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[Iporpamma 1o ¢usnke 0a30BOr0 ypOBHS Ha YPOBHE CpPEIHETO OOIIero
oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE TMOJOXKEHHM M TpeOoBaHUN K pe3yibTaTaM
OCBOEHHMsI OCHOBHOM 00pazoBarenbHOM nporpaMmmsbl, npencrasiieHHbix B ®I'OC COO, a
Takke ¢ yd€rom QeaepanbHOoil paboueld TPOrpaMMbl BOCIUTAHUS W KOHIICTIITUU
npenojaBanus ydeOHoro mnpeamera «@Pusnka» B 00pa30BaTEIbHBIX OPTAHU3AIUIX
Poccuiickoii @eaepannn, pealn3yrommX OCHOBHbIE 00pa30BaTeIbHBIE TIPOIPAMMBI.

Coneprxanue nporpaMmsl 1o (pusuke HanmpaBiIeHO Ha (OPMHUPOBAHUE €CTECTBEHHO-
Hay4yHOU KapTuHbl Mupa oOydarontuxcs 10—11 kmaccoB mpu oOydeHuUM ux (QuU3MKe Ha
0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOro mnonxona. IIporpamma mo
¢uszuke coorBeTcTBYyeT TpeboBanusiM PI'OC COO K mIaHUPYEMBIM JIMYHOCTHBIM,
MpPEAMETHBIM W  METAalpeIMETHBIM pe3yJbTaTaM OOYYeHHs, a TaKXe YYUTHIBACT
HEOOXOJMMOCTh pealu3alid MEXKIPEAMETHBIX CBA3€H (U3UKA C €CTEeCTBEHHO-
HAay4YHBIMUA YYEOHBIMU MpeaMeTaMu. B Hell ompenesnstoTcsi OCHOBHBIC €I H3YyYCHHUS
(buU3MKM Ha YypOBHE CpeaHero oOiiero o0pa3oBaHUs, IUIAHUPYEMbIE PE3YJIbTaThl
OCBOEHHUS Kypca (M3UKU: JIMYHOCTHBIC, METaNpeIMETHbIC, MpeaMETHbIe (Ha 0a30BOM
YPOBHE).

[Iporpamma o gu3ukKe BKIIOYALT:

e IUIAHUPYEMBIEC PE3yJbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM ypOBHE, B TOM

quCJe IPeAMETHBIE PEe3yJIbTaThl MO rojamM oOydYeHus,

e coJiepKaHue yueOHoTo npeamera « Pu3nKka» mo rojgaM 00ydeHHUs.

®dusnka Kak Hayka 0 HauOosiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTyMNAas B KaYeCTBE
y4eOHOTO MpeaMeTa B IIIKOJIC, BHOCUT CYIIECTBEHHBIA BKJIAJl B CHCTEMY 3HAHHU 00
okpyxatomeM wmupe. IlkoneHbli Kypc (QU3MKH — CHUCTEeMOOOpa3yromuil s
€CTEeCTBEHHO-HAYUHBIX YUYEOHBIX MPEAMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIeKaT B
OCHOBE TIPOIICCCOB M SBIICHHH, W3y4aeMbIX XHUMHEH, OHojoTHeH, (U3NISCKOM
reorpadueit 1 actpoHomuei. Mcnonp3oBaHWEe W aKTUBHOE NPUMEHEHHE (HU3UUICCKUX
3HAHWM OMpenesieT XapakTep HW pPa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cdepe
DHEPIreTUKH, TPAHCIOPTa, OCBOEHUSI KOCMOCa, TOJYYEHUs] HOBBIX MaTEpPHAIOB C
3alaHHBIMU CBOMCTBaMHM M Jpyrux. M3ydenuwe ¢Gu3MKM BHOCUT OCHOBHOW BKJIaJd B
(dhopMHUpOBaHNE €CTECTBEHHO-HAYYHOW KAPTHUHBI MHUpa 00y4aromuxcs, B (hOpPMHUPOBAHUE
YMEHUU TPUMEHATh HAyYHBIH METOJ TIO3HAHUS TPU BBINOTHEHUHM HWMHU YYCOHBIX
HUCCIIeI0OBaHUM.

B ocHOBY Kypca pu3uku A ypOBHSI CpEIHEro 00111ero o0pa3oBaHus MOJOKEH P
uJel, KOTOPbhIE MOKHO PAaCCMAaTPUBATh KaK MPUHIIMUIIBI €70 TOCTPOEHUS.

Hoes yenocmmocmu. B COOTBETCTBUM ¢ HEW Kypc SBISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJACPKUT MaTepHall W3 BCEX pa3leioB (PU3WKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOMN (U3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW MaTtepuasl Kypca Pu3nku o0beTUHEH
BOKpyTr (usnueckux Teopuil. Bemymmm B Kypce sBisieTcs  (HoOpMUPOBaHHE
MPEJCTABICHUI O CTPYKTYPHBIX YPOBHSX MAaT€pUHU, BEIIECTBE U MOJIE.



Hoes  eymanumapuzayuu. EE peanuzarus TpeanoiaraeT  UCMHOJIb30BaHUE
rYMaHUTapHOTO NOTEHIaNa (pU3nuecKoi HayKH, OCMBICTICHHE CBSI3U Pa3BUTHS (PU3UKH C
pa3BuTHEM OOIIECTBAa, a TaKKe€ C MHPOBO33PEHUECKHMMH, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonoti nanpasnennocmu. Kypc Gusuku mnpesrnosnaracT 3HaKOMCTBO C
[IUPOKUM KPYTOM TEXHHUUECKUX U TEXHOJOTHYECKHUX MPUIOKEHUH U3yUYEeHHBIX TEOPU U
3aKOHOB.

Hoes sxonozuzayuu peannu3yeTcsi IOCPEACTBOM BBEIACHUS 3JIEMEHTOB COJIEpKaHUS,
MOCBSIIIEHHBIX OSKOJOTUYECKUM TMpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
Pa3BUTHEM TEXHUKHM W TEXHOJIOTHM, a Takxke OOCYXIACHHUS MpoOJeM pallMOHAIbHOTO
MPUPOIOINOIB30BAHMS M KOJIOTUYECKON O€30I1aCHOCTH.

CrepHEBbIMU 3JEMEHTaMU Kypca (HU3MKM Ha YpOBHE CpPEIHEro oOLIero
oOpa3oBaHMsl SIBISIOTCS  (Qu3nyeckue Tteopun ((GOpMUPOBAHME MIPEICTABICHUNA O
CTPYKTyp€ MOCTpOeHUs: (U3NYECKON TeopuH, poiau (PyHAAMEHTAJIbHBIX 3aKOHOB U
IPUHILIUIIOB B COBPEMEHHBIX MPEJICTABICHUSIX O NPHUPOJE, I'PaHULAX MPUMEHUMOCTU
TEOPH, /ISl ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBIEHUN U IIPOLIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOAX0 B Kypce (QU3UKU pean3yeTcsl MPekIe BCEro
3a C4ET OpraHMU3alK FKCIIEPUMEHTAIBHON AesTeNbHOCTH oOyuatomuxcs. s 6a30Boro
YpOBHS Kypca (PU3MKU — 3TO UCHOIb30BAaHUE CUCTEMBI (PPOHTAIBHBIX KPaTKOBPEMEHHbIX
HKCIIEPUMEHTOB U JJAOOPATOPHBIX padOT, KOTOPBIE B IPOrpaMMe Mo (PU3UKE 0ObETUHEHBI
B OOLIMI CIIUCOK YYEHUYECKUX MPAKTHUECKUX padoT. Bbiaenenre B yka3aHHOM MepeyHe
7a0bopaTOpHbIX pPabOT, MPOBOAMMBIX [UJIi KOHTPOJSL M OLIEHKH, OCYIIECTBIISIETCS
y4aCTHUKaMHU 0Opa30BaTEIbHOTO MpoLEcca UCXOAS U3 OCOOCHHOCTEH IMJIaHMPOBAHUS U
ocHameHust kabunera ¢usuku. [Ipu sToM oOecnieunBaeTcsi OBIaJCHUE O0YUYAIOIIUMHUCS
YMEHHUSIMH  TIPOBOJWUTH KOCBEHHBIE M3MEPEHHUs, HCCIEIOBaHHs  3aBUCHMOCTEH
(bu3MYECKUX BEIMYMH U MMOCTAHOBKY OIBITOB IO MPOBEPKE MPEATOKEHHBIX THIIOTES.

Bonbiioe BHUMaHue yAenseTcsl pelieHnIo pacuéTHRIX U KauyeCTBeHHbIX 3ajad. [lpu
TOM JJi1 PACUYETHBIX 3a/ad TMPUOPUTETOM SBJSIOTCA 3a7aud C SIBHO 3aJaHHOU
¢uznueckoil  MOAENbIO, MO3BOJSAIONIME  NPUMEHATH  M3YyYEHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U MHTErpUpysl 3HaHUS U3 Pa3HbIX
paznenoB. [[ns kadecTBEHHBIX 3aJlay MPUOPUTETOM SIBIISIIOTCS 3aJaHusl HA OOBSICHEHUE
NpOTeKaHusl (PU3NYECKUX SIBICHUN U TPOLIECCOB B OKPY’KAIOLIEH KU3HU, TpeOyroliue
BbIOOpA (PU3MUECKON MOJIENH ISl CUTyallMH MIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO k MarepuanibHO-TEXHUYECKOMY
oOecreueHunto y4eOHoro npoiecca 6a30Bblil ypoBeHb Kypca (PU3UKH Ha YPOBHE CPEIHETO
oO1ero o0pa3oBaHMsl JTOJDKEH M3Yy4aThCsl B YCIOBUAX NPEIMETHOrO KaOuHeTa (hU3UKU
WIM B YCIOBUSAX HWHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO
nukia. B xabunere Gu3uku MODKHO OBITH HEOOXOAUMOE JTA0OPATOPHOE 00OPYIOBAHUE
JUTISL BBITIOJIHEHUS YKAa3aHHBIX B IporpamMme Mo (U3MKE YYEHHMYECKUX MPaKTHYECKUX
paboT U AEMOHCTPALIMOHHOE 000PYI0BAHHKE.



JleMoHCTpallMoHHOE 000pyAOBaHHE (POPMUPYETCS] B COOTBETCTBUM C MPUHIIUIIOM
MHUHUMAJbHOM JOCTATOYHOCTHU U OO0ECMEeUMBAET IOCTAHOBKY IMEPEUUCICHHBIX B
mporpamMme 10 (GU3NKE KIIOYEBBIX JAEMOHCTPAIMKA [JII HWCCIICIOBAHUS HM3ydaeMbIX
SBJICHUM M TIPOLIECCOB, SMIUPUUYECKUX U (QYyHIAMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX
IIPUMEHEHUM.

JlabopaTopHoe  oOopymoBaHue ISl  YYEHWYECKHX  MPAKTHUYECKUX  padoT
dbopMupyeTCss B BUIE TEMATHYCCKUX KOMILIEKTOB M OOCCIEYMBACTCA B Pacuére OHOTO
KOMIIEKTa Ha JABYX OOy4Jaromuxcs. TeMaTHYecKhe KOMIUICKTHI JIabOpaTOPHOTO
000pyI0BaHUs JOJKHBI OBITH MTOCTPOEHBI HA KOMIUIEKCHOM HCIOJIb30BAaHUU aHAJIOTOBBIX
U 1UGPOBBIX MNPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX CHUCTEM B BHJIE
1U(pPOBBIX TAOOPATOPHUH.

OCHOBHBIMU 1IEJISIMU U3y4€HUs PU3UKHU B 001IEM 00pa30BAHUHU ABIISIOTCS:

e (opMupoBaHuEe MHTEpECA U CTPEMIICHHS O0yUYaIOIIMUXCS K HAYYHOMY M3YUYEHUIO

IPUPOIBI, PA3BUTHE WX UHTEIICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;

e pa3BUTHE TMPEACTABICHUN O HAYYHOM METOJE IMO3HAHUS U (HOPMHUPOBAHHE
HCCIIEIOBATENIBCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBICHUSIM;

e (opMupoBaHHE HAYYHOIO MHUPOBO33PECHUSI KaK pe3yJibTaTa U3Y4YEHUs] OCHOB
CTpPOEHHUS MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

e (¢opmMupoBaHHEC YMEHHH OOBSCHATH SBJICHHUS C HCIIOJIb30BaHUEM (PU3MUECKUX
3HaHUU U HAyYHBIX JI0KA3aTEIbCTB;

e (¢opmMupoBaHHE TMPEJACTABICHUNH O poJu (PU3UKU I PA3BUTHUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHrne dTUX I1elield 00ecreunBaeTCsl pEIICHUEeM CIEAYIOIMNX 3aaad B

IpoIiecce 3ydeHus Kypca GU3uKd Ha YPOBHE CPEJIHEro 00IIero oopa3oBaHus:

e TMpUOOpPETEHHE CHUCTEMBl 3HAHMM 00 OOHMX (PUINYECKHX 3aKOHOMEPHOCTSX,
3aKOHAx, TEOpHSAX, BKIOYAs  MEXaHWUKY,  MOJIEKYJSIpHYIO  (U3HUKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY U DJIEMEHTHI aCTPOPU3UKHY;

e (opMupoBaHuE yMEHUI TPUMEHSTH TEOPETUYECKHUE 3HAHUS JJIsi OOBSICHECHHUS
bu3nUecKuX SIBJICHUN B MPUPOJE W JUISl IPUHITHS MPAKTUYECKUX PEIICHUA B
IMOBCEJHECBHOM JKU3HU;

e OCBOCHHE CIIOCOOOB pEIICHUs Pa3IMYHBIX 3aJlay C SIBHO 3aJaHHON (Pu3NUecKoi
MOJICIIbIO, 3a/1a4, TOIPAa3yMEBAIOIINX CAMOCTOSITEIbHOE CO37aHue (PU3NUECKOU
MOJICIH, aJICKBATHON yCIIOBUSM 3a/1a4H;

e TMOHMMaHHE (PU3NYCCKUX OCHOB U MPUHITUIIOB ACHCTBUS TEXHHUCCKUX YCTPONCTB
U TEXHOJIOTHYECKHX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

e OBJIQJICHUE METOJAAMH CaMOCTOSITEIbBHOTO TUIAHUPOBAaHUS M IMPOBEICHMUS
Gu3nUecKMX OKCIIEPUMEHTOB, aHalW3a W HWHTEpHpeTanuu uHOOpMaIuHy,
OTpeIeNICHUS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIbTATa;

e CO3/IaHHE YCIOBUWM JUIsI Pa3BUTUS YMEHHMM MPOEKTHO-UCCIIEI0BATEIbCKOH,
TBOPUYECKOU JIEATETLHOCTH.



