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l. COJEPXAHUE YYEBHOTI'O IIPE/IMETA

10 KITACC

Paznen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/IbI.

Ousnka — ¢yHIaMeHTalbHas Hayka O mpupoae. HaydHblii MeTON MO3HAHUS U METOIbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCIIepUMEHT M TEOpHs B IMpolecce MO3HaHMs NMpHupojsl. HabnrogeHue u SKCIEPUMEHT B
buzuke.

CnocoObl u3MepeHus: (PU3NYECKUX BEIMYMH (aHAJOroBble M LU(POBBIE H3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu u3MepeHuil pusnuecKkux BeIuYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (U3MUECKUX SBJICHUH U MPOIECCOB (MarepHalibHas TOYKa, aOCOJIIOTHO
TBEPJIOE TEJIO0, UACATbHAS KUIKOCTh, UACAIBHBIN ra3, TOUCUHBIN 3apsn). [ 'unoreza. Ousnueckuii
3aKOH, I'PaHUIIbl €r0 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Pomp u mecto ¢usukum B (opMuUpOBAaHMHM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
MPAKTUYECKON JEeITeTbHOCTH JIIOICH.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

W3mepeHue cuibl TOKa U HAIMIPSKEHUSI B LIETIU IOCTOSIHHOTO TOKA IPY IIOMOIIM aHAJIOTOBbIX U
1M (POBBIX U3MEPUTENIBHBIX TPHUOOPOB.

3nakoMcTBO ¢ IudpoBoi nabopatopueit mo Qusuke. [Ipumepsl u3MepeHus: (UINYECKUX
BEJIMYMH IIPU MTOMOIIY KOMITBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe qBrxkeHHe. OTHOCUTEIHHOCTh MEXaHUYEeCKOro NBMKeHHs. CucTeMa oTcuéTa.

[Tpsimast u oOpaTHas 3a1a4U MEXaHUKH.

Panuyc-BekTop MaTepuanbHOM TOYKHM, €ro NpPOEKIHWH Ha OCU CHUCTEMBl KOOpPJIUHAT.
Tpaexropus.

[Tepememnienre, CKOpPOCTh (CpeiHsss CKOPOCTb, MIHOBEHHAsi CKOPOCTb) M YCKOpEHHE
MaTepUaIbHOW TOYKH, MX INPOEKIMH HAa OCH CUCTEMBI KOOpAMHAT. CII0KEHHE MEpEMEICHUN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHHE. 3aBHCHUMOCTh KOOpPJMHAT,
CKOpPOCTH, YCKOPEHUS U MMYTH MaTepUaIbHOM TOUKU OT BPEMEHH U UX TpaUKH.

CBobosnHoe majgeHue. YckopeHue cBoOOIHOro najeHus. J[BukeHue tena, OpOLIEHHOTO MOA
YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJAMHAT, CKOPOCTH M YCKOPEHHS] MaTepUalbHONW TOYKHU OT
BPEMEHHU U UX rpaduKu.

KpuBonnHeliHoe nBUkKEHHE. J[BUJKEHHE MATEpUAIIBHOM TOYKH 110 OKPYKHOCTH. YTJOBas U
auHelHas ckopocTh. Ilepuoxg m wacrota oOpamienus. LleHTpocTpemuTenbHOe (HOpMaiIbHOE),
KacaTeJbHOE (TaHIeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MaTepHalbHON TOUKH.

TexHuuyeckue ycTpoilcTBa U TEXHOJIOTMUYECKHE MPOIECChI: CIIUIOMETP, IBUKEHUE CHAPSIOB,
LEMHbIe, IIecTepEHYAThIE U PeMEHHBIE TIepeiaul, CKOPOCTHBIE JIN(THI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WIITKOCTPALN KHHEMAaTUYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

CrocoOBI KCCIIENOBAHNS IBUKECHUN.

Wnmroctpanus npeaenbHoro nepexoaa U M3MepeHrne MrHOBEHHON CKOPOCTH.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronienue npuxeHus Tena, OpoleHHOro Mo YoM K TOPU30HTY U TOPU30HTAIBHO.

Hanpasnenue ckopocTu MpH IBUKEHUH 110 OKPY>KHOCTH.



[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHHME TyTeH, TpaeKTOpUW, CKOPOCTEH IBMKEHHUS OJHOTO M TOTO K€ Teja B Pa3HBIX
CUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, nPAKMUKyMm.

W3yuyeHnne HepaBHOMEPHOIO IBUKEHMUS C LIEJIBIO ONPEEIICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne yCKOpEeHUs MPU IPSIMOJIMHEMHOM PABHOYCKOPEHHOM JBM)KCHMM I10 HAKIOHHOH
IIJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenune yckopeHUsi CBOOOJHOrO MajieHus (PEKOMEHIOBAHO HCIOJIb30BaHUE HUGPOBOH
nabopaTopun).

W3yueHne ABWKEHHS Tella, OPOLICHHOTO TOPHU30HTAIBHO. [IpoBepka TruImoTe3sl 0 MpSIMOi
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXIY AAIBHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3yuenue ABMXKEHUS Teja MO OKPYKHOCTU € TOCTOSHHOU 10 MOJYJIFO CKOPOCTBIO.

HccnenoBaHue 3aBUCHMOCTH II€pUoAa OOpallleHUs KOHHYECKOTrO MasiTHUKAa OT €ro
11apaMeTpOB.

Tema 2. /lunamuxa.

IlepBbiii 3akoH Hbtorona. HepuuanbHble cucteMbl OTCU€Ta. IIpHHIIMI OTHOCUTENIBHOCTU
["anunes. HemnepuuanbHble CUCTEMBI OTCUETa (ONPEAETICHUE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uumu cui.

BTtopoii 3akon HeroToHa 11711 MaTepraibHON TOUKH.

Tperuii 3akoH HproTOHA i1 MaTe€pUaIbHbIX TOYEK.

3aKOH BCEMUPHOIO TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTALMOHHON U MHEPTHOW MacCHhl.

Cuna TsSOKECTH. 3aBUCHUMOCTh YCKOPEHHS CBOOOJHOTO TAJCHUS OT BBICOTHI Haj
MOBEPXHOCTHIO IUIAHETHl W OT reorpaduueckoil MmMUPOTHL. J[BH)KeHUE HEOECHBIX TEeN U HX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1BUXKyIerocsi ¢ yCKOpeHHUEM.

Cuna Ttpenms. Cyxoe Tpenue. Cwia TpEeHHS CKOJBXEHHS U CHJIA TPEHUS TIOKOSI.
Koadduiment tpenus. Cuna CONpOTHBICHHS MPHU ABMKEHUU TelNa B JKUAKOCTH WM Tase, e€
3aBUCUMOCTD OT CKOPOCTH OTHOCUTEIBLHOTO ABUKCHUS.

Hasnenue. ['unpocrarnueckoe nasinenue. Cuna Apxumesna.

TexHudyeckne yCTpPOWCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IOAIIUIIHUKH, JBUYKECHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpavyuu.

Habmronenne ABM>XeHUS TN B MHEPLMAIBHBIX M HEMHEPLHMAIBHBIX CUCTEMAaxX OTCUETA.

IIpyuHIUIT OTHOCHTEIBHOCTH.

Kauenne nByX UMIMHAPOB WM IIAPOB PA3HOM Macchl C OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIBHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOJAEHCTBYIONIEH MPUIIOKEHHBIX K TEJIY CHJI C MPOU3BEICHUEM MACChI TeJla Ha
€ro yCKOPEHHUE B UHEPIIUAIBHOW CHCTEME OTCUETA.

PaBeHCTBO CuJl, BOBHUKAIOLIUX B PE3YyJIbTATE B3AUMOAEHCTBUS TEIL.

N3mepenne Macc 1o B3auMOJECUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOIBEME U MTaJICHUN.

LlenTpOOEKHBIE MEXaHU3MBI.

CpaBHEeHME CHII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npAKMUKyMm.

W3mepeHnne paBHOIEHCTBYIOIIEH CHJT TP IBH)KEHUU OpycKa 110 HAKJIOHHOW MIOCKOCTH.

[IpoBepka THUMOTE3bl O HE3ABUCUMOCTH BpPEMEHU JBUKEHHs Opycka IO HaKIOHHON
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCBI.



HccenenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3ZHMKAIOIIUX B IIPYXKUHE U PE3UMHOBOM
oOpasiie, oT ux aedopMaruu.

N3yueHne IBMKEHUS CUCTEMBI TEJl, CBI3aHHBIX HUTBIO, IEPEKUHYTO uepe3 JNErkuil OJ10K.

N3mepenue KorpuuMeHTa TPEHUs M0 BEIMYMHE YIIIOBOro Ko3(dduuueHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanne  ABMKEHHS Opycka IO  HAkKJIOHHOW IUIOCKOCTH C  MEPEMEHHBIM
K03 PUIIMEHTOM TpEHUS.

W3ydeHne NBMKECHUS IPy3a HA BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpmoe Teno. [locTynaTesnbHOe M BpallaTebHOE JBUKEHHE TBEPIOIO Teia.
MoMeHT cuiabl OTHOCUTENBHO Ocu BpaiieHus. Ilneyo cuibl. CnojkeHue cuil, IPUIIOKEHHBIX K
TBEpAOMY Teny. LleHTp Tskectu Tena.

VYcnoBus paBHOBECHS TBEPIOTO TeEA.

YcroitunBoe, HeyCcTOUMBOE, Oe3pa3TnIHOe pABHOBECHE.

TexHu4eckue yCTpOoUCTBa U TEXHOJOTUYECKHE ITPOLIECCHl: KPOHIUTEWH, CTPOUTEIbHBIM KpPaH,
peléryarbie KOHCTPYKIUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunel paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HccnenoBanue yclI0BUM paBHOBECUS TBEPIOTO TeJla, UMEIOIEr0 OCh BPAICHHUS.

KoHcTpynpoBaHue KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3yuyenue ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOILIETO IJIOMIA(b ONIOPHI.

Tema 4. 3aKkonvl COXpaHeHUA 6 MEXAHUKE.

HMmnynsc MarepualbHOM TOYKHM, CUCTEMBlI MaTEpHalbHBIX TodeK. LleHTp macc cuctembl
MaTepHalbHBIX TOYEK. Teopema 0 JBHKEHHUH LIEHTPa Macc.

HMITynbC CHIIBI M1 U3MEHEHHME UMITYJIbCa TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKECHUE.

MoMeHT wummyinbca MarepuanbHOM Touku. llpencraBieHne O COXpaHEHMM MOMEHTA
MMITYJIbCA B [IEHTPAJIBHBIX MOJIAX.

PaGoTta cuibl Ha MajloM M Ha KOHEYHOM IepemeleHuH. I'paduueckoe mpeacraBieHue
paboTHI CHITBIL.

MontHOCTh CHIIBI.

Kunernyeckass sHeprusi marepuajibHOM Touku. Teopema 00 HM3MEHEHMM KHHETHYECKON
SHEPIrUH MATEPUATILHON TOYKH.

[ToreHnnanpHble W HenoTeHUuanbHble cuibl. [loTeHumaneHas sHeprus. IloTeHnumanbHas
SHeprus ymnpyro aepopMupoBaHHON mHpyxuHbl. IloTeHunanbHas 3HEprus Tela B OJHOPOJIHOM
rpaBUTAlMOHHOM moJie. [loTeHnumanbHas SHEprusi Tejla B TPaBUTALIMOHHOM ITOJIE OJHOPOIHOTO
mapa (BHYTpHU U BHe 11apa). Bropast kocMuueckasi CKopocTb. TpeThsi KocMUYecKasi CKOPOCTb.

CBs13b pabOTHI HEMOTEHIUAIBHBIX CUJI C U3MEHEHHEM MEXaHHUECKOW SHEPTrUu CUCTEMBI Tell.
3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUN.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHymM [ UACAIBHONW KUIAKOCTH Kak CIEIACTBUE 3aKOHA COXpaHEHUs
MEXaHUYECKON YHEPTUU.

TexHuYecKre yCTpOMCTBa U TEXHOJOTHYECKHUE MPOLIECCHI: IBUKEHUE PAKET, BOJOMET, KOMED,
NPYKUHHBIN MUCTOJIET, TUPOCKOI, (UTYpHOE KaTaHHE Ha KOHbKAaX.

Hemoncmpayuu.
3aKOH COXpaHEHMsI UMITYJIbCA.



PeaktuBHOE NBHXKEHUE.

N3MepeHne MOIHOCTH CUIIBL.

H3meHeHune 3Hepruu Teia Mpu COBEPILIEHUU pabOThI.

B3auMHbIe npeBpallleHUs] KWHETUYECKON U MOTEHLIMAIIbHON YHEPrUuid MpHU JIEUCTBUU Ha TEJIO
CHUJIBI TSXKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepTur Ipu CBOOOTHOM TaICHHU.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3mepenne ummysbca Tena o TOpMO3HOMY ITYTH.

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

CpaBHeHME U3MEHEHHS UMITYJIbCA TeJa C UMITYJIbCOM CHIIBIL.

HccnenoBanue coxpaHeHUs: UMITYJIbCA MPU YIPYTOM B3aUMOJICHCTBUH.

W3mepeHre KNHETUYECKOM SHEPTUU Teja 0 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHINAIBHOM SHEPTUU MPY>KUHBI C pabOTON CHUIIBI TPEHUSI.

Omnpenenenne pabOTHI CHIIBI TPEHUS TIPU ABMKCHUU TeJla TI0 HAKIIOHHOW TUIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka u TepMOAUHAMMKA.

Tema 1. Ocrosbt MONEKYNAPHO-KUHEMUYECKOU MEOPUU.

OcHOBHBIE TONOXKEHUS MoOJIeKysipHO-KuHeTHueckoi Tteopun (MKT), wux omnbiTHOE
obocHoBanue. Juddy3us. bpoyHOBCckoe nBMXKEHHE. XapaKTep JIBIKEHUS W B3aHMMOJICHCTBHS
YJacTHIl BemiecTBa. MoJienu CTPOSHUS Ta30B, )KHIKOCTEH W TBEPIBIX TeNl M OOBSICHEHHUE CBOWCTB
BeIIleCTBa HAa OCHOBE 3TUX MoJjeneid. Macca u pazMepsl Mosiekyn (aToMoB). KonnuecTBo BeliecTsa.
[locTostnHas ABorapo.

TemoBoe paBHOBecue. TemmepaTypa u crocoObl €€ usMepenus. lllkana TemmepaTyp
enbcus.

Mopeinb uaeanbHOro ra3a B MOJIEKYJISPHO-KMHETUYECKOM TEOPUH: YACTHULbI Ta3a JBHXKYTCS
XA0TUYECKHU U HE B3aUMOJEHCTBYIOT IPYT C IPYTOM.

["a3oBble 3akoHEI. YpaBHeHue MenaeneeBa—Kianelipona. AGcomoTHas Temneparypa (IKaia
temrniepatyp KensBuna). 3akon JlamproHa. M3omporiecchl B HlieaqbHOM Ta3e C MOCTOSHHBIM
KOJIMUECTBOM BemiecTBa. ['paduueckoe mpeAcTaBlIeHHE HW30MPOIECCOB: HM30TEpMa, H30X0pa,
u3obapa.

CBs13b MEX/1y J1aBJIEHUEM UM CpeJHEW KMHETUYECKOW dHepruei MocTynaTelbHOro TEIIOBOIO
JIBIDKEHUSI MOJIEKYJT UCAIBHOTO Ta3a (OCHOBHOE YPaBHEHHE MOJICKYJISIPHO-KMHETHUYECKOW TEOPUHU
WJICaJIbHOTO Ta3a).

CBs13b a0COIOTHOM TeMMepaTyphl TEPMOJIMHAMUYECKON CHCTEMBI CO CpeHEN KMHETUYECKOM
SHEPTUEH MOCTYMATEIBHOTO TEIJIOBOTO JABUKEHUS €€ YaCTHII.

TexHuuyeckue ycTpoicTBa U TEXHOJIOTMUECKHE MPOLIECCH: TEPMOMETP, OapOMeTp, MOJIydeHHE
HaHOMAaTEPHUAJIOB.

Hemoncmpayuu.

Mopenu IBMKEHUS YaCTHUI] BEIIECTRA.

Mopenb GpOyHOBCKOTO JIBUYKEHUS.

Buneoponuk ¢ 3anuchio peatbHOro OPOYHOBCKOTO JIBHKEHHUSI.

Juddyzus xxuakocTent.

Mogpens onbiTa [lITepHa.

[IpuTsxeHue MOJIEKyII.

Mogenu KpUCTAIITNYECKUX PEIIETOK.

Habmonenue u nccienoBaHue U30MpPOIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmuKym.

HccnenoBanue mpoliecca yCTaHOBJICHUS TEIJIOBOIO PABHOBECHUS MpPH TEIJIOOOMEHE MEXIy
ropsiuei U X0JIOAHOU BOJOM.



W3ydyeHne W30TepPMHUYECKOro Tporecca (PEKOMEHJOBAHO UCIOIb30BaHUE HU(POBOI
nabopaTopun).

W3yueHnue n30X0opHOro Impoiecca.

Hzyuenue nzobapHOro mnpoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHHUSI.

Tema 2. Tepmoounamuka. Tennoevie mauwiunoi.

Tepmonuuamuueckas (T]l) cucrema. 3amanre BHEUTHUX YCIOBHUMA JJII TEPMOIMHAMUYECKON
cucteMbl. BHellHne u BHyTpeHHHE mapaMmeTphl. [lapamerpbl TepMOAMHAMUUYECKOW CHCTEMBI Kak
CpeIHME 3HAaYEHUS BEJIMYMH, ONMCHIBAIOIINX €€ COCTOSHHE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe nauano tepmonuHamuiku. CamMoNpoOU3BOJbHAS peakcalus TEPMOIUHAMUYECKOU
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopenp uIeanbHOrO Tra3a B TEpPMOJAMHAMHUKE — CHCTEMAa YPaBHEHUW: YypaBHEHUE
MenneneeBa—KianeiipoHa u BeIpaXeHUE JJIsl BHYTPEHHEH SHEPruu. Y CJIOBUS TPUMEHUMOCTH 3TOU
MOJICJIA: HM3KAasi KOHIICHTpPAILMS YacCTHUIll, BHICOKHME TeMIlepaTypbl. BripaykeHue uisi BHYTpEHHEU
SHEPrUM OJHOATOMHOI'O H/I€aJIbHOTO ra3a.

KBazucrarnueckue 1 HECTATHUECKUE MPOLECCHI.

DOnemeHTapHas paboTa B TepMoauHaAMUKe. Berumcienue paboThl mo rpaduky mpolecca Ha
pV-auarpamme.

Tennonepenaya kak crnocod M3MEHEHHs] BHYTPEHHEW SHEPTUU TEPMOIUHAMUYECKON CHCTEMBI
6e3 coBepiieHus padboTel. KoHBEKIIMSA, TEMIONPOBOIHOCTD, U3Ty4YEHUE.

KonuuectBo Temnotel. Ternno€mMkocTs Tena. Y aenbHas U MOJIIpHas TEIJIOEMKOCTH BEILECTBA.
VYpaBHenue Maiiepa. YaenbHas TEIUIOTAa CrOpaHHsl TOIUIMBA. Pacu€r KoyiMuecTBa TEIUIOTHI MPHU
teronepenaye. [lonsitue 06 aguadaTHOM Iporecce.

[lepBblii 3aKkOH TepMOAMHAMUKH. BHyTpeHHss sHeprusi. KonnyecTBo TemioTsl U paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEH SHEPTrur TEPMOIUHAMUYECKOW CUCTEMBI.

Bropoii 3aKkoH TepMOAMHAMUKY ISl PABHOBECHBIX MPOLIECCOB: YEPE3 3aJJaHHOE PAaBHOBECHOE
COCTOSIHH€ TEPMOJMHAMHYECKON CHCTEMBI TPOXOJIUT E€IWHCTBEHHas anauabaTta. AOCONIOTHAS
TeMIieparypa.

Brtopoii 3ak0H TEpMOAMHAMUKH [UIsI HEPABHOBECHBIX IPOLECCOB: HEBO3MOXKHO IE€peaaTh
TEIJIOTY OT Oojiee XOJIOAHOTO Teila K Oonee HarperomMy ©O0e3 kommeHcanuu (Kmaysumyc).
Heob6patumocTh MpUpOIHBIX MPOIECCOB.

[Ipunnune! aeiictBus Temnosbix MamuH. KITI.

MakcumanbHoe 3Hauenue KI1/1. [{ukn Kapho.

DKOJIOTHYECKUE aCIeKThl HMCIOJb30BaHUS TEIUIOBBIX JBHUTrareieil. TerioBoe 3arps3HeHue
OKPYKaIOIEeH Cpebl.

TexHUUecKue yCTPONCTBA M TEXHOJIOTMYECKHE MPOLECCHI: XOJOAWJIBHHUK, KOHIUIMOHED,
MU3eTbHBIA W KapOIopaTOpHBIA JBUTATENM, MapoBas TypOWHA, TMOJTYYEHHE CBEPXHHU3KUX
TEMIEPATYp, YTUIU3ALHUS «TEIJIOBBIX» OTXO0J/I0B C UCIOJIb30BaHMUEM TEIIJIOBOIO HACOCA, YTUIN3aLUs
OMOOpPraHNYECKOro TOIJIMBA JJIsl BBIPAOOTKH «TETIIOBOW» U AJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemMrepaTypsl IPH aIiadaTHueCKOM PacCIIMpEHUH.

Bo3nyniHoe orauso.

CpaBHEeHHE yJETBHBIX TEIIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

Hccnenoanue aquabaTHOTO mporiecca.

KoMmbproTepHbie MOIEH TETUTOBBIX IBUTATENCH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomel, npakmuxym.

W3mepenue yaenbHOU TeMII0OEMKOCTH.

HccnenoBanue nporecca OCTbIBAHUS BEIIECTBA.



HccnenoBanue aquabaTHOTO mporiecca.

N3yueHne B3aMMOCBSA3M SHEPTUH MEXMOJIEKYJISPHOTO B3aUMOJCHCTBUSL U TEMIEPATypbl
KUIIEHUS KUAKOCTEM.

Tema 3. Azpecammnvie cocmosanusn eeuwgecmea. Dazosvie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcauus. Mcmapenue ©  KuneHHe. YenbHash TemioTa
napooOpa3oBaHusl.

HacplienHble 1 HeHaChIIIEHHbIE NIapbl. KauecTBEHHAas 3aBUCMMOCTD TUIOTHOCTH U JaBJICHUS
HACBIIIEHHOTO Iapa OT TeMIepaTypbl, HUX HE3aBUCUMOCTh OT OO0bEMA HACBHIIIEHHOTO Mapa.
3aBUCUMOCTB TEMIIEPATYpPhl KUIICHUS OT AABJICHUS B KUIAKOCTH.

BrnaxnocTh BO31yxa. AGCOMIOTHAS U OTHOCHTEIBHAS BIIAYKHOCTb.

Teépmoe tenmo. Kpucrammmdeckue u amopdHbIe Telda. AHM30TPOIHUS CBOWCTB KPUCTAILIOB.
[InaBnenue u kpuctauuzanus. Y aelbHas TerioTa miaasienus. Cyomumanusi.

Hedbopmaruu TBEpAoro Tena. Pactsokenne m cokarme. Casur. Monyns FOwra. Ilpemen
ynpyrux aedopmaruii.

TennoBoe pacuiupeHue XUIAKOCTEH U TBEPIBIX Tell, 00bEMHOE M JIMHEHHOE pacIIMpEeHue.
AHTapMOHHM3M TEIUIOBBIX KOJIEOAHUI YacCTHI] BEIIECTBA KaK MPUYMHA TEIUIOBOTO PACIIMPEHUS Tell
(Ha KaUECTBEHHOM YpPOBHE).

[TpeoOpazoBanue YHEPTHH B (PA30BBIX IMEPEXOax.

YpaBHeHHE TEIUIOBOTO OalaHca.

[ToBepxHocTHOEe HaTspkeHHe. KoaduiumeHT moBepXHOCTHOrO HaTsDKeHus. KanumispHbie
ABJEHU. /aBieHne 1o UCKPUBIEHHOM ITOBEPXHOCTHIO xKuakocTh. Dopmyita Jlaruiaca.

TexHu4ecKkne yCTpoicTBa U TEXHOJOTHUYECKUE TIPOIECCHI: )KUIKUE KPUCTAILIbI, COBPEMEHHbBIE
MaTepHabl.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenne. Kunenue npu nOHMKEHHOM J1aBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSIKEHUSI.

OnBITH ¢ MBUIBHBIMH TJIEHKAMHU.

CwmauuBaHme.

Kanwnsipasie sBieHwus.

Mopeny HEHbIOTOHOBCKOM JKHJIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

WccnenoBanue HarpeBaHus U MIIABJICHUS KPUCTAITHYECKOTO BEIIECTBA.

Bune! nedpopmannii.

HaGnronenue mManbix qegopmanuii.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.

N3yuenne 3aKOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

W3mepenne yaenbHON TEIUTOTHI IJIaBIEHUS JIbA.

N3yueHue CBONCTB HACBHIIICHHBIX APOB.

H3mepeHne abCOMOTHOM BIaXKHOCTH BO3yXa U OIICHKA MAcChI TAPOB B IIOMEIICHHUH.

N3mepenne ko3 GuiineHTa moBepXHOCTHOTO HATSHKEHUS.

N3mepenne moayia FOnra.

HccnenoBanue 3aBUCUMOCTH JeGopMaIlii PE3MHOBOTO O0Opa3lia OT MPHIOKEHHOW K HEMY
CHUJIBL.

Paszgea 4. JiekTpoauHaMuKa.

Tema 1. Inexmpuueckoe noie.



OnexTpuzanus Tel U €€ NpOsBICHUS. JJEKTpUdYecKui 3apsa. [IBa BHIa 3JIE€KTPUYECKHUX
3apsa0B. [IpoOBOTHUKH, TUAIEKTPUKU U MOJIYIPOBOAHUKHU. DJIEMEHTAPHBIN AJIEKTPUUYECKUH 3apsia.
3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa.

B3aumoneiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH KyoHa.

Onexkrpuueckoe nojue. Ero aelicTBue Ha 3JIEKTPUUECKHE 3apsi/bl.

Hanpsoxéanocts  anexktpuueckoro mons. [IpoOubrit  3apsin.  JluHum  HanpsokEHHOCTH
3JEKTPUYECKOTO NoJIsL. OJHOPOJHOE SIEKTPUUYECKOE TIOJIE.

[loTeHIMaNbHOCTh 3IEKTPOCTATUYECKOr0 MOJIA. Pa3HOCTh NOTEHLMAIOB M HAIPSIKEHUE.
[loTeHumanbHas 3HEprus 3apsiaa B JIEKTPOCTATUUYECKOM mose. [loTeHnuan 3neKkTpocTaTnyecKkoro
noJisl. CBsA3b HANPSYKEHHOCTH T10JIS1 U PA3HOCTH NOTEHUUAJIOB JIJIS AJIEKTPOCTATUYECKOT0 MO0JIs (KaK
OJIHOPOAHOTI0, TAK U HEOJHOPOAHOIO).

[IpuHIUIT Cynepro3UIINK SJEKTPUYECKHUX MTOJIEH.

[Tone Toueunoro 3apsaa. [lone paBHOMepHO 3apsbkeHHOU cdepsl. Ilome paBHOMEpHO
3apshKeHHOro 1Mo 00béMy mmiapa. [loje paBHOMEpPHO 3apsHKEHHOW OECKOHEYHOH IUIOCKOCTH.
KapruHbl mMHUN HANPS/KEHHOCTU ATUX ITOJIEH U SKBUIIOTEHIIMATIBHBIX ITOBEPXHOCTEN.

[IpoBOIHUKY B 3EKTPOCTATUUECKOM I0JI€. Y CIIOBUE PAaBHOBECHUS 3apsI0B.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM M0JI€. J{u3neKkTpuyeckas NpoOHUIIaeMOCTh BEIIECTBA.

Konzaencarop. D1eKTpoEMKOCTh KOHIEHCATOPa. DIEKTPOEMKOCTD IJIOCKOI0 KOH/IEHCATOpa.

[TapasnnensHOE COCIMHEHUE KOH/JIEHCATOPOB. [TocnenoBarensHOE COECIMHEHNE
KOH/JIEHCAaTOPOB.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JIBr>KeHre 3apsKEHHOW YaCTULIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM MOJIE.

TexHu4yeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JIJIEKTPOCKOI, 3JIEKTPOMETP,
JMIEKTPOCTaTUYECKasl 3allUTa, 3a3eMJICHHE SJIEKTPONpUOOpOB, KOHJIEHCATOPHI, TeHepaTop Bau ne
I'paada.

Hemoncmpayuu.

VYCeTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apSyKEHHBIX IIAPUKOB.

DNEKTPUYECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.

Mogenb snekTpocTaTudeckoro reaeparopa (Ban ne ['paada).

IIpOBOTHHUKY B JIEKTPUYECKOM I10JIE.

DneKTpocTaTUIeCcKast 3allnTa.

YCTpOoKCTBO U AEMCTBUE KOHJAECHCATOPA ITOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JIEKTPOEMKOCTH TIOCKOTO KOHAEHCATOpa OT IUIOIIAJIU IJIACTUH, PACCTOSHUS
MEXIY HUMH U TUIJIEKTPUIECKON IPOHUIIAEMOCTH.

OHeprus MEKTPUYECKOTO OIS 3apsyKEHHOTO KOHIEHCATOPA.

3apsiaKa ¥ pa3psiKka KOHAEHCAaTOpa Yepe3 Pe3UCTop.

Yuenuueckuit sxkcnepumenm, nabopamopnvie padomot, npaKmuKym.

OneHka cu1 B3auMOJEICTBUSA 3apsKEHHBIX TEll.

Habmionenue npeBpallleHus 3HEPruH 3apspKEHHOTO KOHJEHCATOopa B DHEPTUI0 M3IIyYeHHS
CBETOAMO/IA.

N3yuenne npoTekaHus TOKa B LEMH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenre pa3HOCTH MOTEHIMAIIOB (HAMPSKEHUSI) TIPH MTOCIIEIOBATEILHOM COSUHEHUHN
KOH/JIEHCAaTOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannulit I1eKmpuyecKuili mok.

Cwita Toka. [ToCcTOSTHHBIN TOK.

VYenoBuss  CyIIECTBOBAHMS — IIOCTOSIHHOTO — DJIEKTPUYECKOro TOKa. McTouHMKM — TOKa.
Hanpsoxenne U u DJ1C é.



3akon OMa 11 y4acTKa LEMH.

ONEKTPUUECKOE COMPOTUBIIEHUE. 3aBUCUMOCTbh COIPOTHUBIIEHUS OJHOPOAHOIO IPOBOJHUKA
OT €ro JUIMHBI U TJIOUIa/Id MOTIEPEYHOr0 CeueHusl. Y IeJIbHOE COPOTUBIICHUE BEIIECTBA.

[TocnenoBarenbHOe, MapajieibHOE, CMENIAHHOE COEAMHEHHE TPOBOAHUKOB. Pacuér
pa3BETBIEHHBIX AMEeKTprueckux nenei. [Ipasuina Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH Jxoynsa—JIenna.

MoIIHOCTD 3EKTpUYECKOro Toka. TernioBas MOITHOCTh, BhIJEIsIEMas Ha PE3UCTOPE.

OJIC u BHyTpeHHEE COMPOTHUBIICHUE MCTOYHHMKA TOKa. 3akoH Oma /i MOJTHOU (3aMKHYTOM )
ANEKTPUYECKON 11enu. MOIIHOCTh UCTOYHHKA TOKa. KOpoTKoe 3aMbIKaHuUE.

Konzaencarop B 11enu NoCTOSIHHOTO TOKA.

TexHuueckue ycTpoicTBa U TEXHOJIOIMUYECKUE IPOLECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
CUYETUYHMK DIIEKTPUUYECKON SHEPTHH.

Hemoncmpayuu.

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HaIpsDKEHUS JJI  PE3UCTOpa, JIaMIIbl
HaKaJMBaHUS U CBETOAMOA.

3aBUCHUMOCTh COMPOTHUBIICHUS LUIMHAPUYECKUX TPOBOJHUKOB OT JUIMHBI, IUIOLIAIN
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA OT COMPOTHUBIIEHUS IIPU [TOCTOSSHHOM HaIlPSDKEHUU.

[Tpsimoe u3mepenue DJIC. KopoTkoe 3amblkaHHMe TajbBaHUYECKOIO 3JIEMEHTa W OIEHKa
BHYTPEHHETO COMPOTUBIICHHUS.

Crioco0bl coeTMHEeHUS UCTOYHUKOB Toka, DJ[C Garapeit.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEX/y MOJOCAMU UCTOYHHMKA TOKA OT CHJIBI TOKAa B
HeMu.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

HccnenoBanue CMEIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBICHHS TPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIPSDKEHUS 1JIs JIaMITbl HAKAJIUBAHUSA.

