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Pabouass mporpamma OpHUEHTHMpOBaHA Ha IEJNEBbIE MPUOPUTETHI, CHOPMYIUPOBAHHBIE B
denepanbHOI paboueli mporpaMMe BOCIUTAHUS U B paboyei mporpaMme BOCIIUTAHUS
MAOY COL Ne56
Ha n3yuenue ¢usuku (yriyOnEHHBIM YPOBEHB) HA YPOBHE CPEHETrO 00IIeT0 00pa3oBaHMs
otBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 gacoB B Hepento), B 11 kiacce — 170 yacos (5
4acoB B HEJIEIIIO).
[Ipennaraemslii B mporpamme 1o (pu3MkKe nepeyeHb Jad0paTOPHBIX U MPAKTUYECKUX PadOT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YUYMTEIb JeJIaeT BBIOOP MIpOBeAeHHs J1a00paTOpHBIX padboT u
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.

COJAEP/KAHUE OBYYEHUA

10 KUIACC

Pa3nes 1. Hayunblii MeToJ NO3HAHMS IPUPOIBI.

Omsuka — (yHIaMEeHTaNbHAs Hayka o mpupoje. HaydHblid METOA MO3HAHHUS W METOMBI
uccie0BaHus (PU3NYECKUX SIBICHUH.

OKCIIepUMEHT U Teopus B Mpoliecce Mo3HaHus npupoabl. HabnrogeHue u S5KCepuMeHT B
¢dusuke.

Crioco0b1 m3MepeHns (U3NYECKUX BEITHMYMH (QHAJIOTOBBIE W IM(POBBIE M3MEPUTEIbHBIC
npUOOpPBI, KOMIIBIOTEPHBIE 1aTYUKOBbBIE CUCTEMBI).

[Torpemnoctu n3MepeHuil pusnueckux BeJnYuH (a0COIIOTHAS U OTHOCUTEIbHAS).

MonenupoBanue (GU3NYECKUX SBICHUH M MPOLECCOB (MaTepuanbHas TOYKA, aOCOIIOTHO
TBEPJI0E TEJI0, UACAIbHAS KUAKOCTh, UACAIbHBIN Ta3, TOUeUHbIH 3apsn). [ unoresa. dusnyeckuii
3aKOH, TPaHUIIbl €T0 IPUMEHUMOCTH. PU3ndecKas TEOpHUs.

Pone u mecto ¢u3uku B (QOpMHpPOBAHMH COBPEMEHHOH Hay4yHOM KapTHHBI MHpa, B
MPAKTUYECKOHN JEITEIbHOCTH JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomel, npakmuxym.

W3mepeHne cuibl TOKa M HANpPsDKEHUS B LENM IMOCTOSHHOTO TOKa IPH TOMOIIU
aHaJIOTOBBIX U IU(POBBIX U3MEPUTENBHBIX TPUOOPOB.

3HakoMcTBO ¢ 1M poBoil 1aboparopueit no ¢usuke. [Ipumeps! U3mMepeHuss PU3NIECKUX
BEJIMYMH IIPU TOMOIIY KOMITbIOTEPHBIX JATYHKOB.

Pasznea 2. MexaHuKa.

Tema 1. Kunemamuka.

Mexanuueckoe ABMKeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMKeHusd. Cucrema
OTCYETA.

[Tpsmas u oOpaTHas 3a1a4l MEXaHUKU.

Paguyc-BekTOp MaTepHanbHOM TOUYKM, €r0 IPOEKIMM Ha OCH CHCTEMBbl KOOpPJAWHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpelHSsI CKOPOCTh, MTHOBEHHasi CKOpPOCTb) M YCKOpEHHE
MaTepUaibHONW TOYKH, UX MPOEKIMH Ha OCH CHCTEMBI KoOpaAMHAT. CoKeHUE NepeMelIeHU U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJMHEMHOE JBH)KEHUE. 3aBUCUMOCTh KOOPIMHAT,
CKOPOCTH, YCKOPEHUS U IYTH MaTepualbHON TOYKU OT BPEMEHH U UX TpadUKU.



CBobOomHoe mazeHue. YckopeHue cBOOOAHOTO majeHus. J[BrkeHue Tena, OpOIEeHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MaTEPUAIIbHOU TOUKHU
OT BPEMEHH U UX IpaduKu.

KpuBonunelinoe nBuxenue. J[BuxeHne MaTepuaaibHOW TOYKHM IO OKPYKHOCTH. YTJIOBAs U
nuHelHas ckopocTh. Ilepwon m vacrora oOpamieHus. LleHTpocTpeMurensHoe (HOpMaIbHOE),
KacarejibHOE (TaHT€HIIMAIBHOE) U TIOJIHOE YCKOPEHHUE MaTepUaIbHON TOUKHU.

TexHudyeckue yCTpONCTBA W TEXHOJOTMYECKHE TMPOLECChl: CIUAOMETP, JABUKCHUE
CHapsIOB, IICTHBIC, IIIECTEPEHYATHIC U PEMEHHBIE TIEpPe1aul, CKOPOCTHBIE JIU(THI.

Hemoncmpayuu.

Mogenb cucteMbl OTCUETA, UIUTFOCTPALIMS KHHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

CnocoObl HCCIIeIOBaHUS JIBHIKCHUM.,

Nnmoctpaius npeaeabHoro nepexoia i isMepeHrne MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanue IBMKEHHI C UCTIOIb30BAHHEM MEXaHH3MOB.

[Tagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGmonenue neukenus tesaa, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

HamnpaBnenue cCkopocTy Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHE TyTeW, TPACKTOPHIl, CKOPOCTEH IBMIKEHHUS OJHOTO M TOTO K€ Tela B Pa3HbIX
CUCTEMaxX OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBU>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

W3mepenue yckopeHUs TIpU MPSIMOJMHEHHOM PaBHOYCKOPEHHOM  JIBIDKCHHH  T10
HAKJIOHHO INIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOTO majieHus: (P€KOMEHI0BAaHO MCIOJIb30BaHuE HU(POBOH
nabopaTopun).

N3yuyenue nBuxeHus Tena, OpolIEeHHOro ropu3oHTalIbHO. [IpoBepka runoressl o MpsMoi
MPONOPIMOHAIBHON 3aBUCUMOCTH MEXIY AAIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJNA.

N3yuenue ABMKEHUS Tela MO OKPYKHOCTHU C IOCTOSHHOW MO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH Tiepuoja oOOpalieHusi KOHUYECKOro MAasTHHKAa OT €ro
MapaMeTpoB.

Tema 2. /lunamuxa.

ITepBolii 3akoH HproToHa. MlHepunanbHbie cuctembl OTcUéTa. [IpuHIMI OTHOCUTENIBHOCTH
[anunes. HenneprmanbHble CUCTEMBI OTCUETA (OMpEIEICHHE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uiumu cui.

Bropoii 3akoH HeroTOHA 1711 MarepraibHON TOUKHU.

Tperuii 3akoH HproTOHA 1511 MaTepUanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAJIECHTHOCTh I'PAaBUTAIMOHHOW U HHEPTHOM MaCCHI.

Cwia TsKeCcTH. 3aBHUCUMOCTh YCKOPEHHs CBOOOJHOTO TIQJEHUST OT BBICOTHI HAaJ
MOBEPXHOCTHIO IIJIAHETHI M OT reorpaduueckoil mupoThl. JIBHkeHHEe HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOPOCTb.

Cwita ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXKyIIerocs ¢ yCKOpeHHUEM.

Cuna tpenus. Cyxoe TpeHuwe. Cuina TpeHUS CKOJBXKEHHS M CHUJA TPEHHS TOKOS.
Koadduiment tpenus. Cuna cONpoTUBICHUS MPU ABMKEHUU Tella B JKUIKOCTH WU rase, eé
3aBUCUMOCTDH OT CKOPOCTH OTHOCUTEIBHOTO ABUKECHUSI.

Hasnenue. 'unpocrarnueckoe nasnenue. Cuma Apxumesna.



TexHu4yeckne yCTpPOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: MOAIIUITHUKH, JIBUKECHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habmroienue nBr>xeHus Tell B MHEPLUAIbHBIX U HEMHEPLUAIBHBIX CHCTEMaX OTCUETa.

[IpuHIUIT OTHOCUTEIBHOCTH.

Kauenne naByX WIWIMHIPOB WM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEMHEPLUAIBHOU CUCTEMBI OTCUETA.

CpaBHEHHME PAaBHOAECUCTBYIOIIEH MPHUIIOKEHHBIX K TEIly CUJI C IPOU3BEACHUEM MACCHI Tela
Ha €ro yCKOPEHHE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHcTBO cHJl, BO3HUKAIOLUX B PE3YJbTATE B3aUMOICHCTBUS TEIL.

N3mepeHne macce 1o B3auMOJICHCTBUIO.

HesecoMocTs.

Bec Tena npu yCKOPEHHOM NOABEME U NAJCHUU.

[{enTpoOEKHbIE MEXAHU3MBI.

CpaBHeHuE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKEHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmuKym.

H3mepenne paBHOICHCTBYIOIIEH CUIT TP IBMXKEHUU OpycKa 10 HAKIOHHOM MIOCKOCTH.

[TpoBepka rumorespl O HE3aBUCUMOCTH BPEMEHM JBMKEHMSI Opycka [0 HAaKJIOHHOU
IIJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu.

N3yuenne nBukKEHUS] CUCTEMBI T€J, CBA3aHHBIX HUTBIO, IEPEKUHYTOMN uepe3 JNErkuii OJIoK.

N3mepenne ko3 puipieHTa TpeHHs M0 BEIIMYUHE YTIOBOTO KOd((HUIIMEHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue [BWXKEHUS Opycka [0 HAKJIOHHOM IUIOCKOCTH C TMEPEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3ydeHue ABMKEHUSI TPpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTHo TBEpoe Teno. [locTynarensHoe U BpallaTelbHOE JBH)KEHUE TBEPIOTO Tela.
MoOMEHT cuilbl OTHOCUTENBHO Ocu BpauieHus. [lnedo cumbl. CroxeHue cuil, TPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTH Tena.

Ycnosus paBHOBECHSI TBEPAOTO TEINA.

YcroitunBoe, HeyCTOHYHMBOE, O€3pa3IuYHOe PaBHOBECHE.

TexHu4eckne yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTrble KOHCTPYKIIHH.

Hemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

HccnenoBanue ycinoBuii paBHOBECHS TBEPAOIO TeJA, UMEIOIIETO OCh BPaLICHUS.

KoHcTpynpoBanue KpoOHIITEMHOB U pacy€T CUJl YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMIAb ONIOPHI.

Tema 4. 3akonwl coxpanenus 6 MexaHuke.

NMnynbe MaTepuaabHOW TOUYKM, CUCTEMBI MaTepUaibHBIX TOYeK. LIeHTp macc cucremsl
MaTepuaibHbIX TOYEK. TeopeMa o JBMKEHUH LIEHTPA Macc.

HMnynbce cUIibl 1 H3MEHEHHE UMITYJIbCa Tefa.



3aKOH COXpaHECHMsI UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

MoMeHT uMmIysnbca MaTepuanbHOM TOYkH. IlpencraBieHne O COXpaHEHMHM MOMEHTA
MMITYJIbCa B LICHTPAIbHBIX MOJISIX.

PaGoTa cunbl Ha MaJIOM M Ha KOHEYHOM InepemelnieHuH. ['padudeckoe mpeacraBieHue
pabOThI CHIIBI.

MoniHOCTb CHUIIBI.

Kunernueckass sHeprus marepuaibHOH TOUkd. TeopemMa 00 M3MEHEHMHM KUHETHYECKOH
SHEPruu MaTepUaJIbHON TOUKHU.

IloreHuumanpHple U HeNOTeHUUaNbHbIe cwibl. lloTeHnuanbHas >Heprus. IlorennuansHas
SHEPrus ynpyro neGopMHpOBaHHOW NpyKUHBI. [loTeHIManpHas SHEprus Teaa B OJHOPOJHOM
rpaBUTalMOHHOM Mose. [loTeHnuanbHas 3Heprus Teina B TPaBUTALMOHHOM I10JI€ OZHOPOJHOIO
mapa (BHYTpH U BHe 11apa). Bropast kocMuueckasi CKoOpocTb. TpeThsi KOcMUYeCKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHJI C M3MEHEHHEM MEXaHHUYECKOW PHEPTUU CHUCTEMBbI
TeN. 3aKOH COXPAaHEHHS] MEXaHUYECKON YHEPTHUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymu g uaeanbHOM XUAKOCTH KaK CIEICTBUE 3aKOHA COXPaHEHHS
MEXaHUYECKON IHEPTUU.

TexHu4eckne yCTpOMCTBA M TEXHOJIOTMYECKUE ITPOLIECCHI: JBHKEHHE PAKET, BOJIOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHUE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE nBHXKEHUE.

M3mepeHne MOIIHOCTH CHJIBI.

M3MeHeHue 3Hepruu Teja Npyu COBEPILIEHUH padOoThI.

B3anMHuble npeBpanieHus KMHETUYECKOM M NOTEHIMAJBHOW SHEPruil NpU JEHCTBHM Ha
TEJIO CHJIBI TSDKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy Mpyu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

H3mepenue numnyibca Teaa 1o TOpPMO3HOMY ITyTH.

W3mepenue cuiibl TArM, CKOPOCTU MOJIENH 3IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHEHNE U3MEHEHHS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccnenoBanue CoOXpaHEHUS UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

W3mepeHne KNHETUYECKON SHEPTUH TeJla IO TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHUS MOTEHIIMAIbHOM HEPTrUyu NPY>KUHBI C pabOTON CHIIBI TPEHUS.

Onpenenenue paboOThl CHIIBI TPEHUS MPH IBUKEHUH TeJa M0 HAKJIOHHON TIOCKOCTH.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOJHHAMHUKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOU MeopuU.

OcHoBHbBIE TMOJIOKEHUS MOJeKyIsipHo-kuHeTnyecko Teopun (MKT), ux omnbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmkeHue. XapakTep ABWKEHHS M B3aUMOACHUCTBUS
YacTHIl BellecTBa. MOAeI CTPOCHHUS ra30B, )KUJIKOCTEH U TBEPIBIX TEJ U OObSICHEHHE CBOWCTB
BEllecTBa Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BemiecTBa. [locrosaHas ABorazpo.

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



Mopenp uaeanbHOro ra3a B MOJIEKYJSIPHO-KMHETUYECKOW TEOpUHU: YACTHUIBI Tra3a
JBUKYTCSI XaOTUUYECKH U HE B3aUMOJEHUCTBYIOT IPYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MennaeneeBa—Kianelipona. AOcoiOTHas Temmeparypa
(mkana temmneparyp KensBuna). 3akon JlampTona. M3omporecchl B HIealbHOM rase C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpeacTaBieHue U30MPOIIECCOB: 30TEPMA,
u30Xxopa, u3odapa.

CBs3p MeEXIy [aBIE€HUEM U CpeAHEM KHHETUYECKOW DSHEpPruel MOCTYNaTelbHOIO
TEIUIOBOTO JBMKEHHUS MOJIEKYJI HJealbHOro Tra3a (OCHOBHOE YpaBHEHHE MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUH HI€aTbHOIO ra3a).

CBs3p  aOCONIOTHOM  TEeMIlepaTypbl TEPMOJMHAMUYECKOW CHCTEMBI CO  CpenHei
KMHETUYECKOW dHEPrueH MOCTyNaTeIbHOIO TEIIOBOTO ABUKEHUS €€ YaCTHILI.

TexHuueckue YCTpOICTBA U TEXHOJIOTMYECKUE TMPOILIECChl: TEPMOMETp, Oapomerp,
MOJIy4YeHUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Mopenu 1BUKEHHsI YaCTHUILL BEIIECTBA.

Monenb OpOYHOBCKOTO JBUKECHHUSL.

Buneoponuk ¢ 3anuceo peaibHOro OpOyHOBCKOTO TBUKEHHUSI.

Juddyzus xuaKocTe.

Mopens onbita ITepHa.

[IpuTsixeHue MoJIeKy.

Mopenu KpUCTaJUIMYeCKUX PEeIETOK.

Habumronenue u rccnenoBanne U30IpOIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEILIOBOTO PABHOBECHS MPU TEIUIOOOMEHE MEXIy
ropstyeil ¥ X0JIOJHOM BOJIOM.

W3yueHne W30TEPMHUECKOrO Tporecca (PEeKOMEHIOBAHO HCIIONb30BaHUE IH(PPOBOI
nabopaTopun).

M3yyenune n30X0pHOro Impolecca.

N3yuenne nzob6apHoro mnporecca.

ITIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mauwiunol.

TepMoguHamuueckast (TH) CHUCTEMA. 3ajaHve ~ BHEINIHUX  YCJIOBMH  JJid
TEPMOJIMHAMUYECKON  cUCTeMbl. BHemHume u  BHyTpeHHHEe mnapameTpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEAHUE 3HAYEHHs BEIUYMH, ONMMCHIBAIOIINX €€ COCTOSHHE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Havyasio TepMoanHaMuku. CaMONpPOU3BOJIbHAS pellaKcalis TePMOAMHAMUYECKON
CHUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopnenp wuzaeanpHOrOo raza B TEPMOJMHAMHMKE — CHCTEMA YpPAaBHEHMI: ypaBHEHHE
MenneneeBa—KnaneiipoHa U BbIpaX€HUE JUIsI BHYTPEHHEW SHEPrUM. Y CIOBUS NPUMEHHMOCTH
TOM MOJENN: HU3Kasg KOHUEHTpAlUsl YacTUll, BBICOKME TeMIlepaTypbl. Bripaxenue nms
BHYTPEHHEHN 3HEPTrUU OJJHOATOMHOTO UACAIbHOTO ra3a.

KBazucrarnueckue 1 HECTATHYECKHUE MPOLECCHI.

OnemeHTapHas paboTa B TepMOANHaMHKe. Beruncienne padboTsl o rpaduky mnpoiecca Ha
pV-nuarpamme.

Temonepenadya kak crmoco® HW3MEHEHHS BHYTPEHHEH OHHEPruHM TEepPMOIMHAMUYECKOU
cucTtembl 0e3 coBepieHus padoTsl. KoHBeKIus, TEMIONPOBOIHOCTD, U3IyUEHHE.



KomuuectBo TemnoTel. TemmoéMKOCTh Tena. YIenbHas W MOJSIpHAs TEIIOEMKOCTH
BEIIECTBA. YpaBHeHHE Maiiepa. YienbHas TewioTa CropaHus tomiauBa. Pacuér xonudecrsa
TEIUIOTHI IIpH Teruionepenade. [lorstue 06 agunadaTHoM mporecce.

[lepBbiii 3ak0H TepMoauHAMUKU. BHyTpeHHss sHeprus. KomudectBo temnotel U paboTa
KAaK Mepbl U3MEHEHUsI BHYTPEHHEH YHEPIrUU TEPMOIUHAMUYECKON CUCTEMBI.

Btopoii 3akoH TepMOAMHAMUKH [JIsi PABHOBECHBIX IPOIECCOB: Yepe3 3aJlaHHOE
PaBHOBECHOE COCTOSHUE TEPMOIAMHAMHYECKON CHCTEMBI MPOXOIUT €IMHCTBEHHAs aquabara.
AOGcomoTHas Temneparypa.

BTopoii 3aK0H TEpMOJMHAMHKHU I HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IE€peaTh
TEIUIOTy OT OoJiee XOJOJHOTO Telna K Oosee Harperomy Oe3 kommencanuu (Kmaysumyc).
Heob6patumocTh NpupoIHBIX MPOIECCOB.

[Tpunimne! geiicTBus TeraoBbix MamuH. KIT/I.

MakcumanbHoe 3Haduenune KIIJI. [ukin Kapno.

DKOJIOTMYECKUE aCNEeKThl MCIIOIb30BaHUS TEIUIOBBIX JBHUTrarenei. TernoBoe 3arps3HeHue
OKPYKaIOILEH CpeIbl.

TexHuueckue ycTpoicTBa M TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAWIBHUK, KOHAUIMOHED,
IU3eTbHBIA W KapOIOpaTOpHBIM JBUraTenu, MapoBas TypOWHA, MOMYyYEHHE CBEPXHU3KHX
TEeMIIepaTyp, YTWIU3AIMS «TEIUIOBBIX» OTXOJIOB C UCIIOJIB30BAaHUEM TEIUIOBOIO HAcoca,
yTHIIM3AIMsA OMOOPTaHUYECKOTO TOIUIMBA JIJISl BEIPAOOTKH «TETUIOBOM) M DJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH aInadaTHueCKOM PacCIIuPEHUH.

Bo3aymiHoe orauso.

CpaBHeHHE YIEIBHBIX TEIIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabaTHOTo mpoiiecca.

KoMmbrorepHbie MOIENIN TETUIOBBIX TBUTATENCH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenne yaenpHON TeIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBAHUS BEIIECTBA.

UccnenoBanue annadbaTHOTO Mpoiiecca.

N3yuenne B3aMMOCBS3M DHEPTUU MEKMOJIEKYJISIPHOTO B3aUMOJACHCTBUS U TeMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoobl.

[TapooOpa3oBanne u KoHAeHcarus. Vicnmapenue wu kumneHue. YenbHas TeIUioTa
napooOpa3oBaHusl.

Hacpiiennsle ¥ HeHachlllleHHbIE mapbl. KadecTBeHHass 3aBUCHUMOCTh IJIOTHOCTH U
JABJICHUS] HACBIIIEHHOTO Mapa OT TEMIEepaTyphbl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMITEPATypPhl KUTICHUS OT JaBJICHUS B KUIKOCTH.

BnaxxHocTs Bo3ayxa. AGCOIIOTHAS U OTHOCUTENbHAS BIAXKHOCTb.

TBépnoe Teno. Kpucrannudeckrne u amopdHbie Tena. AHMU30TPOIUS CBOWCTB KPUCTAJLIOB.
[TnaBrnenue u KpucTauIU3anus. Y aenbHas TerioTa miaBienus. Cyomumarus.

Hedbopmaruu tBEpHoro Tema. Pactsokenune m coxartue. Crnsur. Monyne HOnra. Tlpenen
yrnpyrux aedopmanui.

TemoBoe pacuimpeHne KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U IMHEHHOE pacIIupeHHe.
AHrapMOHHM3M TEIUIOBBIX KOJEOAHUN YaCTHUI[ BEIIECTBA KaK MPUYUHA TEIJIOBOTO PACHIMPEHUS
Ten (Ha KAYeCTBEHHOM YpPOBHE).



[IpeoOpazoBanue sHEpruu B (ha30BBIX MEPEXOAaX.

YpaBHEHHE TEIJIOBOTO OaaHca.

[ToBepxHOCcTHOE HaTspkeHHE. KoaduimeHT moBepXHOCTHOTO HATsHKeHUs. KanmumispHbie
ABJIeHUs. JlaBieHue 1101 HCKPUBIEHHON OBEPXHOCTHIO xkuakoctu. @opmyia Jlamiaca.

TexHHYEeCKHME YCTpOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: JKUIKUE KPHUCTAJLIBI,
COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpayuu.

TemnoBoe pacmupeHue.

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenne. Kunenue nmpu nOHMKEHHOM JIaBIEHUU.

W3mepeHue cuibl NOBEPXHOCTHOIO HATSYKEHUS.

OnBITHI C MBUIBHBIMH IUIEHKAMHU.

CmauuBanue.

KanumnspHele ssBneHus.

Mopnenn HEeHbIOTOHOBCKOM JKUIKOCTH.

Crioco0ObI U3MepEeHUsI BIaKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

Bune! nedpopmanuii.

HaGuroienne Maibix nedopmaruii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

W3y4yeHne 3aKOHOMEPHOCTEN NCIIAPEHMSI JKUKOCTEH.

W3mepenue yaenbHON TEIUIOTHI IIJIaBICHUS JIbJA.

W3yyeHnue CBOMCTB HACBIICHHBIX IIAPOB.

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

N3mepenue ko3¢ puienTa noBepxXHOCTHOIO HATSKEHHUS.

Nzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AeQOopMaIii pe3HHOBOrO 00pasiia OT MPUIOKEHHON K HEMY
CHJIBI.

Pasnen 4. DaekTpoamHaMuka.

Tema 1. Inexkmpuueckoe noie.

OnekTpu3anus Tea U e€ MposBIIEHUs. DJEKTpUYecKuil 3apaa. [IBa Buaa 3JIEKTPUUECKUX
3apsnoB. IIpoBONHMKM, NHMIIEKTPUKU W IOJYNPOBOJHHUKH. ODJIEMEHTAPHBIM DIIEKTPUUYECKHUN
3apsl. 3aKOH COXPaHEHUs JIEKTPUUECKOro 3apsja.

B3aumoneiictue 3apsnoB. Toueunsie 3apsiabl. 3akoH Kyona.

Onekrpuueckoe nojue. Ero aelicTBue Ha 37€KTpUUECKHE 3apsi/bl.

Hanpsok€HHocTh  anmekTpuueckoro moisis. IlpoOubiii 3apsa. JluHMM HanpsKEHHOCTH
ANIEKTpUYECKOTr0 NoJist. OQHOPOIHOE INEKTPUUECKOE TOJIE.

[ToTeHIMaTbHOCTh AIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NMOTEHIMANIOB M HAIPsKEHUE.
[lotenumanpHass  3HEprus  3apsga B DIJIEKTPOCTaTUYECKOM  IIOJIE. IToTennman
NIEKTpOCTaTUYECKOro mouis. CBs3p HANpPsDKEHHOCTH IOJS M Pa3HOCTH NOTEHUUAIOB IS
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJJHOPOAHOTO, TaK M HEOTHOPOTHOTO).

[TpuHIMI CyTIepHO3UIIUH SJIEKTPUUECKUX MOJEH.

[Tone ToueuyHoro 3apsina. Ilone paBHOMepHO 3apsbkeHHOW cdepbl. Ilone paBHOMEpPHO
3apspkeHHoro mo o6wémy mapa. Ilome paBHOMEpHO 3apsKEHHOH OECKOHEUHOHM IUIOCKOCTH.
KapTuns! mMHUN HAIPSYKEHHOCTH ATUX NOJIEN U SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEN.

IIpOoBOIHUKY B AJIEKTPOCTATHYECKOM ITOJIE. Y CIIOBUE PABHOBECUS 3aPSAIOB.



JIMPNEeKTpUKHY B 3JIEKTPOCTATHYECKOM MOJI€. J(M3nexkTpudeckas MpoOHUIIAaEMOCTh BEIIECTBA.

Kongencarop. ONEeKTpOEMKOCTh  KOHJEHCATOpA. OneKTpOEMKOCTh  IJIOCKOIO
KOHJIEHCATOPA.

[TapamnensHoe  coeauHeHue  KoHAeHcaTopoB.  llocnenoBaTtenbHOE — coeMHEHHE
KOHJIEHCAaTOPOB.

OHeprus 3apsKEHHOr0 KOHIAEHCATopa.

JIBr>KeHUE 3apsiKEHHOW YaCTULIBI B OJTHOPOJIHOM 3JIEKTPUUYECKOM MOJIE.

TexHu4ecKkne yCTpONCTBA M TEXHOJOTMYECKHE IPOLECCHI: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIEKTPOCTaTUYECKas 3allUTa, 3a3eMJICHHE JIEKTPOIprOOpOB, KOHAEHCATOphI, reHepaTop Ban ne
['paada.

Hemoncmpayuu.

VY CcTpoicTBO M MPUHITUIT AEUCTBUS SJIEKTPOMETPA.

DIIEKTPUUYECKOE TT0JI€ 3apsHKEHHBIX IIAPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3apPSKEHHBIX IJIACTHH.

Moguens anekTpocraTuieckoro reaeparopa (Ban ne ['paada).

[IpoBOIHUKY B AJIEKTPUUECKOM IIOJIE.

DIIeKTpOoCcTaTUYECKas 3allMTa.

YCTpolcTBO M ACMCTBUE KOHJAEHCATOPA IMTOCTOSHHOW U IEPEMEHHONW EMKOCTH.

3aBUCHUMOCTh  3JEKTPOEMKOCTH IUIOCKOTO KOHAEHCATopa OT IUIOIIAAM  IUIACTHH,
PAcCCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprusi AMEKTPUUECKOr0 MOJIs 3apsKEHHOT0 KOHJIEHCAaTopa.

3apsiaKa U pa3psiKa KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuxKym.

OueHkKa cul B3auMOJEICTBUA 3apsKEHHBIX TEll.

Habmroienue npeBpalieHus SHEPTuy 3apsKeHHOT0 KOHJIEHCATOpa B SHEPTUI0 U3ITyUeHUs
CBETOJINO/1A.

W3ydeHne npoTekaHus TOKa B LIETIH, COJIEprKallel KOHIeH caTop.

Pacnipenenenue pa3HOCTH MOTEHUMATOB (HANpsDKEHHWs) TPU  IOCITEI0BATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psiaa KOHIEHCATOPA Yepe3 Pe3UCTop.

Tema 2. Ilocmoannwlil 31eKmpuydecKuil mox.

Cuiia Toka. [ToCTOSIHHBIN TOK.

VYcnoBusa CyHIECTBOBaHUS IOCTOSIHHOTO AJIEKTPUYECKOrO TOKa. VICTOYHMKM TOKa.
Hampsoxkenne U u 3J1C é&.

3akon OMa aJ1 yyacTKa Lenu.

ONEKTpUYECKOe  CONPOTHUBIIEHWE.  3aBUCHUMOCTb  COINPOTHUBIIEHUS  OJHOPOIHOIO
IIPOBOJHMKA OT €ro JUIMHBI U IUIOUIAJN IIONEPEYHOrO0 CEYEHUsS. YJEIBHOE CONPOTHUBIICHUE
BEIEeCTBA.

[TocnenoBarenbHOE, NapauIeIbHOE, CMEIIAHHOE COEAMHEHHE MPOBOJHUKOB. Pacuér
pa3BEeTBIEHHBIX MeKTprueckux nene. [Ipasuia Kupxroda.

Pabora anexrpuueckoro Toka. 3akon J[xoynsi—Jlenna.

Mo1HOCTb 371eKTprUYecKoro Toka. TernoBas MOIITHOCTh, BhIJENsIEMas Ha PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBJICHUWE HMCTOYHMKA TOKa. 3akoH OMa i MOJHOMN
(3aMKHYTO) 3J1eKTpHUECcKOil enu. MoIHOCTh HCTOYHMKA ToKa. KopoTkoe 3amMbIkaHue.

Konzaencarop B 11enu NOCTOSIHHOTO TOKA.



TexHu4yeckne yCTpOMCTBA W TEXHOJIOTMYECKHE IMPOLECCHl: aMIEpPMETpP, BOJBTMETP,
peocTar, CYETYUK NIEKTPUIECKOU DHEPIUH.

Hemoncmpayuu.

W3mepenne cuiibl TOKa U HAPSKEHUSL.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa OT HANPSDKEHUSI I PE3UCTOPA, JIAMIIBI
HaKaJMBaHUS U CBETOAMOMA.

3aBUCUMOCTb COINPOTHUBIIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBL, IUIOLIAAU
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

HccnenoBanue 3aBUCHMMOCTHM  CHJIBI TOKAa OT CONPOTHBIICHHUS IIPU TOCTOSHHOM
HaAIPSDKEHUU.

[Tpsimoe m3mepenune DJ1C. KopoTkoe 3aMbIkaHUE rajibBaHUYECKOI'O 3JIEMEHTA M OLEHKA
BHYTPEHHETO CONPOTUBIICHUS.

Cnioco0OsI coeMHEHUsT UCTOYHUKOB Toka, DJIC OGaTapeid.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKY MOJIFOCAMU MCTOYHHMKA TOKA OT CHJIbI TOKA
B LIEMH.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccenenoBanue CMEIIAHHOTO COEUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHUS IPOBOJHUKOB.

HccnenoBaHue 3aBUCUMOCTH CHJIbI TOKA OT HAIPSDKEHUS JJIs1 JIaMITbl HAKAJIMBAHHUS.

YBenuueHue npeena u3MepeHus amnepMeTpa (BOJIbTMETPA).

N3mepenne D/1C u BHYTpEHHETO CONPOTUBIIEHUS NCTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu J/]C rajibBaHUYECKOr0 3JIEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXIY MOJIKOCAMU UCTOYHHUKA TOKA OT CHJIBI TOKA
B LICTIH.

HccnenoBanue 3aBUCUMOCTH TOJIE3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

OnexTpuyeckas IPOBOAMMOCTb pA3JIMYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COINPOTUBIEHUS  METAJUIOB  OT  TEMIIEpPaTypBl.
CBepXMnpoBOAUMOCTb.

DneKkTpruuecKkuil ToK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MpPHUMECHas MPOBOAMMOCTb IOJYIPOBOJIHUKOB.
CgoiictBa p—n-nepexoaa. [lonynpoBoJHHKOBbBIE TPHOOPHI.

ONEKTPUUECKUH TOK B 3JEKTPOJIMTAX. DJIEKTPOIUTUYECKAs IUCCOLMALUSA. DIEKTPOIH3.
3axonbl Dapazest 1U1st 3JIEKTPOIH3a.

OnexTpuueckuid TOK B raszax. CaMOCTOSTENBHBIM M HECAMOCTOSITENIBHBIN pas3psi.
Pa3znuynble TUIIBI cCaMOCTOATENBHOTO paspsaaa. Monnus. [lnazma.

TexHuuyeckue yCTpOHCTBA U TMPAKTHUECKOE IMPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbl,
AIIEKTPOHHO-JIy4eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHUOOPHI: MO, TpaH3UCTOp, (hoToauon,
CBETOAMOM, TajbBaHMKA, paUHUPOBAHME MEIW, BBIIUIABKA AIIOMUHUS, DJEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COITPOTUBIICHUS METAJNIOB OT TEMIIEPATYpPHI.

ITpoBOAMMOCTE 3JIEKTPOIUTOB.

3akoHsbl 2nekTponusa apazes.

HckpoBo# pa3psa v MPOBOAMMOCTh BO3AyXa.



CpaBHEHHE IPOBOJUMOCTH METAJIJIOB M MOJYIIPOBOJHUKOB.

OaHOCTOPOHHSIS MPOBOIUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npaKmuKym.

Habmroienue snekrpomnusa.

N3mepenue 3apsaa 0JHOBAJIEHTHOIO HOHA.

HccnenoBaHue 3aBUCUMOCTH COITPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH JTUOJA.

Du3nYeCKHil MPaAKTHKYM.

CniocoObl u3Mepenust (PU3MYECKUX BETUYUH C UCTOIb30BAHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENBHBIX TPUOOPOB W  KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ~ TOTPEIIHOCTH  M3MEpeHMH  (u3mueckux BenuyuH. OleHKa TpaHuIl
MOTPEIIHOCTEM.

[IpoBeneHNe KOCBEHHBIX HW3MEPEHHI, HCCIEIOBAaHUM 3aBUCHUMOCTEH  (PHU3NYECKUX
BEJIMYMH, MPOBEpKa MPEIIOKECHHBIX TUIIOTE3 (BBIOOp M3 paldoT, OMHMCAaHHBIX B TEMAaTHYECKUX
pazaenax «Y4eHUYeCKUN IKCIIEPUMEHT, JTA00paTOpHBIE pabOTHI, TPAKTHKYM)).

MexnpeaMeTHbIe CBSI3H.

