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MHNOACHUTEJIBHASA 3AITMCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHS Ha YpPOBHE CpPEIHEro OOIIero 0oOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE IMOJIO)KEHUH M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBaTesbHON mporpaMmebl, mpeactaBieHHbix B @OI'OC COO, a Takke ¢ yd€Tom
(dbenepanpHONl pabouelt MporpaMMbl BOCIUTAHUS W KOHIEMIIMW TIPETOJaBaHUs y4eOHOTO
mpenmera «@Pu3uka» B 0o0pasoBarenbHBIX —opraHm3amusax Poccwiickoit  Denepammu,
peanu3yronmx OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBL.

Copepxanue mnporpaMMbl Mo (U3HMKE HAMpaBICHO Ha (POPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydarommuxcs 10—11 kmaccoB npu o0ydeHnn ux ¢usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/I€ATEIbHOCTHOTO Noaxoa. [Iporpamma no ¢pu3nke COOTBETCTBYET
tpeboBanusiM @I'OC COO k miaHupyeMbIM JTUYHOCTHBIM, IMPEIAMETHBIM U METanpeIMETHBIM
pe3yiabTataM OOy4YeHHMs, a TaKKe YYUTHIBAET HEOOXOJUMOCTh pealu3allii MEXKIPEeIMETHBIX
cBs3ell (DM3WMKM C E€CTECTBEHHO-HAYYHBIMH YyYE€OHBIMH TIpeaMeTamMu. B Hel ompeaensroTcs
OCHOBHBIE LIEJIM M3Y4YEeHUS (PU3UKU HA YPOBHE CPEIHEro oO0Ilero odpa3zoBaHHUs, IUIAHUPYEMbIE
pe3yiabTaThl OCBOCHHS Kypca (HU3UKU: JHYHOCTHBIC, METalpeIMETHbIe, INpeIMEeTHbIE (Ha
06a30BOM ypOBHE).

[Iporpamma 1o ¢u3uke BKIIOYALT:

® [UIaHUpPYEMbIE Pe3yNIbTaThl OCBOCHUS Kypca (U3HKH HAa 0a30BOM ypOBHE, B TOM UHCJIE

MpeIMETHBIC PE3YIBTATHI M0 TOJaM O0yUeHUS;

e cozepxkanue yueOHoro npeameta «dusnkay 1Mo rojgam o0ydeHusl.

®dwu3uka Kak HayKka 0 HauOoJee OOMMX 3aKOHAX MPUPOBI, BRICTYMAs B Ka4ECTBE Y4EOHOTO
MpeMeTa B IIKOJIEe, BHOCUT CYHIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHHUIl 00 OKpyXaloliem MUpE.
[konpHBIE Kypc (GU3HKH — CHCTEMOOOPA3YIOUIM 1 E€CTECTBEHHO-HAYYHBIX Y4EOHBIX
MIPEIMETOB, IIOCKOJIBKY (pU3MUYECKUE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SIBICHUH, H3y4aeMbIX
XUMHeH, Ouonorueit, pusmdeckoil reorpadueit u acrponomueit. Mcnonp3zoBanne U akTHBHOE
MpUMeHeHne (GU3NYECKUX 3HAHUW OmpelessieT XapakTep W pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTHH B cdepe SHEPreTHKH, TPAHCIOpTa, OCBOCHHS KOCMOCA, MOJNYYEeHUs HOBBIX
MaTepHaJioB C 3aJlaHHBIMU CBOMCTBaMHU U JIpyrux. M3yuenue Gpu3uKu BHOCUT OCHOBHOM BKJIaJ B
(hopMUpOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa 00yJaroImuxcs, B GopMupoBaHUE YMEHUI
MIPUMEHATh HAYYHBI METOJ] TO3HAHUS [P BBHIMOJIHEHUU UMHU YU4e€OHBIX UCCIIEeIOBAHUMH.

B ocHOBY Kypca ¢pu3uku A ypoBHS CpeAHEro o0iero o0pa3oBaHus MOJ0XKEH P UIEH,
KOTOPBIE MOKHO PacCCMaTpPUBATh KaK MPUHIIUIIBI €r0 IOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEW KypC SBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepHall U3 BCeX pa3feNioB (PM3HMKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOM (hU3UKH.

Hoes cenepanuszayuu. B cooTBETCTBUM C HEWl MaTepuai Kypca pU3uku 00beIUHEH BOKPYT
¢usnueckux Tteopwil. Bemymmm B Kypce sBusiercs (OpPMHUPOBAHHME TMPEICTaBICHHNA O
CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEIICCTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuzanus mpenrnosiaraeT UCHOJIb30BaHUE T'YMaHUTApHOTO
noTeHnuana pu3ndeckor HayKu, OCMBICTICHUE CBSI3U Pa3BUTHs (U3HUKH C PA3BUTHEM OOIIECTBA,
a TaKXe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U KOJIOTHYECKUMU MPoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gusuku npeamnonaraet 3HaKOMCTBO C IIUPOKUM
KPYT'OM TEXHUYECKUX M TEXHOJIOTHYECKUX MPUIIOKEHUN N3YUEHHBIX TEOPUN U 3aKOHOB.

Hoesn osxonocuzayuu peanusyercs MOCPEACTBOM BBEACHHS JJIEMEHTOB COAECpPKaHMS,
MOCBSIIEHHBIX KOJOTUYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKkKe 00CyXIeHus Npo0iieM palliOHaIbHOIO IPUPOIOIOIb30BAHUS U
9KOJIOrMYECKOH 6€30IaCHOCTH.

CrepKHEBBIMH 3JIEMEHTAMHU Kypca (HU3UKH Ha yYpOBHE CpEIHETo oO0Iiero oOpa3oBaHUS
ABIAIOTCS (u3ndeckue Teopud ((HOpMHUpPOBAHHE NPEICTABICHUH O CTPYKType IOCTPOECHHUS
¢u3nyeckoi TeopuH, posd (QyHIAMEHTAJIbHBIX 3aKOHOB M MPUHIMIIOB B COBPEMEHHBIX
MPEICTABICHUAX O MPHUPOJE, TPAHUIAX MPUMEHHUMOCTH TEOPHA, JJISi ONHCAHHS E€CTECTBEHHO-
Hay4HBIX SIBJICHUH U IIPOLIECCOB).

CuCTeMHO-eSTEeNbHOCTHBIN MOAX0/ B Kypce (DPM3MKU peasn3yeTcs MPeKae BCETo 3a CUéT
OpraHu3alUy HKCIEPUMEHTAIbHON JesATeNbHOCTH oOyuarouuxcs. s 6a3oBoro ypoBHs Kypca
(GU3MKN — 3TO HCHOJB30BAHUE CUCTEMBbI (DPOHTANBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB U
1a00paTOpHBIX PabOT, KOTOpBIE B Mporpamme Mo (usuke oOBeAWHEHBI B OOLIMIA CIUCOK
YUCHUUYECKUX MPAKTUYECKUX paldoT. BelaeneHune B ykazaHHOM IepeuHe 1a0opaTOpHBIX padoT,
MPOBOJUMBIX JJISI KOHTPOJS M OLIEHKH, OCYIIECTBISCTCS YJYaCTHHUKAMH OOpPa30BaTENbHOIO
rporecca UCXo/i1 U3 0COOCHHOCTEH MIIaHUPOBAaHMS U OCHalIeHUs kaOuHera gu3uku. [Ipu 3Tom
obecrieunuBaeTCs OBJIAJCHUE OOYUYaIOIIMMUCA YMEHHUSMHU IPOBOJIUTH KOCBEHHBIE H3MEPEHMS,
UCCIIEZIOBAaHUSI 3aBUCUMOCTEH (M3MUECKUX BEJIUYMH U TIOCTAaHOBKY OMNBITOB IO IPOBEPKE
MPEIOKEHHBIX THUITOTE3.

Bosblioe BHMMaHue yAenseTcsl pelleHuI0 pacu€éTHBIX U KadecTBEHHBIX 3a1ad. [Ipu sTom
JUI pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3a/1a4M C SIBHO 3aJJaHHON (PU3NYECKON MOJEINbIO,
MO3BOJISIOIINE MPUMEHATh W3Y4YCHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena
Kypca, TaK ¥ UHTETPUPYs 3HAHUS U3 Pa3HBIX pa3aeinoB. /|y KaueCTBEHHBIX 33aJa4 MPHOPUTETOM
SABIISIIOTCSL  3aJaHUsi Ha OOBSCHEHHWE TMPOTEKaHWS (U3NYECKUX SBICHHA M TPOIECCOB B
OKpy’Karollel >KU3HHU, TpeOyromue BblOOpa (u3nueckod MoOAeNM JUIsl CUTyallud IPAKTHKO-
OPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBunm ¢ TpeboBanusimu PI'OC COO Kk MaTepuaIbHO-TEXHHUYECKOMY
obecrieueHHI0 y4yeOHOro mporecca 0a30BbI YpOBEHb Kypca (M3UKUM Ha YPOBHE CpEIHEro
o0rmiero o0pa3oBaHUs TOJDKEH M3y4daTbCs B YCJIOBUSX MPEIMETHOTO KaOuWHeTa (DM3MKU WU B
YCIOBUSIX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro 1uKia. B kabunere
(GU3MKN TOKHO OBITh HE00X0AUMOE JabopaTopHOE 000PYJOBAHUE JIJIsl BHITIOJTHEHUS YKAa3aHHBIX
B IporpamMme 1O (QHU3UKE YYCHHMYECKHX TMPAKTHUYECKUX paboT W JEeMOHCTpAIlMOHHOE
obopymoBaHue.

JleMoHCTpallMOHHOE 000pynoBaHHE (OPMHUPYETCSI B COOTBETCTBUU C HPHUHLUIIOM
MUHHMAaJIBHON JOCTATOYHOCTH M 00ECHEeUnBACT MOCTAHOBKY MEPEUMCIICHHBIX B MPOrpaMMe MO
(Gu3nKe KIOYEBBIX AEMOHCTpAlMH A MCCIEOBAaHMSA H3y4aeMbIX SIBJIEHMH U IIPOLIECCOB,
SMIMPHUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlabopaTtopHoe 000pyAOBaHUE ISl YYEHUYECKHX MPAKTUYECKUX PaboT (GopMupyercs B
BUJIE TEMaTUYECKUX KOMIUIEKTOB M oOecrneuuBaeTcs B pacuére OAHOI0 KOMIUIEKTa Ha JBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI JaOOpaTOPHOro OOOpYJOBAaHUS MJOJKHBI OBITh
IIOCTPOEHBl Ha KOMILJIEKCHOM HCIOJIb30BAHUU aHAJIOTOBBIX U LUGPOBBIX MPUOOPOB, a TaKXKe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE LIU(POBBIX 1aOOpaTOpHil.

OCHOBHBIMU LIETISIMH U3Y4EHUS (PU3UKHU B 001IEM 00pa30BaHUU SIBISIOTCS:

e (opMupoBaHHE HUHTEpeca M CTPEMJICHHS OOYYAIOUIMXCS K HAayyHOMY HW3YyYEHUIO

NPUPOIBI, PA3BUTHE UX WHTEIUICKTYAJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;
® Dpa3BUTHE TMPEJACTABIEHUH O HAaydyHOM MeTO[e TO3HaHUus U  (OpPMHUpPOBAHUE
MCCIIEIOBATENILCKOTO OTHOIIEHUS K OKPY)KAIOIINM SIBIICHHSIM;



(dopMupOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa M3y4eHUs OCHOB CTPOCHUS
MaTepuH U GyHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;

dopMupoBaHne yMeHUIH O0BSICHATH SBJICHUS C UCTIOJIB30BaHUEM (DU3UUCCKUX 3HAHUH 1
HAyYHBIX JI0KA3aTEJIbCTB;

(dopMupoBaHUE MPEACTABICHUI O PONIK (QU3UKH JUIS PA3BUTHS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJOTHI.

JlocTrxkeHne 3TUX Iiesield oOecreyuBaeTcsl PelIeHUEM CIEQYIOIUX 3a7ad B IMpoliecce
M3Y4YeHHS Kypca (U3UKU HA YPOBHE CPEIHEro 001Iero oopa3oBaHus:

MpuoOpeTEeHNe CUCTEMBI 3HAHUK 00 00mUX (PU3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYSIPHYIO (PU3HUKY, SJEKTPOAMHAMHKY, KBAHTOBYIO
(GU3HKY ¥ 3JIEMEHTHI aCTPOPU3NKH;

dbopMUpOBaHHE YMEHUN TMPUMEHATh TEOPETUYECKUE 3HAHUS Ui OOBSCHEHUS
(U3UYECKUX SIBICHUM B TPUPOJE U Il NPUHATHSA TPAKTUYCCKUX PEHICHUN B
MMOBCEIHEBHOM JKU3HU,

OCBOCHHE CIOCOOOB peIICHHsI Pa3IMYHBIX 3a/Jad C SBHO 3aJlaHHOW (HHU3MUeCKOi
MOJCNBIO, 3a/ad, IMOJPa3yMEBAIONINX CaMOCTOSTEILHOE CO3JaHue (PU3HUECKON
MOJEJIH, aJIEKBaTHOM YCIIOBHSIM 3a]1a4u;

MOHUMaHWEe (PU3MUECKUX OCHOB M IMPHUHIIMIIOB JACHCTBUSA TEXHHUYECKHX YCTPOWUCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUAHMS Ha OKPYKAIOLIYIO CPELY;

OBJIQJICHUE METOJaMU CaMOCTOSITEJIbHOTO TUIAHUPOBAHMS M MPOBEACHUS (PU3HUCCKUX
OKCIIEPUMEHTOB, aHAJM3a W  WHTEpHIpeTanuu  WHOOPMAIMH,  OMpEACIICHUS
JIOCTOBEPHOCTH TOJIYYCHHOTO Pe3yiIbTaTa;

CO3/ITaHUE YCIIOBUM JJI1 Pa3BUTHS YMEHHUM MPOEKTHO-UCCIIEA0BATENIbCKOM, TBOPUECKOM
eI TeIbHOCTH.

Ha usyuenme ¢usuku (0a30BbIi ypoBEeHb) Ha ypOBHE CpeIHEro oOmiero odpa3oBaHUs
orBoautcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kiacce — 68 yacoB (2
yaca B HEJICIIO).

[penaraemslii B mporpamme 1o GpU3UKe nepeueHb JJaO0paTOPHBIX U MPAKTUYECKUX padoT
SBIISIETCSI PEKOMEHJJOBAaHHBIM, YYHUTEIh JENacT BBHIOOp MpOBeIeHHs TabOpaTOpPHBIX paboT H

OIIBITOB C y‘IéTOM HHAWBUAYAJIBHBIX 0coOeHHOCTEN 06y‘~IaIOH_II/IXC$I.



COIEPKAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®usuka ¥ MeTOAbl HAYYHOI' O MO3HAHUS
®usuka — Hayka o npupone. HayuHble MeToApl mO3HaHUsA OKpyxkarouero mupa. Poib
SKCTIEPUMEHTA U TEOPUH B MPOIIECCE MTO3HAHUS MPUPOJIBI. DKCIIEPUMEHT B (PU3HUKE.
MopenmupoBanue (HU3NYECKUX sIBJICHUN M TporieccoB. Hayunsle rumnore3sl. Ouznueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI MPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB. [IpHHIINI COOTBETCTBHUS.
Poms m mecto ¢usmkm B (GOpMHPOBAHWU COBPEMEHHON HAay4yHOW KapTHHBI MHpa, B
MPAKTUYECKOU JIeSITETbHOCTH JIIOICH.
Jlemoncmpayuu
AmHaoroseie u NU(POBBIC U3MEPUTEILHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. (OTHOCHUTENBHOCTh MEXAHMUYECKOTO JABMXKEHMA. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, ckopocTh (CpedHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOpEHHE
MaTepHaIbHOM TOYKHM, UX MPOEKIMU HA OCH CUCTEMbl KoopAuHaT. CloXKEeHHE MepeMEeLIeHUN 1
CJI0’KE€HHE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOpEHHOE MpPSIMOJIMHENHOEe IBMXKeHHe. ['paduku 3aBHCHUMOCTH
KOOpJUHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEpEMEIICHHS] MaTEPUAIbHON TOUKH OT BPEMEHHU.

CBoboaHoe najeHue. Y cKkopeHue cBOOOAHOTO MaJAeHHUs.

KpuBonunueiinoe naBukeHHE. JI[BUJKEHHME MaTE€pHAJIbHOM TOUYKM IO OKpPYKHOCTH C
IIOCTOSIHHOM MO MOJYJI0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JMHEHHas CKOpocThb. Ilepuon u
yacTtoTa oopameHus. LlenTpocTpeMurenbHoe yCKOPEHHE.

TexHnueckue ycTpoiicTBa M IPAKTUUYECKOE TNPUMEHEHHUE: CIUAOMETp, JBHKEHUE
CHaps0B, LICMHBIC U PEMEHHBIE MIEPEIaYu.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, MIITIOCTPALs KUHEMAaTHYECKUX XapaKTEPUCTHUK JIBUKEHHUSI.

[Ipeobpa3oBanue IBUKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[lagenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habuntoienne aBmxeHus Tena, OpOIIeHHOro MO/ YTJIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaeHHUS.

Hanpasnenue ckopocTH NpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuui skcnepumenm, n1abopamopmule pabomoi

N3yueHne HepaBHOMEPHOTO ABUKEHUS C LIEJIbIO ONMPEIEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHMS — MEXIYy  MYTAMM,  IPOWICHHBIMH  TEJIOM 34
[IOCJIEI0BATENIBHBIE PAaBHBIE IPOMEXKYTKM BPEMEHUM IIPU PABHOYCKOPEHHOM JBHJKEHHH C
HAaYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3yuenune nBrKeHUs MapUKa B BI3KOU KUJIKOCTH.

N3yuenue nBuxenus teiaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Tpunnun otHocutensHOCTH [Manuies. [lepsslit 3akoH HeroToHA. MHEpHnanpHbIe CUCTEMBI
oTCU€Ta.



Macca tena. Cwuna. Ilpunuun cynepno3unuu cui. Bropoit 3akoH HerooTona miist
MartepuaabHOi Touku. Tpetuii 3akoH HploTOHA 17151 MaTepHAJIbHBIX TOYEK.

3akoH BcemupHOTro TsaroteHus. Cuna tspkectu. [lepBas kocMudeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buabl Tpenust (1okosi, cKoybkeHus, kaueHus). Cuna Tpenus. Cyxoe TpeHHeE.
Cuna TpeHUs CKOJBKEHUS U cuia TpeHus nokos. Koaddumment tpenns. Cuna conpoTHBIICHUS
MIpU ABUKEHUU TeJIa B )KUJKOCTHU WM rase.

[locTynarenbHOE U BpallaTelbHOE ABUKEHNE a0COIIOTHO TBEPIOTO Tea.

MoMEHT CHIBl OTHOCUTENBHO OCH BpamieHus. [lnedo cumbl. YcimoBus paBHOBECHS
TBEPJOTO TENA.

TexHudeckne yCcTpOMCTBA W TNPAKTUYECKOE NPUMEHEHHUE: TOJIIIUIHUKY, JIBUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrienne nHepUHH.

CpaBHeHHME MacC B3aMMOICUCTBYIOIINX TEl.

Bropoii 3akoH HeroTOHA.

N3mepenue cu.

CnoxxeHue CHilL.

3aBUCHMOCTD CHJIBI YIIPYTOCTH OT JehopMaIiuu.

HeBecoMocTs. Bec Tena npu yCKOPEHHOM MOIbEME U TTAJICHHH.

CpaBHeHME CUII TPEHUS TTOKOS, KAUEHUS U CKOJIBKECHHUS.

VYcnoBust paBHOBecHs TBEPOTO Tenna. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

Nzydenne nBuxeHust Opycka 1Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIONIMX B MPYXKHUHE M PE3UHOBOM
oOpasiie, oT ux aedopmaluu.

HccnenoBanue ycnoBuii paBHOBECHS TBEPOTO TENA, UMEIOIIETO OCh BPAILIEHHUS.

Tema 3. 3akonvl coxpanenus 6 MexaHuke

Nmnynbc MaTtepuanbHON TOUKH (Tea), CHCTEMbl MaTepUaIbHBIX ToYeK. MIMIynbe Cuiibl U
W3MEHEHHE UMITYJIbCca TeJla. 3aKOH COXpaHeHUs! UMITyJibca. PeakTHBHOE JBUKEHUE.

PaGota cuibl. MOIIHOCTE CHUITBI.

Kunetnyeckass sHeprus MaTepuaibHOW TOYKU. TeopeMa 00 M3MEHEHHH KHHETUYECKOM
SHEPTHH.

[NorenumanbHast Heprusd. [loreHnnanbHas SHEprus ynpyro 1eGopMUpOBAHHON MPYKUHBL.
[NoTennuanpHas 3HEprust Teia BOITU3U MOBEPXHOCTH 3EMITH.

[ToTenmanpHble W HEMOTEHIMATbHBIE CUJIBL. CBS3b paOOThl HETMOTEHIMATBHBIX CHJI C
W3MEHEHNEM MEXaHWYECKOW SHEPIrUU CUCTEMBI Tell. 3aKOH COXPAHEHUSI MEXaHUUYECKOW SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckrue yCTpoOMCTBa M NMPAKTHUYECKOE MPUMEHEHHE: BOJOMET, KOMEP, MPYKUHHBINA
MUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE ABUKEHUE.

[lepexon moTeHLMAIbHON PHEPTUU B KHHETUUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptulie pabomoi



N3yuenue aOCONOTHO HEYNPYroro yaapa C MOMOIIbIO JBYX OJMHAKOBBIX HHTSHBIX
MasITHUKOB.

UccnenoBanue cBsi3u pabOTHI CWIBI ¢ M3MEHEHHEM MEXaHMYECKOM HIHEpPruuM Tejia Ha
IpUMepE PaCTSHKEHUSI PE3UHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipHasi pu3MKa M TepMOAMHAMHUKA

Tema 1. Ocnogvl MONEKYNAPHO-KUHEMUYECKOU Meopun

OCHOBHBIE TIOJIOKEHUSI MOJIEKYIISIPHO-KUHETHUECKON TEOPUH U UX ONBITHOE 00OCHOBAHHUE.
BbpoynoBckoe nBuxenue. Huddys3us. Xapaktep IBUKEHHS W B3aUMOJCWUCTBUS YaCTHII
BelleCcTBAa. MoOJENIN CTPOEHUs Ta30B, XUAKOCTEH U TBEPABIX T€I M OOBSICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE ATUX Mojelieid. Macca u pasmepsl Monekyn. KoimdecTBo BemiecTsa.
[locTostnHast ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Llenascus.

Mogene uneanbHOoro raza. OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KMHETUYECKONW TEOpPUU
ujeanbHOro ra3a. AOCONIOTHas TemrmepaTypa Kak Mepa CpeqHell KHHETUYEeCKOW »HEepruu
TEIUIOBOrO JBWXKEHMs dactul Traza. [llkama temnepatyp KensBunHa. ['a3oBble 3aKOHBI.
VpaBuenue MenneneeBa—Knanelipona. 3akon [lanbrona. M3omnponeccsl B UaeadbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe mpeacTaBIeHre U30MPOLIECCOB: H30TEpMa,
M30Xx0pa, n3obapa.

