d38
KopmyckymsipHO-BOTHOBOH JTyasin3m
168 PezepBHblit ypok. O60011eHNE 1 bubmuotexa [JOK

cucTeMaTu3anus 3Hagui mo teMe "dusuka

https://m.edso0.ru/1f511654
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atoma"

PesepBubIil ypok. O60011eHIE 1

169 | cucremarm3anms 3HaHU 1o TeMe "dusnka 1 bubmaorexa LIOK
" https://m.eds00.ru/905c5ce0
ATOMHOTI'O sApa U 3JICMECHTAPHBIX YaCTHUIL
170 cncromanmsaan s mo rewe ) Bu6mtoterca LIOK
" 1 " https://m.edsoo.ru/2bffb94c
DNeMEeHTHI acTPOU3UKH
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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