Uzyuenue kypca ¢usuku yrnyonéHHoro ypoBHs B 10 kiacce OCyLIECTBISIETCS ¢ YYETOM
COJIEp/KaTEeNIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMM MaTeéMaTUKH, OWOJIOTMM, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemnule nOHAMUA, CEA3AHHbBIE C UZYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
sBIICHUE, Hay4YHbIH (akT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHHE, MO/IEb, U3MEPEHUE, IOTPELIHOCTY U3MEPEHUHN, U3MEPUTEIIbHBIE
npuOopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peunieHue cucTeMbl ypaBHeHuid. JluneliHas ¢yHkuus, mnapadona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuyeckue GyHKIMU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOphI M MX NPOEKLIMU HA OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexannueckoe ABMKEHHE B )KHBOM mpupoje, auddysus, ocMoc, TermI000MeH
JKUBBIX ~ OpPraHM3MOB, TEIUIOBOE  3arpsi3HEHHE  OKPYXAlolled  Cpelbl,  yTUIW3alus
OMOOpPraHNYECKOro TOIJIMBA JJISl BBIPAOOTKHM «TEIIOBOW» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSHKEHHE U KallWJUISIpHbIE SIBJICHUSI B IPUPOJE, HNEKTPUUECKUE SIBICHUS B KUBOU NMPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsI Macca, MOoJIy4YeHue HAaHOMAaTepUaloB, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEN U
ra3oB, JKUJKHE KPHUCTAJUIbI, DJJEKTPUUECKHE CBOMCTBA METAJJIOB, 3JIEKTPOIUTHYECKas
JUCCOLMAIus, TalbBaHUKA, JIEKTPOHHAs MUKPOCKOIIHS.

T'eozpaghusa: BnaxxHOCTh BO3/1yXa, BETPBI, 0apOMETpP, TEPMOMETD.

Texnonozua: npeodpa3zoBaHue IBUKEHUN C UCIIOIb30BaHUEM MEXaHU3MOB, YUET CyXOro U
KUIKOTO TPEHUS B TEXHHUKE, CTAaTHYECKHUE KOHCTPYKIHMH (KPOHINTEHH, pemeéTdarbie
KOHCTPYKIUH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHHSI MEXaHUKH B TEXHUKE (TUPOCKOI, BOJIOMET
W Jpyrue), JABUTATE]Ih BHYTPEHHETO CropaHUs, MapoBas TypOWHA, OBITOBOM XOJOAUJIBHUK,
KOHJIMIIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMATepHaloB, M  HAHOTEXHOJOTHH,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, ra30pa3psIHbIE JTAMIIBI, TOIYIPOBOAHUKOBBIE IPUOOPHL, TaJIbBAHUKA.

11 KUIIACC



Pasznea 4. JaekTpoauHaMuka.

Tema 4. Maznummnoe none.

BzaumopeiicTBUE NOCTOSTHHBIX MAarHMTOB M MPOBOJHHMKOB C TOKOM. MarHuTHoe IOJe€.
Bekrop MaruuTHOM MHAYKIMU. [[pUHIUIT Cynieprio3uIMA MarHUTHBIX ToJei. JIMHUKM MarHUTHOM
UHIYKIUU.

MarautHoe 1ojie IPOBOJAHMKA C TOKOM (IIPSIMOIO IPOBOJHHMKA, KAaTYIIKH U KPYroBOI'O
BUTKA). OnbIT Dpcrena.

Cuna Amrnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna JlopeHua, e€ HampaBieHHE W MOJAYJb. JIBHKEHHUE 3apsSKEHHOW 4YacTHUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenma.

MaruautHoe nosje B BeuecTse. @eppoMarHeTuky, napa- U 1MaMarHeTUKH.

TexHudyeckne yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECCHl: MPUMEHEHHE IOCTOSHHBIX
MarHuToOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpojaBUTraTellb SKOoOU, YCKOpPHUTENIU
3JIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nuHMI WHAYKIUA MarHUTHOTO TIONS TOJOCOBOTO U IMOAKOBOOOPA3HOTO
MOCTOSIHHBIX MarHUTOB.

KaptuHa nuHUN MarHuTHOM MHIAYKIUM MOJS JJIMHHOTO MPSMOro IPOBOJHUKA U
3aMKHYTOT'O KOJIbLIEBOT'O IIPOBO/IHUKA, KATYILIKH C TOKOM.

B3aumozpeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

HericrBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

Habumronenne ABM>XEHUS ITyYKa JIEKTPOHOB B MArHUTHOM TIOJI€.

[TpuHIMI OEHCTBUS 3TIEKTPOU3ZMEPUTENIBHOTO MPUOOpPa MATHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopmuvie pabomot, npaKmukKym.

HccnenoBanre MarHUTHOTO TOJISL IOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (heppoOMarHeTUKOB.

HccnenoBanue JeNCTBUSA OCTOSIHHOTO MarHUTa HA PaMKY C TOKOM.

N3mepenue cuinsl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIBI AMITEpa OT CUJIBI TOKA.

Omnpenenenre MarHUTHOM MHIYKIIUU HA OCHOBE M3MEPEHUS CUJIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue dneKkTpoMarHuTHOM MHAYKIMH. [loTOok BekTOopa MarHuTHOM MHAYKmmMu. DJIC
MHAYKIHUU. 3aKOH 3JEKTPOMarHUTHON uHAyKuuun Papanes. BuxpeBoe 3iieKTpuueckoe IMoJle.
Toxku dyko.

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

IIpaBumno Jlenna.

NunyktuBHOCTE. Karymika WHAYKTMBHOCTM B LENH IOCTOSHHOIO TOKa. SIBieHue
camouHaykiuu. IJ1C caMOMHAYKIWH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue yCcTpOHWCTBAa U TEXHOJIOTMYECKHE TPOLECCHl: HWHAYKIIMOHHAS TIeub,
COJICHOM/I, 3aIMTAa OT 3JIEKTPU3ALMH TeJ NPHU JABUKEHUU B MATHUTHOM I10JIe 3eMJTH.

Hemoncmpayuu.

HabmioneHnue siBneHus 3J1eKTPOMAarHUTHOM MHAYKIUH.



Uccnenoanue 3aBucumoctd IJC HHAYKIMM OT CKOPOCTH HW3MEHEHHSI MAarHUTHOTO
MOTOKa.

IIpaBuno Jlenna.

[Tanenne MarauTa B aJIIOMUHHAEBON (MEIHOW) TpyOe.

SIBieHure caMOMHIYKIUH.

Uccnenosanue 3apucumoct IIC caMOMHIYKIIMKA OT CKOPOCTU W3MEHEHUsI CUJIbI TOKA B
LETH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW HHAYKIIHU.

Ornpezenienre UHAYKIIMA BUXPEBOIO MATHUTHOTO TIOJISL.

HccenenoBanue siBIeHUs CaMOMHIYKIUU.

COopka Mozenu 3JIeKTPOMarHUTHOTO TeHepaTopa.

Pa3gen 5. Kojie0anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbras cuctema. CBOOOIHBIE KOJICOAHMSI.

['apmonnueckue  konebanus. KuHemaTmueckoe M JAMHAMHUYECKOE  OIMKCAHUE.
DHepreTuyeckoe ONHUCaHWE (3aKOH  COXpaHeHHMs] MEXaHW4YecKoil  sHepruu). BeiBox
JTUHAMHUYECKOTO0 OINHUCAHUSI TAapMOHUYECKHMX KOJIeOaHWM H3 WX DHEPreTHYeCKOro U
KHHEMATHYECKOTO OIHCAHMS.

Amrutyna u ¢aza koneOanuil. CBsi3p aMIUIMTYABI KOJeOAHUI MCXOJHON BEIMYUHBI C
aMIUIUTYIaMU KojieOaHui €€ CKOPOCTU U YCKOPEHHUSI.

[Tepuon u yacrora xonebanuii. Ilepro Manbix cBOOOIHBIX KOJICOAHUN MAaTEMaTHIECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KOJICOaHU TPYKMHHOTO MasiTHUKA.

[TonsTe o 3aryxarommx KosneOaHusix. BolHykneHHble KonebaHus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aTyxanusi Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJIEOaHMSI.

TexHu4yeckue yCTpONCTBA W TEXHOJIOTMUYECKHE IIPOIECChl: METPOHOM, 4Yachl, Kaueiw,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch KojaebaTenbHOTO ABMKCHHUS.

Hablmronenre He3aBUCHMOCTH TIEPHO/Ia MAJIBIX KOJIEOAHH rpy3a HA HUTH OT aMIUTATY/IbL.

UccnenoBanue 3aTyxaromux KoiaeOaHU U 3aBUCUMOCTH TIEpHO/1a CBOOOIHBIX KOJeOaHUi
OT COTPOTHBIICHUS.

HccnenoBanune konebaHWil Tpy3a HAa MAaCCHUBHOW MpPYXHHE C IeNbl0 (OPMUPOBAHUS
npeJicTaBlIeHU 00 naeaabHON MOJENN NPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUHU IIPU KOoJIeOaHusAX rpy3a Ha IpyKUHE.

HccnenoBaHue BHIHYKIEHHBIX KOJICOaHHIA.

Habmtoienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomel, npakmuKym.

N3mepenne neproaa CBOOOTHBIX KOJICOAHUI HUTSHOTO U MIPYKUHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKECHUS TENa B X0JI€ KOJIeOaHMii Ha YIIPYToM TMOJIBECe.

W3ydeHre ABMKCHUS HUTSHOTO MasTHUKA.

[IpeoOpazoBanme SHEPTUHU B IPYKUHHOM MasiTHUKE.

WccnenoBanme yObIBaHUS aMILTATY Bl 3aTYXAOIIUX KOJIEOAHUH.

HccnenoBaHue BBIHYKIEHHBIX KOJICOAHHIA.

Tema 2. dnexkmpomaznumnole Konedanus.



KonebarenbHplii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B HUACATBHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3b aMIUTUTYABI 3apsga KOHZIEHcaTopa ¢
aMILTUTYAOH CUJIBI TOKA B KOJICOATeIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUH B UJEATBHOM KOJe0aTeIbHOM KOHTYpE.

3aryxaroluye 3JIEKTPOMAarHuUTHbIE KoJjeOaHus. BbIHYXJEHHBIE 3JIEKTPOMArHUTHbBIE
KoJIeOaHMS.

IlepemeHHbIII TOK. MOIIHOCTH NEPEMEHHOr0 TOKA. AMIUIUTYAHOE U JEHCTBYIOLIEE
3HA4YE€HUE CUJIbl TOKA M HAIPSKEHUsI IPH pa3IMuHON (hopMe 3aBUCUMOCTH IIEPEMEHHOI0 TOKa OT
BPEMCHH.

CuHyconabHbIN NIEpEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp U KaTyllKa UHIYKTUBHOCTU
B LIENIM CHHYCOMIAJILHOIO IIEPEMEHHOI0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHU.

Wneanbublil Tpanchopmatop. IIpousBoxacTBo, nepenada U norpeOiaeHue 3IEKTPUYECKON
JHEPrUu.

OKOJIOTUYECKUE PHUCKHU IIPU IMPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa ucnoiab3oBaHus
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKU3HU.

TexHuueckue yCTpPOHCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: JJIEKTPUYECKUH 3BOHOK,
TEHEpaTOp IEPEMEHHOI0 TOKA, JINHUU JIEKTpoIIepeiad.

Hemoncmpayuu.

CB0OOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHus.

3aBUCUMOCTb YaCTOThI CBOOOJHBIX KOJI€OaHUH OT MHIYKTUBHOCTU U €MKOCTH KOHTYpA.

OcuusuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['eHepaTop He3aTyXalIUX 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

Mogenb 31eKTpOMarHuTHOTO I'eHepaTopa.

BeiHyX1eHHbIE CHHYCOUJAJIbHBIE KOJIEOaHNUS.

Pe3ucrop, kaTylka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

VYcTpoiicTBO M NPUHIMIT AEUCTBHS TpaHCchopMaTopa.

Mogenb TMHUY 3IIEKTPOIIEPEIaUH.

Yuenuueckuit sxcnepumenm, nabopamopmnsie padomol, RPAKMUKYM.

N3yuenue tpanchopmaropa.

HccnenoBanne NEPEMEHHOIO TOKA Yepe3 IOCIIEN0BATEIBHO COSAMHEHHBIE KOHIEHCATOD,
KaTyILKYy ¥ PE3UCTOD.

Habumroienne 351eKTpoMarHuTHOrO Pe30HaHca.

Hccnenoanue paboThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMacHUMHbBIE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHus. [lomepednsle M IpoAobHBIE
BOJHBIL. [lepros, CKOpOCTh pacpOCTpaHEHHs U JUIMHA BOJIHBL. CBOMCTBA MEXAHWYECKHUX BOJIH:
OTpakeHHe, IpeJIoMIIeHIe, HTeppepeHus U TudpaKius.

3Byk. CkopocTb 3ByKa. [’ poMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

[ITyMoBO€ 3arpsi3HEHUE OKPYKAIOLIEH CPEbI.

DONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHS M3Iy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
OpHUEHTAIS BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  JJEKTPOMarHUTHBIX  BOJIH: OTPaXEHHE, [PEIOMIICHHME, IOJISIpU3ALNS,
uHTEephepeHIMs U AU(PaKIHSL.



[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. [IpMMEHEHME JIEKTPOMAarHUTHBIX BOJH B TEXHUKE U
ObITY.

IIpuHIMIIBI paguoCBA3U U TeneBuaeHus. Pagnonokanusi.

DIEKTPOMAarHUTHOE 3arps3HEHUE OKPYXKAOLIEH Cpeabl.

TexHHUYECKHE YCTPOMCTBA M INPAKTUYECKOE NPUMEHEHHME: MY3BIKAJIBHBIE MHCTPYMEHTHI,
pamap, paguonpuéMHHK, TeleBHU30p, aHreHHa, Tenedon, CBY-meub, yabTpa3zByKoBas
JMArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO0pa3oBaHue 1 paclpoOCTPaHEHHUE NONEPEYHBIX U MPOJIOJIBHBIX BOJIH.

Kounebmromnieecst Teo Kak HCTOYHHK 3BYKA.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOThI KOJIEOAHHIA.

HaOnronenue oTpakeHus U MpeaoMIIeHNs MEXaHUYECKUX BOJIH.

HaGnronenue unrepdepeHunu u Audpakuuy MEXaHH4eCKUX BOJIH.

AKYCTHUYECKHI1 pe30HaHC.

CBolicTBa yabTpa3ByKa U €ro IpUMEHEHHUE.

HaOnronenue CBSI3M TI'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOM M 4acTOTOH
KoJie0aHui.

HccnenoBanue  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTPaKEHHUE, IIPEIIOMIICHUE,
noJsipu3anus, Tupakuus, “HTepdepeHIus.

OO6Hapy:xeHue UH(ppaKpacHOro U yJIbTpadroIeTOBOTO U3TydEHHH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

W3yuenue napameTpoB 3ByKOBON BOJIHBI.

N3yuyenue pacupocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonuHeitHOE paclpocTpaHEHUE CBeTa B OJHOPOJAHOM cpene. Jlyu cBera. ToueuHblit
HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3akoHbI OTpaxeHHs cBeTa. [locTpoeHune H300pa’keHUN B IJIIOCKOM
3epkane. Chepuueckue 3epkaia.

[Ipenomnenue cBeta. 3akOHBI MpeJIOMJIEHUs cBeTa. AOCONMIOTHBIA IOKa3aTesb
npenomiieHusi. OTHOCUTENbHBIN IMOKa3aTenab MnpenomieHus. [1oCTOSHCTBO 4acTOThl CBeTa M
COOTHOUIEHHUE JUIMH BOJIH MPH IEPEXOJEe MOHOXPOMATHYECKOTO CBETA 4Yepe3 IpaHuULly pasjena
JBYX OITUYECKHUX CPEl.

Xon nyueit B npusme. ucnepcus csera. ClioxxHbIN cocTaB Oenoro cera. Liger.

ITonHoe BHyTpeHHEE oTpaxkeHue. [IpeenpHbIil yroi OJIHOro BHYTPEHHETO OTPAKEHHUS.

Cobuparoniue W pacceuBarouiye JHUH3bL. ToHKas JuH3a. POKYyCHOE pacCcTOsSHUE U
ONTHYECKasl CHUja TOHKOM JMH3BI. 3aBUCUMOCTb (DOKYCHOTO PACCTOSHUSI TOHKOH cdeprudeckoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO IT0KA3aTEeNs PEIOMIICHUS.

dopMyna TOHKOM JIMH3BL. Y BEIUYEHHE, 1aBAEMOE JTUH30M.

Xox ny4a, IpOLIEANIEro JIMH3Y M0/ TPOU3BOJIBHBIM YIVIOM K €€ IVIABHOW ONTHYECKOU OCH.
[TocTpoenne n300pakeHUH TOUKH U OTpe3Ka MPSMON B COOMPAIOIIMX U PACCEUBAIOIINX JIMH3aX
U UX CUCTEMaAX.

OnTuueckue npubdopsl. Pazpemaromias ciocoOHocTh. ['11a3 Kak onTudeckas cucrema.

[Ipenensl NPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBast ontuka. Wutepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIOBUS
HaOJIIOeHNUsT MAaKCUMYMOB M MHHMMYMOB B HMHTE€PQEpPEHIMOHHON KapTHMHE OT JBYX
KOT'€pEHTHBIX UCTOUHUKOB. [IprMeps! Kilaccuuecknx HHTEP(EPEHIINOHHBIX CXEM.



Hudpakmus  cera. [udpakmumonnas pemérka. YcnoBue HaOMIOIEHUS TJIABHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHudyeckue yCTpOMCTBAa M TEXHOJOTMYECKHE MPOLECChl: OYKH, JyIa, MEPUCKOIL,
doroanmnapar, MHUKpPOCKOI, MPOCKIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJOKOHHAS
OITHKA, TU(PPAKINOHHAS PEHIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccenenoBanue npesoMiIeHUs CBETA.

Haburoienne noaHoro BHyTpEHHEro oTpaxkeHus. MoJieib CBETOBO/A.

HccnenoBanue xo/1a CBETOBBIX ITYUYKOB YEPE3 IJIOCKONAPAIIENIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB M300payKEHHM B JIMH3aX.

Mopenn MUKPOCKOIIA, TENECKONa.

Habmonenue natepdepeHnm crera.

HabumroneHne 11BeTOB TOHKUX IJIEHOK.

HabGnronenue nudpakuuu cBera.

W3ydenue AU pakIIMOHHON PEIIETKH.

Habmonenne nudpakiioHHOTO CIIEKTpa.

Hab6monenue qucnepcuu certa.

Habmroienue nomisipuszanuu cBeTa.

[IpumMeHeHre noNsIpONI0B I U3YyUEHUSI MEXaHUYECKUX HaNPsHKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, nPAKmMuKym.

W3mepenue nokasaress IpeJoMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSHUSI OT BELIECTBA (HA MPUMEpE >KUIKUX
JIUH3).

N3mepenne poKyCHOTO pacCTOSIHHUS PACCEHBAIOIINX JIFH3.

[Toryuenue n300pakeHUs B CUCTEME U3 INIOCKOTO 3epKaJia U JIMH3BI.

[Tony4yeHue n3o0paxeHus: B CUCTEME U3 JBYX JIMH3.

KoHcTpyrpoBaHHUE TEIECKOMMYECKUX CUCTEM.

Hab6monenne nudpakuun, nuaTepdEepeHINN U TOISpU3ALIH CBETA.

W3ydeHne nonsipu3aluyu CBeTa, OTPaXXEHHOTO OT MOBEPXHOCTU AUDJICKTPHKA.

N3yuenne naTephEpeHINM Ja3epHOTO U3TYUECHUS Ha JBYX LIEIAX.

HaGnronenue nucnepcuu.

Hab6monenue u uccienoBanne nupakiimoOHHOTO CIIEKTpA.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3ydeHUs CBETOAMOAA IPU MOMOIIH TU(PAKIIMOHHOMN PEIETKY.

Pa3nes 6. OcHOBBI CIeUAJIbLHOM TEOPUH OTHOCUTEIBHOCTH.

['paHunbl MPUMEHUMOCTH KJIACCHUYECKONM MeXaHWKH. [locTymarsl crienuansbHOM TEOpUHn
OTHOCHUTEJIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHONH — uHTepBasl.  [IpeoOpasoBanust  Jlopenna.  YcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHHUE BPEMEHU U COKpAlLLEHUE
JUTUHBI.

OHeprus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13bp MaccChl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbI. DHEPTUs OKOS.

TexHnueckue yCTpONCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: CIYTHUKOBBIE NPUEMHUKH,
YCKOPUTENHN 3apSKEHHBIX YACTHII.



YyeHnueckuil SKCIIEpUMEHT, J1abopaTOpHbIE Pa0OThI, MPAKTUKYM.

Onpenenenre UMIyabCa W SHEPTUU PEISITUBUCTCKUX YacTHUIl (M0 ¢GoTorpadusM TPEeKoB
3apsKEHHBIX YaCTHUIL B MATHUTHOM TI0JIE).

Paszgen 7. KBantoBasi pusuka.

Tema 1. KopnycKyasapHo-601H06011 Oyanu3m.

PaBHOBecHOE TerUIOBOE W3NMydeHHE (M3MydeHHEe aOCONIOTHO 4dEpHOro Tena). 3aKoH
cMemenust Buna. ['unoresa [lnanka o kBaHTax.

®DOoTOHBI. DHEPTH U UMITYJILC (HOTOHA.

®dotoapdexr. OnpiTel A. I'. CtoneroBa. 3akoHsl Gororddexra. YpaBHeHue DHIITEHHA
s poroaddexra. «Kpacnas rpanuna» hororddexra.

JlaBneHune cBera (B 4YacTHOCTH, MJaBJICHHE CBeTa Ha aOCOJIIOTHO TOTJIOLIAIOIIYIO U
a0COJIIOTHO OTpakarolyto moBepxHocTh). OnbiTel [1. H. JIebenena.

BosHoBbie cBoiicTBa yactull. Bonuel ae bpoitns. Jlnuna BonHbl e bpoitsist 1 pazMepsl
o0nacTu  JoKanM3auMM  JBHXKyHleiics dactuupl.  KopmyckyssipHO-BOJHOBOW — Tyaiau3M.
Hudpakius 371eKTpOHOB Ha KPUCTaJIAX.

Crneuunduka usmepenuit B Mukpomupe. CooTHoleHus Heonpenenénnoctei ['eitzendepra.

TexHuuyeckue ycTpoWCTBa M TEXHOJIOTUYECKUE IMPOLECCH: CIEKTPOMETP, (HOTOIIEMEHT,
(dboTOIaTYNK, TYHHEJIBHBIA MUKPOCKOII, COJIHEUHAst OaTapesi, CBETOIUO.

Hemoncmpayuu.

@010 deKT Ha YCTAaHOBKE C IIMHKOBOH TIACTUHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS MOIYIPOBOAHUKOB OT OCBELIEHHOCTH.

Cseroauo.

Conneunas 6arapes.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, nPAKMUKYM.

HccnenoBanue ¢poropesnucTopa.

N3mepenne nocrosinuoi [lnanka Ha ocHOBe uccnenoBanus porodddexra.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOAUO/T OT HANPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 110 UCCIIEIOBAHMIO CTpOoeHus atoma. [imanerapuas moaens atoma Pesepdopra.

[Toctynarel bopa. M3nydyenune u norsiouieHue (OTOHOB MPH MEpPEXOie aromMa C OJHOIO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOa.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3TyueHue ceera. Jlazep.

TexHu4yeckne yCTpPOWCTBA M TEXHOJOTHYECKHUE TMPOIECCHI: CHEKTPAIbHBIM aHaINU3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTE.

Hemoncmpayuu.

Mopnenb onbiTa Pezepdopaa.

HabGnronenne nuHEHvaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETYMKA HOHUZUPYIOLIUX YACTHLL.

Ornpezenenne IJIUHBI BOJHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomul, npaKmuxym.

Hab6nronenue nuHEHYaToro crekrpa.

HccnenoBanue cnekTpa pa3pekKeHHOr0 aTOMApHOI'O BOJOPOJA U U3MEPEHHE MOCTOSHHOMN
Punbepra.

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



Hyxnonnas monens simpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe 4ucio sjpa.
N3oTomnsl.

PagnoaktuBHOCTB. Anb(a-pacmnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amwma-
U3JIy4CHHE.

3aKOH paJuOaKTUBHOro pacnana. PagumoakTuBHbIEe H30TONBI B mpupone. CBolcTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha >KUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don m3nydenus. Jlozumerpus.

DHeprus CBS3U HYKIJIOHOB B sifpe. SnepHblie cuibl. JlegekT macchl siapa.

Snepuble peaknuu. Jlenenue wu cuHTe3 sAnep. SnmepHbie peakTopbl. [IpoGiiemsl
YIOPaBIsSEMOro TEPMOSAEPHOTO CHUHTE3a. OKOJOTMYECKHE AacleKThl pa3BUTHUSA  SIIEPHOU
SHEPIeTUKHU.

Mertoabl peructpauuu U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHUL.

@yHIaMEeHTAIbHbIE B3aUMOJECUCTBUA. bapnoHsl, Me30HbI U JentoHsl. [IpencraBnenue o
CranpaptHoil mosienu. KBapk-ritooHHas MOJCIb aJpOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEéMHast MaTepust U TEMHAs SHEPIUsL.

EnunctBO duznyeckoil KapTUHBI MUpA.

TexHuueckue ycTpoHWCTBa U TEXHOJIOTMYECKUE MPOLECCHl: JO3UMETpP, Kamepa Buibcona,
SOCPHBIA  PEaKTOp, TEPMOSIEPHBIM peakTop, aroMHas OoM0a, MarHMTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue painoakTUBHOTO (POHA C UCIIOIb30BAHUEM JI03UMETPA.

N3yuenue nornomenus: 6eTa-4acTUIl ATIOMUHUEM.

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPHU3UKH.

Otanbl  pa3BUTHS  acTpoHOMuHU. [IpuknagHoe ©  MHUPOBO33PEHUECKOE 3HAUCHHUE
actpoHoMud. [IpUMEHUMOCTh 3aKOHOB (U3UKKA Ui OOBSCHEHUS MPHUPOJBI KOCMHYCCKHX
00BEKTOB.

Metoabl acTpOHOMHUYECKHX HccieqoBaHui. COBpEMEHHbBIE ONTHYECKHUE TEJIECKOIIbI,
paznoTeNecKOmbl, BHeaTMOc(hepHas acCTpOHOMHUSI.

Bun 3Bé€3anoro Heba. Co3pe3aust, ApKkue 3BE3/bl, INIAHETHI, UX BUJIUMOE JBUKECHHE.

ConneyHas cucrema.

Connue. Conneunas akTUBHOCTh. McTounuk sneprun ConHila v 3BE31.

3BE3/1bI, HX OCHOBHBIE XapakTEPUCTHKU. Jluarpamma «CHEKTpalbHBIA Kjlacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM MOCJIE0BATEILHOCTU. 3aBUCHMOCTh «Macca — CBETUMOCTh» JJIs
3BE3[] TIJIaBHOW  MOCJeNOBaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3a. CoBpeMeHHbIE
MIPEACTABICHUS O MPOUCXOKACHUH U 3BOOLMH COJIHIIA U 3BE3/1. DTaIbl )KU3HU 3BE3L.

Mneunsiii [1yts — Hamia "anaktuka. [lonoxxenne u neuxxenne Connua B ['anaktuke. Turbl
rajakTuk. Pagnoramaktuku u kBazapbl. YEpHBIE ABIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pasberanume ramaktuk. Teopus
Bonbiioro B3peiBa. PennkroBoe nznyueHue.

MacmtaOHas cTpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue naonooenus.

HabGmronenus 3B&3mHOrO Heba  HEBOOPYXKEHHBIM TJAa30M € HCIIOJIB30BAaHHEM
KOMIBIOTEPHBIX TPWJIOKEHUNW I ONpeAeNieHUs TOJOXKEHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c0o3Be311si CeBEpHOT0 MOMyLIapus U IpKue 3BE3/1bI.



Hab6nronenus B Teneckon JIyHbI, TIIaHET, TYMAHHOCTEH U 3BE3AHBIX CKOTUICHHUH.

Du3nYecKUl MPAKTUKYM.

Crioco6b1 n3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX
U3MEPUTENIBHBIX NPUOOPOB U  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  ¢u3mdeckux BenuuuH. OlLleHKa TpaHull
IIOTPELIHOCTEM.

[IpoBeneHNe KOCBEHHBIX HW3MEPCHHM, WCCICOBAHUIA 3aBUCHMOCTEH  (DU3MYEeCKHX
BEJIMYMH, IIPOBEpKa MPEUIOKEHHBIX T'UIoTe3 (BbIOOp M3 pabOT, OMUCAHHBIX B TEMAaTUYECKHX
paszenax «Y4eHU4eCKUH 3KCIIEPUMEHT, 1a00paTOpHbIe PabOThl, IPAKTUKYM).

O0o0maroniee NoOBTOpPEHHUeE.

O6oOmerne W cUCTeMaTH3alMsl  COJIEp)KaHWs — pa3/ieloB  Kypca  «MexaHHKay,
«MonekynsapHas (pu3MKa U TEPMOJUHAMUKA», «DJIEKTpoauHaMuka», «KonebaHus v BOJIHBIY,
«OCHOBBI  CHEIMAJIBHOM TEOPHUM OTHOCUTENIbHOCTHY», «KBaHTOBas Qu3nkay, «JIeMEHTbhI
ACTPOHOMHH U acTPOUZUKIY.

Ponp ¢u3mku w acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
9THUYECKOW cdepax AeATENIbHOCTH 4YellOBeKa, pPOJib M MeCTO (U3MKM U acCTPOHOMHUHM B
COBPEMEHHOM HAay4yHOW KapTUHE MHpa, 3HAYCHUE ONMCATEIbHOW, CHCTEMaTU3UPYIOLIEH,
OOBSICHATEIBHOW M MPOTHOCTHYECKON (DYHKIHIA (PU3NIECKON TeOpuH, poiib (GU3NIECKON TeOpHUn
B (OpPMHUPOBAHUM TIPEACTABICHUM O (PU3UYECKON KapTUHE MUPA, MECTO (PU3UYECKON KapTHHBI
MHpa B 00ILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IPEACTABICHUN O IPUPOJE.

Me:xnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢pusuku yriayonéHHoro ypoBHs B 11 Kitacce ocymiecTBisieTcs ¢ yu4€Tom
COJIEp)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MAaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpedmemuvie noHaAmMusA, C6A3AHHbBIE C UIYUEHUEM MEMOO0068 HAYYHO20 NO3ZHAHUA:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3uyeckas BeJIWYMHA, 3aKOH, TEOpHs, HaOIIOICHHE,
HKCIEPUMEHT, MOJIEIMPOBaHHE, MO/IEb, U3MEPEHUE, TOTPELIHOCTH U3MEPEHUN, U3MEPUTEIbHbIE
npubopsl, nudpoBas 1adopaTopus.

Mamemamuka: penieHre CUCTeMbl ypaBHeHUH. Tpuronomerpuueckue QyHKIUHN: CHHYC,
KOCHUHYC, TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO. BeKTophl M HX
IPOEKIIMM Ha OCU KOOpAMHAT, CIOKE€HUE BEKTOpOB. [Ipou3BojHBIE 3/1€eMEHTapHBIX (DYHKLIHM.
[Tpu3Haku noo0us TPEYTrOJIbHUKOB, ONpeeIeHNe IIOMAN TNIOCKUX GUryp 1 00bEMa Tell.

Buonozua: >nextpuyeckue sBICHHUS B KUBOH NpHupoje, KosiebaTenbHble IBUKEHUS B
JKUBOM  THpHUpoAe,  DKOJOTMYECKHME  PUCKM  TpU  TIPOU3BOJACTBE  AJIEKTPOIHEPIHH,
AIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKpY’Kalolled Cpeapl, yJIbTpa3ByKOBas JAMAarHOCTUKA B
MEAMIIVHE, ONITUYECKUE SIBICHUS B )KUBOU NPUPOJE.

Xumusa: CTpOEGHME aTOMOB M MOJIEKYJ, KpPUCTaJUIM4ecKass CTPYKTypa TBEPABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPAIbHbIN aHAIH3.

TI'eozpagpua: marnuTHBIE MOIOCAa 3€MIIM, 3aJI€KU MAarHUTHBIX pyl, (poTochEMKa 3eMHOI
MOBEPXHOCTH, ceiicmorpad.

Texnonozua: NpUMEHEHUE NTOCTOSHHBIX MarHUTOB, AJIEKTPOMAarHUTOB, JIEKTPOABUTATEND
Sxobu, reHepaTop MEPEMEHHOIO TOKa, HWHAYKLIMOHHAs Tedyb, JMHUM DJeKTpoliepenad,
AJNIEKTPOJIBUTATEh, panap, paauonpuEMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-meus,
yJIbTpPa3ByKOBasl IUAarHOCTMKa B TEXHUKE, IPOEKLMOHHBIM amnmapar, BOJIOKOHHas OITHKa,
coJHeyHast OaTapesi, CIIyTHUKOBbIE PUEMHUKH, SEpHAs YHEPTeTUKA U HKOJIOTUUYECKUE ACTIEKThI
€€ pa3BUTHSL.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS IIPOITPAMMLI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMAJIMUHOCTHBIE PE3YJIBTATEI

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yabTaThl OCBOCHHS yyeOHOro mpeamera «DHU3MKay JO0KHBI OTpaxaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTPEHHEU
NO3MLKMEH JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHMEHTAlMi, IO3UTUBHBIX BHYTPEHHHX
yOeXKIeHUM, COOTBETCTBYIOIMX TPAJULMOHHBIM IIEHHOCTSAM pPOCCHICKOro oOIecTBa,
pacuMpeHre *XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIbHON AEITEIHHOCTH, B TOM YHCIIE B YACTHU:

rpakIaHCKOr0 BOCIIUTAHMA:

e CchOPMHUPOBAHHOCTh TPAXKIAHCKOW MO3MIMU OOYYaroIIerocsi Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOro 00I11eCTBa;

® [PUHATHE TPAIUIMOHHBIX OOIIEYETOBEYECKUX TYMAHUCTHYECKUX U JEMOKPATUYECKHX
IIEHHOCTEM;

® TOTOBHOCTH BECTH COBMECTHYIO ICSTEIBHOCTh B MHTEPECAX TPAKIAAHCKOTO OOIIEeCTBa,
y4acTBOBaTh B CAaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

e yMEHHE B3aWMOJICHCTBOBATh C COIHUAIBLHBIMU WHCTHTYTaMH B COOTBETCTBHU C HX
(GYHKLIMSAMU U Ha3HAUEHUEM;

® TOTOBHOCTb K F'YMaHUTapHOH U BOJIOHTEPCKOH J1€ATEILHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUS:

e c(hOPMHUPOBAHHOCTb POCCUMCKOM Ipa)1aHCKOW UAEHTUYHOCTH, IATPUOTU3MA;

® [[EHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKEHHUSM POCCHICKHX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

e CHocOOHOCTh OLIGHUBaThb CHUTyallMl0 W MPUHUMAThb OCO3HAHHBIE PELICHMS,
OpPUEHTHPYSICh HAa MOPaJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCIE B
JIESITETbHOCTH YYEHOTO;)

® 0CO3HaHME JMYHOI'O BKJaJa B IOCTPOEHUE YCTOHUNBOro OYyIyIIIero.

ICTETHYECKOr0 BOCTIMTAHUS:

® DOCTETUYECKOE OTHOIIEHWE K MHUpY, BKJIIOYAsh ACTETHKY HAaydyHOTO TBOPUYECTBA,

npucylero Gpusnvyeckon Hayke.
TPYAOBOI0 BOCIIUTAHMA:

e UHTEpeC K pa3iuyHbIM cdepam MpodhecCHOHAIBHOW eSTeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3MKON U TEXHUKOW, yMEHUE COBEPILATh OCO3HAHHBIM BHIOOP OymymIeit
npodeccuu 1 peaqTu30BbIBaTh COOCTBEHHbIEC )KU3HEHHBIE TJIaHbI;

® TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHMIO M CaMOOOpA30BaHUIO B OOJIACTH (U3UKU
Ha MPOTSKEHUH BCEH )KU3HU.