YBenuueHue npezena U3MEpPEeHus aMmrnepMeTpa (BoJIbTMETPa).

N3mepenne DJIC v BHYTpEHHETO CONPOTUBIICHUSI UCTOYHUKA TOKA.

Uccnenosanue 3aBucuMocty DJ]C raapBaHUYECKOro 3JIEMEHTa OT BPEMEHU NPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXY MOJIOCAMU UCTOYHMKA TOKAa OT CHJIBI TOKa B
LEeMu.

HccnenoBanue 3aBUCMMOCTH TOJIE3HOM MOIITHOCTH UCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunpix cpeoax.

DneKTpuyeckas IpOBOAMMOCTb Pa3INYHbIX BEIIECTB. JJIEKTPOHHAS MPOBOJUMOCTD TBEPIBIX
MeETaJIJIOB. 3aBUCUMOCTh CONPOTUBIIEHUSI METAIIJIOB OT TeMIieparypbl. CBEpXIPOBOIUMOCTb.

DIIEKTpUYECKHM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoguuku. CoOCTBEHHAs U MPUMECHAs! IPOBOJUMOCTD MOIYIPOBOJHUKOB. CBONCTBA
p—n-niepexona. [1omynpoBOAHUKOBBEIE TPUOOPHI.

ONEKTPUYECKUH TOK B DJIEKTPOJUTAX. OJNEKTPOJIUTUYECKAs TUCCOLMAUSA. IJIEKTPOJIU3.
3axonbl Dapazes 1UIsl 3JIEKTPOIH3a.

DneKTpruuecKui TOoK B ra3zax. CaMOCTOSTENbHBIN U HECAMOCTOSTENbHBIN pa3pal. Pasnuunsle
THUIIBI CAMOCTOATENBHOIO pa3psana. Monuus. [1nasma.

TexHuuyeckue ycTpoWCTBa U MPAKTUYECKOE MPUMEHEHHME: Ta3opa3ps/iHble  JIaMIIbL,
AIIEKTPOHHO-JIy4eBasi TPyOKa, MOJIYINPOBOAHUKOBBIE MPUOOpHI: U0, TpaH3UCTOp, (oTommon,
CBETOJINO/I, TallbBaHUKA, paQUHUPOBAHNE ME/TH, BHITUIABKA ATFOMHUHIS, SJIEKTPOHHAS] MUKPOCKOTIHSI.

Hemoncmpayuu.



3aBUCUMOCTb COIPOTUBIICHUS METAJUIOB OT TEMIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHbI 3eKTpoan3a Papazes.

HckpoBoii pa3psii ¥ IPOBOJIUMOCTb BO3/1yXa.

CpaBHEHHE TPOBOAMMOCTH METAJUIOB U MOIYITPOBOIHUKOB.

ORHOCTOPOHHSSI TPOBOIUMOCTD TUOJIA.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.

Habmroienue snektpomnusa.

W3mepenue 3apsia 0JHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COTIPOTUBIICHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIbT-aMIIEPHOI XapaKTEPUCTUKH TUOJA.

Du3nYeCKHl MPAKTHKYM.

CrniocoObl u3MepeHus (pU3NUEeCKUX BEIMYMH C HCIOIb30BAaHHUEM AHAJOTOBBIX M IH(PPOBBIX
U3MEPUTENBHBIX TPUOOPOB M  KOMIBIOTEPHBIX  JTaTYMKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHTEJIbHBIE IOTPENIHOCTH U3MepeHui Ppru3nuecknx BenndrH. OIeHKa TPaHHIl OTPEIIHOCTEH.

[IpoBeneHNe KOCBEHHBIX M3MEPEHUMN, MCCIEAOBAHUN 3aBHUCHUMOCTEH (PU3NYECKUX BEITUYMH,
MPOBEpPKa MPEVIOKEHHBIX THIOTE3 (BHIOOP M3 pabOT, OMHCAHHBIX B TEMATHUYECKUX pa3fenax
«Y4eHUUECKHUI IKCIIEPUMEHT, JIA0OPATOPHBIE PAOOTHI, TPAKTUKYM ).

MexknpeaMeTHbIe CBSI3H.

Uzydenue kypca ¢usuku yrmy0iaéHHoro ypoBHs B 10 kilacce OCYIIECTBISIETCA C y4ETOM
COJIepKaTENbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMHH, Teorpadun
Y TEXHOJIOTHH.

MesxicnpeOmemmuvie nOHAMUA, CEA3ZAHHBIE C U3YYEHUEM MEMO008 HAYUHO20 NO3HAHUA:
ABIIEHUE, HayuHbIi (akT, runoreza, ¢uzMueckas BeIMYMHA, 3aKOH, Teopus, HaOIOaeHUE,
9KCIIEPUMEHT, MOJEIUPOBAaHUE, MOJIENb, U3MEPEHUE, TMOTPEIIHOCTA HW3MEpPEHUH, U3MEpUTEIbHbIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peiieHue cucteMbl ypaBHeHui. JIuHeitHas ¢yHKus, napadosa, runepoona,
ux rpaduku u cpoiictBa. TpuroHomerpudyeckue QpyHKIUH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHTEHC,
OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJECTBO. BeKTOopbl M HMX NpPOEKIMH HAa OCH KOOPJHMHAT,
CJIO’)KEHUE BEKTOPOB.

buonocua: mexanudeckoe JIBWKEHUE B KUBOM mpupoze, nuddysus, ocMoc, TEMI000MeH
KHUBBIX OPTaHU3MOB, TEIUIOBOE 3arpsi3HEHHE OKpYXKaroIed cpe/ibl, yTUiIn3aus OnoOpraHMuecKoro
TOMJMBA JJIi BBIPAOOTKU «TEMJOBOM» M 3JIEKTPOIHEPTHMH, IOBEPXHOCTHOE HATSIKEHUE U
KalWUISIPHBIC SIBJICHUS B TIPUPOJIC, SJICKTPUIECKHUE SIBICHUS B )KUBOW TIPUPOJIE.

Xumun: TUCKPETHOE CTPOSHHE BEUIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, MOJydeHHe HaHOMAaTepUasoB, TEIUIOBbIE CBOMCTBA TBEP/BIX TeJ, KUAKOCTEH U
ra3osB, )KMJKUE KPUCTAILIbI, JIEKTPUUYECKHUE CBOMCTBA METAILIOB, 3JEKTPOJIUTHYECKAs IUCCOLMALIMS,
rajlbBaHUKa, YIIEKTPOHHAS] MUKPOCKOTIHSL.

T'eocpaghua: BnaxxHOCTH BO3/IyXa, BETPHI, OapOMETp, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE JABWKEHUHA C UCIOJIB30BAHUEM MEXAaHM3MOB, YUET CyXOro u
MKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIMH (KPOHIITEHH, peréryarble KOHCTPYKIINH),
UCTIOIF30BaHUE 3aKOHOB COXPAHEHHsS MEXaHHUKH B TEXHHKE (THPOCKON, BOAOMET W JApYTHE),
JIBUTATENIb BHYTPEHHETO CrOpaHus, MapoBas TypOWHAa, OBITOBOH XOJOIWIBHHUK, KOHAWUIIMOHED,
TEXHOJIOTUM TOJy4eHHUsS COBPEMEHHBIX MaTepualioB, B TOM UHCIIE HAaHOMATEpUaloOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allluTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB, ra3zopaspsiHble
JIAMITBI, TIOJTYIIPOBOTHUKOBBIE MPHOOPHI, TaThBAHUKA.

11 KJIACC



Pa3nen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe none.

B3auMopeiicTBuE NOCTOSIHHBIX MarHUTOB U IIPOBOJHUKOB ¢ TOKOM. MaruuTtHoe nose. Bektop
MarHuTHOM MHAYKUMH. [IpuHIMN cynepno3uuuy MarHuTHBIX 1osiei. JIMHuM MarHuTHOM MHTYKLIHUH.

MarautHoe 1oje NPOBOJHHMKA C TOKOM (IIPSMOrO IPOBOAHMKA, KAaTyIIKH U KPYroBOI'O
BUTKa). OnbIT Dpcrena.

Cuna Amriepa, €€ HanpaBJICHUE U MOYJIb.

Cuiia Jlopenna, e€ HanpaBieHUE U MOAYJIb. [[BUKEeHHE 3apsSKEHHOM YaCTUIIbI B OTHOPOIHOM
MarHuTHOM noJje. PaGora cunbl Jlopenna.

MaruutHoe nosje B Beuectse. deppomMarHeTuky, napa- 1 1MaMarHeTUKH.

TexHuueckue yCTpoCcTBA M TEXHOJOTMYECKHE IPOLECCHl: MPHUMEHEHUE IOCTOSHHBIX
MarHuToOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETpP, OJJIEKTPOJBUTraTeNlb SIKOOM, YCKOpUTENIU
3JIEMEHTapPHBIX YaCTHII.

Hemoncmpayuu.

KapTtuna nuHuI MHIYKIIUU MarHUuTHOTO I10JIS [T0JIOCOBOTO U IIOJJKOBOOOPA3HOI'O MOCTOSIHHBIX
MarHuTOB.

KaprrHa nuHMI MarHuTHON MHIYKUMHU TOJIA JJIMHHOTO IPSIMOTO MPOBOJAHHMKA M 3aMKHYTOTO
KOJIbIIEBOT'O ITPOBOJHUKA, KATYIIKU C TOKOM.

B3anmopeiicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuita Amnepa.

[HetictBue cuibl JIopeH1ia Ha HOHBI 3JIEKTPOJIUTA.

Habumronenne ABM>XeHUS ITy4YKa JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHIMI NEHCTBUS 3IEKTPOU3ZMEPUTEIIBHOTO IPUOOpPa MATHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nadbopamopnwvie padbomot, npaKmuKym.

HccenenoBanue MarHUTHOTO OJISI HOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOWCTB (heppOMarHeTHKOB.

HccnenoBanue neicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuinsl AMmepa.

N3y4eHne 3aBUCUMOCTH CHJIbI AMIIEPA OT CHUJIBI TOKA.

Omnpenenenre MarHUTHON MHIYKIIUU HAa OCHOBE M3MEpPEHUs CHIIbI AMIiepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SBnenue anekTpomMarHUTHOM HHAYKIMH. IloTox Bekropa MarmutHOM uHAyKuuu. OJIC
MHAYKIHMH. 3aKOH 3JIeKTpoMarHuTHOM nHaykuuu ®apaned. Buxpesoe anekrpuueckoe mnosie. Toku
dyxo.

O/1C nHAYKIMH B IPOBOAHUKE, IBHKYILIEMCS B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOocTh. KaTymika MHIYKTUBHOCTM B LENM IOCTOSIHHOTO TOKa. SIBieHue
camouHaykiuu. IJ1C caMOMHAYKIWH.

DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

DNEKTPOMAarHuTHOE IO0JIE.

TexHnueckue ycTpoicTBa W TEXHOJIOTMYECKUE INPOLECCHl: MHAYKIIMOHHAS I1€4Yb, COJICHOM,
3alUTa OT SJEKTPU3ALUH TeJ MPU ABHKEHUN B MAarHUTHOM T10J1€ 3eMJIH.

Hemoncmpayuu.

HabmioneHue siBineHus 3JeKTPOMAarHUTHOM MHAYKIIUH.

Hccnenosanue 3aBucumocty J/1C MHAYKINN OT CKOPOCTH U3MEHEHUSI MarHUTHOT'O MOTOKA.

ITpaBuio Jlenna.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBieHME CAaMOMHIYKIIUH.



Uccnenoanue 3aBucuMoct JJIC caMOMHAYKLHH OT CKOPOCTHM W3MEHEHHs CHJIBI TOKa B
LEMH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

HccnenoBanue sBIEHUS JIEKTPOMarHUTHON MHYKIIHU.

Onpenenenne HHAYKIMHY BUXPEBOIO MarHUTHOT'O TIOJISI.

HccnenoBaHue sBI€HUS CAMOUHYKIUH.

COopka MozEH 3IEKTPOMarHuTHOIO T'eHepaTopa.

Pa3pgen 5. Kojie0anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOAHBIE KOTEOAHMS.

["apmonmnueckue konebanus. Kunemarndyeckoe n JUHAMUYECKOE ONMKCAHUE. DHEPreTHUECKOE
ONUCaHHe (3aKOH COXPAaHEHWs MEXaHUYeCKOW s3Hepruu). BbIBOI IUHAMHUYECKOIO ONMCAHUS
rapMOHUYECKUX KOJeOaHUH U3 UX SHEPreTUUECKOro U KWHEMAaTUYECKOIO OIUCAHHUS.

Ammuiutyna U (aza xoneOaHuil. CBs3b aMIUIMTYIBI KOJEOAHUH HCXOMHOW BEIUYMHBI C
aMIUIUTYIaMU KojieOaHuM €€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u uyactota konebGanuil. Ilepuon manbix cCBOOOAHBIX KoleOaHUH MaTeMaTHYECKOTO
MmasTHUKA. [lepuos cBOGOAHBIX KOJIEOAHUH NPYKUHHOT'O MAasTHUKA.

[TonsTHe o 3aTyxaromux kKojeOaHUsX. BoiHyxneHHsie koieOanus. Pesonanc. PezonancHas
KpuBasi. BiusiHue 3aTyxaHus Ha BUJ pe30HAHCHON KPUBOH. ABTOKOJICOAHMS.

TexHuueckue yCTpOHCTBA M TEXHOJIOTMYECKHE IPOLIECCHl: METPOHOM, 4Yachl, KadelH,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABMKECHHUS.

HaOGnronenue He3aBUCUMOCTH NEPHOA MAJIBIX KOJIeOaHUH rpy3a Ha HUTHU OT aMILTUTY/IbI.

HccnenoBanue 3aTyXaroUuX KojaeOaHUM 1 3aBUCUMOCTH IIepuojia CBOOOIHBIX KOJIeOaHUH OT
COIPOTUBIICHUS.

HccnenoBanue kojeOaHMH Tpy3a Ha MACCHUBHOM MpYyXHHE C Ielbl0 (OpMUPOBaHUS
npezcTaBiIeHnit 00 ueaqbHONU MOJIENU MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUH MPH KojeOaHUsIX rpy3a Ha MpYKUHE.

WccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Hab6monenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, nPAKmMuKym.

N3mepenue nepuoaa cBOOOIHBIX KoJIeOaHUH HUTSHOTO U MPY>KUHHOTO MasTHUKOB.

W3ydeHne 3aKOHOB JABM)KEHHUS Tela B X0/€ KoJIeOaHUM Ha yIIpyroM Mo/IBECe.

W3ydeHre ABMKEHUS HUTSHOTO MasTHUKA.

[TpeoOpa3oBanue SHEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTyXAIOMIMX KOJIEeOaHU.

UccnenoBanue BRIHYKIEHHBIX KOJIEOaHUH.

Tema 2. Dnexmpomaznummnoie Koiredbanus.

Konebarenbuplif koHTyp. CB0OOOAHBIE 3JEKTPOMAarHUTHbBIE KojeOaHHS B UACATBHOM
KosiebarenbHOM KoHType. Dopmyna Tomcona. CBs3b aMIUIMTYABI 3apsaa KOHJEHcaTropa C
aMIUIUTYI0M CUJIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEeHMsI SHEPTUU B HI€aJIbHOM KOJeOaTeIbHOM KOHTYpE.

3aryxaromuye  JJNEeKTPOMarHuTHbIE — KoseOaHus.  BBIHYy)XIEHHbIE — 3JIEKTPOMAarHUTHBIE
KoJIeOaHusl.

ITepemenHbIN TOK. MOIIHOCTh MTEPEMEHHOTO TOKA. AMIUTUTYJTHOE U JICUCTBYIOIEE 3HAUCHUE
CWJIBI TOKA U HAIPSDKEHUS MPU pa3inyHON popme 3aBUCUMOCTH MEPEMEHHOIO TOKA OT BPEMEHH.

CuHyconJabHbIN IEpeMEHHBIM TOK. Pe3ucTop, KOHAEHCcaTOp U KaTyllka MHAYKTUBHOCTH B
LIENY CUHYCOUJJAJIbHOTO IEPEMEHHOT0 TOKa. Pe30HaHC ToKkOB. Pe30HaHC HanpsKeHUH.



Wneanbubiii Tpanchopmatop. [IpomsBoacTBo, mepenadya U MOTPeOJIEHHE 3JIEKTPUYECKOM
OHEPIUH.

OKOJIOTUYECKME PHUCKU IPU IPOU3BOACTBE 3JEKTpOodHEepruu. KylbTypa HCIOIB30BaHUA
JJIEKTPO’HEPIUH B IIOBCEAHEBHOM XKU3HU.

TexHudyeckue yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKA, IMHUU JJIEKTpoIepeaay.

Hemoncmpayuu.

CB00OOAHBIE IEKTPOMArHUTHbBIE KOJIEOaHMS.

3aBUCUMOCTb YaCTOThI CBOOOHBIX KOJIEOaHUH OT MHIYKTUBHOCTU U EMKOCTH KOHTYpa.

OcumsuiorpaMMbl 3JI€KTPOMAarHUTHBIX KOJIEOaHHIA.

['enepaTop He3aTyXarIUX 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mozenb 37€KTPOMarHUTHOTO T€HEpaTopa.

BbIHYX1€HHbIE CHHYCOMIAJIbHBIE KOJIEOaHHU .

Pesucrop, karynika HHIyKTUBHOCTH U KOHJIEHCATOP B LIETIM IIEPEMEHHOIO TOKA.

Pe3onanc mpu mociaenoBaTeIbHOM COEAVMHEHUM PE3UCTOPA, KATYUIKM HWHIYKTUBHOCTH U
KOHJICHCATOPA.

YCTpoiicTBO M NPUHIMIT AEHCTBHS TpaHchopMaTopa.

Mogenb TMHAN 3IEKTPOIIepEaadH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, RPAKMUKYM.

N3yuenue Tpanchopmaropa.

HccnenoBanue INEPEMEHHOIO TOKAa YeEpe3 IOCIEN0BATEIbHO COEAMHEHHBIE KOHJIEHCATOD,
KAaTYLIKY U pE3UCTOP.

HabumtoieHune 351eKTpoOMarHuTHOrO pe30HAaHCa.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIENH EPEMEHHOI'0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMaZHUMHbBIE 60JIHbL.

MexaHn4yeckue BOJIHBI, YCIOBHS MX pacnpocTpaHeHus. I[lonepednsie U MpoaoIbHbIE BOJIHBIL.
[Tepuon, ckOpoCTh paclpoCTpaHEHUs U AJIMHA BOIHBI. CBOKWCTBAa MEXaHUUECKHUX BOJH: OTPa)KEHUE,
npesaoMiIeHue, nHTephepeHIus U AudpaKius.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHHE OKPYKAOIIEH CPEJIbI.

ONEKTPOMarHUTHbIE BOJHBL. YCIOBUS M3JIY4YEHMs] SJIEKTPOMArHUTHBIX BOJH. B3aumuas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  DJIEKTPOMArHUTHBIX ~ BOJIH:  OTPaXEHHE,  NPEIOMIICHUE,  IOJISIPU3ALNS,
uHTepdepeHus 1 TudpaKus.

[Ikana 31eKTpOMarHUTHBIX BOJIH. [IpuMeHeHNe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpyHIMIIBI paguOCBs3U U TeAeBUACHUA. Pagronokanms.

DNEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOLIEH Cpenbl.

TexHuuyeckue YCTpOIICTBA M NPAKTHUUECKOE MPUMEHEHHE: MY3BIKaJbHbIE HWHCTPYMEHTHI,
panap, paiMonpUEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neupb, ynpTpa3BykoBasi 1MarHOCTUKA
B TEXHUKE U MEJUIIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U POAOIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJIeOaHHIA.

HabmioneHue oTpaxeHus U MPEeIOMICHUS. MEXaHUYECKUX BOJIH.

Habmonienue nntepdepeHny u AMPpakiud MEXaHM4eCKUX BOJIH.

AKYCTHYECKHI pe30oHaHC.

CBolicTBa ynbTpa3ByKa U €ro IpUMEHEHHE.

HabmioneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMITUTY/I0M U 4acTOTOM KoeOaHHH.



HccnenoBaHue CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH: OTPAXXKEHUE, NPEIOMIIEHUE, MTOJISIpU3aLns,
nudpakuus, tHTepdepeHIus.

OO0HapyxeHne UH(PPaKpacHOro U yIbTpa(HuOIEeTOBOIO U3ITy4EHUI.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3y4eHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHue pacrpocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsamosiuHeiHOE pacHpocTpaHeHUuEe cBeTa B OJHOpoAHOM cpene. Jlyd cBera. ToueuHblid
MCTOYHUK CBETA.

Otpakenue cBeTa. 3aKOHBI OTpaXKeHHMS cBera. llocTpoeHue H300pakeHH B IIOCKOM
3epkaie. Cheprudeckne 3epkaia.

[Tpenomnenue cBeta. 3aKOHbBI IPEIOMIIEHUS cBeTa. AGCOIIOTHBIN IOKa3aTeab MPEIOMIICHUS.
OTHOCHTEIBHBIN IOKA3aTeNb NMpeOMIICHHA. [I0CTOSHCTBO 4acTOTHI CBETa M COOTHOLIEHUE JJIUH
BOJIH IIpU [1€PEXO0IE€ MOHOXPOMATHUECKOI'O CBETA YEPE3 IPaHUILy pa3zeia ABYX ONTHUYECKUX CPEL.

Xon myueit B mpu3me. ucnepeust ceera. CliokHBIN cocTaB Oenoro cera. Liger.

ITostHOE BHyTpeHHEee oTpakeHue. IIpenenbHblil yroi oJIHOro BHYTPEHHETO OTPAKEHUS.

CoOuparomue 1 pacceuBaroliye JUH3bl. ToHKas auH3a. POKYCHOE pacCTOsITHUE U ONTUYECKast
CHJIa TOHKOH JIMH3BI. 3aBUCHMOCTHh (POKYCHOTO PACCTOSIHUS TOHKOH C(EepUvecKoil JIMH3BI OT e&
FE€OMETPUM U OTHOCUTENILHOTO IOKA3aTeNs IPEIOMIICHHUS.

®opmysa TOHKOH JIMH3BIL. Y BEIMYCHHE, AaBAEMOE JIMH30M.

Xonx Jiyda, IPOLIEAIIETO JIMH3Y 0] IPOU3BOJIBHBIM YIJIOM K €€ IVIABHOM ONTHYECKOH OCH.
[TocTpoeHne M300paKEHUI TOYKH M OTPe3Ka MPSAMOW B COOMPAIONINX U PACCEHBAIOIINX JIMH3AaX U
UX CUCTEMaXx.

Ontuueckue npudopsl. Paspematomnias cnocoOHOCTh. [71a3 Kak onTUYecKasi CUCTEMA.

ITpenensl IPUMEHUMOCTH F€OMETPUYECKON ONTHUKH.

Bonnosas ontuka. UnTepdepennus ceera. KorepeHTHbIe HCTOUHUKU. Y CII0BUS HAOIIOACHUS
MaKCHUMyMOB U MMHMUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT JIBYX KOT€PEHTHBIX MCTOYHHUKOB.
[TpuMepsbl KJ1acCUUECKUX UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus ceeta. JJudpakunonnas pemeéTka. Y caoBue HaOMIOEHNS ITaBHbIX MAaKCUMYMOB
IpU NMaJJEHUH MOHOXPOMAaTHYECKOI0 CBETa Ha TU(PAKLINOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHHuecKkne yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHl: OYKH, JIyla, IEPUCKOI,
¢doroamnmapar, MUKpOCKOI, MPOEKIIMOHHBIH anmapat, NpOCBETIEHUEe ONTHKH, BOJIOKOHHAs OITHKA,
T pakMOHHAs PEeIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeoMIICHUS CBETA.

Habmtoienue noaHoro BHyTpEeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX ITYYKOB Yepe3 MIIOCKONAPAIENbHYIO IIJIACTUHY U IIPU3MY.

HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOTIA.

Hab6nronenue naTepdepeHIiinm creTa.

HaOironenne nBeTOB TOHKHUX IUIEHOK.

Habmonenue nugpakiuu cera.

N3yuenne quppakinOHHON PEIIETKH.

Hab6nronenue nudpakiinoHHOTO CIIEKTpa.

Hab6nronenue aucnepcun cBera.

Habmronenue nosisipu3anuu cBeta.

[TpuMmeHeHre NoaIpONI0B ISl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUM.



Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npaKmuKym.

N3mepenue nokasaresns npeaoMIIeHHUs CTEKIIA.

HccnenoBanue 3aBUCMMOCTH (POKYCHOI'O PAcCTOSHMSI OT BEIECTBAa (Ha NpUMEpE KHUIKHX
JIUH3).

N3mepenue pOKyCHOTO pacCTOSIHUS PACCEHBAIOIINX JIHH3.

[Tony4yenue n300paXkeHHs B CHCTEME U3 IJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenue n3o0paxeHus B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHHUe TEIECKOMMYECKUX CUCTEM.

HaGnronenue nudpakunu, MHTEpHEpEHIUHN U OJSIpU3aLUK CBETA.

N3ydeHne noaspu3aluy CBETa, OTPAXKEHHOIO OT NOBEPXHOCTU JUAJIEKTPHKA.

N3yuenne naTephEpeHIINN Ja3ePHOT0 U3IYICHUS Ha IBYX LIEIISAX.

HaGnronenue nucnepcuu.

HaOnronenue u uccnenoBanue AUGppakuOHHOTO CIEKTpa.

N3mepenne 1MHbI CBETOBOM BOJIHBI.

[Tony4yeHnune criekTpa U3TydeHHs CBETOAMOAA IPU IOMOIIH TU(PAKIIMOHHON PEIIETKH.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHUH OTHOCUTEILHOCTH.

I'paHunpl NPUMEHUMMOCTH KJIAcCHYECKONM MexaHuku. llocTymarel cnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  IIpeoOpa3oBanust  JlopeHua.  YcioBue
IPUYUHHOCTUA. OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU U COKPALICHUE JUIMHBI.

OHEprus U UMILYJIbC PEISTUBUCTCKON YaCTULIBI.

CBs13bp Macchl € SHEPTUEN U UMITYJILCOM PENSATUBUCTCKOMN YaCTHUIbl. DHEPrus MOKOSI.

TexHuueckue yCTpOHCTBA U TEXHOJIOTMYECKUE IIPOLECCHl: CIYTHUKOBBIE NPUEMHUKH,
YCKOPUTENH 3apsSKEHHBIX YaCTHLI.

YueHn4ecKui 3KCIepuMeHT, 1a00opaTopHble paboThl, IPAKTUKYM.

OmnpeneneHnne MMITyJIbCa M DHEPTrUM PEISATUBUCTCKUX dacTHll (1o QoTtorpadusMm TpexkoB
3apsKEHHBIX YAaCTHUI] B MATHUTHOM TI0JIE).

Pa3nen 7. KBantoBasi pusuka.

Tema 1. KopnycKynapHno-6011060it oyanusm.

PaBHOBecHOE TerioBOE U3MydeHue (M3IydeHre abCoIOTHO YEPHOTO Telia). 3aKOH CMEIIEHUs
Buna. I'nnioresa [Iimanka o xBaHTax.

@DOTOHBI. DHEPTHs U UMITYJIBC (POTOHA.

®otoadpdext. OnbiTh A. I'. CroneroBa. 3akoHb! poTorddexTa. YpaBHeHne DUHIITEHHA IS
dororddekra. «Kpacnas rpanuna» pororpdexra.

JlaBnenue cBeta (B 4aCTHOCTH, JIaBJIEHHWE CBETAa Ha aOCOIOTHO MOTJIOMIAONIYI0 U aOCOIFOTHO
oTpaxkaromyto nosepxHocts). OnbiTh [1. H. Jlebenena.

BonnoBeie cBoiicTBa yactull. Bosnsl ne bpoiurd. [Inuna BonHbl ne bpoig v pasmepsl
o0yacTu JOKaIM3allMM JBUXKYHIeHcs yacTuibl. KopmycKynspHO-BOIHOBOM ayanusM. Judpakuus
AIIEKTPOHOB Ha KPUCTAJUIAX.

Criermnduka n3mepenuit B Mukpomupe. CooTHoleHus HeorpenenénHoctei I elizendepra.

TexHuueckue ycTpoilCTBa M TEXHOJIOIMYECKHE IPOLECCH: CHEKTPOMETP, (OTOIIEMEHT,
doTonaTuuK, TyHHEIbHBIH MUKPOCKOII, COJTHEUHas 6arapesi, CBeTOAHO/I.

Hemoncmpayuu.

D010 deKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3ak0HOB BHeIIHEro Gporoagdexra.

HccnenoBaHue 3aBUCMMOCTH COITPOTHBIIEHHS MOTYIPOBOAHUKOB OT OCBEIIEHHOCTH.

CBeTOoauOI.

Conneunas Oatapes.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npaKmuxym.



Hccnenosanne poropesucropa.

W3mepenue noctossHHO# [Inanka Ha ocHOBe uccnenoBanus porodrddexra.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HANPSIKEHHUSL.

Tema 2. @usuka amoma.

OMBITHI O UCCIIEIOBAHUIO CTpOeHUs aToma. [manerapHas moaens atoma Pesepdopra.

[Tocrynarel bopa. M3nyuenue u morjouieHue (OTOHOB MpPH IEPEXoje aToMa C OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPIUU aTOMa BOJOPOJA.

CrnoHTaHHOE U BBIHYKJEHHOE U3yuyeHue ceera. Jlazep.

TexHudyeckue yCTpPOMCTBA UM TEXHOJIOTMYECKUE IIPOLIECCHI:  CIEKTPAJbHBIM  aHAIN3
(crieKTpoCKoOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpayuu.

Mopnenb onbiTa Pezepdopaa.

Habntonenne nuHeHyaThIX CIIEKTPOB.

YCTpOoUCTBO U IEHCTBHE CYETYMKA HOHUZUPYIOLIUX YACTHLL.

Ornpenenenne IJIMHbI BOJIHBI JIA3EPHOTO U3IIYyYEHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

Habmronenue nuueiyaToro crekTpa.

HccnenoBanue crekTpa pa3pekKeHHOrO0 aTOMapHOro BOAOPOJA M HU3MEPEHUE MOCTOSHHOU
PunGepra.

Tema 3. Quszuka amommnozo A0pa u 31eMeHmMaApPHbIX YACHUY,.

Hyxnonnass moznens simpa [eiizenOepra—lBanenko. 3apsn siapa. MaccoBoe 4HCIIO sijipa.
N3oTombl.

PagnoaktuBHOCTh. Anbda-pacnag. DJIEKTPOHHBIM U TMO3UTPOHHBIN Oera-pacman. [amma-
U3JIy4CHHE.

3aKOH paJuMoaKTHBHOrO pacnajaa. PanuoakTuBHBIE wH30TONBI B mpuponae. CBoiicTBa
VMOHM3UPYIOLIETO W3JIydeHHUs. BiusHue pajinoakTUBHOCTU Ha KUBbIE OpraHu3Mbl. EcTecTBeHHBII
¢doH uznydenus. Jlozumerpusi.

OHeprust cBSI3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusie peakiuu. [enenne u cunres saep. SAaepueie peaktopsl. [IpobieMsl yripaBisieMoro
TEPMOSIEPHOTO CUHTE3a. DKOJIOTUYECKUE acTIeKThl Pa3BUTHUS SAEPHON SHEPTETHKU.

MeToapl perucTpaluy U UCCIEA0BAHNS YIEMEHTAPHBIX YaCTHULL.

@yHIaMEHTaNbHBIE B3auUMOJCHCTBUA. bapnoHbl, Me30HBI M JenToHsl. [IpeacraBinenue o
CranpaptHoit mosienu. KBapk-riirooHHasi MOJCIb aJpOHOB.

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

EnuncTBO M3mueckoil kKapTUHBI MUpA.

TexHHuecKkne ycTpOWCTBa M TEXHOJOTMYECKHE MPOLECCHI: JO3UMETP, Kamepa BuibcoHa,
AJIEPHBIN peaKkTop, TEPMOSAECPHBIN peakTop, aToMHasi 60MOa, MarHUTHO-PE30HAHCHAs! TOMOTpadusl.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (hoTorpadusim).

HccnenoBanue paJuoakTUBHOTO (DOHA C MCIIOJIb30BAHUEM JI03UMETpA.

N3yuenune nornomenns 6eTa-4acTUI] ATFOMUHACM.

Pa3pnen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH.

Otanbl pa3BUTHSA acTpoHOMMH. IIpuKiagHOE U MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMMH.
[TpruMeHUMOCTb 3aKOHOB (PU3UKH U1 OOBSICHEHUS IPUPOJIEI KOCMHUUYECKHX OOBEKTOB.

