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COAEP KAHUEYYEBHOI'OIIPEIMETA

10 KVIACC

Paszpnen 1. HayuHblii MeTOX MO3HAHMS NPHUPO/BI.

®dusnka — ¢yHAaMeHTadbHass Hayka o mpupoje. HayuHblil MeTOJ MO3HAHUS M METOIbl UCCIEOBAaHUS (HU3UUYECKHUX
SIBJICHUM.

DKCNEPUMEHT U TEOpHs B Mpoliecce mo3HaHus npupoasl. HabmoneHue u skcnepuMeHT B pusuke.

CnocoObl u3MepeHust (PuU3MUEeCKUX BEJIMYMH (QHAJOTOBBICE W IU(POBBIE U3MEPUTEIIHHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYNKOBBIC CUCTEMBI).

[TorpemHocTu u3mMepeHuii Pu3nUecKux BeIUYuH (aOCOJIFOTHAS M OTHOCUTEIIbHAS ).

MopenupoBanue (U3MYECKUX SBICHUM U TPOIECCOB (MaTepHaibHas TOYKa, aOCOJIOTHO TBEPJOE TENO, HjacaibHas
KUJKOCTh, WJCaTbHBIN Ta3, TOUEUYHBIN 3apsn). ['umoresa. dusnueckuii 3aKoH, TPaHUIIBI €T0 MTPUMEHUMOCTU. Du3ndecKast
TEOpHUs.

Ponb u MecTo Gpu3uku B OpMUPOBAHUN COBPEMEHHON HAYYHON KapTUHBI MUPA, B IPAKTUYECKOMN JESITEIIbHOCTH JIFO/ICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

W3mepenue cuibl TOKa W HANpsDKEHHWs] B IE€MHM TMOCTOSHHOTO TOKa MpPH TIOMOIIM aHAJOTOBBIX W LU(PPOBBIX
U3MEPUTEIHHBIX TPUOOPOB.

3HakoMcTBO ¢ IMdpoBoi maboparopueit mo Qusuke. Ilpumepsl nM3mMepeHus (QU3NUESCKUX BEIMYMH MPU ITOMOIIU
KOMITbIOTEPHBIX IaTUYHUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe aBuxkeHue. OTHOCUTENbHOCTh MEXaHUYECKOTO IBMKEeHUA. CucTeMa OTcUeTa.

[Ipsimast m oOpaTtHas 3a/1aul MEXaHUKHU.

Pannyc-BekTOp MaTepualibHOM TOYKH, €TI0 MPOEKIUHA HA OCU CUCTEMBI KOOpAMHAT. TpaekTopusl.

[lepemelienne, CKOPOCTh (CpeliHsIsl CKOPOCTh, MTHOBEHHAsSI CKOPOCTh) U YCKOPEHUE MAaTepUaIbHOW TOYKH, UX MPOEKIUU
Ha OCH CUCTEeMbI KoopauHaT. Cl0KeHHE MePEMEICHUN U CI0KEHUE CKOPOCTEH.



PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBIXKEHUE. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MMyTH
MaTepuagbHONU TOYKU OT BPEMEHH U UX rpadUKu.

CBoOonHOEe majeHue. YCKOpeHUE CBOOOJHOrO MajeHusd. J[BukeHue Tena, OpOLIEHHOrO MOJ YIJIOM K TOPU3OHTY.
3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH U YCKOPEHHUS MaTEPUATbHON TOUKH OT BpEeMEHU U UX Tpaduku.

KpuBonuneitnoe nBmxeHue. J[BUKEHHE MaTepHalbHOW TOYKM IO OKPYXKHOCTH. YTJIOBass W JIMHEHHAs CKOPOCTb.
[lepuona u yactoTa obpamenus. LlenTpocTpemMuTenbHOe (HOpMalIbHOE), KacaTelbHOE (TaHMeHIIMAIBHOE) U TIOJTHOE YCKOPEHHUE
MaTepuaIbHON TOUKH.

TexHudeckue yCTpoMCTBa U TEXHOJOTHYECKHUE MPOLIECChl: CIIUAOMETP, JBUKEHHUE CHAPSIIOB, IIEMHBIC, IIeCTepEHYAThIC
U peMEHHBIE TIepejau, CKOPOCTHBIC TU(DTHI.

Jemoncmpayuu.

Mogenb CuCTEMBI OTCUETA, WILTIOCTPAINS KHHEMAaTUUECKUX XapaKTEPUCTUK JIBUKCHUS.

Cnioco0sbI uccie10BaHuUs IBHKCHUH.

Nnmroctpanust mpenenbHOro nepexoja u u3MepeHue MrHOBEHHONW CKOPOCTH.

[IpeoGpazoBanue ABUKEHUHN C UCTIOIB30BAHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3peKeHHOM ITPOCTPAHCTBE.

HaGmronenue nBr>xeHust Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY M TOPU30HTAIIBHO.

Hamnpagiienre CKOpoCcTH IPH ABUKEHUHU 110 OKPYKHOCTH.

[Ipeobpa3oBaHuEe YIIIOBOM CKOPOCTH B PEIYKTOPE.

CpaBHeHuE NyTeH, TPAEKTOPUIM, CKOPOCTEN JBUKEHHS OJTHOTO M TOTO K€ TeJla B pa3HbIX CUCTEMAaX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3yueHne HEpaBHOMEPHOTO JBUKEHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM CKOPOCTH.

N3mepenue yckopeHus npu NpAMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKEHHUH MO0 HAKJIOHHOM TIOCKOCTH.

NccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBH)KEHUU.

N3mepenune yckopeHusi CBOOOIHOTO maieHus (PEKOMEHI0BAHO MCITOJIb30BaHUE IU(POBOI TabopaTopun).

N3yuenue paBuKEeHUs Teja, OpPOIIEHHOTO TOPHU30HTANbHO. [IpoBepka THUIOTE3bI O TPSIMOW MPOMOPIIMOHATBHOM
3aBUCUMOCTH MEXIY JaJbHOCTBIO MOJIETA M HAYAIBHOM CKOPOCTHIO TENA.



N3ydenne nBuxkEHHs Tea MO OKPYKHOCTHU € MOCTOSHHOM MO MOJYJII0 CKOPOCTBIO.

UccnenoBanue 3aBUCUMOCTH TIeproia 0OpalieHrss KOHUYECKOro MasiTHUKA OT €ro apaMeTpoB.

Tema 2. /lunamuxa.

ITepseiit 3akoH HerotoHa. MHepunanbsubie cucteMbl orcu€ra. [IpuHuun otHocutenbHOCTH ['anmuiies. HemHepryanbHbie
CUCTEMBI OTCUETa (OIpeeieHue, IPUMEPHI).

Macca tena. Cuna. [IlpuHumn cyneprno3uiuuu CHil.

Bropoit 3akoH HeroTOHA 1151 MaTEpUAIIBHOU TOYKH.

Tperuit 3akoH HproTOHA 1UIs1 MaTEPUANIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TIATOTEHUS. DKBUBAJIEHTHOCTh IPABUTAIIMOHHON U MHEPTHOU MacCCHhI.

Cuna TsKeCTH. 3aBUCHUMOCTh YCKOPEHHsI CBOOOJHOTO TMAaJ€HHS OT BBICOTHI HAJ TMOBEPXHOCTHIO IUJIAHETHI U OT
reorpadudeckoit mupoThl. J[BuxkeHne HeOECHBIX Te M UX CIyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMudeckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABUXKYIIETOCs C YCKOPEHUEM.

Cuna tpenusa. Cyxoe Tpenue. Cuia TpeHUs CKOJBKEHHS W cuia TpeHus mnokosd. Kosddumument tpenus. Cuna
COIIPOTUBIICHUS IIPU IBUKCHUU TeJla B )KUIAKOCTHU WIH Tra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOIO JBUKCHUS.

Hasnenue. I'mapocratnueckoe aasienue. Cuna Apxumena.

TexHuueckne yCTpOUCTBA U TEXHOJIOTUYECKUE IIPOLIECCHI: MOAINUITHUKY, JBUKEHUE HCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenne nBM>KeHUS T€N B MHEPIHMAIBHBIX M HEMHEPLIUATIbHBIX CUCTEMAaX OTCUETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenue nByx HMIMHIPOB WIKM LIAPOB Pa3HOM MAacCChl C OJMHAKOBBIM YCKOPEHUEM OTHOCUTEIIBHO HEWHEPLMAIbHOU
CHUCTEMBI OTCYETA.

CpaBHeHUE paBHOJECUCTBYIOLIECH MNPUIOKEHHBIX K TEIy CHJI C IMPOU3BEJACHUEM MacChl Tela Ha €ro YCKOpPEHHE B
MHEPLUATIBHOU CUCTEME OTCUETA.

PaBeHCTBO CHJI, BO3HUKAIOUIMX B PE3YJIBTATE B3aUMOJICUCTBHUS TE.

HN3mepenne Macc mo B3auMOAEHUCTBUIO.

HesecomocTs.



Bec Tena npu yCKOpEeHHOM MOABEME U M1aJICHUU.

[eHTpoOEKHBIE MEXAHU3MBI.

CpaBHEHUE CUJI TPEHUS MTOKOS, KAUE€HUS U CKOJIbKEHUS.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

N3mepenne paBHOACHCTBYIONIEH CUIT IPU IBH>KEHUH OpyCKa MO HAKJIIOHHOM IIIOCKOCTH.

[IpoBepka rUNOTE3bl O HE3ABUCUMOCTH BPEMEHU JBMKEHUS OpyCKa MO HAKIOHHOM IJIOCKOCTH Ha 33JJaHHOE PAacCTOSIHUE
OT €ro Macchbl.

HccnenoBanue 3aBUCHMMOCTH CHJT YIIPYT'OCTH, BOSHUKAIOIIKX B MPYKUHE U PE3UHOBOM 00paslie, OT UX JePOopMalluu.

N3yuyenue ABMKEHHS] CUCTEMBI TE€J, CBI3aHHBIX HUTHIO, IEPEKUHYTON yepe3 JIETKUid OJI0K.

H3mepenue kodphuiieHTa TPeHHs M0 BEJTUYUHE YTI0BOro Koddduirenta 3aBUcUMOCTH Frp(N).

Hccnenosanue nBrxeHus Opycka M0 HAKJIOHHOM TNIOCKOCTH € IEPEMEHHBIM KO3 PUIIMEHTOM TPEHUSI.

N3yuenue ABMKEHUS TPy3a Ha Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHO TBEp0€E Teno. [locTynarensHoe U BpalaTeabHOE ABMKEHHE TBEPAOTO Tesa. MOMEHT CHIIbI OTHOCUTEIBHO
ocu BpamieHus. [Tnedo cubl. CioxkeHue cuil, NPUI0KEHHBIX K TBEpIOMY Teny. LIeHTp TsxkecTH Tena.

VYcnoBust paBHOBECHs TBEPIOTO Tea.

YcroitunBoe, HeycTOHYMBOE, 0€3pa3IMUHOE PAaBHOBECHE.

TexHU4YecKkne yCTpOWCTBA M TEXHOJOTMYECKHE IIPOLECCHI: KPOHIITEWH, CTPOUTENIBHBIA KpaH, pEIIETYAThIC
KOHCTPYKLIHH.

Jemoncmpayuu.

VYcoBus paBHOBECHS.

Buabr paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.
HccnenoBanue yciioBui paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.
KoHncTpynpoBaH#e KpOHIITENHOB U paCUYET CUJT YIPYTOCTH.

N3ydyenne ycTOWUMBOCTH TBEPAOTO TEJIA, UMEIOIIETO TUIOMIAAb OTIOPHI.



Tema 4. 3akonvl coxpanenus ¢ mexaHuke.

Nmnynbsc MaTepuanbHOM TOUKH, CUCTEMBI MaTEpUAIBHBIX TOUEK. L[eHTp Macc cucteMbl MaTepualibHBIX TOUEK. Teopema
O JIBWKEHUU LIEHTpa Macc.

NmMnynbe CUIbl 1 UI3MEHEHUE UMITYJIbCa Tea.

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

MoMeHT numnyJibca MaTepuaibHOl TOUkH. [IpeicTaBnenre o COXpaHEHUU MOMEHTA UMITYJIbCa B LIEHTPAIbHBIX TOJISX.

Pabota cunbl Ha MajOM M Ha KOHEYHOM TepeMelieHnu. ['padudeckoe npeacTaBieHue padoThl CUTIBI.

MOIIHOCTH CUJIBI.

Kunernyeckas sHeprusi MaTepuaibHON ToOUuKU. Teopema 00 U3MEHEHUU KUHETUYECKON SHEPTUU MaTepUaIbHON TOUKHU.

[ToreHmanbHble ¥ HENOTCHIMAJIbHbIE CUibl. [loTreHuuanbHas odHeprus. I[loTeHIManbHAasT DHHEPrus YHOPyro
nedopMUpoBaHHON TpYyKUHBIL. [loTeHIMANbHAs JHEPrus Teja B OJHOPOJHOM TpaBUTAIMOHHOM Tione. [loTeHumanbHas
SHEPrus Tejla B TPaBUTAIIMOHHOM I10JI€ OJTHOPOHOTO Iapa (BHYTpH M BHE mapa). Bropas kocMudeckass CKOPoCThb. TpeThs
KOCMHUYECKasi CKOPOCTb.

CBsi3b palOTHl HEMOTEHIUAJIBHBIX CHJI C W3MEHEHHEM MEXaHHMYECKOW SHEPruu CHUCTEMbI Tell. 3aKOH COXpaHEHUS
MEXaHMYECKOU SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHyIm 1715 UieanbHOM KUJKOCTU KaK CIEACTBUE 3aKOHA COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

TexHuueckne ycTpoHCTBa M TEXHOJIOTUUYECKUE MPOLECCHI: IBH)KEHUE PAKET, BOAOMET, KONEP, NPYKUHHBIA MUCTOJIET,
TUPOCKOI, GUTYpHOE KaTaHUE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktrBHOE 1BHXKEHHUE.

N3Mepenne MOIHOCTH CHUJIBI.

N3meHeHne sHepruu Tea npu COBEPUICHUU PaOOTHI.



B3aumHble NpeBpamnieHuss KUHETUYECKOW U MOTCHUUAIBHON DHEPrud IPU ACHUCTBUU HA TEIO CWIbI TSHKECTU U CUIIBI
YOPYTOCTH.

CoxpaHeHue SHepruu Ipu CBOOOIHOM IMaICHUH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomoit, PAKMUKYM.

N3mepenue nMiymbca Tena o TOpMO3HOMY ITYTH.

N3mepeHue cuibl TATH, CKOPOCTH MOJIENHU AIIEKTPOMOOUIISE U MOIIIHOCTH CHJIBI TATH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHIIBL.

HccnenoBanne cCoOXpaHeHUs UMITYJIbCAa PH YIIPYTOM B3aHUMOJIEHCTBUU.

N3mepenne KWHETUYECKOW SHEPTUU Tejla IO TOPMO3HOMY ITYTH.

CpaBHEHUE U3MEHEHUS TOTEHIIMAIbHON SHEPTUU MPY>KUHBI C pa0OTON CUIIBI TPEHHUS.

Onpenenenue pabOThI CUITBI TPEHUS TIPH IBMXKEHUH TeJIa TI0 HAKJIIOHHOM MIIOCKOCTH.

Paznen 3. MoJsiekyasipHasi pu3ukKa M1 TEPMOAMHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Mmeopuu.

OcHoBHBIE TOJOXKEHUST MoseKkysipHo-kuHeTHueckoil Teopun (MKT), ux omnbiTHOe o6ocHoBanue. [uddysus.
bpoyHoBckoe nBrkeHune. Xapakrep ABUKECHUS U B3aMMOJIECUCTBHS YaCTHUL] BellecTBa. Moaenu CTpoeHus! ra30oB, KUIKOCTEN U
TBEPABIX TeJl U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjieneil. Macca u pa3Mepsl MoJiekyn (atomoB). KonnuecTBo
BemecTBa. [loctosHnas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u criocoos! e€¢ mamepenus. [llkana remneparyp Lleabcus.

Mogenp uaeanbHOTO ra3a B MOJEKYJSIPHO-KMHETUYECKOM TEOPUU: YaCTULBl Ta3a JBUXKYTCS XAaOTUYECKH U HE
B3aMMOJICMCTBYIOT JPYT C IPYIOM.

["a3oBbie 3akoHBI. YpaBHeHHe MenneneeBa—Kiamnelipona. AGcomoTHas Temmeparypa (mkamra temneparyp KenbBuna).
3akoH /lanbrona. M3omporecchl B uieaabHOM raze ¢ IMOCTOSIHHBIM KOJIMUYECTBOM BellecTBa. [ 'paduueckoe mpencraBieHue
M30MPOIIECCOB: U30TEPMa, U30X0pa, n3obapa.

CBs13p MEXIy JaBIE€HUEM M CPEIHEH KMHETHMYECKOW 3HEpPrueil IMOCTYNATEIBHOI'O TEIUIOBOIO JIBMXKEHHS MOJIEKYII
UJEANBbHOIO ra3a (OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UIEAIBHOIO ra3a).



CBsi3b  aOCONIOTHOM  TeMmepaTypbl TEPMOJWHAMHYECKONW CHUCTEMBI CO CPEJAHEH KWHETUYECKOW dSHepruei
ITOCTYNATENBHOTO TEIJIOBOTO JIBUKEHUS €€ YaCTHLL.

TexHuuyeckue ycTpoMCTBa U TEXHOJOTHYECKHUE MPOLECCHI: TEPMOMETP, OapOMETp, MOTYyYEHNE HAHOMATEPHUAIIOB.

Jemoncmpayuu.

Mojenu IBUKEHUS YaCTHUIl BEUIECTBA.

Mopens OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OpOYHOBCKOTO ABUKEHUSI.

Huddy3us xxuakocTen.

Mopnens onbita HTepHa.

IIputsxeHne MONeKy.I.

Mopenu KpucTajuIM4eCKuX PemETOK.

HaGmonenue u uccnegoBaHre U30MpoIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanue npoiiecca yCTaHOBICHUS TEIUIOBOTO PABHOBECHS MTPH TETNIOOOMEHE MEKy ropsueit U X0JI0IHOM BOIOH.

N3yyenue n30TepMuUecKoro mnpoiecca (peKOMEHI0BaHO MCTOIb30BaHNEe IU(PPOBOI 1abopaTopun).

N3ydenne n30XopHOro mpoiecca.

N3yuyenue nzobapHoro mporecca.

IIpoBepka ypaBHEHHUsI COCTOSHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauwiunol.

Tepmonnnamuyeckass (T/[) cuctema. 3agaHue BHEIIHUX YCIOBHM i TEPMOJAMHAMHUYECKOW cHCTeMbl. BHemiHue u
BHYTPEHHUE MapameTphl. [lapaMeTpbl TEpMOAMHAMUYECKOW CUCTEMBI KaK CPEIHUE 3HAYCHHs BEJIMYMH, ONKMCBHIBAIOIIUX €€
COCTOSIHHE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano tepmoamHaMuku. CamMoNpou3BOJIbHAS PENAKCalUsl TEPMOJUHAMUYECKOW CHUCTEMBI K TEIUIOBOMY
PaBHOBECHIO.



Mopens uAcanpbHOTO ra3a B TEPMOAMHAMHMKE — CHCTEMa ypaBHEHHU: ypaBHeHHe MenneneeBa—Knanelipona u
BBIPa)XEHUE Ul BHYTPEHHEN SHEPruUu. YCIOBUS NPUMEHHMOCTH 3TOW MOJENIH: HU3Kasg KOHLEHTPALHs YacTHL, BBICOKHE
TEMIEPATYphl. BeipaskeHue 11t BHYTPEHHEN SHEPIUU OJJHOATOMHOI'O HJICAJIBHOTO Ta3a.

KBa3zucratnyeckre 1 HECTaATUYECKUE TTPOLIECCHI.

OnemeHTapHas paboTa B TepMoArHaMuKe. Boruucnenue pabotsl 1o rpaduky npoiecca Ha PV-auarpaMme.

Temonepenaya kak cnoco0 M3MEHEHUs] BHYTPEHHEW SHEPIUM TEPMOJIMHAMUYECKON CUCTEMBI O€3 COBEPILIEHUS padOThI.
KonBekuus, TEmIOonpoBOJHOCTh, U3JIyYEHHE.

KomnuectBo TemnoThl. TermmoéMKocTh Tena. YenbHash U MOJSIpHAs TEIIOEMKOCTH BEIECTBA. YpaBHeHUe Maiiepa.
VYaenbHas TemyioTa cropaHus ToriMBa. Pacu€r konuuecTtBa TemjaoThl Npu Teruionepenade. I[lonstue o0 agumabaTHOM
npolecce.

[lepBpiii 3akOH TepMoaUHAMUKH. BHyTpeHHsisi sHeprus. KomudecTBO TemioTel M paboTa Kak Mepbl HW3MEHEHUS
BHYTPEHHEN SHEPTUU TEPMOJUHAMUYECKON CUCTEMBI.

Bropoii 3akoH TepMOAMHAMHMKK [UJIi PaBHOBECHBIX MPOILIECCOB: YEPE3 3aJaHHOE pPAaBHOBECHOE COCTOSIHUE
TEPMOJMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs aanabara. AOCOIIOTHAS TeMIIepaTypa.

Bropoii 3akoH TepMOAMHAMUKH JIsi HEPABHOBECHBIX MPOIECCOB: HEBO3MOXKHO MEpeaaTh TEIUIOTY OT 0oJiee XOJIOIHOTO
Tena k 6osee HarpeTomy 6e3 komrieHcanuu (Knaysuyc). HeobpatumMocTs mpupoAHBIX TPOILIECCOB.

[TpuHuMne! nectBus TernoBbix MamuH. KIT/.

MaxkcumansHoe 3Hauenne KIIJI. [ukm Kapno.

DKOJIOTMYECKHE ACTIEKTHI MCIIOJIb30BaHUs TEIUIOBBIX ABUTaTeNeh. TEerIoBoe 3arpsa3HEHNE OKPYKatoLEen Cpebl.

TexHaudeckre ycTpoincTBa M TEXHOJOTMYECKHUE TIPOIIECCHI: XOJIOIUIBHHUK, KOHIUIIMOHED, TU3EIbHBIN U KapOIpaTOpHbIH
JIBUTATEINY, TapoBas TypOWHA, MOJYyYEHUE CBEPXHU3KUX TEMIEPaTyp, YTUIU3AIMS «TEIIOBBIX» OTXO/J0B C MCIOJIbh30BAHUEM
TEIUIOBOT'O HACcOCa, YTUIN3allUsd OMOOPTaHNYECKOTO TOTUIMBA ISl BRIPAOOTKH «TEIJIOBOI U AJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3meHenHne TeMrepaTypbl IpH ainadaTHIeCKOM PaCIIuPEHUH.

BosnymiHaoe orauso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEMN BELIECTB.



Cnoco0bl U13MEHEHUsI BHYTPEHHEH YHEPTUH.

HccnenoBanue annabaTHOro mpouecca.

KomrnbrorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomoit, PAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

HccnenoBanue mpoiiecca OCTbIBaHUS BELIECCTBA.

HccnenoBanue anquabaTHOro mpolecca.

N3ydenne B3aMMOCBSI3U SHEPTUUA MEKMOJIEKYJISIPHOTO B3aUMOAEHCTBUS U TEMIIEPATYPhl KUTIEHUS KUJIKOCTEH.

Tema 3. Acpecamnwie cocmoanusa eeuiecmea. Pazoevie nepexoobl.

[TapooOpazoBanue u koHaeHcalus. Mcnapenue u kumneHue. Y genbpHas TerjioTa napooopa3oBaHusl.

HacebllieHHble ¥ HEHaChIEHHbIE naphbl. KauecTBEHHAas 3aBUCMMOCTh TUIOTHOCTH W JABJICHUSI HACBIIIEHHOIO Mapa OT
TEMIIEPATyphl, UX HE3aBUCUMOCTh OT O0OBEMA HACHIINICHHOTO Mapa. 3aBUCUMOCTh TEMIIEpaTypbl KUIICHHS OT JIaBJICHUS B
AKHUJIKOCTH.

BrnaxHocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTEIbHAS BIAXKHOCTb.

Tépnoe Tteno. Kpucramnuyeckue u amopdHble Tena. AHHU30TPONMsS CBOMCTB KpucTaioB. [lnaBinenue u
KpUCTaITU3anus. Y nenpHas Teruiora miasneHus. Cyomumanus.

Hedbopmanmu BEpOTO Tena. Pactsxenue u cxartue. Casur. Moayns FOnra. [penen ynpyrux aegopmanui.

TemoBoe pacmmpeHue KUAKOCTEH M TBEPABIX Tell, 00bEMHOE W JTUHEHHOE pacuiupeHue. AHrapMOHU3M TEIJIOBBIX
KoJieO0aHMIi YaCTHI] BEIIECTBA KaK MPUYUHA TEIUIOBOTO pacIIMpEHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeobpazoBanue sHepruu B (Pa3oBBIX EPEXOaX.

VYpaBHeHHE TENJIOBOI0 OanaHca.

[ToBepxHoctHOe HaTskeHHE. KonddumumeHT moBepxHocTHOro HaTskeHHs. KamwmnspHbie siBieHus. JlaBieHwe 1o
HCKPUBIIEHHOM ITOBEPXHOCTHIO KUAKOCTH. Popmyina Jlannaca.

TexHnueckne yCTpOUCTBA U TEXHOJIOTUYECKHUE ITPOLIECCHI: )KUIKNE KPUCTAILIBI, COBPEMEHHbBIE MAaTEPUAJIBL.

JHemoncmpayuu.

TernnoBoe pacmpeHue.



CBolicTBa HACBHIILIEHHBIX MapOB.

Kunenune. Kunenue npu noHm>X€HHOM JTaBJICHHM.

N3Mepenne cuiibl TOBEPXHOCTHOTO HATSIKEHMUS.

OnbITHI ¢ MBUTBHBIMU TIEHKAMM.

CwmauuBanue.

Kanunnspuslie siBneHus.

Mojieni HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

UccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

Ha6monenune mansix aedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3mepenue yaenbHOM TeMIOThI TUIaBIEHUS JIbJIA.

N3ydeHne CBOMCTB HACHIILIEHHBIX TAPOB.

N3mepenre abCoMOTHON BIAXKHOCTH BO3/yXa M OLIEHKAa MacChl apoB B TOMEIICHUU.

N3mepenue koahPuiineHTa NoOBEpXHOCTHOTO HATSHKCHHUS.

N3mepenne moayns FOura.

HccnenoBanue 3aBUCMMOCTH IeOopMaliii PE3UHOBOTO 00pasiia OT MPUIIOKEHHONW K HEMY CHJIBI.

Pa3znen 4. DinekTpoauHaAMHUKA.

Tema 1. dnekmpuueckoe no.e.

OnekTtpu3auus Tenl U e€ MPOsBICHUS. ODIEKTpUuueckuid 3apsan. JlBa Buaa »ieKTpUyYecKUX 3apsiioB. IIpoBoaHuUKW,
JIUAJIEKTPUKHU U TIOJIYITPOBOJAHUKH. DIE€MEHTAPHBIN JIEKTPUUECKUM 3apsil. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3apsia.

B3aunmopeiictBue 3apsanoB. Toueunsie 3apsasl. 3akoH KyoHa.

Onektpuueckoe noJie. Ero neiicTBue Ha 31€KTpUUECKUE 3apsiibl.



Hanpsiox€aHocts anekTpuueckoro nois. [Ipoonsiii 3apsa. JInauu HanpspKEHHOCTH 3JeKTprudeckoro nojis. OTHOpoaHOoe
AIIEKTPUYECKOE TOJIE.

[loTeHIMaNBHOCTh 3JIEKTPOCTATHYECKOTO MOojdsA. Pa3sHOCTH MOTeHHManoB W HanpspkeHue. l[loTeHuumanbHas >Heprus
3apsia B AJEKTpocTaTHdeckoM motie. IloTeHnman smekTpoctatndeckoro noisist. CBA3b HANPsHKEHHOCTU MOJS M Pa3sHOCTH
MOTEHLMAJIOB ISl JIEKTPOCTATUYECKOTO MO (KaK OAHOPOIHOIO, TaK U HEOJHOPOIHOTIO).

[IpyHIMN CyNEpO3ULUHA dIEKTPUUECKUX TTOJIEH.

[lone Toueunoro 3apsaa. [lone paBHomMepHO 3apsbxkeHHON cdepsbl. [lone paBHOMEPHO 3apsHKEHHOTrO MO 00bEMY IIapa.
[Tone paBHOMEpPHO 3apsHKEHHOM OECKOHEYHOM TIIOCKOCTU. KapTuHpl JMHUN  HAOmpsOKEHHOCTH JTHUX TMOJEH U
AKBUIMOTCHIIUAIBHBIX TOBEPXHOCTEH.

IIpOBOAHUKH B DIIEKTPOCTATUUECKOM IOJIE. Y CJIOBUE PABHOBECHS 3aPS/IOB.

JIMPNEKTPUKH B AJIEKTPOCTATUYECKOM MOJI€E. JIudneKkTpuieckasi IpOHUIIAEMOCTh BEILIECTBA.

KonnencaTtop. D1eKTpOEMKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTD IJIOCKOT0 KOHAEHCATOPA.

[TapannenbHOE coequHeHne KOHIeHCaTopoB. [lociienoBarenbHOE COEqMHEHUE KOHIEHCATOPOB.

DHeprus 3apsiKEHHOTO KOHJIEHCATOpA.

JIBr>KeHUE 3apsy)KEHHOM YaCTULIBl B OJHOPOJAHOM 3JIEKTPUYECKOM I10JIE.

TexHuueckne yCTpoMCTBa M TEXHOJOTMYECKHUE ITPOLECCHI: JIEKTPOCKOIL, JIEKTPOMETP, AIIEKTPOCTATUYECKAs 3allUTa,
3a3eMJICHHUE JIEKTPONPUOOPOB, KOHIEHCATOPHI, reHepaTop Ban ae ['paada.

JHemoncmpayuu.

Y CTpONCTBO M IPUHIUIT JEUCTBUS AIEKTPOMETPA.

DIEKTPUYECKOE T10JIE 3aPSIKEHHBIX IAPUKOB.

DIEKTpUUECKOE TI0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mogaens anekTpocTaTudeckoro reaeparopa (Ban ne ['paada).

[IpOBOTHUKH B 3JEKTPUUYECKOM IIOJIE.

DneKTpocTaTuyecKas 3aiuTa.

YCTpolCTBO M AEUCTBUE KOHJCHCATOPA NOCTOSHHON U ITEPEMEHHON EMKOCTH.



3aBUCUMOCTh DJEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOMIAAX IUIACTUH, PACCTOSHUS MEXKAY HUMH U
JIUBJIEKTPUYECKON TPOHULIAEMOCTH.

DHEPrus AMEKTPUUECKOTO MO 3apsIKEHHOTO KOHAEHCATOPA.

3apsaka u pa3psaka KOHJIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKkmuKym.

OreHKa cUJI B3aMMOICHCTBHUSI 3apsKEHHBIX TE.

HaGmonenue npeBpalieHus: SHEPrUM 3apsH>KEHHOTO0 KOHAEHCATOPa B SHEPTHIO U3JIYUEHHUS CBETOAMO/IA.

N3ydenune nporekanusi TOka B LIEMH, COAEpKaIIEH KOHIEHCATOP.

Pacnpenenenue pasHOCTH MOTEHITMATIOB (HANPSHKEHUS) TIPU MOCTIE0BATEILHOM COSTUHEHUH KOHIEHCATOPOB.

UccnenoBanue pa3psana KOHJIEHCATOpa YEPE3 PE3UCTOP.

Tema 2. Illocmoannustii IneKmpuiecKuii mok.

Cuna Toka. ITocTOsIHHBIN TOK.

YcnoBus cyiiecTBOBaHUS MMOCTOSTHHOTO dJIeKTpuueckoro Toka. Mcrounuku Toka. Hanpsokenne U u SJ1C &.

3akon OMa [ yyacTKa LeTH.

DIEKTPUUECKOE COMPOTUBIIEHUE. 3aBUCUMOCTh COMPOTUBIIEHUS OJHOPOJHOIO MPOBOJHUKA OT €ro JJWHBI U ILIOMIaau
NOTNIEPEYHOr0 CEUECHUS. Y JEIBHOE CONPOTUBIICHUE BEUIECTBA.

[locnenoBaTenpHOE, MapajuielIbHOE, CMEIIAHHOE COCIMHEHUE MPOBOAHUKOB. Pacdy€T pa3BETBIEHHBIX AIEKTPUUECKUX
nenei. [IpaBmra Kupxroda.

PaGota snextpuyeckoro Toka. 3akon [[xoymns—Jlenna.

MONIHOCTB 3JIEKTPUYECKOT0 TOKA. TemioBas MOITHOCTbh, BbIAEIsIEMas Ha PE3UCTOPE.

OJC u BHYTpeHHEE CONpPOTHBICHUWE HCTOYHHMKA TOKAa. 3akOH Oma JJs MOJHON (3aMKHYTOW) 3JIEKTPUYECKOM LIETH.
MomHOCTh UCTOYHMKA TOKA. KOpOTKOE 3aMbIKaHKE.

KonnencaTtop B 1ienu NOCTOSHHOTO TOKA.

TexHuueckue ycTpoWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK SIEKTPUUECKOMN
SHEPTHH.

Hemoncmpayuu.



N3mepenue cuibl TOKa U HAMPSKEHMUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIPSKEHUS JJI1 pE3UCTOPA, JJaMITbl HAKaJIMBaHUS U CBETOJIMOAA.

3aBUCUMOCTh COMPOTHUBJICHUS UWIMHIPUYECKUX MPOBOAHUKOB OT JUIMHBI, IUIOMIAJA MONEPEYHOTO CEUCHHUS U
Marepuaia.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS TTPU OCTOSTHHOM HaIPSKEHUH.

[Ipssmoe n3mepenue DJ1C. KopoTkoe 3ampIkaHKe ralbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUSI.

Cnoco06bl coemMHEeHUs1 UICTOYHUKOB Toka, D/[C Gatapeil.

HccnenoBanue pa3HOCTH NOTEHIIMAIOB MEXIY MOJIFOCAMHU UCTOYHUKA TOKA OT CUJIbI TOKA B LIETIH.

Yuenuueckuit 3xcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

HccnenoBanue cMEIIaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepeHure yienbHOro COMPOTUBIICHUS TPOBOTHUKOB.

NccnenoBanue 3aBUCMMOCTH CUJIBI TOKA OT HAMPSDKCHUS IS JTaMITbl HaKaJIUBaHUSI.

VYBenuuenue npeaena u3MepeHus: amnepmerpa (BoJIbTMETpa).

Nzmepenue D/1C 1 BHyTpEHHET0 CONPOTUBIICHUS HCTOYHHKA TOKA.

Uccnenosanue 3aBucumoctd J/1C raipbBaHUYECKOTO 3JIEMEHTa OT BPEMEHH MPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanne pa3HOCTH MOTEHIIMATIOB MEXKY MOJIFOCAMU MUCTOYHUKA TOKA OT CUJIBI TOKA B LIETIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HONW MOIITHOCTH MCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunsix cpeoax.

DneKkTpuyecKkas IpOBOJUMOCTb PA3IUYHBIX BEHIECTB. JJIEKTPOHHAS IMPOBOJAMMOCTb TBEPIBIX METAJUIOB. 3aBUCHUMOCTh
CONPOTHUBIICHUS] METAIJIOB OT TemIepaTypbl. CBEpXIpPOBOIUMOCTb.