IKOJIOTHYECKOT0 BOCTIMTAHUS:

e c(hOPMHUPOBAHHOCTb HKOJOTHUYECKOM KYJIbTYphl, OCO3HaHME TJI00AJLHOTO XapakTepa
9KOJIOTHYECKUX MPoOIIeMm;

® IUIAHMPOBAHME WU OCYIIECTBIECHUE NEHCTBUN B OKPYKAIOIIEH Cpelle HA OCHOBE 3HAHUS
1eJel YCTOMYMBOTO PA3BUTHSI YETIOBEUECTBA;



paclIMpeHHe OmbITa JEATEIbHOCTH HKOJIOTMYECKOM HAmpaBIIEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 (Pu3nKe.

IHMEHHOCTU HAYYHOI'O ITO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAYYHOW MAEATeNbHOCTH, TOTOBHOCTh B IIPOIECCE H3Y4YCHUS
(GU3UKKM  OCYIIECTBJIATH  MPOEKTHYIO M MCCIIEJOBATENIbCKYIO  JESTEIbHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTe/bHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJoruueckue geiicTBUA:

CaMOCTOSITENIEHO (DOPMYITUPOBATh M AKTyaIH3UPOBATH MPOOIEMY, pacCMaTpHUBATh €&
BCECTOPOHHE;

ONPENENATh eI AESITEIBHOCTH, 3a/1aBaTh I1ApAMETPbl U KPUTEPUU UX JTOCTUKECHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHST B PACCMATPUBAEMBIX (U3UYECKHUX
SABJICHUSIX;

pa3pabarbiBaTh IUIaH pEHICHUS N[poOJeMbl C Yy4ETOM aHaiuM3a HMEIOIIUXCS
MaTepHaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JACATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJbTATOB LIEIISAM,
OLICHUBATh PUCKHU ITOCIECACTBUM NEATEIBHOCTH;

KOOPJWHUPOBATh W BBINOJMHATH PabOTy B YCIOBHSIX pPEAITBHOTO, BUPTYaJbHOTO H
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

ba3oBble uccienoBaTeabCKHeE JeiiCTBHS:

BJIQ/IETh HAYYHOU TEPMUHOIIOTHUEH, KIIFOUEBBIMH MOHSATHAMHU U METOAaMH (DU3HMUeCKOn
HAYKU;

BJIQJIeTh HAaBBIKAMHU Y4YEOHO-UCCIIEOBATEIbCKONM W TMPOEKTHON JEeATENbHOCTH B
obnmact (pU3MKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIHHOMY TOUCKY
METOJIOB pEMICHUS 3a7a4 (PU3NYCCKOT0 COJCpKAHUS, NPUMEHCHUIO Pa3IUnIHBIX
METOHOB IMO3HAHN,

BJIQJICTh BUJIAMHU JICATEIHHOCTH IO MOJYYECHUIO HOBOTO 3HAHMSI, €T0 WHTECPIIPETAIINH,
npeoOpa3oBaHUIO0 U MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYAlUsIX, B TOM YHCIE PU
CO3aHUU YUYEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITH MPUUMHHO-CJIEICTBEHHBIE CBSI3W M aKTyallU3UpOBaTh 3aJady, BBIJIBUTaTh
runore’y e€ pelieHus, HaxOAuTh apryMeHTHl JUIS JIOKa3aTelbCTBAa CBOMX
YTBEPXKICHHMA, 33]IaBaTh MTApaMETPhl K KPUTEPHH PEIICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7aud pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;
CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 33]aul B 00pa30BaTENbHOMN JIEATEILHOCTH, B
TOM YHUCJIC TIPH U3yICHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIBIT;

YMETh NMEPEHOCUTH 3HaHUS M0 (PU3UKE B MPAKTHUECKYIO 0071aCTh KU3HEIEATEILHOCTH,
YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;



BBIZIBUT'aTh HOBBIC UACHU, IPCJIaraTb OpUTrHHAJIbHBIC ITOAXOAbI U PCIICHU A,
CTaBUThb HpO6JICMI>I " 3a71a4u, JOIMYyCKAOIHNEC AJIbTCPHATUBHBIC PCIICHU .

PabGora ¢ undopmanmeii:

BIIQJICTh HABBIKAMHU MONy4YeHHs wuHpoOpMammu (HU3HUECKOTO COICpXKAHUS W3
HUCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSTCIIBHO OCYIIECTBIATh IIOWCK, aHaJU3,
CUCTEMATH3AlMI0 M HMHTEPHpPETalui0 HMH(DOPMALMK pa3IMYHbIX BUIOB H (GopMm
MPEICTaBJICHHUS,

OIICHMBATh JJOCTOBEPHOCTh HH(OPMAIIHH;

UCIIOJIb30BaTh CPEJCTBA WH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHUH B
pCIICHUHM KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OpTaHU3AIMOHHBIX 331ad ¢
coOmrofecHreM TpeOOBaHWUN APrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHUECHBI,
pecypcocOepeKeHusi, MPaBOBBIX M 3THYECKUX HOPM, HOPM HH(DOpPMAIMOHHOM
0€e30I1aCHOCTH;

CO3/1aBaTh TEKCThI (DU3MYECKOTO COJCPKAHUS B PA3IUYHBIX (dopmarax ¢ yd4éTom
Ha3HAYCHUS WHPOPMALMU U 1EIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMmy
MIPEJICTABICHUS U BU3YATH3AI[HH.

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

OCYIIECTBIISATH OOIEHNE HA YpOKaxX (PU3UKH U BO BHEYPOUHOH IS TEILHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IUKTEHI;
Pa3BEPHYTO U JIOTUYHO M3J1aratb CBOK TOYKY 3PEHHS C HUCIOJIb30BAHHEM S3bIKOBBIX
CPEJICTB;

MOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAaHIHON U WHAUBUYaTbHOU PaOOTHI;
BbIOUpATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUHN C y4ETOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEH Ka)kJIOT0 4iI€Ha KOJUIEKTHBA,

IIPUHUMATh LI€JIM1 COBMECTHOM JESATENbHOCTH, OPraHU30BbIBATH M KOOPAMHHUPOBATH
JNEeHCTBUS MO €€ JOCTH)KEHMIO: COCTAaBJIATh IUIAH JAECWCTBUM, pacnpenensiTb PO C
y4€TOM MHEHUH yYaCTHUKOB, 00CYX/1aTh Pe3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBAaTh KadeCTBO CBOEr0 BKJIAJa M KaXKJIOT0 Yy4YyaCTHHMKAa KOMAaHIbl B OOLIUi
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUIM;

npeJiaraTb HOBbIE MTPOEKTHI, OLEHUBATh UJEU C TMO3UIIMH HOBU3HBI, OPUTHHAIIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETUYECKOE IOBEACHHME B PA3IMYHBIX CUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIE yUeOHbIe IeiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYILIECTBIIAThH MO3HABATEIBHYIO JIEATEIbHOCTh B 001acTu (pU3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTABUTH U (HOPMYITUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOATENIBHO COCTABJIATH IUIAH PELICHUsI pAaCUETHBIX U KAUECTBEHHBIX 3aJ1a4, IJIaH
BBITIOJTHEHHS MPAKTHYECKON pabOTHl C YIETOM HMMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHNI;

JlaBaTh OLIEHKY HOBBIM CHUTYallHUsIM;

pacIIMpsTh paMKH y4eOHOTO TIPEeIMETa Ha OCHOBE JINYHBIX MPEANOUTECHUN;

JieNIaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €T0, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHuE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;



CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIMIMHA B 00MacTu (U3UKH,
MTOCTOSTHHO TTOBBIIIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIL, 3MOUUOHAJIBHBIA HHTEJLJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B ACSATEIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YJIBLTATOB LIEIISIM;

BJIAJCTh HABbIKAMU IIO3HABATEIbHOM pe(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh NMPUEMBI pe(IEKCUU ISl OLIEHKHU CUTYaIH, BEIOOpa BEPHOI'O PELICHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHHKEHUIO;
IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTUX IIPHA aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;
NpUHUMATD ce0s1, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPU aHAIU3€ PE3YNIbTATOB IEATEIBHOCTH;
NPU3HABATh CBOE MPABO U MPABO JPYTrUX HA OMIMOKH.

B nmponecce AOCTHIKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IIPOrpaMMBI I1O (I)I/ISI/IKG JJIsL
YPOBHA CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$I y 06y11a10m1/1xc;1 COBCPUICHCTBYCTCA 3MOI_[I/IOH8.J'IBHBII71
HHTCIICKT, npez[nonarafomnﬁ C(i)OpMI/IpOBaHHOCTBI

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHWE, BUJCTH HAINpPaBICHHUsS PAa3BUTHA COOCTBEHHOW SMOIMOHAIBLHOU cdephl,
OBITh YBEpEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHUs,  BKJIIOYAIOIIETO  CAMOKOHTPOJIb,  YMEHHE  HIPUHUMATH
OTBETCTBEHHOCTh 3@ CBOE  IIOBEJCHHE, CHOCOOHOCTh  QJanTHPOBAThCA K
SMOIMOHAIBHBIM U3MEHEHHSM H MPOSIBISITH THOKOCTD, OBITH OTKPBITHIM HOBOMY;;
BHYTPEHHEH MOTHBAIMH, BKIIOYAIOMICH CTPEMJICHHE K JOCTIDKEHHIO eI U YCIIeXy,
OINITUMHU3M, HHUIIUATUBHOCTh, YMEHHUE JIEHCTBOBATH, NCXO/ISl M3 CBOUX BO3MOXKHOCTEI;
OMITATUH, BKIIOYAIOMIEH COCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €r0 MpPHU OCYIIECTBIEHUU OOIIEHHs, CHOCOOHOCTh K COYYBCTBUIO U
COIIEPEKMBAHHUIO;

COLMAIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAaUBaTh OTHOIIEHUS C
JIPYTUMH JTIOABMH, 3200THTHCS, TIPOSIBIISATH HHTEPEC U Pa3pelIaTh KOH(DIUKTHL

I[MPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUaAIOIIUXCSI YMEHUI:

NOHMMATh POJb (PU3UKK B DKOHOMUYECKOW, TEXHOJOTUYECKOM, HKOJIOTUYECKOM,
COLIMAJILHOW M ATHYECKON cdepax AesITeNbHOCTH YeJIOBEKa, POjib U MECTO (PU3MKU B
COBPEMEHHOM Hay4HOU KapTHUHE MUpa, 3HAUEHUE ONHCATENbHOM,
CHCTEMaTH3UPYIOLIEeH, OOBSICHUTENIBHOW M MPOTHOCTUYECKON (yHKIMHA (u3nueckoit
TEOPUU — MEXaHUKU, MOJIEKYJSIPHOM (U3MKH U TEPMOJUHAMHUKHU, POJIb (PU3NYECKOU
Teopuu B GOPMHUPOBAHUHU MPENICTABICHUN O PU3NUECKON KapTHHE MUPA;

pa3ianyaTh YCIOBHS NPUMEHHMOCTH Mojened (U3MYeckux Teln U MPOILECCOB
(siBJIeHUI): MHEpLMATIbHAS CUCTeMa OTCUYETa, a0COJIIOTHO TBEPIOE TEJNI0, MaTepUaIbHAS
TOYKa, PaBHOYCKOPEHHOE JBWXKEHHME, CBOOOJHOE majaeHue, abCONIOTHO ympyras
neopmanusi, abCOMIOTHO YNPYroe u abCONIIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJENU



ra3a, JKUIKOCTH U TBEPAOro (KPUCTAJUIMUECKOTO) Tela, UACATbHBIM ra3, TOUEYHBIN
3apsill, OAHOPOJHOE NIEKTPUUECKOE I10JIE;

pa3iauyath ycioBUsS (TpaHUIBl, 00JacTH) NPUMEHUMOCTU (UBHUYECKUX 3aKOHOB,
MOHUMATh BCEOOIMI Xapaktep (yHAAMEHTAIbHBIX 3aKOHOB W OrPaHUYCHHOCTh
HCITI0JIb30BAaHUS YAaCTHBIX 3aKOHOB;

AHATM3UPOBATh M OOBSACHATH MEXAHWYECKHUE TIPOIECCHl M SIBJICHUS, WCIOIb3Ys
OCHOBHBIE TMIOJIOKEHHMSI U 3aKOHbBl MEXaHUKH (OTHOCHTEIBHOCTh MEXaHHYECKOIo
IBUXKEHUS, (OpMyYJbl KMHEMAaTUKU PaBHOYCKOPEHHOTO JABIKEHHUS, NMpeoOpa3oBaHUs
lanunes nansg  CKOPOCTH M MepeMelleHus, 3akoHbl HblOTOHA, MPUHIUI
OTHOCUTENbHOCTH [anuiiess, 3aKOH BCEMUPHOTO TSITOTEHHUsS, 3aKOHBI COXPAHCHHS
UMIyJbCA M MEXaHHYECKOM OSHEpruu, CBsA3b pabOThl CHUJIBI C HU3MEHEHUEM
MEXaHMYECKOM DSHEpPruM, YCJIOBHs paBHOBECHS TBEPIOro Tena), IMpPH ITOM
UCIIOJIB30BaTh ~ MAaT€MaTHYECKOE  BBIPAJKECHHME  3aKOHOB,  YKa3blBaTb  YCIOBUSA
NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpazoBaHuil ['anmies,, BTOPOro U TPEThEro
3aK0HOB HbIOTOHA, 3aKOHOB COXpAaHEHHUs UMITYJIbCA U MEXAHUUYECKOW YHEPruu, 3aKOHA
BCEMHUPHOI'O TATOTEHUS;

AQHAIM3UPOBATh U OOBSACHATH TEIIOBBIC MPOLECCHl M SBIICHUS, HCIOIb3YsI OCHOBHBIE
nonoxkeHus MKT u 3akoHBI MOJIEKYISIpHOM (U3MKM U TEPMOAMHAMHUKHU (CBS3b
JIaBJICHUS UICAIBHOTO ra3a CoO CPEAHEN KUHETUYECKON SHEPruen TeIIOBOrO ABUKCHUS
M KOHLEHTpauue:d €ero MOJIEKYyJ, CBfA3b TEMIIEpAaTypbl BELIECTBA CO CpeaHEH
KMHETUYECKOM JHEprued TEeIJIOBOTO JBUYKEHUSA €ro 4YacTHll, CBA3b JaBJIEHUSA
UJEANbHOIO Ta3a C KOHLUEHTpauued MOJEKYyJl M €ro TeMIepaTypoil, ypaBHEHUE
MenneneeBa—Knanelipona, NepBblii 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPAHECHMS
SHEPruM B TEIUIOBBIX IIpolieccax), IpPU OSTOM HCIOJIb30BaTh MaTEMaTHUYECKOE
BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCJIOBHUSl NPUMEHMMOCTH ypaBHEHUs MeHpeneeBa—
Knaneiipona;

AHAIM3UPOBATh M OOBSACHATH DIIEKTPUYECKHE SBIICHUS, KCIONb3yS OCHOBHBIE
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKH (3aKOH COXPAHEHUS DIIEKTPHUIECKOTO 3apsija,
3akoH  KynoHa, DNOTEHIMANBHOCTh  AJIEKTPOCTATUYECKOrO  TOJSA,  MPHUHIHNI
CYMEPIIO3UIUN DJIEKTPUUECKUX TOJICH, MPU ITOM YKa3bIBas YCJIOBHS MPUMEHUMOCTH
3akoHa KynoHa, a TakXe NpakTUYEeCKH BaXKHbIE COOTHOIIEHHMS: 3aKOHbI Oma aiid
y4acTKa LEenu U AJi1 3aMKHYTOH 3JIEKTpUUECKOU 11enH, 3aKoH J[xoynsa—JIenua, npaBumia
Kupxroda, 3akonsr dapajes s 371€KTpoin3a);

OMHCHIBATh (DU3MUECKHUE MPOLIECCHl U SBJICHHS, UCTIOIb3Ys BEIHUMHBI: TIEpEeMEIICHHE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TE€J, CHJIa, MOMEHT CHJIbI, 1aBJICHHE,
MOTEHIIMAJIbHAs SHEPrusi, KWHETHYeCKas HHEprus, MexaHudeckas HSHeprus, padora
CUJIbI, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIa TSKECTH, CHJIa YINpPYyrocTH, CHila
TPEHMsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUSA Tena ¢ 3eMiIEi BOMU3H €€ MOBEPXHOCTH,
SHEPrHsl YHpyro jaepopManuy TMPYKHUHBI, KOJIHMYECTBO TEIJIOTHI, aOCOIIOTHAS
Temreparypa Tena, paboTra B TEPMOJIWHAMUKE, BHYTPEHHSS OSHEPrus MHJI€aNbHOIO
OJIHOATOMHOTO Ta3a, paboTa HEaNbHOTO raza, OTHOCUTENbHAS BIAXKHOCTH BO31yXa,
KIIJI wmneanbHOro TEMJIOBOTO JIBUraTelsl; JJIEKTPUUECKOE TI0Jie, HaNpPsKEHHOCTH
3JIEKTPUYECKOTO ITOJIsI, HANMPSKEHHOCTh IOJISI TOYEYHOI'O 3apsia WIH 3apsKEHHOIO
niapa B BaKyyMe€ U B JUAJIEKTPUKE, MOTEHIUAT 3JIEKTPOCTATUYECKOTO IOJIs, Pa3HOCTh
MOTEHI[MAJIOB, 3JIEKTPOABUKYILAs CHUJIA, CUJa TOKA, HAIpSKEHUE, MOIIHOCTh TOKa,
ANIEKTpUUECKasi €MKOCTh IJIOCKOTO KOHIEHCATOpa, CONMPOTHBJICHUE Y4YacTKa LIEMH C



MOCJIEIOBATEIbHBIM M MApaJuleJIbHBIM  COEAMHEHUEM  PE3UCTOPOB,  DHEPrus
AIIEKTPUUECKOTO MOJII KOHJIEHCATOPa,

OOBSACHATH OCOOCHHOCTH TMpPOTEKaHUs (U3MUECKUX  SBJICHHUM: MEXaHUYECKOe
JIBIDKEHHE, TEIJIOBOE JBMIXKEHHWE YacTHI[ BEIIECTBA, TEIUIOBOE pPaBHOBECHE,
OpoyHOBCKOE ABMXeHUE, Tuddy3us, ucrapeHue, KUMeHHe U KOHIEHCAIus, TIaBlICHUue
W KpUCTAUIM3alMsl, HAMNPABICHHOCTh  TEIUIONEPEAAuu,  DJIEKTpHU3alUs  Tedl,
SKBUIIOTCHIIMAIIBHOCTD MMOBEPXHOCTHU 3aPSXKEHHOTO MTPOBOJIHUKA;

IIPOBOJMTH HCCIIEIOBAHHE 3aBUCHUMOCTH OHOW (PU3UYECKOW BETUYMHBI OT JIPYrod C
WCIIOJIb30BAHUEM TMPSMBIX H3MEPEHUH, MpU HTOM KOHCTPYHUPOBATH YCTAHOBKY,
(dbuKCUpOBAaTh PE3YyIbTATHI MOJYYCHHON 3aBUCHUMOCTH (DH3WYECKUX BEIWYUH B BHJIE
rpadukoB ¢ y4€TOM aOCOMIOTHBIX MOTPEIIHOCTeH HM3MEPEHUH, AeNaTh BBIBOJBI IO
pe3ynbTaTaM UCCIIEI0BAHMS;

POBOJAUTh KOCBEHHBbIE H3MEpPEHUs (PU3NYECKUX BEIMYUH, IMPU 3TOM BBIOHpATH
ONTUMAJBHBIA METOJ W3MEPEHHUs, OLECHUBATh aOCONIOTHBIE W OTHOCUTEJIbHbBIE
MOTPEITHOCTH MPSAMBIX M KOCBEHHBIX U3MEPECHHUI;

MPOBOJIUTh  OMBITBI IO MPOBEPKE MPEIJIOKEHHOW THUIOTE3bl:  IUIAHUPOBATH
OKCIIEPUMEHT,  cOoOHUpaTh  JIKCIIEPUMEHTAJIbHYI0  YCTaHOBKY,  aHaJIU3UpPOBATH
MOJIyYEHHBIE PE3YIbTAThl U J€NIATh BBIBOJI O CTATYCE MPEATI0KEHHONW TUIIOTE3BI;
cobmoaTh mpaBmiia 0€30MacCHOr0 TPyAa MPU MPOBEICHUU HCCIEAOBAaHUN B paMKax
y4eOHOr0 SKCIEpUMEHTa, MPAKTUKyMa U y4eOHO-MCCIENOBATENbCKOW M MPOEKTHOM
JIESTENIbHOCTH C HCIOJb30BAaHUEM HM3MEPUTEIbHBIX YCTPOUCTB U J1a0OPATOPHOTO
000pyI0BaHNUS;

pemate pacy€THBIE 3aladdl C SBHO 3aJlaHHOM W HESIBHO 3aJaHHOW (U3NYECKOM
MOJICTIbIO: HAa OCHOBAaHWM aHAJM3a YCJIOBHS OOOCHOBBIBATH BBIOOP (hHM3HUECKOM
MOJIENI, OTBeyalomeld TpeOOBaHUSAM 3aJadd, TNPUMEHATH (OPMYINBI, 3aKOHBI,
3aKOHOMEPHOCTH U  TOCTyJnaThl (U3UYECKUX TEOPUH TMPH  HCHOIB30BaHUU
MaTE€MaTUYeCKHX METOJI0OB pElIeHUs 3a7ad, MPOBOAUTH pacuy€Tbl HAa OCHOBAaHUU
MMEIOIIMXCSA JAHHBIX, aHAJIU3UPOBATh PE3YJIbTaThl M KOPPEKTHPOBATH METOJbI
penieHus ¢ yuéToM MOJYYCHHBIX PE3yJIbTaTOB;

pemiaTh KaueCTBEHHBIC 3a/1auH, TPEOyIomne NPUMEHEHHUST 3HAHUW U3 Pa3HBIX Pa3/eoB
Kypca GU3MKH, a TakK)Ke WHTErpalli 3HAHUM U3 APYTUX MPEAMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA: BBICTPAMBATH JIOTMYECKYIO ILIEMOYKY PACCYXICHHM C ONMOpod Ha
M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (DU3UYECKHUE SBICHHUS,

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS JUIsl OOBSICHEHUSI OCHOBHBIX MPUHITUIIOB pabOTHI
HU3MEPUTEITBHBIX PUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTHYECKUX MPOIECCOB;
MPUBOIUTH MPUMEPHI BKIIa1a POCCUUCKUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAayKd, B OOBSCHEHHWE TIPOILIECCOB OKPYXKAIOIIET0 MHpPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHH;

aHAJTM3UpPOBAaTh W  OILCHHUBATh TOCIEACTBUSA OBITOBOM W  TPOU3BOJACTBEHHOM
NEATETLHOCTH YEJIOBEKa, CBS3aHHOM C (U3MYECKUMHU TMPOIECCaMU, C TO3UIINH
HKOJIOTUYECKOU 0e30MacHOCTH, MPEeACTABICHUI 0 panroHaIbHOM
MPUPOJONOIB30BAHNM, @ TAKXKE Pa3yMHOM HCIOJIb30BAaHUU JOCTHKEHUUW HAyKu U
TEXHOJIOTHH JIJIs1 JATPHEHIIIETO pa3BUTHS YEJIOBEUYECKOTO OOIIECTBA;

MPUMEHSTh Pa3IUYHbIE CTIOCOOBI paboThI ¢ MHPOpMaIueil GU3MIECKOTO COAEPKAHUS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH(GOPMAIIMOHHBIX  TEXHOJOTHUH, TIPH  ITOM



UCTIONIb30BAaTh  COBPEMEHHbIE  HMH()OPMALMOHHBIE  TEXHOJOTHMH  JUIS  TIOHMCKa,
nepepabOTKU M TpeAbsABICHUA Y4YeOHOW M HAy4YHO-TIOMYJISIpHOW HH(OpMAIH,
CTPYKTYPUPOBAaHUS M HMHTEPIPETalul WH(POpPMALUU, MOJYyYCHHOH W3 Pa3IHUYHBIX
MCTOYHHMKOB, KPUTHUECKH aHAIM3UPOBATH MOTYYaeMyl0 HHPOPMAIHIO U OLICHUBAThH €&
JIOCTOBEpHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWH, TaK M HA OCHOBE aHAIN3a
UCTOYHHKA HH(POPMALIUY;

NpPOSIBIIAITh  OPraHU3allMOHHBIE W TIO3HABATENIFHBIC YMEHHS CaMOCTOSTEIBHOTO
npuoOpeTeHNs] HOBBIX 3HAHUM B TIPOLIECCE BBHIMOIHEHUS IPOEKTHBIX W Y4eOHO-
HCCIIEJ0BAaTEIbCKUX paloT;

paboTaTh B TpyIIe C WCHOJIHEHHWEM pPa3IMYHBIX COLHUAIBHBIX POJIeH, IIIaHHPOBATH
paboTy Tpymnmbl, PpAlHOHATIBHO pACIpPENeNATh JAEATEIBHOCTh B HECTAaHAAPTHBIX
CUTYaIUsIX, aJIeKBaTHO OLIEHUBATH BKJIAJl KAXKIOTO U3 YYaCTHUKOB I'PYIIIBI B PEIICHHUE
paccMaTpuBaeMoid MPOOIIEMEI;

OpOSIBIIATH  MOTHMBAaIMIO K  Oyaymed mpodeccHoHanbHOW — JESATENbHOCTH 110
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODUIIS.

K konny oOyuenust B 11 Knacce npeIMeTHbIE pe3yJabTaTbl Ha YIIyOJIEHHOM YPOBHE OJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHUI:

MOHUMATh pPOJb (U3UKKM B HKOHOMHUYECKOH, TEXHOJOTHYECKOW, COLUAIbHOU U
ATUYECKON cdepax AesITeNbHOCTH YEJIOBEKa, POJjb M MECTO (PU3UKH B COBPEMEHHOMN
Hay4YyHOW KapTHHE MUPA, POJIb ACTPOHOMUHU B MPAKTUYECKOU 1€ATEIbHOCTH YEJIOBEKA U
JAIbHEWIIEM  HAyYyHO-TEXHUYECKOM  pa3BUTUM,  3HAUYEHUE  ONHUCATEJbHOM,
CUCTEeMATU3UPYIOIIEH, OOBSCHUTENBHON U MPOTHOCTHYECKON (PYHKIMH (u3nuecKoit
TEOPUH — HJIEKTPOJMHAMUKH, CHELUATBHOM TEOPHUH OTHOCUTEIBHOCTHU, KBAaHTOBOU
¢u3ukyu, ponb GU3NUECKO Teopuu B (POPMUPOBAHUH MPEACTABICHUH O (PU3UIECKOM
KapTUHE MHUpa, MECTO (PU3MYEeCKOM KapTUHBI MHUpAa B OOIIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABIECHUI O IPUPOJIE;

pa3nuyarth YCIOBUS MNPUMEHMMOCTH Mojeied (QU3MYecKuX Tela M IPOLECCOB
(ABNEHMI): ONHOPOJIHOE AJIEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE IO,
rapMOHUYECKHE KoJIeOaHUs, MaTeMaTHYeCKUl MasTHUK, HJEAJIbHBIM INPYXKUHHBIA
MasiTHUK, TapMOHUYECKHE BOJIHBI, UACANBbHBIN KoeOaTeNbHbII KOHTYp, TOHKAs JIMH3A,
MojieJIeil aToMa, aTOMHOT'O Si/jpa U KBAHTOBOM MOJIETIN CBETA;

pasnuuath ycloBUs (TpaHUIlBL, 00JIACTH) TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB,
MOHMMATh BCeOOUIMI XapakTep (QyHAAMEHTAJIbHBIX 3aKOHOB M OrPaHMYEHHOCTH
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH 3JEKTPOMArHUTHBIE IMPOLIECCHl U SIBICHMS, UCIOJb3Ys
OCHOBHBIE TIOJIOXKEHMS M 3aKOHBl JJIEKTPOAMHAMUKM M CIIELUAIBHONW TEOpUU
OTHOCUTENIbHOCTH (3aKOH COXPAHEHHUs 3JIEKTPUUECKOTo 3apsia, cujia Amrepa, cuia
Jlopenua, 3aKkOH »3JIEKTPOMArHUTHOW WHAYKIMUH, mpaBuio Jlenma, cBszp DJ(C
CaMOMHJIYKIMU B 3JEMEHTE 3JIEKTPUUYECKOM LIENNU CO CKOPOCTBIO M3MEHEHUS CHJIbI
TOKA, MOCTYJIaThl CIELHAIBHON TEOPUN OTHOCUTEIBHOCTH DWHILTENHA);
aHAJTM3UPOBATh U OOBICHATH KBAHTOBBIE MPOLIECCHI U SBJICHHS, UCIIONB3YsI TOJI0KEHUS
KBaHTOBOM ¢u3uku (ypaBHeHHe DiHIITeHHA a1 HoTOdPdeKTa, MepBbld U BTOPOH
nmocTynaTel bopa, mpuHIMI COOTHOIIEHHsT HeonpeaenéHHocTen [ elizendepra, 3aKOHbBI
COXpaHEHHUs 3apsI0BOTO M MacCOBOTO YMCEN U SHEPTUU B AJEPHBIX PEaKLHUAX, 3aKOH
PalMOaKTUBHOTO pacraja);



OTHCHIBATh (PU3UUECKHE MPOIIECCHI U SIBICHUS, UCIIONIb3Ys BETMYMHBI: HAMPSHKEHHOCTH
3JEKTPUYECKOTO  TOJIA, HOTEHIHUANI  3JIEKTPOCTATHUYECKOro  IOJs,  Pa3sHOCTh
MOTEHIIMAIOB, AJIEKTPOJBIIKYIIAs CHJIA, WHAYKIWS MArHUTHOTO TMOJsi, MarHUTHBIN
MOTOK, cwia Amnepa, WHAYKTUBHOCTb, 3JICKTPOJBIIKYILAS CHJIA CAMOMHIYKIIHH,
SHEPIvsi MarHUTHOTO IOJISI IPOBOJIHUKA C TOKOM, PEISITUBUCTCKUI MMITYJIbC, TIOJIHAS
SHEPrusl, SHEPrus MOKOs CBOOOTHOM YaCTHUIIbI, JHEPTHSI U UMITYJIbC (POTOHA, MACCOBOE
YHCJIO U 3apsi]l SiApa, SHEPTUSI CBS3H SIAPA;

OOBSACHATH OCOOCHHOCTH TPOTEKaHUS (UINYECKUX SIBICHUN: AJIEKTPOMArHUTHAs
WHAYKIHS, CAMOUHIYKIIUS, PE30HAHC, UHTep(DEPEHITNS BOIH, TUQPPAKITUS, TUCTICPCHS,
MOJIHOE BHYTPEHHEE oTpaxkeHue, (hoTodnekTpudeckuit apdekrt (dhororddekr), anbda-
u Oera-pacmazpl  siAep, ramMma-u3inydeHue saep, (U3NYECKUe  MPUHLHUIIBI
CHEKTPaJIbHOTO aHaJu3a U paboThI J1a3epa;

ONpEeNEeNATh HaIlpaBJICHUE MHAYKIIMM MArHUTHOTO IOJS IPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cunsl JlopeHia;

CTpOUTh M300pakeHHe, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
pacCUUTBIBATh €T0 XapaKTEPUCTUKH;

MPUMEHATH OCHOBOIIOJIATAIOIINE ACTPOHOMHUYECKUE IOHATHS, TEOPUU U 3aKOHBI AJIs
aHaM3a W OOBSICHECHUS (PU3NYCCKUX TIPOIECCOB, IMPOMCXOMANMX B 3BE3MAX, B
3BE3HBIX CHCTEMaxX, B MEXKTaJaKTUYCCKOW Cpele; MBIDKEHUS HEOECHBIX Tell,
IBOJIFOLIMY 3BE3 1 BeceneHHOM;

MIPOBOJMTH HCCIICIOBAaHUE 3aBUCUMOCTEH (M3MUYECKUX BEIMYMH C HCIOJIb30BaHUEM
IPSIMBIX U3MEPEHUIA, TPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUPOBAThH Pe3yIbTaThl
MOJIyYEHHOW 3aBUCHUMOCTH (PH3UYECKMX BEIMYUH B BHAE TpaduKOB C Y4ETOM
a0COJIIOTHBIX ~ TMOTPEIIHOCTEH M3MEpPeHu#, JelaTh BBIBOJABI IO  pe3yjbTaTaM
UCCJICIOBAHMS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3UYECKUX BEIMYMH, MPU ITOM BBIOMpATH
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OILICHUBaTh aOCOJIIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEUTHOCTH MPSAMBIX 1 KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTH  OMBITBI MO TPOBEPKE TMPEIJIOKEHHOW TUIOTE3bl: TUIAHUPOBATH
DKCMIEPUMEHT,  COOMpaTh  OAKCIEPUMEHTAIbHYI0  yCTaHOBKY, aHAJIU3UPOBATh
MOJIYYCHHBIEC PE3YIIbTAThI U JIEAaTh BBIBOJI O CTATYCE MPEIJIOKEHHOU TUTIOTE3HI;
ONUCHIBATh METO/IbI MOJYYEHHS] HAYYHBIX aCTPOHOMHUUYECKUX 3HAHUM;

coOnrofath mpaBuia 0e30MacHOro TpyJaa MpH MPOBEIECHUU HCCIEIOBAaHHA B paMKax
yu4eOHOr0 SKCIEPUMEHTa, MPAKTUKyMa U Yy4eOHO-MCCIENOBATENbCKOW W TPOEKTHOM
JESATETLHOCTH C HCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOWCTB W J1AOOPATOPHOTO
000pyI0BaHNS;

pemaTth pacu€THBIE 3aJa4ud C SBHO 3aJaHHONM M HESIBHO 3aJIaHHOW (DU3UYECKOM
MOJIeTIbIO: HAa OCHOBAaHUM aHaIM3a YCIOBHS BHIOMpaTh (U3MUYECKHE MOJEINH,
OTBEUaloIe TPEOOBAHUAM 33/1a4H, IPUMEHAITH (GOPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYyJaThl (U3MYECKUX TEOPUH TPU HCIIOJH30BAHUM MATEMATHUYECKHUX METOJIOB
pemieHusl 3ajad, TMPOBOJAWTH pAcu€Thl Ha OCHOBAaHMM WMEIOIINUXCS JIaHHBIX,
AQHAJIM3UPOBATh PE3yJAbTAaTbl M KOPPEKTUPOBATh METOJbl PEHICHUS C Y4ETOM
MOJIYYeHHBIX PE3YJIbTATOB;

pemaTh KaueCTBEHHBIC 3a/1auH, TPeOyIomue MPUMEHEHHUST 3HAHUW U3 Pa3HBIX Pa3/eioB
Kypca (DM3WKH, a TakKe HHTETpallMd 3HAHUW U3 JPYTUX TPEIMETOB €CTECTBEHHO-



HAy4YHOTO IIMKJa: BBICTpauBaTh JIOTHYECKYIO IIETIOYKY PAacCyKIEHHIl ¢ omopod Ha
U3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3UUYECKHE SBICHUS;