Metonel  acTpoHOMuYeckux uccienoBaHuil. CoOBpEeMEHHbIE ONTHYECKHE TENECKOIBI,
paznuoTeNecKoIbl, BHeaTMOc(hepHasi acTpOHOMHUSI.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spkue 3BE3/bl, MJIAHETHI, UX BUAUMOE JIBHKEHHE.

Conneunas cucrema.



Comnnue. Conneunast aktTuBHOCTh. McTounuk snepruu ConHila v 3BE3/1.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J(MarpaMMa «CIEKTpalbHbBIN KIacC — CBETUMOCTBY.
3BE3/1bI IJ1aBHOM MOCIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTB» JUISl 3BE3] TNIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee crTpoenune 3BE34. COBpEMEHHBIE IPEACTABICHUS O
IIPOUCXOXKAECHNUHU U 3BotoLuu CoslHLA U 3BE3/1. DTalnbl )KU3HU 3BE3 L.

Muineunsiii [Iyte — Hama [Manaktuka. [onoxenue u apmxenue Connna B [anaktuke. Tumsl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akoH XaO6ma. Pasberanume ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe u3nyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

Habmonenust 3BE3qHOr0 Heba HEBOOPYKEHHBIM TJIa30M C MCHOJIb30BAaHUEM KOMIIBIOTEPHBIX
NPUIIOKEHUHN TS OTIPENICIICHUS MOJIOKEHHsI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3iusi CeBepHOro MoyyIapus 1 sipkue 3BE3/bL.

Habmtonenus B Teneckon JIyHbl, Mi1aHeT, TYMAaHHOCTEH U 3BE3THBIX CKOILICHUU.

Du3n4ecKuil MPaAKTUKYM.

Crioco0b1 m3MepeHust (PU3MYECKHX BEIWYHH C HCIIOJIb30BAaHHEM AHAJIOTOBBIX W IH(POBBIX
W3MEPUTEIIBHBIX ~ TPUOOPOB W KOMIBIOTEPHBIX  JATUYUKOBBIX CHCTEM. AOCOJIOTHBIE W
OTHOCHUTEIIbHBIE MOTPEIIHOCTH U3MEPEeHUH (pu3nueckux BennduH. OLeHKa IpaHull MOTPEeUIHOCTEH.

[IpoBeneHNe KOCBEHHBIX M3MEPEHUH, HCCIEAOBAHUN 3aBUCUMOCTEH (PU3NYECKHX BEITUYHH,
NpOBEpKa TPEAJIOKEHHBIX TUIOTE3 (BBIOOp M3 paldOT, ONMMCAHHBIX B TEMAaTHYECKUX pa3/enax
«Y4eHUYECKHUI IKCIIEPUMEHT, JIA0OPATOPHBIE PAOOTHI, TPAKTUKYM ).

O0001marniee NOBTOpeHHUeE.

O06o01IeHre U cucTeMaTU3alus CoIep KaHus paszienoB Kypca «MexaHukay, «MomekynsapHas
buzMKa W TEepMOAMHAMHKA», «lekTpoauHamukay, «Komnebanuss u  BoJHB, «OCHOBBI
CHEIHaJIbHOM TEOopuM OTHOCUTENbHOCTH», «KBaHTOBass ¢u3nka», «IJIEMEHTHl aCTPOHOMHH U
acTpOoUBHKIY.

Ponb pusmku u acTpOHOMUU B SKOHOMUYECKOM, TEXHOIOTMUECKOH, COITUAIHON M STHYECKON
cdepax IesTeIbHOCTH YEJI0BEKa, poJib M1 MECTO (PU3UKU M aCTPOHOMHUHU B COBPEMEHHOW Hay4HOM
KapTUHE MHpa, 3HAUEHUE  OIHUCATEJIIbHOM, CHUCTEMaTH3UpYIOUlel, OOBACHUTENbHOH U
MPOTHOCTUYECKOW (YHKIUN (PU3NYECKOW TEOopuH, poiib (U3UUYECKON Teopuu B (HOPMUPOBAHUU
MpeJICTaBICHU 0 (PU3MUECKON KapTHHE MHpa, MECTO (pU3MUEeCKON KapTUHBI MHpa B 00IIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIEHUIN O IPUPOIE.

Me:xnpeameTHbie CBSI3H.

N3yuenune kypca ¢u3uku yriayoiaéHHoro ypoBHs B 11 kiacce ocymiecTBisieTcst ¢ y4EToM
COJIepKaTENbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMy MaTeMaTUKH, OMOIOTHH, XUMHH, Teorpaduun
U TEXHOJIOTUH.

Mesicnpeomemnoie noHAmMuUA, CEA3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
SBIIEHUE, HayudHbIi (akT, runoreza, ¢u3MUecKas BeIMYMHA, 3aKOH, Teopus, HaOIOJEHUE,
AKCIEPUMEHT, MOJEIUPOBAHUE, MOJEINb, U3MEPEHUE, MOIPEUIHOCTH U3MEPEHHM, MU3MEPUTEIbHbBIE
npuOopsl, nudposas 1adopaTopus.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHMH. TpuroHomerpuueckue (QyHKIHH: CHHYC,
KOCHUHYC, TaHTEHC, KOTaHTE€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO. BekTopbl M uX
MPOEKIIMA HA OCH KOOPAHMHAT, CIIOKEHHE BEKTOPOB. [Ipom3BOIHBIC »JIeMEHTApHBIX (DYHKIUH.
[TpusHaky no100us TPEYroIbHUKOB, ONPEEIeHNE TUIOMIAIU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: snextpuueckue sBICHUS B )KUBOM NMpUpoJe, KoneOaTeabHble IBUKEHUS B )KUBOUN
IPUPOJIE, DKOJOTMYECKME PHUCKM IIPU IPOU3BOJCTBE AIEKTPOIHEPIHH, DIEKTPOMATHUTHOE



3arpsi3HEHUE OKPYXKAIOIIEH Cpeabl, YIbTpPa3BYKOBas IUArHOCTUKA B MEJUIIMHE, OINTHYECKUE
SIBJIEHUS B )KUBOUW IPUPOJIE.

Xumua: CTpOEHHME aTOMOB W MOJIEKYJ, KpPUCTAJUIMYECKas CTPYKTypa TBEpPABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM pEIIETKY, CIIEKTPAIbHbIN aHAIN3.

T'eozpaghua: MarHWTHBIE TIONIOCA 3€MIIM, 3aJIe)KM MArHUTHBIX PyA, (POTOChEMKA 3EMHOM
MOBEPXHOCTH, cericMorpad.

Texnonocua: NPUMEHEHHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB, 3JIEKTPOIBUTATEIb
Sxobu, reHepaTOp NEPEMEHHOr0 TOKA, WHAYKIMOHHAS TMe4b, JMHUHM DJEKTpoIepenad,
JNeKTPOABUTATENNb, paAap, pPagUuoONpPUEMHHK, TENeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIbTPa3BYKOBas JIMarHOCTHMKAa B TEXHHUKE, NPOCKIIMOHHBIA alapaTr, BOJIOKOHHAs OIITHKAa,
coJTHeYHast Oarapesi, CITyTHUKOBbIC IPUEMHUKH, S/IEPHASI JHEPTETUKA U YKOJIOTHUECKUE aCTIEKTHI e€
pa3BUTHSL.



I, IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPE/IMETA
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3y/IbTaThl OCBOCHMs yueOHOro mpeamera «DHU3uKay J0JKHBI OTpaXxaThb
TOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCS PYKOBOJCTBOBATHCS COPMUPOBAHHON BHYTPEHHEH
NO3ULIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAIUIHMOHHBIM IIEHHOCTSM POCCHIICKOro  0OIIecTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaIlpaBJIeHUH BOCIUTATEIbHOM JESITEIbHOCTH, B TOM YUCIIE B YACTH:

rpakIaHCKOr0 BOCIIUTAHMA:

e CchOPMHUPOBAHHOCTh TPAXIAHCKOW MO3MLIMU OOYYaroImerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO 00IIEeCTBA;

® [PUHATHE TPAJUIMOHHBIX OOIIEYETOBEYECKUX I'YMAaHHUCTUUYECKUX U IEMOKPATHYECKIX
IICHHOCTEIA;

® TOTOBHOCTH BECTH COBMECTHYIO JIESITEIHHOCTh B MHTEpECaX TPaKIAHCKOTO OOIIECTBA,
y4acTBOBATh B CAaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3alyu;

e yMEHHE B3aWMOJICHICTBOBATh C COIUAIBLHBIMA WHCTHTYTaMH B COOTBETCTBHH C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

® TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOI EATETLHOCTH.

NATPHOTHYECKOr0 BOCTIMTAHUS:

e c(hOpMHUPOBAHHOCTb POCCUMCKOM IPaykAaHCKOM NIACHTUYHOCTH, TATPUOTU3MA;

® [[EHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTIKEHUSM POCCHHCKHX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBEICHMS;

e CHoCOOHOCTh OLIGHMBaThb CHUTYallMI0O W [PUHUMAThb OCO3HAHHBIE  PELICHHUS,
OPUEHTHPYSICh HAa MOpaIbHO-HPABCTBEHHbIE HOPMBI M IICHHOCTH, B TOM YHCIE B
NeSITeIbHOCTH YYEHOT0;

® 0CO3HaHME JMYHOIO BKJaJa B IOCTPOEHUE YCTOMUNBOTO OYyIyIIEro.

ICTETHYECKOr0 BOCIIMTAHUS .

® DOCTETHYECKOE OTHOIICHWE K MHUpY, BKJIIOYash ACTETUKY HAy4YHOTO TBOpPYECTBA,

npucyuiero Gpu3nyeckon Hayke.
TPYAOBOI0 BOCIIUTAHMA:

® WUHTEpeC K pa3nuyHbIM cepam MpodecCHOHATBFHONW AEATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOp Oymyren
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIAHEI,

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

IKO0JIOTHYECKOI0 BOCIIMTAHUS:

® copMHPOBAHHOCTH HKOJIOTMUYECKON KYyJIbTYphl, OCO3HAaHHME IJIOOATBHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

® [UJJAHMPOBAHUE U OCYILECTBJICHUE JIEUCTBUI B OKPYKAIOUIEH Cpe/le Ha OCHOBE 3HAHMS
1esiell yCTOHYMBOTO pa3BUTHS YEIOBEUECTBA;



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

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

Cc(OPMUPOBAHHOCTH MMPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAHHME LEHHOCTH HAYYHOH JeATeNIbHOCTH, TOTOBHOCTH B IPOLECCE H3YUCHHS
(GU3UKKM  OCYIIECTBIIATH  MPOEKTHYIO M HMCCIEIOBATENbCKYI  JESTEIBHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJoruueckue geiicTBUA:

CaMOCTOSTEeNbHO (OPMYIUPOBATh U AKTyaIU3UPOBaATh MpoOIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPECIIATh LU AeSTeIbHOCTH, 33]]aBaTh MapaMeTphl U KPUTEPUH UX TOCTHIKEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U TMPOTHBOPEYMS B paccMaTpuBaeMbIX (DHU3HMUECKHUX
SIBIICHUSIX

pa3pabaTeiBaTh IUTAH pEUICHHs MOpoOJieMbl ¢ y4€TOM aHaiM3a HWMEIOLUXCS
MaTepuaIbHBIX U HEMaTEePUAIbHBIX PECYpPCOB;

BHOCHTb KOPPEKTHUBBI B JEATEIHHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IICINISM,
OILICHUBATh PUCKU MOCJIEICTBUN ACSITEIbHOCTH;

KOOPJMHHUPOBATh M BBINOJIHATE PabOTy B YCIOBHUSIX pEajbHOT0, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

Ba3oBbIe ncciaenoBarenLCKHe AeliCTBUA.

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMHI U METOAaMH (DU3HIECKOMN
HAYKH;

BJIQJICTh HABBIKAMH Y4EOHO-UCCIICOBATEILCKON W IPOCKTHOH JEATCIILHOCTH B
obnmactu (U3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIHbHOMY TOUCKY
METOJIOB pEHICHUS 3a7a4  (PU3NISCKOT0 COJICPXKAHUS, TPUMEHEHUIO Pa3IMYHbIX
METO/IOB [TO3HAHUSI,;

BJIQJIETh BUJIAMU JIEATEIHHOCTH IO MOJYYEHUIO HOBOTO 3HAHMS, €r0 WHTEPIPETAIHH,
peoOpa3OBaHUIO0 U MPUMEHEHHIO B PA3IMYHBIX YUYEOHBIX CUTYAIUSIX, B TOM YUCIIE TPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBSI3W WM aKTyalIM3UPOBATh 3aJady, BBIJIBHTATh
rUnore’y e€ pelieHus, HaxoguTh apryMEHTHl JJIs JIOKa3aTelbCTBA CBOMX
YTBEPXKICHHM, 33]IaBaTh MapaMeTPhl K KPUTESPHH PEIICHUS;

AHAIM3UPOBATh TOJIYYCHHBIE B XOJE PEIICHUS 3a7add pPe3yibTaThl, KPUTHYCCKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;
CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIC 3a7]a4l B 00pa30BaTEIbHOMN NIEATETLHOCTH, B
TOM YHUCJIC TIPH U3yICHUH (PH3UKH;

JIaBaTh OIIEHKY HOBBIM CUTYAIUsIM, OIIEHUBAThH IPUOOPETEHHBIHN OIBIT;,

YMETh IMePEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUYECKYIO 00JIaCTh KU3HEICATSILHOCTH;
YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;



BBIIBUI'aTh HOBBIC UACH, IIPEJIaraTb OpUriHaJIbHbBIC ITOAXOAbI U PCIHICHU A,
CTaBUTb HpO6JIeMBI 1 3a71a4i, JOITYCKAIHE aJIbTCPHATUBHBIC PCIICHUA.

PatGora ¢ undopmanmeii:

BJQJICTh HABBIKAMHU TONy4YeHHs HHpoOpManuu (HU3HUECKOTO COJCP)KAHHUS W3
HUCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSTEIBHO OCYIICCTBIATh IIOWCK, AaHAJU3,
CUCTEMATH3allMI0 M HWHTEPIpETaluilo HHOOPMALMKM pPa3jIMYHbIX BHIOB H (GopM
MIPEICTaBICHHUS,

OIICHUBATH JOCTOBEPHOCTH HH(OpMAIIHH;

HCIIONIb30BaTh CPEJCTBA HH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
pCIIEHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPraHM3AIlMOHHBIX 3adad ¢
coOnrofeHreM TpeOOBaHWUN APrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTUEHBI,
pecypcocOepekeHusl, MPaBOBbIX M 3THYSCKUX HOPM, HOPM HH(OPMAIUOHHOU
0€30I1aCHOCTH;

CO3/aBaTh TEKCTHl (U3MUYECKOTO COJCPKAHUS B Pa3IMUHBIX (opmarax ¢ y4éToM
Ha3HAYCHUS WH(POPMALMU U 1EJICBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GOopMy
MIPEJICTABICHUS U BU3YyaTH3aIIH.

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

OCYILECTBIIATH OOILEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOI IEATEIBHOCTH;
pacrio3HaBaTh MPEANOCHIIKY KOHMIMKTHBIX CUTYallui U CMAr4aTh KOH(IMKTHI;
Pa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3PEHUS C MCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;
BbIOMpaTh TEMAaTUKY U METOJIbl COBMECTHBIX JIEHCTBUM C yU€TOM OOILIUX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0I'0 4JIeHA KOJUIEKTUBA;

IIPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH M KOOPIMHHPOBATH
JEHCTBHS O €€ JOCTHIKEHHUIO: COCTaBIIATH IUIAH JEHCTBHM, pacHpenesiTb pOJIH C
y4€TOM MHEHUH yYaCTHUKOB, 00CYX/1aTh pe3yJbTaThl COBMECTHOM pabOThI;

OLIEHMBATh KayeCTBO CBOEr0 BKJaJa W KaXKAOTO y4YacTHHKAa KOMaHAbl B OOIIMH
pe3yibTarT Mo pa3paboTaHHBIM KPUTEPUSIM;

[IpeJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UECHU C MO3ULIMA HOBU3HBI, OPUTHHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh IIO3UTUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IMYHBIX CUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh IMO3HABATEIBHYIO JACSITEIBHOCTh B 00JaCTH (U3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U ()OPMYITHPOBATh COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEIIbHO COCTABJISITh TUIAH PEMICHHs pACYETHBIX M KAYECTBEHHBIX 3aJ/1ay, IJIaH
BBITIOJTHEHHS MPAKTHYECKON pabOTHl C YUETOM HMMEIOIIUXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacuMpsaTh paMK1 y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €T0, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
pelIeHue;

OIICHUBATh MIPUOOPETEHHBIN OTIBIT;



Ccroco0CTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHUIO DJPYAWIIMH B 001acTH (HU3UKH,
MIOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTEeIbHBIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, 3MOUUOHAJIBHBIA HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JCATEIBHOCTD, OLIECHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIIAM;

BJIAJCTh HABBIKAMU IIO3HABATEILHOW pPE(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHUN;

UCTIOJIb30BaTh MPUEMBI pEIICKCUU JIJTsl OLICHKH CUTYaIlMH, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUXKCHHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
IpUHUMATh ce0sl, TOHMMasl CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTHUX IIPHA aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B nmponecce AOCTHUIKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOTpaMMBbI 110 (1)I/I3I/IK€ JJIL
YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$I y 06yqa}omnxc;1 COBCPUICHCTBYCTCS BMOI_[I/IOHaJ'IBHHﬁ
HHTCIICKT, npez[nonarafomnﬁ C(bOpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHWE, BUJCTH HAINpPaBIICHHUS PAa3BUTHA COOCTBEHHOW SMOIMOHAIBLHOU CdepHl,
OBITH YBEpEHHBIM B ce0€;

CaMOpEeTyJIMpOBaHMsl,  BKIIOYAIONIETO  CAMOKOHTPOJb,  yYMEHHE  IPHHUMATh
OTBETCTBEHHOCTh  3a CBOE IIOBEJCHHE, CHOCOOHOCTH  QJaNTHPOBAThCi K
SMOIMOHATIBHBIM U3MEHEHHUSM H MPOSIBISITh THOKOCTD, OBITH OTKPBITHIM HOBOMY;;
BHYTPEHHEH MOTHBALlMH, BKIIIOYAIOIIEH CTPEMJICHHE K JOCTHIXKCHUIO LENU U YCIexXy,
OINITUMHU3M, MHUIMATHBHOCTh, YMEHHE JICHICTBOBATH, NCXO/ISl M3 CBOUX BO3MOXKHOCTEI;
HMIIATUH, BKIIOYAIONIEH COCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSHUE JPYTHX,
YYUTBIBaTh €r0 IpPH OCYIIECTBICHUU OOILEHUs, CIHOCOOHOCTh K COYYBCTBHUIO U
COIIEPEKMBAHHUIO;

COLMAIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAaWBATh OTHOIIEHHS C
JIPYTUMH JIOABMH, 3200 THTHCS, TIPOSIBIISATS HHTEPEC U Pa3penIaTh KOH(PIUKTHL.

I[TPEAMETHBIE PE3YJIBTATEI

K xonny oOyuenus B 10 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh y O0YUAIOIIUXCS YMEHUM:

NOHUMATh pPOJIb (U3UKH B HKOHOMHYECKOH, TEXHOJIOTHYECKOM, 3KOJIOrMYEecKOH,
COLIMAJILHOW M ATHYECKON cdepax AesITeNTbHOCTH YeJIOBeKa, POjib U MECTO (PU3MKU B
COBPEMEHHOM Hay4HOU KapTHUHE MUpa, 3HAUEHUE ONHCATENBHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTENBHOM M MPOTHOCTHYECKOW (GYHKUUH (usnueckont
TEOPUU — MEXaHUKU, MOJIEKYJSIPHOM (U3MKM U TEPMOJUHAMHUKHU, POJIb (PU3NYECKOU
Teopuu B (OPMUPOBAHUHU MPENICTABICHUI O PU3NUECKON KapTHHE MUPA;

pa3nuyarth yCJIOBHUS NPUMEHUMOCTH Mojened (U3NYeCKHX Tel M IPOLECCOB
(siBJIeHUI): MHEpLMATIbHAS cUCTeMa OTCcUETa, a0COJIFOTHO TBEP/OE TENO, MaTepuaibHas
TOYKa, PABHOYCKOPEHHOE JBWXKEHHME, CBOOOJHOE majeHue, abCONIOTHO ympyras
neopmanusi, abCOMIOTHO YNPYroe u abCONIIOTHO HEYHPYroe CTOJIKHOBEHUS, MOJIENH



ra3a, JKUIKOCTH U TBEPAOro (KPUCTAJUIMUECKOTO) Teia, WACATbHBIM ra3, TOUYEUHBIH
3apsizl, OAHOPOJHOE NIEKTPUUECKOE I10JIE;

pa3nuyath ycioBHsS (TpaHUIBI, 00JacTH) NPUMEHUMOCTH (U3HUYECKUX 3aKOHOB,
MOHUMATh BCEOOIMI Xapaktep (yHIAMEHTAIbHBIX 3aKOHOB W OrPaHUYCHHOCTh
UCII0JIb30BAaHUS YACTHBIX 3aKOHOB;

AHAIM3UPOBATh M OOBIACHATH MEXaHMYECKHE NPOLECChl U SIBICHUS, HUCIOIB3YS
OCHOBHBIE TMIOJIOKEHHMSI U 3aKOHBI MEXaHUKU (OTHOCHTEIBHOCTh MEXaHHYECKOTO
IBUXKEHHS, (OpMYJIbl KMHEMAaTUKU PaBHOYCKOPEHHOIO JABI)KEHHUS, NMpeoOpa3oBaHUs
lanunes fans  CKOPOCTH M TMEepeMelnieHus, 3akoHbl HblOTOHA, MPUHIUIT
OTHOCUTENIbHOCTH [anuiies, 3aKOH BCEMUPHOTO TSATOTEHUS, 3aKOHbI COXpaHEHHUS
UMIyJbCA M MEXaHWYECKOW SHEpruu, CBs3b paboOThl CHJIBI C H3MEHEHUEM
MEXaHMYECKOM DSHEpPruM, YCJIOBHsS paBHOBECUS TBEPIOro Tena), IMpPH ITOM
UCIIOJIB30BaTh ~ MAaT€MAaTHYECKOE  BBIPAXKCHUE  3aKOHOB,  YKa3blBaTb  yCJIOBHS
IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: IpeoOpa3zoBaHuil ["anuies,, BTOporo u TpeThero
3aK0HOB HbIOTOHA, 3aKOHOB COXpPAHEHHUs UMITYJIbCA U MEXAHUUYECKOW YHEPruu, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;

aQHAJIM3UPOBATh U OOBSACHATH TEIUIOBBIC MPOIECCHI U SBIICHUS, WUCIIOIB3Ysl OCHOBHBIC
nonoxkenuss MKT u 3akoHBI MONEKYISIpHOM (QU3MKM W TEPMOAMHAMUKH (CBSA3b
JIaBJICHUS UJICAIBHOTO ra3a CoO CPEAHEN KUHETUYECKON SHEPruel TEIIOBOr0 JABHKECHUS
M KOHLEHTpaUMe:d €ero MOJIEKYJ, CBS3b TEMIIEPATypbl BEIIECTBA CO CpeaHEn
KMHETUYECKOM »JHEpruer TEeIJIOBOTO [JBUXKEHHUS €ro 4YacTull, CBSI3b JIaBJICHUS
UJeaNbHOrO Ta3a C KOHLEHTpauuMed MOJIEKYJI M €ro TeMIepaTypoil, ypaBHEHUE
MenneneeBa—Knanelipona, NepBblli 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHECHMS
SHEPruM B TEIUIOBBIX IpoOlleccax), IpPU OSTOM HCIOJIb30BATh MaTEeMaTHUYECKOE
BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCJIOBHUS NPUMEHUMOCTH ypaBHEHHs MeHaeneeBa—
Knaneiipona;

aQHAJM3UPOBATh W OOBACHATH DJICKTPUUECKHE SBICHUS, WCIIOJNb3Ysl OCHOBHBIC
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKH (3aKOH COXPAHEHUS DJIEKTPUIECKOTO 3apsija,
3akoH  KynoHa, DNOTEHUMaNbHOCTh  AJEKTPOCTATHYECKOrO  IOJIA,  IPUHLMII
CYMEPIIO3UINHN DJICKTPUUYECKUX TIOJIEH, TIPU ITOM YKa3biBas yCIOBUS MPUMEHUMOCTH
3akoHa KynoHa, a TakXe NpakTUYECKHM BaXKHbIE COOTHOIICHMS: 3aKOHbI Oma A
y4acTKa LEeNu U AJI1 3aMKHYTOH 3JIEKTpUUECKOU 11enH, 3akoH J[xoynsa—JIenua, npaBumia
Kupxroda, 3akonsr dapajes ais 37eKTposin3a);

OTNUCHIBaTh (DU3NYECKUE MPOIECCHl U SBICHUS, UCTIOIb3YysS BEIUYUHBI: MEPEMEIICHUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TE€Jl, CHJIa, MOMEHT CHJIbI, IaBJIICHHE,
MOTEHIIMAIbHAs SHEPrusi, KWHETHYeCKas HHEpPrus, MexaHudeckas HSHeprus, padora
CUJIbl, IEHTPOCTPEMUTEIBHOE YCKOPEHHUE, CHJIa TSKECTH, CHJIa YINPYroCTH, CHIIA
TPEHMsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUSA Tea ¢ 3eMiIEi BOMM3H €€ OBEPXHOCTH,
SHEPrusi YHpyroil aegopManuy TPYKHUHBI, KOJIHMYECTBO TEIJIOTHI, aOCOIIOTHAS
Temmeparypa Teia, paboTra B TEpMOJIMHAMUKE, BHYTPEHHSS DSHEPIHsl HUACAIBLHOTO
OJIHOATOMHOTO Ta3a, paboTa HJEaNbHOTO ra3a, OTHOCHUTENbHAs BIIAXKHOCTh BO3/yXa,
KIIJI wmneanbHOro TEIMJIOBOTO JIBUraTessl; JJIEKTPUUECKOE TI0Jie, HaNpsKEHHOCTH
3JIEKTPUYECKOTO ITOJISI, HANMPSKEHHOCTh ITOJISI TOYEHHOI'O 3apsia WIH 3apsKEHHOTO
niapa B BaKyyMe€ U B JUAJIEKTPUKE, MOTEHIMAT 3JIEKTPOCTATUYECKOTO IOJIsI, pa3HOCTh
MOTEHIIMAJIOB, 3JIEKTPOABUKYILAs CHUJIA, CUJAa TOKA, HAIpsSKEHUE, MOIIHOCTh TOKa,
ANIEKTpUUEcKasi EMKOCTh IJIOCKOTO KOHIEHCATOpa, CONMPOTHBJICHUE Y4YacTKa LIEMH C



IIOCJIEAOBATENbHBIM M MApaJUICIBHBIM  COCIMHEHUEM  PE3HCTOPOB,  DHEPIHUs
JIEKTPUYECKOT0 0JIs1 KOHJIEHCATOPA,

OOBSICHATH  OCOOEHHOCTH TPOTEKaHHWs (PU3MYECKUX  SBICHUN: MEXaHHUYECKOE
JBWKECHHE, TEIUIOBOE JBMKEHUE YaCTHUI[ BEIIECTBAa, TEIIOBOE PAaBHOBECHE,
OpOyHOBCKOE JABMXKEHME, TU(PPY3Us, HCIIapeHHe, KUIIEHUEe U KOHJCHCAlus, TUIaBIeHUe
U KpUCTAJUIM3alUs, HAIpPaBJICHHOCTb  TCIUIONEpPENAaud,  OJIEKTpU3alMs  Tell,
SKBUIIOTCHIIMAIIBHOCTD [TIOBEPXHOCTHU 3aPSKEHHOIO ITPOBOIHUKA,;

IPOBOJUTH MCCIICJOBAHUE 3aBUCUMOCTH OJHOW (PM3UUECKON BEIMYUHBI OT JPYroul C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHMM, IpU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
($UKCUpPOBaTh pPe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH (PU3UYECKUX BEIWYMH B BUJIC
rpaduKoB C Y4E€TOM aOCOIIOTHBIX IOTPELIHOCTEH W3MEPEHUH, JenaTh BBIBOABI IO
pe3yJsibTaTaM MCCIIEI0BaHNUS;

IPOBOJIUTH KOCBEHHBIE H3MEpEHUs (PU3MUYECKMX BEIMYMH, NPH 3TOM BBHIOMPAThH
ONTUMAJIBHBIA METOJ] M3MEpEeHMsl, OLICHWBaTh aOCOJIOTHbIE U OTHOCUTEIIbHBIE
HOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;

IPOBOAMTH  OMNBITHI [0 TPOBEPKE IMPEIJIOKEHHOW TUIOTE3bl:  IJIAHUPOBATh
OKCIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAJIBHYIO  YCTaHOBKY,  aHAJIU3UPOBATh
IIOJIyYEHHBIE PE3YJIbTAThl U JA€IaTh BBIBOJ O CTaTyCE NPEIJIOKEHHON THIIOTE3BL;
coOuroiaTh MpaBwiia 0€30IacHOrO Tpyda NMPH MPOBEJCHUU HCCIEN0BAaHUNA B paMKax
y4eOHOT0 3KCIEPUMEHTa, MPAKTUKyMa M Y4e€OHO-MCCIIEI0BATEIbCKOW U INPOEKTHON
JESITEIbHOCTH C HCIHOJb30BAHUEM H3MEPUTENbHBIX YCTPOHUCTB M J1aOOPAaTOPHOIO
000pyI0BaHNUs;

pemiath pacy€THBIC 3aJaYd C SBHO 3a/JIaHHOM W HESIBHO 3aJaHHOW (PU3NYCCKOM
MOJICNIbIO: Ha OCHOBAaHMM aHaJIHM3a YCJIOBUS OOOCHOBBIBaTH BBHIOOp (hH3HYECKOM
MOJIeJIM, OTBedarlleld TpeOoBaHUSAM 3aJaud, HPUMEHATh (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTM M TOCTYJIaThl  (PU3MUECKUX TEOpUH TMpHU  HCIOJIb30BaHUU
MaTEMaTUYECKUX METOJOB PpELICHWS 3aJad, MPOBOAUTH pACUYETBl HAa OCHOBAaHUU
UMEIOUINXCA JaHHBIX, AaHAJU3UpPOBaTh peE3yJbTaThl U KOPPEKTHUPOBATb METOJbI
pemeHus ¢ y4€TOM IOJyYECHHBIX PE3yJIbTaTOB;

pelaTh KaueCTBEHHbIE 33/1a4M, TpeOyrolue NpUMEHEeHNs 3HaHUI U3 pa3HbIX pa3/esioB
Kypca (M3MKH, a TaKKe MHTErpalMd 3HAHUW U3 JPYTUX NPEIMETOB €CTECTBEHHO-
HAy4yHOr'0 IIMKJa: BBICTpauBaTh JIOTMYECKYIO LIETIOYKY PACCYKICHHM C OIOpod Ha
U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3UUYECKHE SBICHHUS;

MCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS JUIsl OOBSCHEHUSI OCHOBHBIX IIPUHLIUIIOB PabOThI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
PUBOJIUTH MPUMEPHI BKJIa1a POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIErO0 MHpa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHH;

aHATM3UpOBaTh W  OLIEHUBATh TIOCIEACTBUS OBITOBOM H  MPOU3BOACTBEHHON
JEeSITEIbHOCTH 4eJOBEKa, CBSI3aHHOW ¢ (U3MUECKUMH TMpolleccaMH, C TO3MIMN
JKOJIOTUYECKOU 0€30MacHOCTH, IIpeICTaBICHUN 0 paloHaIbHOM
IIPUPOJIONOIB30BAHNH, a TAKXE Pa3yMHOM HCIOJIb30BAaHUU JIOCTH)KEHUHW HAyKW U
TEXHOJIOTHH JIJIs1 JATBHEHIIIETO pa3BUTHS YEIOBEUECKOT0 OOIIECTBA;

MPUMEHSTh pa3iIM4HbIe CIOCOObI paboThI ¢ HHpOpMAIEel GU3NYECKOTO COAEPIKAHUS C
UCIIOJIb30BAaHUEM  COBPEMEHHBIX HMH(QOPMAIIMOHHBIX  TEXHOJIOTUH, TMpU  ITOM



UCMO/Ib30BaTh ~ COBPEMEHHbIE  HMH(OPMAIMOHHBIE  TEXHOJOIMH sl IOMCKA,
nepepadOTKU W TPeAbsABICHUA Y4YeOHOW M HAy4HO-TIOMYJISIpHOW HH(OpMAIH,
CTPYKTYPUPOBAaHUS M HMHTEPIpETalud WHGPOPMALUU, MOJYyYCHHOH W3 PazIHYHBIX
UCTOYHUKOB, KpPUTUYECKH aHAJIM3UPOBATh M10JIy4aeMy0 UH()OPMaIUIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIUXCA 3HAHMM, TaKk M Ha OCHOBE aHaJn3a
HCTOYHUKA HHPOPMALIUHY;