TexHuyeckue ycTpoHCcTBa U MPaKTUUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOEHHE BemiecTBa, ¢otorpaduu  MOJIEKYI
OpPraHUYECKHUX COCTHHEHUI.

OmnpITel 10 MU Y3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKCHHSI.

Mogens onbita ILlTepHa.

OnbIThl, JOKa3bIBAIOIIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHUS.

Mopaenb, HIUTIOCTPUPYIOLIAs IPUPOY IaBJICHHS ra3a Ha CTEHKHU COCyAa.

OnbIThl, WITIOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS UAEAIBHOTO ra3a, H30IpOLECChI.

Yuenuueckuiui sxcnepumenm, n1abopamopnule pabomoi

Omnpenenenrie Macchl BO3JyXa B KIACCHOM KOMHATe Ha OCHOBE M3MEpeHHH 00BEMa
KOMHATBHI, IaBJICHUS U TeMIIEpaTypbl BO3/lyXa B HEil.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMy COCTOSHUS pa3peKEHHOIo rasa.

Tema 2. Ocnoevl mepmoounamuxu

TepmonuHamuueckass cucteMa. BHYTpEHHsAS >HEpruss TEPMOAMHAMHYECKOW CUCTEMBI H
croco6Ob! e€ m3MeHeHus. KonndyecTBo TemnoTsl U pabota. BHyTpeHHssI 3HEpTUs OAHOATOMHOTO
WJI€aJbHOT0 Ta3a. Buasl Teronepenayu: TEIUIONPOBOIHOCTh, KOHBEKIUS, U3TydeHHE. Y JenbHas
TEIIOEMKOCTH BellecTBa. KonyecTBO TEMIOTH MpH TEIIONepeayde.

[lonsitue o0 aamabatHOoM mpornecce. IlepBoiii 3akoH TepmoauHamuku. [Ipumenenue
MEPBOTO 3aKOHA TEPMOJUHAMUKY K u3onporeccam. [ paduueckas uaTeprperanus padboThI rasa.

Bropoii 3akon TepmoauHamMuki. HeoOpaTUMOCTB TIPOIIECCOB B MPUPO/IEL.

TemnnoBeie MamuHb!. [IpuHIUIBL ASCTBHS TETIOBBIX MamuH. [IpeoOpa3zoBaHus SHEPTUH B
TeroBbIX MamHax. Koadduuuent nomnesnoro aeiictBus teruoBoi mammuubl. Lukn Kapuo u
ero Kod(pPUIMEHT MOJIE3HOTO ACUCTBUS. DKOJOTUUECKHIE MPOOIEMBI TETUIOIHEPT €TUKH.

TexHuueckue YCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHUE: JIBUTaTellb BHYTPEHHETO
cropanusi, ObITOBON XOJOJUIbHUK, KOHIUIIMOHED.



Jlemoncmpayuu

H3MmeHeHne BHYTpEHHEH HSHEpPruu Teja TMpPU COBEPIICHUH pabOThI: BBUIET MPOOKH U3
OYTBUIKH TIOJ| JIEHCTBHEM C)KaTOTO BO3/yXa, HarpeBaHwe >(upa B JATyHHOU TpyOKe myTEM
TpeHUs (BUICOAEMOHCTPAIINSA).

N3menenune BHyTpeHHEHN 3HEpruu (TEMIEpaTyphbl) Tela MpHU TeIuionepeaye.

OmnbIT 110 aMabaTHOMY PAaCITUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATENsl BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JBUTATEIIS.

Yuenuueckuiu sxcnepumenm, 1a6opamopHvie pabomul

N3mepenue ynenbHOU TEMITOEMKOCTH.

Tema 3. Acpezammnvie cocmosanusn eeugecmea. Dazoevie nepexoovt

[Tapoo6pazoBanue u koHaeHcanus. Hcnmapenue wu  kuneHue. AOCOJIOTHAsT U
OTHOCHTEJIbHAS BIaKHOCTh BO3ayXa. HachlmeHHbli nap. YaenbHas TemioTa napoodpa3oBaHusl.
3aBUCUMOCTD TEMIIEPATYPhl KUTICHUS OT JIaBJICHMUS.

TBépnoe Teno. Kpucramnmmyueckue u amopdHbie Teaa. AHH30TPOIHUS CBOMCTB KPUCTAILIIOB.

Kunkue kpuctamibl. CoBpeMeHHbIE Martepuanbl. [lnaBineHue W Kpuctauzauus. YaelbHas
TerutoTa masieHus. CyonmuManus.

VYpaBHeHUE TEIIOBOTO OaaHca.
TexHuueckue yCTpOWCTBA M MPAKTHYECKOE MPUMEHEHHE: TUTPOMETP H TCHUXPOMETP,

KaJIOpuMmeTp, TCXHOJIOI'NH MOJIyYCHHA COBPCMCHHBIX MaTcpuajioB, B TOM quCJie
HaHOMAaTCprajaioB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenue npu noHM>XEHHOM JaBJICHHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habuntoienne HarpeBaHus U IJIaBJICHUS KPUCTANIMYECKOTO BEILIECTBA.
JleMoHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, 1a6opamopHrvie pabomul

N3mepenune OTHOCUTEIBHON BIaKHOCTH BO3IyXa.

Pa3znen 4. DiiekTpoauHamMmnka

Tema 1. Dnekmpocmamuxa

Onextpuzauusi Tel. OJEKTpUUYECKUH 3apsan. JlBa BHIA 3JIEKTPUUYECKUX 3apsiiOB.
[IpoBoAHMKY, TUANEKTPUKU U TIOTYTPOBOIHUKU. 3aKOH COXPAHEHMSI SJIEKTPUUYECKOr0 3apsiia.

B3aumopeiicteue 3apspoB.  3akoH Kynona. TodeuHelli  dnekTpUyecKud — 3apsa.
Onextpuueckoe nosie. HanpsokéHHocTh 3nexTpuueckoro mnosid. [IpuHumn cynepno3unuu
INEKTPUYECKUX NOJIEH. JINHNN HANPSYKEHHOCTH 3JIEKTPUUECKOTO MOJIS.

PabGora cun oanekrpoctatmueckoro mnons. [lorennuman. Pa3HOCTP  MOTEHIIMAJOB.
[IpOoBOHMKY M IUDIIEKTPUKH B DJIEKTPOCTATUYECKOM TToJIe. JluasiekTprudeckass IpOHUIAEMOCTb.

OnextpoéMkocTs. KoHzmeHcaTop. DIEKTPOEMKOCTHh IUIOCKOTO KOHIEHCATOpa. JHEprus
3apsKEHHOIO0 KOHJIEHCATOPA.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOII, 3JIEKTPOMETD,
JIEKTpOCTaTUYECKasl 3alllUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIbHBIM
amnmnapar, CTpyWHBbIN IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHIUIL ACUCTBUS JIEKTPOMETPA.

B3anMopeiicTBre HadIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3aPsIKEHHBIX TEL.

[IpoBOIHMKH B AIEKTPOCTATUYECKOM IIOJIE.

DIEeKTpOCTaTUYECKas 3aIlUTA.

JIMPNEeKTPUKHU B 3J1€KTPOCTATHUECKOM I10JIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTOpa OT IUIOIIAJd IUJIaCTHH,
pPacCTOSTHUS MEXKy HUMU U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOI0 KOHJIEHCATOPA.

Yuenuueckuu sxcnepumenm, 1a6opamopHvie pabomul

N3mepenue 3mekTpo€MKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoanunwtit Inexkmpuueckuii mok. Toxu ¢ paznuunsix cpedax

DIIEKTPUYECKUI TOK. YCIOBUSI CYIIECTBOBAHHUS JICKTPHUUECKOTO TOKA. MICTOYHMKM TOKa.
Cuiia Toka. [locTOAHHBIN TOK.

Hanpsixenue. 3akon Oma a1 y4acTka Leru.

DIIeKTpUYECKOe COTIPOTHUBJICHUE. VYnensHoe COTIPOTHUBIIEHUE BEIIECTBA.
[locnenoarenbHOE, NapaIEIbHOE, CMEIIAHHOE COEUHEHNE TPOBOIHUKOB.

Pabora snexTpuueckoro Toka. 3akoH Jxoyns—JIeHma. MOIMHOCTD 3JIEKTPUYECKOTO TOKA.

DIEeKTPOABUKYIIASL CHJIa M BHYTPEHHEE CONMPOTUBIIEHNE UCTOYHUKA ToKa. 3akoH Oma aJis
TTOJTHOU (3aMKHYTOM) AJIEKTprIecKoi nmenu. KopoTkoe 3aMbIkaHUE.

DIIEKTPOHHAs MPOBOIUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIICHUS METAJIJIOB
oT Temreparypbl. CBEpXIpOBOAUMOCTb.

DNIeKTpUYECKUl TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonympoBonuuku. CoOCTBEHHass W TMPUMECHash MPOBOJUMOCTb TOJYNPOBOJTHUKOB.
CoiicTBa p—n-niepexona. [loaynpoBogHUKOBBIE TPHUOOPHI.

DJEKTPUYECKU TOK B pacTBOpax M paciuiaBax »3JEKTPOJIUTOB. DJIEKTPOJIUTUUYECKAS
JTUCCOIUAIUS. DIEKTPOIIN3.

DNeKTpUYeCKUil TOK B razax. CaMOCTOSATENIbHBIA U HECAMOCTOATENIbHBIN pa3psa. MoaHusl.
[Ina3ma.

TexHudeckne YCTpPOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: aMIIepMETP, BOJIBTMETD,
peocTaT, HCTOYHUKHM TOKa, OJJIEKTpOHArpeBaTeNbHbIE MPHOOPHI, 3JIEKTPOOCBETUTEIHHBIC
npuOOpPhI, TEPMOMETP CONPOTHUBIICHHS, BAaKyyMHBIA JHOJ, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
MTOJIYITPOBOJHUKOBBIN TNOJ, FaJIbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSHKCHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHIPUYECKUX ITPOBOJHUKOB OT JUIMHBI, IUIOHIAAN
MONEPEYHOI0 CEUEHUsI U MaTepuania.

CmenranHoe coeIMHEHNE TTPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3aeKTpoABMKYIEH cuiibl. KOpoTkoe 3aMblKaHME TralbBaHUYECKOIO
3JIEMEHTA U OLICHKA BHYTPEHHETO COIPOTHUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYpHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa ¥ IpOBOJUMOCTh BO3yXa.

OnHOCTOPOHHSS TPOBOAUMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3yuenune cMemaHHOTO COeTMHEHUST PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYLIEH CHIIBI  HMCTOYHMKA TOKa M €r0  BHYTPEHHErO
CONPOTUBIICHUS.



Habmronenue snexrposnnsa.

MesknpeaMeTHble CBI3U

N3yuenmne xypca ¢usuku 6a3zoBoro ypoBHS B 10 Kiacce ocymiecTBIsieTCsl € y4ETOM
COJepXKATEIbHBIX MEXIIPEIMETHBIX CBsI3€ C KypcaMH MaTeMaTHKH, OWOJIOTHMH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nousimusi, CBS3aHHBIE C W3YYEHMEM METOJOB HAyYHOrO IO3HAHMS:
sBJICHHE, Hay4HbIM (akr, rumoresa, (uzuyeckas BeIMYMHA, 3aKOH, TeOpus, HaOJroAeHue,
9KCIIEPUMEHT, MOJIETIMPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: penieHHMEe CHUCTEMbl YpaBHEHHMM, JMHeWHas ¢yHKuus, napadoia,
runepOosia, X rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (PYHKIMU: CHHYC, KOCUHYC, TAHT'€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJECTBO, BEKTOpPbl M HUX IPOEKLUHUH Ha OCHU
KOOp/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeus: Mexanudeckoe JBMKEHHE B JKUBOW mpupoje, tuddysus, ocMoc, TEII000MEH
KUBBIX OPTaHU3MOB (BU[bI TEILIONEPEIAYH, TEIJIOBOE PABHOBECHE), IJIEKTPUUECKUE SBJICHUS B
JKWBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOWMCTBAa TBEPABIX TeN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOWCTBA METAJJIOB, HJIEKTPOJIUTUYECKAs IUCCOLMALINS, TaJIbBaHUKA.

I'eoepaghus: BIa)KHOCTH BO3IyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonocus: npeoOpa3oBaHUE ABMKEHUM C MCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TMOAIMUIMHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHUs HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET W Jpyrue), JBHUTaTellb BHYTPEHHErO0 CropaHusi, mapoBas TypOWHa, OBITOBOH
XOJOAWIBHUK, KOHAUIMOHED, TEXHOJIOIMU MOIYYEHHUs] COBPEMEHHBIX MaTepPHAJIOB, B TOM YHCIE
HAaHOMATEpUaAJIOB, W  HAHOTEXHOJOTWH,  DJEKTPOCTaTHYeCKass  3allUuTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TPUHTEP, AJIEKTpPOHArpeBaTeNIbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENIbHBIE IIPUOOPBI, FAJIbBAaHUKA.

11 KJIACC

Pazjen 4. DiekTpoguHaMuKa

Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKUUA

[TocrosiHHbIe MarHuThl. B3auMOAEHCTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJie.
Bekrop marauTHOM UHAYKIMU. [[pyHIUMIT Cynepno3uliMi MarHUTHBIX MOJIe. JINHUM MarHUTHOM
uHAyKuu. KapTuHa TMHUN MarHUTHOW MHYKIIUY TOJISI TIOCTOSTHHBIX MarHUTOB.

MarnuTHOE 10JIe POBOAHUKA C TOKOM. KapTuHa NWMHHANA WHAYKIMM MarHUTHOTO IIOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKH C TOKOM.
OmnsIT OpcTena. BzaumozaeiicTBie NpOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOZlyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ MoOAyiab M HampaBieHHE. JIBUKEHUE 3apsyKEHHOM YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. PabGora cubl Jlopenma.

SIBieHne HNEKTPOMAarHUTHOM WHAYKIMU. [IOTOK BEKTOpa MarHUTHOM HWHIYKIIUH.
DIEKTPOABUKYIIAS CUJIa MHAYKIIMHU. 3aKOH 3JIEKTpOMarHuTHo unaykuuu Gapajaest.

BuxpeBoe anekTpudeckoe moje. DIEKTPOABHXKYIIAs CHJIA WHAYKIUU B IPOBOJHHKE,
JBUKYILIEMCS TOCTYNATEIbHO B OJHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuno JleHua.

NuaykTUBHOCTD. SIBICHHE CAMOMHIYKIIMH. DJIEKTPOIBIDKYIIAS CHJIa CAMOUHTYKITUH.



DHeprusi MarHuTHOTO NOJIL KaTYIIKHA C TOKOM.

DNeKTpOMarHUTHOE MOJIE.

TexHuueckue ycTpoiicTBa M NPAKTHUECKOE IPUMEHEHHE: TIOCTOSIHHBIE MAarHUTBHI,
3JIEKTPOMArHMTHI, 3JIEKTPOABUTATENb, YCKOPUTEIN 3IEMEHTAPHBIX YACTHLI, UHAYKIMOHHAS M1€Yb.

Jlemoncmpayuu

OmnsIT DpcTena.

OTKJIOHEHUE FIIEKTPOHHOTO ITy4YKa MAarHUTHBIM I1OJIEM.

JIuHUY MHAYKIIUU MAarHUTHOTO TOJIS.

B3anMopeiicTBre 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHI1a HA MOHBI JIEKTPOJIUTA.

SIBrieHME PNEKTPOMAarHUTHOW MHAYKITUH.

IIpaBumno JleHna.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHUIIBI MHIYKIMM OT CKOPOCTH M3MEHEHHS MarHUTHOIO
MOTOKa.

SIBiieHME CaMOMHIYKIIUY.

Yuenuueckuui sxcnepumenm, n1abopamopnule pabomoi

N3yueHne MarHuTHOTO MOJIsL KaTYHIIKUA ¢ TOKOM.

UccnenoBanue AeiicTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 2JEKTPOMarHUTHOM UHAYKIUH.

Pa3nen 5. Kosied0anus U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazcHuUmHvle Koae0anus

KonebarenpHast cucrema. CBOOOIHBIE MexaHWUYecKWe Konebanus. [‘apMmoHmuUeckue
koneOanuda. Ilepuon, wacrota, ammuutyga U (as3a koneGanuil. I[lpyXHHHBII MasTHUK.
MartemaTrueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKHX Kkojebanuid. [IpeBpaieHue sHepruu
MIPU TAPMOHUYECKHUX KOJICOAHUSIX.

KonebarenpHblii KOHTYp. CBOOOJHBIE AJICKTPOMATHUTHBIE KOJICOAHUS B HJICATLHOM
KojeOaTeTbHOM KOHType. AHAJOTUS MEXIYy MEXaHHYeCKUMH U JJIEKTPOMArHUTHBIMU
kosneOanuamu. @opmyna Tomcona. 3aKOH COXpaHEHUS SHEPrUU B UCAIBHOM KojieOaTeIbHOM
KOHTYpE.

[IpencraBneHue o 3aTyxarOmux KojaeOaHUAX. BBIHYXKICHHbIE MEXaHUYECKUE KOJICOAHMS.
Pe3onanc. BeiHyX)aeHHBIE S7IEKTPOMArHUTHBIE KOJICOaHUSI.

[lepemennsblii Tok. CMHYCOMJAIbHBIA NTEPEMEHHBIA TOK. MOLIHOCTh NEPEMEHHOIO TOKA.
AMITTUTYIHOE U ACHCTBYIOIIEE 3HAUCHUE CUJIbl TOKA U HATIPSIKCHUSL.

Tpanchopmarop. IlpomsBoacTBo, mepemada W MOTPeOJCHUE DIICKTPHUUYESCKOW SHEPTrHUH.
DKOJIOTUYECKUE PHUCKH TPU MPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wHcnoiab3oBaHus
3JIEKTPOIHEPTUH B OBCEITHEBHOM KU3HM.

TexHuueckrne yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHUE: JJIECKTPUUYECKUM 3BOHOK,
reHepaTop NepeMEHHOr0 TOKa, JIMHUU 3JIeKTporepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KosieOaTeNbHON CUCTEMBI (IPYKUHHBIN WM MaTeMaTHYECKUN
MasITHUK).

HaGmronenue 3aTyxaromux KoJieOaHmid.

HccnenoBanue cBOWCTB BHIHYKICHHBIX KOJIeOaHUH.

Ha6nronenue pezonanca.



CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOAHUS.

OcuumnorpaMmbl  (3aBUCUMOCTH  CUJIBI TOKa W HAaNpsDKEHHS OT BPEMEHH) Ui
3JICKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onaHc npu mocnegoBaTeNbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHAYKTUBHOCTU U
KOHJIeHcaTopa.

Monenb TMHUY 3IEKTPOIEepeiadHm.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomoi

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MATTBIX KOJIEOAaHUH Tpy3a HA HUTHU OT JUTMHBI HUTH U
Macchl rpysa.

HccnenoBanue nNepeMEHHOIO0 TOKa B ILENM M3 IOCJHEAO0BATENIBHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTyLIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbIE 60TIHbL

MexaHuyeckue BOJIHBI, ycloBUs pacnpocTpanenus. [lepuoa. CkopocTs pacrpocTpaHeHHs!
u JiauHa BOdHBL [lomepeuHble W TponoJbHBIE BOJHBL MHTepdepenmus wu gudpakims
MEXaHWYECKHUX BOJIH.

3Byk. CxopocThb 3ByKa. [ pomkocTs 3Byka. BeicoTa Tona. TemOp 3ByKa.

DNIeKTPOMArHUTHBIE BOJHBI. YCJIOBHSI M3JTYyYEHHUS JJIEKTPOMArHWTHBIX BOJIH. B3anmuas
opueHtauusi BektopoB E, B, V B anexkrpomarautHoi BoJsiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, IMpelloMIIeHHne, Noispuszanus, audpaxius, uaTepdepenuus. CKopocTh
3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 3MeKTPOMAarHUTHBIX BOJH. [IprMeHeHHe 3IeKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUMIIBI paguoCBA3U U TelleBUACHUS. Pagronokanus.

DIIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpe/ibl.

TexHu4eckne yCTpOWCTBA M MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHBIE MHCTPYMEHTHI,
YJIBTPa3BYKOBasl JIMArHOCTHKAa B TEXHUKE M MEIULMHE, pajap, PajaHONpPUEMHHUK, TEIEBHU30D,
anTeHHa, tenedon, CBU-neyp.

Jlemoncmpayuu

O6pa3oBaHue U pacpOCTPAHEHHE MTONEPEUHBIX U MPOJAO0IbHBIX BOJH.

Kone6umomeecs Teno Kak MICTOYHHK 3BYKA.

Habmonenne otpakeHus U IpeIoMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenue untepdepeHnu U AUPpaKMu MEXaHHUYECKUX BOJH.

3BYKOBOM pE30HAHC.

HaGmronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYJOW M YacTOTOM
KoJIeOaHU.

HccnenoBanue CBOMCTB  3JIEKTPOMAarHUTHBIX  BOJIH:  OTPaK€HUE, IMPEJIOMIICHHE,
nosigpu3anus, 1udpakuus, nHTepdepeHIUs.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsamonnHeliHOe pacipoCTpaHEHUE CBETa B OJTHOPOIHOM Cpeje.
JIyud cBeta. ToueuHBI UICTOYHUK CBETA.

Otpaxenue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue n300pa’keHUil B IIOCKOM
3epKane.

[Ipenmomnenue cBeTa. 3aKOHBI TMPEIOMIICHUST CBeTa. AOCONIOTHBIA MOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. IlpenenbHbIl yroia MOJTHOIO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus cBeta. CioxHbIi cocTaB 6emoro cera. L[erT.



Cobupatomue u pacceuBaronue JIuH3bL. ToHkas nuH3a. DokycHOe paccTosHuEe U
OTNITHYECKasi CHJla TOHKOM JuH3BL. [locTpoenue n3o0pakeHuil B COOMPAIOIUX U PACCEUBAIOIINX
nuH3ax. PopMyIia TOHKOH JIMH3bL. Y BEJIMYCHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUIECKON ONTUKH.

BonnoBas ontuka. WuTepdepenuuss cera. KorepeHTHblE HCTOUHUKH. Y CIOBUS
Ha0JII0/IEHNsI MAKCUMYMOB U MUHUMYMOB B MHTEP(PEPEHLMOHHON KapTHUHE OT JBYX CHH(a3HBIX
KOT'€PEHTHBIX HCTOYHHUKOB.

Hudpakuus cBeta. Judpakumonnas pemérka. YciaoBHe HaONIOJACHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IEHUH MOHOXPOMAaTHUYECKOTO CBETa HAa AUPPAKIIMOHHYIO PEIIETKY.

[Nonsipu3zanus ceera.

TexHuueckne yCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKH, JIyna, (OoToarmapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOIL, TEJECKOI, BOJIOKOHHAs OMNTUKA, JUPPAKIMOHHAS
peméTKa, MoJIApOouI.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHue, OTpakeHHe M TpejoMieHue cBera. OnTuueckue
pUOOPBHI.

[lonHOE BHYTpeHHEee oTpaxeHue. Mojenb CBeToBo1a.

HccnenoBanue cBOWCTB N300paKeHH B TMH3aX.

Monenn MUKpOCKoOna, TEJIECKOIIA.

Hab6mronenue narepdepeHimu ceera.

Habnronenue nudpakuuu ceera.