Ha wu3ydyenue ¢usuku (06a30BbIH ypOBEHb) Ha ypOBHE CpeaHero oOIero
oOpazoBanusi otBogutTcs 136 waco: B 10 kimacce — 68 gacoB (2 yaca B Hezenmo), B 11
Kytacce — 68 JacoB (2 4aca B HEJICINIO).

[IpennaraeMslii B mporpamme 1o (pU3HKe MepedeHb Ja00OPATOPHBIX U MPAKTUIECKUX
paboT SABISETCS PEKOMEHIOBAaHHBIM, YUUTEINb JIeJacT BRIOOP MPOBEICHUS Ta00PaTOPHBIX
paboT U OMBITOB C YYETOM HHIMBUYaTbHBIX 0COOCHHOCTEHN 00yJarommxcsl.



COILEPKAHUE OBYUYEHUASA
10 KJTACC

Pa3znen 1. ®u3nuka ¥ MeTOAbI HAYYHOI'0 IO3HAHUA

®usnka — Hayka o npupoze. HaydHple MeTOABI IMO3HAHMS OKPYKAIOIIETO MUpA.
Poub skcriepuMenTa U TEOPHUH B MPOLIECCe O3HAHMS TPUPOABL. DKCIIEPUMEHT B (pU3HKeE.

MonenupoBanue (QU3MYECKUX SBIEHUH © TmpoleccoB. HaydHble TUMOTE3BI.
®dusuvecknue 3aKOHBI W TEOpPHH. ['paHUIBl NPUMEHUMOCTH (PUINYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Ponb u mecto ¢pusuku B HOpMUPOBAHUM COBPEMEHHON Hay4YHON KapTHUHBI MUpa, B
[IPAKTUYECKON AEATEIBHOCTH JIIOIEH.

Jlemoncmpayuu

AHanoroBble 1 IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYHKH.

Paszpnes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBUKEeHUE. OTHOCUTEIBHOCTh MEXaHUUECKOTO JBMXKEHUS. Cuctema
orcyéra. Tpaekropusi.

[Tepemernienue, CKOpOCTh (CpeIHsIsl CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE
MaTepUaIbHOM TOYKHM, WX TMPOCKIUM HA OCH CHUCTeMbl KoopauHat. CloxxeHue
IIEPEMEILIEHUH U CIIO)KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpEHHOE TMpsSMOJMHEHHOe ABuxkeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUs, YT U IEPEMELICHHUS MaTepUalbHOU
TOYKH OT BPEMEHU.

CBobOosHOE TIafieHne. Y CKOpeHUe CBOOOTHOTO MaiCHUS.

KpuBonuneinnoe nBuxeHue. [[BMKEHHME MaTEpUAJIbHOM TOYKH IO OKPYXKHOCTHU C
MIOCTOSIHHOM 110 MOAYJIKO CKOPOCTBIO. YTJIOBAsI CKOPOCTh, JINHEHHAS CKOPOCTh. [lepnon u
gacToTa ooparieHus. [leHTpocTpeMuTenbHOE YCKOPEHHE.

TexHudeckre yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: CIHUIOMETD, IBUKCHUE
CHApSIIOB, LICTIHBIE U PEMEHHBIC MIEPEIAYH.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WUIIOCTPAllUsl KUHEMATHYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeobpazoBanHue NBUKEHUN ¢ UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue nBwkeHwWs Tena, OpOIMIEHHOTO TOJ YIVIOM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

HanpasneHnue ckopocTu pu ABUKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3yyeHne HEpaBHOMEPHOTO JBHXKEHHS C UEJIbI0 ONPEACICHUS MIHOBEHHOU
CKOPOCTH.



HccnenoBanue COOTHOLIEHHsST MEXAY IyTAMHM, NPOWJICHHBIMM TEJIOM 34
IIOCJIEA0BATEIbHBIE PABHBIE ITPOMEXYTKHA BPEMEHU TP PABHOYCKOPEHHOM JBH)KEHHUU C
HA4YaJIbHOW CKOPOCTBHIO, PABHOW HYJIIO.

N3ydenne NBMKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenune aBMxKEHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Iprammn otHOocuTensHOCTH ['amunes. Ilepseii 3akoH Hprotona. MHepumanbHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. [IpuHuun cyneprio3unuu cwi. Bropoil 3akoH Herotona s
MaTepuasbHOUN TOUkU. Tpernil 3aKkoH HproTOHA 1151 MatepraibHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

Cuina ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Buabl TpeHus (mokosi, ckoibxeHus, kadenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHHs CKOJbXEeHUs U cuina TpeHus nokos. Koagduuuent tpenus. Cuna
CONPOTHUBJIEHUS NTPU ABUKECHHUM TEJA B )KUIKOCTH WJIH Tase.

[locTynarensHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPIOTO TEa.

MOMEHT Ccuibl OTHOCUTENBHO OCHU BpaleHus. [linedo cuibl. YceinoBus paBHOBECHS
TBEPJIOIO TeIA.

TexHuyeckue yCTporCTBa U MPAKTUYECKOE IPUMEHEHHUE: ITOAIIUITHUKY, ABUKECHHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuuM.

CpaBHeHHE MacC B3aUMOACHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenune cui.

CrioxeHune Cuil.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaluH.

HesecomocTs. Bec Tena npu yckOpeHHOM noAbEME U TAJCHNH.

CpaBHeHHE CHUJT TPEHUS MTOKOSI, KAYEHNS U CKOJIbKECHUSI.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomoi

Nzyuenue nBuxeHust Opycka Mo HaKJIOHHOW TJIOCKOCTH.

Hccnenopanue 3aBUCHMMOCTH CHJI  YIPYTOCTH, BO3HHUKAKOIIMX B IIPYXKUHE W
pPE3MHOBOM 00pa3siie, oT ux aedopmaruu.

HccnenoBanue yciioBuid paBHOBECHUS TBEPAOTO TeJla, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonvl coxpanenus 6 MexaHuke

NMiynbc MaTtepuaabHOM TOYKH (TeNa), CHCTEMbl MaTEpUANBbHBIX ToudeK. MMiTyibe
CUJIbl M HW3MEHEHHE HMITyJbCa TeNa. 3aKOH COXpaHEHUs HuMIyJbca. PeakTuBHOE
JIBUKCHUE.

PabGora cribl. MOIIHOCTE CHJIBL.

Kunernyeckass osHeprus MartepuanbHONM TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU IHEPTUMU.



[lorenuuanbHas sHeprusa. l[loTeHuuanbHas 3Heprus ymnpyro aepopMuUpoOBaHHON
npyxuHbl. [loTeHnanbHas sHeprus Tena BOJINM3H MOBEPXHOCTU 3eMITH.

[ToTeHunanbHbIE U HEMOTEHLIUATIbHBIC CHIIbl. CBsI3b paOOThl HEMOTEHLIUATIBHBIX CHII
C U3MEHEHUEM MEXaHWYECKOW HEPIUHU CUCTEMBI TeJl. 3aKOH COXPaHEHHs MEXaHU4ECKOU
DHEPTHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE NPUMEHEHHE: BOJIOMET, KOMED,
IPYXUHHBIN IUCTOJIET, IBUKEHNE PAKET.

Ilemoncmpayuu

3aKOH COXpAaHEHHS UMITYJIbCA.

PeaktnBHOE nBUXEHUE.

[lepexoa NOTEHIMAILHON SHEPTUU B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenne abCONOTHO HEYNPYTOro yaapa ¢ HOMOUIbIO JIBYX OJUHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBA3u pabOThI CUIIBI ¢ U3MEHEHUEM MEXaHUYECKOM SHEPIUH Tella Ha
IIPUMEpPE PACTKEHUS PE3UHOBOIO XKIyTa.

Paznen 3. MoJsekysipaast usuka 1 TEpMOJAMHAMUKA

Tema 1. OcHo8bl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOW TEOPUH M HUX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxkenue. Juddysus. Xapaktep ABUKEHUS U
B3aMMOJECHCTBUA YaCTHUIl BelecTBa. MoJIesd CTPOCHUS ra30B, JKUIKOCTEN U TBEPABIX T
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiell. Macca u pa3Mepbl MOJIEKYII.
KommuectBo BemectBa. [ToctostHHast ABorajipo.

TerioBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkana Ttemneparyp
[enbcus.

Mogens wuaeanpHoro raza. OCHOBHOE YpPaBHEHME MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUHU UJICAJIBHOTO Ta3a. AOCOIIOTHAS TeMIlepaTypa Kak Mepa cpeaHed KMHEeTHYeCKOM
SHEPrUM TEIUIOBOrO JBWKEHMS 4dactul raza. lllkama temneparyp KenpBuna. ['a3zoBbie
3aKOHbl. YpaBHeHne MenneneeBa—Knanelipona. 3akon JlansTona. M3omponeccel B
HJIeaJIbHOM Tra3e ¢ MOCTOSSHHBIM KOJIMYECTBOM BellecTBa. [’ paduueckoe mpeacTaBicHUe
M30IPOIIECCOB: U30TEpPMa, U30X0pa, n300apa.

TexHuyeckue ycTporucTBa U MPaKTUUECKOe MPUMEHEHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIONIME AWCKPETHOE CTPOCHUE BemiecTBa, (hoTorpaduu MOJICKYI
OpPraHUYECKUX COCTUHEHUN.

OnbiThl 10 U PY3UU )KUAKOCTEH U ra30B.

Monens OpOyHOBCKOTO TBUKECHHS.

Mogens onbita llTepHa.

OnbIThI, TI0Ka3bIBAIOIIUE CYIIIECTBOBAHUE MEKMOIEKYISIPHOTO B3aUMO/ICHCTBUSI.

Mogens, HIUTFOCTpUpPYOLIas MPUPOAY AABICHHUS I'a3a HA CTEHKU COCY/Ia.



OnbITHI, WILUTIOCTPUPYIOIINE YPABHEHNUE COCTOSIHHS UI€ATIBHOTO T'a3a, U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Omnpenenenre Maccol Bo3yXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEpPEHHI 00béMa
KOMHATBI, JABJICHHS U TEMIIEPATYypPhl BO3QyXa B HEM.

Hccnenoanne 3aBUCMMOCTH MEXKTY TTapaMeTPaMH COCTOSIHUS Pa3pExKEHHOIO rasa.

Tema 2. OcHosbl mepmoOuHamMuKu

Tepmoaunamuueckass cucTemMa. BHYTpeHHssE DJHEpPIrus TEPMOJAMHAMUYECKOU
CUCTEMBbI U crocoObl €€ u3MmeHeHus. KomuyecTBO TemioTsl U pabota. BHyTpeHHss
SHEPrusi OJJHOATOMHOIO HAEANbHOTO raza. Buael Temnonepenaudu: TEMJIONPOBOIHOCTb,
KOHBEKIIUS, U3JIyYeHHE. Y IeJIbHAs TEINIOEMKOCTh BellecTBa. KOIMYECTBO TEIUIOTHI IPH
TerIonepeaaye.

[Tonsitue 06 aguadbatHoM npouecce. [lepBoiii 3akoH TepMoauHaMuKu. [IpuMenenue
NEpPBOrO0 3aKOHAa TEPMOJMHAMHUKU K wu3ompoueccaM. ['paduueckas uHTEpHperanus
paboThI raza.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTuMoCTh MPOIEeCcCOB B MPUPO/IE.

TeroBble MamuHbl. [IpuHOMNBL AeCTBUS TerIoBbIX MamuH. lIpeoOpazoBanus
SHEPruM B TEIJIOBBIX MalinHaxX. KoadduuumeHnT nonae3noro neicTBUs TEIIOBOM MAILIMHBI.
[Mukn KapHo u ero ko3¢p(UUUEHT MOJE3HOTO AEUCTBUA. DKOJOTMYECKHE MpPOOIeMbl
TEIJIO3HEPTETUK.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: JABUTATENb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MmeHeHre BHyTpEeHHEN YHEPTUH Tejla MPU COBEPIIEHUH pabOThI: BBUIET MIPOOKHU U3
OYTBUIKM MOJl JEWCTBHEM CXKAaTOro BO3/1yXa, HarpeBaHue 3¢upa B JIATYHHOU TpyOKe
yTéM TpeHus (BUICOAEMOHCTpAIu).

N3meHeHne BHYTpEHHEN dHepTrun (TeMIiepaTyphl) Tea IpH Terionepeaaye.

OnbIT M0 aAabaTHOMY PACHIUPEHHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenn mnapoBod TypOWHBI, ABUTATElIs] BHYTPEHHETO CrOpaHMs, PEAKTHUBHOTO
JBUTATEJIA.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenne yaeapHoN TEIII0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Pazoevie nepexoont

[TapooOpa3zoBanue u kKoHaeHcauusi. HMcmapenne u kuneHue. AOCOIIOTHas H
OTHOCHUTENBbHAS BIAXKHOCTh BO3ayxa. HacelmenHsli mnap. VYaenpHas TemioTra
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT AaBICHUS.

