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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo ¢u3mke Ha ypoBHE CpeaHero odmero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE IIOJIOKEHUI M TpeOOBaHMN K pe3yibTaTaM OCBOCHUS OCHOBHOM 0Opa3oBaTelbHOU
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakxke ¢ yuéroM ¢enepanpbHO padoueit
nporpaMmbl BocnuTanuss v KoHuenuuu npenopaBaHusi ydeOHoro mnpenMera «@Pusuka» B
oOpa3oBaTenbHbIX opraHuzauusx Poccuiickoir ®enepauuu, peanns3yroluX OCHOBHBIE
o0pa3oBaTesbHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE PEIMETHOE COJEpIKaHUE,
YCTAQHABJIMBACT PEKOMEHIYEMYIO IIOCIIEAOBATEIFHOCTh M3YyYCHHS TEM M Ppa3fesioB Y4eOHOro
npeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€M, JIOTMKM y4eOHOIO
npolecca, BO3PacCTHbIX ocoOeHHocTe oOywaromuxcesa. [Iporpamma mno  Qusuke gaér
IpPECTaBICHNUE O LENAX, COAEPKAaHUM, OOIel cTpareruu OoO0y4eHUs, BOCIMTAHUS U Pa3BUTHUS
oOyJaromuxcs cpecTBaMu yueoHoro npeamera «Pu3nka» Ha yriryoJEHHOM YpOBHE.

N3yuenne kypca (QU3UKK YrIIyOJEHHOTO YPOBHSA TIO3BOJIIET pPEATM30BaTh 3aqaud
npodecCHOHAIBPHON OpPHEHTALMM, HAlpaBJIEHO HA CO3JlaHHE YCJIOBMH Ul MpPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI Il  TPOJOJDKEHUsT O0pa3oBaHHMsI B  OpraHM3alusAX Mpo(hecCHOHATBLHOTO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIIHATbHOCTSIM.

B mporpamme mo QusmMke Onpenensiorcs IUIaHUpYeMble pe3ysbTaThl OCBOEHHS Kypca
¢u3uKku Ha YpOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeaAMETHbIE,
npeaAMeTHbIC (Ha yriiyOsn€éHHOM ypoBHE). HayduHO-MeToA0I0rnuecKoi OCHOBOM ISl pa3paboTKU
TpeOOBaHUI K JIMYHOCTHBIM, METAalpeIMETHbIM U IpPEAMETHBIM pe3yJibTaTaM 00ydJarommxcs,
OCBOMBILUX MPOrpaMMy 1o (GU3UKE HA YPOBHE CPEIHETO 0011ero oopa3oBaHMs Ha YIIIyOJIEHHOM
YPOBHE, SIBJIIETCSA CUCTEMHO-IEATEIHOCTHBIN MOAXO.

[Tporpamma o (u3mKe BKIIOYAET:

IUTAaHUPYEMbIE pe3yNbTaThl OCBOEHHUS Kypca (U3MKU Ha YIriyOJEHHOM ypOBHE, B TOM
qucie MPeIMETHbIE Pe3yIbTaThl O rofaM 00yUYeHHUS;

coJiepkaHue yueOHoro npeamera «DOu3uKa 1o rogaM o0ydeHus.

[Iporpamma mo ¢u3NKe MMeeT NPUMEPHBIH XapakTep W MOXET OBbITh HCIIOJIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABIIEHUSI CBOUX PabOUUX MPOTrpaMM.

[IporpamMa 1O (Qu3MKE HE CKOBBIBA€T TBOPUECKYIO WHHUIMATUBY Yy4yUTeIeH U
IIPEIOCTABISAET BO3MOXHOCTU JUIsl pEajM3alUd PA3IMUHBIX METOJMYECKHMX TOIXOIO0B K
npenofaBaHuio (GU3MKKM Ha YriayOJIEHHOM YpOBHE IpPH YCIOBUHM COXPAaHEHUs 00s3aTebHOMN
YacTH COJIEP KaHUA Kypca.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIBL, BBICTYIIAsk B KAYeCTBE yU4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJ B CHCTEMY 3HAHUH 00 OKpY’KaloIleM MHpeE.
[konpHBIH Kypc (GU3UKH — CHCTEMOOOpA3YIOUIUN JJIs €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, N3y4aeMbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomuei. Mcnoiab3oBaHue W aKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM OMpeAesHsio XapakTep M OypHOe pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTHMIl B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJTYYEHHsS] HOBBIX
MaTepHaJioB C 3aJaHHBIMH CBOWCTBaMH. M3yueHune ¢GU3MKA BHOCHUT OCHOBHOM BKJIaa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHONH KapTUHBI MHpa oOydaromerocs, B (OpMHpPOBAHUE
YMEHUH NMPUMEHATh HaAY4YHbIH METOJ MO3HAHUS NIPU BBIOJHEHUH UMM YU4EOHBIX UCCIICIOBAaHUM.



B ocHOBYy Kypca pu3nku Ha ypoBHE CpeIHEro oOIIero oOpa3oBaHMs MOJOXKEH PsI UICH,
KOTOPBIE MOKHO paccCMaTpUBaTh KaK MPUHIIUIIBI €r0 IIOCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fesioB (PU3MKH, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOU (PU3HKH.

Hoea zenepanuszayuu. B cooTBeTCTBMM C Hell marepuaid Kypca (pu3uku oObennHEH
BOKpPYT (pusmueckux teopuil. Benymmm B Kypce siBisiercss (OpMUpPOBaHHE IMPEICTABICHUA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I10JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIoiIb30BaHUE T'yMaHUTapHOTO
noTeHImana GU3NIecKoil HayKH, OCMBICIIEHUE CBS3U PAa3BUTUS (PU3UKHU C Pa3BUTHEM OOILECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoea npuknaonou nanpaenennocmu. Kypc ¢Gusukn — yriiyOin€éHHOrO — ypOBHS
IperonaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TE€XHHYECKUX M TEXHOJIOTMYECKUX MPUI0KEHUH
U3Yy4EHHBIX TEOpUH U 3aKOHOB. IIpn 3TOM paccMaTpuBalOTCs HA YPOBHE OOIIMX MpPEACTABICHUI
¥ COBPEMEHHBIE TEXHUUYECKHE YCTPOHCTBA, M TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss IMOCPEICTBOM BBEICHUS HIIEMEHTOB COJAEPIKaHUs,
HOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbl C pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS POOIeM PalliOHAIBHOTO IPHPOJIOTIOIE30BAHMS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHue cozepkaHusl POrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOTrO noaxo/a. s Gu3uku peannsanus 3TUX NPUHLIUIIOB Oa3upyeTcs Ha
UCTIOJIb30BAaHUM CaMOCTOSITEILHOTO JKCIEPUMEHTA KaK IMOCTOSIHHO ACWCTBYMOMIETO (hakTropa
yuebHoro mpouecca. Jlng yrayOGn€HHOro YpOBHS — 3TO CHUCTEMa CaMOCTOSITEIBHOIO
YYEHHUYECKOT0 SKCIIEPUMEHTa, BKIIOYAIOMIEr0 (PPOHTANbHBIE YYEHHYECKHE OIBITHl IPH
U3y4eHHUM HOBOIO MaTepuana, JlabopaTopHble paboTel W paboThl mpakTukyma. Ilpu sTom
BO3MOXHBI JIBa crioco0a peanm3anui GU3HYECKoro MpakTHKyMma. B mepBom ciydae MpakTHKyM
npoBoauTcs au60o B koHue 10 m 11 kiaccoB, nmubO mocie mepBoro U BTOPOrO IMOJYTOAHMM B
KaX/IOM M3 3THX KjaccoB. BTopoil cnoco® — 3To mHTerpauus paboT NMpakTHKyMa B CHCTEMY
71a00paTOpHBIX paboT, KOTOPbIE MPOBOJATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
1oJ1 padoTaMH MPAKTUKyMa TOHUMAETCsI CAMOCTOSATEIBHOE HCCIIEIOBAHNE, KOTOPOE MPOBOINUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUa 0€3 MOIIaroBoil HHCTPYKIIUH.

B nporpamme no ¢usuke cucremMa yueHHUECKOTO HKCIEPUMEHTA, J1a00paTOpHbIX paboT U
NPaKTUKyMa Mpe/ICTaBlIeHa €IMHBIM MepedHeM. BbIOOp TeMaTuku JUIst 3TUX BUJOB YUYEHUUECKUX
NPaKTUIECKUX PadOT OCYHIECTBISIETCS YYaCTHHUKAMH OOpa3oBaTEIBHOTO TpoIlecca MCXOIs U3
O0COOEHHOCTEl MOYPOYHOrO TIUIAHUPOBAHUA M OCHauleHus kabuHeta ¢usuku. Ilpu sTOM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMUCA YMEHUSMH IPOBOJAUTH TNpPSIMbIE M KOCBEHHBIE
U3MEpEHUs, MCCIEIOBaHUs 3aBHUCUMOCTEH (M3NYECKUX BEIMYUH M TOCTAHOBKY OIBITOB IO
NPOBEPKE MPEUIOKEHHBIX THITOTES.

Bornbiioe BHUMaHWE yAeNseTcs PEMICHUIO PAaCUETHBIX W KadeCTBEHHBIX 3amad. [Ipu aTom
JUI PacUyETHBIX 3a/la4 NPUOPUTETOM SBISIOTCS 33Jaud C SBHO 3aJaHHON M HESIBHO 3a/laHHOU
¢u3nUecKoil MOJeNbI0, MO3BOJISAIONINE TPUMEHATh U3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJHOTO pa3liena Kypca, TaKk M HHTErpUpYsl MPUMEHEHNE 3HaHUH W3 pa3HBIX pasnuenoB. s
Ka4eCTBEHHBIX 3a/ay I[PHOPUTETOM SBISIIOTCA 3aJaHMs Ha OObsICHEHUE/TpeicKa3aHue
NpOTeKaHUs (PU3UYECKUX SBJICHUN U MPOLIECCOB B OKPY)KAIOLIEH XU3HU, TpeOylomue BHIOOpa
¢bu3uveckoil Moenu Ui CUTyalluu MPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpedoBanusmu DPI'OC COO k MarepuaabHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mporecca Kypc (Gpu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CPEIHEro
obmiero o0Opa3oBaHHs JTOJDKEH HM3y4aThCs B YCIOBUSIX IMPEAMETHOTO KaOwHera. B kaOuHere
(bU3UKU T0JIKHO OBITH HEOOXO0AUMOE J1IA00PATOPHOE 00OPYOBAHUE JUISl BBITIOJIHEHUS YKAa3aHHBIX
B IIporpaMMe Io (pu3MKe y4eHHYECKUX OIBITOB, Ja0OpPaTOPHBIX PabOT U pabOT MpaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000pYIOBaHHE.

JlemoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMMAaJIbHON JOCTATOYHOCTH M OOECIEeUMBAET IOCTAHOBKY IEPEUUCIEHHBIX B IIpOrpamMme I10
(Gu3uKe KIIOYEBBIX JAEMOHCTPALUP JUIsl MUCCIENOBAaHUS M3Y4YaeMbIX SBICHUH M IPOLECCOB,
OIMIUPHYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHCHHA.

JlaGopaTtopHoe 00OpyAOBaHUE JJISl YYCHHMUYECKHX IMPAKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecreyMBaeTcsi B pacdyére OAHOTO KOMIUIEKTAa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI J1JabOpaTOPHOro 00OpyIOBaHMS JIOJDKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IIU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIILHBIX CHCTEM B BHJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMHU U3Y4Y€HUs GUUKU B 00ILIeM 00pa30BaHUU SBIISIFOTCS:

dbopMHpOBaHUE UHTEPECA U CTPEMIIEHUS 00yUarOIIUXCsl K HAYYHOMY M3YYEHHUIO IPUPOIbI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHWH O HAYYHOM METOA€ TMO3HaHUs W (OPMHUpPOBAHHE
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPY)KAIOLIUM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yibTaTa M3yYeHHs OCHOB CTPOEHUS
MaTepuu U GyHAaMEHTAIBHBIX 3aKOHOB (PH3HKH;

dopmupoBaHUEe YMEHHI OOBSICHATH SIBICHUS C UCIOIB30BaHUEM (DM3MYECKHX 3HAHUU H
HaYYHBIX J0Ka3aTeJIbCTB;

(dopMHpoBaHUE MPEACTABICHUN O pOJM (U3UKU JUIsL Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TPEJCTABIEHUH O BO3MOXKHBIX chepax Oyaymiell mnpodeccnoHanbHOMN
NeSITeIbHOCTH, CBSI3aHHBIX C (DPU3MKOM, MOJIrOTOBKA K JaybHeilleMy OOy4yeHMIO B 3TOM
HalpaBJICHUH.

JlocTxeHne 3TUX Iesield 00ecreyrBaeTCsl pelIeHHeM CIEAYIOUUX 3a7ad B IMpoliecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHusI:

npuoOpeTeHne cucTeMbl 3HaHUH 00 oOmMX (PU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIIOYAsT MEXAHUKY, MOJIEKYJSIPHYIO (U3UKY, dJIEKTPOJAUHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI acTPOU3HKH;

dbopMHpoBaHUE YMEHUI MPUMEHAITHh TEOPETHUECKUE 3HAHUS TSI OOBSICHEHHS (PU3UICCKUX
SBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUN B MOBCEIHEBHON )KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUs Pa3IMUHbIX 3a/1a4 C SBHO 33JaHHONW (U3UUECKON MOJIeNbIo,
3aja4, MO/ApPa3yMEBAIOLIUX CaMOCTOSATENbHOE CO3JaHue (U3NYECKOM MOJENHu, aJeKBaTHOU
YCIIOBUSIM 33J]a4, B TOM YHCIIE 33]]a4 HHKEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3UYECKHMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKUX MPOLECCOB, X BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBIIQJICHUE METOJaMH CaMOCTOSITEFHOTO TUTAHUPOBAHUS W TPOBEACHUS (DU3MIECKHX
SKCHEPUMEHTOB, aHalIW3a W MHTEpIpeTaluy WHQPOpMalUU, ONpPEAETCHHUsS IOCTOBEPHOCTH
MOJIy4EHHOTO Pe3ysbTara;

CO3JaHUE YCJIOBUM U PAa3BUTHUS YMEHUH IPOECKTHO-UCCIIEI0BATEIbCKON, TBOPYECKON
NeSITEIbHOCTH;



pa3BuTHE UHTEpPeca K chepam npodecCHOHATTLHON JACSITEIIPHOCTH, CBSI3aHHOM C (PU3HKOM.

B coorBerctBun ¢ TpeboBanmsiMu PI'OC COO yrinyOnéHHBI ypOBEHb H3YyYEHHS
yuebHoro mnpeamera «®Pu3nuka» Ha YypOBHE CpeaHEro oOmero oOpa3oBaHHs BBIOMpaeTCs
0o0y4armuMucs, MIAHUPYIOIIMMH MPOJOJKEHHEe 00pa3oBaHMs IO CHEHHATbHOCTAM (U3HKO-
TEXHUUYECKOTO MpOouIs.

Ha usydenne pusuku (yriyOnéHHBIN ypOBEHB) HA YPOBHE CPEAHETO OOIIEro 00pa3oBaHus
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hepento), B 11 kitacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipennaraemslii B mporpamme no Gpusnke nepeyeHsb J1abopaTOPHBIX U MPAKTUYECKUX padboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JIElTaeT BbIOOp MpPOBEACHUS J1a0OpaTOpHBIX padoT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOmuXcsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPOIBI.

Ousuka — (yHIaMeHTalbHas Hayka o mpupoje. HayuHblii MeTOA MO3HAHHMS U METOMbI
UCCIICIOBaHMS (PU3NICCKUX SBIICHUH.

OKCIIepUMEHT U Teopus B Mpolecce Mo3HaHus npupoabl. HabmroneHne u sKCrepuMeHT B
buzuke.

Crioco0b1 n3MepeHus (U3NYECKUX BEIHMYMH (QHAJIOTOBBIE U IU(PPOBBIE H3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu u3MepeHuil pusnueckux BeJNYMH (a0COIIOTHAS U OTHOCUTEIbHAS).

MogenupoBanue (U3NYECKUX SBICHUN U MPOLECCOB (MaTepuasbHas TOYKA, aOCOIIOTHO
TBEP/0E TEII0, UJlealbHasl )KUJKOCTh, H/I€aIbHBIN Ia3, TOUEUHBIN 3apsin). I'unoresa. duznueckuit
3aKOH, I'PAaHULIbl €r0 IPUMEHUMOCTH. Pu3nyecKas Teopus.

Pone u mecto ¢u3uku B (QOpMHpPOBAHMU COBPEMEHHOH Hay4yHOM KapTHUHBI MHpa, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuKym.

W3mepeHne cuiibl TOKa M HanpsyKEHUS B LENHM IOCTOSHHOIO TOKa IpHU IOMOILU
aHaJIOTOBBIX U LU(POBBIX U3MEPUTENBHBIX TPUOOPOB.

3HakoMCTBO ¢ LU(ppoBoil naboparopueit no ¢usuke. IIpumepsl u3mepeHus GuU3NYECKUX
BEJIMYMH IIPU [TOMOLIY KOMITbIOTEPHBIX JATYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe naBukeHUE. OTHOCUTENIBHOCTb MEXaHMYeCcKoro nBwxkeHus. Cucrema
OTCYETA.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Panuyc-BekTop MaTepuaabHOW TOYKH, €r0 IPOEKIMM Ha OCH CUCTEMBI KOOpAMHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHsIsl CKOPOCTb, MIHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopauHaT. ClokeHue nepeMenieHuil u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEWMHOE NBUKEHHE. 3aBUCUMOCTh KOOPMHAT,
CKOPOCTH, YCKOPEHUS U MMYTH MaTepuaibHON TOUYKH OT BPEMEHH U UX TpaUKu.

CBobOomHoe mazeHue. YcKopeHue cBOOOTHOTO majeHus. J[BrkeHue Tena, OpOIeHHOTO
II0J1 YIJIOM K TOPU30HTY. 3aBUCHMOCTbh KOOPJINHAT, CKOPOCTU M YCKOPEHMSI MATEPHAIbHON TOUKU
OT BPEMEHH U UX I'paduKu.

KpuBonuHeliHoe aBmxkeHue. J[BUKeHne MaTeprualbHON TOYKH 110 OKPYKHOCTU. YTIIOBAst U
nuHenHas ckopocTh. llepwon m vactora oOpamienus. LleHTpocTpemMurensHoe (HOpMaabHOE),
KacaTeJIbHOe (TaHTeHIMAbHOE) U OJHOE YCKOPEHHE MaTepHaIbHONW TOUKH.

TexHuueckne YCTpPONCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: CIUAOMETpP, JBUKCHHE
CHapsJI0B, LIETIHbIE, IIeCTepEHYAThIE U PEMEHHBIE NepeIayl, CKOPOCTHBIE TUQTHI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WILTHOCTPALMS KHHEMAaTHYECKUX XapaKTEPUCTHK JIBHIKEHUS.

Crioco0bI HcceJOBaHuUs IBUKCHHM.

Nnmroctpanys npeaeabHoro nepexoaa i N3MepeHue MTHOBEHHOU CKOPOCTH.



[IpeoOpa3zoBaHne MBHKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne aBrkeHus Tenna, OpOIIeHHOT0 MO YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

HamnpaBnenue CKOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[Ipeobpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHue nyTel, TPACKTOPHl, CKOPOCTEN JIBHMKEHHUS OJHOTO M TOTO K€ Teja B Pa3HbIX
cHUCTeMax OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBM>KEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne yCKOpeHUsT TMpU MPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBHJKEHUHM IO
HaKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOIO maieHus: (P€KOMEHI0BAaHO UCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHne OBMXKEHUS Teja, OpOIIEHHOTO TOPU30HTANbHO. [IpoBepKa rUmoTe3sl 0 MpsiMOi
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3yuenue ABMKEHUS Tena M0 OKPY>KHOCTU € TOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TepHoja OOpalleHWs KOHHMYECKOTO MasTHHKA OT €ro
MapaMeTpOB.

Tema 2. /lunamuxa.

[TepBriii 3akoH HptoToHa. MHeprinaibHbie cucTeMbl 0TcuéTa. [IpuHIMI OTHOCUTEIBHOCTH
[Nanunes. HenneprmanbHbie cUCTEMBI OTCUéTa (OMpeieiieHUE, IPUMEPHI).

Macca tena. Cuina. [lpuHnumn cynepno3uiumu cui.

Bropoii 3akoH HeroTOHa 1711 MarepraibHOM TOUKH.

Tperuii 3akoH HproTOHA 1511 MaTepUanbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCHhI.

Cwia TsDKeCTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOJIHOTO TIAJ€HUSI OT BBICOTHI HaJ
MOBEPXHOCTHIO TUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHE HEOECHBIX T M HUX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, qBUXKyIIerocst ¢ yCKOpeHHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHUs CKOJBXKEHUS M CHUJIa TPEHUS TIOKOS.
Koadduiment tpenus. Cuna cOnpoTUBIEHUS MPHU ABHKEHUU Tella B JKUIKOCTH WU rase, eé
3aBHCUMOCTbH OT CKOPOCTH OTHOCUTEIIBHOTO JABUKECHHUS.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuiia Apxumea.

TexHuueckrne YCTpOHUCTBA W TEXHOJOTMYECKHE IMPOUECCHl: MOMIIUITHUKH, JIBUKECHHE
HMCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGnronenne nBuKeHUs TEN B MHEPIHAIBHBIX M HEMHEPIIUATBHBIX CUCTEMaxX OTCUETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WJIM IIAPOB PA3HOM MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHONECHUCTBYIOIIEH MPHUIIOKEHHBIX K TEIIy CHJI C IIPOU3BEICHUEM MACCHI TeNa
Ha €ro yCKOPEHHE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CuJl, BOBHUKAIOIIMX B PE3YJIBTATE B3aUMOJACHCTBHS TEIL.

N3Mepenne macce 1o B3auMOJICHCTBUIO.

HesecomocTs.



Bec Tena npu yCKOpEHHOM NOIBEME U MTaJICHUN.

[lenTpoOEKHbIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

H3mepenne paBHOAECHCTBYIONICH CUJI IPU ABMXKEHUU OpycKa 10 HAKJIOHHOM MIIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBIKCHHMS OpycKa IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmarnuu.

W3ydeHne ABMKCHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKHUHYTOU Yepe3 JIETKHi OJI0K.

N3mepenne kodddunmenTa TpeHus Mo BEIUYUHE YTI0BOr0 KOd(p(UIIMEeHTa 3aBUCUMOCTH
FTP(N)'

HccnenoBanue JBWKEHUS Opycka [0 HAKJIOHHOM IUIOCKOCTH C TEPEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

N3yuyenue aBuKeHUS rpy3a Ha BaJly C TPEHHEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTelbHOE BHKEHUE TBEPIOTO Tea.
MoOMEHT cuilbl OTHOCUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

YcTolunBoe, HEYCTOMUNBOE, 0e3pa3INiyHOe PAaBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJIOTMYECKUE ITPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTrble KOHCTPYKIIHH.

Hemoncmpavyuu.

VYcnosus paBHOBECHS.

Buael paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue yclI0BUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIErO OCh BPAIICHHUS.

KoHcTpyrpoBanue KpOHIITEWHOB U pacd€T CUJI YIPYTOCTH.

N3yuenune ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOILIETO MJIOMA/(b ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

HNmnynsc MaTepuanbHONM TOUYKH, CUCTEMBI MaTepUalbHBIX TOYeK. L[eHTp Macc cucTtembl
MaTepuaibHbIX TOYEeK. TeopeMa o ABMKEHUH LIEHTPA Macc.

HMITynbC CHIIBI M1 M”3MEHEHHNE UMITYJIbCa TENA.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

MomeHT umMmmynabca MaTepualbHOM ToukHu. [IpencraBieHne O COXpaHEHMM MOMEHTA
UMITYJIbCa B [IEHTPAIbHBIX MOJISX.

Pabora cuibpl Ha MaqoM M Ha KOHEYHOM repemerieHuu. ['paduueckoe mpencraBieHne
paboTHI CHITBIL.

MoOHOCTb CHUIIBI.

Kunernyeckass sHepruss marepuanbHOM TOYKU. Teopema 00 M3MEHEHUHM KHHETUYECKOU
SHEPIMM MaTepUaIbHON TOUKH.

