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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3MKe Ha YpPOBHE CpemHero odOmiero oOpa3oBaHusl pa3paboTaHa Ha
OCHOBE IOJIOXKEHH M TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeiabHOU
nporpammel, mnpeactaBieHHBIX B OI'OC COO, a Ttakke ¢ yuéroM (denepanpbHO padboueit
nporpamMMbl BocniuTanus W KoHnenuuu mnpenonaBaHus ydeOHOro mnpeamera «Du3uka» B
oOpa3oBaTenbHbIX opraHuzauusax Poccuiickoit ®enepauny, peaqusyloolMX OCHOBHbBIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢Qusuke ompegenser o0sA3aTeIbHOE IPEIMETHOE COJAEpIKaHUE,
YCTaHABJIMBACT PEKOMEHyEMYIO IOCJIE0BAaTEIIbHOCTh U3YUEHHUS TEM U Pa3JelioB y4eOHOTro
npeaMera ¢ y4€ToOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3CH, JIOTUKH Y4eOHOTO
mpolecca, BO3pPAacTHBIX OcoOeHHocTel oOywarommxcs. [Iporpamma 1o ¢Qusmke npaér
MPEJICTAaBICHUE O LESIX, COJACp)KAHUM, OOIIel cTpaTeruu oOyudeHUs, BOCIIUTAHUS U Pa3BUTHUS
o0yJaromuxcs cpeacTBaMu yueOHoro npenmera «Pusnka» Ha yriryOJaéHHOM ypOBHE.

N3ydyenne kypca ¢(usuku yriiyOoJ€HHOro YpOBHS IIO3BOJIIET pealu30BaTh 3ajadu
npodecCHOHANBHOM OpPHEHTAllMU, HANpPaBICHO Ha CO3JaHHME YCIOBUU JUIsl MPOSIBICHUS] CBOUX
WHTEJJICKTyallbHBIX Y TBOPYECKHUX CHOCOOHOCTEH KaXIbIM OOYYarolIMMCs, KOTOpPbIE
HEOOXOIUMBI Il  TPOJOJDKEHUST O00pa3oBaHMsT B  OpPraHU3alUsaX MNpoecCHOHATHLHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIUATEHOCTSIM.

B mporpamme mo ¢usmke ompenenstoTcs IUIaHUPyEMble Pe3yJbTaThl OCBOCHUS Kypca
¢u3uKku Ha YypOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeaAMETHBIE,
npeaMeTHbIC (Ha yriryOn€éHHOM ypoBHE). HayduHOo-MeTom0m0rnueckoi OCHOBOM TSl pa3paboTKU
TpeOOBaHUI K JIMYHOCTHBIM, METalpeIMETHbIM U IMpPEAMETHBIM pe3yJibTaTaM 00ydaroIuxcs,
OCBOMBIIUX MPOrpaMMy 1o (U3MKE HAa YPOBHE CPEHETo 00IIero oopa3oBaHusl Ha yTriayOJIEHHOM
YPOBHE, SIBIISIETCS CUCTEMHO-IEATEILHOCTHBIN MOAXO.

[Tporpamma o (usmke BKIIOYAET:

IUTAHUPYEMBbIE PEe3yJbTaThl OCBOEHHUS Kypca (U3MKU Ha YIriyOJEHHOM ypOBHE, B TOM
qucie MPeIMETHbIE Pe3yIbTaThl O rofaM 00yUYeHHUS;

coJiepkanue yueOHoro npeamera « PU3uKay mo rogam o0ydeHHsL.

[Iporpamma mo ¢u3MKe HMMeEeT NPUMEPHBIH XapakTep W MOXET ObIThb HCIOJIb30BAaHA
YUUTEISIMU (QU3UKU [Tl COCTABIIEHUSI CBOMX pabOUUX MPOTrpaMM.

[IporpamMa 1O (QU3MKE HE CKOBBIBAET TBOPYECKYIO WHHUIMATUBY YUYHUTEIeH U
IIPEIOCTABISAET BO3MOXHOCTH JUIsl pPEaJu3alUd Pa3IMYHBIX METOAWYECKHX TOAXOAO0B K
npenoaaBaHuio (U3MKKA Ha YrIyOJE€HHOM ypOBHE TPH YCJIOBHHM COXpPAaHEHHUs 00s3aTeIbHON
YacTH COJIEP KaHUA Kypca.

dusmka Kak Hayka o Haubosee o0IMIMX 3aKOHAX MPHUPOJIbI, BHICTYIAs B KaueCTBE yueOHOTo
npeMeTa B IIKOJIe, BHOCUT CYIECTBEHHBIH BKJIJ B CHCTEMY 3HAHUH 00 OKpY’KaIOIIEeM MHDE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3YIOUIUN [JIs €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH, N3y4aeMbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomueit. VMcnonab3oBaHue W aKTUBHOE
nprMeHeHHe (U3UYECKUX 3HAHUM OMpeAeTHiio XapakTep U OypHOe pa3BHUTHE Pa3HOOOpPa3HBIX
TEXHOJOTMIl B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, IOJYYEHHSI HOBBIX
MaTepHaJioB C 3aJaHHBIMH CBOWCTBamMH. M3yueHune ¢GU3MKM BHOCUT OCHOBHOM BKJIaa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI MHpa oOydaromerocs, B (OpMHpPOBAHUE
YMEHUI MPUMEHATh HAY4YHbIH METOJ] MO3HAHUS IIPU BBIITOJHEHUH UMH YUE€OHBIX UCCIICTOBAaHHA.



B ocHOBy kypca pu3uku Ha ypoBHE CpeIHEro oOIero oOpa3oBaHMs MOJOXKEH PsIl UICH,
KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €r0 IIOCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPXKUT MaTepuall U3 BCEX pa3fiesioB (PU3MKHU, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOM (PU3HKH.

Hoea zenepanuszayuu. B cooTBeTCTBUM C Heil marepuan Kypca (us3uku oObenuHEH
BOKpPYT (pu3mueckux teopuil. Bemyumm B kypce siBisercss (GOpMHUpPOBAHHUE MPEICTABICHUNA O
CTPYKTYPHBIX YPOBHSAX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIolIb30BaHUE T'yMaHUTapHOTO
noTeHImana GU3NIECKOil HayKH, OCMBICIIEHUE CBS3U PAa3BUTHUS (PU3UKHU C pa3BUTHEM OOILECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U HKOJIOTUYECKUMU IIPOoOIeMaMH.

Hoea npuknaonoi nanpaenennocmu. Kypc ¢usuku  yriayOGi€HHOrO  ypoOBHS
IperonaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHHYECKHUX M TEXHOJIOTMYECKUX MPUI0KEHUH
M3YYEHHBIX TEOPUM U 3aK0HOB. [Ipu 3TOM paccMaTpuBarOTCs Ha YPOBHE OOIIMX MPEACTABICHUN
¥ COBPEMEHHBIE TEXHUYECKHE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercs IMOCPEICTBOM BBEACHUS HIEMEHTOB COJAEpKaHMs,
HOCBALIEHHBIX 3KOJIOI'MYECKUM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TakKe 00CYyKIeHHS MPoOIeM palliOHAIBHOTO PUPOIOII0Ib30BAHUS U
HKOJIOTHYECKOH OE30MaCHOCTH.

OcBoeHue cozepkaHus MPOrpaMmbl 10 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOTO noixoa. s pusuku peanuzaius 3TUX IPUHIUIIOB 6a3upyeTrcs Ha
HCIIOJIb30BAaHUU CAMOCTOSATEIBHOTO AKCIEPUMEHTa KaK IOCTOSHHO AEMCTBYIOLIEro Qakropa
yuebHoro mpouecca. [lng yrayOn€HHOro YpoOBHS — 3TO CHUCTEMa CaMOCTOSITEIbHOIO
YUEHHUYECKOr0 SKCIEPUMEHTa, BKIIOYAIOMIET0 (PPOHTAIbHBIE YYEHHYECKHE OIbITHl IpHU
U3y4YeHUH HOBOTO MaTepuaya, JlabopaTropHble paboTel U paboThl mpakTukyma. Ilpu sTom
BO3MOXKHBI JIBa crioco0a peanu3anuu GU3NYecKoro npakTukyma. B mepBom citydae mpakTHKyM
npoBoauTcs au6o B koHue 10 m 11 kiaccoB, MO0 mocie mepBoro ¥ BTOPOrO TMONYTOAUil B
KaXJIOM M3 3THX KjaccoB. BTopoil crmoco® — 3To mHTerpauus paboT MpakTHKyMa B CHCTEMY
71a00paTOpHBIX PabOT, KOTOpPhIE MPOBOJAATCS B Mpoliecce u3yueHus paszaena (temsl). [Ipu stom
1ol paboTamMH MPaKTUKyMa MOHUMAETCsl CAMOCTOSITENIbHOE MCCIIE0BaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa O€3 MOIIAaroBOil MHCTPYKIIMH.

B nporpamme no ¢usuke cucrema yueHHYECKOT0 SKCHEPUMEHTA, Ja00paTOPHBIX paboT U
NpaKkTUKyMa MpecTaBleHa €AUHBIM NepeyHeM. BoIOop TeMaTuKH ISl 3TUX BHJIOB YUYEHHUYECKHX
MPAKTUYECKUX PabOT OCYIIECTBISETCS YYaCTHHUKaMU 00pa3oBaTeNbHOTO Ipolecca HCXOnas W3
OCOOEHHOCTEH TMOYpPOYHOTO IUIAHUPOBAHUS M OCHAIIeHWs kaOwHeta ¢(usuku. [lpu sToM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHCA YMEHUSMH IPOBOAUTH TNpPSIMbIE M KOCBEHHBIE
U3MEpPEHUs, MCCIEIOBaHUs 3aBHUCUMOCTEH (M3NYECKUX BEJIWYMH MU IOCTAHOBKY OIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bornbiioe BHUMaHWE yIensieTcs PelieHHI0 pacuETHBIX W KadeCTBEHHBIX 3amad. [Ipu sTom
JUI PacYETHBIX 3a/a4 MPUOPUTETOM SBISIOTCS 3aJaud C SBHO 3aJaHHON M HESIBHO 3a/1aHHOU
(bu3nUecKoil MOJeNbI0, MO3BOJISAIOMINE TPUMEHATh U3yUCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK
U3 OJHOTO pa3ziena Kypca, TaKk MU MHTErpupys IpUMEHEHHE 3HAHUHN U3 pa3HbIX pasznenoB. s
Ka4eCTBEHHBIX 3a/ad IMPHOPUTETOM SBJSIIOTCA 3aJaHus Ha OOBsCHEHUe/NpeacKa3aHue
NpOTeKaHUs (U3UYECKUX SBJICHUN M MPOLIECCOB B OKPYKAIOWIEH XKHU3HH, TpeOyromue BhIOOpa
¢bu3uveckoil Moenu Ui CUTyalluy MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBanusmu PI'OC COO k MarepuaabHO-TEXHHUUYECKOMY
o0ecreyeHnI0 y4eOHOro mpouecca Kype (Gpu3uku yriayOi€HHOro ypOBHS Ha YPOBHE CPEIHEro
obmiero o0Opa3oBaHHs JOJDKEH HM3yd4aThCs B YCIOBHUSX IMPEAMETHOTO KaOwHera. B kaOunere
(GU3UKU T0JKHO OBITH HEOOX0IMMOE J1a00PATOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKa3aHHBIX
B IIporpamMmMe 1o (pu3nke y4eHH4eCKHUX OIBITOB, Ja0OpaTOPHBIX PabOT U paboOT MPaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JleMoHCTpanmoHHOE 000pynOBaHHE (OPMHUPYETCS B COOTBETCTBUM C IMPHHLIUIIOM
MUHMMAaJIbHON JOCTATOYHOCTH M O0ECHEeYUBAET IOCTAHOBKY IEPEUMCIIEHHBIX B IIpOrpamMMme Io
(Gu3uKe KIIOYEBBIX JEMOHCTPAaLUN JUIsl HUCCIENOBAaHUS M3Y4YaeMbIX SIBJICHHH M IPOLECCOB,
OIMIUPHYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpYZOBaHUE ISl YUYEHHUECKUX IMPAKTHUECKUX paboT (opmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M oOOecreyuBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuatomuxcs. TemaTuyeckue KOMIUIEKThI JIaOOpaTOpHOro 0O0OpyNOBaHMS JOJDKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE HU(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU LIENISIMHU U3Y4eHUs GUUKU B 00ILIeM 00pa30BaHUU SBIISIFOTCSA:

dbopMHpOBaHUE UHTEPECA U CTPEMJIEHUS 00yUaroIUXCs K HAYYHOMY M3yYEHHIO IPUPOBI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOAE TMO3HaHUs W  (HOpMHUpPOBAHHE
UCCIIEI0BATEIBCKOTO OTHOILIEHHS K OKPYKAIOIUM SIBJICHUSIM;

(dopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJbTaTa H3yYeHHsS OCHOB CTPOEHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dopmupoBaHUEe YMEHHH OOBSICHATH SBICHUS C UCIOIB30BaHUEM (DU3MUYECKHX 3HAHUU H
HaYYHBIX JOKa3aTeNIbCTB;

¢dbopMHpoBaHUE TPEACTABICHUH O posid (U3UKU JJs1 Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE TPEICTABIEHUH O BO3MOXKHBIX cdepax Oyaymedl mnpodeccrnoHalIbHON
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOHM, MOArOTOBKA K JaibHeiIIeMy OOyYeHHI0 B 3TOM
HalpaBJICHUH.

Jloctuxenune 3TUX Iiesiel oOecrieurBaeTcsl pelIeHHeM CIeAYIOLUX 3aJad B Ipoliecce
n3y4deHus Kypca GU3UKUA Ha yPOBHE CPEAHETO 001Iero 00pa3oBaHus:

npuoOpeTeHne cucTeMbl 3HaHUH 00 oOmMX (PU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKJIIOYAs MEXaHUKY, MOJIEKYJIIPHYIO (DU3UKY, JIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY
U 3JIEMEHTHI aCTPOPU3HKH;

dbopMHpoBaHUE YMEHUH NPUMEHAITh TEOPETHUECKUE 3HAHUS TSI OOBSICHEHUS (PU3NIECKUX
SBJICHUH B IPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEIHEBHON KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUs Pa3JIMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UYECKON MOJIENbIO,
3aja4, MOJApPa3yMEBAIOUINX CaMOCTOSTENbHOE CO3JaHMe (PU3UUYECKOW MOJEIH, aJleKBaTHON
YCIIOBHSIM 3aJ1auH, B TOM YHCJIE 3a]1a4 WH)KEHEPHOTO XapaKTepa;

NOHMMaHue (PU3MYECKHMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHHS HA OKPYKAIOILYIO CPey;

OBJIQICHUE METOJaMHU CAMOCTOSITEILHOIO IUIAHUPOBAHMUS M IPOBEACHUS (PU3NYECKUX
SKCHEPUMEHTOB, aHalIW3a W MHTEpIpeTauuy WHGPOpMalUU, ONpPEAETCHHUs IOCTOBEPHOCTH
MOJIyYEHHOTO pe3yJIbTara;

CO3JJaHUE YCJIIOBUM Ul PAa3BUTHUS YMEHUHN IPOECKTHO-UCCIIEI0BATEIbCKON, TBOPYECKON
JeSITEIbHOCTH;



pa3BUTHE UHTEPEca K chepam mpodhecCHOHATBLHOM IS TEIIbBHOCTH, CBSI3aHHOM C (PU3HKOM.

B coorBerctBun ¢ TpeboBanusiMu DPI'OC COO yrnyOn€éHHBIA ypOBEHb H3YyYEHUS
yaeOHOro mnpenmera «®Dus3mka» HAa YpPOBHE CpEIHEro oO0Imero oOpa3oBaHUs BBIOMpPACTCS
00y4JarmuMuUCs, TIAHUPYIOUIMMH TPOJOJDKEHHE 00pa3oBaHUs IO CIEHUaIbHOCTAM (U3HUKO-
TEXHUUYECKOTO MpOouIs.

Ha usydenne gusuku (yriyOJE€HHBIN YPOBEHb) HA YPOBHE CPEAHETO O0IIEro 00pa3oBaHUs
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hepento), B 11 kiacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o Gu3mke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JeJaeT BbIOOp MpOBeAEHUs 1a0OpaTOpHBIX padoT u
OIBITOB C YYETOM MHIUBUAYaIbHBIX 0COOEHHOCTEN 00yYarOIIUXCSl.



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

Paznen 1. Hayunblii MeTO O3HAHUSA NPUPO/bI.

Ousuka — (yHIaMEeHTalbHas Hayka O mpupoje. HayuHblid METOA MO3HAHHUS U METOMBI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepuMEHT U Teopus B Mpoliecce Mmo3HaHusl npupoasl. Habmonenue u sKcriepuMeHT B
buzuke.

CriocoObl u3MepeHus: GU3NYECKUX BEIWYHH (QHAIOTOBBIE U IU(MPOBBIE U3MEPHUTEIHHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemrnoctu u3MepeHuil Gu3ndecKux BeITU4rH (a0COIOTHAS U OTHOCUTEINbHAS).

MonenupoBanue (pU3MUECKUX SIBICHUU M MPOLIECCOB (MaTepuanbHas TOYKa, aOCOIIOTHO
TBEPOE TEJI0, UlealbHasl )KUKOCTh, UJI€aIbHBIN I'a3, TOUEUHBIH 3apsan). ' unoresa. ®uznueckuit
3aKOH, TPAHUIIBI €r0 TpuMeHUMOCTH. Dusndeckas Teopus.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW Hay4dHOH KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomoi, npaKmuKym.

W3mepenne cuibl TOKAa W HANPSHKEHUS B IEMH TOCTOSIHHOTO TOKa TIPU TOMOIIH
AQHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HakoMcTBO ¢ 1 poBoil 1aboparopueit nmo ¢usmuke. [Ipumepsl u3mMepeHus GpU3NIECKUX
BEJTMYUH TIPU MOMOIIN KOMITBIOTEPHBIX JTATYHKOB.

Pa3nes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABuxkeHUE. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBHkeHus. Cucrema
OTCYETA.

[Ipsimast 1 oOpaTHas 3aa4u MEXaHUKH.

Pannyc-BekTOop MarepuanbHOM TOYKHM, €ro MPOEKUUH Ha OCH CHUCTEMBl KOOpIUHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUAHbHOW TOYKH, UX MPOEKIIMH HA OCH CHCTeMbl kKoopauHaT. CloXKeHHE TEepeMENICHUN 1
CJI0KEHHE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JABUKEHUE. 3aBUCUMOCTh KOOPJIUHAT,
CKOPOCTH, YCKOPEHUS U IIyTH MAaTepUaTLHON TOYKHA OT BPEMEHU U X TPaPUKH.

CBobOomHoe mazeHue. YcKopeHue cBOOOTHOTO majeHus. J[BrkeHue Tena, OpOIeHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MaTEPUAIbHONW TOUKHU
OT BpEMEHH U UX TpauKu.

KpuBonunerinoe nBuxeHue. J[BuxeHne MaTepruaaibHOM TOYKH 110 OKPYKHOCTH. YTJ0Bas 1
nuHenHas ckopocTh. Ilepwon m dactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJbHOE (TaHTCHIINALHOE) U TIOJTHOE YCKOPEHUE MaTePUAIbHOM TOUKH.

TexHu4eckue YCTpONCTBA W TEXHOJOTUYECKHE TMPOLECCHl: CIHAOMETP, JBH)KCHHE
CHapsJI0B, LIETIHbIE, IecTepEHYAThIe U PEMEHHBIE Nepeayl, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mogenb cucteMbl 0TCUETA, UIUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

CriocoObI uccae10BaHus ABIKCHUN.

NnnrocTpanus npeieapHoro nepexoaa 1 U3MepeHue MrHOBEHHOM CKOPOCTH.



[IpeoOpazoBanme NBHKEHUI C UCTIOIB30BAHINEM MEXaHH3MOB.

[Tagenue Ten B BO3AYXE U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGmronenne ABM>XeHUsS Teja, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPHU30HTAIBHO.

HamnpaBnenue CKOpoCcTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHHMe NyTeH, TPAGKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
cHUCTeMax OTCUYETA.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomot, npaKmuKym.

N3yueHne HepaBHOMEPHOTO JIBXKEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3Mepenne yckOpeHUsT TMpU MPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBHIKCHUU IO
HAKJIOHHOM TJIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHus: CBOOOAHOTO majieHus: (P€KOMEHI0BAaHO KCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yuenmne nBUKEHUS Teja, OpOIIEHHOTO TOPU30HTAIBHO. [IpoBepKa rUmoTe3sl O MPSIMOi
MIPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO Tea.

N3yueHue nBUXKEHUA Teja M0 OKPYKHOCTU € TOCTOSHHOMW 110 MOJIYJIFO CKOPOCTHIO.

HccrnenoBanue 3aBHCHMOCTH TEeproja OOpalleHHs KOHUYECKOTO MAasTHHKAa OT €ro
MapaMeTpPOB.

Tema 2. /lunamuxa.

IlepBslii 3akoH HproToHa. MlHepunanbHble cucTemMbl OTCUETA. [ [pUHIMI OTHOCHUTEIBHOCTH
[anunes. HenneprmanbHbie CUCTEMBI OTCUETa (OMpEIEICHUE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3unmu cui.

Bropoii 3akoH HeroTOHA 1711 MarepraibHON TOUKHU.

Tperuii 3akoH HproTOHA i1 MaTepUanbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TsKeCcTH. 3aBHCUMOCTh YCKOpPEHHS CBOOOJHOTO TIQJEHUST OT BBICOTHI HAaJ
MOBEPXHOCTHIO IUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHWE HEOECHBIX Tl M UX
cnyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOPOCTb.

Cuia ynpyroctu. 3akon ['yka. Bec tena. Bec Tena, IBIXyIIErocs ¢ yCKOpeHHEM.

Cuna Ttpenus. Cyxoe tTpeHume. Cuia TpeHUS CKOJBXKEHHS M CUJIa TPEHUS TOKOS.
Koadduiment tpenus. Cunia cOnpoTUBIEHUS MPU ABMKEHUU Tella B JKUIKOCTH WU Tase, e€
3aBHCUMOCTbH OT CKOPOCTH OTHOCHUTEIIBHOTO JABUKECHHUS.

Hasnenue. 'unpocrarnueckoe nasnenue. Cuia Apxumena.

TexHuueckne yCTpOMCTBA W TEXHOJIOTMYECKHE MPOUECChl: MOAIIUIHUKH, IBUKECHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGnronenue nBuKeHUs TEN B MHEPIHAIBHBIX M HEMHEPIUAIBHBIX CHCTEMaxX OTCUETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX HWJIMHIPOB WJIM WIAPOB Pa3HOM MacChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHOICUCTBYIONIEH MPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM MACChl TEJIa
Ha €ro yCKOPEHUE B UHEPLIMAIBHONW CHUCTEME OTCUETA.

PaBeHCTBO CuJl, BOBHUKAOLIMX B PE3YJIbTATE B3aUMOIEHCTBUS TEIL.

N3mepenne mace 1o B3auMOJICHCTBHUIO.

HesecomocTs.



Bec Tena npu yCKOPEHHOM NOIBEME U MTaJICHUN.

[{eHTpOoOE)KHBIC MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHHUS U CKOJIbKECHHUS.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomot, npaKmukKym.

H3mepenne paBHOAECHCTBYIONICH CUJI TP IBHXKEHUU OpycKa 110 HAKJIOHHOM MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBWXCHHS Opycka IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

HccenenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

N3ydeHne qBUKEHMS CUCTEMBI TEJI, CBA3AHHBIX HUTBIO, IEPEKUHYTON yepe3 JETKUil OJI0K.

N3mepenne kodpGuUIEeHTa TPEHHUS 10 BEIMYUHE YIIIOBOTO KOA(PPHUIIMEHTa 3aBHCUMOCTH
Frp(N).

HccnenoBanue [BIWKEHUS Opycka 10 HAKJIOHHOM IUIOCKOCTH C TEpEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3ydeHue nBUKEHUS IPy3a HA BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTelIbHOE JBH)KEHUE TBEPIOTO Tena.
MoOMEHT cuiibl OTHOCUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

YcroitunBoe, HeycTOUMBOE, O€3pa3NuYHOe paBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: KPOHIITENH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnosus paBHOBeECHS.

Buaer paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomoi, npaKmuKym.

HccnenoBanue yclIoBUN paBHOBECHUS TBEPIOTO TeJla, UMEIOILEr0 OCh BPAICHHUS.

KoHcTpynpoBaHue KpOHIITEMHOB U pacy€T CUJI YIPYTOCTH.

N3yueHnne yCTOWYMBOCTH TBEPAOTO TEJA, UMEIOIIETO IJIOIMIA/b ONIOPHI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

Nmnynbc mMaTepuanbHONW TOUYKH, CUCTEMBI MaTepUaibHbIX TodeK. LIeHTp Macc cuctemsl
MaTepuaIbHbIX TOYEK. TeopeMa o JBUKEHUH LIEHTpa Macc.