OpPOSIBJIATH OPraHU3allMOHHbIE M TI03HABATENIbHBIE YMEHHS CaMOCTOSTEIHHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOLIECCE BBHIMOJIHEHUS IPOEKTHBIX W Y4eOHO-
UCCIIEI0BATEIbCKUX PA0OT;

paboTaTh B IpyIIe C HUCHOJIHEHHWEM pa3jIM4YHBIX COLMAIBHBIX pOJIeH, IIAHUPOBATh
paboTy TIpyIIbl, palMOHAIBHO PpACHpPEAEATh JAEATEIBHOCTh B HECTAHAAPTHBIX
CUTYallUsX, aJleKBAaTHO OLIEHUBATh BKJIAJ Ka)XJOIO U3 YYaCTHUKOB I'PYIIIbI B pEIIEHUE
paccMaTpuBaeMoid MPOOIIEMEI;

OPOSIBIATE MOTHBAIMI0O K  Oyaymed mnpodecCHOHANbHON — JIesTeIbHOCTH 110
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K konny oOyuenust B 11 knacce npeIMETHbIE pe3yJabTaThl Ha YIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

MOHUMATh POJb (U3UKH B HDKOHOMHUYECCKOW, TEXHOJOTHYECKOH, COIUAIBHONH U
ATUYECKON cdepax AesITeNbHOCTH YEJIOBEKa, POJb M MECTO (PU3UKH B COBPEMEHHOMN
Hay4YHOM KapTHHE MUPA, POJIb ACTPOHOMHH B IPAKTUYECKOU JEATEIBHOCTH YEJIOBEKA U
JalbHEHIIEM  HAyYHO-TEXHHYECKOM  Pa3BUTHH, 3HAYEHHE  ONMUCATEJIbHOM,
CUCTEeMATHU3UPYIOIIEeH, OOBSCHUTENBHON M MPOTHOCTHYECKON (PYHKIMH (u3nueckoit
TEOPUH — HJIEKTPOJMHAMUKH, CHELHUATBHOM TEOPUM OTHOCUTEIBHOCTH, KBAaHTOBOM
¢u3uku, ponb GU3NYECKON TEOpUH B (GOPMUPOBAHUU TNPEACTaBICHUN 0 (U3HUECKOi
KapTUHE MHUpa, MECTO (PU3MYECKOM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEJICTABICHUN O IIPUPOJE;

pasinyath yCJIOBUS MNPUMEHHUMOCTH Mojened (U3NYeCKUX Tela M IPOLECCOB
(ABNIEHMI): ONHOPOJIHOE AJIEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJI,
rapMOHHYECKHE KONeOaHMs, MaTeMaTHYEeCKH MasTHHUK, HACaIbHBIA MPYKUHHBINA
MasiTHUK, TAPMOHUYECKUE BOJIHBI, UJCANIbHBIN KOoleOaTeIbHbIN KOHTYp, TOHKAs JINH3a,
MOJIeJIel aTOMa, aTOMHOT'O s/Ipa U KBAHTOBOW MOJIEJIM CBETA;

pasnnyath YCJIOBUS (TpaHHIbI, O00JAacCTH) HPUMEHHMMOCTH (U3UUYECKUX 3aKOHOB,
MOHMMAaTh BCeoOUIMIl XxapakTep (QyHAAMEHTAJIbHBIX 3aKOHOB U OrPaHUYEHHOCTh
UCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJTM3UPOBaTh U OOBACHATH HJIEKTPOMArHUTHBIE MPOLECCHl U SIBICHUS, UCIONb3Ys
OCHOBHBIE IIOJIO)KCHHMSI U 3aKOHBl DJIEKTPOAVMHAMUKA M CIELUUaIbHOM TEOpUHU
OTHOCHUTENIbHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTO 3apsia, cujia AMIiepa, cuia
Jlopenua, 3aKOH »AIEKTPOMAarHUTHOM WHAYKUWH, mpaBwio Jlenma, cBsizp JI/IC
CaMOMHAYKIUU B JJIEMEHTE JJIEKTPUYECKOW LENU CO CKOPOCTBIO HM3MEHEHUs CHIIbI
TOKa, MOCTYJaThl CIIEIMAIbHON TEOPUN OTHOCUTEILHOCTH DWHIITENHHA);
AQHAJIM3UPOBATH U OOBACHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHUS, UCTIONb3Ys MOJOKEHUS
KBaHTOBOM (u3uku (ypaBHeHHe DiHIITeHHA a1 HoTOdPdeKTa, MepBbId U BTOPOH
MoCTynaThl bopa, MpUHIMI COOTHONICHHS HeompeaenéHHocTen [ eiizenoepra, 3aKOHBI
COXpAHEHHUs 3apsiJ0OBOTO U MAacCCOBOTO YMCE M SHEPIHH B SJIEPHBIX PEAKIMAX, 3aKOH
palMOaKTUBHOTO pacraja);



OMKCHIBATh (PU3NUECKHE MPOIIECCHI U SIBICHUS, UCIOIb3YS BEIMYMHBI: HANPSKEHHOCTh
JNEKTPUYECKOTO  MMOJI, MOTEHIHMAl  SJIEKTPOCTATUYECKOro  MOJs,  Pa3HOCTh
MOTEHIIMAIOB, AJIEKTPOJBIKYIIAs CHJIA, WHAYKIWS MArHUTHOTO MOJsi, MarHUTHBIN
MOTOK, cwia Amnepa, HHAYKTUBHOCTb, 3JICKTPOIBMXKYILAs CHJIA CAMOUHIYKIIHH,
SHEPrusi MarHUTHOTO MOJI MPOBOJHUKA C TOKOM, PEISTUBUCTCKUN HUMITYIIbC, MOTHAS
SHEPrusl, SHEPrus MOKOs CBOOOTHON YaCTHUIIbI, JHEPTHsI U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apsi]l Apa, SHEPTUSI CBS3H SIAPA;

OOBSCHATh OCOOCHHOCTH TIPOTCKaHUS (U3NYECKUX SIBJICHUN: DIICKTPOMArHUTHAsS
WHAYKIIHS, CAMOUHIYKIINS, PE30HAHC, UHTep(DEPESHIIHS BOTH, TUPPAKIUS, TUCTIEPCHUS,
MOJIHOE BHYTPEHHEE oTpaxkeHue, (hoToanekTpuueckuii addekr (dhororddekr), anbda-
u Oera-pacmaapl  sijaep, ramma-u3inydeHue saep, (U3NYECKUe  MPUHIUIIBI
CHEKTPAJIbHOTO aHau3a U paboThI J1a3epa;

ONpEeNIesATh HAIlpPaBJICHUE WHIAYKIMM MAarHUTHOTO TMOJIsi MPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

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

MPUMEHSATH OCHOBOIIOJIATAIONINE ACTPOHOMHYECKHUE TOHSATHS, TEOPUU W 3aKOHBI JJIs
aHaM3a W OOBSICHEHUS (PU3NYCCKUX TIPOIECCOB, IMPOWCXOMISAIINX B 3BE3/IaX, B
3BE3HBIX CHCTEMaxX, B MEXTaJaKTUYCCKOW Cpele; JBIMKCHUS HEOCCHBIX Tell,
SBOJIFOLIMY 3BE3 1 BeceneHHOM;

MPOBOANUTH HCCIIEOBAaHUE 3aBUCHUMOCTEH (U3NYECKUX BEIUYHMH C HUCIOJIb30BAHUEM
MPSIMBIX U3MEPEHUI, TPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATH PE3yIbTaThl
MOJIyYEHHOW 3aBUCHUMOCTH (PH3UYECKMX BEIMYUH B BHAE TpaduKOB C Y4ETOM
a0COJIIOTHBIX ~ TOTPEIIHOCTEH M3MEpEeHuM, JeJaTh BBIBOJBI IO  pe3yjbTaTaM
WCCJICIOBAHMS;

MPOBOANTh KOCBEHHBIE M3MEpPEHUs (PUINYECKUX BEIMYWH, TMPH ITOM BBIOHpATH
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OIICHHBAaTh aOCONIOTHBIE W OTHOCUTEJIHHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTh  OMBITBI MO TMPOBEPKE MPEIJIOKEHHOW THUIOTE3bl: I[UIAHHUPOBATH
DKCIIEPUMEHT,  CcOOMpaTh  OKCIEPUMEHTANbHYI0  yCTaHOBKY, aHAJIU3UPOBATh
MOJIYYCHHBIC PE3YIIbTAThI U JIEaTh BBIBOJI O CTATYyCE MPEATIOKEHHOM TUITOTE3HI;
OTMHUCHIBATh METOJIbI TIOJYYCHHS HAYYHBIX aCTPOHOMHUUYECKUX 3HAHUM;

cobOmo1aTh mpaBmiia 0€30MacHOTO TPy/a MPU MPOBEACHUU HCCIEAOBAaHHN B pamMKax
yu4eOHOr0 SKCIEPUMEHTa, MPAKTUKyMa U y4eOHO-MCCIEeI0BATENbCKOW W MPOEKTHOM
JIEATETLHOCTH C HCIOJIb30BAHUEM HW3MEPUTENIBHBIX YCTPOMCTB M J1a0OPATOPHOTO
000pyI0BaHNS;

pemate pacy€THBIE 3aladydl C SBHO 3aJlaHHOW M HESBHO 3aJaHHON (u3mueckoi
MOJIeTIbIO: HAa OCHOBAaHWUM AaHalIM3a YCIOBHs BBIOMpaTh (pU3MYECKHE MOJEINH,
OTBeUalolue TPEOOBAHUAM 33/1a4H, MPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYyJaThl (U3MYECKUX TEOPUH TMPU HCIIOIH30BAHUM MATEMAaTHYECKHUX METOJIOB
pemieHusl 3ajad, TMPOBOJAWTH pPAcUY€Thl Ha OCHOBAHMHM WMEIOIIUXCS JIaHHBIX,
AQHAJIM3UPOBATh PE3yAbTAaTbl M KOPPEKTUPOBATh METOJbl PEHICHUS C Y4ETOM
MOJIYYeHHBIX PE3YJIbTATOB;

peliaTh KaueCTBEHHBIE 3a7auu, TPeOyIole MPUMEeHEHUsl 3HAaHUH U3 Pa3HbIX pa3/eioB
Kypca (M3MKH, a TakKe WHTETpallMd 3HAHUW U3 JPYTUX TPEIMETOB €CTECTBEHHO-



Hay4YHOTO IIMKJIA: BBICTPAMBATh JIOTMUYECKYIO LIEMOYKY PAcCCyXJIEHHHl Cc omopod Ha
U3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SIBICHUS;

MCII0JIb30BaTh TEOPETUYECKUE 3HAHUS /111 OOBSICHEHUS! OCHOBHBIX IPUHLMIIOB PaOOTHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTUIECKUX MPOIIECCOB;
IPUBOAUTH NIPUMEPHI BKJIA/1a POCCUHCKUX U 3apYOEkKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IPOLIECCOB OKPYXAIOIIEr0 MHUpPA, B DPA3BUTHE TEXHUKU U
TEXHOJIOTHI;

aHaJIM3UpOBaThb W  OLEHUBATh IIOCIEACTBUS OBITOBOM U  MPOM3BOACTBEHHOMN
NeSITEIbHOCTH 4YeNIOBEeKa, CBA3aHHOW C (U3MUECKUMH IPOLECCaMU, C MO3ULIMH
9KOJIOTUYECKOM 0€3011aCHOCTH, IpeCcTaBIeHUN 0 panroHaIbHOM
[IPUPOJIONOIb30BAHUH, A TAKXKE Pa3yMHOM HCIOJb30BAaHUU JIOCTH)KEHUN HAyKU U
TEXHOJIOTHH JIIsl TaTbHEHUIIIET0 pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

IPUMEHSATh pa3IMuyHble CIIOCO0BI PabOThl ¢ HHpOopManUel (U3NIECKOT0 COAEepPKAHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, MpU  3TOM
UCMOJIb30BaTh ~ COBPEMEHHbIE  HMH()OPMAIMOHHBIE  TEXHOJIOTMM  JUId  IIOUCKa,
nepepadOTKM H TPEAbSABICHHUA YYEOHOW M HAy4HO-TIOMYJISIpHOW HH(OpMAIuH,
CTPYKTYpPUPOBAaHHUS W MHTEpPOpETaluud HHQOpMalLMM, HOJYyYEHHOW U3 pPa3InYHBIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOJIy4aeMy0 MH(OpMaIUIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAaHMH, TaK M Ha OCHOBE aHalu3a
UCTOYHUKA MHPOpMALUY;

IPOSBIATh OPraHM3aLMOHHBIE M IO3HABATEJIbHbIE YMEHUS CaMOCTOSITEIbHOTO
IpUOOpPETEHUs] HOBBIX 3HAHWW B IPOLECCE BBHINOJHEHUS IPOEKTHBIX U Y4eOHO-
HCCJIEI0BATEIBCKUX pPadoT;

paboTaTh B IpyIIe C UCHOJIHEHUEM pa3IMYHbIX COLUAJIBHBIX POJeH, MJIaHUPOBATH
paboTy Tpynmbl, palUoOHAIbHO PpACHpPENesaTh JEATENbHOCTh B HECTAHJAPTHBIX
CUTYalUsX, alcKBaTHO OLICHMBATH BKJIAJ KaXKIOIO U3 YYaCTHUKOB IPYIIIBI B PEIIEHUE
paccMaTpuBaeMoi MpoOIeMsl;

IOpOSBIATE MOTHUBALMIO K Oyaymed npodeccCHOHANbHOM — IeATENbHOCTH IO
CHEUHATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.



TEMATHYECKOE INTAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA AKAJEMHUYECKHUX YACOB,
OTBOJMMBIX HA OCBOEHME KAXKJIOM TEMbBI YYEBHOI'O ITIPEJMETA U BO3MOXKHOCTH

10 KUIACC

Ne i/

Tema ypoka

KoanyecTBo 4acosB

Bcero

HCIOJb30BAHUSA IO 3TOM TEME DJIEKTPOHHBIX (IIH®POBBIX) OBPA30OBATEJILHBIX PECYPCOB

JIeKTPOHHBbIE NN (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

1 ®dusnka — pyHIaMeHTalbHas HayKa O oJzie 1 bubnuoreia LOK
W3HKa — JaMEeHTalIbHAs H IPUPOJT
i K prp https://m.edsoo.ru/1beef346
Hay4nplii MeTO MO3HAHUS U METOJIbI UCCIICIOBAHMS
5 o i g T a a 1 bu6nuoreka [IOK
W3UYECKUX SIBJICHUI. DKCIICPUMEHT M TEOPHS B IIPOIIECCE
P P P https://m.edsoo.ru/3a7fde29
Mo3HaHUs MpUpo el HabmoieHue u SKCrepuMenT B pusuke.
Crnioco0ObI n3MepeHus GU3HUECKUX BEIMYUH. AOCOIOTHAS 1
3 P ¢ i 1 bubmuorexa [JOK
OTHOCHUTEJIbHAS MOTPEIIHOCTH U3MEPEHUHN (PU3NUECKUX
P P https://m.edsoo.ru/ca2def03
BEJIMYUH
MopenupoBanue B pusuke. Ponas u mecto pusnuku B
4 do (I)) a co (be €HHOM Hay4YHOI aq) a 1 bubnuorexa LOK
MHPOBaHUU COBPEMCHHOM HayYHOM KapTHHBI MUpa, B
PP N P yqv P P https://m.edsoo.ru/eabbdedl
MPAKTUYECKON JIEeATEIbHOCTH JIIOIEH
Mexanunyeckoe aBuxeHue. Cucrema oTcuera.
5 OTHOCHUTENBHOC €XaHUYECKOTO e [Tpsima 1 bubnuorexa LOK
THOCHUTEIILHOCTh MEXaHHUECKOTO JBIOKEHUs. [Ipsimast n
P https://m.edso0.ru/e9a52f02
oOpaTHas 3a/1aui MEXaHUKH
Panuyc-BekTop MaTepralbHONW TOUKH, €r0 IPOEKIIUU Ha OCH
6 i Tp P I C POCKHL I/I 1 bubmmorexa [JOK
koopaunar. Tpaekropus. [lepememnienne. Ckopocts. Ux
P P P P P https://m.edso00.ru/30a108a5
MPOEKIIUN Ha OCH KOOPIMHAT
v PaBHOMepHOE npsiMosIMHENHOE ABIKeHHe. [ 'paduyeckoe 1 bubmuoreka [JOK
OIKCaHHe PABHOMEPHOTO MPSMOIUHEHHOTO JIBHXKEHUS https://m.edso0.ru/89ba7190
. . but6mmoreka [IOK
8 CrnoxeHue nmepeMenieHuii U ckopocteil. Pemenne 3agau 1

https://m.edsoo.ru/761d18aa
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HepaBHoMepHOE BH>KEeHHE. MTHOBEHHAsI CKOPOCTD.

9 Yckopenue. [IpsamonrHeitHOe IBUKEHHUE C TOCTOSIHHBIM Brbmmorexa LIOK
https://m.edso0.ru/a99549a7
YCKOpPEHUEM
I'padmyeckoe onucanme MPSIMOIUHEHHOTO TBUKCHHUSI C bubnmoreka [JOK
10
MOCTOSTHHBIM YCKOPEHHEM https://m.edso0.ru/b7560bbf
CBoboaHoe najzieHue. Y ckopeHrue cBOOOIHOTO MaieHusl.
11 3aBI/ICHHMOCTb KHOOpI[I/IHaT cf(opocm ycrf[opeHI/m (f[T BPEMEHU U bubmmorexa LIOK
’ ’ https://m.edso0.ru/f738109c
uX rpaduKu
12 JIBu>keHue Tena, OpOIIeHHOTO MO YTJIOM K TOPU30HTY bubmmorexa LIOK
’ https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe nBuxenue. [[BrmxeHue mno ok HOCTH.
13 YFF)JIOBas[ u nHHeﬁias{ cxopoci. [Tepuon n qaci}:fa. bubnuoreia LOK
https://m.edso0.ru/33196fbe
LenTpocTpeMUTENBHOE U IOJHOE YCKOPEHUE
" " bubaunoreka [IOK
14 KonTtposabHas pa6ora no reme ""Knunemaruka https://m.eds0o.ru/124232¢
[TepBeiif 3akon HptoToHa. MHEpLMaibHbIe CUCTEMBI OTCUETA.
15 HpiHI_[I/IH OTHOCHUTEIBHOCTH FEJI;II/IJICH. Heunepnuansubie bubmorexa HOK
- https://m.edsoo.ru/5a9e4a64
CUCTEMBI OTCUETA
16 Cuna. PaBHonelicTByt01Ias cuia. Bropoit 3akoH HeroToHa. bubmuotexa [JOK
Macca https://m.eds00.ru/141d3837
. . but6mmoreka [IOK
17 B3anmopeiicteue ten. Tperuii 3akoH HeroToHa httos://m.edso0.ru/57dba505
18 [Ipunuun cynepno3uiuu cuil. Pemenre 3a1a4 Ha IpUMEHEHNE bubnmoreka [JOK
3akoHOB HeloTOHA https://m.edsoo.ru/bdf997fb
19 3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAJICHTHOCTh bubnuotexa [JOK
IPaBUTALIMOHHON U MHEPTHOI Macchl https://m.edsoo.ru/9aba2b0a
20 Cuia TSHKeCTH U yCKOPEHHUE CBOOOTHOTO A ICHUS Bubmorexa TIOK

https://m.edso0.ru/22757f26
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21 JIBr>keHre HeOEeCHBIX TeN U MX MCKYCCTBEHHBIX CITyTHHUKOB. bubmmoreka [IOK
IepBas KocMuYecKast CKOpOCcTh. 3akoHbI Kerurepa https://m.edsoo.ru/11abfa0a
Bbu6nuoreka [IOK
22 C .3 I'yka. B
una ynpyroctu. 3akon I'yka. Bec Tena https://m.edsoo.ru/0ae2cd84
Cuia tpenus. [lpupona u Buasl cui Tpenus. [[Buxenue B bubmmorexa LIOK
23 KU KO(IJ)TI/I u r.ass cp IéTOM cinbl cor pOTI/IBJ';eHI/ISI Cpelibl hitps://m.eds00.(u/11a86499
A i P pea https://m.eds00.ru/2cb29676
bubmuorexa [JOK
24 I .Cuna A
Hasnenue. 'mapocraruueckoe nasienue. Cuna Apxumena https.//m.edsoo.ru/a28aa7ad
o5 AbcomoTtHo TBepoe Teno. [locTynaTensHoe 1 BpalmaTeabHOe bubnnorexa [HOK bubanorexka [JOK
JBMIKCHUE TBEPJIOTO Telia https://m.edso0.ru/2b95d57e
26 MOMEHT CuJIbl OTHOCUTENBHO OCH Bparienus. [1nedo cumsl bubmmorexa LIOK
patt ’ https://m.edso00.ru/653d3459
C , .
2 A Bumionesa LIOK
' P PA St https://m.edsoo.ru/9aa79a7d
paBHOBECHS
bu6mmoteka [IOK
28 P
CHICHHE Salad https://m.edsoo.ru/dclcaacO
bubnuoreka [IOK
29 006006
oOLIeHre MaTepuala o TeMe «JlMHaMHuKa» https://m.edsoo.ru/9f5a574c
% rovew, Ll s eneress arepmaas movr. Teopens Bumionesa LIOK
) P P FeoP https://m.edsoo.ru/4bb8294b
JBUKEHUH LIEHTPA Macc
31 WMnynbe cHITbl M U3MEHEHHE UMITYJIbCa Tella. 3aKOH bu6muoreka [JOK
COXpaHCHHS UMITYJIbca. PeakTHBHOE JBHKEHHUE https://m.edsoo.ru/13f0a221
39 MowmeHT umityisca MarepuanbHo Touky. [Ipencrasinenue o bubmmoreka [JOK
COXpaHEHHH MOMEHTA UMITYJIbCA B IICHTPAIBHBIX MOJISX https://m.edsoo.ru/d6532eb9
33 Pemenue 3amau bubmuorexa [{OK
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https://m.edsoo.ru/f7706d63

34 Pabota cuibl Ha MaJIOM ¥ Ha KOHEYHOM TIEPEMEIICHHH. bu6nmmoreka [IOK
I'paduyeckoe npencrapnenne padbOTh CHITbI. MOLITHOCTH CHIIBI https://m.eds00.ru/913974c7
35 Kunernueckas sneprus. Teopema 00 M3BMEHECHUHN bubmuorexa [JOK
KMHETHYECKOW PHEPTUU MaTE€PHUATbHON TOUKH https://m.edsoo.ru/9a5e2e74
36 IloTennuanpHbBIe U HEMMOTEHIIMAIBLHBIE CHIIBL. [loTeHuanprHas Bbu6nuoreka [IOK
sHeprus. Bropas kocMuueckas CKOpOCTh https://m.edsoo.ru/554bafcc
Tpetss kocMuueckasi ckopocTb. CBsi3b pabOTHI
37 HSHOTCHHI/I&JII)HI)IX CHUJI C lI:/)I?,MeHeHI/IeM ﬁexaHqucxoﬁ SHEPTUu bubmmorexa LIOK
. https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKON YHEPTUn
38 VYipyrue u Heynpyrue CTOJIKHOBEHMs. Y paBHeHUE bepHyrum bubnuoreka [JOK
JUT UAECATIbHOM HKUIKOCTH https://m.edsoo.ru/f30f43b6
39 KonTtpoubHnasi pabora no teme «/luHamukay, '"3aKkoHbl Bbub6anorexa HHOK
COXpaHeHHsI B MexaHuke' https://m.edsoo.ru/474e7c4a
40 Pa3BuTHe npexncrasiaeHuit o npupoe TenaoTsl. OCHOBHBIE bubnmnoreka HOK
nosnoxenust MKT. [Tuddysus. bpoyHoBckoe nBrkeHne https://m.edsoo.ru/b0a4445f
CtpoeHue ra3000pa3HbIX, KHUJIKUX U TBEPIBIX Tel. XapakTep
41 IBWKEHUS U B3aUMOJEHCTBUA YacTHI] BemlecTBa. Macca u bu6nuoreka [IOK
pa3mepsl MoJieKys (aroMoB). KonnyecTBo BemecTsa. https://m.edsoo.ru/c44d02e2
[TocTostHuast ABoraapo
bu6nuoreka [IOK
. https://m.edsoo.ru/c8094721
42 OcnoBHoe ypaBHenne MKT. Uneanbublii ra3. ['a30Bbie 3aKOHBI Bubmiorexa LIOK
https://m.edsoo.ru/1deb2367
43 Temneparypa. TemoBoe paBHoBecue. llkana [enbcns. bu6muoreka [JOK
Pemenne 3amau https://m.edsoo0.ru/0070d493
44 VYpasuenue Menneneena-Knanetipona. Pemenne 3amau Bubmorexa TIOK

https://m.edsoo.ru/8d12c328
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bu6nuoreka [JOK

45 AOcomoTHas Temnepatypa. 3akoH JlaapToHa https://m.edsoo.ru/14e02d1f

16 N3omnponeccel B U1€aIbHOM I'a3e C OCTOSHHBIM KOJIM4YE€CTBOM bubmmoreka [IOK
BEIIECTBA https://m.eds00.ru/68878d51

47 I'paduaeckoe nmpeacraBaeHUE U30MPOIIECCOB: H30TEPMA, bubmmorexa [JOK
n30Xx0pa, n3odapa https://m.edso00.ru/1344327b

48 Pemenue 3anau brbmmorexa LOK

https://m.eds00.ru/10265a05

CBs13b a0CONMIOTHOM TEMIIEPATYPHI TEPMOIUHAMUIECKOM

49 CHCTEMBI CO CPEHEH KHHETHUYCCKOU dHEePTrueit https://m.edsoo.ru/c38af875
[IOCTYIATEIbHOTO TEIJIOBOIO JBUKEHUSI €€ YacTHULL

50 O0600111eH1E U cUcTeMaTH3aus 3HaHui o TemMe "OCHOBEI bu6nuoreka [IOK
MKT" https://m.eds00.ru/09d12fd8

" " bubaunoreka [IOK

51 KonTtpoabsnas padora no teme "OcnoBbl MKT https://m.edsoo.ru/13adad59
TepMmonnHaMuyeckas cucrema. 3aJJaHue BHEIIHUX YCIOBUN

59 st T/] cucreMbl. BHenHue u BHYTpEHHME ITApaMETPBI. bubnmnorexka HOK
[Mapametper T/] cucTeMbl Kak CpeiHUE 3HAYCHHSI BEJINYMH, https://m.edsoo.ru/5f8d38a3
OTHCHIBAIOUINX €€ Ha MUKPOCKOITMYECKOM YPOBHE

53 HyneBoe nauano tepmoannamMuku. CaMOnpon3BoIbHAs bubnmnorexka HOK
penakcarust TJ] cHCTeMBI K TETUIOBOMY PaBHOBECHIO https://m.edsoo.ru/8ec512f0
Mogenp neanbHOro ra3a B TEpMOJAUHAMUKE. Y CIOBUSA bubnmoreka [JOK

54 .
MPUMEHUMOCTH 3TOM MOJenn https://m.edsoo.ru/29355001
VYpaBuenue MenpaeneeBa-KnanelipoHna v BeIpakeHHUE TSI bubnuotexa [JOK

55 .
BHYTPEHHEW SHEPrHU https://m.edso0.ru/bal1178d0
Boipaxkenue a1 BHyTpeHHEN SHEPTUUA OAHOATOMHOTO BuGnmorexa LIOK

56 uaeanbHoOro raza. Kpasucraruueckve u HecTaTU4ecKue

TIPOIIECCHI

https://m.edsoo.ru/ac5cac15
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DnemeHTapHas padoTa B TepMOJAMHAMUKE. Beruncienue

bu6nuoreka [JOK

> paboThI 1o rpaduky mporiecca Ha PV-auarpamme https://m.edso0.ru/741d5738
Temmonepenaya kak croco0 N3MEHEHUSI BHYTPEHHEH YHEPTUU
58 TI CI/ICTEIE)MII:[I 0e3 coBepIIeHUsT Pa0OTHI. KOIZ]::KLII/IH ’ bubmmorexa LIOK
’ https://m.eds00.ru/3d734561
TETJIONPOBOHOCTb, U3TYUCHUE
KomnnuectBo TerioTel. TenmoéMKOCTh Tela. Y aeabHas U bu6nmoreka [IOK
59 MOJIIpHas TeIIOEMKOCTH BeIlleCcTBa. Y AelbHas TCIIOTa https://m.edsoo.ru/7ba67355
Cropanus TOIUIMBA. Pac4€r KoJMuecTBa TEII0THI IPU bubnnorexka HOK
TerIonepeiade https://m.edsoo.ru/1db5ad4e
60 [Tonstre 06 aqnabarnom npouecce. [lepBolii 3aKkoH bubnmnoreka HOK
TEPMOJIUHAMHUKHI https://m.edsoo.ru/d8098824
61 KonnuecTBo TemnoTel u paboTa Kak MEpbl U3MEHEHUS bubnmnorexka HOK
BHyTpeHHel sueprun Tl cuctembl https://m.edsoo.ru/b047alcd
Bropoii 3akoH TepMOIMHAMUKH ISl PABHOBECHBIX U
62 Hep:BHOBeCHI)IX EpOIfeCCOB. He(2)16pa§I/IMOCTI) MIPUPOTHBIX bubmmorexa LIOK
https://m.edso0.ru/c6f4f464
MPOIIECCOB
bu6nuoreka [IOK
63 [Mpuniune aeicTBust TeroBbix MammH. KI1J]. MakcumansHoe https://m.edso0.ru/2e945513,
3Hauenne KII. Iukn Kapuo bubmuorexa [JOK
https://m.edsoo0.ru/fe3857b9
64 DKOJOTHYECKHE aCMIEKThI UCTIOh30BAHMSI TETIJIOBBIX bubnmoreka [JOK
nsurateneil. TemnoBoe 3arpsi3HEHUE OKpY Karolien cpebl https://m.edso0.ru/9867aaa7
but6mmoreka [IOK
65 O06o061IeHre U cucTeMaTu3als 3HaHu| TI0 TeMe https://m.edso00.ru/c8c70432
"Tepmonunamuka. TemnoBsle MamuHbl" Pemienue 3agau bu6nuoreka [IOK
https://m.edsoo.ru/28d62b3f
66 KonTtpouabHasi pa6ora no marepuaiy, npoiiieHHOMY B buodimorexa HOK

NepBOM IOJIYrOAHH

https://m.edsoo.ru/1b6e26c5
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[TapooOpazoBanue u KoHAeHcays. VicnapeHue u KuleHue.

