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TlosicHuTEIBLHAS 3aIIHCKA

[IporpamMmma mo ¢u3MKe Ha YpPOBHE CpeaHero odOmiero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE IMOJIOXKEHHI M TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pazoBaTEIbHOMN
nporpammel, mnpeactaBieHHBIX B OI'OC COO, a Ttakke ¢ yuéroM (denepanbHO padoueit
nporpamMMbl BocriuTanus W KoHnenuuu mnpenonaBaHus ydeOHOro mnpeamera «®Du3uka» B
oOpa3oBaTenbHbIX opraHuzauusax Poccuiickoit ®enepauuy, pean3ylOIUX OCHOBHBIE
o0pa3oBaTelibHbIE IPOTPAMMBI.

[Iporpamma 1o ¢Qusuke ompenenser o0sA3aTeIbHOE MPEIMETHOE COAEpIKaHUE,
YCTAHABJIMBAET PEKOMEH]IyEMYIO IOCJIE0BAaTEIIbHOCTh M3YyUEHHUS TEM U Pa3JesioB y4eOHOTro
npeaMera ¢ y4€ToOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH, JIOTUKH Y4eOHOTO
mpolecca, BO3PAcTHBIX OcOOeHHOCTeH oOywarommxcs. [Iporpamma 1o ¢usuke npaér
MPEJICTAaBICHUE O LEJSIX, COJACP)KAHUM, OOIIel cTpaTeruu oOydeHUs, BOCIIUTAHUS U Pa3BUTHUS
o0yyaromuxcs cpeacTBaMu yuebHoro npenmera «Pusnka» Ha yriryOJaéHHOM ypOBHE.

N3yuyenne kypca ¢(usuku yriiyoa€HHOro YpOBHSI NO3BOJIAET pealn30BaTh 3aJaud
npodecCHOHANbHOM OpPHEHTAllMK, HANpPaBICHO Ha CO3JaHHE YCIOBUW JUISl MPOSBICHUS CBOUX
UHTEJJICKTyallbHBIX Y TBOPYECKHUX CHOCOOHOCTEH KaXIbIM OOYYaroIIMMCS, KOTOpPbIE
HEOOXOMUMBI Il TPOJOJDKEHUST O00pa3oBaHMs B OpPraHU3alUsaX MNpoecCHOHATHLHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIUATEHOCTSIM.

B mporpamme mo ¢usmke ompenenstorcs IUIaHUPyEMble Pe3ylbTaThl OCBOCHUS Kypca
¢u3uKku Ha YypOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeaAMETHBIE,
npeaMeTHbIE (Ha yrimyOn€éHHOM ypoBHeE). HaydHO-MeToH0I0THuecKo OCHOBOM sl pa3paboTKu
TpeOOBaHUH K JMYHOCTHBIM, METAlPeIMETHBIM U TMPEIMETHBIM pe3yibTaTaM O0yYaroIIuXCs,
OCBOMBIIUX MPOrpaMMy 1o (U3MKE HA YPOBHE CPEeJHEro 001Iero oopazoBaHus Ha yriayOoJIEHHOM
YPOBHE, SIBJISIETCS] CHCTEMHO-/1€TEIbHOCTHBIN MOAXO/.

[Tporpamma no (pu3smKe BKIIIOYAET:

IUTAHUPYEMBbIE Pe3yJbTaThl OCBOEHHUS Kypca (U3MKU Ha YIriIyOJEHHOM ypOBHE, B TOM
YHClie IPeIMETHbIE PE3YJIbTaThl IO rojilaM 00yUeHus;

coJiepkaHue yueOHoro npeamera « PU3uKkay mo rogam o0ydeHHsL.

[Iporpamma mo ¢u3NKe HMeeT NPUMEPHBIA XapakTep U MOXKET OBbITh HCIOJIb30BaHA
YUUTEISIMU (QU3UKH JUTSI COCTABJICHHUS] CBOMX PA0OUYUX MPOTPAMM.

[lporpamMa 1O (QU3MKE HE CKOBBIBAET TBOPUYECKYIO WHHUIIMATHUBY YUYHUTEICH U
OPEOCTAaBISAET BO3MOXKHOCTH JUISI pealu3allii  Pa3IMYHBIX METOJWYECKUX TOIXOJ0B K
npenojiaBaHuio (U3UKKM Ha YIIIyOJIEHHOM YPOBHE NPU YCIOBHHM COXpPaHEHUs 00s3aTesIbHON
YacTH COJIEpP KaHUA Kypca.

®u3rka Kak Hayka o HanOoJjee O0IIKX 3aKOHAX MPUPObI, BEICTyIas B KauecTBe y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIECTBEHHBIH BKJIJ B CHCTEMY 3HAHUH 00 OKpY’KalOIIeM MHDE.
[IkonbHBIA Kypc QHU3MKH — CHCTEMOOOPA3YIOUIMM Uil €CTeCTBEHHO-HAYYHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH, N3y4aeMbIX
XuMUen, Ouonoruel, pusnyeckoi reorpadueir m acTpoHoMuen. Mcmonb30BaHUE W aKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM OMpEeAeHIO XapakTep M OypHOe pa3BUTHE pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAHCIOPTa, OCBOSHHUS KOCMOCA, IIOJYyYEHHs] HOBBIX
MaTepHaJioB C 3aJaHHBIMH CBOWCTBamMH. M3yueHune ¢GU3MKM BHOCUT OCHOBHOM BKJIaa B
(GbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa oOOydJaromierocs, B (GopMHUpOBaHUE
YMEHHI MPUMEHATh HAYYHBIN METOJ MIO3HAHUS TIPU BHITIOJTHEHUH UMY YU4€OHBIX HCCIICTIOBAHUM.



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 SBIISETCS JIOTUUECKU 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
BOKpYT (pu3mueckux teopuil. Bemymmm B Kypce siBisiercss (OpMUpPOBAHHE IMPEICTaBICHUH O
CTPYKTYPHBIX YPOBHSAX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIolIb30BaHUE T'yMaHUTapHOTO
noTeHnuana (U3NIeCKOil HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU IIPOoOIeMaMH.

Hoea npuknaonoi nanpaenennocmu. Kypc ¢usuku  yriayOGi€HHOrO  ypoOBHS
IperonaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHHYECKHUX M TEXHOJIOTMYECKUX MPUI0KEHUH
U3yYEHHBIX TEOpUi 1 3aKOHOB. IIpy 3TOM paccMaTpuBarOTCS Ha YpOBHE OOMIMX MPEICTABICHHNA
¥ COBPEMEHHBIE TEXHUYECKHE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercs IMOCPEICTBOM BBEACHUS HIEMEHTOB COJAEpKaHMs,
HOCBALIEHHBIX 3KOJIOI'MYECKUM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTHH, a TaKkKe 00CyKACHUs po0IeM palnoOHAIBLHOTO PUPOIOTIONB30BAHUS 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 JAeWCTBYIOLIEro (axrtopa
yuebHoro mpouecca. [lng yrayOn€HHOro YpoOBHS — 3TO CHUCTEMa CaMOCTOSITEIbHOIO
YUEHHUYECKOr0 SKCIEPUMEHTa, BKIIOYAIOMIET0 (PPOHTAIbHBIE YYEHHYECKHE OIbITHl IpHU
U3y4YeHUM HOBOTO MaTepuasa, JiaboparopHbele paOoTbl M 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 mHTerpanus 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 MOIIAaroBOi HHCTPYKITHH.

B nporpamme no ¢usuke cucrema yueHHYECKOT0 SKCHEPUMEHTA, Ja00paTOPHBIX paboT U
NpaKkTUKyMa MpecTaBleHa €AUHBIM NepeyHeM. BoIOop TeMaTuKH ISl 3TUX BHJIOB YUYEHHUYECKHX
MPAKTUYECKUX PabOT OCYyIIECTBISETCS YYaCTHHUKAMU 00pa3oBaTeNIbHOTO Ipolecca MCXOAS U3
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 pasziena Kypca, Tak M MHTErpupys IpUMEHEHHE 3HAHUM U3 pa3HbIX pasznenoB. s
Ka4eCTBEHHBIX 3a/ad IMPHOPUTETOM SBJSIIOTCA 3aJaHus Ha OOBsCHEHUe/NpeacKa3aHue
NpOTeKaHUs (U3UYECKUX SBJICHUN M MPOLIECCOB B OKPYKAIOWIEH XKHU3HH, TpeOyromue BhIOOpa
¢bu3nveckoil Moenu Ui CUTyalluy MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBanusmu PI'OC COO k MarepuaabHO-TEXHHUUYECKOMY
o0ecreyeHnI0 y4eOHOro mpouecca Kype (Gpu3uku yriayOi€HHOro ypOBHS Ha YPOBHE CPEIHEro
oOuiero o0Opa3oBaHMs JOJDKEH M3ydyaThCsl B YCIOBHUSX IPEAMETHOro KaOuHeTa. 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.

JlemoHCTpanoHHOE 000OpynoBaHue (OPMHUPYETCS B COOTBETCTBUHM C MPHHLIUIIOM
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
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM AHAJOTOBBIX M IU(PPOBBIX MPUOOPOB, 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 TIPEICTABICHUNH O BO3MOXHBIX cdepax Oyaymell mnpodeccuoHanbHON
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 00IIero 00pa3oBaHus:

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

dbopMHEpoBaHUE YMEHUH PUMEHSITh TEOPETHUECKUE 3HAHUS TSI OOBSICHEHUST (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
YCIIOBUSIM 33J]aui, B TOM YHCIIE 33]1a4 HHKEHEPHOTO XapaKTepa;

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

OBJIQICHUE METOJaMHU CAMOCTOSITEIbHOIO IUIAHUPOBAHMS M MPOBEAEHUS (U3NYECKHX
SKCHEPUMEHTOB, aHalIW3a W MHTEpIpeTauuy WHGPOpMalUU, ONpPEAETCHHUs IOCTOBEPHOCTH
MOJIyYEHHOTO pe3yJIbTara;

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



pa3BUTHE UHTEPEca K chepam npodhecCHOHATBLHOM IS TEIIBHOCTH, CBSI3aHHON ¢ (DU3UKOM.

B coorBerctBun ¢ TpeboBanusiMu DPI'OC COO yrnyOn€éHHBIA ypOBEHb H3YyYEHUS
yaeOHOro mnpenmera «®Dus3mka» HAa YpPOBHE CpEIHEro oO0Imero oOpa3oBaHUs BBIOMpPACTCS
00y4JarmuMuUCs, TIAHUPYIOUIMMH TPOJOJDKEHHE 00pa3oBaHMs IO CIEHUaIbHOCTAM (U3HUKO-
TEXHUUYECKOTO MpOouIs.

Ha usyuenne gusuku (yriayOn€HHBIN YPOBEHB) HA YPOBHE CPEIHETO OOIIET0 00pa30BaHUS
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.



l.Conep:xanue yueoHoro npeamera « Dusuka

10 KJIACC

Paznen 1. Hayunblii MeTO MO3HAHUSA PUPO/bI.

Ouznka — (yHIaMeHTalbHas Hayka o mpupoje. HaydyHblii MeTOJ MO3HAHHUS M METOMAbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCIIepUMEHT U TeOpus B Mpolecce Mo3HaHUs Npupoabl. Habmrogenne u sKCriepuMenT B
buzuke.

CrniocoObl u3mepeHus: GU3NYECKUX BEIWYMH (QHAJIOTOBbIE W IU(GPOBBIE U3MEPUTEIbHBIC
puOOpPbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[MorpemnocTu u3MepeHuit pu3nuecKux BeIUIrH (a0COTIOTHAS U OTHOCUTEIbHAS).

MonenupoBanue (GpU3MUECKUX SIBICHUN M MPOLIECCOB (MaTepuanbHas TOYKa, aOCOIIOTHO
TBEPAOE TeI0, UIeaTbHAasl )KUKOCTh, HJICAbHBIN T'a3, TOUeUHbIN 3apsan). [ unoreza. ®uznueckuit
3aKOH, I'PaHULIbl €r0 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Ponp u mecto ¢usuku B (HopMHpPOBaHMM COBPEMEHHOM HaydyHOH KapTUHBI MUpa, B
MPAKTUYECKOHN JEITeIbHOCTH JIIOICH.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomut, nPAKMUKYM.

W3mepeHne cuiibl TOKa M HampsyKEHUST B LENM I[OCTOSIHHOIO TOKa HpPHU IMOMOILU
AQHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HakoMcTBO ¢ UppoBoil maboparopueil no ¢usmke. Ilpumepsl n3mepeHust GU3NIECKUX
BEJIMYMH IIPU MTOMOIIN KOMIIBIOTEPHBIX JaTYHKOB.

Pa3nes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABuxkeHHE. OTHOCUTEIBHOCTH MEXaHWYEeCKOro JBHkeHus. Cucrema
OTCUY€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Panuyc-BekTop MaTepuanbHOM TOUYKM, €ro IMPOEKIUHM Ha OCH CHCTEMbl KOOpPJIWHAT.
Tpaexropus.

[Tepememnienue, CKOpOCTh (CpeAHssI CKOPOCTh, MIHOBEHHas CKOPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, MX MPOEKIMH Ha OCH CUCTEMBbl KoopauHAT. ClokeHue nepeMenieHuil u
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKEHHE. 3aBUCUMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHHUS U MYTH MaTepUuaTbHONH TOUYKH OT BPEMEHH U UX TpadUKU.

CBobOomHoe mazeHue. YcKopeHue cBOOOTHOTO majeHus. J[BrkeHue Tena, OpOIeHHOTO
MOJ1 YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHHSI MaTepUaIbHON TOUKU
OT BpEMEHH U UX TpauKu.

KpuBonuneiinoe aBuxenue. JBuxeHne MaTepuaibHOM TOYKU 110 OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. Ilepwon m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeslbHOE (TaHTeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.

TexHuyeckue yCTpPOHCTBA M TEXHOJOTMYECKHE MPOLECCHl: CHHAOMETp, JABHKEHHE
CHapsI0B, LIETIHBIE, IeCTepEHYAThIC U peMEHHBIE NTepeIadn, CKOPOCTHBIE JTU(THI.

Hemoncmpayuu.

Monenb cucteMbl 0TCUéTa, MIUTIOCTPALUS KUHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.

CrocoOBI UCCIIENOBAHUS IBUKECHUN.



NnnrocTpanus npeieapHoro nepexoaa 1 U3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanue IBUKEHHI C UCTIOIb30BAHMEM MEXaHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

HamnpaBnenue CKOpocTH Npu ABUKEHUHU IO OKPYKHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHHME TyTeH, TPAGKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomot, npaKmuKym.

N3y4yeHne HepaBHOMEPHOI'O ABUKEHHUS C LIENbIO OIIPEIEICHHUS] MTHOBEHHOM CKOPOCTH.

N3mepenne yCKOpeHUST TIpU MPSAMOJIUHEHHOM PAaBHOYCKOPEHHOM JBIDKEHHUHM 10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne ycKopeHHsl CBOOOIHOTO MmajieHus (PEKOMEHIOBAHO HCIOJIb30BaHNEe U(DPOBO
nabopaTopun).

W3ydeHue nBukKEHHs Tea, OPOLICHHOTO FOpU30HTaNbHO. [IpoBepka rumoTe3sl o mpsiMon
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXIY JAIBHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TENA.

N3ydeHue qBUKEHUS TeJa 10 OKPY>KHOCTH € ITOCTOSIHHOM 110 MOAYJIF0 CKOPOCTHIO.

HccnenoBanue 3aBUCHMOCTH TE€PHOAA OOpaIIeHUs KOHHMYECKOTO MAasTHHKA OT €ro
apamMeTpoB.

Tema 2. /lunamuxa.

Ilepseiit 3akoH Hprorona. MHepunanbHbie cucteMsl oTcuéTa. [IpruHIMI OTHOCHTEIBHOCTH
["anunes. HeunepunanabHble CUCTEMBI OTCUETA (ONIpEAETICHUE, IPUMEDPHI).

Macca Tena. Cuna. [IpuHuun cynepno3unuu Cuil.

Bropoii 3akoH HeroTOHA 1711 MarepraibHON TOUKHU.

Tperwnit 3akoH HproTOHA 17151 MaTEpHAIIBHBIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cuna TsoKecTH. 3aBHCHMOCTh YCKOPEHHMsI CBOOOJAHOTO TaJEHHsS OT BBICOTHI Hal
MOBEPXHOCTHIO IUJIAHETHI M OT reorpaduueckoil mupoTel. J[BrkeHHe HEOECHBIX TNl M HUX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocmMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, IBHXyIIErocs ¢ yCKOPEHUEM.

Cuna tpenusa. Cyxoe Tpenue. Cusia TpeHUsT CKOJbXKEHUS M CHJIa TPEHUS IOKOS.
Koadduiment tpenus. Cunia cOnpoTUBIECHUS MPU ABMKEHUU Tella B JKMIKOCTH WU Tase, e€
3aBHCHUMOCTH OT CKOPOCTH OTHOCUTEJIBHOTO JABHIKEHUS.

Hasnenue. 'unpocrarnueckoe nasnenue. Cuia Apxumena.

TexHuueckue yCTpPOHWCTBA M TEXHOJOTMYECKUE MPOLECCHl: MOALIMIIHUKY, JABUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGnronenne nBuKeHUs TE B MHEPIHAIBHBIX M HEMHEPIUATBHBIX CHCTEMAaX OTCUETA.

[IprHIMIT OTHOCUTEIBHOCTH.

Kauenune nByX HMJIMHIPOB WJIM WIApPOB Pa3HOM MacChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEMHEPIUAIBHOW CUCTEMBI OTCUETA.

CpaBHEHHME PABHOIECUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CUJI C IPOU3BEACHUEM MAacChl TEa
Ha €ro yCKOPEHUE B MHEPLUAIBHONU CUCTEME OTCUETA.

PaBeHCTBO cuIl, BOSHUKAIOIIMX B PE3yIbTaTe B3aUMOECHCTBUS TEIl.

N3MmepeHne macc 1o B3auMOJICUCTBUIO.



HesecomocTs.

Bec tena mpu yCKOpEHHOM ITOABEME U NTAJICHUH.

[{eHTpOoOE)KHBIC MEXaHU3MBI.

CpaBHeHuE CUII TPEHUS IIOKOsI, KAUYEHUS U CKOJIbKCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKmuKym.

W3mepenune paBHOJCHCTBYIOIIEH CHUJI TP IBMYKEHUH OpyCKa 110 HAKIIOHHOM TIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBIKEHHS Opycka I0 HaKIOHHOH
IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €T0 MACCHI.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HHUKAIOIIMX B IPYKMHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

N3ydeHne qBUKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTBIO, IEPEKUHYTOM uepe3 JIErkui OJIoK.

N3mepenue ko3¢ uiienTa TpeHus o BEIMYUHE YIIIOBOro KO3 QHUIMEHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue [BWXKEHUS Opycka 10 HAKJIOHHOM IUIOCKOCTM C IEPEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3ydeHne NBUKEHUS IPy3a Ha BaJly C TDEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTesbHOE JIBUYKEHUE TBEPJOTO Tea.
MoOMEHT cuiibl OTHOCUTENBHO ocu BpaueHus. [lnedo cumbl. CrnoxeHue cuil, TPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnosus paBHOBECHS TBEPAOIO TEINA.

YcroitunBoe, HEYCTOMYHMBOE, O€3pa3InYHOE PABHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: KPOHIITENH, CTPOUTEIbHBIN
KpaH, pemeéryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKmuKym.

HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TeEJa, UMEIOLLETO OCh BPALCHUS.

KoHcTpynpoBaHye KpOHIITERHOB U PACYET CUIT YIIPYTOCTH.

N3yuenne yCTOWYMBOCTH TBEPAOTO TEJA, MMEIOIIETO IJIOMIA/b ONIOPHI.

Tema 4. 3akonvl cOXpaneHusn 6 MexaHukKe.

Nmnynbc mMaTepuanbHONW TOUYKH, CUCTEMBI MaTepUaibHbIX TodeK. LleHTp Macc cuctemsl
MaTepHalbHBIX TOYEK. Teopema O JBHKEHNUH LIEHTpa Macc.

Mty bC crItbl 1 N3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHMsI UMITyJIbCA.

PeakTuBHOE ABMXKEHUE.

MomeHT umIysnbca MaTepuaibHOM TOYKH. IIpencraBieHHe O COXpaHEHUM MOMEHTa
VMITYJIbCa B EHTPAIBHBIX MOJIAX.

Pabora cunpl Ha ManoM M Ha KOHEYHOM nepemerieHuu. ['paduueckoe mpeacraBieHue
paboThI CHITHIL.

MoIHOCTB CHITBI.

Kunetndeckast 2Hepruss MaTepHabHOM TOYKH. Teopema 00 M3MEHEHHUH KHHETHYECKON
SHEPIrUH MATEPUATILHON TOYKH.

IToreHnManbpHBIE M HEMOTEHIMANbHBIE cuibl. [loTeHnmanbHas sHeprus. [loTeHuuanpHas
SHeprus ynpyro neopMHUpPOBaHHOM HpykuHBL. [loTeHIManbHas 3HEPrusl Tesia B OJAHOPOIHOM



IPaBUTAlMOHHOM Mosne. [loTeHnuanbHas dHeprus Teina B TPaBUTAMOHHOM I10JIE OZHOPOJHOTO
n1apa (BHyTpH U BHe 11apa). Bropas kocMudeckas ckopocTb. TpeTbst KOCMUYECKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHUJI C M3MEHEHHEM MEXaHHMYECKOW IHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKON YHEPIUH.

VYopyrue u Heynpyrue CTOJIKHOBEHMSL.

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 3Hepruu pyu cBOOOTHOM Ha/ICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomol, npaKmuKym.

N3mepenne umiryiibea Tea o TOpMO3HOMY ITyTH.

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

CpaBHeHUE U3MEHEHNS UMITYJIbCA TENA C UMITYJIbCOM CHUJIBL.

HccenenoBanue CoOXpaHeHUs UMITYJIbCa PHA YIPYTOM B3aUMOJEHCTBHH.

N3mepeHre KHHETUYECKOM YHEPTUHN Teja 0 TOPMO3HOMY ITyTH.

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

Onpenenenne paboOThl CHIIBI TPEHUS MPH IBUKEHUH TeJla 10 HAaKJIOHHON MIOCKOCTH.

Paznen 3. Moaekyasipuasi pu3suka u TePpMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOU MeopUU.

OCHOBHBIE TOJIOKEHMSI MoOJIeKyJIapHO-KuHeTnyecko 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 crocoObl e€ u3mepenus. lllkama Temmepatyp
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 temmneparyp KensBuna). 3akon [lanprona. M3ompomeccsl B HII€albHOM Ta3ze C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHre U30IPOILIECCOB: N30TEpMa,
u30Xx0pa, n3obapa.

CBs3p MeEXIy /JaBI€HUEM U CpeAHEM KHHETUYECKOW HSHEpPruel MOCTYNaTeIbHOro
TEIUIOBOTO [JBM)KEHUS MOJIEKYJ HACaIbHOTO Ta3a (OCHOBHOE YpPaBHEHHME MOJIEKYJISIPHO-
KWHETHUUYECKON TEOPUHU UJICANIBHOTO rasa).

CBs3p  aOCOJIIOTHOW  TeMmIepaTypbl TEPMOJMHAMHYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOW DHEPrueH MoCTyNnaTeIbHOr0 TEIIOBOTO ABUKEHUS €€ YaCTHLI.



TexHuyeckue yCTpoiCTBA U TEXHOJIOTMYECKHE TPOIECCHl: TEPMOMETp, OapoMeTp,
IIOJIyYEHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu nBUKEHUS YaCTUL BELIECTBA.

Monenb OpOyHOBCKOTO TBUKEHHUS.

Buneoponuk ¢ 3anucbio peajbHOro OpOyHOBCKOT'O IBUYKEHUSI.

Juddysus xumkocTen.

Mognens onbiTa lllTepHa.

[IpuTskeHne 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 u30TEpMHUECKOro Tporiecca (PEKOMEHIOBAaHO HCIONb30BaHUE IH(PPOBOI
nabopaTopun).

N3yueHune n30X0pHOTro Impolecca.

N3ydenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSIHMUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepMoguHamuueckast (TH) CHUCTEMA. 3ajaHve ~ BHEHNIHUX  YCJIOBUM  JUIs
TEPMOJMHAMUYECKOM CcUCTeMbl. BHemHume w  BHyTpeHHue napamerpsl. Ilapamerpsl
TEPMOJMHAMUYECKON CUCTEMBI KaK CPEJIHHME 3HAYEHUs BEIMYMH, ONHCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM ypPOBHE.

Hynesoe Havano TepMoanHaMuku. CaMONpOU3BOJIbHAS PeaKcalus TEPMOINHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogens uAcalbHOrO Tra3a B TEPMOJAMHAMHUKE — CHCTEMAa YpPAaBHEHUM: YypaBHEHUE
MenneneeBa—KuanelipoHa U BbIpaXeHHE [UIsl BHYTPEHHEW SHEPruu. Y CJIOBHs NPUMEHUMOCTU
OTOW MOJENN: HM3Kasg KOHLEHTPAlUs YacTUll, BBICOKME TeMIlepaTypsl. BrlpakeHue nais
BHYTPEHHEHN YHEPTUU OJHOATOMHOTO UACAIBHOTO ra3a.

KBazucrarnueckue 1 HECTATHYECKUE MPOLIECCHI.

OnemeHTapHas paboTa B TepMoJIMHaMuKe. Boruncienue paboTsl 1o rpaduky mporecca Ha
pV-nuarpamme.

Temonepenaya kak crnoco0 HW3MEHEHHUS BHYTPEHHEH OHHEPruM TepMOJUHAMUYECKOU
cucTtembl 06e3 coBepieHus padoTsl. KoHBEKIUs, TEMIONPOBOIHOCTD, U3TyUCHHE.

KonnuectBo Ttemnorsl. TemnoéMkocTh Tena. YaenbHass M MOJSpPHas TEIUIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeEIUIOTa CropaHus ToIuIMBa. Pacuér kommyecTsa
TEIUIOTHI IIpH Teruionepenade. [lonstie 06 aquadbatHoM mpoiiecce.

[lepBbiii 3ak0H TepMoauHaAMUKU. BHyTpeHHss sHeprus. KomuuecTtBo TemiaoTel U paborta
KaK MEpbl N3MEHEHUS BHYTPEHHEN SHEPTUH TEPMOAMHAMHUYECKON CUCTEMBI.

Bropoil 3akOH TEpMOAMHAMUKM [UIl PAaBHOBECHBIX IIPOLIECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOIMHAMHUYECKON CHUCTEMbl MPOXOIUT €AMHCTBEHHas aauadara.
AOcoroTHas TeMIiepaTypa.

BTopoil 3ak0H TepMOJMHAMMKHU JJI1 HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IEepeaaTh
TEIUIOTY OT OoJiee XONOMHOTO Telna K Oonee Harperomy Oe3 kommeHcanuu (Kmaysumyc).
HeoOpatumocTh 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 TEXHOJOTHMYECKHUE MPOLECCHI: XOJOAWIBHUK, KOHIUIIUOHED,
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 TEeMIIepaTypbl, UX HE3aBUCUMOCTb OT 00BbEMa 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 KOJICOAHWM YaCTHI[ BEIIECTBA KaK MPUYMHA TETUIOBOTO PACIIUPEHUS
Ten (Ha KAYeCTBEHHOM YPOBHE).

[TpeoOpa3zoBanue YHEPTHH B (PA30BBIX MEPEXOax.

YpaBHEeHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTspKeHHE. KodduiMeHT moBepXHOCTHOTO HaTshkeHUs. KanwmmispHbie
saBJeHUd. [{aBieHune moj MCKpUBIEHHON MOBEPXHOCThIO KUAKOoCTH. Dopmyna 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.

N3mepenune abCOMOTHOM BIaXKHOCTH BO3/1yXa M OLIEHKA Macchl IapoB B IOMEIIEHUH.

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 €€ MposABIICHUA. DJIEKTPUYECKUH 3apan. [[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 3JIEKTPUUECKHUE 3apbL.

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

[ToTeHIMaIbHOCTh 3NEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMANOB U HAIpSKEHHE.
[ToreHunanpHass  dHEprus  3apsga B dJeKkTpocraTuyeckoM — mone.  Ilorennman
IIEKTPOCTATUYECKOr0 Mouisd. CBsA3b HANpPsDKEHHOCTH MOJS M Pa3HOCTH IOTEHLIMAIOB UL
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJHOTO, TaK U HEOJHOPOJIHOTO).