Hmnynbe cHIIbl M U3MEHEHHE UMITYJIbCca Tefa.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

MomeHT umMmIylbca MaTrepualbHON ToukH. [IpencraBieHne o COXpaHEHMM MOMEHTA
UMITYJIbCA B LIEHTPAIbHBIX MOJISIX.

Pabora cuibpl Ha MaloM M Ha KOHEYHOM mepemerieHuu. ['paduueckoe mpeacraBieHne
paboThI CHITHL.

MOIIHOCTD CHUIIBL.

Kunerndeckast sHepruss MaTepHabHOM TOYKH. Teopema 00 M3MEHEHHH KHHETHYECKOM
SHEPIHM MaTepUaJIbHON TOUKH.

IToreHnManbpHBIe M HEMOTEHIMANbHBIE cuibl. [loTeHnmanbHas sHeprus. [loTeHuuanpHas
SHEPrusl ynpyro nedopMHpOBaHHOW NpyKuHBL. [loTeHIManbHas SHEprHUs Teaa B OJHOPOTHOM



IrpaBUTalMOHHOM MoJe. [loTeHnuanbHas 3Heprusa Tejla B TPaBUTALMOHHOM I10JIE OZHOPOJHOTO
n1apa (BHyTpH U BHe 11apa). Bropas kocMudeckas ckopocTb. TpeTbst KOCMUYECKasi CKOPOCTb.

CBsi3b paOOTHI HENOTEHIHMAIBHBIX CHJI ¢ M3MEHEHHEM MEXaHHUYECKOH YHEPIUU CHCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKON YHEPIHUH.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHyum [ UACAIBHOM KUJKOCTH Kak CJEACTBHE 3aKOHA COXPaHEHHS
MEXaHUYECKON SHEPTUU.

TexHUYeckue yCcTpOHCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBM)KCHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE BUKEHUE.

M3mepeHne MOIHOCTH CHJIBI.

W3MeHeHne 3Hepruy Tea Mpu COBEPILIEHUHU pabOThI.

B3anmMuble npeBpaleHus KMHETUYECKOM M NOTEHIMAJIBHOW SHEPruil Ipu JEHCTBHM Ha
TEJIO CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomol, npaKmuKym.

N3mepenne umiryiibea Tea o TOpMO3HOMY ITyTH.

M3mMepeHue cuiibl TATH, CKOPOCTH MOJIENU 3JIEKTPOMOOUIISI U MOLTHOCTH CHJIBI TATH.

CpaBHeHNE U3MEHEHHS UMITYJIbCA TEIa C UMITYJIbCOM CHJIBL.

HccenenoBanue CoOXpaHeHUs UMITYJIbCa PHA YIPYTOM B3aUMOJEHCTBHH.

N3mepeHre KHHETUYECKOM YHEPTUHN Teja 0 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHUS TOTEHIUAIBHOM SHEpIUU NPY>KUHBI ¢ pabOTOM CUIIBI TPEHHS.

Onpenenenue paboOThl CHIIBI TPEHUS MPH JIBUKEHUH TeJa M0 HAKJIOHHOMN TIOCKOCTH.

Paznen 3. Moaekyasipuasi pu3suka u TePpMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOU MeopUU.

OCHOBHBIE TOJIOKEHHUSI MOJIeKyIsIpHO-KuHeTHnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHoBckoe nBmkeHue. XapakTep ABMKEHHS M B3aUMOACHCTBUS
YacTHI BemecTBa. Mojenu CTPOCHHSI Ta30B, KUIAKOCTEH U TBEPIBIX Tel U OOBSICHEHHUE CBONCTB
BEllecTBa Ha OCHOBE A3TUX Mojeneil. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. TemmnepaTypa u crocodbl e€ u3mepenus. lllkama temmnepaTyp
Lenbcus.

Mopnenp uaeanbHOr0 ra3a B MOJIEKYJSIPHO-KMHETUYECKOW TEOpUHU: YACTHUIBI Tas3a
JBHKYTCSI XaOTUYECKU U HE B3aUMOJACUCTBYIOT APYT C APYTOM.

['a3oBele 3akoHBI. YpaBHeHHe MenneneeBa—Kianeiipona. AOcomtoTHas Temieparypa
(wkanma Ttemmnepatyp KeneBuna). 3axon Jlanprona. M3omporecchl B uaealbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHre U30IPOILIECCOB: N30TEpMa,
u30Xx0pa, n3obapa.

CBs3p MeEXIy /JaBI€HUEM U CpeAHEM KHHETUYECKOW HSHEpPruel MOCTYNaTeIbHOro
TEIUIOBOTO [JBM)KEHUS MOJIEKYJ HACANbHOTO Tra3a (OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-
KWHETHUUYECKON TEOPUHU UJICANIBHOTO rasa).

Cesi3p  aOCONIIOTHOW — TeMmIepaTypbl TEPMOJMHAMHYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOW DHEPrueH MoCTyNnaTeIbHOr0 TEIIOBOTO ABUKEHUS €€ YaCTHLI.



TexHuyeckue yCTpOIICTBA U TEXHOJIOTMYECKHE TMPOILIECChl: TEPMOMETp, Oapomerp,
IIOJIyYEHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu nBUKEHUS YaCTUL BELIECTBA.

Monenb OpOyHOBCKOTO TBUKEHHUS.

Buneoponuk ¢ 3anucbio peajbHOro OpOyHOBCKOT'O IBUYKEHUSI.

Juddysus xumkocTen.

Mognens onbiTa lllTepHa.

[IpuTsxeHne MOJIEKyI.

Mogenu KpUCTAIIINYECKUX PEIIETOK.

Habumonenue u rccnenoBanne U30IpOIECCOB.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue mnpoiiecca yCTAaHOBICHHS TEINIOBOTO PAaBHOBECHS IIPU TEIJIOOOMEHE MEXIY
ropsiuei U X0JO0JHOW BOJOM.

W3yuenne W30TEpMHUECKOrO Tporecca (PEeKOMEHIOBAHO HCIIONb30BaHUE IH(PPOBOI
nabopaTopun).

N3yueHune n30X0pHOTro Impolecca.

N3ydenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSIHMUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepMoguHamuueckast (TH) CHUCTEMA. 3ajaHve  BHEUIHUX  YCJIOBUM Ui
TEPMOJMHAMUYECKOM CcUCTeMbl. BHemHume w  BHyTpeHHue napamerpsl. Ilapamerpsl
TEPMOJMHAMUYECKON CUCTEMBI KaK CPEJIHHME 3HAYEHUs BEIMYMH, ONHCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe Havyasio TepMoanHaMuku. CaMONpON3BOJIbHAS pefaKcalus TePMOAMHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogens uAcalbHOrO Tra3a B TEPMOJAMHAMHUKE — CHCTEMAa YpPAaBHEHUM: YypaBHEHUE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsl BHYTPEHHEW SHEpPruM. Y CIOBUS NMPUMEHUMOCTHU
TOM MOJENU: HU3Kasg KOHUEHTpalMsl YacTUll, BBICOKME TeMmIleparypbl. BeipaxeHue nms
BHYTPEHHEHN YHEPTUU OJHOATOMHOTO UACAIBHOTO ra3a.

KBazucrarnueckue 1 HECTATHYECKUE MPOLIECCHI.

DOnemeHTapHas paboTa B TepMoAHaMuKe. Beruncienne paboTsl mo rpaduky mporecca Ha
pV-nuarpamme.

Temonepenaya kak crnoco®0 HW3MEHEHHUS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKOU
cucTtembl 06e3 coBepieHus padoTsl. KoHBEKIUs, TEMIONPOBOIHOCTD, U3TyUCHHE.

KonnuectBo Ttemnorsl. TemnoéMkocTh Tena. YaenbHass M MOJSpPHas TEIUIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeEIUIOTa CropaHus ToIuIMBa. Pacuér kommyecTsa
TETJIOTHI TIpH Tetutonepenaye. [lonstue 00 agnadbaTHOM Mporiecce.

[lepBbiii 3ak0H TepMoauHaAMUKU. BHyTpeHHss sHeprus. KomuuecTtBo TemiaoTel U paborta
KaK MEpbl U3MEHEHUS BHYTPEHHEN SHEPTUU TEPMOIUHAMUYECKON CUCTEMBI.

Bropoil 3akOH TEpMOAMHAMUKM [UIl PAaBHOBECHBIX IIPOLIECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOIAMHAMMYECKON CHCTEMBbl MPOXOIUT E€AMHCTBEHHas aauabara.
AOcoroTHas TeMIiepaTypa.

BTopoil 3ak0H TepMOJMHAMMKHU JJI1 HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IEepeaaTh
TEIUIOTY OT OoJiee XONOMHOTO Telna K Oonee Harperomy Oe3 kommeHcanuu (Kmaysumyc).
HeoOpatumMocTh NpUpOIHBIX TPOIECCOB.



[Tpunimne! aeiicTBus TeraoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. [{ukn Kapho.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUS TEIUIOBBIX JBUrareneil. TermnoBoe 3arpsi3HeHue
OKpYXaloIIeil Cpebl.

TexHuueckue yCTpOMCTBA U TEXHOJOTHYECKUE MPOLECCHI: XOJIOIUIbHUK, KOHAUIMOHED,
TU3ETbHBIA W KapOIOpaTOPHBIM JBUTATENM, MapoBas TypOWHA, TOIYyYEHUE CBEPXHHU3KHX
TEeMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJOB C UCIIOJIb30BAHUEM TEIUIOBOI'O HAacoca,
YTUIM3aUs OMOOPTaHUYECKOTO TOIUIUBA JIJIsl BEIPAOOTKH «TEIIJIOBOM» U DJICKTPOIHEPTHUH.

Hemoncmpayuu.

N3meHnenue TemmepaTypsl py aiuadaTHYeCKOM PaCIIuPEHUH.

BosgyuHoe oruuso.

CpaBHeHME yJI€IbHBIX TEIIIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

UccnenoBanue annadbaTtHOro mpoiiecca.

KommbrorepHbie MOIENIH TETUIOBBIX JTBUTATENCH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

N3mepenne yienbHONU TEIIOEMKOCTH.

HccnenoBanue nporiecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annadbaTtHOro mpoiiecca.

N3yueHne B3aUMOCBS3M 3HEPTrUU MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUS U TEMIIEpaTyphl
KUTICHUS )KUIKOCTEH.

Tema 3. Azpecamnvie cocmosanusn eeuiecmea. Dazoevie nepexoobl.

[TapooOpa3oBanue u KoHAeHcarus. Vcnapenwe wu kumeHwe. YenbpHas TemoTa
napooOpa3zoBaHMUs.

Hacpiiennsle ¥ HeHachlllleHHblE mapbl. KadecTBeHHass 3aBUCUMOCTh IJIOTHOCTH U
JABJICHUs HACBIIIEHHOTO Tapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BhEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPaTypbl KUTICHUS OT JIaBJICHUS B KUIKOCTH.

BrnaxHocThs Bo3ayxa. AGCOTIOTHAS M OTHOCUTENbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannuueckre u aMmopdHbie Tena. AHMU30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBneHue u KpucTauu3anus. Y aelibHas TerioTa miasienus. Cyomumarnus.

Hedopmaruu tBEpHoro Tema. Pactskenue u cxxarue. Casur. Moayne FOnra. Tlpenen
yOpyrux aedopmaruii.

TemoBoe pacuiMpeHne KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U THHEHHOE pacUIupeHue.
AHrapMOHHM3M TEIUJIOBBIX KOJICOAHWN YACTHI] BEIIECTBA KaK MPUYMHA TEIIOBOTO PACITUPEHUS
Ten (Ha KAYeCTBEHHOM YPOBHE).

[TpeoOpa3zoBanue YHEPTHH B (PA30BBIX MEPEXOax.

YpaBHEeHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTspKeHHE. KodduiMeHT moBepXHOCTHOTO HaTshkeHUs. KanwmmispHbie
sBJeHUd. [aBieHue noJ NCKpUBIEHHON MMOBEPXHOCTHIO xkuakoctH. ®opmyna Jlamnaca.

TexHu4eckue YCTpOMCTBA U TEXHOJOTUYECKHUE IMPOLECChl: KUIAKUE KPUCTAJUIbL,
COBpPEMEHHbBIE MaTepUaJIbl.

Hemoncmpayuu.

TermoBoe pacmmpeHue.

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue. Kunenue rnpu NOHMKEHHOM JaBJICHUU.

N3Mmepenne cuiibl MOBEPXHOCTHOTO HATSKEHHUS.



OnBITHI ¢ MBUIBHBIMH TUIEHKAMH.

CmauuBanue.

KanumnspHele siBneHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAIIMYECKOTO BELIECTBA.

Bunsr nedopmarmii.

Hab6nronenue mansix aedopmarmii.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKmuKym.

M3yueHne 3aKkOHOMEPHOCTEN UCIIAPEHUS KUAKOCTEM.

N3mepenue yaenbHOU TEeIUIOTHI IJIaBICHUS JIbJA.

N3y4eHue CBOMCTB HACBHIIIEHHBIX [1apOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa M OLIEHKA MacChl IapoB B IIOMEILEHHUH.

N3mepenne ko3 umrenTa moBepXHOCTHOTO HATSHKEHUS.

Uzmepenue moayns FOHra.

HccnenoBanue 3aBUCUMOCTH JieopMallii pe3UHOBOrO 00paslia OT MPUIIOKEHHON K HEMY
CHUJIBI.

Paznen 4. DaekTpoauHaMuKa.

Tema 1. Inexmpuueckoe nove.

OnexTpuzauus Tel U €€ MpOsBICHUA. JJIEKTpUYECKUH 3apsal. [[Ba Buaa 3JIEKTpUYECKUX
3apsnoB. IIpoBONHMKM, NMAIEKTPUKH W IOJYIPOBOAHMKH. ODJEMEHTAPHBIA 3JIEKTPUYECKHUN
3aps. 3aKOH COXpaHEHUs SJIEKTPUUECKOro 3apsija.

B3aumopeiictBue 3apsinoB. Toueunsie 3apsiabl. 3akoH KyoHa.

Onexrpuueckoe nojie. Ero nelicTBre Ha 3J€KTPUUECKUE 3apsbl.

Hanpsok€HHocTh  amekTpuueckoro moiis. IlpoOueiid 3apsia. JIMHUM  HanpsHKEHHOCTH
aneKTprudecKkoro nosst. OHOPOIHOE FNEKTPUUYECKOE TTOJIE.

[ToTeHIMaIbHOCTh 3NEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMANOB U HAIpSKEHHE.
[TorennnanpHass ~ dHEprus  3apsga B DJJEKTPOCTATHYECKOM  IIOJIE. ITorenunan
IIEKTPOCTATUYECKOr0 Mouisd. CBsA3b HANpPsDKEHHOCTH MOJS M Pa3HOCTH IOTEHLIMAIOB UL
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJHOTO, TaK U HEOJHOPOJIHOTO).

[TpuHIMI CyneprO3UIIUH SJEKTPUUECKUX MOJEH.

[Tone Toueuynoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. Ilone paBHOMEpPHO
3apsbkeHHOro mo oOvémy mapa. Ilonme paBHOMEpHO 3apsDKEHHON OECKOHEYHOM IUIOCKOCTH.
KaptrHbl mMHMI HANPSYKEHHOCTU ATUX TMOJIEN M SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B AJIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPSAJIOB.

JIMDIIEKTPUKN B JIEKTPOCTaTUYECKOM MT0JIE. J{MANeKTpUUuecKas IpOHUIIaEMOCTh BEIIECTBA.

Kongencarop. ONEeKTpOEMKOCTh  KOHJAEHCATOpA. ONEeKTPOEMKOCTh  IJIOCKOIO
KOH/JIEHCATOopa.

[TapasmenpHOe ~ coeauHeHne  KoHAeHcaTopoB.  IlocnmenoBaTenbHOE — coeMHEHHE
KOHJICHCATOPOB.

OHeprus 3apsKEHHOr0 KOHAEHCATOoPA.

JIBrKeHME 3apsHKEHHON 9aCTULBI B OAHOPOJHOM IEKTPUYECKOM IOJIE.

TexHHYeCKnEe yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: DJEKTPOCKOI, JJIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIUTa, 3a3eMJICHUE SJIEKTPONPUOOPOB, KOHJCHCATOPHI, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.



Y CTpolcTBO ¥ MPUHIUIT JCUCTBUA SJIEKTPOMETpA.

DNEKTPUUECKOE MOJI€ 3apyKEHHBIX IIaPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IIOJIE.

DneKTpocTaTU4ecKast 3alluTa.

YCTpolcTBO U AEMCTBUE KOHJAECHCATOPA IMOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  JIEKTPOEMKOCTH  IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM IUIACTHUH,
PAcCCTOSIHUS MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus MEKTPUYECKOT0 OIS 3apsyKEHHOTO0 KOHAEHCATOpPA.

3apsiaKa U pa3psiKka KOHAEHCAaTopa Yepe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

OueHka cu1 B3auMOJCICTBUSA 3apsKEHHBIX TEll.

Habumronenne npeBpalieHust SHEPruu 3apsLKEHHOT0 KOHJIEHCATOpa B SHEPTUIO0 U3JTyYEHUs
CBETOAMO/A.

N3yueHue npoTekaHusi TOKa B LENHU, COAEPHKAIICH KOHAEHCAaTOp.

Pacnpenenenne pa3sHOCTH TOTEHIHUANOB (HANPSOKEHHs) TMPH  MOCIEAOBATEIHLHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. IlocmoanHbwlit I1eKmpu4ecKuili mok.

Cuiia Toka. [IoCTOSIHHBIN TOK.

VYcnoBus CyniecTBOBaHHS TMOCTOSIHHOTO —3JIEKTPUYECKOro Toka. VcTouHuku ToKa.
Hampsoxkenne U u 3J1C é&.

3akoH OMa JJ1 y4acTKa LEMH.

DJIEKTPUUYECKOE  CONMPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
IPOBOJAHMKA OT €ro JUIMHbI U IUIOUIaJM IONEPEYHOrO0 CEUeHHUs. YeNIbHOE CONpPOTHUBIIEHUE
BEILIECTBA.

[locnenoBarenbHOE, NapajlIeNbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacyér
pa3BeTBIEHHBIX dNeKTprueckux nenei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH Jlxoyns—Jlenna.

Mo1HOCTb 31eKTprUYecKoro Toka. TernoBas MOITHOCTh, BhIJENsIEMast Ha PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBJIICHHME HCTOYHMKA ToOKa. 3akoH Owma ajig TOJHOM
(3aMKHYTOM) 2NIeKTprUecKoi emu. MoIHOCTh UCTOYHUKA ToKa. KOopoTkoe 3aMbIKaHue.

Konzgencarop B 11enu noCcTOSIHHOTO TOKA.

TexHnyeckue YCTpPOHCTBA M TEXHOJOTHYECKHE IPOLIECCHI: aMIIEPMETP, BOJBTMETD,
peocTar, CYETUHK AIEKTPUUECKOM SHEPTUH.

Hemoncmpayuu.

N3mepenne cuitbl TOKa ¥ HAMPSOKSHMS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HampsDKEHUS [UIS  PE3UCTOpa, JIaMIlbl
HaKaJIUBaHUs U CBETOIMO/IA.

3aBUCUMOCTh CONPOTUBIICHUS IIWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

HccnenoBanue 3aBUCHMOCTM  CHJIBI TOKA OT CONPOTUBIICHHS IIPU  IMOCTOSTHHOM
HaIpsKECHUU.

ITpsimoe m3mepenne DJIC. KopoTkoe 3aMbIkaHUE rajibBaHUYECKOIO JIEMEHTA M OLEHKa
BHYTPEHHETO CONPOTUBIICHUS.



Cnioco0OsI coeqHEHUsT UCTOYHUKOB Toka, DJIC GaTapeid.

HccnenoBanue pa3HOCTH MOTEHIUMAIOB MEXY MOJIFOCAMU UCTOYHHMKA TOKA OT CHJIbI TOKA
B LICTIH.

Yuenuueckuit s3xcnepumenm, nabopamopusie pabomst, npaKmuKym.

HccnenoBanre CMENIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoOTUBIEHHSI IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTU CUJTBI TOKA OT HAIIPSDKEHUS /IS JIaMITbl HAKaIUBAHUS.

YBenuueHue npezena u3MepeHus amrepmerpa (BoJbTMETpa).

N3mepenne 3/]C 1 BHYTPEHHETO COPOTUBIICHHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/]C rajibBaHUYECKOr0 3JEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKIY MOJIFOCAMU UCTOYHHKA TOKA OT CHJIbI TOKA
B IICIH.

HccnenoBanue 3aBUCMMOCTH TI0JIE3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

DnekTpuueckas MPOBOAMMOCTh PA3IMYHBIX BEIIECTB. OJEKTPOHHAS MPOBOJUMOCTD
TBEPABIX ~ METAJUIOB.  3aBUCHMOCTb  COINPOTUBIEHUS  METANIOB  OT  TEeMIepaTyphl.
CBepXIpoOBOAUMOCTb.

DNIeKTpUUYECKHI TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHash MPOBOAUMOCTh MOJIYIPOBOJIHUKOB.
CsaoticTBa p—Nn-nepexona. [lonynpoBoHUKOBBIE TPHOOPHI.

DONEKTPUUECKUNH TOK B AJIEKTPOJIIUTAX. DJIEKTPOIUTUYECKAs TUCCOLMALUA. DIIEKTPOIIU3.
3axonbl Dapazes ISt 3JIEKTPOIH3a.

OneKTpuuecknii TOK B Tra3ax. (CamMOCTOATENbHBIH M HECAMOCTOSITENBHBIM pa3psl.
Pa3znuunble TUIIBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHudeckue yCTpOHMCTBA M TPAKTUYECKOE MPUMEHEHHWE: Ta30pa3psaHbie JIaMIIbI,
AIIEKTPOHHO-JIy4eBasl TpyOKa, MOJyIPOBOJAHUKOBBIE MPHUOOPHI: MO, TPaH3UCTOp, (poTonnon,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BBIIUIABKA AIIOMHHHS, OJICKTPOHHAS
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTD 3JEKTPOJIUTOB.

3akoHsl 2nekTposinza dapanest.

HckpoBot pa3psa 1 NPpOBOAUMOCTb BO3IyXa.

CpaBHeHUE MPOBOIMMOCTH METAJIJIOB U MOJIYIIPOBOIHUKOB.

OaHOCTOPOHHSSA MPOBOMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKkmuxym.

Hab6nronenue anexTponusa.

W3mepenue 3apsia OJHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU AUOJA.

Du3nYeCKHl MPAKTHKYM.

CniocoObl u3Mepenust (U3MYECKUX BEJIHYUH C HCIOIb30BAaHUEM aHAJIOTOBBIX U IU(PPOBBIX
U3MEPUTENIbHBIX TMPUOOPOB ¥ KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTeM. AOCOIIOTHBIE U
OTHOCUTEIIbHBIE  TOTPEIIHOCTH  HM3MepeHui  ¢usmueckux BenuuwH. OIlEHKa TpaHUI
MOTPEIIHOCTEH.



[IpoBeneHNE KOCBEHHBIX WM3MEpPEHUH, WCCICIOBAHUNA 3aBUCUMOCTEH  (U3HMYECKUX
BEJIMYMH, IIPOBEpPKA IMPEAJIOKEHHBIX T'MIIOTE3 (BBIOOP M3 pabOT, ONMCAHHBIX B TEMATHYECKHUX
pazzenax «Y4eHU4eCKUi SKCIIEPUMEHT, J1a00opaTOpHbIe paboThl, TPAKTUKYMY).

MexnpeaMeTHbIe CBSI3H.

Nzydenne kypca ¢pusuku yriyonéHHOro ypoBHs B 10 kiacce OCylIeCTBISETCS C YYETOM
COJIepKATENBHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusie nOHAMUA, C6A3AHHbBIE C UYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, (Qu3uyeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHUE, IOTPEILIHOCTU U3MEPEHUN, U3MEPUTEIIbHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peunieHue cucTeMbl ypaBHeHuid. JluHeliHas ¢yHkuus, mnapadona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuyeckue GyHKIUU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpBl M HX MPOEKIUH Ha OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysusi, ocMoc, TemI000MeH
JKUBBIX ~ OpraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXKalomled  cpeapl,  yTUIU3alus
OMOOpPraHNYECKOro TOIIMBA JJISl BBIPAOOTKH «TEIUIOBOW» U 3JIEKTPOIHEPrUH, MOBEPXHOCTHOE
HaTSDKEHUE U KallWJUIIPHbIE SIBJIEHUSI B IPUPOJE, IEKTPUUECKUE SIBJICHUS B XKUBOU NPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MOoJIy4YeHue HaHOMAaTEPHUAJIOB, TEIJIOBBIE CBOMCTBA TBEPABIX TN, )KUJIKOCTEN U
ra3oB, JKUJKWE KPHUCTAJUIBI, DJJEKTPUUECKHE CBOMCTBA METAJJIOB, 3JEKTPOIUTHYECKas
JUCCOLMAIus, TalbBaHUKA, 3JIEKTPOHHAs MUKPOCKOIIHS.