[ToreHnnanbHbBle M HEMOTEHIMAIbHbIE cuibl. IloTeHnmanbHas sHeprus. IloTeHnuanbHas
SHEPrus ynpyro neGopMHpOBaHHOW NpYyKUHBI. [loTeHIMaNbHas SHEprus Teaa B OJHOPOJHOM



IpPaBUTAlMOHHOM Mosne. [loTeHnuanbHas dHeprus Tena B TPaBUTALMOHHOM I0JIE OZHOPOJHOTO
n1apa (BHyTpH U BHe 11apa). Bropas kocMudeckas ckopocTb. TpeTbst KocMUYecKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKON YHEPTUM.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHyum [ UACAIBHOM KUJKOCTH Kak CJEACTBUE 3aKOHA COXPAHEHHS
MEXaHUYECKON IHEPTUU.

TexHHuYecKkue yCTpOHMCTBA U TEXHOJIOTMYECKHE IIPOLECCHI: IABM)KCHHE PAaKET, BOJOMET,
KONEp, NPYKUHHBIA MUCTOJIET, TUPOCKOIN, (PUIYpHOE KaTaHHE HAa KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

H3mepeHne MOIHOCTH CHJIBI.

W3meHeHne 3Hepruu Teia Mpu COBEPIIEHUN PAOOTHI.

B3anMuble npeBpanieHuss KMHETUYECKOM M NOTEHIMAIBHOW SHEPruil IpU JEHCTBHM Ha
TEJI0 CHJIBI TSDKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, RPAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

M3mMepeHue cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISI U MOLITHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHNS UMITYJIbCA TENA C UMITYJILCOM CHUJIBL.

HccenenoBanue cCoOXpaHEeHUsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

W3mepeHne KNHETUYECKOM YHEPTUHN Teja 0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MTOTEHIUAIBHOM SHEpIUU NPY>KUHBI C pabOTOM CHUIIBI TPEHHUSL.

Onpenenenue paboThl CHIIBI TPEHUS MPH JIBUKEHUH TeJla 110 HAKJIOHHOW TIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka ¥ TePpMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOPUU.

OCHOBHBIE TOJIOKEHMSI MoOJIeKyJIsspHO-KuHeTnyeckoi Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe npmxenHue. XapakTep ABMKEHHS U B3aUMOJCHCTBUSA
YyacTUIl BellecTBa. MoJesn CTpOEHUsI Ta30B, )KUIKOCTEH U TBEPIBIX Tel U 00bSICHEHHE CBOWCTB
BElleCTBAa Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromos). KommuecTBo
BeniecTBa. [locrossHHas ABoranpo.

TennoBoe paBHoBecue. TemmepaTypa u crocoObl e€ u3mepenus. lllkama Temmeparyp
Lenbcus.

Mopnenp uacanbHOrO ra3a B MOJIEKYJSIPHO-KMHETHYECKOW TEOpUHU: YACTHIBI Tas3a
JBHKYTCSI XAOTUYECKH U HE B3aUMOJAECUCTBYIOT APYT C APYIOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomitoTHas Temieparypa
(wkanma Ttemmneparyp KeneBuna). 3akon JlanproHa. M3omporecchl B HO€abHOM Trase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHne W30IPOLIECCOB: U30TEpMa,
u30xo0pa, n3obdapa.

CBs3p MEXIy [aBJIEHUEM U CpPEAHEM KHHETUYECKOW DSHEpPrUel IOCTYNaTelbHOIO
TEIUIOBOTO JBMKEHHUS MOJIEKYJl HA€aJbHOro Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KWHETHUUYECKON TEOPUHU UJICANIBHOTO rasa).

CBsi3p  aOCOJIIOTHOW  TeMIepaTypbl TEPMOJMHAMMYECKOW CHUCTEMBI CO  CpenHei
KMHETUYECKOM DHEPrUueH MOCTYyNaTeIbHOI0 TEIUIOBOIO JBUKEHUS €€ YaCTHLL.



TexHuueckue YCTpoOCTBA M TEXHOJOTMYECKHE TPOIECCHl: TEPMOMETp, OapoMeTp,
MIOJy4YCHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTUL BELIECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buzaeopoiuk ¢ 3anuchio peaabHOr0 OPOYHOBCKOTO JBUKEHUS.

Juddyzus xxuakocTei.

Mognens onbita llTepHa.

[IpuTsxenue MoJIeKy.

Moenu KpUCTaNIMYECKUX PELIETOK.

Habumronenue u nccnenoBanne U30IpPOLECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEIIOBOTO PABHOBECHS MPU TEIUIOOOMEHE MEXITy
ropsiuei U X0JIOJAHON BOJOM.

W3ydyeHrne W30TEpPMUYECKOTO TMporecca (PeKOMEHIOBAHO HWCIIONb30BaHHEe HU(POBOU
nabopaTopun).

N3yueHnue n30X0opHOro Impoiecca.

N3yuenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepmoanmHamuueckast (TH) cucreMa. 3agaHue BHEIITHUX YCIIOBUH s
TEPMOJMHAMUYECKOM CUCTEMbl. BHemHume u  BHyTpeHHuEe napamerpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMBI KaK CPEIHHE 3HAUEHUS BEJIWYWH, OMKCHIBAIOIINX €€ COCTOSHHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Havasio TepmMoanHaMuku. CaMONpPON3BOJIbHAS pellaKcalis TePMOAMHAMUYECKON
CHCTEMBI K TEINIOBOMY PABHOBECHIO.

Mogens wuaeanbHOro ra3a B TEPMOJMHAMUKE — CHCTEMA YpPAaBHEHHI: YpaBHEHHUE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsl BHYTPEHHEW SHEPruM. Y CIOBUSA NMPUMEHUMOCTHU
OTOM MOJENIM: HHU3Kasg KOHILIEHTpalus 4YacTHLl, BBICOKHE TeMIIepaTypsl. BrlpaxkeHue mis
BHYTPEHHEN YHEPIUU OJJHOATOMHOTO MJI€aJIbHOTO rasa.

KBa3zucrarnueckrne u HECTaTUYECKUE MTPOIIECCHI.

DnemeHTapHas paboTa B TepMOoANHAMUKe. Beruucienne padboTsl o rpaduky mnpoiiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco®0 H3MEHEHHsS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKOU
cucTeMbl 6e3 coBepiieHus padoTel. KOHBEKIHS, TETUIOMPOBOIHOCTD, U3ITyUYCHHUE.

KonuuectBo Temnorel. TemnoéMkocTh Tena. YAelbHAass W MOJSpHass TEMI0EMKOCTH
BelllecTBa. YpaBHeHHe Maiiepa. YenbHas TeIUioTa CropaHus TomuiMBa. Pacuér komuyecTBa
TEIUIOTHI IIpH Teruionepenaye. [lonstue 06 aquadatHoM mpoiiecce.

[lepBbiii 3ak0H TepMoauHAMUKU. BHyTpeHHsst sHeprus. KomudecTBo TemiaoTel U padora
KaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUU TEPMOJAUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOAMHAMUKM U1 PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSTHUE TEPMOJAMHAMUYECKONW CHUCTEMBI MPOXOIUT EIWHCTBEHHAs aguadara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3aKk0H TepMOIMHAMUKHU 11 HEPABHOBECHBIX ITPOLECCOB: HEBO3MOXHO MEPENATh
TEIUIOTy OT OoJiee XONOMHOTO Tena K Oonee Harperomy 0e3 kommencanuu (Kmaysumyc).
HeoOpatuMocTh NpupoIHBIX MPOIIECCOB.



[Tpunimne! geiicTBus TenmnoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. [ukn Kapho.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUSI TEIUIOBBIX JBHUTrarenei. TerioBoe 3arps3HeHue
OKPYKaIoIle Cpebl.

TexHuueckrue yCTpOMCTBA U TEXHOJOTHMYECKUE MPOUECCHI: XOJOIWIbHUK, KOHIUIMOHED,
JTU3ETbHBIA W KapOIOpPATOPHBIM JBUTATEeNM, MapoBas TypOWHA, TONYyYEHUE CBEPXHU3KHUX
TEMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAaHUEM TEIJIOBOI'O HAcoca,
YTHIIM3AIMs OMOOPTaHUYECKOTO TOIUIMBA JIJISl BRIPAOOTKH «TETUIOBOWY M 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

N3menenue TemmepaTypsl py auadaTH4eCcKOM pacIiupeHUH.

Bo3aymHoe orauso.

CpaBHeHHE YJENbHBIX TEIIIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHsI BHYTPEHHEH YHEPTHH.

UccnenoBanue annadbaTtHOrO Mpoiiecca.

KoMmbrorepHbie MOIENIN TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopuwvie padbomot, npaKmuKym.

N3mepenne yaenbHOU TeI0EMKOCTH.

WccnenoBanue nporiecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annadbaTtHOrO mpoiiecca.

W3yueHue B3aMMOCBS3M 3HEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJCHCTBUS U TeMIIEpaTyphl
KUIICHUS )KUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeuiecmea. Pazoevie nepexoobl.

[TapooOpa3oBanue u KoHAeHcarus. Mcnapenwe wu kumeHwe. YenbHas TemioTa
napooOpa3zoBaHMUs.

Hacpiiennsle ¥ HeHachlllleHHblE mapbl. KadecTBeHHass 3aBUCUMOCTh IJIOTHOCTH U
JIaBJICHUs HACHIIIEHHOTO Tapa OT TEeMIIepaTyphl, UX HE3aBHCHUMOCTh OT 00bEMa HACKHIIIEHHOTO
napa. 3aBUCUMOCTh TeMIIEPaTypbl KUTICHUS OT JIaBJICHUS B KUKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIIOTHAS ¥ OTHOCUTENNbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannundeckue u amopHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAILIOB.
[1naBneHue u KpucTayu3amus. Y aesibHas TerioTa miasienus. Cyoaumanus.

Hedopmaruu tBEpHoro Tena. Pactskenue u cxkxarue. Casur. Moayns FOnra. ITlpenen
yrapyrux aedopmaruii.

TemioBoe pacuiMpeHne KUAKOCTEH M TBEPABIX Tel, 00BEMHOE U IMHEHHOE pacIIupeHHe.
AHrapMOHHM3M TEIUJIOBBIX KOJICOAHWN YACTHI] BEIIECTBA KaK MPUYMHA TETUIOBOTO PACIIUPEHUS
Ten (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpa3zoBanue YHEPTUH B (PA30BBIX MEPEXOax.

YpaBHEeHHEe TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTspKkeHHE. KoadduimeHT moBepXHOCTHOTO HaTshKeHUs. KanumispHbie
saBJeHU. [{aBieHue moj MCKpUBIEHHON MOBEPXHOCTHIO KUJIKOCTH. @opmyina Jlamnaca.

TexHuueckue ycTpoiicCTBA M TEXHOJOTHYECKHME TMPOLECChl: KUAKUE KPUCTAILIbI,
COBpPEMEHHBIE MaTepUaJIbI.

Hemoncmpayuu.

TeroBoe pacmmpeHue.

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue. Kunenue rnpu NOHMKEHHOM JaBJICHUU.

N3Mmepenne cuiibl MOBEPXHOCTHOTO HATSKEHMUSI.



OnBITHI ¢ MBUIBHBIMH TUIEHKAMH.

CmauuBanue.

KanumnspHele siBneHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAITIMYECKOTO BELIECTBA.

Bunasr nedopmaruii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3yueHnne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEM.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbJA.

W3y4eHne CBOMCTB HACHIIIEHHBIX N1apOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa M OLIEHKA MaccChl IapoOB B IIOMEIIEHUH.

N3mepenune kod¢ppuIenTa moBepXHOCTHOTO HATSKCHUS.

Uzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMallii pe3HHOBOrO 00paslia OT MPUIIOKEHHON K HEMY
CHUJIBI.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexkmpuueckoe noie.

Onexrpuzauus Tel U €€ MposABIEHUsA. DJIEKTPUUYECKUH 3apsan. [IBa Buaa 3JIEeKTpUYECKUX
3apsanoB. [IpOBOIHMKM, IUANEKTPUKM M IOJYNPOBOJHUKH. OJIIEMEHTApHBIA 3JIEKTPUYECKUI
3aps. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsijaa.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyoHa.

Onexrpuueckoe nojie. Ero nelicTBue Ha 3J€KTPUUECKHE 3apsbl.

Hanpsok€HHocTh  anmekTpuueckoro moisis. IIpoOueiii 3apsa. JluHMM HanpskKEHHOCTH
aneKTprudeckoro nosst. OJHOPOIHOE ANEKTPUUECKOE TTOJIE.

[ToTeHIMaIbHOCTh ANEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHIMANOB U HaIpsHKEHUE.
[ToreHunanpHass  dHEprus  3apsga B DJIEKTPOCTAaTUYECKOM  TOJIE. [Torenunan
IIEKTPOCTATUYECKOro Mouid. CBsA3b HANpPsDKEHHOCTH MOJS W Pa3HOCTH IOTEHLIMAIOB  JUIS
AIIEKTPOCTATUYECKOTO MOJIsl (KaK OJHOPOJIHOTO, TaK U HEOJTHOPOJIHOTO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJEH.

[Tone Toueunoro 3apsima. Ilonme paBHOMepHO 3apspkeHHOM cdepsl. Ilone paBHOMEpHO
3apspkeHHOro mo oOwémy mapa. Ilome paBHOMEpHO 3apsDKEHHOH OECKOHEYHOM IIOCKOCTH.
KaptrHbl mMHMN HANPS/KEHHOCTU ATUX TOJIEN M SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B AJIEKTPOCTATUYECKOM ITOJIE. Y CIIOBUE PABHOBECUS 3aPSJIOB.

JIMDIIEKTPUKN B 2JIEKTPOCTATUYECKOM IToJIe. J(ManeKTpUUecKas IpOHUIIAEMOCTD BEIIECTBA.

Konnmencarop.  DJEKTpOEMKOCTh  KOHJICHCATOpa.  DJICKTPOEMKOCTh  IUIOCKOTO
KOH/JICHCATOpA.

[MapautenbHOe  COeMUHEHHME  KOHIEHcaTopoB.  IlociemoBaTenbHOE — COSIMHCHUE
KOHJICHCATOPOB.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

JIBr>keHure 3apsKEHHOW YaCTHUIIbl B OJTHOPOJHOM 3JIEKTPUUYECKOM MOJIE.

TexHu4eckne ycTpOMCTBa M TEXHOJOTHMYECKHE MPOLECCHI: JIEKTPOCKOIL, JIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alUTa, 3a3EMJICHHE JICKTPOIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Bau e
I'paada.

Hemoncmpayuu.



Y CTpolcTBO ¥ MPUHIUIT JEHCTBUSA SJIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3apyKEHHBIX IIaPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.

Monensb anexTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IIOJIE.

DneKTpocTaTUYecKast 3alluTa.

YCTpoKCTBO U IEMCTBHE KOHJAEHCATOPA ITOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOIIAJM  ILJIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus MEKTPUYECKOT0 MOJIs 3apsyKEHHOTO0 KOHAEHCATOpPA.

3apsiaKa U pa3psiKka KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

OueHka cu1 B3auMOJEICTBUSA 3apsKEHHBIX TEll.

Habumronenne npeBpalieHyst SHEPruu 3apsDKEHHOT0 KOHJIEHCATOpa B SHEPTUI0 U3JIyYEHUs
CBETOAMO/A.

N3yuenue npoTekaHusi TOKa B LIETIH, COAEPKALIEH KOHIEHCATOP.

Pacnpenenenne pa3sHOCTH TOTEHIUANOB (HANPSOKEHHS) TMPH  MOCIEAOBATEIHHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpudecKuili mok.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBus CyIIECTBOBAHUS TOCTOSIHHOTO 3JIEKTPUYECKOro Toka. VcTouHuku ToOKa.
Hampsokenne U u DZIC €.

3akoH OMa JJi yyacTKa LEMH.

OJIEKTPUYECKOE  COMPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
IPOBOJAHMKA OT €ro JUIMHBI U IUIOUIaJM TONEPEYHOrO0 CEUeHHUs. YeNIbHOE CONPOTHUBIICHUE
BEILECTBA.

[locnenoBarenbHOE, NapajljIeNbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux nenei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH J[xoynsa—JIenna.

MOoIIHOCTb 3JEKTPUUYECKOTO TOKA. TerioBasi MOLIHOCTb, BbIIEIsieMasi Ha PE3UCTOpeE.

OJIC u BHYTpEeHHEE CONPOTHUBIEHHE HMCTOYHHMKA TOKa. 3akoH Owma i TOJIHON
(3aMKHYTO) 2JIeKTpUUeCcKOl 1enmu. MoIHOCTh UCTOYHUKA TOKa. KOpoTKOe 3aMbIKaHHeE.

Konzgencarop B 11enu NOCTOSIHHOTO TOKA.

TexHuueckue YCTpPOHCTBA M TEXHOJOTMYECKHE IIPOLIECCHl: aMIIEPMETP, BOJBTMETP,
peocTar, CYETUHUK AIEKTPUUECKOM SHEPTHUH.

Hemoncmpayuu.

N3mepenne cuitbl TOKa ¥ HAMPSKSHMUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HANpsDKEHUS U PE3UCTOpa, JIamIlbl
HaKaJIUBaHUs U CBETOIUO/IA.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJHMKOB OT JJIMHBI, IUJIOLIATU
MOTIEPEYHOr0 CEUEHUsl U MaTepHuaa.

HccnenoBanue 3aBUCHMOCTM  CHJIBI TOKA OT CONPOTUBIIEHHS HIPU  MOCTOSTHHOM
HaIpsKECHUU.

ITpsimoe m3mepenne DJIC. KopoTkoe 3aMbIkaHUE TalbBaHUYECKOIO JIEMEHTA M OLEHKA
BHYTPEHHETO CONPOTUBIICHUS.



Cnioco0OnI coeqrHEHUsT UCTOYHUKOB Toka, JJ1C GaTapeii.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKY MOJIFOCAMU UCTOYHHUKA TOKA OT CHJIbI TOKA
B LICTIH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBaHre CMEIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA OT HAIIPSDKEHUS JJIs JIaMITbl HAKAJIUBAHMUSL.

YBenuueHue npezena u3MepeHus amrepmerpa (BoJIbTMETPa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/]C rajibBaHUYECKOr0 3JIEMEHTA OT BPEMEHHU IIPU KOPOTKOM
3aMbIKaHUU.

Hccnenoanue pa3HOCTH MOTEHIIMAIOB MEXKIY MOJIFOCAMU UCTOYHHKA TOKA OT CHJIBI TOKA
B IICMH.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOIITHOCTH UCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

OJNeKTpUYecKass MPOBOAMMOCTb pPa3JIMYHBIX BEUIECTB. OJEKTPOHHAs MPOBOJUMOCTH
TBEPABIX  METAUIOB.  3aBUCUMOCTb  COINPOTHBJIEHUS  METALUIOB  OT  TEMIEpaTyphl.
CBepXnpoBOAUMOCTb.

DneKkTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHash MPOBOAMUMOCTH MOJYINPOBOJHUKOB.
CsoiicTBa p—N-nepexona. [lonynpoBogHUKOBBIE TPHOOPHI.

DNEKTPUUECKUH TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAS TUCCOLMALUA. DIIEKTPOIIU3.
3axonbl Dapazes ISt 3JIEKTPOIH3a.

OneKTpuuecknii TOk B Ta3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITENBHBIM paspsl.
Pa3znuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuueckue yCTpOHCTBa U IMPAKTHUECKOE IMPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbl,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BBHIIUIABKA AIIOMHHHS, OJICKTPOHHAS
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYypPHI.

[IpoBOIUMOCTB 37EKTPOJIUTOB.

3akoHsl nekTposinza dapanest.

HckpoBo# pa3psa v MPOBOAMMOCTh BO3AyXa.

CpaBHeHHE NPOBOIMMOCTH METAJJIOB U MOJIYIPOBOJIHUKOB.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

HabGnronenue anexrponusa.

W3mepenue 3apsia OJHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH AUOJA.

Du3n4ecKuil MPaKTUKYM.

CniocoObl u3Mepenust (U3MUECKUX BETUYUH C UCTOIb30BAaHUEM aHAIOTOBBIX U IIU(POBBIX
U3MEPUTENbHBIX TMPUOOPOB H KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCUTEIIbHBIE  TOTPEIIHOCTH  HM3MepeHui  ¢usmueckux BenuuymH. OIlEeHKa TPaHUI
MOTPEIIHOCTEM.



[IpoBeneHNE KOCBEHHBIX HM3MEPEHUMN, WCCIECIOBAaHUM 3aBUCUMOCTEH  (U3UICCKUX
BEJIMYMH, MPOBEPKA IMPEAJIOKEHHBIX THIOTE3 (BBHIOOp M3 PabOT, OMUCAHHBIX B TEMATHUYECKUX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOPHBIC PA0OTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Wzyuenue kypca ¢pusuku yriyonaéHHoro ypoBHsa B 10 kiacce OCyIIeCTBISETCS C yUETOM
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTHKH, OWOJIOTHUH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemnole nOHAMUA, CEA3AHHbBIE C UYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (akT, rumore3a, (Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, MO/ICIIb, U3MEPEHHE, MOTPEIIHOCTH U3MEPEHUM, U3MEPUTEIIbHbBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peunieHue cucTeMbl ypaBHeHuid. JluneliHas ¢yHkums, mnapadona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuueckrue GyHKIUU: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO. BEKTOphl M HMX MPOEKIMU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX  OpPraHM3MOB, TEIUIOBOE  3arpsi3HEHHE  OKPYXKAWIIEeW  Cpelbl,  yTHIA3auus
OMOOPraHMYECKOTO TOIUIMBA JJISl BBIPAOOTKH «TEIJIOBOM» M 3JIEKTPOIHEPTHH, MMOBEPXHOCTHOE
HATsDKEHUE Y KaWUISIPHBIC SBJICHUS B IPUPOJIE, SJIEKTPUUECKUE SIBJICHHS B )KHBOU MPUPOJIE.

Xumua: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, MoJIy4YeHne HAHOMATEepUaoB, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEH U
ra3oB, OJKHUJIKHE KPHUCTAJJIbI, DJJICKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JIUCCOITMAITNS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOTIHSI.

T'eozpaghus: BnaxxHOCTh BO3IyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHue IBUKEHHUM C UCMIOIB30BAHUEM MEXaHU3MOB, YUET CYyXOro U
JKUJIKOTO TPEHUST B TEXHHUKE, CTaTUYECKHE KOHCTPYKIIMU (KPOHIITEHH, pemeérdyaTsie
KOHCTPYKIIMH ), UCTIOIH30BaHNE 3aKOHOB COXPAHEHUSI MEXAHUKU B TE€XHHUKE (TUPOCKOII, BOJTOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CrOpaHMs, MapoBas TypOWHa, OBITOBOW XONOIWJIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUHU TOJYYEHHS COBPEMEHHBIX MaTepuajgoB, B TOM YHCIE
HAaHOMATEepHaloB, M  HAHOTEXHOJOTMH,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30pA3PSAHBIC JAMITBI, TOTYITPOBOIHUKOBBIE MPUOOPHI, TaTbBAHUKA.

11 KUIIACC

Pasznea 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumoneiicTBue MOCTOSIHHBIX MAarHUTOB M TNPOBOJHHMKOB C TOKOM. MarHuTHOE mMOJe.
BekTop marHuTHOM MHAYKIMH. [I[puHIMN Cyriepno3niiny MarHUTHBIX NOJIeH. JIMHNKM MarHUTHOM
WHIYKITUH.

MarnuTtHoOe 1oJie TPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJIHMKA, KATYIIKA U KPYrOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Ammepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna JlopeHua, €€ HampaBieHHE W MOAYJb. JIBHKEHHE 3apsSyKEHHOW 4YacTHUIbI B
OJTHOPOJAHOM MarHuTHOM mose. PaGora cuiel Jlopenna.

MarunutHoe nose B Beuectse. GeppoMarHeTHKH, Mapa- U IUaMarHeTUKH.



TexHHYECKHE yCTPOWCTBA M TEXHOJOIMYECKHE IIPOLIECCHI: IPUMEHEHUE ITOCTOSHHBIX
MarHuToB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpoJABUraTesb SkoOu, YyCKOpPUTEIU
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nMHMH MHAYKUMM MarHuTHOTO IO IIOJIOCOBOTO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa J5uHUH MarHUTHOM MHIYKIUM TOJS JJIMHHOTO IPSAMOrO IPOBOJHUKA U
3aMKHYTOT'0 KOJIBLIEBOTO IIPOBOJIHUKA, KATYILIKH C TOKOM.