bu6nuoreka [JOK

o7 VY nenapHas TEII0Ta IapooOpa3oBaHUs https://m.edso00.ru/6f8e6777
Haceimiennsie u HeHachbleHHBIE apbl. KauecTBeHHas
3aBUCHUMOCTh IUIOTHOCTH U JIaBJIEHMSI HACBHIILIEHHOTO 11apa OT
68 TEMIEPATYPBbI, UX He3aBHCHI1\[400TL oT O6'bé1\]::1 HaCBIH_IerIOI‘O bubmmorexa LIOK
’ https://m.edsoo0.ru/f5c17d02
napa. 3aBUCUMOCTb TEMIIEPATypPbl KUTICHUS OT JJaBJICHUS B
KHUJKOCTU
69 BrnaxxnocTts Bo3myxa. AGCONIOTHASI M OTHOCHTEIIbHAS bubnnorexka HOK
BJIQ)KHOCTb https://m.edso0.ru/30ebbb79
70 Pemenue 3amau bubmmorexa LIOK
https://m.edso0.ru/18e95ff3
7 Tsépnoe teno. Kpucrammueckue n amopdHbie Tena. bubnmnorexka HOK
AHHU30TPOIHUS CBONCTB KPUCTAILIOB https://m.edsoo.ru/20a88a03
[InaBnenue n KpucTauM3anus. Y AeibHas TEIIOTa IJIABJICHUS. bu6mmoteka [IOK
72
CyOnumarus https://m.edsoo.ru/6ee91e9f
73 Hedopmaruu BEpaoro Tena. Pactsxkenne u cxarue. CIBur. bubnmnoreka [JOK
Mopnyns FOura. Ipenen ynpyrux aehopmanuii https://m.edsoo.ru/dalaabl0
74 TemoBoe pacmimpeHne KUIKOCTEN U TBEPABIX TEIl. bubnmnorexka HOK
AHrapMOHU3M TEIUIOBBIX KOJICOaHUIl YaCTHII BEIleCTBA https://m.edsoo.ru/7ba5edf2
75 [IpeoOpa3oBanue sHEPruM B pa30BbIX Mepexoax. Y paBHEHUE bubnmnorexka HOK
TEIJIOBOTO OajaHnca https://m.eds00.ru/97a0672f
[ToBepxHOCTHOE HaTsKeHUE. KanuisipHble SBICHUS.
76 I[aBJIEHI/IC M0, UICKPUBJIEHHOMN HOBerIEOCTBIO KHUJIKOCTH. bubmmorexa LIOK
https://m.edsoo0.ru/b42f1f97
®opmyia Jlamnaca
KounrpoJabsHnas padora no teme "Tepmoannamuxa.
177 TelI.]I(I))B]:Ie MaIlII)I/IHLI", "ArperaTmfl)e C(})Icmmmﬂ BeIlecTBA. budamorexa HOK
https://m.edsoo.ru/7dc2a739
da3oBblie nepexoabl"
78 DneKkTpu3aIys Te U e€ IPOSBICHUS. IICKTPUICCKUN 3aps/I. bubnuotexa [JOK



https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/7dc2a739

JIBa BU/a JIEKTpUYECKUX 3apsA10B. [I[pOBOJHUKY, TUIIEKTPUKHI
Y TOJTYIPOBOJHUKH

https://m.edsoo.ru/1aff445f

79 DneMEHTapHBIN NEKTPUYECKUM 3apsi1. 3aKOH COXpaHEHUs bubnmoreka [JOK
JIEKTPUUYECKOTO 3apsijia https://m.edsoo.ru/f49afd24
. bu6nmmoreka [IOK
80 B3aumoneiictBue 3apsanoB. Toueunsie 3apsapl. 3akoH Kynona https://m.eds00.ru/445b7746
bubnnoreka IIOK
81 Pemenue 3amau https://m.edsoo.ru/6b87ec5a
https://m.edso0.ru/08fc19bc
82 Dnektpuueckoe moyie. Ero gaelicTBrue Ha SJEKTPUYSCKUE 3apsiabl bubnuoreia LOK
https://m.edso0.ru/05c6bfal
HanpspxéaHnocTs anekTpudeckoro nodist. [TpoOHEbIit 3apsi.
83 .HI/IHiI/I Hanpﬂn(éHHOCTI/II) 3IEKTPUUYECKOTO 1?011;1. O,Z[HOI;)OI,[HHOC bubmmorexa LIOK
https://m.edso0.ru/3dac6957
AIEKTPUUECKOE TI0JIe
84 [ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO MOJIA. Pa3HOCTH bu6nuoreka [IOK
MOTEHIMAJIOB U HANPSHKCHUE https://m.edso0.ru/80021447
85 [ToTennmanpHas SHEPIUs 3apsiAa B JIEKTPOCTATUIECKOM I10JIE. bubnmnorexka HOK
[MToTeHIMal 3JEKTPOCTATHYECKOTO MOJIS https://m.edsoo.ru/af5fa389
CBs13b HANPSHKEHHOCTH TOJIA U PA3HOCTU NOTEHIIMAIIOB JUISI
86 3J'I€KTPOCTZTI/I‘-I€CKOFO TOJIS. H;)I/IHIII/IH cynepnolinupm ’ bubmmorexa LIOK
. https://m.edso0.ru/df7a6838
AICKTPUIECKUX TOJIEH
87 Pemenue 3agau bubmiorexa LIOK
https://m.edso0.ru/5a582263
88 [Tone Toueunoro 3apsina. [lone paBHOMEpPHO 3apsSKEHHON bu6muoreka [JOK
chepsr https://m.edsoo.ru/b297b5c3
89 ITone paBHOMEPHO 3apspKeHHOTO Mo 00BEMY mIapa. [Tomne bubmmoreka [JOK
PaBHOMEPHO 3apsDKSHHOM OECKOHEYHOM TIIOCKOCTH https://m.edsoo.ru/f7a665ee
90 [IpoBOAHMKY B 3IEKTPOCTATUUECKOM I10JI€. Y CIIOBUE bubnmoreka [JOK
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PaBHOBCCHUA 3apa10B

https://m.edsoo.ru/32405eab

91 JIMDIIEKTPUKH ¥ TIOTYIPOBOAHHUKH B 3JIEKTPOCTATUIESCKOM TI0JIE bubmmorexa LIOK
https://m.eds00.ru/060ebab5
92 Konaencarop. 21eKTpo€MKOCTh KOHAEHCATOPA. bubmuorexa [JOK
DIeKTPOEMKOCTD IIOCKOT0 KOHIEHCATOpa https://m.edso00.ru/845b4f73
93 [TapamienpHOE COEIMHEHHE KOHIEHCATOPOB. bubmmoreka [IOK
[TocnemoBarenbHOE COCTMHEHHE KOHICHCATOPOB https://m.edsoo.ru/d11e8ce7
94 DHeprus 3apsHKeHHOT0 KOHACHCAaTopa Bubmmorexa LIOK
https://m.edso00.ru/73a34f18
bubmuorexa [JOK
95 Pemenue 3anau https://m.edsoo.ru/5fh2ach5
https://m.eds00.ru/27434040
96 JIBu>keHME 3apsSKEHHON YacTULbI B OHOPOJHOM bubnnorexka HOK
AJIEKTPUUECKOM TI0JIC https://m.edsoo.ru/8341d6ac
97 Pemrenue 3amau
98 KonTtpoJabHas padora no teme "Jjekrpuyeckoe moje' ﬁ;g‘]sj:y/l/or:z:;(iﬁ‘flce £69069
99 Cuna Toxka. [TocTossHHBIN TOK. Y CIIOBHSI CYIIIECTBOBAHUS bubmuotexa [JOK
MOCTOSTHHOTO AJICKTPUYECKOTO TOKa https://m.eds00.ru/233311b5
100 Ncrounuku Toka. Hanpsxenne nu 3/1C ﬁgggf;;;:e;asi?ﬁ/o 839115
101 3akon OMa i ydacTKa [enu. DNeKTPUIECKOe COTPOTHBICHNE Bubmmorexa LIOK
https://m.edsoo.ru/f14f251e
102 3aBUCUMOCTh CONPOTUBIIEHUS! OJJTHOPOJIHOTO MPOBOJIHUKA OT bu6muoreka [JOK
€ro JUTMHBI U TUIOMIA/IN TIONIEPEYHOTO CEUCHUS https://m.edsoo.ru/95fcdf51
103 YaensHOE COMPOTUBIICHUE BelllecTBa. Perenne 3amay Bubmorexa LIOK
https://m.eds00.ru/437f8300
104 [TocnenoBarensHOE, MapaIeIbHOE, CMEIIAHHOE COSUHEHNE but6mmoreka [IOK
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MPOBOHUKOB https://m.edsoo.ru/236f7e07
105 Pacué€rt pa3BeTBIEHHBIX AneKTpruueckux 1enei. [IpaBuna bubmmorexa [JOK
Kupxroda https://m.edso00.ru/1794cf37
106 PaGora snekrpuyeckoro Toka. 3akoH Jlxxoyins —Jlenua ﬁgg:ﬁ;ﬁ%;iiﬁﬁlas 605C5¢
107 MOIHOCTB 3JIEKTPUYECKOT0 TOKA. TennoBas MOLIHOCTb, bubnmoreka [JOK
BBIJICIISICMasi Ha PE3UCTOPE https://m.eds00.ru/99750a6f
108 Pemenue 3amau bubmmorexa LHOK
https://m.edsoo.ru/eb72fc24
109 SACu BHyTpeHi—Iee COHpOTI/IjSJ'IeHI/Ie I/ICTO‘IHI/II“(a TOKa. 3aKOH bubnmnoreka HOK
Owma 115 IOJTHOM (3aMKHYTO! ) AJIEKTPHYSCKOM TETTH https://m.edsoo.ru/72d453af
110 MomHoCTh HCTOYHKKA TOKAa. KOpoTKoe 3ambIkaHne brbmmorexa LIOK
https://m.edsoo.ru/a0ae51d8
111 KonneHncarop B 1enu NOCTOSSHHOTO TOKa bubmiorexa LIOK
https://m.eds00.ru/35368f3e
112 Pemenue 3ampau no reme "[1oCTOSIHHBIN 3N€KTpUYECKUNA TOK" bubmorexa HOK
https://m.edsoo.ru/eb5d4687
113 KonTtposabHnas pa6ora no teme "IlocTostHHBINH Bbu6mmorexa HHOK
IEKTPUYECKHUii TOK" https://m.edsoo.ru/1885ddf1
114 BHeKTqueCKa;i MPOBOANMOCTH Pa3INYHBIX BEIIECTB. bubnmnoreka [JOK
DnexkTpudeckuil ToK B Metamiax. CBepXImpoBOIUMOCTb https://m.edsoo.ru/da794295
115 DNEeKTPUUECKUN TOK B paCTBOpPAX M paciuiaBax dIEKTPOIUTOB. bubnmoreka [JOK
3akonbl apajest ISt SJISKTPOIH3a https://m.edsoo.ru/4b423491
bu6muoreka [JOK
116 DnekTpuvecKkuil Tok B razax. [Lnazma https:// m.edscﬂ).ru/92d92f76
117 DJeKTpuYecKuil TOK B Bakyyme. BakyymHbie mpuOopbI bubmmorexa LIOK
https://m.edsoo.ru/2E+160
118 DNEeKTPUUYECKUI TOK B MOJTYIPOBOTHHUKAX. bubnuotexa [JOK
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[TomynpoBOTHUKOBBIE TPUOOPEI

https://m.edsoo.ru/ab61c660

®usznyecKkuil mpakTUKyM 1o teme "M3Mepenne cuibl ToKa u

119 HaNpsHKEHUS B UEIMU MOCTOSHHOTO TOKA IPH MOMOILLHA bubmorexa HOK
https://m.eds00.ru/5643ea56
AHAJIOTOBBIX U MU(POBBIX U3MEPUTENBHBIX TPHOOPOB"
120 Bcepoccuiickasi npoBepouHnasi padora/l'ogoBast
KOHTPOJIbHasi padoTa
duznyeckuil npakTukym 1o teme "M3mepenue yCKopeHust npu
121 npﬂMonHHeﬁHolij paBH}(I)L;I’CKopeHHOM ,I[BI/II))KCHI/II/IyHO HI;KHOHH(I))IZ Bubmmorexa LIOK
j https://m.eds00.ru/6960b6ef
IJIOCKOCTH
122 duznyeckuil npakTukyM 1o teme "M3mepeHune yckopeHus bubnnorexka HOK
CBOOOIHOTO TManeHus" https://m.edsoo.ru/d1ea2402
123 dusnyeckuil NpakTUKyM 1o teme "M3ydeHue JBHKEHUS Teaa bubnuoreka [JOK
10 OKPY)KHOCTH C TIOCTOSIHHOM 110 MOJTYJIFO CKOPOCTBIO" https://m.edsoo.ru/bcf53514
duznyeckuil npaktukym mno teme "M3mepenue
124 paBHOI[eﬁCTByII())LHeﬁ cﬁm pu ,Z[BI/I)KeHI/III)/I Opycka 1o bubmorexa LIOK
. N https://m.edsoo.ru/0b34db84
HaKJIOHHOH IJIOCKOCTH
®duznyeckuil npaktukym no teme "HccnenoBanue
125 3aBUCHUMOCTH CEIJ'I pr;IFMOCTI/I Bo3HHKa}0Hile B IIPYKUHE U bubmmorexa LIOK
' https://m.edsoo.ru/b55b81al
pe3nHOBOM 00paslie, oT ux aepopmanun’
®duznyeckuil npaktukym 1o teme "M3mepenue koadduimenrta
126 TPEHUS 10 Benplzane yyrl:/[mBoro KOC)(l)(bI/IHII)/IeHTa 3aBIiiI)((}I)/H\E)CTI/I bubmmorexa LIOK
. https://m.eds00.ru/b83b1607
Frp(N)
127 duznueckuil npakTukyM no teme "HccnegoBanue ycnoBui bubnmoreka [JOK
paBHOBeCHsI TBEPAOTO TEJIa, UMEIOIIETO OCh BpalieHus" https://m.edsoo.ru/4a04f4f7
128 Pu3nyecKuil NpakTUKyM 1o Teme "M3mepenue umnyibca tena bu6muoreka [JOK
110 TOPMO3HOMY ITyTH" https://m.edsoo.ru/856fb28e
129 Ouznyeckuil npakTukym no teme "M3ydyenue bubmuoreka [JOK

M30TEPMHUECKOTO TIporiecca (PEKOMEHI0BAaHO MCIIOJIb30BaHHUE

https://m.edsoo.ru/e0fe7e07
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udpoBoi tabopatopun)”

130 ®u3nYecKuil MpakTUKyM 1o TeMe "M3MepeHne yaenbHou 1 bubmmorexa [JOK
TerIoéMKoCcTH" https://m.edsoo.ru/2f2faa61
131 dusnyeckuii NpakTUKyM 110 Teme "M3mepenne abcomroTHOM 1 bubmuorexa [JOK
BJIQKHOCTH BO3/lyXa M OLIEHKA MAacChl IapoOB B IIOMCIICHHH'". https://m.edsoo.ru/6b1a23b5
122 cpran sapssomore sonenCaToRs 5 e st 1 bitbnorexa LIOK
P p,, A P P i https://m.edsoo.ru/ec424377
CBETOMO/1a
a3 Szlnslzqec::ﬁ IlpaKTI/II;yl;/I (I)IO TaeMe "I/iccneszaHaHe . BuGmiorexa LIOK
BHCHMOCTH CHJIBI TOKA OT HAMPSHKEHUS JIJIS JIAMITBI
" P 8 https://m.eds00.ru/2b179d98
HaKaJMBaHUS
bub OK
134 duznyeckuil mpakTukym 1o teme "Habmonenue snexkrponuza’ 1 h:tlpjsj:l;l/(;:.egjascflo.ru 164b66901
bu6mmoreka [IOK
135 P i . 1
CICPBHBIT YPOK https://m.edso0.ru/ed017d93
bu6mmoteka [IOK
136 P i . 1
CICPBHBI YPOK https://m.edso0.ru/ed017d93
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136
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11 KJIACC

KosaunuyecTBo
No 11/ Tema ypoka 4ACOB JIeKTPOHHBbIE NN (pPOBbIE
oOpa3oBaTe/ibHbIE pecypchbl
Bcero
1 B3anmopeiicTBre NOCTOSIHHBIX MarHUTOB U MPOBOJHUKOB C 1 bu6nmoreka [IOK
TOKOM. MarautHoe moJje. I'umoreza Ammepa https://m.edso00.ru/487a8593
5 Bekrop MaruutHOM nHAYKIuu. [puHimn cynepno3uuuu 1 bu6nuoreka [IOK
MarHUTHBIX M0JIeH. JINHUU MAarHUTHOM UHYKITUH https://m.edsoo.ru/4clabcch
3 MarnuTHO€ 1noJje IpOBOJHUKA ¢ TOKOM. OnbIT Dpcrena 1 brbmmorexa LIOK
https://m.edso00.ru/d35d5262
4 Cuiia AMniepa, e€ HarnpaBJIeHUE U MOYJIb 1 bubmmorexa LIOK
https://m.edsoo.ru/26d9c5ba
5 Pemenue 3agau 1 bubnuorexa LOK
https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa AMiiepa. DIEeKTPOU3MEPUTENIbHbBIE 1 bubnmnorexka HOK
IpUOOPHI https://m.edsoo.ru/ad7718d7
7 Cuna JlopeHua, e€ HanpaBieHHe U MOAYJIb. JIBUXkeHUE 1 bubnmnoreka [JOK
3apsHKEHHOW YaCTHIIBI B OJIHOPOJIHOM MarHUTHOM I10JIe https://m.edsoo.ru/c97afaal
bu6mmoteka [IOK
8 Pabora cuuret Jloperua L https://m.edS(])lo.ru/d518be4b
but6mmoreka [IOK
) Peterne sazat 1 https://m.edsi.ru/93617bd9
10 MarnutHoe nozue B Bemectse. PeppoMarHeTUKH, rapa- u 1 bubmuoreka [JOK
IMaMarHeTUKHA https://m.edsoo.ru/30ff9608
OcHoBHBIE cBOWCTBa heppoMarHeTukoB. [I[pumenenne bubnuoteka [JOK
11 1
(beppoMarHeTHKoB https://m.edsoo.ru/0b58190a
12 Pemenue 3amay mo treme "MaraurHoe 1osne"” 1 but6mmoreka [IOK
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https://m.edsoo.ru/5b55¢307

SIBnenue anexkTpoMarHuTHOM UHAYKIKU. [ToTOK BekTOpa

bu6nmoreka [IOK

13 MarHMUTHOW MHIYKIIUH https://m.edsoo.ru/b3efa0cl
bubmuorexa [JOK
14 DAL mnykumt https://m.edS(I)lo.ru/48150bd8
15 3aKoH aeKTpoMarHuTHOM uHaykuuu dapanes bubmorexa HOK
https://m.edsoo.ru/a6dec188
16 Buxpesoe anexrpuueckoe nose. Toku Pyko bubmmorexa LIOK
https://m.edso0.ru/15abe140
17 O/1C uHAYKINUY B IBUKYIINXCSA TPOBOAHUKAX BH6H_HOTeKa LOK
https://m.edso00.ru/0235cc02
18 Pemrenue 3amau bubnuoreia LOK
https://m.edsoo.ru/4dfda618
bubmorexa [JOK
19 Hpagmro Jlerma https://m.edscLi).ru/bb022726
20 WNunyktusHoCcTh. KaTylika HHAYKTUBHOCTH B IIETIH bubnmnoreka [JOK
MMOCTOSIHHOTO TOKa https://m.edsoo.ru/621eae9d
bubmuorexa [JOK
21 Asnenue camonnaykiuu. I1C caMOMHIYKITUN hitps://m.e dsc]>lo.ru /76060ca8
99 DHeprus MarHUTHOTO TOJIS KaTYIIKU C TOKOM. bubnmnoreka [JOK
DNEeKTPOMarHuTHOE ToJIe https://m.edsoo.ru/b3cOad11
23 Pemenue 3amau bubmorexa HOK
https://m.edsoo.ru/88f69d2b
24 O06001eHre 1 cucTeMaTr3aIs 3HaHUH 110 TeEME bubnuotexa [JOK
"DnekTpoauHaMHKa" https://m.edso0.ru/76484025
25 KonTtposabHnas padora no teme ""JiieKTpoauHaMuKa' ﬁ;gg:p/l/or::;z?’fmae 09b98
26 KoneobarensHas cucrema. CBOOOIHBIE KOJIEOAHHU. but6mmoreka [IOK
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I"apmonnueckue KonedaHus

https://m.edsoo.ru/7c1db385

Kunemarunueckoe u JUHAMHWYECKOEC OITMCaHHuEC KoJie0aTeIbHBIX

bu6nmoreka [IOK

2t JBHKEHHUI https://m.eds00.ru/87ce9498
DHepreTuyeckoe onrcanue. BoIBOJ AMHAMUYECKOTO OMKUCAHUS
28 Fapl\fOHI/I‘ieCKI/IX KoJIeOaHMi U3 UX I:[alfepreTqucxoro u bubnmorexa LIOK
https://m.eds00.ru/e3c99692
KMHEMaTUYEeCKOT0 OIUCAHUS
. bubnnorexka HOK
29 AmnuuTyza ¥ hasa koneoanmi https://m.edsoo.ru/7a0c439a
[lepuon u yactora konebanuit. [leprox MaabIx CBOOOTHBIX
30 K0§e6al}[ml71 MaTEMaTHYECKOTO MaﬂmeI(Ia. [Tepuox CBOH6021HI)IX bubmorexa [OK
. https://m.edsoo.ru/e0399319
KoJIe0aHUi TPYKUHHOTO MasITHHKA
31 3aryxaromue konedanus. Beinyxnennsie konebanus. Pezonanc bubmorexa [IOK
https://m.edso0.ru/72e93d09
bu6mmoteka [IOK
32 Aptokonebaiis https://m.edsoo.ru/6add2644
bu6mmoreka [IOK
33 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
34 Ypok-koHpepenmus "MexaHnnyeckue KonedaHus B bubnmnoreka [JOK
MY3bIKJIbHBIX HHCTPyMeHTaxX" https://m.edso0.ru/8ef587be
35 OnexkrpoMarHuTHele Konebanus. KonebareabHbIi KOHTYD bubmmorexa LIOK
https://m.edsoo.ru/d4adabde
36 ®opmyna Tomcona. CBs3b aMITUTYIBI 3apsifa KOHAEHCATOpa C bubmuoreka [JOK
aAMIUTUTYJOH CHIIBI TOKA B KOJI€0AaTEIbHOM KOHTYPE https://m.edso00.ru/093f9af1
3aK0H COXpaHEHHs SHEPTUHU B UACATLHOM KOoJebaTeTbHOM bubnmoreka [JOK
37
KOHTYpE https://m.edsoo.ru/d1e2d543
38 3aryxarolue IeKTPOMarHuTHbIC KoneOaHus. BeIHYX/IeHHbIE bubnmnoreka [JOK

OJICKTPOMArHMuTHBIC KoebaHus

https://m.edso0.ru/5e668619
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IIepemeHHBII TOK. Pe3ucTop u KOHAEHCATOP B LIENU

bu6nuoreka [IOK

39 MIEPEMEHHOI'0 TOKa https://m.eds00.ru/84836152
40 Karymika vHIyKTUBHOCTH B I[ENU MIEPEMEHHOTO TOKA Brbmmorexa LIOK
https://m.edsoo.ru/cfa307af
41 3akon OMa Jy1s SJIEKTPUUYECKOM 1ENU MEPEMEHHOI0 TOKa bubmorexa [IOK
https://m.edso0.ru/8bae38e6
42 MouHOCTh IEPEMEHHOI0 TOKA. AMIUIMTYAHOE U JIEHCTBYIOIIEE bubnnorexka HOK
3HAYEHUE CHJIBI TOKA U HAIIPSHKCHHS https://m.edsoo.ru/lcac6c4c
43 Pe3oHaHC B 35IeKTpUYECKOH 1eTH bubnuoreia LIOK
https://m.eds00.ru/087506df
44 Pemenue 3agau bubmmorexa LIOK
https://m.edsoo.ru/al6836a4
45 Wneansubrif Tpanchopmatop. [IponssoacTso, nepenava u bubnnorexka HOK
NOTpeOICHNE ITEKTPUICCKOH SHEPTUH https://m.edsoo.ru/f97418ae
DKOJOTUYECKHE PUCKU TIPU TTPOU3BOJICTBE IJIEKTPOIHEPTHH.
46 Kynerypa I/ICHOJ‘IESOB&HI/II; 3HEKTp03})IIepmH B HOS:;HI?SBHOfI bubmmorexa LIOK
N https://m.edso0.ru/a6f74d93
47 Pemenue 3agau bubmmorexa LIOK
https://m.edsoo.ru/ee6677ed
48 O06001eHre U cucTeMaTr3aIs 3HaHUI 110 TeMe bubmuorexa [JOK
"DneKTpoMarHuTHbIe Kosebanus" https://m.edso00.ru/401024a9
49 MexaHndecKre BOJIHBI. XapaKTePUCTUKA MEXaHHIECKUX BOJTH bubmmoreia LIOK
https://m.edsoo.ru/a58e109f
50 CBoiicTBa MEXaHMYECKUX BOJH Bubmmorexa LIOK
https://m.edsoo.ru/d9ae1000
bubnuoteka [JOK
>1 3Byk. XapakTepHCTHKH 3ByKa https://m.eds;f).ru/138b6f09
52 HNudpas3syk u ynerpassyk. [llymoBoe 3arps3Henue bubnuotexa [JOK
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OKpY>Karollen cpeibl

https://m.edsoo.ru/7380038f

53 Pemenue 3amau bubmorexa LIOK
https://m.edsoo.ru/cfd918bf
54 DJIEKTPOMArHUTHbBIC BOJIHBI. M311ydeHre 371eKTpOMarHuTHhIX bubmuorexa [JOK
BOJIH https://m.edsoo.ru/714e5db1
55 DHeprus MMEKTPOMArHUTHBIX BOJH. CBOMCTBA bubnmoreka [JOK
AJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
56 [ITxana 3nekTpOMarHuTHHIX BOJH. [[pumMeHeHne bubnmnoreka [HOK
3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY https://m.edsoo.ru/49bel1f9e
57 [IpuHIMTIBI paguoOCBA3U U TENEBUACHUS. Pagnonokanus. bu6nuoreka [IOK
DJEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIICH CpeIIbl https://m.edso00.ru/9f96f18
KonTtposabHnas pa6ora no marepuaiy, NpoiieHHOMY B Bbub6anorexa HHOK
58
NePBOM MOJIYTOTHH https://m.edsoo.ru/4f7985a0
59 Cgert. 3aKOH NPSIMOIMHENHOTO PACTIPOCTPAHEHUS CBETA bubmorexa LIOK
https://m.eds00.ru/f9566406
60 Pemrenue 3ana4 Ha IpUMEHEHUE 3aKOHA NPSAMOIMHEHHOTO bubmuoreka [JOK
pacmpocTpaHeHus CBeTa https://m.edsoo.ru/ea32d455
bu6mmoteka [IOK
61 OTtpaxenune cBeta. [Lnockoe 3epkano. Chepuueckoe 3epkajio https://m.eds0o.ru/a005d2bb
ITpenomnenue cBera. AGCOTIOTHBIN U OTHOCUTENIbHBIN
62 H(I:KasaTenL npenomiieHus. [loaHoe BHyTpeHHEE OTpaskeHue. bubmmorexa LIOK
. https://m.edsoo.ru/bc2e55cd
[IpenenpHbIN yrosl HOJTHOTO BHYTPEHHETO OTPaXKEHUS
Pemrenue 3a1au Ha TpUMEHEHUE 3aKOHOB OTPAXKEHUS U bubnmoreka [JOK
63
MPEJIOMIICHUS CBETa https://m.edso00.ru/49d830a9
64 Xon nydeit B npusMme. Jucnepens ceera. CII0KHBIN COCTaB bubmuoreka [JOK
Oemoro ceera. L{ser https://m.edsoo.ru/d8elc3be
Bbubnunoreka LIOK
65 JIunzpl. ®OKYCHOE PACCTOSIHUE M ONITHYECKAsT CHUJIA JIMH3BI

https://m.edso0.ru/60441359
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66 [TocTpoenne n300paskeHMii B IMH33aX U UX CUCTEMAaX. bubmmoreka [IOK
VBenuueHue JTUH3bI https://m.edsoo.ru/bb53b1d5
67 Pemenue 3a1a4 Ha IOCTpPOEHHUE N300pAKEHUM, [TOJTy4aEMBIX C bu6mmoreka [IOK
HOMOLIBIO JIMH3 https://m.eds00.ru/5a868f09
68 I'na3 kak ontuyeckas cucrema bubmorexa LIOK
https://m.edsoo.ru/ecd480a2
69 Pemenne 3amau. IIpenensl npuUMEHMMOCTH N€OMETPUYECKON bubnnorexka HOK
ONTHUKH https://m.edsoo.ru/cd174al10
70 CKOpOCTh CBETA U METO/IbI €€ U3MEPEHUS bubnuoreia LIOK
https://m.edso0.ru/f32aab06
71 Jlucniepcust cBera bubnmorexa LIOK
https://m.edsoo.ru/lel6cc6e
72 WnTepdepenuus crera Bubmmorexa IOK
https://m.eds00.ru/5fc0c638
KorepenTHbie uCTOUHUKH. Y cTIOBUS HAOIIOAEHNUS MAaKCUMYMOB bubnmnorexka HOK
73
¥ MUHHMYMOB https://m.eds00.ru/c6416d48
74 [IpumeHeHne uHTEpHEpeHIUN Bubmorexa [IOK
https://m.edso0.ru/668edbc8
75 Hudpakuus cBeta bubnuorexa LOK
https://m.edsoo.ru/12ed04b5
76 JudpakimonHas pemérka. Y cioBue HabM0ASHNS TIaBHBIX bubmuoreka [JOK
MaKCHMYyMOB https://m.eds00.ru/f998d964
77 Pemenue 3agau Bubmmorexa LIOK
https://m.edsoo.ru/d58c411a
78 [TonepeunocTs cBeTOBBIX BOJH. [losspr3anus ceera bubmmorexa LIOK
https://m.edso0.ru/e9890fe9
Bbubnunoreka LIOK
79 CBeTOBBIC SBJICHHS B IPUPOJIC

https://m.edso0.ru/0b36363d
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bu6nuoreka [IOK

80 O06o061IeHre U cucTeMaTu3anus 3HaHui o reme "Onruka” https://m.eds0o.ru/8al4748b
81 KounTposbHas pa6ora no teme «OnTuka» bubauoreta OK
https://m.edsoo.ru/82315dd4
82 ['paHuLIbl TPUMEHMMOCTH KJIACCUYECKOU MEXAHUKH. 3aKOHBI bubmuorexa [JOK
AIIEKTPOAMHAMUKHI M IIPUHIIUAI OTHOCUTEIBHOCTH https://m.edsoo.ru/c9bd77cb
83 [TocTynaTsl crienuanTbHONW TEOPHHA OTHOCUTEILHOCTH bubmmorexa LIOK
https://m.edso0.ru/c56f05ch
[IpocTpancTBeHHO-BpeMeHHOH unTepBai. [IpeobpazoBanus
84 Jlopenma. Ycnoue npuunHHOCTH. OTHOCUTEIBHOCTD bubnuorexa [HOK
OJTHOBPEMEHHOCTH. 3aMe]JICHIE BPEMECHHU M COKpAIICHUE https://m.edso0.ru/d83742bb
JUTHHBI
85 DHeprus U UMMYJIbC PEISITUBUCTCKON YaCTUIIBI Bubmmorexa LIOK
https://m.edso0.ru/853a64fc
86 CBs13p Macchl C SHEPTUEN U UMITYJICOM PEIATUBUCTCKON bubmuoreka [JOK
YaCTHUIIBl. DHEPTHUS TTOKOS https://m.edsoo.ru/b6258ffa
87 PaBHOBecHOE TerioBOE M3TyueHre. 3aKoH cMenieHus: Buna bubmorexa [OK
https://m.edso0.ru/f54035a5
bu6nuoreka [IOK
88 I'umotesza M. ITnanka o kBaHTax. @OTOHBI https://m.edsoo.ru/a5ffa218
89 DHeprust 1 UMIyJIbC POTOHA bubmmorexa LIOK
https://m.edsoo.ru/7fb307ec
bubnuotexa [JOK
90 doroaddext. OnpiTe A. I'. CToneroBa. 3akoHb! GoTodddekTa https://m.e dsi.ru 18c6865h9
01 VYpasaenune DitamteitHa st porodddexra. "KpacHas bubnmoreka [JOK
rpanuna” gotordpdexra https://m.edso00.ru/01ef4556
92 Jasnenue ceera. Onwitel [1. H. JIeOeneBa bubmorexa HOK

https://m.edso0.ru/64b4f966
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bu6nuoreka [IOK

93 BosiHoBBIE CBOICTBA YacTHUIL https.//m.edsoo.ru/f59cfcec
94 Bonnsl e bpoins. [lnuna BonHbI 1¢ bpoiiiia u pazMepsl bu6mmoreka [IOK
00JIaCTH JIOKATU3AIMH JBIKYIICHCS YaCTUIIBI https://m.edsoo.ru/5df8bafl
95 KopryckynspHO-BOJHOBOH Jlyainn3m bubmorexa LIOK
https://m.edsoo.ru/8ccab62a
96 Judpakius 3JeKTPOHOB HA KPUCTAILIAX bubmmorexa LIOK
https://m.edsoo.ru/30dbal8c
97 Crnenuduka n3mepennii B Mukpomupe. COOTHOIICHUS bubnnorexka HOK
HeonpenenéHHoctel ['eiizendepra https://m.eds00.ru/65783dec
98 Pemenue rpadguyeckux 3aa4 U pacyCTHBIX 3a]1a4 bubmmorexa LIOK
https://m.edsoo.ru/e70195hd
KonTpouabnas pa6ora no remam: "Ocnossl CTO", Bbub6anorexa HHOK
99 " ~ " .
KopnyckyasipHo-BOJHOBO# 1yaanu3m https://m.edsoo.ru/c3de891a
100 OnbIThI 10 UCCIIEOBAHUIO CTpOeHus aToMa. [lnanerapnas bubnmnorexka HOK
Mmojenb atoma Pesepdopaa. [Tocrynarer bopa https://m.edso0.ru/312b750a
101 Bunsl ciektpoB. CriekTp ypoBHEH 3HEpPruu aToMa BOJI0poJia bubmmorexa LIOK
https://m.edsoo.ru/cf74b11a
102 CrioHTaHHOE U BBIHYXKJEHHOE H3TyueHue cBera. Jlazep bubmmorexa LIOK
https://m.eds00.ru/f945d85c
Hyknonnas monens siipa ['eiisenOepra-MBanenko. 3apsin u bubmuoreka [JOK
103
MaccoBoe YKcIIo sapa. M3oTomsl. PagnoakTHBHOCTD https://m.edsoo.ru/34ada5de
3aKoH paroaKTUBHOrO pacrnajga. CBOHCTBa HOHU3H ero
104 H3J1yqelz{1/f[51. Bnusiane pafmoaKITlHBHOCTI/I Ha )KMBBIE :;III‘ZIIE/BMBI. bubmmorexa LIOK
https://m.edsoo.ru/aab98bef
Josumerpus
DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jledext Butmorexa LIOK
105 Macchl siipa. SaepHble peakiuu. SepHble peakTophl.