T'eozpaghusa: BnaxxHOCTh BO3/yXa, BETPBI, 0apOMETP, TEPMOMETD.

Texnonozua: npeodpa3zoBaHue IBUKEHUN C UCIIOIb30BaHUEM MEXAaHU3MOB, YUET CyXOro U
JKUJAKOTO TPEHHUsT B TEXHUKE, CTATUYECKHME KOHCTPYKUMM (KPOHIUTEWH, peméryaTbie
KOHCTPYKLIMH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHUS] MEXAaHUKH B TEXHUKE (TUPOCKOI, BOJOMET
U JIpyrue), IBUraTellb BHYTPEHHEro CropaHus, napoBas TypOHHA, OBITOBOH XOJIOAWJIBbHUK,
KOHIWIIMOHEP, TEXHOJOTUU IIOJIy4EHHs COBPEMEHHBIX MAaTepUajoB, B TOM  4YHCIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHYecKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, ra30pa3psIHbIE JTAMIIBI, TOIYITPOBOAHUKOBBIE IPUOOPHIL, FalIbBaHUKA.

11 KUIIACC

Pasznea 4. duekTpoauHaMuUKAa.

Tema 4. Maznummnoe none.

B3aumopeiicTBue MOCTOSIHHBIX MAarHUTOB M NPOBOJAHUKOB C TOKOM. MarHuTHOe mMoJe.
Bekrop marauTHON MHAYyKIMH. [I[puHIMN Cyneprio3nuy MarHUTHBIX NTOJIEH. JIMHUKM MarHUTHON
WHIYKITAU.

MarnuTtHoe 1oJie TPOBOAHUKA C TOKOM (IPSIMOTO MPOBOJHHUKA, KATYIIKH U KPYTOBOTO
BUTKa). OnbIT Dpcrena.

Cuna Amriepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna JlopeHma, €€ HampaBieHHE W MOIYJb. JI[BUXKEHHE 3apsyKEHHOW 4YacTHUIbl B
OJIHOPOJAHOM MarHuTHOM mose. PaGora cuiel Jlopenna.

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



TexHU4ecKkue yCTpPOWCTBA M TEXHOJOTMYECKHME MPOLECChl: MPUMEHEHHUE TIOCTOSHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOHM, YCKOpUTEIN
3JIEMEHTAPHBIX YaCTHULI.

Hemoncmpayuu.

Kaptuna nauHMI WHAYKIMM MarHUTHOTO TIOJI TOJOCOBOTO U MOJKOBOOOPa3HOIO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa J5uHUN MarHUTHOM MHIYKUMM MOJS JJIMHHOTO IPSAMOrO IPOBOJHUKA U
3aMKHYTOI'0 KOJIBIIEBOTO IIPOBOJHUKA, KATYIIKH C TOKOM.

B3anMozeiicTBrue JByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

Habmroienue nBM>KeHUs My4yKa JIeKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMI OEHCTBUS STEKTPOU3ZMEPUTEIBHOTO IPUOOpPa MATHUTOIICKTPUUECKON CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomot, npaKmuKym.

HccnenoBanre MarHUTHOTO NOJISl HOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

N3mepenue cuinbl AMmepa.

N3ydeHue 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OrnpeneneHre MAarHUTHOM MHAYKIMU HA OCHOBE U3MEPEHUS CUIIbl AMIIepa.

Tema 5. dnexmpomazHumnan uHOYKYUs.

SBnenue snexTpoMarHuTHOM MHAYKIUH. [loTOok BekTOopa MarHuTHOM MHAYKIMH. DJ1C
MHAYKIMU. 3aKOH 3JIEKTPOMarHUTHOM uHAykuun Papanes. BuxpeBoe ayieKTpuyeckoe IoJie.
Toxku dyko.

O/1C nHAYKIMH B IPOBOJHUKE, IBHKYIIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

WuayktuBHocTh. Karymika WHAYKTHBHOCTM B I€NHM IOCTOSIHHOTO ToOKa. SIBieHue
camonHaykuuu. 9J1C caMOMHAyKINN.

OHeprus MarHUTHOT'O TOJIS KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuuyeckue yCTpOHWCTBA U TEXHOJIOTMYECKHWE MPOLECCHl: HWHAYKIIMOHHAS II€Yb,
COJIEHOM /I, 3aIIMTa OT 3JIEKTPU3ALMH TEN NIPU IBUKEHUU B MATHUTHOM I10JI€ 3€MJIH.

Hemoncmpayuu.

Habmroienue siBieHus 31eKTpOMarHuTHOM WHIYKITHH.

Uccnenoanue 3aBucumoctd IJC HHAYKIMM OT CKOPOCTH HW3MEHEHHSI MAarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBieHure caMOMHTyKIIUH.

Hccnenosanue 3aBucumoctu J/]C caMOMHAYKIIMU OT CKOPOCTH U3MEHEHMS CHJIbI TOKA B
LEMH.

Yuenuueckuii sxkcnepumenm, nabopamopmusvie padbomoi, npaKmuKym.

HccenenoBanue siBIEHUS 2IEKTPOMATHUTHON UHAYKIUH.

OnpeneneHne NHAYKIMY BUXPEBOIO MarHUTHOT'O TIOJIS.

HccnenoBaHue sBIEHUS CAMOUHTYKIUH.

COopka Mozenu 3JIEKTPOMarHUTHOTO TeHepaTopa.



Pa3pen 5. Kojed6anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

KonebarenbHas cucrema. CBOOOAHBIE KOTEOAHMS.

['apmonnueckue  konebanus. KunHemaTmueckoe M JAMHAMHUYECKOE  OMMCAHUE.
DOHepreTuyeckoe ONHUCaHWE (3aKOH  COXpPAHEHHS  MEXaHMYeCKOW sHepruu). BeiBox
JUHAMUYECKOTO  OMHMCAHUS TapMOHMYECKMX KoJeOaHWi W3 HMX DJHEPreTUYecKoro u
KMHEMaTU4YECKOTO OIIMCAHMS.

Ammumatyna u ($aza konebanuii. CBsI3b aMIUIMTYIbI KOJICOAHWNM HCXOAHOW BEJIIMYMHBI C
aMIUIUTYAaMU KoJjieOaHui €€ CKOPOCTU U YCKOPEHHS.

[Tepuon u yacrora konebanuii. Ileproa Manbsix cBOOOIHBIX KOJIEOAHUN MAaTEeMaTHYECKOTO
masiTHHKA. [leprnos cBOOOAHBIX KOJICOAHUH PYKUHHOTO MAasITHUKA.

[TonsTe o 3aryxaroumx KojeOaHusix. BoiHyxneHHble KoneOanusi. Pe3onaHc.
Pe3zonancHas kpuBas. BiusHue 3aTyxaHus Ha BUJ PE30HAHCHON KPUBOW. ABTOKONIECOAHHUS.

TexHuyeckue yCTpOHMCTBA M TEXHOJOTMYECKHE IPOLIECCH: METPOHOM, Yachl, Kayelld,
MY3BbIKaJIbHBIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch Kojae0aTeIbHOrO ABMKCHHUS.

Habumroienne He3aBUCHMOCTH [IEpHOJia MaJIbIX KOJI€OaHU rpy3a Ha HUTH OT aMILJIUTYIbL.

HccnenoBanue 3aTyXamoIux KojJeOaHUi U 3aBUCUMOCTH I€PHOJa CBOOOIHBIX KOJeOaHUH
OT COIPOTHUBJICHHUS.

HccnenoBanue kosneGaHMil Ipy3a Ha MAacCHBHOM NpYXHUHE C LEIbI0 (OPMHUPOBAHUS
npeJicTaBIeHU 00 naeanbHON MOJENN NPy KUHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTuU NpHU KoeOaHUAX Irpy3a Ha MpYyKHUHE.

HccnenoBaHue BEIHYXKICHHBIX KOJIEOaHUH.

Habmtonenue pesonanca.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomoi, npaKmuKym.

N3mepenue nepuoia cBOOOAHBIX KOJIEOaHUN HUTSHOTO U IPYKMHHOTO MasiTHUKOB.

M3yueHne 3aKOHOB JBM)KEHUS Teja B X0/€ KoJIeOaHU Ha yIpyroM IHoJBece.

N3y4eHne NBUKEHHSI HUTSHOTO MAasTHHUKA.

[TpeoOpa3zoBaHue F3HEPTUH B IPY>KUHHOM MAasSTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYAbI 3aTyXaOUMX KOJIeOaHuUH.

HccnenoBaHue BEIHYXKICHHBIX KOJIEOaHUH.

Tema 2. dnexkmpomaznummnule Konebanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOAHUS B HWICATHHOM
kosnebaTenbHOM KoHType. ®Popmyna Tomcona. CBA3b aMIUIMTYIbl 3apsjia KOHAEHcaTopa C
aMIUTUTYI0N CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHUs PHEPTUH B UJICATILHOM KOJIeOaTeIbHOM KOHTYDE.

3aryxamoliyde 3JeKTPOMarHuTHble KosieOaHusl. BbIHYXJEHHbIE AIIEKTPOMarHUTHBIE
Kosie0aHusl.

IlepemeHHBINT TOK. MOIIHOCT NEPEMEHHOIO0 TOKAa. AMIUIMTYJHOE M JIEHCTBYIOIIEE
3HaYeHHUE CHJIbI TOKA U HAIIPSDKEHUS TPU PA3IUYHON (PopMe 3aBUCUMOCTH TIEPEMEHHOTO TOKa OT
BPEMEHU.

CuHycouJanbHbIM IEPEMEHHBIN TOK. Pe3ucTop, KOHJAEHCATOp M KaTylIKa MHAYKTUBHOCTH
B LIENU CUHYCOUJAJIbHOIO MEPEMEHHOIO TOKA. Pe30HaHC TOKOB. Pe30HaHC HanpsKeHU M.

Wneanbublii Tpanchopmarop. [IponsBoacTBo, nepenaya U noTpeOiIeHUe IEKTPUIECKOM
SHEPIUH.



OKOJIOTUYECKME PHUCKHU IIPU IMPOU3BOJACTBE JJIEKTPOdHEpruu. KynbTypa HCHOIB30BaHUSA
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKU3HHU.

TexHudeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JJIEKTPUYECKUN 3BOHOK,
TEHEPaTOp IEPEMEHHOIr0 TOKA, JINHUU JIEKTpoIiepeiay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOJHBIX KOJIEOAHUN OT MHIYKTUBHOCTU U EMKOCTH KOHTYDA.

OcuusuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIIKX 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1eHHBIE CUHYCOUIATIbHBIE KOJIE0aHusl.

Pe3ucrop, kaTymka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIETIH IEPEMEHHOIO TOKA.

Pe3oHaHC mpu mocienoBaTeIbHOM COCIMHEHUHU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH U
KOH/JIEHCATOopa.

YCTpORCTBO M IPHUHIIUIT ACUCTBHS TpaHCcHopMaTopa.

Monenb TMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKmuKym.

Wzydenne Tpanchopmaropa.

HccenenoBanue MepeMEHHOrO0 TOKA 4epe3 IMOCIEA0BATENIBHO COCINHEHHBIE KOHACHCATOp,
KaTyIIKYy U PE3UCTOP.

HaGnroneHue 31eKTpOMarHUTHOTO Pe30HaHca.

Hccnenoanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOI0 TOKa.

Tema 3. Mexanuueckue u 31eKmpoMazHUMHbLE 0IHbL.

MexaHnyeckue BOJIHBI, YCJIOBUS HX pachpocTpaHeHus. [lomepeuynsle M IpoAOJbHBIE
BosIHBL. Ilepuon, ckopocTs pacnpocTpaHeHHs M AjauHa BOJIHBL. CBOMCTBA MEXAHMYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKus.

3Byk. CkopocTh 3ByKa. I poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBoe 3arps3HEHHE OKPYKAIOLIEH CPENbI.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3IIyYEHUs JJIEKTPOMAarHUTHBIX BOJIH. B3anmHas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX BOJIH:  OTpaXXeHHE, MpeJIOMJICHHE, MOJspU3alus,
uHTEephepeHIMs U AU(PaKIHSL.

[IIkana 3JIeKTPOMAarHUTHBIX BOJIH. [IpyMeHEHNE 31EKTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHIIMIIBEI paIOCBA3U U TeNeBUACHUS. Pagnonokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEH Cpenbl.

TexHnyeckue ycTpoilcTBa M INPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
pamap, paauoONpUEMHHK, TeNeBU30p, aHTeHHa, TtenedoH, CBY-meub, ynbTpa3ByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacrpoOCTPaHEHHUE TOMEPEYHBIX U MPOJOIBHBIX BOJH.

Kounebmromeecs Ten0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJIEOaHH.

HabmioneHue oTpaxeHus U NPeTOMICHUS MEXaHUUECKUX BOJIH.

Habmonenue narepdepeHnn 1 [uppakiind MEXaHUYECKHX BOJIH.

AKyCTUYECKUI PE30HAHC.



CBolicTBa yJIbTpa3ByKa U €ro MPUMEHEHHE.

HabumroneHne cBs3M I'pOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYJOM M YacTOTOU
KOJICOaHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XEHUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Oo6napyxeHre HHPPAKPACHOTO U YIHTPA(UOIECTOBOTO U3ITyUSHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomst, npaKkmuxym.

N3yueHune napameTpoB 3ByKOBOM BOJIHBI.

N3yueHune pacnpocTpaHeHUsl 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsamosinHENHOE paclpOCTpaHEHHUE CBETa B OJAHOpOAHOM cpene. Jlyu cBera. ToueuHsblit
HMCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxxeHHs cBeTa. [locTpoeHune H300pa’keHUN B IIIOCKOM
3epkaie. Ceprudeckne 3epkaa.

[Ipenomnenune cBera. 3akOHBI MpeEIOMIICHHUS CBeTa. AOCOJIOTHBIM  IMOKa3aresb
npesnoMieHuss. OTHOCUTENbHBIA MOKa3aTelnb mpeaomiieHus. [locTOSHCTBO 4acTOThl CBeTa U
COOTHOUIEHUE JIIMH BOJIH MPU NEPEXOJE MOHOXPOMATHYECKOTO CBETa Yepe3 I'paHully pasjeiia
JIBYX ONTUYECKHUX CPEJI.

Xon iyueit B mpusme. ucnepeus ceera. CliokHBINH cocTaB Oenoro ceera. L[Ber.

[Tonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi mojaHOro BHyTPEHHETO OTPaKEHHUS.

Cobupatonue ¥ paccewBaronie JHH3BL. ToHKas nuH3a. DOKyCHOE paccTOsSHUE U
ONTHYECKasl CUJIa TOHKOHN JMH3bl. 3aBUCHUMOCTb (POKYCHOTO PAacCTOSHUSI TOHKOM cdeprueckoit
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENILHOTO MOKa3aTesl IPEeIOMIICHUS.

dopmyIia TOHKOM JIUH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xox nyya, IpOUIEANIETo JIUH3Y MO0/ IPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOM ONTHYECKOU OCH.
[TocTpoenre n300pakeHU TOYKK U OTpEe3Ka MPSAMON B COOMPAIOIIMX M PACCEUBAIOIINX JTMH3AX
U UX CHUCTEMaX.

OnTuueckue npubopsl. Pazpemaroras cnocodOHocTh. ['11a3 Kak onTuveckas cucremMa.

[Ipenenbl npUMEHUMOCTH T€OMETPUUECKOMN ONITHUKH.

BonmnoBas ontuka. Wutepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaONIOZICHUST MaKCHMYMOB W MHHUMYMOB B HHTEP(EPEHIIMOHHONW KapTHHE OT JBYX
KOT€PEHTHBIX HCTOYHUKOB. [IprMepsI kiiaccuuecknx HHTEP(EPEHITMOHHBIX CXEM.

Hudpakmus cBera. [JudpakiuonHas pemérka. YcioBue HAOMIOACHHUS TIJIABHBIX
MaKCHUMYMOB TP MaJIeHUA MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuueckue yCTpONCTBA W TEXHOJOTUYECKHE TMPOLECChl: OYKH, JyINa, MNEepPUCKOIL,
dboroanmapar, MHUKpPOCKOI, TMPOEKIIMOHHBIN ammapar, MPOCBETICHUE ONTHKH, BOJOKOHHAs
ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npenomMiIeHus CBETa.

Habmroienue noaHoro BHyTpeHHEro oTpaxkeHus. MoJienb cBeToBoa.

HccenenoBanue xoaa CBETOBBIX ITyYKOB Yepe3 INIOCKONAPAILIEIbHYIO IUIACTHHY U IPU3MY.

HccnenoBanue CBOWCTB N300paKCHUH B JIMH3AX.

Mopenu MUKpOCKOTa, TEIECKOIIA.

Hab6mronenue natepdepeHIinm cBeTa.



HaOnroneHue 1BETOB TOHKUX IUIEHOK.

Hab6monenue nudpakiuu cBera.

N3yuenne qudpakimOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucnepcuu cBera.

Habumronenune nonspusanuu cBera.

[TpuMeHeHne TOISPOUIOB IS U3YUCHHS] MEXaHUYECKUX HAPSHKCHHMN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

M3mepeHue nokasaresis IpeloMIIEHUS CTEKIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSTHHSI OT BEIeCTBA (Ha MPUMEPE KHUJIKUX
JIUH3).

N3mepenue poKyCHOT0 pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tonyyenue n300paXkeHUs B CUCTEME U3 MJIOCKOTO 3epKaja U JIMH3bI.

[Tony4yenne n300paxeHHs: B CHCTEME U3 JBYX JIUH3.

KoHcTpynpoBaHue TEIECKOMMYECKUX CHCTEM.

HaGnronenue nudpakunu, vHTEpHEpeHIU U NOJSpU3aluK CBETA.

W3yuenue nonasipu3aluy CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne naTepepeHIny Ja3epHOTo N3TYUCHUS Ha BYX IIEIISX.

Hab6mronenue nucniepcum.

HaGnronenue u uccnenoBanue AMQGppakuOHHOTO CIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnne criekTpa U3ITy4eHHs CBETOAMOAA TPHU IOMOIIHU TU(PAKIIMOHHOHN PEIIETKH.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPUU OTHOCHUTEJIBbHOCTH.

['paHuIIbIl MPUMEHUMOCTH KJIaCCMUECKOW MexaHuku. IlocTynarel cnenuaabHON Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcinoBue
npuIMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeIUIeHHe BPEMEHH M COKpaIlIeHHe
JUINHBI.

OHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIBI.

CBsI3b MacCCHI C SHEPTHEN U UMITYJIbCOM PEISITHBUCTCKOW YaCTHIIBI. DHEPTHUS TIOKOSI.

TexHUUECKHE YCTPOWCTBA W TEXHOJOTHMYECKHE MPOIECChl: CIYTHUKOBBIE MPHEMHUKH,
YCKOPHUTENH 3apsHKEHHBIX YacTHUI.

VYyeHnueckuit HKCIIepUMEHT, 1abopaTOpHbIE pabOThI, MPAKTUKYM.

Omnpenenenre UMIyJabca U SHEPTUU PEISITUBUCTCKUX YacTUIl (MO ¢ororpagusiM TpeKoB
3apsDKEHHBIX YaCTHUI] B MArHUTHOM TI0JIE).

Pa3nea 7. KBanroBasi pusuka.

Tema 1. Kopnyckynapnuo-601no60ii oyaiusm.

PaBHOBecHOE TemIoOBOE W3NIyYeHHE (M3IIyYeHHE aOCONIOTHO YEPHOTO Tena). 3aKOoH
cmenienust Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHs U UMITYJILC (POTOHA.

®otosdpdpexr. OnbiTel A. I'. CroneroBa. 3akoHbl poTodPdexTa. YpaBHeHHEe DUHIITEHHA
st hotorpdexra. «KpacHas rpanua» horodrddekra.

JlaBneHue cBeTa (B 4YacCTHOCTH, IaBJIEHHE CBETa Ha aOCOJIOTHO IOIVIOLIAMOILYIO U
abcooTHO oTpaskarollyio nosepxHocth). OnbiTh I1. H. Jlebenena.



BonHoBbie cBoiicTBa yactull. Bonuel ne bpoitns. Jlnvaa BosiHbl ne bpoing u pasmepsl
00JlacTH  JIOKaNW3alMK  JABWXKYyIIeWcs 4acTtulbl.  KopmyCKyJsipHO-BOJTHOBOM — JAyau3M.
Judpakius 37eKTPOHOB HA KPUCTAIIAX.

Cnenuduka nzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéHnocTen [ elizenoepra.

TexHuyeckue ycTpoicTBa M TEXHOJIOTMYECKHE IMPOLECCHI: CIEKTPOMETP, (POTO3IEMEHT,
dboTogaTunK, TYHHETBHBIH MUKPOCKOII, COJTHEUHast OaTtapesi, CBeTOAHMO.

Hemoncmpayuu.

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCMMOCTU COITPOTUBIICHUSI TTIOTYTIPOBOAHUKOB OT OCBEILIEHHOCTH.

Ceronuo.

Conneuynas 6arapes.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

HccnenoBanue porope3ucropa.

N3mepenue noctossHHOM [Imanka Ha ocHOBe rccnenoBanus hotodddekra.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/T OT HAPSHKEHMUS.

Tema 2. @uzuxka amoma.

OMBITHI 1O UCCIICIOBAHUIO CTpOeHUs aToMa. [imanerapHast moaens atoma Pesepdopra.

[Toctymarel Bopa. M3nydyenue u moriomeHne (OTOHOB MPH TEPEXOJe aromMa C OJHOIO
YPOBHSI SHEPTUU Ha APYTOM.

Bunsl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOoJI0OpoJa.

CrnioHTaHHOE W BBIHYKJIEHHOE U3ydeHue cera. Jlazep.

TexHuueckue YCTpOMCTBA W TEXHOJIOTMYECKHE TMPOLECCHl: CHEKTPAIbHBIA aHAIN3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mogens omnbita Pezepdopna.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLINUX YACTHIL.

Ornpeznenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITyYEHUSI.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomoi, npaKmuKym.

Hab6nronenue nuHENYaToro crekrpa.

HccnenoBanue cnekTpa pa3pekKeHHOro aTOMAapHOIO BOJOPOJa U U3MEPEHHE MOCTOSHHON
Punbepra.

Tema 3. Quzuka amomHnoz20 A0pa u INEMEHMAPHBIX YACHUY,.

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

PaguoakTuBHOCTE. Anb(a-pacnaj. IJIEKTPOHHBIM U MO3UTPOHHBINA OeTa-pacnaa. ['amma-
W3JIy9YCHHE.

3aKoH pagMOaKTUBHOTO pacmana. PammoakTuBHBIE H30TOMBI B mpuponae. CBoiicTBa
MOHU3HUPYIOUIETO U3JIyYeHUs. Biausinue painoakTUBHOCTH HA KUBbIE OpraHu3Mbl. EcTecTBEHHBIN
¢don u3nyuenus. Jlozumerpus.

DHeprus CBSI31 HYKJIOHOB B sizipe. SnepHsbie cuibl. [ledekT macchl sapa.

SAnepupie peaknuu. Jlenenne wu cuHTEe3 saep. SnepHeie  peakTopbl. [Ipobiembr
YOPaBISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMYECKHE aCMEeKThl pPa3BUTUS  SECPHOU
SHEPIeTUKHU.

MeTtonbl peructpauuy U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHII.



DyHIaMeHTalbHbIE B3aUMOJEHCTBUA. baprnoHbl, Me30HBI U JenTOHbI. [IpenacraBienue o
CranpaptHoit mosienu. KBapk-ritooHHas MOJCIb aJpOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHas SHEPIHsL.

EnunctBo ¢pusnyeckoil KapTUHBI MUpA.

TexHuueckue ycTpoucTBa M TEXHOJIOTMYECKHE MPOLECCHl: JO3UMETP, Kamepa Buibcona,
SJIEPHBIA  PEaKTOp, TEPMOSIACPHBIA peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomot, npaKmuKym.

HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA € HCITIOJIb30BAaHUEM JI03UMETPA.

N3yuenue nmornomenus 6eTa-4yacTUIl ATFOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMUM U ACTPOPU3MKH.

Otanbl  pa3BUTHS  acTpoHoMuu. [lpuknagHoe ©W  MHUPOBO33PEHUECKOE 3HAUCHHUE
actpoHoMud. [IpUMEHUMOCTh 3aKOHOB (HU3UKH JJIsi OOBSCHEHUS MPHPOIBI KOCMHYECKHX
00BEKTOB.

Metonbl acTpOHOMHUYECKHX HcciieqoBaHUN. COBpEMEHHbIE ONTHUYECKHUE TEJIECKOIIbI,
paznoTeNeCKOMbl, BHEaTMOC(hepHast acTpOHOMHUSL.

Bup 38€3aH0r0 HeOa. Co3Be3us, sipKue 3BE3/IbI, INIAHETHI, KX BUIUMOE JBUKCHUE.

ConneuHas cucrema.

Connue. Conneunas akTuBHOCTh. McTounuk snepruu ConHia v 3BE371.