HCIOJIb30BaTh TEOPETUUECKHE 3HAHUS JUIsl OOBSCHEHUS! OCHOBHBIX MPUHIUIIOB PabOThI
U3MEPUTENBHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MPOIIECCOB;
NPUBOINUTH IIPUMEPHI BKIIa/1a POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE TIPOLECCOB OKPYXKAIOIIET0 MHpPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHIA;

aHAM3UPOBaTh M  OLEHUBATh IIOCIEACTBUS OBITOBOM W  MPOM3BOACTBEHHOMN
NESITEIbHOCTH 4eJOBEKa, CBSI3aHHOW ¢ (U3MUECKHMMH TMpoIlleccaMu, C TO3HUIHMA
9KOJIOTHYECKOM 0e301MacHOCTH, MpeJICTaBICHUN 0 paroHaIbHOM
NPUPOONOIB30BAHNN, a TaKXKE Pa3yMHOM HCIOJIb30BAHUU JIOCTI)KEHUH HAyKu M
TEXHOJIOTHH JIIsl TaTbHEHUIIIETO pa3BUTHS YEIOBEUECKOTO OOIIECTBa;

MPUMEHSTH Pa3IUYHbIE CTIOCOOBI paboThI ¢ MHpOpMaIel (U3MIECKOTO COJIEPKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TMpU  ITOM
UCIIONIb30BAaTh  COBPEMEHHBIE  HMH(OpPMALMOHHBIE  TEXHOJOTMHM  JUIsl  TOWCKA,
nepepaboOTKM H TPEAbABICHHUA Y4YeOHOW M HAyYHO-TIOMYJISIpHOW HH(OpMAIu,
CTPYKTYpPUPOBAHHUS W HMHTEPHPETANUNA HWHPOPMAIUH, MOJYUYSHHOW W3 Pa3TMYHBIX
HMCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOJIy4aeMyro HH(pOpMALMIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUH, TaK M Ha OCHOBE aHaIu3a
MCTOYHUKA UH(OpMaLUy;

NPOSBIATh OpPraHU3allMOHHBIE ¥ MO3HABaTelIbHbIE YMEHHUS CaMOCTOSATEIHHOIO
nproOpeTeHNs] HOBBIX 3HAaHUH B TIPOLECCE BBHIMOIHEHUS IMPOEKTHBIX W Y4eOHO-
UCCJIEI0BATEIbCKUX pPadoT;

paboTare B rpymme ¢ HWCHOJHEHHWEM pa3IM4YHBIX COLUUAIBHBIX POJIeH, TIAaHHPOBATH
paboTy Tpymmbl, paMOHAIBHO pPACHPENENsATh ACATEIbHOCTh B HECTaHIAPTHBIX
CUTYaIlUsX, aJIeKBaTHO OLICHUBATh BKJIAJ KaXKIOTO M3 YYaCTHUKOB TPYIIIHI B PELICHUE
paccMaTpuBaeMoi MpoOIeMsl;

OpOSBISATE MOTHBALMIO K Oynymed mpodecCHOHATbHOM — JIESTENbHOCTH IO
CHELHATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
Kontpoabubie IlpakTuueckue
n/n NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pasnen 1. HAYUHBIM METO/ ITO3HAHUS ITIPUPO/IbI
1.1 Hayunblii MeTO1 TIO3HAHUSI TPUPOIBI 6 bubmorexa IOK
' i A prpoa https://m_edsoo.ru/f16b68d7
Hroro no pazgeny 6
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K 1 1
HHeMaTHia 0 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.2 10
Hlusamika https://m.edsoo.ru/f16b68d7
2.3 Cratuka TBEpAOTO TENa 5 1 bubmiorexa HOK
' CPAOTOTE https://m.edsoo.ru/f16b68d7
bu6 OK
2.4 3aKOHBI COXPAHEHUS] B MEXAHUKE 10 1 hipi?/ﬁéeﬁii.ru I£16b63d7
Hroro no pazneny 35
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
. bubmunorexa LIOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 hitps-//m.edsoo.ru/f16b68d7
bu6 OK
3.2 Tepmoannamuka. TemnoBbie MalIMHbI 20 1 nosmotexa Il

https://m.edsoo.ru/f16b68d7




AFpCFaTHBIe COCTOsIHHA BCIIICCTBA. ®da30BEIC

bu6mmoreka [IOK

33 14
IIEPEXO0/1bl https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Pasngen 4. 9JJIEKTPOJAMHAMUKA
bubmuorexa [JOK
4.1 24
dueKTpitieckoe nose https://m.edsoo.ru/f16b68d7
bu6mmorexa [IOK
4.2 IT i I 24
OCTOAHHBIN BHGKTpI/I‘-IeCKI/II/I TOK https://m_edsoo_ru/fl 6b68d7
4.3 Toku B pa3InYHBIX cpegax 6 bubmorexa [IOK
' P pelt https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 54
Pa3nea S. OUBNYECKHUN IPAKTUKYM
bu6mmoreka [IOK
N (0] 7| 1 1
> MSHHACCKIH TIparTHIcYM 6 6 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmoreka [IOK
P 1
C3EPBHOE BpeMA 0 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne ni/m Konrpoabnsie IIpakruuyeckue
NMPoOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Paznea 1. JIEKTPOJANHAMUKA
bubnuoreka [IOK
1.1 M 14
ATHITHO® HOe https://m.edsoo.ru/39859f 1
1.2 DJIEKTpOMAarHuTHAs MHITYKITHS 13 1 buomorexa IOK
' P gk https://m_edsoo.ru/39859ef 1
Wroro no pasaeny 27
Pa3nen 2. KOJIEBAHUWSA U BOJIHbBI
bu6nunorexa LIOK
2.1 M 1
CXAHMHECKHE KOTICOAHHA 0 https://m.edsoo.ru/39859¢f1
bu6mmoreka IIOK
22 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edsoo.ru/39859f1
)3 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 10 | bubmmnoreka HOK
' BOJIHEI https://m.edsoo.ru/39859¢f1
bubnunorexa LIOK
24 Ok 25 ! https://m.edsoo.ru/39859%f1
Wroro no pazmeny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuosst CTO

5

1

but6mmoreka [IOK
https://m.edso00.ru/39859¢f1

Hroro no pazneny




Paznesn 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckymsipHO-BOJIHOBOM Iyaan3M 15 buomorexa IOK
) PHyCxyIIp e https://m.edsoo.ru/39859f1
bubnunoreka LIOK
4.2 o
vSHIa atova 3 https:/m.edsoo.ru/39859f1
43 ®du3uKa aTOMHOTO SI/Ipa U SJIEMEHTapHBIX 5 bubnuorexa [JOK
) YACTHUILI https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 25
Pazngen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHUIUKU 12 Bubmmorexa HOK
' P P https:/m.edsoo.ru/39859f1
Hroro no paszneny 12

Paznen 6. PU3HUYECKHAN MPAKTUKYM

6.1 Pu3nYeCKUu IPAKTUKYM 16 16

bu6nunorexa LIOK
https://m.edso0o.ru/39859¢f1

Hroro no pazgeny 16

Paznesn 7. OBOBIIAIOIIEE ITOBTOPEHHUE

Cucremarusanus 1 00001eHne

IIPEAMETHOTO COAEP/KAHUS U OIIbITA bubmuoreka [JOK
7.1 . 15
JEeSTENIbHOCTH, TPUOOPETEHHOTO MPU https://m.edsoo.ru/39859ef1
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazneny 15
but6mmoreka [IOK
p 10
CICPBHOC BpEA https://m.eds0o.ru/39859f




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16







IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Koau4vecTBo yacoB
Ne HMara DJIeKTpOoHHbIe U pPOBbIE
n/n Tema ypoka Bcero Kontpoapueie  Ipaxkruueckue H3yuyeHusi  oOpa3oBaTejibHbIe Pecypchbl
padoThI padoThI
| Ouszuka — pyHIaMeHTaIbHas 1 bu6mmoreka [JOK
HayKa o MpUpojie https://m.edsoo.ru/1beef346
) Crioco0b1 U3MepeHust | bubmuoreka [JOK
(UBHYECKUX BEIIMINH https://m.edsoo.ru/ca2def03
AOconroTHas 1
3 OTHOCHTEJIbHAS IMOTPEIIHOCTH | bubmuoreka [JOK
U3MepeHuil pru3muecKux https://m.edsoo.ru/7f18fda3
BEJINYUH
MonenupoBaHue B pU3UKE.
Ponb u MecTo pusuku B
OpPMHPOBAHUHU
4 g)Oli)peMI;HHOﬁ Hay4YHOU 1 Bubnuorexa LIOK
https://m.edsoo.ru/eabbded1
KapTUHBI MUPA, B
MPaKTUYECKON JeATETbHOCTH
Toei
Mexannueckoe IBH)KEHUE.
Cucrema orcuera.
5 OTHOCHUTENBHOCTH 1 bubmuorexa [JOK
MEXAHUYECKOTO JIBMKEHUS. https://m.edsoo.ru/e9a52f02
[Ipsimast u oOpaTHas 3axaun
MEXaHUKH
6 Pannyc-Bektop | bubnuoreka [JOK
MaTepHaTbHOW TOYKHU, €r0 https://m.edsoo.ru/30a108a5




IPOEKIH HA OCH KOOPAHUHAT.
Tpaexropus. [lepemenienue.
Cxkopoctb. X nmpoekuuu Ha
OCH KOOpJUHAT

PaBHoMepHOE
NPSIMOJIMHEHOE IBHKEHUE.

bu6mmoreka [JOK

KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUS OT BPEMEHU H UX
rpaduku

’ Tpaguieckoe onucaie https://m.edsoo.ru/89ba7190
PaBHOMEPHOTO
MPSIMOJIMHEHHOTO JIBHYKCHHS

g CiokeHue nepeMenieHuit u bu6mmoreka [JOK
ckopocrteid. Pemenue 3agau https://m.edsoo.ru/761d18aa

9 [IpakTnueckast padora: bubmmoreka [IOK
"PaBHOMEpHOE nBHXEHKE" https://m.edsoo.ru/3a7fde29
HepaBHOMepHOE 1BUKEHHE.
MrHoBeHHas CKOPOCTb.

10 VYckopenue. Hpﬂl\lzonHHeﬁHoe bubmmorexa LIOK

https://m.edsoo.ru/a99549a7

JIBMOKCHUE C TIOCTOSTHHBIM
YCKOpPEHUEM
I'paduueckoe onucanue

11 nf))ﬂf/l)onI/IHeiz’Iﬂoro JIBUKCHUS Brbmiorexa LIOK

https://m.edsoo.ru/b7560bbf

C TIOCTOSIHHBIM YCKOPEHHEM

12 [IpakTuyeckas padora: " bubmuorexa [IOK
HepaBHomepHOe nBHKEHME" https://m.edsoo.ru/34c49931
CBoOoHOE IMajieHue.
YckopeHnue cBOOOIHOTO

13 MmageHus. 3aBUCUMOCTh bubmuoreka [JOK

https://m.edsoo.ru/f738109¢




JIBm>keHue Tena,

14 OpOIIEHHOTO TOJT YTIIOM K bubmmorexa OK
https://m.edsoo.ru/71cbb4f5
TOPU3OHTY
KpuBonuneliHoe 1BUXEHUE.
JIBI>KEHUE 110 OKPYKHOCTH.

15 VYrioBas u nuHEHHAs bu6mmoreka [JOK
ckopocTs. [lepuon u yacrora. https://m.edsoo.ru/33196fbe
LlenTpocTpemuTensHOE U
MOJIHOE YCKOPEHHE

16 KoHTtposbHas padoTta mo bubnnoreka [JOK
teme "Kunemartuka" https://m.edsoo.ru/1242f32e
[Iepsblit 3ak0H HproTOHA.

HHeprimaabHbIe CHCTEMBI

17 orcuéra. I TpuHumn bubnunoreka [JOK
OTHOCUTENbHOCTH [ anues. https://m.edsoo.ru/5a%e4a64
HeunepuuanbHbie CUCTEMBI
oTcuéra
Cuna. PaBHOIEHCTB ast

18 cuia. BTOpOfII[ 3311<0HyIOIlI bubmorexa HOK

https://m.edsoo.ru/141d3837
HrroTona. Macca

19 BzaumoneiictBue Ten. bu6mmorekxa [JOK
Tpernii 3akoH HeroToHa https://m.edsoo.ru/57dbaS05
[TpuHIMI cyneprno3unun

20 cuil. Pemenune 3amay Ha bu6mmoreka [{OK
IIPUMEHEHNE 3aKOHOB https://m.edsoo.ru/bdf997fb
Hsrotona

21 Pentenue 3anau bubmorexa HOK

https://m.edsoo.ru/bdf997{b




3aKOH BCEMUPHOIO
TATOTEHUS. DKBUBAJIEHTHOCTD

bubmuoreka [JOK

22 IPaBUTALMOHHON U UHEPTHOU https://m.edsoo.ru/9aba2b0a
MacChl
23 Penrtenue 3anau
24 Cuiia TSKeCTU U yCKOPEHHE bubnmoreka [JOK
¢BOOOIHOTO ITaEHUS https://m.edsoo0.ru/22757126
JIBukeHHE HEOCCHBIX TEN U
WX UCKYCCTBEHHBIX
25 CHyTHI/I};(OB. IlepBas Bubmorexa HOK
https://m.edsoo.ru/11abfa0a
KOCMHUYECKasi CKOPOCTb.
3akonsl Kenepa
26 Cwia ynpyroctu. 3aKoH bubnmoreka [JOK
I'yka. Bec Temna https://m.edsoo.ru/Oae2cd84
[TpakTudeckas pabora:
27 "OnpeneneHue xKeCTKOCTH
NpYy>KUHBI"
Cuna tpenus. [Ipupona u BuGmorexa IOK
28 E?;;?:;T?;Hi’;e ﬂ:;”;i‘;ie https://m.edsoo.ru/1 fa86499
https://m.edsoo.ru/2cb29676
CHUJIBI CONTPOTUBIIEHUS CPEIbI
[TpakTuueckas pabora:
29 "Onpenenenne kodpduimera
TpeHUs"
aBJICHUE.
30 2I“II/IJ:LpOCTaTI/ILIeCKOG bubmorexa [TOK
https://m.edsoo.ru/a28aa7ad
nasienue. Cuna Apxumena
31 [IpakTrueckas padoTa: bubmuoteka [JOK bubanorexa [JOK




"CpaBHeHHE APXUMEIOBOM
CHJIBI U BHEITAJIKUBAIOIICH
CHJIBI"

MOMEHT CHJIBI OTHOCHTEIBHO

https://m.edsoo.ru/2b95d57¢e

bu6mmoreka [JOK

32 ocu BpaieHus. [1nedo cuibl https://m.edsoo.ru/653d3459
CrnoXeHHE CUII,
MIPUJIOKEHHBIX K TBEPIOMY
3 teny. LleHTp TsxecTu Tena. bubmuoreka [JOK
VYcioBus paBHOBECUS https://m.edsoo.ru/9aa79a7d
TBEpAOro tena. Buabl
paBHOBECHS
34 Pemienne 3agau brbmorexa LOK
https://m.edsoo.ru/dc1caac0
KonTponbnas padorta mo
35 TEME EJIHHaMHII)(a. Craruka Bubmotexa LOK
" https://m.edsoo.ru/9f5a574¢
TBEPJIOTO Tesa
HMitynsc MmaTepUalbHON
TOYKH, CUCTEMBI
MaTepHaIbHBIX To4eK. LleHT
36 MaCCpCI/ICTeMI)I Hen Bubnrorexa LIOK
https://m.edsoo.ru/4bb8294b
MaTepHaTbHBIX TOYCK.
TeopeMa o0 ABUKEHUU LEHTPA
Macc
Pemienne 3a1a4u Ha UIMITYJIBC
37 Y 3aKOH cox);aHeHm ’ bubmmorexa LIOK
https://m.edsoo.ru/13f0a221
HUMITYJIbCa
38 Pentenue 3anau bubmorexa HOK

https://m.edsoo.ru/f7706d63




[TpakTuueckas pabora:

but6mmoreka [JOK

39 "T1
poBEpita sakoma - https:/m.eds0o.ru/d6532eb9
COXPaHECHUS UMITYJIbCa
Pabora criisl Ha MajJIOM U Ha
10 | Tpagmecsos mponcranneae BuGorera LIOK
P PeA https://m.eds00.ru/913974¢7
paboTsl cuitbl. MOIHOCTH
CHJIBI
Kunetnueckas u
o | A
p . https://m.edsoo.ru/9a5e2e74
KHHETUICCKOU dHEPTUU
MaTepUAIbHON TOYKHU
42 PeleHie 1A bubmuoreka [JOK
CHICHHE 31 https://m.edsoo.ru/554bafcc
I1 oora:
6 | Kememmocxnn BuGorera LIOK
" https://m.edsoo.ru/f57b4e01
MOTEHIIUAaIbHAs SHEePTUs
bu6mmoreka [IOK
44 P
cHieHue st https://m.edsoo.ru/f30f43b6
K 3]
45 Te(;\i{; I')';:IE(,:;:IIZ:)XOT;{ZEH}I B bubmorexa [TOK
" p https://m.edsoo.ru/474e7c4a
MEXaHUKE
PazButue npencrasnenuii o
MPUPOJIC TETUIOTHI.
b K
46 OcuHosBuble nooxenuss MKT. nomorexa [0

Huddyszus. bpoyHosckoe
JIBIDKCHUE

https://m.edsoo.ru/b0a4445f




CtpoeHue ra3000pa3HbIX,
KUJKUX U TBEPJIBIX TEIL.

47 XapaxTep JBUKEHUS U Bubmorexa HOK
N https://m.edsoo.ru/c44d02e2
B3aMMOJICUCTBUS YaCTHI]
BEIIIECTBA
Macca u pazMepsl MOJIEKYIT
43 (aromoB). KonnuectBo bubmmorexa [IOK
BemecTBa. [locrossHHAs https://m.edsoo.ru/c5b72ab7
ABoraapo
49 W neanbubiii raz. OcHOBHOE bu6mmoreka [JOK
YpaBHEHUE UCAIBHOTO raza https://m.edsoo.ru/1deb2367
50 Temneparypa. Termiosoe bubmmoreka [IOK
paBHoBecue. Illkana enbcus https://m.edsoo.ru/0070d493
bu6mmorexa [IOK
> Pemterre 3azas https://m.edsoo.ru/1531abas
59 YpaBHeHnue Menneneena- bubnunoreka [JOK
Knaneitpona. Pemenue 3anau https://m.edsoo.ru/8d12¢328
[IpakTrueckas paboTa:
53 "SIf)paBHeHHe MzﬂneneeBa— bubmorexa HOK
. https://m.edsoo.ru/14e02d1f
Knaneitpona"
H3omporniecchl B uacaabHOM
54 rasze f HE)ICTOSIHHBIJIT/[ Bubmrorexa LIOK
https://m.edsoo.ru/68878d51
KOJINYECTBOM BEIIECTBA
bu6mmoreka [{OK
3 Pemterre azas https://m.edsoo.ru/10265a05
Obobmwerne 1 . bubmuoreka [JOK
56 CHUCTeMaTH3aIMsl 3HaHHUH 110

teme "OcuoBel MKT"

https://m.edsoo.ru/09d 12£d8




57

58

KonTponbHas padoTa 1mo
Teme "OcuoBer MKT"

TepMmoguHamuyeckas
cucTeMa. 3aJjJaHie BHEITHUX
ycnoBuid s T/ cuctemsl.
Bueninue u BHyTpeHHUE
napametpsl. [Tapamerpsr T/{
CHUCTEMBI KaK CpeIHUE
3HAYCHUS BEJIMYMH,
ONKCHIBAIOIIUX €€ HA
MUKPOCKOIIUYECKOM YPOBHE

bu6mmoreka [JOK
https://m.edsoo.ru/13adad59

bu6mmoreka [JOK
https://m.edsoo.ru/5f8d38a3

59

60

61

62

YpaBHenue Menaeneena-
Kuaneiipona u BepakeHHe
JUJIsl BHYTPEHHEN SHEPIUU

Beipaxenue 11 BHyTpeHHEN
SHEPIUU OJHOATOMHOI'O
UJEAIBHOTO rasa.
KBaszucrarnueckue u
HECTaTUYECKHE MPOLIECCHI

DnemeHTapHasi paboTa B
TEPMOJMHAMHUKE.
Brruucnenue paboTs 1o
rpaduky npoiecca Ha pV-
JTUarpamMmme

Temonepenayda kak crnocod
W3MEHEHUS BHYTpEHHEN
sHepruu T]/] cucrems! 0e3
COBEPIIICHUSI pabOTHI

bubmuoreka [JOK
https://m.edsoo.ru/bal178d0

bu6mmorexa [IOK
https://m.edsoo.ru/ac5cacl5

bu6mmoreka [{OK
https://m.edsoo.ru/741d5738

bubmuoreka [JOK
https://m.edsoo.ru/3d734561

63

Konsekius,

bubmuoreka [JOK




TEIJIOTPOBOHOCTD,
U3JIy4eHHE
KonnyecTBO TEIIOTEHL.
TemnmoéMKOCTh Tela.

Y nenpHas U MOJIApHAs

https://m.edsoo.ru/157b54cd

bu6mmoreka [JOK

64 TEIJIOEMKOCTH BEIIECTBA. https://m.edsoo.ru/7ba67355
VY nenpHas TENI0Ta CropaHus
TOIUTMBA

65 Pac4uér xonn4yecTBa TEIIOTHI bubmuoreka [JOK
MIpH TerIonepeaaye https://m.edsoo.ru/1dbSad4e
[TonsiTie 06 amuabarHOM

66 rpoiiecce. He;IBLIﬁ 3aKOH brbmorexa HOK

https://m.edsoo.ru/d8098824

TEPMOJUHAMUKHU
KonunuecTBo TEMIOTH 1

67 paboTta Kak Mepbl H3MEHEHHUSI bubnuotexa [JOK
BHyTpeHHeil sauepruu T /[ https://m.edsoo.ru/b047alcd
CHUCTEMBI
Bropoii 3akoH
TEPMOJIMHAMUKH JIsI

68 PaBHOBECHBIX U bubnnorexa [JOK
HEPAaBHOBECHBIX MPOLIECCOB. https://m.edsoo.ru/c6f4f464
HeobpaTumocTs IpUpoTHBIX
MPOIIECCOB

69 [IpuHIMITBI EWCTBUS bubnnoreka [JOK
TermoBbiX MamuH. KITJ] https://m.edsoo.ru/2e945513

bubmuoreka [JOK
70 PefIleHie 327121 https://m.edsoo.ru/b3efal8b
71 [IpakTuueckas padora: bubnuorexa [IOK




"Onpenenenune KIIJ] razosoit
ropenku"

IKOJIOTHYECKHE ACIIEKThI
HCITIOJIB30BaHUs TCIIJIOBBIX

https://m.edsoo.ru/fe3857b9

72 nBurareneil. TermmoBoe Bubmmorexa LIOK
. https://m.edsoo.ru/9867aaa7
3arpsi3HEHUE OKPYKaromen
cpenbl
O06o0061IEHNE U
7 cHUCTEMaTH3alMs 3HaHUH 110 bu6mmoreka [JOK
teme "TepMmoarHamuka. https://m.edsoo.ru/28d62b3f
TennoBbie MamIMHGBL"
KontponbHas paboTa 1o
74 TeEME I'?TepMOI[EIHaMI/IKa. Bubamotexa [OK
https://m.edsoo.ru/1b6e26¢5
TennoBbie MamIMHEBL"
[TapooOpazoBanue u
75 KoHJIeHcanus. Mcnapenue n bubnuorexa [JOK
KUIICHHE. Y IeJIbHAs TerioTa https://m.edsoo.ru/6f8e6777
napooOpazoBaHUs
Hacpimennsie u
HEHACHIIICHHBIC TIaPHI.
KadgecTBeHHAsI 3aBHCUMOCTD
IIOTHOCTHU U TaBJICHUS
HACBIIIEHHOTO 11apa OT Butmnorexa LIOK
76 TeMIIepaTyphbl, UX

HE3aBUCHMOCTb OT 00BbEMa
HACBIILIEHHOT' O Tapa.
3aBUCHUMOCTh TEMIIEpaTyphl
KUTICHUS OT JaBJICHUS B
KHUJKOCTH

https://m.edsoo.ru/f5c17d02




BnaxnocTts BO3ayXa.

77 AOcoroTHas 1 bubmmorexa OK
https://m.edsoo.ru/30ebbb79
OTHOCHTEJIbHAS BJIIAXKHOCTh
bu6mmoreka [JOK
78 Pemuterme sagas https://m.edsoo.ru/18e95ft3
[IpakTuueckas padora:
79 "OnpeﬂeneHHeu https://m.edsoo.ru/c38af875
OTHOCHUTEIILHOU BIAXKHOCTH
BO3/1yXa"
TBépnoe Teno.
Kpucrannuueckue u
80 al\I;Op(bHBIe Tena. brbmorexa HOK
. https://m.edsoo.ru/20a88a03
AHHM30TPONHUS CBOKCTB
KPHUCTAIIJIOB
IInaBnenue u
21 KpUCTaJUTH3aIus. Y IenbHast bu6mmorexa [IOK
TEIUIOTA TIJIABJICHUS. https://m.edsoo.ru/6ee91e9f
Cyb6numarus
Hedopmaruu TBEpAOTO TENA.
PactsxeHnue u cxaTue.
82 Cnur. Moayns FOnra. bubmorexa [TOK
https://m.edsoo.ru/dalaab10
IIpenen ynpyrux
nedopMaruit
TennoBoe pacmmpenue
23 JKUJKOCTEN U TBEPABIX TEIL. bubnnoreka [JOK
AHTapMOHU3M TEIUIOBBIX https://m.edsoo.ru/7baSedf2
KOJIcOaHUH YaCcTHII BEIIECTBA
24 [IpeoOpa3zoBanue SHEPTHH B bubmuotexa [JOK

(ha3oBBIX TIEpEexoaax

https://m.edso00.ru/97a0672f




ypaBHCHI/IC TCIIJIOBOTO

bu6mmoreka [JOK

85 Oasanca https://m.edsoo.ru/ab1521fb
bu6mmoreka [JOK

86 | Pemerne satat https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HaATSKEHUE.
Kanunnspueie siBiaeHust.

g7 JaBienue o bubnmoreka [JOK
HMCKPUBJICHHOM https://m.edsoo.ru/b42f1{97
MOBEPXHOCTHIO KUIKOCTH.
®opmyia Jlamiaca
O06o6mIeHne u
CHUCTEMaTH3aIlisl 3HAHUM 110

88 TeMe "Al“pel":llTHLIe bubmorexa IOK

https://m.edsoo.ru/0b52575¢

COCTOSIHMSI BEIIECTBA.
®dazoBble Tepexoas”
KonTponsHas pabora no

29 TeMe "ArperaTHbie bubnnorexa [JOK
COCTOSIHMS BEILECTBA. https://m.edsoo.ru/7dc2a739
®dazoBble nepexoan”
DneKkTpu3aius Ten u eé
MPOSIBIEHUS. DINEKTPUIECKUI

90 3apsa. JIBa Buna bubmuoreka [JOK
AIEKTPUUECKHUX 3apsiI0B. https://m.edsoo.ru/1aff445f
[IpoBOAHMKH, ANDIIEKTPUKHU U
MOJIYITPOBOJTHUKHU
DJIeMEHTapHBII

01 ANEKTPUUECKUH 3apsil. 3aKOH bubnmnoreka [JOK

COXpaHEHHSI AIEKTPHUECKOTO
3apsiaa

https://m.edsoo.ru/f49afd24




B3aumoneiicTBre 3apsi0B.

but6mmoreka [JOK

92 Toueumsie sapizet. Sakon https:/m.eds0o.ru/445b7746
Kynona
bu6mmoreka [JOK
93 Pemenue 3amau https://m.edsoo.ru/6b87ecSa
https://m.edsoo.ru/08fc19bc
94 Pemrenne 3anau brbmiorexa LOK
https://m.edsoo.ru/af5fa389
Onekrpuyeckoe noie. Ero
95 neﬁCTsne Ha AJICKTPUYECKUE brbmorexa LOK
https://m.edsoo.ru/05c6bfal
3apsiibl
[IpuHuun cyneprno3uun bu6mmoreka [JOK
96 .
AIEKTPUUECKUX TOJIeH https://m.edsoo.ru/Ocfe4abe
Hanpsxéanocts
3JIEKTPUUYECKOTO TOJIA.
[TpoOusIii 3apsia. Jluauu
97 HaINpsHKEHHOCTU bubmorexa IOK
https://m.edsoo.ru/3dac6957
AIEKTPUUECKOTO TIOJIA.
OaHOPOIHOE ANEKTPUUECKOE
moJje
[ToTeHnMamTbHOCTH
08 ANEKTPOCTATUYECKOTO MO, bubmuoreka [JOK
PasnoCTh MOTEHITNAIOB 1 https://m.edsoo.ru/80021447
HapsDKEHUE
bubmuoreka [JOK
» Pemerre 3a1a< https://m.edsoo.ru/5a582263
100 ITone ToyeuHnoro 3apsna. bu6mmoreka [JOK

[Tone paBHOMEpPHO

https://m.edso0.ru/b297b5c3




3apsHKEHHOM chephl

IIpoBOIHKKH, TUATIEKTPUKH U
MOJYTPOBOJIHUKH B
3JIEKTPOCTATUYECKOM I10JI€ B

bu6mmoreka [JOK

101 3JIEKTPOCTATUYECKOM IIOJIE. https://m.edsoo.ru/32405eab
YcnoBue paBHOBECHS
3apsioB
102 bubmuoreka [JOK
https://m.edsoo.ru/060ebab5
Konpnencarop.
DIIEKTPOEMKOCTh
103 KOHnegcaTopa. Bubmmorexa LIOK
. https://m.edsoo.ru/845b4{73
DIEeKTPOEMKOCTD IIJIOCKOTO
KOHJICHCATOpa
bu6mmoreka [IOK
104 Pemterre 3azas https://m.edsoo.ru/f7a665¢ee
[TapannensHOE U
105 HO(IZ)J'IGJIOBaTeJ'II)HOG bubmorexa HOK
https://m.edsoo.ru/d11e8ce?
COCIMHEHHUE KOHACHCATOPOB
106 Pemenue 3amau bubmorexa HOK
https://m.eds00.1ru/1€992920
bu6mmoreka [{OK
107 Pemenne 3amay https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
O06o06meHne n
108 CI/ICTeII\I/[IaTI/ISaHI/IH 3HAaHUH 110 bubmorexa [TOK
https://m.edsoo.ru/5752603f
Teme "DnekTpudeckoe mosie"
109 KonTponpHas padora mo bubnmoreka [JOK




Teme "DnekTpuueckoe mnose"

Cuita Toka. [1ocTOSHHBIH TOK.
YcIiloBuUs CyIIECTBOBAHMS

https://m.edsoo.ru/cefe90e9

bu6mmoreka [JOK

10 MMOCTOSIHHOTO https://m.edsoo.ru/233311b5
AJIEKTPUUYECKOTO TOKA
11 HcroyHuku ToKa. bubmuoreka [JOK
Hanpsokenne u 31C https://m.edsoo.ru/0839al15
112 DneKTpuyecKas 1erb 1 ee https://lesson.edu.ru/lesson/4299a390-
COCTaBHBIC YaCTH 2bdd-459b-a20f-8ededde91293
113 Permenue 3axau https://lesson.edu.ru/lesson/4299a390-
2bdd-459b-a20f-8ededde91293
114 ?ﬁ:;;g:;;ﬁafniifizia a https://lesson.edu.ru/lesson/4299a390-
\ 2bdd-459b-a20f-8ededde91293
y4acTKax Ienu
115 ngﬁ;ﬁ:ﬁ;ﬁazaiiio;;m a https://lesson.edu.ru/lesson/4299a390-
" 2bdd-459b-a20f-8ededde91293
y4acTKax IeTH
116 iii(: ;iifg;qi:ii?a https://lesson.edu.ru/lesson/4299a390-
2bdd-459b-a20f-8ededde91293
COIPOTHBIICHUE
3aBUCHUMOCTB COITPOTUBIICHHS
117 OJIHOPOJHOTO TPOBOJHHKA OT bubmuoreka [JOK
€ro JJIMHBI U IJIoIIa 1 https://m.edsoo.ru/95fcdf51
MOTIEPEYHOTO CCUCHUS
[IpakTuyeckas padora:
118 "Onpenenenre MaTepuana

IIPOBOJHMKA 110 €T0
YIE€IbHOMY COIIPOTUBIIEHUIO"




yI[CJ'IBHOC COIIPOTUBJICHUE

bu6mmoreka [JOK

119
BelecTBa. Pemenue 3amayq https://m.edsoo.ru/437f8300
120 Penrtenue 3anau
I1
I bH MeIIaHH
PAIE ’ https://m.edsoo.ru/236f7e07
COCIMHEHUE MPOBOTHUKOB
IT oora:
122 Mocaerosaremoe Batmoresa LIOK
! " https://m.edsoo.ru/236f7e¢07
COCTMHEHUE MPOBOTHUKOB
. vlv_[rl;aKTquCKaﬂ pabora: BuGmorexa LOK
apannenLH?e cocIHerTe https://m.edsoo.1u/236f7e07
MIPOBOJTHUKOB
124 PelmeHme 3ana1 bubmuoreka [JOK
CHICHHE 53k https://m.edsoo.ru/3881b469
Pab
125 e} ae - Me(Z:mc})I 0(: TI; a. 3ako bubmmorexa LIOK
KTPHYECKOr0 TOKa. 3aKOH
TIeKTP https://m.edsoo.ru/a3605c5c
Hxoyns —Jlenna
126 Permerie 3a1a bubmuorexa [JOK
ICHU q
A https://m.eds00.ru/676 1bfOf
127 [IpakTuueckas padora: bubmuorexa [IOK
"3akon Jlxxoyns-Jlenna" https://m.edsoo.ru/1794cf37
DJ1C
128 0(5111 OI/”i“I/]::J'}I’:II;:I:II{/IeCeTOqHI/IKa Bubmrorexa LIOK
P https://m.edsoo.ru/72d453af
TOKa
bu6mmoreka [{OK
129 P
cHieHHe sazat https://m.edsoo.ru/eb72fc24
130 [IpakTuyeckas padora: bubnuorexa [IOK

"Onpenenenne IAC u

https://m.edso0.ru/99750a6f




BHYTPEHHETO COIPOTHUBIICHUS
UCTOYHHUKA TOKA"