[Tpobnembl ynpaBisieMoro TepMOsICpHOTO CHHTE3A.

https://m.edsoo.ru/ff1758d0
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DKOJIOTM4ECKHE aClIEKThl Pa3BUTHUS AJIEPHON S3HEPTETUKU

MeTo/ibl perucTpauy U UCCIICI0BAHUS SJIEMEHTAPHBIX YACTHII.
OyHAaMEHTAIbHBIE B3AaUMOAECHCTBUS. baprOHbBI, ME30HBI U

Bbu6nuoreka [IOK

106 nentonsl. [Ipencrasnenue o CtangapTHoit Mmojenu. Kapk- https://m.edsoo.ru/lac08a5h
[JIFOOHHAs! MOJIEIb aJJPOHOB
107 ®usuka 3a npeaenamu CtanaaptHon Mozenu. TéMHas Matepust bu6nmoreka [IOK
1 TéMHas sHeprus. EAMHCTBO (DU3HYECKON KapTHHBI MUPa https://m.edsoo.ru/c026fd37
108 DTarbl pa3BUTHS ACTPOHOMHH. 3HAYECHUE aCTPOHOMUH bubmmorexa LIOK
https://m.edsoo.ru/ad73e145
[IpuMEeHUMOCTD 3aKOHOB (PU3HMKH JJISI OOBSICHEHUS ITPUPO/IBI
109 K(?CMI/I‘IGCKI/IX 00BEKTOB. 1(\%1eTozu)II;choHOMI/IHGCKI/IXp > bubmorexa [OK
. https://m.edsoo.ru/39c44028
HCCIICIOBAHU I
110 CoBpeMEeHHBIE ONITHYECKUE TEIECKOIIBI, PAIUOTEICCKOIIBI, bu6nunoreka [IOK
BHEaTMOC(epHast aCTPOHOMHSI https://m.edsoo.ru/4877aale
111 Bun 3Bé3anoro Heba. Co3Be3ausi, spKkue 3BE3/bI, MIaHEThI, HX bu6nuoreka [IOK
BUINMOE IBUKCHNE https://m.edsoo.ru/aac588eb
112 Comnaeunas cuctema. Comnite. CosHeYHas] aKTUBHOCTb. bubmmoreka [IOK
Hcrounnk sHeprun ConHIa U 3BE31 https://m.eds00.ru/22748eb4
3BE3/1bI, MX OCHOBHBIC XapaKTepUCTUKH. [[narpamma
113 "cneirpanbﬂmﬁ KJ1ace — fBeTHEIOCTL. " 3§esm§ TJIABHOM bubmmorexa LIOK
https://m.eds00.ru/42169944
MTOCIICIOBATEIIBHOCTH
Buaytpennee crpoenue 38€371. CoBpeMeHHBIE TTPEICTABICHUS O
114 Hpg;fXO)KIleHI/Ii u aBomouIilH Conr;ua u 3Bé3ﬂ?9ianm JKU3HU bubmorexa HOK
. https://m.edsoo.ru/d09da494
3BE31
115 Mneunsiii [1yte — Hama I'anaktuka. Tunsl ranaktuk. Y€pHbie bubmuoreka [JOK
JIBIPBI B SIIPAX TaJIAKTUK https://m.edsoo.ru/7cd10a0a
116 Bcenennas. Pacumupenue Beenennoit. 3akon Xa66:ma. Teopus bu6muoreka [JOK

Bosbiioro B3peiBa. PennkroBoe u3nydeHue

https://m.edsoo.ru/3dbdf0d2
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117 MacmtabHas ctpykTypa Beenennoil. Meraranaktuka. bubmmoreka [IOK
Heperuénusie mpo0IeMbl aCTPOHOMHUHU https://m.edsoo.ru/ce234633
®dusnyeckuil mpakTukyM 1o teme "MccienoBaHue MarHUTHOTO bu6mmoreka [IOK

118
T0JIS1 TIOCTOSIHHBIX MArHUTOB" https://m.edso0.ru/67361aef
®u3nyecKkuil NpakTUKyM 1o Teme '"M3ydeHue 3aBUCUMOCTH bubmuorexa [JOK

119
CHJIBI AMIIEpa OT CHIIBI TOKA" https://m.edsoo.ru/fcae91e9

120 I'onoBasi koHTpOILHAS paboTa

121 dusnueckuit HpaK:l:I/IKy'M o Tevl'v[e "HccnenoBanue sBICHUS httos://m.edso0.ru/c36658da
AJIEKTPOMArHUTHON MHIYKIIUU

122 ®uznueckuil NpakTukyM o reme "HccnegoBanue siBIeHUs bu6nuoreka [IOK
CaMOMHAYKIHH" https://m.edsoo.ru/b8fbh6391
®duznyeckuil npakTukyM no teme "M3mepenue nepuona bubnnorexka HOK

123 .

CBOOO/IHBIX KOJICOAHUI HUTSHOTO M IPYKHHHOTO MasSTHUKOB" https://m.eds00.ru/5d159d35
®dusnueckuil npakTukym o Teme "[IpeobpazoBanue 3Hepruu B bubmuoreka [JOK

124
NPY)KUHHOM MasiTHUKe" https://m.edso0.ru/a28026bd

- dusnyeckuil npakTukyM no teme "Hccnenosanue ) Bu6miorexa LIOK

10CJIeI0BATENbH UHEHHBI
IIEPEMEHHOT0 TOKA Yepe3 MOCIEN0 ; €JIBHO COCIUHEHHBIE hitps://m.eds0o.ru/89dc2d90
KOHJIEHCATOP, KaTYIIKY U PE3UCTOP
®duznyeckuil npakTukyMm no teme "M3yueHue napameTpon bubnmnorexka HOK

126 .
3BYKOBO# BOJIHBI" https://m.edsoo.ru/b100661a
dusndeckuil NpakTuKyM 1o teme "M3MepeHue nokasareins bubmuoreka [JOK

127
npeoMJIeHus cTeka" https://m.edsoo.ru/42569eal
dusnueckuii npakTukym mno treme ""M3mepenne HoxycHOro bubmuoreka [JOK

128
PacCTOSHUS PAcCEUBAIOIINX JTUH3" https://m.eds00.ru/b879fb3f

129 Ouznyeckuil npakTukym no teme "Habmonenue nudpakuuu, bubmuoreka [JOK
uHTEep(EpeHIMH 1 MOJspU3aluy ceera” https://m.edsoo.ru/8b7ac737

130 dusndeckuil npakTukyM 1o teme "OnpenenaeHue UMITyJIbca U bubmuoteka [JOK

SHEPTHUH PEISATUBUCTCKUX YacTull (1o gororpadusm TpexoB

https://m.edsoo.ru/63756¢47
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3apsKEHHBIX YACTHUI] B MATHUTHOM 110Jie)"

131 ®usznyeckuil NpakTUKyM 1o teme "M3Mepenune nocTossHHOM 1 bubmuorexa [JOK
[Tnanka Ha ocHOBe uccienoBanus porodpexra” https://m.edso0.ru/eb916f82
®uznueckuil NpakTUKyM 1o teme "MccenenoBanue cekrpa
132 pa3peKEHHOTO I;TOMap};{I\:[)FO BOJIOpO/IA U I/IHBMCpCHI/Ie ' 1 bubnmorexa LIOK
HocTosHHoi PuGepra” https://m.edsoo.ru/ec651eb8
133 ®duznyeckuil npaktukym no teme "HccnenoBanue 1 bubnmnoreka LHOK
pagnoaKTHBHOIO (pOHA ¢ HUCIIONIB30BaHUEM JO3MMeETpa" https://m.edsoo.ru/c3dabe6e
134 ®duznyeckuil npakTukyM 1o teme "HabiroieHus B Tesieckon 1 bubnnorexka HOK
JlyHbl, TUIaHET, TYMAHHOCTEH U 3BE3IHBIX CKOTUICHUI" https://m.edso00.ru/1072021e
135 PesepBHbIil ypok
136 PesepBHbIil ypok
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136
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V. TNPOBEPAEMBIE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM ITPOT'PAMMBI

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

10 KJIACC

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

JleMOHCTpHpOBaTh Ha MPUMEpPax pPoJib U MeCTO (HU3UKHU B (OPMHUPOBAHHH
COBPEMEHHON HAYYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uuThIBaTh TpPaHUIBl MPUMEHEHHS H3YYEHHBIX (U3NYECKUX MOJIECINIECH:
MaTepHaibHasi TOUKa, MHePIHaIbHas CUCTEMa OTCUETa, aOCOIIOTHO TBEPIOE
TEJ0, NACAJIBHBIN I'a3; MOAEIN CTPOEHUS ra3oB, KUIKOCTEN U TBEPIBIX TEIl,
TOYCYHBIN JIEKTPUUECKHUM 3apsil — IPU pelieHUH (PU3NYECKUX 3a/1a4

10.3

Pacrnio3HaBath pu3nveckue sBIeHUs (IPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXAaHHUKH, MOJIEKYJISIPHO-KUHETUUYECKONH TEOpUU  CTPOEHUs
BEUIeCTBA M DJIEKTPOJWHAMUKHU: pPABHOMEPHOE U PaBHOYCKOPEHHOE
OpSMOJIMHEHHOE JIBUXKEHHE, CBOOOAHOE MaJeHHE Tell, MABMKEHHE II0
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Tei; Auddysus, OpOoyHOBCKOE
JBIDKEHUE, CTPOEHHUE XKMJIKOCTEH U TBEPABIX Tel, U3MEHEHHEe 00bEMa Ten
OpU HarpeBaHUM (OXJIAXKIEHHM), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOHJIEHCAllKs, IJIaBJICHUE, KpUCTAUIN3alMsl, KUIIEHUE, BIaXKHOCTh BO3/yXa,
MOBBILICHHUE JIaBJIEHUS ra3a [IPU €ro HarpeBaHUM B 3aKPBITOM COCY/JIE, CBA3b
MEXJly apaMeTpaMH COCTOSIHUS ra3a B M30Ipoleccax; dJIeKTpU3alus Ted,
B3aMMO/ICVICTBUE 3apsI0B

10.4

OnuceiBaTh MEXaHUYECKOE IBM)KEHHUE, UCIOJIB3Ys (PU3NUECKHUE BETUYUHBI:
KOOpJIMHATAa, MyTh, IEpEMELIeHHE, CKOPOCTh, YCKOPEHHE, Macca Tena, CUa,
UMIYJIbC TeNla, KUHETHYeCKas OSHEeprus, MOTEeHUUalbHas SHEprus,
MexaHuuyeckas paboTa, MeXaHHWYecKass MOUIHOCTb; TIpU  OINHUCAHUU
MPAaBWIBHO TPAaKTOBaTh (PM3MYECKUN CMBICI HCHOJIb3YEMBIX BEIUYMH, HX
0003HaueHUs] U E€AMHUIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIOLINE JAHHYIO
(bu3MUecKyro BETUUUHY C IPYTHMHU BEIMYMHAMHU

10.5

10.6

OnucelBaTh U3yYEHHbIE TEIJIOBBIE CBOMCTBA TEJl M TEIUIOBBIE SIBJICHUS,
UCIONB3Ys (hM3MUECKHUE BETMUMHBIL: JaBJIEHUE Tra3a, TeMIepaTypa, CpeaHss
KHMHETHYECKas SHEPTHUs Xa0THUYECKOT O JIBUKECHHUS MOJIEKYII,
CPEIHEKBAJpaTU4YHAasl  CKOPOCTb  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHS JHEprusi, pabora raza, KO3X(QQHUIMEHT MOJE3HOrO JCHCTBUS
TEIUIOBOTO JABHUTraTeNsl; MPU ONMMCAHUU MPAaBUIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI UCHOJb3YEMbIX BEIMYUH, UX OOO3HAYEHUS U €AMHUIIBI, HAXOJIUTh
(bopMyIbl, CBS3BIBAIOLIME JAaHHYIO (DU3MYECKYI0 BEIMYUHY C JPYTHUMH
BEJIMYMHAM

OnuceIBaTh HN3YUCHHBIC QJICKTPHUYICCKUC CBOMCTBa BCIICCTBA u




10.7

AIIEKTPUYECKHUE SIBICHUS (TIPOLECCHI), UCTONb3YS (PU3HMUECKUE BEIUUYMHBI:
ANEKTPUYECKUN 3apsll, DJEKTPUUYECKOE TMOJe, HANpPsHKEHHOCTh IOJI,
MOTEHIMAN, PA3HOCTh MOTEHIMAJIOB; IIPX ONKUCAHUU IPABUIBHO TPAKTOBAThH
(bu3nYeCKUil CMBICIT HCTIONIb3YyEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (DOpPMYJIbl, CBSA3BIBAIOIIME JAHHYIO (DU3MUYECKYI0 BEITUYHMHY C
JPYTMMH BETMYMHAMHU

aHATM3UPOBATh (DU3MUYECKHE TPOIIECCHI M SBICHHS, HCIIONB3Ysl (PU3HUYECKHEC
3aKOHBI W TPUHLHUIBL 3aKOH BceMupHoro TsroteHus, |, Il u Il 3axonbI
HproTOHA, 3aKOH COXpaHEHHsS] MEXaHUYECKOW IHEPTrUH, 3aKOH COXPaHCHHS
UMITYJIbCa, TPHUHIMI ~ CYNEPHO3WIIMA CHJI, TPHHIUAN PaBHOIPABHS
MHEPIHUAIBHBIX CHCTEM OTCUETa; MOJIEKYJISIPHO-KHHETHUYECKYIO TEOPHIO
CTPOCHHUSI BEUIECTBA, Ta30BbIC 3aKOHBI, CBS3b CpPEAHEH KHHETHYECKOM
DHEPTUU TEIUIOBOTO JIBWKEHHS MOJEKYJI C aOCONIOTHOW TeMIlepaTypoHu,
NEpPBBI  3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHHUS DSJICKTPUIECKOTO
3apsiia, 3akoH KysoHa; mpu 3TOM pas3iinyarh CIOBECHYI (DOPMYIUPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKECHUE W YCIOBHs (TPAHUIBI, 00JIACTH)
PUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallMH, HpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iMuyaTh  yCJIOBUS HMX  0€301acHOro
UCIIOJIb30BAaHUS B IOBCEIHEBHON KU3HU

10.9

BrimonssaTe SKCIICPUMCHTBI 1O HCCICIOBAHUIO (1)I/I3I/I‘-ICCKI/IX SIBJICHUA U
MponecCcoOB C UCITIOJB30BAHUECM ITPAMBIX U KOCBCHHBIX H3M€peHHfI; IIpU 5TOM
dbopmynupoBath npodiemMy (3a7ady) U THUIOTE3y YU4EOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 IMPEIJIOKEHHOTO 000PYIOBaHUS, TIPOBOJIUTE OIIBIT
1 GOPMYyIHUPOBATH BBHIBOJIBI

10.10

10.11

10.12

10.13

10.14

OcyiecTBIsITh NpsIMbIE M KOCBEHHbIE M3MEPEHUS] (PU3NYECKUX BEIMYUH;
IpU 3TOM BBIOMPATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCHMOCTH  MEXIy (PU3MYECKUMH  BEIMYMHAMHU C
WCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpU STOM KOHCTPYHMPOBATh
YCTaHOBKY, (UKCUpOBaTH  pe3yibTaThl  TOJYYEHHOW  3aBHCHUMOCTH
(GU3NYECKUX BEIWYMH B BHJAE TAaOMUIl U TpaduKOB, N€JaTh BBIBOJIBI IO
pe3ynbTaTaM UCCIIeI0BaHUS

CobmroiaTh mpaBmiia 0€30MacHOrO TPyAa NPy MPOBEIESHUN UCCIETOBAHHHI B
pamMkKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEI0BaTENbCKOW U
HpOCKTHOfI ACATCIIBHOCTU C UCITOJIB30BAHUEM N3MEPHUTECIbHBIX YCTpOI\/'ICTB u
71a00paTOPHOTO 00OPYTOBAHHUS

Pemarp pacuérHbie 3amauu C SIBHO 3aJlaHHOM (PU3UYECKONW MOJENbIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MIPUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3aau BBIOUPATh (PU3UUECKYI0 MOJEINb, BBIICTATh (DU3MUECKUE BETUYHHBI
u GopMysbl, HEOOXOAWMBIE IsI €€ pEIICHHsS, MPOBOAWTH PaCUEThl U
OIICHUBATH PEATHLHOCThH MOJYUYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMUHNHBI

Pemiate Ka4C€CTBCHHBIC 3agadu: BBICTPAanNBATb JJOTHUYCCKH




HEMPOTHUBOPEUUBYIO IIETIOUKY pACCYXICHHM C OMOpodM Ha H3y4YEeHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS

10.15

Hcnonp3oBaTh  IpU  peUIeHMM  y4yeOHBIX  3aJad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTUM Ui TIOMCKA, CTPYKTYPUPOBAHUS,
UHTEpIIpETAllMM U TPEACTABICHUS Y4YyeOHOM U HAy4yHO-TIONYJSpPHOU
uHpOpMaLMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPHUTHUYECKH
aHAJIM3UPOBATh MOJIy4yaeMyro HH()OpMaIUIo

10.16

10.17

10.18

[TpuBOANTE IPUMEPHI BKJIAJIa POCCUHCKUX U 3apYOCIKHBIX YUEHBIX -(DU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOLIECCOB OKPYXKAIOMIETO0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

Hcnonp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3KKE B MOBCEIHEBHOW KHU3HH
st obOecrieueHrss 0€30MACHOCTH TIPU  OOpalleHHH C MpuOoOpaMH |
TEXHUYECKUMH YCTPOWCTBAMH, IS COXPAHEHHS 370POBBS M COOJIIOICHUS
HOPM 9KOJIOTUYECKOTO TOBEICHUS B OKPYKAIOIIEH cpere

PaGotath B rpymme C BBINOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIINbI, PAMOHATIBHO PACHPEACIsATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIMsX, aJCKBaTHO
OLCHMBATb BKJIaJ KaXIAOro W3 YYAaCTHUKOB TIPYIIIlbI B PCIICHHUC
paccMaTpuBaeMoid MPoOIeMbI

11 KVIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

111

IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 001ero o0pa3zoBaHus

JleMoHCTpHpOBaTh Ha MpUMEpPAX poJib U MecTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM Hay4yHOI KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKHU
U TEXHOJIOTUH, B TNPAKTUYECKOW NEATENBHOCTH JIOJEH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

VYuuThiBaTh TpaHUIIBl MPUMEHEHUS H3YYEHHBIX (QU3UUYECKUX MOJEIIEH:
TOYEYHBIN DJIJIEKTPUYECKUHN 3apsj, SACpHas MOJENb AaToMa, HYKJIOHHAs
MO/IeJIb aTOMHOT'0 Si/ipa MPH pelieHNH PU3NIeCcKHUX 3a1a4

11.3

Pacnio3naBath (uznueckue sBIeHUs (MpoLecChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB JJIGKTPOJAWHAMUKM M KBAaHTOBOM (DM3HKHU: dJIEKTpUYEcKas
MIPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEeHUCTBUS
TOKa, B3aUMOJIEHCTBUE MarHWTOB, 3JIEKTPOMarHUTHas MHAYKLUS, AeHCTBHE
MarHUTHOTO TOJIi Ha TMPOBOJAHMK C TOKOM U JBIDKYIIMICS 3apsn,
3JIEKTPOMarHUTHbIE KoJieOaHus u BOJIHBI, IpSMOJIMHEHHOE
pacrpocTpaHEeHHE CBETa, OTPaXXEHHWE, MpeIOMICHHe, HHTepPepeHIIns,
JUdpakuus U MOJIIpU3alus CBETa, AUCIEPCUS CBETa, (POTOITEKTPUUECKUI
abdext (pororddexT), cBeToBOE AaBiIeHHE, BOSHUKHOBEHHE JTHHEHYATOTO




CIICKTpa aToMa BOoOOpoOaa, CCTCCTBCHHAA u HCKYCCTBCHHAA
pPaaruOaKTUBHOCTD

11.4

OnucelBaTh U3Y4YEHHBIE CBOMCTBA BEILECTBA (DJIEKTPUUECKHE, MarHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh pa3IMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (pU3MUecKue
BEJIMYUHBI: YIEKTPUUECCKUN 3apsl, CUia TOKA, dJIEKTPUUYECKOE HANPSKECHUE,
3JIEKTPUUYECKOE CONPOTUBIICHHE, pa3sHOCTh mnoreHuuanos, DJC, pabora
TOKa, MHIOYKIMS MarHuTHOro mois, cuina Awmmepa, cwia JlopeHna,
MHIYKTUBHOCTb KATYIIKH, SHEPTUs JIEKTPUUECKOTO U MAarHUTHOTO IOJIEH,
IEepUoJl U 4acToTa KOJIeOaHUN B KosieOaTelnbHOM KOHTYpE, 3apsi M cuia
TOKa B TPOIECCEe TapMOHMYECKMX 3JEKTPOMArHUTHBIX KOJeOaHUH,
(GoKycHOE pacCcTOSIHHE€ U ONTHYECKas CHJa JIMH3BL, TPH OMHCAHUH
NPaBWIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIIONB3YEMBIX BEIMYHH, WX
0003HAUEHHsI W EIUHHIIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(bU3MYECKyI0 BETMUUHY C IPYTMMHU BEIMYMHAMU

11.5

OnuceiBaTh M3YYCHHBIC KBAHTOBBIC SIBJICHHUS W MPOIECCHI, HCIOIB3YA
($u3HYEeCKrEe BETUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M YacToTa CBETAa, SHEPrusi M HMITYyJbC (POTOHA, TEpPHOA IOJIypacmaja,
SHEPTUsi CBS3M ATOMHBIX fJI€p; MPU ONMUCAHUU MPABUIBLHO TPAKTOBATH
(bu3MYECKUN CMBICIT HCTIOIBb3yEeMbIX BEIMYUH, UX 0003HAYCHUS U €AHHMUIIBI;
yKa3bIBaTh (DOpPMYJIbI, CBA3BIBAIOIIME TAHHYIO (U3MUYECKYI0 BEIUYHUHY C
JPYTMMH BETUYMHAMU, BBIUUCIISITH 3HAaUeHHE (PU3UYECKON BETUYHHBI

11.6

AHanm3upoBath (U3NIECKHUE MPOLECCH U SIBICHUS, HCIIONB3Ys (PU3HMUECKue
3aKOHBl W TPUHLUIBL: 3akoH OMa, 3aKOHBI IIOCIENO0BAaTENbHOIO U
NapaJuIeIbHOTO COEIMHEHNUS IPOBOIHUKOB, 3ak0oH /[xoynsa — Jlenna, 3akoH
AJIEKTPOMAarHUTHOM MHAYKLWHU, 3aKOH NPSMOJIMHEHHOTO pacipOCTPaHEHUS
CBETa, 3aKOHBbI OTPAJKEHUS CBETA, 3aKOHBI NPEJIOMIICHUS CBETAa, ypPaBHEHUE
OnHmTeiiHa 111 QorosddexTa, 3aKOH COXpAaHEHHS DHHEPruH, 3aKOH
COXPaHEHMs UMITyJIbCa, 3aKOH COXPAHEHHs JIEKTPUYECKOIo 3apsizia, 3aKOH
COXpPaHEHMsI MacCOBOIO 4YHcla, MOCTyNaTel bopa, 3aKOH pagrOaKTHUBHOIO
pacnaza; mpu 3TOM pas3InyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTUYeCcKoe  BbIpaXE€HHWE M ycjoBHs  (TpaHUIbl,  00JacTH)
PUMEHUMOCTH

11.7

11.8

OnpenensaTh  HampaBiI€HUE BEKTOpa HWHAYKIIMM  MAarHUTHOTO  TIOJIS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTh H300pakeHHE, CO3JAaBaEMOE IUIOCKHM 3EpPKaJoM,
TOHKOH JTUH30U

11.9

BBINOTHATE 3KCHEPUMEHTHI 0 HCCIEIOBAHUIO (DU3MUECKUX SIBICHUHA U
IIPOLIECCOB C UCIIOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX H3MEPEHUI; IPH 3TOM
dbopmynupoBats npobiaeMy (3aady) U THIIOTe3y y4eOHOTO 3KCIEpUMEHTa,
coOMpaTh YCTAaHOBKY M3 IPEIOKEHHOTO 000pyJ0BaHUs, IPOBOJUTH OMBIT
1 GOPMYITHUPOBATH BHIBOIBI

11.10

OcyHIeCTBJ'ISITI) MMpAMBIC WU KOCBCHHBIC H3MCPCHUSA q)nanecxnx BCJIMYHMH,




IpU ATOM BBIOMpATh ONTUMAIIBHBIA CHOCO0 M3MEPEHHMS W HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH ITOTPEIIHOCTEN N3MEPEHUN

11.11

HccnenoBaTh 3aBHCUMOCTH  (PM3UYECKHUX BEIMYUH C HCIOJIB30BAHUEM
OpSAMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (PMKCHUPOBAThH
pe3ysbTaThl TOJYYEHHONW 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BHJIE
TaOIUI U TPaQUKOB, AETATh BBHIBOABI 110 Pe3yJIbTaTaM UCCIIeIOBaHUS

11.12

11.13

11.14

11.15

11.16

11.17

Cobmoath mpaBuiia 0€30MacHOT0 TPY/Aa MPU MPOBEACHUH HCCIICIOBAHUN B
paMKax  y4eOHOro  3KCIIEPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW U
HpOCKTHOI\/'I ACATCIIBHOCTU C MCIIOJIb30BAHHUEM U3MCPUTCIIbHBIX YCTpOﬁCTB u
n1abopaTopHOTro 000pyIOBaHUS

Pemate pacuérHble 3agauud ¢ SIBHO 3aJaHHON (DU3UYECKON MOJIENbIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHIIMIIBI; HA OCHOBE aHAJIM3a YCIOBUS
3aJjaud BBIOUPATH (PU3UUECKYIO MOJECIb, BBICIATh (DU3MUCCKHUE BEITUIHHBI
U (QOopMyIBl, HEOOXOAWMBIC JUIsl €€ pEeHmIeHHsS, MPOBOAUTH PACUEThl U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHS (PHU3UICCKON BEITHUNHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BbICTPAaNBaTb JJOIT'M4YCCKHU
HCIMIPOTUBOPCUUBYHO ILICIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha H3YYCHHBIC
3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-ICCKI/IC SABJICHUA

Hcnonb3oBaTh  HpU  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJIOTMM Ui IIOMCKA,  CTPYKTYPUPOBAHUA,
UHTEpIpeTallud U MpeJICTaBlIeHUs Y4eOHOH M  Hay4yHO-IOMYJISIPHON
uH(poOpMalMY, TOJIYYEHHOH W3 pa3jIMYHbIX HCTOYHHMKOB; KPUTUYECKU
aHAJIM3UPOBATh M0JIy4yaeMyl0 HH(pOpMaLuIo

OOBSACHATH TPUHIMIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHHUECKUX
YCTPOMCTB; pa3inyaTh YCJIOBHS MX O€30MacHOr0 WCIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HU

[TpuBOANTE IPUMEPHI BKJIa/1a POCCUNUCKHUX U 3apyOEKHBIX YUEHBIX -(DU3UKOB
B pa3BUTHE HAyKd, B OOBSCHEHUE MPOIECCOB OKPYKAIOIIETO MHUpPA, B
Pa3BUTHUE TEXHUKHU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TeopeTUdecKre 3HaHUS MO (U3MKE B MOBCEAHEBHOM KU3HU
st obecrieyeHust Oe3omacHOCTH TpU  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHUS 3/I0POBBS M COOIIOICHUS
HOPM DKOJIOTHYECKOTO MOBEJCHMSI B OKPYKAIOLIEHN cpezie

11.19

PaGoraTte B rpymnme C BBIOJHEHUEM pA3IUYHBIX COLMAJIBHBIX pPOJIEH,
IUTAHUPOBATh pabOTy IPYMIbl, PAlMOHAIBHO PAaCHpPEeNiaTh 00sI3aHHOCTH U
IJJAHUPOBATh JICATEIBHOCTh B HECTAHJAPTHBIX CHUTYallMsIX, aJ€KBaTHO
OLIEHMBATh BKJaJ KaXJIOr0 U3 YYACTHUKOB TPYNIbl B pEUIEHUE
paccMaTpuBaeMoi MPoOIEeMBI




V. ITIPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

®uszuka — Hayka o mnpupone. Hayunsle meTonbl
11 IIO3HAHMS OKpYXkKarowero Mupa. Pons sxkcniepumenTa
' U TEOpuM B IIpollecce IO3HAHUSA IPUPOABIL.

DKCIepuMeHT B (pu3uke

MopenupoBanue ¢usnyeckux  SIBICHUN u
nporeccoB. Haywnple rumote3sl. ®Dusndeckue
3aKOHBl W TEOpUU. [paHUIBl TPUMEHHUMOCTH

1.2 (U3UYECKUX 3aKOHOB. [IpUHIUIT COOTBETCTBHSI.
Ponp u w™ecto ¢usuku B  popmMHpoBaHUU
COBPEMEHHOH  HAay4YHOW  KapTHHBI  MHpa, B
MPAKTUYECKON AESITeTbHOCTH JIIO/IeH

MEXAHUKA

KHMHEMATHUKA

Mexannueckoe  ABmkeHne.  OTHOCHUTEIHHOCTH
211 MexaHuueckoro gaBmkeHus. CucreMa OTCUYETA.

Tpaexropus

[lepemenienne, ckopocTb (CpeAHsisi  CKOPOCTb,
919 MI'HOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepHaIbHOMN
o TOYKH, UX MPOEKIUU HA OCH CHUCTEMbI KOOPJIMHAT.