Teépnoe Teno. Kpucrammmueckune u amopdHbie Tena. AHH3OTPOIUS CBOWCTB
kpuctauioB. Kugkwe kpuctasiel. CoBpeMeHHble Marepuanbl. IlnaBienue wu
KpucTau3aius. Y aenbHas Tersora miasienus. Cyonumarusi.

VYpaBHeHue TermioBoro danaHca.

TexHuyeckne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETp H
IICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTMU IOJIYYEHHS] COBPEMEHHBIX MAaTEPHUANOB, B TOM
YU CJIE HAHOMATEpUAJIOB, 1 HAHOTEXHOJIOTUU.



Jlemoncmpayuu

CBoiicTBa HACBHIIIEHHBIX MTAPOB.

Kunenue npu moHW>XKeHHOM J1aBJICHUHU.

CnocoObl U3MEPEHUS BIAKHOCTH.

Habmronenue HarpeBaHus M MUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTRA.
JleMoHcTpalusi KpucTasioB.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

N3mepeHne 0THOCHUTENLHON BIIAXKHOCTH BO3/yXa.

Pazneun 4. JinekTpoanHamMuka

Tema 1. Inekmpocmamuxa

DJneKkTpu3anus Tell. DIEKTpUYECKHil 3apsia. J[Ba BUAa BIEKTPUUYECKUX 3apS/IOB.
[IpoBOAHUKY, NUAJIEKTPUKA WU TOJYNPOBOJHHUKU. 3aKOH COXPAHEHUS 3JIEKTPUYECKOTO
3apsaa.

BzaumopeiictBue 3apsgoB. 3akoH Kynona. TodeuHbld 3NEKTPUYECKHM 3apsl.
DnekTpuueckoe noiie. Hanpssk€HHOCTh 3ieKTpudeckoro noiist. [IpuHnmn cynepro3uiuu
ANEKTPUYECKUX NoJieh. JIMHNK HanpsHKEHHOCTH 3JIEKTPUUYECKOTO MOJIS.

PaGora cun snektpocratuueckoro moiis. I[loreHuman. Pa3HOCTh MOTEHIMATIOB.
[IpoBOAHUKM ¥ JUAJIEKTPUKH B  DIIEKTPOCTaTHYECKOM Tone. Jludnexkrpuueckas
MIPOHUILIAEMOCTb.

OnekTpoéMkocTb. KoHIeHcaTop. OJEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpA.
DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

TexHuyeckue yCTpOMCTBA W IPAKTHYECKOE TNPUMEHEHHE:  DJIEKTPOCKOIL,
ANEKTPOMETP,  DJEKTpOCTAaTUYEeCKash  3aluTa,  3a3€MJICHHE  DBJIEKTPONpPUOOPOB,
KOHJIEHCATOP, KOMMPOBAJIBHBIN aIllapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MMPUHLMII IE€UCTBUS AIIEKTPOMETPA.

BzanmopencTBre Ha3IEKTPU30BAHHBIX TEJL.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TE.

[TpoBOAHUKM B AIEKTPOCTATUYECKOM MOJIE.

DJIeKTpOCTaTUYECKasl 3alIUTA.

JIMAJIEKTPUKH B 3JIEKTPOCTATUYECKOM TTOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH TIJIOCKOTO KOHJEHCAaTopa OT IUIONIAAY ILJIACTHH,
PACCTOSIHUS MEXy HUMHU U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepeHne 35eKTpOoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmosannsiit 31ekmpuyeckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUM TOK. Y CIOBHUS CYLIECTBOBAHUSA 3JIEKTPUUYECKOTrO TOKa. MCTOUHUKH
toka. Cuna Toka. [IocTOsSIHHBIN TOK.

Hanpsoxenue. 3akon OMa Ji71s ydacTKa LETH.



DNEKTpUYECKOE  CONPOTHBIIEHHWE.  YJEIbHOE  CONPOTUBJIEHUE  BEILECTBA.
[TocnenoBarenpHOE, MapalieIbHOE, CMEIIAHHOE COEIMHEHNE ITPOBOIHUKOB.

Pabora snextpuueckoro Toka. 3akoH Jxoyns—JleHna. MOMHOCTb 31EKTPUYECKOTO
TOKa.

DNEeKTpOABMKYIIAsl CHJIa U BHYTPEHHEE CONPOTHBIEHWE MCTOYHUKA TOKA. 3aKOH
OmMa ni71s1 ToTHOM (3aMKHYTOM) anekTpuueckoi nenu. KopoTkoe 3aMmbIkaHue.

DNeKTpoHHasi MPOBOJUMOCTh TBEPIBIX METAIOB. 3aBUCUMOCTH CONPOTUBIICHUS
METAJIJIOB OT TeMriepaTrypbl. CBEpXIPOBOIUMOCTb.

DnexTpuueckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAss U MPUMECHAs] TPOBOJUMOCTh MOJIYITPOBOIHUKOB.
CaoiicTBa p—N-niepexoa. [lomynpoBogHIKOBBIE TPUOOPHI.

DNEeKTpUYECKUN TOK B pacTBOpax M paciiiaBax 3JIEKTPOJIUTOB. DIEKTPOIUTHUECKAS
JUCCOLMALIMS. DIEKTPOIIH3.

OnexkTpuyecknuid TOK B rasax. CaMOCTOSITENIBHBIA M HECAMOCTOSTEIBHBIN pa3psii.
Monnus. [1na3zma.

TexHnueckue ycTpouWcTBa W MPAKTUYECKOE NMPUMEHEHHE: aMIIEpMETpP, BOJIBTMETD,
peocTaT, UICTOYHUKH TOKa, 3JIEKTPOHArpEBATENIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTENIbHBIE
npuOOpbl, TEPMOMETP  CONPOTUBJICHMS, BAKYYMHBIH  JTUOJ, TEPMHUCTOpPHl U
(bOTOPE3UCTOPHI, NOTYIPOBOIHUKOBBIN AUOJ, FalbBaHUKA.

Jlemoncmpayuu

N3mepenne cuibl TOKA U HANPSKEHUS.

3aBUCUMOCTb CONPOTUBJIEHUS HUIUHAPUYECKUX ITPOBOJIHUKOB OT JIMHBI, IJIOIIAIN
MIOTNIEPEYHOT0 CEYEHUS U MaTepHara.

CMmeliaHHOEe COeIMHEHNUE MTPOBOIHUKOB.

[Ipsamoe  w3MepeHHe  DINEKTPOABMKYIIEM  Ccuibl. KOpOTkKOe  3ambIKaHHE
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTH CONPOTHUBIIEHHS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psan U NpOBOAUMOCTb BO3/1yXa.

OaHOCTOPOHHSISI NPOBOAMMOCTD JINOA.

Vuenuueckuii sxcnepumenm, nabopamopnvie padomoi

N3yuyeHne cMEmaHHOro COEIMHEHNS PE3UCTOPOB.

N3mepeHre DIIEKTPOABMKYIIEH CHJIBI HCTOYHMKA TOKa M €ro BHYTPEHHEIO
CONMPOTHUBJICHUS.

HaOmronenue anexTposusa.

MexknpeaMeTHbIE CBSI3H

Nzyuenne kypca ¢pusuku 6a30Boro ypoBHs B 10 kiacce oCyIiecTBIsS€TCs C y4ETOM
COJIEPKATENbHBIX MEKIIPEIMETHBIX CBA3CH C KypcaMH MAaTeMaTUKH, OMOJOTUH, XUMUH,
reorpauy U TEXHOJIOTUU.

Mesicnpeomemnvle nowsamus, CBSI3aHHBIE C M3YyYEHUEM METOJIOB HAYYHOIO
MO3HAHUS: SIBICHUE, Hay4HbIN (DakT, rUmoTe3a, Qpuanuveckas BEITUYHHA, 3aKOH, TEOpUs,
HaOII0/IEHUE, SKCTIEPUMEHT, MOJICTUPOBAHUE, MOEIb, U3MEPEHHUE.



Mamemamuxa: pemieHHe CUCTEMbl YpaBHEHH, JuHeWHas (yHKIMs, napaloa,
runep6osa, ux rpaduKu U CBOWCTBA, TPUTOHOMETPUUYECKUE (PYHKIIMU: CUHYC, KOCUHYC,
TAQHT€HC, KOTAHICHC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI U HX
HPOEKIMH HA OCH KOOPJIMHAT, CJIOKEHHE BEKTOPOB.

Buonoeus: MexaHMUYECKOE [BWKEHHME B JKUBOM mpupozae, muddysus, ocMmoc,
TEIUIOOOMEH KHUBBIX OPraHU3MOB (BHUIBI TEIUIONEPENadyH, TEIJIOBOE pPaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: IUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHWE aTOMOB U MOJIEKYJ, MOJb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOWMCTBA TBEPIBIX TEN, JKUIKOCTEH M Ta30B,
AIIEKTPUYECKUE CBOWCTBA METAIJIOB, AIEKTPOIUTHYECKAs JUCCOIHAIINS, TAIbBAHUKA.

I'eoepaghus: BnaxxHOCTb BO3/1yXa, BETPbI, 0apoOMeETp, TEPMOMETP.

Texnonoeusa: npeoOpazoBaHUE IBMKEHUM C HCIIOJIB30BAaHUEM MEXaHU3MOB, YUET
TPEHHUs] B TEXHHUKE, MOIIIMIHUKH, HCIIONb30BAHUE 3aKOHA COXPAaHEHUS HMMITYyJIbCca B
TEXHUKE (pakeTa, BOAOMET M Jpyrue), JIBUraTellb BHYTPEHHETO CrOpaHus, MapoBas
TypOuHa, OBITOBON XOJOAUIBHUK, KOHTUIIMOHEP, TEXHOJIOTUN TOTYYCHHS] COBPEMEHHBIX
MaTEpUaIoB, B TOM YHCJIE HAHOMATEpUATIOB, U HAHOTEXHOJOTHH, SJIEKTPOCTaTHYECKas
3alUTa,  3a3€MJIGHHE  DJIEKTPONPUOOPOB,  KCEPOKC,  CTPYHHBIH  HpHUHTED,
AJIEKTpOHArpeBaTesIbHbIE IPUOOPHI, JIEKTPOOCBETUTEIbHBIE TPUOOPHI, FAJIbBAHUKA.

11 KUIIACC

Pa3znen 4. DiaekTpoauHAMMKA

Tema 3. Maznummnoe none. IneKmpomazHUmMHAA UHOYKUUA

[ToctostHHbIE MarHuThl. B3anMOAEHCTBHME NOCTOSHHBIX MAarHuTOB. MAarHuTHoOeE
noje. Bekrtop MarHuTHOM HMHAYKUMHW. [IpyHUIMN Cyneprio3suuUy MAarHUTHBIX ITOJIEH.
Jluann MarHUTHOW MHAYKIMK. KapTrHa JIMHAN MAarHUTHOM MHAYKIIMA TOJISI TOCTOSHHBIX
MarHUTOB.

MaruutHoe 1noJjie MpoBOAHUKA ¢ TOKOM. KapThHa JMHUN MHIYKIIMM MarHUTHOTO
MOJISl IJIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO MTPOBOJIHUKA, KaTYIIKH
¢ TokoM. OnbIT Dpcrena. BzanmoneiicTBrue NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHina, €€ MOaynb U HampaBieHHE. [[BHKEHHE 3apsSKEHHOM 4YacTUIBI B
OJIHOPOJHOM MarHuTHOM Tosie. Pabora cuibl JlopeHiia.

SIBiIeHME BIEKTPOMArHUTHOM MHAYKIUU. [IOTOK BEKTOpa MarHMTHOM WHIYKIWH.
DIEKTPOJIBHXKYIIAS CHJIAa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKInu Dapanes.

BuxpeBoe nsnekTpuueckoe Tmoje. JEKTPOABMXKYIIAs CWJIa HWHIYKIMA B
IPOBOJHUKE, IBHKYLIEMCS TIOCTYIATENBHO B OJTHOPOJHOM MarHuTHOM IIOJIE.

IIpaBuino Jlenna.

NHIyKTUBHOCTb. SABnenue CaMOMHTYyKIINH. DIIEKTPOJBIKYILIAS cujia
CaMOUHTYKIIUH.

DHeprusi MarHUTHOTO TOJIS1 KATYLIKHU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.



TexHnueckue yCTpOHCTBA M MPAKTHYECKOE NPUMEHEHHUE: MOCTOSHHBIE MAarHUTHI,
ANEKTPOMATHUTBI,  JJIEKTPOABUTATENlb,  YCKOPUTENW  BJIEMEHTapHbIX  YacTHll,
MHIYKIHNOHHAS TIEYb.

Ilemoncmpayuu

OnbIT Opcrena.

OTKIJIOHEHHUE 3JIEKTPOHHOIO MyYKa MArHUTHBIM MOJIEM.

JIuHMM UHTYKIIUM MarHUTHOTO TOJIS.

B3anmoneiicTBre 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SIBneHue 3JIEKTPOMAarHUTHOM HHIYKLUH.

IIpaBuino Jlenna.

3aBUCUMOCTb JJIEKTPOJABIKYLIEH CHIIBI MHIAYKOUMU OT CKOPOCTH H3MEHEHUs
MAarHuTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccenenoBanue 1eWCTBUS OCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue sSBICHUS 3JIEKTPOMArHUTHON MHIYKIIHAH.

Pasnen S. KosieOanusi m BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbIE KONE€OAHUSA

KonebarenbHast cuctema. CBoOOIHBIE MEXaHWYECKUE KoyiebaHus. ["apmMoHnyeckue
konebanus. Ilepuon, yactora, ammutyna u (aza konedaHuil. [IpyXUHHBIN MasTHUK.
MareMaTtuyeckuii MasiTHUK. YpaBHEHHWE TapMOHHMYECKuX Kojebanuii. [IpeBpamienue
SHEPrUM NMPU TAPMOHUYECKUX KOJIEOAHUSX.