B3anmopneicTBue IByX MPOBOAHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

HaOnronenue nBukKeHUs MydKa 3J€KTPOHOB B MArHUTHOM I10JI€E.

[TpuHIMN AeCTBUSA 3IEKTPOU3MEPUTENLHOIO IPUOOPAa MAarHUTOIEKTPUUECKONH CUCTEMBI.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomol, RPAKMUKYM.

HccenenoBanue MarHUTHOTO I10JIS TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (eppOMarHeTHKOB.

HccnenoBanue JeMCTBUS IOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuibl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHYKIIUM HA OCHOBE N3MEPEHUS CUIIbI AMIIEpa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHuTHOM MHAYKIMM. [loTOok Bekropa MarHuTHON HHAyKuuu. DJC
MHAYKIMU. 3aKOH 3JEKTPOMarHUTHON uHAyKuuun Papanes. BuxpeBoe 3iieKTpuyeckoe IoJie.
Toku dyko.

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

IIpaBuno Jlenna.

NunyktuBHOCTE. Karylmka HMHAYKTHBHOCTM B II€NM IIOCTOSSHHOIO TOKa. SIBneHue
camonHaykiuu. JIC caMOMHAYKIIHH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHudyeckne yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHl: HMHAYKIMOHHAs IICYb,
COJICHOMJI, 3aIIMTa OT JIEKTPU3ALMHU TEJ IPU JIBUKEHUHM B MATHUTHOM I10JI€ 3€MJIH.

Hemoncmpayuu.

Habmroienue siBieHus 31eKTpOMarHuTHOM WHIYKIIUH.

Uccnenoanue 3aBucumoctd IC HHIAYKIMM OT CKOPOCTH HW3MEHEHHS MAarHUTHOTO
IIOTOKa.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

Hccnenosanue 3aBucumoctu J/]C caMOMHAYKIIMU OT CKOPOCTH M3MEHEHUS CHJIbI TOKA B
LEIIN.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

OnpeneneHne NHAYKIMHA BUXPEBOTO MarHUTHOT'O TIOJISI.

HccnenoBaHue sBIE€HUS CAMOUHTYKIUH.

COopka MoAEIH 3IEKTPOMarHuTHOIO TeHepaTopa.



Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cuctema. CBOOOIHBIE KOJICOAHMSI.

['apmonnueckue  konebanus. KunHemaTmueckoe U JAMHAMHUYECKOE  OIMMCAHUE.
DHepreTuyeckoe OmucaHue (3aKOH COXpAaHEHHUS  MEXaHWYECKOW  »Hepruu). BriBojg
JUHAMHYECKOTO ONHCAHWS TApMOHMYECKHX KOJNICOAHWH W3 WX OJHEPreTUYeCKOro u
KMHEMAaTUYECKOTO OTHCAHHUS.

Ammmatyna u ¢aza xonebanuii. CBs3b aMIUIMTYAbI KOJICOAHWNW HMCXOMAHOW BEIIMYWHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora xonebanuii. Ilepro Manbix cBOOOIHBIX KOJIEOAHUN MAaTEeMaTHYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KoJIeOaHU TPYKMHHOTO MasiTHUKA.

[TonsTe o 3aryxarommx KkojeOaHusx. BeiHyxaeHHble KoneOanus. PesoHaHc.
Pe3zonancHas kpuBas. BiusHue 3aTyxaHusi Ha BUJ PE30HAHCHOM KPUBOU. ABTOKONIEOAHHUS.

TexHu4yeckne yCTpONCTBA W TEXHOJIOTMUYECKHE IIPOIECChl: METPOHOM, Yachl, Kaueiw,
MYy3bIKaJIbHBIE HHCTPYMEHTBI, ceiicmorpad.

Hemoncmpayuu.

3anuch KojaebaTenbHOr0 ABUKCHHUS.

HabGmronenre He3aBUCMMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHU rpy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyXxamuxX KOJIeOaHUH W 3aBUCUMOCTH TIEPHOa CBOOOTHBIX KOJICOaHUI
OT COMPOTHBIICHUS.

HccnenoBanue konebaHWl Tpy3a HAa MAaCCUBHOM IMpPYXKHHE C IeNbi0 (OPMUPOBAHUS
IpeJICTaBICHUH 00 neaqbHON MOJEIN IPYKUHHOTO MasiTHUKA.

3aK0oH COXpaHEHUs YHEPTUHU TIPU KOJIEOAHUSIX TPy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIEHHBIX KOJICOaHHIHA.

Habmtoienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

N3mepenue nepuoia cBOOOAHBIX KOJIEOaHUN HUTSHOTO U IPY>KUHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHUS TENa B X0JI€ KoJIeOaHUii Ha YIIPYroM TMOJIBEce.

N3yueHue ABUKEHUS HUTIHOTO MAasTHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

UccnenoBanue yObIBaHUS aMILTATY/IBI 3aTYXAIOITUX KOJICOaHMIA.

HccnenoBaHue BBIHYKIEHHBIX KOJICOaHHIA.

Tema 2. dnexkmpomaznumnuole Koredanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJICOAHUST B HUJ€ATHHOM
konebarenbHOM KoHType. Dopmyna Tomcona. CBsi3p aMIUIMTYABI 3apsga KOHACHcaTopa C
aMIUTUTYION CHIIBI TOKA B KOJIEOATEIILHOM KOHTYpE.

3aKOH COXpaHEeHHsI SHEPTUU B HI€aTbHOM KOJeOaTeIbHOM KOHTYPE.

3aTtyxaromuye DJIeKTPOMarHuUTHbIE KojeOaHus. BBIHYXICHHBIE DJIEKTPOMArHUTHBIE
KoJIeOaHwusl.

[lepemenHbIii TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIMUTYAHOE M JEUCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSHKEHUS IPU Pa3IUIHON (opMe 3aBUCHMOCTH TIEPEMEHHOT0 TOKa OT
BpPEMEHU.

CunyconaanbHbI IEPEMEHHBIN TOK. Pe3ucTop, KOHJAEHCATOP M KaTyIIKa UHAYKTUBHOCTH
B LIENU CUHYCOUJAIBHOIO MEPEMEHHOIO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsKeHU M.

Wneanbublii Tpanchopmarop. [IponsBonctBo, nepepada u morpeOiIeHUE >IEKTPUIECKON
SHEPTUHU.



OKOJIOTMYECKUE PUCKU NPU IPOU3BOACTBE 3JIEKTpodHEepruu. KynbTypa HCHOab30BaHUS
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HHU.

TexHuueckne YCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: AJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKa, IMHUHU 3JIEKTpoIepeaay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOaHUH OT HHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcuorpamMMbl 3J1IEKTPOMAarHUTHBIX KOJIEOAHUH.

['eHepaTop He3aTyXalIIUX IEKTPOMArHUTHBIX KOJIeOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, karymika HHIYKTUBHOCTU U KOHJEHCATOP B LIEMIH IEPEMEHHOI0 TOKA.

Pe3onanc npu mociaeaoBaTebHOM COEAMHEHUM PE3UCTOPA, KATYIIKHM WHAYKTUBHOCTH M
KOHJIEHCATOPA.

YCTpORCTBO M IPUHIIUIT ACHCTBHSI TpaHCHOpMATOpa.

Mopeinb TUHUY AIIEKTPOIEpEAAUN.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

Wzyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIeI0BaTEIbHO COSAMHEHHbBIE KOHIEHCATOD,
KaTYUIKy U pEe3UCTOp.

Habmtoienue 3neKTpoMarHuTHOTO Pe30HAaHCA.

HccnenoBanue padoThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAazHUMHbBLE 60IHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHus. [lomepednsle M IpoAobHBIE
BosIHBL. Ilepnon, ckopocTe pacnpocTpaHeHus U AJIMHA BOJNHBI. CBONCTBA MEXAHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBMS M3JIyYEHHUS DJIEKTPOMArHUTHBIX BOJIH. B3anmHas
OpHUEHTAIs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaXKEHHE, MPEIOMJIEHHME, IOJISIpU3alns,
uHTEephepeHIMs U AU(PaKIHSL.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIIMTIBI paANOCBA3U U TeNeBUAeHUA. Pagromokarus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
pamap, paauoNpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbpTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIMHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTpaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCHUMOCTH JJUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habmionenne oTpaxeHus U MPeIOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnnn 1 1uppakiuud MEXaHMYECKUX BOJH.

AKyCTHYECKUI PE30HAHC.



CBolicTBa yJIbTpa3ByKa M €ro MpUMEHEHHE.

HaGnronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M 4YacTOTOM
KOJICOaHUH.

HccnenoBanue  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTPa)KE€HUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIus.

Oo6HapyxeHne HHPPAKPACHOTO U YIBTPAPUOIECTOBOTO U3TYICHHIA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsamosinHENHOE pacIpOCTpaHEHHUE CBETa B OJAHOpOAHOM cpene. Jlyu cera. ToueuHslit
HMCTOYHHK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHune H300pakeHUN B IIOCKOM
3epkaie. Cheprudeckne 3epkaia.

[Ipenomnenue cBera. 3akOHBI TMPEIOMJICHHS CBeTa. AOCOJIOTHBIM  IOKa3aTelb
npesnoMieHuss. OTHOCUTENbHBIA MOKa3aTenb MpeaomiieHHus. [locTOSHCTBO 4acTOThl CBeTa M
COOTHOUIEHHUE JIIMH BOJIH MPU NEPEX0Je MOHOXPOMATHYECKOTO CBETA YEpe3 IpaHully pasjena
JIBYX ONTUYECKUX CPEI.

Xon nyueit B mpusme. ucnepeus ceera. ClioxHBIH cocTaB Oenoro cera. Liger.

[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yro MOJIHOr0 BHYTPEHHETO OTPAKEHHUS.

Cobuparomue W paccewBarouiye JUH3bL. ToHKas nuH3a. DOKYyCHOE paccTOSHUE U
ONTHUYECKasl CHUJIa TOHKOHM JIMH3BI. 3aBUCHUMOCTH (DOKYCHOTO PACCTOSHHS TOHKOH clepudecKkoit
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENILHOTO MOKa3aTess MPeIoMIICHHUS.

dopmyiia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xox ny4a, IpOUIEANIEro JIUH3Y MO TPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKOU OCH.
[TocTpoenue n300pakeHU TOYKK U OTpPe3Ka MPSIMOU B COOMPAIOIIMX U PACCEUBAIOIIUX JTMH3AaX
U UX CHUCTEMaX.

OnTuueckue npubdopsl. Pazpemaroras ciocoOHocTh. ['11a3 Kak onTuveckas cucrema.

[Ipenenbl IpUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonmnoBas onrtuka. WHrepdepennus cera. KorepeHTHbIe HMCTOYHUKH. Y CIOBHS
HaONIOZICHUST MaKCUMYMOB W MHHUMYMOB B HMHTEP(EPEHIIMOHHONW KapTUHE OT JABYX
KOT€pPEHTHBIX UCTOYHUKOB. [IprMepsI kitaccuuecknx HHTEp(EPEHITMOHHBIX CXEM.

Hudpakmus cBera. [JudpakiuuonHas pemérka. YcioBue HAOMIOACHHUS TIJIAaBHBIX
MaKCHUMYyMOB TP MaJIeHUA MOHOXPOMATHYECKOTO CBETA Ha TUPPAKITMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHu4yeckue yCTpONCTBAa W TEXHOJOTUYECKHE TMPOLECChl: OYKM, JYyINa, MNEePUCKOIL,
dboToanmapar, MHUKPOCKOI, TMPOESKIIMOHHBIN ammapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccnenoBanue npenomMiIeHus CBETa.

Habmtoienue noaHoro BHyTpeHHEro oTpakeHus. Mojienb cBeToBoa.

HccenenoBanue xoa CBETOBBIX MTYYKOB Yepe3 INIOCKONAPAILIEIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.

Mopenu MUKpOCKOTa, TEIECKOIIA.

Hab6nronenue natepdepeHIinm cBeTa.



HaOnroneHue 1BETOB TOHKHX IUIEHOK.

HaGmonenue nudpakiuu cBera.

N3yuenne qupakinOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucrnepcuu cBera.

Habmronenue noisipu3aniu cBeTa.

[TpuMeHeHne NOISPOUIOB IS U3YUSHHSI MEXaHUYECKUX HAMPSKCHHMN.

Yuenuueckuit 3xcnepumenm, nabopamopmnuie pabomoi, PAKMUKYM.

W3mepenue nokasaTesis NpeoMIICHHs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHSI OT BELIECTBA (HAa MPUMEPE KHUIKUX
JIUH3).

N3mepenue poKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yeHnne n3o0paxeHus: B CUCTEME U3 IUIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenne n300paxeHUs: B CHCTEME U3 JBYX JIMH3.

KoHcTpynpoBanue TeneCKOMMYECKIX CHCTEM.

HaGnronenue nudpakunu, MHTEpHEpEeHIUHN U NOJSpU3aluK CBETA.

W3yueHue noasipu3aluy cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne naTephEpEHINH Ja3epHOTO N3TYICHUS Ha IBYX MIEIISX.

Hab6mronenue nucniepcumu.

HaGnronenue u uccnenoBanue AM(PpPaKkMOHHOTO CIIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnune criekTpa U3ydeHHs CBETOAMOAA TPU TIOMOIIH TU(PAKIIMOHHOHN PEIIETKH.

Pa3nes 6. OcHOBBI cielUAJIbLHONH T€OPUH OTHOCHUTEIbHOCTH.

['paHuIIbIl MPUMEHUMOCTH KJIaCCMUECKOM MexaHukd. IlocTymarel cnenuaabHON Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcioBue
npUuIMHHOCTH. OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeIUIeHHe BPEMEHH M COKpaIleHUe
JUINHBI.

OHeprusi U UMIYNbC PEIATUBUCTCKON YaCTUIBI.

CBsI3b MacCHI C SHEPTHEN U UMITYJIECOM PEISITUBACTCKON YaCTHIIBI. DHEPTHUS TIOKOSI.

TexHUYecKkne YCTPOWCTBA M TEXHOJOTMYECKHE MPOIECChl: CIYTHUKOBBIE NMPHEMHUKH,
YCKOPHUTENH 3apsHDKEHHBIX YacTHULL.

VY4eHn4eckuil HKCIIepUMEHT, TJa0opaTOpHbIe pabOThI, MPAKTUKYM.

Omnpenenenre UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUL (1Mo gororpadusMm TpeKoB
3apsDKEHHBIX YacTHUI] B MArHUTHOM TI0JIE).

Pa3nea 7. KBantoBasi pusuka.

Tema 1. Kopnyckynapnuo-601no80il Oyaiusm.

PaBHOBecHOE TeMIOBOE W3JIy4YeHHE (M3IIyYCHHE aOCONIOTHO YEPHOTO Tena). 3aKoH
cmenienust Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

®otoadpdext. Onbitol A. I'. Cronerosa. 3akoHbl (poTtodddexra. YpaBHeHHEe DHUHIITEHHA
st hotorpdexra. «KpacHas rpanuiay portodrddekTa.

JlaBneHue cBera (B 4YaCTHOCTH, MJABJICHHE CBETa Ha aOCOJIOTHO MOITIOUIAIONIYI0 U
abcooTHO OoTpaskarollyio mosepxHocth). OnbiTh I1. H. JleGenena.



BosHoBbie cBoiicTBa wactull. Bonnbl ne bpoitns. JlnvHa BosHbl ne bpoing u pasmepsl
00JlaCTH  JIOKaNW3alMK  JABWXKYLIEHCs  4acTullbl.  KopmycKylsipHO-BOJTHOBOM — Ayalu3M.
Judpakius 37eKTPOHOB Ha KPUCTAIIIAX.

Crnenuduka uzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéunocTe [ efizendepra.

TexHuuyeckue ycTpoWcTBa M TEXHOJIOTHYECKUE IMPOLECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
dboTogaTunK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHast OaTapesi, CBETOIUO/I.

Hemoncmpayuu.

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUS! TIOIYTIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Conneuynas 6arapes.

Yuenuueckuit sxkcnepumenm, nabopamopnwvie padbomot, npaKmuKym.

HccnenoBanue horope3ucropa.

N3mepenue noctossHHOM [Inanka Ha ocHOBe rccnenoBanus hotodddekra.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICJIOBAHUIO CTpOeHUs aToMa. [itanerapras mozaens atoma Pesepdopra.

[Toctrymarer Bopa. M3nydenne u moriomeHne (OTOHOB IMPH TEPEXOje aromMa ¢ OIHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOAA.

CrnoHTaHHOE W BBIHYXKJIEHHOE U3yueHue ceera. Jlazep.

TexHu4yeckne yCTpOWCTBA M TEXHOJOTUYECKHE TMPOIECChl: CHEKTPaIbHBIN aHaIHN3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTE.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

HabGmronenue nuHeyaToro crexkTpa.

HccnenoBanue cnekTpa pa3pekKeHHOr0 aTOMApHOI'O BOJOPOJA U U3MEPEHHE MOCTOSHHON
Pun6epra.

Tema 3. Quszuka amomHozo A0pa u 31eMEHMAPHBIX YACHUY,.

Hyxnonnas monens sigpa ['eitzenbepra—MBanenko. 3apsan sapa. MaccoBoe ducio sjpa.
N3oTomnsl.

PaguoakTuBHOCTE. Anb(a-pacnaj. IJIEKTPOHHBIM U MO3UTPOHHBINA OeTa-pacmaa. ['amma-
U3ITy4yeHue.

3aKOH paguOaKTUBHOrO pacmnana. PagmoakTuBHBIE H30TONBI B mpupone. CBorcTBa
MOHU3HUPYIOUIETO U3NydYeHUs. BiausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHbBIN
¢don uznyuenus. Jlozumerpus.

DOHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegexT maccol sapa.

SAnepupie peaknuu. Jlenenne wu cuHTe3 saep. SnepHeie  peakTopbl. [Ipobiembr
YOPABISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. KOJOTMYECKHE aClEKThl Pa3BUTHUS  SIEPHOM
SHEPIeTUKHU.

Mertoabl perucTpauuu U UCCIEI0BAaHUS JIEMEHTAPHBIX YaCTHL.



DyHIaMeHTAIbHBIE B3aUMOJCHCTBUA. baprnoHbl, Me30HBI M JeNTOHBI. [IpeacraBienue o
CranpaptHoil mosienu. KBapk-ritooHHas MOJEIb a[pOHOB.

®usuka 3a npeaenamu CtanaapTHON Mojenu. TémHas MaTepus U TEMHas SHEPTUSL.

EnunctBo duznyeckoil KapTUHBI MUpA.

TexHu4eckue yCcTpOHWCTBa M TEXHOJIOTMYECKUE MPOLECCHI: JO3UMETpP, Kamepa Buibcona,
SJIEPHBI  PEaKTOp, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopnvie padbomot, npaKmuKym.

HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIH30BAHUEM JI03UMETPA.

W3ydenue norionieHus 0eTa-4acTul] aTFOMHUHACM.

Pa3nen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH.

Otanbl  pa3BUTHS  acTpoHOMuUHU. [lpukiagHoe U MHPOBO33PEHUECKOE  3HAYEHUE
actpoHoMud. [IpUMEHUMOCTh 3aKOHOB (HU3UKKA JUII OOBSCHEHUS TPHUPOJBI KOCMHYCCKHX
00BEKTOB.

Metoabl acTpoHOMHUYECKHX HccieqoBaHui. COBpEMEHHbIE ONTHYECKUE TEJIECKOIIbI,
paznoTeNeCKOMbl, BHEaTMOC(hepHasi acTpOHOMHUSL.

Bun 3Bé31H0r0 HeOa. Co3Be3us, spKue 3BE3/1bI, INIAHETHI, UX BUIUMOE JIBUKEHUE.

ComnneyHas cuctema.

Connue. Conneunas akTuBHOCTh. McTtounuk snepruu ConHia v 3BE31.

3BE3/1bl, HX OCHOBHBIE XapakTEPUCTUKU. Jluarpamma «CHEKTpaJbHBIA Kjlacc —
CBETUMOCTBY. 3BE3/bI TJIABHOW MOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JIJIst
3BE31 TUVIABHOM  TMOCJENOBAaTENbHOCTH. BHyTpenHee crpoenne 3BE31. COBpEMEHHBIE
MIPEACTABJICHUS O IPOUCXOKACHUH U 3BOOIMH COJIHIIA U 3BE3/1. DTaIbl )KU3HU 3BE3L.

Mneunsiii [lyts — Hamia [Manaktuka. [Tonoxxenue n neukenue Connua B ['anaktuke. Turbl
rajakTuk. Pagnoranaktuku u kBazapbl. UEpHBIE ABIPHI B sIpax rajakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe nznyueHue.

Macmrabnas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npobieMbl acCTpOHOMUH.

Yuenuueckue naonrooenus.

HabGmionenust  3BE3mHOrO HebGa  HEBOOPYKEHHBIM  IJ1a30M C  HCHOJIB30BaHUEM
KOMIBIOTEPHBIX TMPWJIOKEHUNW MJIsi  ONpeAeNieHUs] TOJOXKEHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31us1 CeBEpHOTO MOTYIIapHsl U sIPKUE 3BE3IBI.

Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAHHOCTEH U 3BE3/THBIX CKOTICHUM.

Du3nYecKHl MPAKTUKYM.

CriocoOb1 u3MepeHus GU3NUECKUX BEJIHMYUH C HCIOIh30BAaHUEM aHAJIOTOBBIX U IH(PPOBBIX
W3MEPUTEIBHBIX TPUOOPOB U  KOMITBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  TIOTPENTHOCTH  HW3MepeHud  (usmyeckux BenuuuH. OleHKa  TpaHUIl
IIOTPELIHOCTEM.

[IpoBeneHNEe KOCBEHHBIX HW3MEPEHHM, WCCIEJOBAHUNA 3aBUCHUMOCTEH  (pU3MUecKux
BEITMYWH, MPOBEPKA MPEIIOKEHHBIX THUIIOTE3 (BBIOOp M3 pabOT, OMUCAHHBIX B TEMaTUUYECKHX
pasnenax «Y4eHHYECKUH IKCIIEPUMEHT, 1a00paTOpHbIE paOOThI, TPAKTUKYM).

O0o0maroniee NOBTOpPeHHUeE.

OO0o0OmieHne W CUCTeMaTu3alusl  COACepX aHWsl  pas3neinoB kKypca «MexaHHKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DJIeKTpoauHamukay, «KoneOaHus U BOJHBIY,



«OCHOBBI CIleUANbHON TEOpPUU OTHOCUTENbHOCTH», «KBaHTOBas @u3ukay, «IIeMEHTHI
ACTPOHOMHH U acTPODUZUKIY.

Ponp ¢u3mku u acTpoOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
STUYECKON cdepax [eATeNbHOCTH YeloBeKa, pPOjdb M MeCTO (U3MKH M acTPOHOMUU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, 3HAYCHHE OMNHCATEIbHOW, CHCTEMaTHU3HPYIOIIEH,
OOBSICHUTENIBHOM U MMPOTHOCTHYECKON (DYHKIMIA (pr3nuecKor TeOpHH, poib PU3NIECKON TeOpUn
B ()OPMUPOBAHUU TMPEACTABICHUN O GU3NYECKON KapTHHE MHPA, MECTO (U3UYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 11 Kiacce OCyIIECTBISIETCS C YIETOM
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTHKH, OWOJIOTHH, XHMHUH,
reorpauu ¥ TEXHOJOTHU.

Mesicnpeomemusle nOHAMUA, C6A3AHHbBIE C UYUECHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
sBIICHUE, HAy4YHbIA (akT, rumore3a, (Qu3uUeckas BeIWYWHA, 3aKOH, TEOPHs, HAOIIOJCHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHKE, MOJICIh, H3MEPEHHE, TTOTPEITHOCTH U3MEPEHUHN, H3MEPUTETHHBIC
npuoOopsI, IU(poBas 1ad0paTOPHs.

Mamemamuka: peuieHre cucteMbl ypaBHeHHI. Tpuronomerpuueckue GyHKIMH: CHHYC,
KOCUHYC, TaHTCHC, KOTAHTE€HC, OCHOBHOC TPHTOHOMETPHYECKOE TOXKICCTBO. BEKTOpHI M WX
MPOSKIIMA HAa OCU KOOPIHMHAT, CIOKEHUE BEKTOPOB. [IpoM3BOMHBEIC 3JIEMEHTAPHBIX (DYHKIIUU.
[Tpu3naky mo00Us TPEYrOIbHUKOB, OMPEIeICHHE TUIOMIAIU TUIOCKUX GUryp U o0bEMa Ted.

buonozua: >nektpudeckue SBICHHUS B KUBOHM MpUpojJe, KoyeOaTelbHbIE IBHKEHUS B
JKUBOM  TIPUpPOJAE,  DKOJOTUYCCKHUE  PUCKA  TPU  TPOU3BOACTBE  AJICKTPOIHEPIHH,
JJIGKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOMIEH Cpelbl, YJIbTPa3BYKOBas JIMArHOCTHKA B
MEAUIIMHE, ONITUYECKHUE SIBJICHUS B )KUBOU MPUPOJE.