CrnoskeHue nepemMeIeHnii u CI0)KEHNE CKOPOCTEN

2.1

PaBHOMEPHOE M PaBHOYCKOPEHHOE MPIMOIMHEHHOE
213 nBrokeHue. ['padMKu  3aBHCHMMOCTH  KOOPJMHAT,
o CKOPOCTH, YCKOPEHHs, IyTH U IEPEMEIIECHHs

MaTepHaHLHOﬁ TOYKHU OT BPEMCHU

214 CBoOoaHoe magenre. Y CKopeHue cBoOOOTHOTO

HaJacHUs

KpHBOJIHHGfIHOC JABHIKCHUC. PaBHOMCpHoe

915 JBUKCHHE MAaTEPUAIIBHOM TOYKU II0 OKPYKHOCTH.
o VYrioBast CKOpOCTb, JTUHENHAs CKOPOCTh. llepuon u

qacToTta. LIeHTpocTpeMuTenbHOe YCKOpEHUE

216 TexHuueckue YCTPOﬁCTBaI CIINAOMCTpP, ABUKCHUC
o CHapsA 0B, HCIIHBIC U pCMCHHBIC IICpCAaAIn

517 [IpakTueckue paboTel. M3mepeHne MIHOBEHHOI
o ckopoctH. MccnenoBaHue COOTHOINEHHS MEXKIY




2.2

2.3

MIyTSMH, PO ICHHBIMU TEJIOM 3a
HIOCJICIOBATENbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpH PaBHOYCKOPCHHOM [BIDKCHUHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hynro. V3ydeHue ABHIKEHHS
HapuKa B BSI3KOW XUIKOCTU. V3ydeHne ABMIKEHHS
Tea, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

IIpunnun orHocutensHOocTH ['anmunes. Ilepsbiid

221 3akoH Herorona. iHepLuaibHble CHCTEMBI OTCYETA
2.2.2 Macca Tena. Cuna. [IpuHIHI CynIEpIIO3UITUN CHIT
Bropoii 3axkoH HproTOHA [1711 MaTEpUAIBHON TOYKU B
2.2.3 uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HproTOHA /17151 MaTepHaIbHBIX TOYEK
294 3aKkoH BceMUpHOro TsaroteHus. Cuia TSDKECTH.
o IMepBast KOCMUYECKast CKOPOCTh. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHUS
296 CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument
o tperusi. Crita COMPOTHBIICHUS NIPU IBIKCHUH Tella
B JKU/IKOCTH HJIH ra3e
997 [TocTtymaTensHOE ©  BpallaTelbHOE JBIDKEHHE
o abCOIIIOTHO TBEPIOIO Tela
MOMEHT CuJIbI OTHOCHTEIbHO OCH BpallleHHs.
2.2.8 ITneuyo cuibl. YcnoBusl paBHOBECHUS TBEPIOTO TENA B
nCco
229 TexHuueckue ycTpoicTa: MOAIIMITHUKY, ABHKEHHUE

HCKYCCTBCHHBIX CITYTHUKOB

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka 10 HAaKIIOHHOHM TUIOCKOCTH TIOJ JI€HCTBHEM
HECKOJbKUX cmil. MccnenoBanne 3aBUCUMOCTH CHIT

2.2.10 yIPYroCcTH, BO3HUKAIOIMX B  JehopMUpPyeMOii
NpYy)XHHE M PE3UHOBOM 00paslie, OT BEITUYMHBI UX
nepopmanuu. MccnenoBanue yciaoBUH paBHOBECHS
TBEPJIOTO TeJa, UMEIOIIETO OCh BPAILLICHUS

3AKOHBI COXPAHEHN A B MEXAHUKE

Nmnynec MaTepUAIbHOI TOYKH, CUCTEMBI
231 MaTepHAIbHBIX TOYEK. VIMITyJIbC CUJIBI 1 UBMEHEHHE
MMIyJbca Tejia

939 3akoH coxpaHeHust umiyiabca B MCO. PeaktuBHoe
o JIBHKCHHE

2.3.3 Pa6Gora cunel




2.34

MOoIIHOCTD CUIBI

2.3.5

2.3.6

2.3.7

Kunetnueckast d3Heprusi MarepUaibHOH  TOYKH.
TeopeMao KMHETUYECKOU SHEPIUU

[TorennmanpHas >Heprus. [loTeHnManbHas SHEPrUs
yIpyro nehopMUPOBAHHOU MIPY>KUHBI.
[ToTennmanpHas SHEPrUs Teja BOJMU3M MOBEPXHOCTH
Seman

[loTeHnmanbHEIC 1 HCIMOTCHIIUAJIBHBIC CHUIJIBI. CBi13p
pa6OTBI HECIMOTCHIHUAJIBHBIX CHJI C HU3MCHCHHEM
MEXaHU4JeCKOM OHCPIrun CUCTEMBI  TCII. 3akoH
COXpPaHCHUA MEXaHUYeCKOM SHEpIrun

2.3.8

Yupyrue u Heylpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuueckue  yCTpOMCTBA:  JBM)KCHHE  PaKer,
BOJOMET, KOIIEp, IPYKUHHBIN [TUCTOJIET

[TpakTuueckue padotel. 3ydeHne cBA3M CKOPOCTEi
Tel Mpu Heymnpyrom ynape. MccnemoBanue cBA3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYeCKOM
SHEPTrUM Tela

3 MOJIEKVYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA

OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU
OcHoBHBIE TI0JIO>KEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOM TEOpUH. BpOyHOBCKOE [BHIKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOIEHCTBUS
YacTHUL BENleCTBa
Mopenu cTpoeHus Tra3oB, XKUIAKOCTEH M TBEPIBIX

3.1.2 Tel U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE
JTUX MOJEEeN

313 Macca MOJIEKYII. KomnuecTtBo BEILIECTBA.
[TocrossnHass ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Llenscus
Mopnens upeanpHOro rasa. OCHOBHOE ypaBHEHHUE

3.15 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJEAIBHOTO
rasa
AOcomroTHass TeMmIeparypa Kak Mepa CpeaHeu

3.1.6 KMHETUYECKOM HSHEpPruu  TEIJIOBOTO  JBUKCHHS
yactul rasa. [lIkana remneparyp KenpBruna

317 VpaBuenune Knaneiipona — MengeneeBa. 3akoH
JanbroHa

318 I'azoBbIe 3ak0HBI. M301poLiecchl B HaeanbHOM Tas3e ¢

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TCPMaA,




u30xopa, nzobapa

3.1.9

3.1.10

TexHuuyeckue ycTponucTBa: TepMOMETp, OapoMeTp

[TpakTrueckue paboTel. MI3MepeHne Macchl BO3ayxa
B KJacCHOW KoMmHare. MccienoBaHue 3aBUCUMOCTH
MEXJy IapaMeTpaMH COCTOSIHUS DPa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJAMHAMUKN

321

3.2.2

Tepmonunamudeckas cUcTEMA. Bnaytpennss
SHEPTUsl TEPMOJANHAMHUYECKONW CUCTEMBI M CHOCOOBI
€€ U3MEeHEeHU

KonuuectBo Ttemnorsl U pabota. BHyTpeHHss
SHEPrusi OJHOATOMHOIO UEabHOTO rasa

3.2.3

33791031 TEIUIONEPEIaYun: TETJIONPOBOJHOCTb,
KOHBEKUMUA, HW3JIy4YyeHHue. TertoéMKOCTh  Telna.
ViaeapHass  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEepeiaue

3.24

IlepBbii 3ak0H TepMoaMHAMHUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCaM.
['paduueckas mHTEpIIpETAIs pabOTHI ra3a

3.2.5

Tenmosrie MAaIlITHBI. [TpunHIUTIBI JIIEUCTBUS
TerIoBeIX MamuH. [IpeoOpa3oBaHust SHEPruu B
TEIUIOBBIX MammHax. KodpuiueHT mose3Horo
nevictus (nanee — KI1/1) termoBoit Mamunubl. [{ukin
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeobpaTuMocTh
IIPOLIECCOB B IpuUpoAe. TemIoBble JBUTaTEIH.
DKOJIOTHYECKHE TTPOOITIEMBI TEIIJIOIHEPTETHKH

TexHHuecKue yCTpOICTBa: IBUraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIIbHUK, KOHUIIMOHED
[IpakTnueckue pabotel. M3mepenue ynenbHON
TEIJIOEMKOCTH

3.3

AT'PETATHBIE COCTOSHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

331

3.3.2

Hap006pasoBaHI/Ie N KOHACHCAlMA. I/IcnapeHHe )51
KUIEHuEe. YIenbHas TeIlIoTa Hap006pa3OBaHI/I}I.
3aBHCHMOCTD TCMIICPATYPbI KUIICHHUA OT JABJICHUA

AOCONIOTHAS U OTHOCUTENIbHAS BJIAXXKHOCTH BO3TyXa.
Haceliennslii nap

3.3.3

3.3.4

TBépnoe Ttemo. Kpucramimueckue u amopdHbie
Tena. AHU30TPOINHS CBOMCTB KpuCTauIoB. JKuakue
KpucTayyibl. CoBpeMEHHbIE MaTepHaIbl

IInaBnenue u KpucTtauii3anus. VYaenbpHas TEIJIOTa




riaBseHus. CyOmumanst

3.3.5 YpaBHeHuUE TEIJIOBOTO OajaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOTYUCHUS
h COBPEMEHHBIX  MaTepualioB, B TOM  YHCIE
HAHOMATEPHAaJIOB, U HAHOTEXHOJIOTUU
337 [Ipaktuueckue paboTel. M3mepeHue BIaXHOCTU
e BO31yXa
4 OJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
411 OneKkTpu3anus Tell. JJeKTpudyeckuid 3apsa. Jlsa
o BHJIa 3JIEKTPHUYECKUX 3aPsII0B
41.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOTHUKU
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
41.4 B3zaumopgeiictBue 3apsaaoB. 3akon Kynona
DneKTpuuecKoe ToJIe. HanpsoxkéHHocTh
4.1.5 anekTpuyeckoro mois. IlpuHnun cymneprno3uuu.
Jluany HanpsHKEHHOCTH AIEKTPUYECKOTO MO
416 Pabora CuIT AIEKTPOCTATUICCKOTO TTOJIS.
o IMotennuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOAHMKKM ¥ JOUANEKTPUKH B  IMOCTOSHHOM
4.1.7 AIIEKTPUIECKOM nore. Jusnexkrpuyeckas
MIPOHUIIAEMOCTh
OnexTpoémkocTb. KoHaeHcaTop. OIJIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCATOopa. OHEPrus 3apsKEHHOTO
KOHJIEHCaTopa
TexHuueckue YCTPOWCTBA: AJIEKTPOCKOTI,
419 AIIEKTPOMETP, AJIEKTPOCTATHYECKAS 3aIuTa,
o 3a3eMIIEHHE  DJIEKTPONPUOOpPOB,  KOHJEHCATOP,
KCEPOKC, CTPYWHBIN IIPUHTED
4110 [IpakTnueckue paboTHL. N3mepenune
o 3IIEKTPOEMKOCTH KOHIEHCATOpa
ITOCTOSHHBII SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJJAX
YcnoBus CYIIECTBOBAHUS MTOCTOSTHHOTO
421 aneKTpudeckoro Toka. Mcrounnku toka. Cuia Toka.
ITocTosiHHBIN TOK
4.2 422 Hanpsokenue. 3akon Oma Ji1s yyacTka Lenu
423 DIIeKTpUUECKOE CONIPOTUBJICHHUE. VY nenbHOE
o COIPOTHBJIEHHE BELIECTBA
vy [TocnemoBarenbHOE, TapaieNIbHOE, CMEIIAHHOE

COCANMHCHUC ITPOBOIHUKOB




4.2.5

Paborta snektpuyeckoro Toka. 3akoH Jkoyms —
Jlenna

4.2.6

4.2.7

4.2.8

MOIHOCTB 3JIEKTPUYECKOTO TOKA
anekTponBwkymas cwia (mamee — DOJIC) wm
BHYTPCHHEE CONPOTUBJICHUE HMCTOYHUKA TOKA.
3akoH OmMma TUTS MTOJTHOU (3aMKHYTOM)
aneKTprueckoi nenu. KopoTkoe 3amMbIkaHue

DJEeKTpOHHAsT MPOBOJUMOCTh TBEPABIX METAILIOB.
3aBUCHUMOCTh  CONPOTUBIEHUS  METAUIOB  OT
Temmeparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

OnekTtpuueckuii Tok B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITYYKOB

4.2.10

4211

[TonynpoBonuuku. CoOCTBeHHas U TNpUMEcCHas
IIPOBOAMMOCTh TMOJYIPOBOAHUKOB. CBoiicTBa p-N
nepexoja. [lomynpoBogHUKOBBIE TPUOOPHI
DNeKTpUYECKUit TOK B INEKTPOIUTAX.
DNEeKTpoNIUTUYECKas JUCCOLUALIMS. DIEKTPOIIN3

4.2.12

DnekTpuueckuii Tok B razax. CaMOCTOSITENbHBIA U
HECAMOCTOSTENIbHBIA  pa3psa. Pasznuynbple  TUIBI
CaMOCTOSTENIbHOrO pa3psana. Monuus. [1nazma

4.2.13

TexHu4yeckne yCTpOMCTBA: aMIIEPMETpP, BOJIBTMETP,
peocTar, HICTOYHUKH TOKa, JJIEKTPOHArpEeBaTEIIbHBIC
puoopBI, JJIEKTPOOCBETUTEIILHBIE puOopBHI,
TEPMOMETDP COINPOTUBJICHUSA, BAKYYMHBIH JUOI,
TEPMUCTOPBI u (boTope3nucTopsl,
[IOJIYIIPOBOIHUKOBBIN U0, TaJIbBAHUKA

4.2.14

11 KJIACC

Kon
pasjiena

4

4.3

Koanposepsiemoro
JJIeMeHTa

[IpakTnueckue paboThl. I3yueHue cmemaHHOTO
COEJMHEHUS PE3UCTOPOB.

N3mepenne OJIC wucTOYHMKA TOKa M €0
BHYTPEHHETO COINPOTHBIICHUS. Habmonenue
AIIEKTPOJIA3A

IIpoBepsiemble 371eMeHThI COAEPKAHNUS

OJIEKTPOAMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAYKINA

43.1

IlocTosiaHEBIE MAarHuThL. BzaumoaerictBue
HOCTOSSHHBIX MarHuTOB




MarnutHoe 1osne. BeKTop MarHUTHOW WUHAYKIUH.
[Ipuniun cynepno3uuuu. JIMHUM MarHUTHOMN

4.32 MHAYKIUMU. KapTuHa TUHUA MarHUTHOW MHIYKIIMU
TOJIs1 TOCTOSTHHBIX MarHUTOB
MarnuTtHOe 1ose npoBoJHUKA ¢ TOKOM. Kapruna
JUHUH TOJIsl JUTMHHOTO MPSIMOTO TPOBOJHUKA H
4.3.3 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJIHHUKA, KATYIIKU C
TOKOM. OnbiT  Opcrena. BzaumoneiictBue
MIPOBOJAHUKOB C TOKOM
434 Cuna Amriepa, €€ MOJyJib M HalpaBJICHHUE
Cuna JlopeHuma, e€ MoAyJdb M HalpaBJICHHE.
4.3.5 JIBi>KeHUE 3apsHKEHHON YacTHIBI B OJIHOPOIHOM
MarHuTHOM noJie. Pabora cunel Jlopeniia
4.3.6 SIBneHMEe 3IEKTPOMAarHUTHON UHTYKITUN
437 [ToTok BeKTOpa MArHUTHON MHIYKLIIHHU
438 OJAC wuHaykuuu. 3aKOH  3JIEKTPOMAarHUTHOM
e unaykuuu Papanes
Buxpesoe snexrpuyeckoe none. 31C uHAYKIINHU B
4.3.9 IIPOBOJAHMKE, JBWXKYIIEMCS IOCTYHaTelbHO B
OJIHOPOJHOM MarHUTHOM II0JIe
4.3.10 [TpaBuno Jlenna
4311 NupyktuBHOCTh. SIBNeHne camounaykuuu. I/C
s CaMOMH/IYKIIUH
4.3.12 OHeprust MarHUTHOTO MOJISl KaTyIIKU C TOKOM
4.3.13 DJEKTPOMarHuTHOE I10J1€
TexHUYECKHE YCTPOUCTBA: MMOCTOSTHHBIE MAarHUTHI,
4.3.14 AJIEKTPOMArHuThl, IEKTPOABUIaTENb, YCKOPUTEIH
AIIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TeUb
[TpakTnueckue paboTbl. M3ydyeHne MarHUTHOIO
MOJIsl KaTylIKA ¢ TOKOM. MccrnenoBanue AencTBUs
4.3.15 MOCTOSSHHOTO MarHuTa Ha pPaMKy C TOKOM.

HccnegoBanue SABJICHUSA BHCKTpOMaFHHTHOﬁ

UHAYKIIH
5 KOJIEBAHU A U BOJIHBI
MEXAHUWYECKUE N 3JIEKTPOMAT' HUTHBIE KOJIEBAHUA
KonebarensHast cucrema. CBoOOqHBIE KOI€OaHMS.
5.1.1 I'apmonnueckue konebanus. Ilepuoxa, wacrtora,
5.1 amIuTyzaa u Qgasza koneGaHui
512 [IpyxvHHBIN MagsTHUK. MaTemMaTU4eCKUN MassTHUK
513 YpaBHeHue FapMOHUYECKHUX KoJIeOaHuH.

Kunemarnueckoeu JUHaAMHUYCCKOC OIIMCAaHUC




5.2

KOJIE0ATEIBbHOTO ABVKECHUS

[IpeBpamieHue SHEpruM IpU TAPMOHUYECKUX
Konebanusax. CBsA3p  aMIUIUTYAbl  KoJieOaHUU

>-14 HCXOJHOM BEJIMYMHBI ¢ aMIUTUTYAaMH KOJIcOaHHi
€€ CKOpPOCTU U YCKOPECHMS
KonebaTenpHbIit KOHTYP. CBoOopanbIe
AIIEKTPOMArHUTHBIE KOJNEOAHUS B  HICATHHOM
5.15 Koe0aTeIbHOM  KOHTYpe. AHAJOTHS  MEXIY
MEXaHUYECKUMHU U AJIEKTPOMArHUTHBIMH
konebanusmu. Popmyna Tomcona
516 3aKOH COXpaHEHUS OHEPTUH B  HACAIHHOM
o K0J1€0aTeIbHOM KOHTYpE
BeinyxkieHHbIC MeXaHHYECKUe KOJICOQHMS.
5.1.7 Pesonanc. Pe3onancHass kpuBasi. BpIHyXIeHHBIE
AIIEKTPOMAarHUTHBIE KOJIEOaHuUSI.
518 Ilepemennsblil Tok. CHHYCOUJANbHBIN TIEPEMEHHBIN
o TOK.
519 MoOIHOCTh MEPEMEHHOT0 TOKa. AMILTUTYIHOE U
o JeHCTBYIONIEE 3HAYEHHE CHIIBI TOKA U HAMIPSKEHUSI
Tpanchopmarop. IlpomsBoacTBo, mnepemada u
noTtpediIeHne JIIEKTPUIECKON SHEPTHH.
5110 DKONOTMYECKHE  PHCKM  TPHU  NPOU3BOJCTBE
o 3JIEKTPUYECKOM SHEPIHH. Kynbrypa
WCTIOJIB30BAaHUS AJIEKTPOIHEPTUN B TOBCEITHEBHON
KHU3HU
5111 Texnuueckue YCTpOMCTBA: ceiicmorpad,
o AIIEKTPUUYECKUI 3BOHOK, TMHUU JIEKTporepeiad
[TpakTuyeckue paboTEL. HccnenoBanue
3aBHCUMOCTH NEpPHO/Ia MaJIbIX KoJieOaHUil rpy3a Ha
5112 HUTH OT JUIMHBI HUTH W Macchl TIpy3a.

HccnegoBanue MNEpEMCHHOTO TOKa B MLCIIKU U3
IMOCJIEIOBATEIbHO COEIMHEHHBIX KOHJACHCATOpa,
KaTyHlIKU U pEe3ucTopa

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHunueckue BOJTHBI, yCIIOBUS

591 pacnpocTpaHeHusI. [Tepuon. CxopocTb
pacrpoCcTpaHeHHs ¥ JJIMHA BOJHEI. [lomepednsie u
MIPO/IOJIEHBIC BOJTHBI

599 #H#Par###  Uuatepdepenius  u - audpaxmus
MEXaHUYECKUX BOJTH

593 3Byk. CkopocTh 3ByKa. [’ pomMkocTh 3ByKa. Bricora

tToHa. TemOp 3ByKa




5.3

5.2.4

DJIEKTPOMAarHUTHbBIE BOJHBI. Y CIIOBUSI U3JTyUYECHHS
AIIEKTPOMArHUTHBIX BOJH. B3auMmHuas opueHTanus
BeKTOpoB E, B 1 v B 3JeKTpOMaruuTHOil BOJIHE B
BaKyyMme

5.25

CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTpPa)KCHHE,
IIPEIOMIIEHUE, noJisipu3anus, T paxius,
untepdepeniusa. CKOPOCTb 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

5.2.7

5.2.8

Illxkana »smeKTpOMarHUTHBIX BOJH. lIpumeneHue
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

[lpuHuMnIBI ~ paguocBsi3W U TENEBUICHHUSL.
Panuonokanus. DIEKTPOMAarHUTHOE 3arps3HEHHE
OKPYXaIOIE Cpebl

Texnuueckue yCTpOiicTBa: MY3bIKAJIbHbBIE
WHCTPYMEHTBI, YJIbTPa3BYKOBas JAMAarHOCTHKA B
TeXHUKE W MEIUIMHE, pajap, paAuoONpHEMHUK,
TeJeBU30p, aHTeHHa, TenedoH, CBY-neub

OIITUKA

531

5.3.2

IIpsMonuHENHOE  pacIpOCTpPAaHEHHE CBETa B
oaHopoaHOM cpene. JIyu cBerta

Otpaxenue cBera. 3aKOHBI OTPaXXEHHUS CBETa.
[TocTpoenne n300pakeHHi B INIOCKOM 3epKalie

5.3.3

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOHBI IMpECIOMJICHUS CBETA.
AOCOIIOTHBIN TTOKa3aTellb IMPECIOMJICHUA

5.34

5.35

ITonnoe BHyTpeHHee oTpaxenue. lIpenenbHbIi
YTOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS

I[I/ICHepCI/IH cBeta. CIIOKHEIN cocTaB 0€JIoro cBeTa.

[IBer

5.3.6

Cobwuparoriue M pacceuBarolIve JUH3BI. TOHKas
nrH3a. POKYCHOE PAaCCTOSHUE U ONTUYECKask CUJia
TOHKOM JuH3bL. [locTpoeHue wn300pakeHuil B
coOuparoIMX U pacceuBarolux JuH3ax. Gopmyna
TOHKOM JIMH3BbI. Y BEJIMYEHUE, JaBAEMOE JINH30M

5.3.7

IIpenenst IIPUMEHUMOCTH F€OMETPHUYECKON
ONTHUKH

5.3.8

WnTepdepennus ceera. KorepeHTHbIE HCTOUHUKH.
VYcnoBus HaOI01eHus MaKCHMYyMOB u
MUHUMYMOB B UHTEp(EPEHIIMOHHON KapTUHE OT
JIBYX CUH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB

539

Hudpakuus cBera. JudpakuuoHHas peméTka.
VYcnoBue HaOMIOAEHUS TIaBHBIX MAaKCUMYMOB IIpU
MMaJIEHUM  MOHOXpPOMAaTHYECKOTO  CBE€Ta  HA




TU(PPaKIUOHHYIO PEIIETKY

5.3.10 [Tonstpusarus cBera
TexHuueckue YCTPOMCTBA: OYKHU, ayna,
5311 dboToanmapar, MPOEKIIMOHHBII armapar,
e MHKPOCKOII, TEJECKOI, BOJOKOHHAs  OITHKA,
nudpakImoHHas pemeéTKa, MoIsIpPOn/T
[IpakTnueckue pabotbl. M3mepeHue noxazaTelns
5312 MPEJIOMIICHUS. HccnenoBanme CBOICTB

n3o0pakeHuil B nuH3ax. Habmronenue mucniepcuu
cBeTa

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

I'panuub [IPUMEHUMOCTH KJIACCUYECKOU
MexaHuku. [locTynarsl TeOpur OTHOCUTEIBHOCTH:
WHBAapUAHTHOCTh MOJIYJIS CKOpPOCTHM CBE€Ta B
BaKyyMe, IPUHIIUIT OTHOCUTEIbHOCTH DWHIITEIHA

OTHOCHUTENBLHOCTD OJHOBPCMCHHOCTHU.
3aMC,Z[JIeHI/Ie BpPEMCHHU U COKPAIICHHUC AJIMHBI

6.3

6.4

DHeprusi © UMIyJILC CBOOOTHON YaCTHUIIBI

Csi3p  Maccel C DJHEPIHUEHd U HUMILYJIBCOM
CBOOOJHON 4YacTUIbl. DHEPIUs MOKOSI CBOOOIHOM
JaCTHUIbI

KBAHTOBA ®U3UKA

7.1

7.2

7.11

7.1.2

SJIEMEHTBI KBAHTOBOI OIITUKU

@®otonbl. ®opmyna Ilnanka cBI3M dHEpruu
¢doToHa C ero 4yacToTod. DHEprust U HUMILYJIbC
¢dotoHa

OtxkpeiTHE U UccaenoBanue Gorodpdexra. OnbITh
A.T'. CtoneroBa. 3akoHbl (hoTOdIPPeKTa

7.1.3

7.1.4

VpaBHenue OifHmTeiiHa s poToaddexTa.
«Kpacnas rpanuia» ¢potodrddexra

Hasnenue cera. OnbiTel I1.H. JIeGeneBa

7.1.5

XUMHYECKOE NeHCTBUE CBETA

7.1.6

TexHuueckue yCTpOMCTBA: (hoTOdIEMEHT,
dboTomaTuuK, COTHEUHAst OaTapesi, CBETOIUO]]

CTPOEHUME ATOMA

7.2.1

7.2.2

Mopens atoma Tomcona. OnbiTer Pezepdopaa mo
HCCIIE0BAHUIO CTPOEHM atoMa. [InaneTapHas
MOJIEJIb aTOMa

IToctynarel bopa. HM3mydeHue u IOIVIOIIECHHE
(OTOHOB TpU MEpexo/ie aToMa C OJHOIO YpPOBHS
sHepruu Ha Apyroil. Buabsl cnektpoB. CrekTp




7.3

YpOBHEM 3HEprUu aToMa BOJIOpoJa

7.2.3

124

BosHoBbie cBolicTBa yactuil. BonHbl ae bporins.
KopmyckynsapHo-BomHOBOH ayanusm. Jludpakuus
AJIEKTPOHOB HA KpUCTaJLIaxX

CrnoHTaHHOE€ W BBIHYXJEHHOE  H3JIy4YCHHE.
YCTpoiCTBO U IPUHITUIT pabOTHI J1a3zepa

7.2.5

TexHu4eckue yCTpOMCTBa: CIEKTPAJIbHBIN aHAIIN3
(criexTpockor), 1a3ep, KBAaHTOBbIM KOMIIBIOTED

7.2.6

[IpakTnueckue paboTHL. Habnronenue
JIMHENYaTOro CIeKTpa

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

Meronsl HaOJII0/IEHUS u perucTpanuu
AJIEMEHTApHBIX YaCTHUIL

OTtkpsiTHe paguoakTHBHOCTH. OnbIThl Pe3epdopaa
[0  ONPEACIACHHUI0O COCTaBa  PagHMOAKTHBHOIO
nsnydenusi. CpoiictBa anb(a-, Oera-, ramma-
I/I3J'IY'-ICHI/I$[. BJII/IFIHI/IC paIII/IoaKTI/IBHOCTI/I Ha XHUBBIC
OpTraHU3MBbI

OTkpbiTHe mpoTOHA u HekTpoHa. HyknonHas
Monenb siapa [eizenOepra — MBaHeHko. 3apsia
saapa. MaccoBoe unciio sapa. M30tomnsl
Anbda-pacniaf. DJIEKTPOHHBIM U TMO3UTPOHHBIN
Oera-pacma. lNamma-uznydenue. 3akoH
PaaMOAaKTUBHOIO pacnaga

DHeprus CBsA3U HYKJIOHOB B sAJipe. SIepHbIE CHUIIBI.
Jedext maccsl siapa

7.3.6

7.3.7

7.3.8

SAnepHble peakuuu. JleleHUE U CUHTE3 sIIEp

Snepusiii  peaktop. TepMOsIepHBIM  CHUHTES.
[TpobnemMbl U MEepCHeKTUBBI SJIEPHOM HEPTreTHKH.
DKOJIOTMYECKHE aCIEKTHI SIIEPHON IHEPTETUKU

OnemeHTapHble YacTHIbl. OTKpBITHE MO3UTPOHA.
@dyHOaMeHTaIbHbIE B3aUMOJAEHCTBUSA

7.3.9

7.3.10

TexHu4yeckne yCTpOMCTBA: JIO3UMETP, Kamepa
Bunscona, siaepHslil peakTop, arToMHas 6omba
[Tpaktuyeckue pabotel. MccnenoBanue TpekoB
yacTull (110 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKHN

8.1

8.2

Bun 3Bé3gHoro neba. Co3Be3nus, sSpKue 3BE3MBI,
IIaHETHBI, UX BUAUMOC IBUKCHUC

Conneuynas cuctema. IlmaHeTsl 3eMHOI TPYIIIBI.
IInaneTeI-TUTAHTBEI U UX CITYTHUKH, KaPJIIMKOBBIC




mw1aneTel. Manbie Tesa COMTHEYHON CUCTEMBI

8.3

8.4

Connne, ¢orochepa m armochepa. CosHeuHas
aAKTUBHOCTH

Uctounuk sueprun CosiHia v 3BE311

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH: Macca,
CBETHMOCTb, paauyc, TeMIieparypa, UX
B3aMMOCBs3b. [[narpaMma «CHeKTpabHbIN KJ1acC —
CBETHUMOCTDY. 3BE3 bl [JIaBHOU
MMOCJICIOBATEILHOCTH. 3aBHCUMOCTh «Macca —
CBETHMOCTB Y IS 3BE3 TJIaBHOM
MMOCJIEIOBATEILHOCTH

8.6

Buytpennee crpoenue 3BE31. CoOBpEMEHHBIE
MPEACTABICHUS O IMPOUCXOXKIACHUU W DBOJIIOIIUH
ComHLa 1 3B€31. DTalbl >KU3HU 3BE3]

8.7

Mneunsiii [lyte — Hama 'anaktuka. CnupanbHast
cTpykrypa ['anakTuku, pacnpeneneHue 3BE31, rasa
n neu. llonoxkenue u nuwxenue ConHua B
lNanaktuke. [1nockas u cheprueckas MoaACUCTEMBI
lNanaktvkn

8.8

8.9

8.10

Tunbl ramakTuk. PaguoralakTMKd HW  KBa3apsbl.
UépHpbie AbIpBI B Apax raJIAKTUK

Bcenennas. Pacmupenue BceenenHoil.  3akoH
Xabb6mna. Paszberanue ranaktuk. Bo3pact u paguyc
Bcenennoit, teopus bonbmoro B3peiBa. Mojenb
«ropsuer Beenennol». PennkroBoe usinydeHue

MacuirabHast CTPYKTypa Bcenennoi.

MeraraiakTuka. Hepeménnsie npoOIeMbl
aCTPOHOMUU




VI.

ITPOBEPAEMBIE HA EI'D 110 PU3UKE TPEBOBAHUA K

PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

1

ChopmupoBaHHOCTE YMEHHI pacro3HaBaTh (HU3HUECKUE SIBIICHUS

(mporiecchbl) U OOBSACHATH UX HA OCHOBE M3yYEHHBIX 3aKOHOB

Brnanenue ocHOBOmMoOMaralOmuUMu  (PU3MYECKUMH  MOHATUSIMH U

BCIIMYNHAMHU, XapAKTCPU3YIOILIUMU (I)I/I3I/I‘IGCKI/IC IMpOICCChI

ChopMUpOBaHHOCTh YMEHHH TNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMHUKH,
ANIEKTPOJMHAMUKH, KBAHTOBOH (DM3HMKH Uil aHAIM3a W OOBSICHCHHUS
SBJICHU MUKPOMHpA, MaKpOMHpPa U MeTraMupa, pa3jinyaTh YCIOBHS
(rpanunbl, 00J1aCTH) MPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, IOHUMATh
BceoOImMi xapaktep (GyHIaMEHTaIbHBIX 3aKOHOB M OIPAaHHYEHHOCTb
WCIOJIb30BaHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UYECKHE
MPOLIECChI,  WCTOJB3yS  OCHOBHBIC  TIOJIOKEHHWS,  3aKOHBI U

3aKOHOMCPHOCTHU

CpopMHUpPOBAaHHOCTh YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTh yMEHHUs peliaTh pacuéTHBIE 3aJadyd C SBHO
3aJlaHHOM W HESIBHO 33aJaHHOW (U3MYECKON MOJENBI0: HA OCHOBAaHUU
aHajM3a YyCJIOBUsS BBIOMpaTh (U3MYECKHE MOCNIH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4, IPUMEHSTH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
M TOCTynaThl  (PU3MYECKHMX  TEOpWid  TpU  HCIOIH30BAHHU
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/ay, IPOBOJAUTH pPACUYETHl HA
OCHOBAaHWHM WMEIONTUXCS JAHHBIX, aHAJIM3UPOBATh pE3yJIbTaThl U
KOPPEKTUPOBaTh  METOJBI  pemieHuss ¢  y4ETOM  TOJTyYeHHBIX

pe3yIabTaTOB

Pemate xadecTBeHHBIE 3a/1a4yu, TPeOyIOIME MPUMEHEHHs] 3HAHUA W3
pa3HBIX pa3feNioB IIKOJIHHOTO Kypca (DM3WKH, a TakKe WHTETparuu
3HAHUM M3 JPYrUX MPEeIMETOB E€CTECTBEHHOHAYYHOI'O  IMKJIA:
BBICTPAMBATh JIOTUYECKYIO IIEMOYKY PACCYy)XJIEHUW C ONOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)H31/I‘—I€CKI/I€ SIBJICHUSA




Bnanenue OCHOBHBIMH MeTOoAaMH1 Hay4HOTO MMO3HAHMS,
UCTOJb3yeMbIMU B (U3UKE: TPOBOIUTH IMPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MUECKUX BEJIUYUH, BbIOMpas ONTHMAalbHBIA CHOCOO
W3MEPEHUS U HCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (U3NYECKUX
BEIMYMH C HCIOJb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4YE€HHbIE Pe3yJbTaThl, UCIONb3Ys (PU3NUECKHE TECOPUH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUia OE30MacCHOTO Tpyaa
[IpU MIPOBEACHUH HCCIEIOBAHUN B PaMKax Y4eOHOIO HKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEIbCKOM  JESITEIbHOCTH  C  MCIOJIB30BAHUEM
UM(POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1abopaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ YMEHHH  aHaAIM3WpOBaTh U OILICHUBATH
MOCJIEeICTBHS OBITOBOM M MPOW3BOJICTBEHHOM NIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€e30I1aCHOCTH; MpeCTaBICHUI o palOHAIBHOM
MPUPOJIONOIB30BaHUM, a  TakkKe  pPa3yMHOM  HCIOJb30BaHUU
JOCTMKCHUM HAyKHM W TEXHOJIOTMW JUId JAJbHEWIIEr0 pPa3BUTHS

YeJI0BEUYECKOr0 OOIIECTBA

10

OBnageHne pa3IUYHBIMH crnocobamMu  paboTel ¢ HH(pOpMaIuen
(U3NYECKOTO  COJACpXAHHUA C  KCIOJIB30BAaHHEM  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLCHKHU JOCTOBECPHOCTHU nonyqaeMofI I/IH(I)OpMaI_[I/II/I

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaoIIne
ACTPOHOMMUYECKHE TOHATHS, TEOPUM M 3aKOHBl Ui aHaau3a u
00BACHEHHUST (PU3MUECKUX MPOIIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKIAIAKTUYECKON Cpeae; ABHMKECHUS

HeOECHBIX TEJI, DBOIOLUY 3BE€311 M Beenennon




VII.