3axoH Oma i1 OJIHOU

bu6mmoreka [JOK

131 (3aMKHyTOH) S1eKTpHHICCKOH https://m.edso00.ru/221f40fb
LEnu
bubmuoreka [JOK
132 P
3 crietue sazat https://m.eds00.ru/3580b679
bubmuoreka [JOK
1 M
33 OHIHOCTL HCTORHIKA Toka https://m.edsoo.ru/a0ae51d8
134 Kopotkoe 3ambIkanue bubmorexa LOK
p https://m.edsoo.ru/546f5632
135 Konpnencarop B uenu bubmmorexa [IOK
IIOCTOSIHHOT'O TOKAa https://m.edsoo.ru/35368f3e
136 Peremie sa1a bubmuoreka [JOK
[IEHU q
A https://m.edsoo.ru/4410cefO
P
137 ”;[mefl/z;?;q 110 Teme bu6mmoreka [JOK
oeTo . https://m.edsoo.ru/a7340a29
IIEKTPUUYECKUN TOK
g | e sune o Tewe BuGmmorexa LIOK
oero . https:/m.edsoo.ru/744261b8
AIIEKTPUIECKUI TOK
. https://m.edsoo.ru/eb5d4687
AIEKTPUYECKUH TOK
O060061EHNE U
140 CHUCTeMaTH3als 3HaHUH 110 bubmuorexa [JOK

teme "TlocTostHHBIN
AIEKTPUYECKHUI TOK"

https://m.edsoo.ru/bfd7a050




KonTponbnas pabota no

but6mmoreka [JOK

141 | reme "ocTosHmeid https:/m.edsoo.ru/1885ddf1
IIEKTPUYECKUI TOK
DJIeKTpUYecKas
MIPOBOAMMOCTH Pa3IUYHbBIX
142 BzmecIT[B. BneKTI;I/IquKI/Iﬁ bubmmorexa LIOK
https://m.edsoo.ru/da794295
TOK B MeTaJljax.
CBepXImpoBOAUMOCTh
DIIEKTPUUECKUI TOK B
143 pacTBopax U pacrjiaBax bubnnoreka [JOK
3JIEKTPOJIUTOB. 3aKOHBI https://m.edsoo.ru/4b423491
®Dapanes U1 JIEKTPOIU3a
144 DJIEKTPUUYECKHI TOK B raszax. bubnnoreka [JOK
ITma3ma https://m.edso0.ru/92d92f76
DIIeKTPUUECKHUI TOK B
145 B&Kyylf[@. BakyymHnble Brbmiorexa LIOK
https://m.edsoo.ru/2E+160
prOopbI
DIIeKTPUUECKHUI TOK B bubnuotexa [JOK
146
MOJIYTIPOBOJHUKAX https://m.edsoo.ru/ab61c660
147 ITonynpoBOIHUKOBBIE bubnuoreka [JOK
puoopsI https://m.edsoo.1ru/83622200
Pu3nYecKuil TPAKTUKYM I10
teMe "M3MepeHne CHilbl TOKa
Y HaIpsKEHUs B LIETIH
148 MIOCTOSIHHOTO TOKa IpHU bubnmoreka [JOK

MTOMOIIIM aHAJIOTOBBIX U
U(PPOBBIX U3MEPUTEIBHBIX
npuOopoB" miu "3HaAKOMCTBO
¢ upoBoii 1aboparopueit

https://m.edsoo.ru/5643ea56




149

150

151

152

no ¢usuke. [lpumepsl
U3MEpEHUs (PU3MUECKUX
BEJIMYHMH MTPUA TTOMOIIN
KOMIIBIOTEPHBIX JaTYUKOB"

DuU3nYeCcKuil MPAKTUKYM I10
teme "M3ydenue
HEPAaBHOMEPHOTI'O JABUKEHHUS C
LEJIbIO OIIPEIETICHUS
MI'HOBEHHOH ckopocTh"

®u3nUecKuil IPAKTUKYM IO
teMe "M3MepeHue yckopeHus
IIPU IPSIMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBHYKCHUHT
M0 HAKJIOHHOM TIJIOCKOCTH"
unun "UccnenoBanue
3aBUCUMOCTH IIyTH OT
BpEMEHU IPU
PaBHOYCKOPEHHOM
JBUKEHUH"

Pu3nYeCcKuil NPAKTUKYM 110
teMme "M3MepeHne yCKoOpeHusI
CBOOOIHOTO MaJeHUA" UIN
"N3yueHune nBUKEHUA Tena,
OpOIIIEHHOTO TOPU30HTATHHO'

Pu3nYecKuil NPAKTUKYM IO
teMe "M3ydueHue nBMKEHUS
TeJa M0 OKPYKHOCTH €
IIOCTOSIHHOM 110 MOJYJIIO
CKOPOCTbHIO" WK

bu6mmoreka [JOK
https://m.edsoo0.ru/f6292f5f

bu6mmorexa [IOK
https://m.edsoo.ru/6960b6ef

bu6mmoreka [JOK
https://m.edsoo.ru/d1ea2402

bubmuoreka [JOK
https://m.edsoo.ru/bcf53514




153

154

"NccneqoBaHue 3aBUCUMOCTH
nepuojaa ooparieHus
KOHHUYECKOIO MasTHHKA OT
ero napameTpos"”

DuU3nYeCcKuil MPAKTUKYM I10
teme "M3mepenue
PaBHOJEHCTBYIOIIEH CUIIBI
MIpH ABMKEHUH OpycKa 1o
HAKJIOHHOM TIOCKOCTU" HIIN
"IIpoBepka runoTe3bl 0
HE3aBUCUMOCTH BPEMEHU
JBUXKEHHS OpycKa 1o
HAKJIOHHOM IIOCKOCTH Ha
3a/laHHOE PAcCTOSHUE OT €r0
macchl"

Du3HUECKU IPAKTUKYM 10
teMe "HccnenoBanue
3aBHCHUMOCTH CHUJI YIIPYTOCTH,
BO3HUKAIOIIUX B MPY>KUHE U
pe3uHOBOM 00pasIie, OT UX
nedhopmaruu' uim
"N3yueHne nBUKEHUS
CHCTEMBI TeJl, CBSI3aHHBIX
HUTHIO, IEPEKUHYTON Uepe3
nérkuii 610K"

bubmuoreka [JOK
https://m.edsoo.ru/0b34db84

bu6mmoreka [IOK
https://m.edsoo.ru/b55b&81al

155

Pu3nYecKuil IPAKTUKYM 110
teme "M3mepenne
koa(durmenTa TpeHus 1Mo
BEJIMYMHE YIIIOBOTO

bu6mmoreka [{OK
https://m.edsoo.ru/b83b1607




ko3 uImenHTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBUKEHHS OpycKa 1o
HAaKJIOHHOM IUIOCKOCTH €
MIEPEMEHHBIM
kod(urmenTom TpeHus"
unu "U3ydeHue IBUKEHUS
rpy3a Ha Bally C TpeHHeM"

156

Pu3nYeCKU IPAKTUKYM 110
teme "HccnenoBanue
YCIIOBUI paBHOBECUS
TBEPAOrO TEJIa, UMEIOIIETO
OCh BpallleHUs" I
"KoHcTpynpoBanue
KPOHIITEMHOB U pacy€T CUII
ynpyroctu" wiu "V3yuenue
YCTOMYMBOCTH TBEPAOTO
Tela, UMEIOUIETo oAb
onops!"

bubmuoreka [JOK
https://m.edsoo.ru/4a04{4£7

157

Pu3nYecKuil IPAKTUKYM 110
teMe "M3MmepeHne nMirynbca
TeJa 10 TOPMO3HOMY ITyTH"
nunu "3mepeHune CUIIbl TATH,
CKOPOCTH MOJIEIHN
AIIEKTPOMOOMIISE U MOIIHOCTH
cuibl Tru'" unm "CpaBHeHue
M3MEHEHHUS UMITyJIbCa TEJla C
UMITYJIbCOM CUJIBI" MU
"UccnenoBanue coxpaHeHUs

bu6mmorekxa [JOK
https://m.edsoo0.ru/856fb28e




UMITYJIbCA IIPU YIPYTOM
B3auMOJeHcTBUM" WiIn
"N3MepeHne KHHETUUECKOM
SHEPrUM Teja Mo
TOPMO3HOMY IIyTH"

158

159

DuU3nYeCKuil MPAKTUKYM I10
teme "U3yuenue
M30TEPMUYECKOTO MpoIiecca
(peKOMEH10BaHO
UCIIOJIb30BaHUE ITUPPOBOI
nabopaTopun)" WK
"N3yueHne n30X0pHOIro
npouecca" win "N3yuenue
n300apHOTO npoiecca uin
"IIpoBepka ypaBHEHUS
cocTostHUS "

Du3HUECKU IPAKTUKYM 10
teme "M3Mepenue yaenpHon
TEMI0EMKOCTH" UK
"UccnenoBanue mporecca
OCTHIBAaHUS BemiecTBa" MIH
"HccnenoBadue agnadaTHOTO
npouecca’ wim "M3yuenue
B3aUMOCBSI3H DPHEPTUU
MEXMOJIEKYJISIPHOTO
B3aUMOJICHCTBUS U
TEeMIIepaTypbl KUTICHUS
KugKocren"

bubmuoreka [JOK
https://m.edsoo.ru/eOfe7e07

bu6mmorexa [JOK
https://m.edsoo.ru/2f2faa61

160

Du3NYECKUN IPAKTUKYM I10

bubmuoreka [JOK




161

162

teme "M3ydenue
3aKOHOMEPHOCTEN UCIIapeHUs
SKUIKOCTEN" Ui
"N3mepeHue yaeapHou
TEIUIOTHI IJ1aBJICHHU JIbaa"
unu "M3yueHne CBONCTB
HACBHIIIEHHBIX MTapOB" WU
"N3mepenune abcomroTHON
BJIQXKHOCTH BO3/1yXa U OLIEHKA
MaccChl MApOB B TOMEIIEHUM".
N3mepenue kodddurmenra
MOBEPXHOCTHOTO HATSKEHUS

Ou3nyecKuil MpakTUKyM IO
teme "HaOmonenue
MIPEBPAICHUS YHEPTUU
3apsKEHHOTO KOHJIEHCAaTopa
B DHEPTUIO U3TyUCHUS
ceeroanona" wim "M3yuenue
MIPOTEKAHUs TOKA B IIETIH,
coJiepskanieil KonaexHcarop”
wnu "Pacnpenenenne
Pa3HOCTHU MOTEHIMAIOB
(HampsHKeHUs ) TIPH
MOCJIEIOBATEILHOM
COEJIMHEHUHU KOHJIEHCATOPOB"

Du3NYECKUN IPAKTUKYM I10
teme "HccnenoBanue
CMEIIaHHOTO COCIUHEHHUS
pEe3UCTOPOB" WIIH

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

bu6mmoreka [IOK
https://m.edsoo.ru/ec424377

bubmuoreka [JOK
https://m.edsoo.ru/2b179d98




"NU3mepenue yieabHOoro
COMPOTHUBIICHUS
MIPOBOJIHUKOB" WU
"UccnenoBaHue 3aBUCUMOCTH
CHJIBI TOKA OT HAIPSKCHUSI
JUIS TaMITBl HaKaJuBaHus"

163

164

165

166

Pu3nYeCcKuil IPAKTUKYM 110
teme "HaOmronenue
ANEKTpon3a" uin
"Nzmepenue 3apsaa
OJIHOBAJICHTHOI'O MOHA" WU
"NccneqoBanue 3aBUCUMOCTH
CONPOTHUBIICHUSA
TEPMOPE3UCTOPA OT
temneparypbl" win "CHsTue
BOJIbT-aMIIEPHOU
XapaKTepUCTUKHU auoaa”

PesepBHBIil ypOK.
O06o06mIeH e U
cucTeMaTu3aIns 3HaHuH 110
TeMme "Kunematnka"

PesepBHBIi ypOK.
O6o61eHne u
CcUCTEeMaTU3aLus 3HaHUH 110
teme "/Ilunamuka"

PesepBHBIi ypOK.
O60061menue u
cHUCTeMaTU3alus 3HaHUH 110
teme "Cratuka TBEpIOro

bubmuoreka [JOK
https://m.eds00.ru/64b6e901

bu6mmoreka [JOK
https://m.edsoo.ru/ed017d93

bubnmoreka [JOK
https://m.edsoo.ru/3149956b

bubnmoreka [JOK
https://m.edsoo.ru/0f9752ac




167

168

169

170

Tema"

PesepBHBIi ypOK.
0O0001EeHuEe 1
cUCTEeMaTU3alus 3HaHUH 110
TeMme "3aKOHbI COXpaHEHHUS B
MexaHuke"

PesepBHBIi ypOK.
O06o0061IEHNE U
CHCTEMAaTH3alMs 3HaHUH I10
TeMe "OCHOBBI
MOJICKYJISIPHOKWHETUYECKON
Teopun"

PesepBHBIil ypoK.
O06001menue u
CUCTEMATH3alMsl 3HAaHUM 110
teme "TepMoarHaMuKa.
TerioBbie MaHb"

PesepBHBIil ypOK.
O06o001menue u
CUCTEMATH3alMsl 3HAaHUM 110
TeMe "ArperaTHble
COCTOSTHUSI BEIIECTBA.
®dazoBble IEPEXObI"

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOTPAMME

170

29

bu6mmoreka [JOK
https://m.edsoo.ru/6¢c0df9cc

bubmuoreka [JOK
https://m.edsoo.ru/de148976

bu6mmoreka [JOK
https://m.edsoo.ru/Obcc77cl

bubmuoreka [JOK
https://m.edsoo.ru/59cas5c91




11 KJIACC

KoaudecTBO 9acoB

DJIeKTpOHHbIe NG pPOBbIE

Ne Hara
Tema YpoKa KOHTpOJ]])H[,[e HpaKTI/]quKl/]e 06pa30BaTeJ1Ll-Ible

n/n Bceero H3Y4YeHH S

padoThI padoThI pecypchl
BzaumopeiicTBue NOCTOSSHHBIX
1 MarHI/IT:B Y MIPOBOJHUKOB C TOKOM. 1 Bubmmorexa [OK
https://m.edsoo.ru/487a8593

MaruautHoe nosie. I'unoreza Amnepa
BexTop MarHUTHOM MHIYKIUU.

) [punnun cynepno3unuu 1 Bbu6motreka [JOK
MAarHUTHBIX Tojel. Jlnaun https://m.edsoo.ru/4clabccb
MarHUTHOM MHIYKLIHUH

3 MarnuTtHO€ 110J1€ IPOBOIHUKA C | Bbu6motreka [JOK
TokoM. OnbIT Dpcreaa https://m.edsoo.ru/d35d5262

4 Cuna Amnepa, e€ HallpaBJIEHHUE U 1 bubmuoreka [IOK
MOZYJIb https://m.edsoo.ru/26d9cSba

bubmmoreka IIOK

> Penterme saza ! https://m.edsoo.ru/a37a0c21

6 [Ipumenenue 3akoHa Ammepa. | bubmmnoreka HOK
DIIEKTPOU3MEPUTEILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HalpaBJIeHHUE U

7 MOAYJb. JIBU2KEHHE 3apsKEHHOU ] bubmuotexa [JOK
YaCTHULBI B OJJHOPOJHOM MarHuTHOM https://m.edsoo.ru/c97afaal
mnoJie

8 Pemenue 3amau 1 bubmmorexa [OK

https://m.edsoo.ru/504e98c7

9 Pa6ota cuiel Jlopenna 1 bubmorexa [IOK

https://m.edsoo.ru/d518bedb




bu6nmmoreka [IOK

10 Petuerne azat https://m.eds00.ru/93617bd9
MarHuTHO€ 10JIe B BEIISCTBE.

11 deppoMarHeTukH, na;?ell— u bubnrorexa LIOK
HAMATHETHKH https://m.edsoo.ru/30ff9608
OCHOBHBIE CBOMCTBA

12 deppomarneTrkos. [Ipumenenne Bubmmorexa HOK
(epPOMATHETHOB https://m.edsoo.ru/0b58190a

13 Pemenne 3amag mo Teme bubnunoreka LIOK
"MaruauTHOE 101" https://m.edsoo.ru/5b55¢307

14 Permrenue 3agad mo reme bu6nmorexa LIOK
"MaruaurtHoe moJje" https://m.edsoo.ru/41c4ae8a
SIBaeHue 3eKTPpOMarHUTHOM

15 VHIYKIUU. HOTIZ)K BEKTOpa bubmorexa HOK

. https://m.edsoo.ru/b3efalcl
MarHUTHON UHIIYKIIUU
bu6mmoteka IIOK

16 SAC mhyKin https://m.edsc];]c;).ru/48150bd8

17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHU bubnnorexa [JOK
Dapanes https://m.edsoo.ru/abdec188

13 Buxpesoe anekTprudeckoe mosie. bubmuotexa [JOK
Toku ®Pyxko https://m.edsoo.ru/15abe140

19 OJIC MHAYKIIUY B IBUKYIIINXCS but6mmoreka [IOK
MIPOBOJAHMKAX https://m.edsoo.ru/0235cc02

20 Pemenue 3amau bubmorexa HOK

https://m.edsoo.ru/4dfda618
but6mmoreka [IOK

21 Hpapio Jleta https://m.edsoo.ru/bbc22726

22 NunyktuBHOCTH. Karymika bubnuotexa [JOK




HHIAYKTHUBHOCTHU B LCTIN
IIOCTOAHHOI'O TOKa

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

SBnenune camounaykiuu. IJ1C bu6nmoreka [IOK

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

24 DHeprusi MarHuTHOTO TOJIsI KaTYIIKH bubmmoreka [JOK
C TOKOM. DJIEKTPOMAarHuTHOE 110J1e https://m.edsoo.ru/b3cOad11

25 Pemenue 3agau bubmmorexa [OK

https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
"OnexkTpoauHaMuKa"

7 KonTtponpsHast pabora o Teme Bbu6moteka [JOK
"OnexkTpoauHaMuka" https://m.edsoo.ru/8ae09b98
KonebarenbHas cucrema.

28 CB00OOHBIE KOCOAHNS. bubamorexa LOK

https://m.edsoo.ru/7c1db385
lMapmonnueckue konedanus
Kunemarndeckoe u TUHAMUYECK
29 OHI/ICeaHI/Ie K(e);eg:.TlebHHX o bubmmorexa LIOK
. https://m.edsoo.ru/87ce9498
JIBIDKCHUH
DHepreTudeckoe onrcanue. BeBo
WHAMHYECKOTO OIHUCAHUS
30 fapMOHI/I‘{CCKI/IX KoJIeOaHUH U3 UX Bubmmorexa HOK
https://m.edsoo.ru/e3¢99692
HHEPreTHYECKOTO U
KHHEMATHYECKOT'O OITUCAHUS
. bubnuorexa [IOK
31 AmnuTya u $asa konebarmi https://m.edsoo.ru/7a0c439a
1 [Tepuon 1 yacTora KoJIeOaHUH. but6mmoreka [IOK

[Tepron ManmbIx CBOOOIHBIX

https://m.edso00.ru/e0399319




KOJIeOaHMI MaTeMaTHIECKOTO
masiTHUKA. [lepruon cBOOOIHBIX
KOJICOAHUH MPYKHUHHOTO MasiTHUKA

3aryxaromye KojaeOaHusl.

33 BriHyX1eHHBIC KOJICOaHUSI. bubmorexa OK
https://m.edsoo.ru/72e93d09
Pe3onanc
bubnunoreka LIOK

3 ABTOKOTICOAHIA https://m_edsoo.ru/6add2644

bubnunoreka LIOK

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

https://m.edsoo.ru/756123c5
OK-KOH(epeHIus
36 Yl\rjlexaHHq(ECIIZI/ICLLOJIe6aHI/I$I B bubmmorexa [OK
" https://m.edsoo.ru/8ef587be
MY3BIKQJIEHBIX HHCTPYMEHTAX
57| sunmmt o s "Menammecnas bmorera L1OK
https://m.edsoo.ru/eb84182f
KoneOaHus"

38 DNIeKTpOMarHuTHhIE KOJIeOaHusI. bubmuoreka [IOK
KonebarenbHblil KOHTYp https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Csi3b

39 aMIUTATY/IBI 3aps/ia KOHJAEHCATOpa ¢ bubnuotexa [JOK
aMIUIMTY/I0M CHUJIbI TOKA B https://m.edsoo.ru/093f9afl
K0J1e0aTeIbHOM KOHTYpE

40 3aKOH COXpaHEHHUS YHEPTHUH B bubnuoteka [JOK
U7eanbHOM KOJiebaTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aryxaroIiue IeKTPOMarHuTHbIS BuGmorexa OK

41 KosieOaHus1. BeinyXneHHbIe

SJICKTPOMArHuTHBIC KoJIeOaHus

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




ITepemennsiit Tok. Peaucrop u

42 KOHJIEHCATO e €pEMEHHOTO bubmmorexa LIOK
HJCHCATOP B LIEMHA [IEPEMEHHOT
A peh P https://m.eds00.ru/84836152
TOKa
Karyiika nHIyKTUBHOCTH B IIETIH bu6nmoreka [IOK
43
MePEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
3akoH OMa AJi 3JIEKTPUUYECKOM bubmmoreka [JOK
44
LIENU [IEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
| o et e
A A IOt https://m.edsoo.ru/lcac6bcdc
3HAUCHUE CHJIBI TOKA U HAMIPSHKCHHUSI
46 Pe3onanc B 3eKTpHUUECKOH 1IETTH bubmorexa HOK
P t https://m.eds00.ru/087506df
47 Pemenne 3amau bubmorexa LIOK
A https://m.edsoo.ru/al6836a4
WneansHblif Tpancdopmatop.
[IpousBoncTBo, Nepenaya u bubnmnoreka HOK
48 "
noTpedIeHUE IEKTPUUECKOI https://m.edsoo.ru/f97418ae
SHEPTUU
DKOJIOTUYECKUE PUCKU TIPH
p | momome e
YIBTYP . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTHH B ITOBCETHEBHOM
JKU3HA
but6mmoreka [IOK
50 P
CHICHHE 3a]ad https://m.edsoo.ru/ee6677ed
51 Pemenue 3amau bromrorexa OK
A https://m.edsoo.ru/7cab59f8
52 O00011eHre U CUCTEMATU3 AL but6mmoreka [IOK




3HAHUU 1O TeME
"DNIeKTpOMAarHUTHBIE KOJIeOaHus "

MexaHndecKre BOJHEI.

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

53 XapakTepUCTUKA MEXaHUYECKUX bubnrorexa LIOK
https://m.edsoo.ru/a58e109f
BOJIH
54 CBoiicTBa MEXaHMYECKUX BOJIH bubmmorexa [OK
https://m.edsoo.ru/d9ae1000
55 3ByK. XapaKkTEpUCTUKH 3ByKa Bubmmorexa HOK
https://m.edsoo.ru/138b6f09
Wudpas3syk u yabTpassyk. lllymoBoe bubnuoreka [IOK
56 .
3arpsA3HEHUE OKPYXKAIOLLEH Cpebl https://m.edsoo.ru/7380038f
57 Pemenue 3anau Bubmmorexa HOK
https://m.edsoo.ru/cfd918bf
OJEeKTPOMarHUTHBIE BOJHBI.
58 HSJ‘Iy‘IIZHI/Ie 3JIEKTPOMArHUTHBIX bubmmorexa LIOK
https://m.edsoo.ru/714e5dbl
BOJIH
59 OHeprus MeKTPOMarHUTHBIX BOJIH. bubmuoreka [IOK
CBolicTBa 2JIEKTPOMATrHUTHBIX BOJIH https://m.edsoo.ru/d01b818¢
[IIkana 371eKTPOMAarHUTHBIX BOJIH.
60 [Ipumenenue I:)aJIeKTpOMarHI/ITHHx bubmmorexa LIOK
https://m.edsoo.ru/49be1{9%
BOJIH B TEXHUKE U OBITY
[TpuHIUTIBI paAHOCBSI3U H
61 TeneBuaeHus. Pagronokanusi. but6mmorekxa [IOK
DIIeKTPOMarHuTHOE 3arpsi3HEHUE https://m.edsoo.ru/9f96f1{8
OKpYXKaroIlen cpeibl
& KonTponbhas pabota no teme bubmuoreka [IOK
"KonebGanus u BogHBI" https://m.edsoo.ru/4f7985a0
63 Caert. 3aKOH NPSMOIUHEHHOTO bubnmoreka [JOK




pacrpocTpaHeHHs CBETa

Pemenue 3agau Ha npuMEHEHUE

https://m.edso00.ru/f9566406

64 3aKOHA MPSIMOJIMHEHHOTO bubnrorexa LIOK
https://m.edsoo.ru/ea32d455
pacpocTpaHeHHUs CBETa
65 Otpaxenue ceta. [lnockoe bubmmoreka [JOK
3epkaiio. Ceprudeckoe 3epKao https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBera. AGCOIOTHBIN
1 OTHOCHUTEJIbHBIA IMOKA3aTeNh
66 npenomienus. [lonHoe BHyTpeHHEe brbmmorexa [OK
. https://m.edsoo.ru/bc2e55¢cd
oTpaxkeHue. [IpenenbHbIil yroiu
MOJIHOTO BHYTPEHHETO OTPAXKEHUS
Pemenue 3aga4 Ha npUMEHEHHUE
67 3aKOHOB OTpI;)KeHI/ISIzI IIPETOMJIICHUS Bubmmorexa IOK
https://m.edsoo.ru/49d830a9
cBeTa
Xonx nydet B npusme. Jlucnepcust
68 CBeI;a.ygnonchlfﬁ COCTQIJ[S 6en(l:ro buomrorexa OK
https://m.edsoo.ru/d8elc3be
cpeta. [Iger
69 JIunzel. @OKYCHOE pacCTOSIHUE U bubmuoreka [IOK
OITHUYECKas CHJIa JTUH3bI https://m.edsoo.ru/60441359
70 [Toctpoenue n3o6paxeHuii B TMH3aX bu6muoreka [JOK
1 UX CHCTeMaX. YBeJIMYeHHE JIMH3BI https://m.edsoo.ru/bb53b1d5
Pemenue 3aga4 Ha mocTpoeHUE
71 H306pa)KeHIfﬁ nonyqaelxr/)lmx c Bubmmorexa HOK
’ https://m.edsoo.ru/5a868f09
ITOMOIIIBIO JTMH3
72 I'ma3 kak onTu4yeckas cucrema buomrorexa OK
https://m.edsoo.ru/ecd480a2
7 Pemenue 3amau. [Ipenensr but6mmoreka [IOK

MPUMEHUMOCTH T€OMETPHUECKOMN

https://m.edsoo.ru/cd174al0




OIITHUKH

74 CKOpoCTh CBETA U METO/IbI €€ bubmmoreka [JOK
HU3MEPCHHS https://m.edsoo.ru/f32aab06
75 Hucnepcus ceera bubmmorexa [OK
https://m.edsoo.ru/lel6ccbe
bu6nmoreka [IOK
76 Mirepgeperitis coera https://m.edS(I)lo.ru/SfCOC638
https://m.edsoo.ru/c6416d48
MUHUMYMOB
78 Pemenue 3amau buomorexa IOK
https://m.edsoo.ru/3061de2b
79 [TpumeneHne uHTEpHEpEeHINN Bubmmorexa IOK
https://m.edsoo.ru/668edbc8
bu6nunorexa LIOK
80 Jludpaicuis ceera https://m.edscl)lo.ru/l2ed04b5
21 JudpaxknuonHas pemeérka. Y cioBue bubmmnoreka HOK
HaOJII0/IeHUS TJIaBHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
82 Pemenue 3amau bubmorexa HOK
https://m.edsoo.ru/d58c411a
23 ITonepedyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
Ilomapuszanus ceera https://m.edsoo.ru/e9890fe9
but6mmorekxa [IOK
84 Pemterre azas https://m.edsc?(i).ru/05608 158
85 CBeToBbI€ ABJIEHUS B IPUPOJIE Bubmmorexa HOK
https://m.edsoo.ru/0b36363d
26 O0001eHre U cCUCTEMATU3 AL but6mmoreka [IOK

3gaui o reme "Ontuka"

https://m.edsoo.ru/8a14748b




KonTponbhas pabota no teme

bu6nmmoreka [IOK

87 «OnTukay https://m.edsoo.ru/82315dd4
['paHUIIBI TPUMEHUMOCTH
KJIACCHYECKOM MEXaHUKH. 3aKOHBI bu6nmoreka [IOK
88
3JIEKTPOJIMHAMUKYU U TTPUHLIMIT https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIILHOCTH
29 [TocTynartel cnenuanbHOU TEOPUU Bbu6moteka [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/c56f05cb
[IpocTpaHCTBEHHO-BPEMEHHOU
uHTepBall. [IpeoOpazoBanus
90 Jlopenua. YcnoBrue NpUYMHHOCTH. bubmmoreka [JOK
OTHOCUTENBHOCTD https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTHU. 3aMeIJICHHE
BPEMEHH U COKpAIIEHUE JITTHHBI
01 DHEprus ¥ UMITYJIbC bubmuoreka [IOK
PEATUBUCTCKOM YaCTHUIIBI https://m.edsoo.ru/853a64fc
CBs13b MaccChl ¢ SHEPTUEH U
92 VMITYJIbCOM pen;[THI;HCTCKoﬁ Bubmmorexa HOK
https://m.edsoo.ru/b6258ffa
YaCTHIIBI. DHEPTHS MTOKOS
93 PaBHOBECHOE TEIIIOBOE U3ITYyUEHHE Bubmmorexa HOK
https://m.edsoo.ru/f54035a5
but6mmoreka [IOK
94 3akon cuemeHns Brxa https://m.edsoo.ru/1c5ff752
95 I'mmoTtesza M. Ilnanka o kBaHTax. but6mmoreka [IOK
®DOoTOHBI https://m.edsoo.ru/a5ffa218
96 DHeprust 1 UMITYJIbC POTOHA Bubmmorexa HOK
https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. T bubnuoteka [JOK




CroneroBa. 3akonbl hoTodPdexra

VYpaBHenue DiHIITEHA 17151

https://m.edsoo.ru/8c68e5b9

" " bubnmnoreka HOK
o8 Porosdpexra. "Kpacnas rparmua https://m.edsoo.ru/01ef4556
dboTtorpdekra
99 Hasnenue cBera. OnwiTh [1. H. bubnuorexa [{OK
Jlebenena https://m.edsoo.ru/64b4f966
100 BosHoBEIE cBOIICTBA YacTH bubmorexa [IOK
H https://m.edsoo.ru/f59cfcec
o Eoniﬂﬂ ne bporins. IlgI/IHa BOJIHEI JI€ Butnorexa LIOK
POMICE 1 pASMEPSE ODIIECTH https://m.edsoo.ru/5df8baf 1
JIOKAJIM3alUK JBUKYIICHCS YaCTUIIBI
102 KopnyckynsapHO-BOJIIHOBOU AyaInu3M bubmorexa HOK
PHyCKYAp o https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTpOHOB Ha bubmuoreka [IOK
KpUCTaJlIax https://m.edsoo.ru/30dbal8c
po p?. 00 ? ev https://m.edsoo.ru/65783dec
HeomnpeaenéHHocrel [ elizendepra
bu6mmoreka IIOK
1 P
05 CUICHKE rpaduHecKuX sajat https://m.edsoo.ru/e70195bd
but6mmorekxa [IOK
106 P ¢
CUICHHE PaciCTHBIX 3a/at https://m.edsoo.ru/ee9b3182
eHo . ’ ,,Op YCRYIAPHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJin3M
OIBITHI 110 UCCIIEIOBAHUIO CTPOSHUS BuGmiorexa LIOK
108 atoma. [manerapHas Moaenp aToMa

Pezepdopna

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




bu6nmmoreka [IOK

109 Hocrynaret bopa https://m.edsoo.ru/404dfa9a
Buapl ciektpoB. CiekTp ypoBHEH bubmuorexa [JOK
110
SHEpPryuu aToMa BOAOpOa https://m.edsoo.ru/cf74bl1a
11 CroHTaHHOE U BBIHYKJIECHHOE Bbu6mmotexa [JOK
U3JTy4YEHHUE CBETA https://m.edsoo.ru/f945d85¢
bubmuoreka [{OK
12 Jlasep https://m.edsoo.ru/2288a0c4
Hyxnonunas moaens sapa
113 ['eiizenbepra-lBanenko. 3apsn u bubnnorexa [JOK
MacCOBO€ YUCIIO sifpa. M30Tombl. https://m.edsoo.ru/34adaSde
PannoakTuBHOCTH
3aKOH paIMO0aKTUBHOTO pacmaja.
CBolicTBa HOHU3H €ero
114 U3JTyYEHUs. BJ‘II/I}II-I:I/}II;O B buomrorexa OK
https://m.edsoo.ru/aab98bef
PaANOAKTUBHOCTHU Ha >KUBBIE
opranusmsl. Jlozumerpus
DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
SAnepusie cunbl. Jlepekt maccobl
sapa. AnepHele peaknuuu. A nepHeie
115 pIeIEKTopiIPHpogneMEI - Bubmmorexa HOK
https://m.edsoo.ru/ff1758d0
YIPABJISIEMOTO TEPMOSIEPHOTO
CHHTE3a. DKOJIOTHYECKHE aCTIEKThI
Pa3BUTHS SAECPHON SHEPTETUKHU
Mertoasbl perucTpaiuuu u
MCCJIEI0BAHMS DJIEMEHTAPHBIX BuGmorexa OK
116 yactull. DyHIaMeHTaIbHbIE

B3aUMOJICEUCTBUS. bapnoHbl, ME30OHBI
u nentoHnsl. [IpencraBnenue o

https://m.edsoo.ru/lac08as5b




CrangaptHoit Mogenu. KBapk-
TJIFOOHHAs! MOJIEIIb aJJPOHOB

®uzuka 3a npenenamu CTaHIapTHOU
Mozenu. TéMHast maTepus u TEMHas

bu6nmoreka [IOK

17 sHeprus. EnuHcTBO hrzndeckoi https://m.edsoo.ru/c026fd37
KapTUHBI MUPa
Oransl pa3BUTHS ACTPOHOMUHU. Bbu6moteka [JOK
118
3Ha4YeHHE ACTPOHOMUH https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTD 3aKOHOB (PU3UKH
119 JUIsL 0OOBSCHEHUSI IPUPOIBI Bbu6moteka [JOK
KOCMHUYECKHX 00BEKTOB. MeToIbI https://m.edsoo.ru/39c¢44028
aCTPOHOMUYECKUX UCCIEIOBAHUI
CoBpeMeHHbBIEC ONITHYECKUE
120 TeJIeI::KOHI)I, PaIuOTENIECKOTIBI, bubmorexa HOK
https://m.edsoo.ru/4877aale
BHeaTMoc(epHas aCTpOHOMHUS
Bun 3Bé3anoro ne6a. Co3pesaus,
121 ;IpKHI/Ie 3B§3HLI, IUTAHETHI, UX ’ bubmmorexa LIOK
https://m.edsoo.ru/aac588eb
BUJIUMOC JIBUKCHHE
Conneunas cuctema. ConHile.
122 CosiHeUHasi akTUBHOCTb. I/I:TO‘{HI/IK Bubmmorexa [OK
. https://m.edsoo.ru/22748eb4
sHeprun CoJiHLA U 3BE3]
3BE31IBI, NX OCHOBHEIE
123 XapaKkTepucTuku. Jlnarpamma bu6muoreka [JOK
"CHeKTpaJbHBIN KJlacc — https://m.edsoo.ru/42169944
CBETUMOCTB"
124 3Be3/bI TJIaBHOU but6mmorekxa [IOK
[10CJIENOBATEIBHOCTH https://m.edsoo.ru/b3cb766¢
125 BuytpenHee cTpoeHue 3BE3 1. bu6muoteka [JOK




CoBpeMeHHBIE TIPEICTABICHHS O
HpOI/ICXO)K[[eHI/II/I M 3BOJIFOIINHU
ComHiia ¥ 3B€3/1. ITallbl )KU3HA
3BE3]

Muineunsiii [1yte — Hama ["aakTuka.

https://m.edsoo.ru/d09da494

bu6nmoreka [IOK

126 Tunel ranaktuk. YEpHble ABIPHI B https://m.edsoo.ru/7ed10a0a
s/Ipax rajJakTUK
Bcenennas. Pacimupenue

127 Bcenennoii. 3akon Xa606ma. Teopust bubnnorexa [JOK
Bosbiioro B3peiBa. PenukroBoe https://m.edsoo.ru/3dbdf0d2
U3Iy4yeHue

128 Macmrabnas crpykTrypa Beenennoil. Bbu6motreka [JOK
Meraranaktuka https://m.edsoo.ru/ce234633

129 Hepeménnpie nmpobiembl bubnmnoreka HOK
aCTPOHOMUHU https://m.edsoo.ru/d37d9ffe
Du3NYeCKU IPAKTUKYM I10 TEME
"UccnenqoBaHue MarHUTHOTO ITOJIST
MTOCTOSTHHBIX MarHUTOB" HIIH