3BE3/1bI, HX OCHOBHBIE XapakTEPUCTHKU. Jluarpamma «CHEKTpalbHBIA Kjlacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM TMOCJIEI0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JJIf
3BE3[] TIJIaBHOW  MOCjieNOBaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3A. CoBpeMEHHbIE
MIPEACTABIICHUS O MPOUCXOKACHUH U 3BOIOLMK COJIHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3I.

Muneunsiii [1yTs — Hama [Manaktuka. [Tonoxxenue n neuxenue Connua B ["anaktuke. Tumnsl
rajakTuk. Pagnoranaktuku u kBazapbl. UEpHbBIE ABIPHI B sIpax rajakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe u3inyueHue.

MacumrabHast ctpyktypa Beenennoil. Meraranaktuka.

Hepeménnsie npobieMbl acCTpOHOMUH.

Yuenuueckue nabnrooenus.

HabGmronenuss 3B&3mHOTO Heba  HEBOOPYKEHHBIM  TJIA30M € HCMOJIb30BAaHUEM
KOMIBIOTEPHBIX TMPWIOKEHUNW [JI1  ONpeAeNieHUs] TOJOXKEHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31us1 CEeBEPHOTO MOMyIIApHs U IPKUE 3BE3IBI.

Hab6nronenus B Teneckon JIyHbI, TUTAHET, TYMAaHHOCTEH U 3BE3THBIX CKOTUICHHM.

Du3nYecKHl MPAKTUKYM.

CrniocoObl u3MepeHus GU3MUECKUX BEIHYUH C MCIOIh30BAaHUEM aHAJIOTOBBIX U IHU(PPOBBIX
W3MEPUTEIBHBIX TPUOOPOB M  KOMITBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  TIOTPEITHOCTH  HW3MepeHud  (usmuyeckux BenuuuH. OIleHKa TpaHUIl
IIOTPELIHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEPEHMH, HCCIEIOBAaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX TMIOTe3 (BbIOOp M3 pabOT, OMUCAHHBIX B TEMAaTHYECKUX
pasnenax «Y4eHUYeCKUH HKCIIEPUMEHT, 1a00paTOpHbIE pabOThI, TPAKTUKYM) ).

O0o0maroniee NnoOBTOpeHHeE.

OO0o0OmieHne W CUCTeMAaTH3alMsl  COACpXKaHHWS  pa3lieloB Kypca «MexaHHKay,
«MonexynspHas (u3MKa U TEPMOIUHAMUKAY, «DIeKTpoauHamukay, «KoneOaHus v BOJHBDY,



«OCHOBBI  clielUaNbHON TEOpPUHU OTHOCHTENbHOCTH», «KBaHTOBas Qu3nka», «IJIEMEHTHI
ACTPOHOMMH U aCTPOPHUIUKI.

Ponp ¢u3uku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
STUYECKON cdepax [eATeIbHOCTH YelIOBeKa, pOojdb M MeCTO (U3MKH M acTPOHOMHUU B
COBPEMEHHOM HayuyHOHl KapTUHE MHpa, 3HAYCHHE OMHCATEIbHOW, CHCTEMaTH3UPYIOIIEH,
OOBSICHUTENIBHOM U MMPOTHOCTUYECKON (DYHKIMIA (pU3HuecKor TeOpHH, poib GU3NIECKON Teopuu
B ()OPMUPOBAHUU TPEACTABICHUN O (GU3NYECKON KapTHHE MHPA, MECTO (U3UUYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

Wzydenne kypca ¢usuku yriryoa€HHOro ypoBHs B 11 Kjacce oCymecTBIseTcs ¢ y4ETOM
COJICPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMd MaTEeMaTWKH, OWOJIOTHM, XWUMUH,
reorpauu ¥ TEXHOJOTHU.

Mesxicnpeomemusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYYHOZ0 NO3ZHAHUA:
sBIICHUE, Hay4YHbId (pakT, rumore3a, Qu3uyeckas BeEIMYUHA, 3aKOH, TCOPHsI, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJICIb, U3MEPEHHE, MIOTPEIIHOCTH U3MEPEHUM, U3MEPHUTEIIbHBIC
npuOopsI, U(poBas 1ad0paTopHs.

Mamemamuka: peuieHre cucteMbl ypaBHeHUH. Tpuronomerpuueckue QyHKIHH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHT€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO. BekTopsl u ux
MPOSKIIMA HAa OCU KOOPIHMHAT, CIOKEHUE BEKTOPOB. [IpoM3BOMHEIC 3JIEMEHTAPHBIX (DYHKIIHM.
[Tpu3naku mo100us TPEYroIbHUKOB, ONPEIeICHNE TUIOIAIU TUIOCKUX GUryp u o0bEma Te.

buonozua: >nektpuveckuie SBICHHUS B KUBOM MpUpoJe, KoyeOaTeNbHbIE IBHKEHUS B
)KUBOW  TIPUPOJIC,  DKOJIOTHYECKWE  PUCKU  TPU  TPOU3BOJACTBE  DIIEKTPOIHEPIHH,
AJIEKTPOMArHUTHOE 3arpsi3HEHHE OKPYJKAIOIIeW Cpefbl, YIbTPAa3BYKOBas JHArHOCTHKA B
MEIUIIMHE, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJIE.

Xumua: CTpOEHHWE aTOMOB M MOJIEKYJ, KpPUCTaJUIMUECKass CTPYKTypa TBEPIBIX TeT,
MEeXaHU3MbI 00pa30BaHMs KPUCTATUIMUECKOU PEIIETKU, CIIEKTPAIbHbIN aHAIN3.

T'eocpagpusa: marHUTHBIE TIOJIFOCA 3E€MJTH, 3aJIEKU MAarHUTHBIX Py, POTOCHEMKA 3eMHOMU
MOBEPXHOCTH, cericMorpad.

Texnonoz2ua: NpUMEHEHNE MOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, JEKTPOIBUTATEIb
SlkoOu, reHepaTop TEPEMEHHOTO TOKa, WHAYKIIMOHHAs Tiedb, JMHUU JJEKTporepenad,
AJNIEKTPOJIBUTATENh, pajap, PaguoNpUEMHHUK, TEIeBU30p, aHTeHHa, Ttenedon, CBY-meus,
yIbTPa3ByKOBasi JIUArHOCTHKA B TEXHUKE, MPOEKIMOHHBIA amnmapar, BOJIOKOHHAs OITHKA,
coNHe4Has Oarapesi, CIIyTHUKOBbIE MPUEMHUKH, S/IEPHASI JHEPTETUKA U YKOJIOTHUECKUE ACTIEKThI
€€ pa3BUTHSL.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS IIPOITPAMMLI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUAJIMUYHOCTHBIE PE3YJIBTATEI

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUS yueOHOro mpeamera « DU3uKay JOIKHBI OTPaxaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULMUEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTalUli, IO3UTHUBHBIX BHYTPCHHHX
yOeXIeHU, COOTBETCTBYIOIUMX TPAJULHOHHBIM IIEHHOCTAM POCCHHMCKOro  OOILEeCTBa,
pacCIIMpPEHNE KU3HEHHOI'O OIBITa U OIBITA AEATEIBHOCTH B IPOLECCE PEAIM3alUd OCHOBHBIX
HallpaBJIECHUN BOCIIUTATEIIbHOM E€ATEIBHOCTH, B TOM YUCJIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHMSA:

e CchOPMHUPOBAHHOCTh TI'PAXJAHCKOW MO3MLUU OOYyYarollerocss Kak akKTUBHOIO U
OTBETCTBEHHOT'0 WIEHA POCCUHCKOro 00IIeCTBa;

® [PUHATHE TPAJUIHMOHHBIX OOIIEUETIOBEYECKUX TYMAaHHUCTUIECKUX U JIEMOKPATHYECKIX
IIEHHOCTEM;

® TOTOBHOCTb BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEpPECAX I'Pa)kaHCKOro oOlIecTBa,
y4acTBOBaTh B CaMOYIPaBICHUU B 00pa30BaTeIbHON OpraHU3aliy;

e YMEHHME B3aUMOJCHCTBOBAaTh C COLMAIBHBIMM HMHCTUTYTaMHU B COOTBETCTBHHM C HX
(GYHKIUSAMU U Ha3HAUCHUEM;

® TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM JEATEIBHOCTH.

MATPHOTHYECKOr0 BOCIIUTAHUSA:

e cpOpMHPOBAHHOCTH POCCUNCKOM IpaskJaHCKON MJIEHTUYHOCTH, NaTPUOTU3MA;

® [ICHHOCTHOE OTHOIIECHHE K I'OCYAapCTBEHHBIM CHMBOJIaM, JOCTHKEHHSM POCCUHCKHX
yu€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

e c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOI0 IOBE/ICHUS;

® CrnocoOHOCTh OLIEHHWBAaTh CHUTyallMl0 W TNPUHUMAaTb OCO3HAHHBIE  PpELICHMS,
OPHUEHTHPYSCh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM YHCIIE B
JIESITETbHOCTH YYEHOTO;

® 0CO3HaHME JUYHOIO BKJa/a B IIOCTPOEHUE YCTOHUYHUBOTO Oy IyIIEro.

3CTEeTHYECKOr0 BOCIIUTAHMSA:

® OCTETHYECKOE OTHOILIEHWE K MHPY, BKJIKOYAss OCTETUKY HAy4YHOIO TBOPYECTBA,

IpUCYLIETo (pU3HUECKON HayKe.
TPYAOBOI0 BOCIIUTAHUA:

e UHTEpeC K pa3inyHbIM cdepaM NpoPecCHOHANBHONU IEesTebHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3MKON M TEXHUKOW, YMEHHE COBEPIATh OCO3HAHHBIN BHIOOP Oymy1eit
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

® TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHHIO M CaMO0Opa30BaHUIO B 00JacTU (PU3MKU
Ha MPOTSLKCHNUU BCEH JKU3HM.

IKOJTOTHYECKOr0 BOCIIMTAHUA:

e Cc(hOPMHUPOBAHHOCTb HKOJOTHYECKOM KyJIbTYpbl, OCO3HAHHME TJIO00AIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

¢ IUIAHMPOBAHME U OCYILECTBIECHUE JNCHUCTBUN B OKPYKAIOLIEH Cpelie Ha OCHOBE 3HaHUSA
L[eJIe YCTOMYMBOIO Pa3BUTHS YEII0BEYECTBA;



paciup€HUC OIbITa ACATCIBHOCTHU 9KOJIOTHYECKOH HAImpaBJICHHOCTU Ha OCHOBC
HUMCIOIIUXCA 3HAHHH I10 (1)I/I?>I/IK€.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

C(OPMUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAHHME LEHHOCTH HAYYHOH JEATEIIbHOCTH, TOTOBHOCTh B IPOLECCE H3YYEHUS
(GU3UKM  OCYIIECTBJIATH  TMPOEKTHYIO M  HMCCIEJOBATENbCKYIO0  JESTEIBHOCTD
WH/IMBUIYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHHBePCcAJIbHbIE YueOHbIE 1eHCTBUS
ba3oBble JJornyeckue JefcTBUA:

CaMOCTOSTEeNbHO (OPMYIHUPOBATh U aKTyalIU3UpPOBaTh MpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTPEAEIATh LU JeSATEIbHOCTH, 33/1aBaTh apaMeTpPbl U KPUTEPUU UX TOCTHIKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U TPOTHBOPEYMS B paccMaTpuBaeMbIX (DHU3HUECKHUX
SBJICHUSIX;

pa3zpabaTeiBaTh IUIAaH peHIeHHs NpoOJieMbl C y4€TOM aHalIM3a UMEIOIINXCS
MaTepHalbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHHUPOBATh M BBINOJHATE PaOOTy B YCIOBUSX PEAIbHOIO, BUPTYAJIbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOAECHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOIIEM.

ba3oBble ncciaenoBarelbCKHe A€ CTBHS.

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMH U METOAaMH (DU3HIECKON
HaYKH;

BJIQJICTh HABBIKAMH Y4YEOHO-UCCIICOBATEIBCKON W IPOCKTHOH JEATCIILHOCTH B
ob0nactu (U3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIHHOMY IOMCKY
METOJIOB pEHICHUS 3a7a4  (PU3NICCKOro COJCPXKAHUS, IPUMEHEHUIO pPa3IMYHbIX
METOJIOB TIO3HAHUS;

BJIQJIETh BUJAMU JICATEIHHOCTH IO MOJYYEHHUI0O HOBOTO 3HAHMSI, €r0 WHTEPIIPETALINH,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYalHUsIX, B TOM YHUCIE MIPU
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBS3W M aKTyaJIM3UpPOBATh 3aJady, BBIJIBHTATh
TUTIOTE3y ©€ pelIeHWs, HaxOMUTh apryMEHTBl JUIS JIOKa3aTelbCTBA CBOMX
YTBEPKIACHHM, 33]1aBaTh MapaMEeTPhl K KPUTEPHUH PEIICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7add pPe3yJabTaThl, KPUTUYECKU
OILICHUBATh UX JJOCTOBEPHOCTbH, TPOTHO3UPOBATH U3MECHEHHE B HOBBIX YCIIOBUSX;
CTaBUTH U POPMYITUPOBATH COOCTBEHHBIE 33a]a4i B 00pa30BATEIbHON e TEILHOCTH, B
TOM YHCJIC TIPH U3YYCHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KUZHEAEITEILHOCTH,
YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIaCTeH;



BBIIBUT'aTh HOBBIC UACH, IIPEJIaraTb OpUriHaJIbHbBIC ITOAXOAblI U PCHICHU A,
CTaBUTb HpO6JIeMBI " 3a71a4i, JOITYCKArIIHUE aJIbTCPHATUBHBIC PCIICHUA.

PabGora ¢ unopmanmeii:

BIIAJICTh HABBIKAMHM TOJy4YeHUs WHPOpMaMK (U3HYECKOTO COJCPKAHHS U3
MCTOYHMKOB PA3HBIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBJIATh IIOMCK, aHaJu3,
CHUCTEMAaTH3aIMI0O M MHTEpPIpeTanuio WHGOPMAIMK Pa3IUYHBIX BUIOB W (popm
MIPE/ICTABIICHHUS;

OIICHUBATH JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX UM KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH B
pPEIICHMH KOTHUTHUBHBIX, KOMMYHHMKATUBHBIX M OPraHM3allMOHHBIX 3a1a4 ¢
coOmrofcHreM TpeOOBaHWUN APrOHOMUKH, TEXHHUKH O€30MaCHOCTH, THTHUCHBI,
pecypcocOepexeHusi, MNPaBOBbIX M OJTUYECKUX HOPM, HOpPM HHGOpMaLMOHHON
0€30I1aCHOCTH;

CO3/aBaTh TEKCTHl (U3MUYECKOTO COJCpKAHUS B Pa3IMUHBIX (opmarax ¢ y4EToM
Ha3Ha4YeHUs WHGOpMallMU W IENeBOM ayIuTOpUU, BbIOMpas ONTHUMAIbHYIO (opmy
MIPEICTABJICHUS M BU3YaJIH3alIUH.

KOMMyHHKaTHBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBHUA:

OCYILECTBIIAThH OOIEHHE HA YpOKax (pU3UKHU U BO BHEYPOUHOH /1€ TEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(IUKTBHI;
Pa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3pPEHUS C MCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON paboThI;
BbIOMpaTh TEMAaTUKY M METOJIbl COBMECTHBIX NE€HCTBUM C y4ETOM OOILIMX MHTEPECOB U
BO3MOKHOCTEHN KaKJ0r0 4J€HA KOJUIEKTUBA;

IIPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH M KOOPIMHHPOBATH
JEHCTBHS O €€ JOCTHIKEHHUIO: COCTaBIIATH IUIAH JEHCTBHM, pacHpenesiTb pOJIH C
y4€TOM MHEHUH yYaCTHUKOB, 00CYXAaTh Pe3yJIbTaThl COBMECTHOM pabOThI;

OLIEHMBATh KayeCTBO CBOETr0 BKJaJa M KaXJAOTO Y4YaCTHMKAa KOMaHIbl B OOIIMH
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

[IpeJIaraTb HOBbIE IIPOEKTHI, OLICHUBATh UJECH C MTO3ULIMA HOBU3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B PA3JIMYHBIX CUTYyalUsX,
IPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHBIE YHUBEpPCaJIbHbIE y4eOHbIe 1eiicCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTh B 00JaCTH (PU3UKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTAaBUTh U (POPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIEHUs] pacYETHHIX U KA4eCTBEHHBIX 3ajad, MJIaH
BBITMIOJTHEHUS! MTPAKTUYECKOW pabOThl C y4ETOM HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMUI;

JIaBaTh OLIEHKY HOBBIM CHTYallUsM;

pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANIOUTCHUN;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €r0, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh MIPHOOPETEHHBIN OIIBIT;



croco0CTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHUIO DJPYAUIIMH B 001acTH (HHU3UKH,
MIOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTEeIbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, 3MOLIUOHAJBLHBLIA HHTEJLJIEKT:

JlaBaTh OLEHKY HOBBIM CUTYallHsIM, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTD, OLIECHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIIAM;

BJIAJCTh HABBIKAMU IIO3HABATEILHOW pPE(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHUN;

UCTIOJIb30BaTh MPUEMBI peIICKCUU ISl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;
YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS [10 UX CHUXKCHMUIO;
IIPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JEATEIBHOCTH;
IpUHUMATh ce0sl, TOHMUMAasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB ACATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B mpoueccce JOCTUKCHHUA JTMYHOCTHBIX PE3YyJIbTATOB OCBOCHUSA IIPOrpaMMBbl I10 (1)I/I3I/IK€ JJIsA
YPOBHA CPEOAHECTO 061_1_[61"0 06pa3OBaHI/I$I y o6yqa101u14xc;1 COBCPHICHCTBYCTCA 3MOI_II/IOHaJ'II>HI>II‘/'I
HHTCIICKT, npez[nonarafomnﬁ C(bOpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIIOYAIOUIEI0 CIOCOOHOCTh ITOHMMATh CBOE OSMOIHMOHAIBHOE
COCTOSIHME, BUJICTh HAINPABICHUS Pa3BUTUS COOCTBEHHOH AMOIMOHAIBHOW cdepsl,
OBITH YBEpEHHBIM B cele;

CaMOpETyJIMpPOBaHMsl,  BKJIIOYAIONIETO  CAMOKOHTPOJb,  yMEHHE  IPHHUMATh
OTBETCTBEHHOCTh 332 CBOE  IIOBEJCHHE, CIOCOOHOCTH  QNANTHPOBATHCS K
OMOIIMOHATBHBIM H3MEHEHHUSIM H TIPOSBIISTH THOKOCTb, OBITH OTKPHITHIM HOBOMY;
BHYTPEHHEH MOTHBALIMH, BKIIIOYAIONIEH CTPEMJICHHE K JOCTIDKCHHUIO LENU U YCIEeXy,
OINITUMHU3M, HHUIIMATHBHOCTh, YMEHHE JICHICTBOBATH, NCXO/ISl M3 CBOMX BO3MOXKHOCTEI;
OMITATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHMMAaTh SMOLMOHAIBHOE COCTOSIHUE JIPYTHUX,
YUUTHIBATh €r0 TPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COYYBCTBUIO H
COTICPESIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIIOYAIONIMX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHUS C
JPYTHMH JIFOJbMH, 3a00THTHCS, IPOSIBIISITh HHTEPEC U pa3peiaTh KOHPIUKTHI.

I[TPEAMETHBIE PE3YJIBTATEHI

K xonny obyuenus B 10 knacce npenIMeTHbIE pe3yibTaThl Ha YIIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y OOYHAIOIINXCSl YMEHUI:

NOHUMATh pPOJIb (U3UKH B HKOHOMHMYECKOH, TEXHOJOTHYECKOH, 3KOJIOrMYEecKOH,
COLMAIIBHOM M ATUYECKOH chepax NesTeTbHOCTH YeJIOBEKa, POjib U MECTO (PU3MKHU B
COBPEMEHHOI Hay4HOU KapTUHE MUpa, 3HAUEHUE ONHCATENbHOM,
CUCTEMATHU3UPYIOLIeH, OOBSCHUTENbHON U MPOrHOCTHYECKON (QYHKIMH (u3nueckoit
TEOPUH — MEXAHHMKH, MOJIEKYJSPHON (PU3MKM M TEpMOJMHAMMKH, POib (pusnueckon
TEOpHH B (POPMUPOBAHUHU NPEACTABICHUN O GU3NUECKON KapTHHE MUPA;

pa3nuyarth yCIOBHA NPUMEHHUMOCTH Mojeield (U3NYECKHX Tel | IPOLECCOB
(sABNICHMIT): MHEpLMANIbHAS CHCTeMa OTCUETa, a0COMOTHO TBEPIIOE TEJI0, MaTepHaIbHAas
TOYKa, PABHOYCKOPEHHOE JBWXXEHHME, CBOOOJHOE TajaeHue, aOCOJIOTHO Yympyras
nedopmarus, abCOTIOTHO YNpyroe U abCOIIOTHO HEYNPYTroe CTOJKHOBEHHS, MOJEITH



rasza, XUIAKOCTH W TBEPAOTO (KPUCTALTMYECKOTO) Teia, WIACANbHBIM Ta3, TOUYCUHBIN
3aps, OHOPOIAHOE IEKTPUUYECKOE MOJIE;

pa3nuyath yciaoBusl (TpaHUIBL, 00JacTH) NPUMEHUMOCTH (U3HUYECKUX 3aKOHOB,
MOHUMATh BCEOOIMI XapakTtep (yHIAMEHTATbHBIX 3aKOHOB W OrPaHUYCHHOCTh
HCITOJIb30BaHUS YaCTHBIX 3aKOHOB;

aQHAJM3UPOBATh W OOBIACHATH MEXAaHUYECKHE IIPOIECChl W SBIICHUS, HCIIOIB3YS
OCHOBHBIC TIOJIOKEHHUSI M 3aKOHBI MEXaHUKH (OTHOCHTEIBHOCTh MEXaHUYECKOTO
JBIDKCHUSI, (GOPMYJIbl KMHEMATUKH PAaBHOYCKOPEHHOTO JABMIKEHHs, MpeoOpa3oBaHM
lanunes mwig  CKOPOCTM M NEpEeMENIEHHUs, 3akoHbl HbplOTOHA, NpUHLMI
OTHOCUTENbHOCTH ['anwmies, 3aKOH BCEMUPHOIO TATOTEHHUS, 3aKOHbl COXPAaHCHUS
UMIyJIbCa M MEXaHWYECKOM SHEpPruu, CBS3b pabOThl CUJIBI C HU3MEHEHUEM
MEXaHUYECKOM SHEpPruu, YCIOBHS paBHOBECUS TBEPIOro Tena), IMPH ITOM
WCIIOJb30BaTh ~ MATEMATHYECKOE  BBIPAKCHUE  3aKOHOB,  YKa3blBaTh  YCIIOBUS
MIPUMEHUMOCTH (PU3UUYECKHX 3aKOHOB: MpeoOpa3zoBanuii ['anumes, BTOpOro u TPEThETro
3aK0HOB HbIOTOHA, 3aKOHOB COXpaHEHUs UMITYJIbCA U MEXaHUUYECKOW YHEPrUu, 3aKOHA
BCEMUPHOT'O TATOTCHHUS;

AQHAJIM3UPOBATh U OOBSACHATH TEIUIOBBIC MPOIECCHI U SIBIICHUS, WUCIIOIB3YSl OCHOBHBIC
nonoxkenuss MKT u 3akoHBI MONEKYJISpHON (QU3MKM W TEPMOJAMHAMUKH (CBA3b
JIaBJICHUS UJICATBHOTO ra3a co CPeAHEN KUHETUYECKON SHEPrUel TEIIIOBOIO IBUKEHUS
M KOHIEHTpPAaUHUEH €ro MOJEKYJ, CBSI3b TEMIIEpAaTyphl BEUIECTBA CO CpPEIHEHN
KUHETUYECKOM DHEpPruey TEIUIOBOIO JBMIKEHHMS €ro 4YacTHll, CBsSI3b JaBJICHUS
UJCAbHOTO Ta3a C KOHILEHTpauuMeWl MOJIEKYJ M €ro TEeMIIEpaTypoH, ypaBHEHHE
MenneneeBa—Knanelipona, NepBblli 3aKOH TEPMOJWHAMUKH, 3aKOH COXPAaHECHHS
SHEPTUM B TEIUIOBBIX TIPOIleCccax), MPU HSTOM MCIOJIB30BaTh MaTEeMaTUYECKOe
BBIPQKEHHUE 3aKOHOB, YKa3blBaTh YCIJIOBHS IPUMEHUMOCTH ypaBHEHUs MeHzeneeBa—
Knaneiipona;

aHAJM3UPOBATh W OOBACHATH DJICKTPUUECKHE SBICHUS, WCIIOJIb3ys OCHOBHBIC
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKHU (3aKOH COXPAHEHHUS IIIEKTPUIECKOTO 3apsijia,
3akoH  KylloHa, MOTEHUHANIBHOCTH  AJIEKTPOCTATUYECKOTO  TOJS,  MPUHIUII
CYNEPIIO3UIMN BJIEKTPUUECKUX TOJIEH, TPU I3TOM YKa3biBas YCIOBUS MNPUMEHHUMOCTH
3akoHa KylioHa, a Takke NpaKTUYEeCKHM BaKHbIE COOTHOIIECHMS: 3aKOHbI Oma aiid
y4acTKa LENU U U1 3aMKHYTOM 2JIEKTPUUYECKOM 1enu, 3akoH [[xoynsa—JIenua, npasuiia
Kupxroda, 3akonsr dapajes ayis 37eKTpoin3a);