Hab6nronenue qucnepcun cBeTa.

[Tonmyuenue ciekTpa ¢ HOMOMIbIO PU3MBI.

[lony4eHue criekTpa ¢ HOMOIIBIO AU(PPAKITMNOHHON PEIIETKH.

Habutoienne nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, iabopamoptule pabomoi

N3mepenue nokasaTesis MpeaoMIIEHUS CTEKIIA.

HccnenoBanue CBONCTB M300pakKeHUI B JIMH3AX.

Habmonenue aucnepcun cBera.

Paznen 6. OcHOBBI crienMaJIbHO TEOPUU OTHOCUTEILHOCTH
I'panuupl MPUMEHMMOCTH KJIACCUYECKOM MeXaHWMku. llocTymarsl crnenualbHONM TEOpPUH
OTHOCHUTEJIBHOCTH: HWHBAPUAHTHOCTh MOJIYJs CKOPOCTH CBETa B BaKyyme, IPUHIUI
OTHOCHUTEJIbHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMe/JIEHUE BPEMEHU U COKPALLIEHUE JITTUHBI.
DOHeprus U UMITYJIbC PEISITUBUCTCKON YAaCTULIBI.
CBs13b Macchl ¢ YJHEPTUEN U UMITYJIBCOM PEJITUBUCTCKOMN YaCTULbl. DHEPTUsl TIOKOSL.

Paznen 7. KBanroBasi puzuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU
®dotonsl. Dopmyna [lnanka cBs3u sHEprun (HOTOHA C €ro0 YACTOTOW. DHEPTHS U UMITYIIbC
¢doToHa.
OtkpeiTie u wuccienoBanue (oroddpdexkra. Ombitel A. I'. CroneroBa. 3akoHBI
dotorddexra. Ypapaenue DitHmreitHa s porodddekra. «KpacHas rpanuna» porosddexra.
Hasnenune cera. Onbitel I1. H. JIeOenena.
XHUMUYECKOE ICMCTBHE CBETA.



TexHuyeckue ycTpoilcTBa M NIpaKTHUECKOE NpuUMEeHeHHe: (PoTodnemMeHT, (OTOAATUHK,
conHe4Has OaTapesi, CBETOIUO/I.

Jlemoncmpayuu
®dotorpPexT Ha yCTAaHOBKE C ITMHKOBOH TIJIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETO GoTodddekra.
Cseroauon.
Conneunas 6artapes.
Tema 2. Cmpoenue amoma
Mopens atroma Tomcona. Onbitel Pesepdopna mo paccesuro o -gactuil. Ilnaneraphas
Mozens atoma. [loctynarel bopa. Usnyuenue u nornouieHue (pOTOHOB MpH MEpexojie aToMa ¢
OJIHOTO YpOBHSI SHepruum Ha Jpyrod. Buasl cnekrtpoB. CrekTp ypoBHEH BSHEpruum aroma
BOJOpOAA.
Bonnosele cBolicTBa yactull. Bonnsel ne bpoiinsa. KopnyckynsipHO-BOJTHOBOW Ayanu3M.
CrioHTaHHOE U BBIHYKIEHHOE U3ITyYeHHE.
TexHuueckne ycTpolcTBAa M NPAKTUYECKOE MPUMEHEHHE: CHEKTPaJbHbIM aHaINu3
(cnekTpockon), 1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mopenb onbiTa Peszepdopna.
Onpenenenye JUIMHBI BOJIHBI JIa3epa.
Hab6mronenue muHEHYaThIX CIEKTPOB U3TyUCHUS.
Jlazep.
Yuenuueckuu skcnepumenm, nabopamopmsie pabomuol
Ha6mronenue muHedvyaToro crexkTpa.
Tema 3. Amomnoe a0po
OKCHEpUMEHThI,  JIOKa3bIBAIOIUE  CJIOXHOCTh  CTPOEHHUA  sfpa. OTtkpbiTHE
paanoaktuBHOCTH. OnbITH Pedepdopaa no onpeneneHuo coctaBa paJuoaKTUBHOTO U3JIyUYEHUS.
CaoiictBa anb(a-, 6era-, raMmma-u3TydeHus. BiusHue paqnoakTUBHOCTH HA KHUBBIE OPraHU3MBI.
OtkpbiTHE TpoTOHA M HeWTpoHa. HykionHas moxens siapa [elizenOepra—lBaneHko.
3apsna sapa. MaccoBoe uncio sapa. M3oronsl.
Anbda-pacnian. DIEKTPOHHBIA U MO3UTPOHHBIA OeTa-pacmaj. ['amMmMma-u3nydeHue. 3aKoH
pPaaroaKkTHBHOIO pacnaja.
DHeprus CBA3M HYKJIOHOB B sizipe. SnepHble cuibl. JledekT Macchl sapa.
SAnepusle peakuuu. JleseHue U CUHTES SIED.
Anepusiii  peaktop. Tepmosimepubiii cuHTe3. [IpoOreMbl W MEpPCHEKTHBBI  SACPHOU
SHEPreTUKU. JKOJIOIMYECKHUE aCIIEKTHI IAEPHON SHEPTETUKH.
OnemeHTapHble YacTUlbl. OTKPBITHE TTO3UTPOHA.
MeTtoab1 HAOMIOACHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.
@dynnaMeHTanbHbIE B3auMOeHcTBUSA. EAMHCTBO (hn3ndecKkoil KapTHHBI MHpA.
TexHuueckrue yCTpoOMCTBa M NMPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa BuibcoHa,
SJIEPHBIA peakTop, aToMHast GoMoa.
Jlemoncmpayuu
CU€TunK HOHU3HUPYIOLIUX YaCTHII.
Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hOTOTpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU



Otanbl  pa3BUTHS  acTpoHoMuu. llpuknagHoe W MHPOBO33PEHUYECKOE 3HAUYECHHE
ACTPOHOMUHU.

Bun 3Bé3nnoro neba. Co3Besnus, spKue 3BE3/1bI, TNIAHETHI, UX BUIUMOE JBUKEHUE.

Conneynas cucrtema.

Connne. ConneuHast akTUBHOCTh. Mctounuk sHeprum ConHua u 3BE3A. 3BE3ABI, UX
OCHOBHBIC XapaKTEPUCTHKU. JlMarpamMma «CHEKTpalbHBIA KJIacC — CBETHMOCTBY». 3BE3IbI
[JIABHOM IOCJIEAO0BATENBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» IJisi 3BE3] IJIABHOU
MocjeA0BaTeNIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHBIE TMPEACTABICHUS O
MPOUCXOKACHUH ¥ dBoJonK CoJTHIIA U 3BE3T. DTaIbl )KU3HU 3BE3.

Muneunsiii [1yTe — Hama ["anaktuka. [Tonoxxenue u neuxxenue Connua B ['anakruke. Tunsl
rajakTuk. PagmoramakTuku u kBazapbl. YEpHbIE IBIPHI B sIApaxX rajJaKkTHK.

Bcenennas. Pacmmpenue Bcenennoit. 3akon Xa06ma. Pasz0eranume ramaktuk. Teopwust
bousbiioro B3peiBa. PenukroBoe uznydeHue.

MacmrabHast ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie mpobiieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Ha6mronenus HEBOOPYKEHHBIM TJIa30M C MCTOJIB30BAHUEM KOMITBIOTEPHBIX MPUIIOKECHUI
JUTSL OTIPEJICNICHHUs TIOJIOKEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO JAaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro noayuapus u ipkue 3BE3/IbI.

Ha6mronenus B reneckon Jlynsl, iraner, Mueunoro [lyru.

O6o0maruee NOBTOpeHne

Ponb ¢u3uKM W acTpOHOMHM B SKOHOMHYECKOW, TEXHOJOTHYCCKOW, COIUAILHOW U
3THYECKON cdepax [eATeIbHOCTH YeJIOBeKa, pOojdb M MeCTo (U3MKH M acTpOHOMUU B
COBPEMEHHOW Hay4YHOW KapTUHE MHpa, pPOJb (U3HUECKON Teopuu B (POPMUPOBAHUU
MPEICTABICHUHA O (PU3MUECKON KapTHHE MHpPa, MECTO (PU3NIECKON KapTUHBI MHpa B 0OIIEM pSIY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUNA O IPUPOJE.

MeknpeaMeTHble CBI3U

Nzyuenne kypca ¢usukm 6azoBoro ypoBHA B 11 Kimacce ocCymecTBIsSeTcs ¢ y4€TOM
collep)KaTeIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJOTHH, XHUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle nouwsamusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO TO3HAHMS:
SBJIICHUE, HAy4yHbIH (akT, rumore3a, (Qu3Mdeckas BETUYMHA, 3aKOH, TEopus, HaOIoJeHUE,
3KCIIEPUMEHT, MOJACIIMPOBAHUE, MOJEb, U3BMEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TaHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPHl U HX
MPOCKIIMA Ha OCHU KOOPIMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIIHM,
MIPU3HAKU NTOJI00MSI TPEYTOJIBHUKOB, OMpEeIeICHHE MIIOMAAN IIOCKUX GUryp u o0béma Ted.

buonocusa: >nekTpuveckue SIBICHUS B XKUBOW NpUPOJE, KoleOaTenbHbIC ABIKEHUS B
JKUBOM TpUPOJIEC, ONTUYECKHUE SIBJICHUS B KUBOM IPUPOJE, NEHUCTBHE pPAJHALMM HA YKUBBIC
OpTaHU3MBI.

Xumusa: CTpOCHME aTOMOB M MOJEKYJ, KPHUCTAJUIMYECKasl CTPYKTypa TBEPIBIX TeEN,
MeXaHU3Mbl 00pa30BaHuUsl KPUCTAIUTMUECKOM pEIETKH, CIIEKTPaIbHBIN aHaIu3.

l'eocpaghus: MarHUTHBIE TIONIOCAa 3€MITH, 3aJIeKH MAarHUTHBIX PyA, (GOTOCHEMKA 3eMHOI
MOBEPXHOCTH, MPEJICKA3aHUE 3EMIICTPSCECHHUIA.



Texnonocus: NTUHUM DJIEKTPONepeiay, TeHepaTop MEPEMEHHOr0 TOKA, 3JIEKTPOIBUraTelb,
WHAYKIHMOHHAsT TedYb, pajaap, paAuoONpUEMHMK, TEJIeBU30p, aHTeHHa, TenedoH, CBYU-meus,
MIPOEKIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJTHEUHas 6arapest.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOT'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA

OcBoenne ydebHoro mpenmera «®dusmka» Ha ypoBHE CpelHEro oO0mero oOpa3oBaHUS
(0a30BBIi  YpOBEHb) JOJDKHO  OOECICUUTHh  JIOCTHXKCHHE  CICAYIOIIUX  JIMYHOCTHBIX,
MCTAIIPEAMCTHBIX U ITPEAMCETHBIX O6pa30BaTeJIBHI)IX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE pPe3yJbTaThl OCBOCHUS ydeOHOro mpeamera «DH3uKa» JODKHBI OTPaKaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYalOIUXCSl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3UIUEN JTUYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHUCHTAIlui, TMO3UTUBHBIX BHYTPEHHHUX
yOeXKICHHIA, COOTBETCTBYIOIIMX TPAJUIUOHHBIM IIEHHOCTSM POCCHICKOTO0  OOIIecTBa,
paciiMpeHne >KU3HEHHOTO OIbITa U OMbITa JAEITEILHOCTH B IMPOLIECCE Peamu3alliil OCHOBHBIX
HaTpaBJICHUH BOCIIUTATEIILHON IEATEILHOCTH, B TOM YUCJIC B YACTH:

1) rpaskaaHCKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydYalIIerocs Kak akTHBHOIO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOr0 00IIeCTBa;

MPUHITHE TPAJUIUOHHBIX OOIIEYEIOBEYECKUX T'YMaHUCTHUYECKUX U JAEMOKpPATHUYECKHX
LICHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO NESTEIFHOCTh B HMHTEPECaxX TI'Pa)KIaHCKOTO OOINECTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3allHH;

YMEHHE B3aUMOJICHCTBOBATh C COIHUAIBHBIMH WHCTHTYTAMH B COOTBETCTBUU C UX
(YHKIUSMY ¥ Ha3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJOHTEPCKOM e TENbHOCTH;

2) NaTPpHOTHYECKOI0 BOCIINTAHUS:

c(hOopMUPOBAHHOCTh POCCUICKON TPaKIAHCKON UACHTUYHOCTH, TAaTPHOTHU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYAApCTBEHHBIM CHUMBOJIAM, JOCTHKEHHSM POCCHHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATH CUTYAI[MIO0 W NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B ICSITEILHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOWYMBOTO OYAYILETro;

4) 3cTeTU4eCKOro BOCIMTAHUA:

ACTETHYECKOE OTHOILICHHE K MUPY, BKIIIOUasl ICTETUKY Hay4HOTO TBOPYECTBA, MPUCYIIETO
¢u3nveckoit Hayke;

5) TpyA0BOro BOCHIUTAHMS:

WHTEpEeC K pa3Iu4HbIM cdepaM NpodecCHOHANBbHON JeATENbHOCTH, B TOM 4YHUCIE
CBSI3aHHBIM C (U3MKOW M TEXHHUKOW, YMEHHME COBEpIIaTh OCO3HAHHBIH BBIOOP Oymymel
npodeccuu U peann30BbIBATE COOCTBEHHBIC KU3HEHHbBIC TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpa30BaHUIO B 00JacTu (U3MKU Ha
MPOTS)KEHUH BCEH JKU3HU,

6) IK0JIOrHYEeCKOro BOCIUTAHUA:

c(OpPMUPOBAHHOCTh 3KOJOTUYECKOW KYJIBTYPBl, OCO3HAHWE TJ00AILHOTO XapakTepa
9KOJIOTHYECKUX MPoOIIeMm;



IJIJAHUPOBAHUE M OCYIIECTBICHUE JICHCTBUH B OKPYXKAIOIIEH CpejJe Ha OCHOBE 3HAHMS
Lenel yCTOMYMBOTO Pa3BUTHSI UETIOBEUYECTBA;

pacuIiupeHne OmbITa JICSITEIBHOCTH HSKOJOTHMUYECKOM HANpaBICHHOCTH Ha OCHOBE
MMEIOIINXCSI 3HAHUU 110 PU3HKE;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUs (PU3HUECKON HAYKU;

OCO3HAaHHE IICHHOCTH HAYYHOU JEATETHHOCTH, TOTOBHOCTh B TPOIeCCe U3YUYCeHUS (PU3UKU
OCYIIIGCTBJ'ISITB HpO@KTHYIO nu I/ICCJ'IGJIOB&TGJ'IBCKy}O OCATCIIBHOCTD I/IHI[I/IBI/I)IyaJ'H)HO U B prHHC.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHBIE YUeOHbIE el CTBHUS
basoBble Jiornyeckue 1efMcTBUs:

CaMOCTOSITENIEHO  (hOpMYITHpOBaTh W aKTyaJWU3WPOBAaTh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPECIIATH eNIU AeSTeIbHOCTH, 3a]]aBaTh MApaMeTPhl M KPUTEPUH UX TOCTHIKEHUS,

BBISIBJISTH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B paCCMaTPUBAEMBIX (PU3HUECKUX SIBIICHUSX;

paspabaTbIBaTh IUIaH peUIeHHs MPOOIEMBI C YUETOM aHAIN3a UMEIOLINXCA MaTepUaAIbHBIX
Y HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JAESITEIbHOCTb, OLEHUBATH COOTBETCTBHE PE3YyJbTATOB IIEIISAM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITETFHOCTH;

KOOPJIWHUPOBATh M BBIMOJIHATHE PAOOTYy B YCIOBHSX PEATbHOTO, BHPTYaIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHUBATh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

Ba3oBble uccienoBarebcKne 1eiCTBUS:

BJa/IeTh HAyYHOW TEPMHUHOJIOTHEW, KIIOYEBBIMU MOHATHUAMU U MeToAamMH (PH3NUecKOou
HayKH;

BJIQJICTh HaBBIKAMHU y4EOHO-MCCIICOBATEILCKON M MPOCKTHOH JESITEILHOCTH B O0JACTH
(bU3HKHN, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOATEILHOMY MOMCKY METOJOB PEIICHUs 3a7a4
(U3HUECKOTO COJIEPKAHUS, IPUMEHEHHUIO Pa3IMIHBIX METOJIOB TTO3HAHMS;

BJIAJICTh BUJAMU JI€ATEIHHOCTU MO TMOJYYEHUI0 HOBOTO 3HAHUS, €ro HHTEpIpeTaluH,
MpeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3IUYHBIX YYEOHBIX CUTyallMsX, B TOM 4YHUCIE TMpHU
CO3/ITaHUU y4EOHBIX MTPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITH  IPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyallM3UpOBaTh 3ajJady, BBIABUTATh
TUNOTE3y €€ pelIeHHs, HAaXOIUTh apryMEHTHhI [JIs JO0Ka3aTelIbCTBA CBOMX YTBEPIKICHHIA,
3a/1aBaTh MapaMeTPhl U KPUTCPUH PEIICHHS,

aHANIM3UPOBATh TMOJYYCHHBbIE B XOJAE peEUIeHHs 3aJaud pe3yiabTaTbl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (HOPMYJIUPOBATH COOCTBEHHBIE 3a7a4d B 0Opa30BATEIHHOM JCSATEIBHOCTH, B
TOM YUCJIC TIPH U3YYCHUH (DU3ZHKY;

JaBaTh OLIEHKY HOBBIM CHTYAIIHSIM, OIICHUBAThH MPUOOPETEHHBIH OIIBIT;

YMETb MIEPEHOCUTH 3HAHUS MO (PU3HUKE B MPAKTUYECKYIO 00JIaCTh )KU3HEACSTEIbHOCTH;

yYMETb HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, PEJIaraTh OPUTHHAIBHBIC TOAXO/IbI ¥ PEIICHHUS,

CTaBUTH MPOOJIEMBI U 334U, TOIMYCKAIOIINE aTbTepHATUBHBIC PEILICHUS.



Pa6ora ¢ undopmanueii:

BJIaJI€Th HaBBIKAMU TOJIy4eHHsS MH(POpMaLuu (HU3NYECKOrO CoJepKaHUs U3 UCTOYHUKOB
pasHBIX THIIOB, CAaMOCTOSITENIbHO OCYIIECTBIISTh IIOMCK, AaHallM3, CHCTEMATH3alHI0 H
MHTEPIIPETANIO MHYOPMALINU Pa3INYHBIX BUAOB U ()OPM MPEACTaBICHHS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

WCTIOJIB30BaTh CPEACTBA HMH()DOPMAIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B
pELICHUH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX ¥ OPraHM3allMOHHBIX 3a/1a4 C COOJIOJCHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, THTHEHBI, PecypcocOepekeHusi, MPaBOBBIX U
STHUYECKUX HOPM, HOPM HUH(OPMALIMOHHOW O€3011aCHOCTH;

CO3[aBaTh TEKCTHl (U3UYECKOTO COJEpKaHUs B pa3iIM4yHbIX (opmarax ¢ yu€Tom
Ha3HA4YeHUS WHPOpPMAIMM W LEJIEBOM AayAWTOPUH, BBHIOMpAs ONTUMAIBHYIO (GOpMY
MIPEACTaBIICHHS ¥ BU3YaIH3aLlUH.

KoMMyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiiCTBUS:

OCYIIECTBISATH OOIIEHHE HA YpOKaX (PU3UKH M BO BHEYPOUHOU NEATEIHHOCTH;

pacno3HaBaTh MPEATNOCHUTKA KOHMIUKTHBIX CUTYaIlUi U CMATYAaTh KOH(IUKTHL,

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHHUSI C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIb30BATh MIPEUMYIIIECTBA KOMAHIHOW U UHIUBUIYAIBHON PaOOTHI;

BBIOMPATh TEMAaTUKY U METOJIbI COBMECTHBIX JCHCTBUU ¢ y4&€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KaXXKI0I'0 WiICHA KOJJICKTHBA;

NPUHUMATh 1€JIM COBMECTHOM JESATEIbHOCTH, OpPraHU30BbIBATH W KOOPIAWHUPOBATH
JEUCTBUSA IO €€ INOCTMIKEHMIO: COCTAaBJATH IUIAH JEHUCTBUM, PaCIpPElNesATb POJH € YUETOM
MHEHHI y4aCTHUKOB, 00CY>KAAaTh Pe3yJIbTaThl COBMECTHON pabOThI;

OIICHUBATh KaueCTBO CBOETO BKJIAJAa M KKIOTO yJaCTHHKA KOMAHJIBI B OOIIHMI pe3yIbTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

MpearaT HOBBIE IMPOEKTHI, OLIEHWBATh WAEU C MO3WULMH HOBU3HBI, OPUTMHAJIBLHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATETMYECKOE IIOBEACHHE B PA3JIUYHBIX CHUTYaILUSX,
MPOSIBJISITH TBOPUYECTBO M BOOOpaKeHHUE, OBITh MHUITUATHBHBIM.

PeryisiTuBHbIe YHUBepcaIbHbIe y4eOHbIE 1eiiCTBHA
Camoopranuszauus:
CaMOCTOSITENIFHO OCYIIECTBIIATh TO3HABATEIBHYIO JEATEIBHOCTh B 00JacTH (U3UKU U
ACTPOHOMMH, BBISIBIIATH IPOOJIEMBI, CTAaBUTh U GOPMYJIHUPOBATH COOCTBEHHBIE 3a/1a4U;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHMs PACUETHBIX M KAadeCTBEHHBIX 3aJad, IUIaH
BBIMIOJTHEHUST TPAKTUYECKOH paboThl ¢ y4ETOM HUMEIOMIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEANOYTECHHII;
J1aBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacmupATh paMKi y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHHA;
JiejaTh OCO3HAHHBIA BBHIOOp, apTyMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
crocoOCTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO JPYAUIUU B 00JacTH (PHU3UKH,
MIOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KyJIBTYPHBIN YPOBEHb.
CaMOKOHTPO/Ib, IMOIIMOHAIbHBINH HHTEJIEKT:



JlaBaTh OLEHKY HOBBIM CHUTYyalMsIM, BHOCUTb KOPPEKTHBBI B JIE€SITEIBHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

BJIaJIETh HAaBBIKAMU [103HABATEIbHON pedIeKCHN KaK OCO3HAHHUS COBEPLIAEMBIX NEHCTBUIA
Y MBICJIUTEJIBHBIX MPOIIECCOB, UX PE3YIHTATOB U OCHOBAHUI;

UCIOJIb30BaTh MPUEMBI pe(IIeKCUHN ISl OLUECHKH CUTYAIlH, BEIOOpA BEPHOTO PELICHMS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS MO0 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U ApTyYMEHTBI APYIUX MPU aHAIU3€E PE3YJIbTaTOB JI€ATEIbHOCTH;

MIPUHUMATD ce0s1, IOHUMAasi CBOU HEAOCTAaTKU U JOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apT'yMEHTHI JPYTUX IPU aHAIHU3€E PE3yJIbTaTOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIHUOKH.