130 "UccnenoBanre CBOMCTB bu6mmoreka IIOK

dbeppoMarueTuKkoB" uiIn
"UccnenoBanue neiCTBUA
MOCTOSIHHOTO MarHuTa Ha pamMKy ¢
TOKOM"

https://m.edsoo.ru/67361aef

131

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepenue criibl Amnepa ninm
"N3yueHne 3aBUCUMOCTH CHIIBI
AmMriepa OT cuJiIbl TOKa'" NN
"Onpenenenre MarHUTHOM
MHAYKIIMYA HA OCHOBE U3MEPEHHUS

but6mmorekxa [IOK
https://m.edsoo.ru/fcae91e9




cuibl Ammepa"

Pu3n4eCcKui IPAKTUKYM 110 TEME
"UccnenoBanue ABJICHUA

132 3JIEKTPOMArHUTHON MHIYKIIUHU'" WIIH https://m.edsoo.ru/c36658da
"OnpeneneHne HHIYKINA
BUXPEBOTO MAarHUTHOTO TOJIs"
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue SBICHUS Butnorexa LIOK

133 cavonmaykum” wuit "COopia https://m.eds0o.ru/b8fb6391
MOJICIIN AJIEKTPOMArHUTHOTO
reseparopa"
Pu3n4eCcKuil IPAKTUKYM 110 TEME

134 "N3mepenue neproa CBOOOTHBIX bu6nmorexa LIOK
KOJIEOAaHUI HUTSHOTO U MPYKUHHOTO https://m.edsoo.ru/5d159d35
MasTHUKOB"
DuU3NYECKU MPAKTUKYM 10 TEME Butmorexa LIOK

135 "lpeobpasopaiiie SHepriit b https://m.edsoo.ru/a28026bd
NpY>KUHHOM MasiTHUKE"
Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa
4yepe3 MoCIeIOBATEIHHO BuGnmorexa LIOK

136 coenunCrnbie koHeHCaTOp, https://m.eds00.ru/89dc2d90
KaTyIIKY U pe3ucTop’ uin
"HccnenoBanue paboThl HICTOUHUKOB
CBE€Ta B LIETIH NIEPEMEHHOI0 TOKa"
Pu3nYecKuil TPAKTUKYM 110 TEME Bu6morexa LIOK

137 MsyrIeitie MapameTpob 3ByKoBoit https://m.edsoo.ru/b100661a
BOJIHBI"

138 DuU3NYECKUi MPAKTUKYM 10 TEME bubnuoteka [JOK




"U3mepenue nokazarens
MIPEJIOMJIEHUS CTEKJIa" WIn
"Tlony4yenue n300pa>keHHs B
CUCTEME U3 IIJIOCKOTO 3epKajia U
JTUH3BL"

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

139

DuU3nYECKU MPAKTUKYM 10 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSTHUS OT BEUIECTBA
(Ha mpuMepe KUJKHUX JIUH3)" Win
"3mepenne pOKyCHOTO pacCTOSTHHS
paccerBaronuX JUH3"

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

140

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habmonenue nudpakmmu,
UHTEp(EPEHINH U MOJIIPU3ALUU
ceera"

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

141

Du3nUeCKU IPAKTUKYM I10 TEME
"Onpenenenyre UMIyJIbCa U SHEPTUU
PENSTUBUCTCKUX YacTHULl (110
¢dororpadusM TPEKOB 3apsKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"

bu6mmoreka IIOK
https://m.edsoo.ru/63756c47

142

Pu3NYeCcKUuil IPAKTUKYM I10 TEME
"N3mepenne nocrossHHOM [1nanka Ha
OCHOBE HMCCJIEJOBAHUS
dotorpdexra" nnm "Uccnenopanme
3aBUCUMOCTH CHJIBI TOKA 4epe3
CBETOJIMOJI OT HaIpsHKEHUA"

but6mmoreka [IOK
https://m.edsoo.ru/eb916182

143

Pu3NYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue criekTpa
Pa3peKEeHHOT0 aTOMapHOIO

but6mmoreka [IOK
https://m.edsoo.ru/ec651eb8




144

145

146

147

BOJIOpO/Ia U U3MEPEHHUE TIOCTOSHHON
Pun6epra"

DuU3nYeCcKui MPAKTUKYM 10 TEME
"UccnenoBanue paguoakKTUBHOTO

¢ oHa C UCTIOJIB30BAaHUEM
nozumerpa win "N3yuenue
[IOTJIOLIEHUS OEeTa-4aCTHI]
amoMuHueM"

®u3NUecKuil ITPAKTUKYM I10 TEME
"HaGnromeuus 38€31H0r0 Heba
HEBOOPYKEHHBIM I'JIa30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUN JIJIS1 ONIPEACIICHUS
MOJIOKEHHUS HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moiaymapus u
apkue 3B€3ab1" unu "Habmoienus B
teneckon JIyHbl, MIaHer,
TYMaHHOCTEHN U 3BE3IHBIX
CKoIIeHui"

O0o001IcHNE U CHCTEMAaTH3aIINs
3HaHuil. Posib pu3uKK 1 acTpoHOMHH
B DKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLIMATLHON U
ATUYECKOH chepax NesTeTbHOCTH
YyeJioBeKa

O0o001IcHNEe U CHCTEMATH3aIINS

3HaHuil. Posb 1 MecTo ¢pusnku u
aCTPOHOMHUHU B COBPEMEHHOU

bu6nmoreka [IOK
https://m.edsoo.ru/c3dabebe

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

bu6nunorexa LIOK
https://m.edsoo.ru/ad6ddeed

bubnunorexa LIOK
https://m.edsoo.ru/18f19f7¢




HAy4YHOU KapTUHE MHpa

O00011eHUE U CUCTEMATU3 AL

3HaHui. Ponb pusmdeckoit Teopuu B

(dbopMUPOBAHUU TIPEJICTABICHUN O
buznyecKoil KapTuHe MHUpa, MECTO

bu6nmoreka [IOK

148 (bU3UYECKON KapTUHBI MUPA B https://m.edsoo.ru/e7d400f4
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX
MPEJCTABICHUI O IPUPOJE
149 O00011IeHNE U CUCTEMATH3AIMS bu6nmorexa LIOK
3HaHui mo teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o001IeHre U CUCTEMaTH3 AL bubnnorexa [JOK
3HaHui mo teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O00011eHNEe U CUCTEMATU3 AL bu6mmoteka IIOK
3HaHu# 1o Teme "JluHamuka" https://m.edsoo.ru/2dfbafcS
O06o0mIeHre U cucTeMaTr3aIus
152 3H&1HI/II;II o TeMe "CtaTHnka Tll-alepzloro bubmorexa HOK
" https://m.edsoo.ru/3cca482e
Telna
O06o0mIeHre U cucTeMaTH3aIus
153 3H&1HI/II;II mo Teme "3aKOHBI ) bubmmorexa LIOK
" https://m.edsoo.ru/32a4d1a0
COXPAaHEHHUS B MEXaHHUKE
O00011eHNe U CUCTEMATU3 AL
3HaHu# 110 Teme "OCHOBBI but6mmoreka [IOK
154 .
MOJIEKYJIIPHO-KUHETUYECKON https://m.edsoo.ru/ed440ca8
Teopun"
O606HjeHHe A CUCTEMAaTHU3aLIS BuGnmorexa LIOK
155 3HaHui 1o Teme "TepMoIuHaMuUKa.

TenmoBbie MaIUHEL"

https://m.edsoo.ru/c63f7¢c10




O00011eHNE U cCUCTEMATU3ALIIS
3HaHUU 110 TeMe "ArperaTHble

bubnunorexa LIOK

156
cocTosiHus Bemectsa. Ma3oBrle https://m.edsoo.ru/1d36b5b1
nepexopl"”
O00011eHrEe U cCUCTEMAaTU3ALIIS
bu6nmoreka [IOK
157 3HAHUH 110 TeMe "DIIEKTPHUUECKOE
oe” P https://m.edsoo.ru/3bf0def9
I10JI
O00011IeHNE U CUCTEMATH3AIUS
bubmuoreka [{OK
158 3HaHuH 110 Teme "IlocTosTHHBII
SIeKTpHHECKHH TOK" https://m.edsoo.ru/71453ee6
O0001IeHNE U CHCTEMATH3AIUS Eu LOK
NOJINOTEKA
159 3gaHui 110 Teme "ToKU B pa3InyHbIX
cpenax” P https://m.edsoo.ru/3d40077a
160 O00011eHNEe U CUCTEMATU3 AL bu6mmoteka IIOK
3HaHu# 110 Teme "MaruurtHoe moJe" https://m.edsoo.ru/3b4c06ae
PesepBHsiit ypok. O60011IeHNE U BuG 110K
HOIHOoTEKA
161 cucTeMaTHu3alus 3HaHUH 110 TEME
" eKTpOMATHITHAS HHIYKIA" https://m.edsoo.ru/053e2248
PesepBHrlit ypok. O6001IeHNE U BuG 110K
HOIHOoTEKA
162 cucTeMaTHu3alus 3HaHUH 110 TeEME
"Mexamaeckie koneOamis" https://m.edsoo.ru/d6310bfd
Peseprubriit ypok. O6001eHIE U Eub 110K
noInoTeKa
163 CUCTEMATH3AINA 3HAHUH 110 TEME
" HeKTpOMATHHTHEIE KoebanHA" https://m.edsoo.ru/5e2bb83d
Peseprubriit ypok. O6001eHIE 1
164 CHCTeMaTH3alus 3HaHUH 110 TeMe but6mmorekxa [IOK

"MexaHudeckue u
3JIEKTPOMArHUTHBIE BOJTHBI"

https://m.edsoo.ru/96a7a2dd




PesepBHbIil ypok. O0001ICHNE 1

bu6nmoreka [IOK

165 i 1
CHETCMATHIALI SHATIHI TO TEME https://m.edsoo.ru/52ad1603
Onrtuka
P I . 0000
€3epBHBIN YPOK 0 ?leHHe 5 BuGmorexa LIOK
166 cHCTEMATHU3aIUs 3HAHUH [10 TEME 1
https://m.edsoo.ru/Sbec1c65
"OcuoBsl CTO"
PesepBHeIit ypok. O600IICHHE 1
167 CHUCTEMaTU3alMsI 3HAHUH 110 TEME 1 bu6nmorexa LIOK
"KopnyckynsipHO-BOITHOBOM https://m.edsoo.ru/f7¢59d38
ayanusm"
o | ot St |
" 4 | https://m.edsoo.ru/1£511654
du3uka aroma
PeseprubIit ypok. O60011eHIE U
169 CHCTEeMaTH3alMs 3HaHUH 110 TeMe | bu6mmoreka IIOK
"®u3rka aTOMHOTO A1pa U https://m.edsoo.ru/905¢c5ce0
AJIEMEHTApHBIX YacTuIl"
110 | commemmmminnon st o v ! BuGnoexa LIOK
° B ! https://m.edsoo.ru/2bffb94c
DneMeHTbl aCTPOPUZUKH
OBIIEE KOJIMYECTBO HACOB I10 170 16

[NPOT'PAMME







MMPOBEPSEMBIE TPEBOBAHMSI K PE3YJIBTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
NPoOBEPSIEMOr0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBaTh HAa MpUMEpaxX pojib U MeCTO (HU3MKUA B (HOPMUPOBAHHUU
COBPEMEHHON HAYYHOW KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHH, B IPAKTUYECKOU JEATEIbHOCTH JIIOAEH

10.2

10.3

10.4

10.5

Y4uThIBaTh TPAHUIBI TPUMEHEHHUS HM3YYEHHBIX (PH3UYECKUX MOJCIICH:
MaTepHaibHasi TOUKa, HHePIHaIbHasg CUCTeMa OTCUETa, aOCOITIOTHO TBEPIOE
TEJIO, UJICAIBHBIN ra3; MOJEIU CTPOCHUS ra30B, JKUIAKOCTENW U TBEPABIX TEll,
TOYCYHBIN AICKTPUICCKUH 3apsl — MPU pelIcHUH (PU3UYSCKUX 3a71a4

Pacrnio3HaBaTh pu3uueckue siBieHus (IpoLecchl) U OOBACHATh UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJIPHO-KHHETUYECKOM TEOpPUH  CTPOEHUs
BEIIECTBA M OJCKTPOJMHAMHKH: PAaBHOMEPHOE H paBHOYCKOPEHHOE
NpSIMOJIMHEHHOE [IBUKCHHE, CBOOOIHOE TAaJAeHHE TeN, MABIKEHHE II0
OKPY)KHOCTH, HWHEpIHSA, B3auMmojeiictBue Ten; auddysus, OpoyHOBCKOE
JBIDKEHUE, CTPOEHHUE KHUJKOCTEH U TBEPABIX Tel, U3MEHEHUue oO0béma Tel
OpU HarpeBaHUM (OXJIAXKJEHHM), TEIJIOBOE paBHOBECHE, MCIApEHHUE,
KOHJIeHCallUs, IJIaBJIeHHe, KPUCTAJUIN3aLus, KUIIEHHE, BIAXKHOCTh BO3/1yXa,
HOBBIIIIEHHUE JIABJICHUS I'a3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYE, CBA3b
MEX]y apaMeTpaMH COCTOSHUS raza B H30IpOLEccax; JIEKTpU3alus Tell,
B3aMMO/ICVICTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JBIM)KEHHUE, UCHOJb3Ys (PU3MUECKUE BEINUYMHBI:
KOOPJAMHATA, IYTh, IEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa,
UMIIYJIbC ~ TeJla, KUHETUYEeCKas DHEpPrus, IOTCHIUaIbHAsA JHEPIHUs,
MexaHuuyeckas paldoTa, MeXaHWYecKas MOILIHOCTh; NPU OMNHMCAHUU
MIPaBWJIBHO TPAaKTOBAaTh (PM3NYECKUN CMBICI HCHOJIb3YEMbIX BEIMYMH, HUX
0003HaYeHMs] W EIWHUIBI, HaXOAWUTb (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
(GuU3HYECKYIO BEIMYUHY C APYTUMU BEIUYUHAMU

OnuceiBaTh M3Y4YEHHBIE TEIJIOBBIE CBOMCTBA TE€JI M TEIJIOBBIE SIBICHUS,
UCTIONB3Ys (PU3UYECKUE BEIIMYMHBIL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYeCKast SHEPTHUs Xa0THYECKOTO JIBIDKECHUSI MOJIEKYII,
CpPEIHEKBaJ[paTUYHAsI ~ CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TETUIOTHI,
BHYTPEHHSISI dHEprus, padbora raza, K0P UIMEHT IOJIe3HOTO JACHCTBUS
TETJIOBOTO JBUTATEIIS, TIPU OMKUCAHUM MPABWIHHO TPAKTOBATH (DU3UUECKUIA
CMBICTT UCHOJB3YEMBIX BEITHYMH, UX OOO3HAYCHUS M €IUHUIIBI, HAXOIUTh
dbopMyIbl, CBS3BIBAIONIME JAaHHYIO (DU3MYECKYI0 BEIMYUHY C JPYTHMH
BEITMYMHAM

10.6

OnuceiBaTh ~ M3YYEHHbIE  JJIGKTPUYECKHE  CBOWCTBAa  BeElIeCTBAa U
AIIEKTPUUYECKHUE SIBIEHUS (TIPOLECCHI), UCHOIb3Yd (PU3MUECKUE BEIUUYMHBI:




10.7

ANEKTPUYECKUN 3apsill, DJEKTPUYECKOE TMOoJie, HaNpsLKEHHOCTh IO,
MOTEHIIKAN, Pa3HOCTh MOTEHIIMAJIOB; P ONKMCAHUU MPABUIBHO TPAKTOBATh
(bu3HYECKUN CMBICIT UCTIONIb3YyEeMbIX BEIMYUH, UX 0003HAUCHUS U €IUHUIIbI;
yKa3bIBaTh (DOpPMYJIbI, CBA3BIBAIOIIME JNAaHHYIO (U3MYECKYI0 BEIUMYHUHY C
JIPYTMMU BETUUMHAMU

aHATM3UPOBATh (PU3UYECKHE MPOLECCHI U SBICHUS, HCIIONB3Ys (PU3HUYECKHE
3aKOHbl M MPUHIUIIBI: 3aKOH BceMupHoro tsarorenus, I, II u III 3akonsl
HploTOHa, 3aKOH COXpaHEHUs MEXaHWYECKOW IHEpPrHH, 3aKOH COXpPaHEHUS
UMITyJIbCa, MPUHLMUI  CYNEPHO3UIUH CHJI, MPUHIUI PABHOIPABHS
MHEPLUUATBHBIX CHUCTEM OTCYETa; MOJEKYISIPHO-KMHETUUYECKYIO TEOPHIO
CTPOEHMSI BEIIECTBA, IA30BbIE 3aKOHbBI, CBA3b CPEIHEH KUHETHUECKOMN
SHEPTUU TEIUIOBOTO JIBWKEHHS MOJIEKYN C aOCOJIIOTHOW TeMIepaTypoH,
NEPBBIH 3aKOH TEPMOJUMHAMHMKHU; 3aKOH COXPAHEHMS 3JIEKTPUYECKOTO
3apsaa, 3akoH KyioHa; mpu 3TOM pa3iauyarh CIOBECHYHO (DOPMYIHPOBKY
3aKOHAa, €r0 MaTEMaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUIbI, 00JIaCTH)
MPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC TMPHHLMIBI JEHCTBUS MAIIWH, NPUOOPOB U
TEXHUYECKUX  YCTPOWMCTB;  pa3iuyarh YCIOBHS HMX  0€30MacHOTO
HCIIOJIb30BaHNUs B [IOBCETHEBHOW KU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU |
MponecCoOB C UCIIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX I/ISMepeHHfI; IIpu 5TOM
dbopmynupoBarh npobiemMy (3a1a4dy) U TUIOTE3y YY4EOHOTO IKCIIEPUMEHTA,
coOuparh YCTAaHOBKY M3 IMPEIJIOKEHHOTO 000PYI0BaHUS, TIPOBOJIUTE OIIBIT
U GOPMYIIMPOBATH BHIBOJIBI

10.10

10.11

10.12

10.13

10.14

OcymiecTBIATh NpsIMblE M KOCBEHHbIE M3MEpeHHs (PU3NYECKHX BEJIHYUH,
IIpU 3TOM BBIOMPATh ONTHMAJbHBIA CHOCOO HM3MEPEHUS U HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHNUN

HccnenoBaTh 3aBUCHMOCTH  MEXAY (PU3UYECKUMH  BEIMYMHAMH  C
WCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpPU STOM KOHCTPYHMPOBATh
YCTaHOBKY, (DUKCHpOBATh  pe3ylbTaThl MOJYyYEHHOM  3aBUCHUMOCTHU
(GU3HMYECKUX BEIWYMH B BHJE TAaOMUIl U TpaduKOB, J€JIaTh BBIBOJIBI I10
pe3ynbTaTam UCCIIeIOBaHUS

CobmoiaTh mpaBmiia 0€30MacHOro TpyAa MpU MPOBEICHUN UCCIETOBAHHHN B
pamMKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEI0BaTENbCKOW U
MPOEKTHOH AESITEeNFHOCTU C HCIOIh30BAaHUEM U3MEPUTENBHBIX YCTPONCTB U
1a00paTOPHOTO 00OPYIOBAHUS

Pemarp pacuérHbie 3amauu C SIBHO 3aJlaHHOW (PU3MYECKOW MOJENbIo,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPUHIIUITBI; HA OCHOBE aHAIN3a yCIOBHS
3aau BBIOMPATh (PU3UYECKYI0 MOJAEINb, BBIICIATh (PU3HUECKUE BETUYHHBI
U QopMynbl, HEOOXOAMMBIE ISl €€ pEelIeHHUs, MPOBOJUTH PaCUEThl U
OIICHUBATH PEATHHOCTh MOJYUYEHHOTO 3HAYCHHS (PU3HUECKOU BEIIMUHNHBI

Peniate Ka4C€CTBCHHBIC 3aga4u: BBICTpanBaTb JJOTHYCCKH
HCIMIPOTUBOPCUUBYIO IICIIOYKY paCCY)K,Z[CHI/Iﬁ C OHOpOfI Ha HW3YYCHHBIC




3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/I‘ICCKI/IG SABJICHUA

10.15

Hcnonb3oBaTe  HpU  pelleHMH  y4eOHBIX  3aJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTUM I TOMCKA, CTPYKTYPUPOBAHUS,
UHTEPIpETallud ¥ TPEICTaBICHUS Y4eOHOH M  HAayYHO-NOIMYJISIPHON
uHpOpMAaLMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPHUTHYECKH
aHAJTM3UPOBAThH MOJTy4yaeMylo HH(POPMAITUIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIA/Ia POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHUE TIPOIIECCOB OKPYXKAIOMIETO MHpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUHN

Hcnonp30BaTh TEOpETUYECKHUE 3HAHUS 1O (DU3KMKE B IMOBCEIHEBHOW XU3HU
s obOecrieueHrss 0€30MACHOCTH TIPH  OOpalleHHH C MpUOOpaMH |
TEXHUYECKUMHU YCTPOMCTBAMU, JUISI COXPAHEHUS 3I0POBbS M COOJIIOICHUS
HOPM 5KOJIOTUYECKOTO TOBEICHUS B OKPYXKAIOIIEH cperie

PaGorarp B rpymme C BBINIOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIIbI, PAIMOHATIBHO PACIPEACIATh 00SI3aHHOCTH H
IUIAHUPOBATh JICATEIBHOCTh B HECTAaHIAPTHBIX CHUTYalMsSX, aJCKBaTHO
OLICHUBATh BKJIAQJ K&KIOTO W3 YYAaCTHUKOB TPYIIbI B PCIICHHE
paccMaTpuBaeMoid MPoOIIeMbI

11 KUIIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

11.1

11.2

11.3

IIpoBepsiemble NpeMeTHBIE Pe3yabTAThl 0CBOEHHS] OCHOBHOM
0o0pa3oBaTeIbLHOW NPOrPaMMbl CpeIHero 001ero 00pa3oBaHus

JleMoHCTpHpOBaTh Ha MpUMEPAX poJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHON HAYYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
U TEXHOJOTHH, B MPAKTUYECKOW JEATEIbHOCTU JIOACH, LEIOCTHOCTh W
€IMHCTBO (PU3NYECKON KapTUHBI MUpa

Y4uThIBaTh TPAHHUIBI NPUMEHEHUS W3YYEHHBIX (U3UUECKUX MOJENei:
TOYEYHBIN JIJIEKTPUYECKUHN 3apsf, sAepHas MOJENIb aToMa, HYKJIOHHAs
MO/JIeJIb ATOMHOTO sJIpa MPpHU pelIeHNH (PU3NUECKHX 3a]a4

Pacrnio3HaBaTh u3uveckue sBICHUs (MPOLECCHI) U OOBACHITh UX Ha OCHOBE
3aKOHOB  QJIGKTPOJMHAMUKHA ¥ KBAaHTOBOW (DU3UKU: DIIEKTpUYECKas
MPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE JICHCTBUS
TOKa, B3aWMOJICHCTBHE MAarHUTOB, SJIEKTPOMArHUTHAsT WHAYKIUS, JICHCTBHE
MarHUTHOTO TIOJS Ha MPOBOJAHUK C TOKOM U JBMOKYIIUICS 3aps,
3JIEKTPOMArHUTHBIC KoJIeOaHus u BOJTHBEI, PSIMOJTMHEHHOE
pacnpoCTpaHeHHE CBETa, OTPaKEHHE, MpeNOMIICHHE, HWHTepdepeH s,
TU(PaKIUs U MOJIIPU3AIAs CBETa, JUCIIEPCUST CBETa, (POTOIICKTPUUCCKUI
s dekt (porodddexT), cBETOBOE TaBiIeHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aroMa  BOJOPOJA,  CCTECTBCHHAas M  HCKYCCTBEHHAs




pPaanoOaKTUBHOCTDb

11.4

OnwuceBaTh U3yYEHHBIC CBOWMCTBA BEIIECTBA (DJICKTPUYECKHE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh Ppa3IMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SIBICHUS  (IIPOIECCHI), HCIONB3YS  (pU3MUECKue
BEJIMYMHBI: JICKTPUICCKUI 3apsif], CHIa TOKa, SJICKTPUUECKOE HANPSDKEHUE,
ANEKTPUYECKOE COMPOTUBIICHHE, pa3HOCTh noTeHnuanos, JJC, pabora
TOKAa, WHIYKIMS MarHUTHOTO Tojis, cuia Awmmepa, cwia JlopeHia,
WHJIYKTUBHOCTD KATYIIKH, SHEPTHS 3JIEKTPUYECKOTO U MarHUTHOTO TIOJICH,
NEPUOJl U YacToTa KOJICOAHWH B KOJICOATEIBHOM KOHTYpE, 3apsii W Cuja
TOKAa B TIPOIECCE TapMOHMYECKHX O3JCKTPOMAarHUTHBIX KOJICOaHHH,
(GOKyCHOE pacCTOsSHHE U ONTHUYeCKas Cujia JUH3bI, [P ONUCAHHUH
MMpaBUJIbHO TPAKTOBATb @HSHHGCKHﬁ CMBICJI HCIIOJIb3YCMBIX BCIWYHUH, HUX
0003HAUEHHsI W EIMHHIIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(GU3NYECKYIO BEJIMYUHY C APYTUMU BEJIUYUHAMU

11.5

OnuceiBaTh HM3y4YEHHBbIE KBAHTOBBIC SIBICHHS M MPOIECCHI, HCIOIb3Ys
(du3HYecKrue BEITUYHHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJH, JIJIMHA BOJHBI
M YacToTa CBETa, SHEPrUs M HMITYyJIbC (POTOHA, MEpPHOA IOJIypacraja,
SHEPrUsi CBS3M ATOMHBIX fJI€p; MPU ONMUCAHUU MPABUIBLHO TPAKTOBATH
(UBUYECKUN CMBICI UCTIONB3YEMBIX BEIMYHMH, MX 0003HAUCHUS U €IUHULIBI;
yKa3bIBaTh (DOPMYIIbI, CBA3BIBAIOIIME TaHHYIO (U3UYECKYIO BEIHUYUHY C
JPYTMMH BETUYMHAMU, BBIUUCIISITH 3HaUeHNE (PU3UYECKON BETUUHHBI

11.6

11.7

11.8

AHanu3upoBath (U3NYECKHUE MPOLECCH U SIBICHUS, HCIIONB3Ys (pU3HUECcCKue
3aKOHBl M NPUHLUIBLI: 3akoH OMa, 3aKOHbI [OCJIEIO0BAaTEIbHOTO U
HapajIeJIbHOTO COEAMHEHUs IPOBOJHUKOB, 3aKoH Jlxoynsa — JIeHna, 3aKkoH
AIIEKTPOMAarHUTHOW MHAYKLHWHU, 3aKOH NPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHBbI OTPAKEHUS CBETA, 3aKOHBI NPEJIOMIICHUS CBETa, YpPaBHEHUE
OnHmTeiiHa 11 QoTtosddexTa, 3aKOH COXpPaHEHUs DSHEPruH, 3aKOH
COXpaHEHHUs MMITYJIbCA, 3aKOH COXPAHEHUs JJIEKTPUUYECKOTO 3apsia, 3aKOH
COXpPaHEHMsI MacCOBOIO 4HCla, MOCTyNaTel bopa, 3aKkOH pajgnOaKTHBHOIO
pacnaza; Mpu 3TOM pas3IuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BbIpaXXEHHWE M ycjoBusl  (TpaHMIbI,  oO1acTh)
MPUMEHUMOCTH

OmnpenensaTs HampaBlI€HUE BEKTOpPa MHAYKUUHW MarHUTHOTO  TOJIS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHia

Ctpouth M OMUCHIBaTh H300pakeHHE, CO37aBacMOE IJIOCKHM 3€pKajoM,
TOHKOM JTUH30U

11.9

BrimmonsaTe OKCIICPUMCHTBI II0 HCCICAOBAHHUIO (I)I/I3I/I‘ICCKI/IX SIBJICHUA U
MponecCOB C UCITOJB30BAHUEM ITPAMBIX H KOCBEHHBIX I/ISMepeHHI;'I; IIpH 5TOM
dbopmynupoBath npobieMy (3a1ady) U THUIOTE3y YIEOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000pYyI0BaHUS, TPOBOJUTE OMBIT
1 (GOPMYIUPOBATH BBHIBOJIBI

11.10

OcymiecTBIsITh MpsiMble M KOCBEHHBIE HM3MEpPEHUS (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMPATh ONTHMAJIBHBIA CHOCOO HM3MEpPEHUsT U HUCIOJIb30BaTh




U3BECTHBIE METO/IbI OLIEHKH IOTPEIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCHMOCTH  (DM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
OpSAMBIX U3MEPEHUH; MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHUPOBAThH
pe3ybTaThl TOJIYYEHHONW 3aBUCUMOCTH (U3WYECKUX BEIMYMH B BHUJE
TaOIuI U TPaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIeIOBAHUS

Cobmoath mpaBuiia 0€30MaCHOTO TPYy/a P MPOBEACHUH UCCIICIOBAHUIT B
paMKax  y4eOHOTrO  JKCIEpPUMEHTa, Y4eOHO-HCCIICIOBATEILCKOW  H
HpOCKTHOf/’I ACATCIBHOCTH C UCIIO0JIb30BAHUECM U3MCPUTCIILHBIX YCTpOﬁCTB u
1ab0paTopHOTrO 000PYIOBaAHUS

Pemate pacuérHble 3aaud ¢ SBHO 3aJaHHON (DU3MYECKON MOJEIbIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHIIMIIBI; HA OCHOBE aHAJIM3a YCIOBUS
3a/1a4u BHIOMPATh (PU3UYECKYIO MOJCIb, BBIICIATh (PU3MUECKHE BEITUYHHBI
U QopMynbl, HEOOXOAWMBIE ISl €€ pelIeHHUs, MPOBOAUTH PAcu€Thl U
OIICHUBATh PEATLHOCTh IMOJIYYCHHOTO 3HAYCHHSI (PHU3UICCKON BEITHUNHBI

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTPAanBaTb JJOIT'M4YCCKHU
HCIMIPOTUBOPCUUBYHO ILICIIOYKY paCCY)KI[CHI/Iﬁ C OHOpOfI Ha H3YYCHHBIC
3daKOHBbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘IGCKI/IG SABJICHUA

Hcnonb3oBaTh  HpU  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJOTMM U1 IOMCKa,  CTPYKTYPUPOBAHUS,
UHTEpIpeTallud ¥ [peJICTaBlIeHUs] Y4eOHOH M  Hay4yHO-IOIMYJISIPHOM
uHpOpMaLlUY, MOJYYEHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATh MOJIy4yaeMyl0 HH()OpMaLUIO

OOBSICHATh MNPUHLUMUIBI JEHCTBUS MAIUH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3nuyaTh YyCIOBHS UX O€30MacHOr0 WCMOJIb30BAaHUS B
MOBCEIHEBHON KU3HU

11.17

[TpuBOIUTE IPUMEPHI BKIIAJIa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HayKu, B OOBSCHEHUE NPOLECCOB OKPYKAIOLIEr0 MHUpPA, B
pa3BUTHE TEXHUKU U TEXHOIOTUN

11.18

Hcnonp30BaTh TEOpETUUECKHE 3HAHUS MO (U3UKE B MOBCEIHEBHOM >KM3HU
uist  obecrieyeHust Oe3omacHOCTM Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKHMHU YCTPOMCTBaMU, JUISI COXPAHEHUS 3I0POBbS U COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 MOBEICHUS B OKPYXKAIOLIEH cpee

11.19

PaGorate B rpymnme C BBIINOJHEHHEM pA3IUYHBIX COIMATIBHBIX PpOJIEH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAlMOHATIBHO PACIIPEACIIATh 00S3aHHOCTU U
IJIAaHUPOBATE JACATCIBHOCTh B HECTAHJAAPTHBIX CUTyallMAX, aACKBATHO
OLCHMBAThb BKJIaJ KaXJAO0ro M3 YYACTHUKOB TIPYIIblI B PCIICHHUC
paccMaTpuBaeMOi TPOOIIEMBI




ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon Koxa npoBepsiemoro

pa3aejia IJIEMEHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITIO3HAHU A

1.1

®uszuka — Hayka o mnpupone. Hayunsle MeTonbl
[IO3HAHUS OKpY’Karolero Mmupa. Ponb skciepumenTa
U TEOpUM B IIpollecC€ IO3HAHUA IIPUPOABL.
DKcrepuMeHT B (pusuke

1.2

MonenupoBanue ¢usuueckux  SBICHUH |
nporeccoB. Haywnple rumote3sl. ®Dusndeckue
3aKOHBl W TEOpUU. [paHUIBl TPUMEHHUMOCTH
¢u3nveckux 3akoHOB. [IpUHIMII COOTBETCTBHAL.
Pomre u w™ecro ¢msuku B opMupoBaHUH
COBPEMEHHOM  HAay4yHOH  KapTHHBI MHpa, B
NPaKTHYECKOH JIESITENbHOCTH JIIOICH

MEXAHUKA
#HH#ParHH#KIHEMATHUKA

2.1.1

Mexanudyeckoe  aBwkeHue.  OTHOCHUTENBHOCTh
MexaHudyeckoro aBmxkeHus. Cucrema oTcuéra.
Tpaexropus

2.1.2

[lepemernienue, CKOpOCTh (CpemHsisi  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepHalIbHOMN
TOYKH, HUX HpOCKIII/II/I Ha OCHU CHUCTCMBbI KOOpI[I/IHaT.
Crno)xeHue mepeMeIeHru U CJI0KEHUE CKOPOCTEH

2.1

2.13

2.14

2.1.5

2.1.6

PaBHOMEpHOE M paBHOYCKOPEHHOE IPSIMOJIMHEWHOE
nBukeHue. ['paduku 3aBUCHMOCTH  KOOpPAMHAT,
CKOpPOCTH, YCKOPEHMs, NYTH HW IEpeMEIICHUS
MaTepHaJIbHOU TOYKU OT BPEMEHH

CBoOoaHOE nmasieHne. Y CKOpeHue cBOOOTHOTO
najicHus

KpuBonuneiinoe JBHKCHHE. PaBHOMepHOE
JIBUOKEHUE MaTEpPUAJIbHOW TOYKM IO OKPYKHOCTH.
YrnoBast CKOpOCTb, JTUHENHHAs CKOpocTh. [lepuon u
yacToTa. L{eHTpocTpeMUTENBHOE YCKOPEHUE

TexHUUeCcKre YCTPOMCTBA: CHUIOMETP, JABUKECHHE
CHApSJIOB, LIEMIHBIE U PEMEHHBIE IIEpeIaun

[IpakTnueckue paboTel. M3mMepeHne MIrHOBEHHOM
ckopocTd. HMccnenoBaHne COOTHOLIEHUS MEXKITY
MyTSAMH, POV ICHHBIMA TEIOM 3a




2.2

IIOCJIEZIOBATEIbHBIE PABHBIE NPOMEXKYTKH BpPEMEHU
IIPU PABHOYCKOPEHHOM JIBWKEHUU C HA4YaJIbHOU
CKOpPOCTbIO, paBHOW Hy0. M3yueHue nBMKEHUS
HIapvKa B BS3KOM >KMAKOCTHU. M3yueHue NBUKEHUS
Tena, OPOIIEHHOTO TOPU30HTATBHO

###Par### INTHAMUKA

2.2.1

222

[Ipuniun  otHocutenbHOCTH ['anmuies.  [lepBsiit
3ak0oH HproTtoHa. lHepruaibHble CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHImMn cyneprno3uiyuy Cuil