[TpuHIMI CyneprO3UIIUH SJEKTPUUECKUX MOJEH.

[Tone Toueunoro 3apsina. Ilome paBHOMepHO 3apsbkeHHON cdepsl. Ilone paBHOMEpHO
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 3apsyKEHHOT0 KOHJEHCAaTopa.

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.

DnekTpocTaTHdecKast 3allnTa.

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, nabopamopnsvie padbomot, npaKmuKym.

OueHka cu1 B3auMOJCICTBUSA 3apsKEHHBIX TEll.

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

N3yueHue npoTekaHusi TOKa B LENHU, COAEPHKAIICH KOHAEHCAaTOp.

Pacnpenenenne pa3sHOCTH TOTEHIUANOB (HANPSOKEHHs) TMPH  MOCIEAOBATEIHHOM
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.

[locnenoBarenpHOE, NapajlIebHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacuér
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
(3aMKHYTO#) 2JIEKTPHUECKOM 1IenH. MOIIHOCTh UCTOYHHKA TOKa. KOpoTkoe 3aMbIKaHHe.

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 rajibBaHUYECKOI'O 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.

HccnenoBanue 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 CONPOTUBIICHUS 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 6 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 W MpPUMECHAash MPOBOAMMOCTH MOJIYIPOBOJIHUKOB.
CsaoticTBa p—Nn-nepexona. [lonynpoBoHUKOBBIE TPHOOPHI.

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

OneKTpuuecknii TOk B Tra3ax. (CaMOCTOATENbHBIM W HECAMOCTOSATEIBHBIN pa3psi.
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, OSJIEKTPOHHAsS
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTD 3JEKTPOJIUTOB.

3akoHsl 2nekTposinza dapanest.

HckpoBot pa3psa 1 NPpOBOAUMOCTb BO3IyXa.

CpaBHeHUE MPOBOIMMOCTH METAIJIOB U MOJIYIPOBOIHUKOB.

OaHOCTOPOHHSSA MPOBOMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKkmuxym.

Hab6nronenue anexTponusa.

W3mepenue 3apsia OJHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIICHUSI TEPMOPE3UCTOPA OT TEMIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JAUOJA.

Du3nYeCKHl MPAKTHKYM.

CniocoObl u3Mepenust (U3MYECKUX BEJIHYUH C HCIOIb30BAaHUEM aHAJIOTOBBIX U IU(PPOBBIX
U3MEPUTENIbHBIX TMPUOOPOB ¥ KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTeM. AOCOIIOTHBIE U
OTHOCUTEIIbHBIE  TOTPEIIHOCTH  W3MepeHud  ¢us3mueckux BenmuuuH. OIllGHKa TpaHUIl
MOTPEIIHOCTEH.



[IpoBeneHNE KOCBEHHBIX WM3MEpPEHUH, WCCICIOBAHUNA 3aBUCUMOCTEH  (U3HMYECKUX
BEJIMYMH, IIPOBEpPKA IMPEAJIOKEHHBIX T'MIIOTE3 (BBIOOP M3 pabOT, ONMCAHHBIX B TEMATHYECKHUX
pazzenax «Y4eHU4eCKU SKCIIEPUMEHT, TaOopaTOpHbIE pabOThI, MPAKTHKYM)).

MexnpeaMeTHbIe CBSI3H.

Uzyuenue kypca ¢pusuku yriryonéHHoro ypoBHs B 10 kiacce OCyLIECTBISIETCS ¢ YYETOM
COJIepKATENBHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20 NOZHAHUA:
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
HaTSHKEHUE U KallWJUIIPHbIE SIBJIEHUSI B IPUPOJIE, FIEKTPUUECKUE SIBJICHUSI B )KUBOM PUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MOoJIy4YeHue HaHOMAaTEPHUAJIOB, TEIJIOBBIE CBOMCTBA TBEPABIX TN, )KUJIKOCTEN U
ra3oB, JKUIKWE KPHUCTAUIbI, DJJIEKTPUYECKHE CBOMCTBA METAJIOB, 3JEKTPOIUTHYECKas
JUCCOLMAIus, TalbBaHUKA, 3JIEKTPOHHAs MUKPOCKOIIHS.

T'eozpaghusa: BnaxxHOCTb BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHue IBUKEHUN C UCIIOIb30BaHUEM MEXaHU3MOB, YUET CyXOro U
KUJAKOTO TPEHHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKIMM (KPOHIUTEWH, peméryaTbie
KOHCTPYKLIMH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHUS] MEXAaHUKH B TEXHUKE (TUPOCKOI, BOJOMET
U JIpyrue), IBUraTellb BHYTPEHHEro CropaHus, napoBas TypOHHA, OBITOBOH XOJIOAWJIBbHUK,
KOHIWIIMOHEP, TEXHOJOTMU IIOJIy4eHHs COBPEMEHHBIX MAaTepUajgoB, B TOM  4YHUCIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHYecKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, ra30pa3psIHbIE JTAMIIBI, TOIYITPOBOAHUKOBBIE IPUOOPHIL, FalIbBaHUKA.

11 KUIIACC

Paznea 4. diiekTpoguHaMuUKAa.

Tema 4. Maznummnoe none.

B3aumozelicTBue MOCTOSHHBIX MarHUTOB M NPOBOJHUKOB C TOKOM. MarHutHoe molie.
Bekrop marauTHOM MHAYKUMH. [IpUHIMI Cyneprio3uMy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHOU
WHAYKIIHU.

MaruutHoe 1ojie IPOBOJHMKA C TOKOM (IIPSIMOTO MPOBOJHHUKA, KAaTyIIKH M KPYTOBOI'O
BUTKa). OnbIT Dpcrena.

Cuna Amnepa, €€ HanpaBJIEHUE U MOYJIb.

Cuna JlopeHma, €€ HampaBieHHE WU MOIYJb. JI[BUXKEHHE 3apsyKEHHOW 4YacTHUIbl B
OJIHOPOJTHOM MarHuTHOM moje. PaGora cumsr JlopeHiia.

MaruutHoe nosze B BeuecTse. deppoMarHeTUKH, napa- U IMaMarHeTUKH.



TexHudeckue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MPUMEHEHHE IOCTOSIHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOHM, YCKOpUTEIN
3JIEMEHTAPHBIX YaCTHULI.

Hemoncmpayuu.

Kaptuna nauHMI WHAYKIMM MarHUTHOTO TIOJI TOJOCOBOTO U MOJKOBOOOPa3HOIO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa nuHUN MarHUTHOW MHIAYKUUU TOJS JJIUHHOTO IIPSAMOrO 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 MEKTPOU3ZMEPUTENBHOTO TPUOOPa MATHUTOSTIEKTPUUECKON 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. [loTok BekTopa MarHuTHOM MHAyKuuu. C
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 caMOMHAYKIMU OT CKOPOCTH M3MEHEHMS CHJIbI TOKA B
LEMH.

Yuenuueckuii sxkcnepumenm, nabopamopmusvie padbomoi, npaKmuKym.

HccenenoBanue siBIEHUS 2IEKTPOMATHUTHON UHAYKIUH.

OnpeneneHne NHAYKIMY BUXPEBOIO MarHUTHOT'O TIOJIS.

HccnenoBaHue sBIEHUS CAMOUHTYKIUH.

COopka Mozenu 3JIEKTPOMAarHUTHOTO FeHepaTopa.



Pa3pen 5. Kojed6anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

KonebarenbHas cucrema. CBOOOAHBIE KOTEOAHMS.

['apmonnueckue  konebanus. KunHemaTmueckoe M JAMHAMHUYECKOE  OMMCAHUE.
DHepreTuyeckoe oOmnucaHue (3aKOH COXPAaHEHUS  MEXaHWYecKol sHepruum). BeiBon
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 xkonebanuii. I[lepnoa Manbx cBOOOAHBIX KOJIEOaHUI MaTEMAaTHYECKOTO
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 KoeOaHUsAX rpy3a Ha Mpy>KUHE.

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. dnexkmpomaznumnvle Konedanus.

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 UJICAIbHOM KOJIe0aTeIbHOM KOHTYPE.

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.



OKOJIOTUYECKHE PHUCKHU IIPU INPOU3BOJACTBE DJIEKTpPOdHEepruu. KynbTypa MCHOIB30BaHUSA
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKU3HHU.

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

Hemoncmpayuu.

CB0OOOIHBIE EKTPOMArHUTHBIE KOJIEOaHus.

3aBUCUMOCTh YaCTOTHI CBOOOJHBIX KOJIEOAHUN OT MHIYKTUBHOCTU U EMKOCTH KOHTYDA.

OcuusuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIIKX 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BrIHyX/1eHHBIE CHHYCOUITbHBIE KOJICOaHMS.

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 padomsol, 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(paKIIHsL.

[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 MHCTPYMEHTHI,
pamap, paauoONpUEMHHK, TeNeBU30p, aHTeHHa, TtenedoH, CBY-neub, ynbTpa3BykoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacrpoOCTPaHEHHUE TOMEPEYHBIX U MPOJOIBHBIX BOJH.

Kounebmromeecs Ten0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUIA.

HabmioneHue oTpaxeHus U NPeTOMICHUS MEXaHUUECKUX BOJIH.

Habmonenue narepdepeHnn 1 [uppakiind MEXaHUYECKHX BOJIH.

AKyCTUYECKUI PE30HAHC.



CBolicTBa yJIbTpa3ByKa U €ro MPUMEHEHHE.

HaGumronneHne cBsI3u I'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMUTYJA0H W YacTOTOMN
KOJICOaHUH.

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

Oo6napyxeHre HHPPAKPACHOTO U YIHTPA(UOIECTOBOTO U3ITyUSHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomst, npaKkmuxym.

W3yueHune napameTpoB 3ByKOBOW 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.

[Ipenomnenue cBera. 3akOHBI MpEIOMJICHHS CBeTa. AOCOJIOTHBIM IOKa3aTelb
npesnoMieHuss. OTHOCUTENbHBIA MOKa3aTelnb mpeaomiieHus. [locTOSHCTBO 4acTOThl CBeTa U
COOTHOUIEHUE JIIMH BOJIH MPU NEPEXOJE MOHOXPOMATHYECKOTO CBETa Yepe3 I'paHully pasjeiia
JIBYX ONTUYECKHUX CPEJI.

Xon nyueit B mpusme. ucnepeust ceera. ClioxkHBIH cocTaB Oenoro cera. LlBer.

[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 MOKa3aTess MPeIoMIICHHS.

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 CHUCTEMaXx.

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

[Ipenenbl npUMEHUMOCTH T€OMETPUUECKOMN ONITHUKH.

BonmnoBas ontuka. WHrepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaONIOZICHUSI MaKCHMYMOB W MHHUMYMOB B HMHTEP(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.

TexHu4ecKkue YCTPONCTBA W TEXHOJOTMUYECKHE MPOLECChl: OYKH, JyMa, MEePUCKOIL,
dboroanmapar, MHUKPOCKOI, TMPOCKIIMOHHBIN amnmapar, MPOCBETICHUE ONTHUKH, BOJIOKOHHAS
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.

Hab6nronenue natepdepeHImu cBera.



HaOnroneHue 1BETOB TOHKUX IUIEHOK.

Hab6monenue nudpakiuu cBera.

N3yuenne qudpakimOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucnepcuu cBera.

Habumronenune nonspusanuu cBera.

[TpuMeHeHHe NOISAPOUIOB [T U3YUEHUS] MEXaHUUYECKUX HAIMPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

M3mepeHue nokasaresis IpeloMIIEHUS CTEKIA.

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

N3mepenune GpoKyCHOro pacCTOSIHUS PacCEeUBAIOIINX 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.

N3yuenue nonaspusaluu cBeTa, OTPaXEHHOTO OT NOBEPXHOCTU AUIJICKTPHUKA.

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 cielIUAJIbLHONH TeOPUU OTHOCUTEJIBbHOCTH.

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

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcinoBue
npuIMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMe/ICHHe BPEMEHH M COKpaIleHHE
JUINHBI.

OHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIBI.

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

TexHUUECKHE YCTPOWCTBA W TEXHOJOTHMYECKHE MPOIECChl: CIYTHUKOBBIE MPHEMHUKH,
YCKOPHUTEIH 3apsKEHHBIX YacTHUII.

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. Kopnyckynapno-601no8oit oyanusm.

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 rpanuia» horodddekra.

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 dvacTuilbl.  KoprmyCKynasipHO-BOJTHOBOM — JAyau3M.
Judpakius 37eKTPOHOB HA KPUCTAIIAX.

Cnenuduka nzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéHnocTen [ elizenoepra.

TexHuyeckue ycTpoicTBa M TEXHOJIOTMYECKHE IMPOLECCHI: CIEKTPOMETP, (POTO3IEMEHT,
(doTonaTunK, TYHHEIbHBI MUKPOCKOII, COJIHEUHAsi OaTapesi, CBeTOIUO/I.

Hemoncmpayuu.

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCMMOCTU COITPOTUBIICHUSI TTIOTYTIPOBOAHUKOB OT OCBEILIEHHOCTH.

Cseroauo.

Conneuynas 6arapes.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmuKym.

HccnenoBanue porope3ucropa.

N3mepenue noctossHHOM [Imanka Ha ocHOBe rccnenoBanus hotodddekra.

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

Tema 2. @uzuxka amoma.

OMBITHI 110 UCCIIEIOBAHUIO CTpoeHus aroma. [imanerapuas monens 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 Pezepdopaa.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLINUX YACTHIL.

Ornpeznenenne IJIMHBI BOJIHBI JIA3€PHOTO U3ITYUYEHUSI.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomoi, npaKmuKym.

Hab6nronenue nuHENYaToro crekrpa.

HccnenoBanue cnekTpa pa3pekKeHHOro aTOMAapHOIO BOJOPOJa U U3MEPEHHE MOCTOSHHON
Punbepra.

Tema 3. Quzuka amomHnoz20 A0pa u INeMEeHMAPHbIX YACHMUY,.

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

PaguoakTuBHOCTE. Anb(a-pacnaj. DJIEKTPOHHBIM U MO3UTPOHHBINA OeTa-pacmaa. ['amma-
W3JIy9YCHHE.

3aKOH paguOaKTUBHOrO pacmnaaa. PagmoakThBHBIE H30TONBI B mpupoae. CBONCTBa
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 TEPMOSIIEPHOTO CHUHTE3a. JKOJOTMYECKHE aCIeKThl pPa3BUTUS  SIEPHOU
SHEPIeTUKHU.

MeTtonbl peructpauuy U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHII.



DyHIaMeHTalbHbIE B3aUMOJEHCTBUA. baprnoHbl, Me30HBI U JenTOHbI. [IpenacraBienue o
CranpaptHoit mosienu. KBapk-riitooHHas MOJEIb aJIpOHOB.

®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 C MCIIOIBb30BAHUEM JI03UMETPA.

N3yuenue nmornomenus 6eTa-4yacTUIl ATFOMUHUEM.

Pa3nen 8. DiieMeHTBHI ACTPOHOMHUY U ACTPOPU3MKH.

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

Metonbl acTpOHOMHUYECKHX HcciieqoBaHUN. COBpEMEHHbIE ONTHUYECKHUE TEJIECKOIIbI,
paanoTeNeCKOIbl, BHEaTMOCc(hepHasi acCTpOHOMHUSL.

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. JlMarpamma «CHEKTpalbHBIA KJacc —
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.

MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie npobieMbl acCTpOHOMUH.

Yuenuueckue nabnrooenus.

HaGmronenuss 3BE3mHOTO Heba  HEBOOPYXKEHHBIM  TJAa30M € HCIIOJIb30BAHHEM
KOMIBIOTEPHBIX TMPWIOKEHUNW [JI1  ONpeAeNieHUs] TOJOXKEHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31s1 CEeBEPHOTO MOMYIIAPHS U IPKUE 3BE3BI.

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

Du3nYecKHl MPAKTUKYM.

CrniocoObl u3MepeHus GU3MUECKUX BEIHYUH C MCIOIh30BAaHUEM aHAJIOTOBBIX U IHU(PPOBBIX
W3MEPUTEIIBHBIX TPUOOPOB U  KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  TIOTPEITHOCTH  HW3MepeHud  (usmuyeckux BenuuuH. OIleHKa TpaHUIl
IIOTPELIHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEPEHMH, HCCIEIOBAaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpPKa MPEATIOKEHHBIX TMIOTE3 (BbIOOP M3 pabOT, OMHUCAHHBIX B TEMaTHYECKHX
pasnenax «Y4eHUYeCKUH HKCIIEPUMEHT, 1a00paTOpHbIE pabOThI, TPAKTUKYM) ).

O0o0maroniee NnoOBTOpeHHeE.

OO0o0OmieHne W CUCTeMAaTH3alMsl  COACpXKaHHWS  pa3lieloB Kypca «MexaHHKay,
«MonexynspHas (u3MKa U TEPMOJUHAMHKA», «DIeKTpoauHamMuka», «KomebGaHus M BOJIHBI»,



«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.

Mesxicnpeomemmusie 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 1ad0paToOpHs.

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 TPEyroabHUKOB, OIPEeIeHHE TUIOMIAIU TUIOCKUX QUryp u o0bEMa Te.

buonozua: >nektpuveckuie SBICHHUS B KUBOM MpUpoJe, KoyeOaTeNbHbIE IBHKEHUS B
)KUBOW  TIPUPOJIC,  DKOJIOTHYECKWE  PUCKU  TPU  TPOU3BOJACTBE  DIIEKTPOIHEPIHH,
AJIEKTPOMATHUTHOE 3arpsi3HEHHE OKPYKAIOIIEW Cpebl, YIbTpa3ByKoBas JUArHOCTUKA 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 3€MJIH, 3aJIE)KH MAarHUTHBIX Py, GOTOCHEMKA 36MHOM
MOBEPXHOCTH, cericMorpad.

Texnonoz2ua: NpUMEHEHNE MOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, JEKTPOIBUTATEIb
SlkoOu, reHepaTop TEPEMEHHOTO TOKa, WHAYKIIMOHHAs Tiedb, JMHUU JJEKTporepenad,
AJNIEKTPOJIBUTATENh, pajap, paauonpuEMHHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIbTPa3ByKOBasi JIUArHOCTHKA B TEXHUKE, MPOEKIMOHHBIA amnmapar, BOJIOKOHHAs OITHKA,
coNHe4Has Oarapesi, CIIyTHUKOBbIE MPUEMHUKH, S/IEPHASI JHEPTETUKA U YKOJIOTHUECKUE ACTIEKThI
€€ pa3BUTHSL.



I1.Ilnanupyemblie o0pa3oBaTebHbIe Pe3yJabTAThI
JIMYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE pe3y/abTaThl OCBOCHUS yueOHOro nmpeamera « OU3uKa» JAO0JKHBI OTpaxaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCsl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULIMEH JHMYHOCTH, CHCTEMOW LEHHOCTHBIX OPHEHTAIMi, TIO3UTHBHBIX BHYTPEHHHX
yOeXeHU, COOTBETCTBYIOIIMX TPAJULHOHHBIM IIEHHOCTAM pOCCHiIlCKOro oOIiecTna,
pacuMpeHre *XU3HEHHOTO OIbITa U OMNbITa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIBbHOMN JESITEIbHOCTH, B TOM YUCIIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHMSA:

e CcOpMHPOBAHHOCTh TPAKIAHCKOW MO3ULMK O0OydYarollerocs Kak aKTHUBHOTO H
OTBETCTBEHHOI'O 4JIEHA POCCUICKOI0 OOIIECTBa;

® [IPUHATHE TPAJULMOHHBIX OOILIEUEIOBEYECKUX I'YMAaHUCTUYECKUX U IEMOKPATHYECKUX
IICHHOCTEIA;

® TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpECcax IPa’kAaHCKOT0 OOIIEeCTBa,
y4acTBOBAaTh B CAaMOYINPaBIEHUHU B 00pa30BaTEIbHON OpraHU3aluy;

e yMEHHE B3aUMOJICHICTBOBaTh C COLMUAIBHBIMU HWHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKUMAMU ¥ Ha3HAUEHUEM;

® TOTOBHOCTb K T'yMaHUTapHOH U BOJIOHTEPCKOH 1EATETLHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUS:

e c(hOpMHUPOBAHHOCTb POCCUMCKOM Ipa)1aHCKOW MACHTUYHOCTH, MATPUOTU3MA;

® [[EHHOCTHOE OTHOILIEHHE K rOCYJapCTBEHHBIM CHMBOJIaM, JOCTM)KEHUSM POCCHHCKHX
yu€HBIX B 001aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

e c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOI0 IIOBE/ICHUS;

e CHocOOHOCTh OLIGHMBaThb CHUTYallMI0O W TNPUHUMAThb OCO3HAHHBIE PELICHHUS,
OpPUEHTUPYSACh Ha MOpPAJbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCIE B
NeSITebHOCTH YUEHOTO;

® OCO3HaHHE JUYHOI'O BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO Oy IyILIETO.

ICTETHYECKOr0 BOCTIMTAHUSA:

® DOCTETHMYECKOE OTHOLIEHHE K MHpPY, BKJIIOYas 3CTETUKY HAy4YHOIO TBOPUYECTBA,

npucyuiero Gpusnveckon Hayke.
TPY/AOBOI0 BOCIIUTAHMA:

® [UHTEpeC K pa3nuyHbIM cepam MpodecCHOHATBHONW AEATeNbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP Oyay1Ieit
npodeccuu U peaqTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE MJIAHBbI;

® TOTOBHOCTb M CIIOCOOHOCTH K O0pa30BaHMIO M CaMOOOPA30BaHUIO B OOJIACTH (UUKU
Ha MPOTSKEHUHU BCEH )KU3HU.

IKO0JIOTHYECKOr0 BOCIIMTAHUS:

e c(hOPMHUPOBAHHOCTb HKOJOTHYECKON KyJIbTYpbl, OCO3HAHHME TIJI00AJIBHOIO XapakTepa
9KOJIOTUYECKHUX MPOOIIeM;

® [UJIJAHMPOBAHUE U OCYIIECTBICHUE NIEUCTBUI B OKPYKAIOLIEH Cpe/le HA OCHOBE 3HAHMS
1eyield yCTOMYMBOTO pa3BUTHUSA YEJIOBEUECTBA;



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

ITo3HaBaTebHbIE YHUBEpPCAJbHBIC yqeﬁnme JeHCcTBUA
ba3oBble Jornyeckue aJeCTBUA:

CaMOCTOSTENbHO (OPMYIHUPOBATh U aKTyalIU3UpPOBaTh MpoOIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEACIIATh LENH JeITeIbHOCTH, 3a]]aBaTh MapaMeTpPhbl U KPUTEPUH UX TIOCTHXKECHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U TMPOTHBOPEYMS B paccMaTpuBaeMbIX (DHU3HMUECKHUX
SIBIICHUSIX

pa3pabaTeiBaTh IUIAaH peHIeHHs NpoOJieMbl C y4€TOM aHalIM3a UMEIOIINXCS
MaTepuaIbHBIX U HEMaTEePUAIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTUBBI B JESITEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIHTATOB ILIEJISM,
OIICHUBATh PUCKH MOCIEACTBUI JAESITEIbHOCTH;

KOOPJMHHUPOBATh M BBIMOJIHATE PabOTy B YCIOBUSX PEATbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPoOIeM.

Ba3oBrbIe ncciaenoBareanLcKue 1eliCTBUA.

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATHSIMHI U METOAAMH (DU3HIECKON
HaYKH;

BJIQJICTh HABBIKAMH Y4YEOHO-MCCIICOBATEIILCKOM W IPOCKTHOH JEATCIILHOCTH B
obnmactu (pU3MKUA, CHOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOSITETHHOMY ITOUCKY
METOJIOB pEHICHUS 3a7a4 (PU3NYCCKOT0 COJEP)KaHUs, TPHUMEHECHUIO Pa3IUYHBIX
METOJIOB TTO3HAHWS,

BJIQJIETh BUJAMHU JICATEIHHOCTH IO MOJYYEHHUIO HOBOTO 3HAHMSI, €r0 WHTEPIIPETALINH,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3IMYHBIX YIEOHBIX CUTYalUsIX, B TOM YHUCIE MIPU
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBSI3W WM aKTyaJIM3UpPOBATh 3aJady, BBIJIBHTATh
rUnoTe’y e€ pelieHus, HaxOAuTh apryMeHTBl Ui JIOKa3aTelbCTBA CBOMX
YTBEPIKIACHHM, 33]1aBaTh MapaMEeTPhl K KPUTEPHUH PEIICHUS;

aHAJTM3UPOBATh IIOJYYCHHBIE B XOJE pEIICHUS 3ala4d pPe3yJbTaThl, KPUTHYCCKU
OILICHUBATh UX JJOCTOBEPHOCTbH, TPOTHO3UPOBATH U3MECHEHHE B HOBBIX YCIIOBUSX;
CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIC 3a7]a4i B 00pa30BaTEILHON NeATEILHOCTH, B
TOM YHCJIC TIPH U3YYCHUH (DU3UKH;

JIaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OLICHHUBATh IPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTH 3HAHUS TI0 (PU3UKE B MPAKTHUECKYIO 00JIacTh KU3HEEATEILHOCTH,
yYMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIaCTeiH;



BBIIBUT'aTh HOBBIC UACH, IIPEJIaraTb OpUriHaJIbHbBIC ITOAXOAblI U PCHICHU A,
CTaBUTb HpO6JIeMBI 1 3a71a4u, JOITYCKAaroIIHUEC aJIbTCPHATUBHBIC PCIHICHU .

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, HOPM HH(OpMALUMOHHOU
0€30I1aCHOCTH;

CO3/aBaTh TEKCTHl (U3MUYECKOTO COJCpKAHUS B Pa3IMUHBIX (opmarax ¢ y4EToM
Ha3Ha4YeHUs WHGOpMallMU W IENeBOM ayIuTOpUU, BbIOMpas ONTHUMAIbHYIO (opmy
MIPEICTABJICHUS U BU3YaTIU3alIHU.