B nporecce 1OCTHXKEHUS TUYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPaMMBbI IO (DU3UKE IS
YPOBHSI CpeAHEro 0OIIero o0pa3oBaHUs Yy OO0YYAIOUIMXCS COBEPIICHCTBYETCS IMOIMOHAIbHBII
MHTEJUIEKT, MPEATOIaraonui chopMupoOBaHHOCTD:

CaMOCO3HAaHUs, BKIIOYAIOIIET0 CIIOCOOHOCTh TOHUMATh CBOE AMOLIMOHAIIBHOE COCTOSIHUE,
BUJICTh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOM AMOIIMOHANBHOM Cepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpEeTryJINPOBAHMUS, BKJIIOYAIOILIETO CaMOKOHTpOIJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K 3MOLMOHAIBHBIM
W3MEHEHUSAM U MPOSBISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAlMM, BKJIIOYAIOIIEH CTPEMJIEHME K JOCTIKEHHUIO LEIM U YCIEXY,
ONTUMU3M, NHULIMATUBHOCTh, YMEHHUE JE€HCTBOBATh NCXO/Isl U3 CBOMX BO3MOXKHOCTEH;

SMIMATUH, BKIIOYAIOMIEH CIMOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSHHE JAPYIHX,
YYUTBIBATh €r0 MPU OCYIIECTBICHNH OOIICHNUS, CTIOCOOHOCTh K COUYBCTBHUIO M COTICPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOLIMNX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUS C APYTUMU
JFO/IbMU, 3a00TUTHCS, IPOSBIATH MHTEPEC U pa3peiiaTh KOH(MIUKTEHI.

HNPEIMETHBIE PE3YJIbTATHI

K xonmy oOyuenust B 10 Ki1acce mpeaMeTHbIe pe3yiIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxxaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh HA MpPUMEpPaxX poyib U MecTo (U3UKH B (GOPMUPOBAHUU COBPEMEHHOU
Hay4YHOU KAapTUHBI MHMpA, B PA3BUTHH COBPEMEHHON TEXHHMKH M TE€XHOJIOTMH, B NPAKTHUYECKOU
IeATCIBHOCTH JIIOACH;

YUUTHIBaTh TPAHULBl NPUMEHEHUs H3YyYCHHBIX (DU3MUYECKHX MOJENel: MaTephalibHas
TOYKA, MHEpUUAJIbHAs CHUCTEMa OTCYETa, aOCOJIOTHO TBEPJOE TEJIO, UACANBHBIA ra3, MOAEIU
CTPOEHHUSI Ta30B, KUJAKOCTEH M TBEPABIX TEJ, TOUEUHBIN 3JIEKTPUUECKUH 3apsi] NpH pELICHUU
(u3nUecKux 3a1a4;

pacrio3HaBaTh (GU3MYECKUE SBIEHUs (MIPOLECCH) M OOBSICHATh WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOpPHHM CTPOEHHUs BELIECTBA U 3JIEKTPOJIUHAMHKU:
paBHOMEPHOE U PABHOYCKOPEHHOE TNPSMOJIMHEHHOE [BM)KEHHE, CBOOOJHOE MAJCHUE Tel,
NBIDKEHUE TI0 OKPY)XKHOCTH, WHEpIHUsA, B3auMmojeicTBue Ten, auddys3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE >KUJAKOCTeH M TBEPIBIX Tel, U3MEHEHHE o0b&Ma Tell MpU HarpeBaHUH
(oxJytaXkieHun), TEMJI0BOE paBHOBECUE, HCIIApEHHE, KOHACHCAllUs, TUIaBJICHUE, KpUCTAJIM3aLus,
KHUIIEHUE, BJIAXKHOCTh BO3/1yXd, IOBBINIEHUE JABJIEHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBsA3b MEXIY IapaMeTpaMH COCTOSHMS ra3za B HM30IpOLEccax, JJIEKTpU3alus Tell,
B3aUMOJICIICTBUE 3aps0B;



OINKCHIBATH MEXAHMYECKOE ABM)KEHUE, HCIOJNIb3YS (DU3MUECKHE BEJIUYUHBI: KOOpPAHMHATA,
MyTh, IEPEMENICHUE, CKOPOCTh, YCKOPEHUE, Macca Tela, Cuja, UMIYJIbC Tela, KMHeTHYeCcKas
JHEpPrus, MOTCHIMAJIbHAS JHEPrHsi, MeXaHW4eckas paboTa, MeXaHWYeCcKas MOIIHOCTH, TPH
ONMHMCAaHUU TPABWIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HCIOJb3YEeMbIX BEJIHYMH, UX
0003HaYCHHSI U €IUHUIIBI, HAXOAUTH (POPMYIIBI, CBSA3BIBAIOIINE TaHHYIO (PU3UYECKYIO BETUUHUHY
C APYTUMH BEJIMUYNHAMU,

OMKCHIBATh HM3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEN W TEIUIOBBIC SBIICHUS, HCIOJNbB3YS
(¢u3nueckre BEIWYHMHBL: JaBIICHHWE Ta3a, TeMIeparypa, CpeaHss KHHETUYeCKas dHEprus
XaOTUYECKOT0 JIBWKEHUS MOJIEKYJ, CpEIHEKBaJpaTHYHAas CKOPOCTh MOJEKYJ], KOJIUYECTBO
TEIUIOThI, BHYTPEHHSSI dHeprus, padora raza, kod)PUIMEHT MONe3HOro JEHCTBUS TEIJIOBOTO
JBUTATEIIS; IPH ONMUCAHUY MPABUIHLHO TPAKTOBATH (DU3MUECKHIA CMBICI UCITOJIb3YEMBIX BEIMUMWH,
uX o0003HAueHUS M EIUHUIBI, HAXOAWUTh (OPMYIbI, CBA3BIBAIONIME JAaHHYIO (PU3UYECKYIO
BEJIMMUHY C NPYTUMHU BEJTMIUHAM;

OINHCHIBAaTh M3YYEHHBIE AJIEKTPUUYECKHUE CBOWCTBA BEIECTBA M JJIEKTPUUYECKHUE SIBJICHUS
(mporiecchl), UCTIONB3YS (U3NYECKUE BEIMYUHBI: AJIEKTPUUECKHUI 3apsiil, AJIEKTpUUECKoe MoIe,
HanpspDKEHHOCTh  MOJIS,, MOTEHLMAN, pa3sHOCTh MOTEHLHMAJIOB; MpPH OMUCAHUU MPABHIBHO
TPaKkTOBaTh (PU3UUYECKUN CMBICI HCIOIB3YEMbIX BEJIMYUH, MX OOO3HAYCHUS U €IUHMUIIBL;
yKa3bIBaTh (OPMYIIbL, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMHU BETUUYUHAMU;

AHATM3UPOBATh (PU3UYECKUE TMPOIECCHl M SBICHUS, HCMONB3Ys (PU3UYECKHE 3aKOHBI U
NpUHIMIBL: 3aKOH BceMupHoro tarotrenus, I, II m III 3akonsl HproTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOW PHEPTUHU, 3aKOH COXPAaHEHUS] UMMYJIbCa, MIPUHILIUI CYNEPHO3UIUU CUJI, IPUHIUIT
paBHONpPAaBUs MHEPLMAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KUHETUUYECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, Ta30Bble 3aKOHBI, CBSA3b CpEIHEH KUHETHUECKONW SHEPruu TEIUIOBOrO JABM)KCHUS
MOJIEKYJT C aOCONIIOTHON TeMIepaTypoil, MEepBhIi 3aKOH TEPMOJAMHAMHKH, 3aKOH COXpPaHEHUs
AJIEKTPUUECKOTO 3apsijia, 3akoH KynoHa, Mpu 3TOM pa3nnyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BhIPAKEHUE U YCIIOBUS (TpaHUIIbl, 00JIaCTH) MPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIC IIPUHIIMIIBI ASHCTBHS MAIlIUH, TPUOOPOB U TEXHUIECKUX YCTPOMCTB;
pasnuyaTh yCIOBHs UX O€30MaCHOr0 HCIOIb30BAHMS B TIOBCEAHEBHON KHU3HU;

BBITMOJTHITh SKCIIEPUMEHTHI 10 HCCIEIOBAHUIO (PU3UYECKUX SIBIEHUN M MPOIECCOB C
WCTIOJIb30BAHUEM TIPSIMBIX W KOCBEHHBIX M3MEpPEHWH, TMpu 3TOM  (POpMYIHPOBATH
npobneMy/3ajady W = THUIOTE3y Yy4eOHOTO OJKCIIEPUMEHTa, CcoOupaTh YCTAaHOBKY W3
MIPETI0KEHHOTO 000PYI0BAHUS, TPOBOAUTD OMBIT U POPMYITUPOBATH BHIBOIBI,

OCYIICCTBIISITh TPSMbIE W KOCBEHHBIC H3MEPCHHS (DU3MUECKHX BEIWYUH, TPH ITOM
BBIOMpATh ONTUMANbHBII CHOCOO HM3MEpEeHUsT W HCMOJIb30BaTh HM3BECTHBIE METOJIbI OLEHKU
MOIPEIIHOCTEN U3MEPEHU;

HCCJEeI0BaTh 3aBUCHMOCTH MEXIY (PU3NYECKUMH BEIMYMHAMU C UCIOJIb30BaHUEM
NPSMBIX HW3MEPEHHUH, MpPU ATOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCUPOBATH pE3yIbTaThl
MOJIYYEHHOM 3aBUCUMOCTH (PM3UYECKUX BEIWYMH B BUJE TaOIUI] U TpadUKOB, JeNaTh BBHIBOJBI
10 pe3yJibTaTaM HCCIIeJOBaHMUS;

coOmrofaTh mpaBwia 0€30MacHOro TpyAa MPU MPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO IKCIEPUMEHTa, Y4eOHO-MCCIEAOBATEILCKOM W TMPOEKTHOW JEATENIbHOCTH C
WCIIOJIb30BAaHUEM U3MEPHUTENbHBIX YCTPONUCTB U J1a0OpaTOPHOTO 000PYAOBaAHUS;

pemiath pacu€THbIE 3aJayd C SBHO 3aJaHHON (U3MYECKON MOJENbI0, HCIONb3Ys
(u3nvecKkne 3aKOHbI U MPHUHIUIIBI, HA OCHOBE aHAJIM3a YCIIOBHS 3aJla4d BHIOMPATh (HU3HYECKYIO
MOJIeNb, BBIICIATh (U3UYECKUE BEIMYMHBI U (OpPMYIbl, HEOOXOAUMbIE A €€ pelIeHus,
MIPOBOAMTH PACUEThI U OIICHUBATH PEAIbHOCTH IMOTYYEHHOTO 3HAYCHHs PU3NIECKON BEJTMUMHBI,



pelaTh KauyeCTBEHHbIE 3a/layM: BBICTPAWBaTh JIOTUYECKU HENPOTUBOPEUUBYIO LEHNOYKY
paccyXIeHUl ¢ OOpOi Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBICHHUS;

WCTOJB30BAaTh TMPH pPEHICHHHM YYeOHBIX 3aJad4 COBPEMEHHBIE HH()OpMAIOHHBIE
TEXHOJIOTUM [yl TOUCKA, CTPYKTYPUPOBAHHWS, MHTEPIPETALUMH U IPEICTaBICHUS Y4eOHOH u
HAy4YHO-TIONYJISIpHOW HMH(OPMAaLUKU, MOJYYEHHOM W3 pPAa3JIMYHBIX HCTOYHUKOB, KPUTUYECKH
aHAJM3UPOBAThH MOTyJaeMyr0 HH()OPMAIHIO;

IPUBOUTE NPUMEPBl BKJIAJAa POCCUHCKUX M 3apyO€KHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, OObSICHEHHUE MPOLIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHUECKHE 3HaHWs 1O (U3UKE B TOBCEIHEBHOM JKU3HM IS
obecrieueHHs 6€30MaCHOCTH MTPU OOPALLEHNUH C TPUOOpaAMH U TEXHUUECKUMH YCTPOUCTBAMHU, JJIs
COXpaHEHHUs 3/10pOBbs U COOIIOACHHS HOPM IKOJIOTUUYECKOTO MIOBEJCHUS B OKPYIKaIOLLIEH Cpee;

paboTaTh B IpyIIE C BHIIOJHEHUEM PA3INYHBIX COLUAIBHBIX pOJIeH, IJIaHUPOBATh PaboTy
IPYMIBl, PALMOHATIBHO paclpeneiiarTh OOf3aHHOCTH W IUIAHUPOBAaTh JIEATENBHOCTh B
HECTaHJAPTHBIX CUTYallUsAX, a/IeKBATHO OLIEHMBATh BKJIAJ] KaXJOTO U3 YYaCTHUKOB T'PYIIIbI B
peleHre paccMaTpruBaeMon poOIeMBI.

K xonmy oOyuenust B 11 kiacce mpeaMeTHble pe3ysabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxxaTb C(HOPMHUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHHI:

JIEMOHCTPUPOBATh HA MpPUMEpPaxX poyib U MecTO (GU3UKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KAapTUHBI MHUPA, B PA3BUTHUU COBPEMEHHON TEXHHUKU U TEXHOJIOIMH, B IPAKTHUYECKOU
NEeSTEIbHOCTH JIO/IEH, LIEIOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTUHBI MUPA;

YYUTBIBATh TPAHMIBI TNPUMEHEHUS W3YYEHHBIX (U3UUECKUX MOJeNIel: TOUYEeUHBIN
ANEKTPUYECKUN 3apsij, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SAEpHas MOJAEIb aToMa,
HYKJIOHHAsi MOZI€JIb ATOMHOTO s1JIpa IIPU PEeLIeHUN PU3UUECKUX 3a/1a4;

pacno3HaBaTh (hU3MYecKHe SBJICHUS (TPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKNA U KBAHTOBOM (DM3HKH: DJIEKTPUYECKas MPOBOAMMOCTD, TETNIOBOE, CBETOBOE,
XMMHUYECKOE, MarHuTHOE JAEWCTBUS TOKA, B3aUMOJEHCTBME MAarHUTOB, 3JEKTPOMAarHUTHas
WHAYKIHS, ACHCTBHE MAarHUTHOTO IIOJII Ha IPOBOJHUK C TOKOM U JBIKYLIUICS 3apsn,
AJIEKTPOMAarHUTHBIE KOJIeOaHUsI M BOJIHBL, IPSIMOJIMHENHOE pacIpOCTPaHEHUE CBETa, OTPAKEHUE,
npejomieHue, HHTepdepeHuus, Iupakuus W MNOJIApU3aLUs  CBETa, AMCIEPCUs CBETa,
dotoanexTpudeckuit 3pdext (hoTorddekr), cBeToBOE NaBICHUE, BOSHUKHOBCHHE JIMHEWIATOTO
CIIEKTpa aTOMa BOJIOPO/Ia, ECTECTBEHHAs! U UCKYCCTBEHHAsl PaJUOAKTUBHOCTB;

OIMCHIBATh HM3YYEHHBIC CBOMCTBA BEIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
NEKTPUYECKYIO MTPOBOAMMOCTD PA3IMYHBIX CPEJl) U 3JIEKTPOMArHUTHBIE SIBIEHMS (IPOLIECCHI),
UCHONb3ysd (U3NYECKHE BEJIMYMHBL: DJIEKTPUUYECKUI 3apsja, cuia TOKa, 3JIEKTPUUYECKOe
HaIpsDKEHUE, JIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTh IIOTEHIIMAJIOB, JIEKTPOABIKYIIAs CUIIA,
pabora TOKa, MHAYKLMS MarHUTHOro mojs, cuia Ammepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTYyIIKH, SHEPrHus 3JIEKTPUUYECKOr0 M MAarHUTHOIO MOJeH, Mepuoj] U 4YacToTa KosnebaHWi B
Kosie0aTeIbHOM KOHTYpE, 3apsii M CHJla TOKa B MPOIEcCe FApMOHUYECKHUX 3JIEKTPOMAarHUTHBIX
Kosie0aHui, (POKyCHOE PpacCTOSHUE M ONTHYECKas CHJa JIMH3bl, NPU ONUCAHUU IPABHIBHO
TPAaKTOBaTh (PU3UYECKHH CMBICT HCHOJIB3YEMbIX BEJIMYMH, MX OO0O3HAuYeHUS M EIUHHULIBL,
yKa3bIBaTh (JOPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYUHY C JPYTUMH BEITUYNHAMU;

ONUCHIBATh H3YYEHHBbIC KBAaHTOBBIC SIBJIEHUS U IPOLECCHI, HCHONb3Yysd (U3HUECcCKue
BEJIMYMHBI: CKOPOCTH IEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETa, DHEPIus U
uMnynbCc (OTOHA, TEPHOJ IOJypaclaga, SHEeprus CBS3M AaTOMHBIX SJEp, INMpU OINUCAHHUU
IPaBUIBHO TPAKTOBATh (DPU3MUYECKUI CMBICI MCIIOJIB3YEMbIX BEJIUYMH, MX OOO3HA4YeHUs u



€MHUILIBI, YKa3blBaTb (OPMYIIbI, CBS3bIBAIOILME JAHHYI (PU3MUECKYIO BEIMYHMHY C JIPYTHMHU
BEJIMYMHAMH, BBIYUCIIATH 3HAUCHNE (PU3UYECKOI BETMUUHBI;

aHAM3UPOBATh (DPM3UYECKHE MPOIECCHl W SIBICHUS, UCHONB3ySd (U3NYECKHE 3aKOHBI H
OpUHIUNBL:  3akoH OMa, 3aKOHBI IIOCJIEJOBATEIBHOTO W HAapajlyIeIbHOTO  COEIMHEHMS
MPOBOJHUKOB, 3akoH Jlxoyns—JleHa, 3akOH DSJIEKTPOMAarHUTHOM MHIYKLMH, 3aKOH
MPSIMOJIMHEHHOTO PAaCIPOCTPAaHEHHS CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI IMPEJIOMIICHHUS
CBeTa, ypaBHeHHe OHHIUTeHHa ud (oToddderra, 3aKOH COXPAHEHUs SHEPrUM, 3aKOH
COXpaHEHHs HWMIYJbCa, 3aKOH COXPAaHEHHs JJIEKTPUYECKOTO 3apsia, 3aKOH COXpaHEHUs
MaccOBOTO 4YHCIa, MOCTyaaThl bopa, 3akOH paanoakTHBHOTO pacraia, MpU 3TOM pas3iindaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA, €r0 MaTeMaTH4YECKOE BbIPAXKEHHWE U YCIOBHUS (IpaHMIIbI,
00acTH) IPUMEHUMOCTH;

OIIpeNIeNATh HalpaBI€HUE BEKTOPA MHAYKIMU MArHUTHOTO IOJI MPOBOJHUKA C TOKOM,
cuiiel Amrniepa u cuiiel JIopeHua;

CTPOUTH U OMMCHIBATh N300pakeHNe, CO3/1aBaEMOE TUNIOCKUM 3€pKajioM, TOHKOM JINH30M;

BBINOJIHATh HKCHEPUMEHTHI 10 HCCIICOBAHUIO (PU3MUECKUX SBICHUH M MPOLECCOB C
UCIOJB30BAHUEM TMpPSIMBIX M  KOCBEHHBIX HW3MEpPEHHUH: TpUu 3TOM  (OPMYIHPOBATH
npobieMy/3ajayy ¥ TUNOTE3y Y4eOHOTO DJKCIIEPUMEHTa, CcoOupaTh YCTAaHOBKY W3
MIPEJI0KEHHOT0 000pYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOABI;

OCYILLECTBIISATh MpPSIMbIE M KOCBEHHBIE H3MEpPEHUs (U3MUECKUX BEIWYHMH, INPH HTOM
BbIOMPATh ONTHUMAJbHBIN CIIOCOO M3MEPEHHsS U MCIOJb30BaTh H3BECTHBIE METOJbl OLIEHKU
MIOTPEIHOCTEN U3MEPEHU;

WCCIIEZIOBATh 3aBUCHMOCTH (DU3MUYECKUX BEJIIMYHH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUH:
IIPY 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YyJbTAThl MOJYYEHHOW 3aBUCHUMOCTHU
¢u3nYeckux BENUYMH B BHJEC TaOMUIl W TpaduKOB, JeiaTh BBIBOABI IO pe3yjibTaTaM
WCCIICIOBAHMS,

cobmogaTh IpaBuia 0€30MacHOro TpyJda MpU NPOBEJCHUM HCCIEAOBAaHMM B paMKax
y4eOHOro IKCIEpPUMEHTa, Y4eOHO-HCCIEA0BAaTeNIbCKOM UM TMPOEKTHOW JEATeNIbHOCTH ¢
HCIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPONUCTB U J1a0OpaTOPHOTO 000PYIOBaHUS;

pemaTh pacuéTHbIE 3aJayd C SBHO 3aJaHHOM (U3MUECKOM MOJEeNbl0, HCHOJIb3Ys
(u3nveckne 3aKOHbI U MPHUHIUIIBI, HA OCHOBE aHAJIM3a YCIIOBHS 33Jla4d BBIOMPATh (HPU3UIECKYIO
MOJIeNb, BBIAENATh (U3NYECKHE BEIMYUHBI M (QOPMYIbI, HEOOXOAMMBbIE Uil €€ peleHMS,
MIPOBOJIUTH PAcUEThl U OLIEHUBATh PEAIbHOCTD IMOJIyY€HHOT'O 3HaUeHUs (PU3MUECKOM BEIUYHHBI,

pemaTh KauyecTBEHHBIE 3aJaud: BBICTPAMBATH JIOTUYECKH HETPOTUBOPEUMBYIO IIETIOUKY
paccyXIeHUI C ONIOPOi Ha N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHMS;

UCIOJb30BaTh IPH pPEUICHHHM YYeOHBIX 3aJady COBPEMEHHBbIe HH()OPMAIOHHBIE
TEXHOJIOTUH JUIS TIOWCKA, CTPYKTYPUPOBAHWS, MHTEPIIPETAIMN W TIPEICTABICHUS Y4eOHOH U
Hay4YHO-TIONYJISIpHOW HMH(OPMaLMU, MOJYYEHHOH W3 pPAa3JIMYHbIX HMCTOYHUKOB, KPUTUYECKH
aHaAJTU3UPOBATh MOJy4aeMyr0 HH(OPMAIHIO;

OOBSICHATH IPUHILMIIBI IEHCTBUS MAIIMH, IPUOOPOB ¥ TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCIIOBHUS UX O€30MaCHOT0 MCIIOJIb30BaHMs B IOBCEAHEBHOM KHU3HM;

MPUBOINUTH TPUMEPHI BKJIAJla POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00bACHEHHE MTPOLIECCOB OKPYKAIOIEr0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHA;