Koneb6arenbubiit koHTYp. CBOOOAHBIE SJIEKTPOMArHUTHBIE KOJICOAHUS B UACATHBHOM
KOJIeOaTeIbHOM KOHTYpE. AHAJOTHUSI MEXIY MEXAaHUYECKUMHU U DIIEKTPOMArHUTHBIMU
koneOanusimu. @Dopmyna TomcoHa. 3akoH COXpaHEHUSI DSHEPrUM B  HJEATBHOM
KoJIebaTeIbHOM KOHTYpE.

[IpencraBnenre o 3aryxaloolux KojeOaHUsAX. BbIHYXJeHHbIE MeXxaHHUYeCKHe
KkoJnebanus. Pezonanc. BeiHyK€HHBIE 3JIEKTPOMArHUTHbIE KOJIeOaHMUs.

Ilepemennsbiil Tok. CHHYCOUIAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTh NMEPEMEHHOTO
TOKa. AMIUTUTYTHOE U ICUCTBYIOIIEE 3HAUCHUE CUIIbI TOKA M HATIPSYKEHUS.

Tpancpopmarop. IlpousBoacTBo, mepenadya u TOTPEOSICHHE DIICKTPUUECKOU
SHEPIrUU. OKOJOTWYECKHE PHUCKA NpPH MPOU3BOACTBE 3JIeKTpodHepruu. Kynbrypa
UCIIOIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckre yCcTpoOMCTBA U MPAKTUUYECKOE MPUMEHEHHE: DJIEKTPUUYECKHUI 3BOHOK,
reHepaTop NMEPEMEHHOTO TOKA, JUHUHU dJIEKTpOIIepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB  KoJieOATENbHOW  CHUCTEMbI  (MIPY>KUHHBIA WA
MaTEMaTUYECKUNA MASITHUK).



Ha6nronenue 3aTyxarommx KoJaeOaHmii.

HccnenoBanue CBOWCTB BHIHYXKICHHBIX KOJI€OaHUH.

Hab6nronenue pesonanca.

CB0OOIHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuusuiorpaMMbl  (3aBUCMMOCTH CHJIBI TOKA M HANpPsDKEHHS OT BPEMEHH) IS
AIEKTPOMATHUTHBIX KOJIEOAHMIA.

Pesonanc mpum  mocimenoBaTENbHOM — COCOIMHEHMM — PE3UCTOpa,  KATYIIKH
MHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenp TMHUY AIEKTPONEPEAAUH.

Vuenuueckuii skcnepumenm, nabopamopusie pabomol

HccnenoBanue 3aBUCUMOCTH TIEpHOAa MabIX KOJeOaHUI Ipy3a Ha HUTH OT JJTUHBI
HUATH U MacChl Ipy3a.

HccnenoBanye mepeMEHHOrO0 TOKA B LENU M3 IOCIEAOBATEIBHO COECIMHEHHBIX
KOHJICHCATOpa, KaTYILIKN U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbIE 60JIHbL

Mexanuueckne BOJIHBL, ycioBus — pacnpoctpaHenus. llepuon.  CkopocTh
pacnpocTpaHeHHs U JUIMHA BOJIHBI. [lonepeunsie u mpooiapHble BOIHbL. HTEphepenuus
U 1U(pakiysg MEXaHUUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMKkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHSl W3JIYyYEHHUs JJIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanus BektopoB E, B, V B snmekrpomarHuTHoil BosiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpa)X€HHeE, IMpeJIOMIICHHEe, NoJspu3anus, Audpakuus,
unTepdepeniusa. CKOpoCTh 3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana SJIEKTPOMATHUTHBIX BOJIH. [IprMEHEHHE JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHUMNIBI paIMOCBA3M U TENEBUICHUS. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEJIbl.

TexHHMUecKHME YCTpOWCTBA M  NPAKTUYECKOE TNPHUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTBI, yJIbTPA3BYKOBas JIMArHOCTHKA B TEXHUKE W MEIMIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHa, Teedon, CBU-meus.

Jlemoncmpayuu

OObpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOIOJIbHBIX BOJIH.

KoneOmtomieecs Tei10 Kak UCTOUYHUK 3BYKa.

HaGnronenue orpaxkeHus: U NIpeTOMIICHUS] MEXAaHUYECKUX BOJIH.

Ha6nronenue nntepdepenuinu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmonenue cBsSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOM M 4acTOTOU
KOJ1e0aHU.

HccnenoBanne CBOWCTB 3JEKTPOMATHUTHBIX BOJIH: OTPAXKEHHUE, MPEIOMIICHHE,
noJispu3anus, 1udpakius, tHTepPepeHIus.

Tema 3. Onmuka



I'eomerpuueckas ontuka. [IpssMonuHetHOE paclIpOCTpaHEHUE CBETA B OJTHOPOJHOMU
cpene. JIyd cBera. ToueuHblii ICTOYHUK CBETA.

OtpaxkeHre cBeTa. 3aKOHbl OTpakeHHsi cBera. llocTpoeHune u300pakeHHl B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3akoHbI NPETOMIICHHS cCBeTa. AOCONIOTHBIM IMOKa3aTeNb
npenomnienus. llomHoe BHyTpeHHee otpaxkenue. [lpenenpHbI  yronm  IMOJIHOTO
BHYTPEHHETO OTPAKCHMUSI.

Hucnepcust ceeta. CioxHbII coctaB Oesoro cBeta. LIBer.

Cobuparonye U pacceuBaromye JdUH3bl. ToHKasg JuH3a. DOKYCHOE PACcCCTOSIHUE U
onTuyeckass cuia TOHKOM muH3bL. [locTpoenue wu3o0pakeHuit B cOOMpAIOUINX |
pacceuBaromux JMH3ax. GopMysa TOHKOM JIUH3BI. Y BEIMUCHUE, JaBAEMOE JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBasi ontuka. Mutepdepennnsi cBera. KorepeHTHbIE HCTOUYHHUKHU. Y CIOBHS
HaOIOZCHUS MAaKCUMyMOB W MHHHUMYMOB B HMHTEP(EPEHIIMOHHON KapTUHE OT JBYX
CUH(a3HBIX KOTEPEHTHBIX HCTOUYHUKOB.

Hudpakuus ceera. JudppakumoHHas peméTka. YCIOBHE HAOMIOACHUS TJIaBHBIX
MaKCUMYMOB TIpH MaJIEHUU MOHOXPOMATUYECKOTO CBETa HAa TU(MPAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuyeckne yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
¢doToanmapat, MPOCKUMOHHBIA anmnapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs OITHKA,
nupakLMOHHAs PEIIETKA, MOJISIPOU/I.

Jlemoncmpayuu

[IpsMoNMHENHOE  paclpOCTpPaHEHHE, OTPaKEHHWE W MPEJIOMIICHHE  CBETa.
OnTuyeckue npudOpHI.

[TonHoe BHyTpeHHEE oTpaxkeHre. Mojiellb CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopnenn MUKpPOCKOIIa, TEJIECKONA.

Habmronenune natepdepeHIny cBeTa.

Habmronenue nudpakiyuu ceera.

HaOnronenue aucnepcuu cBera.

[Tonmy4yeHue cnekTpa ¢ MOMOUIBIO TPU3MBI.

[Tomydyenue cnekTpa ¢ MOMOIIbI0 JUGPAKIIMOHHON PEIIETKY.

Habmronerune nomsipu3aliny CBeTa.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenue nmokazartens NpeOMICHHS CTEeKIIA.

HccnenoBanue CBOMCTB N300paykKeHU B TMH3AX.

Ha6nronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI cTIeIUAJIBLHON TEOPUH OTHOCHUTEIBHOCTH

I'paauiel IPUMEHMMOCTH KJIACCUYECKOM MexaHukW. llocTymarel crienmpanbHOU
TEOPUU OTHOCHUTEJIIBHOCTU: WHBAPUAHTHOCTh MOJIYJISI CKOPOCTH CBETAa B BaKyyMe,
IPUHLIUI OTHOCUTEIBHOCTH DWHINTEHHA.



OTHOCUTENIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHM U COKpAILCHHE
JUTUHBL.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs3b MacChl ¢ SHEPTUEHN U UMITYJIbCOM PEISTUBUCTCKOM YaCTUIBI. DHEPTUS TTOKOS.

Pasznen 7. KanToBas ¢pusuka
Tema 1. Inemenmuol K6AHMOBOU ONMUKU
®otonbl. Gopmyna [lnanka cBsizu sHepruu GOTOHA C €r0 YACTOTOW. DHEpPrust u
UMITYJIbC (POTOHA.
OtkpeiTiie u uccienoBanne (oroddpdekra. Ombite A. I'. CromeroBa. 3aKoHBI

dbotoapdexra. VYpaBuenue OitHmTerHa 11 (dortodddekra. «KpacHas rpaHuiay
dhororddexra.

JlaBnenue ceera. OnbiThl 1. H. JIeGenera.

XHUMHUYECKOe IEHUCTBHE CBETA.

TexHuyeckre yCTpOWCTBA W  MPAKTUYECKOE MPUMEHEHHE:  (POTODIEMEHT,
dboToIaTYMK, COJIHEUHAas: OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oT03PdeKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO (poToaddekra.

CBeToaunon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogenr aroma Tomcona. OmnbwiTel Peszepdopna mo paccesHHIO 0 -YacTHIL.
[Inanerapnas monens atoma. [loctynarsl bopa. M3nyuenue u nornomienre GoToHOB pH
Mepexo/ie aToMa C OJHOTO YpPOBHS 3HEpruM Ha Apyroil. Bumbl crnektpoB. Crnektp
YPOBHEN SHEPTUU aTOMa BOJOPO/IA.

BonHoBeie cBoiictBa wactun. Bomubl e bpoins. KopnycCkyssipHO-BOJTHOBOM
Ty aJIN3M.

CrnoHTaHHOE W BBIHYKJICHHOE U3JTyYEHHUE.

TexHuueckne ycTpOMCTBa M IMPAKTUYECKOE IMPUMEHEHHE: CIEKTPAJIbHBIM aHaN3
(cmekTpockor), Ja3ep, KBAaHTOBbI KOMIIBIOTED.

Jlemoncmpayuu

Mogpens onbita Pezepdopra.

Onpenenenue IJIMHBI BOJIHBI JIa3zepa.

Habuntoienue nuHeRvaThIX CleKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii akcnepumenm, nabopamopmsie pabomol

Habmronenue nuHeRyaToro criekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHThI, JTOKA3bIBAIOIIME CIOXHOCTh CTpoeHust sapa. OTKpbITHE
pagnoaktTuBHOCTH. OmbiTel Pesepdopma mo ompeneneHuio cocTaBa pPaauOaKTHBHOTO



usnyuyeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. BiusHue pagnoakTUBHOCTH Ha
’KUBBIEC OPraHU3MBI.

OtkpeiTHe mTpoTOHa U HeilTpoHa. Hykinonnas wMogens sapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormnsl.

Anbba-pacniaa. DIEKTPOHHBIM U MO3UTPOHHBIA OeTa-pacmaj. ['amma-u3zinydeHue.
3aKOH paJuOaKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifipe. Saepubie cuibl. JledekT macchl sipa.

Anepusbie peakuuu. [lenenue u cUHTE3 AEp.

Anepnbiii peaktop. TepMosiepHbiii cuHTe3. [IpoOaeMbl W TEPCIIEKTUBBI SIEPHOM
HHEPreTUKHU. DKOJIOTUUECKUE ACIIEKTHI IAEPHONU SHEPTETUKH.

DOneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Mertonabl HaOJIIOAEHHS U PETUCTPALIUN 3JI€MEHTAPHBIX YaCTHULL.

@dyH1laMeHTalIbHbIE B3auMOIeHCTBUA. EAMHCTBO u3nueckoil KapTUHBI MUpA.

TexHuueckue yCTpoWCTBA M MNPAKTUYECKOE IPUMEHEHHE: JI03UMETp, Kamepa
BuiibcoHa, siaepHbIi peakTop, aToMHast 0oMoa.

Jlemoncmpayuu

Cu€TurK NOHU3HPYIOIINX YaCTHL.

Vyenuueckuii sxcnepumenm, nabopamopsie pabomol

UccnenoBanue TpekoB yacTull (110 TOTOBBIM (hoTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Otanbl pa3BUTHS acTpoHOMHH. I[IpukiiamHOo€ W MHPOBO33PEHUYECKOE 3HAYCHUE
ACTPOHOMMH.

Bup 38€3nH0r0 HeOa. Co3Be3aus, IpKUe 3BE3/IbI, INIAHETHI, UX BUJIMMOE JIBH)KCHUE.

ConHeuHas cuctema.

Counnne. ConHeuHast akTUBHOCTh. McTounuk sHeprun CosHia u 3BE37. 3BE3MbI, UX
OCHOBHBIE XapaKTEPUCTUKU. [(narpaMma «CHEKTPalbHBIN KIAaCC — CBETUMOCTb». 3BE3/bI
TJIaBHOM MOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JIJISl 3BE3/] TJIABHOM
MOCJIeI0BaTENbHOCTH. BHYTpeHHee cTpoeHue 3BE311. COBpEMEHHBIC MPEACTABICHUS O
MPOUCXOKICHUH U 3BoJIIOIMU CoJIHIIA U 3BE3/]. DTalbl )KU3HU 3BE3I.

Mrneunsiit I[lyte — nHama [anaktuka. Ilonoxxenme u gBmwxkenue ConHua B
lNanaktuke. Tunsl ramaktuk. Paguworamaktuku u KBasapbl. UEpHBIE ABIpBI B sApax
rajaKTHK.

Bcenennas. Pacmmipenune Bcenennoit. 3akon Xa0O06ia. Pasz0OeraHue raiakTuk.
Teopus bonbsmioro B3pbeiBa. PemkToBOE M3MydYeHHUE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUM.