KOMMyHHKaTHBHI)Ie YHUBEpPCAJIbHLIC yqeﬁﬂme JeCcTBUA:

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 UCMOJIb30BaTh MPEUMYILECTBA KOMaHIHON U HHIUBUAYaIbHON 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 1O €€ JTOCTHIKEHHUIO: COCTaBIIATH IUIAH JEHCTBHUM, PaCHpenesiTh POJIH C
y4€TOM MHEHUH yYaCTHUKOB, 00CYXAaTh Pe3yJIbTaThl COBMECTHOM pabOThI;

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

[IpeaJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJECHU C MTO3ULIMA HOBU3HBI, OPUTHHAIIBHOCTH,
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 PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMUI;

JIaBaTh OLIEHKY HOBBIM CHTYallUsM;

pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANIOUTCHUN;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €T0, OpaTh Ha ceOsi 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 CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B IE€ATEIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIIAM;

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

UCTIOJIb30BaTh MPUEMBI peIEKCUU JIJIsl OLICHKH CUTYAI|H, BEIOOpA BEPHOTO PELICHUS;
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>HbII‘/'I
HHTCIICKT, npez[nonarafomnﬁ C(bOpMPIpOBaHHOCTBZ

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

CaMOpEeTyJIMpOBaHMsl,  BKJIIOYAIOIIETO  CAMOKOHTPOIb,  yMEHHE  IPUHHUMATh
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 JIEHCTBOBATH, NCXO/ISl M3 CBOUX BO3MOXKHOCTEIH;
OMITATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHMMAaTh SMOLMOHAIBHOE COCTOSIHUE JIPYTHUX,
YUUTHIBATh €r0 TPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COYYBCTBUIO H
COTICPESIKUBAHUIO;

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

I[TPEAMETHBIE PE3YJIBTATEI

K xonny obyuenus B 10 knacce npeIMeTHbIE pe3yibTaThl Ha YIIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y O0YHAIOIINXCSI YMEHUI:

NOHUMAaTh pPOJIb (U3UKH B HKOHOMHYECKOH, TEXHOJOTHYECKOM, 3KOJIOrMYEecKOH,
COLIMATILHOW M ATHYECKON cdepax AESITeNbHOCTH YeJIOBEKa, POjib U MECTO (PU3MKU B
COBPEMEHHOM Hay4YHOH KapTHuHE MUpa, 3Ha4YeHUe OIMCaTeNbHOM,
CHCTEMaTH3UPYIOIel, OOBSICHUTENIBHOM M MPOrHOCTUYECKOM (PyHKIMH (uzndeckoit
TEOPUHM — MEXAHHMKH, MOJEKYJSPHOM (PU3MKM M TEpMOJMHAMMKH, POib (hpusnuecKon
TEOpHH B (POPMUPOBAHUHU NPEACTABICHUIN O GU3NUECKON KapTUHE MHPA;

pa3nuyarth yCIOBHUA NPUMEHHUMOCTH Mojeneld (U3NYeCKHX Tel M IPOLECCOB
(s1BJIEHU): MHEpIIMAIbHAS CHCTEMa OTCUéTa, a0COIOTHO TBEPOE TEJIO, MaTepUaIbHas
TOYKa, PABHOYCKOPEHHOE JBWXXEHHME, CBOOOJHOE TajaeHue, aOCOJIIOTHO ympyras
nedopmarusi, abCONIOTHO yNPYyroe M abCONIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJEIH



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 M OTPAaHHYECHHOCTH
HCITOJIb30BaHUS YaCTHBIX 3aKOHOB;

aQHAJM3UPOBATh W OOBIACHATH MEXAaHUYECKHE IIPOIECChl W SBIICHUS, HCIIOIB3YS
OCHOBHBIC TIOJIOKEHHUSI M 3aKOHBI MEXaHUKH (OTHOCHTEIBHOCTh MEXaHUYECKOTO
JBIDKCHUSI, (GOPMYJIbl KMHEMATUKH PAaBHOYCKOPEHHOTO JBMIKEHHUs, MpeoOpazoBaHUs
lanunes mwig  CKOPOCTM M NEpEeMENIEHHUs, 3akoHbl HbplOTOHA, NpUHLMI
OTHOCUTENbHOCTH ['anwmies, 3aKOH BCEMUPHOIO TATOTEHHUS, 3aKOHbl COXPAaHCHUS
UMIyJIbCa M MEXaHWYECKOM SHEpPruu, CBS3b pabOThl CUJIBI C HU3MEHEHUEM
MEXaHUYECKON SHEpPruu, YCIOBUS paBHOBECHs TBEPAOTO Tena), MpU 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 SBIICHUS, UCIIOIB3Ys OCHOBHBIC
nonoxkenuss MKT u 3akoHBI MONEKYJISpHON (QU3MKM W TEPMOJAMHAMUKH (CBA3b
JIaBJICHUS UJICAIBHOTO ra3a CoO CPEAHEN KUHETUYECKON SHEPruel TEIIOBOr0 JABHKECHUS
M KOHIEHTpPAUHUEH €ro MOJEKYJ, CBSI3b TEMIIEpATypbl BEIIECTBA CO CpEAHEH
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 TIPOIleccax), MPU OSTOM UCIOJH30BAaTh MaTEMaTUYECKOe
BBIPAKEHHUE 3aKOHOB, YKa3blBaThb YCIJIOBHS IPUMEHUMOCTH ypaBHEHUs MeHzeneeBa—
Knaneiipona;

aHAJM3UPOBATh W OOBACHATH DJICKTPUUECKHE SBICHUS, WCIIOJIb3ys OCHOBHBIC
MOJIO’KEHHUS M 3aKOHBI DJIEKTPOJIMHAMUKHU (3aKOH COXPAHEHUs DIIEKTPHUUECKOTO 3apsija,
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 I 3aMKHYTOM 2JIEKTPUUYECKOM 1eNH, 3akoH J[koyns—JIenua, npaBuiia
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,
MOTEHIIMAJIbHAs JHEPrus, KWHETHUYeCKas JHEprus, MeXaHWdecKas dSHeprus, pabora
CUJIbI, LIEHTPOCTPEMUTEIBHOE YCKOPEHHME, CHJIA TSDKECTH, CUJIa YHPYTrOCTH, CHUJa
TPEHMsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUSA Tea ¢ 3eMiIEi BOMM3H €€ OBEPXHOCTH,
SHEprusi ymnpyrod gedopManuvy MPYNKUHBI, KOJIMYECTBO TEIUIOTHI, a0OCOJIOTHAs
TeMIiepaTypa Tena, padoTa B TEPMOJAWMHAMHUKE, BHYTPCHHSISI SHEPTUsl HUIACATBHOTO
OJTHOATOMHOTO Ta3a, paboTa HIEANTbHOTO ra3a, OTHOCUTENIbHAS BIIAXXHOCTh BO3/yXa,
KITJI wmneanbHOro TEIMJIOBOTO JIBUTaTENs; JJIEKTPUUECKOE II0Jie, HANpPsHKEHHOCTH
3JIEKTPUYECKOT0 TOJISl, HANPSHKEHHOCTh TMOJISI TOYEYHOrO 3apsiia WM 3apsHKEHHOTO
mapa B BaKyyMe M B JUAJIEKTPHUKE, MOTECHIMAT JIEKTPOCTATUYECKOTO MOJIs, Pa3HOCTh
MOTEHLMAJIOB, AJIEKTPOABIKYIIAs CHJa, CUJIAa TOKA, HaIlpsyKEHUE, MOILIHOCTb TOKa,
ANEKTPUYECKass €MKOCTh IUIOCKOTO KOHJEHCATOpPa, CONPOTUBIICHUE yYacTKa LENU 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, MU y3Hs, UCTIapeHue, KUIIEHHEe U KOHJIEHCallus, IUIaBJIeHHe
M KpUCTaJUIM3alUs, HAIPaBJICHHOCTb  TEIUIONEpENadd,  JJICKTpHU3alMs  Tell,
HKBUIIOTEHIIMAIILHOCTD [TOBEPXHOCTH 3apsKEHHOTO MPOBOIHUKA;

NPOBOJUTH MCCIICJOBAHUE 3aBUCUMOCTH OJHOW (PU3UUECKON BEIMYMHBI OT JPYroi ¢
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 KOCBEHHBIC H3MEPEHHs (PU3MUECKUX BEIMYMH, TPU OITOM BBIOUpPATH
ONTUMAJIbHBIA METOJ] M3MEpPEHMsl, OLICHUBAaTh aOCOJIOTHBIE M OTHOCUTEIbHBIE
HOTPEIIHOCTH MPSIMBIX U KOCBEHHbBIX U3MEPEHUIL;

IPOBOAMTH  OMNBITHI [0 TPOBEPKE IMPEIJIOKEHHOW TUIOTE3bl:  IJIAHUPOBATh
OKCIEPUMEHT,  CcOOMpaTh  SKCIEPUMEHTAIbHYI0  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 H3MEpPUTENbHBIX 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, HIPUMEHATh (OPMYNbl, 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 MOJIyYE€HHBIX Pe3yJIbTaTOB;

pelaTh KaueCTBEHHbIE 337a4M, TpeOyIoIye MPUMEHEHHUs 3HaHUN U3 Pa3HBIX pa3/iesioB
Kypca (U3MKH, a TakKe HHTErpalMd 3HAaHUW U3 JPYrHX NPEeIMETOB €CTECTBEHHO-
HAy4yHOr0 IMKJa: BBICTpauBaTh JIOTMYECKYIO ILIETIOYKY PpacCyKIEHHIl C Omopoi Ha
U3yYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHUS;

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
UCIOJIb30BAHUEM  COBPEMEHHBIX MH(OPMAIMOHHBIX  TEXHOJOTHM, TpU  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, KpDUTUYECKH aHAJIM3UPOBATh MOIYYaeMyr0 HH(POPMALIUIO U OLCHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAaHMM, TaK M Ha OCHOBE aHalu3a
HCTOYHUKA HHPOPMALIUHY;

OpPOSIBJIATH OPraHU3allMOHHbIE M TI03HABATENIbHBIE YMEHHUS CaMOCTOSITEIHLHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOILECCE BBHIMOJIHEHUS IPOEKTHBIX M Yy4eOHO-
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 pe3ysibTaThbl Ha YIiIyOJIEHHOM YpOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYYAOLINXCS YMEHUH:

MOHUMATh POJb (U3UKH B HDKOHOMHUYECCKOW, TEXHOJOTHYECKOH, COIUAIBHONH U
ITHUYECKON cdepax esTeTbHOCTH YelIOBeKa, POjb MU MECTO (PM3UKU B COBPEMEHHOMH
Hay4YHOU KapTHHE MHUPA, POJIb ACTPOHOMHU B IPAKTUYECKON JEATEIBHOCTH YEJIOBEKa U
JalbHEHIIEM  HAYYHO-TEXHHYECKOM  Da3BUTHHM,  3HA4YEHME  OIMCATEIBHOM,
cUCTeMaTH3UpyIoIel, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (PyHKIMH (uzndyeckoi
TEOpUU — DIIEKTPOJAMHAMUKH, CHEIUAIBHON TEOpPUU OTHOCUTEIBHOCTH, KBAHTOBOU
¢u3uku, ponb GU3NYECKON TEOpUH B (GOPMUPOBAHUU TNPEACTaBICHUN 0 (U3HUECKOi
KapTUHE MHUpa, MECTO (PU3MYECKOM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTaBICHUN O IIPUPOJE;

pasinyaTth yCIOBHUS NPUMEHHUMOCTH Mojened (U3NYeCKUX Tea M IPOLECCOB
(ABNIEHMI): ONHOPOJIHOE AJIEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJI,
rapMOHUYECKHE KOJIeOaHUs, MaTeMaTHYeCKUH MasTHUK, HJI€AbHBIA MNpPYKUHHBIN
MasiTHUK, TAPMOHUYECKUE BOJIHBI, UJCANIbHBIN KoleOaTeIbHbII KOHTYp, TOHKAs JINH3A,
MOJIeJIel aToMa, aTOMHOTO s/Ipa ¥ KBAHTOBOW MOJIEJIM CBETA;

pa3nuyath YCIOBUS (TpaHMIbI, OONAacTH) NPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
MOHMMATh BceoOUIMil XxapakTep (yHIaMEHTaJbHBIX 3aKOHOB W OrPaHUYEHHOCTh
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBATh U OOBSACHATH AIIEKTPOMArHUTHBIE MPOIECCHl U SBICHHS, HCIIOJb3Ys
OCHOBHBIE TIOJOXEHUS M 3aKOHBl JJIEKTPOAMHAMUKM M CIIELUAIbHONW TEOpUU
OTHOCHUTENIbHOCTH (3aKOH COXPaHEHHUs 3JIEKTPUUECKOTO 3apsia, cujia AmIiepa, cuia
Jlopenua, 3aKOH »IEKTPOMAarHUTHOM WHAYKIWH, mpaBwio Jlenma, cBsizp JI/C
CaMOMHAYKIUU B 3JIEMEHTE JIEKTPUYECKOW LENU CO CKOPOCTBIO HM3MEHEHUs CHIIbI
TOKA, MOCTYJIaThl CIEUAIbEHON TEOPUH OTHOCUTENBHOCTH DWHILTEIHA);
aHAJTM3UPOBATh U OOBSCHATh KBAHTOBBIE MPOLIECCHI U ABJICHUS, UCIIOIb3Ys IOJ0KEHUS
KBaHTOBOH (u3uku (ypaBHeHHe DiHIITeHA A1 HoTOd(deKTa, MepBbId U BTOPOM
nmocTyJiaThl bopa, MpUHIMI COOTHOIICHUS HeompenenéHHocTen [ eizendepra, 3aKOHBI
COXPAHEHHU 3apsAI0BOrO M MacCOBOTO YMCEI M YHEPTUU B ANEPHBIX PEaKLHUAX, 3aKOH
paZoaKTUBHOIO pacnaja);



OMKCHIBATh (PU3NUECKHE MPOIIECCHI U SIBICHUS, UCIIOJIb3YS BEJIMYMHBL: HANPSKEHHOCTh
JNEKTPUYECKOTO  MMOJIA, IMOTEHIHWAl  SJIEKTPOCTaTUYECKOro  MOJs, Pa3HOCThb
MOTEHIIMAIOB, AJIEKTPOJBIKYIIAs CHJIA, WHIYKIWS MarHUTHOTO TOJis, MarHUTHBIN
MOTOK, cwia Amnepa, HHIYKTUBHOCTb, JJIEKTPOIBMXKYIAs CHJIA CAMOWHIYKIIHH,
SHEPrusi MarHUTHOTO TOJI MPOBOJHUKA C TOKOM, PEJISITUBUCTCKUN UMITYJIbC, MOJIHAS
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, CAMOUHIYKIUS, PE30HAHC, UHTep(DEPESHIIHS BOTH, TUPPAKIHS, TUCTIEPCHUS,
MOJIHOE BHYTPEHHEE OoTpaxkeHue, (hoTodnekTpuueckuii agdekr (dhororddekr), anbda-
u Oera-pacmaabl  sijaep, ramMma-u3inydeHue saep, (UINYECKUE  MPUHIUIIBI
CIEKTPAJIbHOTO aHau3a U paboThI J1a3epa;

ONpENIETATh HAIpaBJICHUE WHIAYKIMM MAarHUTHOTO TOJIS MPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

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 BEIHMYUH B BHAE TpaduKOB C Y4ETOM
aOCOJIIOTHBIX ~ TOTPEIIHOCTEH W3MEpEeHUM, JejaTh BBIBOJBI IO  pe3yJbTaTraM
WCCJICIOBAHMS;

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

MPOBOJIUTh  OMBITBI MO TMPOBEPKE MPEIJIOKEHHOW THUIOTE3bl: I[UIAHHUPOBATH
DKCMIEPUMEHT,  COOMpaTh  OKCIEPUMEHTAIbHYI)  yCTaHOBKY, aHAJIU3UPOBATh
MOJIyYEHHBIC PE3YIbTAThI U JIENaTh BBIBOJI O CTATyCE MPEIIOKEHHON TUTIOTE3HI;
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
JIEeATETLHOCTH C HWCIOJIb30BAHNEM HW3MEPUTEIBHBIX YCTPONCTB H J1abOpaToOpHOTO
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 MAaTEMaTHYECKHX METOJI0B
pelieHuss 3ajad, MPOBOJUTH pacu€Thl HAa OCHOBAHMM HMMEIOIIMXCS JIAaHHBIX,
AQHAJIM3UPOBATh PE3YyJIbTaTbl M KOPPEKTUPOBATh METOJbl PEHICHUS C Y4ETOM
MOJIyYEHHBIX PE3YJIbTATOB;

pelaTh KaueCTBEHHBIC 3a7auu, TPeOyIOIe MPUMEHEHUS 3HAHUN U3 Pa3HBIX Pa3JeioB
Kypca (DUM3WKH, a TakKe WHTETpAllMd 3HAHUW U3 JPYTHX MPEIMETOB €CTECTBEHHO-



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

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS JUI OOBSICHEHHSI OCHOBHBIX MPUHLIUIIOB paObOTHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTUUYECKUX MTPOIECCOB,;
IPUBOAUTH IPUMEPHI BKJIA/1a POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKHd, B OOBSCHEHHE IPOLECCOB OKPYXKAIOIIEr0 MHUpPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHI1;

aHaJIM3UpOBaThb W  OLEHUBATh IIOCIEACTBUS OBITOBOM U  MPOM3BOACTBEHHOMN
NeSITEIbHOCTH 4YeNIOBEeKa, CBA3aHHOW C (U3MUECKUMH IPOLECCaMU, C MO3ULIMH
9KOJIOTUYECKOM 0€3011aCHOCTH, IpeCcTaBIeHUN 0 panroHaIbHOM
IPUPOJIONOIb30BAaHUM, a TAaKXKE Pa3yMHOM HCIOJIb30BAHUU JOCTH)KEHUH HAyKH 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(OpPMAIMOHHBIE  TEXHOJIOTMH  JUISL  IIOMCKA,
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 3HAHMM, Tak M Ha OCHOBE aHajlu3a
UCTOYHUKA MHPOpMALUY;

IPOSBIATh OPTraHM3ALMOHHBIE M IO3HABaTEJIbHbIE YMEHMSI CaMOCTOSITEIbHOTO
pUOOpPETEHUs] HOBBIX 3HAHWW B TPOIECCE BBHINOJHEHHUS 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;

IOpOSBIATE MOTHUBAaLMIO K Oyaymed mnpodeccCHOHANbHOM — eATENbHOCTH  I10
CHELHATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.



I1l. TemaTnuyeckoe NJIAHMPOBAHME C YKAa3aHHEM KOJIUYECTBA aKaJleMHYeCKHX YaCOB, OTBOJMMBbIX HA M3yUYeHHEe KAaXKI0i TeMbl, H
BO3MOKHOCTH MCIIOJIb30BAHUSA HA KAXK/A0I TeMe JJIeKTPOHHBIX PecypcoB

10 KIIACC
KouaunuecTBO yacon JlesiTeJIbHOCTD
Ne HanmeHnoBanmue pa3jesioB u JJyieKTpOHHbBIE (HU(POBbIE) yuTemt ¢
Kontpoabubie IlpakTnyeckue yuyeToM
n/m  TeM NPOrpamMmbl Bcero oOpa3oBaTejibHbIe pecypchl .
padoThI padoTbl paboueii
NMPOrpamMMblI
BOCIUTAHUS
Paznea 1. HAYUHBIA METO/] IIO3HAHUSI IIPUPO1bI VcraHaBiauBaTh
11 HayuHblii METOJI TO3HAHKS 6 bu6nuoreka LIOK JIOBCPUTCIEHOC
' IPUPOIBI https://m.edsoo.ru/f16b68d7 ~ CTHOMCHHC
MEXIY YUUTEIEM
Htoro no pazneny 6 1 00yYaOIIMHUCH,
CHOCOOCTBYIOIINX
Paznen 2. MEXAHUKA HO3MTHBHOMY
bubnmnorexa [JOK BOCIIPHATHIO
2.1 K 10 1
rHeMaTa https://m.edsoo.ru/f16b68d7 | yuamumucs
29 Jammxa 10 bubmuoreka [JOK TpeboBanmi 1
. HNHaAMHUK
https:/m.edso0.ru/f16b68d7 ~ "POCHO yamTeA
BuG 110K [IpuBnekartsb
2.3 Craruka TBEpIOTO TENA 5 1 " H_HOTeKa BHUMAaHHC
https://m.eds00.ru/f16b68d7  gyyaromuxcs x
24 3aKOHbI COXpPAHEHUS B 10 1 bubnmnoreka [JOK o0cyK1aeMoii Ha
' MEXaHUKe https://m.edsoo.ru/f16b68d7  ypoxe
nH(pOopMaIuy,
Hroro no pasaeny 35 AKTHBU3AIUHI
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA Y TEPMOJIJUHAMUKA NO3HABATELHOM
ACATCIBbHOCTU
3.1 OCHOBBI 15 1 but6mmoreka [IOK



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

MOJIEKYJIIPHOKUHETUYECKON
TEOPUU

https://m.edsoo.ru/f16b68d7

3.9 Tepmoaunamuka. TemioBsie 20 Bu6mmoteka [JOK
' MaIIrHBI https://m.edsoo.ru/f16b68d7
33 ArperaTHbl€ COCTOSTHUS 14 bubmuorexa [JOK
' BernecTBa. Pa3oBbIC MEPEXO/IBI https://m.edsoo.ru/f16b68d7
Hroro mo pazneny 49
Paznen 4. JIEKTPOJAUHAMUKA
bubnunoreka LIOK
4.1 24
DUEKIPHEcKoe o https://m.edsoo.ru/f16b68d7
4 [TocTOAHHBIN AIEKTPUUECKUI 24 bubnnoreka [JOK
' TOK https://m.edsoo.ru/f16b68d7
4.3 Toku B pa3IuyHBIX cpemax 6 bubmrorexa LIOK
' P pea https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 54

Paznea 5. DU3HUYECKHAN MPAKTUKYM

5.1 Ou3nyecKkuil NpakTUKyM 16
Hroro no paszneny 16
PeszepBHoe Bpems 10

OBIIEE KOJIMYECTBO YACOB

[10 ITIPOT'PAMME 170

16

16

bubnuoreka [{OK
https://m.edsoo.ru/f16b68d7

bubnuoreka [{OK
https://m.edsoo.ru/f16b68d7

obydJaromuxcs
[Ho6yxmaTh
00yJaronmxcs
co0JI0aaTh Ha
yYpOKe MPHUHLHIIBI
y4eOHOM
JOUCLUIUINHBI 1
caMoOpraHHu3aluy;
MOJAECPKUBATh B
JETCKOM
KOJIJICKTHBE
JIeTIOBYIO,
JPYKETO0HYIO
atMocepy
Nunnnnposath
00yJaroIMXCcs K
00CyXIEHUTO,
BbICKAa3bIBAHUIO
CBOEIro MHEHHS,
BBIpabOTKE CBOETO
OTHOLICHUS 110
MOBOZY
[oJTy4aeMoU Ha
YPOKE COLMANBHO
3HAYUMOU
HHpOpPMAITUH
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11 KJIACC

KoaunuyecTBO 4acoB

Ne HaumeHoBaHue pa3jieioB u JaekTpoHHbIe (HU(POBHIE)
KonTpoabusbie IlpakTnueckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Paznen 1. JIEKTPOANHAMUKA
bu6mmoreka [IOK
1.1 M 14
ATHITTHOE HOTE https://m.edso0.ru/39859ef1
19 DneKTpoMarHuTHas 13 1 bubnnoreka [JOK
' UHIYKIUS https://m.edso0.ru/39859ef1l
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [IOK
2.1 M 1
CXAMIIECKAC KONICOAI 0 https://m.edso0.ru/39859ef1
59 DNeKTpOMarHuTHHIE 15 bubnmnorexa [JOK
' KoJIe0aHus https://m.edso0.ru/39859ef1
53 MexaHn4deckue u 10 1 bu6nmoreka [JOK
' AIIEKTPOMArHUTHBIE BOJTHBI https://m.edso0.ru/39859ef1
bu6mmoreka [IOK
24 2 1
Orrriica > https://m.edso0.ru/39859ef1
Hroro no pazneny 60
Pa3zaen 3. OCHOBBI CHHEIITMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
bu6mmoreka [JOK
31 Octionst CTO > L https://m.edso00.ru/39859ef1

JlesiTeJIbHOCTD
yuHuTeNIs C
y4yeTom
padoueit
NPOrpamMmMbl
BOCIIUTAHUS

YcraHaBIuBaTh
TOBEPUTEIHEHOE
OTHOLICHUE
MEX]y yUUTeIeM
1 00yYarONIMHUCH,
CIOCOOCTBYOIIIUX
MO3UTHBHOMY
BOCTIPHSATHIO
yUYaIuMucs
TpeOoBaHUil 1
npoch0 yuurens
[IpuBnekartsb
BHUMaHUE
00yUaroIUXCA K
obcyxmaeMon Ha
YpOoKe
nH(pOpMaIuy,
aKTHBU3ALUH
[I03HABATEJIBHOMN
JeSITeNbHOCTH
00yYaroIIMXCs
[ToGyxnath
00yJaronmxcs
coOro1aTh Ha
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https://m.edsoo.ru/39859ef1
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Hroro no pazgeny )
Pasznen 4. KBAHTOBAS ®U3UKA
41 KopnyckynspHo-BoIHOBOM 15 bubnmoreka [JOK
' Jyaau3M https://m.eds00.ru/39859ef1
bu6mmoreka [IOK
4.2 o 5
st aToMa https://m.edso0.ru/39859ef1
43 ®du3znKa aTOMHOrO Si/Ipa u 5 bu6mmoreka [IOK
' DJIEMEHTAPHBIX YaCTHUI] https://m.edso0.ru/39859¢ef1
Hroro mo pazneny 25
Paznen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPODPU3UKHU
51 DneMEeHThI aCTPOHOMHUH U 12 bubnuorexa [JOK
' acTpoU3UKH https://m.edso0.ru/39859ef1
Htoro no pazneny 12

Paszea 6. PUSHUECKUN MPAKTUKYM

bu6mmoreka [IOK
6.1 ) i 16 16
HSHHACCIHI TIpAKTHIM https://m.edso0.ru/39859ef1
Hroro mo pazneny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
CucremaTu3anus u
0000111eHIE TPEAMETHOTO
COZACPIKAaHUA U OIbITa
b K
7.1 JIeATEIIbHOCTH, 15 nomorexa [0

MPUOOPETEHHOTO MPHU
n3y4eHun Kypca ¢pusuku 10

— 11 xmaccos

https://m.edso0.ru/39859¢ef1

YPOKE NPUHLIUIIBI
y4eOHOM
JTUCLIUTUTNHBI 1
caMOOpraHu3alLuy;
MOJICP’KUBAThH B
JETCKOM
KOJIJIEKTHBE
JIeTIOBYIO,
IPYKET00HYI0
aTMocgepy
Nunnunposath
obydJaromuxcs K
00CYKIICHHIO,
BBICKa3bIBaHHIO
CBOETr0 MHEHHS,
BEIpabOTKE CBOETO
OTHOLLEHHUS 110
HOBOZY
MoJy4yaeMou Ha
YPOKE COLMAIBHO
3HAYUMOH
nH(bOpMaITUU



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

Hroro no pazgeny 15

| bu6mmoreka [IOK
Pesepsroe Bpews 10 https://m.edso0.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB 170 16

[10 ITIPOT'PAMME



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

INIOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Ne Koanuecrso yacos Nara D1eKTpoHHbIe HUPPOBLIE
Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTe/IbHbIE
n/n Bcero U3yYeHUS
padoTbI padoThbI pecypchl
®usnka — pyHaaMeHTaIbHAs HAyKa O Bu6mumoteka [JOK

1 1
IPUPO/IC https://m.edsoo.ru/1beef346

5 Hayunslii MeTO MO3HAHUS U METO/bI 1 bu6nmorexa LIOK
ucclea0BaHus (PU3HUYCCKUX SBIECHUI https://m.edsoo.ru/3a7fde29
CrapToBas KOHTpOJbHas padboTa.

3 DKCIEPUMEHT U TEOPHS B IIPOIIECCe 1 bubmmoreka [JOK
o3HaHusA npupoasl. Habmronenue u https://m.edso0.ru/34c49931
9KCIIEPUMEHT B (pus3mKe

4 Crioco0bl m3MepeHust GU3HIECKUX 1 bubmmoreka [JOK
BEJTMYMH https://m.edsoo.ru/ca2def03
AOGCOTIOTHAS M OTHOCUTEIbHAS

5 MOTPEIIHOCTH U3MEPEHUI 1 bubmmorexa LOK

https://m.edsoo.ru/7f18fda3
(hbUBUYECKUX BEIIMYUH
MonenupoBanue B ¢pusuke. Poib n
MecTO (U3UKU B (POPMUPOBAHUHU
6 COBpeM(Ie):HHOITI Hag)qfll)oﬁ IIzapTI/IHBI 1 bubmmorexa LOK
. https://m.edsoo.ru/eabbded1
MHpa, B TPAKTUUYECKON JACATEITHHOCTH
monen
Mexanuveckoe npmxenue. Cucrema
7 oTcyeTa. OTHOCUTEIBHOCTh 1 bubmuoreka [{OK

MEXaHHUYECKOTO ABIKeHus. [Ipsmas u
oOpaTHas 3a/1aul MEXaHUKH

https://m.edsoo.ru/e9a52f02



https://m.edsoo.ru/1beef346
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Panuyc-BekTop MaTepuanibHON TOUKH,
€ro MPOEKIUU Ha OCH KOOPJIHHAT.

yacrora. [[eHTpocTpeMuTenbHOE U
MIOJTHOE YCKOpEHHE

8 Tpaexropus. [lepemenienue. bubamorexa LIOK
https://m.edsoo.ru/30a108a5
CxopocTb. X mpoeKuuu Ha OCH
KOOpJIUHAT
PaBHOMEpHOE NIPSIMOJIMHEWHOE

9 newkenue. [ padpudeckoe onucanue bubmuorexa [IOK
PaBHOMEPHOTO MIPSIMOJIMHEHHOTO https://m.edsoo.ru/89ba7190
JIBUKCHHUS

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

11 MrHaoBeHHas1 CKOPOCTh. Y CKOPEHHE. Bbu6mmoteka [JOK
[IpsiMosnHEeitHOE TBUXKECHHUE C https://m.edsoo.ru/a99549a7
MTOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 nﬁﬂﬁonHHeﬁHoro IBUKEHUS C bubmorexa HOK

https://m.edso0.ru/b7560bbf
MTOCTOSITHHBIM YCKOPEHUEM
CBoOosHOe najieHue. Y CKopeHue
CBOOOJTHOTO TaJICHUS. 3aBUCUMOCTh bubmuoreka [IOK

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

14 JIBu>keHue Tena, OpOoIIeHHOTO MOJ bu6nmorexa LIOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4fs
KpuBonuneriHoe 1BUXEHHUE.