DNEeKTpUUeCcKUi TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX MTYYKOB.

[lonynpoBoguuku. CoOCTBEHHass U MpPUMECHAas MPOBOAUMOCTh TOJYHpoBOAHUKOB. CBoiicTBa P—N-mepexona.
[TomympoBOJHUKOBBIE TTPHOOPHI.

DNEKTPUYECKU TOK B DJIIEKTPOJUTAX. OJNEKTPOJUTHYECKAs] JUccoUuanus. ODIeKTpoiau3. 3akoHbl Dapages s
AIEKTPOJIN3A.



DIIEKTPUUYECKU TOK B razax. CaMOCTOSITENIbHBIN U HECAMOCTOATENIBHBIN pa3psid. PaznuyHbie TUIIBI CAMOCTOSATEIBHOTO
paspsana. Momuus. [Inazma.

TexHuueckre yCTpPOWCTBA W NPAKTUYECKOE NPUMEHEHHE: ra3opa3psaHble JaMIlbl, 3JEKTPOHHO-Iy4yeBas TpyOkKa,
MOJTYTIPOBOHUKOBBIE TIPUOOPHI: AHOJ, TPaH3UCTOP, (OTOAMO, CBETOANOI, TajibBaHUKA, paUHUPOBAHUE MEJH, BHITIJIaBKa
AJTIOMUHUS, JJIEKTPOHHAST MUKPOCKOMUS.

Jemoncmpayuu.

3aBUCUMOCTh COPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB ANEKTPOIUTOB.

3akoHbI 25ekTpoausa dapanes.

HckpoBoii paspsa U IPOBOJAUMOCTb BO3yXa.

CpaBHEHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmronenue snexktposnusa.

N3mepenue 3apsaa OJHOBAIIEHTHOIO UOHA.

HccnenoBanne 3aBUCUMOCTH CONIPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DU3NYEeCKNH MPAKTHKYM.

Crnioco0bl u3MepeHus GU3NIECKUX BEIMYUH C UCTIOIh30BAHUEM AHAIOTOBBIX U IIUGPOBBIX U3MEPUTEIHHBIX MPUOOPOB U
KOMIIBIOTEPHBIX JaTYUKOBBIX CHUCTEM. AOCOIOTHBIE W OTHOCHUTENIbHBIE MOTPEITHOCTH M3MEPEHHH (U3MUECKUX BEITUYHH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBenenre KOCBEHHBIX M3MEPEHUMN, UCCIICOBAHUN 3aBUCUMOCTEHN (DU3MYECKUX BEIWYWH, IPOBEPKA MPETI0KEHHBIX
runore3 (BeIOOp U3 paboOT, OMHCAHHBIX B TEMATHYECKUX pasjieliax «YUEeHUYECKUH IKCIEPUMEHT, JIabopaTopHbIe PaboTHI,
MIPAKTHKYM)).

Me:xknpeaMeTHbIe CBA3H.



N3yuenue kypca ¢usuku yrinyOonéHHoro ypoBHS B 10 kimacce OCYyHIECTBISIETCS C Y4ETOM COJIEpIKATEIbHBIX
MEXIPEIMETHBIX CBSI3€H ¢ KypcaMu MaTEMaTUKU, OMOJIOTHH, XUMUH, T€orpa(uu U TEXHOJIOTHH.

Mesicnpeomemuvie nonamus, céA3AHHBIE C U3YYEHUEM MEMO008 HAYYHO20 NO3HAHUA: SIBICHHE, HAy4dHbIN (akT,
runores3a, (u3nyeckas BeJIMYMHA, 3aKOH, TEOpHs, HAOJIOJEHHE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOAENb, HU3MEPEHHE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas TabopaTopusi.

Mamemamuxka: peunieHue cuctembl ypaBHeHul. JIuneliHas QyHkuus, napabona, runepbona, ux rpaduku U CBOMCTBA.
Tpuronomerpuueckue (yHKIHMH: CHHYC, KOCHHYC, TAHTE€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO.
BekTophl ¥ UX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mvexanudeckoe ABMKEHUE B KUBOM mpupone, AUPpQy3us, OCMOC, TEIUIOOOMEH MKHUBBIX OPTraHHU3MOB,
TEIUIOBOE 3arps3HEHUE OKPYXKAIOIIEH Cpelbl, yTUIu3alus OMOOPraHUYECKOro TOIIMBA IS BBIPAOOTKH «TEILJIOBON» H
ANIEKTPOIHEPTUU, TOBEPXHOCTHOE HATSKEHHWE M KANWUIAPHBIC SIBICHUS B TPHUPOAE, DJICKTPUUYECKHUE SIBJICHUS B >KMBOM
pUpoJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA, MOJISIpHAsl Macca, MOJyYeHue
HaHOMATEpUaJoB, TEIUIOBbIE CBOWCTBA TBEPHABIX TEJ, KHUJIKOCTEH M Ta3oB, XKHUJIKHE KPUCTAJUIbl, IEKTPUUYECKUE CBOWCTBA
METAJUIOB, JIEKTPOJUTHYECKAsl TUCCOLMAINs, TaJIbBAHUKA, JIEKTPOHHAs! MUKPOCKOIIHSI.

TI'eocpagpus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozua: npeobpa3oBaHue JBMKEHUN C UCIIOJIb30BAHUEM MEXaHHU3MOB, YUET CYXOTO U )KMJKOIO TPEHUS B TEXHHUKE,
CTaTUYEeCKUE KOHCTPYKUUHU (KPOHLITEHH, pemérdarble KOHCTPYKIUH), UCIOIb30BAHUE 3aKOHOB COXPAHEHHUS MEXAaHUKH B
TEXHUKE (TMPOCKOI, BOJOMET U Jpyrue), ABUraTellb BHYTPEHHETO CrOpaHus, MapoBas TypOMHA, OBITOBOW XOJOIWUJIBHHUK,
KOH/IULIMOHEP, TEXHOJOIMH IOJIyYEHUS COBPEMEHHBIX MaTepHalloB, B TOM 4YMCJIE HAHOMATEpUAJIOB, U HAHOTEXHOJIOTHH,
AIIEKTPOCTATUUECKAs 3alluTa, 3a3eMJICHHE SJIEKTPONpPHOOpPOB, Ta3opaspsAHble JaMIlbl, MOJYINPOBOAHUKOBBIE MPHOOPHI,
rajJbBaHUKA.

11 KIIACC

Paznen 4. DinekTpoauHaMHUKaA.



Tema 4. Maznummnoe noane.

B3aumonencTBre MOCTOSSHHBIX MArHUTOB U ITPOBOJHUKOB C TOKOM. MarHutHoe nose. BEKTOp MarHUTHOW MHIYKLHU.
[TpyuHIMI CyNIEpHO3ULIMY MAarHUTHBIX NIOJIeN. JIMHUY MarHUTHON MHIYKIUU.

MarsuTtHoe 1oJie TPOBOJIHUKA C TOKOM (IIPSIMOTO MPOBOJIHUKA, KATYIIIKU U KPYroBOTro BUTKA). OnbIT DpcTena.

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopennia, e€ HanpaBlieHHE U MOJYJb. JIBU)KEHHE 3apssKeHHOM YacTHUIBI B OJJTHOPOJIHOM MarHuTHOM noje. Pabora
cuiibl JIopeHna.

MaruauTHoe nose B Beuiectse. DeppoMarHeTUky, napa- u JuaMarHeTHKHU.

TexHuueckue yCTpOWCTBa U TEXHOJOTMYECKUE MPOLECChl: MPUMEHEHUE TMOCTOSHHBIX MAarHUTOB, 3JICKTPOMArHUTOB,
TeCTeP-MYJIbTUMETP, DJICKTPOBUTATENh SIKOOU, YCKOPUTETU AIIEMEHTAPHBIX YACTHII.

Jemoncmpayuu.

Kaptuna nuHUI MTHAYKIMA MAarHUTHOTO TOJIS TTOJIOCOBOTO M MOJIKOBOOOPA3HOTO OCTOSIHHBIX MAarHUTOB.

KapTuHa nuHuil MarHUTHOW MHIYKIUU TOJIS JJIMHHOTO MNPsIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOI'O MPOBOIHUKA,
KATYIIKH C TOKOM.

B3aumonencTBre ABYX NMPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

HaGmonenne nBuKeHUS IMy4yKa 3JIEKTPOHOB B MAarHUTHOM ITOJIE.

[TpuHIHIT TEHCTBUS SIEKTPOU3ZMEPUTEITHLHOTO MPUOOPA MATHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, npaKmMuKym.

HccnenoBanne MarHUTHOTO TOJIS IIOCTOSIHHBIX MAarHUTOB.

HccnenoBanne cBOMCTB (peppoOMarHeTUKOB.

HccnenoBanne neiCTBUS MOCTOSHHOIO MAarHUTa HA PaMKy C TOKOM.

N3mepenue cunbl Amrepa.

N3yueHue 3aBUCUMOCTH CHIIBI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHne MarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHUsI CUJIbI AMMiepa.



Tema 5. dnekmpomacHumnan UHOYKYUsL.

SIBneHne onekrpoMarHWTHOW MHAYKIUM. [loToxk Bekropa MarHuTtHOM uWHAYyKIuU. OJC wuHAayknuu. 3aKkoH
aneKTpoMarHuTHoU nHaykuuu @Papanes. Buxpesoe anexrpudeckoe noie. Toku Dyko.

OJIC uHAYKIHUH B IPOBOJIHUKE, IBUAKYIIEMCSI B OJTHOPOJHOM MarHUuTHOM MOJIE.

ITpasuno Jlenua.

NunyktuBHOCTh. KaTylika MHIYKTUBHOCTH B 1€ MOCTOSIHHOTO TOKA. SIBienne camonnaykuuu. DJ1C caMOMHIyKIUH.

DHEPrusi MArHUTHOTO MOJI KaTYIIKK ¢ TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue yCcTpoMCTBa U TEXHOJIOTMYECKHE MPOLECChl: MHAYKIIMOHHAS T€4Yb, COJEHOWU/I, 3alllUTa OT AJIECKTPU3AIUU
TEeJ TIPU JBUKEHUHM B MArHUTHOM T10JI€ 3€MJIH.

Jemoncmpayuu.

HaGmonenue siBjeHUS 3JIEKTPOMAarHUTHOW MHIYKITUH.

Uccnenoanue 3aBucumoctd IJ{C MHIYKIIMK OT CKOPOCTH U3MEHEHUSI MAarHUTHOT'O MOTOKA.

[Tpasuiio Jlenna.

[Tamenne MarauTa B aJIOMHHUEBOM (MEIHON) TpyOe.

SIBneHre caMOMHIYKIIUH.

UccnenoBanue 3aBrucumMoctd D/JC caMOMHIYKIMH OT CKOPOCTH U3MEHEHHMS CUJIbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanue ABICHUS SIIEKTPOMAarHUTHOM MHIYKIIWH.

Onpenenenue NHIYKIUU BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanue SBICHUS CAMOUHIYKIIUU.

COopka Moienu JIEKTPOMArHUTHOTO TeHEpaTopa.

Paznen 5. KoneOanus v BOJIHBI.

Tema 1. Mexanuueckue Ko1edanus.

Konebarenpnas cucrema. CBOOOHBIC KOTICOAHUSI.



['apmonnyeckue konebanus. KuHemarnueckoe W JUHAMUYECKOE ONHMCAHME. DHEPreTHYECKOe ONucaHue (3aKoH
COXpPAaHEHUS MEXaHWYECKOW »HHepruu). BpIBOJ AMHAMUYECKOrO OINUCAaHUA TapMOHMYECKMX KOJeOaHMid U3 HX
JHEPreTUYECKOr0 U KWHEMATUYECKOTO ONMCAHMUS.

Amrumutyna u ¢gaza xoneOanuid. CBsi3b aMIUIMTYAbl KOJ€OaHU MCXOJHOM BEIMYMHBI C aMIUTUTYJaMU KoseOaHuu eé
CKOpPOCTH U YCKOPEHHS.

[lepuon u uacrora koneOanuid. [lepmos Manbix CBOOOJHBIX KOJIEOAHUN MaTeMaTHYEeCKOTo MasTHuKa. l[lepuon
CBOOOJIHBIX KOJ€OAHUI MPYKMHHOTO MasITHUKA.

[lonsTne o 3aryxatouux koneOaHusx. BwiHyxkaeHHble kosiebaHusi. Pe3onanc. Pe3zonancHast kpuBas. Bnusnue
3aTyxaHHs Ha BUJ PE30HAHCHON KpUBOM. ABTOKOJIE0aHNS.

TexHuyeckne yCcTpoOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: METPOHOM, 4YacChl, Kayeiau, My3bIKaJlbHbIE HHCTPYMEHTHI,
cericmorpad.

Jemoncmpayuu.

3anuch KoJeOaTeNIbHOrO IBUKEHHUS.

HaGmronenne He3aBUCUMOCTH TIEPHO/Ia MAJIbIX KOJIeOaHMii rpy3a Ha HUTU OT aMIUIATY/IbL.

HccnenoBanue 3aTyxaromux KojieO0aHui U 3aBUCUMOCTHU MEPUO0/Ia CBOOOIHBIX KOJIEOAaHUM OT CONPOTUBIICHUS.

HccnenoBanue xosneOaHuUW rpy3a Ha MACCHUBHOM NpPYXHUHE C 1EJbI0 (OPMHUPOBAHUS TPEICTaBIEHUN 00 uaealbHON
MOJEJIH MPY>KUHHOTO MasiITHUKA.

3aKOH COXpaHEHHUS SHEPIHH MPHU KOJEOaHUIX IPpy3a Ha MPYKUHE.

HccnenoBanne BRIHYKISHHBIX KOJICOAHUM.

Ha6monenue pe3onanca.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenue neproia CBOOOIHBIX KOJICOaHUI HUTSIHOTO W TIPYKHHHOTO MasiTHUKOB.

N3yueHne 3aKOHOB JABIKEHUS Tella B X07e KoJeOaHui Ha YIIPYToM IOJIBECE.

N3ydenne 1BUKEHHS HUTSIHOTO MasiTHUKA.

[IpeoGpa3oBanre YHEPTUN B IPYKMHHOM MAasITHHKE.

NccnenoBanne yObIBaHUS aMIUTUTYIbl 3aTYXAIOIMINX KOJIEOaHUIA.



HccnenoBanne BbIHYKICHHBIX KOJIEOaHUM.

Tema 2. dnekmpomacHumHubsle Ko1eO0aAHUAL.

KonebarenpHblil KOHTYp. CBOOOAHBIE 31EKTPOMAarHUTHBIE KOJIE0aHUs B UI€AJIbHOM Kosie0aTeabHOM KOHType. Dopmyiia
TomMcona. CBsi3b aMILTUTY/IbI 3apsiga KOHAEHCATOPA C aMIUIUTYI0M CHIIbI TOKA B KOJIe0AaTeIbHOM KOHTYpE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaronie 3J1eKTpOMarHuTHbIe KosieOanus. BeIHY X 1€HHbIE AJIEKTPOMAarHUTHbIE KOJIEOaHUS.

IlepeMenHbIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYAHOE U IEMCTBYIOLIEE 3HAUCHHUE CUJIbl TOKA U HAIIPSKEHUS
pU pa3NuyHON (popme 3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycouanbHblii IEPEMEHHBIA TOK. Pe3ucTop, KOHAEHCATOp W KAaTyllKa MHAYKTUBHOCTH B LIENMU CUHYCOUAAIBHOTO
IIEpEMEHHOI0 TOoKa. Pe3oHaHC TOKOB. Pe30HaHC HaAIpsKEHUN.

Nneanbubiii Tpancpopmartop. [Ipon3BoacTBO, nepeaada u noTpedaeHue dIeKTPUUIECKON SHEPTHH.

DKOJIOTUYECKHE PUCKM TMIPU MPOU3BOJCTBE AIEKTpodHepruu. KynbTypa HUCHONAB30BaHUS BJIEKTPOIHEPTHH B
NOBCETHEBHOM KM3HHU.

TexHuueckue yCTpPOWCTBA M TEXHOJOIMYECKHE MPOLIECCHI: JJIEKTPUUYECKUU 3BOHOK, T'€HEPATOp INEPEMEHHOI'O TOKa,
JIMHUHM DJIEKTpOoIiepeaay.

Jemoncmpayuu.

CBoOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBHUCUMOCTH YaCTOTHI CBOOOTHBIX KOJIEOAHUI OT MHAYKTUBHOCTH M EMKOCTH KOHTYpA.

OcuumiorpaMMbl JIEKTPOMArHUTHBIX KOJIEOAHHIA.

I'enepaTop He3aTyXarMIUX JIEKTPOMAarHUTHBIX KOJICOaAHUH.

Mogens 3JIEKTPOMAarHUTHOTO TEHEPATOpa.

BeiHy1eHHbIE CHHYCOUJAIbHbBIE KOJIEOaHUs.

Pesucrop, kaTymka HHIYKTUBHOCTH U KOHJIEHCATOP B LIETIM IIEPEMEHHOIO TOKA.

Pe3onaHc 1mpu nocien0BaTeIbHOM COEIMHEHUN PE3UCTOPA, KATYIIKU HHAYKTUBHOCTH Y KOHJEHCATOPA.

VY cTpoiCTBO M IPUHIIN IEUCTBHS TpaHc(opmaTopa.

Mopens JIMHUM 3JIEKTPOIIEPEIaUn.



Yuenuueckuii sxcnepumenm, nabopamopnsie padbomoi, nPAKMUKYM.

N3yuenne Tpancpopmaropa.

HccenenoBanne nepeMEHHOTO TOKA YepE3 MOCIEI0BATENBHO COEAUHEHHBIE KOHIEHCATOP, KATYIIKY U PE3UCTOP.

HaGmonenue 31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B 1IN MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMaAZHUNHbLE 60IHbL.

MexaHnuecKue BOJHBI, YCIOBUA HMX pacrnpocTpaHeHus. [lomepeunble M mpoaosbHbIe BOJHBL. llepuon, ckopocTh
pacnpocTpaHeHusi W JuHa BOJHBL. CBOMCTBA MEXaHUYECKUX BOJIH: OTpaK€HUE, MpeJOMIIeHHe, HUHTephepeHlus u
nudpakuus.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITyMoBOE 3arpsAi3HEHHUE OKPYKAIOIIEH CPEIbl.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CIJIOBUSI W3JIyYEHUS DSJIEKTPOMAarHWTHBIX BOJH. B3anMmHas oOpueHTanuss BEKTOPOB B
3JIEKTPOMArHUTHOM BOJIHE.

CBolicTBa JIEKTPOMATHUTHBIX BOJH: OTpa)KEHUE, IPEIOMIICHHE, MoJIsipu3aius, HTeppepeHns u qudpakims.

[Ikana 3MeKTpOMarHuTHHIX BOJIH. [I[puMeHeHne 3JIeKTPOMArHUTHBIX BOJTH B TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TeNEBUICHUS. Pannonokanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckue ycTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJbHbIE HHCTPYMEHTBI, paaap, paJUONPUEMHUK,
TEJEBU30p, aHTeHHa, Tenedon, CBU-neup, ynbTpa3BykoBasi AMArHOCTUKA B TEXHUKE U MEIUIIUHE.

Jemoncmpayuu.

OObpazoBaHue U pacpoCTpaHEHHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneOG:mromeecs Te10 Kak HCTOYHUK 3BYKA.

3aBUCHMOCTb JIIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmronenue oTpakeHus ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeniinm u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTUUYECKHN pE30HAHC.



CgolicTBa ylIbTpa3ByKa U €ro NIPUMEHEHUE.

HaGntoneHue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMILUIUTYI0M U 4aCTOTOM KoJieOaHMiA.

UccnenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJH: OTpPa)KCHHUE, TMIPEJIOMIICHHE, TMojsipu3anus, Jaudpaxius,
UHTEPPEPEHLIHS.

O6HapyxeHue nHOPaKPACHOTO U YIbTPAPHUOTIETOBOTO U3ITYUCHUH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomoit, PAKMUKYM.

N3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmonHEHOE pacpOoCTpaHEHUE CBETa B OJIHOPOAHOM cpene. JIyu cBeTa. ToUueuHbI HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n3oopaxkeHuit B miockoM 3epkaie. Chepudeckue 3epkaa.

[Ipenomiienne cBeTa. 3aKOHBI MPEIOMIJICHUS CBeTa. AOCOJIOTHBIM MOKaszaTesnb mpenomieHus. OTHOCHUTETbHBIN
nokaszarelb npeyioMyieHusl. [IoCTOSHCTBO 4acTOThl CBETa U COOTHOIIEHUE JJIMH BOJIH MPU MEPEX0J€ MOHOXPOMATUYECKOTO
CBETa Yepe3 rpaHully pa3fesa JByX ONTHUYECKUX CPE.

Xon nmyuent B ipuzme. Jlucrniepcus cBeta. CroxkHbIM cocTaB Oemnoro ceera. L[Ber.

[lonHoe BHyTpeHHEE oTpakeHue. [IpenenbHblid yroJ MOJHOTO BHYTPEHHETO OTPaKEHHUS.

Cobuparomue u paccerBaromue JUH3bl. ToHKas nuH3a. POKYCHOE PAcCTOSHME M ONTHYECKas CHjia TOHKOM JIMH3BI.
3aBUCUMOCTh (DOKYCHOTO pPACCTOSIHUS TOHKOM cQepruecKkod JHH3bI OT €€ T€OMETPUU M OTHOCHTEIBHOTO IOKa3aTens
IPEIOMIICHHUS.

dopMyJia TOHKOM JIMH3bI. Y BEJIMYECHHE, JaBAEMOE JINH30MU.

Xon JIy4a, MPOIICAIIEeTO JIMH3Y O] TPOU3BOILHBIM YIJIOM K €€ TJlaBHOM onTudeckoi ocu. Iloctpoenne nzo0OpaxeHuid
TOUYKH M OTPE3Ka MPSMO B COOMPAIOIINX M PACCEUBAIOIINX JTMH3aX U UX CHUCTEMaX.

OnTuueckue mpubopsl. Paspemaromas cnocoOHOCTh. ['1a3 kKak onTryeckasi cUcTeMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.



BonnoBass ontuka. Wutepdepenuus cBera. KorepeHTHbIE HCTOYHUKHU. YCIOBHUS HAOMIOACHUS MAaKCUMyMOB U
MUHHUMYMOB B MHTEPHEPEHIMOHHOW KapTUHE OT JIByX KOTE€PEHTHBIX HUCTOYHUKOB. [IpuMepbl KIacCUYECKHX
UHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakmus cBeta. JudpakuuonHas pemérka. YcCIoBHE HAOMIOACHUS TJIABHBIX MAaKCHUMYMOB TpU TMaJICHUH
MOHOXPOMAaTUYECKOTO CBETAa Ha AUPPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue yCTPOMCTBA M TEXHOJOTMUYECKHE TPOLECChl: OYKH, JIyNa, Mepuckor, Qoroamnmnapar, MHUKPOCKOIL,
IPOEKIIMOHHBIN arapar, IPOCBETICHNE ONTUKH, BOJIOKOHHAS! ONTUKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAYKEHHUSI CBETA.

HccnenoBanue npeaomMieHUs CBETA.

HaGmroneHne mojHOTo BHYTPEHHETO OTpakeHus. Mojiens CBETOBO/IA.

HccnenoBanue Xo0/1a CBETOBBIX MTYYKOB YEPE3 MIIOCKOMAPAIIICIbHYIO IJIACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mojenu MUKpOCKOTIa, TEIECKOTA.

Ha6mronenune naTepdepeHum cBera.

HabmroneHne iBeTOB TOHKUX TUIEHOK.

Ha6monenue nudpakiuuu cBera.

N3ydenne nudpakiiMOHHOW PENIETKH.

Ha6monenne nudpakiimOHHOTO CTIIEKTpa.

Hab6mronenne nucrnepcuu cBera.

HabGmroneHne moasipusaiuy cBeTa.

[IprmeHeHne MoASIPOUI0B I U3YUCHUS MEXaHUYECKUX HANPSHKCHUH.

Yuenuueckuit sxkcnepumenm, nabopamopmsie padbomot, npaKmuKym.

N3mepenue mokasaTess NpeoMIICHHUS CTEKJIA.

HccenenoBanne 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUS OT BEIIEeCTBA (Ha MPUMEPE KUJIKUX JIMH3).



N3mepenne (poKyCHOTO pacCTOSHUS paCCEUBAIOIINX JIMH3.

[Tony4yenue n300paxeHusi B CUCTEME U3 IUTOCKOTO 3epKalia U JIUH3bI.

[Tonyyenue n300paxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TenecKOMMYeCKUX CUCTEM.

Ha6monenue nudpakiuu, nHTepdEpeHInn U MOJIIpU3aLK CBETA.

N3yuyenue noasipu3aluu CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJICKTPHKA.

N3yuyenue nntepdepeHny 1a3epHoro U3ay4yeHus Ha IBYX HIENsX.

HaGmonenue nucnepcum.

HaGmonenue u uccnegoBanue 1UPPakIMOHHOTO CIIEKTPA.

W3mepenue JUIMHBI CBETOBOM BOJIHBI.

[Tonydyenue criekTpa U3I1y4EHHUs] CBETOANO/IA TPHU MOMOIIH TU(PPAKIIMOHHON PEIIETKH.

Pa3znesn 6. OcHOBBI cienMAILHON TEOPUH OTHOCHTEJIBHOCTH.

['paHuLIbl NPUMEHUMOCTH KJIaCCUYECKON MexaHUKHU. [locTynaTel criennanbHON TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM uHTepBai. l[IpeoOpasoBanus Jlopenma. YcnoBue npudUHHOCTH. OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAIICHUE JJTUHBI.

DHeprusi 1 UMIYJIbC PENSATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C YJHEPrUe U UMITYJIBLCOM PENIITUBUCTCKOM YaCTHUIIBI. DHEPTHUs TOKOSI.

TexHuueckre yCTpPOHCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIHYTHUKOBbIE TNPUEMHUKH, YCKOPHUTENH 3apsSKEHHBIX
YACTHIL.

Y4eHnueckuit IKCIIePUMEHT, JIa00paTOpHbIE PabOThI, MPAKTUKYM.

OnpeneneHne UMITYyJIbCa W DHEPTUU PENSTHUBUCTCKUX dacTull (o QororpadusiMm TPEeKOB 3apsHKCHHBIX YACTHUI] B
MarHUTHOM I10JIE).

Pazgen 7. KanToBas pusuka.

Tema 1. Kopnyckyaapno-6011060i oyanusm.

PaBHOBecHOE TemoBoe uU3nyyeHue (M3ydeHrue adCoI0THO YEPHOro Tena). 3akoH cMmenleHus Buna. 'unorte3a [lnanka
O KBaHTaXx.



@DOTOHBI. DHEPTrUs U UMIYJIbC (POTOHA.

®dotorpdekrt. OnbiThl A. I'. Ctonerosa. 3akonsl pororddexra. YpaBuenue DiHmTelina 11 potodrpdexra. «KpacHas
rpanuna» ¢potosddexra.

JlaBnenue cBeTa (B YACTHOCTH, JaBJIEHHWE CBETa Ha aOCOJIOTHO TMOTJIONMIAIONIYI0O M aOCONIOTHO OTPAXKAIOIIYIO
noBepxHocTh). OnbiTel 11. H. Jlebenena.

BonunoBbie cBoiictBa uactuil. Bonusl ne bpoinsa. JlnuHa BonHbl Ae bpoitns u pasmepbl 00JacTH JIOKAJIU3allUU
aBuKyiencsa yactuilbl. KopnyckynsgpHo-BonHOBOM AyanusM. udpakius 3JeKTpOHOB HA KpUCTaJLIaX.

Crneunduka nsmepennit B Mukpomupe. CooTHoleHus: Heonpenenénnocteit I'eiizendepra.

TexHuyeckre yCTpOWCTBA M TEXHOJIOIMYECKHE MPOLECCHI: CHEKTPOMETP, (HOTO3IEeMEHT, (HOTONATUYMK, TYHHEJIbHbIN
MUKPOCKOTI, COJTHE4Hast 0aTtapesi, CBETOAHO/I.

Jemoncmpayuu.

®ot03¢(HeKT Ha YCTAaHOBKE C IMHKOBOM IMIACTUHOM.

HccnenoBanue 3akoHOB BHelIHero (hoTodddekra.

HccnenoBanne 3aBUCUMOCTH CONPOTUBIIEHUS MOTYIIPOBOJHUKOB OT OCBEIIEHHOCTH.

CBeToauon.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

Uccnenosanue goropesucropa.

N3mepenue nocrosHHoM [Imanka Ha ocHOBe ucciienoBanus GoTodddhexra.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA YE€PE3 CBETOAMO/ OT HAINPSKECHHUS.

Tema 2. Duzuxa amoma.

OneITHI IO UCCTIEAOBAHUIO CTpOeHUs aroma. [lmanerapuas moaens aroma Pezepdopaa.

[Toctynatet bopa. M3nydenue u noriomieHne (GOTOHOB MPH MEPEX0JIe aTOMa C OAHOTO YPOBHSI SHEPTHH HA IPYTOM.

Bunsl ciektpoB. CrieKTp ypOBHEW 3HEPTUU aTOMa BOJAOPO/A.

CnoHTaHHOE M BBIHYXJEHHOE M3JyueHue cBeta. Jlazep.



TexHu4eckne yCTPOMCTBa U TEXHOJIOTUUYECKUE MPOIECCHI: CHEKTPAJIbHBIA aHANU3 (CHEKTPOCKOI), Ja3ep, KBAHTOBBII
KOMIIBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGmonenue nuHelyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOLIUX YACTULL.

OnpeneneHue IJIMHBI BOJHBI JTA3€PHOTO U3ITYUYEHUS.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomol, NpaKmMuKym.

HaGmonenue nuHevyaToro cekTpa.

HccnenoBanue criekTpa pa3pe:KeHHOr0 aTOMapHOTo BOAOPOAa U U3MEPEHUE TOCTOSIHHOM Punbepra.

Tema 3. @Quzuka amomno20 a0pa u J1eEMEeHMAPHBLIX YACMUY,.

Hyxnonnas monens snapa ['eiizen6epra—Banenko. 3apsy siapa. MaccoBoe unciio sijpa. M30Tomnsl.

PannoakTuBHOCTH. Anbda-pacnaj. IIESKTPOHHBIN U MMO3UTPOHHBIN OeTa-pacrnas. ["amma-uznydeHue.

3aKOH paAuMOAaKTUBHOrO pacmnajga. PaanoakTUBHbIE H30TONBI B mpupoae. CBONCTBA MOHU3UPYIOLIETO H3ITYYECHUS.
Brnusinue pairioakTUBHOCTH Ha JKUBbIE OopraHu3Mbl. EcTtecTBeHHBIN (PoH n3nydenus. Jlozumerpusi.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl sapa.

Snepubie peakuuu. Jlenenue u cuHte3 saep. SAnepHsie peakTopsl. [Ipobiemsl ynpaBiseMoro TeEpMOsIEPHOTO CHHTE3A.
DKOJIOTUYECKUE ACTIEKTHI Pa3BUTHUS SAIE€PHON SHEPTETUKHU.

Mertozasl perucTpaluuy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

dyHaaMeHTalbHbIe B3auMoAeHCTBUSA. bapronsl, Me30HbI U JienToHbl. [IpencraBienne o CtangaptHoi Moaenu. KBapk-
[JIFOOHHAS. MOJIEIIb AIPOHOB.

®uzuka 3a npeaenamu CrannaptHod moAenu. TémHas Matepust U TEMHAs SHEPTUSL.

EnuncTBO puznyeckoit KapTUHBI MHpA.

TexHuuecknue yCTPOMCTBA M TEXHOJOTHMYECKUE IMIPOLIECCHI: JO3UMETP, Kamepa BuibCoHa, SIEpHBIA pPEakTop,
TEPMOSICPHBIA PEAKTOP, aTOMHasi O0M0Oa, MarHUTHO-PE30HAHCHAS TOMOTpadus.

Yuenuueckuit skcnepumenm, nadvopamopnsie padbomeol, nPAKMUKYM.



HccnenoBanue TpEeKOB YacTHI] (110 TOTOBBIM (hoTorpadusim).

UccnenoBanue paiioakKTUBHOTO (JOHA C UCIIOJIH30BAHUEM JO3UMETPA.

N3yuenue normiomieHus 6eTa-4acTUIl aTlOMUHUEM.

Paszzgen 8. DiieMeHTbI ACTPOHOMUHM U ACTPO(PU3UKH.

OTtanbl pa3BUTUSA acTpOHOMUHU. [IpuKnIagHOEe MU MUPOBO33PEHUYECKOE 3HAUYEHUE ACTPOHOMUU. [[pUMEHHMMOCTH 3aKOHOB
(Gu3uKu 111 00bSICHEHUS! TPUPOIbI KOCMUYECKUX O0BEKTOB.

Metonbpl  acTpoHOMHYECKMX  ucciaeqoBaHuil.  COBpEMEHHBIE  ONTHUYECKUE  TEJECKOIbI,  PaauOTEIECKOIbI,
BHeaTMOC(epHasi aCTpOHOMHMUSL.

Bun 38é31H0r0 HeOa. Co3Be3aus, spKue 3BE3/IbI, TUIAHEThI, UX BUIUMOE JIBHXKCHHUE.

Conneynas cucrema.

Connie. Conmueunasi akTuBHOCTh. VIcTounuk sHepruu CoJiHIla U 3BE3.

3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. JluarpamMma «CHEKTpajbHBIM KJIAcC — CBETUMOCTH». 3BE3/bl TJIaBHOU
NOCJIEI0BATENIBHOCTH. 3aBUCUMOCTD «MAacCa — CBETUMOCTb» JIJIsl 3BE3/1 IJIABHOM MOCIE0BATEIbHOCTU. BHYTpeHHEE CTpOECHHNE
3BE311. COBpEMEHHBIE MTPEACTABIEHUS O MPOUCXOKICHUH U 3BoJIFoMK COJIHIIA U 3BE31. DTallbl KU3HU 3BE3.

Mnieunsiii [IyTe — Hama ["anaktuka. [lonoxenue u ageukenne Connua B ['anaktuke. Tunel ranakTuk. Paguoranaktuku
U KBa3apbl. YEpHBIE ABIPHI B s/Ipax rajJaKkTHK.

Bcenennas. Pacimmpenne Bceenennoit. 3akon Xab606ma. Pa3zoeranue ranaktuk. Teopus Bomwioro B3peiBa. PenukroBoe
U3JIy4YCHHE.

MacmrabHas cTpykrypa Beenennoit. MeTarainaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue nadniooenus.

HaGmronennst 3BE3gHOTO HEOA HEBOOPYKEHHBIM TJA30M C HCIIOJIH30BAHUEM KOMITBIOTEPHBIX MPUIIOKCHHUN IS
OTIpEJICIICHMSI TTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE cO3Be3us CEeBEpHOTO MOMYMAPHUs U SPKUE
3BE3MBI.

HaGmronenns B Teneckomn JIyHbI, IaHET, TYMAHHOCTEH U 3BE3IHBIX CKOTUICHU.

Du3nYeCKUuil MPAKTUKYM.