OTHUCHIBaTh (DU3UYECKUE MPOIECCHl M SBIICHUS, MCTIOIb3Ys BETUYHHBI: TIEPEMEIICHUE,
CKOpPOCTb, YCKOPEHHUE, UMITYJILC T€Jla U CUCTEMBI TEJ, CHJIAa, MOMEHT CHUJIbI, IaBJICHUE,
MOTEHIIMATbHAs SHEPrusi, KWHETHYeCKas HSHEpPrusi, MeXaHudeckas dHeprus, padora
CUJIbI, LIEHTPOCTPEMUTEIBHOE YCKOPEHHME, CHJIA TSDKECTH, CUJIa YHPYTrOCTH, CHUJa
TPEHMsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUSA Tea ¢ 3eMiIEi BOMM3H €€ OBEPXHOCTH,
SHEprusi ymnpyroi aedopManuy TMPYKUHBL, KOJIMYECTBO TEIJIOTHI, aOCOIIOTHAS
TeMIiepaTtypa Tella, paboTa B TEpMOAMHAMHUKE, BHYTPCHHSS SHEPIHS HICATHHOTO
OJTHOATOMHOTO Ta3a, paboTa HIEANTbHOTO ra3a, OTHOCUTENIbHAS BIIAXXHOCTh BO3/yXa,
KITJI wmneanbHOro TEIMJIOBOTO JIBUTaTENs; JJIEKTPUUECKOE II0Jie, HANpPsHKEHHOCTH
3JIEKTPUYECKOT0 TOJISl, HAMPSKEHHOCTh MOJISI TOUYEUHOIO 3aps/ia WIM 3apsSyKEHHOTO
mapa B BaKyyMe M B JUAJIEKTPHUKE, MOTECHIMAT JIEKTPOCTATUYECKOTO MOJIs, Pa3HOCTh
MOTEHLMAJIOB, AJIEKTPOABIKYIIAs CHJa, CUJIAa TOKA, HaIlpsyKEHUE, MOILIHOCTb TOKa,
ANEKTPUYECKass €MKOCTh IUIOCKOTO KOHJIEHCATOpPa, CONPOTUBIICHUE Y4YacTKa LIENU C



[OCIIEAOBATENbHBIM M MAPAJUICIBHBIM  COCIMHEHUEM  PE3UCTOPOB,  JHEPrus
JIEKTPUYECKOTO I10JIsI KOHJEHCATOPa;

OOBSICHATE  OCOOEHHOCTH MPOTEKaHHWsT (PU3MYECKHX  SBICHUH: MEXaHWYEeCKOoe
JIBUKEHHE, TEIUIOBOE JBM)KEHHE YacTHI] BEILIECTBA, TEIUIOBOE paBHOBECHUE,
OpoyHOBCKOE ABMKEHHE, TU(y3Hsl, UCTIapeHHe, KUIIEHUE U KOHJICHCallus, TUIaBIeHNe
M KpUCTaJUIM3alUs, HAIPaBJICHHOCTb  TEIUIONEpENadd,  JJICKTpHU3alMs  Tell,
HKBUIIOTEHIIMAIILHOCTD [TOBEPXHOCTH 3apsKEHHOTO MPOBOIHUKA;

IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKON BEIMUYUHBI OT JPYTOi C
UCIIOJIb30BaHUEM MPSAMBIX HW3MEPEHMM, IpU 3TOM KOHCTPYMpPOBaThb YCTAHOBKY,
(UKCUpPOBaTh pe3ysbTaThl MOJYYCHHOH 3aBUCUMOCTH (PU3MYECKUX BEIWYMH B BHUJC
rpa¢uKoB C Y4€TOM aOCOJIOTHBIX IOTPELIHOCTEH W3MEPEHUH, JenaTh BBIBOABI IO
pe3yJibTaTaM MCCIIEA0BaHNus;

IPOBOJUTh KOCBEHHBIE HW3MEPEHUs (PU3MUYECKMX BEIMYUH, TPH 1TOM BBIOMPATH
ONTUMAJIbHBIA METOJ] M3MEpPEHMsl, OLICHUBAaTh aOCOJIOTHBIE M OTHOCUTEIbHBIE
HOTPEIIHOCTH MPSIMBIX U KOCBEHHbBIX U3MEPEHUIL;

IPOBOAMTH  OMNBITHI [0 TPOBEPKE IMPEIJIOKEHHOW TUIOTE3bl:  IJIAHUPOBATh
JKCIEPUMEHT,  COOMpaTh  OSKCIEPUMEHTAJIBHYIO  yCTAaHOBKY, aHAJIU3UPOBATh
IIOJIyYEHHBIE PE3YJIBTATHI U A€IaTh BBIBOJ O CTATYCE NPEAJIOKEHHOM TMIIOTE3bI;
coOuro/iaTh MpaBwiia 0€30IacHOrO TpyJa MpH MPOBEJEHUU HCCIENIO0BaHUNA B paMKax
y4eOHOI0 3KCIEepPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIEI0BATEIbCKOW U INPOEKTHON
JeSITeIbHOCTH C HCIHOJb30BAHUEM H3MEpPHUTENbHBIX YCTPOWCTB U J1aOOPaTOPHOIO
000py1I0BaHMUS;

pemaTth pacu€THhIE 3aJa4ud C SBHO 3aJaHHONM M HESIBHO 3aJaHHON (DU3UYECKOM
MOJIeJIbIO: HAa OCHOBaHMM aHaJM3a YCJIOBHS OOOCHOBBIBATH BBIOOp (hH3HUECKON
MOJIeJIM, OTBedawlleld TpeOoBaHUSAM 3aJaud, HPUMEHATbh (OPMYJbI, 3aKOHBI,
3aKOHOMEPHOCTM M TOCTYJaThl  (U3UYECKUX TEOpUd TMpHU  HCIOJIb30BaAHUU
MaTEMaTUYECKUX METOJOB PpELICHWS 3aJad, MPOBOAUTH PACUYETBl HAa OCHOBAaHUU
UMEIOUINXCA JaHHBIX, AaHaJU3UpOBaTh pPE3yJIbTaThl U KOPPEKTHUPOBATb METO/bI
pelIeHus ¢ y4ETOM MOJIyYEHHBIX Pe3yJIbTaTOB;

pelaTh KaueCTBEHHbIE 337a4M, TpeOyIoIye MPUMEHEHHUs 3HaHUN U3 Pa3HBIX pa3/iesioB
Kypca (U3MKH, a TakKe HHTErpalMd 3HAaHUW U3 JPYrHX NPEIMETOB €CTECTBEHHO-
HAy4yHOr0 IMKJa: BBICTpauBaTh JIOTMYECKYIO ILIETIOYKY PpacCyKIEHHIl C Omopoi Ha
U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3UUYECKHE SBICHUS;

HCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS JUIsl OOBSCHEHUS! OCHOBHBIX MPUHIIUIIOB Pa0OTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIIOTUYECKUX MTPOLIECCOB;
MPUBOJIUTH MPUMEPHI BKJIa1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHH;

aHATM3UpOBaTh W  OLIEHUBATh TIOCIEACTBUS OBITOBOM H  MPOU3BOACTBEHHON
NESITEIbHOCTH 4YeNIOBEKa, CBS3aHHOW C (U3MUYECKUMM IpoLeccaMH, € MHO3MLIUN
HKOJIOTMUECKOMN 0€30MacHOCTH, IIpeICTaBICHUN 0 palnoHaIbHOM
[IPUPOJIONOIL30BAHUH, A TAKXKE pa3yMHOM MCIOJIb30BAaHUU JIOCTHKEHUN HAYKU U
TEXHOJIOTUH [Tl JATbHEHUILEro pa3BUTHSI YEIOBEUECKOrO O0IIECTBa;

MIPUMEHSATH Pa3JINYHbIC CIIOCOOBI pabOTHl ¢ MH(POPMALHEH (PU3HIECKOTO COIEPKAHUS C
UCIOJIb30BAaHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, TMpU  3TOM



UCMOJIb30BaTh ~ COBPEMEHHbIE  HMH(OPMAIMOHHBIE  TEXHOJOTMU U1  IIOUCKA,
nepepadOTKU M TPeAbsABICHUA YYEOHOW M HAy4YHO-TIOMYJISIpHOW HH(OpMAIIH,
CTPYKTYPHPOBAaHUSI M HMHTEPIpETauud HHEPOpPMALNU, TONYUYEHHOH W3 Pa3TUYHBIX
UCTOYHUKOB, KpPUTUYECKH aHAJIM3UPOBATh MOJIy4aeMyt0 UH()OPMaLUIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAaHMM, TaK M Ha OCHOBE aHalu3a
HCTOYHUKA HHPOPMALIUHY;

OpPOSIBJIATH OPraHU3allMOHHbIE M TI03HABATENIbHBIE YMEHHUS CaMOCTOSITEIHLHOTO
npuoOpeTeHus] HOBBIX 3HAaHUM B TPOLECCE BBHIMOJIHEHUS IPOSKTHBIX W Y4eOHO-
UCCIIEI0BATEIbCKUX PAOOT;

paboTaTh B IrpyNIle C HCHOJIHEHHWEM pa3IMYHbIX COLMUAIBHBIX POJeH, IIIaHMPOBAThH
paboTy TIpyMnIbl, palUOHAIBHO pACHpeAessaTh JAEATEJbBHOCTh B HECTAHAAPTHBIX
CUTYyalMsIX, aJIeKBAaTHO OLIEHUBATh BKJIA/l KXJOI0 U3 YUYACTHUKOB I'PYIIIbI B pEIIeHUE
paccMarpuBaeMoi poOJIEMBI;

IOpOSBIATE MOTHUBALMIO K Oyaymed mnpodecCHOHANBbHOM — JEATENbHOCTH 110
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K konny obydenus B 11 knacce npeIMETHbIE pe3ysibTaThl Ha YIiIyOJIEHHOM YpOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y OOYYAOLINXCS YMEHUH:

MOHUMATh POJb (U3UKH B DKOHOMHUYCCKOW, TEXHOJIOTHYECKOH, COIUAIBHOH U
ATHYECKON cdepax ACITeIBHOCTH YeNOBEKa, POJb U MEeCTO (PU3MKH B COBPEMEHHOMN
Hay4YHOU KapTHHE MHUPA, POJIb ACTPOHOMHU B IPAKTUYECKOM JESITEIBHOCTH YEI0BEKA U
JalbHEHIIEM  HAYYHO-TEXHHYECKOM  Da3BUTHHM,  3HA4YCHHE  OIMCATEIbHOM,
cUCTeMaTH3UpYIoIel, OOBSICHUTENbHOM M MPOrHOCTUYECKOM (PyHKIMH (uzndeckoi
TEOPUM — DIJIEKTPOJMHAMHUKH, CIECLUAIBHOW TEOPUM OTHOCUTEIBHOCTH, KBAHTOBOU
¢u3uku, ponb GU3NYECKON TEOpUH B (GOPMUPOBAHUU TMpPEACTaBICHUN 0 (U3HUECKOi
KapTUHE MHUpa, MeCTO (PU3MYECKONM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IIPUPOJE;

pasnnyath yCIOBHUA MNPUMEHUMOCTH Mojened (U3NYeCKHX Tel M IPOLECCOB
(ABNEHMI): ONHOPOJHOE AIEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJI,
rapMOHHYECKHE KoJieOaHMs, MAaTeMaTH4YEeCKHI MasTHHUK, HA€aJbHBIA MPY>KUHHBINA
MasiTHUK, TapMOHUYECKHE BOJIHBI, UJCAIbHBIN KoneOaTeIbHbII KOHTYp, TOHKAs JINH3A,
MOJIEJIel aTOMa, aTOMHOI'O sA/Ipa ¥ KBAHTOBOW MOJEIIU CBETA;

pa3nuyath YCIOBUS (TpaHMIbI, OOJAaCTH) NPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHAaMEHTAIbHBIX 3aKOHOB M OIPaHUYEHHOCTh
UCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH SJIEKTPOMArHUTHBIE IMPOLECCHl U SIBJICHMS, UCIOIB3YS
OCHOBHBIE TIIOJIO)KCHHMSI U 3aKOHBl DJIEKTPOAVMHAMUKM M CHELUUaIbHOM TEOpUHU
OTHOCHUTENIbHOCTH (3aKOH COXPaHEHHUs 3JIEKTPUUECKOTO 3apsia, cuia AmIiepa, cuia
JlopeHua, 3aKOH »IEKTPOMAarHUTHOM WHAYKIWH, mpaBwio Jlenma, cBsizp JI/1C
CaMOMHAYKIUU B 3JIEMEHTE JJIEKTPUYECKOW LENH CO CKOPOCTbIO M3MEHEHUS CUJIbI
TOKA, MOCTYJIaThl CIEUAIbHON TEOPUH OTHOCUTENBHOCTH DWHILTEIHA);
aHAJTU3UPOBATh U OOBSCHATh KBAHTOBBIE MPOLIECCHI U ABJICHUS, UCHIOb3Ys IOJ0KEHUS
KBaHTOBOH (u3uku (ypaBHeHHe JiHIITeHA A1 HoTOd(deKTa, MepBbId U BTOPOI
nmocTyJiaTel bopa, mpuHIMIT COOTHOIIECHHs HeonpeaenéHHocTel [ elizenoepra, 3aKOHbBI
COXPAHEHHU 3apsAI0BOTO M MacCOBOTO YMCEN U YHEPTUU B ANEPHBIX PEAKLHUAX, 3aKOH
paZoaKTUBHOIO pacnaja);



OMKCHIBATh (PU3NUECKHE MPOIIECCHI U SIBICHUS, UCIIOJIb3YS BEJIMYMHBL: HANPSKEHHOCTh
3JEKTPUYECKOTO  TOJIA, HOTEHIMAl  3JIEKTPOCTATHUYECKOro  IOJs,  Pa3HOCTh
MOTEHIIMAIOB, AJIEKTPOJBIKYIIAs CHJIA, WHIYKIWS MarHUTHOTO TOJis, MarHUTHBIN
MOTOK, cwia Amnepa, HHIYKTUBHOCTb, JJIEKTPOIBMXKYIAs CHJIA CAMOWHIYKIIHH,
SHEPIvsi MarHUTHOTO MOJISI TPOBOJIHUKA C TOKOM, PEISTUBUCTCKUN HMMITYJIbC, ITOJIHAS
SHEPrusl, SHEPrus MOKOs CBOOOTHON YaCTHUIIbI, JHEPTHs U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apsi]l Apa, SHEPTUSI CBS3H SIAPA;

OOBSCHATL OCOOCHHOCTH TIPOTCKaHUS (UINYECKUX SIBJICHUN: DIIEKTPOMArHUTHAsS
WHAYKIIHSI, CAMOMHIYKIUS, p€30HAHC, HHTepdepeHITUs BOIH, TUPPAKIUS, TUCTIEPCHUs,
MOJIHOE BHYTPEHHEE OoTpaxkeHue, (hoTtodnekTpuueckuii ad ekt (hororddekr), anbda-
u Oera-pacmaapl  sijaep, ramma-u3inydeHue saep, (U3NYECKUe  MPUHIUIIBI
CIEKTPAJIbHOTO aHau3a U paboThI J1a3epa;

ONpEeNIENATh HaIpaBJICHUE WHAYKIIMM MAarHUTHOTO TOJIs MPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cuibl Jlopenua;

CTPOUTHh H300paKeHHEe, CO3JaBaeMOE€ IUJIOCKUM 3€pKajoOM, TOHKOW JIMH30U, U
pacCUUTHIBATh €T0 XapaKTEPUCTHUKH;

MPUMEHSATH OCHOBOIIOJIATAIONINE ACTPOHOMHYECKHUE TOHSATHS, TEOPUU W 3aKOHBI JJIs
aHaM3a W OOBSICHEHUS (PU3NYCCKUX TIPOIECCOB, IMPOWCXOMAIUX B 3BE3/IaX, B
3BE3HBIX CHCTEMaxX, B MEXKTaJaKTUYCCKOW CpeJle; MBIMKCHUS HEOECHBIX Tell,
IBOJIFOLIMY 3BE3 1 BeceneHHOM;

MPOBOANTH HCCIIEIOBAaHHE 3aBUCHUMOCTEH (U3NYECKUX BEITUYHMH C HCIOJIh30BAHUEM
MPSIMBIX U3MEPEHU, TTPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATH Pe3yIbTaThI
MOJyYeHHOW 3aBUCHUMOCTH (HU3UYECKMX BEIMYMH B BHAE TpaduKOB C Y4IETOM
aOCOJIIOTHBIX ~ TOTPEIIHOCTEH W3MEpEeHUM, JejaTh BBIBOJBI IO  pe3yJbTaTraM
WCCJICIOBAHMS;

MPOBOANTh KOCBEHHBIE M3MEpPEHUs (PUINYECKUX BEIMYUH, TMPH ITOM BBIOHpATH
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OIICHUBaTh aOCOJIIOTHBIE U OTHOCHUTEIIbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUIA;

MPOBOJIUTh  OMBITBI MO TMPOBEPKE MPEIJIOKEHHOW THUIOTE3bl: I[UIAHHUPOBATH
DKCMIEPUMEHT,  COOMpaTh  OKCIEPUMEHTAIbHYI)  yCTaHOBKY, aHAJIU3UPOBATh
MOJTyYEHHBIC PE3YIbTAThI U JIENaTh BBIBOJI O CTATyCE MPEIIOKEHHOU TUTTOTE3bI;
OTNHUCHIBATh METOJIBI TIOJYYCHHS HAYYHBIX aCTPOHOMHYECKUX 3HAHUH;

coOmo1aTh mpaBwiia 0€30MacHOTO TPy/Aa MPU MPOBEIACHUU HCCIEAOBAHUN B pamMKax
y4e0HOT0 SKCIIEPUMEHTA, MPAKTUKyMa M y4eOHO-HCCIEIOBATENbCKOW W TPOEKTHOM
NEATETLHOCTH C HCIOJIb30BAHMEM HW3MEPUTEIBHBIX YCTPOWCTB U JIabOpaTOPHOTO
000py10BaHMUS;

pemate pacy€THBIE 3aladydl C SBHO 3aJlaHHOW M HESBHO 3aJaHHON (u3mueckoi
MOJIeTIbIO: HAa OCHOBAaHWUM aHaNIM3a YCIOBUS BHIOMpaTh (PU3MYECKHE MOJEINH,
OTBEUaIoIMe TPEOOBAHUAM 3a/1a4H, IPUMEHATH (OPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYNaThl (U3NYECKUX TEOPUH MPH HCIOIb30BAHUM MAaTEMaTHYEeCKHX METOJI0B
pemieHuss 3ajad, IPOBOAMTH pPAcuy€Tbl HAa OCHOBAHMM HWMEIOIIMUXCSA JIaHHBIX,
AQHAJIM3UPOBATh PE3YyJIbTaTbl M KOPPEKTUPOBATh METOJbl PEHICHUS C Y4ETOM
MOJIyYEHHBIX PE3YJIbTATOB;

pelaTh KaueCTBEHHBIC 3a7auu, TpeOyIoIe MPUMEHEHUS 3HAHUIA M3 Pa3HbIX Pa3JIeioB
Kypca (DU3WKH, a TakKe WHTETpAllMd 3HAHUW U3 JPYTHX MPEIMETOB €CTECTBEHHO-



Hay4YHOT'O IMKJIA: BBICTPaMBATh JIOTMUYECKYIO LIEMOYKY PpacCyXkJIEHHHl ¢ omopod Ha
U3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SIBICHUS;

UCTIOJIb30BaTh TEOPETUYECKHUE 3HAHUS VI OOBSICHEHUS OCHOBHBIX MPHUHIUIIOB PabOTHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTUUYECKUX MTPOIECCOB,;
IPUBOAUTH IPUMEPHI BKJIA/1a POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKHd, B OOBSCHEHHE TIPOLECCOB OKPYXKAIOIIEro MHpPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHI1;

aHaJIM3UpOBaThb W  OLEHUBATh IIOCIEACTBUS OBITOBOM U  MPOM3BOACTBEHHOMN
NeSITEIbHOCTH 4YeNIOBEeKa, CBA3aHHOW C (U3MUECKUMH IPOLECCaMU, C MO3ULIMH
9KOJIOTUYECKOM 0€3011aCHOCTH, IpeCcTaBIeHUN 0 panroHaIbHOM
IPUPOJIONOIb30BAaHUH, @ TAaKXKE pa3yMHOM HCIOJIb30BAaHUU JIOCTH)KEHUN HAYKU U
TEXHOJIOTHH JIJIsl TaTbHEHUIIIETO pa3BUTHS YEIOBEUECKOTO OOIIECTBa;

IPUMEHSATh pa3IuyHble CIIOCO0bI PaboThl ¢ HH(popManuel (U3NIECKOTr0 COAepKaHUs C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, MpU  3TOM
UCMOJIb30BaTh ~ COBPEMEHHbIE  HMH(OPMAIIMOHHBIE  TEXHOJOTMM Ul  IIOUCKa,
nepepadOTKM H TPEABbSABICHHUA YYeOHOW M HAYYHO-TIOMYJISIpHOW HH(OpMAIIH,
CTPYKTYPHPOBAaHUSI M HMHTEPIPETalud WH(POPMALNHU, IONYUYCHHOH W3 Pa3TUYHBIX
UCTOYHUKOB, KpPUTUYECKH aHAJIU3UPOBATh MOJIy4aeMy0 HH()OPMaIUIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAaHWH, TaK M Ha OCHOBE aHalu3a
UCTOYHUKA MHPOpMALUY;

IPOSBIATh OPTraHM3ALMOHHBIE M IO3HABaTEJIbHbIE YMEHMSI CaMOCTOSITEIbHOTO
pUOOpPETEHUs] HOBBIX 3HAHWW B TPOIECCE BBINOJHEHHUS IMPOEKTHBIX U Y4eOHO-
HCCIIEIOBATEIbCKUX paboT;

paboTaTh B TpyMIe C WUCHOJIHEHHWEM pa3IMYHbIX COLHUAIBHBIX POJeH, IIIaHMpPOBATh
paboTy Tpynmbl, palUOHAIBHO pACHpPENEsaTh JEATENbHOCTh B HECTaHJAPTHBIX
CUTyalUsX, aJlcKBaTHO OLIEHMBATh BKJIAJ Ka)KIOIO U3 YYaCTHUKOB I'PYIIIBI B PELIEHUE
paccMaTpuBaeMoi MpoOIeMsl;

IOpOSBIATH MOTHUBALMIO K Oyaymed mnpodecCHMOHATBbHOM — JeATENbHOCTH IO
CHELHATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. HAYUHbBIA METO/]l IO3HAHMUS ITIPUPO/IbI
1.1 Hayunbii MeTo MO3HAaHUSI IPUPOIEI 6 bubmorexa [JOK
' Y A PHpOd https://m.edsoo0.ru/f16b68d7
Htoro no pazneny 6
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kusemarika 10 ! https://m.edsoo.ru/f16b68d7
bu6mmorexa [IOK
2.2 10
Hlusamuia https://m.edso0.ru/f16b68d7
2.3 CraTnka TBEpIOro Tea 5 1 bubmorexa HOK
' pA https://m.edso0.ru/f16b68d7
2.4 3aKOHBI COXpAaHEHHUS B MEXAHUKE 10 1 bubmorexa HOK
' P https://m.edsoo.ru/f16b68d7
Hroro o paznueny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUMKA
bu6 OK
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 15 1 h;psj,l:?/(:r:éelcdasi.ru /$16b68d7
b K
3.2 Tepmoaunamuka. TennoBble MalIMHbI 20 1 nommorexa [0

https://m.edsoo.ru/f16b68d7
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33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 bubmumorexa [IOK
' HepeXOo bl https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK
41 IISKTPHECKoe none 24 https://m.edso0.ru/f16b68d7
42 N . . 24 bu6mmoreka [IOK
: OCTOSTHHBIN AJICKTPUICCKHI TOK https://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
4. T
3 OICH B PASIIITHBIX Cpeitax 0 https://m.edso0.ru/f16b68d7
Htoro no pazneny 54
Pa3zaen 5. DU3NYECKUN TIPAKTUKYM
. bu6nmoreka [JOK
>1 Dusieckiit IPAKTHKyM 16 16 https://m.edsoo0.ru/f16b68d7
Hroro mo pazneny 16
bu6mmoreka [IOK
P 1
CICPBHOC BpEM 0 https://m.edso0.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 16
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne /i Konrpoabnsie IIpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Paznen 1. JIEKTPOJANHAMUKA
bubnunoreka LIOK
1.1 M 14
ATHITTHOE HOJE https://m.edsoo.ru/39859ef1
bubmuoreka [IOK
1.2 DJIEeKTpOMarHuTHas: MHIYKIUS 13 1 https://m.eds0o.ru/39859efL
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
bubmmoteka IIOK
2.1 M 1
CXHHIECKHAC KON 0 https://m.edsoo.ru/39859ef1
bu6nmorexa LIOK
2.2 15
DONeKTpOMarHUTHHIE KOJIeOaHUS https://m.eds0o.ru/39859efL
53 MexaHn4YecKHe U 3JIEKTPOMArHUTHBIE 10 1 bubmmnoreka HOK
' BOJIHBI https://m.edso0.ru/39859ef1
bubmmoteka IIOK
24 o 25 1
frriKa https://m.edsoo.ru/39859ef1
Hroro no pazneny 60