Xumusa: CTpOCHHE aTOMOB M MOJIEKYJ, KpPUCTAIIIMYEcKass CTPYKTypa TBEPABIX Tel,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUTMUECKOHN PEIIETKY, CIIEKTPAIBHBIN aHAIN3.

T'eozpaghusa: MarHuTHBIC TIOMIOCA 3E€MITH, 3aJIe)KW MArHUTHBIX Py, POTOCHEMKA 3eMHOMN
MOBEPXHOCTH, cericMorpad.

Texnonozusn: npuMeHEHNE MTOCTOSHHBIX MarHUTOB, JIEKTPOMArHUTOB, IEKTPOABUTATENb
SxoOm, reHepaTop TEPEeMEHHOTO TOKa, WHAYKIIMOHHAS TIeYb, JIMHHUH O3JIEKTpoIepenad,
QJIGKTPOJIBUTATENb, pPajiap, pPaaIuONPUEMHUK, TEIIeBU30p, aHTeHHa, TenedoH, CBU-neus,
yIbTPa3ByKOBasi JMArHOCTHKAa B TEXHUKE, MPOEKIMOHHBINM ammapar, BOJIOKOHHAs OITHKA,
conHe4Has Oarapesi, CIyTHUKOBbIE MPUEMHUKH, S/IEPHAsI JHEPTETUKA U HKOJIOTHUECKUE aCTIEKThI
€€ pa3BUTHSL.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOITPAMMLI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUAJIMUYHOCTHBIE PE3VIJIBTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHoCTHBIE pe3yJIbTAThl OCBOCHHS yueOHOro mpenMera «Du3nKa» JTOJDKHBI OTPakKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIIMEH JIUYHOCTH, CHUCTEMOH IICHHOCTHBIX OpHEHTAllMi, TO3WTHUBHBIX BHYTPEHHHUX
yOXKIICHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSAM POCCHUHCKOro  00IIecTBa,
paclIMpeHre XKU3HCHHOTO OIbITa W ONbITA ACSITEILHOCTH B IMPOIECCE PEeaTu3allid OCHOBHBIX
HAIPaBIICHUH BOCIIUTATEIBHOMN JICATEILHOCTH, B TOM YHCJIC B YACTH:

rPaskIaHCKOro BOCIIMTAHUS:

e CchopMHPOBAHHOCTH TPAKTAHCKOW TIMO3MIMUA OOYYAIOMIETOoCs KaK aKTHBHOTO H
OTBETCTBEHHOT'O WICHA POCCUICKOT0 00IIEeCTBa,

® [PUHATHE TPAAULMOHHBIX OOIIEUYETOBEUECKUX T'YMAHUCTUYECKUX U IEMOKPATUYECKUX
IIEHHOCTEM;

® TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B MHTEPECAX I'Pa)JIaHCKOTo OOIECTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

® yMEHHE B3aMMOJCICTBOBATH C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKIUSMU ¥ Ha3HAYCHUEM;

® TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM EATEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

¢ chopMHPOBAHHOCTH POCCUUCKON TpaskJaHCKON UICHTUYHOCTH, TATPUOTH3MA;

® I[ICHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHHUSM POCCHHCKUX
yUY€HBIX B 001aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

e chopMHpPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHNUS;

® CINOCOOHOCTH OILIGHWBAaTh CHUTYallUI0 W TNPUHUMATh OCO3HAHHBIE  PEIICHHUS,
OPUEHTHUPYICh HA MOPaIbHO-HPAaBCTBECHHBIC HOPMBI W IICHHOCTH, B TOM 4HCIE B
JIESITETbHOCTH YYEHOTO;)

® OCO3HAHHE JUYHOTO BKJIAJA B IIOCTPOCHHUE YCTOHIMBOTO Oy IYIIETO.

ICTETHYECKOr0 BOCIIUTAHUS

® OCTETHMYECKOE OTHOIICHWE K MHpPY, BKIIOYAs OSCTETUKY HAyYHOTO TBOPYECTBA,

npucymero Gu3snvdeckon HayKe.
TPYAOBOI0 BOCHUTAHMS:

e HHTEpeC K pa3nu4yHbIM cdepaMm MNpoPecCHOHATHHON ACSITeNbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIIaTh OCO3HAHHBINA BHIOOP OymyIie
poeccHu M pean30BbIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEBI;

® TOTOBHOCTHh M CHOCOOHOCTH K OOPa30BaHMUIO U CaMOOOpa3oBaHUIO B 001MacTH (U3UKH
Ha MPOTSHKCHUN BCEH JKU3HH.

IKOJIOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMHPOBAHHOCTh JKOJOTUYECKOW KYJIBTYpPhI, OCO3HAaHHE TJIOOAIBHOIO XapakTepa
HKOJIOTHYECKUX MPObIIeMm;

® [UJJAHMPOBAHUE W OCYILECTBICHUE JICUCTBUIM B OKPYKAIOLIECH Cpe/le HA OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA;



paciipCHUC OIbITa ACATCILHOCTU 3KO0JIOTHYeCKOM HaIpaBJICHHOCTU Ha OCHOBC
HUMCIOIIUXCA 3HAHWH 110 (1)I/I?>I/IK€.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAYYHOW JAEATeNbHOCTH, TOTOBHOCTh B IIPOIECCE H3YUYCHUS
(GU3UKKM  OCYIIECTBIIATH  TMPOEKTHYIO M HMCCIEJOBATENbCKYI  JESTEIBHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHbIE YHHBeEPcAJIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble Jlornyeckune AefcTBUA:

CaMOCTOSITENIEHO (OPMYIIMPOBATh M aKTyaJM3UPOBATH MPOOJIEMY, paccMaTpuBaTh e
BCECTOPOHHE;

OINPEAEIIATD LENH JEATEIbHOCTH, 331aBaTh IIapaMeTPhl U KPUTEPUH UX JTOCTHIKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHST B PACCMATPUBACMBIX (DU3HYECKHUX
ABJICHUSX;

pa3pabarbiBaTh IUIaH pEHICHUS NpoOJeMbl C y4ETOM aHaiuM3a HMEIOIIUXCS
MaTepUaIbHBIX U HEMAaTEPUAIBLHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIE€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIEIISM,
OLICHUBATh PUCKHU ITOCIEACTBUM NEATEIBHOCTH;

KOOPJIMHUPOBAaTh U BBINOJHATH PabOTy B YCIOBHSIX pEAIbHOI0, BUPTYaJbHOTO U
KOMOHMHUPOBaHHOTO B3aUMOECHCTBUS;

pa3BUBATh KPEaTHMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOJIEM.

ba3oBble nccienoBarejbCcKue AeiCTBHUA.

BJIQ/IETh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMH U MeTOAaMH (hU3HUECKOi
HayKH;

BJIQJIETh HAaBBIKAMHU Y4YEOHO-UCCIIEOBATEIbCKOM W TMPOEKTHOW JEeATENbHOCTH B
o0nactT (U3UKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOATEIBHOMY IIOUCKY
METOJIOB pEHICHUS 3a7a4 (PU3NICCKOT0 COJCPXKAHUS, TPUMEHEHUIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;

BJIQJICTh BUJIAMH JICATEIHHOCTH IO MOJYUYECHUIO HOBOTO 3HAHHMS, €T0 WHTCPIIPETAIINH,
peoOpa3oBaHUIO0 U MPUMEHEHHIO B PA3IMYHBIX YUYEOHBIX CHTYAIHUSIX, B TOM YHCIE MPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIC CBSI3W M aKTyallU3UpOBATh 3aJady, BBIJIBUTaTh
TUTOTe3y € peIIeHWs, HaxOIUTh apryMEeHTBl JUIA JIOKa3aTelIbCTBAa CBOMX
YTBEPXKICHHM, 33]1aBaTh TapaMeTPhl K KPUTCPUH PEIICHHUS,

AHAIM3UPOBATh TOJTYYCHHBIE B XOJ€ PEIICHUS 3a7add pPe3ylbTaThl, KPUTHYCCKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSX;
CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIC 3a7]a4 B 00pa30BaTEIbLHON EATEILHOCTH, B
TOM YHUCJIE IPU U3yYECHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETb NEPEHOCUTH 3HaHUS MO (PU3HMKE B MPAKTUUECKYIO 00I1aCTh KUZHEACITENbHOCTH;
YMETh HHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;



BBIZIBUT'aTh HOBBIC UACHU, IPCJIaraTb OpUTr'HHAJIbHBIC MTOAXO0AbI U PCIICHUS
CTaBHUTb HpO6JIeMBI " 3a7la4u, JOIMYyCKAarIMEC AJIbTCPHATUBHBIC PCIICHU .

PatGora ¢ undopmanmeii:

BIIQJICTh HABBIKAMHU TMONy4YeHHs wuHpopMammu (HU3HUECKOTO COICpKAHUS W3
HUCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITSIIBHO OCYIIECTBIATh IIOWCK, aHAJU3,
CUCTEMATH3AIlMI0 M HWHTEPIPETANHI0O HH(POpPMAIMK pa3IUYHBIX BHJIOB H (opM
MIPEICTaBJICHHUS,

OIICHHBATh JJOCTOBEPHOCTh HH(OPMAIIHH;

HCIIOJIb30BaTh CPEJCTBA WH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pCIIEHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPTraHU3alMOHHBIX 33/1ad C
coOmrofeHreM TpeOOBaHWUN APrOHOMUKH, TEXHHMKH O€30MAaCHOCTH, THTUEHBI,
pecypcocOepeKeHus, TPABOBBIX M OITUYECKUX HOPM, HOPM HH(DOPMAIMOHHOU
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThI (DU3MYECKOTO COJCPKAHUS B PA3IUYHBIX (dopmarax ¢ yd4ETom
Ha3HAYCHUS MHPOPMALMU U IEIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMmy
MIPEJICTABICHUS U BU3YATH3AIHH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBUA:

OCYIIIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TENbHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IUKTEHI;
pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOX TOYKY 3PEHHs C HMCIOJIb30BAHHEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ UHUBHyaIbHON paboThI;
BBIOMPATh TEMAaTUKY M METOJbl COBMECTHBIX JEHCTBHH C y4E€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4ieHa KOJUIEKTHBA,

IPUHUMATH L€ COBMECTHOM [JESATEIBHOCTH, OPraHW30BbIBaTh M KOOPAWHUPOBATH
JIeHCTBUS MO €€ JOCTM)KEHUIO: COCTaBIISATH IJIaH JEWCTBUM, paclpeneisTh poJid C
y4€TOM MHEHUN yYaCTHUKOB, 00CYXK/1aTh Pe3yIbTaThl COBMECTHOM paboTHI;

OLICHMBAaTh KadeCTBO CBOEr0 BKJIaJa M KaXJOTO YyYacTHHKA KOMaH/Abl B OOIIMH
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUIM;

npeJiaraTb HOBbIE MTPOEKTHI, OLEHUBATh UJEU C MO3UIMH HOBU3HBI, OPUTMHAIIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETUYECKOE MOBEACHHE B PA3IMYHBIX CUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JIEATEILHOCTh B 00JaCTH (DUBUKU U
ACTPOHOMMH, BBISIBIISTH MPOOJIEMBI, CTABUTh U (POPMYITHPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IJIAH PELICHUs PACUETHBIX U KAUEeCTBEHHBIX 3a/1a4, TUIaH
BBITTOJIHEHHS TTPAKTHYECKONH pabOTHl ¢ YYETOM HMMEIOIIMXCSI PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHUI;

JIaBaTh OIIEHKY HOBBIM CUTYaIIHsIM;

pacuIMpsATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHIH;

JienaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0st OTBETCTBEHHOCTH 32
pelLIeHHE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;



CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIAMIMHA B 00IacTu (U3UKH,
IIOCTOSTHHO ITOBBIIIATh CBOM 00pa30BaTeIbHBINA U KyJIbTYPHBIH YPOBCHb.

CaMOKOHTPOJIL, 3MOLIUOHAJILHBIA HHTEJLJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallWsIM, BHOCUTb KOPPEKTHUBBI B JAEATEIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIAJCTh HABbIKAMU II03HABATEIbHOM pPE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JIEMCTBUM U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YyIbTaTOB U OCHOBAHMI;

UCIIOJIb30BaTh NMPUEMBI pe(IEKCUU JUIsl OLIEHKH CUTYallMM, BBIOOpa BEPHOI'O PEIIECHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHHKEHUIO;
IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJITaTOB NEATEIbHOCTH;
NPUHUMATD ce0sl, TOHMMAast CBOU HEIOCTATKU M IOCTOMHCTBA,

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYI'UX IIPU aHAIU3€ PE3YJIBTATOB JEATEIBHOCTH;
IpU3HABaTh CBOE MIPABO U IIPABO APYTUX HA OIIUOKH.

B nmponecce AOCTHKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IIPOrpaMMBbI I1O (I)I/ISI/IKG JJIsL
YPOBH:A CPEOAHECTO 061_]_[61"0 O6pa3OBaHI/I$I y 06y11aroLuch;1 COBCPHICHCTBYCTCS 3MOI.[PIOH8.J'IBHBII>1
HHTCIICKT, npez[nonarafomnﬁ C(i)OpMI/IpOBaHHOCTBI

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBLHOE
COCTOSIHWE, BHJCTHb HAINpaBIICHUS Pa3BUTHS COOCTBEHHOW AMOIMOHAIBHOW CQepsl,
OBITH YBEpEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHUs,  BKJIIOYAIONIETO  CAMOKOHTPOJIb,  yYMEHHE  TNPUHUMATh
OTBETCTBEHHOCTh 3@ CBOE IIOBEJCHHE, CHOCOOHOCTb  QJaNTHPOBAThCA K
HMOIMOHAIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTb, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBAIMH, BKIIOYAIOMICH CTPEMJICHHE K JOCTIDKEHHIO IENIM U YCIIeXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIeHCTBOBATh, UCXOMS U3 CBOMX BO3MOXKHOCTEH;
OMITATUH, BKIIOYAIONIEH CIIOCOOHOCTh IOHUMATh SMOIMOHAIBHOE COCTOSHUE JIPYTHX,
YYUTBIBATh €r0 MpPHU OCYIIECTBIEHUH OOIEHUs,, CIOCOOHOCTh K COYYBCTBHUIO U
COIIEPEKMBAHHUIO;

COLMAIBbHBIX HABBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAUBaTh OTHOLIEHHS C
JIPYTUMH JIOBMH, 3200THTHCS, TIPOSIBIISATH HHTEPEC U Pa3pemIaTh KOH(DIUKTHL.

I[TPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 knacce npeniMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxkaTb chOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

NOHUMATh pPOJb (PU3UKK B DSKOHOMHYECKOH, TEXHOJOTUYECKOW, 3KOJOTHYECKOH,
COLMAIIBHOW M ATUYECKOH cepax IesTeIbHOCTH YeIOBEKa, POJIb U MEeCTO (PM3HUKH B
COBPEMEHHOI Hay4HOUI KapTHHE Mupa, 3HauYEHUE OINCATENILHOM,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENbHON M MPOTHOCTHYECKON (QYHKUMI (u3nyecKoit
TEOPUU — MEXaHUKU, MOJIEKYJSIPHOM (U3MKM M TEPMOJUHAMHUKH, POJIb (PU3NUYECKON
Teopuu B (GOPMHUPOBAHUHU MPENICTABICHUN O PU3NUECKON KapTHHE MUPA;

pasinyaTthk yCJIOBHUS MPUMEHUMOCTH Mojened (U3MYeCKMX Tel M IPOLECCOB
(sBNIEHMIT): MHEpLMANIbHAS CHCcTeMa OTCUETa, a0COMOTHO TBEPIIOE TEJI0, MaTepHaIbHAas
TOYKa, PABHOYCKOPEHHOE JBIKEHHME, CBOOOJHOE TNajaeHue, abCONIOTHO ympyras
nedopmarus, abCOTIOTHO YIPyroe M abCOMIOTHO HEYNPYroe CTOJKHOBEHHS, MOJIETH



ra3a, JKUIKOCTH U TBEPAOro (KPUCTAJUIMUECKOTO) Teia, UACATbHBIM ra3, TOUEYHBIN
3apsizl, OHOPOJHOE NIEKTPUUECKOE I0JIE;

pa3iauyath ycioBUsS (TpaHUIBl, 00JacTH) NPUMEHUMOCTH (UBHUYECKUX 3aKOHOB,
MOHUMATh BCEOOIMI XapakTep (YHAAMEHTATBHBIX 3aKOHOB M OTPAHHMYECHHOCTH
UCIIO0JIb30BAaHNS YAaCTHBIX 3aKOHOB;

AHATM3UPOBATh M OOBSCHATH MEXAHMYECKHUE TIPOIECChl U SIBJICHHS, HCIOIB3YS
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBl MEXaHUKH (OTHOCHTEIBHOCTh MEXaHHYECKOIo
IBUXKEHUS, (OpMyiIbl KMHEMAaTUKU PaBHOYCKOPEHHOTO JABIXKEHHUS, IMPeoOpa3oBaHUs
lanunes nans  CKOPOCTH M TMepeMelleHus, 3akoHbl HblOTOHA, MPUHIUI
OoTHOcUTENbHOCTH [anuiies, 3aKOH BCEMUPHOTO TSATOTEHUS, 3aKOHbI COXpPaHEHUs
UMIyJbCA M MEXaHHYECKOM OSHEpruu, CBsA3b pabOThl CHUJIBI C U3MEHEHUEM
MEXaHMYECKON DSHEpPruu, YCIOBHS paBHOBECHS TBEPAOTO Tena), MpU ITOM
UCIIOJIB30BaTh ~ MaT€MaTHYECKOE  BBIPA)KEHHME  3aKOHOB, YKa3blBaThb  YCJIOBUSA
IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB: IIpeoOpazoBaHuil ['anumes, BTOpOro u TpeThero
3aK0HOB HbIOTOHA, 3aKOHOB COXpAHEHHUS UMITYJIbCA U MEXAHUUYECKOW YHEPrUu, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;

AQHAJIU3UPOBATh U OOBSACHATH TEIIOBBIC MPOIECCHl M SBJICHUS, HCIOIb3YsI OCHOBHbBIE
nonoxkeHuss MKT u 3akoHBI MONEKYISIpHOM (QU3MKM W TEPMOJAMHAMUKH (CBA3b
JIaBJICHUS UICAIBHOTO ra3a Co CPEAHEN KUHETUYECKON SHEPruen TeIIOBOrO ABUKECHUS
M KOHLEHTpauue:d ero MOJIEKYyJ, CBsA3b TEMIEPATyphl BeEIIECTBA CO CPEIHEH
KMHETUYECKOM DJHEprued TEeIJIOBOTO JBUYKEHUS €ro 4YacTHll, CBfA3b JaBJIEHUS
UJeaNbHOIrO Ta3a C KOHLEHTpauued MOJEKYJI M €ro TeMIEepaTypou, ypaBHEHUE
MenneneeBa—Knanelipona, NepBblli 3aKOH TEPMOJAWHAMUKH, 3aKOH COXPAHEHMS
SHEPruy B TEIJIOBBIX IMpolieccax), MpPH O3TOM HCIIOJIB30BATh MaTeMaTHYECKOe
BBIPA)KEHHE 3aKOHOB, YKa3bIBaTh YCJIOBHUSl NMPUMEHMMOCTH ypaBHEHUs MeHpeneeBa—
Knaneiipona;

AHAIM3UPOBATh M OOBSACHATH DIIEKTPUYECKHE SBIICHUS, KCIONb3yS OCHOBHBIE
MOJIO’KEHHUS M 3aKOHBI DJIEKTPOJIMHAMUKHU (3aKOH COXPAHEHHUS dJIEKTPHUUECKOTO 3apsija,
3akoH  KynoHa, DNOTEHIMANBHOCTh  AJIEKTPOCTATUYECKOIO  TOJA,  MPHUHIMNI
CYMEPIIO3UINHN DJICKTPUUECKUX TIOJIEH, TIPU ITOM YKa3biBas yCIOBUS MPUMEHUMOCTH
3akoHa KynoHa, a TakXe NpakTUYEeCKH BaXKHbIE COOTHOIIECHMs: 3aKOHbI Oma aiid
y4acTKa LEeNu U AJi1 3aMKHYTOH 3JIEKTpUUecKoM 1enu, 3akoH Jxoyns—JIenua, npasuia
Kupxroda, 3akonsr apajes ais 371eKTpon3a);

OMHKCHIBATh (PU3MUECKUE MPOILIECCHl U SBJICHHUSI, UCIIONb3ysS BEIUYUHBL: TEpEMEICHNE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMBI TE€J, CHJIa, MOMEHT CHJIBI, 1aBJICHHE,
MOTEHIIMAJIbHAs JHEPrus, KWHETHUYeCKas HSHEprus, MeXaHWdeckas dJHeprus, pabora
CUJIbl, IEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHUJla TSHKECTH, CUJla YIPYTrOCTH, CHIIa
TPEHMsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUSA Tena ¢ 3eMiIEi BOMU3H €€ MOBEPXHOCTH,
SHEPrHsl YIpyro aeGopManuy MPYKHHBL, KOJIMYECTBO TEIIOTHI, aOCOJOTHAs
Temmneparypa Tena, paboTra B TEpMOJWHAMUKE, BHYTPEHHSS OSHEPrus MJI€alIbHOIO
OJIHOATOMHOTO Ta3a, paboTa WJEaNbHOTO ra3a, OTHOCHTENbHAs BIAXKHOCTh BO3.yXa,
KIIJI wmneanbHOro TEMJIOBOTO JIBUraTeisl; 3JIEKTPUUECKOE TI0JIe, HANpsKEHHOCTH
3JIEKTPUYECKOTO IMOJIsI, HAMPSHKEHHOCTh IOJS TOYEYHOrO 3apsja WIM 3apsHKEHHOTO
niapa B BaKyymMe€ U B JUAJIEKTPHUKE, MMOTEHIUAN 3JEKTPOCTATUYECKOr0 MOJIsA, Pa3HOCTh
MOTEHIIMAIOB, 3JIEKTPOABUKYILAs CHUJIAa, CUJIAa TOKA, HAIpPSKEHUE, MOIIHOCTb TOKa,
ANIEKTpUUECKasi €MKOCTh IJIOCKOTO KOHIEHCATOpa, COMPOTHBJICHUE ydacTKa LENHu C



NOCJEOBATENbHBIM M HAapajjIeIbHbIM  COEJIMHEHHEM  PE3UCTOPOB,  DHEPrus
AIIEKTPUYECKOrO MOJIs KOHACHCATOPA;

OOBSICHATE OCOOEHHOCTH IpPOTEKaHWsl (PU3MYECKUX SBIECHUI: MeXaHHYecKoe
JBIKEHHE, TEIUIOBOE JBM)KEHHE YaCTUI[ BEILECTBA, TEIUIOBOE paBHOBECHE,
OpoyHOBCKOE ABMKEHHE, TU(dy3Hs, HCIapeHHe, KUIIEHUEe U KOHJIeHCalus, IUIaBJIeHNe
U KpHUCTANIM3al¥sl, HANpPABICHHOCTh  TEIUIONEpeNaud, JJeKTpuU3auus  Tell,
HKBUIIOTEHIIMAJILHOCTH [TOBEPXHOCTHU 3apsKEHHOT'O IIPOBOIHUKA,

IPOBOJUTH MCCIIEJ0BAaHUE 3aBUCUMOCTH OJHOW (M3MYECKOH BEIMUYUHBI OT IPYroM c
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHMM, IpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
($UKCUpPOBaTh pPe3yabTaThl MOJYYCHHOM 3aBUCHUMOCTH (PU3UYECKUX BEIWYMH B BUJC
rpa¢uKoB C Y4E€TOM aOCOIIOTHBIX IMOTPELIHOCTEH W3MEpEHUH, JenaTh BBIBOABI IO
pe3yibTaTaM UCCIIE0BaHuUS;