UCIOJb30BaTh TEOPETHUYECKUE 3HAHWSA TO (U3UKE B TIOBCEJHEBHOW JKU3HU IS
oOecreyeHns 0€30IaCHOCTH MPU OOpALLEHUH ¢ TPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMH, AJIs
COXPaHEHMsI 30pOBbsl U COOJIIOJICHUSI HOPM KOJIOTHYECKOT0 ITOBEICHUS B OKPY>KaIOLIeH cpene;



paboTaTh B IPYIIE C BHIMOJIHEHUEM Pa3INYHbIX COIMABHBIX POJe, MIaHupoBaTh paboTy
TPYNNbI, PAMOHAIBHO pACHpENessiTh OOS3aHHOCTH W IJIAaHUPOBATh JACSATENLHOCTH B
HECTaHJIAPTHBIX CUTYalMsIX, aJeKBATHO OLICHUBATh BKJIAJ KaXKIOTO U3 YYACTHHUKOB T'PYIIIHI B
pelIeHne paccMaTpUBAEMOM MPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KonuvecTBo yacoB DJIEeKTPOHHBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Konrpoabusie | IlpakTnyeckue
NMPOrpamMMmbl Bcero o0pa3oBaTejbHbIE
padoTbI padoThI
pecypchbl
Paznen 1. PU3UKA U METO/JbI HAYUYHOI'O ITIO3HAHUSL
1.1 ®u3nKa ¥ METOJIbl HAYYHOTO TTO3HAHUSA 2 bubmmorexa LIOK
' AR HAYA https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
bubmuorexa [IOK
2.1 K
HHeNaTHIa : https://m edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Hlusavca https://m.edsoo.ru/7£41bf72
bu6nmuoreka [IOK
23 3 6 1 1
AIOHBT COXPATICHIA B MEXAHIIE https://m_.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 | bu6nmoreka [IOK
' TEOPHUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2 1 1
: OCHOBLI TEpMOMHANIIKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bu6nuorexa LIOK

da3oBrIe Mnepexoabl

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




Hroro no pazneny

Paznen 4. DJIEKTPOAUHAMUKA

24

bubmuorexa [IOK
1 MeKTpOCTATIIA 10 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 3N1eKTpUYECKHil TOK. TokH B 12 bubmuotexa [JOK
' Pa3IMYHbIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME




11 KIIACC

KonuuecTBo yacoB JJIeKTPOHHBIE
HaumenoBaHue pa3iesioB u TeM uu@posbIe
Ne i/ P Konrpoabusie | IlpakTnueckue (mupp )
NPOrpamMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Paznea 1. JIEKTPOJINHAMUKA
MaruautHoe nose. DIeKTpoOMarHUTHas bu6mmoreka [IOK
1.1 11 1 3
UHAYKINS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznea 2. KOJIEBAHUA U1 BOJTHbI
71 MexaHu4eckue U 3J1€KTPOMarHUTHBIE 9 | bubmmoreka [LIOK
' KoseOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHu4eCcKHUe U AIEKTPOMAarHUTHBIE 5 | bu6nuorexa [LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
2.3 O 10 3
i https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 24

Pasznea 3. OCHOBBI CIEIITMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OcCHOBBI crielIMaIbHON TEOPUH 4 | bu6nmoreka [IOK
' OTHOCHUTEJIHHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pasgeny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
41 5 . . . 6 but6mmoreka [JOK
' FICMCHTDL KBAHTOBOM OTTHIH https://m.edsoo.ru/7f41c97¢c




bubmuorexa [JOK

4.2 Crpoerue atoma 4 https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.3 A 5
TOMHOE SPO https://m.edsoo.ru/7f41c97c¢
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3ZUKU

5.1 DneMeHTBl aCTPOHOMHUU U aCTPOPU3UKU 7 bubamorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pasgeny 7
Pasnea 6. OBOBIIAIOIIEE IIOBTOPEHHUE

6.1 O6o0maroriee MOBTOPEHUE 4 ﬁggi?/ﬁiiiﬁi Tf41c97c
Hroro no pazneny 4
Pe3epBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

No Koun4yecTBo yacos Jara DJIeKTPOHHbBIE HU(PPOBbIE

w/n Tema YpoKka Beero KO]—[TpOJ]],H])]e HpaKaneCKne ERp— 06pa3OBaTe.J'ILHLIe

padoThbI padoTsI pecypcbl
®du3uka — HayKa O PUPOJIE.
1 Hayunsie MeTZ;H HO?]i)Héll)HIfSI 1 bubmnorexa LOK
https://m.edsoo.ru/ffO0c32e2

OKpPY>KaIOIIIeTO MUpPa
Posne 1 MecTO Gu3uKu B

) (hopMUPOBaHUHM COBPEMEHHOM | bubmuoreka [JOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOM IEATETbHOCTH JIIO1eH
MexaHu4ecKoe ABUKEHHUE.

3 OTHOCUTEIBHOCTh MEXaHUYECKOTO | bubmuorexa [IOK
newkeHus. [lepememnenue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE

4 PaBHOMEpHOE TIpAMONIMHEIHOE | bubnnorexa [IOK
JIBMOKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPAMOJIIMHEHHOE 1 bubmuoreka [JOK
IBIKEHHUE https://m.edsoo.ru/ff0c372e
CBobOoaHOe majzieHune. Y CKOpeHue bubnmoreka [JOK

6 1
CBOOOJIHOTO MAJCHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe IBUXEHUE.

7 I[I]:I/DKCHI/Ie MaTepII/[IaHLHoﬁ TOYKH 110 1 bubnroreka OK

https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
g [IpyHIMI OTHOCUTENBHOCTH | bubnunorexa LIOK

T'anunes. I/IHepHI/IaJ'ILHBIC CHUCTCMBbI

https://m.edsoo.ru/ffOc3be8




orcuerta. [lepBriif 3akoH HptoTOHA

Macca tena. Cuna. [IpuHnun

bubmuorexa [IOK

? CYHCPTOSHIIH CHIL BTOpOI/IugaKOH https://m.edsoo.ru/ffOc3be8
HeroTona nist MatepuaibHOM TOUKH
Tperuii 3akoH HeroTOHA 111 bu6mmorexa LIOK

10
MaTepuaIbHBIX TOUEK https://m.edsoo.ru/ffOc3bed
3akoH BceMHpHOTO TsaroteHus. Cumna

11 TSYKECTH. He;l))BasI KOCMMYECKas Bubmmorexa LOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuoreka [JOK
Tena https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koapoumnuent
TpeHusi. Cuiia COnpOTUBIIEHUS NTPU bubnmnoreka [JOK

13
JIBIDKCHUU Tela B )KUJAKOCTH WU https://m.edsoo.ru/ffOc3{76
rase
[loctynarensHoe U BpaliateiabHOE

14 JBUKEHHE a0COIOTHO TBEPAOTO bu6nunorexa LIOK
Tesra. MoMeHT cuibl. Ilnedo cuiiesl. https://m.edsoo.ru/ffOc41a6
YcnoBus paBHOBECHS TBEPAOTO Tea
Nmirynbsc MmaTepuanbHOU TOUKH,

15 CHCTEMbI MAaTEPUAIIbHBIX TOUYEK. bubnuoreka [IOK
Nmnynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
nMITynbca. PeakTuBHOE BUKEHUE
PaboTa 1 MOIITHOCTE CHJIBL.

16 Kunernueckas sHeprus bu6muoteka [IOK
MaTepualibHOW TOUKH. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUN KMHETHYECKO SHEpruu

17 [loTenumanpHas sHEprus. bubnnorexa [HOK




[loreHumanbHas 3HEPTUsl yIpyro
1e(pOpMHUPOBAHHON NPYKUHBI.
[ToreHmanpHas 3HEPrus Tena
BOJIM3H OBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ffOc461a

18

HOTCHHI/IaHBHBIe n
HCIIOTCHUUAJIBbHBIC CHUJIBI. CBs13b
pa60TBI HCIMMOTCHIHAJIBHBIX CHUJI C
H3MCHCHHEM MEXaHHYCCKOM OHEPrun
CHCTEMBI T¢I, 3aKOH COXpPaHCHUA
MEXaHUYECKOH SHEPrun

but6mmoreka [IOK
https://m.edsoo.ru/ffOc478c

19

JlaGopaTopHas pabota
«HMccnenoBanue CBsi3M padOTHI CUITBI
C M3MCHECHHEM MEXaHHYECKOM
SHEPIuH TeJla Ha IPUMEPE
PaCTSKEHUS pE3UHOBOIO JKI'yTa)

bubmuorexa IHOK

20

Kontponbnas padota o teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXaHUKE)

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE NOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU
Teopuu. bpoyHOBCKOE ABMKEHUE.

Andpdysust

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTtep JBUKEHUS U
B3aMMOJCHCTBHS YaCTHII BEIISCTBA.
Mopenu cTpoeHust ra3os,
JKUJIKOCTEN U TBEPJBIX TEIl

bubmunorexa IHOK

23

Macca monekya. KonngectBo
BeniecTBa. [locrosHHas ABoraapo

but6mmoreka [IOK

24

TermnoBoe paBHOBECHE.

bubmunorexa IHOK




Temneparypa u €€ U3MepeHHue.
[lIxana remnepatyp Llenbcus

Wneanpueni raz 8 MKT. OcHOBHOE

bu6mmorexa [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AbGcoutoTHas TeMIepaTypa Kak Mepa

26 CpeHe KHHETUYECKON YHEPIUr bubmuorexa [JOK
JBUKEHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kinaneiipona

27 3akon JlanproHa. I'a30BbIe 3aKOHBI but6mmoreka [IOK
JlaGopatopHas pabota

)% «HccnenoBanue 3aBUCUMOCTH BuGmorexa LIOK
MeX1y mapaMeTpaMH COCTOSHUS
pa3peKEeHHOr o ra3a»

H3omnporueccel B uAcaabHOM rase u bubnmnoreka [JOK

29
ux rpauyeckoe npeicTaBieHUe https://m.edsoo.ru/ff0c570e
BryTtpenHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U

30 crocoObI e€ n3MeHeHus. KomnuecTBo bubmuorexa [IOK
TEIUIOTHI U paboTta. BHyTpeHHsAs https://m.edsoo.ru/ff0c5952
SHEPTHUsl OJHOATOMHOTO UJIEATIBHOTO
rasa

31 Buasl remionepenaun buGmmorera [IOK

https://m.edsoo.ru/ff0c5c¢36
VY aenbHas TEIIOEMKOCTh BEIIECTBA.

3 KonuecTBO TEMIOTHI MTpH bubnuorexa [JOK
Teruionepenaye. AauadbaTHbIN https://m.edsoo.ru/ff0c5c36
pouecc

33 [TepBoIii 3aKOH TEPMOAMHAMUKHU U bubnuotexa [JOK




€T0 MPUMCHCHUC K U30IIpoHeccaM

https://m.edsoo.ru/ffOc5efc

HeoOpaTtumocTs nporieccos B

34 npupoje. Bropoii 3akon bubmorexa HOK
PHPOse. P https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU
35 [punuun gevicteus u KIT bubnunorexa LIOK
TEIIOBOM MaIlIMHbI https://m.edsoo.ru/ff0c600a
36 Huxkn Kapuo u ero KITJ{ bubnunorexa LIOK
17 DKOJIOTHYECKUE TTPOOIEMBI BuGmorexa [[OK
TEIUIODHEPTETHKU
00600 i
38 «M(;nlelzllf }?II;IIIHIEIS}IIP (i())I/I:SI/IKa OCHOBBI bubniorexa OK
yp ) https://m.edsoo.ru/ff0c6938
TEPMOIUHAMIKI
K &
39 «IS/II:)TJIP;(;HIZII:?ZEE (1()::;:; T(e)l\z;om,l bubmmorexa LIOK
P ' https://m.edsoo.ru/ff0c6a50
TEPMOJTUHAMUKI
40 [TapooOpa3zoBaHue 1 KOHEHCALUSI. bubnnorexa [HOK
Hcnapenue u kunexnue https://m.edsoo.ru/ff0c63b6
y AOcomoTHas 1 OTHocgrenLHaﬂ ) BuGmorexa LOK
BJIQYKHOCTBH BO3Ayxa. HachIeHHbIN
X m https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucramnuueckue u
2 | ooctommymeranon. Hoote Bubmorexa LIOK
P A https://m.edsoo.ru/ff0c65£0
kpuctaiibl. COBpeMEHHbBIC
MaTepPHAITBI
[InaBiieHue U KpUCTAIM3ALMSL. Bumorexa LIOK
43 VY nenpHas TemoTa IUIaBIEHUS.

Cybnumarnus

https://m.edsoo.ru/ff0c6708




bubmuorexa [IOK

44
YpaBHeHue TEIII0BOro banasca https://m.edsoo.ru/ff0c6820
9 .0 i
i< nemp;saum Tl KJ'IGKTpI/II:IeCKI/II/I Bu6miorexa LIOK
3apAL. /153 BHAA SICKIPIACCIHX https://m.edsoo.ru/ffOc6bcc
3apsioB
i [TpoBoHUKH, ,Z[I/IBJ'I;KTpI/IKI/I u BuGmiorexa LIOK
o OBOJHHUKH. 3aKOH
IYIPOBO https://m.edsoo.ru/ffOc6bcc
COXpaHEHHUS IECKTPUIECKOTO 3apsaa
B i .3
2| Kynomn, Totomsti oncrmpmconi buGnuorea LIOK
y ’ p https://m.edsoo.ru/ffOc6ced
3apsin
Harnpsx€HHOCTB 3JIEKTPUYECKOro
43 nosis. [IpuHnun cynepnosunuu bubmmorexa LIOK
AJIEKTPUYECKUX Toer. JInnnn https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
" P'<160T211_I cHUI BHGKTp;CTaTI/I‘IeCKOFO BuGorexa [IOK
noust. Ilorennman. Pasnocts
. H https://m.edsoo.ru/ff0c6f00
MMOTEHIIAAIOB
I1
“ : peOBO,Z([)IzI/I:I/I u e,[([:I/IzJ'IeKl;)pI/IeKI/I B BuGmiorexa LIOK
K TATUYECKOM II0JIE.
JICKTP . https://m.edsoo.ru/ffOc7018
Jusnexrpudeckasl IPOHUIIAEMOCTD
bubnunorexa LIOK
51 9 é . K
HICKTPOCMIKOCTD. ROHICHCATOP https://m.edsoo.ru/ff0c7126
3 N
a pa- p https://m.edsoo.ru/ff0c72c0
3apsHKEHHOr0 KOHJIEHCATOpa
53 JlaGopatopHas pabora "HU3mepenue BuGmiorexa LIOK

3JIEKTPOEMKOCTH KOHAEHcaTopa"




54

[IpyHIMD AEHCTBUSA U IPUMEHEHNE
KOHJICHCATOPOB, KOMMUPOBAIHHOTO
ammapara, CTpyHHOT0 MpUHTEepa.
DIIeKTpOCTAaTUYECKAs 3aIlHUTA.
3azemiieHHE AIIEKTPOIPUOOPOB

bu6mmorexa [IOK

55

DJIEKTPUYECKUI TOK, YCIOBHS €r0
cymiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsixenue.
Conporusinenne. 3akon Oma it
ydacTka [enu

bubmmorexa LIOK

56

[NocnenoBarenpHOE, apaLICIbHOE,
CMeIIaHHOE COeIMHEHHE
MPOBOTHUKOB. JIabopaTopHas
pabora «/3y4ueHne CMEIaHHOTO
COCIIMHEHUS PE3UCTOPOBY

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0c74£0

57

PabGora 1 MomHOCTH
3JIEKTPUUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa A5 TOJTHOM (3aMKHYTOM)
anekTpudeckou uenu. Koporkoe
3ambikanue. JlabopatopHnas pabora
«M3mepenne D/1C ncrtounuka Toka u
€ro BHYTPEHHET'O COIPOTHBIICHUS

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ffOc7ae0

59

KontpomnbHas paboTa o teme
"DnekTpoauHamuka' /
Bcepoccuiickas mpoBepoyHas
pabora

but6mmoreka [IOK
https://m.edsoo.ru/ffOc8c56

60

Oo6o06maromuit ypok
«DNEKTPOIMHAMUKAY

bubnunorexa LIOK
https://m.edsoo.ru/ff0c88be




SHGKTpOHHaH MPpOBOANMOCTD
TBépI[BIX METaJUIOB. 3aBHCHUMOCTD

61 bubmuorexa [IOK
COINPOTHUBIICHUS METAIIJIOB OT
temriepatypbl. CBEpXIpPOBOIUMOCTh
DIIEKTPUUYECKUI TOK B BAaKyyMe.
62 . P i bubnuorexa [IOK
CBoiicTBa 3JIEKTPOHHBIX MTyYKOB
[TomymipoBOTHUKH, X COOCTBEHHAS
U IpUMECHas IPOBOAUMOCTD. bubnnorexa [HOK
63 .
CaoiicTBa p—n-niepexoja. https://m.edsoo.ru/ffOc84ae
[TomynpoBOIHUKOBBIE TPUOOPHI
DJIEKTPUYECKUI TOK B pacTBOpaxX U
pacmiaBax 3J1eKTPOJIUTOB. bubnuorexa [JOK
64
DIIEKTPONUTHYECKAs AUCCOLIUALIMS. https://m.edsoo.ru/ffOc82ba
DIIEeKTpONIn3
DJIEKTPUUYECKUH TOK B razax.
CaMOCTOSITENTbHBIN U bubnuorexa [JOK
65 .
HECaMOCTOSITEJIbHBIN pa3psi. https://m.edsoo.ru/ff0c84ae
Monnus. [Tnazma
KonTponbhas pabora o teme
«nektpocratuka. [locTosHHBII bubmuorexa [JOK
66 .
3JIEKTpUYECKUid TOK. ToKHu B https://m.edsoo.ru/ffO0c86fc
Pa3JIMYHBIX Cpeaax»
DnexTpuueckue mprudopsl U
YCTPOMCTBA U X NMPAKTUUECKOE bubmnoreka [JOK
67
npumeHnenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ffOc8a8a
0€3011aCHOCTH
68 PezepBublit ypok. O0o0maromuit bubmmorexa LIOK

ypok 1o TemaM 10 kiacca

https://m.edsoo.ru/ffOc8f6¢
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11 KIIACC

KoaunuyecTBo yacos

DJIeKTPOHHBbIE LM (POBHIE

Jr:[;-)ﬂ Tema ypoka Beero Konrpouabubie | IlpakTuyeckue fl[:;:eﬂnﬂ o0pa3oBaTejbHbIe
padoThI padoThI pecypcbl

[TocTosiHHBIE MATHUTHI U UX

B3auMoeiicTBre. MarHuTHOE II0JIE. 1 but6mmoreka [IOK

BexTop MarHuTHON MHAYKIIHH. https://m.edsoo.ru/ff0c9778

JIMHUM MarHUTHOW MHAYKIUU

MarauTHoO€ 1oJie MPOBOIHHUKA C

TokoM. OnbIT DpcTena. ] bu6mmoreka [IOK

B3anmMopeiicTBre TPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe

TOKOM

e o | 1
https://m.edsoo.ru/ff0c98fe

TOKOM)

JlelicTBME MAarHUTHOTO TTOJIS HA

IIPOBOAHMK ¢ TokoM. Cuiia Amnepa.

JlaGopaTopHnas padora | | bubnuorexa LIOK

«Hccnenosanue nevicTBUs https://m.edsoo.ru/ff0c9ac0

MTOCTOSTHHOTO MarHuTa Ha paMKy C

TOKOM)

JleicTBuEe MarHuTHOTO MOJISI Ha

JBIKYIYIOCS 3apsKEHHYIO | bubmuorexa [IOK

gactuity. Cuia Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4

cuibl JlopeHa

DNeKTpOMarHuTHast MHAYKITHSL.

IloToK BEKTOpa MarHUTHOU 1 bu6nuorexa LIOK

uaaykuuu. 3/1C uanykuun. 3akoH




ANEKTPOMArHUTHOW WHIAYKIIUU
®dapanes

JlaGoparoprast pabota

7 «HccnenoBaHue siBJIeHUS bubmorexa OK
. https://m.edsoo.ru/ffOcal50
ANEKTPOMArHUTHOW WHIYKIIUK»
NunykTuBHOCTD. SIBNICHME
CaMOWH, nn. DJIC
8 CaMOHHizKKEI/II/I. Bfeprm{ bubmorera [OK
https://m.edsoo.ru/ff0ca600
MarHUTHOTO TIOJISt KATYIIKU C TOKOM.
DNeKTpOMarHuTHOE ToJe
TexHuueckue ycTpoicTBa U UX
MIPUMEHEHHE: TIOCTOSTHHBIC MAarHHTHI,
9 SCKIPOMATHIETEL, bu6mmoreka ITOK
ANEKTPOABUTATENb, YCKOPUTEIN
AIIEMEHTapPHBIX YACTHII,
WHAYKIIMOHHAS TIeYb
O6o0maromuii ypok «MarauTHoe
10 HOHe.IgHeEPON}I,:FHI/ITHaH bubamoreia LIOK
https://m.edsoo.ru/ffO0cab82
WUHIYKIHS
KonTponbsHas pabota mo teme
11 «MaFII)-H/ITHOG HI;ne. bubmmorexa LOK
https://m.edsoo.ru/ff0cad58
DneKTpOMarHuTHAs UHAYKIIAS
CB00OOIHBIC MEXaHUYCCKHE
kosie0anus. 'apMoHMYEeCKHE
12 KoJieOaHusI. YPI;BHGHI/IC brbmmorexa LIOK
. https://m.edsoo.ru/ffOcaf06
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue snepruu
13 JlaGopaTtopHnast pabota BuGmorexa LIOK

«HCCJ’IGI{OB&HI/IG 3aBHCHMOCTH




Iepro/ia Malblx KojaeOaHuil rpysa
Ha HUTH OT JUIMHBI HUTHU U MacChl
rpy3a»

14

KonebaTenbHbIi KOHTYD.
CB00OOIHBIE JIEKTPOMArHUTHbIE
KOJIeOaHUs B HJICATbHOM
KoJIe0aTeTIbHOM KOHTYpE. AHAJIOTHUS
MEXy MEXaHUYECKUMU H
3JIEKTPOMArHUTHBIMH KOJIEOaHUSIMHU

bubmuorexa [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHna. 3akoH
COXpaHEHHUs SHEPTHH B UJI€ATIbHOM
Kos1e0aTeIbHOM KOHTYpE

bubmuorexa [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxarmmx
KosneOaHusax. BeIHyKIeHHBIS
MeXaHH4YeCKHUe KojeOaHusl.
Pe3onanc. BeinyxneHHsbie
3JIEKTPOMArHUTHBIE KOJICOAHMS

bubmuorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

IlepeMeHHBIN TOK.

CuHycouaaIbHbIN IEPEMEHHBIN TOK.

MOoOUIHOCTh MEPEMEHHOTO TOKA.
AMIIIMTYTHOE U AEUCTBYIOIIEE
3HAYCHHUC CHUJIbI TOKA U HAIIPSXKCHUA

bubmuorexa [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpaucdopmarop. [IpousBoactso,
nepeaya 1 norpedieHue
AJIEKTPUYECKON SHEPTUU

bu6nmuorexa [IOK

19

Y CTpPONUCTBO U IPAKTUYECKOE
MPUMCHCHHUC DJICKTPHUICCKOI'O
3BOHKA, F€HEPATOpa IEPEMEHHOTO
TOKa, JIMHUH 3JIEKTporepeaay

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cc324




ODKOJIOTHYECKHE PHUCKHU TTpU
IMPONU3BOACTBE JJICKTPOSHEPIHH.