Vuenuueckue nabooenus

HaGnrogenuss HEBOOPYKEHHBIM TJIa30M C HUCIOJIB30BAHUEM KOMITHIOTEPHBIX
MIPWIOKEHUHN ISl OTIPEICIICHUS MOJI0KEHNS HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/1uss CEeBEpHOro MOJyIIapusi U IPKUE 3BE3IbI.

Habmronenus B teneckon Jlynsl, rutanet, Mieunoro I1ytu.



O06o01maruee NOBTOpeHUE

Ponp ¢usuku m acTpoHOMUU B SKOHOMHUYECKOHN, TEXHOJIOTHIECKOM, COIMATLHON H
ATUYECKON cdepax AesTEIBHOCTH YENIOBEKa, pOjib U MECTO (PU3UKU U aCTPOHOMHH B
COBPEMEHHOM HAay4yHOW KapTHHE MHpa, pojb (U3MYEecCKOol Teopuu B (HOPMHPOBAHUU
NpeicTaBlieHud 0 (U3MYECKOW KapTUHE MHpaA, MECTO (PU3NYECKONW KApTUHBI MHpa B
00111eM psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUMN O IPUPOJIE.

MeknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢pusnku 6a3o0Boro ypoBHs B 11 kimacce ocyiecTBisieTcs ¢ y4€ToM
coJiepKaTeNIbHBIX MEXIPEIMETHBIX CBA3EH ¢ KypcaMHu MaTeMaTUKU, OMOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meowcnpeomemnvie nowsmusi, CBSI3aHHbIE C WM3yYEHHEM METOJOB HAY4YHOI'O
MO3HAHUS: ABJICHUE, HAy4YHbIA (DaKT, TMMoTe3a, (u3ndeckas BEIWUYUHA, 3aKOH, TEOPHS,
Ha0II0ICHUE, SKCIIEPUMEHT, MOICIIUPOBAHUE, MOJIETTh, U3MEPEHUE.

Mamemamuxa: penmieHUE CUCTEMbl ypaBHEHHM, TPUTOHOMETPUYECKUE (PYHKIUU:
CHHYC, KOCHHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE€ TPUTOHOMETPHUYECKOE TOXKJIECTBO,
BEKTOPBl M HMX MPOCKIUM HA OCH KOOPJHMHAT, CJIOKEHUE BEKTOPOB, IPOU3BOJIHBIC
AJIEMEHTApHBIX (YHKIUN, TPU3HAKU MOJ00USI TPEYTOJIbHUKOB, ONpe/eJeHUuE TUIOMAIN
MJI0CKUX QUTyp 1 00bEMa Tell.

buonocus: snexrTpudeckue SBICHUS B KUBOU MPUPOJE, KoieOaTeIbHbIC IBUKCHUS
B JKMBOW TPUPOJAE, ONTUYECKUE SIBJICHUS B JKUBOW MPUPOAE, ACHCTBUE pagualvv Ha
YKHBBIEC OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPIBIX TEIL,
MEXaHU3Mbl 00pa30BaHMsI KPUCTALTUYECKON PEIETKU, CIEKTPAIbHBIN aHAIN3.

l'eocpagusa: MarHuTHBIE MOJOCa 3€MIIM, 3aJI€KU MArHUTHBIX pyl, (OTOChEMKA
36MHOM NTOBEPXHOCTH, MPEICKA3ZAHUE 3EMIIETPSICEHU.

Texnonoeus:  JTHHUM  DIIEKTPONEpENad, TEHEpPATOp  IEPEMEHHOTO  TOKa,
ANEKTPOABUTATENb, UHAYKIIMOHHAS Me€Yb, paJap, PaAuONPUEMHUK, TEIEBU30pP, aHTEHHA,
tenedon, CBU-nieub, MpoeKITMOHHBIN ammapaT, BOJIOKOHHAs ONITHKA, COJTHEYHAas OaTtapes.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHMUSA ITPOT'PAMMBI 110 PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yuebHoro npeamera «dusnkay Ha yPOBHE CPEAHETO 001Iero o0pa3oBaHMs
(0a30BBIi  YpPOBEHB) JOKHO OOECHEYUTh JOCTUKEHUE CIEAYIOUUX JIMYHOCTHBIX,
MeTaIpeMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHbIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yNbTaThl OCBOEHUS y4eOHOro mpeamera «®Du3uKa» JOJKHBI
OTpakaTb ~ TFOTOBHOCTb M  CIHOCOOHOCTh  OOy4YalOIIMXCA  PYKOBOACTBOBATHCS
c(hopMUpPOBAHHOU BHYTPEHHEMN MO3UIUEN TUYHOCTH, CUCTEMOU IIEHHOCTHBIX OPUEHTAIINH,
MO3UTUBHBIX BHYTPEHHUX YOEXKICHUH, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM
POCCHUICKOTO OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO OMbITAa U OIbITA JACSATEILHOCTH B
MPOIIECCE pEeAU3alMd OCHOBHBIX HAIIPABIICHUII BOCHUTATEIBHON NIEATEIBHOCTH, B TOM
YKUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMUPOBAHHOCTh TPAXAAHCKOM TMO3UIMKA OOYy4YaloIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

MPUHATHE TPaAUIIMOHHBIX 00111e9eI0BEYECKIX T'YMaHUCTUYECKUX u
JEMOKPATHYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX TPaXKIAHCKOTO
00111ecTBa, y4acTBOBAaTh B CAMOYITPaBJICHUHU B 00pa30BaTENbHON OpraHU3aluu;

YMEHHE B3aWMOJICHCTBOBATh C COLMAIBHBIMH MHCTUTYTaMH B COOTBETCTBHHM C HX
GYHKIUSIMY ¥ HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) IaTPUOTHYECKOTO0 BOCITIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUUCKON TPaXKTAHCKON UACHTUYHOCTH, NAaTPUOTU3MA;

EHHOCTHOE OTHOLIEHUE K TOCYIapCTBEHHBIM CUMBOJIAaM, JOCTUKEHUSIM POCCUNCKUX
yu€HBIX B 00JaCTH (PU3UKU U TEXHUKY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh ~ OILICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OpPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMbI W IIEHHOCTHM, B TOM 4YHUCJIE B
JEATEIIbHOCTU YYEHOI0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyLIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHPY, BKIKOYAsl ACTETUKY HAy4YHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;

5) TpyA0BOro BOCIIHTAHUS:

UHTEpPEC K Pa3iIu4HbIM chepaM Mpo(ecCHOHATbHON AESITENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3HMKOM M TEXHUKOW, YMEHHUE COBEPILIATh OCO3HAHHBIN BbIOOP Oyayuiei
npodeccun u peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbI,



TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO U caM000pa30BaHUIO B 00iacTu (pusmku
Ha IPOTSKEHUU BCEU KU3HH;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

C()OPMUPOBAHHOCTh 3KOJOTUYECKON KYJIbTYPBI, OCO3HAHUE III00ATBHOTO XapaKTepa
HKOJIOTUUYECKUX MPOOIIEM;

IJIAHUPOBAHUE W OCYIIECTBICHUE JECHCTBUUA B OKPYXKAOIIEH CpPeae Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpeHHe OIbITa JEATEIbHOCTU HKOJIOTMYECKON HalpaBJICHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAaHUHU 10 (PU3HKeE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3HUUECKON HAYKH;

OCO3HAHME LIEHHOCTU HAy4YHOM JAESITEIBHOCTH, TOTOBHOCTh B NPOLECCE H3YUYCHUS
(U3HMKM OCYIIECTBIATh MPOEKTHYIO U MCCIIEI0BATENbCKYIO ACSITEIbHOCTh UHIUBUYaJIbHO
U B TpyInIe.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS
ba3oBble 1ornyeckue AeicTBu:

CaMOCTOATENHEHO (POPMYIUPOBATH M aKTYaJTU3UPOBATH MPOOJIEMY, pacCMAaTpUBATh €€
BCECTOPOHHE;

OTIPEICIISATH TICNN AeATEIHPHOCTH, 33/1aBaTh MAPAMETPhl U KPUTCPUU UX JOCTHIKCHHUSI,

BBISIBIIAITH 3aKOHOMEPHOCTH W TPOTHUBOPEUUS B PACCMATPUBAEMBIX (PU3NUYECKHUX
SIBJICHUSIX;

pa3pabaTeiBaTh IUTAH PEIICHUS TMPOOJIeMBbl ¢ YYETOM aHanmW3a HWMCHOIIMXCS
MaTepHaATbHBIX ¥ HEMAaTepHUATbLHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JCATCIBHOCTH, OIICHWBATh COOTBETCTBHE pE3yJbTAaTOB
1EJI5IM, OLICHUBATh PUCKH TIOCIIEICTBUN ACSTEIBHOCTH;

KOOPJIMHUPOBATh M BBIMOJIHATH PabOTy B YCIOBHUSAX PEATbHOTO, BUPTYaTbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

ba3oBble ucciaenoBaresibCcKue 1eCTBUA:

BIAJCTh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBIMU TIOHSATHUSMHU H  METOJaMU
buznyecKoil HayKu;

BJIAJCTh HaBBIKAMHU YY€OHO-HCCIICIOBATEILCKOW W TPOCKTHOW JIEATEIHHOCTH B
obnactu (pu3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIHPHOMY TMOUCKY METOJIOB
perieHus 3a71a4 (PU3NIECKOTO COACPKAHUS, TPUMEHEHHUIO PA3IMYHBIX METOIOB TTO3HAHUS;

BIIAJICTh BUJIAMHU JICITEILHOCTH TI0 TTOJIYYCHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAIINH,
peoOpa3oBaHUI0 M MPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX CHUTYallUsAX, B TOM YHCIE MPH
CO3JIaHUM Y4EOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;



BBISIBJIATh [IPUYMHHO-CIIEACTBEHHBIE CBSI3M M AKTYaJIM3UPOBATH 3aJady, BBIIBUIAThH
TUIOTE3y €€ pelleHUs], HaXOAUTh apryMEHTHI JUISl JI0Ka3aTeIbCTBA CBOUX YTBEPKICHMUIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh MOJYYEHHBIE B XOJI€ PELICHUS 3aJayd pe3yibTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTH B (OPMYIUPOBATH COOCTBEHHBIC 3a7a4H B 00pa30BATEIIHPHON ESITEIHHOCTH,
B TOM YHCJIC IPU U3YYCHUH (PUBHUKH;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATh IPUOOPETEHHBIN OIBIT;

YyMETh  TEPEHOCUTh 3HaHUsA 1o  (¢uU3UKE B  MPAKTUYECKYIO  00JIacThb
KU3HEIEATEIIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00acTel;

BBIJIBUTaTh HOBBIE UJIEH, PEIAraTh OPUTrMHAIbHBIE MOAXObl U PEIICHHUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

Pabora ¢ nndopmanueii:

BJIAJETh HAaBBIKAMHM MOJYy4YeHUS HHPOpMaUud (U3HYECKOTO COACpPNKAHUS U3
UCTOYHUKOB  pa3HBIX THIIOB, CaMOCTOSTEIbHO OCYIIECTBISTh IIOUCK, aHAaJU3,
CUCTEMATHU3alMI0 W HUHTEPIpETalni0 HMHPOpMAIMK pa3Iu4HbIX BHUAOB U (opm
IIPE/ICTABIICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIOJIB30BaTh CPEACTBA MH(POPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pelIeHNN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 33J1a4y C COOJII0IEHUEM
TpeOOBaHUII 3PrOHOMUKHM, TEXHMKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHus,
MPABOBBIX U AITHUECKUX HOPM, HOPM MHGOPMAIIMOHHOM 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MUYECKOTO COJEPKAHUS B PA3IUYHbIX (POpMaTaX C Yy4ETOM
Ha3HaueHUsd HWHGQOpPMAIMUM M LEJIEBOM ayAUTOpPUH, BBIOMpas ONTHUMAJbHYI (GopMy
IPEICTABIICHUS U BU3yaJIU3al1u.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIEC 1eHCTBHS:

OCYILECTBIISITH OOIIIEHUE HA YpOKaX (PU3UKH U BO BHE-YPOUHOU JESITEILHOCTH;

pacno3HaBaTh MPEANOCHUIKNA KOH(DIUKTHBIX CUTYallUd U CMATYATh KOH(MIUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOKO TOUKY 3PEHMS C HMCMOJIb30BAHUEM SI3BIKOBBIX
CpEICTB;

MMOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U UHAUBUIYaTbHON pabOTHI;

BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JICUCTBUI ¢ YYETOM OOIIKMX UHTEPECOB U
BO3MOKHOCTEH Ka)KJ0ro 4JieHa KOJUJICKTHBA,

MIPUHUMATh 1EJIM COBMECTHOM JI€STEIIbHOCTH, OPTraHU30BBIBATH U KOOPJIUHUPOBATH
JIEUCTBUS MO €€ NOCTUKEHUIO: COCTABJIATH IUIAH AEWCTBUM, PACIIPEAEIATH POJIM C YUETOM
MHEHHMI Y4aCTHUKOB, 00CYKJIaTh pe3yJbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KA4€CTBO CBOETO BKJAJa W KaXJOTO0 ydYaCTHHKA KOMAaHIBI B OOIIUit
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb  HOBBIE NPOEKThbI, OLECHUBATH MAEH C T[O3MUAM  HOBHU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;



OCyHICCTBJATh ITO3UTUBHOC CTPATCTUYCCKOC ITOBCACHUC B PA3JIMYHBIX CUTYyaAlUAX,
MPOABJIATH TBOPUCCTBO U BOO6pa)KeHI/IC, OBITH HMHHUIIMATUBHBIM.