CnocoObl u3MepeHus PU3NYECKUX BEIMYMH C HCMOIb30BAHUEM AHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U
KOMITBIOTEPHBIX JaTYUKOBBIX CUCTEM. AOCOJIOTHBIE U OTHOCUTENbHBIE MOTPEIIHOCTH HU3MEPEHHM (PU3MUECKUX BEIMYHUH.
OneHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX U3MEPEHUM, UCCIEIOBAHUI 3aBUCUMOCTEH (PU3MUYECKUX BEJIUYMH, MPOBEPKA MPETOKEHHBIX
runore3 (BbIOOp U3 pabOT, OMHCAHHBIX B TEMATUYECKUX pa3jiefiax «YUEHUYECKUH HKCIIEPUMEHT, J1abopaTopHble paboThl,
NPaKTUKYM»).

Oo6o01maromiee NOBTOPEHUE.

O0o0meHne u cucTemMaTH3alMsl CoJep)KaHus pas3fenoB Kypca «MexaHuka», «MonekynspHas ¢Qu3MKa WU
TEPMOJMHAMUKAY, «IJeKkTpoauHaMukay, «KomneOanus u BOJHB), «OCHOBBI CHEUUATBHOW TEOPUH OTHOCHUTEIBHOCTHY,
«KBanToBas pusuka», «NeMEeHTbl aCTPOHOMUU U ACTPOPUIUKI.

Ponb ¢u3uKu M acCTpOHOMUM B SKOHOMHUYECKOHM, TEXHOJOTUYECKOHN, COIMATbHOU M A3TUYECKON cepax nesTenbHOCTH
YelioBeKa, PoJb MU MeCTO (PU3MKM M acCTPOHOMHHM B COBPEMEHHOW HAy4yHOM KapTHHE MHUpa, 3HAUY€HHE OMHCATENbHOM,
CUCTEMAaTU3UPYIONICH, OOBSICHUTENIbHON U MPOTHOCTHYECKOW (DYHKIMI (u3nuecKod Teopuu, poib (PU3NYECKOW TEOpUU B
(opMuUpOBaHUU TMpEACTaBICHUM O (U3NUECKON KapTHHE MHUpPa, MeCTO (PU3MUECKOM KapTUHBI MHpa B OOLIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUI O IIPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3yuyenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kmacce ocymecTBisieTcss € y4€TOM COJEp)KaTENbHBIX
MEXIIPEMETHBIX CBSA3EH ¢ KypcaMyu MaTeMaTHKH, OMOJIOTUH, XUMUH, Feorpapuu U TEXHOIOTHH.

Mesicnpeomemmusple NOHAMUA,CEAZAHHBIE C U3YYEHUEM MEMO0008 HAYUHO20 NO3ZHAHUA: SIBICHUE, HAay4dHbIH (akKT,
runoTes3a, (u3nyeckas BEJIMYMHA, 3aKOH, TEOpHs, HaOJIOJEHHE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, HW3MEpPEHUE,
MOTPELIHOCTU U3MEPEHUM, U3MEpPUTENbHbIE TPUOOPLI, IU(pOoBast 1abopaTopHsl.

Mamemamuka: penieHyue cuctemMbl ypaBHeHU. Tpuronomerpuueckrue QyHKIUU: CHHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC,
OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOppl M HMX NPOEKUUMM HA OCU KOOpPAMHAT, CJIOKEHHE BEKTOPOB.
[IpousBoansie 3nmeMeHTapHbIX (QyHKUMHA. [Ipu3Haku 1MogoOus TPeyrojJbHUKOB, ONpPEEICHUE IUIOUIaAN IJIOCKUX (GUryp H
o0bEMa Ted.



Buonozusa: >nektpuyeckue sIBICHHS B )KUBOW NMPHUPOJIE, KOJeOaTenbHble JBUKEHUS B )KUBOU MPUPOJIE, IKOJIOTMUYECKUE
PUCKHM TpU TNPOU3BOACTBE 3JIEKTPOIHEPIUH, HIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIEW Cpelbl, YIbTPa3ByKOBas
JUArHOCTUKA B MEIMIIMHE, ONTUYECKUE SIBJICHUS B )KUBOM IPUPOJIE.

Xumusa. CTpOEHHUE aTOMOB M MOJIEKYJ, KpUCTaNIMYECKas CTPYKTypa TBEPABIX TeJ, MEXaHU3Mbl 00pa30BaHUs
KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAJIN3.

T'eocpaghus: maruuTHbBIE TIONIOCA 3€MITH, 3aJI€KU MATHUTHBIX Py, GOTOCHEMKA 3€MHOIM MOBEPXHOCTH, cericMorpad.

Texnonocusa: TpPUMEHEHHE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMATHUTOB, JJEKTPOJABUTaTENb SKOOW, TeHepaTop
NEPEeMEHHOr0 TOKA, MHIYKLIMOHHAS TeYb, JIMHUM 3JIEKTpONepeay, JEeKTPOIBUraTeb, pajiap, paauonpuéMHHK, TEJIEBU30P,
anteHHa, tenedon, CBU-neub, ynbTpa3ByKkoBas IMAarHOCTHKA B TEXHUKE, MPOEKIIMOHHBINA ammapaT, BOJIOKOHHAas OITHKA,
coJiHEeYHas OaTtapes, CIIyTHUKOBBIE MPUEMHHUKHY, SACPHAs SHEPIeTHKA U DKOJIOTMYECKHUE aCTIEKThl €€ pa3BUTHS.



INJIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpenmera «Duzukar
JOJKHBI OTPakaTh TOTOBHOCTh U CIIOCOOHOCThH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO OOIIECTBa, pacUIUpeHUe >XKU3HEHHOTO
ONbITa M OMbITA JIETEIBHOCTH B MPOILIECCE pealr3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEILHOU I€SATEIBHOCTH, B TOM UHCJIE B YACTHU:

rPa’KAaHCKOT0 BOCIIUTAHUS:

e CPOPMHUPOBAHHOCTh TPAXKIAHCKOW  MO3UIMU  OOydYalolerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOT'O WJIEHA POCCUICKOI0 00IECTBA;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPaTUUYECKUX LIEHHOCTEH;

e TOTOBHOCTH BECTH COBMECTHYIO JICSITEILHOCTh B MHTEPECAX IPAKIAHCKOTO
oOlecTBa, y4yacTBOBaTh B CaMOYIpaBiICHMHM B 00pa3oBaTeIbHOU
Opra’u3anuy;

e YMEHHE B3aUMOJECHUCTBOBATH C  COLMAJIBbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTbH K TYMaHUTAPHOU U BOJIOHTEPCKOM NEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUNCKOHN TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOILICHUE K TI'OCYJapCTBEHHBIM CUMBOJIAM, JOCTUXKEHUIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMUS,;

e CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJA B TOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETUYECKOr0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHpPY, BKIIOUYAs OCTETUKY HAY4YHOTO
TBOPUYECTBA, MPUCYIIETO (PU3NIECKON HAyKe.

TPYAOBOI'0 BOCIIUTAHUSA:

e HHTEpPEC K pa3nuyHbIM chepam npodeccuoHanbHON AESTEILHOCTH, B TOM

YuCJl€ CBA3AHHBIM C (PU3UKOM W TEXHUKOM, YMEHHE COBEpIIaTh



OCO3HAHHBIN BBIOOP Oyayiiel nmpodeccun U peanru30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O U CamMOOOpa3OBaHUIO B
o0nacTh GU3HMKHU Ha TPOTHKCHUU BCEH KU3HU.

IKOJIOIrH4€¢CKOro BOCIIMTaHuA:

c(hOpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHE TJI00ATIBHOTO
XapakTepa SKOJIOTHYECKUX MPooIieM;

IUIAHUPOBAHUE W OCYLIECTBIICHUE JCUCTBUU B OKPYXKAKOUIEH Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpaBICHHOCTH Ha
OCHOBE UMEIOIINXCSI 3HAHUH 0 PU3HKE.

HMEHHOCTH HAYYHOI'O ITIO3HAHMA

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAaHUE IIEHHOCTU HAYYHOW [ESITEIbHOCTH, FOTOBHOCTh B IIPOIIECCE
U3ydeHHus (DU3UKH OCYIIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHBIE YUeOHbIEe JeiCTBUS
Bba3oBble JJornuecKkue 1eiicTBUA:

CaMOCTOSITETFHO ~ (OPMYITUPOBATh W aKTyaJIH3UpOBaTh  IMPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIPE/ICTISATh [ETN JEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH HX
JTOCTHKCHUS;

BBISIBIIAITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTPHUBAaEMBbIX
(bU3UYECKUX SBJICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBbI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIIbHBIX U HEMAaTePUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSTEIBHOCTh, OIEHUBATH COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATEIHHOCTH;
KOOPJIMHUPOBATh H  BBIOJHATH paOOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciaenoBarejabckue 1eCTBHUA.

BJIaJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHSATUSIMU U METOJaMHU
bu3NYecCKON HAYKH;

BJIQJICTh ~ HABBIKAMH  y4COHO-HCCIICIOBATEIbCKOH M IPOEKTHOM
NeSITEIBHOCTA B 00JacTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K



CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHHUs 3a1ad  (PU3NYECKOro
coliep KaHusl, IPUMEHEHHIO PAa3IMYHbIX METO0B ITO3HAHMUS;

BJaJE€Th BHUJAMM JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
MHTEPIpETalny, MPeoOpPa30BaAHUIO U PUMEHEHUIO B PA3IMYHBIX YUEOHBIX
CUTYyallUsX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IPOEKTOB B 00JIaCTH
buzuky;

BBISIBJISTh NPUUYMHHO-CIEACTBEHHBIE CBA3M M aKTyaJIU3UpPOBATH 3ajady,
BBIIBUTaTh THUNOTE3y €€ peuieHus, HaxOAuTh apryMeHTbl s
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUU
pelIeHus;

aHAIM3UPOBATH TOJYUYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUYECKH OLEHUBATH X JIOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BATEIbHOU
JESTEIBHOCTH, B TOM YUCJIE MPU U3YUYEHUU (DU3UKU;

J1aBaTh OLICHKY HOBBIM CUTYAaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEJEATEIHbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTeH;
BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTh OpUTrHHAJIBHBIE TOIXO0/bl U PELLIECHUS;
CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HaBBIKAMHU TOMydYeHUS WHPOpMAIUU (U3HUYECKOTO COJEp KaHUs
U3 UCTOYHHKOB PA3HBIX THUIIOB, CaMOCTOSITEIIEHO OCYIIECTBIATH IOWCK,
aHallM3, CUCTEMAaTH3allMI0 M WHTEPIPETAUi0O WHPOPMAIUN Pa3THIHBIX
BUIOB U ()OPM TIPEJICTABICHUS;

OIICHUBATh JOCTOBEPHOCTHh MH()OPMAIINH;

UCIIONIb30BaTh CpeACTBAa HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€30MaCHOCTH;

co37aBaTh TEKCTHI (PM3MYECKOTO COAEPIKAHHS B Pa3IUYHBIX (opMarax C
yua€TOM Ha3HadeHUs WHPOpPMAIMA U IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

OCYIICCTBIISITh OOIeHne Ha Yypokax (QU3UKA U BO BHEYPOUYHOU
NEATETBbHOCTH;



pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CUTyallMd M CMAr4arhb
KOH(JIUKTBIL;

Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPE/CTB;

IIOHUMaTh M UCIOJb30BaThb  NIPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYAIBHON paboThI;

BbIOMpATh TEMATHUKy U METOJIbl COBMECTHBIX NEHCTBUM C Y4ETOM OOLIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJAOI'0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS M0 €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pacnpelesiTh POJU ¢ YYETOM MHEHUIN y4aCTHUKOB, OOCYK/1aTh
pE3yNbTaThl COBMECTHOM pabOThI;

OLICHUBATh Ka4yeCTBO CBOETO BKJIAJAa U KaXJOTrO yYaCTHHKAa KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpejjaraTb HOBBIE IPOEKTHI, OLCHUBATh WACU C IIO3ULMHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATETHMYECKOE IOBEACHUE B Pa3IUYHBIX
CUTyallUsiX,  TMPOSIBISITH  TBOPYECTBO U BOOOpakeHue,  OBITh
VHULUATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIJISITh  ITO3HABATEIBHYIO JEATEIBHOCTh B
o0nmacTH (U3MKU M aCTPOHOMHH, BBISABISATH MPOOJEMBbI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3a1aUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUSI MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
pPeCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEATIOYTCHHH;

JlaBaTh OLCHKY HOBBIM CUTYalLUsIM;

paclupsiTh  paMKd  y4eOHOro TpeJMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBAaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTbD 33 PELICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAHWIMH B 00JIACTH
(Gu3UKHM, TOCTOSTHHO TOBBHINIATH CBOW 0Opa30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHB.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN WHTEJIEKT:

JaBaTb OLCHKY HOBBIM CHUTyallUsM, BHOCUTH KOPPCKTHUBEI B ACATCIIbHOCTD,
OLOCHHUBATBb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



e BJANCTh HAaBbIKAMU TO3HABATEIBHOM pedIEKCUM KaK OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

e HCMOJIb30BaTh MNPUEMBI pedieKCUH sl OLEHKU CHUTyallud, BbIOOpA
BEPHOTO PEIIEHHUS;

e YMETh OLECHUBATh PUCKU U CBOEBPEMEHHO IMPUHUMATh PEIICHUA MO HMX
CHIDKCHHUIO;

e IIPUHUMATh MOTHUBBI M ApPryMEHTbl JPYIMX IPU aHaAIU3E PE3yIbTATOB
JIEATEIILHOCTH;

e MPUHHUMATH Ce0sl, MTOHUMAsI CBOU HEJIOCTATKH U JIOCTOMHCTBA,

e IIPUHUMATh MOTHUBBI M ApPryMEHTBbl JPYIMX IPU aHaAIU3E PE3yJbTATOB
JIEATEIILHOCTH;

e TMPU3HABATH CBOE MPABO U MPABO APYTUX HA OIIMOKHU.

B mpouecce nocTHKEHHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IPOrPaMMBI 10
dbuzuke IS YpOBHS cpeaHero oOmero o0pa3oBaHUs Yy O00yYarOIMXCS

COBEPIIECHCTBYETCS HYMOIMOHAIBHBIH WUHTEIUICKT, IIPEIITOTaratoIni
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HAHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  MOHUMATh  CBOE

HMOIIMOHATIFHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHAILHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

e CaMOpETyJIUPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AHMOIIMOHATBHBIM HU3MEHEHHUSIM U TPOSIBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALlMM, BKIIOUAIOIIECH CTPEMIICHHE K JOCTUKEHUIO IIEIIH
U yCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBAThH, UCXOMIS U3
CBOMX BO3MOKHOCTEH;

e DOMIIATUH, BKJIIOYAIONIEH CIOCOOHOCTh TMOHUMATh AMOIIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro IMpPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

e COIMATBHBIX HABBIKOB, BKJIIOYAIONINX CIIOCOOHOCTh  BBICTPAUBATH
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspemniaTb KOH(JIUKTHI.

I[TPEAMETHBIE PE3VJIbTATHI

K koniy oOyuenuss B 10 knacce mpenMeTHbIE pPe3yibTaThl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPa’KaTh CPOPMUPOBAHHOCTD Y OOYHAIOUIUXCS YMEHUM:



MOHUMAaTh podb (U3UKK B  SKOHOMHUYECKOH, TEXHOJOIMYECKOM,
HKOJIOTHYECKOM, COIMAJIbHOM M J3TUYECKOM cdepax JeaTeIbHOCTH
YeJI0BEKa, POJb U MECTO (PU3MKU B COBPEMEHHON HAy4YHON KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBbHON U
IPOTHOCTUYECKOW  (YHKIUN  Qu3Mueckol TEeOopuu —  MEXaHUKH,
MOJIEKYJISIpHOW (DU3UKH U TEPMOJUHAMHKH, POJIb (PU3NYECKOH TEOpUHU B
(opMHUpOBaHUU NIPEACTABICHUN O (U3UUECKON KAPTUHE MUPA;

paznuyarh YCJIOBHMS NPUMEHMMOCTA Mojeled (u3Myeckux Tea U
npoueccoB (SIBIEHUM): HHepLUHalbHAasg cHCTeMa OTCYETa, abCOJIIOTHO
TBEPAOE TEIO, MaTepuajgbHas TO4YKa, PABHOYCKOPEHHOE [IBU)KEHUE,
CBOOOJIHOE mMajeHue, alCcoNoTHO ympyras jaedopmaius, aOCOIOTHO
yIpyroe u abCoJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJEIH Ta3a, sKUIKOCTU
U TBEPAOIro (KpUCTAJUIMYECKOT0) Tella, UJIeajJbHblid ra3, TOUCUHBIN 3apsi,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

paznuyarh yclioBUsA (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TOHUMATh BCEOOIIMNA XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTbh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHANMM3UPOBATh M OOBACHATH MEXAHMYECKHE TMPOLECChl U  SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBMXKCHHS, (POpMYJIbl KUHEMATHKUA PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['amuiess A CKOPOCTH U TEpEeMEICHUs,
3aKkOHbl HbIOTOHA, TPUHUUI  OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHHYECKOW JHEpruu,
yCIOBUSl paBHOBECUsT TBEPAOro Tena), MPU HTOM HCIOJIb30BATH
MaTeMaTH4YeCKOe BBIpaKEHUE 3aKOHOB, yKa3bIBaTh YCIIOBUS
NPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aQHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHuss MKT u 3akoHBI MONEKYISIpHOW (UBUKU U
TEpPMOAMHAMUKHU (CBSI3b JIaBJICHUS MACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrueu TEIJIOBOrO0 ABHXKEHUS M KOHILICHTPAlHMEH €ro
MOJIEKYJI, CBS3b TEMIIEpAaTypbl BELIECTBA CO CpEOHEH KHHETHUYECKON
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBA3b JABJICHUS UACATBHOIO
raza C KOHIEHTpaUMEHd MOJEKYyJl W €ro TeMIepaTypoi, YpaBHEHHUE
MenpaeneeBa—Kianeiipona, mnEpBbIA 3aKOH TEPMOAWHAMHUKH, 3aKOH
COXpaHEHMSI PHEPIHM B TEIJIOBBIX MPOIECCAX), IPU ITOM HUCIOIb30BaTh



MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aQHAJU3UPOBATH U OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCHOJb3Yys
OCHOBHBIE TIOJIOKEHHUSI M 3aKOHBI JICKTPOJAUMHAMUKHU (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsija, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ MPAKTUUECKM BaXKHBIE COOTHOIIEHHUS: 3aKOHbI OMma JJis ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsl @apazaes A 31eKTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC Te€Jla U CUCTEMBI TEJI, CUJIA,
MOMEHT CHUJIbl, JaBJICHUE, TMOTEHIMAJbHAsl JHEpPrus, KUHETUYECKas
SHEPrusi, MEeXaHW4yecKasi JHeprusi, padoTra CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHUE, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOIIHOCTb,
SHEPrusl B3aUMOJCUCTBUA Tena ¢ 3emiéil BOMM3M €€ TOBEPXHOCTH,
SHEpPrusi ynpyroul aedopmanid MPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
aOcoJIIoTHasl Temreparypa Tena, padora B TEPMOAMHAMUKE, BHYTPEHHSSI
SHEPrusl HJCAIHPHOIO OJHOATOMHOTO rasza, paboTa HIeallbHOTO Tasa,
OTHOCHUTEJIbHAasi BJIAXXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEmiIoBOTO
JIBUTATEJS; DJIEKTPUUECKOE T0JI€, HAMPSHKEHHOCTh 3JEKTPUUYECKOTO TOJIS,
HanpsOKEHHOCTh TOJIST TOYEYHOT'O 3apsifla WM 3apsHKEHHOro Iapa B
BAKyyM€ W B JUDJICKTPUKE, MOTEHUHAT DSJIEKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTEHIMAJIOB,  DJJICKTPOABIIKYIAsl  CHJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKa, JJIEKTpUUYECKass €EMKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTUBICHHUE Yy4yacTKa LIENH C IOCJIeI0BaTEIbHBIM U
napasjieIbHbIM COCIUHEHUEM PE3UCTOPOB, SHEPIHUS IJIECKTPUUECKOTO MOJIS
KOHJICHCATOpa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMYECKUX  SIBIICHUN:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBM)KEHUE 4YacTUIl BELIECTBa,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, MU(dy3us, ucrnapeHue,
KUIIEHUE U KOHJCHCAlWs, IUIaBJICHUE U KPUCTAJUIN3ALUs, HAIIPABICHHOCTD
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, IKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

POBOJIUTH UCCIEOBAHNE 3aBUCUMOCTH OJHOUN (DU3NYECKON BETUUYUHBI OT
IpYrol €  HCIOJb30BAHMEM  MPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBAaTh YCTAaHOBKY, (PUKCHUPOBAaTh pE3yJibTaThl MOJYYEHHOM
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, JeIaTh BHIBOIBI IO pe3yJbTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIC W3MEPCHHSI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTE OIBITHI TIO MPOBEPKE MPEIIOKEHHOW THITOTE3bI: IJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3HUPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3bI;

coOr01aTh TIpaBMIiIa 0E30MaCHOTO TPY/a NPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax y4eOHOTO DJKCIEPUMEHTAa, MpaKTHKymMa ©  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 33JaHHOWM W HESABHO 3aJaHHOM
du3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeuarolield TpeOOBaHUAM  3ajayd,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU MCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl M KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKEe UHTErpallMd 3HAHUM U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUMN C OTIOPOM HAa U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3NYECKHE SBIICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 1 OOBACHEHHS OCHOBHBIX
IPUHIIMIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJECACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTETHPHOCTH YEJIOBEKA, CBS3aHHOW C (DU3WYECKUMHU TMPOIECCaMH, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, A TaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH I JadbHEUIIETO pPa3BUTHS YEIOBEYECKOTO
o01IecTBa;



MPUMEHSATh pa3uyHble CcrocoObl padboThl ¢ MHGpoOpMalHel (GU3nIecKoro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSIBICHHUS Yy4eOHOU H
HAyYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uH(bOpMALMK, TOJYYCHHOW U3 PA3NUYHBIX HCTOYHHUKOB, KPUTUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABaTEJIbHBIC YMEHUS
CaMOCTOSITEJILHOTO ~ NPHOOPETeHHMs] HOBBIX 3HAHUW B Mpolecce
BBITMIOJTHEHUS TPOSKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CHUTyalUsAX, aJ€KBAaTHO OIIEHWBATH BKJAJ KaXIOTro U3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAaeMOM TPOOIEMBbI;

NPOSIBIATh MOTHBALIMIO K Oyaymieil mpogecCuOHAIbHON AESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.

K xoniy oOyuenusi BIIl Knacce mnpeaMeTHbIE pe3yibTaThl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMUXCS YMEHUM:

NOHUMATh PpOJIb (U3UKK B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKH B COBPEMEHHOW HAay4YHOH KapTHMHE MHpa, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JICATEIBHOCTH YEJIIOBEKA W  JAJbHEMIIEM HAy4HO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMMUCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOJAVNHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
¢busuku, pons puszmvyeckoil Teopur B (HOPMHUPOBAHUU TMPEACTABICHHUA O
¢dusznueckor KapTUHE MHpaA, MECTO (U3UUECKONW KapTUHBI MUpa B 00IIeM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Tea U
IPOLIECCOB  (ABJICHUM): OJHOPOJHOE DIIEKTPUUYECKOE U OJIHOPOJIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJICOAHUs, MAaTEMAaTUICCKUN MasSTHUK,
UJCAIBHBIN TPY>KUHHBIM MAasITHUK, TAPMOHHYECKHE BOJIHBI, HUACAJIbHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;

pasziuyath yCJIOBUS (TpaHULbl, OOJACTHU) NPUMEHUMOCTU (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE IMPOILECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIOJOXEHUS M 3aKOHbl JJIEKTPOAUHAMUKH U
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  MHAYKUWM, 1paBwio  Jlenma, cBa3p  OJC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHMs]  CWJIbl  TOKa,  MOCTyJaThl  CHEIHAJIbHOH  TEOpUH
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBbli U  BTOpod moctynatel bopa, mnpuHUUMI
COOTHOILIEHUS HeomnpenenéHHoctet [elizeHdepra, 3akOHbI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKHE TPOLECCHl U SBJICHUS, HMCIOJIb3Yys BEIMYHHBI:
HANPsHDKEHHOCTD AJEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTATUYECKOTO
MoJIsl, PAa3HOCTh TMOTEHIMATOB, OJJIEKTPOABMKYIAS CHJIA, WHIYyKUHUA
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMIepa, UHIYKTUBHOCTbD,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKIMW, HHEPTrus MAarHUTHOTO IOJIS
IPOBOAHUKA C TOKOM, PEISTUBUCTCKUM HMIYJIbC, TOJHAS JHEPrusi,
SHEPrus TOKOS CBOOOJHOM 4YAaCTUIBI, DHEPrus W UMIYJIbC (OTOHA,
MacCOBO€ YMCJIO U 3apAll A1Ipa, SHEPTHsl CBSI3U S]1pa;

OOBSACHATb  OCOOCHHOCTM  MPOTEKAaHUA  (PUBMYECKUX  SIBJIICHUM:
AIEKTPOMArHUTHAsI MHIYKIUS, CAMOMHIYKIUS, PE30HAHC, HHTEp(PEepEeHIINS
BOJIH, Audpakius, JUCHEpCHs, TOJTHOE BHYTPEHHEE OTpaKeHHUe,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
anep, raMMa-u3lydeHue snep, (Ppu3ndeckue MPHUHIMIBI CHEKTPATHHOTO
aHanu3a v paboThI Jia3epa;

ONpENENATh HANpaBICHUE HWHAYKIMM MAarHUTHOTO MOJII MPOBOJHHMKA C
TOKOM, CUJIbl AmIiepa u cuibl JlopeHua;

CTPOUTH H300pakeHUE, CO3aBaeMOe IJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PaCCUUTHIBAThH €r0 XapaKTEPUCTUKH,

OPUMEHATh OCHOBOIIOJIAralIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
OPOUCXOIAIIMX B 3BE37aX, B 3BE3AHBIX CUCTEMAx, B MEXIAJIAKTHYECKOM
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;
OPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (DUKCHUPOBATH  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nueckux BEIMYMH B BHAE TIpadUKOB C Y4E€TOM aOCONIOTHBIX
MOTPEIIHOCTe  W3MEpeHWi, JenaTh BBIBOABI 1O  pe3yibTaTram
WCCIICIOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHUTEIbHBIC MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHH;
HPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKECHHON TUIIOTE3BI: IIIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OTKCHIBATh METO/IBI TIOTYUYCHHS HAYYHBIX aCTPOHOMHUYECKHIX 3HAHUH;
co0roIaTh TpaBwiia 6€30MacHOr0 TPy/la MpU MPOBEACHUH HCCIIeTOBAHUN
B pamMKax y4eOHOro DOKCIepMMEHTa, MpakTHKymMa M  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 00OPYI0OBAHMUS;

pemars pacu€THbIC 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJ[aHHOW
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  MCIOJIB30BAHMM MaT€MaTH4YeCKUX METOJOB pEeLIeHHs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOyloulue NpUMEHEHUs 3HAHUNA U3
pa3HBIX pa3zenoB Kypca (PU3MKU, a TaKKe MHTErpaly 3HAHUN U3 IPYruX
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBaTh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HYECKHE SBICHUS;

UCTOJb30BaTh TEOPETUUYECKHE 3HAHMUA [UIsI OOBICHEHUS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

IOPUBOAMUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHaJIM3UPOBATh U OLIEHUBATh MOCJIECTBUS OBITOBOM M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (PU3MUYECKUMHU TNPOIECCAMH, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUUN



HAYKA W TEXHOJNOTMWA JUI JAJbHEHIIETO PAa3BUTUSA YEIOBEYECKOIO
o01IecTBa;

MPUMEHATh pa3inyHble crocoObl padboThl ¢ MH(popMaluel (Hu3nIecKkoro
COJICp’)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TP ITOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, MepepadOTKH W TpPEeAbsSBICHUS Y4eOHOU U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOTYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHGOpMAlNMIO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWW, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

IPOSIBIISTH OpraHU3aIMOHHBIE u IO3HaBaTEJILHBIE yYMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIIE C HCIOJHEHHEM pa3IUYHBIX COIMAJIBHBIX POJICH,
IJIAHUPOBATh PAOOTyY TPYIIIBI, PAIMOHAIBLHO PACIIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHMBATh BKJaJ KaXIOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAEMOi IPOOIEMBI;

IPOSIBJIATh MOTUBAIMIO K Oyayiiei npohecCHOHATbHONU NeATeIbHOCTH T10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.



TemaTn4yeckoe NVIAaHNPOBaHHUeE € YKA3aHHEM KOJIHYECTBA aKA/leMH4YeCKHX YaCOB, OTBOANMBIX HA OCBOCHHE KAMKI0H TeMbl
yY4eOHOro npeaMera, y4e0HOro Kypca, y4e0HOro MoayJisi, BO3MOKHOCTb HCII0/JIb30BAHUS 110 3TOI TeMe 3J1eKTPOHHBIX (HM(POBBIX)
o0pa3oBaTe/IbHBIX PeCypcoB, SIBJSIOIIUXCHA Y4eOHO-MeTOAUYeCKUMHU MaTeprualaMHu, HCI0JIb3yeMbIMHU 1151 00y4eHHs U
BOCIIMTAHUS PA3JMYHBIX IPYIII 0J1b30BaTe e, NpeacTABJIeHHbIMH B 3JIEKTPOHHOM M (poBOM) BU/ie U peaTu3y0IUMU
aupakTudyeckune Bo3moxkHoctu UKT, cogepikanue KOTOPBIX COOTBETCTBYeET 3aKOHOJAATEILCTBY 00 00pa3oBaHMuU

10 KVIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IlpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl

Pasnea 1.HAYUHBIA METO/I IO3HAHUSA ITPUPO/IBI

bu6moreka [IOK

1.1 H i 6
AYHHBIH METOL HIO3HATHA TIPHPOIET https://m.edsoo.ru/f16b68d7

Hroro mo pazgeny 6

Pazgen 2.MEXAHUKA

2.1 Kunemaruka 10 1 Et?{?sH;I;T:cT;(EI r(j/lmflabesw

22 | Jlunamuxa 10 ]r?t?piﬂ/jlr?quszg r(jllmflebesw

2.3 Cratyka TBEpAIOTO Tena 5 1 Et?:sH;I;T:(iig 3/1:16b68d7

24 3aKOHBI COXPAaHCHHS B MEXaHHUKE 10 1 Et?:g/ljr?:;i)g S/I]flebegw
Hroro no paszneny 35

Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUHAMMUKA

bu6mmoreka [JOK

3.1 O i 15 1
CHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH httos://m.edsoo.ru/f16b6847



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

bubmuoreka [JOK

3.2 Tepmoaunamuka. TennoBble MaTuHbI 20 htts://m.edsoo.ru/fL6b68A7
33 Arperartsble cocTosiHUS BeliecTBa. da3oBbie 14 bubnuorexa [JOK
' MIEPEXO0/IBI https://m.edsoo.ru/f16b68d7
Wroro mo pazueny 49
Pa3znea 4.9JIEKTPOJIUHAMHUKA
bubmmoreka [IOK
41 DIICKTPHHECKOE 1071C 24 https://m.edsoo.ru/f16b68d7
. . bubnuorexa [JOK
4.2 [TocTOSIHHBIH AMEKTpUUYECKUI TOK 24 https://m.edsoo.ru/f16b68d7
bu6moreka [IOK
4.3 TOKH B pasmIHbIX Cpefiax 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 54
Paznen 5.OU3UNYECKAN ITIPAKTUKYM
. bu6mmoreka [IOK
>1 Dusirieckuit IPAKTHIYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 16
bu6mmoreka [IOK
Pesepetioe Bpens 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16



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

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1.29JIEKTPOJIUHAMHUKA
bubmmoreka [{OK
11 M 14
ATHHTHOE ToJe https://m.edso00.ru/39859ef1
bu6moreka [IOK
1.2 1 1
IICKTPOMATHHTHAS HHAYKIHS 3 https://m.edso00.ru/39859ef1
Hroro mo pazgeny 27
Pa3nen 2.KOJIEBAHU S U BOJIHBI
bu6mmoreka [IOK
21 Mexaruieckne kosebatis 10 https://m.edso0.ru/39859¢f1
bu6mmoreka [IOK
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15 htts://m.eds00.ru/39859f1
MexaHW4ecKUe U JIEKTPOMArHuTHbHIC bubnuoreka [JOK
2.3 10 1
BOJIHBI https://m.edso0.ru/39859¢f1
bu6mmoreka [JOK
2.4 25 1
Onritia https://m.edso0.ru/39859ef1
Utoro no pazneny 60
Paznea 3.0CHOBBI CIEIIUAJIbHOM TEOPUU OTHOCHUTEJBLHOCTH
bu6mmoreka [JOK
3.1 T 5 1
Octosst CTO https://m.edso0.ru/39859¢f1
Wtoro mo pazneny 5



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

Pa3znen 4. KBAHTOBAS ®PU3UKA

4.1 KopryckynsapHO-BOJIHOBON AyalIn3M 15 bubmorexa OK
) PIHYCKYJIAp oy https://m.edso0.ru/39859¢ef1
bubmmoreka [{OK
4.2 (6))
H3HKa atoMa 5 https://m.edso0.ru/39859¢ef1
43 @du3MKa aTOMHOTO $/1pa U 3JIEMEHTapPHBIX 5 bubnuoreka [JOK
' YaCTHIL https://m.edso00.ru/39859ef1
Wroro mo pazueny 25

Paznea 5.29JIEMEHTBI ACTPOHOMHUU N ACTPODPU3UKHU

bu6moreka [IOK
A 12
5 DneMeHThl aCTPOHOMUU U acTPOPU3UKU httos://m.edsoo.ru/39859f1
Hroro mo pazgeny 12
Paznen 6. PU3UMYECKUN ITIPAKTUKYM
. bu6mmoreka [IOK
0.1 Dusirieckuit IPAKTHIYM 16 16 https://m.edso0.ru/39859¢f1
Hroro mo pazgeny 16
Pazgen 7.0BOBIIAIOHIEE IOBTOPEHUE
Cucremaruzanus 1 00001eHne
71 MIPEIMETHOTO COJCPKAHUS U OTbITa 15 bubnnoreka [JOK
' NESATETBHOCTH, PUOOPETEHHOTO TIPU https://m.edso0.ru/39859ef1
n3yueHuu kypca ¢pusuku 10 — 11 knaccos
Utoro no pazneny 15
bu6mmoreka [JOK
P 10
CICPEHOC BpEMA https://m.edso0.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

10 KVIACC

KanennapHo-remaTnyeckoe NJaHupoOBaHue

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYyeckue
padoTsI

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/ibHbIE
pecypcbl

®uznka — pyHaaMeHTaIbHas
HayKa O IIPUpoJIe

bubnuoteka [{OK https://m.edsoo.ru/1beef346

Hayunsb1it MeTo1 mO3HAHUS U
METO/Ibl UCCIIETOBAHUS
(bMBUYECKUX SIBJICHUMN

bubnuoteka [{OK https://m.edsoo.ru/3a7fde29

OKCIEPUMEHT U TEOPHS B
rpolecce Mo3HaHUs
npuposl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE

bu6mmoreka [IOK https://m.edsoo.ru/34c49931

CriocoOb1 M3MEpEHUS
(U3NYECKUX BETUYNH

bu6moreka IIOK https://m.edsoo.ru/ca2def03

AOcomroTHasg U
OTHOCHUTEJIbHAS MTOTPEITHOCTH
M3MEpEHUHN (PU3NICCKUX
BEJMYHUH

bu6mmoreka LIOK https://m.edsoo.ru/7f18fda3

MopenupoBanue B pu3uKe.
Ponb u mecTo Gusuku B
(hopMUPOBaHUHU COBPEMEHHOM
Hay4YHOU KapTUHBI MUpPa, B
MPAKTUYECKOU JIeATETbHOCTH
moaen

bubnuoteka I{OK https://m.edsoo.ru/eabbdedl

MexaHu4ecKoe JIBHKEHHE.