20 Kynbrypa ncrnonb3oBanus bu6mmorexa [IOK
3JIEKTPOSHEPTUHU B MOBCEHEBHOM
KU3HH
MexaHuyeckre BOJIHBI, YCIOBHS
acripoctpanenus. [lepuon.
21 I()fKopIZ)Cprpacnpocrpalr)IeHiﬂ " bubmmorexa LIOK
https://m.edsoo.ru/ffOcca54
JuiMHa BOJIHEL. [lonepeunsie u
MIPOJIONIEHBIEC BOJIHBI
” 3ByKk. CKOpOCTb 3ByKa. ' pOMKOCTh bubmuorexa [IOK
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DIIeKTPOMAarHUTHBIC BOJIHBI, UX
23 CBOﬁC’lF“)Ba u ckopoctb. [llkana bubmmorexa LIOK
https://m.edsoo.ru/ffOccfe0
ANEKTPOMATrHUTHBIX BOJH
[TpUHIHATIBI paTHOCBSI3U U
24 TeyeBuAcHUs. Pa3Butue cpencTs bubmuorexa [IOK
cBs3u. Pagnonokamus
)5 Kontponbhas padota «Konebanus u bubmuorexa [IOK
BOJTHBD» https://m.edsoo.ru/ffOcc6f8
[IpsimosuHETHOE pacIpOCTpaHEHHE
26 CBETa B OJHOPOAHOM cpeje. bubnmoreka [IOK
ToudeuHbIil ICTOYHUK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHne cBeTa. 3aKOHBI
27 OTIf)a)KeHI/ISI ceeta. [Toctpoenue Brbnmorexa OK
N https://m.edsoo.ru/ff0cd4e0
M300paKeHUI B IJIOCKOM 3epKalie
28 [Ipenomnenue ceta. [lonHoe bu6mmorexa LIOK




BHYTpPEHHEE OTPa’KEeHUE.
[IpenenbHbIi yroJ MoaIHoOro
BHYTPEHHETO OTPaKECHUS

https://m.edsoo.ru/ffOcd7f6

Jlaboparopnas pabota «3mepenue

bubmuorexa [IOK

29 [0Ka3aTeJisi TPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
Jlunzel. [loctpoenue nzodpaxeHmit

30 B JIMH3E. d)opllzlyna TOHKOI\/'IpJ'II/IH?,I)I. bubmmorexa LIOK

https://m.edsoo.ru/ffOcddle

VYBenu4eHue JTuH3bI
JlaGopaTopnas pabora

31 «Hccmenosanue cBONUCTB bu6mmorexa [IOK
M300paKeHUH B JIMH3AX)
Hucnepcus ceera. CloXHBIN COCTaB

0 6emnoro cseta. Lper. JJaboparopHas BuGmiorexa 1IOK
pabota «Habmronenue aucnepcun
CBETa»

13 Wutepdepennms cBera. Audpaxius bub6mmorexa [IOK
cBeta. {udpakimonnas pemeérka https://m.edsoo.ru/ffOced22

34 [TortepeyHOCTh CBETOBBIX BOJIH. bubnuorexa LIOK
[Tonsipuzanus ceera https://m.edsoo.ru/ffOcf02e
OnTuueckue npuOOpbI U yCTPOHCTBA

35 U yCIIOBUA UX O€30MaCHOTO bubnmoreka [IOK
MPUMEHEHUS
['panuIpl TPUMEHUMOCTH

36 KJIaCCUYCCKON MEXaHUKH. but6mmoreka [IOK
[loctynatel ciennaibHON TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH

37 OTHOCUTENIBHOCTh bubmuorexa [IOK

OJIHOBPEMEHHOCTH. 3aMe/IJICHHE

https://m.edsoo.ru/ffOcfa4?2




BPEMCHHU U COKpALICHUC IJIMHbI

OHeprus 1 UMITyJIbC
pensITUBUCTCKON YacThlibl. CBS3b

bubmuorexa [IOK

38
MaccChl ¢ PHEPTUEN U UMITYIIBCOM. https://m.edsoo.ru/ffOcfc68
DHeprusi MoKos
“ ISOHTpOHBHaH pa60Tau«OnT1/IKa. Butmorexa LIOK
CHOBBI CIICITHATEHOM TeOpHH
Ha P https://m.edsoo.ru/ffcf6f0
OTHOCHUTEIILHOCTH)
40 ®otonbl. ®opmyiia [lnanka. bubnuorexa LIOK
DHeprus ¥ UMIyJsc HoToHA https://m.edsoo.ru/ffOcfe16
O
41 q)TKpbgge; HCgHeI[OBazH; bu6nmuorexa [IOK
OTOOQ@EITa. LB A 1 https://m.edsoo.ru/ffOcffc4
CroneroBa
3 .Y
o | ke T
A ' https://m.edsoo.ru/ff0d01 5e
«Kpacnas rpanuma» Gotorddexra
.0 IT. H.
43 JIILZZ:eIe{:ae C)iiamezzf; I elicTBue Bubmmoreka LOK
AEBE: 8 https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckne ycTpoicTsa u
44 MIPAKTHYECKOE IPUMEHEHHE:! BuGmorexa 110K
dboTorneMeHT, GOoTOAATUHUK,
CONTHEYHast OaTapesi, CBETOUO/T
45 Pemrenue 3agad mo reMe «DI€MEHTBI but6mmoreka [IOK
KBAaHTOBOW ONTHUKM https://m.edsoo.ru/ff0d0302
M T .0
onenb atoma TomcoHa. OnbIThL BuGmrorexa LOK
46 Pesepdopna no paccessuio o-

yactuil. [maneTapHas MoJiesib aToMa

https://m.edsoo.ru/ff0d091a




bubmuorexa [IOK

47 Hoctynarer bopa https://m.edsoo.ru/ff0dOafa
Nznyyenue u noriomeHne GOTOHOB

43 IIPH IIEPEXOJE aTOMA C OJTHOIO bu6mmorexa LIOK
YPOBHS DHEPIrUU Ha Ipyrou. Buasl https://m.edsoo.ru/ff0dOafa
CIEKTPOB
BosHOBBIE cBOliCTBa yacTull. BoaHbI
ne bpoina. KopnyckyisipHo- bubnmoreka [IOK

49 .

BOJIHOBOM nyasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JIy4CHHE
OTKpbITHE PAJUOAKTUBHOCTH.

50 Omneitel Pesepdopaa mo bubnuotexa [IOK
ONPEAEITICHUIO COCTaBA https://m.edsoo.ru/ff0d0fd2
PaIMOaKTUBHOIO U3ITYYECHHS
CgoiictBa anbda-, 6eTa-, raMma-

51 n3iydyeHus. Bnusaue BuGnorexa LIOK
PaIMOaKTUBHOCTH HA KUBBIC
OpraHU3MBbI
OTKpbITHE POTOHA U HEUTPOHA.

57 N3oronsl. Anbda-pacma. bubmuorexa [JOK
DNEeKTPOHHBIN U MTO3UTPOHHBIN https://m.edsoo.ru/ff0d1162
6era-pacnan. ['amma-uzinyueHue
DHeprus CBA3M HYKJIOHOB B spe.

Anepuble peakunu. SnepHbIi
53 peﬂaI?Top. lP[p06IJl'IeMI>I, Ir[IeI;)cneKTHBLI, brbmmorexa LIOK
. https://m.edsoo.ru/ff0d1356
AKOJIOTUYECKHE ACTICKTHI SICPHOM
SHEPIreTUKHU
54 DOneMeHTapHble YacTulibl. OTKpbITHE bu6nnoreka [IOK

MO3UTPOHA. MeTo bl HAOIIOECHUS U

https://m.edsoo.ru/ff0d0e38




PErUCTPALIU 3JIEMEHTAPHBIX
yactuil. Kpyrislii ctoun
«DyH1amMeHTalIbHbIE
B3aUMOJICHCTBUS. ENMHCTBO
(bu3nUecKOi KapTHHBI MUPa»

55

Dtanbl pa3BUTHS ACTPOHOMUH.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHHUE ACTPOHOMHHU. By
3BE31HOTO Heba. Co3Be3aus, IpKUe
3BE3/bl, IUNIAHETHI, UX BUIUMOE
nerkeHne. CoaHeyHas cuctema

but6mmoreka [IOK

56

Connue. ConHeyHasi akTHBHOCTb.
HcTtounuk sneprun ConHIa 1 3BE3]1

bu6nuorexa [IOK

57

3BE3/1bl, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/1bI [TIaBHOU
IIOCJIEJOBATEILHOCTU. BHyTpeHHEE
cTpoeHue 3B€31. CoBpeMEHHbIE
IIPEACTABJICHUS O IIPOUCXOKICHUU U
sBosrony CosHIA U 3BE3]

bu6nuoreka [IOK

58

Mineunsiit [IyTe — Hamma
lNamaxruka. [lonoxenue u
nerkxenne Coinnna B [anmakTuke.
INanmaktuku. YEpHBIE ABIPBI B A1pax
rajgakTUK

bubmuorexa [IOK

59

Bcenennas. Paz0Oeranue rajakTHK.
Teopwust bosbmoro B3psIBa.
PennkroBoe nsnyyenue.
MertaranakTuka

bu6mmoreka [IOK

60

Hepemennsie npo0iaembl

bubmuorexa [IOK




ACTPOHOMUU

61

Kontponbhas pabota «71€MEeHTHI
ACTPOHOMHU M aCTPOPHUIUKIY

bubmuorexa [IOK

62

O6o6maromuit ypox. Ponb ¢puzuku
¥ aCTPOHOMHUHU B IKOHOMUYECKOMH,
TEXHOJIOTHYSCKOM, COMAJIbHON B
ATUYECKOH chepax NeaTeIbHOCTH
YeIIoBeKa

but6mmorexa [IOK

63

O6o6maromuii ypok. Pob u mecto
(U3HUKN 1 aCTPOHOMHUH B
COBPEMEHHOI HAy4YHOU KapTUHE
Mupa

bubmuorexa [IOK

64

O6o06maromuii ypox. Posb
¢bu3nveckoit Teopun B
(GbopMHpPOBAHNY NPEICTABICHUN O
¢buznyeckoil KapTuHe MUpa

bubmuorexa [IOK

65

HToroBast KOHTpOJIbHAs paboTa

bubmuorexa [IOK

66

MaruuTtHoe 10Je.
DneKTpoMarHuTHast UHAYKIIHS

bu6mmoreka [IOK

67

Ontuka. OCHOBEI CIIE[IHAJILHON
TGOPI/II/I OTHOCUTCIBbHOCTHU

bu6nuoreka [IOK

68

KBanToBas usuka. 1eMeHTHI
aCTPOHOMMH U aCTPOPUUKU

Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOI'PAMME

68




IPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
NpoBePsSieMOTr0
pe3yJbTara

IIpoBepsiemble npeaAMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero 001ero 00pa3oBaHus

10.1

JleMOoHCTpHpOBaTh Ha TpUMEpPaXx poib W MecTo (u3uku B
(hopMHUPOBaHUHM COBPEMEHHOW HAyYHOW KapTHHBI MUpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKOMN NEATEIbHOCTH

mroaen

10.2

VYuTEIBaThH I'paHUllbI IPUMCHCHUS UM3YUYCHHBIX (1)I/I3I/ILIGCKI/IX MO,HCHCI;'IZ
MaTepuajibHasad TOYKa, WHEpHHAJIbHAA CHUCTEMa OTC‘IéTa, a0COIIOTHO
TBépI[Oe TECIIO, HUACaIbHBIN ra3; Mmoaecjiu CTpOCHUA ra3osB, JKMIKOCTEHN U
TBépI[BIX TCII, TOYCYHBIN 3HeKTqueCKHﬁ 3apsaa — HOpU PCUHICHUH

(bu3nueckux 3aaa4

10.3

Pacrio3naBaTh (huznueckue sBieHUs (Ipolecchl) U OOBSICHATh UX HA
OCHOBE 3aKOHOB MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKON TEOpUHU
CTPOCHHUS BELIECTBA M  JJIEKTPOAUHAMHMKHU: pPABHOMEpPHOE U
PaBHOYCKOPEHHOE NPSMOJIMHENHHOE JBUXKEHUE, CBOOOJHOE IMajcHUE
TeJl, IBUXXCHUE II0 OKPYKHOCTH, WHEpLHUs, B3aUMOJACHCTBHUE TEI;
muddy3usi, OpOYHOBCKOE JBIIKEHHE, CTPOCHHE JKUAKOCTEH U
TBEPABIX  TeJl, HU3MEHeHHe o00béMa Tel MpU  HarpeBaHUU
(oxJlaXkAeHUH), TEIUIOBOE paBHOBECHE, MCNApeHHe, KOHJECHCAlWs,
[JIaBJICHUE, KPUCTAJUIU3alusA, KWUIICHUE, BIAXHOCTb BO3AYyXa,
MOBBILIEHHUE AABICHHS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYIE,
CBA3b MEXAY IIapaMeTpaMu COCTOSIHHMS Tra3a B M30Ipolieccax;

QJICKTPU3al A TCII, BSaHMOﬂCﬁCTBHC 3apssa0B

10.4

OnuchiBaTh MEXaHWYECKOE JIBWKEHHME, UCHONb3ys (U3NYEecKHe
BEJIMYUHBI: KOOPJAMHATA, IIYTh, NIEPEMELIEHUE, CKOPOCThb, YCKOPEHHUE,
Macca Tejla, CWiIa, MMIYIbC TeJla, KUHETUYECKass DJHEprus,
NOTEHIMAJbHAsL JHEPrus, MeXaHudeckas pabora, MexXaHUYecKas
MOIITHOCTh; IPY ONKUCAHUH MPABUIBHO TPAKTOBATh (PU3NUYECKUNA CMBICIT
UCTIOJb3yEeMBIX BEJIWYHMH, WX OOO3HAYCHHsS] M €JMHUIBI, HAXOJIUTh
(bopMyIIBI, CBA3BIBAIOLINE JAHHYIO (PH3UYECKYI0 BEIHMUUHY C JAPYTHMH

BEiIn4ynHaMun

10.5

OnuceIBaTh HN3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA T€II M TCIJIOBEIC

SABJICHUA, HCHOJb3YyA (1)I/I3I/I‘~IGCKI/IC BCJIIMYMUHBI. JaBJICHHUEC Ta3sa,




TEMIIepaTypa, CpeAHssi KHHETHYecKas DJHEprusi XaoTHUYECKOro
JBIDKEHUS MOJIEKYJ, CpEIHEKBaJpaTU4HAs CKOPOCTb MOJIEKYII,
KOJIMYECTBO  TEIJIOTHI, BHYTPEHHS OJHeprus, pabora rasa,
KO3(pPUIMEeHT mOoNIe3HOr0 JAEMCTBUS TEIUIOBOrO JBHUraTels; Mpu
OMHUCaHUU MPaBUIBHO TPaKTOBaTh ¢buznueckuit CMBICI
UCHOJB3YEMBIX BEIUYMH, MX O0O3HAU€HUS M E€AMHMIBI, HaXOAMTb
(opMyIIbl, CBS3bIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMHU

BCIIMYHMHaAM

10.6

OnuceiBaTh H3y4YEHHBIE JJIEKTPUUECKHE CBOWCTBA BEIECTBA U
JJIEKTPUYECKUE  SBJICHUs  (IIPOLECChl), HCHONb3ys  (pusnueckue
BEJINYUHBI: JJEKTPUYECKUN  3apsn, JIIEKTPUYECKOE 1oJIe,
HaIpsDKEHHOCTh  110JIS, IOTEHLHAJ, pPa3sHOCTh IOTCHLUAJIOB; IIpU
OINMCaHUH MPABUIBHO TPAKTOBATh (PM3MUECKUN CMBICI MCIIONb3YEeMbIX
BEJIMYMH, WX OOO3HAYCHUS W EIWHUIIBI;, YKa3bIBaTh (POPMYIIHI,
CBSA3BIBAIOIIME JaHHYI0 (U3MYECKYI0 BEJIWYMHY C  JPYrUMU

BEiIM4YnHaMun

10.7

aHAJTM3UPOBATh (PU3WYECKHE TIPOIECCHl W SIBJICHUS, HCIIOIb3Ys
(u3nyeckre 3aKOHbI M MPUHIIMIIBL: 3aKOH BCeMUpHOro Tsarotenus, I, 11
u III 3akonsl HploTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOW IHEPTUH,
3aKOH COXPaHEHMSI UMITYJIbCA, IPUHLIMUI CYNEPHO3ULIMU CUJI, TPUHIHUII
paBHONpPaBUSl ~MHEPUUAIBHBIX CHCTEM  OTCYETA;  MOJIEKYJISPHO-
KUHETUYECKYIO TEOPHUIO CTPOCHUSI BEIIECTBA, Ia30BbIC 3aKOHbI, CBS3b
CpeHEel KMHETUYECKOM SHEPruy TEIUIOBOIO JBUYKEHHUS MOJEKYJI C
a0COJIOTHOW TemmepaTypo, MEepBbI 3aKOH TEPMOJUHAMHUKHU; 3aKOH
COXpaHEHHUs DJIEKTPUYECKOro 3apsaa, 3akoH KymoHa; mnpu 3Tom
pasznuYaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOe

BbIpa)XKEHHUE U yCJIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC NPUHIMIBI JCHCTBUS MAalIMH, NPHOOPOB U
TEXHUYECKUX YCTPOWCTB; pasziuuaTh YCIOBHS HX 0O€30IacHOro

HCIIOJIB30BaHUA B HOBCGHHGBHOfI KHN3HU

10.9

BrmmonssaTs 9KCIICPUMCHTEI IO UCCIICAOBAHHIO (bl/ISI/I‘ICCKI/IX SIBJICHUU U
MIPOLIECCOB C UCIOJIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUN; IPU
3ToM (opMyIupoBaTh MpoOJeMy (3amady) W THUIOTE3Y Y4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIJIOKEHHOTO

000pynoBaHus, IPOBOIUTH OMBIT U (POPMYIUPOBATH BHIBOBI

10.10

OCYHIGCTBJ'ISITI) npsAMbIC W KOCBCHHBIC H3MCPCHUA (1)I/ISI/IT-ICCKI/IX
BCJIMYHH, IIpU 3TOM BBI6I/IpaTB OIITHUMAJILHBIA CHOCO0 HU3MCPCHHUA U

HCIIOJIB30BaTh U3BECCTHHIC METOAbI OLICHKHU HOFpeIHHOCTeﬁ I/ISMCpeHI/Iﬁ




10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (QU3NYECKUMHU BEJIMYMHAMH C
WCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHHUH; TIpPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3yibTaThl MOJTYYEHHON 3aBUCUMOCTHU
(bu3MYECKUX BEIMYMH B BUJAE TAaOIUI U IpadUKOB, AeIaTh BHIBOJBI 110

pe3yiabTaTaM UCCICAOBaHUA

10.12

Cobmomate mpaBmia 0e30macHOro  TpyAa MpU  MPOBEICHUU
UCCJEeIOBaHMI B  paMKax y4eOHOro OKCIepUMEHTa, Yy4eOHO-
HCCIEA0BATENbCKON U MPOEKTHOM AESATENbHOCTU C HCIOJIb30BAHUEM

U3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTI0 000PYLOBaHHS

10.13

Pematp pacu€tHble 3aauu ¢ SBHO 3aJaHHON (U3UYECKON MOJEIBIO,
UCTIONB3Ysl (PU3WYECKUE 3aKOHBI M TPUHIUIBI, HA OCHOBE aHAIM3a
YCIIOBUSL  33a/lauyd  BBIOMpaTh  (U3MYECKYI0 MOJEb, BBIICIATH
¢bu3nueckre BEMYUHBI U (HOPMYIIBI, HEOOXOUMBIC ISl €€ pelICHHS,
MPOBOJUTH PACUYETHI U OLIEHUBATh PEATLHOCTD MOJYYEHHOTO 3HAUEHUS

(U3HUECKON BEIIMYNHBI

10.14

Pemars Ka4ueCTBECHHbBIE 3a7a4u: BBICTPAaNBAThH JIOTUYECKHU
HEMPOTUBOPEUUBYIO LEMOYKY PACCYKICHUN C OMOPOM Ha MU3yUYCHHbBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (bmnqecxne SIBJICHUS

10.15

Hcnonp3oBaTh MNpH  pelleHWH y4eOHBIX 3a/Jady  COBPEMEHHBIE
MH(OPMAalIMOHHBIE TEXHOJOTMHM JUJISl TIOWCKA, CTPYKTYpUPOBAHMUS,
UHTEpIIpEeTallMl W TPEJCTaBICHUsS y4eOHOW M Hay4HO-TOMYJIIPHOM
nH(pOpMalUY, MOJYYEHHON M3 Pa3IUYHBIX HCTOYHHUKOB; KPUTHUECKU

aHAIM3UPOBATH MOTYYaeMylo HHPOPMALIUIO

10.16

[IpuBoauTE TpUMEpHI BKJIa/la POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKHU, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEro

MHUpa, B pa3BUTHUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonp30BaTh TEOpPETUYECKHE 3HAHUS MO (PU3UKE B IOBCETHEBHOMN
YKU3HHM JIJI o0ecrieueHrs 0€30MacHOCTH MPU OOpaIlleHUH ¢ TpudopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, JJII COXPAHEHUsS] 3I0POBbS U

COOTIOCHHSI HOPM KOJIOTHYECKOT0 MOBE/ICHHUS B OKPYKAOIIEH cpelie

10.18

PaGotaTh B rpymnie ¢ BBIIOJIHEHUEM PAa3IMYHBIX COLUATIBHBIX POJIEH,
IUIAHUPOBAaTh ~ pabOTy  TPYIIbI, PAlUOHAIBHO  paCHpeesiTh
00s3aHHOCTH M IUIAHUPOBATh JACSATENBHOCTh B HECTaHIAPTHBIX
CHUTyallUsX, aJCKBATHO OLICHMBATh BKJIAJ Ka)XI0r0 W3 YYACTHUKOB

I'PYIIIBI B pELIEHNUE pacCMaTpUBAEMOM MpoOIeMbl

11 KUIIACC




Kon
NPoBepPsEMOro
pe3yJbTara

IIpoBepsiemMble NpeMeTHBIE Pe3yJILTAThI OCBOEHHSI OCHOBHOIA
o0pa3oBaTeIbHOI MPOrpaMMbI CpeHero 001ero 0d0pa3oBaHus

JleMOHCTpHpOBaTh Ha MpHUMeEpax pojib U MecTo (U3MKM B
(OopMHpPOBAaHUN COBPEMEHHON HAay4yHOM KapTHHBI MHUpPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKH U TEXHOJIOTMM, B IPAKTUYECKON AESITEIbHOCTH

JOZIeH, IIeTOCTHOCTh U €IMHCTBO (PM3NYECKOIN KapTHHBI MUpa

11.2

Y4uuThIBaTH rpaHUllbl TPUMCHCHUSA W3YUCHHBIX (I)I/I3I/I‘-IGCKI/IX MOJEIICH:
TOYECYHBIN BHCKTpI/I‘-IeCKI/Iﬁ 3apsan, aaepHad MOACIb aTOMa, HYKJIIOHHAA

MOJIeJIb AaTOMHOTO SiIpa TP peIIeHNH (PU3NYECKHUX 33124

11.3

Pacnio3naBate (usmueckue sBieHUs (MPOIECCH) U OOBACHATH UX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJWHAMUKA ¥  KBAaHTOBOHW  (DM3HKWU:
ANEKTpUYECKasi TMPOBOJUMOCTh, TEIIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE JNEUCTBUSA TOKa, B3aMMO/ICHCTBUE MAarHUTOB,
JNICKTPOMArHUTHAsT WHAYKIWSA, JACHCTBHE MArHUTHOTO IIOJIS HA
MPOBOJAHMK C TOKOM W JABMDKYIIMWCS 3apsi, JJICKTPOMAarHUTHBIC
KojeOaHHUs U BOJIHBI, TPSMOJIMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpakeHHe,  MpelomiieHue, uHTepdepeHus, audpakuus U
MoJIIpU3aliis CBETa, AMCIEpPCUsi CBeTa, (OoTOodNeKTpuueckuili 3ddext
(boTtorpdekr), cBeTOBOE MaBlCHHE, BO3HUKHOBEHHE JIMHEHYATOIO
CHEKTpa aroMa BOJAOPOJA, €CTECTBEHHAass W  HCKYCCTBEHHas