JIBI/DKteHe 10 OKPY’KHOCTH. YTJ0Bast Butmorexa LIOK

15 U JuHenHas ckopocts. [lepuon n

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

bubnunoreka LIOK

16 "Kunemaruka" https://m.edsoo.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
HproroHa 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/IBaJIeHTIfOCTI> rPaBUTALIMOHHOMN U bubmorexa HOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl

99 Cuia TSKeCTU U yCKOPEHHE bubnmnorexa [JOK
CcBOOOIHOTO MMaJCHUS https://m.eds00.ru/22757f26
JIBr>keHre HeOeCHBIX Te U X

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

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

25 TPEHIA. JIBUKCHHE B KAAKOCTH 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 3amaq Bubmmorexa HOK
https://m.edsoo.ru/dclcaacO
31 KonTponbhas padota no teme Bbu6moteka LJOK
"Iunamuka. CtaThka 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 U3MEHEHUE
33 I/IMH;IJ'Ibca Tena. 3aKOH COXPAHEHUS bubmoreia LIOK
https://m.edsoo.ru/13f0a221
uMIyJbca. PeakTMBHOE IBUKEHUE
MoMeHT uMIlybca MaTepUAIBHON
Toyku. [Ipencrasienue o coxpaHeHUU bubmuorexa [IOK
34
MOMEHTa UMITYJIbCa B IEHTPAJIbHBIX https://m.edsoo.ru/d6532eb9
MOJISX
35 Pemrenue 3anau bubmuoreka [JOK



https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
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https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9

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 oeprin 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 Tell. 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 npencraBieHuii o 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 Menpaeneena- 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
IMOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA https://m.eds00.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.edso0.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 bubnuorexa [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 LIOK
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/[O,I[I/IHjMI/IKC. 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
KBasucraTrueckne u HECTATUYECKUE https://m.edsoo.ru/ac5cacl5
MIPOILIECCHI
DOnemeHTapHas paboTa B
62 TepMoJuHaMuKe. Beruncienue bu6muoreka [JOK
paboTsI 1o rpaduky mporecca Ha pV- https://m.edsoo.ru/741d5738
auarpamMmme
63 Temmonepeaaya kak crmocod bubmmoreka [JOK



https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738

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 cucremsl
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 MaxkcumansHoe 3HaueHue KIT. [{ukn bubmuorexka [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



https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
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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.edso00.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
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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
87 Pemenue 3agau bubmorexa LIOK
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 bubnnorexa [JOK
cocTosiHUS BemecTBa. Da3oBbie https://m.edso00.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 DneKkTpu3aius 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
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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
Hanpssk€HHOCTB IIEKTPUYECKOro
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
MOTEHIIMATIOB M HAMPSKEHUE
[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
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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)'IOJIe 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
Konpnencarop. D1neKkTpoéMKOCTh
106 KOH;eHcaTolfa. 3JI€IT”§)O§MKOCTB 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 3apsHKeHHOT0 KOHJIEHCAaTopa bubnuorexa LTOK
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
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https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
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https://m.edsoo.ru/73a34f18
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https://m.edsoo.ru/8341d6ac

112

Pemenue 3amau

O0001IeHYE ¥ CUCTEMATU3 AU

113 3HAHUU 110 TeMe "DIIeKTpUIECcKoe Bubmmorexa IOK
| https://m.edso0.ru/5752603f
oJie
114 KontposbHas paboTa mo teme bubmuorexa [JOK
"DnexTpuyeckoe mose" https://m.edsoo.ru/cefe90e9
Cuna toka. [locTosSIHHBIN TOK.
115 VYcnoBus cyliecTBOBaHUs bubmorexa [IOK
https://m.edso0.ru/233311b5
MTOCTOSTHHOTO JICKTPUYECKOT'O TOKA
116 Wcrounuku Toka. Hanpsixenue u Bu6moreka [JOK
DC https://m.edso0.ru/0839a115
3akoH OMa U1l yyacTKa LIETH. bu6nmorexa LIOK
117
DJIEKTPUUECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTD COTIPOTHBIICHUS
118 OJIHOPOJIHOTO ITPOBOJTHHKA OT €0 bu6nmorexa LIOK
JUTMHBI ¥ TIOMIA]IU TIOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CEUYCHUS
119 VY ienpHO€e CONPOTUBIICHUE BEILIECTBA. bubmuoreka [IOK
Pemenue 3agay https://m.edso00.ru/437f8300
[TocnenoBarenbHOE, MapaljICIbHOE,
120 CMeHIaIIl-IHOG COGJII/IHGHI/II; bubamorexa LOK
https://m.edsoo.ru/236f7e07
MTPOBOTHUKOB
Pacuét pa3BeTBIEHHBIX
121 SHCKTprLIeCKI/IX ueneit. [Ipasuna Bubmmorexa HOK
https://m.edsoo.ru/1794cf37
Kupxroga
122 Pemenue 3amau bubmorexa HOK
https://m.edsoo.ru/3881b469
123 Pabota snexkrpudeckoro Toka. 3aKoH bubmmorexa [IOK



https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
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Jxoyis —Jlenna

https://m.edsoo.ru/a3605c5c

bub6nmmoreka [IOK

124 Pemmrerme 38124 https://m.eds00.ru/6761bfOf
MOUIIHOCTB JIEKTPHUYECKOI0 TOKA.
125 TCHIJI:IIOBaSI MOI_HHOI(ZTB BBLIEJIIEMAas Ha bubmmorexa [IOK
’ https://m.eds00.ru/99750a6f
pesucrope
126 Pemenue 3agau bubmorexa LIOK
https://m.edsoo.ru/eb72fc24
127 O/1C u BHyTpEeHHEE CONPOTUBIICHHE bubmmoreka [JOK
HUCTOYHHKA TOKA https://m.edsoo.ru/72d453af
3axon OMa i MOJIHOM (3aMKHYTOH) bubnnorexa [JOK
128 .
AIIEKTPHUYCCKOMN IETH https://m.edsoo.ru/221f40fb
129 Pemenue 3agau buomiorexa LIOK
https://m.edso00.ru/3580b679
130 MOoOIHOCT, UCTOYHHKA TOKA bubmmorexa [IOK
https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3aMbikanne Bubmmorexa HOK
https://m.edso0.ru/546f5632
132 Konpaencarop B uenu nocTOSTHHOTO bubmmoteka IIOK
TOKa https://m.edsoo.ru/35368f3e
133 Pemenue 3amau bubmoreia LIOK
https://m.edsoo.ru/4410cef0
134 Pemenue 3anau mo teme bubmuoreka [{OK
"TTocTOSIHHBIN AMEKTpUUYECKH 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
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O0001IeHYE ¥ CUCTEMATU3ALIUS

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
BakyymHbie 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 1IEMU 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
MI'HOBEHHOH 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 "N3yuenue aBuKEHUs
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
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OpycKa 1o HaKJIOHHOH TIIOCKOCTH Ha
3aJlaHHOE PAcCTOSHUE OT €ro Macchl”

151
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@uU3NYECKUN IPAKTUKYM 110 TEME
"NccnenoBanue 3aBUCMMOCTU CHIL
YIPYTrOCTH, BO3HUKAIOIINX B MPY>KUHE
Y PE3MHOBOM 00pasIie, OT UX
nedopmaruu” wim "M3ydenue
JBUKEHUSI 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
Bpamenus" wiun "Koncrpyuposanue
KPOHUITEHOB U pacy€T CUII
ynpyroctu" win "M3yuenue
YCTOWYMBOCTHU TBEPAOIO TEIIA,
HMMEIOIIETo MIoNaab Onopsl"

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

154

@u3NYECKU IPAKTUKYM IO TEME
"N3mepenue ummysbca Tena rno

bubmmorekxa [IOK
https://m.edso0.ru/856fb28e
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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
B3auMozeiicTBun" win "M3mepenue
KUHETUYECKON YHEPIUM Tea 1Mo
TOPMO3HOMY ITyTH"

155
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@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 OCThIBaHU BelllecTBa" NN
"UccnenoBanue anradaTHOTO
npouecca" unu "N3yuenune
B3aUMOCBSI3U YHEPTUU
MEXMOJICKYJISIPHOTO B3aUMOJICHCTBUS
U TeMIepaTypbl KUIEHUS KUAKocTen"

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

bubmuoreka [IOK
https://m.edsoo.ru/2f2faa61
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@uU3NYECKUI 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". Msmepenue

KO3 pHUIHEHTA TOBEPXHOCTHOTO
HaTSDKEHUS

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

Du3ruecKuil IPAKTUKYM 110 TEME
"HccenenoBanue cMEaHHOTO
COEIMHEHMS PE3UCTOPOB" UIIU
"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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@uU3NYECKUI 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
TEPMOpPE3UCTOPa OT TEMIIEpaTyphl"
unu "CHsATHE BOJIbT-aMIIEPHOU
XapaKTepUCTHKU anoaa”

PesepBHbIil ypok. O600ICeHHE 1

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

bubmuoreka [{OK

161 i
SHCTeMaTHSaH"m SHATIHH HO Tene https://m.edsoo.ru/ed017d93
Kunematuka
P 5 . 0600
162 c;z:zf;iiz p;;( 3Ha1;)1/n§1u EEP;ZI\I; bubmmorexa [IOK
B https://m.edsoo0.ru/3149956b
" Jlunamuka"
P 5 . 0600
163 cnerewamsann st o reve BitGmiorexa LIOK
" B " https://m.edsoo.ru/0f9752ac
Crartuka TBEpAOTro Tela
P i . 0606
16 cnerewamannn s o reve Eubmionera LIOK
" B " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXPAHEHUS B MEXAHHKE
I'ogoBast KOHTpOJBHAS paboTa.
HcTeMaTu3alus 3HaHUH 10 TeM
" B . https://m.edsoo.ru/de148976
OCHOBBI MOJIEKYJISIPHOKWHETUYECKON
Teopun"
PesepBHrIit ypok. O6o0meHne u
166 CHCTEMATHU3alNs 3HAHUM 110 TEME bubmuoreka [{OK
"TepmonnHamuka. TeroBbie https://m.edsoo.ru/Obcc77cl
MaIIuHBI"
167 PezepBHblit ypok. O0001eHNE 1 bubmuoteka [IOK



https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1

CHCTEMATHU3AIHI 3HAHUH 10 TEME
"ArperaTHble COCTOSIHHS BEILIECTBA.
®da3oBble niepexo b

https://m.edsoo.ru/59ca5c91

PesepBHelil ypok. O600mIcHHE 1

bubnunorexa LIOK

168 '(:HCTeMaTI/BaI_II/ISI 3HaH1f1?1 10 TEME 1 https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIE
P 7 . 0600
o | S|
" IUI . " https://m.edsoo.ru/3cae6dal
[TocTosTHHBIN 3JIEKTPUYECKUI TOK
70 PesepBHbIil ypok. 0606?1eHHe u . BuGmiorexa LIOK
CUCTEMATHU3alNs 3HAHUH 10 TEME
" B " https://m.edsoo.ru/cc7681d4
Toku B pa3IMyHBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME



https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

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 MaFHI/IT(’)uB Y TIPOBOJIHUKOB C TOKOM. 1 bubnxorexa LIOK
https://m.edso0.ru/487a8593

MarunutHoe nosne. ['unoreza Ammnepa
BekTop MarHuTHOM MHIYKITUH.

5 [IpyHIMD Cynepno3uLuu 1 bu6nmorexa LIOK
MarHMTHBIX ToJiei. JInauu https://m.edsoo.ru/4clabcch
MarHUTHOW MHIYyKITUU
Bxonnast koHTpOIbHAS paboTa.

3 MaFfIHTHOG HOl:J)'Ie HpOB(fZ[HI/IKa C 1 bubmmorexa [IOK

https://m.edsoo.ru/d35d5262
TokoM. OnbIT Dpcrena

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

bubmmoteka IIOK

> Pemmenme 3272 1 https://m.edsoo.ru/a37a0c21

6 ITpumeneHne 3akoHa Amnepa. 1 bubmuoreka [IOK
DeKTPON3MEPHUTENbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cua JlopeHiia, e€ HanpaBJICHUE U

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

but6mmoreka [IOK
8 Pemmenme 327127 1 https://m.edsoo.ru/504e98c7
9 Pabora cunsl Jlopenna 1 bubmuoteka [IOK



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

bub6nmmoreka [IOK

10 Pemmterme 3272 https://m.eds00.ru/93617bd9
MarHuTHo€ 10JIe B BEIISCTBE.
11 deppoMarHeTUKH na;?all- u bubnrorexa LIOK
’ https://m.edso00.ru/30ff9608
JMaMarHeTUKHU
OCHOBHBIE CBOMCTBA
12 dbeppomarneTukoB. [IpumMeHeHne bubmmorexa LIOK
https://m.edsoo.ru/0b58190a
(dbeppoMarHeTUKOB
13 Pemenne 3amag mo Teme bubnunoreka LIOK
"MaruutHoe mosie" https://m.edso0.ru/5b55¢307
14 Permrenue 3agad mo reme bu6nmoreka LIOK
"MarauTtHoe mnoJje" https://m.edsoo.ru/41c4ae8a
SIBaeHue 3eKTPOMarHUTHOM
15 UHAYKIIHU. HOTIZ)K BEKTOpa bubmmorexa [IOK
N https://m.edsoo.ru/b3efalcl
MarHUTHON MHIYKIIUU
bubmmoteka IIOK
16 DAC unnykun https://m.eds00.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMU bubnnorexa [JOK
dapages https://m.edsoo.ru/a6dec188
18 Buxpesoe anekrpudeckoe mosie. bubmuoreka [IOK
Toku dyko https://m.edsoo.ru/15abe140
19 OJIC vHAYKIUY B IBUKYIIUXCS bubnuoteka [JOK
MPOBOTHUKAX https://m.edso00.ru/0235cc02
20 Pemenue 3amau bubmorexa HOK
https://m.edsoo.ru/4dfda618
21 Tpasio Jlerma bu6nunorexa LIOK

https://m.edsoo.ru/bbc22726



https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726

HNupyktuBHOCTH. Karymika

22 WHIYKTHBHOCTH B IIETIN bubmmorexa LIOK
o B https://m.edso0.ru/621eae9d
MOCTOSTHHOTO TOKa
SBnenue camounaykuuu. DJ1C Bbu6muoteka [JOK
23
CaMOMHIYKLIUH https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO TOJISI KaTYIIKU bubmuorexa [JOK
C TOKOM. DJIEKTPOMArHUTHOE I10JI¢ https://m.edsoo.ru/b3c0ad1l
25 Pemenue 3amau bubmrorexa LIOK
A https://m.edso0.ru/88f69d2b
06006
N " https://m.eds00.ru/76484025
DneKTpoANHAMHUKA
97 KoHTpoinbHas pabora 1o Teme bubnnorexa [JOK
"DeKTpoauHaMHUKa" https://m.edsoo.ru/8ae09b98
28 §0H268.T6JIBH8.$I CgCTeMa. BuGmorexa [OK
B HbIE KOJIeOaHus.
ODOJHBIE OIE https://m.edso0.ru/7c1db385
["apmonnueckue KonedaHus
K
N https://m.edso0.ru/87ce9498
JBUKEHUI
DHepreTuveckoe onucanue. BeiBos
j | smectoroomcwma busmiorera LIOK
rapMOHUYECKHX KOJIeOaHUH U3 UX
P https://m.eds00.ru/e3c99692
SHEPreTUYECKOro U
KMHEMaTUYECKOTO OMUCaHUs
but6mmorexa [IOK
31 A OaHui
MILIHTY 8  pasa koneariit https://m.edso0.ru/7a0c439a
32 [Tepuron u yacToTa KOJICOAHHMIA. bu6nunorexa LIOK



https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a

[Tepuoa mainbix cBOOOAHBIX
KoJIe0aHUI MaTeMaTHYecKOro
MmasiTHUKa. [leproa cBOO6OIHBIX
KoJie0aHul MPY>KMHHOTO MasiTHUKA

https://m.edso0.ru/e0399319

3aryxaromue KoieOaHus.

33 BrinyxeHHBIC KOeOaHUS. bubmorexa HOK
https://m.edsoo.ru/72e93d09
Pe3onanc
bubnunoreka LIOK

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

bubmuoreka [IOK

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

https://m.edso0.ru/756123c5
OK-KOH(DepeHus
36 3gj[exatHIzm(zciﬂeL:(oneGaHI/m B bubmroreia LIOK
Y https://m.edsoo.ru/8ef587be
MY3BIKaJIbHBIX HHCTPYMEHTaX
O06o01IeHre 1 cucTeMaTru3aIus
37 3HaHI/II; o TemMe "MexaHquIlKI/Ie bubnuorexa LIOK
https://m.edsoo.ru/eb84182f
KoneOaHus"

38 DNIeKTpOMarHuTHBIE KOJIeOaHusI. bubnuoreka [IOK
KonebaTenbHbli KOHTYP https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b

39 aMIUTUTYABI 3apsijia KOHIEHCcAaTopa ¢ bubnnorexa [JOK
aMIUTUTYAON CHIIBI TOKA B https://m.eds00.ru/093f9afl
KOJIe0aTeTbHOM KOHTYPE

40 3aKOH COXpaHEHUsl YHEPTUHU B bubmmorexa [JOK
uieaIbHOM KoJie0aTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543

41 3aTyxaromye J1eKTPOMarHUTHhIS bubnuotexa [JOK

Kosie0aHusl. BeiHyX/1eHHBIE

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



https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619

SJICKTPOMArduTHBIC KoJieOaHus

ITepemennsiit Tok. Peaucrop u

42 KOHJICHCATOP B I[EMU IIEPEMEHHOTO buomiorexa LIOK
https://m.eds00.ru/84836152
TOKa
43 Karyiika HHIYKTUBHOCTH B LICTIH bubmuorexa [IOK
IIEPEMEHHOI'0 TOKa https://m.edsoo.ru/cfa307af
3akoH OMa AJis 3JEKTPUIECKOM bubmmoreka [JOK
44
LEIH IEPEMEHHOI0 TOKa https://m.edsoo.ru/8bhae38e6
Mo1iHOCTh NEPEMEHHOTO TOKA.
45 AMEIHTyIIHO@pI/I JICUCTBYIOIIIEE bubmorexa LIOK
https://m.edso0.ru/lcac6c4c
3HAUCHUE CHJIBI TOKA U HANIPSHKCHHUSI
46 Pe3oHaHC B 2JIEKTPUYECKOM HIETTH bubmmorexa [IOK
https://m.edso00.ru/087506df
47 Penrenne 3amau bubmorexa LIOK
https://m.edsoo.ru/al16836a4
WneansHblif Tpancopmarop.
48 [IpousBoncTBo, Nepenaya u bubmmnorexka HOK
HOTPEOJICHUE ANEKTPUICCKOH https://m.edsoo.ru/f97418ae
SHEPTUU
OKOJIOTUYECKUE PUCKU TTPU
MIPOM3BOJICTBE AJIEKTPOIHEPIHH.
49 KI:})IJII)TypZ HCHOHBS(;[BpaHPISIp bubmmorexa LIOK
. https://m.edsoo.ru/a6f74d93
JJIEKTPOIHEPTHH B ITOBCETHEBHOM
KU3HU
but6mmoreka [IOK
50 Penterme saza https://m.edsoo.ru/ee6677ed
51 Pemenue 3amau bubmorexa HOK

https://m.edsoo.ru/7cab59f8



https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8

O00011eHUE U CUCTEMATU3 AL

bubnunorexa LIOK

> SHAHMILTIO TeMe https://m.edso0.ru/401024a9
"DJIeKTpOMarHuTHhIE KosieOanus"
MexaHu4eCKHe BOJIHBL.
53 XapaKTepUCTUKN MEXaHHUUECKUX Bubmmorexa IOK
o https://m.edso0.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJIH bubmorexa LIOK
https://m.edsoo.ru/d9ae1000
55 3ByK. XapaKTEpUCTUKH 3BYKa bubmmorexa LIOK
https://m.edso0.ru/138b6f09
56 Wndpassyk u ynprpassyk. Lllymosoe Bbu6mmoteka [JOK
3arpsi3HEHNE OKPYKAIOIICH Cpeibl https://m.edsoo.ru/7380038f
57 Pemenue 3agau bubmmorexa LIOK
https://m.edsoo.ru/cfd918bf
DNEeKTPOMarHUTHBIE BOJHBI.
58 I/I3quZHHe AJIEKTPOMAarHUTHBIX Bubmmorexa HOK
https://m.edsoo.ru/714e5dbl
BOJIH
59 DHeprus MEKTPOMArHUTHBIX BOJIH. bubmuorexa [IOK
CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIkana 371eKTPOMAarHUTHBIX BOJTH.
60 [Mpumenenue I:)meKTpOMaFHI/ITHr,Ix bubmmorexa LIOK
https://m.edsoo.ru/49belfe
BOJIH B TEXHHUKE U OBITY
[IpuHIMIB paguOCBI3U U
61 TeneBuacHus. Paguonokanus. bubnunorexa LIOK
DJIEKTPOMAarHUTHOE 3arPsA3HEHUE https://m.edso0.ru/9f96f1f8
OKPYXaIoIIe Cpeabl
62 KonTtponbHas pabora o Teme bubmuoteka [IOK

"Konebanus 1 BOJIHBI"

https://m.edsoo.ru/4f7985a0



https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0

Caer. 3aKOH MPSIMOJIUHENHOTO

bubnunoreka LIOK

63 pacIpoCcTpaHeHHs CBETA https://m.edso0.ru/f9566406
Pemenue 3agau Ha npuMeHEHUE
64 3aKOHA npmfonnﬂeﬁgoro bubmmorexa LIOK
https://m.edsoo.ru/ea32d455
pacrpocTpaHeHus CBeTa
65 Ortpaxenue cBera. [Lnockoe bubmuorexa [JOK
3epkaio. Ceprueckoe 3epKaiio https://m.edsoo.ru/a005d2bb
[Ipenomnenune cBera. AOCOIIOTHBIN
¥ OTHOCHUTEJbHBIN MTOKA3aTeNb
66 npenomiieHus. [loaHoe BHyTpeHHEee bubmmorexa LIOK
. https://m.edsoo.ru/bc2e55cd
otpaxenue. [IpenenbHblil yron
MOJIHOTO BHYTPEHHETO OTPaXKEHUS
Pemenue 3a1ay Ha IpuMeHEeHHE
67 3aKOHOB 0TpI:1>KeHHﬂEI MPETOMIICHUS bubmnorexa LIOK
https://m.edso0.ru/49d830a9
cBeTa
Xon nydeit B mpusme. Jucnepcust
68 cBeta. CJIOXKHBIN cocTaB 0eJIoro bubnuorexa LIOK
https://m.edsoo.ru/d8elc3be
cBeta. [IBer
69 JIunzel. @OKYyCHOE PacCTOSIHUE U bubnuoreka [IOK
ONTUYECKAasT CHJIA JINH3BI https://m.edso0.ru/60441359
70 [Toctpoenne n300pa>keHUi B IMH3AX bubmuoreka [IOK
U MX CHCTEMax. Y BEIIMUCHHE JIMH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 I/1306pa)KCHI/iII71 HOJIy‘IaCI\I;)ILIX c bubamoreta LIOK
’ https://m.edso0.ru/5a868f09
MTOMOIIIBIO JINH3
72 ['a3 xak onruyeckas cucrema bubmmorexa LIOK
https://m.edsoo.ru/ecd480a2
73 Pemenue 3anau. [Ipenensr bubmuoteka [IOK



https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
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MNPUMCHUMOCTHU I‘GOMGTpH‘-IGCKOfI

https://m.edsoo.ru/cd174al10

ONTHKHU

74 CKOpOCTh CBETA U METO/IBI €€ bubmmoreka [JOK
U3MEpCHUS https://m.edsoo.ru/f32aab06

bub6nmoreka [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 [Ipumenenue naTepdepeHun brbmmorexa LIOK
https://m.edso0.ru/668edbc8

bubmmoreka IIOK
80 Jlcpparuis ceTa https://m.edscL)]é).ru/12ed04b5

81 JudpakumonHas pemeérka. Y cioBue bubmuoreka [IOK
HaOJIFO/ICHUS TJIaBHBIX MAKCHMYMOB https://m.edso0.ru/f998d964

82 Pemenue 3amau bubmorexa HHOK
https://m.edsoo.ru/d58c411a

83 [Torepe4HOCTh CBETOBBIX BOJIH. bubmmnoreka HOK
[Monsipu3anus cBera https://m.edsoo.ru/e9890fe9

84 Pemenue 3amau bubmorexa HOK
https://m.edsoo.ru/c56¢8158

85 CBeToBbI€ BJICHUS B IPUPOJIE bubmmorexa LIOK
https://m.edso0.ru/0b36363d

86 O000I11IEHNE U CUCTEMATU3AIHS bubnunoreka [JOK



https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
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3gauui o reme "Onruka"

https://m.edsoo.ru/8al14748b

KonTponbhas pabota no teme

bub6nmmoreka [IOK

87 «OnTHKay https://m.edso0.ru/82315dd4
['paHUIIBI TPUMEHUMOCTH
KJIACCHYECKOM MEXaHUKHU. 3aKOHBI bub6nmoreka [IOK
88
9JIEKTPOJMHAMUKHY M IPHHIIAIT https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIILHOCTH
89 [TocTynatel cienuanbHOU TEOPUHU bu6nmoreka LIOK
OTHOCHUTEJILHOCTH https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOU
uHTepBail. [IpeoOpazoBanus
90 Jlopenua. YcnoBrue NnpU4MHHOCTH. bubmmoreka [JOK
OTHOCHUTEIBHOCTh https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJICHHUE
BPEMEHHU U COKPAIICHHUE JITTUHBI
01 DHEprusi U UMITYJIbC bubmuoreka [IOK
PENATUBUCTCKON YaCTHIIBI https://m.edsoo.ru/853a64fc
CBs13b MacChl ¢ SHEPTUEH U
92 UMITYJIECOM peHSITHI;HCTCKOﬁ bubmmorexa LIOK
https://m.edsoo.ru/b6258ffa
YaCTHIIBI. DHEPTHS TTOKOS
93 PaBHOBECHOE TEIIIOBOE U3ITYyUEHHUE Bubmmorexa IOK
https://m.edsoo.ru/f54035a5
but6mmoreka [IOK
%4 Jakon cmemteny Bixa https://m.edsoo.ru/1c5ff752
95 I'mmoresza M. Ilnanka o kBaHTax. but6mmoreka [IOK
DoTOHBI https://m.edsoo.ru/a5ffa218
96 OHeprus 1 uMIysbc GOTOHA Bubmmorexa HOK

https://m.edsoo.ru/7fb307ec
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https://m.edsoo.ru/c9bd77cb
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https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
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https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec

97 ®otordpdexr. OnbiTe A. T Bu6muoteka [JOK
CroneroBa. 3akoHbl poTodddekTa https://m.edsoo.ru/8c68e5h9
VYpaBHeHnue DUHIITEIHA 17151

98 (bEToaq)(beKTa. ”KpaCHasIHrpaHnua" bubmmorexa LIOK

https://m.edso00.ru/01ef4556
dororddekra

99 Jasnenne ceera. OnbrTel I1. H. bu6nmmoreka [IOK
JleGenena https://m.eds00.ru/64b4f966

100 BoiHOBEIE CBOWCTBA YaCTHUIL bubmmorexa [IOK

https://m.edsoo.ru/f59cfcec
Bounnsl e bpoiinis. [lnvHa BOJIHBI e
101 Epofms[i paI;MepH )(:)[6J1acm " Bubmmorexa IOK
. https://m.edsoo.ru/5df8bafl
JIOKQJIM3AIAH JBUKYIICHCS YaCTHIIBI

102 KopmyckynsipHo-BOJTHOBOH Ayann3m Bubmmorexa LIOK

https://m.edsoo.ru/8ccab62a

103 Judpakmus 31eKTpOHOB Ha bubnnorexa [JOK
KpHCTaJLIax https://m.edsoo.ru/30dbal8c
Crnemnuduka u3mepeHuii B

104 MHKgogl)Hpe. COO]I“)HOHIGHI/H[ bubmmorexa LIOK

. N https://m.eds00.ru/65783dec
HeonpenenéunocTeil ['elizenoepra
bubmmoreka IIOK
105 Pewerine rpaguccicn saza: https://m.edsoo.ru/e70195hd
106 Pemienne pacu€THbIX 33124 bubmorexa HOK
https://m.edsoo.ru/ee9b3182
KoHnTtponbHas paboTa mo Temam:
107 "OCHEBBI CTOI')' "KopnyckymispHo- bubmorexa LIOK
. S https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaliu3m
108 OMBITHI IO UCCIIEJIOBAHUIO CTPOCHUS bu6muoreka [JOK

aToMa. HnaHeTapHaﬂ MOJICIb aToOMa

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



https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
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Pezepdopna