223

Bropoii 3akoH HproTOHA U1 MaTEpUAIBHON TOYKH B
unepuuanbHoil cucreme otcuéra (MCO). Tpernit
3akoH HploTOHA [171s1 MaTepHalIbHbIX TOUYEK

224

2.2.5

3aKOH BCEMHUpPHOro TAroTeHus. Cuiia THKECTH.
ITepBas kocMudeckas ckopocTs. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument
Tpenusi. Cuia CONpPOTUBIICHUS TIPU JBIKEHUH Tea
B )KHJIKOCTH HJIU Ta3e

227

2.2.8

229

[TocrynarensHOe W  BpamaTeIbHOE  JIBHKCHUE
a0COIOTHO TBEPAOTO TEa

MOMEHT CHJIbBI OTHOCHUTEIBHO OCH BpalllCHHUS.
[nedo cumel. YcnoBust paBHOBECUS TBEPAOrO TeNa B
HUCoO

TexHu4eckue yCTpONCTBA: MOAIIUITHUKY, ABUKECHUE
HCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka IO HAaKJIOHHOM IUIOCKOCTH MO AEHCTBHEM
HECKOJIBKMX CHJI. MccienoBaHue 3aBUCHUMOCTH CHIT
YOPYTrOCTH, BO3HHUKAIIMX B JAePOpMUPYEMOI
NpYXUHE W PE3MHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccnenoBaHue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLIECHUS

2.3

###Par###3AKOHBI COXPAHEHUN A B MEXAHUKE

2.3.1

232

NMnynsc ~ MarepuanbHOM  TOYKH,  CHCTEMBI
MaTepHalbHBIX TOYEK. MIMIylIbC CHIIBI M U3MEHEHNE
UMITyJIbCa Tella

3akoH coxpaHeHust umiyiabca B MCO. PeaktuBHoe
JIBUKECHHE

233
234

PabGora cunel

MoIIHOCTh CHIBI




235

Kunernyeckass »Heprusi MaTepuUaIbHOW TOYKH.
TeopeMao KUHETUYECKOMN YSHEPTUH

2.3.6

ITorenumanpHas 3Heprus. lloreHuuansHas 3Heprus
yOpyro neopMUPOBAHHOM NPY>XUHBI.
[TorennuanbHast HEPrUs Tesa BOIU3H MOBEPXHOCTH
3emin

2.3.7

2.3.8

[ToreHnuanbHble U HEMOTEHLUANbHBIE cUiIbl. CBA3b
paboOThl HEMOTEHIMAJIBHBIX CHJI C HM3MEHEHUEM
MEXaHUYECKOM HSHEPruM CUCTEMBI Tel. 3aKOH
COXpaHEHMsI MEXaHUYECKON SHEPTUH

Yupyrue u Heynpyrue CTOJIKHOBEHHUS

239

TexHudyeckue  yCTpPOMCTBA:  JABUIKEHUE  PakKeT,
BOJOMET, KOIIEp, IPYKUHHBIA ITUCTOJIET

2.3.10

[TpakTuyeckue padboTsl. M3ydueHue cBs3M CKOPOCTEH
Tel NIpU Heynpyrom ynape. MccinemoBanue cBA3U
paboThl CHJIBI C UW3MEHEHHEM MEXaHMYeCKOU
SHEPIUHU Tea

3.1

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA
##H#Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUN

3.1.1

OcHoBHbIE ITOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM TeopuH. BbpOyHOBCKOE IBUKEHUE.
Hduddysus. Xapakrep ABIKEHUS U B3aUMOICHCTBHS
YaCcTHUL BELIECTBA

3.1.2

3.1.3

Mogenu CTpO€HMs Ta30B, KUIAKOCTEH U TBEPIBIX
TeI U OOBSACHEHHE CBOWCTB BEIIECTBA HA OCHOBE
STHUX MOJIEJIeN

Macca MOJIEKYII. KonuuectBo BEIECTBA.
[TocTostHHast ABoraapo

3.14

TermmoBoe  paBHoBecue. Temmepatypa u €€
n3mepenue. [lkana remneparyp Llenscus

3.1.5

3.1.6

3.1.7

Mopnens mpeansHoro raza. OCHOBHOE ypaBHEHHE
MOHGKyanpHO-KI/IHCTH‘{eCKOfI TECOpHUU HACAIIBHOTO
rasa

AOcomoTHas Temreparypa Kak Mepa cpenHei
KMHETUYECKOM DHEPrUU  TEIUIOBOIO  JIBHXKCHUSA
yactul rasza. [llkama remneparyp KenbBuna

VYpaBuenue Kianeiipona — MenaeneeBa. 3akoH
JlanbTOoHa

["a30BBIC 3aKOHBI. M30MpoIIeCcCHl B HACATFHOM Ta3e ¢
IMOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMa,
n30x0pa, n3odapa




3.2

33

3.1.9

TexHUUYECKHE YCTPOUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[TpakTrueckue pabotsl. M3mMepenne Macchl Bo3ayxa
B KJACCHOW KoMHare. MccnenoBaHue 3aBUCHUMOCTH
MEXIy T[apaMeTpaMu COCTOSIHUSI Pa3peKEHHOTO
rasa

OCHOBbI TEPMOJINMHAMMKNA

3.2.1

TepmonnHamuueckas cucrema. Buyrpennss
SHEPIus TEPMOJANHAMHUYECKOW CUCTEMBI U CHOCOOBI
e€ U3MECHEHUS

322

323

324

3.25

3.2.6

KomnyectBo Temnotsl u  paborta. BuyTpennss
SHEPrusl OJHOATOMHOIO UCAIBLHOIO rasa

Bupl TEeIJIoNepeIaun: TETIONPOBOIHOCTD,
KOHBEKIIMSI, M3JIydeHue. TemnoéMKoCcTh — Tena.
VYnaenpHast  TeIIOEMKOCTH  BellecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPH TEIJIONepeade

[lepBpiii  3akoH TepmoauHamuku. I[lpumeneHue
MEpPBOro 3aKOHAa TEPMOJAMHAMUKH K H30IPOLIEccaM.
I'padmyeckas uHTepIperanus paboThl ra3a

Tenmosrie MAaIlITHbBI. [TpunHIUTIBI JIEUCTBUS
TEINIOBBIX MamuH. IIpeoOpa3oBaHusi JHEPruu B
TEINIOBBIX MamuHaxX. Koadduiuent moae3Horo
nevictBus (nanee — KI1J1) termoBoit Mamuabl. [y
Kapno u ero KII/]

Bropoit 3akoH TepmoauHamuku. HeoOGpatuMocTh
IpOLECCOB B IpuUpone. TeruioBble JBUTaTENH.
DKOJOTHYECKHE MPOOIEMbI TETNIOIHEPTETUKH

3.2.7

TexHu4eckne yCcTpOMCTBA: JBUIATENb BHYTPEHHETO
Cropasusi, ObITOBOI XOJOJUIBHUK, KOHTUIIMOHED

3.2.8

[Tpaktuyeckue paboTbl. M3mepeHue yaenbHOM
TEMJI0EMKOCTH

##H#Par#H##AT'PEI’ATHBIE COCTOSHUMA BEHLIECBA. ®A30BbIE

INEPEXO/IbI

[TapooOpa3zoBanne W KoHaeHcaiws. Vcnapenue wu

3.3.1 KMIIEHHEe. YJenbHas TemioTa mnapooOpa3oBaHUs.
3aBHCUMOCTh TEMIIEPATyPBl KUTICHHUS OT JaBIICHHS
330 AOComIOTHAs U OTHOCUTEIIbHAS BJIAXKHOCTh BO3TyXa.
o Haceprmennsrii map
Teépnoe Ttenmo. Kpucramnuueckue u amopdHbie
3.33 Tena. AHMU30TPONUS CBOWCTB KpuCTaJLIOB. JKuakue
Kkpuctamisl. CoBpeMeHHbIE MaTepHalIbl
334 [InaBnenne W KpucTauIM3anusa. Y aeiabHasl TEmioTa




riaBiieHus. CyOmumanst

3.35 VYpaBHeHHE TEIIOBOTO OajaHca
TexHuueckue YCTpOMCTBA: TUTPOMETP u
136 MICUXPOMETP, KAIOPUMETP, TEXHOJOTUU TOTYyYCHUS
o COBpPEMEHHBIX  MaTepuajlioB, B TOM  YHCIE
HAHOMATEPHAaJIOB, U HAHOTEXHOJIOTUU
337 [Tpaktuyeckne paboTel. M3MepeHue BIIAXKHOCTH
o BO31yXa
4 OJIEKTPOIMHAMUKA
###Par###IJIEKTPOCTATUKA
411 OneKkTpu3anus Tell. JJeKTpudeckuid 3apsg. Jsa
o BHJIa 3JIEKTPHUYCCKUX 3aPsII0B
4.1.2 [IpoBOIHUKY, AUBIIEKTPUKHU U MOTYIIPOBOAHUKU
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
4.14 B3aumopgeiictBue 3apsaaoB. 3akon Kynona
DneKTpuuecKoe ToJie. Hamnpsoxkénnocts
4.1.5 aNeKTpuueckoro mnois. [lpuHuun cynepno3uuuu.
Jluauy HanpsHKEHHOCTH IEKTPUUYECKOTO MO
416 Pabota cUI 3IEKTPOCTATUUECKOTO TIOJIAL.
o IMotennuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOAHMKKM ¥ JOUAJNEKTPUKH B  IMOCTOSHHOM
4.1.7 AIIEKTPUYECKOM nore. Jusnekrpuyeckas
MIPOHUIIAEMOCTh
OnexTpoémkocTb. KonaeHcaTop. DNEKTpPOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCAaTopa. OHEPrus 3apsuKEHHOTOo
KOHJIEHCAaTOpa
TexHuueckue YCTpOMCTBA: AJIEKTPOCKOTI,
419 AIIEKTPOMETP, AIEKTPOCTATUUECKAS 3aIuTa,
o 3a3eMIIEHHE  DJIEKTPONPUOOpPOB,  KOHJEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED
41.10 IIpakTHueckue paboTHL. N3mepenue
o 3IIEKTPOEMKOCTH KOHIEHCATOpa
###Par###ITOCTOSHHBIN DJIEKTPUUYECKHHI TOK. TOKH B PA3JIMYHBIX
CPEJAX
VYcnoBus CYILIECTBOBaHUS MIOCTOSIHHOTO
4.2.1 ANEeKTpruYecKoro Toka. Mcrounnku toka. Cuiia Toxa.
4.2 ITocTosIHHBIM TOK
4.2.2 Hanpsokenue. 3akon Oma jy1s ydacTka nenu
493 DIIEKTpUUECKOE CONIPOTUBJICHHUE. VY nenbHOE
o COIPOTHBJIEHHE BELIECTBA
424 [TocnenoBarenbHOE, napalIeIbHOE, CMELIAHHOE




COCAMHCHUC ITPOBOIHUKOB

4.2.5

4.2.6

PabGoTta »nextpuyeckoro Ttoka. 3akoH Jxoyms —
Jlenna

MOH_[HOCTI) QJICKTPHUYCCKOI'0O TOKa

4.2.7

anekTponBkymas cwia (manee — OJC) wu
BHYTPCHHEE COMPOTUBJICHWE MCTOYHHKA TOKA.
3aKoH Oma s IIOJIHOM (3aMKHYTOH)
anieKkTprueckoi nenu. Kopotkoe 3amMbpIkaHue

4.2.8

429

4.2.10

DJIEKTPOHHAs TPOBOJUMOCTH TBEPIBIX METAJIIOB.
3aBUCUMOCTh  CONpPOTHUBJICHHS  METaUIOB  OT
temriepaTypbl. CBepXIIPOBOIUMOCTh
OnekTpuyeckuii TOK B Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX IMyYKOB

[TomynpoBonuukn. CoOOCTBEHHAass W MPUMECHAs
MIPOBOJIUMOCTh OJIYIPOBOJHUKOB. CBONCTBa p-n
nepexoja. [lomynpoBogHNKOBBIE TPHUOOPHI

4.2.11

4.2.12

4.2.13

4.2.14

DNeKTpUUECKUM TOK B DIIEKTPOIUTAX.
DIIEKTPOIUTHIECKAs JUCCOHMAITUS. DIEKTPOIN3

DJIeKTpUYecKuil TOK B ra3zax. CaMOCTOSITEIbHBIA U
HECAMOCTOSTENIbHBIA  pa3psan. Pasznuunble THnbI
CaMOCTOATENILHOTO pa3psana. Monuus. [1lnazma

TexHuuecKkue ycTpOoNCTBa: amMIepMeETp, BOJIBTMETD,
peocTaT, UICTOYHHMKHU TOKa, 3JIEKTPOHArpeBaTEIIbHbIE
npudopBHl, 3JIEKTPOOCBETUTENbHBIE  MPHOOPHI,
TEPMOMETP CONPOTUBJICHMS, BaKyyMHBIH JHOJ,
TEPMUCTOPbI u (boTOpE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIM JTNOJI, TaJlbBaHUKA

[TpakTnyeckue paboThl. M3ydeHue CMeIIaHHOTo
COEIMHEHUS PE3UCTOPOB.

U3mepenne DOJIC ucrouHMKa TOKa M €ro
BHYTPEHHET O COTIPOTUBIICHUS. Habmonenue
AIIEKTPOIIN3A

11 KUIIACC

Kon
pa3zjiena

4

Koanposepsiemoro
JJIeMeHTa

IIpoBepsiemble 371eMeHThI COAEPKAHNS

SJIEKTPOAMHAMUKA

4.3

###Par#H#MATHUTHOE [1OJIE. 9JIEKTPOMATHUTHAA MHAYKIUA

4.3.1

IlocTostHHEIE MAarHuThbl. B3aumonaelictBue




IIOCTOAHHBIX MAarHuTOB

MaruutHOoe noje. BeKTop MarHMTHOM WHAYKIWH.
IIpunnun cynepno3unmu. JIMHMM  MarHUTHOR

4.32 uHayKIud. KapTrHa JTHHUR MarHATHON MHIYKIIUH
I10JIs1 IOCTOSIHHBIX MarHUTOB
MarnutHoe moJie MpoBOJHUKA ¢ ToOKOM. KapTuna
JUHUI TOJNs JUIMHHOTO MPSIMOTO NPOBOJHHUKA U
433 3aMKHYTOT'O KOJIbIIEBOTO IPOBOJHMKA, KAaTYIIKU C
TokoM. OmeiTr  Opcrena.  BaumopeiictBue
IIPOBOJHHUKOB C TOKOM
434 Cuna Amriepa, €€ MOJyJib U HallpaBJICHUE
Cuna Jlopenua, €€ MoAydb U HalpaBJCHUE.
435 JBr>keHre 3apspKEHHOM 4YacTHIbI B OJTHOPOJHOM
MarHuTHOM noje. Pabota cunisl Jlopenia
4.3.6 SIBneHue 31eKTPOMarHUTHON UHTYKIIUU
437 [ToTok BeKTOpa MarHUTHOW MHIYKLIIUU
4338 OJAC wuHayknuu. 3aKOH  AJIEKTPOMAarHUTHOU
e urayknuu Papajest
Buxpeoe snekrpuueckoe nose. 9JJC uHAyKINU B
4.3.9 IIPOBOJAHMKE, JBUXKYIIEMCS IOCTYNATEIbHO B
OJIHOPOJHOM MarHUTHOM I10JI€
4.3.10 [IpaBuio Jlenna
4311 NunyktuBHOCTh. fIBNieHne camowHaykiuu. J[C
o CaMOMHYKIIUU
4.3.12 OHeprus MarHUTHOTO MOJIS KaTYIIKU C TOKOM
4.3.13 DIIeKTPOMarHuTHOE TOJIe
TexHuueCcKne ycTpoHCTBA: MOCTOSIHHBIE MarHWTHI,
4.3.14 AJIEKTPOMATHUTHI, IEKTPOJBUTATENb, YCKOPUTEIN
AJIEMEHTApHBIX YaCTHIl, UHAYKIIMOHHAS MeYb
[TpakTnyeckue paboTbl. M3yyeHne MarHMTHOTO
I0JIs KaTyIIKU ¢ TokoM. MccnenoBanue nelcTBus
4.3.15 IIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue  sBICHUS  3JIEKTPOMArHUTHOM
WUHIYKIUH

5 KOJIEBAHU A U BOJIHBI
###Par###MEXAHNYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
KonebarenbHas cucrema. CBoOOAHBIE KOJIeOaHMS.
51 5.1.1 I'apmonunueckue konebanus. Ilepuon, wuacroTa,
' amMIuInTya U dasza KoyeOaHui
5.1.2 IIpy>xuHHBINA MagTHUK. MaTeMaTU4eCKUN MassTHUK
5.13 VYpaBHeHue rapMOHUYECKHUX Kosie0aHui.




5.2

Kunemarnueckoeu JUHaAMHUYCCKOC OIIMCAaHUC
K0J1Ie0aTeJIbHOTO JABWXKCHU A

[IpeBpamienye 3HEpruM IOpU TapMOHUYECKUX
Konebanusax. CBs3b  aMIUIUTYABl  KoJeOaHHA

>-1.4 HCXOJHOM BEJIMYMHBI ¢ aMIUTMTYJAaMH KOJeOaHuit
€€ CKOpPOCTU U YCKOPEHMS
KonebarenpHbIi KOHTYD. CBoOogHbie
AIIEKTPOMArHUTHBIE KOJIE0aHHS B  HJICAUIHHOM
5.1.5 KoIe0aTenbHOM  KOHTYype. AHAIOTHUS  MEXIy
MEXaHUYECKUMU u AJIEKTPOMAarHUTHBIMU
konebanusmu. @opmyna Tomcona
516 3aKOH COXpaHEHUs DHEPrUH B  HACAIBHOM
o K0JIcOATETPHOM KOHTYpPE
BreinyxacHHbIE MEXAHUUYECKUE KoJie0aHus.
5.1.7 Pe3onanc. Pe3onancHas kpuBas. BbIHyXIeHHbIE
3JIEKTPOMAarHUTHbBIE KOJIeOaHMs.
518 Ilepemennsblil Tok. CHHYCOUJAIbHBIN TIEPEMEHHBIN
o TOK.
519 MoIHOCTh EPEMEHHOTO TOKA. AMIUIMTYHOE U
o JIEHCTBYIOLIEE 3HAYEHHE CUIIBI TOKA U HAMPSKECHUSI
Tpancpopmarop. IlpousBoiacTBo, nepepada U
notpedieHue NEKTPUYECKON SHEPIUH.
5.1.10 DKOJIOTMYECKHE  PUCKH P NPOU3BOJACTBE
o SJIEKTPHYECKOM SHEPTHH. KynsTypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUU B MOBCEIHEBHOM
KU3ZHU
5111 TexHunueckue YCTPOMCTBA: ceifcmorpad,
o AIIEKTPUYECKUI 3BOHOK, TMHUM dJIEKTpOIepead
IIpakTueckue paboThI. Hccnenosanne
3aBHCUMOCTH IE€PHO/Ia MaJIbIX KoJeOaHUil rpy3a Ha
5.1.12 HUTH OT JJIMHBI HUTM W Maccel TIpy3a.

HccnenoBanue nepeMEHHOTO TOKA B LENU U3
MOCJIEA0BATEIBbHO COEAUHEHHBIX KOHJIEHCATOPA,
KaTyIIKW U pe3ucTopa

#H#HPartHH#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE BOJIHbI

MexaHunueckue BOJTHBI, yCIIOBUS

591 pacnpocTpaHeHusl. [Tepuon. CxopocTb
pacrpocTpaHeHHs | JITMHA BOJHEL. [lonepedynsie u
MIPO/I0JIbHBIE BOJTHBI

590 ###Par####  Uurepdpepenuns u  audpaxmus
MEXaHUYECKUX BOJIH

523 3Byk. CkopocTh 3ByKa. I'poMKocTh 3ByKa. BricoTta




toHa. TemOp 3ByKa

524

525

5.2.6

OJIIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS W3JIYy4CHHUS
JJIEKTPOMATrHUTHBIX BOJIH. B3auMmHas opueHTalys
BeKTOpOB E, B 1 v B 211€KTpOMaruuTHOW BOJIHE B
BAKyyMe

CBolicTBa 3JE€KTPOMAarHUTHBIX BOJIH: OTPa)XCHHE,
MIPEJIOMJIEHUE, NoJIsIpU3anus, mudpaxus,
uHTepdpepeniys. CKOPOCTh  AIEKTPOMArHUTHBIX
BOJIH

[[Ixana »aeKTpoMarHUTHBIX BOJH. [IpumeHeHue
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIHABI paxuocBsi3zu u TEJIEBUICHU.
Pannonokamnus. DIEeKTpOMarHMUTHOE 3arps3HEHUE
OKPYXKAaroIIei cpeibl

5.2.8

TexHuueckue YCTpOMCTBA: MY3BIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3BYKOBas JAMAarHOCTUKAa B
TEXHUKE W MEAMIMHE, pajap, paguoNpUEMHUK,
TeJIeBU30D, aHTeHHa, TesedoH, CBU-neun

53

5.3.1

###Par#H##OIITUKA

[IpsmonuHeitHOe  paclpocTpaHeHHE CBeTa B
onHopoaHou cpeze. Jlyd cBeta

532

OtpakeHue cBeTa. 3aKOHbl OTPaKEHUS CBETa.
[TocTpoenue n300pakeHuii B IIIOCKOM 3€pKae

533

5.34

[Tpenomnenue cBera. 3aKOHBI MIPETOMIICHUS CBETA.
AOGCOIOTHBIN MOKa3aTeab NPeIoMIICHUS

ITonHoe BHyTpeHHee oTpaxeHue. IlpenenpHbIi
YTOJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

5.3.6

5.3.7

5.3.8

5.39

Hucnepcus ceera. ClnoxHbIN cocTaB 0€10ro cBeTa.

[BeT

CoOuparolie ¥ paccerBarolve JUH3bL. ToOHKas
nuH3a. DOKYCHOE pacCTOSHHUE U ONTUYECKas CHJIA
TOHKOM muH3bl. [locTpoeHune wu300paxeHuil B
coOuparomux U pacceuBaromux jauH3ax. opmyna
TOHKOM JIMH3EI. Y BEeJIMUEHHE, TaBaeMOe JTHH30M

Hpeﬂenm NPpUMCHUMOCTH T COMCTqueCKOﬁ
OIITUKH

Wntepdepenius ceta. KorepeHTHbIE HCTOYHHUKH.
VYcnosus HaOIr01eHUs MaKCHUMYMOB u
MUHHUMYMOB B HUHTEPQEpPEHIIMOHHON KapTHUHE OT
JIBYX CHH(a3HBIX KOT€PEHTHBIX UCTOUHUKOB

Hudpakmus cBera. udpakuuoHHas pemeTka.




VYcnoBue HaOMIOACHUS TTIABHBIX MAaKCUMYMOB IPH
NaJcHUM  MOHOXPOMAaTHMYECKOrO0  CBeTa  Ha
JU(PPAaKLUOHHYIO PEIETKY

5.3.10

5.3.11

5.3.12

ITonsipusanus ceera

TexHuueckue YCTPOMCTBA: OYKH, Jyma,
doroanmnapar, MPOEKLIMOHHBIN amnmnapar,
MHUKpPOCKOII, ~TEJECKOI, BOJOKOHHAs ONTHKa,
TudpaKIMOHHAS PEIIETKA, TIOJSPOUT

[IpakTnueckue paboTel. M3mepeHue mokazaTens
MPEJIOMIICHUS. HccnegoBanmne CBOICTB
n3o0pakeHui B auH3ax. HaOmronenue mucnepcuu
CBeTa

RJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'pannns IIPUMEHUMOCTH KJIACCUYECKOU
MexaHuku. [locTynarsl Teopur OTHOCUTEIBHOCTH:
WHBAPUAHTHOCTb MOJYJIS CKOPOCTH CBETa B
BaKyyMe€, IPUHIIMIT OTHOCUTEIbHOCTH DUHILTEITHA

6.2

6.3

OTHOCHUTENBLHOCTD OJIHOBPCMCHHOCTHU.
3&MCI[JI€HI/IG BPEMCHHU U COKpAICHUC OJIMHBI

DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4

Cesi3p  Maccel C DJHEPrMed M HUMIIYJIbCOM
CBOOOJHON 4YacTUIbl. DHEPIusl MOKOsi CBOOOJHOM
JaCTHUIbI

7.1

7.2

KBAHTOBAA ®U3UKA

#iHPar##H#JIEMEHTBI KBAHTOBOM OITTUKU

7.1.1

7.1.2

7.1.3

@®otonbl. dopmyna Ilnanka cBs3M OHEpPruu
¢oToHAa € €ro 4acToToW. ODHEPrusi U HMILYJIbC
¢dboTona

OTtxkpeiTHE U uUccnenoBanue GotodrpdexTta. OnbIThI
A.T'. CroneroBa. 3akoHbl hoTOdPdeKTa

VpaBHenne OiHmTeNHAa 118 QoTodddekra.
«Kpacnas rpanuna» gorosdppekra

7.1.4
7.1.5

Hasnenue ceera. OnbiTel [1.H. JIeGenesa

XUMHYECKOE NelICTBUE CBETA

Texuuueckue yCTpOHCTBa: ($hoTOIeMEHT,
dboTomaTuuk, coHEUHas 6aTtapesi, CBETOIHO]T

CTPOEHUME ATOMA

7.2.1

Mopens aroma Tomcona. OnbiTer Pezepdopaa mo
HCCIIeIOBaHUIO CTpoeHusl aroma. [InanerapHas
MOJ€eJIb aTOMa

7.2.2

IToctynatel bopa. HM3myueHume u moryionieHue




(OTOHOB TIpU TMEPEeXojie aToMa C OAHOTO YPOBHS
SHepruvM Ha apyro. Bupbl cnektpoB. Croektp
YpOBHEH HEPrUM aToMa BOAOPOIa

7.2.3

BosiHOoBBIE CcBOMcTBa yactul. BonHbl ne bpois.
KopmyckynspHo-BomHOBOM nyanmu3m. Judpaxius
AJIEKTPOHOB HA KpHUCTAJLIaX

7.2.4

7.2.5

CrHOHTaHHOE W BBIHY)KJICHHOE  H3IIyYCHHE.
YCTpoiicTBO U IPUHIIMIT Pa0OTHI J1a3epa

TexHuueckrne yCTpOMCTBA: CHEKTPAJbHBIM aHAIU3
(cTIeKTpOCKOIT), JIa3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboThI. Habnronenue
JIMHENYaTOro CIeKTpa

7.3

7.3.1

ATOMHOE APO

Meronsl HaOIOACHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHUIL

7.3.2

OtkpeiTre paguoaktuBHOCTH. ONBITE Pesepdopaa
[0  ONpPEACIICHUIO COCTaBa  PaJUOAKTHBHOTO
m3nydenusi. CpoiictBa anbda-, Oera-, ramma-
u3JIydeHus. BiusHue paqnoakTUBHOCTH Ha KUBbIE
OpraHU3MBI

7.3.3

OtkpeiTHe npoTOHA M HeWTpoHa. HykinonHas
Monenb sjapa lelizenOepra — HMBaHeHko. 3apsin
saapa. MaccoBoe unciio sapa. M30Tonsl

7.3.4

7.3.5

Anbda-pacniaf. DNEKTPOHHBIM W TO3UTPOHHBII
Oeta-pacma. [Namma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacraja

DHeprusi CBA3U HYKJIOHOB B siIpe. SIIepHbBIC CUIIBI.
Jedext maccsl siapa

7.3.6

7.3.7

7.3.8

SAnepHble peakuuu. JleleHUe U CUHTE3 SAEp

Snepusiii  peaktop. TepMOsAIepHBIM  CHUHTE3.
[TpoGieMbl U NMEPCHEKTUBBI SACPHON IHEPrETUKH.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKU

BHCMGHTapHLIe YaCTHUIIBI. OTKpBITI/Ie MMO3UTpPOHA.
CDYHI[aMeHTaJ'IBHBIe B3aUMOICHUCTBUS

7.3.9

TexHuyeckne yCTpOHCTBA: JO3UMETP, Kamepa
Bunscona, siaepHslil peaktop, arToMHas 6ombOa

7.3.10

[Tpaktuyeckue pabotel. MccrnemoBaHue TpeKoB
yacTull (110 roTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qnoro Heba. Co3Bes3nusi, sipkue 3BE3JHI,
IJIaHETHI, UX BUAUMOC IBUKCHUC




8.2

Conneunas cucrema. IlnaHeTsl 3eMHOM TpyIIBIL.
[InaHeThI-TUTaHTBl U MX CIYTHUKHU, KapJIMKOBBIC
wianeTbl. Manble Testa COTHEUYHOU CUCTEMEI

8.3

8.4

Connne, ¢orochepa u armocdepa. ComHeuHas
AKTUBHOCTH

Uctounuk sneprun CosHia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH: Macca,
CBETHUMOCTb, paaunyc, TeMIlepaTypa, 1704
B3aMMOCBsI3b. JlmarpamMmmMa «CreKTpaabHbIN Kiacc —
CBETHUMOCTDY. 3BE3 bl [JIaBHOU
MOCJIENOBATEILHOCTH. 3aBUCHMOCTb «Macca —
CBETHMOCTEY IS 3BE3] IJ1aBHOM
IOCJIEIOBATEIIBHOCTH

#H#Par###BuyTpenHee CTpOCHHE 3BE3I.

CoBpeMEeHHBIE MPEJCTABICHUS O MPOUCXOKICHUI
u 3Bosrrorny CotHIa U 3BE3. DTaIlbl )KU3HHU 3BE3]]

8.7

8.8

Mneunsiii Ilyte — Hama I'anaktuka. CnupanbHas
cTpykrypa ['anakTuku, pacnpenenacHue 3B€37, raza
u neum. llonoxxenne u nBwxeHne ConHuoa B
INanaktuke. [1nockas u chepuyeckas MoJICUCTEMBI
lNayakTuku

Tunbl ramaktuk. PanvoranakTMku W KBas3apbl.
YeEpHblie IBIPHI B SIpax TalaKTHUK

8.9

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bo3pact u pannyc
Bcenennoii, Teopust bosbmoro B3psiBa. Mogaens
«ropsuer Beenennon». PennkroBoe usinyueHue

8.10

MacuirabHast CTPYKTypa Bcenennoi.
MeraranakTuka. Hepeménneie poOIEeMbI
aCTPOHOMUU




ITPOBEPAEMBIE HA EI'D 11O ®U3UKE TPEBOBAHMUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOI OBPA3OBATEJIBHOM ITPOT'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
NpoBePSIeMOro OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CPeHEro 0011ero
TpeOoOBaHMS oOpa3oBaHus

ChopmupoBaHHOCTE YMEHHH pacro3HaBaTh (DU3HUECKUE SIBICHUS

(mporiecchbl) U OOBSACHATH X HA OCHOBE U3yYEHHBIX 3aKOHOB

BJ'IaI[eHI/Ie OCHOBOIIOJararommumMmn (bl/IBI/ILIeCKI/IMI/I INOHATHUAMHU H

BCIIMYNHAMHU, XapAKTCPU3YIOILITUMU (I)I/I3I/I‘leCKI/IC IMpOoICCChI

ChopMHpOBaHHOCTh YMEHHIM TNPUMEHSATh 3aKOHBI KIJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMHUKH,
ANEKTPOJMHAMUKH, KBAaHTOBOH (DM3WKHU I aHaiW3a U OOBSICHCHHS
SIBJICHU MUKPOMHpA, MaKpOMHpa ¥ MeraMupa, pa3jinyaTh YCIOBHS
3 (rpanubl, 006J1aCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOImMi xapaktep (QyHIaMEHTaIbHBIX 3aKOHOB M OTPAaHHYEHHOCTb
WCIIOJIb30BAHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DHU3UYECKHE
MPOLIECChI,  WCTOJB3YyS  OCHOBHBIC  TIOJIOKEHUS,  3aKOHBI H

3aKOHOMCPHOCTH

C(I)OpMI/IpOBaHHOCTL YMCHHA PA3JIM4aTh YCJIOBUA [IPUMCHUMOCTU

Mojieneil PU3NYECKUX TeNl U MPOIECCOB (SBICHUIN)

ChopmupoBaHHOCTh yMEHHUs peuiaTh pacu€THbIe 3a7aud C SBHO
3aJJaHHOM W HESIBHO 3aJaHHOW (hM3MUYECKON MOJAENbI0: HA OCHOBAHHH
aHajM3a YyCJIOBUsS BBIOMpaTh (U3MYECKHE MOCNIH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4u, TPUMEHSITH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
5 U TOCTynaTrhl  (PU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHHs 3a/ay, IPOBOJAUTH PACUYEThl HA
OCHOBAaHWHU WMEIONIUXCS JAHHBIX, AaHAJIU3UPOBATh peE3YyJIbTaThl U
KOPPEKTUPOBAaTh  METOJIbI  peHIeHUusT C  Y4ETOM  TOJTYyYEHHBIX

pe3yabTaTOB

Pemarp xadecTBeHHBIE 3a7aud, TPeOyrOIIMe MPUMEHEHHs 3HAHUN U3
pa3HBIX pa3feNioB IIKOJIHHOTO Kypca (DU3MKH, a TakKe WHTEeTpaliu
6 3HAHUW W3 JIPYTUX TPEIMETOB E€CTECTBEHHOHAYYHOTO  IUKIIA:
BBICTPAMBATh JIOTUYECKYIO IIEMOYKY PACCYy)KIEHUW C ONOpod Ha

HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/I‘-ICCKI/IG SABJICHUSA

7 Bnanenue OCHOBHBIMH METOJaMH Hay4YHOr'o IIO3HAaHM,




UCTOJb3yeMbIMU B (U3UKE: TPOBOIUTH IMPSIMbIEe U KOCBEHHBIC
U3MepeHus: (U3NYECKUX BEIUYMH, BBIOMpAs ONTHUMAIBHBIA CIOCOO
U3MEPEHHS M HCIOJb3Ysl M3BECTHBIC METOJbI OLEHKH MOTPEIIHOCTEH
U3MEpPEHHUH, MPOBOIMTH HCCIEIOBAHUE 3aBUCHMOCTEH (DU3NUECKUX
BEIMYMH C HUCMHOJB30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJTyYeHHbIE PE3YNbTaThl, UCHOIB3YS (U3HUECKHE TEOPHUH, 3aKOHBI U
MOHATHA, ¥ JIeNIaTh BBIBOABI, cOOMIONATh MpaBmiia 0€301MacHoro Tpyaa
IpY TIPOBEACHUH HCCIIEIOBAHUM B paMKaX y4eOHOro 3KCIEpUMEHTa U
y4e0HO-HCCIIEI0BATENbCKOM  ESTEIbHOCTH  C  HCIOJIb30BAaHHEM
UUQGPOBBIX ~ W3MEPUTENBHBIX  YCTPOHCTB W Ja0OpaTOpPHOTO

o0opyoBaHUs

CpopMHUpPOBAaHHOCT, ~ YMEHUW  aHAJIM3UPOBaTH M OIICHUBATH
MOCIeACTBHS OBITOBOM M MPOU3BOJACTBEHHOM J1EATEIHHOCTH YEJIOBEKa,
CBSI3aHHOM C (DM3MUECKUMH IPOILIECCAMU, C TO3HUIHHA 3KOJIOTUYECKON
0€30MacHOCTH; IpeICTaBIECHUN 0 panuoHaILHOM
MPUPOAONONB30BaHUN, A  TakkKe  pPasyMHOM  HCHOJIb30BAaHUHU
JNOCTHKEHUM HAyKd W TEXHOJOTMHM JJs JajnbHEHIIero pa3BUTUA

4eJI0BEUYECKOr0 OOIIECTBA

OBnaneHue pa3nMuHBIMH croco0amMu  paboTel ¢  uHMOpManuen
(U3NYECKOTO  COACpXAaHHUA C  KCIOJB30BAaHHEM  COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJOTHA; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU HOquaeMOﬁ HH(pOpMaI_IHI/I

10

CpopMHUpPOBAaHHOCT, ~ YMEHHMH  TNPUMEHSITH  OCHOBOIIOJIAraIoIINe
ACTPOHOMHUYECKHE TIOHSATHUS, TEOPUUM U 3aKOHbl I aHalu3a U
00BsICHEHUST (PU3UYECKUX MPOIECCOB, MPOMCXOAAIIMX Ha 3BE3NaX, B
3BE3IHBIX CHUCTEMax, B MEXTaJIAKTUYECKON cpeie; JBIKECHUS

HeOeCHBIX TeJ, IBOJIIONNH 3BE31 U Beemennon




INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMBIX HA EI'D 110
PU3UKE

Kon
Kon .
pasaena/r IIpoBepsieMblii 31eMeHT cOepKAHUSA
3J1eMeHTa
eMbl
1 MEXAHUKA
1.1 KMHEMATUKA
111 MexaHn4deckoe JABMOKCHUC. OTHOCHUTEILHOCTD
o MEXAaHUYECKOTo ABMkeHusA. Crucrema orcuéra
MarepuanbHas TOUKa.
E€ pamiryc-BekTop:
F(r)=(xlr) pz ) 2(z)),
TPAaeKTOPILA,
IepeMETICHIIE!
1.1.2 = - — 7 =
= (Av, Ay, Az),
IVTE.
CloKeHIe HE[JE:MEII[EHIIfll
A=A + A
CkopocTb MaTepHUaIbHONU TOUKHU:
. AF .,
v=—0o =T, =[L31_.U1_.U_].
At o T
Ax , ) .
1.1.3 v.=—1| =X/, aHATOTIYHO v, =V,, U.=Z/.
ﬁ.r r_cl :
CloxeHIe CKOpOCTell: o, =0, + 0, -
Brruncnenne nepeMenenys 1 myTu MaTepUaIbHOW TOUKH
IpY IPSIMOJMHEHHOM JIBMXKEHUH BJIOJIb OCH X TI0 Tpa(uKy




3aBHCHUMOCTH Vy(t)
- . Ao ~,
YCKDPEHIIE MAaTEPHAMBHOII TOYIKIL: d = — =u =
At |y o
1.1.4
Au, , , \
a, = =(v,),", aHamorHo a, =(v, ', a.=(v.)
.&I t J L - =4
ar—s0
PaBHOMEpPHOE ITPAMONIMHENHOE IBUKECHHUE:
x(t) = xg + Vpyt
x(1)
X
0
+
1.1.5
%
0x
t
Uy (t) — vo, = const
v
X




)

Ox

const

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE JBUYKEHUE:

x(t)=x,+u, t+ Jé

v(t)=uvu, +at

1.1.6 a,. = const
le - L'l.lx = 2{;"1_ [IJ _Il)
L+
-
HPII ABILKEHINI B O[THOM HAIPABIISHII IIVIE S = _2
CBoOonHOe majeHue. Y CKopeHne CBOOOAHOTO MaACHHUS.
Vi U
g
1.1.7
Yo o
o Xo {-

JIBuxkeHue tena, OpOIIEHHOTO MO YIJIOM 0. K TOPU30HTY:




[.r{f} =X, +U,f=x +tU,cosa-f
1 gt gt

v(E) =y, Ut + 5 =:v.:)+u¢,5.inr;¢-r—T

v (t)=uv, =uv,cosa

{UJ.{IJ =y, +g I =y,sino— g

g,=0
g, =—g= const

1.1.8

Kpuonunerinoe npuxenue. J[B>keHue MaTepuaibHOM
TOYKH T10 OKPYKHOCTH.
VYrIi0Bas ¥ TMHENHHAas CKOPOCTh TOYKH:

v = wR

wR

HpI/I PaBHOMCPHOM JABUKCHUU TOYKH 11O OKPYKHOCTH

_27'[_2
w= = 4]

2




27
. LleHTpoCcTpeMUTENBHOE YCKOPEHNUE TOUKHU:
v? 5
Ay F = w“R
a
e
R
v
2
0]
2
R
. [TomHOE yCKOpEHHE MaTepruamTbHOM TOUYKH
1.1.9 Teépnoe Teno. [loctynarenpsHoe 1 BpamareibHOE




JIBUKEHUE TBEPJIOTO TENA

1.2

JUHAMUKA

1.2.1

1.2.2

1.2.3

I/IHCPHI/IaJ'IBHLIe CUCTEMBI OTCUETa.