PaanOaKTUBHOCTD

11.4

OnuceiBaTh U3YYCHHBIE CBOWCTBA  BellecTBa  (IEKTPUYECKHE,
MarHuTHbIE, ONTHYECKUE, DIEKTPHUUECKYI0 MPOBOJAMMOCTh PA3ITUYHBIX
Cpel) ¥ DJICKTPOMArHWTHBIE SBIEHUS (TIPOIECCHI), HCIOJIb3Ys
¢du3nueckre  BEIWYMHBI:  JJCKTPUYCCKUH  3apsl, CHlIa  TOKa,
ANEKTPUYECKOE  HANPSHKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocTh moTeHmmanoB, DJIC, pabora TOka, MHIYKIUS MarHUTHOTO
monis, cuna Awmmepa, cuia JlopeHIla, WHAYKTUBHOCTHh KaTYIIKH,
OHEPIruA IJJICKTPUUYCCKOr0 M MAr"HuTHOI'O HOJ'IGfI, nepuoa M 4actoTa
KoJieOaHu# B KOJIeOATEILHOM KOHTYpE, 3aps/l M CUJia TOKa B TIPOIIecce
rapMOHUYECKUX DJIEKTPOMAarHUTHBIX KoJe0aHuH, (doxycHoe
paccTosiHMe W OINTHYECKas CHJia JIMH3BI, MPHU ONHCAHUH IPABHIHHO
TPAaKTOBaTh (DU3MYECKUI CMBICI HCIOJNB3YEMbIX BEIMYHH, WX
00O3HAaueHHWsI W CIUHUIBI;, YKa3blBaTh (OPMYIIBI, CBS3BIBAIOIIHE

TaHHYIO0 (PU3MYECKYIO BEIMYUHY C JPYTUMHU BEJIMYUHAMHU

11.5

OnwuceIBaTh N3YUYCHHBIC KBAHTOBBIC SABJICHHUA U IIPOLECCHI, UCIIOJIb3Yys




¢u3uYecKre BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJHBI M 4YacTOTa CBETA, JHEPrUs M UMIYJIbC (OTOHA, MEPUOJ
noiypacnaia, OSHEprusi CBSI3M ATOMHBIX sJep; MpPU OINUCAHUU
MPaBUIBHO TPAKTOBATh (PM3MUYECKUIN CMBICI UCIOIb3YEMbIX BEIUYHH,
X 00O3HAYEeHHS W EAMHUIIBL, YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOIINE
JTaHHYI0 (PU3UYECKYIO0 BETUYHHY C JPYTUMHU BEIMYWHAMHU, BBIUYUCIATH

3HA4YCHHC (1)I/I3I/I‘ICCKOI>'I BCIINYHHBI

11.6

11.7

11.8

Ananu3upoBaTh (U3MYECKHE TPOLECCHl U  SABICHHS, HCIOIb3Ys
¢usnyeckue 3aKOHbl M HOpUHOUNBL  3akoH Oma,  3aKOHBI
IIOCJIEIOBATEILHOTO W MAPAJUIENBHOIO COEAVMHEHUS] IPOBOJHHUKOB,
3akoH [[xoyns — JleHua, 3aKOH 2J€KTPOMAarHUTHOM MHIYKLHUHU, 3aKOH
MIPSIMOJIMHENHOT'O pacpOCTPAaHEHUs] CBETa, 3aKOHBI OTPAaXXCHUs CBETA,
3aKOHBl  NIPEJIOMJIEHUS  CBETa, ypaBHEHUWE OWHIUTEHHa A
dotorddekra, 3aKOH COXpAaHCHUS DHEPTrUM, 3aKOH COXpaHEHUS
MMIIyJIbCAa, 3aKOH COXPaHEHHs JJIEKTPUYECKOrO 3apsia, 3aKOH
COXpaHEHUsI  MaccoBOro  4MCJa, IocTynatel  bopa, 3akoH
pPaJMOAaKTUBHOIO paclana; TMpH OTOM pas3iaudaTb CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTEMAaTHUYECKOE BBIPAKEHUE M YCJIOBHUS

(TpaHHIBI, 007aCTH) TPUMEHHUMOCTH

OnpenensiTh HaNpaBJICHUE BEKTOpPA HWHIYKIIMA MAarHUTHOTO IIOJIS
MIPOBOJTHUKA C TOKOM, CHJIbI AMIiepa u cuiibl JlopeHIa

Ctpouth © ONKCHIBATh HM300paXCHHWE, CO3/1aBaEMOE IUIOCKUM

3€pKaJioM, TOHKOW JTIMH301

11.9

BBIMOTHATE AKCTIEPUMEHTBI 10 MCCIIEAOBAHUIO (PU3UUSCKUX SBICHUN 1
MPOIIECCOB C MCIOIB30BaHUEM MPSAMBIX M KOCBEHHBIX W3MEPEHHI; MTPH
3ToM (GopMynHpoBaTh NpodieMy (3amady) U THUIOTE3y Y4eOHOro
SKCHEpUMEHTa,  coOMpaTb  YCTAaHOBKY M3  IPEIJIOKEHHOTO

O60py,[[OBaHI/I$[, IIPOBOAUTE OIIBIT U (bOpMyJII/IpOBaTB BBIBOBI

11.10

OcymiecTBiATh MNpsIMbIE M KOCBEHHBIE H3MEpPEHHS (UIUUECKUX
BEJIMYMH; MPU 3TOM BHIOMpATh ONTHUMAJIBHBIA CIIOCOO WM3MEpEeHUs M

HCIIOJIB30BaTh U3BCCTHHIC MCTO/bI OLICHKN HOI‘pCH.IHOCTCﬁ H3MCp€HHI71

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEIIMYMH C UCIOJIB30BaHUEM
NpSAMBIX ~ M3MEPEHUM; IIpU ITOM KOHCTPYMpPOBaTh YCTaHOBKY,
(UKCUPOBATh pE3yNbTATHl TOJTYYCHHOW 3aBUCHMOCTH (PH3HMUECKUX
BEJIMYMH B BHJE TaOIHIl U TpadHKOB, NENaTh BBIBOJIBI MO pe3yJbTaTaM

HCCIIE0OBAHUS

11.12

Cob6mrogaTe mpaBujia O€30MacHOrO0 Tpylda TMpU MPOBEIACHUU

uccleJOBaHUW B paMKax ydeOHOro OSKCIEpUMEHTa, Yy4eOHO-




HCCHeﬂOBaTCHLCKOﬁ n HpOCKTHOﬁ JACATCIBHOCTH C UCIIOJIB30BaAHHUEM

M3MEPUTEJILHBIX YCTPOUCTB U JJa00PaTOPHOTO 000PYAOBAHUS

11.13

Pemate pacué€THBIe 3a/aun ¢ SBHO 3aJJaHHON (M3MYECKON MOJIETBIO,
WCTIONB3Ysl (PU3MYECKUE 3aKOHBI W TPHUHIIUIBI, Ha OCHOBE aHalu3a
YCJIOBHUS ~ 3aJa4d  BBIOMpAaTh  (U3WYECKYIO MOJENb, BBIICIATH
¢busznueckue BEMUYUHBI U (HOPMYIIBI, HEOOXOUMBIC TSl €€ pelIeHHs,
MIPOBOAUTH PACUETHI M OIICHUBATHh PEATIbHOCTH MOJIYYEHHOTO 3HAUYCHUS

(bu3MUECKON BETMYUHBI

11.14

Pematsn Ka4CCTBCHHBIC 3aJa4u. BLICTPAUBATDb JJOTNYCCKH
HETIPOTUBOPCUUBYIO ILCTIOYKY paccyn(neHHﬁ C Ol'[OpOfI Ha HN3YUCHHBIC

3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/ILICCKI/IC SABJICHUA

11.15

Hcnonb3oBaTh NOpU  pelICHUMM YY4EOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJOTUH JUIsI IOMCKA, CTPYKTYpUPOBAHMUS,
UHTEpHpETallMd M HPEJCTABICHUS y4eOHOM M Hay4YHO-IOIMYJISIPHON
nHPOpPMALNY, TIOTYYSHHOW W3 Pa3IHMYHBIX MCTOYHUKOB; KPUTUYECKH

aHAJM3UPOBATH MOTyIaeMyI0 HH()OPMAIHIO

11.16

OOBSCHITh MPUHIIMIBI JACHCTBUS MAIlMH, TPHOOPOB M TEXHUYECKHUX
YCTPOWCTB; pa3nu4aTh YCIOBUS WX OE30MACHOTO HCIIONB30BAHHUSA B

MOBCEIHEBHOU KU3HU

11.17

[lpuBoANTE TPUMEPHI BKJIAJAa POCCHUCKUX W 3apyOCIKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHUE MPOLIECCOB OKPYXKAIOLIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOIOTHH

11.18

Hcnonb30BaTh TEOpeTHYECKHE 3HAHUS MO (U3UKE B IMOBCETHEBHOMN
YKU3HHM JIJIA o0ecrieueHnus 0€301acHOCTH TP OOpaIieHuu ¢ mpudopamMu
U TEXHUYECKUMH YCTPOHCTBAMH, IJISI COXpPAHCHHS 3I0POBBS U

CO6J'IIOI[€HI/IH HOPM 3KOJOI'HYCCKOTI'O ITIOBCACHUS B oxpy;xammeﬁ cpeac

11.19

PaGotaTh B Ipynme ¢ BBINOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYHNbl,  pAlMOHAIBHO  paCHpenesiTh
00s13aHHOCTM M  IUIAHUPOBATh JESTENBHOCTh B  HECTAHJIAPTHBIX
CUTYyallUsIX, a/eKBaTHO OIIGHUBATh BKJIAJ KaXJIOro M3 YyYaCTHHKOB

IPYIIIBI B PELICHUE PACCMAaTPUBAEMOIl TPOOIEMBI




MNPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon
pa3jaena

Konx nposepsiemoro
IIpoBepsieMble 3J1eMEHTHI COEPKAHUS
3JeMeHTa

OU3NKA 1 METOJIbI HAYUHOI'O IIO3HAHUA

®usuka — Hayka o npupoae. Hayunbie
. METO/Ibl TTO3HAHUA OKpYXaromero Mmupa. Posb
JKCIEpUMEHTA M TEOpPHUH B  IIpoLecce

MO3HAHUS PUPOJBL. DKCIIEPUMEHT B (PU3UKE

MognenupoBanue (pu3MUECKUX SABICHUNH U
npoueccoB. Hayuneie runoressl. @uznueckue
3aKOHBl U TEOpUHU. ['paHuUIIbl MPUMEHHUMOCTH
15 ¢bu3nyecKkux 3aKOHOB. [TpuHuun
' cooTBeTcTBUs. Ponp u Mecto ¢Qusuku B
(hopMHUPOBaHMHM  COBPEMEHHOH  Hay4YHOU
KapTHUHBI Mupa, B MPaKTUYECKOU

eI TeTHOCTH JIF0JIEH

MEXAHUKA

2.1

###HPar#KMTHEMATHUKA

Mexaunueckoe aBrmxkenne. OTHOCUTEILHOCTD
2.1.1 MEXaHUYECKOro aBmkeHnsa. CucreMa OTCUéTa.

Tpaekropus

[lepemenienue, CKOpPOCTh (CpemHsisl CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) U YCKOpEHHE
2.1.2 MaTepUaIbHON TOYKH, UX MPOEKIMU Ha OCH
CUCTEMBI KOOpJIMHAT. Crnoxenue

MIEPEMEIIEHUN U CIIOKEHUE CKOPOCTEN

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JIBUKCHUE. ['paduxu
2.1.3 3aBUCUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u [IepEMEILECHUS

MaTepHaHBHOﬁ TOYKHU OT BPECMCHU




2.2

CBoOogHoOe majieHne. Y CKopeHrue CBOOOTHOTO

naJicHus

2.1.5

KpuBonunelinoe nBuxeHue. PaBHOMepHOE
JABHXXCHUC MaTepHaHBHOﬁ TOYKH 1o
OKPY’KHOCTH. YTIJIOBAasi CKOpPOCTb, JMHEHHAas
CKOPOCTb. Iepuon U 4acToTa.

LlenTpocTpeMUTENBHOE YCKOPEHHE

2.1.6

TexHuueckue YCTpOﬁCTBaZ CIINAOMCTDP,
ABVXXKCHUE CHapsaa0B, HLCIHBIC W PEMCHHBIC

nepe1ayn

[IpakTnueckue paboTHI. Nsmepenne
MTHOBEHHOM CKOPOCTH. Uccnenosanue
COOTHOUICHUSI MEXKy IyTSIMH, IIPOUICHHBIMU
TEJIOM  3a  IOCJENOBAaTENIbHbIE  pPaBHBIE
MPOMEXYTKH BPEMEHH MIPU PABHOYCKOPEHHOM
JBIKEHUU C HAayaJbHOM CKOPOCTHIO, paBHOM
Hymo. M3yueHne ABMKEHUs IIapuKa B BSI3KOU
Kuakoctu. V3ydyeHuwe — IBIDKEHUS — Tena,

6pOHIeHHOFO TOPU30HTAJIBHO

#iHPari## IMHAMUKA

2.2.1

[TpuHIMI OTHOCHUTEIBHOCTHU TIanunes.
IlepBeit 3akoH HeroTona. HMHepuuaibHble

CHUCTEMEI OTCUETA

222

Macca Tena. Cuna. IlpuHiun cynepno3unuu

CHII

223

Bropoii 3akoH HprooTOHa 111 MaTepualbHOU
TOYKH B HHEPIHMAIBHON CHCTEME OTCcuéTa
(UCO). Tpermit 3akon HelooToHa s

MaTCpHUaAJIbHBIX TOYCK

224

3aKOH BCEMUPHOro TAroreHus. Cuiia TSKECTH.

IlepBast kocMuueckast ckopocTs. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHus
CKOJIBKEHUS W CWIAa  TPEHHUs  IOKOS.

Koaddunuent tpenus. Cuiia conpoTUBICHUS




IIpr ABMXKCHUU TEJIa B )KUAKOCTU HUJIU ra3e

227

[TocTymarenbHOe W BpamiaTeIbHOE JIBUKCHHE

a0COIOTHO TBEPIOTO Tela

228

MOMEHT CHIIBI OTHOCHUTEIBHO OCH BPALLCHMUS.
[Inedo cunbl. YcinoBus paBHOBECUS TBEPAOIO
tena B UCO

229

TexHuueckue YCTpOﬁCTBa . INOAIIMITHHUKH,

ABMXXECHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue padotel. U3yueHnne ABUIKEHUS
Opycka 10 HaKJIOHHOM IJIOCKOCTH IOJ]
JEHCTBUEM HECKOJIBKMX cwil. MccrnenoBanue
3aBUCHMOCTU CWJI YIPYTOCTH, BO3HUKAOIIUX
B JehopMUpYyEeMOil TPYKUHE U PE3UHOBOM
oOpasiie, OT BEJWYMHBI HUX JedopMaluu.
HccenenoBanue yciioBul paBHOBECHS TBEPAOTO

TCJ1a, UMCIOIIICTO OCh BpalliICHUSA

2.3

#HH#Par#H##3AKOHBI COXPAHEHI B MEXAHUKE

I/IMHYJ'IBC MaTepI/IaHBHOﬁ TOYKH, CHCTEMBI

2.3.1 MaTepuangbHbIX ToYeK. HMmmynbec cunbl u
W3MEHEHNE UMITYJIbCca TeJla
3 3akoH coxpaHeHuss wummyinsca B HCO.
o PeaktuBHOE NBHXKEHUE
233 PaGora cubl
234 MOIIHOCTD CHIIBI
53 Kunernueckast sHeprus MaTepuanbHON TOUKH.
o TeopeMa 0 KWUHETUYECKOUN SHEPTUH
[lorenumanpHas oSHeprus. [loreHumanpHas
36 SHEPTHs yIIpyTo nedopMupoBaHHOM
o npykusbl. [loTeHIManpHasE SHEPrus Teya
BOJIM3H MOBEPXHOCTH 3eMIIN
[loTennmanbHble ¥ HEMOTEHIMAIbHBIC CHIIBI.
537 CBsi3b  paboOThl HEMOTEHIUATBHBIX CHJI C

HN3MCHCHUCM MEXaHHUYECKOM OHEPTUun

CHCTCMbI TCII. 3aKkoH COXpaHCHUA




MEXaHUYECKOUN SHEPTUU

2.3.8 Yupyrue u Heynpyrue CTOIKHOBEHUS
5130 TexHu4eckue yCTpOMCTBA: JIBUKCHHUE DPAKeT,
o BOJOMET, KOIIEp, PYKUHHBIA TUCTOJIET
[lpaktuyeckue pabotTel. M3ydeHue CBsI3U
5310 CKOpOCTEM Teln IpU HEyIpyroMm yzape.

HccnenoBanue CBiA3HU pa6OTLI CHJIBI C

H3MEHECHHEM MEXaHHYeCKOM OHEPIruu Tejia

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOANHAMUKA

3.1

###Par###OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUN

OcHoBHBIE HIOJIOKEHUS MOJICKYJISIPHO-
KUHETHUYECKOU TEOPHUH. bpoyHoBckoe
nsmwkenue. uddysus. Xapakrep JBUKEHUS U

B3aMMOJCHCTBHUS YaCTHUIl BEIIECTBA

MO,Z[CJ'II/I CTPpOCHHA TA30B, )KI/I,Z[KOCTGI\/'I n
TBépI[BIX TCI u 00BsICHEHHE CBOMCTB

B€IICCTBA HAa OCHOBEC 3TUX MO,Z[CJ'ICfI

Macca wmosekyn. KonudecTtBo — BemiecTsa.

[Tocrosinnast ABorazpo

TemmoBoe paBHOBecue. Temmeparypa U €€

n3mepenue. [lkana remneparyp Llenscus

Monens  uaealpHOrO  rasa. OcHoBHOE
ypaBHEHHUE MOJIEKYJISIPHO-KUHETHUE CKOM

TCOPUU NACATILHOI'O Ir'a3a

AOcoiroTHasl TeMIiepaTypa Kak Mepa CpemaHei
KHMHETUYECKON 3HEPTUH TEIJIOBOTO JBUKCHHS

yactuil rasza. [lIkana temnepatyp KenbBuna

VpaBuenne Kianeiipona — MeHueneesa.

3akoH /lanbToHa

I'azoBble 3aKkoHBI. M30mponeccs! B uacaIbHOM
ra3e ¢ IOCTOSHHBIM KOJMYECTBOM BEIIECTBA:

u30TepMa, n30Xopa, u3o0dapa

TexHuueckue yCTpOIiCTBA: TEPMOMETD,

OGapomeTp




3.1.10

[Ipaktuueckue paboTel. l3MepeHnue wmacchl
BO3/lyXa B KJIaCCHOM KoMmHarte. McciaenoBanue
3aBHUCHMOCTHU MCXKAY IMapaMeTpaMu COCTOSHUA

pa3pekeHHOTO ra3a

32

OCHOBbI TEPMOJIMHAMUMKIA

3.2.1

TepMO,Z[I/IHaMI/I‘-IeCKaH CHUCTEMA. BHYTpCHHSIH
QHCPIruAa TepMOﬂHHaMquCKOﬁ CUCTEMBI H

CIIOCOOBI €€ U3MEHEHHS

322

KomuyecTBo TemnoTsl U pabota. BHyTpeHHssI

OHEPIrusa OAHOATOMHOI'O UACAJIBHOIO I'a3a

323

Bunpl Temmonepenayu: TEMJIOMPOBOJAHOCTD,
KOHBEKLUsA, U3lydeHHE. TeroéMKoCTh Tena.
ViaenpHas TEINIOEMKOCTHL BelllecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI IIPpU TCTUJIONICpCaavcC

324

3.25

[IepBrIii 3aK0H TepMoauHaMuku. [Ipumenenue
IIepBOro 3aKOHAa TEPMOJIUHAMUKHI K
u3omnpoueccaM. ['padudeckas UHTEpIpeTAIS

paboThI Taza

TemmoBble Mamuubl. [IpUHIMIBL  OEWCTBUA
TeruioBbIX MamuH. [IpeobpazoBanus sHEpruu
B TemwioBbix MammHax. KoadpduuueHt
nosiesHoro  gectBus  (mamee —  KIIM)

terioBor MamuHbl. [ukin Kapro u ero KIIT

3.2.6

Bropoii 3aKOH TEPMOJAUHAMUKHU.
HeoOpatumocTs  IpoLeccOoB B MPUPOJE.
Tennossle JIBUTaTeNIN. OKOJI0rn4ecKue

HpO6JIeMBI TCIIJIOOHCPICTUKHN

3.2.7

TexHuueckue yCTpOHCTBA: JBUTATEIb
BHYTPEHHETO Cropasusl, OBITOBOM

XOJIOAWIIBHHUK, KOHAUITHOHED

3.2.8

[IpakTrueckue padotsl. I3Mepenue yneabHOU

TEIUIOEMKOCTH

33

###Par###AI PET’ ATHBIE COCTOAHN A BEILIECBA. ®A30BbIE

I[NEPEXO/IbI




3.3.1

[TapoobpazoBanue u koHAeHcalus. Vcnapenne
31 KHUIICHHE. VYaenvHas TETI0Ta
mapooOpa3oBaHus. 3aBUCUMOCTh TEMITEPATYPBI

KUIICHUS OT JaBJIICHUA

332

AOCOIIOTHASS YW OTHOCUTEIbHAS BJIAXXHOCTH

Bo3ayxa. HacelmeHHslil nap

3.33

TBépmoe TeJIO. Kpucrannuueckue u
amopdHble Terda. AHU3OTPONHS  CBOWCTB
KPUCTAJIJIOB. Kunkue KpUCTaJUIBL.

CoBpeMeHHbIE MaTEpHUAIIbI

334

[InaBnenne W Kpuctaiuzauus. Y AenbHas

TeruioTa miuasiaeHus. Cyonumanus

3.3.5

YpaBHEHHE TEIUIOBOTO OanmaHca

3.3.6

3.3.7

TexHudeckue yCTpOMCTBA: TUIPOMETp U
IICUXPOMETP,  KaJOpUMETP,  TEXHOJIOTHUH
IIOJIy4YEHUSI COBPEMEHHBIX MATEPUAIIOB, B TOM

YHUCJIC HAHOMATCPUAJIOB, 1 HAHOTCXHOJIOTUH

[IpakTnueckue paboTHI. N3mepenne

BJIA)KHOCTH BO3ayXa

OJIEKTPOAMMHAMUKA

4.1

###HPart## O JIEKTPOCTATUKA

4.1.1

OnexTpuzanus Ten. DIeKTpUUecKuil 3apsaa. [Isa

BUA SJICKTPUYICCKUX 3apsa10B

HpOBO)IHI/IKI/I, JUDJICKTPUKH n

TIOJYIIPOBOJHUKHU

4.1.3

3aKoH COXpPAaHCHMU:A SJICKTPHUICCKOI'O 3apsaaa

4.14

B3aumoneiictBue 3apsanoB. 3akoH Kyinona

DnekTpuueckoe  Modie. HanpsoxkénnocTsb
3JIEKTPUYECKOIO OJIAL. [TpuHuun
cynepno3uiuu.  JIMHUM ~ HanpsSKEHHOCTH

QJICKTPHUYCCKOI'O ITOJIA

PaGora cun QJICKTPOCTATUYCCKOI'0  IIOJIA.