IPOBOJUTh KOCBEHHBIE H3MEpEeHHs (PU3MUECKUX BEIUYMH, NPU ITOM BBIOUpPAThH
ONTUMAJIbHBIA METOJ] M3MEpPEHMsl, OLICHUBAaThb AaOCOJIOTHBIE M OTHOCUTEIbHBIE
HOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;

IOPOBOJIUTH  ONBITBI IO IPOBEPKE MPEAJOKEHHOH TUIOTEe3bl: IJAaHUPOBATH
OKCIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAIBHYIO  YCTAaHOBKY,  aHaJIU3UPOBAThH
HOJIy4EeHHBIE PE3YJbTaThl U JIeJIaTh BBIBOJ O CTaTyCe MPEUI0KEHHON TUIIOTE3bI;
coOnrofarh npaBuia 0e30macHOro TpyJa HpU MPOBEIECHUU HUCCIEIOBAHUNA B paMKax
y4eOHOT0 3KCIEPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIIE0BATEIbCKOW U INPOEKTHON
NESITEIbHOCTH C HCIHOJb30BAHUEM H3MEPUTENbHBIX YCTPOHUCTB M JIaOOPAaTOPHOIO
000pyI0BaHNS;

pewmiatb pacy€THbIE 3aJaud C SBHO 33JaHHOM M HESIBHO 3aJaHHOM (uznueckon
MOJIeJIbIO: HAa OCHOBAaHMM aHaJM3a YCJIOBHUS OOOCHOBBIBATH BBIOOP (HH3HUECKOM
MOJIeJIM, OTBedarlleld TpeOoBaHUSAM 3aJaud, HIPUMEHATb (OPMYyNbl, 3aKOHBI,
3aKOHOMEPHOCTM M TOCTYJNaThl (U3UYECKUX TEOpUH TMpHU  HCIOIb30BaHUU
MaTEMAaTUYECKUX METOJOB PpEUICHMs 3ajad, MPOBOAUTH pacd€Tbl Ha OCHOBAaHUU
UMEIOUINXCA JaHHBIX, AaHAJU3UpPOBaTh pPE3yJIbTaThl U KOPPEKTHUPOBATb METOJbI
pelieHus ¢ y4ETOM MOJIyYEHHBIX Pe3yJbTaTOB;

pelaTh Ka4eCTBEHHbIE 3aJ]aul, TpeOyIolIie NTPUMEHEHUs 3HaHUM U3 pa3HbIX pa3JieoB
Kypca (M3MKH, a TaK)Ke€ MHTETrpallMd 3HAHUW U3 JPYTUX NPEIMETOB €CTECTBEHHO-
HAy4yHOr'0 IIMKJa: BBICTpauBaTh JIOTMYECKYIO LIENIOYKY PACCYKIEHHM C OMopod Ha
U3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBIICHHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS Ul OOBSICHEHUS OCHOBHBIX MPUHIIUIIOB pabOThHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
NPUBOANUTH MPUMEPHI BKJIa/1a POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PHU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIEr0 MHpAa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHH;

AQHAIM3UPOBATh U  OLIEHUBATh TMOCIEJACTBUS OBITOBO U  MPOM3BOACTBEHHOMN
NEeSTEIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (U3MUECKUMHU [MpolleccaMu, C TO3ULUN
IKOJIOTHUECKOMN 0€30MacHOCTH, IIpeICTaBICHUN 0 paloHaIbHOM
IIPUPOJIONOIL30BAaHUH, a TAKXKE Pa3yMHOM MCIOJIb30BAaHUU JIOCTHKEHUN HAYKU H
TEXHOJIOTUH I JalbHEUIEro pa3BUTHSI YEIOBEUECKOr0 O0IIECTBA;

IPUMEHSATH pa3IMYHbIE CIIOCOOBI PabOTHI ¢ HHpOpManuel GU3NIECKOTO COACPIKAHUS C
UCIOJIb30BAaHUEM  COBPEMEHHBIX MH(OPMAIMOHHBIX  TEXHOJOTHH, MpU  3TOM



UCTIONIB30BaTh  COBPEMEHHbIE  HMH(MOPMAIIMOHHBIE  TEXHOJIOTUM  JUIA  TIOWCKa,
nepepadOTKH M TPeAbsABICHUA Y4YeOHOW M HAy4HO-TIOMYJIAPHOH HH(OpMAIIH,
CTPYKTYPUPOBAaHUS M HMHTEPIPETalui WH(POPMALUU, MOJYYCHHOH W3 pPazIHYHBIX
UCTOYHUKOB, KPDUTUYCCKH aHAJIM3UPOBATH MOIYYaeMy0 HHPOPMAIIUIO U OIICHUBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIONIMXCS 3HAHWW, TaK M Ha OCHOBE aHaln3a
UCTOYHUKA HHPOPMALUH;

NPOSIBJIATE OpPraHM3allMOHHBIE ¥ TI03HABaTEIIbHBIE YMEHHUS CaMOCTOSTEIHHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOLIECCE BBHIMOIHEHUS IPOEKTHBIX W Y4eOHO-
UCCIIEIOBATEIIBCKUX Pa0OT;

paboTaTh B TpyIIe C WCHOJIHEHHWEM pPa3IMYHBIX COLHUAIBHBIX POJIeH, IIIaHHPOBATH
paboTy TpYIIBL, palMOHAIBLHO pPACHpPEACTATh JACATEIBHOCTh B HECTaHIAPTHBIX
CUTYyaIIUsX, aJICKBATHO OLICHUBATh BKJIAJl KAXJOTO U3 YYACTHUKOB IPYIIIbI B PEIICHUE
paccMarpuBaeMoi poOJIEMBI;

OPOSIBJIATE  MOTHBAIMIO K  Oyaymed npodecCHOHANbHOW  JICATEIBHOCTH  I10
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K konny oOyuenust B 11 Kknacce npeIMETHbIE pe3yJabTaTbl Ha YIIyOJIEHHOM YPOBHE JTOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

HOHUMAaTh pOJb (UMK B SKOHOMHYECKOM, TEXHOJOIMYECKOW, COLHUAIbHOW U
ITHYECKON cdepax IesTeIbHOCTH YeNOBEeKa, POJb U MeCTO (PM3MKH B COBPEMEHHOMU
Hay4YyHOW KapTHHE MUPA, POJIb ACTPOHOMUHU B MPAKTUYECKON 1€ATEIHHOCTH YEJI0BEKA U
JaIbHEWIIEM  HAayyHO-TEXHUYECKOM  pa3BUTUM,  3HAUYE€HUE  ONHUCATEJbHOM,
CHCTEMaTU3UPYIOLIEH, OOBSICHUTENIbHOW M MPOrHOCTHYECKON (yHKIMHA (u3zndeckoit
TEOPUU — DIIEKTPOJAMHAMUKH, CHEIUAIBHON TEOPUHM OTHOCUTEIBHOCTH, KBAaHTOBOU
¢uzuku, ponb GU3NYECKON TEOpUH B (GOPMUPOBAHUU MPEACTaBICHUN 0 (U3NUECKOI
KapTUHE MHUpa, MECTO (PU3MYECKOM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX MPEACTABIECHUN O IPUPOJIE;

pas3nuyaTth YCIIOBUS IMPUMEHHMMOCTH Mojenell (U3NYECKUX Tel U IPOLECCOB
(ABNIEHMI): ONHOPOJIHOE AJIEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJI,
rapMOHMYECKHE KOJIeOaHMs, MAaTeMaTH4YEeCKUM MasTHUK, HJA€albHBIA MPYXKUHHBINA
MasiTHUK, TapMOHUYECKHE BOJIHBI, UACANBHBIN KoeOaTeNbHbII KOHTYp, TOHKas JIMH3A,
MOJIeJIEN aToMa, aTOMHOTI'O SI7Jpa U KBAHTOBOM MOJEIIH CBETA;

paznuyaTh ycinoBUs (TpaHMIBl, OOJACTH) NPUMEHHUMOCTH (PU3WYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OTPaHUYEHHOCTh
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBATh U OOBSACHATH HIEKTPOMArHUTHBIE MPOLECCHI U SIBICHUS, UCIIONb3YS
OCHOBHBIE TIOJIOXEHUS M 3aKOHBl JJIEKTPOAMHAMUKM M CIIELUAIbHONW TEOpUU
OTHOCHUTENIbHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTo 3apsia, cujia AmIiepa, cuia
Jlopenua, 3aKOH JJIEKTPOMArHUTHOW WHAYKUIWUH, mpaBuio Jlenma, cBszp DJ1C
CaMOMHJIYKIUU B 3JIEMEHTE JJIEKTPUUYECKOM LIENMNU CO CKOPOCTBIO M3MEHEHUS CHJIbI
TOKA, MOCTYJIaThl CIIELUAIBHON TEOPUN OTHOCUTENBHOCTH DWHINTENHA);
aHAJTU3UPOBATh U OOBICHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, UCIOIb3Ys IMOJI0KEHUS
KBaHTOBOM (u3uku (ypaBHeHHe DifHIITEHHA 111 (hoTod(dekTa, epBblid U BTOPOU
MOCTyJaThl bopa, MpuUHIMIT COOTHOIICHHs HeonpeaenéHHocTen [ elizenOepra, 3aKOHbBI
COXPaHEHHs 3apsA0BOrO M MacCOBOTO YMCEN M YHEPIUU B ANEPHBIX PEaKLHUAX, 3aKOH
paZioaKTUBHOIO pacnaja);



OMHCHIBATh (PU3UYECKHE MPOIIECCHI U SIBICHUS, UCIIOJIb3Ys BEIMYMHBI: HANPSHKEHHOCTD
3JEKTPUYECKOTO  TOJIA, HOTEHIMAl  3JEKTPOCTATHUYECKOro  IOJs,  Pa3sHOCTh
MOTEHIIMAJIOB, AJIEKTPOJBIKYIIAs CHJIA, WHAYKIWS MArHUTHOTO MOJsi, MarHUTHBIN
MOTOK, cwia Amnepa, HHIYKTUBHOCTb, 3JIEKTPOIBMXKYIAs CHJIA CAMOUHIYKILIHH,
SHEPIvsi MarHUTHOTO MOJISI TPOBOJIHUKA C TOKOM, PEISTUBUCTCKUN HMMITYJIbC, ITOJIHAS
SHEPrusl, SHEPrus MOKOs CBOOOTHOM YaCTHUIIbI, JHEPTHsI U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apsi]l pa, SHEPTUSI CBS3H SAPA;

OOBSACHATH OCOOCHHOCTH TPOTEKaHUS (UINYECKUX SIBJICHUN: DIIEKTPOMArHUTHAs
WHAYKIHS, CAMOUHIYKIIUS, PE30HAHC, HHTep(epeHIus BOIH, TUdPaKIus, TUCIEPCUs,
MOJIHOE BHYTPEHHEE oTpakeHue, (hoTodnekTpudeckuit apdekr (dhororddekr), anbda-
u Oera-pacmaabl  sijiep, ramma-u3inydeHue saep, (U3NYECKUe  MPUHIUIIBI
CHEKTPAJIbHOTO aHau3a U paboThI J1a3epa;

ONpeNeNATh HalpaBJICHUE MHAYKIIMM MarHUTHOTO MOJIs MPOBOJHHUKA C TOKOM, CHJIBI
Awmmnepa u cuibl Jlopenua;

CTpOUTh M300pakeHHEe, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
pacCUUTBIBATh €T0 XapaKTEPUCTHUKH;

MIPUMEHATH OCHOBOIIOJIATAIOLIME ACTPOHOMHYECKHUE IMOHATUA, TEOPUH U 3aKOHBI IS
aHajan3a U OOBsICHEHUA (U3UYECKUX TMPOIECCOB, MPOUCXOIANIMX B 3BE3TAX, B
3BE3HBIX CHCTEMaxX, B MEXKTaJaKTUYECKOW CpeJe; MBIKEHUS HEOECHBIX Tell,
SBOJIFOLIMY 3BE3 1 BeceneHHOM;

MIPOBOJIMTH HCCIICIOBAaHUE 3aBUCHUMOCTEH (U3NYCCKUX BEIUYHH C HUCIOJIh30BAHUEM
MPSIMBIX U3MEPEHUI, TPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHUPOBATH pe3yIbTaThl
MOJyYEHHOW 3aBUCHUMOCTH (PH3UYECKHX BEIMYMH B BHAE TpaduUKOB C Y4ETOM
aOCOJIIOTHBIX ~ TMOTPEIIHOCTEH M3MEpeHWM, JelaTh BBIBOJABI IO pe3yjbTaTaM
WCCJICIOBAHMS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIUYWH, MPU ITOM BBIOMpATH
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OIICHUBaTh aOCOJIIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEUTHOCTH MPSAMBIX 1 KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTH  OMBITHI IO TPOBEPKE TMPEIJIOKEHHOW TUIOTE3bl: IUIAHUPOBATH
DKCIIEPUMEHT,  CcOOMpaTh  OKCIEPUMEHTAIbHYI0  yCTaHOBKY, aHAJIU3UPOBATh
MOJIYYSHHBIEC PE3YIIbTAThI U JIeJaTh BBIBOJI O CTATyCe MPEII0KEHHOM TUTIOTE3bI;
OMUCHIBATh METO/IbI OJYYEHHSI HAYYHBIX aCTPOHOMUUYECKUX 3HAHUM;

coOmrofarh mpaBuia 0e30macHOro TpyJda NMpU MPOBEIESHUU HUCCICIOBAHHMA B paMKax
yu4eOHOr0 SKCIIEPUMEHTA, MPAKTUKyMa U Yy4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
NEATETLHOCTH C WCIOJIh30BAHUEM HW3MEPUTEIBHBIX YCTPOWCTB W J1AOOPATOPHOTO
000pyI0BaHNS;

pemath pacdy€THBIC 3a/adyd C SIBHO 3aJaHHOM W HESBHO 3aJlaHHON (PU3MUECKOU
MOJIeTIbIO: HAa OCHOBAaHUM aHalIM3a YCIOBHS BHIOMpaTh (PU3MUECKHE MOJEINH,
OTBEUaIoIMe TPEOOBAHUAM 33/1a4H, IPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTHU U
MOCTYyJaThl (U3MYECKUX TEOPUH TMPU HCIIOJH30BAHUM MATEMATHYECKHUX METOJIOB
pemieHusl 3ajad, MPOBOJAWTH pPAcu€Thl Ha OCHOBAaHMM WMEIOIIUXCS JIaHHBIX,
AQHAJIM3UPOBATh PE3YJAbTATbl M KOPPEKTUPOBATh METOJbl PEIICHHS C Y4E€TOM
MOJIyYEHHBIX PE3YJIbTATOB,;

pelaTh KauecTBEHHBIE 3a7auu, TpeOyromye NpUMEHEHUS 3HAaHUI U3 Pa3HBIX pa3/iesioB
Kypca (DM3WKH, a TakKe WHTETpAllMd 3HAHUW U3 JPYTUX TPEIMETOB ECTECTBEHHO-



HAay4YHOI'O IMKJIA: BBICTPAUBATH JIOTMYECKYIO ILIEMOYKY PACCYXICHHM C ONOpOM Ha
U3y4CHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKUE SBIICHHUS;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS JUIsl OOBSICHEHUSI OCHOBHBIX MPUHIUIIOB pabOThHI
U3MEPUTENBHBIX PUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MPOIIECCOB;
NPUBOAUTH MPUMEPHI BKJIA/1a POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IPOLECCOB OKPYXAIOIIEr0 MHPA, B PA3BUTHUE TEXHUKU U
TEXHOJIOTHI;

QHAIN3UPOBAaTh U  OLEHUBATh IIOCJIEJACTBUS OBITOBOM U  NPOU3BOACTBEHHOMN
NEeSTEIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (U3MYECKUMHU IMpolLleccaMH, C TMO3ULUN
3KOJIOTUYECKON 0e30MacHOCTH, IIPEICTABICHUM 0 pauMoOHAIbHOM
IIPUPOJIONOIb30BAHUH, a TAaKXKE Pa3yMHOM MCIOJIb30BAaHUU JIOCTH)KEHUN HAYKU U
TEXHOJIOTHH JIJIsl JAIbHEHUIIIET0 pa3BUTHS YEIOBEUECKOT0 O0IIECTBA;

IPUMEHSTH Pa3IMYHbIe CIIOCOOBI PadOThI ¢ HHpOpMannel GU3NIECKOTO COACPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HH(QOPMAIIMOHHBIX  TEXHOJOTHH, TpPH  STOM
UCIIONIb30BAaTh  COBPEMEHHBIE  HMH(OPMAIIMOHHBIE  TEXHOJOTMH  JUIsl  TOWCKA,
nepepadoOTKi W TPEAbSBICHUA Y4YeOHOW M HAyYHO-TIOMYJISAPHOH HHMOpMAIIH,
CTPYKTYpPUPOBAaHUS W MHTEpOpeTauuud HHQOpMalMM, NOJYyYEHHOW U3 Ppa3InYHBIX
MCTOYHUKOB, KPUTUUECKH aHAIIM3UPOBATH MOIy4aeMyl0 HH(POPMAIIHIO U OLEHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHWM, TaK W HAa OCHOBE aHajau3a
MCTOYHUKA UH(OpMaLUY;

MPOSIBJIAT, OpPraHU3allMOHHBIE M [I03HABATENIbHBIE YMEHHUS CaMOCTOATEIBHOIO
pUOOPETEHUS] HOBBIX 3HAHWW B MPOIECCE BBINOJHEHHUS IMPOEKTHBIX U y4eOHO-
HCCJIEIOBATEIbCKUX padoT;

paboTaTh B TpYIIE C HUCIOJHEHUEM Pa3IMYHbIX COIHAIBHBIX pPOJIEH, IUIaHUPOBATH
paboTy TIpynmbl, palUoOHaIbHO pACHPEAENsaTh JeATENIbHOCTh B HECTaHAAPTHBIX
CUTyallUsIX, aJlcKBaTHO OLICHWBATh BKJIAJ Ka)KIOTO M3 YYACTHUKOB I'PYIIIbI B PELICHUE
paccMaTpuBaeMoi MpoOIeMsl;

OpOSIBIATE  MOTHBAalMI0O K  Oyaymed npodeccHOHalbHOW — JAEATENbHOCTH 110
CHEUHATbHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoTshI padoThbI
pecypchl
Paznen 1. HAYUHDBIA METO/ TIO3HAHUSI ITPUPO/IbI
1.1 Hayunbii MeTo ITO3HaHUSI IPUPOIEI 6 bubmorexa [JOK
' v A PHpoa https://m.edsoo.ru/f16b68d7
Htoro no paznemny 6
Pasznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kuemarika 10 ! https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.2 10
Hlusamuia https://m.edsoo.ru/f16b68d7
2.3 CraTnka TBEpIOro Tea 5 1 bubmorexa HOK
' pA https://m.edsoo.ru/f16b68d7
2.4 3aKOHBI COXpAHEHUS B MEXAHUKE 10 1 bubmorexa HOK
' P https://m.edsoo.ru/f16b68d7
Hroro 1o pasneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJNHAMUKA
buo OK
3.1 OCHOBBI MOJIEKYISIPHOKUHETUYECKON TEOPUHN 15 1 h;psj,l:jll(;r:éelcdasi.ru /$16b68d7
b K
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 nommorexa [0

https://m.edsoo.ru/f16b68d7



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

33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 1 bubmumoreka [IOK
' HEePEXOIbI https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Pasznen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK
41 UIEKTpHIECKOe Mole 24 1 https://m.edsoo0.ru/f16b68d7
. . bubnuorexa [JOK
4.2 IToCTOSTHHBIN JIEKTPUYECKHUIA TOK 24 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
4. T
3 OFH B PASTHAHBIN cpeax 0 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 54
Paznen 5. DUBHUYECKUN MPAKTHKYM
. bubmuorexa [JOK
>1 USICCKHT MpakTHIyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 16
bu6mmorexa [IOK
P 1
C3CPBHOC BpentA 0 https://m.edsoo.ru/f16b68d7
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 8 16



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undgposBbie)
Ne n/m Konrpoabnsie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsbI
pecypcbl
Paznen 1. JIEKTPOJAUHAMUKA
bubnunoreka LIOK
1.1 M 14
ATHITTHOE HOJE https://m.edsoo.ru/39859ef1
bubnuoreka [IOK
1.2 DJNIEKTpOMarHuTHask UHIYKIUS 13 1 https://m.eds0o.ru/39859efL
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bubnunoreka LIOK
2.1 M 1
CXAMIIECKAC KONICOAHS 0 https://m.edsoo.ru/39859ef1
bu6nmorexa LIOK
2.2 15
DONeKTPOMarHUTHbBIE KOJEOaHUS https://m.eds0o.ru/39859€f1
53 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 10 1 bubmmnoreka HOK
' BOJIHBI https://m.edso0.ru/39859ef1
bubmmoteka IIOK
24 o 25 1
i https://m.edsoo.ru/39859ef1
Hroro no pazneny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuosrel CTO

5

1

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

Hroro no pazaeny



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

Paszgen 4. KBAHTOBAS ®PU3UKA

4.1 Kopmyck 0-BOJIHOBOH AyajInu3 15 bubmmorexa [IOK
. g SIPHO-BOJIHOBOH U3M
PHYCKY AP . Y https://m.edso00.ru/39859¢ef1
bub6nmoreka [IOK
4.2 Puzuka aroma > https://m.edso00.ru/39859f1
43 ®du3uKa aTOMHOIO SApa U HIEMEHTapHbBIX 5 Bu6mumoteka [JOK
' YaCTULL https://m.edso00.ru/39859ef1
Htoro no paznemny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 12 bubmroreia LIOK
' P P https://m.edsoo.ru/39859ef1
Hroro no pazgeny 12
Paznen 6. PUSHUYECKUN MPAKTHUKYM
bubmmoteka IIOK
1 ) i 1 1
0 VISHACCICHI TIPaKTHIoN 0 0 https://m.edso0.ru/39859ef1
Hroro no paszneny 16
Paznen 7. OBOBIHAIOIIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
HPEMETHOTO COJIEPKaHMS U OIbITa bubmuoteka [IOK
7.1 . 15
NeSITeIbHOCTH, TPUOOPETEHHOTO NPU https://m.edso0.ru/39859ef1
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Wroro no pazueny 15
bubnunorexa LIOK
PeszepBHoe Bpems 10

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



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

10 KJIACC
N KosunyecTBo 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
, Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTe/bHbIE
n/n Bcero U3yYeHUS
padoTbI padoThbI pecypchl
®dusnka — pyHIaMeHTaIbHAs HayKa O bubnuorexa [JOK
1 1
npupoie https://m.edsoo.ru/1beef346
5 Hayunblii MeTO MO3HAHUS U METObI 1 bu6nmorexa LIOK
UcCleI0BaHus (PU3HMYCCKUX SBICHUI https://m.edsoo.ru/3a7fde29
C)
3 o mpwpon. Haomomeme 1 BuSmmorera LIOK
PHPOIBL. A https://m.edso00.ru/34c49931
AKCIICPUMEHT B (PU3HKE
4 CriocoObl m3MepeHus: GU3NIECKUX 1 bubmmoreka [JOK
BEJTHUYNH https://m.edsoo.ru/ca2def03
A0
;| Mmoo |
P P https://m.edsoo.ru/7f18fda3
(bu3MYECKUX BEIUYNH
MopenupoBanue B pusuke. Ponb u
5 | compouommott saymnch e ) BuGmiorera LIOK
p i . p https://m.edsoo.ru/eabbded1
MHpa, B TPAKTUYECKON JAESATEIbHOCTH
Iroaen
Mexannueckoe aBmwkeHue. Cucrema
7 otcyeTa. OTHOCUTEIBHOCTh 1 bubmuoreka [{OK
MEXaHHYECKOTOo JBIKeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOparHas 3a/1a4il MEXaHUKU
8 Paanyc-BekTop MarepraibHON TOUKH, 1 bubnuotexa [JOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
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https://m.edsoo.ru/e9a52f02

€ro NPOEKLUU Ha OCU KOOPAHHAT.
Tpaexropus. [lepemenienue.
CxopocTtb. X mpoeKuu Ha OCH
KOOpJIUHAT

https://m.edso0.ru/30a108a5

PaBHOMEpHOE NIPSIMOJIMHEWHOE
nBkenue. I'paduueckoe onucanue

bubnunorexa LIOK

o PaBHOMEPHOTO MPSIMOJIIMHEHHOTO https://m.edsoo.ru/89ba7190
JIBUKCHUS

10 CrnoxxeHue nepeMenieHni u bubmmoreka [JOK
ckopocteii. Pemienue 3a1au https://m.edsoo.ru/761d18aa
HepaBHoMepHOE ABMKEHUE.