bubmuoteka I{OK https://m.edsoo.ru/e9a52f02



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02

Cucrema orcuerTa.
OTHOCHTENBHOCTh
MEXaHHYECKOIrO JABIIKECHMSI.
[Ipsimast u oOpaTHast 3a1a9n
MEXaHHKHU

Pannyc-Bexrop
MaTepuaIbHON TOYKH, €r0
MIPOEKIIMH Ha OCHU KOOPHMHAT.
Tpaexropus. [lepemenienue.
Ckopoctb. x mpoekuuu Ha
OCH KOOpPJIUHAT

bubnuoteka [{OK https://m.edsoo.ru/30a108a5

PaBHOMeEpHOE
MPSIMOJIMHENHOE JIBU)KEHHE.
I'paduaeckoe onucanme
PaBHOMEPHOTO
MPSMOJIMHENHOTO JABMXKEHUS

bu6mmoreka [IOK https://m.edsoo.ru/89ba7190

10

CroxxeHue nepeMeneHnii u
ckopocrteid. Pemenue 3agau

bu6mmoreka IIOK https://m.edsoo.ru/761d18aa

11

HepaBHoMepHOE nBUKEHHE.
MrHoBeHHas CKOPOCTb.
Yckopenue. [Ipsmonuneitnoe
JIBUKEHHE C TIOCTOSTHHBIM
YCKOpEHUEM

bu6mmoreka LIOK https://m.edsoo.ru/a99549a7

12

I'padmyeckoe onucanue
MPSIMOJIUHEHHOTO JIBUYKCHHUSI
C IOCTOSIHHBIM YCKOPEHHEM

bubmuoteka I{OK https://m.edsoo.ru/b7560bbf

13

CBo0OoHOE MaIeHHE.
Yckopenue cBOOOIHOTO
najicHus. 3aBUCHMOCTh

bubmuoteka I{OK https://m.edsoo.ru/f738109¢



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c

KOOPJMHAT, CKOPOCTH,
YCKOPEHUs OT BPEMEHH U UX
rpaduKu

14

JIBm>xeHue tesa, OpoIIeHHOTO
IO/ YTJIOM K TOPU30HTY

bu6mmoreka LIOK https://m.edsoo.ru/71cbb4f5

15

KpuBosmmHeliHOE NBUXKEHNE.
JIBM>KEHUE 10 OKPYKHOCTH.
VYrioBas v IMHEWHAs
ckopocts. [lepnoa u gacrora.
IleHnTpOoCTpEMHUTENBHOE U
IIOJIHOE YCKOPEHUE

bubnuoteka [{OK https://m.edsoo.ru/33196fbe

16

KonTponbHas pabora no teme
"KunemaTtuka"

bu6mmoreka [IOK https://m.edsoo.ru/1242f32e

17

[TepBriif 3akoH HproTOHA.
HNueprmanbHble CHCTEMBI
otcuéta. [IpuHumn
OTHOCHTEIbHOCTH I ammiies.
HeunepuuanbHubie cCUCTEMBI
oTcuéra

bu6moreka IIOK https://m.edsoo.ru/5a9e4a64

18

Cuna. PaBHOA€MCTBYIOIIAS
cuna. Bropoii 3akon
Hrrotrona. Macca

bu6mmoreka LIOK https://m.edsoo.ru/141d3837

19

B3aumonericteue Ten. Tpetuit
3akoH HproToHa

bubnuoteka I{OK https://m.edsoo.ru/57dba505

20

[IpuHUUMD cyneprno3uIuu CUI.
Pemenue 3amau Ha
MIPUMEHEHHE 3aKOHOB
Hrerorona

bubmuoteka I{OK https://m.edsoo.ru/bdf997fb



https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb

21

3aKOH BCEMHUPHOTO
TATOTEHUS. DKBUBAJIEHTHOCTD
IPaBUTALlMOHHOW U HHEPTHOMN
MaccChl

bu6mmoreka IIOK https://m.edsoo.ru/9aba2b0a

22

Cuna TsKEeCTH M YCKOpEHHUe
cBOOOTHOTO TaICHUS

bubmuoreka LIOK https://m.edsoo.ru/22757f26

23

JIBukeHre HeOECHBIX Te U
UX UCKYCCTBEHHBIX
CcnyTHHUKOB. [lepBas
KOCMHYECKasi CKOPOCTb.
3axonsl Keruepa

bubnuotexa [{OK https://m.edsoo.ru/11abfa0a

24

Cuna ynpyroctu. 3aKoH
I'yka. Bec Tena

bubnuotexa [{OK https://m.edsoo.ru/0Oae2cd84

25

Cuna tpenus. [Ipupona u
BUbI CWJI TpEHHUS. J[BUKEHUE
B XKHUJIKOCTH U Ta3e C yUETOM
CHUJIbI COTIPOTHUBJIEHUS CPEJIbI

bu6moreka [IOK
https://m.edsoo.ru/1fa86499https://m.edso0.ru/2ch29676

26

JlaBneHue.
I'uapocraTuyeckoe naBiieHHE.
Cuna Apxumena

bu6mmoreka LIOK https://m.edsoo.ru/a28aa7ad

27

AOCOJIFOTHO TBEPJIOE TEJIO.
[ToctynarensHoe u
BpallaTeIbHOE JIBHIKCHHIE
TBEPJIOTO Tea

bubmuoteka [{OK bubnaunoreka [JOK
https://m.edso00.ru/2b95d57e

28

MOMEHT CHUJIBI OTHOCHUTEIIFHO
OCH BpallCHUA. IIneyo cuibl

bubnuoteka [{OK https://m.edsoo.ru/653d3459

29

CnoxxeHue cui,
MIPUIJIOKEHHBIX K TBEPAOMY

bubnuoteka I{OK https://m.edsoo.ru/9aa79a7d



https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d

teny. LleHTp TsxecTu Tena.
YcnoBus paBHOBECUS
TBEpAOTro Tena. Bumbl
paBHOBECHS

30

Pemenue 3amau

bu6mmoreka LIOK https://m.edsoo.ru/dclcaacO

31

KonTtposnsHas paboTa o teme
"Munamuka. Ctatuka
TBEpPIOTO Tena"

bu6mmoreka LIOK https://m.edsoo.ru/9f5a574c

32

NmMnynsc maTeprabHOM
TOYKH, CUCTEMBI
MaTepHuaIbHBIX To4ek. LleHnTp
Macc CUCTEMbI MaTepUaIbHbIX
Touek. Teopema 0 IBH>KEHUU
LIEHTPa Macc

bubnuoteka [{OK https://m.edsoo.ru/4bb8294b

33

Nmiynbsc cuiibl 1 U3MEHEHHE
UMITyJbCa Tella. 3aKOH
COXPaHEHHUS UMITYJIbCa.
PeakTuBHOE ABMKEHUE

bu6mmoreka LIOK https://m.edsoo.ru/13f0a221

34

MoMeHT uMiyibca
MaTepHUaIbHOU TOUKH.
[Ipencrasnenue o
COXPaHEHUU MOMEHTa
HMITyJIbCa B IIEHTPATbHBIX
TOJISIX

bubmuoteka I{OK https://m.edsoo.ru/d6532eb9

35

Pemenue 3amau

bubnuoteka I{OK https://m.edsoo.ru/f7706d63

36

Pabora cusbl Ha MaJIOM U Ha
KOHEYHOM IIEPEMELICHHUH.
I'paduueckoe mpeacraBieHue
paboThI cuibl. MOLTHOCTh

bubmuoteka L{OK https://m.edso0o.ru/913974c7



https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7

CHIJIbI

37

Kunernueckas sneprus.
Teopema 00 u3MeHEHUH
KMHETUYECKON YHEPIUU
MaTepUaIbHON TOUKHU

bu6mmoreka LIOK https://m.edsoo.ru/9a5e2e74

38

[TorenumanpHbIE U
HEMOTEHIUAJIbHBIEC CHIIBI.
[TorenumanpHas 3HEPTHUSL.
Bropas kocmuueckas
CKOPOCTH

bu6mmoreka [IOK https://m.edsoo.ru/554bafcc

39

Tperbs kocMuyecKas
cKopocTh. CBs3b pabOThI
HEMOTEHLUAJIbHBIX CUJI C
W3MEHEHUEM MEXaHUYECKOU
SHEPTUM CUCTEMBI T€J. 3aKOH
COXpAaHEHUS MEXAHUYECKOM
SHEPIrUu

bu6mmoreka [IOK https://m.edsoo.ru/f57b4e01

40

Ynpyrue u Heynpyrue
CTOJIKHOBEHUS. YpaBHEHUE

bepnynnu ms uneanbHOM
JKHUJIKOCTH

bu6mmoreka LIOK https://m.edsoo.ru/f30f43b6

41

KounTtponbHas paborta no teme
"3aKOHbI COXpaHEHUs B
MexaHuke"

bubnuoteka I{OK https://m.edsoo.ru/474e7cda

42

PazButHe npeacrariaeHui o
npupojie TernnoTsl. OCHOBHBIE
noyoxenust MKT.

Huddysus. bpoyHosckoe
JIBYDKEHUE

bubmuoteka [{OK https://m.edsoo.ru/b0a4445f



https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f

Crpoenue ra3oo0pa3HbIX,
KUAKUX U TBEPABIX TCJI.

43 XapakTep JBUKEHUS U bubnuoreka L{OK https://m.edsoo.ru/c44d02e2
B3aUMOJEHCTBHSA YaCTHI]
BEIECTBA
Macca u pazmepsl MOJIEKYJT

44 (aromos). Komriectso Bu6miorexa [JOK https://m.edsoo.ru/c5h72ab7
BeniectBa. [locrosHHas
ABoraapo

45 Tewmeparypa. Teruiosoe Bu6miorexa [JOK https://m.eds0o.ru/0070d493
paBHoBecue. [lkana [{enbcus

46 Pemenue 3amau bu6mmoreka IIOK https://m.edsoo.ru/1531aba5

47 HreansHeti ras. Lasosse Bu6miorexa [JOK https://m.edsoo.ru/1deb2367
3aKOHBI
YpaBHenue Menpeneena-

48 . bu6mmoreka IIOK https://m.edsoo.ru/8d12¢328
Knaneiipona. Pemenne 3amau

49 AbcomorHas Temrieparypa bubnuoreka IIOK https://m.edsoo.ru/14e02d1f
3akon [anpToHa
M3ompornieccsl B UcaIbHOM

50 rase ¢ MOCTOSHHBIM bu6mmoreka LIOK https://m.edso00.ru/68878d51
KOJIMYECTBOM BEILECTBA
I'padmyeckoe npeacraBiecHue

51 M30IPOLECCOB: U30TEPMA, bubmuoreka [{OK https://m.edsoo.ru/1344327b
n30X0pa, u3o0apa

52 OcnoBHoe ypaBHeHue MKT bubnuoreka LIOK https://m.edsoo.ru/c8094721

53 Pemenue 3amau bu6mmoreka IIOK https://m.edsoo.ru/10265a05

54 CBA3b aOcomOTHOI https://m.edso0.ru/c38af875

TeMIIepaTyphbl



https://m.edsoo.ru/c44d02e2
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https://m.edsoo.ru/0070d493
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https://m.edsoo.ru/8d12c328
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TEPMOIMHAMUYECKOMN
CUCTEMBI CO CpeaHEN
KUHETHUYECKOM dHEpPrueu
IIOCTYIATEIBHOIO TEIJIOBOTO
JIBIDKCHUSA €€ YaCTHIL

55

O06o0011IEHNE U
CUCTEMAaTHU3alus 3HaHUH 110
teme "OcuoBst MKT"

bubnuoteka [{OK https://m.edsoo.ru/09d12fd8

56

KonTponsHas pabora no teme
"OcHoBbsl MKT"

bubnuoteka [{OK https://m.edsoo.ru/13adad59

57

TepMoauHamMuyeckast
cuctema. 3aJjlaHue BHEITHUX
ycnoBuit aia T/l cuctemsl.
Bueminue u BHyTpeHHUE
napameTpsl. [TapameTrpsr T/1
CUCTEMBI KaK CpeJlHue
3HA4YEHMS BEJIUYHH,
ONMCBIBAIOLIUX €€ HA
MHKPOCKOITMYECKOM YPOBHE

bu6moreka LIOK https://m.edsoo.ru/5f8d38a3

58

HyneBoe nauano
TEPMOJIMHAMUKH.
Camornpou3BoJibHas
penakcanus T cuctemsl K
TEIJIOBOMY PaBHOBECHIO

bubnuoteka I{OK https://m.edsoo.ru/8ec512f0

59

Moenb uaeaabHOTO ra3a B
TCPMOJUHAMUKE. YcaoBus
NPpUMCHUMOCTHU 3TOM MOJAEIH

bubnuoteka [{OK https://m.edsoo.ru/29355001

60

YpaBHeHue Menzeneena-
Kianeiipona u BeIpakeHue

bubmuoteka I{OK https://m.edsoo.ru/bal178d0



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

JUIsl BHYTPEHHEN SHEPTrUU

61

BripaxkeHue 11 BHyTpEHHEH
SHEPrUU OJJHOATOMHOTO
WJICATIBHOTO Ta3a.
KBasucrarnueckue u
HECTAaTUYECKHUE MTPOLIECCHI

bu6mmoreka LIOK https://m.edsoo.ru/ac5cacl5

62

OnemeHTapHas paboTa B
TEPMOJMHAMHUKE.
Brruucnenue paboTsl mo
rpaduky npoiecca Ha pV-
rarpaMmme

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

63

Temonepenaya kak crnoco0
W3MEHEHUs BHYTPEHHEN
sneprum T/] cucremsr 6e3
COBEPILICHHS pabOTHI

bubnuoteka [{OK https://m.edsoo.ru/3d734561

64

Konsexkius,
TETJIOMPOBOIHOCTb,
H3ITyYCHHUE

bu6mmoreka IIOK https://m.edsoo.ru/157b54cd

65

KoauduecTBO TEMIOTHI.
TemmoéMKoOCTh Tena.

VY aenbHas ¥ MOJIIpHAs
TEII0EMKOCTH BEILIECTBA.

VY enpHas TENI0Ta CrOpaHus
TOILIMBA

bubmuoteka I{OK https://m.edsoo.ru/7ba67355

66

PacuéT xoimmuecTBa TEIIOTHI
IIpU TeIuIoInepeaaye

bubmuoteka [{OK https://m.edsoo.ru/1db5ad4e

67

[Tousarue 00 aguabarHOM
npouecce. [lepBoiii 3ak0H
TEPMOIUHAMUKHU

bubnuoteka I{OK https://m.edsoo.ru/d8098824



https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824

68

KonnuecTBo TEMIoThH 1
paboTa Kak Mepbl U3MEHEHUS
BHYTpeHHeM sHepruun T/]
CUCTEMBI

bu6mmoreka LIOK https://m.edsoo.ru/b047alcd

69

Bropoii 3akoH
TEPMOJAUHAMUKH IS
PaBHOBECHBIX U
HEPaBHOBECHBIX ITPOIECCOB.
HeoOpaTtumocTs IpupoIHBIX
MIPOIIECCOB

bubnuoteka [{OK https://m.edsoo.ru/c6f4f464

70

[TpunHIUIIBI NEHCTBUSA
TerioBbiX MamvH. KIIT/]

bu6moreka [IOK https://m.edsoo.ru/2e945513

71

MaxkcumanbHO€e 3HaYeHUE
KIIA. Huxn Kapuo

bubnuotexa [{OK https://m.edsoo.ru/fe3857b9

72

Pemmenue 3agau

bu6mmoreka IIOK https://m.edsoo.ru/b3efal8b

73

OKOJIOTHYECKHUE ACIIEKTHI
HCIIOJIE30BaHMUs TEIJIOBBIX
nsurareiei. TemioBoe
3arps3HEHUE OKPYXKaroen
cpebl

bu6mmoreka LIOK https://m.edsoo.ru/9867aaa7

74

Pemrenue 3agau

bu6mmoreka LIOK https://m.edsoo.ru/c8c70432

75

O060011IEHNE U
CHCTEMAaTH3aLMs 3HaHUH 110
teme "TepmoanHamuka.
TemnmoBsle MaIIMHBI"

bubnuoteka [{OK https://m.edsoo.ru/28d62b3f

76

KonTtponsHas pabota o Teme
"TepmoanHamuka. TenaoBbie
MAaIIUHEBL"

bubnuoteka I{OK https://m.edsoo.ru/1b6e26¢c5



https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5

7

[TapooOpazoBanue u
KoHJleHcanus. Mcnapenue u
KUIICHHE. Y AelbHas TEeIIOTa
napooOpa3zoBaHus

bubaunoreka ILHOK https://m.edsoo.ru/6f8e6777

78

Hacuimennsie n
HEHACHIIIICHHBIE MaPHI.
KauecTBeHHas 3aBUCHUMOCTD
IUIOTHOCTHU M JTaBJICHUS
HACBIIIIEHHOTO Tapa OT
TeMIEePaTyphl, UX
HE3aBHCUMOCTE OT 00bhEMa
HACBIIIIEHHOTO TIapa.
3aBUCUMOCTb TEMIIEPATYPHI
KUIEHHUS OT JaBJICHUS B
JKHUJIKOCTH

bubnuoteka [{OK https://m.edsoo.ru/f5c17d02

79

BrnaxnocTs Bo3ayxa.
AOcoirorHas u
OTHOCHTEIbHAS BIIAXKHOCTD

bu6mmoreka IIOK https://m.edsoo.ru/30ebbb79

80

Pemrenue 3agau

bu6mmoreka LIOK https://m.edsoo.ru/18e95ff3

81

Trépnoe Teno.
Kpucrannuueckue u
aMmopdHBbIE Tea.
AHM30TPOIIHUS CBONCTB
KpHUCTAILJIOB

bubnuoteka [{OK https://m.edsoo.ru/20a88a03

82

IInaBnenue u
KpUcTaJuIM3auus. Y ienbHas
TEIUI0TA IJIaBJICHHUS.
Cybnumarus

bubmuoteka I{OK https://m.edsoo.ru/6ee91e9f

83

Hedopmarimu TBEpAOTO TENA.

bubmuoteka [{OK https://m.edsoo.ru/dalaab10



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

Pactspxenue u cxxaTue.
Cnur. Moayns FOnra.
[Ipenen ynpyrux
nedopmaruit

84

TennoBoe pacmmpeHue
KUJIKOCTEN U TBEPJIBIX TEIL.
AHFapMOHI/I3M TCIIJIOBBIX
KoJIeOaHUI 4aCTHI] BEIIECTBA

bubnuotexa [{OK https://m.edsoo.ru/7ba5edf2

85

[IpeobpazoBanue sHEPTUU B
(ha3oBBIX TIEpEx0ax

bu6mmoreka LIOK https://m.edsoo.ru/97a0672f

86

YpaBHEHHE TETIIOBOTO
Oananca

bubnuoteka [{OK https://m.edsoo.ru/ab1521fb

87

Pemenue 3agau

bubnuotexa [{OK https://m.edsoo.ru/8ab7f40d

88

[ToBepXHOCTHOE HATSKEHHUE.
Kanunnsipusie siBneHus.
JlaBiieHne 1o UCKPUBJIEHHOM
MMOBEPXHOCTHIO JKUIAKOCTH.
®opmyna Jlamnaca

bu6mmoreka IIOK https://m.edsoo.ru/b42f1f97

89

O60061enue u
CUCTEeMaTH3alMsl 3HAaHUH 110
Teme "ArperaTHble COCTOSIHUS
BemecTBa. Da3oBbie
nepexoinl"

bu6mmoreka LIOK https://m.edsoo.ru/0b52575¢

90

KonTtponbHas padoTa o teme
"ArperaTHble COCTOSTHUS
BenecTBa. MazoBkie
nepexonl"

bubmuoreka I{OK https://m.edsoo.ru/7dc2a739

91

OnexTpu3anus Tea u eé

bubmuoteka [{OK https://m.edsoo.ru/laff445f



https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f

MIPOSIBJIEHUS. DIEKTPUUECKUI
3apsa. JBa Buga
ANIEKTPUYECKUX 3aps/I0B.
[IpoBOJHUKY, AUANEKTPUKU U
MIOJIYIIPOBOIHUKH

92

DneMeHTapHBbIN
ANEKTPUYECKU 3apsl. 3aKOH
COXPaHEHHS MIEKTPUIECKOTO
3apsizia

bubnuoteka [{OK https://m.edsoo.ru/f49afd24

93

B3anmonerictBue 3apsiios.
Toueunsie 3apsaapl. 3aK0OH
Kynona

bu6mmoreka [IOK https://m.edsoo.ru/445b7746

94

Pemenue 3agau

bu6mmoreka [IOK
https://m.edsoo.ru/6b87ec5ahttps://m.edsoo.ru/08fc19bc

95

Dnekrpuyeckoe nojie. Ero
JIEWCTBUE HA DJIEKTPUYECKHUE
3apsIbl

bu6mmoreka IIOK https://m.edsoo.ru/05c6bfal

96

Hanpsioxénnoctb
3NEKTPUYECKOTO IOJISL.
[TpoOupbIii 3apsn. Jlnaum
HaNPsHKEHHOCTH
3NEKTPUYECKOTO IOJISL.
ODHOPOIHOE AIEKTPUUECKOE
rnoJjue

bu6mmoreka LIOK https://m.edsoo.ru/3dac6957

97

IToTeHumanbHOCTh
QJICKTPOCTATUYCCKOT'O ITOJIA.
Pa3HOCTh OTEHIIMATIOB U
HaIIpSIP)KCHUC

bubnuoteka [{OK https://m.edsoo.ru/80021447

98

IloTenunanbHas OHEPTHUA

bu6moreka ITOK https://m.edsoo.ru/af5fa389



https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389

3apsja B
3JIEKTPOCTATHYECKOM II0JIE.
IToTenman

3JIEKTPOCTATUYECKOTO TIOJISI

99

CBs13b HaPSKEHHOCTHU MOJISA
1 Pa3HOCTU NOTEHIMAJIOB JUIS
JNIEKTPOCTATUYECKOTO MO

bu6mmoreka LIOK https://m.edsoo.ru/df7a6838

100

[IpuHIHn cyneprno3unun
BIEKTPUYECKUX TOJIEH

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

101

Pemenue 3agau

bubnuoteka [{OK https://m.edsoo.ru/5a582263

102

[Tosie Toueunoro 3apsizaa.
[Tosie paBHOMEPHO
3apsHKEeHHOU cepbl

bubnmuotexa [{OK https://m.edsoo.ru/b297b5c3

103

[Tosie paBHOMEPHO
3apSHKEHHOTO 10 00BEMY
mapa. [lone paBHOMepHO
3apsOKEHHON OECKOHEYHOM
IJI0CKOCTH

bu6mmoreka IIOK https://m.edsoo.ru/f7a665ee

104

[IpoBoaHMKH B
ANEKTPOCTATHYECKOM TI0JIE.
YcnoBue paBHOBECHS 3apsIOB

bu6mmoreka LIOK https://m.edsoo.ru/32405eab

105

JnsnexTpuku u
MOJYIPOBOJIHUKH B
3NEKTPOCTATUUECKOM I10J1€

bubnuoteka [{OK https://m.edsoo.ru/060ebab5

106

Konnencarop.
OneKTpOEMKOCTh
KOHJIeHCaTopa.
DNEeKTPOEMKOCTb IIIOCKOTO

bubmuoteka [{OK https://m.edsoo.ru/845b4f73



https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73

KOHJICHCATOPa

[TapannensHOE coeqMHEHNE

107 bubmnoreka LIOK https://m.edsoo.ru/d11e8ce?
KOHJIEHCATOPOB

108 HocnexoparenbHoe bu6moreka LIOK https://m.edso0o.ru/1€992920
COCIMHEHUE KOHACHCATOPOB

109 DHEpTHA 3APSKCHHOIO bubmuoreka I{OK https://m.edsoo.ru/73a34f18
KOHJIEHCAaTopa

bu6mmoreka [IOK

110 Pemterme sazat https://m.edsoo.ru/5fb2acb5https://m.edsoo.ru/27434040
JIBrKeHMe 3apsyKeHHON

111 YaCTHIIBI B OJTHOPOTHOM bu6mmoreka IIOK https://m.edsoo.ru/8341d6ac
ANEKTPUIECKOM TIOJIe

112 Pemrenue 3amay
O6o0menue u

113 cUCTEMATU3alHUs 3HAHUH I10 bu6mmoreka LIOK https://m.edsoo.ru/5752603f
Teme "DnekTpuueckoe mnoie"

114 Kontponeras padora no Teme bu6mmoreka LIOK https://m.edsoo.ru/cefe90e9
"Dnekrpuueckoe noie"
Cuna toka. [IocTosSTHHBIN TOK.

115 ¥ CHOBHS CYLICCTBOBAHHS bu6mmoreka LIOK https://m.edsoo.ru/233311b5
MTOCTOSTHHOTO
ANEKTPUIECKOTO TOKA

116 Herourmi Toxa. bubmuoreka IOK https://m.edsoo.ru/0839a115
Hanpsixenue u 9J1C
3akoH OMa 1J1s yyacTka

117 LENH. DIIEKTPUUECKOE bu6mmoreka [IOK https://m.edsoo.ru/f14f251e
CONIPOTHUBIICHUE

118 3aBHCHUMOCTB COITPOTUBIIEHUS bubnuoreka LIOK https://m.edsoo.ru/95fcdf51



https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
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https://m.edsoo.ru/95fcdf51

OJIHOPOJHOT'O IIPOBOJHUKA OT
€ro JUIMHBI U TJI0IIATH
MOTIEPEYHOTO CEUCHUS

VY nenpHO€e CONPOTUBIIEHUE

119 bubnnoreka LIOK https://m.edsoo.ru/437f8300
BeniecTBa. Pemenue 3anau
ITocnenmoBarennHOE,

120 napaieIbHOe, CMEIIaHHOE bubmmoreka L1OK https://m.edsoo.ru/236f7e07
COCIMHEHUE MMPOBOTHUKOB
Pacué€r pa3zBeTBIEHHBIX

121 ANEKTPUYECKUX Leneil. bubmuoreka L{OK https://m.edsoo.ru/1794cf37
[IpaBuna Kupxroga

122 Pemenue 3amau bu6mmoreka [IOK https://m.edsoo.ru/3881b469

123 Pabota snekTpHieckoro Toka. bu6mmoreka IIOK https://m.edsoo.ru/a3605c5¢
3akoH Jxoyna —Jlenna

124 Pemtenue 3amay bu6mmoreka IIOK https://m.edsoo.ru/6761bfOf
MOIIHOCTD 3JIEKTPUIECKOTO

125 Toka. TemnnoBass MOIITHOCTD, bu6mmoreka LIOK https://m.edsoo.ru/99750a6f
BBIJIEIIsIEMAast Ha PE3UCTOPE

126 Pemtenue 3amay bu6mmoreka LIOK https://m.edsoo.ru/eb72fc24
OJ1C u BHyTpEeHHEE

127 COIIPOTHBIIEHUE UCTOYHHKA bubmuoteka [{OK https://m.edsoo.ru/72d453af
TOKa
3akon Oma 1 OJIHOU

128 (3aMKHYTOM) 3IIEKTPUYECKON bubmuoreka L{OK https://m.edsoo.ru/221f40fb
enu

129 Pemenue 3amau bu6mmoreka LIOK https://m.edsoo.ru/3580b679

130 MOITHOCTh HCTOYHUKA TOKA bu6mmoreka L{OK https://m.edsoo.ru/a0ae51d8

131 KopoTkoe 3aMbikanne bubmuoteka L{OK https://m.edsoo.ru/546f5632



https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
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132

Konnencarop B nenu
IIOCTOSIHHOTO TOKa

bubnnoreka I{OK https://m.eds0o.ru/35368f3e

133

Pemenue 3amau

bu6mmoreka LIOK https://m.edsoo.ru/4410cef0

134

Pemrenue 3agad mo reme
"TTocTOAHHBIN
AIEKTPUIECKUHN TOK"

bubmuoreka LHOK https://m.edsoo.ru/a7340a29

135

Pemrenue 3agad mo reme
"TlocTOAHHBINH
ANEKTPUIECKUH TOK"

bubnuoteka [{OK https://m.edsoo.ru/744261b8

136

Pemrenue 3aga4q mo reMme
"TTocTOSIHHEIN
AIEKTPUYECKUN TOK"

bubnmuoteka [{OK https://m.edsoo.ru/eb5d4687

137

O06o0menue u
cUCTEMAaTU3alys 3HaHUH I10
teMe "IlocTosSHHBII
AIEKTPUYECKUN TOK"

bu6mmoreka [IOK https://m.edsoo.ru/bfd7a050

138

KonTtponsHas paboTa o Teme
"ITocTostHHBIN
AJIEKTPUYECKUN TOK"

bu6mmoreka LIOK https://m.edsoo.ru/1885ddf1

139

DIIeKTpUYECKast
MMPOBOJIMMOCTD PA3IMYHBIX
BEIIECTB. DJIEKTPUUECKUN TOK
B MeTajllax.
CBepXnpoBOAUMOCTh

bubmuoteka I{OK https://m.edsoo.ru/da794295

140

DNEeKTpUUYECKUI TOK B
pacTBOpax M pacIuiaBax
IEKTPOJIUTOB. 3aKOHBI
®dapazest U1 IEKTPOIN3a

bubnuoteka [{OK https://m.edsoo.ru/4b423491



https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
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141

DIEeKTPUYECKUN TOK B raszax.
[Inazma

bu6mnoreka [IOK https://m.eds00.ru/92d92f76

142

DNEeKTPUUYECKUM TOK B
BakyyMe. BakyyMmHbIe
npuOOpHI

bubaunoreka LIOK https://m.edsoo.ru/2E+160

143

DNEeKTPUUYECKUM TOK B
TTOJTYIIPOBOTHAKAX

bubnuoteka [{OK https://m.edsoo.ru/ab61c660

144

[TosynmpoBOAHUKOBBIE
puoOOPHI

bubnuoteka [{OK https://m.edsoo.ru/83622200

145

®u3nYeCcKUil NPAKTUKYM I10
TeMe "M3MepeHne Cuilbl TOKa
Y HalNpsDKEHUS B IICTIH
MTOCTOSTHHOTO TOKa TIPH
MTOMOIIY aHAJIOTOBBIX U

U (POBBIX U3MEPUTETBHBIX
npuOopoB" win "3HAKOMCTBO
¢ udpoBoit 1aboparopueit
o ¢pusuke. [Ipumepsr
n3MepeHus: GU3NYECKuX
BEJTMYMH [IPH TOMOIIU
KOMIIBIOTEPHBIX JATYUKOB"

bu6mmoreka [IOK https://m.edsoo.ru/5643ea56

146

dusnuecKuil MpakTUKyM 110
teMe "H3yuenue
HEPaBHOMEPHOTI'O IBUKEHHUS C
LIEJIBIO ONpeIEIeHUs
MTHOBEHHOM CKOpoCTH"

bubmuoreka I{OK https://m.edsoo.ru/f6292f5f

147

Du3nYeCKU MPAKTUKYM 10
teme "M3mepenne yckopeHus
IIPH NPSMOJINHEHHOM

bubmuoteka I{OK https://m.edsoo.ru/6960b6ef



https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef

PaBHOYCKOPEHHOM JBWKCHUU
110 HAKJIOHHOH IJI0CKOCTH"
nnu "Uccienosanue
3aBUCHUMOCTH TIyTH OT
BpEMEHHU MPH
PaBHOYCKOPEHHOM
IBIOKeHUN"

148

@u3NYEeCKU NPAKTUKYM 110
teme "M3mepenue yckopeHus
cBOOOTHOTO HaieHus" WiIn
"N3yueHne NBUKEHMS Tela,
OpOIIEHHOT0 TOPU30HTAIBHO"

bubnuoteka [{OK https://m.edsoo.ru/d1ea2402

149

®u3nYeCcKUil NPAKTUKYM I10
teme "M3ydyeHue IBHKEHUs
TeJa Mo OKPYKHOCTH €
MOCTOSIHHOM MO MOJTYJIIO
CKOpPOCTBhIO" HIIH
"UccneqoBanure 3aBUCUMOCTU
nepuojaa ooparieHust
KOHHYECKOTO MasiTHUKA OT
ero napameTpon"

bu6mmoreka [IOK https://m.edsoo.ru/bcf53514

150

Ou3nyecKuii MPakTUKyM 10
teme "M3mepenue
PaBHOJICHCTBYIOLIEH CUIIbI
MIpH IBIKEHUU OpycKa Mo
HaAKJIIOHHOH IJIOCKOCTH" WIIH
"[IpoBepka runoTessl o
HE3aBUCHUMOCTH BPEMEHU
JBUKEHHS OpycKa 1o

bubnuoteka I{OK https://m.edsoo.ru/0b34db84



https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84

HaKJIOHHOM IUIOCKOCTH Ha
3aJJaHHOE PACCTOSIHUE OT €ro
maccer"

151

@u3NYEeCKU NPAKTUKYM 110
teme "HccnenoBanue
3aBUCHUMOCTH CHJI YIIPYTOCTH,
BO3HHKAIOIIHNX B TIPY)KUHE U
PE3UHOBOM 00pasIie, OT Ux
nedopmaruu' WM
"U3yueHnue nBUKEHUS
CHUCTEMBI TeJI, CBSI3aHHBIX
HHUTBIO, IEPEKUHYTOU Yepe3
nérkuii 6;10K"

bubnuoteka [{OK https://m.edsoo.ru/b55b81al

152

DU3NYECKUH TPAKTUKYM I10
teme "M3mepenue

ko3 durmenta TpeHus 1o
BEJIMYMHE YIII0BOTO

ko3 duimenTa 3aBUCUMOCTH
Frp(N)" wim "HccnenoBanue
JBUKEHHS OpycKa 1o
HAKJIOHHOM TUIOCKOCTHU C
MIePEMEHHBIM

ko3 durmenTom TpeHus"
iy "M3yueHue 1BUKEHUS
rpy3a Ha Bally C TpeHUeM"

bu6mmoreka LIOK https://m.edsoo.ru/b83b1607

153

Pu3NYEeCKU MPAKTUKYM I10
teme "Hccnenosanue
YCIIOBHI paBHOBECUS
TBEPAOTO TEJA, UMEIOIIETO

bubnuoteka [{OK https://m.edsoo.ru/4a04f4f7



https://m.edsoo.ru/b55b81a1
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OCh BpallleHus" uiu
"KoHcTpyupoBanue
KPOHIUTEHHOB U pacy€T CUII
ynpyroctu" wnu "U3yuenue
YCTOMYMBOCTH TBEPJOTO TEIIA,
HMMEIOLIETo IUIOIIA b ONophI"