109 [Tocrynarer bopa bubnxorexa LIOK
https://m.edsoo.ru/404dfa9a
Bunsl cniektpoB. CrieKTp ypoBHEM bubmuorexa [IOK
110
SHEPIHH aTOMa BOAOPOa https://m.edsoo.ru/cf74blla
111 CroHTaHHOE U BBIHYKJIEHHOE Bbu6muoteka [JOK
U3JIyueHHE CBETa https://m.edso0.ru/f945d85c
bubmuoreka [IOK
112 Jasep https://m.edsoo.ru/2288a0c4
Hyxnonnas mozens siapa
113 ['eiizenbepra-MBanenko. 3apsa u bubnnorexa [JOK
MaccoBO€ YKCIIO siapa. M30TOIbL. https://m.edsoo.ru/34ada5de
PannoakTuBHOCTH
3aKOH paIM0aKTUBHOTO pacnaja.
CBolicTBa HOHU3UPYIOIIETO
114 U3ITyYEHUS. BJ'II/IHPI:I/}IIC B Bubmmorexa HOK
https://m.edsoo.ru/aab98bef
pPaZOaKTUBHOCTH Ha KHUBBIC
opranusmsl. Jlosumerpus
DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
SAnepusie cunbl. Jlepekt maccobl
sapa. AnepHele peaknuuu. A aepHeie
115 plelzKTOpiI.pHpogﬂerl - Bubmmorexa IOK
https://m.edsoo.ru/ff1758d0
YIPaBISIEMOTO TEPMOSIIEPHOTO
CHHTE3a. DKOJOTHYECKHUE ACTICKTHI
Pa3BUTHSA AIEPHOM SHEPTETHKHU
MeTo/bl perucTpaluu u BuGmorexa OK
116 MCCJIEI0BAHMS DJIEMEHTAPHBIX

qacCTuIl. q)yH,[[aMCHTaJILHBIC

https://m.edsoo.ru/lac08a5b
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https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b

B3aUMOJCUCTBUA. baprnoHbl, ME30HBI
u jgentoHsl. [IpeacraBienue o
CrangaptHoit Mogenu. KBapk-
TJIIOOHHAs MOJIENb aJJpOHOB

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

bubnunoreka LIOK

17 sHeprus. EnuHCTBO usuueckoit https://m.edsoo.ru/c026fd37
KapTHUHBI MUPA
118 Oransl pa3BUTHS aCTPOHOMUHU. Bbu6mmoteka [JOK
3HaYeHHE aCTPOHOMHHU https://m.edsoo.ru/ad73e145
[TpMEHMMOCTh 3aKOHOB (PH3UKHU
119 JUTSE OOBSICHEHUST TIPUPO,IBI bu6nmorexa LIOK
KOCMHYECKHX 00BEKTOB. MeTobI https://m.edsoo.ru/39¢44028
aCTPOHOMHUYECKUX UCCIEIOBAHUI
CoBpeMeHHbBIE OIITHYECKUE
120 Tenepcxomﬂ PaaNOTENECKOIIbI bubmorexa HOK
’ ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi acTpOHOMUS
Bup 38é3aH0T0 HeOa. Co3Be3nus,
121 ;IpKHI/Ie 3B§3I[LI IUIAHETHI, UX ’ bubmorexa HOK
’ ’ https://m.edsoo.ru/aac588eb
BHJIUMOE JIBHKEHUE
Conueunas cucrema. ComHIIe.
122 ConHeyHas aKTUBHOCTb. I/IcHTquHK bubmmorexa LTOK
. https://m.edsoo.ru/22748eb4
sHepruu CosHIA U 3BE3]T
3BE3IBI, X OCHOBHEIE
123 XapakTepucTHku. J(narpamma bu6muoreka [JOK
"CHEKTPAIbHBIN KIace — https://m.edso0.ru/42169944
CBETUMOCTB"
124 3Be3/bI TJIaBHOU bubmmoreka [IOK



https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
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oCJICaA0BaTCIbHOCTHU

https://m.edsoo.ru/b3ch766¢

BuyTpennee crpoenue 3BE3.
CoBpeMeHHbIE NPECTABICHUS O

bubnunoreka LIOK

125 P Omxomﬂei{m 1 OBOIIOTIH https://m.edsoo.ru/d09da494
ConHua u 3B€34. DTarbl )KU3HUA
3BE3 ]
Muneunsiii [IyTe — Hama ['anakruka.

126 Tunst raJIaKTyI/IK. YéEpHble AbIpHI B Bubmmorexa IOK

https://m.edsoo.ru/7cd10a0a

sJIpax rajJaKkTUK
Bcenennas. Pacimupenue

127 Bcenennoii. 3akon Xa66ma. Teopust bubnnorexa [JOK
BounbIioro B3peiBa. PeiaukToBOE https://m.edsoo.ru/3dbdf0d2
U3ITyuyeHue

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

129 Hepeménnpie mpobiembl bubmmnoreka HOK
aCTPOHOMUH https://m.edsoo.ru/d37d9ffe
Du3HUeCKU IPAKTUKYM I10 TEME
"HccnenoBanre MarHUTHOTO MOJIS
MOCTOSTHHBIX MAarHUTOB" WJTH

130 "HccnenoBanre CBOMCTB bubmmoteka IIOK
beppoMaruHeTHKOB" HITH https://m.edsoo.ru/67361aef
"NccnenoBaHue aeiicTBUS
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM"
Pu3NYeCcKuil TPAKTUKYM 110 TEME

131 "N3mepenue cuibl AMiiepa" win bu6muoreka [IOK

"N3y4eHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuJIbl TOKa" WU

https://m.edsoo.ru/fcae91e9



https://m.edsoo.ru/b3cb766c
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"Onpenenenre MarHUTHOU
WHAYKIIMHA Ha OCHOBE U3MEPEHUS
cuiibl Ammnepa"

132

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue SBICHUS
JIEKTPOMAarHUTHOW MHAYKIMU" WIIN
"OnpeneneHne HHIYKIIMA
BUXPEBOTO MarHUTHOTO MoJIs"

https://m.edsoo0.ru/c36658da

133

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"HccnenoBaHue sBJICHUS
camouHaykiuun" wim "Coopka
MO/IEJIN 3EKTPOMArHUTHOTO
reseparopa"

bubnunoreka LIOK
https://m.edso0.ru/b8fb6391

134

Pu3n4ecKuil IPAKTUKYM 110 TEME
"U3mepenue neprojia CBOOOTHBIX
KoJ1ie0aHUN HUTSIHOTO U MPY>KUHHOTO
MasiTHUKOB"

bubnunoreka LIOK
https://m.edso0.ru/5d159d35

135

136

Pu3nYecKuil NPAKTUKYM 110 TEME
"IIpeobpa3oBanue SHEPTUU B
IPYXUHHOM MasiTHUKE"

Du3nUeCcKUu IPAKTUKYM I10 TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepes NOCIIeI0BATENbHO
COEJIMHEHHBIE KOHEHCATOP,
KAaTyLIKy ¥ pe3ucTop’ min
"HccnenoBanue paboThl HCTOUHUKOB
CBE€Ta B LIETIH NMEPEMEHHOI0 TOKa"

bubmmoteka IIOK
https://m.edso0.ru/a28026bd

but6mmorekxa [IOK
https://m.edso0.ru/89dc2d90

137

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOM

bubmmorekxa [IOK
https://m.edso0.ru/b100661a



https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
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BOJIHBI"

138

DuU3nyeCcKui MPaKTUKYM 110 TEME
"N3mepeHue nokasarens
MPEJIOMJIEHUS CTEKJIa" WIn
"TTomyuyenue n300pakeHUs B
CUCTEME U3 IIJIOCKOTO 3epKajia U
JUH3bI"

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

139

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOTO PacCTOSHUS OT BELIeCTBa
(Ha mpuMepe KUJKHUX JIMH3)" Win
"N3mepenue pOKyCHOro pacCTOSIHUS
paccenBaronux JUH3"

bubnunoreka LIOK
https://m.edso0.ru/b879fb3f

140

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HaOronenue nudpakimu,
UHTEp(EPEHINH U MOJIIPU3ALUU
ceeta"

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

141

Pu3nYecKuil NPAKTUKYM 110 TEME
"OnpeneneHre UMITyJIbca U SHEPTUU
PENSITUBUCTCKUX YacTull (110
¢dororpadusM TPEKOB 3apsKEHHBIX
YaCTHI[ B MArHUTHOM T10J1¢)"

bubmmoreka IIOK
https://m.eds00.ru/63756¢47

142

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepenne nocrossHHOM [1nanka Ha
OCHOBE UCCJIEJIOBaHUS
dotorddexra" nnm "Uccnenopanme
3aBUCHUMOCTH CHJIBI TOKA YEPE3
CBETOJINOJ1 OT HaIpsHKEHUA"

but6mmoreka [IOK
https://m.edsoo.ru/eb916f82

143

Pu3NYeCcKuil TPAKTUKYM I10 TEME

bubmmorekxa [IOK



https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82

"UccnenoBanue cekTpa
pa3peKEHHOr0 aTOMapHOTO
BOJIOPOJIa 1 U3MEPEHUE TIOCTOSTHHOU
PunGepra"

https://m.edsoo.ru/ec651eb8

144

145

Pu3N4eCKul IPAKTUKYM 110 TEME
"UccnenoBanue paiiOakKTUBHOTO
¢doHa ¢ UCTIOTB30BaHUEM
nozumerpa win "M3ydyenue
MOTJIOUIeHHs OeTa-uyacTHI]
aTrOMUHHEM"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HaOaronenus 38630010 Heba
HEBOOPYXEHHBIM T'JIa30M C
HCIIOJIb30BAHUEM KOMIBIOTEPHBIX
MIPUJIOKEHUH JIJIs1 OITpeACIICHUs
MOJIOKEHHUS HeOECHBIX 00OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3iusi CeBepHOro Moyyniapus u
spkue 38€361" win "HabmoneHus B
teneckon JIyHsl, T1aHer,
TYMAaHHOCTEH U 3BE3AHBIX
CKoOIJIeHui"

bub6nmmoreka [IOK
https://m.edsoo.ru/c3dabebe

bu6mmoreka IIOK
https://m.edso0.ru/1072021e

146

147

O00011eHNEe U CUCTEMATU3ALIS
3HaHuU. Ponb GU3KMKHN U acTpOHOMUHU
B DKOHOMHYECKOM,
TEXHOJOTMYECKOM, COLIMATLHON U
ATHYECKOH cepax NesTeTbHOCTH
YyeJIoBeKa

O00011eHre U CUCTEMATU3ALIS

bubnunorexa LIOK
https://m.edsoo.ru/ad6ddeed

but6mmorekxa [IOK



https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed

3Hanuil. Posb 1 MecTo ¢pusuku u
aCTPOHOMHH B COBPEMEHHOMN
Hay4HOU KapTHHE MUpPa

https://m.edso0.ru/18f19f7¢c

O00011eHHE U CUCTEMATU3ALIMS

3Hanuil. Pose ¢pu3nueckoil Teopun B
(bopMHpOBaHUY MIPEICTABICHUH O
du3nyecKoil kKapTuHe MUpa, MECTO

bub6nmmoreka [IOK

148 (bu3nUeCKOil KapTHHBI MUPA B https://m.edsoo.ru/e7d400f4
o0I1IeM psiTy COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJE
149 O000I11IeHNE U CUCTEMATU3AIUS bu6nmorexa LIOK
3Hanuii mo reMe "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o001IeHe U CUCTEMaTH3aIs bubnnorexa [JOK
3HaHuii o TeMe "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o0mIeHre U cucTeMaTr3aIus bubnuoreka [{OK
3HaHMi 110 TeMe "lunamuka" https://m.edsoo.ru/2dfbafcs
O06o0mIeHre U cucTeMaTru3aIus
152 3H&1HI/II;II o TeMe "CraTHKa Tﬁepzloro bubmorexa HOK
| https://m.edsoo.ru/3ccad82e
Tena
O0001mIeHNEe U CHCTEMaTH3aITHS
153 3HaHI/IH”1i o TemMe "3aKOHbI ’ bubamorexa LOK
| https://m.edsoo.ru/32a4d1a0
COXPAaHEHHUS B MEXaHHUKE
O00011eHNEe U CUCTEMATU3ALIS
3HaHu# 110 Teme "OCHOBBI but6mmoreka [IOK
154 .
MOJICKYJIIPHO-KUHETUIECKOM https://m.edsoo.ru/ed440ca8
Teopun"
155 O00011eHre U CUCTEMATU3ALIS bubmmoreka [IOK
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3HaHU 110 TeMe "TepMoauHaMuKa.

TenmoBbie MaIuHbL"

https://m.edso0.ru/c63f7c10

O060011eHNEe U CUCTeMAaTU3aIHS
3HaHUU 110 TeMe "ArperaTHble

bubnunorexa LIOK

156
cocrosaus BeniecTBa. Da3oBrie https://m.edsoo.ru/1d36b5b1
nepexopl"”
06006
157 swamit no rewe "aexrpiceroe bubmiotexa LIOK
" P https://m.edsoo.ru/3bf0def9
moJie
000
158 | onmath e Toomommenth bubotexa LIOK
N https://m.edsoo.ru/71453ee6
AJICKTPUUICCKUN TOK
000
159 g{a(l){HI;e:: :eiz%'?sr; ZHSZ?J:II:HHLIX bubmmorexa LIOK
" P https://m.edsoo.ru/3d40077a
cpemax
160 O00011eHNEe U CUCTEMATU3ALIS bu6mmoteka IIOK
3HaHui 1o TeMe "MaraurHoe mose" https://m.edsoo.ru/3b4c06ae
P i . 0600
161 cnerevanisams s 1o Tove buGorexa LIOK
" B " https://m.edso0o.ru/053e2248
3J'I€KTpOMaFHI/ITHa$I UHAYKOUA
152 | cnomonamenan ot g o buGorexa LIOK
" B " https://m.edsoo.ru/d6310bfd
MexaHndeckue KojeOaHus
o | o o
S cre Satwts ore e,, https://m.edsoo.ru/5e2bb83d
DNeKTpOMarHuTHbIE KoJeOaHus
164 PesepBublit ypok. O0o0uieHue u bu6muoreka [IOK

cucCTeMaTu3anusa 3HAHUM 110 TEME

https://m.edsoo.ru/96a7a2dd
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"MexaHUYECKHUE U
3JIEKTPOMArHUTHBIE BOJTHBI"

Wroroast KOHTpOJIbHASA paboTa.

165 PesepBublit ypok. O600meHne u 1 Bbu6muoteka [JOK
cHUCTEMaTH3aIis 3HAHWIH 110 TeME https://m.edso00.ru/52ad1603
"Onruka"

PesepBHbIii ypok. O000IICHNE 1
166 CI/ICTIe)MaTI/BZIII)I/I?I 3HaHI/H;1H 110 TEME 1 bubmorexa HOK
https://m.edsoo0.ru/5bec1c65
"Ocnosel CTO"
PesepBusiit ypok. O6o0mieHue u

167 CHUCTEMaTH3alMs 3HAHUH 10 TEME 1 bu6nmorexa LIOK
"KopImycKyJ/IsIpHO-BOTHOBOI https://m.edsoo.ru/f7c59d38
nyanu3m"”

PesepBubiit ypok. O6001IEHNE 1
168 CI/ICTEM&TI/ISZEI/IH 3HaHI/II;IH 10 TEME 1 bubmmorexa [IOK
https://m.edso0.ru/1f511654
"duzuka aroma"
Peseprubiit ypok. O60011eHNE U

169 CHCTEMAaTU3aLUS 3HAHUH T10 TEME 1 bubnuoreka [{OK
"dwu3rKa aTOMHOTO S7Ipa U https://m.edso0.ru/905c5ce0
3JI€MEHTapHBIX YaCTUILL"

Pesepenbriit ypok. O600meHne 1
170 CHCTgMaTmZEm[ 3HaHI/II;IH 10 TeEME 1 bubmmorexa [OK
https://m.edsoo.ru/2bffb94c
"OnemeHTh! acTpodu3uku”
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOT'PAMME
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI10 KJIACC

Kon
NPoOBEPSIEMOr0
pe3yJbTarta

10.1

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

JleMOHCTpHpOBaTh HA MpPUMEpPaxX poib U MECTO (U3UKU B (OPMHPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUDPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUH, B IPAKTUYECKOU AEATEIbHOCTH JIIOAEH

10.2

10.3

10.4

10.5

YYHuTHIBaThH T'paHULbl TPUMCHCHUA HN3YYCHHBIX (1)I/ISI/I‘I€CKI/IX MOHeﬂeﬁI
MaTepuaibHas TOYKa, MHEpLUaJIbHAs cucTeMa OTCu€Ta, abCOIIOTHO TBEPIOE
TEJI0, UJICAIBHBIN ra3; MOJEIN CTPOCHHS I'a30B, JKUIAKOCTENW U TBEPABIX TEll,
TOYECYHBIN AIIEKTPHUUYECKUH 3apsi — MPH PEIICHUH (PU3NIECKUX 3a/1a9

PacnioznaBath usnueckue siBieHus (MIPOLECChl) U 0OBSCHATh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KMHETHYECKOH TEOPHU CTPOCHHS
BEIIECTBA M JJICKTPOJMHAMUKU: PABHOMEPHOE M PAaBHOYCKOPEHHOE
NPSMOJIMHEIHOE JBMXKCHHE, CBOOOJHOC TMAaJeHHE TeJ, MABHXKCHHE II0
OKpPY>KHOCTH, HHEpIHSA, B3auMojeiictBue Tei; auddysus, OpOoyHOBCKOE
JIBIDKEHUE, CTPOCHHE KHUIKOCTEH M TBEPIBIX TeJ, M3MEHEHHE 00béMa Tel
Opu HarpeBaHWW (OXJIAXKJCHUHU), TEIUIOBOE paBHOBECHE, HCIIapeHHE,
KOHJICHCAIIMS, TUIaBJICHHE, KPUCTAJUTU3ALMS, KUIIEHHE, BIaXHOCTh BO3/IyXa,
NIOBBILICHUE JTABJICHHS T'a3a IPH €ro HarpeBaHWHU B 3aKPBITOM COCYJI€, CBS3b
MEXJIy MapaMeTpaMu COCTOSIHMS Ta3a B M30MPOIECCax; NEKTPU3ALHs Tell,
B3aUMOJICVCTBUE 3aps10B

OnuceiBaTh MEXaHUYECKOE JBM)KEHHUE, UCIOb3Ys (PU3NUECKUE BEIUYHHBI:
KOOPJIMHATA, IIyTh, [IEPEMEILEHUE, CKOPOCTb, YCKOPEHHUE, Macca Tella, CUIIa,
UMITyJIbC ~ TEJa, KUHETUYEeCKas DHEpPrus, IOTCHUUaIbHAsA JHEPIHs,
MexaHuyeckass paboTa, MeXaHWYecKkass MOIIHOCTh; TIpU  OINHUCAHUU
MPaBWIBHO TPAaKTOBaTh (PM3MUYECKUN CMBICI HCIOJIB3YEMBIX BEIUYHMH, HX
0003Ha4YeHHs] W EIWHUIBI, HaXOAWUThb (OPMYIIbI, CBS3BIBAIOLIUE JIAHHYIO
(bu3NYECKYyI0 BEIMYUHY C APYTUMHU BEIMUYNHAMU

OnuceiBaTh W3Y4YEHHBIE TEIJIOBBIE CBOMCTBA TE€l U TEIUIOBBIE SIBIICHUA,
UCIIONB3Ys (DU3NYECKUE BEIIMUMHBIL: JaBJIEHUE ra3a, TeMIIepaTypa, CPeaHss
KHHETHYeCKas SHEPTHUSI Xa0THYECKOTO JIBIKCHUSI MOJIEKYI,
CpPEIHEKBaJ[paTUYHAsI ~ CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TETUIOTHI,
BHYTPEHHSII dHEprus, padbora raza, KOIP(GUIMEHT IOJE3HOTO JACHCTBUS
TEIJIOBOTO JBUTATElNsl; MPU OMKMCAHUN MPABHIIBHO TPAKTOBATh (hU3HUECKUN
CMBICT UCHOJB3YEMBIX BEITHUYHMH, UX OOO3HAYCHUS M CIUHUIIbI, HAXOIUTh
dbopMyIbl, CBS3BIBAIONIME MAHHYIO (DU3MYECKYI0 BEIMYUHY C JIPYTHMH
BEJIMYMHAM

10.6

OnucelBaTh  M3y4EHHBIC  OJJIEKTPUYECKME  CBOWCTBA  BEIIECTBA U
AIIEKTPUYECKHUE SIBICHUS (TIPOLECCHI), UCHOIb3Ysd (PU3MUECKUE BEITUYHHBI:




10.7

ANEKTPUUECKUN 3apsill, SJICKTPUUYECKOE TMOJie, HANpsHKEHHOCTh IO,
MOTEHIIMaN, Pa3HOCTh MOTEHIIMAJIOB; MIPHU ONKMCAHUU MPABUIHHO TPAKTOBATh
(bu3nYeCKuit CMBICI UCTIOIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIlBaTh (POPMYJIbl, CBA3BIBAIOIIME TAaHHYIO (U3UYECKYIO0 BEIMYHHY C
JIPYTUMH BeTMYMHAMHU

AHATM3UPOBATH (PU3NYCCKUE MPOLIECCHI U SBJICHUS, UCTIONB3YST (PU3NICCKUE
3aKOHBI W TPUHIMUIIBL 3aKOH BceMupHoro TaroteHus, |, Il u Il 3axonbI
HproToHa, 3aKOH COXpaHEHUs MEXaHMYECKOM SHEPIrHH, 3aKOH COXPaHCHHUS
MMIyJIbCa, TMPUHIMI CYNEPHO3UIUA CWUJI, TMPUHIUMI  PaBHOIpPABUS
MHEPLUHAIBHBIX CHUCTEM OTCYETA; MOJIEKYJISIPHO-KMHETUUYECKYI0 TEOPHIO
CTPOEHHUS BEIIECTBA, Ta30BbIC€ 3aKOHbBI, CBA3b CPEAHEH KHHETUYECKOM
SHEPruM TEIUIOBOTO JIBUKEHHUS MOJIEKYJ ¢ aOCOJIIOTHOM TeMIlepaTypoH,
MEpPBbI 3aKOH TEPMOJMHAMHKH; 3aKOH COXPAHEHMS DJIEKTPUUYECKOTO
3apsna, 3akoH KysoHa; mpu 3TOM pa3iuyarh CIOBECHYIO (OPMYJIUPOBKY
3aKOHAa, €r0 MaTEeMaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUIBI, 00JIaCTH)
MIPUMEHUMOCTHU

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuuyaTh  yCIOBUS HMX  0€301acHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKU3HU

10.9

BEBIOMHATE 3KCHEPUMEHTHI O HCCIEIOBAHUIO (U3MUYECKUX SIBICHUH U
MponecCcoB C UCIOJB30BAHUEM ITPSAMBIX H KOCBECHHBIX I/ISMCpeHHﬁ; IIpu 5TOM
dbopmynupoBaTh podaeMy (3a7a4dy) U THUIOTE3y YU4EOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000PYIOBaHUS, TPOBOJIUTE OTIBIT
1 (GOpMYJIMPOBATH BHIBOJIBI

10.10

10.11

10.12

10.13

Ocy1iecTBIATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMpATh ONTHMAIbHBIA CHOCOO M3MEpPEHUS U MCMOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCHMOCTH  MEXIYy (PU3WYECKUMH  BEIMUYMHAMHU C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUW; MpU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHpOBaTh  pe3yJbTaThl  MOMYyYEHHOW  3aBUCHUMOCTHU
(GU3NYECKUX BEIUYHH B BHJE TAaOMUI[ U TpaduKOB, N1e€JaTh BBIBOIBI II0
pe3yibpTaTaM UCCIIEeIOBaHUS

Cobmronats mpaBuia 0€30MacHOro TpyAa MPH MPOBEICHUN UCCIIEAOBAHUM B
paMkKax  y4eOHOrO  SKCIEpHUMEHTa, y4eOHO-MCCIIeOBATENbCKONM U
IPOEKTHOH AEATENbHOCTU C UCIOIb30BAHUEM U3MEPUTENBHBIX YCTPOICTB U
1abopaTopHOro 00opy10BaHuUs

Pemate pacuérHble 3aaud C SBHO 3aJaHHON (DU3MUYECKON MOJEINbIO,
UCTIONB3YSl (PU3NYECKUE 3aKOHBI M MIPUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4¥l BBIOUPATh (PU3NYECKYIO MOJIENb, BBIACIATh (PH3UUIECKIE BEIUYUHBI
U (QopMyIbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH PAcuéThl U
OIICHUBATH PEATHHOCTh MOTYUYEHHOTO 3HAUYCHHS (PU3HUECKOM BEIIMUNHBI

10.14

Pemars Ka4eCTBECHHBIE 3a7a4H: BBICTPaUBaTh JIOTUYECKH
HENPOTUBOPEUMUBYIO ILENMOYKY PpACCYKICHHM C ONOPOM Ha H3YyYEHHBIE




3aKOHBI, 3dKOHOMCPHOCTU U (1)I/I3I/I‘-ICCKI/IG SABJICHUSA

10.15

Hcnonb3oBaTh  HpU  pelleHMH  Y4eOHBIX  3a7ad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJOTUM I TOMCKA, CTPYKTYPHPOBAHUS,
UHTEpPIIPETAllUM U TPEACTABICHUS Y4YeOHOM UM  HAy4yHO-TIONYJIIPHOU
uHpOpPMALIUK, TOJYYEHHOM U3 pa3IMYHBIX HCTOUYHUKOB, KPHUTHUYECKH
aHATM3UPOBATH MOJTydaeMylo HHPOPMAIIUIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIAJIa POCCUNUCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, OOBSCHEHHE TIPOIECCOB OKPYXKAIOIIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUHI

M cronp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KHU3HH
s obOecrieueHuss 0€301ACHOCTH TIpH  OOpallleHHH ¢ NpuOOpaMH H
TEXHUYECKUMHU YCTPONCTBaMH, IUISI COXPAHEHHS 3J0POBBS M COOJFOJICHUS
HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYXKAOIIEH cperie

PaGoTate B rpynme C BBINOJIHEHUEM Pa3JIMYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYIIIbI, PAIIMOHAIBLHO PaCHpPEACIsaTh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYyallMsX, aJCKBAaTHO
OLICHWBATh BKJAJ K&KIOTO W3 YYaCTHUKOB TPYIMIbI B pEIICHHUE
paccMmaTpuBaeMoi mpooOIeMbI

11 KUIIACC

Kon
NpoBepsieMOro
pe3yabTara

111

11.2

11.3

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
o0pa3oBaTe/IbHON NPOTrPaMMBbI CpeHero o01ero 0d0pasoBaHus

JleMoHCTpHpOBaTh Ha MpPUMEPAX POJIb U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOU KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
W TEXHOJOTHM, B MPAKTUYECKOW JESITEIBHOCTH JIOJIEH, ILEIOCTHOCTh M
€AMHCTBO (PM3NYECKOMN KapTUHBI MUpa

Y4uuTeIBaTh TpaHUIBl NPUMEHEHHS MW3YYEHHBIX (U3NYECKUX MOJeNe:
TOYEYHBIN DJIJIEKTPUYECKUN 3apsf, sAepHas MOJENIb aToMa, HYKJIOHHAs
MOJIeIb AaTOMHOTO sJIpa MPH pelieHnH (PU3nuecKkux 3aaad