11 MrHoBeHHas1 CKOPOCTb. Y CKOPEHUE. bubnnorexa [JOK
[psimosuHEitHOE IBIKCHUE C https://m.edsoo.ru/a99549a7
MOCTOSTHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 nﬁﬂﬁonHHeﬁHoro IBUKEHUS C bubmorexa HOK

https://m.edsoo.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBoOosHOe najieHue. Y CKopeHue
CBOOOJTHOTO TaJICHUS. 3aBUCUMOCTh bubmuoreka [IOK

13
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢c
BPEMEHH U UX TpapuKu

14 JIBu>xeHue Tena, OpOIIEHHOTO MO/ bubmmnoreka HOK
YTJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4fs
KpuBonuneriHoe 1BUXEHUE.

JIBI/DKteHe 110 OKPYKHOCTH. YTJ0Bast Butmorexa LIOK

15 U JUHeNHas ckopocTs. [lepuon n

yactoTa. L{eHTpocTpemMurensHoe 1
MIOJIHOE YCKOPEHHE

https://m.edso0.ru/33196fbe



https://m.edsoo.ru/30a108a5
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KonTponbHas padbora no teme

bubnunoreka LIOK

16 "Kunematuka" https://m.edsoo.ru/1242f32e
IIepBb1if 3ak0oH HbroTOHA.

17 NHepuuanbHble CUCTEMBI OTCUETA. Bu6muoteka [JOK
[MpuHmn otHOCHTENFHOCTH ["anuest. https://m.edsoo.ru/5a%e4a64
HewnnepuuanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHOzI€HCTBYIOIIIAS CUJIa. bub6nmoreka [IOK
Bropoii 3akon Hetotona. Macca https://m.edsoo0.ru/141d3837

19 B3aumoneiictBue tein. Tperuii 3akoH bu6nmorexa LIOK
Heprorona https://m.edsoo.ru/57dba505
[TpuHIMIT Cynepno3uiuu CUil.

20 P;)mellilne 38?;;qu’¢1 HpI:/IMeHeHI/Ie bubmorexa HOK

https://m.edsoo.ru/bdf997fb
3akoHOB HpioToHa
3aKOH BCEMUPHOTO TATOTCHHUSI.
21 3KBI/IBaJI€HTIfOCTI> TPaBUTAIMOHHOMW U bubmorexa HOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl

99 Cuiia TSKeCTu U yCKOpEHHe bubnnorexa [JOK
CcBOOOIHOTO MaACHUS https://m.eds00.ru/22757f26
JIBrokeHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CITyTHUKOB. IlepBas bubmuoreka [IOK
KOCMHUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuotexa [JOK
Tena https://m.edsoo.ru/O0ae2cd84
Cuna tpenus. [Ipupona u BUABI CHI BuGnmorexa LIOK

25 TPEHIA. JIBUKCHHE B KMAKOCTH https://m.edsoo.ru/1fa86499

rasze ¢ y4€ToM CHJIbI COIIPOTUBIICHUS
Cpensl

https://m.edso0.ru/2ch29676



https://m.edsoo.ru/1242f32e
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Jasnenue. I'mapocrarnueckoe

bubnunoreka LIOK

26 nasnenne. Cuaa Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOIIOTHO TBEPOE TEIIO. bubmmoreka [JOK
27 [ToctynarenbHoe U BpallaTeabHOE Bu6muoteka [JOK
JBHIKCHUE TBEPJIOTO TeJia https://m.edsoo.ru/2b95d57e
28 MoOMEHT CHJIbl OTHOCHTEIBLHO OCH bu6nmoreka [IOK
BpamieHus. I11e4o cuibl https://m.edso0.ru/653d3459
CrnoxeHue cuil, IPUIIOKEHHBIX K
29 TBEpAOMY Teiy. LleHTp TsxecTu Tena. bubnuoreka [IOK
YciioBHsl paBHOBECHS TBEPJIOTO TEaA. https://m.edsoo.ru/9aa79a7d
Bunsl paBHOBecus
30 Pemenue 3amgau bubmorexa LIOK
https://m.edsoo.ru/dclcaacO
31 KonTponbhast padota no teme Bbu6moteka [JOK
"Ilunamuka. CtaTuka TBepaoro tena" https://m.edsoo.ru/9f5a574c
NMnynsc MmaTepralbHONW TOYKH,
CHCTEMbl MaTepPHAIIbHBIX TOUEK.
32 Llentp macc CIfCTeMLI MaTepUalIbHBIX Bubmmorexa HOK
https://m.edsoo.ru/4bb8294b
To4eK. TeopeMa 0 IBM>KEHUH LIEHTPA
Mmacc
Vmnynbe cuitbl 1 U3MEHEHUE
33 I/IMH;IJIBC& TeNna. 3aKOH COXPaHEHMUS Bubmmorexa HOK
https://m.edsoo.ru/13f0a221
uMnynbca. PeakTuBHOE BUKEHUE
MoMeHT uMItysIbca MaTe€pUAIILHON
To4ku. [Ipencrasienue o coxpaHeHuu bubmuorexa [IOK
34
MOMEHTa UMITYJIbCa B IEHTPAIBbHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
35 Pemrenue 3anau bubnunoreka [JOK



https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
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https://m.edsoo.ru/f7706d63

PaGoTa criel Ha MaJIoM U Ha
KOHCYHOM IICPCMCIICHUU.

bubnunorexa LIOK

36
I'paduueckoe npencraBiaeHue paboThI https://m.edso0.ru/913974c7
CUJIbl. MOILIHOCTH CUJIBI
K .T 0
37 wawescrunt xnernacorot swepri biGiorera LIOK
_ P https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOUKU
I1
® o Horemuamsan sncprn, biorers L1OK
] 1 Tl https://m.edsoo.ru/554bafcc
Bropas kocMudeckasi CKOpOCTb
Tperbst KocMuYecKas CKopocTh. CBs3b
0
3 aveneamest sexammcexolt sweprin biorers L1OK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUU
h% .
0 | v —
P PHYIII AT AA https://m.edsoo.ru/f30f43b6
AKUIKOCTU
KonTponbHas pabota no teme bubmmnoreka HOK
41
"3aKOHBI COXpaHEHHsI B MeXaHUKe" https://m.edsoo.ru/474e7c4a
PazBuTue npeacraBienuii o npupoe
42 Tera0Thl. OCHOBHBIEC MOJIOKECHUS bubnunorexa LIOK
MKT. Tuddyszus. bpoyHoBckoe https://m.edsoo.ru/b0a4445f
JIBIKEHUE
C 0
TPOEHHE ra3000pA3HBIX, KUAKUX U BuGmorexa OK
43 TBEPABIX TeJ. XapaKkTep IBUKCHHS U

B3aHMMOJEHCTBHUS YaCTHUII BEIISCTBA

https://m.edsoo.ru/c44d02e2



https://m.edsoo.ru/f7706d63
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Macca u pazmepbl MOJIEKYJT (ATOMOB).

bu6nunoreka LIOK

44 KommuectBo Bemectsa. [locTossaHas https://m.eds0o.ru/c5h72ab7
ABorazipo
45 Temneparypa. TemioBoe paBHOBeCHE. Bu6muoteka [JOK
[kana [enbcus https://m.edso0o.ru/0070d493
bu6nmoreka [IOK
40 Pemerme a2 https://m.edsoo.ru/1531aba5
47 Wneanpublii ra3. ['a3oBble 3aKOHBI bubmmorexa [IOK
https://m.edsoo.ru/1deb2367
48 YpaBHenue Menpeneena- bubmmoreka [JOK
Kunaneitpona. Pemenue 3anau https://m.edsoo0.ru/8d12c328
49 AGcomtoTHas TemnepaTypa. 3akoH bubnnorexa [JOK
JHansroHa https://m.edsoo.ru/14e02d1f
50 N3onponeccel B UaeaabHOM rase ¢ Bu6moteka [JOK
IMOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA https://m.edso00.ru/68878d51
I'padnueckoe npeacraBieHne
51 Hfog)poueccom i;;TepMa H30X0pa bubnuorexa LIOK
’ ’ https://m.edsoo0.ru/1344327b
n3zobapa
bubnmorexa LIOK
> Octiopiioe ypapreriiie MKT https://m.edsoo.ru/c8094721
53 Pemenue 3amau bubmorexa HOK
https://m.edso0.ru/10265a05
CBs13b aOCOMIOTHON TEMIEpaTyphl
TEPMOJAVMHAMUYECKON CUCTEMBI CO
54 CpefHel KHHETHYECKON SHEPTUeH https://m.edsoo.ru/c38af875
MOCTYHATEeNLHOTO TETJIOBOTO
JBUKEHHSI €€ 9acTHIl
55 O06001IeHNe U CUCTEMATU3AIIHS bubnuotexa [JOK



https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
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s3ganuii mo reme "Ocuossl MKT"

https://m.edso0.ru/09d12fd8

KonTponbnas pabora no teme

bu6nmmoreka [IOK

%6 "OcnoBbsl MKT" https://m.edsoo.ru/13adad59
TepmoauHaMuueckas cucTema.
3agaHue BHEMIHUX ycinoBui st T/
CUCTeMBbl. BHeNIHUE 1 BHYTpEHHHE
57 napameTpsl. [TapameTpsl }{"II[) CHCTEMBI bubamorexa LOK
https://m.edsoo.ru/5f8d38a3
KaK CpEJHHC 3HAUCHUS BEIIMYUH,
OIMCHIBAKOIINX €€ Ha
MHUKPOCKOITHYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 CZMonp0H3BOHLHaﬂppeJi1KcauH;1 T bubmmorexa LIOK
https://m.edsoo.ru/8ec512f0
CUCTEMBI K TETUIOBOMY PaBHOBECHIO
Mopaenb uieaabHOTO Ta3a B
59 Tepfaoz[HHjMHKe. YcenoBust bubmrorexa LIOK
. https://m.edso0.ru/29355001
MPUMEHUMOCTH 3TOI MOzenn
VYpaBuenue MenaeneeBa-Knanelipona
60 u F1;1,1pa>1<elele z[nj BHYTpPEHHEN ’ bubmmorexa LIOK
https://m.edsoo.ru/bal1178d0
SHEPTUHU
BeIpaxxenue i1 BHyTpEHHEN YHEPTUH
61 0JIHOATOMHOTO HJICAJIbHOTO Ta3a. bubnuoreka [IOK
KBasucraTrueckne U HECTATHYECKHE https://m.edsoo.ru/ac5cacl5
MIPOLIECCHI
DOnemeHTapHas paboTa B
62 TepMOoauHaMuKe. Beruucienue bu6muoreka [JOK
paboThI 1o rpaduKy mporecca Ha pV- https://m.edsoo.ru/741d5738
auarpamMme
63 Tennonepenaya kak crnocoo bubmuoteka [IOK



https://m.edsoo.ru/09d12fd8
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U3MeHeHus BHyTpeHHel sHepruu T /1
CUCTEMBI 0€3 coBepIIeHUs PadOThI

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

KonBeknus, TermonpoBogHOCTb,

bubnunorexa LIOK

o4 U3JIy4CHHE https://m.edsoo.ru/157b54cd
KomunuectBo Temnorsl. TennoéMKoCcTh

65 Tena. YienpHas u MOJIsipHas bu6nmoreka [IOK
TEIUIOEMKOCTH BelllecTBa. Y IeJIbHAS https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHUSI TOTLIIUBA

66 Pacuér xonuuecTBa TEMIOTHI ITPU bubnnoreka [JOK
TEIUIonepeaue https://m.edsoo.ru/1db5ad4e

67 [Tonsarue 06 agrabaTHOM IpoIECCe. Bbu6moteka [JOK
[TepBbIit 3aKOH TEPMOTUHAMHUKH https://m.edsoo.ru/d8098824
KonudecTBo TEmI0THI M paboTa Kak

68 MepbI U3MEHEHUS BHYTpEI))HHef/'I Bubmmorexa IOK

https://m.edsoo.ru/b047alcd

sHepruu T/I cuctemsl
Bropoii 3ak0H TepMOJIMHAMUKY AJIs

69 PAaBHOBECHBIX M HEPABHOBECHBIX bubmuoreka [IOK
nporeccoB. HeoOparumocth https://m.edsoo.ru/c6f4f464
MIPUPOJTHBIX MTPOIIECCOB

70 [IpuHIMIIBI AENCTBUS TEMIOBBIX bu6nmorexa LIOK
MaruH. KITJ] https://m.edso0.ru/2e945513

71 MaxkcumanbHoe 3Hauenue KIT. Iukin bubnuotexa [JOK
Kapho https://m.edsoo.ru/fe3857b9

72 Pemenue 3anau bubmrorexa LIOK

https://m.edsoo.ru/b3efal8b

DKOJOTUYECKHE aCTIEKThI BuGmorexa [OK

73 HCIIOIb30BaHUS TEIIJIOBBIX

nsurareineil. TeroBoe 3arpsi3HEHNE

https://m.edsoo.ru/9867aaa7



https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
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OKpY>KaroIlen cpeibl

74 Pemenue 3agau bubnrorexa LIOK
https://m.edsoo.ru/c8c70432
O06o001IeHNEe U CHCTEMATH3ALIHS
75 3HaHI/IHI; 10 TEME "TepMO,I[I/IHLEIlMI/IKa. bubmorexa [IOK
https://m.edso0.ru/28d62b3f
TemnoBbie MamuHb"
KoHntposbHas paboTa 1mo teme
76 "TepI\I/I)O,I[I/IHaMEKa. TeruioBbie bubmorexa HOK
| https://m.edsoo.ru/1b6e26c5
MaIIIHHBI
ITapooOpa3oBaHue U KOHICHCAIIHS.
77 I/Iciapeﬁne 1 KHIICHUE. ;IILGJII)II{IBJI bubmorexa LIOK
https://m.edsoo.ru/6f8e6777
TEIUI0Ta NapooOpa3oBaHUs
HacplleHHble ¥ HEHACHIIIICHHBIC
napbl. KauecTBeHHAs 3aBUCHMOCTh
IJIOTHOCTH U JaBJICHUS HACBIIEHHOTO
78 rapa oT TeMIIepaTypsbl, UX bubmmnoreka HOK
HE3aBMCHMOCTh OT 00BEMa https://m.edsoo.ru/f5¢17d02
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIEpPaTyphl KUTICHUS OT JaBJICHUS B
KHUJKOCTH
79 BnaxHocTs Bo3ayxa. AGCOIIOTHAS U bubmmnoreka HOK
OTHOCHTEJbHAS BIIAXKHOCTH https://m.edso00.ru/30ebbb79
80 Pemenue 3amau bubmrorexa LIOK
https://m.edsoo.ru/18e95ff3
TeEpnoe Teno. Kpucrannndeckue u
81 aMOIE)E[)HLIe TeJ‘Ia.iHI/IBOTPOHI/ISI Bubmmorexa HOK
N https://m.edso0.ru/20a88a03
CBOMCTB KPUCTAJLIIOB
82 [InaBneHue U KpuCTaIIU3AIH. bubnuotexa [JOK



https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
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VY enapHas TEIIOTA IUIABICHUS.
CyOmumariust

https://m.edso0.ru/6ee91e9f

Hedopmariu TBEPAOTO TENA.
Pactsoxenue u cxxarue. COBur.

bubnunorexa LIOK

83 Mopnyns FOwra. [penen ynpyrux https://m.edsoo.ru/dalaab10
nedopmarnuit
TennoBoe pacIMpeHue KUIKOCTEN 1
84 TBEPABIX T€JI. AHFAPMOHU3M Bu6moteka [JOK
TEIUIOBBIX KOJICOaHHH YaCTHII https://m.edsoo.ru/7ba5edf2
BeIIeCTBA
85 [IpeobpazoBanue 3Hepruu B (ha30BBIX bubnnorexa [JOK
nepexoaax https://m.edsoo.ru/97a0672f
86 VYpaBHeHHE TEII0BOro OamaHca bubmroreia LIOK
https://m.edsoo.ru/ab1521fb
bubmmoteka IIOK
87 Petmerte saza https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSIKEHHE.
88 Kanunnsipueie siBnenus. JlaBnenue bubmuoreka [IOK
0] UCKPUBJICHHOMN MTOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
xunkoctu. Popmyna Jlamtaca
O0600611eHre U cucTeMaTH3amus
89 3HaHu# no TeMe "ArperaTHsie bubnmnorexa [JOK
cocTosiHUS BemiecTBa. Da3oBbie https://m.edso0.ru/0b52575c¢
nepexoanl”
KonTponbHas paboTa mo Teme
90 "Arp:raTHHe (I:)OCTOSIHI/ISI BEIIECTBA. bubmorexa HOK
https://m.edsoo.ru/7dc2a739
®da3zoBble niepexoab"
91 DneKkTpu3aIus Tel U €€ MPOosIBICHUSI. bubnuotexa [JOK



https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
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Dnektpuueckuii 3apsia. [[Ba Buna
JIEKTPUUECKUX 3aPS/I0B.
[TpoBOTHUKY, TUIIIEKTPUKA U
MOJTYTTPOBOTHUKHU

https://m.edsoo.ru/laff445f

DneMeHTapHBIN ANEKTPUIECKUI

92 3apsij. 3aKOH COXpaHEHUS bubmmorexa LIOK
https://m.edsoo.ru/f49afd24
ANEKTPUYECKOTO 3apsaa
93 B3anmopeincrteue 3apanoB. Touednsie Bu6moteka [JOK
3apsizibl. 3akoH Kysona https://m.edso0.ru/445b7746
bubmuoreka [{OK
94 Pemenue 3anau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
DnekTpuyeckoe noje. Ero neiictaue bu6nmorexa LIOK
95
Ha 2JIEKTPUUECKUE 3aPS/Ib https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB DIIEKTPUYECKOro
niostst. [IpoOHbIif 3apsn. Jlnaum
96 Hal'[pfl)KgHHOCTI/I 3J1pel<ipnqec1<0ro bubmmorexa LIOK
https://m.edsoo.ru/3dac6957
noist. OTHOPOJIHOE IIEKTPUUECKOE
rnoJse
[ToreHimanbHOCTH
97 3neKTpI(I)CTaTquCKor0 niosist. PazHocte bubnuorexa LIOK
https://m.edsoo0.ru/80021447
MOTEHIIMATIOB ¥ HAMPSKEHUE
[loTenuumanpHas SHEPrUs 3apsiia B
08 AIEKTPOCTATUUECKOM TI0JIE. bubnuotexa [JOK
[MoTeHMa 3JEKTPOCTATHYESCKOTO https://m.edsoo.ru/af5fa389
TTOJIST
99 CBs13b HANPSHKEHHOCTHU TOJIS U bubnmnorexa [JOK

Pa3HOCTU MOTCHIUAJIOB JAJIA

https://m.edsoo.ru/df7a6838



https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
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https://m.edsoo.ru/6b87ec5a
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QJICKTPOCTATUYCCKOI'O IOJIA

[TpunIMn cynepno3uiuu bubnuorexa [JOK
100 .
AJIEKTPUUYCECKHUX TIOJICH https://m.edsoo.ru/Ocfed4a6c
bu6nmoreka [IOK
101 Pemmerrte saza https://m.edsoo.ru/5a582263
102 ITone Toueunoro 3apsna. Ilone Bu6muoteka [JOK
PaBHOMEPHO 3apsDKEHHOM cepbl https://m.edso0.ru/b297b5c3
[Tone paBHOMEPHO 3apsKEHHOTO 11O
103 OGLéMI; mapa. I1)'IOJIe }l;)aBHOMepHO Bubmmorexa LIOK
g N https://m.edsoo.ru/f7a665ee
3apsHKCHHON OCCKOHEUHOU TIIOCKOCTH
104 IIpoBOOHUKH B 3JIEKTPOCTATUYECKOM bubnnoreka [JOK
noJie. Y CIIOBHE PaBHOBECHS 3apsiI0B https://m.edsoo.ru/32405eab
105 JIMDIIEKTPUKHY U TIOJIYIIPOBOJHUKH B Bbu6moteka [JOK
AJIEKTPOCTATUYCCKOM T10JIC https://m.edsoo.ru/060ebab5
Konnencarop. DnekTpo€MKOCTh
106 KOH;[eHcaTo;)a. 3J‘I€KTPp0éMKOCTB bubnuorexa LOK
https://m.edsoo0.ru/845b4f73
TIJIOCKOTO KOHJIEHCATOpa
107 [TapannensHOE coeqMHEHNE bu6nmorexa LIOK
KOHJICHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnegoBarenbHOE COEAUHEHNE bubmmoteka IIOK
KOHJICHCAaTOPOB https://m.eds00.ru/1€992920
109 DHeprus 3apsHKEHHOTO KOHJIEHCAaTopa bubmmorexa LIOK
https://m.edsoo.ru/73a34f18
bubnunorexa LIOK
110 Pemenue 3anau https://m.edsoo.ru/5fb2acb5
https://m.edsoo0.ru/27434040
111 JIBr>KeHUE 3apsy)KEHHON YaCTULIbI B bubmuoteka [IOK

OIHOPOJHOM JJICKTPUYCCKOM I10JIC

https://m.edsoo.ru/8341d6ac



https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
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Pemenue 3agau

O0001IeHre U cUCcTeEMaTU3 AU

113 3HAHUU 10 TeMe "DIIeKTpUIecKoe Bubmmorexa IOK
| https://m.edso0.ru/5752603f
noJie
114 KontposbHas paboTta mo teme bubnuorexa [IOK
"DaexTpudeckoe mose" https://m.edsoo.ru/cefe90e9
Cuiia Toka. [TocTossHHBIN TOK.
115 VYcnoBus cymecTBOBaHUs Bubmmorexa HOK
https://m.edso0.ru/233311b5
MIOCTOSIHHOTO 3JIEKTPUUECKOT0 TOKa
116 Wcrounuku Toka. Hanpsikenue u Bu6moteka [JOK
DC https://m.edso00.ru/0839a115
117 3akoH OMa U1l yJacTKa LETH. bu6nmoreka LIOK
DJEKTPUIECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTD COIIPOTUBIICHUS
118 OJTHOPOIHOTO TIPOBOIHUKA OT €T0 bubnnorexa [JOK
JUTMHBI U TIOMIA]IU TIOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
ceueHus
119 VY ienpHO€e CONPOTUBIICHUE BEILIECTBA. bubmuoreka [JOK
Pemenue 3amau https://m.edso0.ru/437f8300
[TocnenoBarenvHOE, MapaieNbHOE,
120 CMeHIaIIl-IHOG COGJII/IHGHI/II; bubnuorexa LIOK
https://m.edsoo.ru/236f7e07
MTPOBOTHUKOB
Pacué€r pa3BeTBIEHHBIX
121 SHCKTprLIeCKI/IX ueneit. [Ipasuna Bubmmorexa HOK
https://m.edsoo.ru/1794cf37
Kupxroga
122 Pemenue 3amau bubmorexa HOK
https://m.edso0.ru/3881b469
123 Pabota snexkrpudeckoro Toka. 3aKoH bubmmorexa [IOK



https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
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Jxoyna —Jlenua

https://m.edsoo.ru/a3605c5c

bu6nmmoreka [IOK

124 Pemmertte a7 https://m.edso00.ru/6761bfOf
195 | Tommoses normmocr, snommenns biGnorera LIOK
pescTOpe ’ https://m.eds00.ru/99750a6f
126 Pemrenue 3amau bubmmorexa LIOK
https://m.edsoo.ru/eb72fc24
127 O/J1C u BHyTpEeHHEE CONPOTUBIICHUE bubmmoreka [JOK
MCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akoH Oma I[J'Ii[ MOJIHOM (3aMKHYTO) bubnnoreka [JOK
AIIEKTPHUYCCKOMN IETH https://m.edsoo.ru/221f40fb
129 Pemrenue 3amau brbmmorexa LIOK
https://m.edso00.ru/3580b679
bubmuoreka [IOK
130 MormEOCTE HOTOMHITKA TOKA https://m.edsi.ru/aan51d8
131 Kopotkoe 3aMmbikanne Bubmmorexa IOK
https://m.edso0.ru/546f5632
132 KonzeHcarop B 1ienu nNoCTOSSHHOTO bubmmnoreka HOK
TOKa https://m.edsoo.ru/35368f3e
133 Pemenwue 3amau bubmmorexa LOK
https://m.edsoo.ru/4410cef0
134 Pemenue 3anau mo teme bubmuoreka [{OK
"TTocTOSHHBIN AJIEKTPUUYECKH TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amaq mo reme but6mmorekxa [IOK
"TIOCTOSTHHBII HIICKTPUUSCKHIA TOK" https://m.eds00.ru/744261b8
136 Pemenue 3anau mo teme bubmuoreka [{OK