154

@u3NYeCKU NPAKTUKYM 110
teme "M3mepenune ummyibca
TeJa 1o TOPMO3HOMY IyTH"
unu "VI3aMepenue Cuibl TATH,
CKOPOCTH MOJIENN
AIEKTPOMOOUIISE U MOIIIHOCTH
cuibl Tru" uinm "CpaBHeHue
W3MEHEHHUs UMITyJIbCca Tella C
WMIYJIbCOM CHUJIBbI" UK
"HccnenoBanue CoOXpaHEHUS
HMMITYJIbCa IPHU YIPYIrOM
B3aUMOJICHCTBUN" YIIN
"N3MepeHne KUHETHYECKOM
SHEPrUM Tejla 0 TOPMO3HOMY

yTH

bubnuoteka [{OK https://m.edsoo.ru/856fh28e

155

dusnueckuil MpakTUKyM 110
teMe "H3yuenue
H30TEPMHUUECKOTO Ipoliecca
(pexoMeHJ0BaHO
UCIOJIb30BaHue U(PPOBOI
nabopaTopun)" wiu
"N3y4eHre H30XOpHOTO
npouecca” niu "M3ydenne

bubnuoteka I{OK https://m.edsoo.ru/e0fe7e07



https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07

n300apHOTO Tporecca’ Uiu
"[IpoBepka ypaBHEHUs
cocTostHUS "

156

@u3NYEeCKU NPAKTUKYM 110
teme "M3mepenne ynenpHOu
TEIIOEMKOCTH" HIIH
"UccnenoBanue mpoiecca
OCTBIBAHHMS BellecTBa" WiIn
"UccmenoBanue aqnadaTHOro
nporiecca" unu "M3yuenue
B3aMMOCBSI3U YHEPTUH
MEKMOJIEKYIISIPHOTO
B3aNMOJICUCTBHUS 1
TEMIIEPATYPBI KUTICHHS
JKuaKocTten"

bu6mmoreka LIOK https://m.edsoo.ru/2f2faa61

157

DuU3NYECKUH TPAKTUKYM I10
teme "M3ydueHue
3aKOHOMEPHOCTEH HUCITapeHUs
xkunakocten" nim "M3mepenue
YAEIbHOU TeTJIOTHI
IJIaBJICHUS Jbaa" YN
"N3yueHue cBOMCTB
HACBIILIEHHBIX MTapoB" WK
"U3mepenue abCoIOTHON
BIIQYKHOCTH BO3/yXa U OIICHKA
Macchl apoOB B IOMEIIEHUH".
W3mepenune koa¢purrenta
MMOBEPXHOCTHOTO HATSKEHUS

bubnuoteka I{OK https://m.edsoo.ru/6b1a23b5

158

Du3n4eCKU NPAKTUKYM 10

bubnuoteka L{OK https://m.edsoo.ru/ec424377



https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377

teme "HaGmonenue
MIPEBPALLEHUS SHEPTUU
3apsHKEHHOr0 KOHEHCAaTopa B
SHEPTUI0 U3ITyYEHUS
cBeroanonaa" win "N3ydyenue
MIPOTEKAHUS TOKA B LIETIH,
coJiepskauieit KonaeHcartop"
unu "Pacnipenenenue
Pa3HOCTH MOTEHINAJIOB
(HampsKeHUs ) IpU
MOCJIEI0BATEILHOM
COEJIMHEHUU KOHJIEHCATOPOB"

159

®u3nYecKUil NPaKTUKYM IO
teMme "UccienoBanue
CMEIIAaHHOTO COCTMHCHUS
pe3ucTopoB' win
"N3mepenue yneabHoro
COIIPOTHUBJICHUS
MPOBOJTHUKOB'" WIIH
"UccneqoBanue 3aBUCUMOCTU
CHUJIbI TOKA OT HaIPSHKEHUS
JUUTS TaMITbl HaKaJuBaHus"

bu6mmoreka IIOK https://m.edsoo.ru/2b179d98

160

Ou3nyecKuii MPakTUKyM 10
teMme "HaOmronenue
3JIEKTpon3a" Win
"N3mepenue 3apsina
OJIHOBAJICHTHOT'O MOHA" MJIN
"UccnenoBanue 3aBUCUMOCTH
CONIPOTHUBIICHUSA

bubnuoteka I{OK https://m.edsoo.ru/64b6e901



https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901

TEPMOPE3UCTOPA OT
temneparypsl" win "CHatue
BOJIbT-aMIIEPHOU
XapaKTEepUCTUKH uoaa”

161

PesepBHbIl ypOK.
O0o0061IeHNE U
CHCTEMAaTH3aIs 3HaHUH 110
TeMe "Kunematnka"

bubnuoteka [{OK https://m.edsoo.ru/ed017d93

162

PesepBHBIl ypOK.
O6o0mmenue u
CHUCTEeMaTH3alys 3HAHUH 0
teme "/IluHamuka"

bubnuotexa [{OK https://m.edsoo.ru/3149956b

163

PesepBHBIi ypOK.
O0o001menue u
cUCTEMAaTU3aLys 3HaHUHI I10
teme "CTaTuka TBEpIIOro
Tena"

bu6mmoreka [IOK https://m.edsoo.ru/0f9752ac

164

Pe3epBHbIit ypok.
O60061enue u
CUCTEeMaTH3alMsl 3HAaHUH 110
TeMe "3aKOHBbI COXpaHEHUs B
MexaHuke"

bu6mmoreka LIOK https://m.edsoo.ru/6c0df9cc

165

PesepBHbIil ypok.
O060011IEHNE U
cucTeMaTh3alys 3HaHUH 1o
Teme "OCHOBBI
MOJIEKYISIPHOKUHETUYECKO I
Teopun"

bubnuoteka [{OK https://m.edsoo.ru/de148976

166

PesepBHBIN ypOK.

bubmuoteka I{OK https://m.edsoo.ru/Obcc77cl



https://m.edsoo.ru/ed017d93
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O0o0061IeHNE U
CHCTEMAaTH3aIs 3HaHUH 110
teme "TepmoguHaMuKa.
TemnmoBble MaIMHBL"

167

PesepBHbIl ypOK.

O6o06mieHne u
CHUCTEeMaTH3alus 3HAHUI 10
Teme "ArperaTHble COCTOSIHUS
BeniectBa. ®a3oBbie
nepexopl"

bubnuoteka [{OK https://m.edsoo.ru/59ca5c91

168

PesepBHBII ypoOK.
O6o0mmenue u
CHUCTEeMaTH3alysl 3HAHUH 10
Teme "DnekTpudeckoe mnoie"

bubnuoteka [{OK https://m.edsoo.ru/f2381c0c

169

Pe3epBHbIit ypok.
O0o00menue u
cUCTEMAaTU3alys 3HaHUHI 110
teMe "IlocToSHHBIN
AJIEKTPUYECKUN TOK"

bu6mmoreka [IOK https://m.edsoo.ru/3cae6dal

170

Pe3epBHbIi ypok.
O60061enue u
CUCTeMAaTH3alHsl 3HAaHH 110
teme "TOoKHU B pa3IM4HbIX
cpenax"

bubnuoteka [{OK https://m.edsoo.ru/cc7681d4

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

170

16
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11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYyeckue
padoTsI

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/ibHbIE
pecypchbl

BzanmoneiicTeue
MOCTOSIHHBIX MAarHuTOB U
MIPOBOTHUKOB C TOKOM.
MaruutHoe moie. I'ummoresa
Awmnepa

bu6mmoreka [IOK https://m.edsoo.ru/487a8593

Bekrop marHuTHOM
uHAyKIuu. [IpuHImn
CYTIEPITO3UITUN MAarHUTHBIX
nonel. JIMHMY MarHUTHOM
WHIYKIIMU

bu6moreka [IOK https://m.edsoo.ru/4clabcech

MaruuTtHoOE 110J1€
MPOBOJJTHHUKA C TOKOM. OTIBIT
Opcrena

bu6mmoreka IIOK https://m.edsoo.ru/d35d5262

Cuna Amrepa, e€
HaIpaBJICHUE U MOTYJb

bu6mmoreka LIOK https://m.edsoo.ru/26d9c5ba

Pemenue 3amau

bubnuoteka I{OK https://m.edsoo.ru/a37a0c21

IIpumenenue 3akoHa
Awmnepa.
DeKTpOU3MEpPUTEIbHbIE
pubOpHI

bubnuoteka I{OK https://m.edsoo.ru/ad7718d7

Cuna JlopeHnua, e€
HaIlpaBJICHUE U MOLYIIb.
JIBr>KEeHME 3apsyKEHHOU

bubnuoteka I{OK https://m.edsoo.ru/c97afaal



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
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YaCTHUILIbI B OJTHOPOJHOM
MAarHUTHOM IIOJIE

8 Pemenue 3amau bu6moreka LIOK https://m.edsoo.ru/504e98¢c7

9 Pab6ora cunsl Jlopenma bubmuoreka LIOK https://m.edsoo.ru/d518be4b

10 Pemenne 3amau bubmanoreka LHOK https://m.edso00.ru/93617bd9
MarunuTtHoe 1oJjie B

11 BemecTBe. deppoMarHeTuku, bubnuoreka L{OK https://m.edsoo.ru/30ff9608
napa- U JuaMardeTHKH
OCHOBHBIE CBOWCTBA

12 (eppoMarHeTHKOB. bubmmoreka L{OK https://m.edsoo.ru/0b58190a
[IpumeHeHne
(heppoMarHeTHKOB

13 Pemterrie saati 1o Teme bu6mmoreka [IOK https://m.edsoo.ru/5b55¢307
"MaruautHoe mose"

14 Pemterrie sazati 1o Teme bu6mmoreka [{OK https://m.edsoo.ru/41c4ae8a
"MaruautHoe€ mose"
SIBIIeHME AIEKTPOMArHUTHOM

15 nHaykiuy. [ToTok BekTopa bu6mmoreka LIOK https://m.edsoo.ru/b3efalcl
MarHUTHOW MHIYKIIHH

16 OJ1C unayKIMH bu6mmoreka LIOK https://m.edsoo.ru/48150bd8

17 SaKOH HCKTPOMAT HHTHOI bubmuoreka [{OK https://m.edsoo.ru/a6dec188
unaykuuu Papanes

18 Bitxpepoe oextpirieckoe bubnuoteka I{OK https://m.edsoo.ru/15abel140
noJie. Toxku dyko

19 DAL munykunn b bubnuoteka I{OK https://m.edsoo.ru/0235cc02
JBUKYIIUXCS TTPOBOJHUKAX

20 Pemenue 3amau bu6mmoreka LIOK https://m.edsoo.ru/4dfda618

21 [IpaBuno Jlenua bubnunoteka LIOK https://m.edsoo.ru/bbc22726
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22

NupyktuBHOCTB. Karymka
WHAYKTUBHOCTH B LEIH
IOCTOSIHHOI'O TOKA

bu6nuoreka I{OK https://m.edsoo.ru/621eaedd

23

SIBiieHME CAMOMHIYKIINY.
O/1C caMOMHIyKIIH

bu6mmoreka LIOK https://m.edsoo.ru/7ee60ca8

24

3Hepr1/1$1 MAar"amTHOTI'O I10JIA
KaTylKu C TOKOM.
DNeKTPOMarHuTHOE ToJjIe

bubnuoteka [{OK https://m.edsoo.ru/b3cOad1l

25

Pemenne 3amau

bubnuoteka [{OK https://m.edsoo.ru/88f69d2b

26

O0600mIeHne
cUcTeMaTu3anys 3HaHuH 110
TeMe "DnexkTpoaruHamMuka"

bubnuoteka [{OK https://m.edsoo.ru/76484025

27

KonTpossHas pabora no
Teme "DNeKTpoIuHaMuKa"

bu6mmoreka IIOK https://m.edsoo.ru/8ae09b98

28

KonebarensHas cucremMa.
CBo0OoaubIe KOJIeOaHuUS.
lMapmoHnueckue Kosie0aHus

bu6mmoreka IIOK https://m.edsoo.ru/7c1db385

29

Kunematuueckoe u
IUHAMWYECKOE OIMCaHNE
KOJIEOATENILHBIX IBUKEHUI

bu6mmoreka LIOK https://m.edsoo.ru/87ce9498

30

DHEPreTUIECKOE ONMUCAHUE.
BrIBOI IMHAMHYECKOTO
OTHMCAHUS TAPMOHUYECKHX
KOJIe0aHUU U3 UX
SHEPreTHYECKOro U
KHHEMAaTHYECKOI'0 OIUCAHUS

bubnuoteka I{OK https://m.edsoo.ru/e3c99692

31

Ammutyzna u ¢asza
Kosie0aHui

bubmuoteka I{OK https://m.edsoo.ru/7a0c439a
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32

[Tepuon u yacrora
kosebanuid. [leproa ManbIx
CBOOOIHBIX KOJICOaHUI
MaTeMaTHYeCKOTO MasITHUKA.
[Tepuro cBOOOHBIX
KoJIe0aHUI IPYKUHHOTO
MasTHUKA

bu6mmoreka LIOK https://m.edsoo.ru/e0399319

33

3aTyxaroiue KojieoaHusl.
BoinyxaeHHbie KoneOaHusl.
Pe3onanc

bubnuoteka [{OK https://m.edsoo.ru/72e93d09

34

ABTOKOIICOAHUSA

bubnuoteka [{OK https://m.edsoo.ru/6add2644

35

Pemenue 3agau

bu6mmoreka [IOK
https://m.edsoo.ru/addeec71https://m.edsoo0.ru/756123c5

36

Ypoxk-koH(pepeHIus
"MexaHu4eckue KoJieOaHus
B MY3BIKaJIbHbIX
UHCTpYMEHTax"

bu6mmoreka LIOK https://m.edsoo.ru/8ef587be

37

O06o001enue u
CHCTEMAaTH3alMs 3HaHUH 10
TeMe "MexaHndecKkue
Konebanus"

bu6mmoreka LIOK https://m.edsoo.ru/eb84182f

38

DNIeKTpOMAarHUTHBIC
kosieOanusa. KonebarenpHbIi
KOHTYP

bubnuoteka I{OK https://m.edsoo.ru/d4adabde

39

®opmyna TomcoHna. CBs3b
aMIUIMTY/IbI 3apsia
KOHJIEHCATOpa C aMIUIUTYAO01
CHJIBI TOKA B KOJIeOaTeTbHOM
KOHTYpe

bubnuoteka [{OK https://m.edsoo.ru/093f9afl
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40

3aKOH COXpaHEHUS SHEPTUU
B WJIEAJIBHOM KOJIEOATEILHOM
KOHTYpE

bu6muoreka ITOK https://m.edsoo.ru/d1e2d543

41

3aTyxatromue
AIIEKTPOMArHUTHBIE
KoJeOaHus. BeiHyXIeHHBIC
AIIEKTPOMArHUTHBIE
KoJIeOaHus

bu6mmoreka LIOK https://m.edsoo.ru/5e668619

42

IIepemennslii TOK. Pesucrop
Y KOHJIEHCATOP B LIETIH
IIEPEMEHHOT0 TOKa

bubnuotexa [{OK https://m.edsoo.ru/84836152

43

KaTYIlIKa HHAYKTHBHOCTH B
e NEPpEMEHHOTO TOKA

bubnuoteka [{OK https://m.edsoo.ru/cfa307af

44

3axoH Oma mg
AIEKTPUYECKON LTI
MePEMEHHOTO TOKa

bu6moreka [{OK https://m.edsoo.ru/8bae38e6

45

MOoOIIHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYTHOE U
JIEHCTBYIOIIEE 3HAUEHUE
CHUJIBI TOKA U HaIIPSHKEHUS

bu6mmoreka LIOK https://m.edsoo.ru/lcac6c4c

46

Pe3onaHc B anekTpruyecKoit
enu

bubnuoteka I{OK https://m.edsoo.ru/087506df

47

Pemenue 3amau

bubnuoteka I{OK https://m.edsoo.ru/al6836a4

48

Wneanwsubiif TpancdopmaTop.
[IpousBoacTBo, nepenaya u
MoTpeOJIeHNe AIEKTPUIECKOH
SHEPTUU

bubnuoteka I{OK https://m.edsoo.ru/f97418ae

49

OKOJIOTUYECKHE PUCKHU IIPU

bubmuoteka I{OK https://m.edsoo.ru/a6f74d93
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MPOU3BOJICTBE
anekTposHepruu. Kynerypa
HUCIIOJIL30BAHUS
3JIEKTPOSHEPIUH B
MMOBCEIHEBHOM JKU3HU

50 Pemenue 3amau bu6mmoreka IIOK https://m.edsoo.ru/ee6677ed

51 Pemenue 3amau bu6mmoreka LIOK https://m.edsoo.ru/7cab59f8
O6o01eHue u

52 CHCTEMATHATILT SHAHMHI O bu6mmoreka [IOK https://m.edsoo.ru/401024a9
TeMe "DIEeKTpOMarHuTHbIE
KoJiebanus"
MexaHW4eCKHe BOJTHBI.

53 XapakTepuCTUKHI bubnuotexa [{OK https://m.edsoo.ru/a58e109f
MEXaHUYECKUX BOJTH

54 CBOHCTBA MEXAHHHECKHX bu6mmoreka IIOK https://m.edsoo.ru/d9ae1000
BOJIH

55 3BYK. XapaKkTepHCTHKH Bu6mmorexa LIOK https://m.edsoo.ru/13806f09
3ByKa
HNudpa3Byk u yabpTpasByk.

56 [IIymoBoOe 3arpsisHeHHE bubnuoteka I{OK https://m.edsoo.ru/7380038f
OKpY’KaroIel cpe/ibl

57 Pemenue 3amau bu6mmoreka LIOK https://m.edsoo.ru/cfd918bf
DIIeKTPOMAarHUTHBIC BOJIHBI.

58 N3nyuenune bubnuoreka LIOK https://m.edsoo.ru/714e5db1
ANEKTPOMArHUTHBIX BOJIH
DHeprus 1eKTPOMarHUTHBIX

59 BoJIH. CBOMCTBA bubmuoteka L{OK https://m.edsoo.ru/d01b818c

QJICKTPOMAIrHUTHBIX BOJIH
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60

[IIxaJyia 31eKTpOMarHUTHBIX
BOJIH. [Ipumenenue
JJIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY

bu6mmoreka LIOK https://m.edsoo.ru/49belf9e

61

HpI/IHIII/IHI)I pPaaruoOCBA3U U
TCIICBUACHUA.
Pannonoxkanus.
DneKTpOMarHUTHOE
3arpsI3HEHUE OKPYXKaIOLIEn
Cpenbl

bubnuotexa [{OK https://m.edsoo.ru/9f96f1f8

62

KonTpossHas pabora no
teMme "Komnebauusg 1 BOIHBL"

bubnuoteka [{OK https://m.edsoo.ru/4f7985a0

63

Csert. 3akoH
MPSAMOJIMHEHHOTO
pacnpocTpaHeHus CBeTa

bu6mmoreka IIOK https://m.edsoo.ru/f9566406

64

Pemrenue 3agag Ha
MPUMEHEHHE 3aKOHA
MPSAMOJIMHEHHOTO
pacnpocTpaHeHus CBeTa

bu6mmoreka IIOK https://m.edsoo.ru/ea32d455

65

Ortpaxenue cBera. [Inockoe
3epkaiio. Cdepuueckoe
3epKajo

bu6mmoreka LIOK https://m.edsoo.ru/a005d2bb

66

[Ipenomnenue ceera.
AGCONMIOTHBIN 1
OTHOCHUTEJIbHBIN I10Ka3aTelb
npenomiienus. [lonHoe
BHYTPEHHEE OTpaKEHUE.
[IpenenbHbIi yroi moJHOTo
BHYTPEHHETO OTPAKECHUS

bubnuoteka I{OK https://m.edsoo.ru/bc2e55¢cd



https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
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67

Pemenue 3amau Ha
MPUMEHEHHE 3aKOHOB
0Tpa>1<eH1/m 158 HpeJIOMJIeHI/Iﬂ
CBeTa

bu6mmoreka [IOK https://m.edsoo.ru/49d830a9

68

XoJ 1ydel B Ipu3Me.
Hucnepcus cBera. CosxHbIN
cocTaB Oenoro cBera. l[Bet

bu6mmoreka LIOK https://m.edsoo.ru/d8elc3be

69

JIunzel. okycHOe
paccTosiHUEe U ONTHYECKast
CHJIa JIMH3BI

bu6mmoreka [IOK https://m.edsoo.ru/60441359

70

[TocTpoenue n3obpaxkeHuit B
JIMH3aX U UX CUCTEMaX.
VYBennueHue JIuH3bI

bubnuoteka [{OK https://m.edsoo.ru/bb53b1d5

71

Pemrenue 3agag Ha
MTOCTPOCHUE N300paKEHUH,
MOJIy4a€MBIX C IIOMOILBIO
JIUH3

bu6moreka LIOK https://m.edsoo.ru/5a868f09

72

I'ma3 xak onTHdeckas
cucrema

bu6mmoreka LIOK https://m.edsoo.ru/ecd480a2

73

Pemenue 3anau. [Ipeaesnst
MIPUMEHUMOCTH
r€OMETPUYECKOU ONITUKH

bu6mmoreka LIOK https://m.edsoo.ru/cd174a10

74

CKOpOCTB CB€Ta U MCTOBI €€
HU3MCPCHUSA

bubnuoteka I{OK https://m.edsoo.ru/f32aab06

75

Hucnepcus ceera

bubmuoteka I{OK https://m.edsoo.ru/lel6ccée

76

WnTepdepeniys ceera

bubnuoteka I{OK https://m.edsoo.ru/5fc0c638

77

KOFGpGHTHHC HCTOYHHUKH.
YcnoBus Ha6J'IIOL[eHI/IH

bubnuoteka [{OK https://m.edsoo.ru/c6416d48



https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
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MaKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau bubmunoreka LIOK https://m.edsoo.ru/3061de2b

79 Hpuwenere Bu6miotexa LIOK https://m.edsoo.ru/668edbc8
uHTEephEepeHITNH

80 Judpakmaus cBeTa bubnuoteka [{OK https://m.edsoo.ru/12ed04b5
JudpakuroHHas pemeéTka.

81 VYcnoBue HaOMIOIEHUS bu6mmoreka LIOK https://m.edsoo.ru/f998d964
TJIaBHBIX MaAKCUMYMOB

82 Pemenue 3amau bubmuoreka I{OK https://m.edsoo.ru/d58c411a

83 Homeperrocts cBeTOBBIX bubmuoreka I{OK https://m.edsoo.ru/e9890fe9
BoJiH. [lonsapu3anus ceera

84 Pemenue 3amau bu6mmoreka [IOK https://m.edsoo.ru/c56¢8158

85 (-BETOBbIC ABICHIS B Bu6nnorexa LIOK https://m.eds0o.ru/0b36363d
TIPUPOJIC
O6o0menue u

86 cUCTEMATU3AIU 3HAHUH I10 bu6mmoreka [IOK https://m.edsoo.ru/8a14748b
teme "OnTuka"

87 KonponeHas padora 1o Bu6miorexa [JOK https://m.edsoo.ru/82315dd4
Teme «OnTuKa»
I'paHuIBl MPUMEHHUMOCTH

88 [UIACCHTAICCROM NMEXATHITL. bubnuoteka I{OK https://m.edsoo.ru/c9bd77ch
3aKOHBI 3JICKTPOIUHAMUKA U
MPUHIIMIT OTHOCUTEIIEHOCTH

89 Hocrynarsi crienuanbiof bubnuoteka I{OK https://m.edsoo.ru/c56f05ch
TEOPUH OTHOCHTEIIBHOCTH
[IpocTpancTBEHHO-

90 BPEMEHHOW MHTEPBAJL. bubnuoreka LOK https://m.edsoo.ru/d83742bb

[Ipeo6pazoBanus JlopeHna.
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VYcnoBue NIpU4UHHOCTH.
OTHOCHUTENBHOCTH
OJTHOBPEMEHHOCTH.
3ameIeHre BpEMEHU U
COKpAIlleHUE JUTHHBI

DHeprus U UMIYJbC

91 . bu6mmoreka LIOK https://m.edsoo.ru/853a64fc
PENSTHBUCTCKON YaCTHIIBI
CBs13b Macchl ¢ SHEprueu u

92 HUMITYJIBCOM PEISTUBUCTCKOM bubnuoreka [{OK https://m.edsoo.ru/b6258ffa
YaCTHIIBI. DHEPTHUS TIOKOS

93 Parosectioe Teriosoe bubmuoreka I{OK https://m.edsoo.ru/f54035a5
M3ITydeHue

94 3akoH cMenienus Buna bubnuoteka [{OK https://m.edsoo.ru/1c5ff752

95 Tnmoresa M. Ilnanica o bu6nuoreka IOK https://m.edsoo.ru/a5ffa218
KkBaHTax. @OTOHBI

96 DHeprus ¥ UMIyJasc HoToHa bubnuoteka [{OK https://m.edsoo.ru/7fb307ec
dotorpdext. OnbiTer A. T'.

97 CroiteroBa. 3aKOHBI bu6mmoreka LIOK https://m.edsoo.ru/8c68e5b9
dboTtorddekra
YpaBHeHue DUHILITEHA IS

98 dotorddekra. "Kpacnas bubmuoreka [{OK https://m.edsoo.ru/01ef4556
rparuma” gororddexra
Janenue ceeta. OnbITh 11.

99 bubnuoteka I{OK https://m.edsoo.ru/64b4f966
H. JleOeneBa

100 BonHOBEIE CBOMCTBA YaCTHII bu6mmoreka [IOK https://m.edsoo.ru/f59cfcec
Bounsbl ne bponns. limHa

101 BOJIHBI 1¢ bpoiinisa u pa3mepsl bubnuoreka LIOK https://m.edsoo.ru/5df8bafl

o0Oactu JIOKaJIU3aluu
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JBHKYLIEHCS] YaCTULbI

102

KopnyckynsipHO-BOIHOBOM
IyaJln3M

bu6mmoreka LIOK https://m.edsoo.ru/8ccab62a

103

Judpaxius 37eKTPOHOB Ha
KpHCTaiax

bu6mmoreka LIOK https://m.edsoo.ru/30dbal8c

104

Crieunduka usmepeHuii B
MuKpomupe. COOTHOIIECHUS
HEONPEIEeTEHHOCTEN
I'eitzenbepra

bubnuoteka [{OK https://m.edsoo.ru/65783dec

105

Pemenue rpadguuecknx
3a1a4

bu6mmoreka IIOK https://m.edsoo.ru/e70195bd

106

Pemenue pacu€THbIx 3a1a4

bubnuoteka [{OK https://m.edsoo.ru/ee9b3182

107

KonTponsHas pabora no
temaM: "OcuoBel CTO",
"KopnyckynsipHO-BOJTHOBOM
Jyanu3m"

bu6mmoreka IIOK https://m.edsoo.ru/c3de891a

108

OMnBITHI IO UCCTIETOBAHHIO
CTPOCHUS aToMa.
[TmaneTapHast Mojieb aTOMa
Pezepdopna

bu6mmoreka LIOK https://m.edsoo.ru/312b750a

109

[Tocrynarer bopa

bubnuoteka [{OK https://m.edsoo.ru/404dfa9a

110

Buner ciektpos. CriekTp
ypOBHEH YHEPrUH aToMa
BOJIOpOJIa

bubnuoteka I{OK https://m.edsoo.ru/cf74b1la

111

CnooHTaHHOE U
BBIHYXK/ICHHO€ HU3JIy4€HHE
cBeTa

bubmuoreka I{OK https://m.edsoo.ru/f945d85c

112

Jlazep

bubmuoteka [{OK https://m.edsoo.ru/2288a0c4
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113

Hyxnonnas mozeins supa
I'eiizenOepra-lBaHeHKO.
3aps 1 MaccoBO€ YUCIIO
sanapa. M3oTonsl.
PannoakTuBHOCTB

bu6mmoreka LIOK https://m.edsoo.ru/34ada5de

114

3aKoH paOaKTUBHOTO
pacnaga. CBoiicTBa

HOHU3BHUPYIOIICTO U3JTYUYCHUS.

Bmmsune PaanOaKTUBHOCTH
Ha XUBBIC OpraHu3MBbI.
Jo3nmerpus

bubnuoteka [{OK https://m.edsoo.ru/aab98bef

115

DHeprus CBA3M HyKJIOHOB B
anpe. SInepHble CUIIbI.
Jedekt macchl spa.

S nepubie peakuuu. AnepHbie

peaktopsl. [IpobieMbl
YIIPaBISIEMOTO
TEPMOSICPHOTO CUHTE3A.
DKOJIOTUYECKHE aCTICKThI
pa3BUTHS SIIEPHOM
SHEPIreTUKU

bu6mmorexa IIOK https://m.edsoo.ru/ff1758d0

116

Mertoibl perucTpaiuu u
HCCIIeJOBAHMA
3JIEMEHTAPHBIX YaCTHII.
@dyH/1aMEHTaJIbHbIE
B3aUMOJIeUCTBHS. bapuoHsl,
ME30HBI U JIEOTOHBI.
IIpencrasnenue o
CranapTHO# MOIeH.

bubnuoteka I{OK https://m.edsoo.ru/lac08a5b



https://m.edsoo.ru/34ada5de
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https://m.edsoo.ru/1ac08a5b

KBapk-rimroonnas Mmozaeins
aZIpOHOB

117

®du3uKa 3a npeaeaaMu
CrannapTHO# MOJIeH.
TémHasa marepus U TEMHAsI
sHeprud. EnuHCTBO
(uznueckoil KapTUHBI MHUpa

bu6mmoreka LIOK https://m.edsoo.ru/c026fd37

118

Oransl pa3BUTHA
aCTPOHOMHUHU. JHAUCHHUE
aCTPOHOMHHU

bubnuoteka [{OK https://m.edsoo.ru/ad73e145

119

[IpuMeHnMOCTB 3aKOHOB
(busukn 1151 00BICHEHUSI
MIPUPOJIEI KOCMUYECKUX
00BeKTOB. MeTo bl
ACTPOHOMHYECKHUX
HUCCIIEIOBAHUI

bu6mmoreka [IOK https://m.edsoo.ru/39c44028

120

CoBpeMEHHbIE ONITUYECKUE
TEJIECKOIIBI,
PaMOTENECKOIIBI,
BHeaTMochepHas
aCTPOHOMHUS

bu6mmoreka LIOK https://m.edsoo.ru/4877aale

121

Bun 3Bé31H0r0 Heba.
Co3sBe3nus, sipKue 3BE3bI,
IUIAHETHI, KX BUAUMOE
JIBIDKCHHE

bubnuoteka I{OK https://m.edsoo.ru/aac588eb

122

ConneuHnas cucrema.
Connue. Conneunas
aKTUBHOCTH. VICTOUHHK
sHepruu CoJiHIA U 3BE3 ]

bubmuoteka L{OK https://m.edsoo.ru/22748eb4



https://m.edsoo.ru/c026fd37
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123

3BE3/1bl, KX OCHOBHbIC
XapaKTePUCTHKH.
Juarpamma "criekTpajibHbIN
KJ1acC — CBETHMOCTh"

bu6mmoreka LIOK https://m.edsoo.ru/42169944

124

3Be3/1bI TJIABHOMT
IOCJIEI0BATEIBHOCTHU

bu6mmoreka LIOK https://m.edsoo.ru/b3ch766¢

125

Bnyrpennee ctpoeHue 3BE3.