PacniosnaBath ¢usnveckue sBiIeHUs (TPOLECChl) U OOBACHITh UX Ha OCHOBE
3aKOHOB  JJICKTPOJMHAMUKA W KBAaHTOBOW (DM3HMKH: DJIEKTPHUECKAs
POBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JICHCTBUS
TOKa, BSaHMOﬂeﬁCTBHe MardviToB, DJICKTPOMariuTHasA MHAYKIUA, HeﬁCTBHe
MarHUTHOTO TIOJIE HAa MPOBOJHHK C TOKOM U JBHXKYIIUHCS 3apsn,
JJIEKTPOMArHUTHBIC KOJIeOaHHsI u BOJIHBI, PSAMOJIMHEHHOE
pacnpoCTpaHCHHE CBETa, OTPaKCHHE, MpEIOMIICHUE, HWHTepdepeHIws,
TUQpakuus U MOJISIpU3alUs CBETa, AUCIEPCUS CBETa, (POTOINEKTPHUUCCKUI
apdekr (porodaddexT), cBETOBOE NaBieHHE, BOSHUKHOBCHHE JIMHEHYATOTO
CIEeKTpa  aroMa  BOJOPOJA,  CCTECTBCHHAas M HCKYCCTBEHHas




PaANOaKTUBHOCTh

11.4

OnwuceIBaTh U3yYEHHBIC CBOWMCTBA BEIIECTBA (DJICKTPUYECKHUE, MATHUTHBIC,
OIITUYCCKHUC, SJICKTPUYICCKYTO MMpOBOAUMOCTD Pa3JIMIHBIX CpCII) n
AIIEKTPOMArHUTHBIE  SBJICHHUS  (IPOLIECCHI), HCIONB3YS  (PU3HUECKHUE
BEJIMYMHBI: JICKTPUUYCCKUN 3apsi]], CHIIa TOKA, SJEKTPHUECKOE HANPsIKEHNUE,
AJIIEKTPUYECKOE COMPOTUBIICHHE, pa3HOCTh noteHnuanos, JJIC, pabora
TOKa, WHIYKIMS MarHUTHOTO Tojis, cuia Awmmepa, cwia JlopeHia,
WHIYKTUBHOCTh KATYIIKH, SHEPTHS 3JCKTPUYECKOTO M MarHUTHOTO TIOJICH,
NEepUOJl U YacToTa KOJICOaHWH B KOJIeOATEIBHOM KOHTYpE, 3aps M CHja
TOKA B TIPOIECCE TapMOHMUYECKHX JJICKTPOMArHUTHBIX KOJICOAHUH,
(OKyCHOE pacCTOsSHHE U ONTHUYECKas Cujia JIUH3bI;, [P ONUCAHHH
IMMpaBUJIbBHO TPAKTOBATb (bH?)I/ILIGCKI/Iﬁ CMBICJI HUCIIOJB3YEMBIX BCJIMYHWH, HUX
0003HAUCHHSI W EIUHMIIBI, YKa3bIBaTh (OPMYJIbI, CBA3BIBAIOIINE JaHHYIO
(U3NYECKYIO BEIMYUHY C IPYTUMU BEIMUYMHAMU

11.5

OnuceiBaTh HM3y4YeHHbIE KBAHTOBBIC SIBJICHHS M MPOIECCHI, HCIOIb3YS
bu3nYecKue BEIUYHHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M YacToTa CBETAa, SHEPrUs M HMITyJbC (OTOHA, TMEPHOA IOJIypacraja,
SHEPrUsi CBS3M ATOMHBIX SJI€p; MPH OMUCAHUU MPABUIBLHO TPAKTOBATH
(U3UYECKUN CMBICI UCTIONB3YEMbIX BEIMYMH, UX 0003HAUCHHUS U €IUHULIBI;
yKa3bIBaTh (POpPMYJIbI, CBA3BIBAIOIIME MAaHHYIO (U3UYECKYIO BEIUYHHY C
JIPYTUMH BETUYMHAMHU, BEIUUCIISITH 3HAU€HHE (PU3NYECKOM BETUIMHBI

11.6

11.7

11.8

AHanu3upoBaTh (pU3NUECKHUE MPOIECCHI U SBJICHUS, UCHOIb3Ys (PU3NUECKUe
3aKOHBl W MPUHLOUIBL 3akoH OMa, 3aKOHBI IIOCIEI0BaTENbHOIO U
HapajjIeIbHOTO COEAMHEHUs IPOBOJHUKOB, 3aK0H Jlxkoynsa — JIeHna, 3akoH
JIEKTPOMArHUTHOW MHAYKIMH, 3aKOH INPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHBI OTPAJKEHUS CBETA, 3aKOHBI NPEJIOMIICHUS CBETAa, YPaBHEHUE
OiHmTeitHa a8 QoTodddexTa, 3aKOH COXpaHEHUs DSHEPruH, 3aKOH
COXPAaHEHHUs MMITYJIbCa, 3aKOH COXPAHEHHUs DJIEKTPUUYECKOIO 3aps/a, 3aKOH
COXPaHEHMsI MAaCCOBOI0O 4YHcCla, MOCTYNaTel bopa, 3aKOH pajnOaKTHUBHOIO
pacnaza; mpu 3TOM pas3inyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTUYecKoe  BbIpaXX€HHWE M ycjoBHs  (TpaHMIbI,  0O0JacTH)
MPUMEHUMOCTH

OnpenensTh HampaBlIeHHE BEKTOpa HMHIYKIMM MArHATHOTO  TOJS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTh H300pakeHHE, CO37aBacMOE IJIOCKHM 3€pKajoM,
TOHKOM JIMH30U1

11.9

BrimmonuaTe OKCIICPUMCHTBI IIO0 HCCICAOBAHHIO (1)I/I3I/I'-ICCKI/IX SIBJICHUA U
MPOIIECCOB C UCIOJIB30BAHNUEM TPSMBIX H KOCBEHHBIX H3MEPEHHI; IPU ATOM
dbopmynaupoBaTh podaeMy (3a1ady) U THIOTE3y YU4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000PYyIOBaHUS, MPOBOJUTEH OMBIT
U GOPMYJIHPOBATH BHIBOJIBI

11.10

OcyiecTBIsITh MpsiMble M KOCBEHHBIE HM3MEpPEHUS (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMPATh ONTHMAJIbHBIA CHOCOO M3MEpEHUs U MCHOJIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (DM3UYECKUX BEJIMYUH C HUCIOJIb30BAHUEM
OPSMBIX U3MEPEHUH; TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH
pe3yJbTaThl TOJYYEHHOW 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BHJIE
TaOIMI U TPaUKOB, AETATh BBIBOAKI 110 pE3yJIbTaTaM HCCIeIOBAHUS

Cobmoath mpaBuiia 0€30MacHOTO TPyAa MPH MPOBEACHUH UCCIICIOBAHUIT B
paMKax  y4eOHOTrO  3KCIEPUMEHTa, Y4eOHO-HCCIICOBATEIILCKOW U
HpOGKTHOf/’I ACATCIBHOCTH C UCIIOJIb30BAHUCM U3MCEPHUTCIIbHBIX YCTpOﬁCTB u
1ab0paTopHOTO 000PYTOBaAHUS

Pemate pacuérHple 3aauud ¢ SBHO 3aJaHHON (DU3UYECKON MOJIEIbIO,
UCIIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHAN3a YCIOBHUS
3aauM BBIOUPATh (PU3UYECKYIO MOJEINb, BBIACTATh (PU3UUECKUE BEIUYUHBI
U (QopMyJbl, HEOOXOAWMBIE JUIsi €€ pelmIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATH PEATbHOCTh IMOJIYYCHHOTO 3HAYCHHSI (PH3UIECKON BETHUHHBI

Pematn Ka4CCTBCHHBIC 3aJa4du: BBICTPAanUBaATb JJOIT'M4YCCKHU
HCIIPOTHUBOPCUUBYIO IICIIOYKY paccymneHHﬁ C OHOpOﬁ Ha H3YUYCHHBIC
3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘16CKI/IG SABJICHUA

Hcnonb3oBaTh  HpU  pelleHMH  Y4eOHBIX  3a7ad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJOTMM Ui [OMCKA, CTPYKTYpPHPOBAHUA,
UHTEpHpeTalluid ¥ MpeJICTaBleHUs Yy4eOHOH M  Hay4YHO-IOMYJISPHOM
UHpOpMaLlMY, MOJYYEHHOM U3 pa3jMyHbIX HCTOYHUKOB; KPUTHYECKU
aHAIM3UPOBATH MOJTyYaeMyto HH(pOpMaLIHIO

OOBSICHATh MPUHLUIBI JEWCTBUS MAIWH, HPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3nuyaTh YCIOBHS UX 0€30MacHOr0 WCMOJIb30BAaHUS B
IOBCEIHEBHOMN XU3HU

11.17

[IpuBonTh MpUMEpHI BKJIa/la POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HayKu, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIEro MHUpaA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp30BaTh TeOpeTHYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM >KM3HU
st obecriedyeHust Oe3omacHOCTM Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPONCTBaMU, JUISI COXPAaHEHHs 3/JI0POBBSI M COOIFOICHUS
HOPM 5KOJIOTHYECKOT'0 IOBEICHUS B OKpYXKAOIIEH cpene

11.19

PaGorate B Tpymme C BBINOJHEHHWEM Pa3WYHBIX COIHAIBHBIX pOJIEH,
MJIAaHUPOBATh PabOTy TPYIIIbI, PAIIMOHAIBHO PACHPENeATh 00S3aHHOCTH U
IJIaHUPOBATh ACATCIBHOCTh B HCECTAHAAPTHBIX CHUTyalUsaAX, aJCKBAaTHO
OLCHMBATb BKJIaJ KaXJ0ro M3 YYaCTHUKOB TIPYIIlbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon Koxa npoBepsiemoro

pa3aejia JIEMEHTA

IIpoBepsieMble 3J1eMeHTHI CO/IeP:KaAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHUA

1.1

®uszuka — Hayka o npupone. Haydnsle meTonbl
IIO3HAHMsSI OKpYXKarolero Mupa. Poss sxkcriepumenTa
U TEOpUM B IIpoLleCC€ IO3HAHUA IPUPOABL.
OKcriepuMeHT B pusuke

1.2

MogenupoBanne  (U3MYECKUX  SBICHHUA |
nporieccoB. Haywnple rumote3sl. ®Dusndeckue
3aKOHBl W TEOpUU. [paHUIBl TPUMEHHUMOCTH
¢u3nveckux 3akoHOB. [IpUHIMIT COOTBETCTBHSL.
Pore u wMecro ¢msuku B opMupoBaHUH
COBPEMEHHOM  Hay4yHOH  KapTHHBI MHpa, B
NPaKTHYECKOH IEeSITENbHOCTH JIIOeH

MEXAHUKA
#H#HPart##KITHEMATHUKA

2.11

Mexannueckoe — nBHKeHUE.  OTHOCUTENIBHOCTD
MexaHuuyeckoro gABwxkeHus. Cucrema OTcuérta.
Tpaexropus

2.1.2

[lepemenienue, CKOpOCTh (CpemHsisi  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHaIbHOM
TOYKH, HUX HpO@KHI/II/I Ha OCU CUCTCMBbI KOOp)II/IHaT.
CroxeHue nepeMeneHnii 1 CI0KeHHE CKOPOCTEN

2.1

2.1.3

2.14

2.15

PaBHOMeEpHOE M paBHOYCKOPEHHOE NPSIMOJMHEWHOE
nBrKeHue. ['paduku 3aBUCHUMOCTH  KOOpIMHAT,
CKOpPOCTH, YCKOpPEHHMsS, NYTH W IepeMelIeHUs
MaTepUalbHOU TOYKH OT BPEMEHHU

CBoOoHOE majieHue. Y CKopeHrne cBOOOTHOTO
naieHus

KpuBonuneiinoe JIBHOKCHHE. PaBHOMepHOE
JBUOKEHUE MaTEpPUAJIbHOW TOYKU IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JIUHEWHAs CKOpocTh. [lepuon u
yacToTa. L{eHTpOoCTpEMUTENBHOE YCKOPEHNE

2.1.6

TexHuueckue yCTpOMCTBA: CHUIOMETP, JABUIKECHHE
CHapsAa0B, HCTIHBIC U pCMCHHBIC IICpCaavIn

2.1.7

[Ipaktuueckue paboTel. M3MepeHne MrHOBEHHOMH
ckopocTH. MccnenoBaHue COOTHOILIEHUS MEXITY
My TSIMH, PO ACHHBIMU TEJI0M 3a




2.2

MOCJIE/IOBATEIbHbIE PAaBHBIE MPOMEKYTKH BPEMEHU
[P PaBHOYCKOPEHHOM [IBJKEHUU C HaYallbHOM
CKOPOCTBIO, paBHOU Hymi0. V3yueHue IBUKEHHS
[IapuKa B BSI3KOM kKUAKOCTU. M3yueHue IBUKEHUS
Tena, OPOIIEHHOTO TOPU30HTATBHO

#H#Par### JMHAMUKA

2.2.1

2.2.2

[Ipunmun  otHocutenbHOCTH ['amuies.  [lepBsiit
3akoH HprotoHa. MHepuuanbHble CHCTEMBI OTCUETA

Macca tena. Cuna. [IpuHuun cynepno3uimuy cuil

2.2.3

Bropoii 3akoH HproTOHA 711 MaTEpUAIBHON TOYKH B
uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HploTOHA [171s1 MaTepHalIbHbIX TOYEK

224

2.2.5

3aKOH BCEMHUpPHOro TAroreHus. Cuia TSDKECTH.
[TepBas kocMudeckas ckopocTb. Bec Tena

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna Ttpenuss. Cyxoe Ttpenue. Cuia TpeHUS
CKOJIbXKEHHUSI M cuiia TpeHus mokos. Koadduuument
Tpenusi. Cuia CONpOTUBIICHUS TIPU JBIKEHUH Tea
B )KHJIKOCTH WJTU Ta3e

2.2.7

2.2.8

2.2.9

[ToctynaTensHOE W  BpamaTeIbHOE  JIBHIKCHUE
a0COJIIOTHO TBEPJIOTO Tela

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpAIlCHUS.
I1;meyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEja B
HUCo

TexHu4eckue yCTpONCTBA: NOAIIUITHUKY, ABUKECHUE
UCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

[Ipaktuueckne pabotel. M3ydeHue ABMKEHUS
Opycka Mo HaKJIOHHOM TJIOCKOCTH MO AeHCTBHEM
HECKOJBKUX cHII. MccienoBaHue 3aBUCUMOCTH CHIT
YIOPYTOCTH, BO3HHUKAWIIUX B JaepopMupyemoi
NPYXXUHE W PE3MHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccrnenoBanue yClaOBHI paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

2.3

###Par#H#3AKOHBI COXPAHEHHM A B MEXAHUKE

2.3.1

I/IMHYHLC MaTepHaHLHOﬁ TOYKH, CUCTCMBI
MaTCpHAJIBHBIX TOYCK. I/IMHy.]'H)C CHJIBI 1 UBMCHCHUC
HMITyJIbCa TEJIa

2.3.2

3akoH coxpaHeHus nMmiyibca B MICO. PeaktuBHoe
JBUKECHHE

2.3.3

Pabora cuiier

2.34

MOIIHOCTD CHJIBI




2.3.5

Kunernueckass 5SHeprusi MaTepUAIBHONM  TOYKH.
TeopeMao KMHETUYECKOMN YSHEPTUHN

2.3.6

ITorenumanpHas 3Heprus. lloreHuuanbHas sHeprus
YIIPYTo neGpopMHUPOBaHHON IIPY’KUHBI.
[TorennuanbHast SHEPrUs Tesia BOINU3H MOBEPXHOCTH
3eMiu

2.3.7

2.3.8

[ToreHnuanbHble U HEMOTEHUUANbHBIE cUlbl. CBA3b
pabOThl HEMOTEHIMAJIBHBIX CHJI C H3MEHEHUEM
MEXaHUYECKOM HHEPruM CUCTEMBI Tel. 3aKOH
COXpaHEHUs MEXaHUUECKON IHEPTUU

anyrI/Ie " HEYIIPYT'UEC CTOJIKHOBCHUS

2.3.9

TexHudyeckue  yCTpPOMCTBA:  JABWIKEHUE  PaKeT,
BOJIOMET, KOIIEp, IPYKUHHBINA [TUCTOJIET

2.3.10

[TpakTuyeckue padboTsl. M3ydyeHue cBs3U CKOPOCTEH
Tel NIpU Heynpyrom ynape. MccinemoBanue cBA3U
paboThl CWJIBI C U3MEHEHHEM MEXaHUYeCKOU
SHEPIUH Tema

3.1

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

3.11

OcHoBHbIE IOJIOKEHHUS MOJIEKYJISIPHO-
KMHETUYECKOM TeOopHH. BpOyHOBCKOE JBUKEHUE.
Huddyszus. Xapakrep ABMKEHUS U B3aUMOJEHCTBUS
YacTHI] BELIECTBA

3.1.2

3.1.3

Mopgenu CTpOeHMs Ta30B, KUIAKOCTEH MU TBEPIBIX
TeJl U OOBSACHEHHE CBOMCTB BeEIeCTBA HAa OCHOBE
STHUX MOJIEJIeN

Macca MOJIEKYII. KonunuectBo BEILIECTBA.
[TocTostHHast ABoraapo

3.1.4

TermmoBoe  paBHOBecue. Temmepatypa u €€
n3mepenue. [llkana remneparyp Llenscus

3.15

3.1.6

Mopnene uaeanmpHOro rasa. OCHOBHOE ypaBHEHHE
MOJIGKynSIpHO-KI/IHeTI/ILIeCKOfI TEOpHUU HUACAIBHOTO
rasa

AblcomoTHas Temmeparypa Kak Mepa CpegHei
KMHETUYECKOM DHEPrUU  TEIUIOBOIO  JABHXKCHUSA
yactul rasza. lllkana temnepartyp KenbBuna

3.1.7

VYpaBuenue Kianeiipona — MenaeneeBa. 3akoH
JanproHa

3.1.8

I"a30BbIe 3aKOHBI. M301TpOIIECCHI B UI€AIBHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA: H30TEPMA,
M30x0pa, n300apa




3.2

3.3

3.1.9

TexHUYECKUE YCTPOHUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[TpakTrueckue pabotel. M3mMepeHnne mMacchl Bo3ayxa
B KJIacCHOM KomHaTe. McciaenoBaHue 3aBUCHMOCTH
MEXIy T[apaMeTpaMu COCTOSIHUSI Pa3peKEHHOTO
rasza

OCHOBbI TEPMOJIMHAMUMKNA

321

TepmonnHamuueckas CHCTEMA. BnytpeHnHss
SHEPTUsI TEPMOJIUHAMHYECKOW CHUCTEMBI U CIIOCOOBI
€€ u3MeHeHUs

3.2.2

3.2.3

3.2.4

3.25

3.2.6

KonuuectBo Ttemnorsl U pabota. BHyTpeHHss
SHEPIUs OJJHOATOMHOI'0 UAEaIbHOIO rasa

Bunsl TeIIONepeIauHn: TETIONPOBOIHOCTb,
KOHBEKIIMSI, M3JIy4eHHe. TermioéMKOCTh  Tena.
VYnaenpHast  TEIIOEMKOCTH  BellecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPH TEIJIONepeade

[lepBbiii 3akoH TepMmoauHamuKku. [lpuMeneHue
MEPBOro 3aKOHAa TEPMOJAMHAMUKH K H30IPOLIEccaM.
['padmyeckas uHTEpIperanus paboThl ra3a

Tenmosrie MAaIIIUHBI. [TpuHIUTIBI JNIEUCTBUS
TerioBbiXx MamuH. [IpeoOpa3oBaHus SHEpPruu B
TEIIOBbIX MamuHax. KoapdunueHt mnone3Horo
nerictBust (nanmee — KII1J1) termoBoit Mamunabl. [{ukr
Kapno u ero KII/{

Bropoit 3akoH TepmomuHamuku. HeoOpaTtumocTb
IPOLECCOB B IpUpone. TerioBble JBUTaTENU.
Dkonoruyeckue npooIeMbl TETI0OIHEPTETUKH

3.2.7

TexHu4eckue yCcTpoMCTBa: JABUIaTENb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUIIHOHED

3.2.8

[Tpaktuyeckue pabotel. M3mepeHue ynenbHOM
TEIJI0OEMKOCTH

##HPar## AT PEI’ATHBIE COCTOSAHUMA BEILIECBA. ®A30BBIE

INEPEXO/IbI

[Tapoobpa3zoBanue W KoHaeHcaius. Mcnapenuwe u

3.3.1 KUTEHUE. YJIeabHas TEIUIoTa MapooOpa3oBaHUS.
3aBUCHMOCTH TeMIIEpaTyPhbl KUIICHHSI OT TaBJICHUS
332 AOCONIOTHAs ¥ OTHOCUTEbHAS BIIAYKHOCTh BO3JIyXa.
e HachplieHHbIi map
Teépnoe Ttenmo. Kpucramnuueckue u amopdHbie
3.3.3 Tena. AHU30TPONUS CBOWCTB KpucTayioB. JKuakue
kpucTtayyibl. COBpeMEHHBIE MaTepPHAITBI
3.34 [TnaBneHue m KpucTaumM3anus. YAeibHas TEIUIoTa




riaBnenus. CyOmumarus

3.3.5 YpaBHeHuUe TEII0BOro O6amaHca
Texnuueckue YCTPOWCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU MOTYUYCHHS
h COBPEMEHHBIX  MaTepuaioB, B TOM  YHCIE
HAHOMAaTEpPHAaJIOB, U HAHOTEXHOJOTUU
337 [TpakTdeckne paboTel. M3MmepeHue BIAXKHOCTH
e BO31yXa
4 OJIEKTPOAMHAMUKA
###Par#H#IJIEKTPOCTATUKA
411 DneKkTpu3anus Tell. JJeKTpU4eckuid 3apsa. Jlsa
o BHUJIa 3JIEKTPHUYECKUX 3aPsI0B
4.1.2 [TpoBOAHMKY, TUAIEKTPUKU U TIOTYTIPOBOTHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
41.4 B3aunmopeiictBue 3apsanoB. 3akoH Kyiona
DneKTpuueckoe ToJIe. Hanpspok€HHOCTb
4.1.5 anekTpudeckoro mois. IlpuHuum cyneprno3unuu.
JluHuY HanpsHKEHHOCTH AIEKTPUUYECKOTO MO
416 Pabora CHII AIIEKTPOCTATUIECKOTO TIOJIS.
o IMotennuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOAHMKH ¥ JOUANEKTPUKH B  TMOCTOSHHOM
4.1.7 ANEKTPUUYECKOM noJe. Husnexrpuyeckas
MIPOHUIIAEMOCTh
OnextpoéMkocTs. KoHaeHcarop. DNEeKTpOEMKOCTb
4.1.8 IUIOCKOTO KOHJEHCATOpa. OHEPrus 3apsyKEHHOTO
KOHJICHCATOpa
TexHuueckune YCTpOMCTBA: AJIEKTPOCKOI,
419 DIIEKTPOMETP, IIEKTPOCTATHYECKAS 3aIuTa,
o 3a3eMJIEHHE  DJIEKTPONPHOOPOB,  KOHJIEHCATOP,
KCEPOKC, CTPYHUHBIN IPUHTED
4110 [IpakTrnueckue paboTHL. N3mepenune
o 3IEKTPOEMKOCTH KOHIEHCATOpa
##Par###IIOCTOSHHBIN DJIEKTPUUYECKHHI TOK. TOKH B PA3JIMUHBIX
CPEIAX
YcnoBus CYIIIECTBOBAHHS MOCTOSTHHOTO
4.2.1 aneKTpudeckoro Toka. Mcrounnku toka. Cuiia Toka.
4.2 ITocTOSIHHBIM TOK
4.2.2 Hampsoxenune. 3akon Oma 1j1s ygacTka 1enu
493 DIIeKTpUUYECKOE CONIPOTHUBJICHHUE. VY nenbHoE
o CONPOTHBJIEHHE BELIECTBA
4.2.4 [TocnenoBarenbHOE, NapalIeIbHOE, CMELIAHHOE




COCAMHCHUC ITPOBOAHUKORB

4.2.5

4.2.6

PabGoTta snexrpuyeckoro Ttoka. 3akoH J[xoyms —
Jlenna

MontHoCTb SJICKTPHYECCKOI'O TOKa

4.2.7

anekTpoiBkymas cwia (mamee — OJC) wu
BHYTPEHHEE COINPOTUBICHHE HCTOYHHUKA TOKa.
3aKoH OmMma JUTSt MOJIHOM (3aMKHYTOM)
aneKTpruecKoi rern. KopoTkoe 3amMbpIkaHue

4.2.8

4.2.9

4.2.10

ONEeKTpOHHAas MPOBOJUMMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb  COINPOTUBJIEHUS  METAJUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh
OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX ITyYKOB

[TonympoBonnuku. CoOcTBeHHass W IpUMECHAs

MPOBOAMMOCTh TMOJYNPOBOAHUKOB. CBoicTBa p-N
nepexo/a. [loaynpoBogHIKOBBIE TPHUOOPHI

4211

4.2.12

4.2.13

4.2.14

DNeKTpUYECKUM TOK B JNEKTPOJINTAX.
DNEKTPOIUTHYECKAS JUCCOLMALIUA. DIEKTPOIIN3

OnexkTpudeckuil TOK B ra3ax. CaMoCTOATENbHBIA U
HECAMOCTOSITENIBHBIA  pa3psa. Pasznuunbple  TUIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [1lnazma

TexHn4yeckue ycTpoNCTBa: aMIIEpMETpP, BOJIBTMETP,
peocTaT, UICTOYHHMKHN TOKA, 3JIEKTPOHArpeBaTEIIbHbIE
npudopsl, AJIEKTPOOCBETUTENBHbIE npudopsI,
TEPMOMETP CONPOTUBJICHMS, BaKyyMHBIH JHOI,
TEPMUCTOPbI u (boTOpE3UCTOPHI,
MOJIyIPOBOJIHUKOBBII MO/, TaJlbBAaHUKA

[TpakTuyeckue paboThl. M3ydeHHe CMeEIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncTOYHMKA TOKa W €ro
BHYTPEHHETO COIIPOTUBIICHUSI. Habmronenue
AIIEKTPOJIN3A

11 KJIACC

Kon
pa3aeia

4

Koanposepsiemoro
3JIEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OJIEKTPOAMMTHAMUKA

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

4.3

43.1

ITocrossHHEIE MAarHuThbL. B3aumonaeticTtBue




IIOCTOAHHBIX MAarHuTOoOB

MaruutHoe noje. BeKTop MarHUTHOM WHAYKIIUH.
IIpunuun cynepnio3unmy. JIMHMM  MarHUTHOR

4.32 vHAyKuuy. KapTrHa TMHAN MAarHUTHOM MHAYKUUN
TIOJISI IIOCTOSIHHBIX MarHUTOB
MarauTtHoe 1ojie MPOBOJHUKA ¢ TOKOM. KapTtuHa
JUHUW TOJS JIJIUHHOTO MPSMOr0 IPOBOJHUKA W

4.3.3 3aMKHYTOT'O KOJIBLIEBOTO IIPOBOJAHMKA, KAaTYIIKH C
TokoM. OmeiTr  Opcrena.  B3aumopeiicTBue
MIPOBOJHUKOB C TOKOM

434 Cuita Amniepa, €€ MOJlyJib U HalpaBJICHHUE
Cuna Jlopenna, € MOIyJ b W HampaBlCHUE.

4.3.5 JIBI>KeHUE 3apsHKEHHON YacTHIBI B OJIHOPOIHOM
MarHuTHoM noJjie. Pabora cumel JIopenia

4.3.6 SIBICHHE IEKTPOMArHUTHON HHTyKITUU

4.3.7 [ToTok BeKTOpa MAarHUTHOW MHAYKLIUU

438 OJAC wuHaykuuu. 3aKOH  3JIEKTPOMAarHUTHOM

e uryknud Papanest

BuxpeBoe anekrpuueckoe nose. 9J1C nHAyKINN B

4.3.9 MIPOBOJIHUKE, JIBMKYIIEMCS TIOCTYIAaTE€IbHO B
OJIHOPOJHOM MarHUTHOM IT0JIC

4.3.10 [IpaBuno Jlenua

4311 NunyktuBHOCTh. SIBNenune camowHaykiuu. DJ1C

e CaMOUHIYKIUH

4.3.12 DHeprusi MarHuTHOTO MOJIsl KaTYLIKH C TOKOM

4.3.13 DIIeKTPOMarHuTHOE TOJIe
TexHUYECKHE yCTPOMCTBA: TTOCTOSTHHBIE MarHUTHI,

4.3.14 AIEKTPOMATHUTBI, SJIEKTPOJIBUTATENb, YCKOPUTEIIN
3JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[TpakTueckne paboThl. M3ydeHWe MarHUTHOTO
MOJIsL KaTyIKu ¢ TokoM. MccnenoBanue aeicTBUS

4.3.15 IIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.
HccrnenoBanne  SBICHUS  DJIEKTPOMArHUTHOM
WHIYKITH

5 KOJIEBAHHM A U BOJIHBI
###HPart#H#MEX AHNYECKUE U DJIEKTPOMAI' HUTHBIE KOJIEBAHU A

KonebarenbHas cucrema. CBOOOIHBIE KOJICOaHUSI.