"ITocTOSIHHBIN 1eKTpUYECKUI TOK"

https://m.edsoo.ru/eb5d4687
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O0001IeHYE ¥ cCUCTEMATU3 AU

137 3HaHui o teme "[locTosHHBIHI Bubmmorexa HOK
. https://m.edsoo.ru/bfd7a050
ANEKTPUYECKUI TOK
138 KonrponsHas pabora o reme Bu6muoteka [JOK
"TIOCTOSIHHBII HJICKTPUUESCKHA TOK" https://m.edsoo0.ru/1885ddf1
DnexTpuyeckas MpoBOAUMOCTh
139 pa3J'II/I‘II)HI>IX BemecpTB. C—I)[neKTqueCKI/Iﬁ bubnrorexa LIOK
https://m.edsoo.ru/da794295
TOK B MeTayiax. CBEpXIPOBOAMMOCTD
DIEeKTpUYECKH TOK B pacTBOpax U
140 pacnnrfBax BJICKTpOJ'II/ITr())B. 3aIfOHLI bubmmorexa LIOK
https://m.edso0.ru/4b423491
Ddapagest U1 STEKTPOIU3a
141 DnexTpuueckui Tok B razax. [lmazma Bubmmorexa IOK
https://m.eds00.ru/92d92f76
142 DNEeKTPUUYECKHUI TOK B BAaKyyMe. bubmmoreka [JOK
BakyymHbIe ipuOOpBI https://m.edsoo.ru/2E+160
143 DNEeKTPUYECKHI TOK B bubnnorexa [JOK
MOJTYTIPOBOTHUKAX https://m.edsoo.ru/ab61c660
bubmmoteka IIOK
144 [To1yIIpOBOAHUKOBBIE IPUOOPHI https://m.edso0.ru/83622200
@uU3NYECKUI NPAKTUKYM II0 TEME
"N3mepeHue cuibl TOKa U
HaTPSDKCHUS B TIETIH TIOCTOSTHHOTO
TOKa MPH ITOMOIIX aHAJIOTOBBIX U BuGmiorexa [IOK
145 U(POBBIX U3MEPHUTETBHBIX

npubopoB" uiaK "3HaKOMCTBO €
udpoBoii 1aboparopueil no gpusuke.
ITpumeps! u3mMepeHus Hu3znYecKux
BEJIMYMH MTPU TOMOILN

https://m.edsoo.ru/5643ea56
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KOMIIBIOTEPHBIX 1aTYMKOB"

146

147

DU3NYECKUI TPAKTUKYM I10 TEME
"N3y4yeHne HepaBHOMEPHOTO
JBUKEHMS C LIEJIbIO OIIPEIETICHUS
MI'HOBEHHOH CKOpOCTH"

DU3NYECKUI TPAKTUKYM I10 TEME
"H3mepenue ycKopeHus Ipu
MPSMOJIMHETHOM PaBHOYCKOPEHHOM
NBMDKEHHUH 110 HAKJIOHHOM IIOCKOCTH"
unu "HccnenoBanue 3aBUCUMOCTH
MyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JIBH>KEHHH"

bubnunorexa LIOK
https://m.edso0.ru/f6292f5f

bubnunoreka LIOK
https://m.eds00.ru/6960b6ef

148

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHsl CBOOOJHOTO
nagenus" wiu "M3yuenue nBUKEHUS
Tena, OpPOIIEHHOT0 TOPU30HTAIBHO"

bubnunoreka LIOK
https://m.edsoo.ru/d1ea2402

149

Pu3nYeCKUil IPAKTUKYM 110 TEME
"N3y4yeHue qBUKEHMS Tea 10
OKPY’KHOCTH C IIOCTOSIHHOM 110
MOJIYJIIO CKOPOCTBIO" MIIN
"HccnemoBaHue 3aBUCUMOCTH
nepro/ia o0palieHuss KOHH4eCKOro
MasiTHUKA OT €ro napamerpos"”

bubmmoteka IIOK
https://m.edsoo.ru/bcf53514

150

Pu3NYeCKUil IPAKTUKYM IO TEME
"N3MmepeHune paBHOEHCTBYIOLIEH
CHJIBI TIpU ABM>KEHUU OpycKa 1o
HAKJIOHHOM TIOCKOCTH" WIn
"IIpoBepka runoTe3sl 0
HE3aBHCHUMOCTH BPEMEHU JABH)KEHHUS

but6mmorekxa [IOK
https://m.edsoo.ru/0b34db84



https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
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OpycKa 1o HAaKJIOHHOH TJIOCKOCTH Ha
3aJlaHHOE PAcCTOSIHUE OT €ro Macchl"”

151
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@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIOPYTrOCTH, BO3HUKAIOIIUX B MPY>KUHE
Y PE3MHOBOM 00pasIle, OT UX
nedopmaruu” uin "M3ydenue
JIBUKCHHSI CUCTEMBI TEJ, CBA3AHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKUI
610"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue korhdummeHTa TpeHus
10 BEJIMYMHE YTIIOBOTO
koaddunmenta 3aucumoctu Frp(N)"
unu "UccinenoBanue IBUKECHUA
Opycka 1o HaKJIOHHOM MJIOCKOCTH C
MIEPEMEHHBIM K03 PUIIEeHTOM
TpeHus" unu "M3yuenue nBrxeHus
rpy3a Ha Bajly ¢ TpeHueM"

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

bubmuoreka [{OK
https://m.edso0.ru/b83b1607

153

Pu3nuecKuil IPAKTUKYM I10 TEME
"NccnenoBanue ycioBUi paBHOBECHS
TBEPIOTO TEJA, UMEIOIIETO OCh
BpauieHus" win "KoHcTpynpoBaHue
KPOHUITEIHOB U pacy€T CUII
ynpyroctu" win "M3yuenue
YCTOWYUBOCTU TBEPAOTO TEIA,
HMMEIOIIETo MIoNaab Onopsl"

but6mmoreka [IOK
https://m.edsoo.ru/4a04f4f7

154

@u3HYECKU NPAKTUKYM IO TEME
"N3mepenue umIynbca Tena mno

bubmmoreka [IOK
https://m.edso0.ru/856fb28e
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TopMo3HoMy nyTu" uin "M3mepenune
CHWJIBI TSTH, CKOPOCTHU MOJIEIH
ANEKTPOMOOUIISI U MOIIIHOCTH CHJIBI
Tsru" uin "CpaBHEHHE U3MEHEHUS
UMITYJIbCA TeJla C UMITYJIbCOM CHJIBI"
niu "MccnenoBanue coxpaHeHUs
HMITyJIbCA TIPU YIIPYTOM
B3auMozeicTBuu" win "M3mepenne
KUHETUYECKON YHEPIUM Tea 1Mo
TOPMO3HOMY IIyTH"

155
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Pu3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUECKOro
nporecca (peKOMEH/I0BaHO
HCIOJIb30BaHUE UG POBOI
naboparopun)" unu "Hzydenue
M30XOPHOTO Tporecca’ uimn
"N3yuenne n3obapHoro nporecca”
nnu "lIIpoBepka ypaBHEHUS
COCTOSIHUSA"

Pu3nYeCKUil IPAKTUKYM 110 TEME
"N3mepenue yaenpHon
ternoéMkocT" unu "MccnenoBanue
rpoliecca OCThIBaHUS BelllecTBa" MU
"UccnenoBanue anuadbaTHOTO
npouecca" unu "M3yuenne
B3aUMOCBSI3U YHEPTUU
MEXMOJICKYJISIPHOTO B3aUMOJICHCTBUS
U TeMIepaTypbl KUIIEHUS KUAKocTen"

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

bubmuoreka [{OK
https://m.edsoo.ru/2f2faa61
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@u3HYECKU NPAKTUKYM IO TEME

bubmmoreka [IOK



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61

"N3y4yeHne 3aKkOHOMEpHOCTEN
HcnapeHus KUJIKOCTeN" i
"M3mepeHue yenbHOM TEMI0ThI
miaByieHus apaa" win "M3ydyenue
CBOWCTB HACBHIIIEHHBIX NTAPOB'" WU
"N3mepenne abCOTIOTHOM BIAYKHOCTH
BO3/lyXa M OLIEHKA Macchl IapoB B
nomenieHun". MU3mepenue

KO3 PHUIIHEHTA TOBEPXHOCTHOTO
HATSHKCHHUS

https://m.edsoo.ru/6b1a23b5
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@uU3NYECKU IPAKTUKYM 110 TEME
"HaOuroieHne peBpalieHus SHEPTUU
3apsHKEHHOI0 KOHJEHCATOpa B
SHEPTUI0 U3TYYEHUs CBETOANOoaa"
iy "M3ydeHne npoTekaHus TOKa B
LIETH, Co/IepXkKaIlel KoHaeHcarop"
niu "Pacnpenenenne pasHocTu
MOTEHIMAJIOB (HANPSDKEHUS ) IPU
MIOCJIE0BATEIBHOM COEIUHEHUHN
KOHJIEHCAaTOPOB"

Pu3nUecKuil IPAKTUKYM I10 TEME
"HccnenoBanue cMEaHHOTO
COEIMHEHUS PE3UCTOPOB" NN
"N3mepenue yaenpHOro
CONPOTUBIIEHNUS TPOBOIHUKOB" UIIN
"HccnenoBanne 3aBUCHMOCTH CUITBI
TOKa OT HaIPSDKEHUS JJIs1 JTAMITbI
HakaguBaHus"

bubmuoreka [IOK
https://m.edsoo.ru/ec424377

bubmuorexa [{OK
https://m.edso0.ru/2b179d98
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@u3HYECKU NPAKTUKYM IO TEME

bubmmoreka [IOK



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98

"Habmotenue amektponnsa’ win
"M3mepenue 3apsiia OJJHOBAIEHTHOTO
noHa" unu "HccnenoBanue
3aBUCHUMOCTH COIIPOTUBIICHUS
TEpPMOpPE3UCTOPa OT TeMIIEepaTyphl"
unu "CHATHE BOJIbT-aMIIEPHOU
XapaKTepUCTUKH auoaa”

PesepBHrlit ypok. O60011eH1E 1

https://m.edso0.ru/64b6e901

bubmuoreka [{OK

161 cUCTeMaTu3alvs 3HaHHH 110 TeME https://m.edsoo.ru/ed017d93
"KunemaTtuka"
PesepBHbiil ypok. O000IICHHE 1
162 CI/ICTEM&TI/ISZEI/IH 3HaHH;III 10 TEMeE bubmmorexa [IOK
https://m.edso0.ru/3149956b
"Jlmnamuka"
PesepBHbiil ypok. O000IICHHE 1
163 CI/ICTEMaTmZEMﬂ e.HaHI/H‘/I'III 10 TEME bubmmorexa [IOK
https://m.edsoo.ru/0f9752ac
"CraTtuka TBep0ro Tena"
PeszepBubIil ypok. O6001ICHIE 1
164 CHCTI;MaTm:III)mI 3HaHHI>'IHl 110 TeEMe bubmmorexa [OK
https://m.edsoo.ru/6c0df9cc
"3aKOHBI COXpAHEHUsI B MEXaHUKe"
PesepBHelIit ypok. O60011IeHNE 1
165 CHCTEMATHU3aIlUs 3HAHHUM 10 TEME bubmuoreka [{OK
"OCHOBBI MOJIEKYJIIPHOKUHETHUECKOM https://m.edsoo.ru/de148976
Teopun"
PesepBHrlit ypok. O6001IeHNE 1
166 CHCTEMATHU3allNs 3HAHUM 110 TeME bubmuorexa [{OK
"TepmoanHamuka. TennoBbie https://m.edsoo.ru/0Obcc77cl
MaIIuHEBL"
167 PesepBHelit ypok. O6001IeHNHE 1 bubnmnorexa [JOK

CHCTeMaTHu3allus 3HaHUH 110 TeMe

https://m.edsoo.ru/59cabc91



https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
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"ArperaTHbl€ COCTOSIHUSI BELLIECTBA.

®da3oBble epexo bl

PesepBHeIit ypok. O000IICHHE 1

168 CHCTEMATH3alMs 3HAHUI 110 TEME 1 bubmorexa HOK
" ! " https://m.edsoo.ru/f2381c0c
DNeKTpruYecKoe moJie
- PGSGIG)BHLIfI YPOK. O6o6111eHI/IZ I/Ie . BuGmorexa LIOK
CHCTEeMAaTHU3aIis 3HaHUH 110 TEM
" LUI . https://m.edsoo.ru/3cae6dal
HOCTO?IHHI)II/I BHGKTpI/I‘IeCKI/II/I TOK
70 PesepBHbIi ypoK. O6o6iueHI/Ie u . Bunorexa LIOK
cHCTEMAaTH3aIis 3HaHUH 110 TEME
. B N https://m.edsoo.ru/cc7681d4
Toku B pa3IuyHBIX cpenax
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpaszoBaTe/bHbIE

n/n Bcero U3YYCHUSA

padoThI padoThI pecypcel
B3aumoneiicTBre MOCTOSHHBIX
1 MarHI/IT(f[B Y TIPOBOJTHUKOB C TOKOM. 1 bubamorexa LOK
https://m.edso0.ru/487a8593

MarunutHoe nosnie. ['unoreza Ammnepa
BexTop MarHuTHOM MHIYKIIUH.

5 [IpuHuun cyneprno3uun 1 bu6nmoreka LIOK
MArHMTHBIX ToJieil. JIuauu https://m.edsoo.ru/4clabcch
MarHUTHON UHIIYKIIUU

3 MarsuTtHoe 1oJ€e MPOBOJHUKA C 1 bu6nmorexa LIOK
tokoM. OmbIT Dpcreaa https://m.edsoo.ru/d35d5262

4 Cwita Amriepa, e€ HampaBJICHHE U 1 bubnuoreka [IOK
MOJIYJTb https://m.edsoo.ru/26d9c5ba

5 Pemenue 3amau 1 bubmorexa HOK

https://m.edsoo.ru/a37a0c21

5 [Ipumenenue 3akoHa Ammepa. 1 bubmmnoreka HOK
DeKTPOM3MEPHUTEIBHBIE TPUOOPEI https://m.edsoo.ru/ad7718d7
Cuta JlopeHiia, e€ HanpaBJICHUE U

7 MOAYJb. JIB>KEHHE 3apsKEHHOU 1 bu6muoreka [JOK
YaCTHUIBI B OJJHOPOAHOM MAarHUTHOM https://m.edsoo.ru/c97afaal
noJje

but6mmoreka [IOK
8 Pemmerme 3a/127 1 https://m.edsoo.ru/504e98c7
9 Pa6ora cunsl Jlopenia 1 bubmorexa HOK

https://m.edsoo.ru/d518be4b



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
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bubnunoreka LIOK

1 P
0 CHICHHE a1t https://m.eds00.ru/93617bd9
M .
» ” er:Tzoeenoie B B:H;CCTBC Bumorexa LIOK
MarHeTHUKH, I1apa- u
pp > 11ap https://m.edso00.ru/30ff9608
IMaMarHeTUKA
12 | Gempowarearesen, Hpcxcame Butmworexa LIOK
PP P https://m.edso0.ru/0b58190a
beppoMarHeTUKOB
13 Perrenue 3agad mo reme bu6nmorexa LIOK
"MaruautHoe nose" https://m.edsoo0.ru/5b55¢307
14 Pemenne 3amag mo Teme bubnunoreka LIOK
"MarauTtHoe mnoJje" https://m.edsoo.ru/41c4ae8a
5 SIBnenue SH;KTpOMaFHHTHOﬁ Butnorexa LIOK
HHHYKHHH; OTOR BeXTOpa https://m.edsoo.ru/b3efa0cl
MarHUTHON WHTYKITUU
bu6nmorexa LIOK
16 IAC unnyKumH https://m.edso0.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH bubmuoreka [JOK
dapages https://m.edsoo.ru/a6dec188
18 BuxpeBoe anexkTpuyeckoe mnoiie. bubmmnoreka HOK
Toku dyko https://m.edsoo.ru/15abe140
19 OJ1C MHAYKIMYU B ABUKYIIUXCS bubnunorexa LIOK
IPOBOJTHUKAX https://m.edso00.ru/0235cc02
but6mmoreka [IOK
20 P
clierHe sajat https://m.edsoo.ru/4dfda618
bubnunorexa LIOK
21 IT JI
PaBIIIo JieHiia https://m.edsoo.ru/bbc22726
22 WNunyktuBHOCTh. KaTymka bubmuoteka [IOK



https://m.edsoo.ru/93617bd9
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HHAYKTUBHOCTHU B LICTIN
IIOCTOAHHOI'O TOKa

https://m.edso0.ru/621eae9d

23 SBnenue camounaykuuu. DJ1C Bu6mumotexa [JOK
CaMOMHIYKIIUH https://m.edsoo.ru/7ee60ca8

24 DHeprusi MarHUTHOTO TOJISI KAaTYIIKH bubnuorexa [IOK
C TOKOM. DJIEKTPOMArHUTHOE I10JIE https://m.edsoo.ru/b3c0ad11

25 Pemenue 3amau bubmorexa LIOK

https://m.edsoo.ru/88f69d2b
O06o001IeHre U CUCTEMAaTH3aIHs
26 3HaHHI;II 10 TEME ’ buomiorexa LIOK
https://m.edso0.ru/76484025
"OnexkTpoauHaMuka"

97 KoHTposbHas pabora 1o Teme bubnnorexa [JOK
"DnexkTpoauHamMuKa" https://m.edso0.ru/8ae09h98
KonebaTenpHas cucrema.

28 CB00OOIHBIE KOJIEOAHUS. bubmorexa HOK

https://m.edsoo.ru/7c1db385
["apmonnueckue KonedaHus
KunemaTtnueckoe U JMHaAMHUYECKOE
29 OIHCaHue Kone6aTeJ2115me bubamorexa LOK
. https://m.edsoo.ru/87ce9498
JIBIDKCHUIH
DHepreTudeckoe onrcanue. BeiBos
MHAMUYECKOTO OTTMCAHUS
30 fapMOHquCKHX KOJICOaHUH U3 UX bubmmorexa LIOK
https://m.edso0.ru/e3c99692
SHEPTeTHYECKOTO 1
KMHEMAaTH4YECKOTO OMKMCaHUs
. bu6muorexa [IOK
31 AMILHTY]A 1 pasa kosebanuil https://m.edsoo.ru/7a0c439a
30 [Tepuron u yacToTa KOJIEOAHHMIA. bu6nunorexa LIOK

HCpI/IOI[ MaJIbIX CBO6OI[HLIX

https://m.edso0.ru/e0399319



https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
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KOJIEOaHUI MaTEMATUUYECKOTO
MmasiTHHKA. [lepruo cBOOOJHBIX
KOJIeOaHUH TPY)KUHHOI'O MasTHUKA

3aryxaromue KoieOaHus.

33 BreinyxaeHHbIe KOJICOaHUS. bubmorexa HOK
https://m.edso0.ru/72e93d09
Pe3onanc
bub6nmoreka [IOK

34 Aprokonebars https://m.edso0.ru/6add2644

bubmuoreka [{OK

35 Pemrenue 3amau https://m.edsoo.ru/addeec71

https://m.eds00.ru/756123c5
VYpok-koHpepeHus
36 "I\I/)[exaHI/I‘l(ECEI/IeILOJIGGaHI/IH B bubmiorexa LIOK
Y https://m.edsoo.ru/8ef587be
MY3BIKAJIbHBIX HHCTPYMEHTAX
O06o00mIeHNe U CHCTEMaTH3aITHS
37 3HaHI/IH”1i 10 TeMe "MexaHquI::KHe bubamorexa LOK
https://m.edsoo.ru/eb84182f
KoJsieOanus"

38 DNEeKTPOMarHUTHBIE KOJEOaHMUs. bubnnorexa [JOK
KonebaTenbHbli KOHTYP https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Cs3b

39 aMIUTUTY/IBI 3apsi/ia KOHACHCATOpa C bubmuoreka [IOK
aAMIUTUTY/IO0H CHJIBI TOKA B https://m.edso0.ru/093f9afl
KOJ1e0aTeIbHOM KOHTYpE

40 3aKOH COXpaHEHUsl YHEPTUHU B bubnmnoreka [JOK
U7eabHOM KOJiebaTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxarolye 3JIeKTPOMarHuTHbIE BuGnorexa LIOK

41 Kosie0aHus. BeIHyX/1eHHBIE

OJICKTPOMAardiuTHBIC KoJIeOaHHS

https://m.edsoo.ru/5e668619
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https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
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IIepemennslii TOK. Pe3ucrop u

42 KOHJICHCATOP B IIETH IEPEMEHHOTO bubmorexa HOK
https://m.edso0.ru/84836152
TOKa
43 Karymika MHIyKTUBHOCTH B LIENIU Bu6muoteka [JOK
HePEeMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
44 3akoH Oma 1l 3JIEKTPUYECKOM bu6nmoreka [IOK
LCIH [IEPEMEHHOI0 TOKa https://m.edsoo.ru/8bhae38e6
MOIIHOCTh IEPEMEHHOTI0 TOKA.
45 AME‘II/ITY,HHOGPI/I JeiicTByOIIee bubmmorexa [IOK
https://m.edsoo.ru/lcac6c4c
3HAYCHHME CHJIBI TOKA M HATIPSHKCHUS
46 Pe3oHaHC B 25IeKTpUYECKOH TeTH brbmmorexa LIOK
https://m.edso0.ru/087506df
47 Pemenue 3agau bubmmorexa LIOK
https://m.edsoo.ru/al6836a4
WneansHblif TpancopmaTop.
48 IIpousBoacTBO, Nepeaya u bubmuoreka [IOK
NOTpPeOJICHUE INEKTPUICCKONW https://m.edsoo.ru/f97418ae
SHEPTUU
OKOJIOTUYECKUE PUCKU TTPU
TIPOM3BOJICTBE AJICKTPOIHEPTHH.
49 KI;/JIBTypj I/ICHOJ‘IB30]§)aHI/I$Ip Bubmmorexa IOK
. https://m.edsoo0.ru/a6f74d93
AIIEKTPOIHEPTHH B IOBCEAHEBHOU
KU3HU
50 Pemenue 3amau bubmorexa HOK
https://m.edsoo.ru/ee6677ed
but6mmoreka [IOK
>1 Pemmenme 327127 https://m.edsoo.ru/7cab59f8
52 O000IIIeHNE U CUCTEMATU3ALIHS bu6nunorexa LIOK
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3HAHUI 110 TEME
"DJIeKTpOMarHuTHhIE KosieOanus"

https://m.edso0.ru/401024a9

Mexanuueckue BOJIHBL.