CoBpeMeHHbIe
MPEACTABIICHUS O
MIPOUCXOXKICHUH U
spostroriu CoTHITa U 3BE3I.
OTanel >KU3HU 3BE3]

bubnuoteka [{OK https://m.edsoo.ru/d09da494

126

Mneunsiii [Iyte — Hama
lNamakTuka. TuIbl ragakTuk.
YépHbie ObIphI B sApax
TaJaKTUK

bu6mmoreka IIOK https://m.edsoo.ru/7cd10a0a

127

Bcenennas. Pacmiupenne
Bcenennoii. 3akon Xa060:a.
Teopust bosbiioro B3peIBa.
PenukroBoe uzinyueHue

bu6mmoreka LIOK https://m.edsoo.ru/3dbdf0d2

128

MacmrabHas CTpyKTypa
Bcenennoii. Meraranaktuka

bubmuoteka [{OK https://m.edsoo.ru/ce234633

129

Hepeménnsie mpoo6iieMbl
aCTPOHOMHUHU

bubnuoteka [{OK https://m.edsoo.ru/d37d9ffe

130

Pu3n4eCcKUi NPAKTUKYM 10
teMe "MccnenoBanue
MarHUTHOTO TTOJIS
MOCTOSTHHBIX MarHUTOB'" MJIN
"WccnemoBaHue CBOMCTB

bubnmuoteka I{OK https://m.edsoo.ru/67361aef
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(dbeppomMarHeTUKOB" UITU
"UccnenoBanue aecTBus
MTOCTOSTHHOTO MarHuTa Ha
pamKy ¢ Tokom"

131

@u3NYEeCKU NPAKTUKYM 110
teme "M3mMepenne cCuiiel
Awmmnepa" win "V3yuenue
3aBUCHUMOCTH CHJIbI AMIiepa
OT CHJIBI TOKA" WK
"Onpenenenre MarHUTHOM
WHIYKIIUA Ha OCHOBE
n3MepeHus cuisl Ammepa'

bubnuoteka [{OK https://m.edsoo.ru/fcae91e9

132

®u3nYeCcKUil NPaKTUKYM IO
teme "UccienoBanue
SBJICHUS 3JIEKTPOMArHUTHOM
UHAYKIUU'" WK
"OnpeneneHne HHIYKINA
BUXPEBOTO MAarHUTHOTO
mnosa"

https://m.edsoo.ru/c36658da

133

DU3NYECKUH TPAKTUKYM I10
teme "Ucciaenosanue
SIBJICHUSI CAMOMHAYKIINH"
niu "COopka Moieau
ANIEKTPOMArHUTHOT'O
reseparopa"

bubnuoteka I{OK https://m.edsoo.ru/b8fh6391

134

Pu3NYEeCKU MPAKTUKYM 10
teme "M3mepenue nepruona
cBOOOTHBIX KOJIeOaHUH
HUTSHOTO U NPY>KUHHOTO

bubmuoteka [{OK https://m.edsoo.ru/5d159d35
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MasATHUKOB"

135

Pu3NYECKU NPAKTUKYM 110
teme "[IpeoOpazoBanme
SHEPTUU B IPY>KUHHOM
MasTHHUKE"

bubanoreka LIOK https://m.edsoo.ru/a28026hd

136

@u3NYEeCKU NPAKTUKYM 110
teme "UccnenoBanue
MEPEMEHHOTO TOKa Yepe3
IIOCJIE0BATEIBHO
COEIMHEHHBIE KOHAEHCATOD,
KaTYIIKy ¥ PE3UCTOp" WIH
"UccnenoBanue paboThI
HWCTOYHUKOB CBETA B IIETIH
MepEeMEHHOT0 TOKa"

bubnuoteka [{OK https://m.edsoo.ru/89dc2d90

137

DU3NYECKUH TPAKTUKYM I10
teme "M3ydyeHue nmapameTpoB
3BYKOBO1 BOJTHBI"

bu6mmoreka IIOK https://m.edsoo.ru/b100661a

138

DuU3NYECKUH TPAKTUKYM I10
teme "M3mepenue
MoKa3artess MpeoMIICHHS
crexina" unu "[lonyuenue
M300paxKeHHs B CHCTEME U3
IJIOCKOTO 3epKaja U JIMH3bI"

bu6mmoreka LIOK https://m.edsoo.ru/42569eal

139

Ou3nyecKuii MPakTUKyM 10
teme "UcciaenoBanue
3aBUCHUMOCTHU (POKYCHOTO
paccTosiHUA OT BelecTBa (Ha
pUMepe KUJKUX JUH3)" WK
"N3mepenue GoKycHOTO

bubmuoteka [{OK https://m.edsoo.ru/b879fb3f
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PacCTOSIHUS PACCEUBAIOIINX
H3"

140

@u3NYEeCKU NPAKTUKYM 110
teme "HaGmonenue
mrdpaxun, nHTEpHEpEHINH
U NoJisipu3anuu ceera”

bu6mmoreka LIOK https://m.edsoo.ru/8b7ac737

141

@u3NYEeCKU NPAKTUKYM 110
teme "OnpeneneHue
UMITYJIbCa ¥ SHEPTUU
PENATUBUCTCKHUX YacTHUIl (110
¢dboTorpadusim TpekoB
3apsHKEHHBIX YaCTHUIL B
MarHuTHOM ToJie)"

bubnmuotexa [{OK https://m.edsoo.ru/63756c47

142

DU3NYECKUH TPAKTUKYM I10
teme "M3mepenue
nocrosiHHOM [lnanka Ha
OCHOBE HCCJIETOBaHUS
dhoTorddexra" nnm
"UccneqoBanue
3aBUCHUMOCTH CHJIbI TOKa
4yepes CBETOJHO]] OT
HanpspKeHus"

bu6mmoreka LIOK https://m.edsoo.ru/eb916f82

143

Ou3nyecKuil MPakTUKyM 1O
teme "UcciaenoBanue
CIEKTpa pa3peKeCHHOTO
aTOMapHOIo BOJIOPOJa U
M3MEpEHUE NOCTOSHHOM
Pun6epra”

bubnuoteka I{OK https://m.edsoo.ru/ec651eb8

144

Du3NYeCKU NPAKTUKYM 10

bubmuoteka I{OK https://m.edsoo.ru/c3dabe6e
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teme "HMccnegoBanue
panmoakTUBHOTO (poHa C
KCIIO0JIb30BAHUEM
nosumertpa" uinmn "Usydenue
IOTJIOIIEHUA OeTa-4acTHlLl
amoMuHuem"

145

@u3NYEeCKU NPAKTUKYM 110
teme "HaOmonenus
3BE3IHOTO HEDa
HEBOOPYKEHHBIM I'JIa30M C
HCIIOJL30BaHUEM
KOMIIBIOTEPHBIX
MPUIIOKEHUN I
OTIPEICTICHUS TIOJIOKEHHUS
HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy:
OCHOBHEIE CO3BE3 M
CeBepHOTo moymapus u
sIpKUE 3BE3/1b1" WK
"HaOaroneHus B TENECKOII
JlyHbl, 1aHET, TYMaHHOCTEH
U 3BE3IHBIX CKOILJIEHUN"

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

146

O06o0011IEHNE U
CHCTEMAaTU3aLMs 3HAHUIA.
Ponb ¢usuku u actpoHOMUH
B DKOHOMHYECKOH,
TEXHOJOTHYECKOM,
COIMAJILHON U ATUUYECKOU
cdepax aeaTenbHOCTH

bubnuoteka I{OK https://m.edsoo.ru/ad6ddeed



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

YCJI0BCKa

147

O0o01menue u
cUCTEMaTU3alus 3HaHUMN.
Ponb 1 MecTo pusuku u
ACTPOHOMHH B COBPEMEHHOM
Hay4YHOU KapTHHE MHUpa

bubmnoreka LIOK https://m.edsoo.ru/18f19f7¢c

148

O60061enue n
CUCTEMaTU3als 3HAHUMN.
Ponb pusnueckoit Teopun B
(dhopMupoBaHUU
MpPEJICTaBICHUN O
(buznyeckoi KapTUHE MUpa,
MecTO (PU3NUECKON KapTHHbI
MHpa B 00IIEM PATY
COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX IPEACTaBICHUN O
IpUpOJE

bubnmuoteka [{OK https://m.edsoo.ru/e7d400f4

149

O060011IeHne u
cUCTEMATU3AlHs 3HAaHUH 110
teme "Kunematuka"

bu6mmoreka LIOK https://m.edsoo.ru/b032fc4b

150

O06001IeHne u
cucTeMarTu3anus 3HaHui 110
teme "Kunematuka"

bubnuoteka [{OK https://m.edsoo.ru/4e31b507

151

O06o0011IEHNE U
CUCTEMaTH3aIUs 3HAHUH 10
teme "JIlunamuka"

bubmuoteka I{OK https://m.edsoo.ru/2dfbafc5

152

O06001menne u
cUCTEMATHU3aINA 3HAaHUH T10
teme "CraTuka TBEpAOTro

bubnuoteka I{OK https://m.edsoo.ru/3ccad82e
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Tena"

153

O0o0061IeHNE U
CHCTeMaTH3aIys 3HaHUH 110
Teme "3aKOHbI COXpaHEHUs B
MexaHuke"

bu6mmoreka LIOK https://m.edsoo.ru/32a4d1a0

154

O0o00611eHNE U
cHCTeMaTH3aIs 3HaHuH 110
TeMe "OCHOBBI
MOJIEKYJISIPHO-KUHETHYECKO M
Teopun"

bubnuoteka [{OK https://m.edsoo.ru/ed440ca8

155

O06o0menue u
CHCTEMAaTH3aIHsA 3HAHUH 110
teMe ""TepmoauHaMuKa.
TemnmoBsle MaIIMHEL"

bubnuoteka [{OK https://m.edsoo.ru/c63f7c10

156

O0o00menne u
cUCTEMAaTU3aLys 3HaHUH 110
Teme "ArperatHbie
COCTOSIHHS BEILIECTBA.
®dazoBbIe Iepexoabl"

bu6mmoreka IIOK https://m.edsoo.ru/1d36b5b1

157

O60061enue u
CUCTEeMaTH3alMsl 3HAaHUH 110
TeMe "Dnekrpuyeckoe nosie”

bu6mmoreka LIOK https://m.edsoo.ru/3bf0def9

158

O06o0011IEHNE U
CHCTEMAaTH3aLMs 3HaHUH 110
teMe "IlocToSHHBIN
ANEKTPUYECKUH TOK"

bubmuoteka I{OK https://m.edsoo.ru/71453ee6

159

O0o0enne u
CUCTEMAaTH3alMsl 3HAaHUH 110
Tteme "ToKHU B pa3InUHbIX

bubnuoteka [{OK https://m.edsoo.ru/3d40077a
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cpenax"

160

O06o0011IEHNE U
cUCTeEMAaTHU3alus 3HaHNUH 110
teme "MaruutHoe moJe"

bu6mmoreka LIOK https://m.edsoo.ru/3b4c06ae

161

PesepBHBIl ypOK.
O06o0mmenue u
CUCTEMaTU3alus 3HAHUN 110
TeMe "DIeKTpoMarHuTHas
WHIYKIUs"

bu6mmoreka [IOK https://m.edsoo.ru/053e2248

162

PesepBHBIi ypOK.
O06o0menue u
CHCTEMAaTH3aIHsA 3HAHUH 110
TeMe "MexaHndecKne
Koneoanus"

bubnuoteka [{OK https://m.edsoo.ru/d6310bfd

163

Pe3epBHbIi ypok.
O06o01menne u
cUCTeEMaTU3aLys 3HaHUH 110
Teme "DIeKTpOMarHUTHbIE
Konebanus"

bu6mmoreka IIOK https://m.edsoo.ru/5e2bb83d

164

Pe3epBHbIi ypok.
O06o001enne u
CHCTEMAaTH3aLMs 3HaHUH 110
TeMe "MexaHn4ecKue 1

QJICKTPOMArHuTHBIC BOJIHEI'

bubnuoteka [{OK https://m.edsoo.ru/96a7a2dd

165

PesepBHbIil ypok.
O6oO0mmeHue u
CHUCTeMaTH3allMsl 3HaHUH 110
teme "OnTuka"

bubmuoteka I{OK https://m.edsoo.ru/52ad1603

166

PesepBHBIN ypOK.

bu6moreka I{OK https://m.edsoo.ru/5bec1c65
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O06o0011IEHNE U
CHUCTEMAaTHU3alMUs 3HaHNUU 110
teme "Ocuossr CTO"

167

PesepBHBIl ypOK.
Oo6o06uienne u
CHUCTEeMaTU3alus 3HAHUI 110
teme "KopnyckynspHo-
BOJIHOBOM ayaynn3m"

bu6mmoreka LIOK https://m.edsoo.ru/f7¢59d38

168

PesepBHBIl ypOK.
O06o0menne u
CHCTEMAaTH3aIHsA 3HAHUH 110
TeMe "Pu3uka atoma"

bubnuoteka [{OK https://m.edsoo.ru/1f511654

169

PesepBHBIi ypoOK.
O0o001menue u
cUCTEMAaTU3alys 3HaHUH 110
TeMe "Pu3uKa aTOMHOTO
A/1pa v dJIEMEHTapHBIX
qacTuir"

bu6moreka [{OK https://m.edsoo.ru/905c5ce0

170

Pe3epBHbIi ypok.
O60061enue u
CUCTEeMaTH3allMsl 3HAaHUH 110
Teme "DIEeMEHTbI
actpodu3uxu"

bu6mmoreka LIOK https://m.edsoo.ru/2bffb94c

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

170

16
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NpeaAMETHBIC PE3YJAbTAaThl 0CBOCHUSA OCHOBHOM
Oﬁpa?.OBaTeJ'leOﬁ nporpamMmasl CpeaHET 0 0611161"0 06pa30BaHI/Iﬂ

JleMOHCTpHpOBaTh HA MPUMEpPaxX poib U MECTO (PU3MKH B (POPMHUPOBAHUH
COBPEMEHHOM HAy4HOW KapTHHBI MUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHM, B IPAKTUYECKON I€ATEIbHOCTH JIFOIEH

10.2

YuuThIBaTh TpaHUIBl MPUMEHEHUS H3YyYEHHBIX (U3MUECKUX MOJeNe:
MaTepuagbHas TOUKa, MHepLUaibHas cucTeMa 0TCYETa, aOCOIIOTHO TBEPAOE
TE€JI0, UACATBHBIN Ia3; MOJEIH CTPOCHUS T'a30B, KUAKOCTEN U TBEPIBIX TEll,
TOYEYHBIN AIEKTPUUECKUM 3aps]l — TP pelIeHNH GU3NYECKUX 3a]1a4

10.3

PacnioznaBate pusnueckue sBieHus (MpoIecchl) U OObICHATH UX HA OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KHHETUYECKOW TEOpPUM CTPOCHHUS
BEIIECTBA U JJNEKTPOAMHAMHMKH: pPABHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBIKEHUE, CBOOOJHOE TaJieHue Tel, JBHKEHUE IIO0
OKPY)KHOCTH, WHepLus, B3auMojeicTBue Tten; Auddy3us, OpoyHOBCKOE
JBYDKEHUE, CTPOEHHUE KUJIKOCTEH M TBEPABIX TeEJ, U3MEHEHUE 00BbEMaA Tel
IpU HarpeBaHUM (OXJIAXKJEHHM), TEIUIOBOE PpaBHOBECHE, HCIAPEHHUE,
KOHJIEHCAllMs, IJIaBJIEHUE, KPUCTAIM3alMs, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
MOBBIIIEHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPbITOM COCYJE, CBSI3b
MEX]ly IapaMeTpaMy COCTOSHUSA Ta3a B M30MpOLEccax; dIEKTpU3aLus Tell,
B3aMMOJICHCTBHE 3apsI0B

10.4

OnuceIBaTh MEXaHUYECKOEC JABVKCHHUE, UCIIOJIb3Ysl (bI/ISI/I‘ICCKI/IC BCJIIMYHUHBI.
KoopAuHaTta, IIyTh, IEPEMCIICHUE, CKOPOCTh, YCKOPEHUE, MaccCa TC€jia, CHUiia,
HUMITYJIBC  TCJIa, KHHETUUYCCKAA OHEPIUA, IOTCHHUAJIbHAA  OHCPIUs,
MEXaHHU4YCCKas pa60Ta, MCXaHW4YCCKass MOINHOCTb, IIpU  OIIMCAaHUHU
IMPpaBUJIbHO TPAKTOBATb (bI/IBI/I‘ICCKI/Iﬁ CMBICJI HCIIOJIB3YEMBIX BCIWYHUH, HUX
0003HAYEHHUS U CAWHHNIIBI, HAaXOIUTb (I)OpMYJ'ILI, CBA3BIBAIOIIUC HNAaHHYHO
(I)I/ISI/I‘IGCKYIO BCIIMYHHY C ApYTUMH BCIIMUNHAMHA

10.5

OnuceiBaTh M3y4EHHbIE TEIJIOBbIE CBOWCTBA TN M TEIJIOBBIE SIBJICHUS,
UCNOJb3Ys (U3NYECKHUE BEIMUYUHBL: JaBlIEHUE ra3a, TeMIepaTypa, CpeaHss
KUHETHYeCKast SHEprus Xa0THYECKOTO JBYDKEHUS MOJIEKYII,
CPEIHEKBAaJApaTU4YHAsl ~ CKOPOCTb  MOJIEKYJl,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSS SHeprus, pabdora rasa, Ko3(QQHUIMEHT NOJE3HOro JeicTBUA
TEIJIOBOTO JIBUTaTeNsl; MPU OMUCAHWHU MPABUIIBHO TPAKTOBATh (PU3MUECKUIL
CMBICJI MCHOJIb3YEMBIX BEJIWYMH, UX OOO3HAYEHUS U €AMHUIBI, HAXOJUTh
(GopMynbl, CBSA3BIBAIOIIME JAHHYI (DU3UYECKYI0 BEJIMYMHY C APYTUMHU
BEJIMYUHAM

10.6

OnuceIBaTh HU3YUYCHHBIC QJICKTPUYICCKHUC CBOICTBA BCIICCTBA n
QJICKTPUYCCKHUC SIBJICHUA (HpOI_ICCCBI), HCIIOJIb3YyA (I)I/I3I/I‘-IGCKI/IC BCJIIMYHHBI:




JNIEKTPUYECKUN  3apsill, DJIEKTPUYECKOE II0JIe, HAIpPsLKEHHOCTh  IIOJI,
IIOTEHLMAJl, Pa3HOCTh IIOTEHLIUAJIOB; IIPU ONKMCAHUM NPABUIILHO TPAKTOBATH
(¢u3nYecKuil CMBICT UCTIONB3YEMBIX BEMUMH, UX 0003HAYCHUS U €JMHHULIBI,
yKa3bIBaTh (HOPMYJIbl, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO BEIMYHMHY C
JPYTMMHU BETUYMHAMU

10.7

aHATM3UPOBaATh (PU3MUYECKHE MPOLECCH U SABJICHHS, MCIIOJB3YS (hPU3NUYECKHE
3aKOHBl M NPUHLUIBL 3aKOH BcemupHoro Tsrotenus, |, Il u |1l 3akons
HeloTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW SHEPrHM, 3aKOH COXpPaHEHHs
UMIyJbCa, [PUHLUI CYNEPHO3ULMHM CUJl, MPUHIUI PaBHOIPABUS
WHEPLHUAIBHBIX CHUCTEM OTCYETA; MOJEKYISIPHO-KUHETUUYECKYIO TEOPHIO
CTPOEHHUSI BEIIECTBA, Ta30BbI€ 3aKOHbBI, CBA3b CPEAHEH KHUHETHYECKOU
SHEPruu TEIUIOBOTO JBIKEHUS MOJIEKYJd € aOCOIIOTHOW TemIepaTypou,
MEpBBIM 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHHS 3JIEKTPUYECKOTO
3apsina, 3akoH KynoHa; mpu 3ToM pasiauydarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTH4eCcKOoe BBIPAXKEHHE M YCIOBUS (IpaHHUIbL, 001acTH)
MIPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE TPUHIUIBI JIEHCTBUS MalluH, NpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuyaTh yCJIOBUS  UX  0€30MMacHOTO
HCIIOJIb30BAHNS B TIOBCETHEBHOM KU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI TI0 HCCICIOBAHUIO (U3NYECKUX SIBICHHHA W
MPOIIECCOB C MCIIOJIE30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHHIA; IPH ITOM
dhopmynupoBaTh mpobaemMy (3a7ady) ¥ TUIOTE3y YUYEOHOTO AKCIIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEIOKEHHOTO 000PYAOBaHUS, MPOBOAUTE OIIBIT
1 GOPMYIIUPOBATH BBIBOIBI

10.10

OCYH.[CCTBJ'IS[TB IIpsAMBIE U KOCBCHHBIC HN3MCPCHUA (1)I/I3I/ILI€CKI/IX BCJIIMYHH,
IIpu 3TOM BBI6I/IpaTI) ONTUMAJILHBIA CIIOCO0 HN3MCPEHUA U HCIIOJIb30BaTh
HN3BECTHBIC METOAbI OLICHKHU HOFpCIHHOCTGfI I/ISMepeHI/Iﬁ

10.11

I/ICCJ'IeI[OBaTB 3aBUCUMOCTH  MCXKIOY (1)I/I3I/ILICCKI/IMI/I BECJIMYWMHaAMHU C
HCIIOJIb30BAHUCM  IIPSAMBIX H3MepeHHI>'I; Ipu 3TOM  KOHCTPYUPOBATH
YCTaHOBKY, (bl/IKCI/IpOBaTB PE3YJIbTAThI HOHy‘ICHHOI‘/‘I 3dBUCHUMOCTH
(I)I/ISI/I‘IGCKI/IX BCINYMH B BHIC Ta6J'II/II_I n l"pa(bI/IKOB, ACJIaTb BBIBOABI IIO
pe3yiibTaTaM HUCCICIOBaHUA

10.12

CobmnronaTh npaBuia 6€30MaCHOrO TPya MIPU MIPOBEJCHNUN UCCIIEI0BAaHUIN B
paMkKax  y4eOHOro  HSKCIepUMEHTa, y4eOHO-MCCIIEOBATENbCKONH U
IPOEKTHOM JEATENbHOCTU C UCHOJIb30BAHUEM U3MEPUTENIbHBIX YCTPONCTB U
71a00paTOPHOTO 000PYIOBaAHUS

10.13

Pemars pacu€rHple 3agauyu C SBHO 3aJaHHOW (PU3MYECKOW MOJENbIO,
UCTIONB3Ys (PU3UYECKHE 3aKOHBI M TIPUHIIUIIBI; HA OCHOBE aHAllu3a YCIOBHUS
3a/1au BBIOMpATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3UUECKHE BEIUYMHBI
u Gopmyibl, HeOoOXoAMMBIE IS €€ pelIeHHs, MPOBOAUTH pPACUETHl U
OIICHUBATh PEATILHOCTh MOJYU€HHOTO 3HAaYCHHS (PU3NIECKON BETUUHUHBI

10.14

Pemate Ka4C€CTBCHHBIC 3agadyu: BBICTPAaNBATh JOTHUYCCKHU




HETPOTUBOPEUMBYIO IIEMOYKY PACCY)KJCHHM C OMOpod Ha H3yYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PH3UYCCKHUE SIBIICHUS

10.15

Hcnonb3oBarh  mpu  pelieHUH  yuyeOHBIX  337ad  COBpPEMEHHbIE
WHPOpPMAIIMOHHBIE ~ TEXHOJOTMHM  JUIi  IOWCKA, CTPYKTYPUPOBAHUS,
UHTEpIPETallUM U TpEACTaBIEHUS Y4eOHOM U HaydHO-TOMYJISPHOU
UHPOpPMALMK, TOJYYEHHOW U3 pa3NUYHBIX HWCTOYHHUKOB; KPUTHUECKH
aHAIIM3UPOBATH M0JIy4aeMYyI0 HH()OPMALUIO

10.16

[IpuBoUTE NpUMEpPHI BKJIa/la POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAayKd, OOBSCHEHUE IPOLIECCOB OKPYKAIOLIEro MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJOTHU

10.17

Hcnonb3oBarh TeopeTnyeckue 3HaHUA MO (PU3MKE B MOBCEAHEBHON KU3HU
g obecriedeHust Oe30macHOCTH Mpu  oOpallleHuu ¢ npudbopamMu U
TEXHUYECKUMH YCTPOMCTBAMH, JUISI COXPAaHEHHs 3/JI0POBBS M COOIIOICHUS
HOPM 3KOJIOTHYECKOI0 MOBECHUS B OKPYKAIOLIEH cpene

10.18

PaGorate B rpymnme C BBIIOJHEHHEM PA3IWYHBIX COIMAIBHBIX PpOJIEH,
MJIAHUPOBATh PabOTy TPYIIIBI, PAIIMOHATILHO PACIIPEACATh 00SI3aHHOCTH U
IIaHUPOBATh ACATCIIBHOCTL B HCECTAHAAPTHBIX CHUTYAllUAX, AaACKBATHO
OLCHMBATb BKJIaJ KaXJIO0ro M3 YYaCTHUKOB TPYIIbI B PCIICHHUC
paccMaTpuBaeMon MPOOIEMBI

11 KIJACC

Kon
NpoBepPsieMoro
pe3yJabTarTa

111

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeIHEro 001ero o0pa3oBaHusi

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOU Hay4yHOUW KapTUHBI MUDPA, B Pa3BUTHH COBPEMEHHOW TEXHUKU
U TEXHOJIOTUH, B MPAKTUYECKOM NESATENbHOCTH JIOACH, LEIOCTHOCTh M
€IMHCTBO (PM3MUYECKOM KapTUHBI MUpA

11.2

Y4uUTHIBATH rpaHUllbl TIPUMCHCHUA H3YUYCHHBIX (1)H31/I‘{€CKI/IX MOJICIICH:
TOYCUHBIN SHeKTpI/I‘IeCKI/Iﬁ 3apsan, sAA€pHass MOACJIb aTOMa, HYKIIOHHasA
MOJACJIb aTOMHOI'O sApa IIpUu pCIICHUA (1)I/I3I/I‘ICCKI/IX 3aJa4

11.3

Pacrio3HaBath ¢pusuueckue siBiieHus (IPOIEcChl) B OOBSICHATh UX HA OCHOBE
3aKOHOB  JJICKTPOJMHAMUKA W KBAaHTOBOW (U3UKU: DIIEKTPHUYECKAs
POBOJIMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JICHCTBHS
TOKA, B3aUMOJICHICTBHE MAarHUTOB, YIEKTPOMArHUTHAsT WHAYKIIHS, JCHCTBUE
MAarHUTHOTO TIOJSl HAa TMPOBOJHUK C TOKOM U JBIDKYIIMHCS 3aps,
AJIEKTPOMArHUTHbBIE KOJICOaHUs u BOJTHBI, NPSIMOJIMHEHHOE
pacrpocTpaHEeHHE CBETa, OTpPaXEHHe, IpeIoOMIICHHe, HHTep(epeHus,
nudpakiys U MoJIIpU3alvs CBeTa, AUCIEPCUs CBeTa, (OTOICKTPUICCKUN
addekt (poTtodddexT), cBETOBOE NaBICHHE, BOSHUKHOBEHHE JIMHEHYATOTO




CIEKTpa  aromMa  BOJOpPOJA,  €CTECTBEHHAas M  HUCKYCCTBEHHAs
Paa0aKTUBHOCTD

11.4

OnuceIBaTh HU3YUYCHHBIC CBOMCTBA BCIIIECTBa (BHCKTpI/I‘-IeCKI/Ie, MAar"HuTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOJUMOCTh Ppa3IMYHBIX Cpel) U
AJIEKTPOMArHUTHBIE  SIBICHUS  (IIPOIECCHI), HCHOJB3yd  (hU3HYecKue
BEJIMYMHBL: JICKTPUICCKUI 3apsi/], CHUJIa TOKA, SJICKTPUUISCKOE HaAIPsDKEHUE,
ANIEKTPUYECKOE COMPOTHUBJIEHUE, pa3HOCTh mnoTeHnmanos, IJC, paborta
TOKAa, WHAYKIMS MarHuTHOTO ToJiA, cuiaa Awmmepa, cuna JlopeHia,
WHAYKTUBHOCTb KAaTYHIKHW, SHCPIUsd SJICKTPHUYCCKOI'O U MAarHuTHOT'O HOJ’IGﬁ,
MepUo W YacToTa KoleOaHWi B KojeOaTeThbHOM KOHTYpE, 3aps W CHIla
TOKa B TIpOlleCC€ TapMOHHMYECKHX OJEKTPOMArHUTHBIX KOJICOAHMI,
(OKyCHOE pacCTOSHWE W ONTHYEeCKas CHJIa JIMH3BI, TPH OIKMCAHHUU
IMpaBHUJIbHO TPAKTOBATbH @HSquCKHﬁ CMBICJI HCIIOJIB3YEMbBIX BECJIWYHH, HUX
0003HaYeHMs] U EIUHMIIBI; YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOLIUE JIAHHYIO
(bu3MYECKYIO BEIMUMHY C APYTUMU BETUYUHAMU

115

OnuceiBaTh M3YYCHHBIC KBAHTOBBIE SIBJICHHS W TPOIECCHI, HCIOIB3YS
(bM3UYeCKre BETUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJTMHA BOJIHBI
U YacToTa CBeTa, PHEpPrus M UMIYJIbC (POTOHA, MEepHoJ] NoJypacrnana,
SHEPTHsl CBSI3W aTOMHBIX SJIep; NMPH ONMUCAHWU TPABWIBHO TPAKTOBATH
(bu3nyuecKuit CMBICI UCTOJIb3yEMbIX BEIMYUH, UX 0003HAYECHUS U €AUHULIBI;
yKa3bIBaTh (OPMYIbI, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIMUUHY C
JOPYTMMHU BETUYMHAMU, BBIYUCIISITH 3HAU€HUE (PU3NIECKOM BETMUUHBI

11.6

AHanu3upoBath pU3NUECKHUE MPOIIECCHI U SBICHUS, UCIONb3Ysa (PU3NUECKUE
3aKOHBI W MPUHLOMIBL: 3akoH OMa, 3aKOHbI TOCJIEIOBaTENIbHOTO U
napajuieIbHOTO COEAMHEHUs MPOBOJAHUKOB, 3akoH J[xoyns — Jlena, 3akoH
ANIEKTPOMArHUTHOM MHIYKIHUU, 3aKOH MPSAMOJMHEHHOTO pacHpoCTpaHeHUs
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEJIOMJICHHUS CBETAa, YpaBHEHHE
OiiHmTeitHa g GoTtoddderra, 3aKOH COXpaHEHHUS DSHEPTuu, 3aKOH
COXPAaHEHHUS MMITYJIbCA, 3aKOH COXPAaHEHHUS 3JIEKTPUUECKOTO 3apsjia, 3aKOH
COXPaHEHHUs MacCOBOTO YHCIA, MOCTyIaThl bopa, 3aKOH pajnOaKTUBHOTO
pacmaja; Mmpu STOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXEHHWE U YyCIOBHsS  (TpaHMIBI,  00JIACTH)
IPUMEHUMOCTH

11.7

OHpe,Z[CJ'IFITL HaIlpaBJICHUEC  BCKTOpAa HWHAYKOUHU  MArHUTHOTO  TIOJIA
IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

Ctpouth M OMUCHIBaTh H300pakeHHE, CO3AaBAEMOE IJIOCKHM 3€pPKajioM,
TOHKOHW JTUH30U

11.9

BbITIONHATE AKCHEPUMEHTHI M0 HCCIEA0BAHUI0 (DU3MUECKUX SIBICHUHA U
MPOIIECCOB C MCIIOJIH30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI; TPH TOM
(dhopmynupoBaTh mpobraemy (3agady) ¥ THIIOTe3y Yy4eOHOTO IKCIEPHUMEHTa,
coOupaTh YCTaHOBKY M3 MPENJIOKEHHOTO 000PYAOBaHHUSI, TIPOBOIUTH OTBIT
1 (OpPMYIUPOBATH BBHIBOIBI




11.10

OcCyImecTBIATh MpsIMbIE M KOCBEHHBIE M3MEPEHUs] (PU3NYECKUX BEIMYMH;
IpU 3TOM BBIOMpATh ONTUMAIBHBIA CHOCOO M3MEpPEHHs M HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH NIOTPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCHUMOCTH  (DPM3MYECKUX BEJIMYMH C HCHOJIH30BAHUEM
OPSIMBIX U3MEPEHUI; NPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHUPOBATH
pe3yabTaThl TONYYEHHOW 3aBHCUMOCTH (DM3WYECKUX BEIWYMH B BHUJC
TaOuIl U TPaQUKOB, IETaTh BBIBOAKI 110 Pe3yIbTaTaM HCCIICIOBAHMUS

11.12

CobnronaTh paBuiIa 6€301MaCHOTO TPYya MPH MPOBEJICHNUN UCCIIETOBAHMIA B
paMkKax  y4eOHOrO  JKCIIEPHMEHTa, y4eOHO-HCCIEeNOBATENbCKONH U
HpOGKTHOfI ACATCIIBHOCTU C UCITOJIB30BAHHUEM N3MCPUTCIbHBIX YCTpOI\/JICTB u
71a60paTOPHOTO 0O0PYIOBAHUS

11.13

Pemats pacu€rHble 3agauu C SBHO 3a/JaHHOM (PU3MYECKOH MOJIENbIO,
HCIIOJIb3YA (1)I/I3I/I‘-ICCKI/IC 3aKOHBI U ITPUHIMUIIBI; HA OCHOBC aHaJIN3a YCJIOBUA
3aJa4du BI)I6I/IpaTB (1)I/I3I/I‘-ICCKYI-O MOACIb, BBIACIATH (1)I/I3I/I‘-ICCKI/IC BCJINYHHBI
u ¢GopMynbl, HeOOXOqUMBbIE asi €€ pelleHus, NMPOBOJUTH pacuéTel U
OLCHUBATh PCAIbHOCTDH IMOJTYUCHHOI'O 3HAYCHU A (1)I/I3I/ILIGCKOI71 BEINYHNHBI

11.14

Pemrate KaueCTBEHHbBIE 3a/1a4u: BBICTPANBAaTh JIOTUYECKU
HEMIPOTUBOPEUMBYIO IEMOYKY PpAaCCYyKJCHHM C ONOpPOM Ha W3Yy4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SABIICHUS

11.15

Ucnonb3oBath  mpu  pelmieHUHd — yuyeOHBIX  3a7ad  COBpPEMEHHbIE
nH(OpPMALlMOHHBIE  TEXHOJOTMU Ui  TIOUCKa, CTPYKTYpUpPOBAHUS,
UHTEpIpeTalii M TMpeACTaBlIeHUs Yy4yeOHOW W Hay4yHO-TIOMYJSPHOU
nHdopMalnuy, TMOJYYEHHOW U3 PA3IUYHBIX HCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

11.16

OOBACHATH IIPUHIUIIBI HCﬁCTBHH MalllMH, HpI/I60pOB N TCXHHUYCCKHUX
YCTPOﬁCTB; pasjimiatb YCIOBHA HX 0€e30I1aCHOI0  MCIIOJL30BaHUS B
HOBCCI[HGBHOﬁ KHU3HU

11.17

[IpuBoAMTE MpUMEpPHI BKJIaa POCCUMCKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKH, B OOBACHEHHE IPOIECCOB OKPYXKAIOIIET0 MHUpPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonb3oBaTh TEOPETUYECKUE 3HAHUS 1O (PU3HMKE B TIOBCEIHEBHOW KU3HU
st obecriedyeHnss O€30MACHOCTH TIpH  oOpallleHHH ¢ mpudopamMu  u
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAaHEHHsS 3JI0POBbS M COOJIOICHUS
HOPM 3KOJIOTHYECKOTO IMOBEACHUS B OKPYKAIOIICH cperie

11.19

PaGotrate B Tpymme C BBIMOJHEHHWEM pPa3IUYHbIX COLMATBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PALIMOHAIBLHO PaCHpeeNsiTh 00sI3aHHOCTH U
IUTAHUPOBATh JEATENIbHOCTh B HECTaHJAPTHBIX CHUTYallUsAX, aJeKBAaTHO
OLIEHMBATh BKJaJ KaXJOr0 U3 YYACTHUKOB TpPYNIbl B pEUIEHUE
paccMaTpuBaeMoit mpoOiIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kon Kox mposepsiemoro

pasaejia 3JJEMEHTA

HpOBepﬂeMble JIEMEHTLI COACPKAHUSA

OU3NKA 1 METOIbI HAYUYHOI'O [IO3HAHU A

1.1

®usuka — Hayka o npupoze. Haydnele meTonbl
IIO3HAHUS OKpyXKarouero mupa. Pons skcriepumenra
U TEOpUM B IIPOLECCE TO3HAHUA MPUPOIBI.
OKCIEpUMEHT B (U3HKE

1.2

MonenupoBanue (bu3rUecKux SIBJIEHUU Hu
npoueccoB. Hayunble rumnoressl. ®dusnyeckue
3aKOHBI W Teopuu. ['paHUIBI NPUMEHUMOCTH
¢usznyeckux 3akoHOB. [IpUHIMII COOTBETCTBHUA.
Ponp u wmecro ¢usuku B (POPMHUPOBAHUU
COBPEMEHHOM  HAyyHOM  KapTUHBI MuUpa, B
MPAKTHYECKOHN AESITETbHOCTH JII0IeH

MEXAHHKA

KNMHEMATHKA

211

Mexannueckoe NIBIDKECHHUE. OTHOCHUTENBHOCTD
MexaHnyeckoro nBmwkeHusa. Cucrema oTc4Yéra.
Tpaekropus

2.1.2

[lepememnienne, CKOpocTb (CpeAHSsI CKOPOCTD,
MT'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHalIbHOMN
TOYKH, UX MPOEKIUU Ha OCU CHUCTEMBbI KOOPAMHAT.
Clio)xeHue epeMEILCHUI U CI0KEHUE CKOPOCTEN

2.1

2.1.3

PaBHOMepHOE U PaBHOYCKOPEHHOE MPSMOJIMHEWHOE
IBUKEeHHE. ['pa@uku  3aBUCHUMOCTH KOOPAMHAT,
CKOPOCTH, YCKOpPEHHS, MyTH U IepeMelIeHUs
MaTepuaIbHOU TOUYKU OT BpEMEHU

214

CBoOoaHOE MajieHne. Y CKOpeHue CBOOOTHOTO
ajcHus

2.15

Kpuponmneiinoe JIBHOKEHUE. PaBHOoMepHOE
JBU)KEHUE MAaTE€pPUAIIbHOW TOUYKU IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHEWHAs CKOpocTh. [lepuon u
yacroTa. L{eHTpocTpeMuTenpHOE yCKOPEHUE

2.1.6

Texanuueckue YCTpOﬁCTBaZ CIIMAOMETP, ABUKCHUC
CHaps 0B, HCITHBIC 1 PECMCHHBIC IICPCAaYn

2.1.7

[Ipaktnyeckue paboTbl. M3MepeHHe MIHOBEHHOM
ckopoctu. lccnenoBaHue COOTHOLICHHUS MEXIY




MyTSIMH, PO ICHHBIMU TEJIOM 3a
MOCJIeI0BATEIbHBIE PAaBHBIC MPOMEXKYTKH BPEMEHHU
IpyU PaBHOYCKOPEHHOM JBM)KCHUU C HavYaJbHOU
CKOpPOCTBIO, PaBHOW HyJIO. M3ydeHue IBUKEHHS
mapuka B BA3KOW KUJIKOCTU. M3ydueHue NBHKEHUSA
Tesa, OpPOIIEHHOTO TOPU30HTAIBHO