511 I'apmonnueckue konebanus. Ilepuoxn, wyacrora,

51 aMIIuTyna u (paza konebanmit
5.1.2 IIpyxuHHBIA MagTHUK. MaTeMaTU4EeCKUN MasTHUK
5.1.3 VYpaBuenue rapMOHHYECKHUX KoJIeOaHuil.




5.2

Kunematnueckoeu JUHaAMHUYCCKOC OIIMCaHUEC
K0J1Ie0aTeJIbHOTO JABUXKCHUA

[IpeBpamienye 3HEpruM NOpU TapMOHUYECKUX
Konebanusax. CBs3b  aMIUIUTYIBl  KoJieOaHMA

>-14 HCXOJIHOM BEJIMYMHBI ¢ aMIUIUTYAaMH KOJIeOaHui
€€ CKOpPOCTU U YCKOPEHUS
KonebaTenpHbIii KOHTYD. CBoOopanbIe
DIIEKTPOMArHUTHBIE KOJIE0aHWS B  HJICAUIHHOM
5.15 Koe0aTeIbHOM  KOHTYpe. AHANOTHS — MEXIY
MEXaHUYECKUMHU U AIIEKTPOMArHUTHBIMH
konebanusimu. Popmyna Tomcona
516 3aKOH COXpaHEHMs SHEpruM B  HJICAIIbHOM
o KOJIcOATETBHOM KOHTYPE
BrinyxeHHbIC MEXaHHYECKUE KOJICOaHHUS.
5.1.7 Pezonanc. Pe3onancHass kpuBasi. BbIHyXJIeHHBbIE
ANIEKTPOMArHUTHBIC KOJIEOaHNUSI.
518 [Tepemennblil Tok. CHHYCOUJAIbHBIN TIEPEMEHHBIN
o TOK.
519 MOIIHOCTh TIEPEMEHHOTO TOKa. AMIUIUTYTHOE H
o JeHCTBYIOIIEE 3HAYEHHE CHIIBI TOKA U HAMPSIKEHUSI
Tpancpopmarop. IlpousBoiacTBo, mnepepaya U
notpebieHue JIEKTPUUYECKOMN SHEPIuu.
5110 OKOJIOTMYeCKHe  PUCKM  TIpU  TPOU3BOJCTBE
o SJIEKTPHYECKOM SHEPTHH. Kynerypa
UCTIOJIB30BAaHUS AJIEKTPOIHEPTUN B TIOBCETHEBHOM
KU3HH
5111 Texnuueckue YCTpOMCTBA: ceiicmorpad,
o AIIEKTPUUYECKUI 3BOHOK, JTMHUU JIEKTporepeiad
IIpakTrueckue paboThI. Hccnenosanne
3aBHCUMOCTH ME€PHO/Ia MaJIbIX KoJjeOaHHii rpy3a Ha
5112 HUTH OT JUIMHBI HUTH M Macchl TIpy3a.

HccnenoBanue mNEepeMEHHOTO TOKA B LENU M3
MOCJIEN0BATEIbHO COEAUHEHHBIX KOHJIEHCATOpa,
KaTyIIK{ U PE3UCTOpPA

##HPartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

MexaHnueckue BOJTHBI, YCIIOBHS

591 pacrnpocTpaHEHHS. [Tepuon. CxopocThb
pacnpocTpaHeHus U IIuHa BosiHbl. [lonepeunsie u
MPO/I0JIbHBIC BOJHBI

599 ###Par###  Unartepdepenmus u  audpaxus
MEXaHUYECKUX BOJH

5.2.3 3Byk. CxopocTh 3ByKa. I'poMKocTh 3ByKa. BricoTa




toHa. TemOp 3ByKa

5.24

5.25

5.2.6

OJEeKTPOMAarHUTHbIE BOJHBI. YCJIOBUS H3ITyYEHHs
AJIEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTanus
BeKTOpoB E, B 1 v B 371€KTpOMarHuTHON BOJIHE B
BaKyyMe

CBoOiICTBa 3JIEKTPOMAarHUTHBIX BOJH: OTPa)XKEHUE,
MIPEJIOMJIEHUE, NoJIsSIpU3anus, mudpaxus,
untepdpepeniys. CKOPOCTh  AIEKTPOMArHUTHBIX
BOJIH

[[Tkana »MEKTPOMArHUTHBIX BOJH. [IpuMeHeHue
AIIEKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY

5.2.7

[lpuHuuMnel  paaMoCBsI3U W TEJICBUACHUS.
Panuonokanus. DIeKTpOMarHUTHOE 3arps3HEHHE
OKpYXKaroIieu cpebl

5.2.8

Texnuueckue YCTPOWCTBA: MY3bIKaJIbHbIC
WHCTPYMEHTBI, YJIBTPa3BYKOBas JUAarHOCTHKA B
TEXHUKE W MEAMIMHE, Pajap, paguoNpUEMHUK,
TEJIEBU30D, aHTeHHa, TenedoH, CBU-neun

5.3

5.3.1

###Par###OIITUKA

[IpsMonMHEHOE  paclpocTpaHEHHE CBeTa B
ogHOpoHOM cpene. JIyd cBera

5.3.2

OtpakeHue cBeTa. 3aKOHBl OTPaKEHUS CBETa.
[Toctpoenne n300paxeHuii B IOCKOM 3epKaje

5.3.3

5.34

[Tpenomnenue cBera. 3aKOHBI MPETOMIICHHS CBETA.
AGCOIOTHBIN MOKa3aTesb NPeIoMIICHUS

ITonmHoe BHyTpeHHee oTpaxkeHue. IlpenenbHbIn
YTOJI IIOJIHOI'O BHYTPEHHETO OTPAXKEHUS

535

5.3.6

5.3.7

Hucnepcus ceeta. CloxHbIN cocTaB 0€10ro cBeTa.

[BeT

CoOuparomue M pacceuBarolye JUH3bI. TOHKas
nuH3a. DOKYCHOE PACCTOSHUE U ONTHUYECKas CHJIa
ToHKOM muH3bl. [locTpoeHune wu300paxeHUil B
coOuparomux U pacceuBaromux jauH3ax. Gopmymna
TOHKOM JIMH3EL. Y BEIMUYCHHUE, JaBaeMOe JTUH30H

Hp CICIIbI MNPUMCHUMOCTHU TCOMGTqueCKOﬁ
OIITUKHU

5.3.8

Wntepdepennus cera. KorepeHTHbIE HCTOYHHUKH.
Ycnosus HaOIr01eHUS MaKCHUMYMOB 51
MUHHMYMOB B HHTEP(QEpPEHIIMOHHONH KapTHUHE OT
JBYX CHH()A3HBIX KOT€PEHTHBIX UCTOUHUKOB

5.3.9

Hudpakmus cBera. JudpakuuoHHas pemeTka.




VYcnoBue HaOMOIEHUS TTIaBHBIX MaKCUMYMOB IIPU
MaJ€HUM  MOHOXPOMATHYECKOIO  CBETa  Ha
TUGPAKIUOHHYIO PEIIETKY

5.3.10 [Monstpusanus ceera
Texunuueckue yCTpOMCTBA: OYKH, Jyna,
5311 doroanmnapar, MPOEKLIMOHHBIN amnmapar,

MHUKPOCKOII, ~ TEJIECKOIl, BOJOKOHHas  ONTHKA,
TU(PaKIMOHHAS PEHIETKA, TTOISIPOU]]

[Ipaktuueckue pabotTel. M3mepeHue mokazaTemns
5312 MIPEIIOMJICHUS. Uccnenosanne CBOICTB
e n300pakeHui B auH3ax. HaOmroneHnue mucnepcuu

CBETa
BJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['panunel IPUMEHUMOCTH KJIACCMYECKOU
6.1 MexaHukH. [locTynaTel TEOpUU OTHOCUTENIBHOCTHU:
' MHBAapUaHTHOCTb MOJYJII CKOPOCTH CB€Ta B

BaKyyMe, IPUHILIMII OTHOCUTEJILHOCTH DUHILTEITHA

6.2 OTHOCUTETBHOCTD OJIHOBPEMEHHOCTH.
' 3aMme]yIeHre BpEMEHHU U COKpaIlleHUE JTUHBI

6.3 DHeprus ¥ UMIyJIbC CBOOOTHOMN YaCTHUIIBI

CBsi3b  Macchl C DJHEprued ¥ HUMITYJIBCOM
6.4 CBOOOJIHOM YaCTHIIbl. DHEPTHUsl MOKOs CBOOOIHOM
YaCTHUIIbI

7.1

KBAHTOBAA ®U3UKA
HiHPar###3JIEMEHTBI KBAHTOBOM OIITUKU

@otonbl. dopmyna Ilnanka cBs3uW DHEpPruu
7.1.1 dboTOHa C €ro YacTtoTol. DHEPrusi W HMITYJIBC
dboToHa

OtxkpeiTHE U uccnenoBanue Gotodrpdexta. OnbIThI

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

713 VpaBHenne OifHmTeliHa 118 QoTodddekra.
o «KpacHas rpanuna» porodsddexra

7.1.4 Hasnenue ceera. Onbitel [1.H. JIeGeneBa

7.15 XUMHAYECKOE IEUCTBUE CBETA

716 TexXHUYEeCKHe yCTpONCTBA: (doTodIEMeEHT,
o (GoTomaTuMK, comHeYHas OaTapes, CBETOIUOI

1.2

CTPOEHUME ATOMA

Mopnenb aroma Tomcona. OnbiTer Pezepdopaa mo
7.2.1 MCCJIEIOBAHUIO CTpOCHMs aTroMa. [ImaneTapHas
MOJIeJTh aToMa

71.2.2 [Toctynater bopa. HM3nayueHue U MOTJIONICHUE




($OTOHOB TpU Tepexoje aToMa C OJHOTO YPOBHS
SHepruuM Ha apyroil. Bunbl cnektpoB. Crnektp
YpOBHEH 3HEpruH aToMa BOAOPOa

7.2.3

BosiHoBBIE CcBOMcTBa yactul. Bonubl ne bpois.
KopmyckymsipHo-BosiHOBOM nyanmu3m. udpaxius
AJIEKTPOHOB HA KpHUCTAILIaX
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7.2.5

CrHoHTaHHOE ¥ BBIHYXKIEHHOE  M3JIy4YECHUE.
YCTpoHCTBO ¥ IPUHIIKI PAOOTHI Jiazepa

TexHuueckue yCTpOMCTBA: CHEKTPAJIbHBIM aHAIU3
(cTIeKTpOCKoOIT), JIa3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboTHI. Habnronenue
JIMHENYaToro CIeKTpa

7.3

7.3.1

ATOMHOE A1PO

Meronsl Ha0JIt01eHUs u perucTpanuu
JJIEMEHTAPHBIX YaCTHUII

7.3.2

OtkpeiTHe pagnoaktuBHOCTH. ONBITE Pesepdopaa
0  ONpPEACJICHUIO COCTaBa  PAJUOAKTHBHOTO
u3nydyeHusi. CpoiictBa anbda-, Oera-, ramma-
u3iydeHus. BivsHue paqnoakTUBHOCTH Ha KUBbIE
OpraHU3MBI

7.3.3

OtkpeiTHe npoTOHAa M HeWTpoHa. HykinonHas
mozenb siapa I'eitzenOepra — HBanenko. 3apsn
saapa. MaccoBoe unciio sipa. M30tomnsl

7.3.4

7.3.5

Anbda-pacniaf. DNEKTPOHHBI W TO3UTPOHHBIN
Oeta-pacma. [Mamma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacmaja

DHeprus CBs3M HYKJIOHOB B siipe. SaepHbIe CHIIBI.
Jedext macchl siapa

7.3.6

7.3.7

7.3.8

SAnepHble peakuuu. JleleHUe U CUHTE3 sSIIEp

Snepusii  peaktop. TepMOsAIepHBIM  CHUHTE3.
[TpoGrieMbl U MEepPCHEKTUBBI SACPHON IHEPreTUKH.
DKOJIOTMYECKHUE aCIEKTHI ACPHON SHEPTETUKHU

SHeMeHTapHLIC YaCTHUIIBI. OTKpLITI/IC MMO3UTpPOHA.
(I)YH,Z[aMeHTaJ'ILHLIC B3aHMMOJCHCTBUS

7.3.9

TexHudeckue yCTpOMCTBA: JO3UMETpP, Kamepa
BuiibcoHa, simepHsblil peakTop, aToMHas bomba

7.3.10

[Tpaktuyeckue pabotel. MccrnemoBaHue TpEeKOB
yacTull (1o roToBeIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHoro Heba. Co3Besnusi, sipKkue 3BE3JBI,
IUIAHETHI, UX BUAUMOE JIBIKEHUE




8.2

Conneunas cucrtema. I[lnaHeTsl 3eMHOM TpyMIIBIL.
[InaHeThI-TUTAaHTBI M WX CIYTHHUKH, KapJIUKOBBIC
wianeTbl. Manble Testa COTHEUHOU CUCTEMEI

8.3

8.4

Coname, ¢orochepa um armochepa. ComHedHas
AKTUBHOCTbH

Uctounuk sneprun CosHia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU: Macca,
CBETHMOCTb, paaunyc, TeMIlepaTypa, X
B3aUMOCBsI3b. JlnarpaMmMa «CreKTpajJbHbIN KJ1acc —
CBETHUMOCTBY. 3BE31IBI TJIaBHOM
IMOCJICIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETHMOCTDY IS 3BE3] IJIaBHOM
IOCJIEIOBATEIIBHOCTH

##H#Par#H#BuyTpeHHee CTpOCHUE 3BE3 .

CoBpeMEHHBIC MPEJICTABICHUS O MPOUCXOKICHUI
u 3BoJrrory ColtHIa U 383, DTaIbl )KU3HHU 3BE3]]

8.7

8.8

Mneunsiii Ilyte — Hama I'anaktuka. CnupanbHas
CTpyKTypa ['anakTuku, pacrnpeneneHue 3B€31, raza
u neu. llonoxxenne u nBwxenne ConHuoa B
INanaktuke. Ilnockas u chepudeckas nNoaCHCTEMBI
INanakTuku

Tunbel ramaktuk. PaguoramakTMky M KBasaphl.
YEpHble ABIPHI B s1pax rajJakTHK

8.9

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xabb6mna. Pa3zderanue ranaktuk. Bo3pact u pannyc
Bcenennoit, teopuss bosbmoro B3psiBa. Mogaens
«ropsiuer BeeneHHol». PenukroBoe u3inydeHne

8.10

MacurabHas CTPYKTypa Bcenennont.
MeraraiakTuka. Hepeménnsie poOIeMbI
aCTPOHOMHUH




ITPOBEPAEMBIE HA EI'D 11O ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHOM MPOT'PAMMBI CPEJTHET' O
OBIIET'O OBPA3OBAHUA

Koxa

NpoBePsIeMOro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPEAMETHBIM Pe3yJIbTATAM OCBOECHMUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
oOpa3oBaHus

1

ChopmupoBaHHOCTE YMEHHH pacro3HaBaTh (U3HUSCKUC SIBIICHUS

(Hpoueccm) H OOBICHATH UX HA OCHOBE HU3YYCHHBIX 3aKOHOB

Bnanenue OCHOBOIIOJararonmuMmn (1)I/I3I/I‘IGCKI/IMI/I INOHATUAMHU H

BCJIMYHNHAMHU, XapaAKTCPU3YIOIIUMHU (1)I/I3I/I‘IGCKI/IG IMpOICCChI

ChopMHUpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJIEKYJISIPHOM buzuku u TEPMOJIUHAMUKH,
AJIEKTPOJMHAMUKH, KBAaHTOBOW (PM3WMKH Ui aHAIM3a U OOBSICHEHUS
SIBJIGHU MHUKpPOMHpA, MakKpoOMHpa M MeraMupa, pa3jiuyaTh YCJIOBHS
(rpaHuIpl, 001aCTH) NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOIUi xapakTep (hyHIaMEHTaJIbHBIX 3aKOHOB M OIPaHMYEHHOCTb
WCIIOJIb30BAHUS YaCTHBIX 3aKOHOB; aHAJIM3UPOBaTh (PU3NYECKHE
MPOLIECChl,  HMCMOJb3yS  OCHOBHBIE  TIOJIOKEHHS, 3aKOHBl WU

3aKOHOMCPHOCTHU

C(l)OpMI/IpOBaHHOCTI) YMCHUA pasjindaTb YCIOBUSA TPHUMCECHUMOCTH

Mojieneil PU3NYECKUX TeNl U MPOIECCOB (SBICHUIN)

ChopmupoBaHHOCT, YMEHHUsl peliaTh pacu€THbIe 3a7aud C SBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (PU3NYECKOW MOJENbIO: HAa OCHOBAHUU
aHajM3a yCJIOBHS BbIOMpaTh (U3WYECKHE MOJCIH, OTBEYAIOIINE
TpeOOBaHUAM 3a/1a4u, TPUMEHATEH (DOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTynaThl  (PU3MYECKHMX  TEOpHA  TPU  HCIOTH30BAHHUH
MaTeMaTUYECKUX METOJIOB PEIIeHUs 3a/Jay, MPOBOJUTH PACUEThl Ha
OCHOBAaHWHM WMEIONTUXCS JAHHBIX, aHAIM3WPOBATh pE3yJIbTaThl U
KOPPEKTUPOBAaTh  METOJBI  peHIeHUus ¢  Y4E€TOM  TOJYyYEeHHBIX

pe3yabTaToOB

Pemate kadecTBeHHBIE 3a7aud, TpeOyromMe MPUMEHEHUS 3HAHUM W3
pasHBIX pa3/esioB IIKOJIBHOTO Kypca (M3MKH, a TaKKe HWHTETpaluu
3HAHUU W3 JIPYyTUX M[PEIMETOB E€CTECTBEHHOHAYYHOI'O IMKJIA:
BBICTPauBaTh JIOTUYECKYIO IEMNOYKY pacCCyXICHHM C ONOpod Ha

HU3YYCHHBIC 3dKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘ICCKI/IG SIBJICHUA

BJIaIICHI/Ie OCHOBHBIMH METOA4aMU HAay4YHOT'O IIO3HAaHUA,




UCTOJB3yeMbIMU B (U3MKE: MPOBOAUTH TMpsIMBbIE M KOCBEHHBIC
u3MepeHus: (U3NYECKUX BEIUYMH, BBHIOMpas ONTHUMAJbHBINA CIIOCO0
U3MEPEHUSI U UCIOJIb3YS M3BECTHBIE METOIbI OLEHKU IOTPEIIHOCTEH
U3MEpEHUH, MPOBOAUTh MCCIEJOBAHUE 3aBUCUMOCTEH (U3NYECKUX
BEIMYMH C HCIOJb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJTyYCHHBIE PE3YJIbTaThl, UCHOJB3Ys (DU3UUYECKHE TEOPUHU, 3aKOHBI U
MOHATUS, U JIeJIaTh BBIBOABI; COOJIIOAaTh ITpaBuia 0€30IacHOro TpyJa
IIpU MIPOBEACHUU HCCIEIOBAHUN B PaMKax y4eOHOIo SKCIEpUMEHTa U
y4eOHO-HCCIIE0BATENbCKOM  EATEIbHOCTH  C  HCIOJIb30BAaHHEM
OUQGPOBBIX ~ W3MEPUTENBHBIX  YCTPOWCTB W JaOOPaTOPHOTO

o0opyaoBaHus

CpopMHUpOBAaHHOCT, ~ YMEHHUM  aHAJIM3UPOBAaTH M OIICHUBATH
MoCNeACTBHS OBITOBOM M MPOU3BOJACTBEHHOM J1€ATEIHHOCTH YeJIOBEKa,
CBSI3aHHON C (DU3MUECKUMHU MPOILIECCAMU, C TO3MIHMH 3KOJOTHYECKON
0€30MacHOCTH; IpeCTaBICHUN 0 panMoHaIBLHOM
MPUPOAONONIB30BaHUU, A  TaKkKe  pPasyMHOM  HCIIOJIb30BAHHUU
JOCTUKEHUM HAyKM W TEXHOJOTMHM JJs JalbHEHIIero pa3BUTUA

4eJI0BEUYECKOr0 OOIIECTBA

OBnazieHne pa3IUYHBIMH crocobamMu  paboTel ¢ HMH(OpMaruei
¢u3nueckoro coaepkKaHWs €  HCIOJIb30BAaHHMEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTUN; pa3BUTUE YMEHUH KPUTHUYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU nonyqaeMoﬁ I/IH(I)OpMaL[I/II/I

10

ChopMHUpPOBAaHHOCTP ~ YMEHHH  NPUMEHSTh  OCHOBOIIOJIAraloIIne
ACTPOHOMHUYECKHE TIOHSATHUS, TEOPUM W 3aKOHBl [UIsl aHalu3a |
00BsICHEHUST (PU3UYECKUX TMPOIIECCOB, MPOUCXOAAIIMX Ha 3BE3/AX, B
3BE3IHBIX CHUCTEMax, B MEXTaJaKTHYECKOW cpejie; JBKEHUS

HEOECHBIX TeJI, DBOJIIOLIMY 3BE311 M Beenennoi



INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D 110
OU3UKE

Kon
pasjaena/re
MBI

11

Kon
3J1eMeHTa
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HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

MEXAHHWKA
KMHEMATHKA

MexaHuueckoe JBHKCHUE. OTHOCHUTEIIBHOCTE MEXaHHYECKOI'O

nBerkenna. Cucrema orcyéra

1.1.2

1.1.3

MarepuaibHas TOUKA.

Eé pamyc-BekTop:
Flr)=(xle) e ) =(e)),

TpaeKTopIIf,

IepeMEIICHIIE!

Ar =7(ty))—1(t) =1, —17 =
= (Ax, Ay, Az),

Iy TE.
CroxeHIe [lepeMelleHHil:

Ay =4, +47

CkopocTh MaTepuanbHOW TOUKHU:

— =
=7'=(v,.v,.v_).

U, =—L =X, @aHAJNOINYHO v, =YV, U.=Z/
t—0

CrnoxeHlle cKopocTell: 6, =0, + 0, -

Brluncnenue nepeMeinenys 1 IyTd MaTepruaJbHOW TOUYKU IIPU

MPSIMOJIMHEITHOM JBUKEHHUH BJIOJIb OCH X MO TpaduKy 3aBUCHMOCTH




Ux(t)

114

1.1.5

- . AD -,
VeKopeHHe MaTepHatsHoil Touki: = —| =0,/ =(a,.a
Af |y
ﬂL{ r ] hr
a, = =(v, ), aHamormiHo a, =(v, ', a.=(v.)
m T o Ly = =y
Ar—s0

PaBHOMepHOG HpﬂMOJ’IHHGfIHOC JABWKCHUC!

xX(t) = Xg + Vpyt

X(t)

0X

Ve (t) — vg, = const




(t)

0x

const

PaBHOYCKOpeHHOG HpﬂMOHHHeﬁHOC JABHMXXCHUC!

x(t)=x,+u,t+ aé

v(t)=vu, +at

1.1.6 a. = const
UJI - Lﬁx = 2'Hx [Il _'¥1]
Lo+ U
L ke
HPII IBIDECHIII B OJITHOM HalIpaBJIICHHII ITYTE 5= T
CBoOoaHoe majieHre. Y CKopeHrue CBOOOTHOTO TaICHHS.
ALY 7]
g
1.1.7
Yo o
(0] Xo ‘:

JIBukeHue Tena, OpOIIEHHOTO MO YTJIOM 0L K TOPU30HTY:




‘E‘(f} =x, +U, f=x +tU,cosa-f

A . 2
J'{f}=}'c,+{),:,1.f+gJT=J',:,+UC,51ﬂD'.-f—ng

1.1.8

KpuBonuneiiHoe nBuxeHue. [[BrkeHne MaTepruaibHOM TOUKH 10
OKPY’KHOCTH.
VYrnoBas 1 JIMHENHAA CKOPOCTh TOUKU:

v = wR

R

[Ipy paBHOMEPHOM JBHKEHUH TOYKH IO OKPYKHOCTH

2T 5
w—T—nv

2




270
. LleaTpocTpeMUTETHHOE YCKOPEHUE TOUKHU:

c

R
. [lonHOE yCcKOpEeHUE MaTepUaAIbHOM TOUKU

1.1.9

Teépnoe Teno. [locTtynaTenbHOE U BpalllaTeIbHOE IBUKEHUE




TBEPAOTO Tella

1.2

TMHAMUKA

121

1.2.2

1.2.3

HNuepumaneuble cucremsl oTcyéra. llepBblii  3akoH

[Tpuniun otHocuTenbHOCTH ["anunes

Macca tena. IIOTHOCTE BeliecTBa:

m

P=7

i)

Cuna. [IpuHIMNO cyneprno3nuuu CHUII:

>

FpaBHo,quICTB = Fl + F2+- -

pPaBHOJAEHCTB

Hrrorona.




1.2.4

Bropoii 3akon Herotona: 1u1st MarepuanbHoil Touku B MCO

N
>

F1 = ma1




At
npu

Ap = FAt

>

F = const




const

-———

—

F‘l}.‘ FEI

Tpernii 3akoH HpIOTOHA JU1s1 MaTEpUATIBHBIX TOYEK:

>

Fi; = —Fy

12

1.2.5

21




1.2.6

3aKkoH BCCMHUPHOI'0  TATOTCHHUA: CHJIBI IMPUTAKCHHUA  MCKAY

TOYCYHBIMU MacCaMM paBHEBI

mim,
F=6—"p

Cuina Tspxectu. LlenTp TsbkecTH Tena. 3aBUCUMOCTH CHUIBI TSKECTH
OT BBICOTHI N HaJ MOBEPXHOCTHIO IIaHEeThI paguycom RO:
GMm

"9 = R, + h)?

mg




(R

h)

GMm

Cuna ynpyrocrtu. 3akoH ['yka:
F, = —kx

F
1.2.7 X
—kx
Cuna tpenusi. Cyxoe TpeHue.
1.2.8 Cwuia TpeHUs CKOJIbKCHUS:

Frpy = uN

p:




UN

Cuna TPCHUS ITOKOS:

1.2.9

Ep < uN

F

™

<
uN

Koaddunment tpenus

JaBaeHue:

P=7%5




13

CTATHUKA

—

F
MoMEHT CUJIbl OTHOCHUTEIILHO OCH BpalllCHUA

IM| = FI, e | — riedo cust

F
1.31
F
OTHOCHUTENIBHO OCH, MpOoXojsiiei depe3 Touky O meprneHANKYISIpHO
PUCYHKY
LenTp macc Tena. LleHTp Macc cucreMsl MaTEPUATBHBIX TOUEK:
° myry + myry+...
rH.M. =
my +my+...
1.3.2







B OIHOPOJHOM II0JIC TAXKECTU

(g = const)

const)
LOEHTP MacCC T€jia COBIMAAACT C €ro HCHTPOM TAXKECTU

1.3.3 Ycnosus paBHoBecus TBEpaoro Tena B MCO:




[My+M,+...=0
\tﬁ"l +Fy+...=0
HHPar##H#].
3akoH [lackamns
34
JlaBnenue B KuAKOCTH, nokoseiics B UCO:
P =po +pgh
p
sparsl, P
3.5
0
+
pgh
3akoH Apxumena:
FApx = _PBbITECH
F
HHPar##H#].
3.6 Apx




BBITCCH

€CJIM TCJIO U X KHUJAKOCTB ITIOKOATCA B I/ICO, TO

FApx = ngBbITeCH

Apx

pgV

BBITCCH

VYcioBue miiaBaHus Te

14

3AKOHBI COXPAHEHUWA B MEXAHUKE

HAHPar#H#1.
4.1

NMnynsc MaTepuanbHOM TOUKHU:

p=mv




I/IMHYJIBC CUCTCMBI TCJI.

P =D +p2+

p

HHHPari#HH]. P
4.2

1

+

p




3aKOH M3MECHEHUS M COXPAaHCHHS UMITYJIbCa:
B UCO

Ap = A(pl + pat.. ) = FlBl-IeU_IHAt + FZBHeumAt'l'- -

A
p
##Paril. =
4.3
A(
p
1




1BHEIIH

At

2BHEIIH

At




A(

B MCO , ecnin

Ap = A(py + pa+...) =0




d -

FlBHeu.lH + FZBHELLIH+' ..=0

1BHEIIH

2BHEIIH

PeakTtuBHOE ABHKEHHE

HEHPar###1.