53 XapaKkTepUCTUKN MEXaHHUUECKUX Bubmmorexa HOK
o https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJH bubmmorexa LIOK
https://m.edsoo.ru/d9ae1000
55 3ByK. XapaKTEpUCTUKH 3ByKa bubmnorexa LIOK
https://m.edso0.ru/138b6f09
56 Wnudpassyk u ynprpassyk. LllymoBoe Bu6moteka [JOK
3arpsi3HEHNE OKPYKAIOIIEH Cpeibl https://m.edsoo.ru/7380038f
57 Pemenue 3agau bubmmorexa LIOK
https://m.edsoo.ru/cfd918bf
DJEeKTPOMAarHUTHBIC BOJHBI.
58 I/I3J'IYLII;HI/IC JJIEKTPOMAarHUTHBIX Bubmmorexa IOK
https://m.edsoo.ru/714e5dbl
BOJIH
59 DHeprus MEKTPOMArHUTHBIX BOJIH. bubmuorexa [IOK
CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Tkana 351eKTpOMarHUTHBIX BOJIH.
60 [Mpumenenue I:;J'ICKTpOMaFHI/ITHBIX Bubmmorexa HOK
https://m.edsoo.ru/49belfe
BOJIH B TEXHHUKE U OBITY
[IpuHIMIB paguOCBI3U U
61 TeleBuAcHu. Paguonokanus. bubnunorexa LIOK
DJEeKTPOMAarHUTHOE 3arpsi3HEHUE https://m.edsoo.ru/9f96f1f8
OKpYKaroIle cpebl
62 KonTtponbHas pabora o Teme bubmuoreka [JOK
"KonebGanus 1 BOTHBI" https://m.edsoo.ru/4f7985a0
63 CaeT. 3aKOH MPSAMOJIUHEHHOTO bu6mmoreka [JOK
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pacrpocTpaHeHHUs CBEeTa

https://m.edso0.ru/f9566406

Pemrenne 3aaa4 Ha IPUMCHCHHUEC

64 3aKOHA MPSMOJIMHEHHOTO Bubmmorexa IOK
https://m.edso0.ru/ea32d455
pacrpocTpaHeHus CBeTa
65 Ortpaxenue cBera. [Lnockoe bubnuorexa [IOK
3epkaio. Ceprueckoe 3epKaiio https://m.edsoo.ru/a005d2bb
[Ipenomiienue cBera. AGCOMIOTHBII
Y OTHOCHUTEJIbHBIN MIOKA3aTelb
66 npenomiieHus. [lomHoe BHyTpeHHee bubmroreia LIOK
. https://m.edsoo.ru/bc2e55cd
oTtpaxkeHue. [IpenenbHblil yron
MIOJIHOT'O BHYTPEHHET O OTPAKEHUS
Pemenue 3aga4u Ha npUMEHEHUE
67 3aKOHOB OTpI:I)KeHHﬂI;I MIPEJIOMJICHUS Bubmmorexa IOK
https://m.eds00.ru/49d830a9
cBeTa
Xon nydeit B mpusme. Jucnepcust
68 CBeJ"lra.ygnomefﬁ COCTi 6eﬂ§r0 bubnuorexa LIOK
https://m.edsoo.ru/d8elc3be
cBera. [{Ber
69 JInn3sl. POKyCHOE pacCTOSTHUE U bubmuoreka [IOK
ONTHUYECKast CHJIA JINH3BI https://m.edso00.ru/60441359
70 [TocTtpoenne n300paXkeHUi B JIMH3aX bubmuoreka [IOK
U MX CHCTEMax. Y BeJIMUCHHE JIMH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3aga4 Ha mocTpoeHue
71 1/1306pa>KeH:11171 nonyqaelfmx c bubmorexa LIOK
’ https://m.edso0.ru/5a868f09
MOMOILIBIO JINH3
72 ['a3 xak ontuyeckasi cucrema bubmmorexa LIOK
https://m.edsoo.ru/ecd480a2
73 Pewenue 3anau. IIpeneinst bubmuoteka [IOK

MNPUMCHUMOCTU FeOMCTqueCKOﬁ

https://m.edsoo.ru/cd174al10
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OIITUKHU

CKOpOCTL CBE€Ta U MCTOJHI €€

bu6nmmoreka [IOK

4 U3MEpCHUS https://m.edsoo.ru/f32aab06
bubmuorexa [IOK
& Jlicniepeis cpeta https://m.edsﬁ).ru/1e16006e
76 WnTepdepenmus ceera Bubmmorexa IOK
https://m.edso0.ru/5fc0c638
MIHHIMYMOE https://m.edso0.ru/c6416d48
78 Pemenue 3agau bubmmorexa LIOK
https://m.edsoo.ru/3061de2b
79 [Ipumenenne naTEpHepeHIN Bubmmorexa IOK
https://m.edso0.ru/668edbc8
bubmmoreka IIOK
80 Jludppartus caera https://m.edsc?c;).ru/12ed04b5
81 JudpakunonHas pemeérka. Y cioBue bubmuoteka [IOK
HaOJTFO/ICHUS TJIaBHBIX MAKCHMYMOB https://m.edso0.ru/f998d964
bu6mmoteka IIOK
82 Pemmenme 3272 https://m.edsc?c;).ru/d58c411a
83 ITonepedyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Monsipu3anus cBera https://m.edsoo.ru/e9890fe9
84 Pemenue 3amau bubmroreia LIOK
https://m.edsoo.ru/c56¢8158
85 CBeToBblIe ABJICHUS B IPUPOJIE bubmorexa LIOK
https://m.edso00.ru/0b36363d
86 O06o01IeHre U cucTeMaTru3aIus bubmuoreka [{OK

3ganui mo treme "Onruka"

https://m.edsoo.ru/8al14748b
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Kontponpnast pabora o Teme

bubnunoreka LIOK

87 «OnTuKa» https://m.edsoo.ru/82315dd4
['panu1pl npuMeHUMOCTH
KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubnuorexa [JOK
88
JICKTPOAMHAMUKHI M IPUHIIUATT https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIILHOCTH
89 [ToctynaTel cnenuaibHON TEOPUU bubnuorexa [JOK
OTHOCHUTEJIBHOCTH https://m.edsoo.ru/c56f05ch
IIpocTpaHCTBEHHO-BPEMEHHOM
uHTepBai. [IpeobpazoBanus
90 Jlopenua. YcnoBrue NpUYMHHOCTH. bubnnorexa [JOK
OTHOCHUTEIBHOCTh https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTHU. 3aMe/JICHHE
BPEMEHHU U COKPAIICHHUE JITTUHBI
01 DHeprusi u UMITYJIbC bubnnorexa [JOK
PENSATUBUCTCKOMN YaCTHIIBI https://m.edso0.ru/853a64fc
CBs13b MacChI C SHEPTHEH U
92 MUMITYJIbCOM peHﬂTHI;HCTCKOﬁ bubmmorexa LIOK
https://m.edsoo.ru/b6258ffa
YaCTHULbl. DHEPIUs MOKOSA
93 PaBHOBECHOE TEIJIOBOE M3TYyUCHHE bubnuorexa LIOK
https://m.edsoo.ru/f54035a5
94 3akoH cMmelenns Buna bubmorexa HOK
https://m.edsoo.ru/1c5ff752
95 T'unore3a M. IInanka o kBaHTax. bubnunorexa LIOK
®DOTOHBI https://m.edsoo.ru/a5ffa218
but6mmoreka [IOK
% DHEPIHS i HMIYJILC POTOHA https://m.edsoo.ru/7fb307ec
97 ®otordpdext. OnbiTe A. T bubmuoteka [IOK
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CroneroBa. 3akoHsl poTorddexTa

https://m.edso0.ru/8c68e5h9

VYpaBHenue DUHIITEHHA 114

" " bubnuorexa [IOK
%8 doroshexra. "Kpacras rpannia https://m.edsoo.ru/01ef4556
dororddekra
99 Jasnenne ceera. Onbrtel I1. H. bu6nmoreka [IOK
Jlebenena https://m.edso0.ru/64b4f966
100 BoitHOBBIE CBOIiCTBA YaCTHIL bubmorexa HOK
https://m.edsoo.ru/f59cfcec
Bomnn! ge bpoiins. J[nnHa BOIHBI 1€
101 Epofms[IIlA paI:);MepH §6J1acm " Bubmmorexa IOK
. https://m.edsoo.ru/5df8bafl
JIOKQJIM3AIAH JBUKYIICHCS YaCTHIIBI
102 KopmyckynspHO-BOTHOBOH Ayann3m bubmmorexa LIOK
https://m.edso0.ru/8ccab62a
103 Judpakius 37eKTpOHOB Ha Bu6moteka [JOK
KpHCTaJLIax https://m.edsoo.ru/30dbal8c
Crnennduka U3MEpeHNN B
104 MHKgogl)Hpe. COO]I“)HOHICHI/HI bubmmorexa LIOK
. N https://m.edsoo.ru/65783dec
HeomnpeaenénHocrel [ elizenOepra
105 Pemenue rpaduyeckux 3amau Bubmmorexa HOK
https://m.edsoo.ru/e70195hd
106 Pemienne pacu€THbIX 33124 bubmorexa HOK
https://m.edsoo.ru/ee9b3182
KonTpoarHas paboTa 1o TeMam:
107 "OCH(I))BBI CTOI')' "KopnyckynsipHo- bubmorexa LIOK
y T https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJTi3M
OMBITHI MO UCCIIEIOBAHUIO CTPOCHUS BuGmiorexa [IOK
108 aTtoma. [itaneTtapHast MOJIeNIb aTOMa

Pezepdopna

https://m.edso0.ru/312b750a
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bubnunoreka LIOK

109 Hocrynaret bopa https://m.edsoo.ru/404dfa9a
110 Bunel criektpoB. CiekTp ypoBHER Bu6mumotexa [JOK
SHEPrUH aTOMa BOJOPOAa https://m.edsoo.ru/cf74b11a
111 CHOHTaHHOE U BBIHYXKJICHHOE bu6nmoreka [IOK
U3JIy4YEeHUE CBETa https://m.edsoo.ru/f945d85c
bubnunorexa LIOK
112 Jazep https://m.edsoo.ru/2288a0c4
Hyxnonnas mozens sanpa
113 I'eitzen6epra-lBanenko. 3apsa u Bu6moteka [JOK
MaccoBO€ YHCIIO sijpa. V30Tombl. https://m.edsoo.ru/34ada5de
PagnoakTuBHOCTE
3aKOH paJInOaKTUBHOIO pacnaja.
CBoiicTBa HOHU3UPYIOIIETO BuGmorexa LIOK
114 HanyeHis. Briirne https://m.edsoo.ru/aab98bef
pPaIuoOaKTUBHOCTU Ha KUBBIE
opranusmsl. /lozumerpus
DHeprusi CBsI3U HYKJIOHOB B sI/Ipe.
SAnepusbie cunbl. Jledekt Maccel
anpa. SlnepHsie peakuuu. nepHeie Butmorexa LIOK
115 peaxtopu. IIpobaemst https://m.edsoo.ru/ff1758d0
YIPABISIEMOTO TEPMOSIIEPHOTO
CHUHTE3a. DKOJIOTHYECKUE aCIIEKThI
Pa3BUTHS SAEPHON SHEPTETUKHU
Mertoas! perucTpanuy u
MCCJIEIOBAHMS DJIEMEHTAPHBIX
116 YACTHII. qDYHJIaMeHTaJ'IBHI:aIe bubmorexa OK

B3aUMOICHUCTBUSI. BapI/IOHBI, MC30HBI
" JICIITOHBI. HpeI[CTaBJIeHI/IC (O)

https://m.edsoo.ru/lac08a5b
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CranpaprtHoit moaenu. KBapk-
TJIIOOHHAsI MOJIEIb aPOHOB

®usuka 3a npeaenamu CtannapTHON
Mozenu. TémHas Marepus U TEMHas

bubnunorexa LIOK

17 sHeprust. EmuHcTBO (hmsmueckoit https://m.edsoo.ru/c026fd37
KapTUHBI MUPA
118 OTanbl pa3BUTHUS ACTPOHOMUU. bubnuorexa [JOK
3HaYeHHE aCTPOHOMHHU https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTB 3aKOHOB (PU3UKH
119 JU1s1 OOBSICHEHHSI IIPUPOIBI bubmuoreka [{OK
KOCMHYECKUX 00BEKTOB. METOIbI https://m.edso0.ru/39c44028
ACTPOHOMHUYECKHUX MCCIICTOBAHMI
CoBpeMEHHbBIC OIITHYECKHE
120 TeneI::KonH PaaMOTEIECKOIIbI bubmmorexa [IOK
’ ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast acTpOHOMUS
Bup 38€3mH0T0 HeOa. Co3Be3aus,
121 SIpIilI/Ie 3B§3)II>I IUTAHETHI, UX ’ bubmorexa [OK
’ ’ https://m.edsoo.ru/aac588eb
BHJIUMOE JIBHKEHUE
Conueunas cucrema. ComHIIe.
122 CoitHeYHast aKTUBHOCTb. I/ICHTO‘{HI/IK bubamorexa LIOK
. https://m.edsoo.ru/22748eb4
sHeprun CosHIA U 3BE3]
3BE3/1bI, UX OCHOBHBIE
123 XapakTepUCTUKHU. [lnarpamma bubmuoreka [IOK
"CHEeKTpaIbHBINA KIace — https://m.edsoo0.ru/42169944
CBETUMOCTB"
124 3Be3/1bI TJIaBHOU bubmuoreka [{OK
[IOCJIE0BATEILHOCTH https://m.edsoo.ru/b3ch766¢
125 BuyTpennee cTpoenue 3BE3 . bu6mmoreka [IOK
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CoBpeMeHHbIE NPECTABICHUS O
MIPOMCXOKICHUH W SBOJIIOIINH
CouHiia ¥ 386311, DTaIkbl )KU3HA
3BE3

https://m.edsoo.ru/d09da494

Muneynsiii [1yte — Hama I'anakTuxa.

126 Tunsl ranaktuk. Y€pHble ABIPHI B Bubmmorexa HOK
https://m.edsoo.ru/7cd10a0a

Aqpax rajJlakTuK
Bcenennas. Paciumpenue

127 Bcenennoii. 3akon Xa66ma. Teopust bubmmoreka [JOK
Bonbimoro B3pbiBa. PenkToBoe https://m.edsoo.ru/3dbdf0d2
U3ITy4yeHue

128 MacmrabHas ctpykTypa Beenennoii. bubnuoreka [IOK
MeraranakTuka https://m.edsoo.ru/ce234633

129 Hepeménnsie mpobdieMbl bubnnorexa [JOK
aCTPOHOMUH https://m.edsoo.ru/d37d9ffe
Pu3NYecKuil TPAKTUKYM 110 TEME
"HccnenoBanue MarHUTHOTO TOJISt
MOCTOSIHHBIX MarHUTOB" MIJIH

130 "UccmenoBaHue CBOUCTB bu6nmorexa LIOK
(deppoMarHeTHKOB" WK https://m.edsoo.ru/67361aef
"UccnenoBanue aeiicTBUS
MIOCTOSIHHOT'O MarHUTa Ha PaMKy C
TOKOM"
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue cuinsl AMiepa” win

131 "N3y4eHne 3aBUCUMOCTH CHJIBI bubmuoreka [JOK

AmMriepa OT cuJibl TOKa'" WU
"Onpenenenne MarHUTHON
MHAYKIIMYA HAa OCHOBE U3MEPEHUS

https://m.edsoo.ru/fcae91e9
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cuibl Amnepa”

DuU3nYeCcKui MPAKTUKYM 10 TEME
"UccnenoBanue siBIEeHUS

132 ANIEKTPOMArHUTHOW UHYKIUH'" HITH https://m.edsoo.ru/c36658da
"OnpeneneHre HHIYKIUH
BHUXPEBOI'0 MarHUTHOTO MOJIs"
DuU3nYeCKui MPAKTUKYM 10 TEME
"HccnenoBanue sBICHUA BuGmiorexa LIOK

133 CaMOMHAyKIH " uitk "COopKa https://m.edsoo.ru/b8fb6391
MOJIEH 3JIEKTPOMAarHUTHOTO
reHeparopa"
dusnueckuil NpakKTUKYM 10 TeMe

134 "N3mepenue nepuojia CBOOOIHbBIX Bu6mmoteka [JOK
KOJIcOAHH HUTSHOTO U MPY)KUHHOTO https://m.edso0.ru/5d159d35
MasiTHUKOB"
Du3nUeCcKul IPAKTUKYM I10 TEME Bubmiorexa [IOK

135 ‘Ipeobpasosanne sueprii B https://m.edsoo.ru/a28026bd
IpYXKUHHOM MasiTHUKE"
Du3nUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue NEpEMEHHOTO TOKA
yepes3 MOCIIEJ0BATENbHO Butmorexa 1IOK

136 coemmmennrIe KoRAeHCaTOp, https://m.eds00.ru/89dc2d90
KAaTYLIKy ¥ pe3ucTop" Win
"HUccnenoBanune paboThl HCTOUHUKOB
CBE€Ta B LIETIH IIEPEMEHHOI0 TOKa"
Pu3n4eCcKuil IPAKTUKYM 110 TEME Bubmiorexa [IOK

137 "H3ytenie napameTpos 3BykoBOi https://m.edsoo.ru/b100661a
BOJTHBI"

138 ®u3nyecKkuil NPakTUKYM II0 TEME bubmuoteka [IOK
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139

140

141

142

143

"N3mepeHue nokasarens
MPEIOMIICHUA CTEKIA" WU
"ITonyuenne n3o0pakeHus B
CUCTEME U3 IJIOCKOTO 3epKajia U’
JUH3bI"

Du3n4eCcKuil IPAKTUKYM 110 TEME
"NccneqoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHHSI OT BEILleCTBA
(Ha mpuUMepe KUAKUX JIMH3)" WK
"U3mepenue GOKyCHOTO pacCTOSHUS
pacceuBaronux JuH3"

Ou3nyecKkuil MPakTUKYM IO TEME
"Habnronenue qudpakimm,
uHTephEPEHITNU U TOJIIPU3AIIIT
cBera"

Pu3nYecKuil TPAKTUKYM 110 TEME
"Onpenenenye UMITyJIbCa U SHEPTUN
PENATUBUCTCKUX YacTHULL (T10
dororpadusaM TpeKkoB 3apsKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1¢)"

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepenue nocrosHHoi 1lnanka Ha
OCHOBE HCCIIEIOBAaHUS
doroapdexra" nim "MccnenoBanue
3aBHCHUMOCTH CHUJIBI TOKA Yepe3
CBETOJIMO]T OT HaNpsKeHUs"
Pu3nUeCcKuil IPAKTUKYM I10 TEME
"UccnenoBanue cuekTpa
pa3peKEeHHOro0 aTOMapHOTO

https://m.edso0.ru/42569eal

bubmuoreka [{OK
https://m.edsoo.ru/b879fb3f

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

bu6nmorexa LIOK
https://m.eds00.ru/63756¢47

bubnunorexa LIOK
https://m.edsoo.ru/eb916f82

bu6nunorexa LIOK
https://m.edsoo.ru/ec651eb8
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BOJIOPO/Ia U U3MEPEHHUE NTOCTOSTHHOU
PunGepra"

144

Pu3N4eCKui IPAKTUKYM 110 TEME
"UccnenoBanue paiiOakKTUBHOTO
¢doHa ¢ UCTIOTB30BAHUEM
nosumertpa" unu "N3ydenue
norjouieHus 0eTa-yacTHIl
aTrOMUHHEM"

bubnunorexa LIOK
https://m.edsoo.ru/c3dabebe

145

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenus 38E31H0T0 HEba
HEBOOPYKEHHBIM I'1a30M C
HCII0JIb30BAaHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUHN JUIsl ONIPEACIICHUS
MOJIO’KEHUSI HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHbIE
co3Be3iusi CeBepHOro Mnoymapus u
spkue 38€3b1" win "HabmroneHus B
teseckon JIyHbl, MIaHET,
TYMaHHOCTEMN U 3BE3IHBIX
CKOIJieHuin"

bubmuoreka [IOK
https://m.edso0.ru/1072021e

146

O000111eHNEe U CUCTEMATU3ALIS
3HaHui. Poib (pu3uku 1 actpoHOMUM
B 9KOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIUAIBHON U
ITHYECKOH cepax NesTeTbHOCTH
YyesrnoBeKa

but6mmoreka [IOK
https://m.edsoo.ru/ad6ddeed

147

O00011eHNEe U CUCTEMATU3 AL
3HaHui. Ponb 1 MecTo pu3uku u
ACTPOHOMHH B COBPEMEHHOMU

bubmmoreka [IOK
https://m.edso0.ru/18f19f7c
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Hay4YHOU KapTHHE MHUpa

O00011eHrEe U cCUCTEMATU3 AL

3Hanuil. Pose ¢pu3ndeckoil Teopun B

(dbopMHpOBaHUY PEACTABICHUH O
¢du3nueckoil kKapTHHE MHpa, MECTO

bubnunorexa LIOK

148 (u3rYECKOit KapTUHBI MUPA B https://m.edsoo.ru/e7d400f4
00IIIeM psTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
IPEJICTABICHHUI O IIPUPOJIC
149 O06o001IeHre U CUCTEMAaTH3aIHs bubnuorexa [IOK
3Hanui o reMme "Knnemaruka" https://m.edsoo.ru/b032fc4b
150 O00011IeHNE U CUCTEMATH3AIUS bu6nmoreka LIOK
3Hanui o reMme "Knnemaruka" https://m.edsoo.ru/4e31b507
151 O00011IeHNE U CUCTEMATH3AIMS bu6nmoreka LIOK
3HaHMi 110 TeMe "JluHamuka" https://m.edsoo.ru/2dfbafcs
O06o001mIeHNEe U CHCTEMaTH3aITHS
152 3HaHI/II; o teMe "CraTnka TI;epzloro bubmorexa [OK
| https://m.edsoo.ru/3cca482e
Tela
O0o001mIeHNe U CHCTEMaTH3aITHS
153 3HaHI/IH”1i 1o TeMe "3aKOHBI ) bubmmorexa LTOK
| https://m.edsoo.ru/32a4d1a0
COXPAHCHHS B MEXaHHUKE
O06o0meHre U cucTeMaTH3aIus
3HaHUH 1Mo TeMe "OCHOBBI bubnunorexa LIOK
154 .
MOJICKYJISIPHO-KHHETUIECKOM https://m.edsoo.ru/ed440ca8
Teopun"
O6o6uuleHI/Ie M CUCTEMATHU3AINS BuGmorexa OK
155 3HaHUU 110 TeMe "TepMoauHaMUKa.

TenmoBbie MaIuHbL"

https://m.edsoo.ru/c63f7c10
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O06o001IeHNEe U CHCTeMAaTH3aIINS
3HaHUU 1O TeMe "ArperaTHble

bu6nmoreka [IOK

156
coctosHus BemecTa. Pa3oBbie https://m.edsoo.ru/1d36b5b1
nepexomnl"
0000
157 awasmii n0 rewe "mercrpuaceros BuGamorexa 10K
" P https://m.edsoo.ru/3bf0def9
oJe
00600
158 | amasmai mo rom “Tloorommi BuGanotexa 10K
. https://m.edsoo.ru/71453ee6
IIEKTPUICCKUI TOK
0000
159 3Ha(1)ml;e:: ieizlf'?sr; iHSZSJ?IjHHLIX bubmorexa LOK
" P https://m.edsoo.ru/3d40077a
cpenax
160 O00011IeHNE U CUCTEMATH3AIMS bu6nmoreka LIOK
3HaHHu# o Teme "MarauTtHoe mose" https://m.edsoo.ru/3b4c06ae
P I . 0000
161 c;ﬁgiﬁizp 2: 3Ha1({)H1;IH zziee;le bubnmorexa OK
" B " https://m.edsoo.ru/053e2248
DNeKTpOMarHUTHAs WHTYKIIHS
o | o e
ACTEMaTU3alus 3HAHUH 10 TEM
B https://m.edso0.ru/d6310bfd
"Mexannyeckue Kouebanus"
169 | enerowmntoanon ma o mose BuGaworexa 10K
: B g https://m.eds00.ru/5e2bb83d
DIeKTpOMarHuTHBIE KOJIeOaHus
PesepBHrlit ypok. O6001ICHHE U
164 CHCTEMAaTU3alMS 3HAHUH 110 TEME bubmuoreka [{OK

"MexaHU4YeCKHUE U
AJNIEKTPOMATrHUTHBIE BOJIHBI"

https://m.edsoo.ru/96a7a2dd
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PesepBHeiit ypok. O600ICHHE U

bu6nunoreka LIOK

165 CHCTeMaTH3allys 3HAHUH 110 TeMe 1 https://m.eds0o.ru/52ad1603
"Ontuka"
PesepBHbIil ypok. O0001IICHNE U
166 CI/ICTIe)MaTI/ISZIE)I/IH 3HaHI/II;IH 110 TEME 1 bubmorexa HOK
https://m.edsoo.ru/5bec1c65
"OcHoBbel CTO"
PesepBHbIil ypok. O0001ICHHE U
167 CHCTEMaTH3alus 3HaHUM 110 TEME 1 bubnunoreka LIOK
"KopmycKysipHO-BOJIHOBOI https://m.edsoo.ru/f7¢59d38
nyanu3m"
PesepBubiit ypok. O000IICHHE U
168 CI/ICTZMaTmZEH;I 3HaHI/II7IIlI 10 TEME 1 bubmmorexa [IOK
https://m.edsoo.ru/1f511654
"®du3uka aroma"
PesepBuslit ypok. O60011eHNE U
169 CHCTEMATHU3alNS 3HAHUH T10 TEME 1 bubmuoreka [IOK
"dwu3rka aTOMHOTO S7Ipa U https://m.edso00.ru/905c5ce0
3JIEMEHTAPHBIX YaCTHIL"
PesepBHbIit ypok. O600mIeHNEe 1
170 CI/ICTIe)MaTI/I?»ZIl_:[)I/I}I 3HaHI/II‘/IJIH 10 TEME 1 bubmorexa HOK
https://m.edsoo.ru/2bffb94c
"JneMeHTh! acTpou3uku”
OBUIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME
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