2.2

JTMHAMUKA

221

[Ipuanun  otHocurensHOocTH ['aymmnes. Ilepsbiid
3akoH HprotoHa. HepuumanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuia. [TpyuHIMI Cynepno3uiyuu cui

2.2.3

Bropoii 3akoH HproTOHa 1511 MaTepuanbHOM TOUKHU B
uHepuuanbHoi cucreme orcuéra (MCO). Tperuit
3akoH HploTOHA 1711 MaTepuanbHbIX TOUEK

224

3akoH BceMHUpHOTO TsaroTeHus. Cuiia TKECTH.
[TepBast kocmMudeckasi CKOpocTh. Bec Tema

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Tpenue. Cuna TpeHHS
CKOJIbKEHHUSI U cuiia TpeHus nokos. KoapdunueHt
TpeHus. Cuia CONpOTUBIIEHUS MPU JBW)KEHUU TeNa
B )KMJKOCTHU WJIU rase

2.2.7

[TocTymarenbHOe W BpalIaTSIIBHOE  JIBHIKCHHE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MoOMEHT cuabl OTHOCUTEIBHO OCH  BpallCHUS.
IIneyo cuibl. YcnoBus paBHOBECUS TBEPAOTO TENA B
14(6(0)

2.2.9

Texandeckue YCTpOﬁCTBaI IIOAUIMITHUKH, IBHXXCHHUEC
HCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTuueckue paboThl. M3ydeHuwe  JIBUKEHHS
Opycka MO HAKJIOHHOM IUIOCKOCTH TOJ JeiCTBHEM
HECKOJIbKUX cuil. MccnenoBanue 3aBUCMMOCTH CHIT
VIPYrOCTH, BO3HUKAOIUX B JAehopMUpyeMoOit
NpY)XHHE M PE3MHOBOM 00pasiie, OT BEJIUYUHBI UX
nepopmanuu. VccnenoBanue ycClIOBHI paBHOBECHS
TBEPAOTO TeNa, UMEIOIIETO OCh BPAILECHHS

2.3

3AKOHbI COXPAHEHUA B MEXAHUKE

231

I/IMHYHBC MaTepHaﬂLHOﬁ TOYKH, CHUCTEMBI
MaTCpHaAJIbHBIX TOYCK. I/IMHy.]'ILC CHUJIBI U UBMCHCHUC
HUMITYJIbCa TCJ1a

2.3.2

3akoH coxpaHeHust umiyiasca B MCO. PeakruBHOE
JBUKEHHE

2.3.3

PaGora cunel




2.34

MouHoCcTEs CHIIBI

2.35

Kunernyeckass 53Heprus MaTepUAJIbHOW  TOYKH.
Teopemao KWNHETUYECKOW SHEPIUU

2.3.6

[ToreHunaneHasa sHeprus. [loTeHnumanbHas >HEprus
yIpyro nepOpMUPOBAHHOI MIPYXHUHBI.
[NoTenumansHas YHEPTUs Tesa BOIM3HM TOBEPXHOCTH
3eMiu

2.3.7

[loTeHnmanpHbple 1 HEMOTEHIMAIbHbBIE CHIIbL. CBSI3b
paboThl HENOTEHLHMAIbHBIX CHUJI C HW3MEHEHUEM
MEXaHUYECKOM HHEprud CUCTEMBI Tel. 3aKoH
COXPAaHEHHUS MEXaHUUYECKOMN SHEPTUu

2.3.8

VYnpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHu4ecKkue  yCTpOMCTBA:  JBWIXKEHUE  PAKeT,
BOJIOMET, KOTEp, NPYKUHHBIN MTUCTOJIET

2.3.10

[IpakTuueckue paboTsl. M3yueHue cBa3u ckopocTeit
TeJ Npu Heynpyrom ynape. MccnenoBanue cBsi3u
paboThl CHWJIBI C HW3MEHEHHEM MEXaHUYECKOU
SHEpPruu Tena

3 MOJIEKVJIAPHAS ®U3UKA U TEPMOAMHAMUKA

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPHUU
OcHoBHbIE TMOJIOXKEHUS MOJIEKYJIIPHO-

311 KMHETUYECKON Teopur. BpoyHOBCKOE IBUKEHHE.
Hudbdysus. Xapaktep ABUKEHUS U B3aUMOCHCTBUS
YacTHII BEIlleCTBa
Mopnenu cTpoeHHs Ta30B, >KHIKOCTEH U TBEPABIX

3.1.2 Tell U OOBACHEHHE CBOMCTB BeEIIECTBA HAa OCHOBE
3THUX MOJEIIEN

313 Macca MOJIEKYI. Konunuecto BEIIECTBA.

o IMTocTrostHHas ABoraapo

31 314 TemmoBoe  paBHOBecue. Temmeparypa u €€

usmepenue. lllkana temneparyp Lenbcus
Mopens uneansHoro raza. OCHOBHOE ypaBHEHUE

3.1.5 MOJIEKYJIIPHO-KUHETHYECKOH TEOpUU HUJCabHOTO
rasa
AOcomoTHas TeMrepaTypa Kak Mepa cpeaHei

3.1.6 KMHETHYECKOM JHEPruu  TEIJIOBOTO  JIBMXKEHHS
yactui ra3a. [llkana remnepatyp KensBuna

317 VYpaBuenne Kianeiipona — MenzaeneeBa. 3akoH
JlanbToHa

318 I"a3oBbIe 3akoHbI. M30mporiecchl B uA€aIbHOM rase ¢

IMMOCTOSAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCpMaA,




u30Xxo0pa, u3obapa

3.1.9

TexHu4YecKre yCTpOUCTBA: TEPMOMETP, OapOMeTp

3.1.10

[TpakTuueckue paboTsl. MI3MepeHre Macchl BO3ayXa
B KJIacCHOM KOoMHate. McciaenoBaHue 3aBHCHMOCTH
MEXIy TIapaMeTpaMu COCTOSHUSI Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOAMHAMUWKN

3.21

TepmonnHamudeckas cucrema. Bnyrpennss
SHEpPrusi TEPMOJIMHAMUYECKONH CHCTEMBI M CHOCOOBI
€€ U3MEHEHU

3.2.2

KonuuectBo Temmotsl u  paboTta. BHyTpeHHss
SHEPIus OJHOATOMHOI'O MJEAIBLHOIO Ia3a

3.2.3

Buant TeIJIOTepeIauHn: TETIOMPOBOAHOCTb,
KOHBEKIIMSI, W3IydeHue. TermmoéMKOCTh,  Tea.
VnaenrHasg  TemIOEMKOCTH  BellecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeave

3.24

IlepBbiii 3ak0oH TepMoauMHaMUKH. lIpumenenue
MEPBOr0 3aKOHAa TEPMOJAMHAMUKH K H30IPOLIECCAM.
['paduueckas maTEpIpeTanus paboTh ra3a

3.2.5

TenmoBrwie MAaIlIUHEL. [TpunIUTIBI NEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpazoBaHusi >HEpruu B
TEIJIOBBIX MamuHaxX. KoaddumueHnt moae3Horo
nevictus (nanee — KI1/) termoBo#t mamunbl. [{uki
Kapno u ero KIIJ]

3.2.6

Bropoii 3akon TepMmomuHamuku. HeoOpaTtumocTh
IPOLECCOB B mpupoje. TeruioBble JBUraTEIH.
DKoJorudyeckue npoOiaeMbl TEIIOIHEPreTUKH

3.2.7

Texuuyeckue yCTpONCTBA: IBUTraTellb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOIUIbHUK, KOHTUIIOHEP

3.2.8

[Ipaktnueckue paboTel. l3Mepenue yaenbHOMN
TEIUIOEMKOCTH

3.3

AT'PETATHBIE COCTOSHMA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[Tapoobpa3zoBanue u KouaeHcauusa. lcnapenue wu
KUTIEHUEe. YJeNbHasg TeruioTa mnapooOpa3oBaHUs.
3aBUCHUMOCTh TEMIEPaTypbl KUIIEHUS OT JaBICHUS

3.3.2

AOcComoTHas ¥ OTHOCUTENbHAS BIAKHOCTh BO3IyXa.
Hacspiennsii nap

3.3.3

Tépnoe Ttemo. Kpucrammuueckue u amopdHsie
Tena. AHM30TPONUS CBOMCTB KpucCTaIoB. JKuakue
Kpuctaiibl. CoBpEMEHHbBIE MaTEpHAIIbI

3.3.4

IInaBnenue u KpucTtalsin3anus. VaenpHas TemiaoTa




iassieHus. Cyonumanus

3.3.5 YpaBHeHUE TEIIOBOTO OanaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
336 IICUXPOMETP, KAJIOPUMETP, TEXHOJOTHH MOJIYyICHHUS
o COBPEMCHHBIX  MarepuaioB, B TOM  YHCIIE
HaHOMATEPHAJIOB, U HAHOTEXHOJIOTHU
337 [IpakTnueckue pabotel. l3MepeHue BiaXHOCTH
o BO3/IyXa
4 OJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA
411 DnekTpuzaiusi Tel. OJeKTpudeckuid 3apsa.  [[Ba
o BUJIA DIIEKTPUIECKHUX 3apsI0B
41.2 [IpoBOHUKH, TUIIIEKTPUKU U TIOJIYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHHUs AIEKTPUUECKOTO 3apsiaa
414 BzaumonerictBue 3apsinoB. 3akoH Kynona
DIIeKTpruYecKoe ToJIe. HanpsxénnocTts
4.15 3JIEKTpUYECKOT0 Mo, [IpuHuuMNm cynepno3uiuu.
JlvHUM HANIPSHDKEHHOCTH SIEKTPHYECKOTO TOJIS
416 Pabora cuI ANEKTPOCTATUYECKOTO TOJIS.
o [ToTermman. Pa3HOCTh IOTEHIIMAIOB
4.1 [IpoBOMHMKKM U  [OUAJIEKTPUKA B  IMOCTOSHHOM
4.1.7 AIEKTPUIECKOM noJie. Jusnexrpudeckas
MPOHUIIAEMOCTh
OnekTpoéMKocTh. KoHaeHcatop. DIeKTpOEMKOCTb
4.1.8 IJIOCKOTO KOHJEHCATOpa. ODHEPrus 3apsHKEHHOTO
KOHJICHCAaTOpa
Texuuueckue yCTpoiicTBa: AIIEKTPOCKOII,
419 AIEKTPOMETD, ANEKTPOCTaTHUYECKas 3aIuTa,
o 3a3eMJICHHE  JJIEKTpOnpuOOpoB,  KOHAEHCATOP,
KCEpPOKC, CTPYHHBIN IPUHTEP
4110 IIpakTuueckue paboTHI. H3mepenne
o SIIEKTPOEMKOCTH KOHIEHCATOPA
ITOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX CPEJJAX
Ycnosus CYIIECTBOBaHMS MIOCTOSIHHOTO
421 aJIeKTpudecKoro Toka. Mcrounnku Toka. Cuna Toka.
ITocTostHHBIN TOK
4.2 4.2.2 Hanpsokenne. 3akon OMma ais ygacTka Lienu
423 DIEeKTpUYECKOe COITPOTUBJIICHHUE. VY aensHoE
o COIPOTHUBIIEHHE BEIECTBA
4.2.4 [TocnenoBarenbHoe, MapaieNbHOE, CMEIIaHHOE




COCANMHCHUC ITPOBOAHUKORB

4.2.5

Pabora snexrpudueckoro Toka. 3akoH Jlkoymas —
Jlenna

4.2.6

MOILIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoBwkymas cuna (manee — OJC) wm
BHYTPEHHEE CONPOTUBJICHHE HCTOYHHKA TOKA.
3aKkoH Oma  mus HOJIHOM (3aMKHYTOM)
aneKkTpuueckon uenu. Kopotkoe 3ambikaHue

4.2.8

DONEeKTpOHHAs MPOBOJUMOCTb TBEPIBIX METAIIOB.
3aBUCHUMOCTb  CONPOTUBIEHUS  METAJUIOB  OT
Temmeparypbl. CBEpXIpoOBOIUMOCTh

4.2.9

Onektpuueckuid TOK B  Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

4.2.10

[MonympoBoaauku. CoOCTBEHHass W TpPUMECHas
POBOAMMOCT MOJIYHNpOBOAHMKOB. CBoicTBa p-Nn
nepexoja. [lomynpoBoHUKOBBIE TPHUOOPHI

4.2.11

DIIEKTpUYECKAN TOK B JJIIEKTPOIUTAX.
DJIEKTPOJIUTUYECKAS JUCCOLUALIMS. DIIEKTPOJIN3

4.2.12

DJIeKTpUYeCKUil TOK B razax. CaMOCTOATENbHBIN U
HECAMOCTOSITENIbHBIA ~ pa3psif. PasziuuHble TUIBI
CaMOCTOSITEBHOTO pa3psiaa. Mosnus. [1nazma

4.2.13

TexHuueckue ycTpoicTBa: aMIIEpMETpP, BOJBTMETD,
peocTar, UCTOYHUKU TOKA, dJIEKTPOHArpeBaTeIbHbIe
npuOopHI, ANIEKTPOOCBETUTEIbHBIE puOopHI,
TEPMOMETP COINPOTUBJICHUS, BaKyyMHBIH JHO[,
TEPMHUCTOPBI u dboTope3ucTopsl,
MOJIYTIPOBOIHUKOBBIH JIMOJI, TaJIbBAaHUKA

4.2.14

[TpakTuueckue padoThl. M3yueHue cMemaHHOTO
COEJIMHEHUS PE3UCTOPOB.

UN3smepenne OJIC wuCTOYHMKA TOKa M €ro
BHYTPEHHETO COINPOTUBIICHUSL. Habmronenue
ANEKTPOJIN3a

11 KIIACC

Kon
pa3nena

4

Koanposepsiemoro

3JIEMEHTa

IIpoBepsiemMble 3JIeMEHTHI COAEPKAHUS

SJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE IIOJIE. 9JIEKTPOMAT'HUTHA A MHAYKINA




IlocTosHHbBIE MAaruuThbl. B3aumoelictsue

43.1
MOCTOSIHHBIX MarHUTOB
MarnutHoe nosue. BeKTop MarHUTHOW MHIYKIUH.
432 [IpuHnun cyneprio3unyu. JIMHMM  MarHUTHOMN
e MHAYKIMU. KapTuHa TMHWI MarHUTHOW MHIYKUIUHU
TI0JISI TOCTOSTHHBIX MAarHUTOB
MarauTHO€E mnoJie MpoBOAHUKA C TOKOM. KapTuHa
JUHUWA TOJS JJIMHHOTO TMPSMOTO TPOBOJHUKA M
4.3.3 3aMKHYTOTO KOJIbLIEBOTO IPOBOJAHMKA, KATYLIKU C
TokoM. OmeiT  Opcrena.  B3aumogeiicTBue
MIPOBOJIHUKOB C TOKOM
4.3.4 Cunia AMmriepa, e€ MOIyJb ¥ HalIPaBJICHHUE
Cuna Jlopenna, €€ MOAyldh U HaIpaBJICHUE.
435 JBrm>KeHre 3apspKEHHOM YacTHIBl B OJHOPOTHOM
MarHuTHOM noje. Pabota cuisl Jlopenia
4.3.6 SIByieHUE IMEKTPOMArHUTHON HHTYKIINU
4.3.7 [ToTok BekTOpa MarHUTHOM MHAYKIIMHU
438 OJIC  wHaykuuu. 3aKOH  AJIEKTPOMArHUTHOMN
e unaykuuu Gapanes
Buxpeoe anexkrpuueckoe nosie. 3JC uHayKuuu B
4.3.9 MPOBOJIHUKE, JIBIDKYIIEMCS TOCTYNaTeJIbHO B
OJIHOPOJHOM MarHWTHOM I0JIe
4.3.10 [IpaBumno Jlenma
4311 NunyktuBHOCTh. SBieHMe camounaykiuu. JC
e CaMOMHIYKIIMU
4.3.12 DHeprus MarHuTHOTO TIOJIST KAaTYIIIKA ¢ TOKOM
4.3.13 DIIEKTPOMAarHuTHOE I0JIe
TexHuyeckue ycTpocTBa: MOCTOSHHbIE MAarHUTHI,
4.3.14 ANEKTPOMATrHUTHI, JIEKTPOABUTATENb, YCKOPUTEIH
3JIEMEHTAPHBIX YACTHII, UHIYKIIMOHHAS TIeYb
[Ipaktuueckue paboTbl. M3ydeHHe MarHUTHOTO
MoJIA KaTylku ¢ TokoM. MccnenoBanue aencTBus
4.3.15 MOCTOSIHHOTO MAarHuTa Ha pPaMKy C TOKOM.

Hccnenosanue SIBJICHUS AIIEKTPOMArHUTHOU
UHAYKIAN

5 KOJIEBAHI A 1 BOJIHbBI
MEXAHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
51 Konebarensuas cucrema. CBOOOAHEBIE KOIECOAHMS.

5.1.1

I'apmonnueckue xonedanus. Ilepuoxa, dacToTa,
amMIuuTyaa u ¢asza xonedaHuit




5.1.2

[IpyxuHHBIA MasTHUK. MaTeMaTH4ECKUN MAsITHUK

5.1.3

YpaBHeHue TapMOHUYECKUX KoJeOaHui.
Kunematnueckoen  JuHAMHUYECKOE  ONHMCAHUE
K0JIe0aTEIbHOTO JIBHKCHUS

5.1.4

[IpeBpamienue 5SHeprum INpU TAPMOHUYECKUX
koneOaHusx. CBsa3p  aMIUIMTYIBl  KoJieOaHUM
UCXOJHOW BEJIMYUHBI C aMIUIUTYJaMH KoJieOaHui
€€ CKOPOCTH U YCKOPEHUS

9.1.5

Konebarenbublit KOHTYP. CBoOoiHBIE
JJIEKTPOMAarHuTHBIE KOJEOaHWS B  HJICATHHOM
KOJIeOaTeIbHOM  KOHTYpe. AHAJOTHS  MEXIY
MEXaHHYECKIMH u AIIEKTPOMArHUTHBIMH
konebanusmu. ®opmyna TomcoHa

5.1.6

3akoH COXpaHCHUA OHEPTUHn B nacaJlbHOM
K0J1e0aTeIbHOM KOHTYpe

5.1.7

BrinyXeHHBIE MEXaHUYECKHUE KoJeOaHusl.
Pe3onanc. Pe3oHaHcHas kpuBas. BbIHyXIeHHbIE
AJIEKTPOMArHUTHBIC KOJICOaHUSI.

5.1.8

[IepemennsbIli TOK. CHHYCOUAIBHBINA ITEPEMEHHBII
TOK.

5.1.9

MOUIHOCTh MEPEMEHHOTO TOKAa. AMIUIUTYAHOE M
JIEHCTBYIOIEE 3HAUCHNUE CUJTBI TOKA U HATIPSHKEHUS

5.1.10

Tpanchopmatop. IlpouwsBoacTBo, mepemada u
notpebdieHue ANEKTPUYECKOM SHEPTHUHU.
OKOJIOTUYECKHE  PUCKA  MPU  MPOU3BOJCTBE
3JIEKTPUYECKON SHEPIUu. Kynerypa
UCIOJIb30BAHUS JICKTPOIHEPTUH B MMOBCEIHEBHON
KU3ZHU

5.1.11

Texnuueckue YCTpOMCTBA: cericmorpad,
ANEKTPUYECKHUI 3BOHOK, IMHUU 3JIEKTpOIepe1ad

5.1.12

[IpakTuueckue paboTHL. HccnenoBanue
3aBUCHUMOCTH TIepr0/ia MajbIX KoJebaHuil rpysa Ha
HUTH OT JUIMHBI HUTH U Macchl Trpysa.
HccnenoBanue mnepeMeHHOr0 TOKAa B LEMU U3
MIOCJIEZIOBATEIBHO COEAMHEHHBIX KOHJEHCATOPA,
KaTyLIKHU U pE3UcTopa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

Mexanuueckue BOJIHBI, YCIIOBHS
pacnpoCTpaHEHUs. Ilepuon. Ckopoctb
pacnpocTpaHeHus U JuiMHa BOJIHbBL [lonepeunsie u
MPOJI0JIbHBIE BOJHBI




5.2.2

Wntepdepennust u audpakuus MeEXaHHUYECKUX
BOJIH

5.2.3

3Byk. Ckopoctb 3ByKa. [’ poMKkocTh 3Byka. Beicota
ToHa. TemOp 3ByKa

524

DONEeKTPOMAarHUTHBIE BOJIHBI. YCIIOBUS WU3JIy4yeHUs
3JIEKTPOMAarHUTHBIX BOJIH. B3aumHas opueHtanus
BeKTOpoB E, B 1 v B anexkTpoMaruuTHOl BOJIHE B
BaKyyMe

5.25

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpPa)XCHHE,
IIPEJIOMJIEHUE, MOJISIpU3aLus, IuQpakys,
uHTepdepenuss. CKOPOCTh 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

[IIkama >1eKTpOMarHUTHBIX BOJH. [IprMeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIHATIBI pPagroCBsI3U u TEJIEBUIECHUS.
Pagnonokanus. DIEKTpOMAarHUTHOE 3arpsi3HEHUE

OKpYKalolleu cpeibl

5.2.8

Texanueckue YCTpOWCTBA:! MY3bIKaJIbHbIE
UHCTPYMEHTHI, YIbTpPa3ByKOBasi JAWAarHOCTUKA B
TEXHUKE W MEIUIMHE, pajap, paAuONpPHEMHUK,
TeJeBU30p, aHTeHHa, Tenedon, CBU-meun

5.3

OIITHUKA

5.3.1

[IpsamonMHEeiHOE  pacnpoCTpaHEHHE CBETa B
onxHOpoIHOM cpene. JIyu cBeta

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHHUS CBeETa.
[TocTpoenue n300paxeHuil B IIOCKOM 3epKaje

5.3.3

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOHBI IIpECIOMJIICHUA CBETA.
AOCOIIOTHEIN ITOKA3aTelb IMPECIOMIICHUA

5.3.4

[loniHoe BHyTpeHHee otTpaxenue. [IpenenpHbin
YTOJI IOJIHOTO BHYTPEHHETO OTPaXKEHUs

5.3.5

I[I/ICHepCI/IH cBeTa. CII0KHBIA COCTaB 0EJI0T0 CBETA.

IIBer

5.3.6

Coluparonue M pacceMBaroOlIde JIMH3BL TOHKas
nuH3a. POKYCHOE pacCTOSHUE M ONTUYECKas CHJIa
TOHKONH JH3bL. [locTpoenue wn3zo0pakeHH B
cobuparomux 1 paccenBarmux jauH3ax. opmyna
TOHKOM JIMH3EI. Y BEIMUCHHUE, TaBa€MOE JTUH301

5.3.7

Hpez(enbl IMPUMECHUMOCTHU reOMeTqueCKOﬁ
OIITUKHU

5.3.8

Nurtepdepentus creta. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOIIOICHUS MaKCHUMYMOB u




MUHHUMYMOB B HMHTEP(EPEHIMOHHON KapTHHE OT
JBYX CUH(A3HBIX KOTEPEHTHBIX HICTOYHUKOB

HMudpakaust cera. JludpakunuoHHas pemiéTka.
YcnoBue HaOMIOIEHUS TTIABHBIX MAKCUMYMOB TIPH

539 MajeHNM  MOHOXPOMAaTHYEeCKOro  CBETa  Ha
T(QPaKIUOHHYIO PEIIETKY
5.3.10 [Monsipuzanus ceeta
Texanueckue YCTPOMCTBA: OYKH, Iynma,
5311 ¢doroanmapar, POCKIIMOHHBII ammapar,
e MHKDPOCKOII, ~TEJIECKOIN, BOJIOKOHHAs OIITHKa,
T paKIMOHHAs PEeIETKA, TOISIPOU
[IpakTnueckue pabotel. M3mepeHue mnoxazaTesns
5312 TIPETOMIICHUSI. HccnenoBanue CBOWCTB

n3o0paxkenuit B muH3ax. HaOmrogenue aucnepcun
cBeTa

SJIEMEHTHI CIIELIAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'panuisl IIPUMEHUMOCTHA KJIACCHUYECKOU
MECXAaHUKU. HOCTy.]'IaTI)I TECOPUHU OTHOCUTCIIbHOCTHU:
WHBApPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B
BaKyyMe, IPUHIIUI OTHOCUTEIHHOCTH DUHIITEHHA

6.2

OTHOCUTENLHOCTD OJTHOBPEMEHHOCTH.
3amenyieHne BpeMEHH M COKPAIEHUE JJTUHBI

6.3

DHEprus U UMITYJIbC CBOOOTHOM YaCTHIIbI

6.4

CBsI3b  MacChl C DHEpPrued W  HMITYJIBCOM
CBOOOJIHOM YaCTHIIbL. DHEPTrUs MOKOS CBOOOIHOM
YACTHUILBI

KBAHTOBAS ®U3NKA

7.1

RJIEMEHTBI KBAHTOBOM OIITUKU

7.11

®otonbl. @Dopmyna Ilmanka cBA3M dHEPrUU
doToHa ¢ ero 4YacToTod. DHEPrust U HUMITYIbC
dboToHa

7.1.2

OtkpsiTue U uccienoanue Gorodpdexra. OnbITH
A.T'. CroneroBa. 3akoHsl poTodddekra

7.1.3

VYpaBHenue OiHmreitHa a8 QoToddhdexTa.
«Kpacnas rpanuna» gortosdpdexra

7.1.4

Hasnenue cBera. OnbiTel [1.H. JIeOGeneBa

7.15

XHUMHYECKOe JeMCTBHUE CBETA

7.1.6

Texuudeckue YCTpPOUCTBA: (OTO3IEMEHT,
¢doTonaTuuK, CoMHEUHas OaTtapes, CBETOANUO

7.2

CTPOEHHME ATOMA




7.2.1

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo
UCCJIEIOBaHUIO CTpoeHUs aroma. [InanerapHas
MOJIEIb aTOMa

7.2.2

IToctynarer bopa. M3myuenue u mnoryionieHue
($OTOHOB TpU TEpexoae aToMa C OJHOTO YPOBHS
Hepruu Ha JApyroil. Buapl cnekrtpoB. Crextp
YPOBHEW 3HEPrUH aTOMa BOAOpOJa

7.2.3

BonHoBeie cBoiicTBa ywactuil. Bonubel ne bpois.
KopmyckymnsipHo-BostHOBOM tyanu3m. Judpaxmms
JJIEKTPOHOB HAa KPUCTAILIIAX

7.2.4

CrodTanHoe n BBIHYXXJICHHOC H3JTYYCHUC.
YeTpoicTBO M MPUHIIUIT PaOOTHI Jiazepa

7.2.5

TexHH4ecKre yCTpOMCTBA: CIEKTPAJIbHBIM AHAIN3
(CIeKTpOCKOM), J1a3ep, KBAHTOBBIA KOMITHIOTED

7.2.6

[IpakTuueckue paboTHI. Habmonenue
JIMHENYaToro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtonanl HaOJIFOIEHUS Hu perucrpanuu
3JIEMEHTAPHBIX YaCTHI]

7.3.2

OTtkpoiTue paaunoaktTuBHOCTH. OnbITH Pesepdopaa
[0  OMNpEAEJeHUI0 COCTaBa  PaJUOAKTHUBHOIO
n3nydenus. CpoiictBa anbda-, Oera-, Tramma-
u3Ny4yeHus. BiusHue paguoakTUBHOCTH Ha )KUBBIE
OpraHU3MBbI

7.3.3

OTkpbITHE TIPOTOHAa MW HeWTpoHa. HykioHHas
Monenb siapa I'eisenOGepra — HMBaHenko. 3apsin
anpa. MaccoBoe uncio sigpa. M3oTorsl

7.3.4

Anba-pacnaz. ONEKTPOHHBIM W TIO3UTPOHHBIN
OeTa-pacrma. ["'amma-uznydenue. 3aKkoH
paZvoaKTUBHOTO pacmaja

7.3.5

DHeprust CBS3M HYKJIIOHOB B siape. SaepHbie CHUIIBI.
JedexT maccol siapa

7.3.6

SnepHble peakiuu. Jlenenue u CMHTE3 SAep

7.3.7

SnepHbii  peaktop. TepMOsAIepHBIM  CHUHTES.
[IpoGnemMbl U MEPCTIEKTUBBI SAEPHON SHEPTrEeTHKHU.
OKOJIOTUYECKHE aCIEKTHI SIIEPHON YHEPTETUKU

7.3.8

3HeMeHTapHHC YaCTHUIIBI. OTKpBITI/Ie MO3UTpPOHA.
CDYH)IaMeHTaHLHLIe B3aUMOJCUCTBHUS

7.3.9

TexHudyeckue yCTpoHCTBa: JO3UMETP, Kamepa
Bunscona, saepHbiii peakTop, aroMHas bom0a

7.3.10

HpaKTI/I‘-ICCKI/IC pa6OTLI. HccnegoBanue TPEKOB




gacTull (1o rOTOBBIM (GoTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1 Bun 3Bé3mHoro Heba. Co3Be3nus, spKue 3BE3JBI,

IIJIaHETHhI, UX BUAUMOC IBUKCHHUC

Conneunas cucrtema. [lmaHeTsl 3eMHOM TpyIIBI.
8.2 [InaneThI-TUraHTBl ¥ WX CIYTHUKH, KapJIHUKOBBHIC
wiageTsl. Masele Tesa COTHEYHON CUCTEMBI

Comnnme, ¢orochepa u armochepa. CoiHewHas
AKTUBHOCTH

8.3

8.4 Hcrounuk sueprun CoJiHIla U 3BE3NT

3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETHUMOCTb, paauyc, TeMIleparypa, 170:¢
B3aUMOCBs3b. JlMarpaMMa «CreKkTpaibHbIN KIacc —
8.5 CBETUMOCTDY. 3BE3/bI TJIaBHOM
MIOCJIEIOBATEIBHOCTH. 3aBHCHUMOCTh  «Macca —
CBETUMOCTB) JUTS 3BE3N TJ1aBHOM
IIOCJIEI0BATEILHOCTH

Bnayrpennee crtpoenune 3BE3n. CoBpeMEHHbIE
8.6 MIPEICTABIICHUSI O TPOMCXOKIACHUU W DBOJIIOIHIH
CouHIia ¥ 386311, JTamnkbl )KU3HU 3BE3]

Mneunsiii [lyre — Hama [Namaktuka. CrnupanbHas
cTpykTypa ["anaktuku, pacnpeneneHue 3BE31, raza
8.7 n neum. Ilomoxxenwe u nBwkenue CoJHIA B
["anmaktuke. [1nockas u chepudeckas mMoACUCTEMBI

["anakTuku
8.8 Tunel ranaktuk. PanuorajmakTUKd W KBas3aphl.
' YEpHble ObIPHI B Spax ralakTHK
Bcenennas. Pacmupenue Bceenennoi.  3akoH
8.9 Xab6usa. Pa3zoeranne ramaktuk. Bo3pact u pamuyc
' Bceenennoii, teopusi boawimoro B3peiBa. Mojenb
«ropsueit Beenennoity. PennkroBoe n3nyueHnue
MacmrabHas CTPYKTYypa Bcenennoil.
8.10 MeraranakTuka. Hepeménnnie POOIEMBI

ACTpOHOMUHA




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

1

CpopMHpPOBAHHOCT, YMEHHUHN pacro3HaBaTh (U3UUECKHUE SIBJICHUS

(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3YyYEHHBIX 3aKOHOB

Brnanenune ocHoOBOmoJararOmMMu  (PU3MUECKHUMH  TMOHATUSIMH U

BEJIMYMHAMH, XapaKTEPU3YyIOLUUMHU (PU3NYECKUE TPOLECCHI

ChopMHpPOBAaHHOCT, yMEHHI TPUMEHATH 3aKOHBI KIACCHYECKOMN
MEXaHUKH, MOJICKYJIIPHOU busuKu u TEPMOTMHAMUKH,
INIEKTPOIMHAMUKHN, KBAHTOBOW (DM3HWKW ISl aHAIW3a U OOBSICHEHUS
SBJICHHM MHKPOMHpPA, MaKpOMHUpa W Meramupa, pazindaTh yCIOBHUS
(rpaHuiibl, 006J1aCTH) TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, MMOHUMATh
BceoOmui xapakrep (yHIaMEHTANbHBIX 3aKOHOB U OTPAHUYEHHOCTh
WCIOJIb30BAHMS YaCTHBIX 3aKOHOB;, aHAIM3UPOBATh (PU3MUECKHE
MPOLIECChl,  UCHOJBb3ys  OCHOBHBbIE  TIOJIOXKEHHS, 3aKOHbI U

3aKOHOMCPHOCTH

ChopmupoBaHHOCTh yMEHHUSI pa3inyaTh YCIOBUS MPUMEHHUMOCTH

MoJeNel (PU3NIECKUX TEIl U MPOIIECCOB (SIBJIICHUI )

ChopmupoBaHHOCTh yMEHHUSI pellaTh pacyEéTHblEe 3aJayd C SBHO
3a/laHHOM M HEsIBHO 3aJaHHOU (M3UYECKON MOJEJbl0: HAa OCHOBAHHUHU
aHaJlu3a YCIIOBUS BbIOMpaTh (U3UYECKHE MOJEIH, OTBEYAIOIINE
TpeOOBaHUAM 33724, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHU
U T[OCTynatbl  (PU3MYECKHX  TEeOpUud  MPH  HCIOJIB30BAHUU
MaTeMaTHYECKUX METOJOB pELIeHHs 3a7ad, NPOBOAUTH pacuéThl Ha
OCHOBAaHWU HMEIOIIUXCA JAaHHBIX, AaHAU3UPOBATh PpPE3YJIbTaThl U
KOPPEKTUPOBaTh  METOJbl  pEHIeHUusT C  Y4ETOM  MOJIY4YEHHBIX

pE3yNbTaTOB

Pemate kayecTBEHHBIE 3aJauu, TpeOyrOIMEe MPUMEHEHUs 3HAHUN M3
pa3HBIX pa3/eNoB IIKOJBHOTO Kypca (U3UKH, a TaKXKe WHTEerpaluu
3HAHMM M3 JIPYTHX IPEAMETOB €CTECTBEHHOHAYYHOIO  ILIMKJIA:
BBICTPAaWBaTh JIOTMYECKYIO LENOYKY pacCyKIEHUH C ONOpod Ha

HU3YUYCHHBIC 3dKOHBI, 3dKOHOMCPHOCTH U (I)I/I3I/I‘-IGCKI/IG SABJICHHUA




Bnanenue OCHOBHBIMH METOJaMHU HAy4YHOTO MO3HaHUS,
UCTIONBb3yeMbIMU B (DU3MKE: MPOBOJIUTH TMpPSIMBIE M KOCBEHHBIE
u3MepeHus: (PU3NYECKUX BEIUYMH, BBIOMpAs ONTHUMAJbHBIA CIOCOO
U3MEPEHUs] U HCIIOJIb3YsI M3BECTHBIE METOJBI OIICHKH IOTPEITHOCTEH
U3MEPEHUH, TMPOBOJIUTH HCCICAOBAHUE 3aBHUCHUMOCTEH (H3UIECKUX
BEIMYMH C UCIOJb30BAaHUEM TMPSIMBIX HM3MEPEHUH, OOBICHATH
NIOJTy9eHHBIC PE3YJIbTAaThl, UCHOJb3ys (U3UUYECKUE TEOPUH, 3aKOHBI U
HOHSTHSA, U JIeNaTh BBIBOJBI; COONIONATh IpaBuia 0e30MacHOrO Tpyaa
MIpH MIPOBEJICHUN HCCIIEIOBAHUN B paMKax Y4eOHOTO DKCIIEPUMEHTa U
y4eOHO-UCCIeI0BAaTENbCKON  JAEATETBHOCTH € HCIOJIb30BAHUEM
OUQPOBBIX ~ U3MEPHUTENBHBIX  YCTPOHCTB W Ja0OpaTOpPHOTO

000pyI0BaHUs

CpopMHpOBAaHHOCT, ~ YMEHUW  aHAIM3UPOBaTH M OIICHUBATH
TOCJIEACTBUSL OBITOBOM M TIPOM3BOJICTBEHHOM NIEATETLHOCTH YEJIOBEKa,
CBSI3aHHOM € (PU3WYECKUMH TIPOIIECCAMH, C TIO3UITUN IKOJOTHUYECKOU
0€30MacHOCTH; MIPEACTABICHUI 0 panroHaILHOM
MPUPOJIOTIONIL30BAaHUHM, a  TakKe€  pPasyMHOM  HCIIOJIb30BaHHUU
JOCTMKEHUM HAayKM W TEXHOJIOTUW I JaJdbHEWIIEro pa3BUTHUS

4eJI0BEYECKOr0 00IIecTsa

OBnageHue pa3IUYHBIMU  criocobamu  paboTel ¢ WHpOpMarmein
(GU3NYECKOTO  COJEpXKaHHS C  KCIOJIb30BAaHHEM  COBPEMEHHBIX
WHPOPMAIIMOHHBIX TEXHOJOTHH;, pa3sBUTHE YMEHUH KPUTHYECKOTO

aHaJIM3a U OLCHKHU JOCTOBEPHOCTHU nonyqaeMoﬁ I/IH(l)OpMaHI/II/I

10

ChopmupoBaHHOCTH ~ YMEHHIl  NPUMEHSATH  OCHOBOIOJAraollne
ACTPOHOMUYECKUE TMOHATHS, TEOPUM M 3aKOHBl JJIs aHajiu3a Hu
00BsiCHEHUS! (PU3NYECKUX MPOIECCOB, MPOUCXOASIINX Ha 3BE3/AX, B
3BE3MHBIX CHCTEMaxX, B MEXTallaKTUYECKON cpefe; JABHKEHUS

HeOECHBIX TeJI, DBOIIOLMH 3BE311 1 Beennennoi




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
11O ®U3UKE

K
o1 Kona

pasaeJa/T IIpoBepsiemMblii 3J1eMEeHT COeP:KAHUSA
3J1eMEeHTa
eMbl

1 MEXAHUKA

1.1 KMHEMATHUKA

111 MexaHu4deckoe JBHKCHHC. OTHOCUTENBHOCTD

MEXaHHUYCCKOT'O JIBUKCHNA. Cucrema otcuéra

MarepuanbHas TOUKa.