PerynsitTuBHbIC YHUBEpCAJIbHbIE YUeOHbIE AeiiCTBUSA
Camoopranusanms:

CaMOCTOSITENIFHO OCYIIECTBIISATh MO3HABATENbHYIO JEATEILHOCTh B 001acTU (hU3NKU
U aCTPOHOMUHU, BBISBIISTH MPOOJIEMBI, CTAaBUTh U (HOPMYITUPOBATh COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJIbHO COCTAaBIJISITh IUIAH PEIICHHS PACYETHBIX M KAYECTBEHHBIX 3a/ady,
IUIaH BBINOJHEHUS NPAKTHYECKON pabOThl C YUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEMN M MPEANIOYTECHNN;

JIaBaTh OLIEHKY HOBBIM CHUTYalHIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPETOYTCHHI;

JienaTh OCO3HAHHBIN BHIOOP, ApIYMEHTUPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTh
34 pEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAHULHMKM B 00JacTH (pU3MKH,
MIOCTOSIHHO TIOBBIIIATh CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

JIaBaTh OIICHKY HOBBIM CHUTYallMM, BHOCUTb KOPPEKTUBBI B JI€STEIBHOCTD,
OLICHMBAaTh COOTBETCTBHUE PE3YJILTATOB LEISM;

BJIAJICTh HAaBBIKAMHU IIO3HABATEIBHOW PEQIEKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
JEVUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

UCIIOJIB30BaTh MPUEMBI pediieKCuM i1 OUEHKH CHUTyallud, BbIOOpa BEPHOIO
peleHns;

YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO ITPUHUMATH PELIEHUS IO UX CHUKECHUIO;

MPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX MIPU aHAJU3€ PE3yJIbTaTOB JACATEIbHOCTH;

MPUHUMATH ce0sl, TOHUMasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI APYTUX MPU AHATU3E PE3YIbTATOB AEATCIHHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKHU.

B mpouecce OOCTHMXKEHUS JUYHOCTHBIX PE3YJIbTATOB OCBOCHMS NPOrpPaMMBI II0
bu3uKe 711 ypOBHS CPEAHETO OOIIEeTro 00pa3oBaHus y 00YUaIONIUXCSl COBEPIIEHCTBYETCS
AMOIMOHANIbHBIN UHTEIJIEKT, TPeAnoiaraiomuii copMupoBaHHOCTb:

CaMOCO3HaHMS, BKIIIOYAIOIIETO CHOCOOHOCTh TOHHUMATh CBOE SMOIMOHAIBHOE
COCTOSIHME, BUJIETh HAIpPABJICHUS Pa3BUTHS COOCTBEHHOM 3MOLMOHANIBHOU cephl, OBITH
YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS,  BKJIIOYAIOLWIETO  CAMOKOHTPOJIb, YMEHHE  NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEACHHE, CIOCOOHOCTh aJaNTUPOBATHCS K SMOIMOHAIBHBIM
U3MEHEHUSIM U TIPOSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALMH, BKIIOYAOIIEN CTPEMIIEHUE K JOCTHIKEHHUIO LIEIIN U YCIIEXY,
ONTUMHU3M, HHULIMATUBHOCTh, YMEHHE IEUCTBOBATH UCXO U3 CBOUX BO3MOKHOCTEM;



IMMATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh MOHMMATh SMOIMOHATBHOE COCTOSHUE
JIPYTHUX, YYUTHIBATh €T0 MPU OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K COYYBCTBHIO U
CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIHOCOOHOCTh BBICTPAMBATh OTHOILIEHUS C
JIPYTUMU JTIOAbMU, 3200 TUTHCSI, POSIBIISITH MHTEPEC U pa3peniaTb KOHPIUKTHI.

IMPEAMETHBIE PE3YJIBTATDBI

K koHiy o0yuyenuss B 10 kjacce npeaMeTHbIE Pe3ylbTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTh Y OOYUaIOIIUXCSl YMEHHI:

JEMOHCTPUpPOBaTh Ha IMpUMEpax pojb M MecTo (QU3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOU KapTUHBI MUPA, B Pa3BUTUHA COBPEMEHHON TEXHUKHU U TEXHOJIOTUH,
B IIPAKTUYECKOMN JAESATEIbHOCTHU JOJEH;

YUUTBIBATh TPAHULIBI TPUMEHEHUSI U3YUYEHHBIX (PU3MUECKUX MOJIENIEH: MaTeprabHas
TOUYKA, WHEpLHaJbHas cHUCTeMa OTCYETA, aOCOIIOTHO TBEPAOE TENO, WICANIbHBIN ras,
MOJIEJI CTPOCHHMSI Ta30B, JKUJIKOCTEW W TBEPABIX TE€J, TOYEHHBINA SIEKTPUUYECKUN 3apsif
IpU perieHuu GU3NYEeCKuX 3a/1a4;

pacro3HaBaTh (GU3NYECKUE SBJICHUS (ITPOLIECCHI) U OOBSICHATh X HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKON ~ TEOpHUH CTpOEHUS BELIECTBA WU
NIEKTPOJAMHAMUKHN: PABHOMEPHOE M PAaBHOYCKOPEHHOE NPSIMOJMHEWHOE JIBUJKECHHE,
CcBOOOZHOE TajieHue Tell, JBMKEHUE MO OKPY)KHOCTH, MHEPIMs, B3aUMOJEHCTBUE Tel,
muddy3usi, OpOYHOBCKOE NBHXKEHHE, CTPOCHHE >KMIKOCTEW U TBEPABIX TEJ, U3MEHEHHE
o0bE€Ma TENn TMpU HarpeBaHuWW (OXJIAKIEHWHU), TEIJIOBOE paBHOBECUE, HCHApEHUE,
KOHJIEHCAlWs, [UIABJICHUE, KPUCTAILIM3ALMS, KUIIEHUE, BIAXXHOCTh BO3/1yXa, NOBBIIICHNE
JABJICHUS Ta3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYZE, CBSI3b MEXAY HapaMeTpaMu
COCTOSIHMSI Ta3a B M30MPOLECCaX, SJIEKTPU3ALIMS TeJl, B3AUMOJIEUCTBHE 3aps/IOB;

ONMKCHIBATH MEXAaHWYECKOE JBUKEHHUE, MCHOJb3yd (PU3NYECKHe BEJIMYUHBIL:
KOOpJIMHATa, MyTh, MEPEMEIIEHUE, CKOPOCTb, YCKOPEHHE, Macca Tella, Cuja, HUMITYJIbC
Tena, KUHETHYeCKass »JHeprusi, NOTeHUUalIbHAas »JHEpPrusi, MeXaHuyeckas pabora,
MEXaHUYECKash MOIIHOCTb; MpPHU OMHMCAHWU MPABUIBHO TPAKTOBATH (DU3UUYECKUN CMBICH
UCIIOJIb3YEMbIX BEIMYMH, HMX O0O3HAUeHHS U E€IUHUIBI, HAXOAUTH (OPMYIIbI,
CBS3BIBAIOIIME JAaHHYIO (U3HYECKYIO BEIMUUHY C IPYTUMH BEJIMUYNHAMU;

ONKCHIBATh M3YyYEHHBIE TEIJIOBBIE CBOWCTBA TEJI U TEIUIOBBIE SIBJICHUS, WCIIOJB3YS
¢usznyeckue BETUUMHBI: JaBJIEHUE Ta3a, TeMIepaTypa, CpeldHssl KMHETHYecKas YHEeprus
XA0THYECKOTO JIBMKEHUSI MOJIEKYJI, CPEHEKBAIPATUYHASL CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSS JHEprusi, pabora raza, KOAI(DPUIMUEHT TMOJIE3HOTO JEHUCTBUS
TEIUIOBOTO JBUIATENs; IPU ONHWCAHUU IPaBUJIBHO TPAKTOBATH (PU3NYECKUI CMBICIT
UCIIONIb3YEMbIX ~BEJIWYUH, HX OOO3HAUYEHHUS W EAMHUIBI, HaXOAUTh (OPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3UUYECKYIO BEIMUMHY C APYTUMHU BEJITHMUUHAM;

ONMCHIBATh H3YYEHHBIE DJIEKTPUYECKHE CBOMCTBA BEIIECTBA M J3JIEKTPUYECKUE
sBJIeHUs (IpOLECCHI), HCMONb3ysd (PUINYECKUE BEIMYMHBL: DJIEKTPUUYECKUM 3apsn,
IEKTPUYECKOE I0JI€, HANPSHKEHHOCTH MOJIS, MOTEHLHAJ, Pa3sHOCTh IOTEHUMWAJOB; NpHU



OTMCAaHUM TPABUIBLHO TPAKTOBAaTh (U3MUECKUI CMBICT HCIONIB3yeMbIX BEIHYMH, WX
0003HAUCHUS W EIUHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE MAHHYIO (PU3NYECKYIO
BEJIMYUHY C APYTUMH BEJIMUYUHAMY;

aHAIM3UPOBaTh GU3MUECKHUE MPOIECCHI U SABJICHUS, UCTIONb3YS (PU3UUECKUE 3aKOHBI U
MIPUHIIUIBL: 3aKOH BceMupHoro Tsrotenus, |, Il u Il 3akonsl HproToHa, 3aK0H coOXpaHeHUs
MEXaHUYECKON HDHEPTUHr, 3aKOH COXPAHEHUS WMITYJbCa, MPUHIUI CYHEPIO3UIINN CHII,
IPUHITUI PaBHOMPABHUS WHEPIUATBHBIX CHUCTEM OTCYETA, MOJICKYJISIPHO-KUHETUUYECKYIO
TEOPUIO CTPOCHHUS BEUIECTBA, a30BbIC 3aKOHBI, CBSI3b CPEIHEH KWHETUYECKON SHEPTruu
TEIJIOBOTO  JIBMXKEHUS MOJIEKYJ ¢ aOCOJIOTHOM TeMmIepaTrypod, MepBbId 3aKOH
TEPMOJIMHAMHUKH, 3aKOH COXPAHEHHS JJIEKTPUUIECKOTO 3apsjia, 3akoH KymoHa, mpu 3ToM
pas3nuyaTh CIOBECHYIO (OPMYITHUPOBKY 3aKOHA, €ro MaTeMaTUYeCKOe BBIPAKCHUE U
ycioBus (TpaHUIlbl, 0071aCTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHILMUIBI JEHCTBUS MAIINH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBUS WX 0€30MaCHOTO UCIIOIH30BaHUS B IIOBCEIHEBHON KU3HH,

BEITIOJTHATH SKCTIICPUMEHTHI TI0 UCCIASAOBAHUIO (DM3UYECKUX SBICHUA U TIPOIIECCOB C
WCITOJIb30BAHUEM TIPSIMBIX W KOCBEHHBIX W3MEpPEHUH, NpU OSTOM (POPMYIHPOBATH
npoOiemy/3aaqy M THUIOTE3y Y4eOHOTO HSKCIEpPUMEHTa, COOMpaTh YCTaHOBKY U3
MPEJI0KEHHOTO 000PYI0BaHUS, IPOBOJIUTH OMBIT U (HOPMYIUPOBATH BHIBO/IBI;

OCYIIECTBJIATh MPSIMbIE U KOCBEHHBIE M3MEPEHUS (PU3UYECKUX BEIUYMH, TIPU STOM
BBIOMPATH ONTHUMAJIBHBIN CIIOCO0 M3MEPEHHUS M MCITOIh30BaTh M3BECTHHIE METObI OIICHKH
MOTPEIIHOCTEN H3MEPEHNN;

UCCJIEIOBATh 3aBUCHUMOCTA MEXIY (DU3UYECKUMU BEJIMUYMHAMU C UCIOJIb30BAaHUEM
OPSIMBIX U3MEPEHUH, TIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCUPOBATH PE3YJIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (PM3WYECKUX BEIMYMH B BUAE TAOMUI[ M TpadUKOB, JEIaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIICIOBaHMUS,

coOro1aTh TIpaBuiia 0€30MacHOTo TPy/ia MPU NMPOBEICHUH UCCIACAOBAaHUN B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-MCCIEOBATEIbCKOM W TMPOEKTHOM JCSATENHHOCTU C
UCITIOJIb30BAHUEM M3MEPUTETHHBIX YCTPONUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemaTrh pacuéTHBIC 3aJayd C SBHO 3aJaHHOW (PH3WYECKOH MOMACIBIO, MCIOJB3YS
bu3MYecKue 3aKOHBI M TPUHIUIBIL, HAa OCHOBE aHajW3a YCJIOBHS 3aJadd BBIOWpATh
(bU3UYECKYI0 MOJIeTb, BBIACIATh (PU3UUECKHUE BEIHMUYUHBI U (HOPMYIIbI, HEOOXOAUMBIC IS
e pelieHusi, MPOBOJAUTh PACU€Thl U OICHUBATH PEATHHOCTH IMOJYYEHHOTO 3HAYCHUS
(U3UICCKON BEIIMYMHBL

pemaTh KauyeCTBEHHBIE 3aJlayd: BBICTPAWBATh JIOTHYCCKH HEMPOTHBOPECUYUBYIO
IIEMTOYKY PaCCYXICHUI ¢ ONOPOI Ha M3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (DU3UIECKUE
SIBJICHUS,

WCIIOJIB30BaTh TIPH PEIICHUH YYeOHBIX 3a7a4 COBpPEMEHHbIE WH(GOPMAIMOHHEIC
TEXHOJIOTUU JJI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMH U MPEACTABICHUS Y4eOHOM
U HAay4YHO-TIOMYJSpHOM uHMOpPMAIMK, TOJYYEHHOW U3 pa3JIMYHBIX MCTOYHUKOB,
KPUTUYECKU aHATU3UPOBATH MOJIYyYaeMYI0 HH(POPMAIIHIO;



OPUBOJUTH MPUMEPHI BKIAJa POCCUWCKHX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYXKAIOLIEr0 MHUPA, B PAa3BUTHUE TEXHHUKU U
TEXHOJIOT UM,

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUSA IO (PU3MKE B IOBCEAHEBHOM >KM3HHU IS
oOecrieueHHus 0O€30MACHOCTH IpU OOpalleHHH C [OpUOOpaMM U TEXHUYECKUMHU
YCTPOMCTBAMHM, [JIs COXPAHEHUs 3A0POBbS M COONIOACHHS HOPM 3KOJOTHYECKOIrO
MMOBEACHUS B OKPYXKAIOLIEH Cpee;

paboTaTh B IPYIIIE C BBINOJIHEHUEM PA3JIMYHBIX COLMAIbHBIX POJIEH, MIIAHUPOBATH
paboTy IpymIibl, palMOHAIBHO PACHpPENesITh 00A3aHHOCTH U IUIAHUPOBATH JIEATEIbHOCTh
B HECTaHJAPTHBIX CHUTYyalHsX, aJ€KBaTHO OLEHUBATH BKJIAJ KaXXJOr0 M3 YYaCTHUKOB
IPYIIIbI B pEIIEHUE pacCMaTpUBAEMOU MPOOIEMBI.