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1

Ocuosrel CTO

5

1

bubnunorexa LIOK
https://m.edsoo0.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
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Pa3nen 4. KBAHTOBAS ®PU3UKA

4.1 Kopmyck 0-BOJIHOBOH Jyajin3 15 bubmmorexa [IOK
. it SIPHO-BOJIHOBOI U3M
pHyCRyIAp . Y https://m.edso0.ru/39859¢ef1
bu6nmoreka [IOK
4.2 PuzuKa aroma > https://m.edso00.ru/39859f1
43 ®du3nKa aTOMHOIO SApa U AIEMEHTapHbBIX 5 Bu6mmoteka [JOK
' YaCTULL https://m.edso00.ru/39859ef1
Htoro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 12 bubmroreia LIOK
' P P https://m.edsoo.ru/39859ef1
Hroro no pazgeny 12
Pa3nen 6. PUSHUYECKUM TPAKTUKYM
bubmmoteka IIOK
1 ) i 1 1
0 VISHACCICHI HIPARTHIOM 0 0 https://m.edso0.ru/39859ef1
Hroro no paszneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
MPEIMETHOTO CO/IEP KaHUS U OTIbITa bubnnorexa [JOK
7.1 . 15
JESTEIIbHOCTH, IPHOOPETEHHOTO TPU https://m.edso0.ru/39859ef1
u3yueHnu kypca ¢usuku 10 — 11 kmaccon
Hroro no pazneny 15
bubnunorexa LIOK
PesepBHOe Bpems 10

https://m.edsoo0.ru/39859ef1



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

10 KJIACC
N KosunvecTBOo 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
, Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTe/IbHbIE
n/n Bcero U3yYeHUS
padoTbI padoThbI pecypchl
®dusnka — pyHIaMeHTaIbHAS HayKa O bubmuorexa [IOK
1 1
npupoie https://m.edsoo.ru/1beef346
5 Hayunslii MeTO MO3HAHUS U METO/bI 1 bu6nmoreka LIOK
UCCleI0BaHus (PU3HMUCCKUX SBICHUI https://m.edsoo.ru/3a7fde29
C)
3 o mpwpon. Haomomeme 1 BuSmworera LIOK
PHPOIBL A https://m.edso00.ru/34c49931
AKCIICPUMEHT B (PU3HKE
4 Crioco0bl m3MepeHust GU3HIECKUX 1 bubmmoreka [JOK
BEJTHMYNH https://m.edsoo.ru/ca2def03
A0
;| Mmoo |
P P https://m.edsoo.ru/7f18fda3
(bu3MYECKUX BEIUYUH
MopenupoBanue B pusuke. Ponb u
5 | compouommott sayanet g ) BuGmiorera LIOK
p Y . p https://m.edsoo.ru/eabbded1
MHpa, B TPAKTUYECKON JAESATEIHHOCTH
Iroaei
Mexanndeckoe apkeHue. Cucrema
7 otcyeTa. OTHOCUTEIBHOCTh 1 bubmuoreka [{OK
MEXaHHYECKOTO ABIKeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOparHas 3a/1a4il MEXaHUKU
8 Pannyc-BekTop MarepuaibHOM TOYKH, 1 bubnuotexa [JOK



https://m.edsoo.ru/1beef346
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€ro MPOEKIUU Ha OCU KOOPJMHAT.
Tpaexropus. [lepemenienue.
CxopocTb. X mpoeKuuu Ha OCH
KOOpJIUHAT

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

PaBHOMEpHOE IPSIMOJIMHEHHOE
nBkenue. I'paduueckoe onucanue

bubnunoreka LIOK

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

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

11 MrHoBeHHas1 CKOPOCTh. Y CKOPEHUE. bubnnorexa [JOK
[psimosMHEitHOE IBIKCHHUE C https://m.edsoo.ru/a99549a7
MTOCTOSTHHBIM YCKOPESHUEM
I'paduueckoe onucanue

12 nﬁﬂﬁonHHeﬁHoro IBUKEHUS C bubmorexa HOK

https://m.edso0.ru/b7560bbf
MOCTOSIHHBIM 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 JIBrokeHue Tena, OpOIIEHHOTO MO/ but6mmoreka [IOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4fs
KpuBonuneriHoe 1BUXEHHUE.

JIBI/DKteHe 10 OKPY’KHOCTH. YTJO0Bast Butmorexa LIOK

15 U JUHeNHas ckopocts. [lepuon n

yactoTa. L{eHTpocTpemMuTtensHoe 1
IIOJIHOE YCKOPEHUE

https://m.edso0.ru/33196fbe
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KonrponsHas pabora o teme

bubnunoreka LIOK

16 "Kunemaruka" https://m.edso0.ru/1242f32e
IIepBb1it 3ak0H HbroTOHA.

17 NHepuuanbHble CUCTEMBI OTCUETA. Bbu6muoteka [JOK
[MpuHimn otHOCHTENEHOCTH ["anwiiest. https://m.edsoo.ru/5a%e4a64
HewnnepuuanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHOZIEHCTBYIOIIIAS CUJIa. bu6nmmoreka [IOK
Bropoii 3akon Herotona. Macca https://m.edsoo0.ru/141d3837

19 Bzaumopeiictue ten. Tperuit 3akoH bu6nmoreka LIOK
HeloTona https://m.edsoo.ru/57dba505
[IpuHIMIT CynIeprIO3uUU CUJL.

20 P;)mellilne 3a};1aqua HpI:/IMeHeHI/Ie bubmorexa HOK

https://m.edsoo.ru/bdf997fb
3akoHOB HploToHa
3aKOH BCEMUPHOTO TATOTCHHUSI.
21 3KBI/IBaJI€HTIfOCTI> I'PAaBUTALIUOHHON U Bubmmorexa HOK
N https://m.edsoo.ru/9aba2b0a
MHEPTHOHN Macchl

99 Cuia TSKeCTU U yCKOPEHHE bubnmnorexa [JOK
CcBOOOIHOTO MMaJCHUS https://m.eds00.ru/22757f26
JIBu>keHne HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmuoreka [IOK
KOCMHUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfala
Kennepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuotexa [JOK
Tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa u BUIbI cui BuGnmorexa LIOK

25 TPeHItA. /IBIDKERNE B AKINKOCTH 1 https://m.edsoo.ru/1fa86499

rasze ¢ y4€ToM CHJIbI COIIPOTUBIICHHUS
Cpensl

https://m.edso0.ru/2ch29676
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Jasnenue. I'mapocrarnueckoe

bubnunoreka LIOK

26 nasnenue. Cruaa Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOIIOTHO TBEPOE TEIIO. bubmmoreka [JOK
27 [ToctynaTenbHOE U BpalaTeabHOE Bbu6muoteka [JOK
JIBMDKEHHUE TBEPJIOTO Telia https://m.edsoo.ru/2b95d57e
28 MoOMEHT CHJIbl OTHOCHTEIBLHO OCH bu6nmmoreka [IOK
BpamieHus. I11e4o cuibl https://m.edso0.ru/653d3459
CrnoxeHue cuil, IPUIIOKEHHbIX K
29 TBEpAOMY Teily. LleHTp TsbkecTu Tena. bubnuoreka [IOK
YciioBHsl paBHOBECHS TBEPJIOTO TEA. https://m.edsoo.ru/9aa79a7d
Buns! paBHOBecus
30 Pemenue 3amgau bubmorexa LIOK
https://m.edsoo.ru/dclcaacO
31 KonTponbhas padota no teme Bbu6moteka LJOK
"Ilunamuka. CtaTrka TBepaoro tena" https://m.edsoo.ru/9f5a574c
NMnynsc MaTepualbHONM TOYKH,
CHCTEMbl MaTepHAIIbHBIX TOUEK.
32 Llentp macc CIfCTeMBI MaTepHabHBIX Bubmmorexa IOK
https://m.edsoo.ru/4bb8294b
To4eK. TeopeMa o0 IBM>KEHUH LIEHTPA
Mmacc
Vmnysbe cuitbl 1 UI3MEHEHUE
33 I/IMH;J'Ibca Temna. 3aKOH COXPaHEHUsI bubmoreia LIOK
https://m.edsoo.ru/13f0a221
uMIyJbca. PeakTMBHOE IBUKEHUE
MoMeHT uMIlybca MaTepUAIBHON
Toyku. [Ipencrasienue o coxpaHeHUU bubmuorexa [IOK
34
MOMEHTa UMITYJIbCa B IEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
MOJISX
35 Pemrenue 3anau bubnunoreka [JOK



https://m.edsoo.ru/a28aa7ad
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https://m.edsoo.ru/f7706d63

PaGoTa criel Ha MaJIoM U Ha
KOHCYHOM IICPCMCIICHUU.

bubnunorexa LIOK

36
I'paduueckoe npencrapiaeHne paboThI https://m.edso0.ru/913974c7
CUJIbl. MOILIHOCTH CHUJIBI
K .T 0
3 wsvenenm nenicexoft oepri biorera LIOK
_ P https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKU
I1
% o Notemuama oneprin, bimorera L1OK
] 5 Tl https://m.edsoo.ru/554bafcc
Bropast kocMuyeckasi CKOpoCTh
Tperbst KocMuyecKas cKopocTh. CBs3b
0
P https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKOH SHEPTuun
h% .
o | v —
P PHYIII AT A https://m.edsoo.ru/f30f43b6
AKUIKOCTU
Kontponbnas paboTa mo teme bubmuorexka [JOK
41
"3aKOHBI COXpaHEHHSI B MEXaHUKE" https://m.edsoo.ru/474e7c4a
PazBuTue npencrasienuii 0 npupoe
42 Tera0Thl. OCHOBHBIEC MOJIOKECHUS bubnunorexa LIOK
MKT. Tuddyszus. bpoyHoBckoe https://m.edsoo.ru/b0a4445f
JIBIKEHUE
C 0
TPOECHHE ra3000paA3HBIX, KUAKUX U BuGmorexa OK
43 TBEPABIX TeJ. XapaKkTep IBUKCHUS U

B3aHMMOJEHCTBHUS YaCTHUIl BEIISCTBA

https://m.edsoo.ru/c44d02e2
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Macca u pazMepsl MOJIEKYJ (aTOMOB).

bubnunorexa LIOK

44 KommuectBo BemectBa. [locrossaHas https://m.eds0o.ru/c5h72ab7
ABorazipo
45 Temneparypa. TemioBoe paBHOBeCHE. Bbu6muoteka [JOK
[kana [enbcus https://m.edso0.ru/0070d493
bu6nmmoreka [IOK
40 Pemerme a2 https://m.edsoo.ru/1531aba5
47 Wneanpuplii ra3. ['a3oBble 3aKOHBI bubmmorexa [IOK
https://m.edsoo.ru/1deb2367
48 YpaBHenue Menpeneena- bubmmoreka [JOK
Knaneiipona. Pemenue 3anau https://m.edso0.ru/8d12c328
49 AGcomtoTHas TemrepaTypa. 3aKkoH bubnnorexa [JOK
JHansrona https://m.edsoo.ru/14e02d1f
50 N3onponeccel B UaeaIbHOM rase ¢ Bbu6mmoteka [JOK
IMOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA https://m.edso0.ru/68878d51
I'padnueckoe npeacraBieHne
51 Hfog)poueccom i;;TepMa H30Xx0pa bubnuorexa LIOK
’ ’ https://m.edso0.ru/1344327b
n3zobapa
bu6nmorexa LIOK
> Octiopiioe ypasieriiie MKT https://m.edso0.ru/c8094721
53 Pemenue 3amau bubmorexa HOK
https://m.edsoo.ru/10265a05
CBs13b aOCOMIOTHON TeMIEepaTyphbl
TEPMOJAVMHAMUYECKON CUCTEMBI CO
54 CpefHel KHHETHYECKON SHEPTUeH https://m.edsoo.ru/c38af875
MOCTYNATEILHOTO TETIOBOTO
JBUKEHUSI €€ 9aCTHIl
55 O06001IeHNe U CUCTEMATU3AIIHS bubnuotexa [JOK
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3ganui mo reme "Ocuossl MKT"

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

KonTponbhas pabota no teme

bub6nmmoreka [IOK

%6 "OcnoBbsl MKT" https://m.edsoo.ru/13adad59
TepmoauHamMuueckas cucTema.
3agaHue BHEIIHUX yciaoBui st T/
cucTeMbl. BHENTHUE 1 BHYTPEHHHE
57 napameTpsl. [TapameTpsl }"I"III) CHCTEMBI bubamorexa LOK
https://m.edsoo.ru/5f8d38a3
KaK CpeJHHC 3HAUCHUS BEIIMYUH,
OIMCHIBAIOIINX €€ Ha
MHUKPOCKOITHYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 CZMOHpOI/ISBOJ‘ILHa}IppeJ'IﬂaKcaLII/I}I T bubmmorexa LIOK
https://m.edsoo.ru/8ec512f0
CUCTEMBI K TETUIOBOMY PAaBHOBECHIO
Mopaenb ueaabHOTO Ta3a B
59 Tepf/[OI[I/IHjMHKe. YcnoBust bubmroreia LIOK
. https://m.edso0.ru/29355001
MPUMEHUMOCTH 3TOI Moenu
VYpaBaenue MenaeneeBa-Knanelipona
60 u I1;1,1pa>1<eHI/Ie z[nj BHYTpPEHHEN ’ bubmorexa LIOK
https://m.edsoo.ru/bal1178d0
SHEPTUHU
BrIpaxxenue i1 BHyTpEHHEN SHEPTUH
61 OJIHOATOMHOTO HJICAJIbHOTO Ta3a. bubmuoreka [JOK
KBasucraTnueckne u HECTATUYECKUE https://m.edsoo.ru/ac5cacl5
MIPOLIECCHI
DOnemeHTapHas paboTa B
62 TepMoJuHaMuKe. Beruncienue bu6muoreka [JOK
paboTsI 1o rpaduky mporecca Ha pV- https://m.edsoo.ru/741d5738
auarpamMmme
63 Tennonepenaya kak crnocoo bubmuoteka [IOK
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n3MeHeHus BHyTpeHHel sHepruu T /1
cUCTEMBI 0€3 coBepIIeHUs PadOThI

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

KonBeknus, TermionpoBogHOCTb,

bubnunorexa LIOK

o4 U3JTy4CHHE https://m.edsoo.ru/157b54cd
Komunuectro Temnorsl. TenmnioéMKOCTh

65 Tena. Y ienpHas u MOJIsipHas bu6nmmoreka [IOK
TEIUIOEMKOCTH BelleCTBA. Y IeJIbHAS https://m.edso0.ru/7ba67355
TEIJI0Ta CTOPAHMSI TOILJIUBA

66 Pacuér xonuuecTBa TEMIOTHI ITpU bubnnorexa [JOK
TEILIoNepe1aue https://m.edsoo.ru/1db5ad4e

67 [Tonsarue 06 agrabaTHOM IpoIEcce. Bbu6mmoteka [JOK
[TepBbIit 3aKOH TEPMOTUHAMHUKH https://m.edsoo.ru/d8098824
KonudecTBO TEmI0THI M paboTa Kak

68 MepbI U3MEHEHUS BHyTpSHHef/'I Bubmmorexa IOK

https://m.edsoo.ru/b047alcd

sHepruu T/I cuctemsl
Bropoii 3akoH TepMOAUHAMUKH IS

69 PAaBHOBECHBIX 1 HEPABHOBECHBIX bubnuoreka [{OK
nporeccoB. HeoOparumocth https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB

70 [IpuHIUIIBI AENCTBUS TEMIOBBIX bu6nmorexa LIOK
marmH. KIT/] https://m.edsoo.ru/2e945513

71 MakcumanbHoe 3Hauenune KIT. Ik 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

nsurareinei. TeroBoe 3arpsi3HEHNE

https://m.edsoo0.ru/9867aaa7
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OKpYKarolleu cpeibl

74 Pemenue 3agau bubnxorexa LIOK
https://m.edsoo.ru/c8c70432
O06o001IcHNEe U CHCTEMATH3ALIHS
75 3HaHI/IHI; 10 TEME "TepMOIII/IHLEIIMI/IKa. bubmmorexa [IOK
https://m.edsoo.ru/28d62b3f
TemnoBbsie MamuHb"
KontposnbHas paboTa 1o teme
76 "Tepl\lj[)O,I[I/IHaMEKa. TeruioBeie bubmorexa HOK
| https://m.edsoo.ru/1b6e26c5
MAIIIHHbI
[TapooOpa3oBaHue U KOHICHCAIIHS.
77 I/Iciapeﬁne U KUIIEHHE. ;IILGJII)II{IBJI bubmorexa HOK
https://m.edsoo.ru/6f8e6777
TEIU10Ta NapooOpa3oBaHUs
HacplleHHble ¥ HEHACHIIIICHHBIC
napbl. KauecTBeHHAs 3aBUCHMOCTh
IJIOTHOCTH U JaBJICHUS HACBIIIEHHOTO
78 rapa oT TeMIIepaTypsbl, UX bubmmnoreka HOK
HE3aBMCHMOCTh OT 00BEMa https://m.edsoo.ru/f5¢17d02
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIEpPaTyphbl KUTIEHUS OT JaBIICHUS B
KHUJTKOCTH
79 BnaxHocThs Bo3ayxa. AGCOIIOTHAS U bubmmnoreka HOK
OTHOCHTEJIbHAS BIIAXKHOCTH https://m.edso0.ru/30ebbb79
80 Pemrenue 3anau bubmorexa HOK
https://m.edsoo.ru/18e95ff3
TeEpnoe Teno. Kpucramnndeckue u
81 aMOIE)E[)HLIe TeJ‘Ia.iHI/IBOTPOHI/ISI Bubmmorexa HOK
N https://m.edso0.ru/20a88a03
CBOMCTB KPUCTAIIIOB
82 [InaBneHue u KpuCTaAIIU3AIHS. bubnuotexa [JOK



https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
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https://m.edsoo.ru/20a88a03

VY enapHas TEIIOTA IUIABICHUS.
CyOnumarus

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

Hedopmariu TBEPAOTO TENA.
Pactsxenne u cxxarue. COBur.

bubnunorexa LIOK

83 Mopuyis FOwra. [penen ynpyrux https://m.edsoo.ru/dalaabl0
nedopmarnuit
TennoBoe pacMpeHue KUIKOCTEN 1
84 TBEPABIX T€J1. AHFAPMOHU3M Bbu6moteka LJOK
TEIUTOBBIX KOJICOaHHI YaCTHII https://m.edsoo.ru/7ba5edf2
BEIIeCTBA
85 [IpeobpazoBanue 3HEpruu B (ha30BBIX bubnnorexa [JOK
nepexomax https://m.edso0o.ru/97a0672f
86 YpaBHeHHE TEII0BOro O6amaHca bubmrorexa LIOK
https://m.edsoo.ru/ab1521fb
bu6mmoteka IIOK
87 Petmerte saza https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HATSKEHHE.
88 Kanunnsipuele siBnenus. JlaBnenue bubmuoreka [IOK
0] UCKPUBJICHHOMN MTOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
x)unkoctu. Popmyia Jlamiaca
O0600611eHre U cucTeMaTH3amus
89 3HaHU# no TeMe "ArperaTHbie bubnmnoreka [JOK
cocTosiHUS BemecTBa. Da3oBbie https://m.edsoo.ru/0b52575c¢
nepexoasr"
KonTponbHas pabota mo Teme
90 "AI‘p:l‘aTHBIe fOCTOSIHI/ISI BEIIECTBA. bubmorexa HOK
https://m.edsoo.ru/7dc2a739
®da3oBbIe niepexoabl"”
91 DnekTpu3aius Tel U €€ MPOosIBICHUSI. bubnuotexa [JOK



https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739

Dnektpuueckuii 3apsia. [[Ba Buna
JIEKTPUUECKUX 3aPS/IOB.
[TpoBOTHUKY, TUIIIEKTPUKA U
MOJTYTIPOBOTHUKHA

https://m.edsoo.ru/laff445f

DneMeHTapHBIN AEKTPUIECKUI

92 3apsij. 3aKOH COXpaHEHUS bubmmorexa LIOK
https://m.edsoo.ru/f49afd24
ANEKTPUYECKOTO 3apsaa
93 B3anmopernicteue 3apsanoB. Toueunsie Bbu6moteka LJOK
3apsizibl. 3akoH Kynona https://m.edso0.ru/445b7746
bubmuoreka [IOK
94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
DnekTpuyeckoe noje. Ero neiicraue bu6nmoreka LIOK
95
Ha 2JIEKTPUUECKUE 3aPS/IbI https://m.edsoo.ru/05c6bfal
Hanpsisk€HHOCTB AIIEKTPUYECKOro
niostst. [IpoOubIif 3apsn. Jlnaum
96 Haprl)KgHHOCTI/I anpeKHTpI/Iqecxoro bubmmorexa LIOK
https://m.edsoo.ru/3dac6957
noist. OTHOPOJIHOE IIEKTPUUYECKOE
rnoJse
[ToreHmanpbHOCTH
97 3J'I€KTpI(I)CTaTI/I‘-IeCKOFO noJis. Paznocts bubnuorexa LIOK
https://m.edsoo0.ru/80021447
MTOTEHITMAJIOB W HAMPSDKEHUE
[loTenuumanpHas SHEPrUs 3apsiia B
08 AIEKTPOCTATUUECKOM II0JIE. bubnuotexa [JOK
[MToTeHMa 3JEKTPOCTATHYECKOTO https://m.edsoo.ru/af5fa389
TTOJIST
99 CBs13b HANPSHKEHHOCTH TOJIS U bubnmnorexa [JOK

Pa3HOCTU MOTCHIIUAJIOB JJIA

https://m.edsoo.ru/df7a6838



https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838

QJICKTPOCTATUYCCKOI'O MOJIA

[TpunIMn cynepno3uiuu bubmuorexa [IOK
100 .
AJIEKTPUUYECKUX TIOJICH https://m.edsoo.ru/Ocfed4a6c
bu6nmoreka [IOK
101 Pemmerrte saza https://m.edsoo.ru/5a582263
102 ITone Toueunoro 3apsna. Ilomne Bbu6muoteka [JOK
PaBHOMEPHO 3apsKEHHOM cepbl https://m.edso0.ru/b297b5c3
[Tone paBHOMEPHO 3apsKEHHOTO 11O
103 OGLéMI; nrapa. I1)'Ione Ir))aBHOMepHO Bubmmorexa LIOK
g 3 https://m.edsoo.ru/f7a665ee
3apsHKCHHON OCCKOHEYHOU TIIOCKOCTH
104 IIpoBOOHUKH B 3JIEKTPOCTATUYECKOM bubnnorexa [JOK
noJie. Y CIIOBHE PaBHOBECHS 3apsI0B https://m.edsoo.ru/32405eab
105 JIMDIIEKTPUKHU U NIOJIyIIPOBOJHUKH B Bbu6mmoteka [JOK
AJIEKTPOCTATUYCCKOM T10JIC https://m.edsoo.ru/060ebab5
Kongencarop. DneKTpoéMKOCTh
106 KOH;[eHcaTolfa. 3J‘I€I:fp0éMKOCTB bubnuorexa LIOK
https://m.edsoo0.ru/845b4f73
TIJIOCKOTO KOHJIEHCATOpa
107 [TapannensHOE coequHEHNE bu6nmorexa LIOK
KOHJICHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnegoBarenbHOE COCAUHEHNE bu6mmoteka IIOK
KOHJICHCAaTOPOB https://m.edso00.ru/1992920
109 DHeprus 3apsHKEHHOTO KOHJIEHCATOpa bubmmorexa LIOK
https://m.edsoo.ru/73a34f18
bubnunorexa LIOK
110 Pemenue 3anau https://m.edsoo.ru/5fb2acb5
https://m.edso0.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
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
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https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac

112

Pemenue 3agau

O0001IeHrEe U cUCTEMaTU3 AU

113 3HAHUU 10 TeMe "DIIeKTpUIECcKoe Bubmmorexa IOK
| https://m.eds00.ru/5752603f
oJie
114 KontponbHas paboTa mo teme bubmuorexa [IOK
"DnexTpuyeckoe mose" https://m.edsoo.ru/cefe90e9
Cuna toka. [locTOsSIHHBIN TOK.
115 VYcnoBus cyliecTBOBaHUs bubmorexa HOK
https://m.edso0.ru/233311b5
MTOCTOSTHHOTO JICKTPUYECKOT'O TOKA
116 Wcrounuku Toka. Hanpsixenue u Bbu6moteka LJOK
DC https://m.eds00.ru/0839a115
117 3akoH OMa U1l yyacTKa LIETIH. bu6nmoreka LIOK
DJIEKTPUYECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb COIIPOTUBIICHUS
118 OJTHOPOIHOTO IPOBOIHUKA OT €T0 bubmuoreka [IOK
JUTMHBI ¥ TIOMIA]TU TIOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CEUYCHUS
119 VY ienpHO€ CONPOTUBIICHUE BEILIECTBA. bubmuorexa [IOK
Pemenue 3amau https://m.edso0.ru/437f8300
[TocnenoBarenbHOE, MapaljICIbHOE,
120 CMeHIaIIl-IHOG COGJII/IHGHI/II; bubamorexa LOK
https://m.edsoo.ru/236f7e07
TTPOBOTHUKOB
Pacuét pa3BeTBIEHHBIX
121 SHCKTpr‘{eCKI/IX uenei. [Ipasuna Bubmmorexa HOK
https://m.edsoo.ru/1794cf37
Kupxroga
122 Pemenue 3amau bubmorexa HOK
https://m.edsoo.ru/3881b469
123 Pabota snexkrpudeckoro Toka. 3aKoH bubmmoreka [IOK



https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469

Jxoyis —Jlenna

https://m.edsoo.ru/a3605c5c

bub6nmmoreka [IOK

124 Pemmrerme 38124 https://m.eds00.ru/6761bfOf
195 | Tommoses normmocrs, snormenns biGmnorera LIOK
pescTOpe ’ https://m.eds00.ru/99750a6f
126 Pemenue 3agau bubmorexa LIOK
https://m.edsoo.ru/eb72fc24
127 O/1C u BHyTpEeHHEE CONPOTUBIICHHE bubmmoreka [JOK
MCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akoH Oma I[J'Ii[ MOJIHOM (3aMKHYTOH) bubnnorexa [JOK
AIIEKTPHUYCCKOMN IETH https://m.edsoo.ru/221f40fb
129 Pemenue 3agau buomiorexa LIOK
https://m.edso00.ru/3580b679
bubmmoteka IIOK
130 MormEOCTE HOTOMHIKA TOKA https://m.edscL)E).ru/aan51d8
131 Kopotkoe 3aMbikanne Bubmmorexa HOK
https://m.edso0.ru/546f5632
132 Konpaencarop B uenu nocTOSTHHOTO bubmmoteka IIOK
TOKa https://m.edsoo.ru/35368f3e
133 Pemrenue 3anau bubmorexa HOK
https://m.edsoo.ru/4410cef0
134 Pemenue 3anau mo teme bubmuoreka [{OK
"TTocTOSIHHBIH AJIEKTpUYECKHi TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amaa mo reme but6mmoreka [IOK
"TTOCTOSTHHBIH JIEKTPUUSCKHIA TOK" https://m.eds00.ru/744261b8
136 Pemenue 3anau mo teme bubmuoreka [{OK

"[TocTOsSIHHBIN 27eKTpUYECKUi TOK"

https://m.edsoo.ru/eb5d4687



https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
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O0001IeHYE ¥ CUCTEMATU3 AU

bubnunorexa LIOK

137 3HAHUU 1O TeMue "H(')'CTOSIHHBII/I https://m.edsoo.ru/bfd7a050
ANEKTPUYECKUI TOK
138 KonrtponsHas pabora o Teme Bbu6muoteka [JOK
"TTOCTOSTHHBI AJIEKTPUUECKHIA TOK" https://m.edsoo0.ru/1885ddf1
DnexTpuyeckas MpoBOAUMOCTh
139 pa3J11/III;HLIX BemefTB. BI[neKTqueCKI/H?I bubnrorexa LIOK
https://m.edsoo.ru/da794295
TOK B MeTaiiax. CBEpXIpOBOANMOCTD
DIEeKTpUYECKHU TOK B pacTBOpax u
140 pacnn:Bax SJIGKTpOJ'II/ITr())B. 3aIfOHLI bubmmorexa LIOK
https://m.edso0.ru/4b423491
Ddapagest U1 SIEKTPOIU3a
141 DnexTpuueckuil Tok B razax. [lmazma Bubmmorexa HOK
https://m.eds00.ru/92d92f76
142 DNEeKTPUUYECKHUI TOK B BaKyyMe. bubmmoreka [JOK
BakyymHbIie ipuOopsI https://m.edsoo.ru/2E+160
143 DNEeKTPUYECKHl TOK B bubnmnorexa [JOK
MOJTYIPOBOIHUKAX https://m.edsoo.ru/ab61c660
bu6mmoteka IIOK
144 Moy IpOBOAHUKOBBIE TPUOOPHI https://m.edso0.ru/83622200
@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepenue cuibl TOKa U
HAIPSDKEHUS B IIEMTU TIOCTOSTHHOTO
TOKa MPH MTOMOIIX aHAJIOTOBBIX BuGmiorexa [IOK
145 U(POBBIX U3MEPHUTEIBHBIX

npubopoB" uiK "3HaKOMCTBO €
udpoBoii 1aboparopueil no Gpusmke.
[Tpumeps! u3mMepenus Hu3nIecKux
BEJIMYMH MTPU TOMOILN

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

146

147

DU3NYECKUI TPAKTUKYM I10 TEME
"N3yueHre HepaBHOMEPHOTO
JBUKEHMS C LIEJIbIO OIIPEIETICHUS
MIHOBEHHOH CKOpOCTH"

DU3NYECKUI TPAKTUKYM I10 TEME
"M3mepenue yCKOpeHus npu
MPSMOJIMHETHOM PaBHOYCKOPEHHOM
NBDKEHHUH 110 HAKJIOHHOM IIOCKOCTH"
unu "VccnenoBanue 3aBUCUMOCTH
IyTH OT BPEMEHHU TPHU
PaBHOYCKOPEHHOM JIBH>KEHHH"

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

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

148

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue ycKopeHHsi CBOOOIHOTO
nagenus” win "U3yuenue aBuxKeHUs
Tena, OpPOIIEHHOT0 TOPU30HTAIBHO"

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

149

Pu3HYECKUil IPAKTUKYM 110 TEME
"N3yueHue qBUKEHUS Teja 10
OKPY’KHOCTH C IIOCTOSIHHOM 110
MOJIYJIIO CKOPOCTBIO" MITH
"HMccnemoBaHue 3aBUCUMOCTH
nepuo/ia o0palieHuss KOHH4eCKOro
MasiTHUKA OT €ro napamerpos"”

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

150

@u3nYeCKUil NPAKTUKYM IO TEME
"N3MepeHne paBHOIEHCTBYIOIIEH
CHWJIBI TIpU ABM>KEHUHU OpycKa 1o
HAKJIOHHOM TIOCKOCTH" WIN
"[IpoBepka runoTessl 0
HE3aBHCUMOCTH BPEMEHU JABM)KECHHUS

but6mmoreka [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
https://m.edsoo.ru/0b34db84

OpycKa 1o HaKJIOHHOH TIIOCKOCTH Ha
3aJlaHHOE PAcCTOSHUE OT €ro Macchl”

151

152

@uU3NYECKUN IPAKTUKYM 110 TEME
"NccnenoBanue 3aBUCMMOCTU CHIL
YIPYTrOCTH, BO3HUKAIOIINX B MPY>KUHE
Y PE3UHOBOM 00pasIle, OT UX
nedopmaruu” wim "M3ydenue
JIBUKCHHS CUCTEMBI TEJ, CBA3AHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKUI
610"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue korhdummeHTa TpeHus
10 BEJIMYMHE YTIIOBOTO
koaddunmenta 3aucumocta Frp(N)"
und "UccnenoBanue IBUKEHUS
OpycKa Mo HaKJIOHHOM IJIOCKOCTH C
MIEPEMEHHBIM K03 PUIIEeHTOM
Tpenus" wnu "M3ydenune nBrxeHus
rpy3a Ha Bally ¢ TpeHueM"

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

bubmuoreka [IOK
https://m.edso0.ru/b83b1607

153

Pu3nUeCKUil IPAKTUKYM 110 TEME
"UccnenoBanue yciaoBUi paBHOBECHS
TBEPJIOTO TEJA, UMEIOIIETO OCh
BpauieHus" win "KoHcTpynpoBaHue
KPOHUITEHOB U pacy€T CUII
ynpyroctu" win "M3yuenue
YCTOWYMBOCTHU TBEPAOIO TEIIA,
HMMEIOIIETo MIoNaab Onopsl"

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

154

@u3NYECKU IPAKTUKYM IO TEME
"N3mepenue ummysbca Tena rno

bubmmorekxa [IOK
https://m.edso0.ru/856fb28e



https://m.edsoo.ru/b55b81a1
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https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e

TopMo3HOMY nyTH" win "M3mepenne
CHWJIBI TSTH, CKOPOCTU MOJIEIH
ANEKTPOMOOUIISI U MOIIIHOCTH CHJIBI
Tsru" win "CpaBHEHUE U3MEHEHUS
UMITyJIbCa TeJla C UMITYJILCOM CHIIBI"
niu "HcciienoBaHue coXxpaHeHUs
HMITyJIbCA IIPU yIIPYTOM
B3auMoeicTBuu" win "M3mepenue
KUHETUYECKON YHEPIUM Tea 1Mo
TOPMO3HOMY ITyTH"

155

156

@uU3NYECKU IPAKTUKYM 110 TEME
"N3yueHune u30TepMHUECKOro
nporecca (PeKOMEH/I0BaHO
HCIOJIb30BaHUE ITUPPOBOI
naboparopun)" unu "N3zydenue
M30XOPHOTO Tporecca’ uimn
"N3yuenne nuzobapHoro npoiecca”
nnu "IIpoBepka ypaBHEHUs
COCTOSIHUSA"

Pu3n4eCcKUil IPAKTUKYM 110 TEME
"N3mepenue yaenbpHon
temnoéMikocT" win "HMccnenoBanue
rpoliecca OCThIBaHUA BelllecTBa" MU
"UccnenoBanue anradaTHOTO
npouecca" unu "N3yuenune
B3aUMOCBSI3U YHEPTUU
MEXMOJICKYJISIPHOTO B3aUMOJICHCTBUS
U TeMIepaTypbl KUIEHUS KUAKocTen"

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

bubmuoreka [{OK
https://m.edsoo.ru/2f2faa61
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@u3NYECKU IPAKTUKYM IO TEME

bubmmoreka [IOK



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

"N3yueHune 3akoHOMEpHOCTEN
HcnapeHus KUJIKOCTer" 1w
"U3mepeHue yaenbHON TEMI0ThI
riaByieHus apaa" win "M3yuyenue
CBOMCTB HACBHIIIEHHBIX TTAPOB'" WU
"N3mepenne abCOMIOTHOMN BIAYKHOCTH
BO3/lyXa M OLIEHKAa MacChl IapoB B
nomenieHuun". smepenue

KO3 pHUIHEHTA TOBEPXHOCTHOTO
HaTSDKEHUS

https://m.edsoo.ru/6b1a23b5

158
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@uU3NYECKU IPAKTUKYM 110 TEME
"HaGmroienue npeBpaiieHus: SJHepruu
3apsKEHHOI0 KOHEHCATopa B
SHEPTUIO U3ITyUYEHUsI CBeToIroaa"
nnu "M3ydeHne npoTeKkaHus TOKa B
LIETH, Co/IepXkKallel KoHaeHcarop"
niu "Pacnpenenenre pasHocTu
MOTEHINAJIOB (HAMPSDKEHUS ) IPU
MIOCJIE0BATEIBHOM COEIUHEHUN
KOHJIEHCAaTOPOB"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccenenoBanue cMEaHHOTO
COEIMHEHMS PE3UCTOPOB" NN
"N3mepenue yaenbHoro
CONPOTUBIIEHNUS ITPOBOIHUKOB" HIIN
"HccnmenoBanne 3aBUCUMOCTH CHITBI
TOKa OT HaIPsLKEHUS JJIs JTAMITbI
HakaauBaHus"

bubmuoreka [{OK
https://m.edsoo.ru/ec424377

bubmuoreka [{OK
https://m.edso0.ru/2b179d98
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@u3NYECKU IPAKTUKYM IO TEME

bubmmoreka [IOK



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

"HaGmroienue snexrponuza" uiam
"M3mepenue 3apsiia OJJHOBAICHTHOTO
noHa" wiu "UccnenoBanue
3aBUCHUMOCTH COIIPOTUBIICHUS
TEpMOpE3UCTOpa OT TeMIepaTypb”
unu "CHsATHE BOJIbT-aMIIEPHOU
XapaKTepUCTHKU anoaa”

PesepBHrliit ypok. O6o01ieHue u

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

bubmuoreka [{OK

161 cHUCTeMaTu3alys 3HaHUH 110 TeME https://m.edsoo.ru/ed017d93
"Kunemaruka"
PesepBubliil ypok. O000IICHHE 1
162 CI/ICTEM&TI/ISZI_I:I/IH 3HaHI/II;IH 10 TeMeE bubmmorexa LIOK
https://m.edso0.ru/3149956b
" Jlunamuka"
PesepBHbiil ypok. O000IICHHE 1
163 CI/ICTEMaTI/IBZII;I/ISI 3HaHI/H§1II 10 TEME bubmmorexa [IOK
https://m.edso0.ru/0f9752ac
"CraTtuka TBEpa0rOo Tena"
PeszepBubIil ypok. O600ICcHIE 1
164 CI/ICTI;MaTI/ISZIIl)I/ISI 3HaHI/H?L1u 110 TEME bubmmorexa [OK
https://m.edsoo.ru/6c0df9cc
"3aKOHBI COXpPAHEHHUS B MEXaHHUKe"
PesepBHelIit ypok. O6o01ieHne u
165 CHCTEMATHU3alls 3HAHUM 110 TEME bubmuoreka [IOK
"OCHOBBI MOJICKYJIIPHOKUHETHUECKOM https://m.edsoo.ru/de148976
Teopun"
PesepBHrlIit ypok. O6o0eHne 1
166 CHCTEMATHU3alNs 3HAHUH 110 TEME bubmuoreka [{OK
"TepmoanHamuka. TernaoBbie https://m.edsoo.ru/0Obcc77cl
MaIIuHEBL"
167 PesepBHelil ypok. O6o01eHre 1 bubnmnorexa [JOK

CHCTeMaTHu3alus 3HaHUH 110 TeMe

https://m.edsoo.ru/59cabc91
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"ArperaTHble COCTOSIHUSI BELLIECTBA.

®dazoBble niepexo b

PesepBHeIil ypok. O600mIcHHE 1

168 cucTeMaTu3alis 3HaHUH 110 TEME 1 bubmmorexa LIOK
" B " https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIE
- Pe3e§BHLII71 YPOK. O606£[[CHI/IC€ He . BuGmorexa LIOK
CUCTEeMaTH3alusl 3HaHHUH 110 TeM
" LUI . https://m.edsoo.ru/3cae6dal
ITocTossHABIN OJICKTPHUYCCKHUHN TOK
70 PesepBHbIil ypok. 0606?1eHHe u . Butnorexa LIOK
CUCTEeMaTH3allusl 3HAaHUH 110 TeMe
. B Y https://m.edsoo.ru/cc7681d4
Toku B pa3nu4HbBIX cpeax
OBLIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME
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11 KJIACC

KoaunuyecTBO 4acosB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTe/IbHbIE

n/n Bcero U3YYCHUSA

padoThI padoThI pecypcel
BzaumoneiicTBre MOCTOSHHBIX
1 Mal"HI/IT(f[B Y TIPOBOJIHUKOB C TOKOM. 1 bubamorexa LOK
https://m.edsoo.ru/487a8593

MarunutHoe nosnie. ['unoreza Ammnepa
BekTop MarHuTHOM WHIYKITHH.

5 [IpyHIMD Cynepno3uLuu 1 bu6nmoreka LIOK
MarHMTHBIX moJiei. JIuauu https://m.edsoo.ru/4clabcch
MarHUTHON MHIYKIIUU

3 MarunurtHoe 1oJ€e NpOBOJHUKA C 1 bu6nmoreka LIOK
tokoM. OmbIT Dpcreaa https://m.edsoo.ru/d35d5262

4 Cwita Amriepa, e€ HamnpaBJICHUE U 1 bubmuoreka [IOK
MO/IYJTb https://m.edsoo.ru/26d9c5ba

5 Pemenue 3amau 1 bubmorexa HOK

https://m.edsoo.ru/a37a0c21

5 [Ipumenenune 3akoHa Amriepa. 1 bubmmoteka IIOK
DJIEKTPOU3MEPUTEIBHBIC TPHOOPHI https://m.edsoo.ru/ad7718d7
Cua JlopeHiia, e€ HanpaBJICHUE U

7 MOAYJb. J[BHKEHUE 3apsKEHHOU 1 bu6muoreka [JOK
YaCTHUIIBI B OJJHOPOIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJje

but6mmoreka [IOK
8 Penterme saza 1 https://m.edsoo.ru/504e98c7
9 PaGora cunel Jlopeniia 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
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b

bubnunoreka LIOK

1 P
0 CHICHHE a1t https://m.eds00.ru/93617bd9
" ger:Tzoeenoie B B:H;CCTBG. Buborexa LIOK
MarHeTHKH, I1apa- u
pp - 11ap https://m.eds00.ru/30ff9608
IMaMarHeTUKA
12 | Gempouarearemen, Tpcxcame BuGmorexa LIOK
PP P https://m.edso0.ru/0b58190a
beppoMarHeTUKOB
13 Perrenue 3agad mo reme bu6nmoreka LIOK
"MaruautHoe nosie" https://m.edsoo0.ru/5b55¢307
14 Pemenne 3amag mo Teme bubnunoreka LIOK
"MaruuTtHoe mnoJje" https://m.edsoo.ru/41c4ae8a
5 SIBnenue SH;KTpOMaFHHTHOﬁ BuGmorexa LIOK
HHIWKHHH; OTOK Bekropa https://m.edsoo.ru/b3efalcl
MarHUTHOW HHIYKITUU
bu6nmorexa LIOK
16 IC unpyKin https://m.edso0.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKITUH bubmuorexa [IOK
dapages https://m.edsoo.ru/a6dec188
18 BuxpeBoe anexkTpuyeckoe mnoiie. bubmmnoreka HOK
Toku dyko https://m.edsoo0.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 JieHia https://m.edsoo.ru/bbc22726
22 WNunyxtuBHOCTB. KaTymika bubmuoteka [IOK
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HHAYKTHBHOCTHU B LICTIN
IIOCTOAHHOI'O TOKa

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

SBnenue camounaykuuu. DJ1C Bu6muoteka [JOK

23
CaMOMHIYKLIUH https://m.edsoo.ru/7ee60ca8

24 DHeprusi MarHUTHOTO TOJISI KaTYIIKU bubmuorexa [IOK
C TOKOM. DJIEKTPOMArHUTHOE I10JI¢ https://m.edsoo.ru/b3c0ad1l

25 Pemenue 3amau bubmorexa LIOK

https://m.edso0.ru/88f69d2b
O06o001IeHe U CUCTEMaTH3als
26 3HaHHI;II 10 TEME ’ buomiorexa LIOK
https://m.eds00.ru/76484025
"JnexTpoauHaMuka"

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

28 CB00OOIHBIE KOJIEOAHUS. bubmorexa HOK

https://m.edsoo.ru/7c1db385
["apmonnueckue KonedaHus
KunemaTtnueckoe U JMHaAMHUYIECKOE
29 OIHCaHue KOHG6’¢1T€JJ'IIBHBIX bubamorexa LOK
. https://m.edso0o.ru/87ce9498
JIBIDKCHUH
DHepreTuveckoe onucanue. BeiBos
MHAMUYECKOTO OTTMCAHUS
30 fapMOHquCKHX KOJIeOaHUI U3 X bubmmorexa LIOK
https://m.eds00.ru/e3c99692
SHEPTeTHYECKOTO 1
KMHEMAaTH4YECKOT0 OMKMCaHUs
. bu6muorexa [IOK
31 AMILHTY A U pasa koxebanuil https://m.edsoo.ru/7a0c439a
30 [Tepuron u yacToTa KOJICOAHHMIA. bu6nunorexa LIOK

HCpI/IOI[ MaJIbIX CBO60,Z[HLIX

https://m.edsoo0.ru/e0399319
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KOJIEOaHUI MAaTEMATUUECKOTO
MmasiTHHKA. [leprno; cBOOOJHBIX
KOJIeOaHUH MPYKUHHOIO MasTHHKA

3aryxaromue KoieOaHus.

33 BrinyxeHHBIC KOJIEOaHUS. bubmorexa HOK
https://m.eds00.ru/72e93d09
Pe3onanc
bu6nmmoreka [IOK

34 ABTOKOICOAIS https://m.edsoo.ru/6add2644

bubmuoreka [IOK

35 Pemenue 3aiau https://m.edsoo.ru/addeec71

https://m.eds00.ru/756123c5
Ypok-koH(pepeHus
36 "I\I/)IexaHI/I‘l(ECEI/IeILOJIGGaHI/IH B brbmmorexa LIOK
Y https://m.edsoo.ru/8ef587be
MY3BIKaJIbHBIX HHCTPYMEHTAX
O06o01eHre 1 cucTeMaTru3aIus
37 3HaHI/IH”1i o TemMe "MexaHquIlKHe bubnuorexa LIOK
https://m.edsoo0.ru/eb84182f
KoJjebanus"

38 DNEeKTPOMAarHUTHBIE KOIeOaHMUS. bubnnorexa [JOK
KonebaTenbHbIi KOHTYP https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Cs3b

39 aMIUTUTYABI 3apsijia KOHIEHCAaTopa C bubnmnorexa [JOK
aMIUTUTYAON CHIIBI TOKA B https://m.edsoo.ru/093f9afl
KoJIe0aTeIbHOM KOHTYpE

40 3aKOH COXpaHEHUsl YHEPTUHU B bubmmorexa [JOK
uieabHOM KoJie0aTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aryxarolye 3JIeKTPOMarHuTHbIE BuGnorexa LIOK

41 Kosie0aHusl. BeiHyX/1eHHBIE

OJICKTPOMAardiuTHBIC KOJICOaHHS

https://m.edso0.ru/5e668619
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IIepemennslii TOK. Pe3ucrop u

42 KOHJICHCATOD B IIETH MIEPEMEHHOTO bubmiorexa LIOK
https://m.eds00.ru/84836152
TOKa
43 Karymika MHIyKTUBHOCTH B LIENIU Bbu6muoteka [JOK
HEPEMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
44 3akon Oma il 2JIEKTPUUYECKOM bu6nmmoreka [IOK
LCIH [IEPEMEHHOI0 TOKa https://m.edsoo.ru/8bhae38e6
MOIIHOCTh IEPEMEHHOI'0 TOKA.
45 AME‘II/IT}’,HHOGPI/I JeicTByIOIIEe bubmmorexa [IOK
https://m.edsoo.ru/lcac6c4c
3HAYCHHME CHJIBI TOKA M HANIPSHKCHUS
46 Pe3oHaHC B 25IeKTpUYECKOM TIeTH brbmmorexa LIOK
https://m.edso0.ru/087506df
47 Pemenue 3agau bubmmorexa LIOK
https://m.edsoo.ru/al16836a4
WneansHblif TpanchopmaTop.
48 IIpousBoacTBO, NNepeaya u bubmuoreka [IOK
HOTpPEOICHNE IIMEKTPUIECKOH https://m.edsoo.ru/f97418ae
SHEPTUU
OKOJIOTUYECKUE PUCKU TTPU
TIPOM3BOJICTBE AJICKTPOIHEPTHH.
49 KI;J'ILTypi I/ICHOJ‘ILBO]_f»)aHI/IHp Bubmmorexa IOK
. https://m.edsoo0.ru/a6f74d93
DIIEKTPOIHEPTHUU B TTOBCETHEBHOM
KU3HU
50 Pemenue 3amau bubmorexa HOK
https://m.edsoo.ru/ee6677ed
but6mmorexa [IOK
>1 Pemmenme 327127 https://m.edsoo.ru/7cab59f8
52 O000IIIeHNE U CUCTEMATHU3ALHS bubnunorexa LIOK
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3HAHUI 110 TEME
"DJIeKTpOMarHuTHbIE KosieOanus"

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

Mexannueckre BOJIHBI.