ITepBsrit

Herorona. [IpuHnun otHocutensHocTH ['anunes

Macca Tena. IInoTHOCTE BelecTna:
m

P=7

Cuna. IIpuHIun cyneprno3uinu CuiI:

>

F,

PaBHOJICICTB

paBHOZEHCTB — Fl + F2+'

3aKOH




1.2.4

Bropoii 3akon Hetorona: 1151 marepuanbHoii Touku B UCO

>
-

F, = ma,y




Ap = FAt

At
npu

F = const




const

-———

—_

F12 F.El

Tpetnii 3akoH HproTOHA i1 MaTepUaIbHbBIX TOYEK:

-

Fi; = —Fy

12

1.2.5

21




1.2.6

3aKkoH BCEMHUPHOI'O TATOTCHHA: CUJIBI NPUTAKCHUA MEXKIY

TOYEUHBIMU MACCaMU PaBHBI
mpm,

F=G—p

Cuna Tspxectu. LleHTp TspkecTH Tena. 3aBHCUMOCTH CHJIBI
TSYKECTH OT BBICOTBI h HaJ TMOBEPXHOCTHIO IUIAHETHI
pannycoM RO:
_ GMm
" Re + 12

mg




(R

h)

GMm

Cuna ynpyroctu. 3akoH ['yka:

F, = —kx
F
1.2.7 *
—kx
Cuna tperust. Cyxoe TpeHHE.
1.2.8 R yXoeTp

Cuna TPCHUS CKOJILXKCHUS:




1.2.9

Frp = uN
F
Tp
UN
Cuna TpeHus moKos:
Ep < uN
F
TP
<
UN
Koaddumment tpenuns
[aBnenue:
Fy
P=7¢
p




1.3

CTATHUKA

1.3.1

1.3.2

—

F
MOMEHT CHUJIbl OTHOCUTEILHO OCH BpalllCHUA:

[M| = Fl, rae | — ruie4o cuisl

>

F

OTHOCHUTEIIBHO  OCH, Tpoxojsmed yepes Touky O
NEePHEHANKYIISIPHO PUCYHKY
enTp macc Tena. LleHTp Macc cuCTEMBI MaTepUAIbHBIX

TOYCK:

° mqry + myry+...
TH.M. =

my +m,+...







B onHOpOIHOM 1071€ TSKECTH

(g = const)

const)
IIEHTP MacC TeJia COBIAJIAET C €r0 IIEHTPOM THKECTH

1.3.3

VYcnosus paBHoBecust TBEpaoro tena B UCO:




#H#HPar###
3akon ITackans
1.3.4
JlaBiaeHnue B )XuAKOCTH, Iokosmeiicsa B UCO:
p =po+pgh
p
w#Pariie P
1.3.5
0
+
pgh
3akoH Apxumena:
FApx = _PBI)ITECH
F
#H##Par#i#
1.3.6




BBITCCH

€CIIH TEJIO0 U KUAKOCTh nokosarcs B UCO, To

FApX = pg]/BbITECH

pgVv

BBITCCH

YcnoBue miaBaHus Tel

1.4

3AKOHBI COXPAHEHN A B MEXAHUKE

HHHAPar##H#
1.4.1

NMiynbsc MaTepralbHON TOYKU:

p=mv




HNmnynec cucteMsl Teir:

P =D + p2+

H#HHHPar### p
1.4.2




H#HHH#Par###
1.4.3

3aKOH U3MECHEHHS U COXpPaHCHUA UMITYJIbCA:

B CO

Ap = A(pl + pat.. ) = FlBHeU_IHAt + FZBHemHAt+' -

A(




1 BHEIIH

At

2BHEIIH

At

B ICO , eciiu







, €CITH

> -

FlBHe].I.lH + FZBHeLHH+- t

1BHELTH

2BHEITH

PeakTnBHOE NBIDKEHNE

HHHAPar##H#
1.4.4




F
\<;‘<x‘

Pabota cuibl Ha MaJIOM NEpPEMELICHUN:

;1:|}?'|-|.-j.f'|-c05 a=F,-Ax

—(E.

—

()]
MouHOCTL CHIIBL:

CCJIM 3a BPEM:

At
1.4.5
At
paboTa CHIIbI U3MEHSETCS Ha , TO MOITHOCTD CHJIBI
AA
P=— =F-p-cosa
Ar|,
Kunernueckas sHEpTHsi MaTepUATLHOW TOYKU:
. mv?  p?
KUH — 2 - 2m
E
1.4.6 KAH




1.4.7

my

2m

3aK0H M3MEHEHUS KHHETHUYECKOM OHEPTHUH CUCTEMbIL

matepuanbHbiX Todek: B MICO AExkun = A1 + A2 + ...

IloTenunanbHas OHCPIuAi:

JUIA ITOTCHIINAJIBHBIX CHUJI

A12 = ElrIOTeHu - EZHOTeHu_: AEHOTeHu

12




lnoTteH1I

200TEHI]

AE

IOTEHII

IToTenunanbHas OHEPIusa MaTepI/IaJIBHOﬁ TOYKHU B
OIHOPOJHOM IT0JIC TAKECTHU:

EHOTeHu = mgh

OTEHIT

mgh

[TorennuanbHas SHEPTrUs ynpyro 1eopMUPOBAHHOTO

TCia:




kx?
EHOTeHu = T

IOTCHI

3aKOH U3MEHEHHS U COXPaHCHUA MEXaHHYECKOM OHCPIUH:

Enex = B + Emmm,

1.4.8 B IICO AE,ex = Agcex senorenu. cun,
B ITCO AE,ex = 0, €CIIH Asgcex renoresm. can — 0
1.5 MEXAHUYECKHUE KOJIEBAHUWS Y1 BOJIHBI
rapMOHI/ILIeCKI/Ie KOﬂe6aHI/I51 MaTepHaHBHOﬁ TOYKHU.
Avmmutyga u (daza  konebanmil. Kunemarmyeckoe
OIIMCaHHC:
1.5.1

x(f) = Asin| @t +o, ),
v =x/'.

a(f)=(v, ), =—o"x(f) =a, +&'x=0,




I7€ X - CMEIICHHUE U3 PAaBHOBECHSI.
JIlnHaMu4yeckoe OnucaHue:
ma, = —kx,
ma
X
—kx,
rie
k = mw?
k
ma
2
. OTO 3HAYHT, YTO
F, = —kx
F
by
—kx.
DHepreTudeckoe OTHMCaHUe (3aKkoH COXpaHEHUs
MEXaHWYECKON IHEPTUN):




CBsi3p aMIUIMTYbI KOJICOAHUN CMELICHHS MaTepHabHOU
TOYKH C aMIUIMTyJaMU KoieGaHuid e€ CKOpOCTH H

YCKOPEHHUSL:

U=, a_ =o' 4

[Tepuon 1 yacToTa KoJeOaHUI:

r=2r_1
3] Vv

Hepﬂoz[ MaJIbIX CBO60,I[HLIX KoJIeOaHHH MaTeMaTHYECKOTO

MasATHUKA:
1.5.2 i
=21 |—
g
[Tepuroza cBOOOIHBIX KOEOaHUI MPY>KUHHOTO MAasiTHUKA:
m
T =21 |—
k
153 Bremyxnaennsle  koneOanusi. Peszonanc. Pe3onaHcHas
KpHUBast
Ilonepeunble ¥ OPOJOJBHBIE  BOJIHBI. CxkopocTb
pacrpoCTpaHEHHUS U JJTMHA BOJIHBIL:
v
A=vl =—
v
A
1.54
vT




HNutepdepentius u qudpakius BOJIH

1.5.5 3ByK. CKOpOCTb 3BYyKa
2 MOJIEKVJISIPHAS ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVJISIPHAS ©®U3UKA
Mogenu CTpOoE€HHsSI Ta30B, KUAKOCTEH M TBEPABIX TEIL
[Tycth TepMoauHamuueckasi cucrema (Teno) coctouT u3 N
OJIMHAKOBBIX MOJIEKYJI. TOr/1a KOJUYECTBO BEIIECTBA
N m
TN
v
N
2.1.1
A




2.1.2
2.13
2.14
2.1.5

2.1.6

rac

— 4ncio ABOrajapo, m — Macca CUCTEMBI (Tena),
U

u
— MOJIIpHAs Macca BEeIeCTBa

TeroBoe NBH)KEHUE aTOMOB M MOJIEKYJI BEIIECTBA
BzanmojeiicTBre yacTHI] BemecTBa

Huddysus. bpoyHOBCcKOe IBUKEHME

Mogens uaeansHOro raza 8 MKT

CBsi3b MEXAy JaBJICHUEM | CpeIHEeH KHHETUYECKOU

BHGPTHCﬁ MOCTYNATCIIbHOTO TCIIJIOBOTO JABUKCHUSA

MOJIEKYJI UJeanbHOTro ra3a (ocHoBHOE ypaBHeHne MKT):

-

= 2 (mp*) 2. —
p=—-mpw'="n-|2—|=Zn-¢g
3 3 L2 3 )

rzie m0 — macca OTHON MOJIEKYJIBI,




<=

- KOHLCHTpausg MOJICKYJI

2.1.7 AbcomoTHas Temneparypa: T =t +273K

CBsi3p TeMIlepaTypbl Ta3a CO CpeaHed KHHETUYECKOU

SHeereﬁ MMOCTYNATCIIbHOTO TCIJIOBOTO JBUKCHHA C€I'0

MOJIEKYII:
2.1.8 — [ m?
£ = my | _3 kT
Sl 2 2
2.1.9 VYpasuenue p = nkT

2.1.10 Mogenp naeaabHOIO raza B TEPMOAUHAMUKE:




VpaeHeHHe MeHe1eeBa — KianeHpoHa
BrepaykeHHe U1 BHYTPeHHEH SHEPTHH

Vpaenerne Menueneera — KuaneiipoHa (IpHMeH

3AIIICH):

pV=""RT =vRT =NkT, p=PRL

K K

BripaieHue U1 BHYTPeHHeIl 3HepPIHI 0HOATOMHO]
raza ([IpIIMeHIIMEIe (DOPMEI 3alllICH):

U=3vRT =3 NkT =2 RT =ve T =2 p¥
2 2 2 2

2.1.11

3aKkoH I[aJ'IBTOHa U JaBJICHHUA CMCCH Pa3pCiKCHHBIX I'a30B:

P =D + p2+

!




2.1.12

W3omporeccsl B pa3peKEHHOM Ta3e C MOCTOSHHBIM YHCIOM
MoJteKyl N (C OCTOSHHBIM KOJIMYECTBOM BEIIECTBA V):
uzorepma (T = const): pV = const

nzoxopa (V = const):

14
— = const
T

T

p

const

n3obapa (p = const):
v = t
T = cons




2.1.13

2.1.14

const

I'paduaeckoe npecTaBieHne H30MpoeccoB Ha pV-, pT- u
VT- nuarpamMmmax.

OO0beMHEHHBIN ra30BbIA 3aK0H:

pvV .
T = cons

pV

const

JJIA IOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCBIHIeHHI)IC N HCHACBIMICHHBIC IIapbI. KaugecrBennas
3aBUCUMOCTD IINIOTHOCTH W HABJICHUA HACBINICHHOTO IIapa
OT TEeMIICpaTyphl, nx  HE3aBUCHUMOCTH oT 00BéMa

HACBILICHHOT O Iapa
BiaxnocTs BO3ayXa.
OTtHOcHTENbHAS BIAXKHOCTB!

b= Prapa(T) ~ Prapa(T)
pHaCbIH.[l'Iapa (T) pHaCbILLll'Iapa (T)




HachllIIapa

()

napa

(T)

HachIIIapa

)

napa

(T)




H3meHenue arperaTHbIX COCTOSIHUM BCIICCTBA: UCIIAPCHUC

2115 Y KOHJICHCAIUs, KUTICHUE KUJIKOCTH
5116 N3MeHeHue arperaTHbIX COCTOSHUM BELIECTBA: IUIABJIEHUE
o Y KpUCTaJUIA3alus
2.1.17 [TpeoOpaszoBanue 3HEPTHH B (PA30BBIX IMEPEX0Oaax
2.2 TEPMOJNHAMUKA
2.2.1 TertoBoe paBHOBECHE U TEMIIEPATypa
222 BryTtpennssa sHeprus
Termonepenaya Kak Ccrnoco0 W3MEHEHHs BHYTPEHHEU
2.2.3 sHeprun  0Oe3  coBepmieHus — pabotel.  KoHBekuws,
TETJIONPOBOIHOCTb, U3JTYUCHHE
KonuyecTBO TEIIOTHI.
VnenpHas TEMI0EMKOCTh BEIIECTBA C:
Q = cmAT
224 0
cmAT
VnenwpHas Tersora napoodpazoBanus L: Q = Lm.
2.2.5 VenbHas TerioTa miasiaeHus A: Q = Am.
VY nenpHas TEII0Ta CropaHus TOIMBa q: Q = gm
DneMeHTapHas paboTa B TEPMOJIMHAMUKE:
A = pAV
2.2.6

pPAV




Boruncnenne paboTel 1Mo rpaduky mporecca Ha pV-

JmarpamMmme

227

IIepBbIil 3aKOH TEPMOJIMHAMUKH:

Q12 =AUy + A1y = (U — Uyp) + Agy

12

AU

12

12

w




w

12

Annabara:
Qi2=0= A1, = (U; —Up) =AUy,

12

12




228

229

2.2.10

2.2.11

AU

12

Bropoii 3akoH TepmoanHamuku. HeoOpaTtumeie mpomeccs

[TpunMne! aeiicTBus TennoBbix mamuH. KIT:

A

54 ITHETT _"-HBI'P |"—Kﬂ‘-T[| |‘-ID.T[|

o O Ores

MaxkcumansHoe 3Hauenue KII. [{ukn Kapno:
TM‘P B Im =1- Tm

T,

warp ‘Tm

max N = Vg, =

YpaBHEHHE TEIUIOBOTO OallaHca:

Q1+ Q2+ Qs+




OJIEKTPOAMMHAMUKA

3.1

3.1.1

OJIEKTPUYECKOE TIOJIE

OnexTpuzanusi Tel U €€ NPOSBICHUS. OJIEKTPUUYECKUN
3apsaz. JBa Buzma 3apsna. DJIeMEHTApHBIA JJIEKTPUUYECKUN

3apsana. 3aKkoH COXPAHCHUA JJICKTPHUICCKOI0 3apdaa

B3aumoneiictBue 3apsnoB. Toueunsle 3apsabl. 3aKOH
Kynona:
B OJTHOPOJHOM BEIIECTBE C AUIICKTPUIECKON

MPOHUITACMOCTBIO




vl 1 |49
poplalll_ 1 falle
&I 4mes, 17

313 Onextpuueckoe mnose. Ero neicTBue Ha 3IEKTpUUYECKUE

3apsabl

Hanpsk€HHOCTD 31EKTPUYECKOTO TOJIS:

. F
qnpo61—lbn71
E
q

IPOOHBIN
3.14

F

ITone Toueunoro 3apsaa:

Er:kr—z




OIHOPOAHOC IIOJIC:

-

E = const.

const.

KapTuns! mMHMNA HaIPsHKEHHOCTH ATHX TOJIEN

3.1.5

HOTCHHI/IaJ'II)HOCTI) SJICKTPOCTATHUYCCKOI'O ITOJIA.

PazHoCTh moTeHIIMAIoOB U HaIpsPKCHUC:!




Az = q(¢1 — ¢P2) = —qAd = qU.

12

q(¢

qU.

IIOTeHHHaHBHaﬂ OHEPIrusa 3apsga B SBJIICKTPOCTATHYCCKOM

oJIc:

W =q¢

q9




-AW

IToTenmuan QJICKTPOCTATUYICCKOI'O I10JIA:

¢_Y
Cq
¢
q
w

CBs3b HaHpﬂ)I(éHHOCTI/I oJIs1 U pa3HOCTH MMOTCHIUATIOB JJIsA

OJIHOPOJIHOTO AJieKkTpocTtatnueckoro mojsi: U = Ed

[IpuHIUIT CynepIIO3UIIUH SJIEKTPUYECKUX MTOJIEH:

E =E1+E2+,¢=¢1+¢2+







[IpoBOIHUKY B JIEKTPOCTATUYECKOM IIOJIE.
YcioBue paBHOBecHS 3aps0B: BHYTPU ITPOBOJAHHKA

E+t=0

E
3.1.7
1
0
, BHYTpI/I U Ha HOBerHOCTI/I HpOBOI[HI/IKa (|) = const
118 JvanekTpuku B 3JIEKTPOCTATUYECKOM IoJIE.
I[I/ISJIeKTpI/I‘leCKaSI HpOHI/IHaeMOCTB BCIICCTBA €
Konnencarop. D1eKTpo€MKOCTh KOHAEHCATOPA!
c=41
U
C
3.1.9 U
q

DeKTPOEMKOCTD TIIOCKOTO KOHICHCATOpA:




3.1.10

eC

&e

Hapanneanoe COCIMHCHNEC KOHACHCATOPOB!:

q :q1+q2+""U1 = U2 :---'Cnapann_cl+cz+---

[N




napat




ITocnemoBareapHOE COCAMHECHHE KOHACHCAT OpOB:

1 1 1
U= Us+ U@ = G == ot o
moca 1 2




II0CJI




:‘)HepI‘I/IH 3ap}I)KeHHOFO KOHI[eHcaTopaZ
_qUu _CU* ¢*
€T 2 2 2

3.1.11




qU

cU

2C




3.2

3AKOHBLI ITOCTOAHHOI'O TOKA

3.2.1

Cua Toka:

Ag

ﬂtr_u_w

IloctostaHEI TOK: I = const

st mocrosiHHOrO TOKA = It

322

VYcioBuUs CyLIECTBOBAHUS 3JIEKTPHUUECKOT0 TOKA.
Hanpspoxenune U u D1C E

323

324

3akoH OMa aJ1d y4acTKa Lemu:

I_U
"R

DnexTpuueckoe COTPOTHBIICHUE. 3aBHUCHUMOCTH
CONPOTHUBIIEHUS] OJJHOPOAHOTO MPOBOAHUKA OT €r0 JUIMHBI U

CCUCHUA. Y,JIeJ'II)HOG COIMPOTUBJICHHUEC BEIICCTBA.

l
R=p§




Uctounuku Toka. J1C uCTOUYHMKA TOKA:

ACTOpOHHI/lXCl/IJ'I
F=—--—1-—

q
E
q
3.2.5
A
CTOPOHHMXCHII
BuyTpeHHEee conpoTHBIIEHNE UCTOYHHUKA TOKA
3.2.6

3axon OMa AJis TOJTHOM (3aMKHYTOM ) DIIEKTPUIECKOM LIeTH:




E =1R + Ir, oTkyzna

I—E
" Rr
1
Rr
E

3.2.7

[TapannensHOE coeIMHEHNE TPOBOIHUKOB:
I=1+12+...,U0U1=02=...,
1 1 1

=—+—+..
Rnapaml Rl R2

napamt







3.2.8

HOCJIeI[OBaTeJILHOC COCAUHCHHUC ITPOBOJHUKOB:
U=U1+02+..,11=12=..,
Rl‘IOCJl == R1 + R2+

I10CJI

Pabora anekrpuueckoro Toka: A = [Ut.
3akoH [xoyns — Jlenna:
Q = I?Rt




Rt

Ha pesucrope

U2
R:Q=A=12Rt=1Ut=?t




3.2.9

3.2.10

MOUIHOCTB JEKTPUYECKOIO TOKA!
Ad
P=— =1IU
At Ar—l)
TerioBast MOIIIHOCTB, BbIAEISIEMAs HA PE3UCTOPE:

. UF
P=PR=—=]U
R

MoniHOCTh HCTOYHUKA TOKA:

CBOOOJIHbIE ~ HOCHUTENM  DJJEKTPUUYECKHX  3apsjioB B
NPOBOJHUKAX. MeXaHU3Mbl IPOBOJMMOCTH  TBEPIBIX
METaJIJIOB, PACTBOPOB U PACILIABOB 3JIEKTPOJIMTOB, I'a30B.

[TonynpoBoauuku. [1onynpoBOIHUKOBEIH 110

33

MAT'HUTHOE I1OJIE

3.3.1

MexaHnueckoe B3aUMOJEHCTBUE MarHUTOB. MarHuTHoe
nose. Bektop  marHuTHOM — MHAyKumu.  ITpuHnun

CyHnepro3nuu MaranuTHbIX MOJIEH:

B = Bl + Bz+




JInaun WHAYKOUU MArduTHOTO IIOJIA. KapTI/IHa JIMHHI
HHIAYKIOHUN MAar"duTHOI'O I1OJIA ITIOJIOCOBOTO u

HO,I[KOBOO6P8.3HOFO IIOCTOAHHBIX MarHuTOB

332

OmnbIT BpCTeI[a. MaruuTHoe mnoje IMpOBOAHHWKA C TOKOM.
KapTI/IHa JIMHUH HHAYKOUHW MAar"iuTHOrO IoJd AJJIMHHOTO
npsaMoro IIPpOBOAHUKA u 3aMKHYTOTI'O KOJIbIICBOT'O

MMPOBOAHUKA, KAaTYIIKHN C TOKOM




333

3.34

Cuna AMrepa, e€ HanpaBJICHUE U BEJIUYNHA:

F, = IBlsina

[Blsinao.
, TJIC 0L — YTOJI MEXK/y HalpaBJICHUEM ITPOBOIHUKA H BEKTOPOM

>

B

Cuna JlopeHna, e€ HanpaBJIeHUE U BEJINYHHA:

Fnop =1 q | vBsina

Jlop

| gl vBsina
T€ 0. — YToJl MEXKIy BEKTOpaMH

>

v




3.4

. HBI/I)KCHI/IG Sapﬂ)KeHHOﬁ YacTUllbI B OJHOPOAHOM MAaroHuTHOM
I10JIC

OJIEKTPOMATHUTHAA MHYKIUA

IToTox BCKTOpa MarHUTHOM HHAYKIUU:

® = B,,S = BScosa

o
B
n
3.4.1
S
BScosa
7 B
4
G
34.2 SIBnenue anexkTpoMarHuTHOM MHAYKIMK. DJC HHIyKIMH
343 3aKOH 2JEKTpOMarHuTHOW nHAyKuuu dapajes:




OJ1C uHAYKIMHU B IPSIMOM MPOBOAHUKE JIMHOM 1,

ABKYIIEMCA CO CKOPOCTBIO

>

v
Vv
3.4.4 wiD
(
A%
n
I
)

B OJTHOPOJTHOM MarHUTHOM ToJie B:
| E; |= Blvcosa




| E

Blvcosa

, TJIE 0. — yTOJI MeX1y BEeKTOpoM B 1 HOpMmalibio

K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPbI

>
>

luv

; €CITN




TO

Bly

4

| E; |= Blv

3.4.5

[IpaBuio Jlenna




NHIyKTUBHOCTD:

L
1
3.4.6
O
, mmm @ = LI
Camonnaykuus. 9/1C camonHayKIuu:
AT
E=-L —L =11,
Aty
OHeprus MarHUTHOT'O TIOJIS1 KaTYIIKH C TOKOM:
W, = LI?
)
w
L
3.4.7




3.5

3.5.1

LI

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHbI

Konebarenbublii koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIC

KOHCGaHHﬂ B UACAJIbHOM KOHe6aTeJIBHOM KOHType:
[ q(1) =g, sin( ot +q@,)

L’ff] =g, = g, cos( ot +@ ) =1, cos( ot +@p)
®opmyna Tomcona:

T =2nVLC

2

LC

, OTKyJ1a




352

2

LC

CBs3b AMIUIMTYbl 3apsdaa KOHIACHCATOpa C aMHHHTYHOﬁ
CHIJIbI TOKa npu CBO60}1HBIX OJICKTPOMAarHMuTHBIX
KoJICOaHUSX B nACaJIbHOM KoJiIe0aTeIbHOM KOHTYpC:
gﬂl.‘i}l =

6

3aK0H COXpaHEHMsI PHEPTUU B UICATHHOM KOJIeOaTeThHOM




KOHTYpE:

353 BrIHyXI€HHBIC JICKTPOMAarHUTHBIE KoJieOaHus. Pe3zonanc
Ilepemennbii  TOk.  IlpomsBoacTBO, Tmepenaya u
noTpeOICHUE IEKTPUUECKOU SHEPTUU

354 . . ., .

cus LIT CU- LI
+ = e = MEE = const.
2 2 2 2
CaoiicTBa 3JEKTPOMAarHUTHBIX BOJIH. B3aumHas
OpHUEHTALIMSI BEKTOPOB B DJJIEKTPOMAarHUTHOM BOJIHE B
BaKyyMe:
E1lBlc
E
1

355
B
1
c

356 [IIxana DJIEKTPOMAarHUTHBIX BOJIH. IIpumenenne

9JICKTPOMArHUTHBIX BOJIH B TCXHUKC U 6L1Ty

3.6

OIITHUKA




3.6.1

3.6.2

3.6.3

3.6.4

[IpsamonHEeHOE pacpOCTpaHEHHE CBETa B OJHOPOIHOU

cpene. Toueunbiit UCTOUHUK. JIyd cBeTa

3aKOHBI OTPaKEHUS CBETA.

a=p

ol p

S

[TocTpoenne n300pa’keHMiA B TUIOCKOM 3epKajie

3aKOHBI IPEJIOMIICHHS CBETA.

IIpenomnenue ceera:

nysina = n,sinf.

sinp.

AGCOIOTHBIN MOKa3aTeb MPEIOMIICHHUS:
c

Nage = v




abc

OTHOCHUTEIBHBIN MMOKa3aTeIb MTPETIOMIICHUS:
n, v

n
OTH n v,

OTH




XoJ1 Ty4deit B Ipu3Me.
VI =Vy, iy =Thhy

COOTHOIIIEHNE YacTOT W COOTHOIICHHE JJIMH BOJIH IIpH




3.6.5

nepexose MOHOXPOMATHYECKOTO CBETa Yepe3 TpaHUIly

pazziena AByX ONTHYECKUX CPE:

nH,<mn 1y

n,

aup

[NostHOE BHYTpEHHEE OTPAKEHHE.
[IpenenbHbIi yrodl MOJIHOTO BHYTPEHHETO OTPasKEHUSI:
1 _n

Sina,, = =
P Moy n,

Sino.

1p

OTH




3.6.6

CoOuparomue W paccewBaroOIIUe JUH3BL. TOHKas JIHMH3A.

CDOKYCHOG pacCTosAHUEC U ONITHYCCKAA CHUJIa TOHKOM JIMH3BI:

1
D==
F




3.6.7

Dopmyiia TOHKOHN JTUH3bL:

Q|

=
| =




VYBenuuenue, JaBaeMoe JIMH30M:

h 1f1
r=g=—a
I
H
h
d




d T

A

F\ h

f

e

B cnyuae paccenBaroniei JuH3bI:

1
D0 = F =—0,
D

3.6.8




h |fI
F=a="a!
r
H
h
d
| /1

Xox Jiy4a, IPOLIEAIIETO JIMH3Y M0 MPOU3BOJIBHBIM YIJIOM
K e€ rimaBHOU onTHueckor ocu. [loctpoenune n3obpaxeHuit
TOYKH M OTpe3Ka MpsIMON B COOMPAIOLINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTCMax

3.6.9

®doTtoamnmapaT Kak onTtuueckuii mpuobop. [ma3z  kak




OIITUYECKaA CUCTEMA

Untepdepeniuss  cera.  KorepeHTHble  HMCTOYHHKH.
VYcnoBust HaOMIOJCHHUS MAaKCUMyMOB M MHHHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTUHE OT JABYX CHH(a3HBIX

KOTCPCHTHBIX HCTOYHUKOB:

3.6. o
2.
MAKCIIMYMBEI — a=2m;= m=0,x1,£2 x£3, ..,
A
MITHIIMYMEI — A= Em+1_];, m=0,t1,£2. £3
Hudpakuus csera. JudpaknuonHas peméTka. Y cClIoBHE
Ha6J’IIO,I[eHI/I}I INIaBHBIX MAKCHUMYMOB IIpU HOPMAaJIbHOM
NaaCHU MOHOXPOMATUYCCKOIo CBCTa C I[JIPIHOﬁ BOJIHBI A
Ha peleéTKy ¢ nepuojaom d:
dsing,, =mim=0,+/-1,+/-2,+/-3,...
dsing
m
3.6.11
mA,
m
0,
+/
1,




4.1

3.6.12 Hucnepcus ceera
KBAHTOBAS ©®U3UKA
KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M
4.1.1 ['unote3a M. [1nanka o kBantax. ®opmymna [Inanka: E = hv
®oToHbl. DHeprus GpoToHa:
E=hv= he _
=hv=—=pc
E
hv
4.1.2 A
hc

pc

Nmnynbe ¢poTona:




=

hv




4.1.3

®oroaddexr.  OnbITh

dboTtoaddekra

ATI. CroxeroBa.

3aKOHEBI

4.14

YpasHenue DitHmnTeitHa 1151 porodddexra:

Ec])OTOHa = ABbIXOﬂa + EKHHmaxr

dboToHa

ABBIX0O/1a
+

KHHmax

rac,

EcI)OTOHa =

doroHna

hv

hv = —,




hv

he

ABbIXO/‘.’La = thp =

BbIXOJa

Kp

Kp

hc

A

Kp




he

KHHmax

my

max

Evuumax =

mv max

=e Usan




4.1.5

eU

3aIl

[laBiieHue ceera.
JlaBneHue  cBera  Ha  MOJHOCTBKO  OTPAXKAIOILYIO
IIOBEPXHOCTb M HA  IIOJHOCTBK  ITOIVIOLIAKOLIYIO

IOBEPXHOCTH

4.2

OU3NKA ATOMA

4.3

4.2.1

HnaHeTapHa;I MOACJIBb aTOMa

422

[Toctrynatel bopa. M3nyuenue u noriouieHne GoTOHOB MpU
Iepexo/ie aTOMa C OJJHOTO YPOBHS PHEPIUH HA JPYroil:

hv,, = he =|E, -E

mn - .
Y

mw |

423

43.1

JluneituaTeie CIEKTPHI.

CriexTp ypoBHEN 3HEPIrUU aTOMa BOJOPOJIA:

—13,65B
E =22 5123

" 2

n*

OU3NKA ATOMHOI'O AIPA

Hyxnonnast monens siapa ['eiizen6epra — MBanenko. 3apsin

AApa. MaccoBoe 9ncio AApa. H3o0TomsI

4.3.2

PannoakTUBHOCTb.

Anbda-pacra;
A~ A4 4
7 X—> Y+ ;He

bera-pacnan.

ONeKTpoHHbIN B-pacnan;

A A 0~
7 X—= Y+ je+v,




[TosutponHsIii B-pacnan:
A A 0=
XY + G€+ v,

INamma-uznyuenue

3aKOH paJIMOaKTHBHOTO pacraa:

-t
N(t) = Ny * 2T

N()

433

HYCTL m — MaccCa paaAuOaKTUBHOI'O BCIICCTBA. Torma

-t
m(t) =my* 2T

m(t)




434

SInepusle peakuuu. [lenenve u CUHTE3 SAEp




YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJBLHOI'O
MPOILIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
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