Koz
paznena/
TEMEI

IIEPEYEHD 2JIEMEHTOB COIEPKAHUA,
ITPOBEPAEMBbIX HA EI'D 110 ®PU3UKE

Koa anesenta

IIpoEepAeMBIIl 3.1eMEHT COTEPEAHIA

1

MEXAHHEKA

1.1

EIHEMATHEA

Mexanrgecroe JEMFCHHE. (OTHOCHTIRIEHOCTER MEXAHHYTE CEOTD
IBHGEeHHA. CHCTeMa oTcaéTa

1.1.2

MarepraTeHAT TOTEA.

TpasKETOpHA
ra
&
Eé pamryc-sexTop:

7t )= () (e ) =(2)). ny ar

TPagKTOPIIA.

(%

nepemMellleHie: e
AF =7(ty)—F(t,) =Fy —F, = v '
={Ax, Ay, AZ),

OyTh.

Clnomenile MepeMereHmi:

N, =5, +

1.1.3

CEOpOCTE MATEPHATEHOH TOUKH:
Ar
At

_—y

=7'=(v,.v,.0.).

L= '

Ar—i0

_ Ax o ' »
v, =— =X,. AHAIOIIYHO v =YV, , U.=Z/
At :

CroxeHHe CKOpocTell: 5, =0, + 0, -

BrrmucaesRe DepeMelleHET H ITVIH MATePHATEHOH TOUKH IpH
[IpAMOTHHEe HHOM JERAEHHHE BEIOIE OCH X II0 TpadHiy 2aEHCHMOCTH
Lt

©

" . AU .,
VeropeHNe MaTepHaTRHON TOYKN:, d = ~ =u'=a,.a,.a,).
!

Ar—0

Au

a = =(w )", aHamorm4sHo a, =|v, |’ a.=\v.).

Ar—i




1.1.5

(1) = Xxp + Vel
Vol F) — Vi = comst

1.1.6

PaEHOVCKOPEHHOS MPANOIHEEAHOE JBHEEHHEE:

b

atr
x(f)=x,+uy,t+ ,,

vi(t)=uv, +at

a, = const
vr —ul =2a_(x,-x,)

2x

le] IBIDKSHIH B OIHOM HAIIPABICHHI IIVTE §= L1 2.7

1.1.7

Ceobogroe mageHH:. YOoKOpeHH: CEOOOIHOID MaTeHHT.

¥ T,

fll Xno x
JdeiseHEe Tea, OpolIeHHOTO MOT VII0M O K TOPHE0HETY .

[.‘r{f} =X, U, f=x, tU,cosa-f

-

Fa ,
1;'(?} =¥, Uyt +gJT =V, tUu,sina- r—gTT

v (t)=uv, =uv,cosa

v (t)=uv,, +g f=uv,sino— gt

1.1.8

EpueonHEeHzEO: JEICEeHHe. [[EHHCHHE MaTepHATEHOHR TOHMKH IO
OE[VHEHOCTH.

VIIoBad H THECHHAA CKOPOCTE TOIKH: v = i .
R
2
[Ipy paeHOMEepHOM JEMEHSHHH TOYEH [0 OKPVAHOCTH (0 = - = 2an .

-

¥ ]
LleHTpoCTpeMHETENEHOE VCKOPEHHE TOUKH: dy = — = @°R . IlomHoe

d

VCEOpEHHE Z'-IaTEpHE..'H:HDfI TOYEH

1.1.9

Teépaoe Teno. [TocTynaTeIbHO® H BEPAMATRIEHOE JEKESHHS TREPIOTO
Tena




JHEAMITEA

HueepupaneErle cHcTeMEl 0TcuéTa. [lepeeli 2akoH HelotoEa. [IpHEDHD
OTHOCHTEIRHOCTH [ amHies

T
Macea tena. [IToTHOCTE BEIIECTRA: O = i

Cuna. [IpHEIHN CYIEPIOZEIEE CHT. Fpapmomeficrs = £1 +F2 + ...

Bropo# 2axcr HerorToHa: 118 MaTepHaTeHEOH ToukH B HCO F) = mdy;
AP =F At npr F = const

—
o
=

—

£, F_H

Tpetuii 3axkod HerOT0HA 119 MATEpHATRERL TOHEK: Fix = —F)

[a—y
[
L=

Jaron ECCMHPHOID TATOTCHHA. CHIEBL IMPHTTHCHHA MEETY TOHEETHEINHE
T Mz
R
CHIa TTEeCTH. L[EHTP TTEECTH Tela. 3aEHMCHMOCTE CHIE TTESCTH OT
GMm
I:_'?.: + .'EE:I"-

MACCaMH paEHEL F = &

BEICOTHI h Ha7 MOBEpPXHOCTERD ILTAHETH pamuycoM R - mg =

CHaa vopyrocTH. 3asos [vea: Fp = —kx

Cuna tpeana. Cvxoe TpeHHe.

CHIa TpeHHS CROTREEHHT Fop = ulV
CHIa TpeHnT DoK0E Fopy < 0V
FosbdEument Tperns

£
JaeneHne. p= —

(e

g
CTATHEA
T
.-"/ .,-'-""'fj.-:- -':I
|

o
F

MoneHT CHIE OTHOCHTEIEHO OCH BPalIcHHS:
M| =FL roe 1 — mmewo cuasl F OTHOCHTATEHD OCH, [IpOoXOTAmEeE Tepes
TouEy O MepIeEIHEVISPHO PHOVEEY

LlenTp Mace Tena. [leHTp Macc CHCTEME! MATEpPHATEHEIE TOUEK:
_mA tent
i My + Mg+
B omHOpoIHOM Mofe TEEeCTH (F = consf) eHTp MAcc Tefla COBMATaeT ¢

Cro OEETPOM TAHRCCTH

YCI0EHT paEHOBeCHI TEEpToro Tena B HOCO:

[M,+M,+...=0
F,+F,+...=0
|F+F,

Jaron [Tackans

JaEIeHHE:S B EHIKCCTH. Dokogmedcs B HCO: o = on + o5k




3aKoH APXHMETa: Fap: = —Prrecs -

1.3.0 | ecam teno 2 &HIR0CTE NokoATCE B HCO, 10 Fap: = pelumecs
WCIIOEHE IIAB3HHT TR
14 JAKOHEI COXPAHEHIMA B MEXAHHEE
1.41 | Humvaee MaTepHATEHOH TOUEE: F = mV
142 | Humvaee cHCTeMEI TR F= + 52 + ..
33K0H H2MEHEHHT M COXpAHSHHT HMITVIBCA
BHCOAF=Ap +F+ ) = JH:IBE[&'EI:-[:'I.I +F233ﬂ{i!—
143 | BHCO . ectE AF = A(F + /2~ ) =0, ecTH Fiogems ~ Fosgezm + .. = 0
PeakTHEHOE JEIECHHS
F
‘4[1/.“
AF I
144

PadoTa CHIE Ha MaloM OepeMelleHHE:

;1=|1f'|-|ﬁf'|-c05 a=F, -Ax

MomHEOCTE CHIERL

145 SCITH 23 Bped A7 padoTa CHIE H3MEHTETCH Ha | TO MODIHOCTE CIUTEL
AAd
P=— =F-p-cosa
'&r Ar—
i . - mv pt
KueeTH9e cKad 3HEPTHA MaTePHATEHOH TOTKH: Epy = —— = o
1.4.6 33K0H HIMeHEHRT KHHETHYS CHOH 3HePTEH CHCTEMEL MATePHATEHELL
Touek: EHCOAE =4 +A +
EHE 1 2
[MoTeRIEaTEEAR 3HEPIHE:
4718 DOTEHIHATEHEIR CHT A 17 = Einoresm — Ezgoreen— = A& qoremm
[loTeHOHATEHA 3HEPTHA MATEPHATBHOH TOUKH B OOJHOPOTHOM OIS
147

TEEECTH. Eoprees = MgH .
[ToTeHIHATEHAS 3HEPTHE VIPVIC IedOopMHEPOEAHHOTD TETA
f?

Lmoresm =




3aK0H HIMEHEHHE H COXpPaHEHHT MEXAHHYECROH IHEPIHH:

Fuex = B T Em'm—m-

148 B IICO AEyex = Ascex renorenm. cun,
B ICO AE,;:x = 0, eclH Azcex pemoresn. cux = 0
5 MEXAHWTECKHE KOIEBAHITA I BOTHEI
lapuonHdeckie KomefaHnd MaTepHaIbHOH TodukH. AMminTyaa H ¢asa
Eomedansl. KuHeMaTHYe cHoe OIMHCAHEES:
x(f) = Asin wf + 0, ).
I
v () =x,.
a(N=(v ), =—oxf) =a +ox=0,
I[de X - CMEIMIEHHE H3 PAEHOBECHA.
JHHaMHIeCKOe ONHCAHHE: Ma, = —kX, [ie k= mw’. JT0 3WATHT, 9TO
Fo=—kx.
151 JHEpreTHYECKD? ONHCAHHE (33K0H  CONPAHSHHA — MeNaHHYeCHOH
IHEPIHH):
ol ol ol 7
mus ko omu . kA4
2 2 2 2
CETIE aMIUIHTVIEL KOMIeOAHHE CMENIEHHT MaTepHAThHOH TO9KH
€ AMILTHTVIAMHE KoMe0aHeH ¢& CROPOCTH H VCHOPeHE:
]
U =04, a_ =04
[leprog ¥ 9acTora KoaedaEHE:
- 2n 1
0] v
[lepuog Mamkx cEoOCTHEDN KONeOAHHR MATEMATHIECKOTD MATTHHEA:
|
152 I=2m |-
g
[lepuog cEobomHEX KomeOaHMH NPV ANEHOTO MASTHHEA:
m
T =2m|—
1.53 BrEyv#IeHERe KoTedannd. PezoHane. PesoHaHCHAT KpHEAT




[Tonepetdsrle ¥ DpoJONBHERE EBOTHEL CHOPOCT: pAcHpoOcTpIHSEHHT K
ITHHA BOIHEL L =v] = —

¥

Hutepdepenms B G pasiing BoIE

3evE. CrOpOCTE 3BVEA

MOJIEEYDIPHAA SH3HEA TEPMOJITHAMIIEA

MOJEEYIDIPHAA SH3HEA

Momgeaw cTpoeHMs razop, #HIKocTeE ®  TtRépmmx Ten ILveTn
TeIOTHHAMEISCKAS CHCTEMA (Te10) COCTOMT H3 N OJMHAKOEEIX

MoTekyI. Toraa KoIHYecTEo BeecTBaV = — = —

rae Ny — 9HCI0 ABOTAgpo, M — Macca CHCTEMED (Tela), & — MOTIpHas
Macca BemecTEa

Ten1oE0e JBHHCHHS ATOMOE H MOTICEVII BEINECTEA

It | It
Lad | 2

BaamuogeficTERS SaCcTHI BeNISCTES

It

e

Aduddrans. bpovEOECKDS TBHEEHHE

et |t |t |

[

L

Mogens EoeansHoro rasa B MET

Cem3p Me#Iy JaBICHHEM H CpeJHEH KHHETHYSCKOH SHEpTHER
[NOCTYIATEIPHOTO TEIUIOBOTC JBHGKEHHA MOMEKyI HIOSATEHOTC rasa
{ocHOEHOS vpaeHeEH: MET):

- \
roe IJfl‘:I — MACCa OTHOH MOJIEEYIIRL /i = N EOHIIEHTPAITHA MOTERYT

AbcomoTHad TeMmeparvpa: T =1 +273K

Cef3p TeMmmeparypel Tlasa ©0 CPeTHEH KHHETHYECKOH SHepTHeR
NOCTYIATETEHOTO TELTIOROTO JRILECHHT €70 MOTEKYT:

i 2
| M| gy
i\ 2

TIOCT

2

Vpaesenue p=nkT

2.1.10

Modens HOeaTsHOTO Ia3d B TepMOTHHAMHERE:
| VpaprerHe Meneieena — Kianeiposa
| BeIpaixeH e /U9 BHYTPEHHEH SHEPTHH
VpaeaeHie Menneneesa — KiuaneiipoHa (OpHmMeHIMEBE (QOPME
JAMmc).
m pRT

pV="RT =wRT =NkT, p=
T n




BhIpaskeHHe U8 BHYTPeHHell 3Heprii OMHOATOMHOTO IIeaTbHOrO
rasa (IpIMeHIMETe (HOPMBI 3ATIHCH):

U =%u-RI =%_-’~.’k]’:%%ﬂ? =ve, T==pV

-
e

1.11

Janon JansToHa 1711 JAENEHHA CMECH PaA3Pe/KeHHELN Ta30E:
F=m-br..

Mzompoleccl B PASPEEEHHOM Ta2e © MOCTOSHHEIM 9HCI0M MOTerRyI N
(€ MOCTOSHHEIM KOTHYEECTEOM BLITECTEA V)

mzoTepya (T = const): pV = const ,

mzoxopa (W = const): L cOMSt |

mzo0apa (p = const): — = const.

4
[ paprdeckoe npedcTaBIeHERe HIonponeccos Ha pVvV-, pT- B V-
THATPaNMAX.

pl"
OOLeTHHAHHEIN FA20BEN 22K0H. — = const

AT MOCTOAHHCOTD FOTHYECTEA BEINECTED V.

[

HacrmeEHb: ¥ HeHACHINSHHEIS MMapElL. KauscTECHHAS 3aBHCHMOCTE
ILIOTHOCTH H JaBIcHHA HACEIMIEHHCOIO IIapad O TEMIEpaATvVPEL HX
H223aBHCHMOCTE OT 00bhEMa EaCEINeHHOID IIapa

]

114

Baasuocts BO3TVEA
,EIIH.]:‘GII.:"—‘.I _ }:'r_apa':f:'

.EIEB.:BI:I:IIE_T.'E[T:I P}:a:hrn'_apa':f:'

OTHOCHTETRHAR BIAFHOCTE: & =

|

Hamenerne dlPETATHELE CO CTOAHHE BEIOIECTEA: HCIIAPEHHE
H EOHIOEHCAITE, EHIICHHS FHIEOCTH

[

.16

Hamererne AlPETATHELE CO CTOAHHH BEOIECTEA: ITARTCHHE
H KPHCTATITHIAITHA

| ]

107

[Ipeodpazorante 3HSPTEH E $A30BLX NepeXodax

[}

TEPMOIMHAMIEA

21

Tennoeoe paEHOEECHE H TeMIIEPATypa

9

i

BHVIpeHHAT 3HSPrHI

[

23

I

Tennonepenaua kak cocod HiMeHEHHA BHY TPEHHEH JHEPIHH
0e3 COBepIIeHHT padoTEl. KoHBEKIHA, TelIONPOECIHOCTE, H3TVIeHHS

[

FomiaecTRO TeIIOTEL

VIeTEHAT TeMIOEMKOCTE BemmecTea oo O = cmAT

=

12

VIeqEHAT TeLIoTa mapoodpazoeaEns Lo 0 = L
VIeIEHAd TEIUIOTA MIABTeHHE A O = im.
VIemEHAT TMLTOTA CTOPAHET TOILIHEA q° O = g

[

JneMeHTapHaT padoTa B TepMOIHHAMEEE: 4 = pAl.
Berucaerne padoTsl Mo rpadHEy Oponecca HA pV-IHArpaMueE




[
bk
d

[leperni 2ak0H TepuoTHHEAMHEEH: O,

-
da

=AU +Ap =0 - 1) +4y
Ammadata: Oz =0 = Ap=({L1-LU=Aln

[
[ ]
L]

Bropof 2akoH TepMOoIHHAMHERH. HeodpaTHMEle IPOIECCEL

[TpHEITHIE TeHCTERT TeIIOER MamsH. K111
[0

@) @)

ZHATD ZUHATD O Harp

'r]:

Marcmyuansroe sHageEre BI1T]. 1T Kapso:
T —Tion T

maﬁ']‘l:]‘lw =m}—_l_ﬂ

Harp Tm

VpapHeHH: TellToBoro damaHca: h+ O+ 0: +... =1

SNEETPOOMHAMITEA

SIEKTPHYECKCE ITOJIE

SJMEeKTPHIANEA Tel H ¢f IPOAEIcHEL. JIeKTPHEe CKHE 2apaT.
JEa BHIA 3apAla. JIeMeHTAPHEEH ATeKTPHEe CRHE 3apal.
J4K0H COXpAHEHHA 3MeKTPHYSCKOTC 2apada

31z

BzamuogeficTEH: 2apad0E. TodeaHele 2apaner. 3axos KymoHa:
E OOHOPOJHOM EelllecTBE ¢ AH3IEKTPHIeCKOH IPOHHIaeMOCTRIO ¢

F=k|‘?'1|'|1q: _ 1 _|‘-'i"1|'1
A 4nes, i

q-

SeKTpHYeckoe moae. Ero JefcTEHRE Ha 3MeKTPHYICSCHES 33pAIEl

5

Hanpa#fEHOCTE MISKTPHELCEOTO MoIs: £ = .
g npofEzdi
[lone TousgHOTO 2apAna: k, = frE :

oMHOpOTHOE MoTe: £ = const.

FapTHHE THHHEE HaOpTHEHHOCTH 3THX DoIeH

[ToTeHIMATEHOCTE ATRKTPOCTATHYACKOTO IO

PazHOCTE MOTEHIHATOR H HANpE#eHHe: 413 = g(d1 — 1) = —gho = gl
[loTeHIEATEHAT 3HEPTHA 33413 B 3IeKTPOCTATHYeCKOM mone: T = gg,
{=-AF

e 8

—r
FF¥

[loTeHmman NIEKTPOCTATHYECROTO IIOJIA. ¢ = ?

CEs23F HanpE#EHHOCTH #[OIE H  PIZHOCIH [OTEHIHATOE 04
OIHOPOIHOIO ATeKTpocTaTHgeckoro mont: U =Ed

HPHHIJ}IH CVIIEPITOSHITHE AMEETPHICCEHER TIOIRH:
E =.El —El—...=|_f.' =@ tor+ ..




[IpoBOIHHEH B 3MeKIPOCTATHES CKOM IOTE.
YCIOEHMe pAREEOESCHE 33pAJ0B. BHVIPH IPOECIHHEA E- ={ | BHVIpH H
HA [OESPXHOCTH NPOEOIHEEA © = const

:LH?.'IE‘KTPIM E  JIEEKTPOCTATHHUECEOM  IIQJIE. ,_—LH?.'IE'KTFIIHECKHH
MIPOHHITAEMOCTE BEIIECTEA £

- - g
Korzencarop. SnekTpodéMEoCTh KoHIeHecaTopa: O = = |

255
S;r =£C.:

SneRTpoEMEOCTE IITOCKOTO KoHgeHcaTopa: C =

3.1.10

HEP&I-IE.TBHUE' COSIHHECHHES ROHICHECATOPOE.
g=g1+g:+..Uh=Lh= ---:Cl:apa.n -0+ +

[locnenoBareIbHOE COETHHEHHE KOHACHCATOPOE:
1 1 1

U=Ui+l..h=q2= =t +.

o I:ﬂ—-::rv::r:. I:-F-hl C.".'

3111

JHeprHe 3apLEEHHOr0 KoEfeHcatopa: T = — = —— = o=

b

SAKOHEBI [IOCTOAHHOT O TOKA

Laa
b

CHIa Toka:
7-2q

ﬂr_u_}{,

TMocToauuei Tok: I = const
g mocTOSHHOTO ToKA g = [t

[
(R

VCI0EHA CYINECTEOEAHET MIEKTPHYECKOTO TOKA.
Hanpamerne Un 3CE

[

3akoH Oma 419 viacTka nenn: [ =

b |

[

BJEKIPH‘EECKDE COIMPOTHEICHHE. 33aBHCHMOCTE CONPOTHEIICHHA
OOHOPOIHOTY IIPOEQIHHEA O £T0 OITHHEI H CEEEHHT. YiempHOS
¥

COMNPOTHEICHHE BECINECTEA. R=p

[
i

]
<1 CTOpUHEHERRCHT

g

Herousmss Toka. 310 BECTOUHEES Toka: £ =

BH’_‘-'TPEHHEE CONPOTHEICHHE HCTOTHHEA TOKA

Jaxog Ona 1711 moTHCH (2aMEEVTON) anekTprdeckof nemd: E=1R + I,

-

oTEvaal = —

Rr
E.r
= R




HEIIIEIJ.'IE.'IBHD ¢ COCIHHCHHEE IIPOEOTHIEOE.

1 1 1
[=] +1 +. . . U=U-=.,-—=—+—+_..
3217 1 72 1 2 "Rugpen R R
[TocaenorareasHOS COSIHHEHHE IPOBOTHHEOE
U=U+U,+. . [=L=_ Rpa=R+R+.
Padota anexkTpEdeckoro Toka: A =1UtL
3128 Jaxos Txovos — Jlesma: 0 =1"Rr .
Hapemctope R : =4 =I"RHi=1Ui= ”T_r
MomHoCTE 3MEKTPHYECKOTO TOKA:
Ad
P=— =1IU
Az Ar—s0
Temnoeas MOIMHOCTE, EBIISTIEMAT HA pe3HCTOpPE:
=
P=rr=2-u
329 R
MonTHOCTE HCTOUHHESR TOKA:
p A B
At -
Ar—0
CeoDoTHEIE HOCHTENH 3IEKIPHYSCKHX 33piI0E E INPCBOJHHEKAX.
312,10 MeXaHHIMEI NOpOBOAMMOCTH TEEPAEIX METATIOE, pAacIBOpOE H
T PacILIaBOE 3TEKTPOMTHTCE, ra30E. [ToTyopoBoIHHER.
[ToTympoBCIHHEOEENT THOT
3 MATHHTHOE ITOJNE
Mexanpdecroe BramMoIeficTEHe MArHHTOE. MarmwrHoe mone. Bextop
MATHHTHOH HMEIVEUHE. [IpHHEITHI CYIepIOSHIHH MATHHTHEIX NOOTSH:
131 B=B1+5:+..
o JIHHME HEIVEITHH MAarEMTHOTC NDOTE KapTHHA IHHEHE HHIVEIHH
MATHHTHOTO [0 NOAOCOECTC H NOJKOBOODDAZHOTO MOCTOIHHELDL
MATHHTOE
Omerr 3peTega. MaruuTHoe 0ode OPOBOIHHEA © TOKOM. KapTHHA THHEHE
N HHIVEIHE MarHHTHOTO IO AIHHHOTO NOpAMOTO  [OPOBOJHHEA
T H 2aMEHVTOTO KOIBISEOTC NPOEQTHHEA, KATyIIEH
C TOKOM
23 Crna Awmnepa, of HanpaeIeHHe H BemHanHEA: Fy = [Blsing | 1oe o — yroa

MEXTY HANpaeIeHHEM IPOEOTHERA H BeKTOpoM B




B T e e i BT ST

Cuna Jloperna, e€ HaNpaBIeHHE H BeTHYHHA: Frop = |lglvBsina
Iie 0 — VIOm Mexgy BekTopamu V u B | JIpkeHHe 3apoKeHHON
QACTHITEL B OIHOPOTHOM MATHHTHOM DOIE

SIIEKTPOMATHWUTHAA MHIVEITIA

[loTok BekTOpa MarHHTHOR HETVEIEHE: © = 5,5 = BScosa

ﬁ-[ in"ﬂ

G

AEneEne 3TeKTPOMATEHTHOH HETVEIHHE. 3]1C HEIVEITHH

33K0H 3IeKTPOMATHHTHOR HEIVEIHHE Dapates:

AD
=———| =
E=— i

Af—

SC HEAVEITEH B IpaMoM IPOBOIHEES ITHHOH | IBIEVINEMCE €O
CKOpOCTEID 7 (¥ L [) B OHOpOAHOM MarEHTHOM Mome B: |E;| = Blvcosa
. [de o — VIO Me#Iy BekTopos B H HopManeio /i K IITOCKOCTH, B
KOTOpOH TeKaT BeKTODEL uvecm [ LE . u¥ 10 |E| =Blv

Lad
I_f...
L

[Ipaerno Jlerma

. Hom @ =LL

- | A

Hamyrmuesocte: L =

Cavonggyemma. 30C caMoHETYEIHH

A
B Ar

'
1
0

N
SHeprHd MarEHTHOTO IOMA KATYIIKE ¢ ToKoM: I = —




5 SJIEKTPOMATHHUTHEIE KOJIEBAHIA 1 BOJTHEI
Koaetarenrauf koHTVp. CECOCIOHEIE 3ISKIPOMATHHTHEIE KOIe03HHA B
HIEATEHOM KOTe0aTeIEHOM KOHTVpE:
[4() = Gumesin( 0t +,)
3351 . ' . : _ _
I\t)=q, =g, _cos|ot+o,)=I__cos|wt+q,)
2x 1
$opuyaa Toscora: T =20V IC [ ommmaw = — = —.
¥ LC

CEZ3E AMIUTHTYOH 33pAJa KOHJSHCATOPA C aMIDIHTVIOH CHIE TOKA IpH

CEOOOTHEDE — 3ISKIPOMATHHTHEIY — KoMe0aHHAX B HISATEHOM

KOoIe0aTeTBHOM KOHTVPE:

Lo
gﬂuﬂ -
L))

. 33K0H COXpPAHEHHA 3HEPTHHE B HISATEHOM Kode0areTsHOM KOHTVpE:
352
353 BrmEyEIeHEEE 3TeKTPOMArHETHEE Kole0annd. PezoHaHe

[lepemenmeii  Tok.  [lpomzEcdcTBO, Mepedadta H - OoTpedacHHE

3IeKTPHEeCKOH 3HEPIHE
3.54 cu® Lr* cu’ _ LI

+ = mE = T — const.

Vs s CeoficTEa 3IRKTPOMATHMTHEIX EOTH. B33aHMHAT OpHEHTAIHZ ECKIODOE
355 N - =

E 3IeKTPOMATHHTHOR BoMHe EBakyvMe: E LB L T
156 [lkama 3MeKIPOMATHHTHEX EOTH. [IpHMeHeHHe 3IeKIpPOMATHHTHELL
) _

EOJIH B TEXHHES H ORITY

OIITHEA
161 [IpmvomuEefiEoe  pacOpocCTpaHeHEHE CEBETA B OJHOpPOJHOH cpele.
o Toweuneli meTouHEE. JIvd CBeTa

33KO0HE! OTPREEHHT CBeTa. o = §

alp
EX
FFrP 77 P77 es




llocTpoeHse H200PAKEHNH B IUIOCKOM 3EPKAIE

3aKOHE MPeTOMICHHT CECTA.

[Ipenoynenne ceeTa: Hysing = mysing.

- w C
AfCOMIOTHEIR MOK32aTETE OpeTOMICHHA. Haa: = —
1

"
o

jod "
2
Xog ayued B IpHIMe.
\"1 = 1"2 - H].}']. = HJF'J
CoOTHONISHMe HacTOT H COOTHOWIGHH: ITHH EBOIH [OpPH Iepexodge
MOHOXPOMATHISCKOIO CEETA depes [PaHHIy pa3iena JEVE ONTHYeCKIH
cped:
Ry=h, sy
_ i}
365 Wy :
[lonHOe EEVIpEHHES OTPAHEHHE.
. . 1 ¥z
IIpeaeTEEENT VIO NOTHOTO EHYTPEHHETO OTPAKEHET: Sy, = - = ~
Feote
CoOHparINHe H pAacCceHBAKINNE THHEIRL ToHEEKaZ THHza. PowycHOE
1
366 PACCTOAHHE H ONTHYUSCKAR CHIA TOHKOH THHIEL [ = 7
. T I 1
DOopMyIA TOBKOH JHHSEL — + ==
. . h A
VEeTHUSHHE, JaBacyoe THH30H: [ = == i
d s -
N
367 H

F\ h




b covaas pacCeHEARKIIEH THH3EL:

D<0 = F-=

— =0,
D -

1|
=N

Hog 1vua, mpoIneImere IHHIV 0T NPOHIECIEHEIM VIIOM K of [MarHOH
onrEgeckol ocH. [locTpocHse H300paEeHNi TOMKH H OTPE3Ea ONpIMoR
E cOOHPARIIHE H PAcceHBAOITHY THH2AX H HX CHCTEMAax

DOTOANMAPAT KAK ONTHYECKHE nprdop. [7133 Kak ONTHEYSCKas CHCTeMa

Hutepdeperons  ceera.  KorepeHTHEIE — HCTOYHHEH.  YCIOBHS
HAOMOTPHHA MAKCHMYVMOE H MHHHMVMOE E HHIepdepeHIHMOHHOMR
EAPTHHE OT JEVE CHHIAIHBD KOTepeHTHEIN HCTOYHHEOE:

P
MaKCIIMYMET — A=2m—, m=0,+1,£2,£3

e

A
MITHIIMYMET — A=(2m+ 1=, m=0,£1,£2,+3 .

i

Jdudparims ceera. JudpariHodHad pemETea. VoIoEHe HaOMHIeHHE
TTAEHED MAKCHMYMOE IPH HOPMATEHOM DaJeHHH MOHOXPOMATHEE CROTO
CBETA C IIHHOH BOTHEL /. HA PEIIETEY C IepHOTOM d:

dsiiigy =mi o m=0='—-1, -2+ =3, .

JHCIepcHI CELTA

KEBAHTOBAA $HIHEA

4.1

KOPITY CKVILAPHO-BOTHOBOMH TVATH3M

4.1.1

[mEmotesa M. Il1agka o keanTax. Popruryna [lmaska: E = hy

412

DOTOHEL JHeprHE doToHa: E=/v= — =pc .

E vk
Humyvaee dotoHa: p= — = —
- £«

Dotosddert Onerter AT Cronerora. 3axonel dotosdderta

414

VpaeseHHe JHHmMTeAREA 018 doTozdderTa:
Eaorom = ABENOTIA + Erzronr:.
hc he

TAS . Lgoroma = MV = — Apamoma = Migp = T

.
MV

g = ]
LT - Eiaam

413

,IE.B.'.[EHHE CEECTA.
,:[E{B.'IEHI{E CEETA Ha MOMIHOCTRRY OTPARIRIYVHY MMOESPEHOCTE H HA
MOMTHOCTEE IIOTTOITACOTYHY MOEEPXHOCTE

DITIHEA ATOMA




HJEHE‘TE.IJHEH MOIeIh ATOMA

[
(]

Ioctyzara Bopa. MamydesHe H mordomeHHEe GOTOHOB NPH MOepexods
aToMa ¢ OJHOTO VPOBHS 3HSpTHHE HA JpyToH:

hv _ e _ [E, —E

mr A
“mn

™ |

b
Lad

JIHEeHT9aTEIe CIRKTPEL
Crektp vpoEHeH 3HeprHHE aToMa EOJOpoIa:

—13,63B
E =_2""

"

, n=123 _.

1

DIEHEA ATOMHOTO ATPA

Hvenornas wmogene =gpa Tefzemoepra — lleamenwo. 3apaa sapa
Maccoroe uneno 21pa. HaoTomer

[
h
[

PagHoakTHEHOCTE.
Anpda-pacman;

A A4 4
zX—7,Y+  He

Beta-pacman
SIeKTpOHHRIH [f-pacmam:

A A 0 ~
X7 Y + je+v,

[TosuTpOoHHEEIE B-pacmam:

A A 0=,
s X—= Y + €+ v,

I_E{:\I:\IE{-HE.T}"IEHHE

al

33K0H pagHOaKTHEHOTO pacnaga: V(i) =Ny =2
[TyeTe m — 3Macca paIHCAKTHEHOTO BemeacTea. Toraa m(f) = mg = 27

Anepunle peariEn. JTeleHHs H CHET22 432D
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