4.4 }?
‘f?’(x.

PaboTta criiel Ha MajioM MNEPEMCIICHUN

;1:|13'|-|.-1ﬁ.f'|-c05 a=F, Ax

<(Eh

—

D
MOIIIHOCTE CHUIIBI:

€CJIN 32 BpeMsI

At
1.4.5
At
paboTa CUIIbl U3MEHSIETCS Ha , TO MOLTHOCTb CHJIBI
Ad
P=— =F-v-cosa
ﬂhf Ar—sd)
Kunernueckast sHEprust MaTepruaaIbHON TOYKH:
mv?  p?
B =3~ = om
E
1.4.6 KHH




1.4.7

mv

2m

3aK0H U3MEHEHHSI KHHETUYECKON SHEPTUU CUCTEMBI MaTepUATbHBIX
Touek: B UCO AEkuun = Al + A2 + ...

[TorenmmansHas 3HEprus:

JJI1 MOTCHIHAJIbHBIX CHJI

A12 = E1n0TeHu - EZHOTeHu__ AEHOTeHu

12




loorenn

21TOTEHI]

AE

IIOTCHIL

HOTCHIII/IaJ'II)HaSI OHEPTHUiA MaTepI/IaHLHOﬁ TOYKHU B OJTHOPOAHOM
TIOJIC TAXKECTHU !

EHOTeHu = mgh

IIOTCHIL

mgh

[ToTenunanpHas 3HEprUs ynpyro aeGopMupoBaHHOTO Tena:




1.5

kx?
EHOTeHu = T

MMOTEHI]

kx

1.4.8

3aKOH HU3MCHCHUA U COXPAaHCHUA MEXaHUYECKOU OHEpPIUH:
Euex = Exam * Enorern.
B IICO AEyex = Agcex menorenmn. cun,
B IICO AE,ex = 0, eCH Agcex nenorerm can = 0

MEXAHUWYECKUE KOJIEBAHUA 1 BOJIHBI

151

[Napmonnueckue konebaHusi MaTepualbHOW TOYKH. AMIUIUTYAA U
¢aza konebanuii. Kunemarnueckoe onucaHue:

x(f) = Asin| ot +o, ).

v () =x/'.

a(H=(v,),=—e'x) =a +0'x=0,

rac X - CMEIICHUE U3 PaBHOBCCHS.




JInHamMuyeckoe onucaHue:

ma, = —kx,
ma
X
—kx,
rac
k = mw?
k
mao
2
. DTO 3HAYUT, YTO
F, = —kx

—kx.

OHEpreTM4eckoe OIUCAaHUE (3aKOH COXPAaHEHUS MEXaHMUYECKOM

SHEPTHH):




CBs3b aMIUIUTY/IBI KOJIEOAHUH CMEIIEHUS MaTEpUATbHOM TOYKHU C

aMIUIUTY1aMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS:

Upe =04, @ =4

[lepuon u yactoTa KoseOAHUIA:

Ilepron Mambplx  CBOOOAHBIX  KOJNEOAaHWUH  MaTEeMaTHYECKOTO

MasiTHUKA:
1.5.2 i
T'=12n |—
g
[lepron cBOOOTHBIX KOJIEOaHMIA IPY>KUHHOTO MasiTHUKA!
m
T'=2nm,|—
Ik
153 Brinyxnennsie koneOanus. Pezonanc. PesonancHas kpuBast
[Tonepeunsle ¥ MPo10JIbHBIE BOJIHBL. CKOPOCTh paCpOCTPAHEHUS U
JUTMHA BOJIHBIL:
v
A=vT =—
v
A
vT
154




Wutepdepennys u audpaxiust BOIH

155 3ByK. CKOpOCTH 3BYyKa
2 MOJIEKVJISIPHAA ®U3UKA. TEPMOJNHAMUKA
2.1 MOJIEKYJISIPHAS ®U3UKA
Mogenu crpoeHus ra3oB, XUAKOCcTe u TBEpHbIX Tea. Ilycth
TepMOJMHAMHUYECKasi cucTema (Teso) cocTouT u3 N oarMHaKOBBIX
MoJieKyJ. Torjaa Komu4ecTBO BellecTBa
N m
vV=—=—
Ny u
\'
N
A
2.1.1
N




2.1.2
2.1.3
2.14
2.15

2.1.6

rac

—yuciio ABorajapo, m — macca CUCTEMBI (Tena),

u

U

— MOJIApHas Macca BCUICCTBA

TemnnoBoe ABMKEHHE aTOMOB U MOJIEKYJI BELIECTBA
B3anmopencTere yacTuIl BElIECTBA

Juddysus. bpoyHoBckoe ABHKEHHE

Monens uneansHoro raza 8 MKT

CBs3p MEXIy JaBICHUEM M CPEAHEH KUHETUYECKOM SHepruei

NMOCTYHNATCJIbHOI'0 TCIIJIOBOT'O ABUIKCHUSA MOJICKYJ HACAJILHOT'O ra3a

(ocHoBHOE ypaBHeHue MKT):

(mo*) 2 —
n-| =Zn-g.
\ 3

1 s 2
3

rie MmO — Macca OJTHOH MOJICKYJIBI,

n=

<|=




- KOHIICHTPALIHS MOJIEKYJI

2.1.7 AbcomtotHas Temnepatypa: T =t +273K

CBs3p Temmeparypbl raza CO CpeJHEld KHHETHYECKOW 3Hepruei

MOCTYHNATCIbHOI'O TCIIJIOBOI'O ABWMIKCHUSA €0 MOJICKYJIL:

I 2
2.8 = | T | 22k
L2 2
2.19 VYpaBuenue p = nkT

Mogenp uaeaabHOIo ra3a B TCPMOANHAMUKE:

(VpaBrerse Merrereesa — Krareipora
| BeIpevkeHHe V1 BHYTPeHHEH SHEPIHH
VpaBueHne MeHueneeBa — KianeiipoHa (IIpHMeHHMEIE
3amicH):
pRT

2.1.10 oV ="_RT =vRT =NkT, p=P"=
u u

BHPEL}KEHIIE 1A BH}’TPEHHEﬁ HEPTINI OOJHOATOMHOIO HIE

raza ([IpHIMeHIIMEle (POPMEI 3aIlICH ):

L‘=%1*RT=%N?CT 3 M BT —ve, T = %pV

2




2.1.11

2.1.12

3aKoH ,HaJ'IBTOHa IJI JaBJICHUA CMECH Pa3pEKCHHBIX I'a30B:

P =P + p2+

M3omporieccsl B pa3pekeHHOM Ta3e C IIOCTOSIHHBIM YHCIIOM
MoJiekys N (C TOCTOSHHBIM KOJIMYECTBOM BEIIIECTBA V):
n3zorepma (T = const): pV = const

nzoxopa (V = const):

1%
— = const
T cons




const

n3obapa (p = const):

V— t
T—CO‘l’lS

const

I'pacdmueckoe npencraBieHue n3omnporeccos Ha pV-, pT-u VT-
JHarpamMmax.

OO0BEeIMHEHHBIN Ta30BbIA 3aK0H:

pV .
T = cons




pVv

const

JJI1 ITIOCTOAHHOI'O KOJIMYECTBA BCIIICCTBA V.

HaCLIHIeHHBIC u HCHACBIIIICHHBIC Mapel. KauectBennas

2.1.13 3aBUCUMOCTh TUIOTHOCTH M JaBJCHUS HACBIIICHHOTO Iapa OT
TEMIIEPATyPhl, UX HE3aBUCUMOCTh OT 00bEMa HACHIIIICHHOTO TIapa
BnaxnocTs BO3ayXa.
OTHOCHUTENbHAS BIAXKHOCTD:
¢ _ Puapa (T) _ Priapa (T)
pHaCbIH.lHapa (T) pHaCblH.ll'Iapa (T)
p
2.1.14
HaCBIIIIapa
(M
p
napa

M




(M

M

HachllIIapa

napa

H3Mmenenue arperaTHbIX COCTOSIHUM BEILIECTBA: HCIIapCHUC U

2.1.15
KOHJICHCAIIHSI, KUIICHUE KHJIKOCTH
HN3MeHeHne arperaTHbIX COCTOSIHUWA BENIECTBA: IUJIABJICHHE U
2116 KpUCTAILTU3AIUS
2.1.17 [IpeobpazoBanue 3HEpruu B (Ha30BBIX MEPEX0ax
2.2 TEPMOJUHAMUKA
2.2.1 TenoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BnyTtpennss sHeprus
223 Tennonepenavya kak crnoco0 M3MEHEHHs] BHYTPEHHEH 3Hepruu 0e3

COBCPUICHUA pa6OTI:I. KOHBGKHI/IH, TCIIOMPOBOAHOCTD, U3JIYUCHUC




2.24

2.2.5

2.2.6

2.2.7

KonmuecTBo TEIIOTEL.
V nenpHas TEINIOEMKOCTE BEIIECTBA C:
Q = cmAT

CMAT

VY aenbHas TerioTa napoodpaszoBanus L: Q = Lm.
Y aenbHas TEIUIOTA IIaBieHus A: Q = Am.

VY aenbHas TemioTa cropanus Toruea : Q = gm

DnemeHTapHas paboTa B TEPMOJAMHAMHUKE:
A = pAV

pAV

Brraucnenue pabotsl no rpaduky npouecca Ha pV-auarpamme

[IepBblil 3aKOH TEPMOAVMHAMUKH:
Q12 = AUsz + A1, = (U = Uy) + Ay,

12

AU

12




(U

12

12

Annabara:
Qi2=0= A1, = (U; — Uy) = AUy,

12




12

(U

AU

12




2.2.8

Bropoii 3akon TepmoanHamuku. HeoOpaTtumbie mpoieccs

[Tpunnune! gerctBus TernoBbix MmamuH. KT/

— Aﬂm — QE-’I‘P_|QKM| =1_ |Q!H:HI|

MaxkcumansHoe 3HaueHue KII. [ukn Kapho:
Tow T, T
2210 max‘ﬂ:ﬂw — _BP CAm_| _ Zmem
T T
YpaBHEHHE TEIUIOBOTO OaaHca:
Q1 +Q2 +Q3+: O
1
+
2211 2
+
3




OJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

DnekTpusanus Tesl U €€ MposBICHUS. DJIEKTpUueckuil 3apsa. JBa

3.1.1 BUAA 3apsaa. OJEMEHTapHbIM JJICKTPUUYECKUU 3apsii. 3aKoH
COXpaHEHUs IEKTPUIECKOTO 3apsiaa
B3aumoneiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH Kynona:
B OJJHOPOJHOM BEILIECTBE C IU3JIEKTPUUECKON TPOHULIAEMOCTHIO
£
3.1.2
"-_? "Ha 1 "-_? - {?1
F=k|1|E1‘= .|1|_|‘
&1 4mee, 17
3.1.3 Onexrpuueckoe nojie. Ero nelictBrue Ha 3IEKTPUUECKUAE 3apsAbl
Hanpsyk€HHOCTB DIIEKTPUYECKOTO MOJIA:
- F
QHp06HbIﬁ
E
3.1.4

pOOHBIN




[Tone Toueunoro 3apsna:

OIHOPOJHOC IIOJIC:




3.15

>

E = const.

const.

KapTunbl 1uHUN HanpsHKEHHOCTH ATUX TTOJICH

IToTeHnuanbHOCTh QJICKTPOCTATHYCCKOI'O IT10JIA.

Pa3nocTh moTeHIMAIOB ¥ HATPSHKCHHE:
A1z = q(P1 — ¢2) = —qA¢p = qU.

12

q(¢




—QA¢
qu.

[ToTenunanpHas 3HEpPrus 3apsaaa B 3JEKTPOCTATHUECKOM TOJIE:

W =qd
W
q¢
A=—AW
A
—AW
HOTGHLII/IaJ'I BHCKTpOCTaTI/I‘IeCKOFO I10J14:
b= w
q




3.1.6

CBs3b HaprDKéHHOCTI/I mojiA M PasHOCTH IMOTCHLUAIOB JJIA

OAHOPOJHOI'O SJICKTPOCTATHYCCKOI'O I10JIA: U=Ed

[IpuHIMI cyneprno3uuu 3JeKTPUUECKUX MOJeH:

E :E1+E2+,¢ :¢1+¢2+




[IpoBOOHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBeCHUS 3apsA0B: BHYTPH IIPOBOJHHUKA
E+t=0

3.1.7

0
, BHYTPH M Ha MIOBEPXHOCTH MTPOBOJIHUKA @ = CONSt

318 JIMDNEeKTpUKKA B DJIEKTPOCTATHYECKOM Tiojie. JludnmexTpudeckas
IIPOHULIAEMOCTD BELIECTBA €

Konnencarop. D1ekTpo€MKOCTh KOHIEHCATOPA:

q

3.1.9 C= U




3HeKTp0éMKOCTL IIOCKOI'O KOHACHCATOpa:

&e

eC

£€0S

d




Hapa.nneanoe COCIMHCHUEC KOHACHCATOPOB:

q =q1+q2+...,U1 = Uz =...,CnapaM—C1+C2+...

o]

3.1.10 2




napat

IlocnenoBareabHOE COSIUHECHHUE KOHACHCATOPOB:

U=Ui+ Uz, @i = qz =, =—+—+..




IoCIa







OHeprus 3apsKEHHOI0 KOHIEHCATopa:
_qU _CU* ¢q°
€T 2 2 2
w
C
2
3.1.11 L
qu
2
Ccu
2




3.2

3.2.1

2C

3AKOHBLI ITIOCTOAHHOI'O TOKA

Cwnia Toka:

ITocrosgunsbiii Tok: | = const

Jlist moctostHHOTO TOKa ( = |t

3.2.2

3.2.3

VcaoBus CymICCTBOBAHUA SJICKTPUYCCKOT'O TOKA.

Hanpsioxenne U u DJ1C E

3akoH OMa il yyacTKa LeMu:

U
==
R




3.2.4

3.25

QHCKTpI/I‘IeCKOG COIIPOTUBJICHHC. 3aBHCUMOCTh COIIPOTUBJICHHA
OAHOPOJHOI'O IMPOBOJHHUKA OT €ro MJIWHBI U CCUCHUA. Y aenpHOE

COIIPOTUBJICHHEC BCUICCTBA.

l
R:p§

Ucrounuku Toka. 9J]C uctouHuka Toka:

ACTOpOHHI/IXCI/IJ'I

q

E =




3.2.6

CTOPOHHUXCHII

BHYTpeHHee COIIPOTUBJICHHUEC NCTOYHHUKA TOKA

3akon Oma ais moaHOM (3aMKHYTOM) anekTpuueckoit nenu: E = IR

+ Ir, oTkyna

Rr




3.2.7

[TapannenbHoe COeMHEHUE IPOBOAHUKOB!
I=11+12+..,Ul=U2=.,
1 1 1

=—+4+—+.
Rnapa}m R1 R2

napant




HOCHeﬂOBaTeJ'IBHOC COCAUHCHUC ITPOBOAHUKOB:
U=Ul+U2+.,11=12=.,
Rl‘IOCJI = R1 + R2+

IoCIa




3.2.8

Rt

Pabora anekrpudeckoro toka: A = [UL.
3akoH Jlxoynsa — Jlenna:
Q =I?Rt

Ha pe3ucrope
U2
R:Q =A=12Rt=IUt=?t




3.2.9

3.2.10

MOIIHOCTH QJICKTPHUYICCKOI'O TOKA:

A4
P=—010 =IU
Af {50

TennoBas MOINHOCTB, BbLACIACMAsl Ha pE3UCTOPE:

P=PR=2 =1U
R

MommHoCTh UICTOYHHKA TOKA!

MEIEHJ’[
PEz—' =EI

Aty

CB00OO/IHBIE HOCHUTEIHM D3JEKTPUYECKUX 3apsiioB B IPOBOJHUKAX.
MexaHu3Mbl TPOBOJUMOCTH TBEPIABIX METAUIOB, PAaCTBOPOB U
pacIiaBoB JJIEKTPOJIUTOB, ra3os. [TonynpoBOIHUKMU.

[TomynpoBOAHUKOBBIN ANO

3.3

MAT'HUTHOE ITOJIE

3.3.1

Mexanuueckoe B3aMMOACHCTBHE MArHUTOB. MAar"HuTHOE IIOJIE.

Bekrop MarmuTHOM — mMHAykuumu. lIpuHmun — cynepnosuuuu




MAarHUTHBIX IIOJIEH:

B == Bl +Bz+

JIlvHMM MHAYKIUMW MarHuTHOro mnojs. KapThHa JuMHWUA WHIYKIUU
MarHiTHOTO TIOJISI TIOJIOCOBOTO U TMOJKOBOOOPA3HOTO MOCTOSTHHBIX

MAar"dHuToB

3.3.2

OnbiT Dpcrena. MarHutHoe 1ojie NpoBOJHMKA ¢ TokoM. Kaptuna

JIMHUH HWHAYKIOWUN MarguTHOI'O 1014 JJIIMHHOTO apsamMoro




MPOBOJIHMKA U 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJHMKA, KATYIIKH C
TOKOM
Cuna Amnepa, e€ HanpaBJIECHUE U BEIUYMHA:

F, = IBlsina

F
A
3.3.3
IBlsina
, TJIe 0. — yroJI MEeK/ly HallpaBJICHUEM MPOBOJHUKA U BEKTOPOM
B
B
Cuna JlopeHua, e€ HanpaBJIeHUE U BEJINYMHA:
Fnop =1 q | vBsina
F
Jlop
3.34
lqlvBsino

IJI€ 0. — YTOJl MEX]ly BEKTOpaMu




. I[BI/I)KGHI/IC Sapﬂ)KeHHOﬁ YaCTUIIbI B OAHOPOAHOM MAaroHuTHOM I10JIC

3.4

OJIEKTPOMATHUTHAA MHAYKOUA

IToTok BCKTOpPa MarHUTHOM WHAYKIUU:

® = B,,S = BScosa

o
B
n
341
S
BScosa
3.4.2 SBnenue anekrpomarHuTHOW nHAYKIMK. D/]C nHayKIMu




3aKoH 3J1eKTpoMarHuTHol nHaykuu dapanes:

AD
343 E=—— =-@',
At A
Q'I
DJ1C uHAYKIKU B IPSIMOM IPOBOJHHUKE UTHHO# |, MBHKyIIIEMCs O
CKOPOCTBIO
v
\Y
34.4 2N
(
Vv
1
|
)

B OJIHOPOJTHOM MarHUTHOM Tiosie B:
| E; |= Blvcosa




Blvcosa

, TJIe 0. — yToJI MeX/1y BeKTopoM B u HopMmalibio

N

n

K IIJIOCKOCTH, B KOTOPOH JiexkKaT BEKTOPBI

-
-

luv

; €CIIH




1
B
B
,
v
Vv
TO
| E; 1= Blv
E

Blv




345

IIpaBuio Jlenna

NHAYKTUBHOCTB:
L - )
Iy
L
I
3.4.6
)
, uma @ = LI
Camounnykuus. DJIC caMOMHAYKITUU:
A
e
At—0
DHeprusi MarHUTHOTO TOJISl KATYIIKHA C TOKOM:
LI?
W=
W
L
3.4.7




LI

3.5

351

OJIEKTPOMAT'HUTHBIE KOJIEBAHIMA 1 BOJIHbI

Konebarenbupiii  koHTYp.  CBOOOIHBIE  3JIEKTPOMArHUTHBIE

KoJieOaHus B UI€ATbHOM K0JIeOaTETbHOM KOHTYpE:
[4(1) = Guesin{ o+

]fff] =g, = 0 05 0 + @y =1, cos(@r + ¢
®opmyna Tomcona:

T =2nVLC

27

LC

, OTKyAa




2

LC

CBsI3b aMILTUTY/IBI 3apsijia KOHACHCATOPa C aMILUIUTY/IOW CHJIBI TOKA
pH CBOOOJHBIX AJIGKTPOMArHUTHBIX KOJCOAHHSX B HICATHLHOM
KoJIeOaTeTbHOM KOHTYpE:

Im
Qe = —
)




3aKOH COXpaHEHHUsI PHEPTUHU B HICATLHOM KOJIeOATEIbHOM KOHTYPE:

3.5.2
353 BrIHyX1eHHBIE 3JIeKTPOMarHUTHBIE Kosiebanus. Pesonanc
[lepemennsiii Tok. IlpomsBoacTtBo, mnepemada u morpebieHue
ANEKTPUYECKON SHEPTUU
o cu® LI’ _cu’_ LI’
+ = = — 22X — const.
2 2 2 2
CBoiicTBa 9JEKTPOMAarHUTHBIX BOJH. B3anMHas OpHEHTAIHs
BEKTOPOB B 3JIEKTPOMAarHUTHOI BOJHE B BaKyyMe:
E1lBlc
E
1
355
B
1
C
356 [IIxana 3JIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
3.6 OIITUKA
3.6.1 [IpssMonuHEiHOE pacmpocTpaHEHHUE CBETa B OJHOPOJHOU Cpele.




Toueunslii uicTouHuK. Jlyd cBeTa

3aKOHbI OTPa’KEHHUS CBETA.

a=p
a
3.6.2
alp
LT T T T E T
3.6.3 [TocTpoenne N300paKECHHUH B IITIOCKOM 3epKajie
3aKOHbI IPEJIOMJICHUS CBETA.
[Ipenomnenue ceera:
nysina = n,sinf.
n
1
sino
3.6.4
n
2
sinp.
AOCOJIFOTHBIN MOKa3aTesh MPETOMIICHHUS:
c
Nage = —
abe v




abc

OTHOCHTCHBHBIﬁ IMMOKAa3aTCJib IMPCIIOMIICHUA:
n_n

n
OTH n v,

OTH




XoJ1 1y4deit B Ipu3Me.
V1 =Va, My =Thi,
CooTHoOIIEHHE YacTOT M COOTHOILEHUE JJIUH BOJH MpU MEpexojie

MOHOXpPOMATHYCCKOI0 CBCTa UYCPE3 TIpaHULly pasacia ABYX




OIITUYCCKUX CPCU:

3.6.5

ny<n, n,

[TonHOE BHYTpEHHEE OTPAKEHHE.

[IpenenbHbIii yroi NOJIHOrO BHYTPEHHETO OTPAKEHUSI:

, 1 n;
Sinay, = =—
nOTH n1

Sino.

1p

OTH




3.6.6

CO6I/IpaIOH_II/Ie " paCCCUBAOUC JIMH3bI. Tonkast 1uH3Aa. (I)OKYCHOC

PACCTOAHHUEC U OIITHYCCKAsA CUJIa TOHKOM JIMH3EI:




3.6.7

®opmyJia TOHKOHN JIMH3bL:

Q| -
| =
| =




VBenuuenue, 1aBacMoe JIMH30M:

h |fI
P=0="a

If|

F\ h

ety




B cnyuae paccenBaromniei JMH3bI:

3.6.8

1
D0=>F—50,
D
0
-
F
D
1
0,
h 1f1
F=a=a!




If|

Xox nyda, MPOIIEIIIEro JMH3Y IOJ NPOU3BOJIBHBIM YIJIOM K €€
rJIaBHOM onrtudeckoi ocu. I[loctpoeHune n300paxeHH TOUYKU U
OTpe3Ka MpPSIMO B COOMpAIOMIMX M PACCEMBAIOLIUX JHMH3aX U UX

CcuCTeéMax

3.6.9

3.6.

@doroanmapaT Kak onTuueckuid mnpubop. ['maz kak onrtuyeckas
cucremMa
WNurepdepentiuss  cBera. KorepeHTHbIE HMCTOYHHKHU. Y CIOBHS

HaOJI0/IeHNsT MaKCUMyMOB M MUHMMYMOB B MHTep(EpeHIIMOHHOM

KapTUHC OT ABYX CI/IHq)aSHI:IX KOIr¢pCHTHBIX UCTOYHUKOB:




A
MAKCHMYMBI — A=2m—, m=0,£1,£2,x3

e e TN
&

7

i
MITHIIMYMBT — ﬂ.={2m+lj;, m=0,+1,£2,+3, .

i

Hudpakmus  cera. JudppakumoHHas  pemérka.  YCIOBHUE
HaOJIIO/IEHUs] TJABHBIX MaKCUMYMOB IpPH HOPMAaJbHOM MaJCHHUU
MOHOXPOMAaTHYECKOTO CBETa C JUIMHOW BOJHBI A Ha PEHIETKY C
nepuoaom d:

dsingp,, =mAm=0,+/-1,+/-2,+/-3,...

dsing

3.6.11 m




3.6.12

Hucnepcus ceera

KBAHTOBA ®U3UKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M

411 I'umote3a M. [1nanka o kBantax. ®opmymna [Mnanka: E = hv

®dotoHbl. DHEprus GoToHa:

E=hv= he _
= hv = = pc

E

hv

A
41.2 hc

pc

Nmnynbe poToHa:




hv

413

®oroaddext. OnbiTer A.I'. CroneroBa. 3akoHbl hoTodhdekTa

41.4

YpasHenwne DitamteitHa 11t porodrddexra:




Ecl)oTOHa

¢doroHa

ABBIXOIa
+

KHHMax

rae,

E¢0T0Ha = hv =

doTona

= ABbIxoAa + Eyuumax




hv

hc

ABbIXOAa = thp =

BbIXO/Ja

Kp

Kp

hc

hc

A

Kp




Euumax =

KHHMax

mv

max

eU

3arl

2
MV~ max

2

= el
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[laBiieHue cBera.
JlaBneHue cBeTa Ha MOJTHOCTHIO OTPa)KarOU[yK MOBEPXHOCTh U Ha

MMOJIHOCTBIO ITOTJIOIIAIOIY 0 ITOBECPXHOCTh

4.2

OU3NKA ATOMA

4.3

421

IInanerapnas monens aroma

4.2.2

[Tocrynater bopa. M3nydenme wu mornomieHne (OTOHOB TPH
repexo/ie aToMa ¢ OJJHOTO YPOBHS SHEPTUU Ha JPYTOu:

hv = he =|E" —-E

mr - -
Y

™ |

4.2.3

43.1

JInnenyaTple CIIEKTPBI.

CriekTp ypOBHEH SHEPruu atoMa BOJIOpoaa:

~13,63B
E =222 5,123 .

" }_?2
OU3NKA ATOMHOI'O AIPA

Hyxnonnas monens siapa ['eiizenOepra — MBanenko. 3apsa sapa.

Maccosoe uncio sapa. M3otomnsl

4.3.2

PaamoakTHBHOCTE.

Anbda-pacnan:
A~y A~y 4
7 X—75Y+He

bera-pacnan.

DONeKTpOHHBIN B-pacman:

A A 0~
2 X—= Y+ je+v,

ITo3utponnslii B-pacnan:
A A 0=, .,
sX—= Y + jE+ v,

lamma-uznyuenue

4.3.3

3akoH PaaArOaKTUBHOIO pacrajga:

-t
N(t) = Ny * 2T




N(®)

N
0
*
2
T
—t
ITycts M — Macca paiuoakTUBHOTO BeniecTBa. Toraa
-t
m(t) =my* 2T
m(t)
m




43.4

SAnepHsele peakuuu. [lenenne u cunres suep




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

1) ®wusuka. 10 knacc. YriyonenHsiii ypoeHb: yueonuk / B.A.KacbsinoB — M.:Ipoda, 2016.-447
2) @wusuka. 11 kmacc. Yrny6neHnsiii ypoBens: yueoHuk / B.A.Kacesaro — M.:[Ipoda, 2017.-463

METOAUYECKHUE MATEPHAJIbBI U1 YUUTEJIA

1) IToypounsie paspabotku no ¢usuke, 10 xi1./ B.A.Bonkos, Bako, 2018

2) [Toypounsie pazpaboTku 1Mo Gu3uKe, yHUBepcaabHOe u3nanue, 11 kir./B.A.Bonkos, Bako, 2018
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1) Bu6auoreka IIOK https:/m.edsoo.ru/ff0c8f6c

2) Bubmuoreka IIOK https://m.edsoo.ru/ff0d1784

1) https:/fizzzika.narod.ru/

2) https://resh.edu.ru/

3) https://school.nso.ru
4) https:/fipi.ru/ege/otkrytyy-bank-zadaniy-ege
5) https://sdamgia.ru/

6) https://www.prodlenka.org/
7) https://myschool.edu.ru/
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