TpacKTOpHA

Eé& pammyc-BeKkTop:
Fle)=(xlr) e ) =(2)),
TpaeKIopI,

epeMeIleHIIe: / v
= X

1.1.2 AP =7(ty) =7 () =7, — 1} =
= (Ax.Av.A2),

Iy TE.
Clo:KeHHe IepeMeleHHit:

A =0, + AT

CKOpOCTh MaTepHAIbHON TOUYKH:
AF
At

-y

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

r

0=

Ar—3i

Ax .

v = —L =X,. aHaJoTH4HO v, =Yy,, U.=Z/
- At =0 S _

1.1.3

CrnoeHIe cKopocTell: 6, =0, + 0, .
Brruncienue NEepEMCIICHUSA U ITYTU MaTepHaHBHOﬁ
TOYKHU IIPU HpHMOHHHeﬁHOM JBUXXCHUU BAOJIb OCH X 10

rpaduky 3aBucuMocTH Vx(t)

1.14




. __AD _,
VCKopeHHe MaTepHaIbHOI TOUKI: d = A—L =0/=(a,.a,.a,).
N [P T

Auv o .
a,=—= =(uv,),". aHANOTIIIHO a, = (v, ]r', a.=(v.)

a0

1.15

PaBHOMEpPHOE ITPAMOIMHENHOE IBUKECHHUE:

xX(t) = xg + Uyt
x{m)=Xg+ 8,y
g(m)—6yy=KOHCM

1.1.6

PaBHOYCKOpEHHOE IPSIMOJIMHEWMHOE JBUKEHUE:

() =x, +u, r+a*'
- o 0x T

v (t)=u, +at

a, = const

Ull.'r - L’ﬁl.'r = zlf."-.1' ['\’-2 _"'—1]

Dy +y

HPII IBILKESHIII B OHOM HAIIPABICHHH IIVIE S =

-

1.1.7

CBoOoaHOE masieHne. Y CKOpeHue CBOOOTHOTO TaACHMS.

Vi

Mo o

0 Xo {-

JIBuxkeHue tena, OpOIIEHHOTO MO YTIIOM 0. K TOPU30HTY:

-

[.‘r{f} =X, +Ug =2 tU,cosa-7
e ,
V() =y, +u,t+ & =1, +U,sina- -8
: 2 2
v (t)=v, =u,cosa

v (t)=uv, +gt=y,sina— gt

g.=0
g =—g=const




1.1.8

KpuonuHueiiHoe nBuxkeHue. /[BrkeHne MaTtepraibHOM
TOYKH MO OKPYKHOCTH.
YrnoBas v JIMHENHAS] CKOPOCTh TOUKH:

v = wR

VI10BaA H THHEHHAA CKOPOCTE TO9eK: 6 = @ R .

b2

T
IlpH paEHOMEpPHOM JBIDKEHHH TOYEK IO OKPYXKHOCTH () = 5= 27

& 3
[{eHTPOCTPEMHTEIBHOS YCKOPEHHE TOYEK: dge = T w"P . Tlomx

~

obecreyeHHe MaTepHATEHOH TOUKH

1.1.9

Teépnoe Teno. IlocTynarenbHOE U BpalaTeibHOE

JIBUKEHUE TBEPIOTO TETA

1.2

JMHAMUKA

1.2.1

WNuepunaneHpie cucreMmbl orTcuy€ra. IlepBbpiil  3akoH

Herorona. [Ipuanmn otHocuTensHOCTH ["anmnes

1.2.2

Macca tena. IImoTHOCTE BeliecTBa:

m

p=y

1.2.3

Cuna. [TpuHUMn Cyneprno3uiuyuu CUI:

-

FpaBHerFICTB = Fl + F2+' -

1.2.4

Bropoii 3akon HproToHa: 1 MaTepuaibHOM TOYKUA B
HUCO

- - -
-

Fi=ma ; Ap=F Atnpu F =koncm

1.2.5

—f{{—t

‘FIE FEI

TpeTI/Iﬁ 3akoH HproToHa mis MaTCpHUaJIbHbIX TOYCK:

-

Fip, = —Fy

1.2.6

3aKOH BCEMHMPHOIO TATOTEHUS: CHJIbI MPUTSHKEHUS
MEXY TOYECYHBIMHA MacCaMy paBHBI
mim,
R2

F=G

Cuna TSKeCTH. HGHTp TSDKECTH Tella. 3aBUCUMOCTh CHIIBI
TSHKECTH OT BBICOTHI h Haa TIOBCXHOCTBIO ILIAHCTBI

panuycom RO:




GMm

9= R + h)?

1.2.7

Cuna ynpyroctu. 3akoH ['yka:

1.2.8

Cuna tpenus. Cyxoe TpeHHE.

Cuiia TpeHUsl CKOJIbKEHUS:
Frp = uN

Cuia TpeHus OKOS:

Koaddunuent tpenus

1.2.9

[aBnenmue:

1.3

CTATHUKA

13.1

—

F
MOMEHT CHJIBI OTHOCHTEIIBHO OCH BPAIIICHHUS:
IM| = FI, rae | — mieyo cuner F

OTHOCUTEJIBHO OCHM, mpoxozsmeid uepe3 Touky O

NEPIEeHIUKYISIPHO PUCYHKY

1.3.2

LenTp Macc Tena. LlenTp Macc cuctemMbl MaTepUaIbHBIX

TOYCK:

> myr, + myr,+...
r].l.M. =
m; +my+...

B OJHOPOJHOM II0JIC TAXKCCTH

(g = const)

HCHTP MACC TCJIa COBIIAAACT C €0 HEHTPOM TAKECTU

1.3.3

Ycnosust paBHOBecus TBEpaoro tena B UCO:
[M,+M,+...=0
\[}:"1 +F,+...=0




3.4 3akon [lackans
JaBnenue B xuakoctu, noxosieiics 8 UCO:
1.35 —
P =Dpo +pgh
3akoH ApxuMmena:
Fapx = ;PBmecm €CJIU TEeJI0 M KUAKOCTH mokosites B MICO,
1.3.6
TO FApx = ngBbITeCH
VYcnoBue nmiiaBaHus Te
14 3AKOHbBI COXPAHEHUA B MEXAHUKE
HNMnynsc MmaTepralbHON TOUYKHU:
14.1 - -
p=mv
HNmMnynsc cuctemsl Tei:
1.4.2 - e .
p=p+pt..
3aK0H U3MEHEHUS M COXPAHECHUSI UMITYJIbCA!
B I/ICO Ap = A(pl + p2+. . .) = FlBHe].LIHAt + FZBHeLHHAt+' -
143 B UCO , eciu Ap = A(p; + p+...) =0,

- -

cClin FlBHe].LIH + FZBHeLLIH +...= 0

PeaxtuBHOEC JABMKCHUC

F
{?

1.4.4 PaboTa cuibl Ha MajOM MepeMelIeHUN:
A= |}5| |.-'l'-.f| -cos =F, - Ax
'(;

1.45 D)

MoOIIHOCTh CHJIBL: €CIIH 3a BpeMA At pa60Ta CHIJIBI

U3MEHAETCS HAa AA, TO MOIIIHOCTh CHJIBI




Kunerndeckast sHEpryust MaTepUAIIBHON TOYKHU:

mv p
EKHH =5 Py

2 2m

2 2

1.4.6

3aK0OH M3MEHCHUS KHHETHYECKOM OHEPTUU CUCTEMBI

MaTtepruanbHbIX To4Yek: B MCO AEkun = Al + A2 + ...

[TorenumanbHas YHEPTHS:

JJIA ITIOTCHIINAJIBHBIX CUJI

A12 = E1n0TeHu - EZHOTeHu_: AEHOTeHu

[ToTeHnmanbHas 3HEPTUsi MaTEPUATTLHOW TOYKH B
1.4.7 OJHOPOIHOM II0JIE TSHKECTU:

Erm'reHu =mg h

[ToTenuumanbHas 3HEpPTUs ynpyro 1eopMHUpPOBAHHOTO
Tena:

kx?
EHOTeHu = T

3aK0H U3MEHEHHUS U COXpaHCHHA MEXaHH4YeCKOM

OHCPI'um:

Euex = Exum + Enoresn.

B IICO AEyex = Ascex menorern. cun,

B HICO AE,ex = 0, @CII Agcex menorerm cmx = 0

1.4.8

MEXAHUYECKHUE KOJIEBAHWA 1 BOJIHBI

'apmonnyeckue kojeOaHUS MaTepUAIBHOW  TOYKH.
151 Ammutyna u Qaza  konebanuil. Kunemartmueckoe

OIMMCAaHUC!




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

v.(f)=x,

a=(v, ), =—ox()=a +ox=0,
I€ X - CMELICHUE U3 PABHOBECHSI.
JnHamuyeckoe onucanue: ma, = —kx,

rae k = mw?
DTO 3HAUUT, 4T0 F, = —kx.
DHEpPreTUYecKoe OTMCaHue (3aKkoH COXpaHEHUs

MEXaHUYECKOM YHEPTUn):

-

nm‘+£_nm§m_ﬁc4 _

2 2 2 2

CBs13b aMIIUTY/bl KOJIEOAHUM CMEIeHNs MaTepualibHON
TOYKM C aMIUIMTyJaMu KojeOaHuil e€ CKopocTH U

YCKOPEHUSL:

Upe =0, @ =4

[Tepnoa u yacToTa KoJeOaHMI:

2t 1
T —_ —_—=—
@ W
[Tepuon MAaJIbIX CBOOOTHBIX KoJIeOaHMit

MaATEMAaTHUYCCKOIo MasiTHHKA.

1.5.2 i
T'=2m |—
g
[Teproa cBOOOAHBIX KOJIEOAHUN MTPYKUHHOTO MasSTHHKA!
m
T=2n|—
k
153 Boinyxknennsie  kosie6anus. Pesonanc. Pe3onancHas
A KpUBas
[lonepeunsie u  mponosibHble  BOJMHBL. — CKOpPOCTh
pacupoCTpaHEHHUs U JITMHA BOJIHBIL:
1.5.4 1=yT =2
v
Wntepdepennyst u qudpaxius BOIH
1.5.5 3BykK. CKOpOCTb 3ByKa




MOJIEKVYJIAPHASA ®U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISAPHAS ©OU3NKA

Mogenu CcTpoeHHs Ta3oB, KUAKOCTEW W TBEPABIX TEI.
[lycts TepMoauHamuueckas cucreMa (TeJI0) COCTOUT U3

N onuHakoBbIX MOJIEKY. Tora KOJIMYECTBO BELIECTBA

21.1
N m
v=go= e N, —urcio ABoraapo, M — mMacca CUCTEMBI
A
(Tema), w — MoJsipHas Macca BellecTBa
2.1.2 TennoBoe IBIKEHHE aTOMOB U MOJIEKYJT BEIIECTBA
2.1.3 B3anmMoeiicTBre yacTuIl BemecTra
214 Hudody3us. BpoyHoBckoe aBuxeHne
2.15 Monens naeansaoro raza 8 MKT
CBA3b MEXKIYy [aBJICHUEM W CPEIHEN KUHETUYECKOU
SHEPruedl  IMOCTYNAaTebHOTO  TEIJIOBOTO  JIBMDKCHUS
MOJIEKYIT UJIeaTbHOTO Ta3a (ocHoBHOE ypaBHeHne MKT):
p lm,nF zni{m"“u‘ 2?1{:‘
= — o = — - = — - oo
2.16 3 3 L2 ) 3
riae MO — macca OJJHON MOJIEKYJIBI,
N
n = - - KOHUEHTPALHS MOICKYIT
2.1.7 AoOcomroTHas Temrepatypa: T =t +273K
CBsA3b TEMIIEpaTypbl Ta3a CO CpeaHEd KHUHETHYECKOM
SHEprueil MoCTyMaTeabHOTO TEIUIOBOTO JBHKEHUS €ro
MOJIEKYII:
2.1.8 (myp? 3
Epes = | =—kT
L2 2
2.1.9 VYpaBuenue p = nkT
2.1.10 Mogenb uieanbHOTO ra3a B TEPMOIMHAMUKE:




(Vpaprerne Menrerneera — Krareifpora
| BeIpauKeHHe /U1 BHYTPeHHEH SHEPIHH
VpaBHeHHe MeHeneeBa — KiameiipoHa (IIpi
3aIIICI):
pRT

pV=%RT = vRT = NkT, p=E.

BripaikeHHe 1114 BHYTpPeHHell 3HeprIil 0IHOaTOM
raza (IIpIMeHIIMEIe (DOPMEI 3aIIICH):
3 im

U==vRT =£_-“~JkT ==——RT=ve, T= ipl?'
2 2 21 veoo2

2111

3akoH /[lanbTOHa 11 JABIEHUS CMECH Pa3peKEHHBIX

ra3oB:p = p; + po+...

2.1.12

M3omnporiecchl B pa3pe)KEHHOM Tra3e C TOCTOSHHBIM
gucioM Mojekyl N (C MOCTOSSHHBIM  KOJIMYECTBOM
BEIIIECTBA V).

nzorepma (T = const): pV = const ,

nzoxopa (V = const): g = const ,

n3zobapa (p = const): % = const /

['padrueckoe npeacrasieHne u3omnporeccos Ha pV-, pPT- u

VT- muarpamMmax.

OO0beIMHEHHBIN ra30BbIHA 3aK0H:
V

P
— = t
T cons

JJI1 IIOCTOAHHOI'O KOJIMYECTBA BCIICCTBA V.

2.1.13

Haceimmennple 1 HEHACHIIIEHHBIE Mapnl. KauecTtBennas
3aBUCHUMOCTD INIOTHOCTH U JAaBJICHUA HACBINICHHOTO I1apa
OT TCEMIICPATYpPbl, HNX HE3aBUCUMOCTb OT 00BEMa

HACBIIICHHOT'O I1apa

2.1.14

Bnaxnocts Bo3ayxa.

OTtHOCHTEIbHAS BIIAXKHOCTD:




Prapa (T) _ Prapa (T)
Puaceimnapa (T) Puaceimnapa (T)

¢ =

N3meHeHne  arperatHblX  COCTOSHUM — BEILECTBA:

2115 WCIIapeHUe U KOHJCHCAIUs, KUTICHUE KUKOCTH

W3meHeHne  arperatHblX — COCTOSHMM — BEIECTBA:
2116 IUIABJIEHUE U KpUCTAIN3alUs
2.1.17 [IpeoOpazoBanme sHEPruu B (ha30BBIX MEPEXOaax

2.2 TEPMOJINHAMUWKA

22.1 TennoBoe paBHOBECHE U TeMIIepaTypa
222 Buytpennss sHeprus

Teronepenaya Kak cHnoco0 HW3MEHEHUS BHYTpPEHHEH
2.2.3 sHepruu 0e3  comepuieHuss paboTbl.  KonBekuws,

TEIUIONPOBOJHOCTD, U3Ty4EeHUE

KonunvecTBo TENmoThI.
2924 VY aenpHas TEMI0EMKOCTH BEILIECTBA C:

Q = cmAT

VnenpHas Temnora napoodpazosanus L: Q = Lm.
2.2.5 VnenpHas TemoTa miaBieHus A Q = Am.

VY aenpHas TemioTa cropaHus Toruea g: Q = gm

DnemeHTapHas paboTa B TEPMOIMHAMUKE:

A = pAV
2.2.6
Brruucnenue padoTsl o rpaduky mnpoiecca Ha pV-
auarpamme
[TepBslii 3aK0H TEPMOTUHAMUKU:
Q12 = AUsz + A1, = (U, = Uy) + Apz

2.2.7

Anma0ara:

Q12 =0= A4y, = (U; — Up) =AUy

Bropoit  3akoH  TepmoaumHamuku.  HeoOpaTtumsble
228 IIPOLIECCHI

[Ipunuumne! geiictBus Temaossix MamuH. KITI:
2.2.9 [ O |%m| |.hm|

"o 0 0

= Harp Harp XHarp




2.2.10

MaxkcumansHoe 3HaueHue KII/. Hukn Kapho:

Tow o, To

warp

T

marp le:n

.

Max N = Mgy =

2211

YpaBHEHHE TEIIOBOTO OalaHca:
Q1 + QZ + Q3+= 0

SJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE TIOJIE

3.1.1

DnekTpu3aiusi Tea U e€ MPOSBIEHUS. DIIEKTPUYECKUM
3apsn. [IBa Buaa 3apsga. DJIeMEHTAPHBIN AIEKTPUYECKUI

3apsna. 3aKoH COXpaHCHUA JJICKTPUYCCKOTO 3apaaa

3.1.2

Bzaumonericteue 3apsinoB. Toueunsle 3apsabl. 3aKOH
Kynona:
B OJTHOPOJIHOM BEIIECTBE C AUAIICKTPUUYECKOM

IMPOHUIACMOCTBIO £

F=k|q1|-|?: _ 1 |ql|’g:

o dmsg, 17

3.1.3

DnekTpuyeckoe nojie. Ero geiicTBue Ha 3JEKTPUUECKUE

3aps bl

3.14

HaprDKéHHO CTb DJICKTPHUYCCKOI'O ITOJIA:

>

) F

ql‘lpOﬁHbIﬂ

[Tone ToueuyHnoro 3apsina: E, = kri2

, OTHOpOHOE TIoNie: E = const.

KapTuns! nuHMi HaNTpsSHKEHHOCTH 3TUX MOJIEN

3.15

IToTeHnManbHOCTH QJICKTPOCTATUYCCKOI'O ITOJIA.

Pa3zHOCTBh NOTEHIIMATIOB U HATIPSIKEHUE:
A1z = q(P1 — ¢2) = —qAdp = qU.

IloTenumnanbHas OHEPTUs 3apdalia B 3JICKTPOCTATHICCKOM




none: W = q¢

ITorenuman QJICKTPOCTATUYCCKOI'O I10JIA:

(,,_K
T q

CBs13p HaNpPsSKEHHOCTH NOJS U PA3HOCTU MOTEHIMAJIOB JIs

OJIHOPOJTHOTO 3JIeKTpocTatudeckoro moJsi: U = Ed

3.1.6

[IpuHIHN Cynepro3uIuu JIEKTPUYECKHUX TTOJIEH:

- - -

E :E1+E2+,¢ =¢1 +¢2+

3.1.7

[IpoBOTHUKY B AJIEKTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBECHS 3aps/I0B: BHYTPU ITPOBOTHUKA

Et=0, BHYTPU U Ha IIOBEPXHOCTH IIPOBOJIHUKA ( = CONSt

3.1.8

JuydnexTpuku B JIEKTPOCTATUIECKOM HoJe.

JluanexkTpuyeckasl IPOHULAEMOCTh BELIECTBA €

3.1.9

Konpaencarop. D5eKTpo€MKOCTh KOHAEHCATOPA:

q
C=-
U

DIEKTPOEMKOCTb IIIOCKOTO KOHACHCATOPA:

£&pS
= =&y

d

3.1.10

HapannenLHoe COCIMHCHHUEC KOHACHCATOPOB:

q :q1+q2+...,U1 = UZ :---;Cnapam] _Cl +C2+...

HOCHC,Z[OB&TCHBHOG COCAMHCHHUE KOHACHCATOPOB:

1 1 1
U=U1+U;....,q1 = q2 :---;C =C—+C—+...
ocJ1 1 2

3.1.11

3Hepr1/151 Sapfbl(eHHOl“O KOHI[GHC&TOpaI
_qUu _CcU* ¢*
€T 2 2 2

3.2

3AKOHBI I[TOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:




=24
Aty

TTocrosgunerii Tok: | = const

st mocrosiHHOTO TOKA ( = It

3.2.2

VYcnoBus CyIECTBOBAHUS IEKTPUIECKOTO TOKA.
Hanpsokenne U u DJIC E

3.2.3

3akon Oma 11 yyacTKa LeMHu:

3.24

DneKTpuueckoe CONPOTUBIICHUE. 3aBUCUMOCTH
COTIPOTHUBIICHUS] OJTHOPOJHOTO TIPOBOJHUKA OT €T0

JUTHHBI U CEYEHUS. Y ICTbHOE CONTPOTUBIICHNE BEIIECTRA.

l
R:pg

3.2.5

Hctounuku Toka. JIC uctouyHmka Toka:
_ ACTOpOHHPIXCHJI

E =
q

BuyTpennee conpoTuBiieHuEe UICTOYHHUKA TOKA

3.2.6

3akon Oma mig TOJIHOM (3aMKHYTOM) AJIEKTPHUYECKOM

nenu: E = IR + Ir, oTkyna

E.r

3.2.7

[TapannensHoe coeqMHEHNE TPOBOJHUKOB!
I=11+12+..,Ul=U2=._,,
1 1 1

=—+—+.
Rnapann Rl RZ

[locnenoBarenpbHOE COENMHEHNE IPOBOIHUKOB:
U=UuUl+U2+..,11=12=.,




RHOC}l = R1 + R2+

Pabora anexrpuyeckoro Toka: A = [UL.

3akon Jxoyns — Jlenmna:

Q =I?Rt
3.2.8
Ha pesucrope
UZ
R:Q=A=I’Rt =1Ut=—t
R
MOIIHOCTB 3JIEKTPUYECKOTO TOKA:
AA
P=— =10
At Ar—30
TermoBast MOIITHOCTB, BBIAEISEMAs HA PE3UCTOPE:
2
2 U -
. . R
MonTHOCTE UCTOYHUKA TOKA!
PE = _  ctem =FEJ
At
Ar—30
CB0OOHBIE HOCHUTEIHM DJICKTPHYECKHX 3apsoB B
3210 MPOBOJHUKAX. MexXaHU3Mbl MPOBOJUMOCTH TBEPBIX
METAJJIOB, PACTBOPOB U PACILJIABOB AJIEKTPOJIUTOB, ra30B.
[TonynpoBoanuku. [1oynpoBOJHUKOBBIN KO
3.3 MATHUTHOE I1OJIE
MexaHnueckoe B3aMMOJIEHCTBHE MarHUTOB. MarHuTHOE
noie. Bekrop wmarmuTHOM —wuHAyKuMu. IlpuHnun
CYIIEPIIO3UIIMU MAarHUTHBIX MOJICH:
B =B; + B,+..
3.3.1 1 2
JluHuyn MHAYKUMM MarHUTHOro mnoJist. KapTuHa nuHUi
WHIYKIUU MarHUTHOT'O TOJISt M0J0COBOTO u
M0IKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB
3.3.2 OneiT Dpcrena. MaruuTHoOE 10JI€ MPOBOJAHHUKA C TOKOM.




KapTI/IHa JIMHUH HHAYKIIMUX MAr"ovuTHOrO 1oJid JJIMHHOTO
npaMoro HnpoBOAHHMKA HW  3aMKHYTOI'O  KOJIBLICBOTI'O

IIPOBOJHMKA, KaTYILIKH C TOKOM

3.3.3

Cuna Amnepa, e€ HallpaBJIeHUE U BEJINYUHA!

F, = IBlsina
, TJIe 0L — YroJI MEX/ly HalpaBJIE€HUEM ITPOBOJHUKA U

BEKTOpPOM B

3.34

Cuna JlopeHiia, €€ HanpaBJICHUE U BEJIMUMHA:
Fnop =l q | vBsina

>
>

II€ O — Yroa MEeXIy BEeKTopamMu v u B
JIBm>keHrne — 3apsHKEHHOM  4YacTUUpl B OJHOPOJHOM
MAarHUTHOM IIOJIE

3.4

OJIEKTPOMAT'HUTHAA UHAYKIA

34.1

IToTok BekTOpa MarHUTHOM MHTYKIIUH:

® = B,,S = BScosa

3.4.2

SIBnenue snexrpoMarHuTHOM HHAYKIMU. DJIC nHAYKIMN

3.4.3

3aKOH 3JIEKTPOMarHuTHOM MHAYyKIuKu Papazes:

AD
E :—E :—(IJ;
Af—i0

3.4.4

OJ1C uHAYKUMH B IPSIMOM ; / \%I 5 7
IPOBOIHHUKE [UTHHOMA |, / i/
JBUXKYIIEMCSI CO CKOPOCTBIO /

R

v(v L )B OAHOPOJHOM MAarHUTHOM 110Ji€ B:

|E,|=Blvcosa rae @ - yron mexay Bekropom B i HopMmaisio /i k
IJI0CKOCTH, B KOTOPOIA JieskaT BekTopsl | u U ecnu [ LB u o L B,
TO ’E1| =Blv

3.4.5

[IpaBuiio Jlenna




D
Uupyktusrocts: L=— wmu @ = L1

] >
3.4.6
Al ;
Camounaykuns. DJIC camounaykuuu: E, = _LA_I =-LI,
Ar—0

DHeprust MarHUTHOTO TOJISl KaTYIIKU C TOKOM:

3.4.7 w LI?
)

3.5 OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 1 BOJIHbI
Konebarenbublit KOHTYD. CBoOo1HBIE
JJIEKTPOMArHUTHBIE Kosie0aHus B UJeaTbHOM
KoJIeOaTeIbHOM KOHTYpE:

[4() = Gumesin( o+ )
35.1
II[ t)=q,=wmg__ cos|of+q,)=1__ cos|wf+q,]
®opmyna Tomcona:
2 1
T =2nVLC ,OoTKyna w = T =TT
CBs3p aMIIUTYIBl 3apsAfla KOHAEHcCATOpa € AaMIUIUTYIOU
CHWJIBI TOKA IIPU CBOOOTHBIX AJIEKTPOMArHUTHBIX KOJIEOaHUSX
B UJIaJIbHOM K0JIeOaTeTbHOM KOHTYpeE:
_ jr1'11.1!r.
gm -
D
3aKkoH COXpaHEHUs SHEPrUuu B UJCIbHOM
K0J1e0aTeIbHOM KOHTYpE:
3.5.2
353 Boiny)xneHHBIE JIEKTPOMAarHUTHBIE KOJIeOaHusl.
o Pesonanc
354 Ilepemennbii  TOK. IIpomsBoxcTBo, nmepenaya u

noTpeOieHne 3JIeKTPUIECKO SHeprun




cu? LIt cu? LI’
+ = = MR — const.
2 2 2 2

3.55

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH.  B3aumuas

OpucCHTausA BCKTOPOB B BJICKTpOMaFHI/ITHOfI BOJIHE B

- -

BakyyMme: E LB 1lc

3.5.6

[lIkaja  2JIEKTPOMArHUTHBIX  BOJIH.  IIpumeneHue

OJICKTPOMArHUTHBIX BOJIH B TCXHUKC U 6I)ITy

3.6

OIITUKA

3.6.1

[IpssMonMHENHOE pacpoCTpaHEHUE CBETA B OJTHOPOIHOMN

cpene. Toueunslii uictounuk. JIyd cBeta

3.6.2

3aKOHBI OTpaKEHUsS CBeTa. a = ff

alp

Yoo eyd

3.6.3

[TocTpoenne n3o0pakeHUH B TIIIOCKOM 3€pKaie

3.6.4

3aKOHBI IpCIOMIICHHUSA CBETA.

[Ipenomnenue cBera:

nysina = n,sinf.

AOCOJTFOTHBIN MOKa3aTeb MPEIOMIICHHS:
Cc

Nasc = v

OTHOCUTENBHBIN MTOKA3aTeIb MPETOMIICHHUS:
np, 1

1 U2

nOTH

L

2
XoJ 1yder B IpU3Me.
Vi =Va, Mk =7k,
CooTHOIIEHHE YacTOT M COOTHOLICHHWE [UIMH BOJIH IIPU

epexoa€ MOHOXPOMATHUUYCCKOI'0 CBCTa UYCPE3 TI'paHUIY

paszena AByX ONTUYECKUX CPE/I:

3.6.5




ny<m 1y

n

Oup

[losnHOE BHYTpEHHEE OTpaKECHHUE.

[IpenenbHbIi yroi OJHOIO BHYTPEHHETO OTPAKEHUS:

. 1 n;
Sinay, = =—
nOTH Tl1

3.6.6

Colwuparorue U paccewBaroliue JUH3bI. TOHKas JIMH3A.
@DOKyCHOE pacCTOSSHHE U ONTHYECKas Chja TOHKOHU

JIMH3BI:

3.6.7

o 1 1 1
®opMyia TOHKOW JIMH3BI: Str=2

-

VYBenudeHue, 1aBaeMoe JIMH30M:

h |fI
P=0="a

F

F\ h

f

k3

B ciyuae pacceunBaromiei JuH3bI:

3.6.8

1
DO = F =—0,
D

h 1f1
r=—=—-1
H d

Xon my4a, OPOLIEALIET0 JHMH3Y IOJX IPOU3BOJIBHBIM
yrioM K €€ TJIaBHOM onTtudecko ocu. Iloctpoenue
N300paKeHUI TOUKU M OTpe3Ka MpsAMON B cOOMpPAIOIINX

" paCCCUBAIOIHNX JIMH3aX U UX CUCTEMAX

3.6.9

doroanmapaT Kak ontudyeckuid npubop. I['ma3z kak




OIITUYCCKasa CUCTEMA

3.6.

Wntepdepennust  ceera. KorepeHTHbIE  HMCTOYHMKH.
VYcnoBuss HaOMIOACHUS MaKCHMyMOB M MHUHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JABYX CHH(A3HBIX

KOTCPCHTHBIX UCTOYHUKOB:

MaKCIIMYMBI — A=2m—, m=0,£1,£2, £3_ |

7

vt
MIHIMYMEI — A=(2m+1)-, m=0,%1

i

3.6.11

Hudpaxuus ceera. udpaxiuonHas pemérka. YcioBue
Ha6J'IIOI[€HI/I${ TJIaBHBIX MAaKCHUMYMOB IIpW HOPMAJIbLHOM
MMaaACHUHU MOHOXPOMATUYECKOTO CBETA C }IJII/IHOI;'I BOJIHEI A

Ha pemréTky ¢ nepuoaom d:

dsing,, =mA,m=0,+/-1,+/-2,+/-3,..

3.6.12

Hucnepcus cBeta

KBAHTOBAS ®U3UKA

4.1

KOPITYCKYJISIPHO-BOJTHOBOM JIY AJIU3M

411

I'mnote3za M. I[lnanka o kBanTax. @opmyna Ilnanka: E =
hv

41.2

®doToHBI. DHEprus GOTOHA:

E=hv—/1—pc.

Nmnynsc dpoToHAa:

hv
c

4.1.3

®oroadpdexr. Ombitet  A.I'.  CromeroBa. 3aKoHbBI

dhoTorddekra

414

VYpaBuenue DifHirelHa 111 GoTorddexra:

EqJOTOHa = ABbIXOﬂa + EKm—lmax:

hc
rac, Ecl)OTOHa =hv = BN
hc
Aep

ABbIXO,CLa = thp =




2
MV~ max

Exunmax = 2 = eUsy

4.15

[laBiieHue cpera.
JlaBneHue cBeTa Ha  IOJHOCTBIO  OTPa)KaroLIyIo
IOBEPXHOCTh M  HA  IOJHOCTBIO  IOTJIOIIAIOIIYIO

MTOBEPXHOCTH

4.2

OU3NKA ATOMA

42.1

[Inmanerapnas Mozenb aToMa

4.2.2

[Mocrynatel bopa. M3nydyenue u moriomieHne (GpoToHOB

npu mnepexoac aroMa € OJHOro YpOBHSA OSHEPrud Ha

JIPYrom:

hv, = he =|E,-E

mn - .
“mm

™ |

4.2.3

JIuHelyaTele CIEKTPBHI.

CrnexTp ypoBHEH SHEPIrUU aToMa BOJAOPOJIA:

E

"

_ -1363B

I

, n=123 _.
n

4.3

OU3NKA ATOMHOI'O AIPA

43.1

Hyknonnas moxpens simpa ['eitzenOepra — lBaHeHKo.

3apsn sapa. MaccoBoe uuciio sapa. M3otomnsl

4.3.2

P AIMOAKTHBHOCTD.

Anba-pacnan;
A, A4 4
ZX—7,Y +,He

bera-pacnan.

DNeKTPOHHBIN B-pacna:

A A [ J—
zX—= Y+ je+v,

[To3utponnslii B-pacnan;
A A 0=, .,
s X—=2 Y + e+ v,

I'amma-usinydenue

4.3.3

3akoH PAaAUOAKTHUBHOT'O pacliaga:
-t
N(t) = Ny * 2T

HYCTL M — Macca paguoOaKTUBHOTO BEIICCTBA. Torma




—t
m(t) =mgy * 2T

4.3.4 SnepHble peakuuu. Jlenenue U CUHTE3 sSAep

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

NHTEPHET
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