K konmy oOyuenuss B 11 kjiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHUI:

JEMOHCTPUpPOBaTh Ha MpUMeEpax pojab U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MUPA, B Pa3BUTUHA COBPEMEHHON TEXHUKHU U TEXHOJIOTUH,
B MPAKTUYECKON JEATEIBbHOCTH JIOAEH, HEJOCTHOCTh U €IUHCTBO (PU3NYECKON KapTHHBI
MUpa;

YUUTBHIBaTh T'PAaHUIBl MPUMEHEHUS H3YYEHHBIX (U3MUECKUX MOJENCH: TOUCUYHBIN
IIEKTPUYECKUIN 3apsj, JIyd CBETa, TOYEUHBIA MCTOYHUK CBETA, SACPHAs MOJENb aTOMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO si/Ipa MpHY PelieHnH PU3NYECKUX 3a/1aY;

pacno3HaBaTh (pU3NUECKUE SBJIEHUS (IIPOLIECChl) U OOBSCHITH UX HA OCHOBE 3aKOHOB
JJIEKTPOJIMHAMUKA M KBAaHTOBOW (DU3MKH: DJIEKTPUUYECKas MPOBOAUMOCTb, TEIJIOBOE,
CBETOBOE, XHWMHYECKOE, MAarHUTHOE [JEHCTBHUS TOKA, B3aUMOJCHCTBUE MAarHMUTOB,
ANEKTPOMArHUTHAsA WHIYKUUS, JACMCTBUE MArHUTHOTO TOJIA HAa NPOBOJHUK C TOKOM U
NBIDKYIIMMCS  3apsill, JJIEKTPOMAarHUTHbIE KoOJeOaHWs M BOJHBI, MPSMOJMHEHHOE
pacnpocTpaHEeHUE CBETa, OTPAXKEHHUE, MpeJOMIIEHHWE, UHTepPepeHuus, Iudpakius U
MoJIIpU3aIisl CBeTa, JUCIiepcusi cBera, ¢oTodnekTpudeckuit 3¢ddext (horodddekr),
CBETOBOE JaBJIECHUE, BO3HUKHOBEHHME JIMHEWYAaTOro CIHEKTpa aromMa BOAOpOJa,
€CTECTBEHHAsl U UCKYCCTBEHHAs! PaMOAKTUBHOCTD;

ONMKCHIBATh U3YYEHHBIE CBOMICTBAa BellecTBa (DJIEKTPUYECKHE, MAarHUTHBIE,
ONTHYECKHUE, DJIEKTPUUYECKYI0 NPOBOAUMMOCTH PAa3IMUHBIX CPEN) U DIEKTPOMArHUTHbBIE
SBJIEHUS (IIPOLIECCHI), MCTIONB3Yyd (DU3MUECKHUE BEIMUMHBL: AJIEKTPUUYECKUI 3apsf, cuja
TOKA, OJJIEKTPUYECKOE  HAIPSDKEHHWE, DJIEKTPUYECKOE  CONPOTUBIICHHE, PA3HOCTH
MOTEHIIMAJIOB, AJIEKTPOJABIKYINAs cuila, paboTa TOKa, MHAYKIMS MarHUTHOTO TOJISI, CHUJia
Awmnepa, cuna JlopeHua, HWHAYKTUBHOCTh KaTyIIKH, OJHEPrUs DJJIEKTPUYECKOTO U
MarHuTHOTO TOJIEH, MEepUo M 4YacToTa KojieOaHWM B KOJeOaTeIbHOM KOHTYype, 3apsl U
CHiIla TOKa B TMpOIECCe TapMOHUYECKHX JJIEKTPOMArHUTHBIX KojieOaHul, (POoKycHoOe
pacCTOSIHUE M ONTHYECKas CWiIa JIMH3bl, IPU ONMCAHWM IPABHIBHO TPAKTOBATH
(¢u3nyYEeCKUi CMBICT MCHOJIb3yEMbIX BEJIWYMH, UX O0O3HAUECHUS U €OUHMIIBI, YKa3bIBaTh
(opMyJibl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIUUHUHY C JPYTMMH BEIUYMHAMU;

OTKCHIBAaTh M3YyUYEHHBbIE KBAHTOBBIC SBJIEHUS U MPOLIECCHI, UCIONb3Ys (PU3NUECKUE
BEJIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U YAaCTOTA CBETA, SJHEPTUS U



UMITYJIbC (POTOHA, MEpUOA MOTypachaga, SHEPTHsl CBSI3M aTOMHBIX SIFIEp, TIPU OMUCAHUU
MPaBUJILHO TPAKTOBATH (PU3WYECKHUIA CMBICT MCTOJIB3YEMbIX BEIMYWH, UX 0003HAYCHUS U
CIUHUIIBI, YKa3bIBaThb (HOPMYJIBI, CBS3BIBAIOIIME JaHHYIO (U3UYECKYIO BEIMYHUHY C
JPYTUMH BETUYMHAMU, BBIYUCIIATH 3HaUEeHUE (PU3NUECKON BEITNUNHBI;

aHAJIU3UPOBATh (PU3UYECKHE MPOLIECCHI U SBJICHUS, UCIIOIB3Ys (U3NUECKHIE 3aKOHBI U
NpPUHLUINBL: 3aKk0OH OMa, 3aKOHBI MOCJIEAOBATEIBLHOTO M MAapaIeIbHOTO COCTUHECHUS
IIPOBOJAHUKOB, 3aKoH Jlxoyns—JleHna, 3aKOH JJIEKTPOMAarHMTHOM WHAYKLHH, 3aKOH
NPSMOJMHEHHOTO  PACHpPOCTPAHEHUS CBETa, 3aKOHBl OTPAKEHHUS CBETa, 3aKOHBI
NPEJIOMIICHUSI CBETa, ypaBHeHHe OuHImTelHa M (ororddexra, 3aKoH COXpaHEHUS
SHEPI'UH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsiJia, 3aKOH
COXpPAaHEHUS MACCOBOT0 4YHCIa, MOCTyJaThl bopa, 3aK0H paJOAKTUBHOTO pacnaja, Mmpu
ATOM pa3iinyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BhIPAXKCHUE U
ycioBus (IpaHUIlbl, 0071aCTH) TPUMEHUMOCTH;

OTIPEJICNIATh HANpPaBICHUE BEKTOpAa HHIYKIIMA MAarHUTHOTO TIOJIA TMPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl Jlopenna;

CTPOUTH M OINKCHIBATh H300pa)K€HHE, CO3/1aBa€MO€ IUIOCKUM 3EpKaJIOM, TOHKOMH
JIMH30M;

BBITIOJIHATH SKCIIEPUMEHTHI TI0 UCCIEAOBAHUIO (DM3UYECKUX SBJICHUM U MPOILIECCOB C
UCIIOJIb30BAHUEM TIPSIMBIX W KOCBEHHBIX H3MEPEHHM: mpu 3STOM (POpMYyJIHUpPOBATH
npoOjieMy/3ajady W THUIOTE3y Y4YEOHOTO OJKCIIEPUMEHTa, COOUpaTh YCTAHOBKY U3
MIPEIOKEHHOTO 000PYI0BaHHUSI, IPOBOIUTH OMBIT  (POPMYIUPOBATH BEIBOIBI;

OCYIIECTBJIATh MPSIMbIE U KOCBEHHBIE M3MEPEHHS (PU3UYECKUX BEIUYMH, TIPU STOM
BBIOMPATH ONTUMAJIBHBIN CTIOCO0 M3MEPEHHUs U MCIIOIh30BaTh U3BECTHHIE METOIbI OIICHKU
MOTPEIIHOCTEN U3MEPEHNN;

WCCJICIOBATh 3aBUCUMOCTH (DU3UYECKUX BEIMYUH C HCIIOJIB30BAHUEM TPSIMBIX
U3MEPCHUI: TIpU DOTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHpPOBATH pPe3yibTaThl
MOJIYYCHHOW 3aBUCUMOCTH (PU3WYECKUX BEJIMYUH B BUJAE TAOIUIl M TpadUKOB, AENIaTh
BBIBOJIBI IO PE3yJIbTaTaM UCCIICTOBAHMUS;

cobJroaTh TpaBuUiia 0€30MacHOTO TPYy/la MPU MPOBEICHUHM UCCIICAOBAHUM B paMKax
y4eOHOr0 HSKCIEPUMEHTa, y4eOHO-HUCCIICIOBATEIbCKON M TPOEKTHOW JESTEIBHOCTH C
UCITOJIb30BAHUEM M3MEPUTETBHBIX YCTPONUCTB 1 1a00paTOPHOTO 000PYAOBAHUS;

pemarh pacu€THbIC 3a7a4dl C SBHO 3aJlaHHON (DU3UYECKON MOJEINbI0, HCTONb3YS
dbu3nUecKkue 3aKOHBI M TPUHIUIBI, HA OCHOBE aHalu3a YCIOBHUS 3a7a4d BHIOMpATH
(bU3UYECKYIO MOJECIb, BBIACIATh (U3NUYECKUE BEIUUMUHBI U (POPMYIIbl, HEOOXOAUMBIC JJIS
e pelieHus, NMPOBOJUTL PACUEThl M OICHWUBATH PEANBHOCTH IMOJYYCHHOTO 3HAYCHHS
(U3UICCKON BEIIMYHMHBL;

pemarh Ka4deCTBEHHBIC 3aJadd: BBICTPAWBATh JIOTHYECKA HEMPOTHBOPECUUBYIO
HETOYKY PACCYXIECHUM C OMOPON Ha U3yUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE
SIBJICHUS;

WCIIOJIB30BaTh IIPU PEIICHUH YYEeOHBIX 3a/Jad COBPEMEHHbIE HH(OOpPMaIMOHHbBIC
TEXHOJIOTUH JJI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAINH U MPEJCTABICHUS YICOHOU



U HAyYHO-TIOMYJSPHOW WH(OOpPMAIMK, TOJYYCHHOW W3 PpaA3IMYHBIX HMCTOYHUKOB,
KPUTUYECKU aHATTU3UPOBATH MOJIyIaeMy0 HH(POPMAIIHIO;

OOBSACHATh MPUHIUIBI JEHCTBUSI MAIlMH, MNPUOOPOB U TEXHUYECKHUX YCTPOUCTB,
pasnuyaTh YCI0BUs UX 0€30MMaCHOrO UCTIOIb30BAHUS B IIOBCEIHEBHON KU3HH;

OPUBOAUTH MPUMEPHI BKIAJAa POCCUUCKMX M 3apyOekKHBIX YUEHBIX-(QU3HKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYIKAIOMIECTO MHUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B IMOBCETHEBHOW KU3HU [JIS
obOecrieueHns 0e€30MacHOCTH Mpu  oOpalieHuu C NOpubopaMu U TEXHUYECKUMU
YCTPOMCTBaMH, JJIS COXPAHEHHS 3I0POBbS U COOJNIOJEHHUS HOPM HKOJOTUYECKOTO
MOBEJCHUS B OKPYXKAIOLIEH CpeaE;

paboTaTh B IpyMIE C BHIOJIHEHUEM PA3IMYHBIX COIMATBHBIX POJICH, MJIaHUPOBATH
paboTy TpyMIibl, pallMOHAIBHO PACTIPEEIATh 00S3aHHOCTH U TUIAHUPOBATH JIESITEIIbHOCTh
B HECTAHJIAPTHBIX CUTyalUsX, aJCKBAaTHO OLIEHHBATh BKJIAJ Ka)KJIOIO W3 YYACTHUKOB
TPYIIBI B PEIICHUE paccMaTpPUBAEMOM MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsn4yecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da30BbIe IEPEXOBI

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnmoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOU ONITHUKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 ngg;ﬁfg;grouﬁ £41097¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

61 OGoGuaoee novropere ‘ pmetsoosuntelsr
Htoro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Koutpoububie IlpakTunuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®dusrka — HayKa O MPUPOJIC.
1 Hayunsie MeT(?)IK bl HO?I;)H:HI/UI 1 bubmorexa [JOK
v g https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo ¢pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MIPaKTUYECKON JeATEeTbHOCTH JIFOIeH
MexaHudeckoe JBUXEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE IpsIMONIMHENHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE MTpsIMOTIMHEIHOE 1 bubmuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOAHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe IBUXEHUE.

7 JIBU>KeHue MaTeprualibHON TOYKH IO 1 bubmorexa LHOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHTIMTT OTHOCUTENBLHOCTH [ amuies. 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HNuepunanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Tpunuun

bu6mmoreka [IOK

9 CYHCPTOIHII CHIL. BTOpOHUSaKOH https://m.edsoo.ru/ffOc3be8
HproTona st MmarepuanbHOM TOUKH

10 Tpetuii 3akon HeroToHa 1st bubnnoreka HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuna

11 TsokecTu. [lepBas kocMudeckas bubmorexa LHOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuina tpenusi. Koadumuent tpenus.