ITotenmuan. Pa3zHocTs NOTEHIIUATIOB

HpOBO,Z[HI/IKI/I U OUDJICKTPUKU B IOCTOAHHOM




JJeKTpUYecKoM  moje.  JludjexTpuueckas

MIPOHUIIAEMOCTb
DIIEKTPOEMKOCTb. Konpencarop.
4.1.8 OneKTpOEMKOCTh  IIJIOCKOIO  KOHJEHCAaTopa.
OHeprus 3apsyKEHHOI0 KOHAEHCaTopa
TexHudeckue  yCTpPOMCTBA:  BIJIEKTPOCKOIL,
110 JEKTPOMETP, AIEKTPOCTATUYECKAS 3aIIUTA,
o 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 [IpakTrueckue paboThL. N3mepenune

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

##H#HPar##TIOCTOSIHHBIN DJIEKTPUYECKHUI TOK. TOKU B

PA3JIMYHBIX CPEJJAX

Ycaopus CYHICCTBOBAaHUSA IIOCTOAHHOI'O

4.2.1 JJIEKTpUYECKOro Toka. Mcrounnku Toka. Cuna
Toka. [locTossHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma a1 ydacTka Henu
423 DJIEKTPUYECKOE COMPOTHUBIIEHUE. Y IEIBHOE
o COTIPOTHUBIICHNE BEIIECTBA
424 [locnenoBarensHOE, napaijiesIbHOE,
o CMEIIIaHHOE COEIMHEHHE MTPOBOIHUKOB
Pabora snexTpudeckoro Toka. 3akoH Jxoyns
4.2.5
— Jlenma
4.2.6 MOUIHOCTH 3JEKTPUUECKOTO TOKA
anexTpoaBkymas cuna (mamee — DJIC) m
427 BHYTPEHHEE CONPOTUBIECHUE HUCTOYHUKA TOKA.
o 3akon Owma mIg TOJMHOW  (3aMKHYTOM)
aneKTpudecko nenu. Koporkoe 3aMmbikaHue
DNeKTpOHHAs MIPOBOJIUMOCTD TBEPABIX
128 METAJJIOB.  3aBUCUMOCTh  CONPOTHUBIICHUS
o METaJIJIOB oT TEeMIIepaTyphbI.
CBepXIpoBOJIUMOCTh
429 DneKTpuyeckuii Tok B Bakyyme. CBoiicTBa

QJICKTPOHHBIX ITYYKOB




4.2.10

[TomympoBoaarku. CoOCTBEHHAS U PUMECHAs
MIPOBOJIMMOCTD TOJYIPOBOIHUKOB. CBOMCTBa

p-n nepexoza. [TonynpoBoiHUKOBBIE TPUOOPEI

4.2.11

ONEeKTpUYeCKMd  TOK B DJIEKTPOJIUTAX.
DNEeKTPOIUTHUECKAS JCCOLIAALIHS.

DnexTponaun3

4.2.12

DJIEKTPUYECKUI TOK B raszax.
CaMOCTOSITENILHBIE M HECAMOCTOSTEIbHBIN
paspsn. PaznuyHbie THIBI CaMOCTOSTEIHLHOTO

pazpsaa. Monnus. [1nazma

4.2.13

TexHuueckue YCTpOMCTBA: aMIepmeTp,
BOJIBTMETP, peocTar, HCTOYHHUKN TOKa,
AJIEKTpOHAr peBaTeNIbHbIE npudopHI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP
COIIPOTUBJICHUS, BAKYyMHBII U0,
TEPMHUCTOPHI u (oTope3nucTopsl,

HOJ]prOBO,Z[HI/IKOBHﬁ Au0o4, raJlbBaHHUKa

4.2.14

[IpakTnueckue paboThL. N3yuenue
CMEIIAHHOTO COEJUHEHMSI PE3UCTOPOB.

M3mepenne DJIC HCTOYHMKA TOKa M €ro
BHYTpPEHHEro comnportusinenus. HaOmroneHnue

AJIEKTPOIIH3a

11 KUIACC

Kon Koanposepsiemoro
pasaeJia 3JIeMEeHTa

IIpoBepsieMble 1€MEHTBHI COleP:KAHUS

4

OJIEKTPOAMMHAMUKA

#HH#HParH#MAI'HUTHOE I10JIE. OJIEKTPOMAI'HUTHA A MHAYKIWA

4.3.1
4.3

4.3.2

TlocTostHHRIE MarHutel. BzaumopeiicTBue

ITOCTOSIHHBIX MarHUTOB
MaruautHoe Tmone. BekTtop MarHuTHOU
vHayKuu.  [IpuHOMn — cymeprno3uiuu.

JIuaum MarHuTHOM wuHAYKIMU. KaprnnHa




JIMHUM  MarHUTHOM  WHAYKUUMHA  MOJIA

IIOCTOSTHHBIX MarHuToOB

MarunutHOEe 10JI€ NPOBOAHMKA C TOKOM.
KapTuna nuHMI 107 JJIMHHOTO HPSIMOIO

IMpOBOAHUWKA W 3aMKHYTOT'O KOJBHCBOT'O

433 IIPOBOAHMKA, KAaTyIIKHM C TOKOM. OmbIT
Opcrena. BzaumoaencTue NpoBOAHUKOB C
TOKOM
434 Cunia Amriepa, €€ MOyJIb M HAallpaBJICHHUE
Cuna JlopeHua, e€ MOIyb U HalpaBJeHUE.
JIBrokeHue  3apsKEHHOM — 4acTULbl B
4.3:5 OJTHOPOJHOM MATHHTHOM Tmione. Pa6ora
cuibl JIopeHna
4.3.6 SIBiIeHUE NEKTPOMArHUTHOW HHAYKIUU
4.3.7 [ToTok BekTOpa MarHUTHOW MHIYKLIUU
O/1C nnayKunu. 3aKOH AIEKTPOMArHUTHOM
438 unaykuuu Papanes
Buxpesoe smektpuueckoe mose. I/C
UHAYKIUA B TPOBOJHHUKE, IBUKYLIEMCS
439 MOCTYNATEIbHO B OJHOPOIHOM MarHUTHOM
nosie
4.3.10 [TpaBuiio Jlenua
NHayKTUBHOCTD. SIBIEHHE CAaMOMHAYKLIUU.
4311 S/C camonHIyKIUH
DHeprusi MarHUTHOTO TOJs KaTyIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHuTHOE I10JIE
TexHudeckne  yCTpOMCTBA:  IOCTOSIHHBIC
MAarHuThI, AIIEKTPOMAarHUTBHI,
4.3.14
AJIEKTPOJIBUTATEb, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHLl, UHAYKIIMOHHAS [1€Yb
[IpakTueckue paboThI. N3yuenne
4.3.15 MarHUTHOTO 11O KATYIIKH C TOKOM.

HccnenoBanue ,Z[CI>’ICTBI/IH IIOCTOAHHOI'O




MarHuTa Ha pamKy ¢ TokoM. MccnenoBanue

SIBJICHUA BHGKTPOMaFHHTHOﬁ UHAYKIUA

KOJIEBAHWA 11 BOJIHBI

5.1

#HH#HParH#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

KonebarenpHass cucrema. CBOOOIHBIE
koneOanusa. ['apMoHHMueckue KoseOaHus.
Ilepuon, wactora, ammumtyna u (asa

KoJIeOaHui

[IpyxuHHBI MasTHUK. MaTtemMaTnyeckuit

MasATHHUK

VYpaBHEeHHE TapMOHHMYECKHX KOJeOaHHi.
Kunematnueckoe 51 JIUHAMHUYECKOE

OIMCaHME KOJIeOaTEILHOIO JABUMKCHUA

[IpeBpamenue SHEpPruu pu
FapMOHUYECKUX KOJIEOaHMSIX. CBs3p
aAMIUTATYbI KOJICOaHUui HCXOIHOU
BEJTMYMHBI C aMIUTUTyJaMHu KoyieOaHuil e

CKOPOCTH U YCKOPEHUS

Konebarensusiit  koHTYp. CB0OOAHBIE
AEKTPOMArHUTHBIE KoseOaHus B
UACATBHOM  KOJICOATEJIBHOM  KOHTYpE.
Ananorust MeXAy MEXaHMYECKUMU U
AIEKTPOMAarHUTHBIMU KOJICOaHUSAMHU.

®opmyia Tomcona

5.1.6

3aKkoH COXPAHCHUA DHCPIrUuu B HUACAJIBHOM

KoJIe0aTeIbHOM KOHTYpPC

BriHy)X/IeHHBIE MEXaHHUECKUE KOJIcOaHMs.
Pe3onanc. Pe3onanchas KpUBas.
Breinyxnennsie 3JIEKTPOMATrHUTHBIC

KoeOauus.

Ilepemennbiii  Tok.  CuHycouJanbHbIN

IIEPEMEHHBIN TOK.

MomnocTb [IEPEMEHHOI0 TOKa.

AMHJ'II/ITYIIHOG )51 ﬂeﬁCTByIOIHee 3HA4YCHUC




CHJIBI TOKa W HAIIPSIKCHUSA

5.1.10

Tpancdopmarop. [IponsBoacTBo, nepenaua
U NOTPEOJICHUE DIEKTPUYECKON SHEPrum.
DKOJIOTUYECKUE PUCKU MPU MPOU3BOJACTBE
INEKTPUYECKON  DHEPIHH. Kynsrypa
HUCIIOJIb30BaHUA QJICKTPOSHCPIUU B

HOBCEIHEBHOU KU3HU

5.1.11

Texuuyeckue ycTpoicTBa: ceiicmorpad,
ANEKTPUYECKUI 3BOHOK, JTUHUU

aJIeKTpoIiepeayd

5.1.12

[Ipaktnueckne paboTel. MccnemoBanue
3aBUCHMOCTH TE€pUOJa MaJbIX KoJieOaHMit
rpy3a Ha HUTHU OT OJIMHBI HUTU W MACChI
rpy3a. MccienoBanue nepeMeHHOTO TOKa B
O M3 II0CICA0BATCIBHO COGI[I/IHéHHBIX

KOHJIEHCATOPa, KaTyLIKH U pe3UcTopa

5.2

#HH#HParH#MEX AHNYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

MexaHnyeckue BOJIHBI, YCIIOBHS
pacnpoctpanenusa. Ilepuon.  Ckopoctb
pacrpocTpaHeHHss W JUIMHA  BOJIHBIL.

[Tonepeunslie U MPOOJILHBIE BOITHBI

5.2.2

###Par#t# Nntepdepenuus u nudpakuus

MCXaHHNYCCKHUX BOJIH

523

3Byk. CkopocTh 3ByKa. ['pOMKOCTB 3ByKa.

BeicoTa Tona. Tem0Op 3ByKa

524

DNEeKTPOMarHuTHbIE  BOJHBL. Y CJIOBUS
W3JIY4eHHUs]  AJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuentanus BektopoB E, B u v

B AJIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

5.2.5

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpakeHHUe, MPEIIOMJICHUE, MOJIpU3aIus,
mudpakuusi, wuHTepdepenuus. CkopocTb

QJICKTPOMArdHuTHBIX BOJIH

5.2.6

IIIkama 3JIEKTPOMArHUTHBIX BOJIH.

HpI/IMCHCHI/Ie QJICKTPOMArHuTHBIX BOJIH B




TEXHUKE U OBITY

5.2.7

[IpyuHUMIIBI PAagMOCBSI3U U TEJIEBHUICHUS.
Pannonokanus. DNeKTpOMarHUTHOE

3arpsi3HEHHE OKPY)KAIOIIEeH CpeIbl

5.2.8

TexHuueckue yCTpPONCTBA: MY3bIKAJIBHbBIC
UHCTPYMEHTHI, YJIBTPa3ByKOBast
IUAarHOCTHKa B TEXHUKE M MEIMIUHE,
pagap,  panMONPUEMHHUK,  TEJIEBU30D,

anTeHHa, Tenedon, CBU-meun

5.3

#H#HPar#H#H#OIITUKA

5.3.1

[IpssMosIMHETHOE PacHIpOCTPAHEHUE CBETa

B OJIHOPOJIHOM cpexe. Jlyu cBeta

5.3.2

Otpaxenue cBeTa. 3aKOHBl OTPaKEHUS
ceTa. [loctpoeHne M300pakeHHit B IIOCKOM

3epKae

5.33

HpCJIOMJICI-H/IC cBeTa. 3aKOHBI TMPpCIIOMJICHUA
CBCTa. AOCOIIOTHEIH IIOKa3aTcCJIib

IIPECIOMIICHUSA

534

[Tonmoe BHYTpPEHHEE OTpaXKEeHHE.
[IpenenbHBIA yrosl MOJHOIO BHYTPEHHETO

OTpAKEHUS

5.35

Hucriepcust  cBera. CIOXHBIH — cocTaB

ocnoro cBera. Llpet

5.3.6

Cobwuparonie ¥ pacceuBarOIUe JIMH3BI.
Tonkass nuH3a. DOKYCHOE pACCTOSHHE W
oInTHYeCKas cula  TOHKOHM  JIMH3BIL
[TocTpoenne n300pakeHU B COOMPArOIITUX
W paccewBapmMX JuH3aX. Dopmyma
TOHKOM JHWH3BL. YBEIMYCHHE, IaBacMoOe

JIAH30U

5.3.7

[Ipenenbl NpUMEHMMOCTH I€OMETPUIECKOU

OIITUKH

5.3.8

Wntepdepentmst  cBera.  KorepeHtHbie

HCTOYHUKH. VYcnoBus Ha6J'IIO,Z[CHI/I$[




MaKCUMYyMOB u MUHHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTUHE OT JABYX

CI/IH(l)a?;HBIX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakmus ~ cBeta.  JudpakmuonHas

peméTka. YcinoBue HaOMIOAEHUS TIABHBIX

5.3.9 MaKCUMYMOB npu MaJeHUU
MOHOXpPOMaTHYECKOTO cBeTa Ha
TUGPAKIUOHHYIO PEHIETKY
5.3.10 [Tonsipuzanus ceera
TexHuueckne yCTpOWCTBAa: OYKH, JIYIa,
¢doToanmnapar, NPOEKUUOHHBIA ammapar,
5.3.11 MHKPOCKOII, TEJIECKOTI, BOJIOKOHHAs
OTNTHKA, TudpaKInOHHAS peméTka,
TIOJISIPOU T
IIpakTuueckue paboThI. N3mepenne
s31o nokasatens npenomieHus. VccnenoBanue

CBOWCTB  HM300pakeHMH B  JIMH3aX.

Habmronenue aucnepcun cBera

RJIEMEHTBI CIIELIUAJIBHOM TEOPMM OTHOCUTEJIbHOCTH

6.1

I'pannuBl IPUMEHUMOCTH  KJIACCUYECKOU
MEXaHHUKH. [TocTynatel TEOpPUHU
OTHOCHTEJIBHOCTH: MHBapUAHTHOCTH
MOAYJSl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIUIT OTHOCUTEIBLHOCTH DUHIIITEIHA

6.2

OTHOCUTEIIBHOCTD OIHOBPCMCHHOCTH.
3aMeIUI€HI/Ie BPpEMCHU U  COKpAlICHHC

JUINHBI

6.3

DHEprus U UMITYJIbC CBOOOTHON YaCTHIIBI

6.4

CBs3p Macchl C DHEPrUed U MMITYJIBCOM
CBOOOJIHOM 4YacTHIIBl. DHEPrus TIOKOs

CcBOOOIHOM 4aCTHIIBI

KBAHTOBAS ®U3UKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOU OIITUKU

7.1.1

®otonbl. Popmyna Ilnanka cBs3u sHEprun




dboToHa C ero YacTtoTol. ODHEprusi u

UMITYJbC (GOTOHA

OtkpeiTHEe U uccienoBanue Gorodddexra.
Omeitet A CroneroBa.  3aKoHBI

dotorddekra

YpaBHeHue OHHIITENHA st

dhoTtoaddekra. «Kpacnas TpaHUIa

dhoToarddekra

7.1.4

Hasnenue cBeta. OnpiTel [1.H. JIeGenena

7.1.5

XUMHUYECKOE NE€HMCTBUE CBETA

7.1.6

TexHuueckne ycTpolcTBa: (OTOIIEMEHT,
¢doronaTuuk, COJTHEYHast Oarapes,

CBETOOHNO

7.2

CTPOEHME ATOMA

7.2.1

Mopens atoma TomcoHa. OTBITE
Pesepdopna o uccienoBaHUIO CTPOCHUS

atoma. [Imanerapnas Mojenbp aToma

7.2.2

[Toctynatet bopa. Nznyuyenne "
MOTJIOEeHHEe  (OTOHOB TIPH  TEPEX0je
aToMa C OJHOIO YpOBHS DJHEPrUHM Ha
npyroi. Bunel ciektpoB. CekTp ypoBHEH

JHEPruM aToMa BOJIOPOAA

7.2.3

BomnHoBrle cBoiicTBa 4dacTull. BoOJHBI 1e
bponns. KopnyckynsipHo-BoaHOBOM
nyanmu3M. Jludpakius IJIEKTPOHOB Ha

Kpucrajuiax

7.2.4

CrioHTaHHOE H BBIHY>XACHHOC H3JIYUCHUC.

YeTpoiicTBO ¥ TpUHITUT pabOTHI J1a3epa

7.2.5

TexHuyeckne yCTpPOMCTBA: CHEKTPalbHbIN
aHaJIU3 (CIIEKTPOCKOI), JIa3ep, KBAHTOBBIM

KOMITBIOTEP

7.2.6

[lpaktuyeckne  pabotel.  HabGmionenue

JIMHEYaToro CIICKTpa

7.3

ATOMHOE A1PO




7.3.1

Meroasl HaOMOAECHUS W  PETUCTPALUH

OJICMCHTAPHBIX YaCTUI]

7.3.2

OTkpeITHE  PaAMOAKTUBHOCTH.  OIBITHI
Pesepdopma mo ompenmenenuto cocraBa
panuoakTuBHOro  m3nmyueHus. (CBoiicTBa
anb(a-, 0eTa-, raMMa-m3TydeHus. Brusaue

PaaAOaKTUBHOCTH HaA JKUBBIC OPraHU3MbI

7.3.3

OTtkpeITHE [IpOTOHA | HEUTpOHA.
Hyxnonnass moxens siapa [eiizenbepra —
NBanenko. 3apsan sgapa. MaccoBoe 4HCIO

sapa. M3oTomsl

7.3.4

Anwa-pacna. DIIeKTPOHHBIN u
MO3UTPOHHBIA  Oera-pacnan.  ['amma-
U3ITy4YeHUE. 3aKOH  paJAMOaKTHUBHOIO

pacnania

7.3.5

3Hepr1/151 CBA3HU HYKJIOHOB B AApe.

Snepubie cuibl. JleekT Macchl spa

7.3.6

Snepuble peakiuu. JleneHue U CUHTE3

sanep

7.3.7

AnepHsiii peaxTop. TepmosinepHbIit
cunre3. [IpoGnembl U  MEPCHEKTUBBI
SIEPHOW  DHEPIreTUKH.  DKOJOrMYeCKHe

ACIIEKTHI SIIEPHOU SHEPIeTUKHU

7.3.8

OnemeHTapHble  yacTHLBl.  OTKpbITHE
IIO3UTPOHA. @yHIaMEeHTaJIbHbIE

B3aUMOJEHUCTBUA

7.3.9

TexHuueckue  yCTpOMCTBA:  TO3UMETD,
KaMmepa BuibcoHa, sIepHBI  peakTop,

atoMHas OoMOa

7.3.10

Ilpaktuyeckue pabGotel. HccnenoBanue
TPEKOB YacTHIL (o TOTOBBIM

dororpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro Heba. Co3Be3nus, spKue




3BE31IBI, INTAHETHI, UX BUAUMOE JIBIDKCHUE

8.2

Conneunas cucrtema. IlmaHeTsl 3emMHOMI
CPYIIIBL. [InaneTpl-ruranTel ©U = HX
CIIyTHHMKH, KapJIMKOBBIC IUIaHETHL. Maible

tena COHEYHOM CUCTEMBI

8.3

Connue, d¢ortochepa u  atmocdepa.

ConHeyHast aKTUBHOCTh

8.4

Hctounuk sHeprun CoJiHIIA U 3BE3NT

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTh, PajNyC, TeMIIEpaTypa,
ux B3aMMOCBSI3b. Hunarpamma
«CTIEKTPAJBHBI  KIacC — CBETHUMOCTDBY.
3BE3AbI  TJIABHOM  IIOCIICIOBATCILHOCTH.
3aBHCHMOCTh «Macca — CBETHUMOCTBY» IS

3BE3]1 IVIaBHOM IOCJIEI0BATEILHOCTH

8.6

#H##Par###BHyTpeHHee  CTpoeHHE  3BE3N.
CoBpemeHHbIE Npe/ICTaBICHUS 0
npoucxoxaeHnu u sosmouuu CosHIa |

3BE31. DTanbl )KU3HU 3BE3]T

8.7

Mneunsii  Ilyte — Hama ['amakTuka.
CrnupainbHas cTpykrypa  l'anmaktukwy,
pacupenenenue 3BE31, Tra3a W IIbUIH.
[lonoxxenne u pgBuwxenne ConHoa B
lamaktuke. Ilnockas u  cdepudeckas

HOACUCTEMEI | aJlTakTUKU

8.8

Tuner ramaktuk. PagworamakTmku H

KBa3apbl. YEpHBIE ABIPHI B Apax rajJlakTHK

8.9

Bcenennas.  Pacmiupenue  BceneHHOM.
3akon XaO06ma. Pasz0Oeranme TrajakTuK.
Bospact u pamuyc Bcenennoil, teopus
bonpmioro B3peiBa. Mogens  «ropsiueit

Bcenennoi». PennkroBoe n3nydeHue

8.10

Macmirabnass  cTpyktypa  BceneHHoi.
Meraranaktuka. HepeméHnabie npoGiieMsl

ACTPOHOMUU




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

» ®usuka, 10 kmacc/ Mskumes ['.4., Byxosues b.b., Corckuit H.H. mox penaxiueit
IMapdenTreBoit H.A., AkunonepHoe obmmectBo «M3natensctBo «IIpocBemenues

» ®usuka, 11 kmacc/ Mskumes ['.4., byxosnes b.b., Corckuit H.H. mon penakuueit

IMapdenTreBoit H.A., AkunonepHoe o6mmectBo «M3natensctBo «IIpocBemenues

METOIUYECKHUE MATEPUAJIBI JIUIAA YYUTEJIA

®usuka. 10-11 xnace. [Toypounsie pazpaborku k YMK I'.I. Msxumesa, M.A. IlerpoBoii.
orocC

ek Hatanus CepreeBna

®usuka. 10-11 kmacc. OnopHbIe KOHCTIEKTHI U Pa3HOYPOBHEBBIE 3a/TaHUS

Mapon EBrennii AbpamoBu4

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Bu6nuoreka LIOK, POIII
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