53 XapaKkTepUCTUKN MEXaHHUUECKUX Bubmmorexa IOK
o https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJIH bubmmorexa LIOK
https://m.edsoo.ru/d9ae1000
55 3ByK. XapaKTEpUCTUKH 3BYKa bubmmorexa LIOK
https://m.edso0.ru/138b6f09
56 Wudpassyk u ynprpassyk. Lllymosoe Bbu6moteka LJOK
3arpsi3HEHNE OKPYKAIOIICH Cpeibl https://m.edsoo.ru/7380038f
57 Pemenue 3agau bubmmorexa LIOK
https://m.edsoo.ru/cfd918bf
DJEeKTPOMAarHUTHBIC BOJHBI.
58 I/I3J1yquHe AJIEKTPOMAarHUTHBIX Bubmmorexa HOK
https://m.edsoo.ru/714e5dbl
BOJIH
59 DHeprus MEKTPOMArHUTHBIX BOJIH. bubnuoreka [IOK
CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Tkana 351eKTpOMarHUTHBIX BOJIH.
60 [Tpumenenue I:;J'ICKTpOMaFHI/ITHBIX Bubmmorexa IOK
https://m.edsoo.ru/49belfe
BOJIH B TEXHUKE U OBITY
[TpuHIMTB PaAHOCBS3U U
61 TeneBuacHus. Paguonokanus. bubnunorexa LIOK
DJEeKTPOMAarHUTHOE 3arpsi3HEHUE https://m.edso0.ru/9f96f1f8
OKPYXaIoIIe Cpeabl
62 KonTtponbHas pabora o Teme bubmuoreka [JOK
"Konebanus u BOTHBI" https://m.edsoo.ru/4f7985a0
63 CaeT. 3aKOH MPSAMOJIUHEHHOTO bubmmoreka [JOK
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pacrpocTpaHeHHUs CBeTa

https://m.edso0.ru/f9566406

Pemrenne 3a1a4 Ha IPUMCHCHUC

64 3aKOHA MPSMOJIMHEHHOTO Bubmmorexa IOK
https://m.edso0.ru/ea32d455
pacrpocTpaHeHuUs CBeTa
65 Ortpaxenue cBera. [Lnockoe bubmuorexa [IOK
3epkaio. Ceprueckoe 3epKaiio https://m.edsoo.ru/a005d2bb
[Ipenomiienue cBera. AGCOMIOTHBIN
Y OTHOCHUTEJIbHBIN MIOKA3aTelb
66 npesnomienus. [lonHoe BHyTpeHHee bubmmorexa LIOK
. https://m.edsoo.ru/bc2e55cd
oTpaxkeHue. [IpenenbHblii yron
MIOJIHOTO BHYTPEHHETO OTPAKEHUS
Pemenue 3aga4u Ha npUMEHEHUE
67 3aKOHOB OTpI:I)KeHHHI;I MIPEJIOMJICHUS Bubmmorexa HOK
https://m.eds00.ru/49d830a9
cBeTa
Xon nydeit B mpusme. Jucnepcust
68 cBeta. CJIOXKHBIN cocTaB 0eJIoro bubnuorexa LIOK
https://m.edsoo.ru/d8elc3be
cBera. [{Ber
69 JInn3bl. POKyCHOE pacCTOSTHUE U bubmuoreka [IOK
ONTHUYECKAsT CHJIA JINH3BI https://m.edso00.ru/60441359
70 [Toctpoenne n300pa>keHU B JIMH3AX bubmuoreka [IOK
U MX CHCTEMax. Y BEIIMYCHHE JIMH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3aga4 Ha mocTpoeHUe
71 1/1306pa>KeH:11171 nonyqaelxr/)mlx c bubmorexa LIOK
’ https://m.eds00.ru/5a868f09
MOMOILIBIO JINH3
72 ['a3 xak ontuyeckas cucrema bubmmorexa LIOK
https://m.edsoo.ru/ecd480a2
73 Pewenue 3anau. IIpeneinst bubmuoteka [IOK

MNPUMCHUMOCTHU FGOMCTqueCKOﬁ

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

CKOpOCTB CBE€Ta U MCTOJHI €€

bub6nmmoreka [IOK

4 U3MEpCHUS https://m.edsoo.ru/f32aab06
bubmuorexa [IOK
& Jlicniepeis cpeta https://m.edséf).ru/1e16006e
76 WnTepdepenmus ceera Bubmmorexa HOK
https://m.edso0.ru/5fc0c638
MHHIMYMOE https://m.eds00.ru/c6416d48
78 Pemenue 3agau bubmmorexa LIOK
https://m.edsoo.ru/3061de2b
79 [Ipumenenne naTEpHepeHIN Bubmmorexa IOK
https://m.edso0.ru/668edbc8
bubmmoteka IIOK
80 Jludpartuns cpera https://m.edscL)]é).ru/12ed04b5
81 JudpakumonHas pemeérka. Y cioBue bubmuoreka [IOK
HaOJIFO/ICHUS TJIaBHBIX MAKCHMYMOB https://m.edso0.ru/f998d964
bubmmoteka IIOK
82 Pemmenme 3272 https://m.edscL)]é).ru/d58c411a
83 ITonepedyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Monsipu3anus cBera https://m.edsoo.ru/e9890fe9
84 Pemenue 3amau bubmoreia LIOK
https://m.edsoo.ru/c56c8158
85 CBeToBbI€ SBJICHUS B IPUPOJIE bubmorexa LIOK
https://m.edso00.ru/0b36363d
86 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK

3ganui mo treme "Onruka"

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

bubnunoreka LIOK

87 «OnTHKa» https://m.edsoo.ru/82315dd4
['panu1pl npuMeHUMOCTH
KJIACCUYECKONW MEXaHUKH. 3aKOHBI bubnnorexa [JOK
88
JICKTPOAMHAMUKHI M IPUHIIUATT https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIILHOCTH
89 [ToctynaTel cnenuaibHON TEOPUU bubmuorexa [IOK
OTHOCHUTEJIBHOCTH https://m.edsoo.ru/c56f05ch
IIpocTpaHCTBEHHO-BPEMEHHOM
uHTepBai. [IpeobpazoBanus
90 Jlopenua. YcnoBrue NpUYMHHOCTH. bubnnorexa [JOK
OTHOCHUTEIBHOCTh https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJICHHUE
BPEMEHU U COKPAIICHHUE ITTUHBI
01 DHeprusi U UMITYJIbC bubnmnorexa [JOK
PENSATUBUCTCKOMN YaCTHIIBI https://m.edso0.ru/853a64fc
CBs13b MacChl C SHEPTHEH U
92 HMITYJIECOM peHHTHII)SHCTCKOﬁ bubmorexa LIOK
https://m.edsoo.ru/b6258ffa
YaCTHULbl. DHEPTUs MOKOS
93 PaBHOBeCHOE TEIIOBOE H3ITYUCHHE bubnuorexa LIOK
https://m.edsoo.ru/f54035a5
94 3akoH cMmelennsa BunHa bubmorexa HOK
https://m.edsoo.ru/1c5ff752
95 T'unore3a M. IInanka o kBaHTax. bubnunorexa LIOK
®DOTOHBI https://m.edsoo.ru/a5ffa218
but6mmorexa [IOK
% DHEPIHS i HMIYJILC GOTOHA https://m.edsoo.ru/7fb307ec
97 ®otoadp¢ext. OnbiTe A. T bubmuoteka [IOK
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CroneroBa. 3akoHbl poTorddexTa

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

VYpaBHeHue DUHIITEHHA 114

" " bubnuorexa [IOK
%8 doroshexra. "Kpacnas rpannia https://m.edso0.ru/01ef4556
dororddekra
99 Jasaenne ceera. OnbriTel I1. H. bub6nmoreka [IOK
Jlebenena https://m.eds00.ru/64b4f966
100 BoiHOBBIE CBOIICTBA YaCTHIL bubmorexa HOK
https://m.edsoo.ru/f59cfcec
Bomns! ge bpoiins. J{nnHa BOIHBI 1
101 Epofms[i paI;MepH )(:)[6J1acm " Bubmmorexa IOK
. https://m.edsoo.ru/5df8bafl
JIOKQJIM3AIAH JIBUKYIICHCS YaCTHIIBI
102 KopmyckyisipHo-BOIHOBOH Ayann3m bubmmorexa LIOK
https://m.edso00.ru/8ccab62a
103 Judpakius 37eKTpOHOB Ha Bbu6mmoteka [JOK
KpHCTaJLIax https://m.edsoo.ru/30dbal8c
Crnenuduka U3MEpeHNN B
104 MHKgogl)Hpe. COO]I“)HOHIGHI/H[ bubmmorexa LIOK
. N https://m.eds00.ru/65783dec
HeomnpeaenénHocrel [ elizenOepra
105 Pemenue rpaduyeckux 3amaq Bubmmorexa IOK
https://m.edso00.ru/e70195hd
106 Pemienne pacu€THbIX 33124 bubmorexa HOK
https://m.edsoo.ru/ee9b3182
KonTtpoasHas paboTta no reMam:
107 "OCHEBBI CTOI')' "KopnyckynsipHo- bubmorexa LIOK
y S https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJTU3M
OMBITHI MO UCCIIEIOBAHUIO CTPOCHUS BuGmiorexa [IOK
108 aTtoma. [iranetapHast MOJIeITb aTOMa

Pezepdopna

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

109 Hoctynatet bopa https://m.edsoo.ru/404dfada
110 Bunps! ciektpoB. Cnextp ypoBHEl Bu6muoteka [JOK
SHEPrUH aToMa BOJOPOa https://m.edsoo.ru/cf74b11a
111 CHOHTaHHOE U BBIHYKJICHHOE bub6nmoreka [IOK
U3JIy4YeHHe CBETa https://m.edsoo.ru/f945d85c
bubnunoreka LIOK
112 Jazep https://m.edsoo.ru/2288a0c4
Hyxiionnas mozens sipa
113 I'eitzen6epra-lBanenko. 3apsa u Bbu6moteka LJOK
MaccoBO€ YHCIIO sijpa. V30Tomsbl. https://m.edsoo.ru/34ada5de
PaanoaktuBHOCTH
3aKOH paJlMOaKTUBHOI'O pacaja.
CBoiicTBa HOHU3UPYIOIIETO BuGmorexa LIOK
114 nanyeii. Brnsiie https://m.edsoo.ru/aab98bef
PaAMOaKTUBHOCTH HA KUBBIE
opranusmsl. /lozumerpus
OHeprus CBA3U HYKIOHOB B SIIpE.
SAnepusbie cunbl. Jledekt Maccel
anpa. SlnepHsie peakuuu. SnepHeie Butmorexa LIOK
115 peaxtopi. IIpobaemst https://m.edsoo.ru/ff1758d0
YIPaBIsEMOro TEPMOSIEPHOTO
CUHTE3a. DKOJIOIMUECKNE aCIIEKTHI
pa3BUTHUSA SAEPHON SHEPreTUKU
Meroas! perucTpannuy u
HCCJIETOBAHMSI DJIEMEHTAPHBIX
116 YaCTHII. q)}IHJIaMeHTaIII)HiIe bubmorexa OK

B3aUMOJCHUCTBUSI. BapI/IOHBI, MC30HBI
" JICIITOHBI. HpeI[CTaBJ'ICHI/IC 0

https://m.edsoo.ru/lac08a5b
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CranpaprHoit moaenu. KBapk-
TJIIOOHHAsI MOJIEIIb aPOHOB

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

bubnunorexa LIOK

17 sHeprust. EmuHcTBO hmsmueckoit https://m.edsoo.ru/c026fd37
KapTUHBI MUPA
118 OTanbl pa3BUTHS ACTPOHOMUU. bubmuorexa [IOK
3HaYCHHE aCTPOHOMHHU https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTh 3aKOHOB (PU3UKHU
119 JU1s1 OOBSICHEHHUSI TIPUPOIBI bubmuoreka [IOK
KOCMHYECKUX 00BEKTOB. METOIbI https://m.edso0.ru/39c44028
ACTPOHOMHUYECKHUX HUCCIICTOBAHUI
CoBpeMEHHBIC OIITHYCCKHE
120 TeneI::KonH PaaMOTEIECKOIIbI bubmmorexa [IOK
’ ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi acTpOHOMUS
Bun 3B€3nHoro HeOa. Co3Be3nus,
121 ;[pKI;Ie 3B'eI'[3)1H IUTAHETHI, UX ’ bubmmorexa [OK
’ ’ https://m.edsoo.ru/aac588eb
BHJIUMOE JIBHKEHUE
Conueunas cucrema. ComHIIe.
122 CoitHeYHast aKTUBHOCTb. I/ICHTO‘-IHI/IK bubamorexa LOK
. https://m.edso0.ru/22748eb4
sHeprun CosHIA U 3BE3]
3BE3/1bI, KX OCHOBHBIC
123 XapakTepUCTUKHU. [lnarpamMmma bubmuorexa [IOK
"CHEKTPAIbHBIN KIace — https://m.edso0.ru/42169944
CBETUMOCTB"
124 3Be3/1bI TJIaBHOU bubmuoreka [{OK
[IOCJIE0BATEILHOCTH https://m.edsoo.ru/b3ch766¢
125 BuyTtpennee ctpoeHue 3BE31. bu6muoreka [JOK



https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
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CoBpeMeHHbIE NPECTABIECHUS O
MIPOMCXOKICHUH M SBOJIIOLINH
CouHiia ¥ 386311, DTamkbl )KU3HU
3BE3

https://m.edsoo.ru/d09da494

Muneunsiii [IyTe — Hama ['anakTuka.

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

Aqpax rajakTuK
Bcenennas. Paciumpenue

127 Bcenennoii. 3akon Xa66ma. Teopust bubmmoreka [JOK
Bosnbioro B3peiBa. PenmkToBoe https://m.edsoo.ru/3dbdf0d2
U3ITyuyeHue

128 MacmrabHas ctpyktypa Beenennoii. bubnuoreka [IOK
MertaranakTuka https://m.edsoo.ru/ce234633

129 Hepeménnsie npobdieMbl bubnnorexa [JOK
aCTPOHOMUH https://m.edsoo.ru/d37d9ffe
Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBanre MarHUTHOTO MOJISt
MOCTOSIHHBIX MarHUTOB" WJIH

130 "HccmenqoBaHue CBOUCTB bu6nmorexa LIOK
(eppoMarHeTHKOB" WIIN https://m.edsoo.ru/67361aef
"NccnenoBaHue aeiicTBUS
MIOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM"
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue cuiipl AMiiepa" uim

131 "N3y4yeHne 3aBUCUMOCTH CHJIBI bubmuorexa [IOK

AmMriepa OT cuJibl TOKa'" WU
"OmnpeneneHre MarHUTHON
MHAYKIIMHA Ha OCHOBE U3MEPEHUS

https://m.edsoo.ru/fcae91e9



https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
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https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9

cuibl Ammnepa"

DuU3nyeCcKui MPaKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS

132 ANIEKTPOMArHUTHOW UHTYKLIUH'" HIIH https://m.edsoo.ru/c36658da
"OnpeneneHre HHIYKIUU
BHUXPEBOI'0 MarHUTHOTO MOJIS"
DuU3nyeCcKui MPaKTUKYM 110 TEME
"HccnenoBanue sBICHUs BuGmorexa LIOK

133 cavoMmAyiumn " witk "COopia https://m.edsoo.ru/b8fb6391
MOJIEH JIEKTPOMAarHUTHOTO
reneparopa"
dusnueckuil NpakKTUKYM 10 TeMe

134 "N3mepeHnue nepuojia cBOOOIHbBIX Bbu6mmoteka [JOK
KOJIcOAHH HUTSHOTO U TPYKHUHHOT'O https://m.edso0.ru/5d159d35
MasiTHUKOB"
Du3HUeCKUu IPAKTUKYM I10 TEME Bubmiorexa [IOK

135 Hpeobpasosanne sueprii & https://m.edsoo.ru/a28026bd
IPYXUHHOM MasiTHUKE"
Du3HUeCKU IPAKTUKYM I10 TEME
"HccnenoBanue NepeMEHHOTO TOKa
yepes3 MOoCIIEeJ0BATENbHO Bumorexa 1IOK

136 coenmliie KouAeHCATOp, https://m_eds00.ru/89dc2d90
KAaTyLIKy ¥ pe3ucTop’ min
"HccnenoBanue paboThl HCTOUHUKOB
CBE€Ta B LIETIH IIEPEMEHHOI0 TOKa"
Pu3n4eCcKuil IPAKTUKYM 110 TEME Bubmiorexa [IOK

137 "H3yueHie napameTpoB 3BYKOBOi https://m.edsoo.ru/b100661a
BOJTHBI"

138 ®u3nyecKkuil NPakKTUKYM II0 TEME bubmuoteka [IOK



https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
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139

140

141

142

143

"N3mepeHue nokasarens
MpEIOMIICHUA CTEeKIA" WIN
"[Tonyuenue n3o00pakeHHs B
CUCTEMeE U3 IJIOCKOTO 3epKaja U’
JUH3bI"

Pu3N4eCKu IPAKTUKYM 110 TEME
"HccneqoBanue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUSI OT BEILIeCTBA
(Ha mpuMepe KUAKUX JIMH3)" WiIn
"N3mepenue GOKyCHOTO pacCTOSHUS
pacceuBarouX JUH3"

Ou3nyeckuil MPakTUKYM 0 TEME
"Habmonenue nudpakimm,
uHTEephEPEHITNU U TOJIIPU3AIIIT
ceera"

Pu3nYeCcKuil TPAKTUKYM 110 TEME
"OnpeneneHne UMITyJIbCa U SHEPTUN
PENATUBUCTCKUX YacTHULL (T10
dororpadusaM TpeKkoB 3apsKEHHBIX
YaCTHI] B MArHUTHOM 110J1¢)"

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3mepenue nocrosHHoi [nanka Ha
OCHOBE HCCIIEIOBAaHUS
doroapdexra" nm "MccnenoBanue
3aBHCHUMOCTH CHUJIBI TOKA Yepe3
CBETOJIMO]T OT HaNpsKeHUs"
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue cuekTpa
pa3peKEeHHOro0 aTOMapHOTO

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

bubmuoreka [IOK
https://m.edsoo.ru/b879fb3f

bubmuoreka [{OK
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 U3MEPEHUE NTOCTOSTHHOU
PunGepra"

144

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue paiiOakKTUBHOTO
¢doHa ¢ UCTIOTB30BaHUEM
nosumerpa" uinm "U3ydyenue
MOTrJIoUIeHHs OeTa-uyacTHI]
aTrOMUHHEM"

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

145

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"Habroenus 3BE€31HOTO Heba
HEBOOPYKEHHBIM I'TIa30M C
HCIIOJIb30BAHUEM KOMIBIOTEPHBIX
MIPUJIOKEHUH JIJIs1 OITpeACIICHUs
MOJI0XKEHUS HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE
co3Be3iusi CeBepHOro Moyynapus u
spkue 38€361" win "HabmroaeHus B
tesieckon JIyHbl, MJIaHET,
TYMaHHOCTEH 1 3BE3HBIX
CKoruieHui"

bubmuoreka [{OK
https://m.edso0.ru/1072021e

146

O00011eHNEe U CUCTEMATU3ALIS
3HaHui. Poib pu3uku 1 acTpoHOMUM
B 9KOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIMATBHON U
ITHYECKOH cepax NesTeTbHOCTH
YyesnoBeKa

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

147

O00011eHNEe U CUCTEMATU3ALIS
3HaHui. Ponb 1 MecTo pu3uku u
ACTPOHOMHUH B COBPEMEHHOM

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

O000111eHrE U CUCTEMATU3 AL

3Hanuil. Pose ¢pu3ndeckoi Teopun B

(dbopMHpOBaHUY MIPEICTABICHUH O
¢du3nueckoil kKapTHHE MHpa, MECTO

bubnunoreka LIOK

148 (u3rUYECKOit KapTUHBI MUPA B https://m.edsoo.ru/e7d400f4
00IIIeM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
IIPEJICTABICHUI O MPUPOJIC
149 O06o001IeHe U CUCTEMaTH3als bubnnorexa [IOK
3Hanui o reme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O000I11IeHNE U CUCTEMATU3AIUS bu6nmorexa LIOK
3Hanuil o reme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O000I11IeHNE U CUCTEMATU3AIUS bu6nmorexa LIOK
3HaHMi 110 TeMe "/luHamuka" https://m.edsoo.ru/2dfbafcs
O0o001mIeHNEe U CHCTEMaTH3aITHSs
152 3HaHI/II; o teMe "CraTuka TEGpI[OFO bubmmorexa [OK
| https://m.edsoo.ru/3cca482e
Tela
O0o00mIeHNEe U CHCTEMaTH3aITHSs
153 3HaHI/IH”1i 1o TeMe "3aKOHBI ) bubmmorexa LTOK
| https://m.edsoo.ru/32a4d1a0
COXPAHCHUS B MEXaHHUKE
O06o0mIeHre U cucTeMaTr3aIus
3HaHUH 1Mo TeMe "OCHOBBI bubnunorexa LIOK
154 .
MOJICKYJIIPHO-KUHETUIECKOM https://m.edsoo.ru/ed440ca8
Teopun"
O6o6uuleHI/Ie M CUCTEMATHU3AINS BuGmorexa OK
155 3HaHMUU 110 TeMe "TepMoauHaMuKa.

TenmoBeie MaIuHbL"

https://m.edsoo.ru/c63f7¢c10
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O06o001IeHNEe U CHCTeMAaTH3aIINS
3HaHUU 1O TeMe "ArperaTHbie

bu6nmoreka [IOK

156
cocTostHUS BeuecTa. @a3oBbIe https://m.edsoo.ru/1d36b5b1
nepexoanl"
0000
157 wasmii mo newe "merrpucaxoe BuGanorexa 10K
" P https://m.edsoo.ru/3bf0def9
oJe
00600
158 | anarari no rewe "Tloerommmest BuGanorexa 10K
. https://m.edsoo.ru/71453ee6
IIEKTPUICCKUI TOK
0000
159 3Ha(1)ml;e:: :eiz%'?sr; ZHSZ?J:II:HHLIX bubnorexa [IOK
| p https://m.edsoo.ru/3d40077a
cpenax
160 O000I11IeHNE U CUCTEMATU3AIUS bu6nmorexa LIOK
3HaHHu# o Teme "MarauTtHoe mose" https://m.edsoo.ru/3b4c06ae
P I . 0000
161 c;ﬁgxﬁz pzz 3Ha}(1)1/11;1H zzizge bubmmorexa OK
" B " https://m.edsoo.ru/053e2248
DNeKTpOMarHuTHasE UHAYKIIHS
o | e e
ACTEeMAaTU3alMs 3HAHUH 110 TEM
; B . https://m.eds00.ru/d6310bfd
MexaHudeckue Kojieoanus
16 | cnerowntoann ot o moe BuGaworexa 10K
: B g https://m.edsoo.ru/5e2bb83d
DneKTpOMarHuTHBIC KOJIeOaHMUs
PesepBurlit ypok. O0001IeHHE U
164 CHCTEMAaTHU3aLMS 3HAHUH T10 TEME bubmuoreka [{OK

"MexaHUYECKHE U
AJIIEKTPOMArHUTHBIE BOJIHBI"

https://m.edsoo.ru/96a7a2dd
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PesepBHeiit ypok. O600mIeHNE U

bubnunorexa LIOK

165 CUCTEMATH3ALNA 3HAHUH 110 TEME 1 https://m.eds0o.ru/52ad1603
"Ontuka"
PesepBHblil ypok. O000IICHUE 1
166 CI/ICTEMaTI/ISZII_:I/ISI :«:HaHI/H;l 110 TEME 1 bubmorexa HOK
https://m.edsoo.ru/5bec1c65
"OcnHosbsl CTO"
PezepBHbIil ypok. O6001ICHNE H
167 CHCTEMAaTH3aIUs 3HaHUN 110 TEME 1 bubnunoreka LIOK
"KopmycKyJisipHO-BOJHOBOI https://m.edsoo.ru/f7¢59d38
nyanu3m"”
PesepBubiit ypok. O6001IEHNE 1
168 CI/ICTEM&TI/ISZEI/I)I 3HaHI/II;IH 10 TEME 1 bubmmorexa [IOK
https://m.edsoo.ru/1f511654
"®dwuszuka aroma"
PesepBusiit ypok. O6o0mieHue u
169 CHCTEMAaTU3aLMS 3HAHUH T10 TEME 1 bubnuoreka [{OK
"dwu3rKa aTOMHOTO S7Ipa U https://m.eds00.ru/905c5ce0
3JI€EMEHTapHBIX YaCTUILL"
PeseprHbIil ypok. O6001IEHNE 1
170 CI/ICTEMaTmZIle;I 3HaHI/II;IH 0 TEME 1 bubmorexa HOK
https://m.edsoo.ru/2bffb94c
"OnemeHTh! acTpodu3uku”
OBUIEE KOJIMYECTBO YACOB I10 170 16

[TPOT'PAMME
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

- Msikumes I'. 51 . @usuka 10 knacc: yueOHUK 1t 0011e00pa3oBaTeIbHBIX OpTaHH3aIHiA:
6a30Bblif 1 yriryonennsiii yposau/ I'. SI. Mskumes, b. b. Byxosues, H. H. Cotckuii — M. :
IIpocsemenue

- Msikumes I'. 51 . @usuka 11 knacc: yueOHUK 151 0011e00pa30BaTeIbHBIX OpraHU3aIuii:
0a3oBblif 1 yriryonennsiii yposau/ I'. SI. Msakumes, b. b. Byxosues, B. M. Uapyrun — M. :

IIpoceemenue

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bu6mmoreka [{OK
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