13 Cuna cinpOTHBnej)Hq:{ npu JIBI/IE(GHI/II/I bubmmorexa LIOK

https://m.edsoo.ru/ff0c3f76
TeNa B XKUAKOCTU WJIM raze
[TocTynarensHO€E U BpallareabHOE

14 JBUKEHHE a0COIIOTHO TBEPOTO Tea. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPAOTO Tena
HNMnynsc MaTepuanbHOM TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMItynbca. PeakTuBHOE IBUKEHUE
PaGoTta 1 MOLITHOCTH CHJIBI.

16 Kunernueckas sHeprus MarepuaabHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUHU https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPTUU

17 [ToTeHmanpHas YHEPTHUS. bu6mmoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTennuanpHas sHeprUs ynpyro
ne(hOpMUPOBAHHOM MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTeHIMaIbHBIC ¥ HENOTCHIIMAIBHBIC
cuitbl. CBs3b paboTHI
HENOTEHIIMAJIBHBIX CHII C H3MEHEHUEM
MEXaHUYECKOW SHEPTUH CUCTEMBI TEI.
3aKOH COXpPaHEHUSI MEXaHUYECKOU
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha IPUMEPE PaCTSHKEHUS
PE3UHOBOTO KIyTa»

KonTponbHas pabora no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?2

22

23

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

Macca monekyin. Konugectso
BemlecTBa. [locrosnHas ABoraapo

24

TermmoBoe paBHOBecue. Temneparypa
u e€ usmepenue. Illkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona
27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI
JlaGopaTtopHnast pabora
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napaMeTpaMu COCTOSTHHS
Pa3peKEHHOTO ra3a
29 N3omnporneccel B U1€aIbHOM Ta3e U UX bu6nmoreka [JOK
rpaguyecKoe npeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
BuyTtpennsis sHeprus
TEPMOIMHAMUYECKON CUCTEMBI U
30 crocoObl e€ n3MeHeHus. KonudaecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UICATHHOTO
rasa
bubmuorexa [JOK
31 Braer Tentonepeain https://m.edsoo.ru/ff0c5c36
VYnenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnnabaTHbBIN TIpoliece
33 IIepBblil 3aKOH TEPMOAUHAMUKU U €TI0 bubnuoreka [IOK
[IPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobOpaTtumocTs mporieccoB B bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupone. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/ TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETUIOIHEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnnoreka [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEIbHAS
41 BJIAJKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
AR - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammnueckue u
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMCTB KpucTauioB. Kuakue https://m.eds00.ru/ff0c65f0
kpuctauiel. COBpeMEHHbBIE MaTepHAITBI
[MnaBneHue U KpUCTATUTM3AITHSL.
43 VnenbHas TenioTa MiaaBiIeHUs bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YpaHeHHe TEMosoro bananca https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Teu. DIeKTPUIeCKui bubnnoreka [HOK

3apsn. [IBa BUa SIEKTPUYIECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmmorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3apsaoB. 3aKOH
47 Kynona. ToueuyHbIil DIeKTpUYECKUI bubmmorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps:k€HHOCTB 3JIEKTPUUECKOTO
48 nosis. [Ipunnun cynepriozuuuu bubnuorexa [JOK
AJIEKTPUYECKUX ToseH. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTHU
Pabota cui snekTpocTaTH4ecKoro
49 nond. ITorennuan. PazHocts bubmorexa [TOK
) 1AL, https://m.edsoo.ru/ffOc6f00
MMOTEHIINAIOB
TTpoBOAHHUKY ¥ TUDIEKTPUKH B
50 anpeKT OCTaTI/I‘{eJZKOM HOF;IC bubmorexa LOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Kongencaro
P A P https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IIOCKOTO
52 KOHJIIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmiorexa LHOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGoparopHas pabota "M3mepenue
ANEKTPOEMKOCTH KOHJIeHcaTopa '
[IpuHIMI NElCTBUS U IPUMEHEHUE
54 KOH/JIEHCATOPOB, KOMMUPOBAIHHOTO

anmnapara, CTpyHHOTO IIPUHTEpA.
DneKTpocTaTUYeCcKast 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBHUS €T0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa LHenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabora
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOI)
anekTpuueckoi nenu. Koporkoe
3aMblkaHue. JlaboparopHas padota
«M3mepenne D/1C nctounnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

ONEeKTPOHHAs MPOBOJUMOCTD TBEPIBIX
METAJIJIOB. 3aBUCUMOCTD
COIPOTUBIICHUS METAIUIOB OT
teMiiepaTypbl. CBEpXIIpOBOIUMOCTh

DNEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa 3J€KTPOHHBIX IYYKOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

61

[ToympoBOTHUKH, X COOCTBEHHAS U

IIpUMeCHas MpoBOANMOCTb. CBOWCTBA
p—n-nepexona. [lomynpoBogHUKOBBIE
npubopHI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUUECKUH TOK B pacTBOpax U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIUTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIeKTpOnn3
DNEeKTpUYECKUH TOK B Ta3ax.

63 CamocTosiTenbHBIN U 1 bubnmoreka [JOK
HECaMOCTOSTEIbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ff0c84ae
IIma3ma
DneKkTpruuecKue Npudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«INEKTPOTUHAMHUKAY https://m.edsoo.ru/ffOc88be
Konrtponbnas pabora no reme

66 «Qnekrpocraruka. [TocTosHHBIM 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota o Teme "DIeKTpoAHAMHUKA" https://m.edsoo0.ru/ff0c8c56

68 PeseprubIil ypok. O600maronuii ypok 1 bubnmuorexa [JOK
o temam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
[1]
Jlj;-n Tewa ypoxa Bcero Koutpoaensie — Ipakruveckue il:;:eﬂl/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoTbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBHI U UX

1 B3auMoeicTBUE. MarHuTHOE II0JI€E. 1 bu6nmorexa LIOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIMH
MarauTtHoe 1ose MPOBOJHHKA C

5 ToKOM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yuenue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanne neMCTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DJneKTpoMarHuTHas HAykuus. [lotok

6 BEKTOpa MarHuTHOM MHAYKIHH. IJC 1

WHJYKIUU. 3aKOH 3JIEKTPOMArHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykiuu Gapanes

10

JlaGopaTopHas pabora
«HccnenoBanue sBJICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTB. SIBIICHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MarHUTHOTO MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPUTEIIN 2JIEMEHTapPHBIX YaCTHII,
WHAYKIIMOHHAS TI€Yb

O6o06maromuit ypok «MaruutHoe
noje. DIEeKTPOMarHUTHAS HHIYKIHS)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubmmoteka IIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKUE
kosebanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Ipy3a»

14

KoneGarenbubiii koHTYp. CBOOOIHBIE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIC 3JIEKTPOMAarHUTHBIC
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblit Tok. CUHYCOUJAIbHBIN
MepEMEHHBIN TOK. MOIITHOCTH
MIEPEMEHHOI0 TOKa. AMIUTUTYIHOE U
JICWCTBYIOIIEE 3HAYEHUE CHIIbI TOKA U
HaIpsKEeHUs

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. [Ipoussoacrso,
nepeavya u noTpedieHue
JIEKTPUUYECKON SJHEPTUN

Y CTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepenady

DKOJIOTUYECKNE PUCKH TIPU
IIPOU3BOACTBE NIEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanus
ANIEKTPOIHEPTUU B TOBCETHEBHOMN
KU3ZHU

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHn4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTthb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3ByKa. [ pOMKOCTH bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJIeKTPOMAarHUTHBIE BOJIHBI, UX
23 cBoiicTBa u ckopoctk. [llkana bubmmorexa LIOK
P ' https://m.edsoo.ru/ffOccfeQ
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 Konrtponbnas pabdorta «Konebanus u bubmmnoreka HOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsmonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunsblili ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxkeHune cBeTa. 3aKOHbI OTPAKEHUS
27 cgera. [locTpoenne n3o0paxeHuii B bubmmorexa [JOK
' P p https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKajie
ITpenomiienue ceeta. [lonHoe
28 BHYTpEHHee oTpakeHue. [IpenenpHelii bubmuorexa [JOK
YTOJ TIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «3mepenue bubnuorexa [IOK
IIOKA3aTelIs MPEIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIun3el. [Toctpoenune n300pakeHuii B bubnuoteka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue cBOMCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L{er. JlabopaTopHast
pabota «Habmonenne aucnepcuu
CBETa»
33 Nnrtepdepennus creta. dudpaxius bubmmoreka [JOK
ceera. JludpaknnonHas pemérka https://m.edsoo.ru/ffOced22
34 [lonepeyHOoCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOpPbI U yCTPOMCTBA U
YCIIOBUS UX 0€30TIaCHOTO IPUMEHEHUS
I'panHuIIbl TPUMEHUMOCTH
36 KJ1Iaccuueckor Mexanuku. [TocTymarel bubnnorexa [JOK
CIIELIMaJIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3aMeieHre BpeEMEHH U COKpaIleHUE bubmmorexa TIOK
P P https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprusi ¥ UMIYJIbC PETATUBUCTCKON
38 gacTuilbl. CBSI3b MAacCChI C YJHEPTHEH U Bubmmorexa [IOK
’ p https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbras padota «OnrTuka.
. bubmuorexa [{OK
39 OCHOBBI CTICTTHATBHOM TEOPUH

OTHOCUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
HOIHOTEKA
41 .0 A T.
porospexra. Onrrer https://m.edsoo.ru/ffOcffc4
CroieToBa
3akoHEI poTodrddekTa. YpaBHeHHE
42 BﬁHmTe(ﬁbHa J'(Il})l(b(I)OTOS(b(I;)eKTa bubmorexa HOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dhotorpdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMuueckoe AEHCTBUE bubmiorexa HOK
AICBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoucTBa u
44 MPaKTUYECKOE TPUMEHEHHUE:
¢dboTorMeMEeHT, POTOAATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3agad mo reme «1E€MEHTBI bubmmoteka IIOK
KBAHTOBOM ONTHKI)) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OmBITEI
46 Pezepdopaa mo paccesHuio o-4actu brbmmorexa [TOK
PLOPA p t https://m.edsoo.ru/ff0d091a
[Imanerapnast MoJieIb aToMa
bubnunorexa LIOK
47 IT b
OCTYJIaThl bopa https://m.edsoo.ru/ffOd0afa
Hznydenne u nornoiieHue (pOTOHOB
48 i I/Iyl';{e exoJie aTOMEIlH co H(()i;o OBHS bubmrorexa LIOK
p pexol . g P https://m.edsoo.ru/ffOd0afa
SHEPTHUH Ha Apyroi. Buasl criekTpoB
BonnaoBrslie cBoiicTBa yacTuil. BoJHEI
N N but6mmoreka [IOK
49 ne bpoist. KopnyckynsipHO-BOJIHOBOM

nyanu3Mm. CIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
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BBIHYKACHHOC U3JTYUCHUC

50

51

52

53

54

55

56

OTKpBITI/Ie PaAnO0aKTHUBHOCTH. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOaAKTUBHOI'O U3JTYyUYCHUA

CgoiicTBa anbda-, 6eTa-, raMma-
u3nydeHus. Bnusaue
PaINOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otomnbl. Anbha-pacna.
DJEeKTPOHHBIN U O3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

OHeprus CBsA3M HYKJIOHOB B sIJIpe.
SnepHble peakuuu. A nepHblil
peaktop. IIpobGaembl, mepcrneKTUBsI,
JKOJIOTUYECKHUE aCIIEKTHI SACPHON
JHEPIeTUKU

OnemeHTapHbIe YacTULIBl. OTKpBITHE
no3UTpoHa. MeTo bl HaOMo1eH s U
pPErucTpanyy dJIEMEHTAPHBIX YaCTHLL.
Kpyrastii cton «@yHaameHTalbHbIE
B3auMOIeNUCTBUSI. EMUHCTBO
(bu3nuecKoil KApTUHBI MUPA»

Bun 3Bé3nH0r0 Heba. Co3Be3nus,
SIpKHUE 3BE3/bI, IUIAHETHI, UX BUAUMOE
neuxeHue. ColnHeuHas cucreMa

Comnune. CoHeyHas akTUBHOCTD.
Ncrounuk sneprun CoiHLa U 3BE37

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3BE3bI, X OCHOBHBIE
XapaKTepUCTUKU. 3BE3/IbI [NIABHON
MOCJIEZIOBATEIbHOCTU. BHYTpeHHee
ctpoenue 38&31. CoBpeMeHHbIe
MIPEJICTABICHUSI O POUCXOXKICHUH U
sBomonun CosHIa U 3BE3]1

Muieunsiii [Iyte — Hama 'anakruka.
[Tonoxenue n nuxenue ConHua B
l'anaktuxke. 'anaktuku. YE€pHbIe IBIPHI
B s/Ipax rajJjakTHK

Bcenennas. Pa3z0oeranue rajgakTHK.
Teopust bonbiioro B3pbiBa.
PenukToBO€ U3nydyeHue.
MeraranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMMUU U aCTPOPHUIUKI

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B DKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLIUATIBLHON U
THUYECKON cepax AesTeTbHOCTH
YeJIoBeKa

O6o6maromuit ypok. Pois u Mmecto
(GU3MKK U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Pois
(dbuzmveckoit Teopuu B HOPMUPOBAHUH
MPECTaBICHUN 0 (PU3NYECKOM
KapTHHE MHpa




Oo6o06maromuit ypox. Mecto
(hbU3UIECKOI KapTUHBI MUPA B 00IIEM

65 1
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTaBICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpoMarHuTHasi MHAYKIIHS
PesepBHblit ypok. Ontuka. OCHOBBI

67 CHEIHAILHON TeOpUn 1
OTHOCHUTEJIbHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka.

68 DNeMEeHTbl aCTPOHOMHUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






