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MHNOACHUTEJBHASA 3AIINCKA
IIporpamma mo ¢usuke 0a30BOro ypoBHS Ha YpPOBHE CpeAHEro ooumiero oOpa3oBaHuUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHM W TpeOOBaHMI K pe3yabTaraM OCBOCHHS OCHOBHOMU
oOpasoBarenbHOU Mporpammel, npeacTaBieHHbIX B PI'OC COO, a Taxke ¢ yuéroM denepaibHOM
paboueii mporpaMmbl BOCIIUTAaHUS W KOHUENIMHU IpernoAaBanust ydyeObHoro npeamera «dusuka» B
oOpa3oBaTenbHbIX  opraHm3anusx  Poccuiickoir  @exnepanuu, peaju3ylOUMX  OCHOBHBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

Copgepxanue nporpaMMmbl Mo (U3MKE HAmpaBiIeHO Ha (OPMUPOBAHHE E€CTECTBEHHO-HAYYHOU
KapTUHBI Mupa obyudaromuxcs 10—11 kmaccoB mpu oOydeHun ux (pusmke Ha 0a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-JIESITEILHOCTHOTO noaxo/a. [Iporpamma o ¢usmke cooTBETCTBYET TPEOOBAHUSIM
OI'OC COO K mniIaHUpPYEMbIM JIMYHOCTHBIM, IMPEAMETHBIM M METalpPEeIMETHBIM pE3yJbTaTaM
o0ydeHHs, a TaKKe yYUTHIBAET HEOOXOIHMMOCTh peall3allMi MEXIPEIMETHBIX CBsI3el (U3UKU C
€CTECTBEHHO-HAYYHBIMU Y4€OHBIMH IIpeaMeTamMu. B Hell onpenenstoTcs OCHOBHBIC e U3yUYSHHS
(GU3MKM HAa YpOBHE CPEIHEr0 00IIero oOpa3oBaHMs, TUIAHHUPYEMBIE PE3yIbTaThl OCBOCHHS Kypca
(U3UKU: TUYHOCTHBIE, METANPEIMETHBIE, TPeIMETHBIC (Ha 06a30BOM YPOBHE).

[Tporpamma 1o (pu3mMKe BKIIOYAECT:

e [UJIAaHUPYEMbIE PE3yJbTaTbl OCBOEHUS Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM YHUCIE
IpeIMETHBIC PE3yIbTAThI MO r0JIaM O0yUYEHUS;

e cozaepxaHue yueOHOro npeamera «Pu3nkay 1o rojgaM o0yueHusl.

O®u3rka Kak Hayka O HamOojee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyMas B KAayecTBE y4eOHOTrO
IpeIMeTa B ILKOJE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HAaHUN 00 OKpY)KalOIEM MHUpE.
HIkonbHBINA Kype PU3UKK — CHCTEMO0OPa3yIONIUi TSl €CTECTBEHHO-HAYYHBIX y4EOHBIX MPEIMETOB,
MOCKONIBKY (PU3UYECKHE 3aKOHBI JIEKAaT B OCHOBE IMPOIIECCOB M SIBICHUN, M3Y4aeMbIX XHMHUEH,
Ouonorueii, ¢puznueckoil reorpadueid u actpoHomuei. Vcmnonp3zoBaHue U aKTUBHOE NMpPUMEHEHUE
(¢u3NYEeCKUX 3HAHUM ONpeeseT XapaKTep W pa3BUTHE pa3HOOOPa3HBIX TEXHOJIOIMH B cdepe
HHEPreTHKHU, TPAHCIOPTa, OCBOCHHUS KOCMOCA, IOJIyYEHUS HOBBIX MaTepUaloB C 3aJaHHBIMU
cBoiicTBaMH U Ipyrux. M3ydyenue pU3uKu BHOCUT OCHOBHOM BKJIaJ B ()OPMHUPOBAHUE €CTECTBEHHO-
HaY4YHOH KapTUHBI MHpa oOydarommuxcs, B (GOPMHUPOBAHHE YMEHHM NPUMEHATh HAYYHBIH METOJ
MO3HAHUS MPU BHINOJIHEHUN UM YYEOHBIX UCCIIEI0BaHUM.

B ocHOBY kypca ¢u3uKu JUIsi YpOBHSI CpeAHEro oOIIero oOpa3oBaHUs TOJOXKEH P HICH,
KOTOpBIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUU C HEH Kypce SIBISETCS JOTUYECKH 3aBEPHIEHHBIM, OH
COJIEP’KUT MaTepHall U3 BCeX pas3AesioB (PU3MKH, BKIIIOYAET KAaK BONPOCHl KIACCHUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoesn eenepanuzayuu. B cOOTBETCTBUU C HEMl Marepuan Kypca (U3MKH OOBEAMHEH BOKPYT
¢usnueckux Teopuid. Benymmm B kypce aBisieTcss GOpMHpPOBAHUE MPEJICTABICHUNA O CTPYKTYPHBIX
YPOBHSIX MaT€pUH, BELLIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanuszanus mnpeanosnaraeT HCIOIb30BaHHE TI'yMaHUTapHOIO
noTeHlrana QU3NYecKol HayKH, OCMBICIEHUE CBSI3M pa3BUTHSA (PU3UKHU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU U HKOJIOTHUECKUMHU MTPOOIEMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc QU3MKM mpesmnonaraeT 3HAKOMCTBO C HIMPOKHM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu  peanusyeTcsi TOCPEACTBOM  BBEACHHUS DJJEMEHTOB  COJAEpKaHMUS,
MNOCBALIEHHBIX JKOJIOTUYECKUM MpoOsieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C pPa3BUTHEM
TEXHUKU U TEXHOJIOTHH, a Takke 00CYXAEHUs MpoOJieM PalMOHAIBHOTO MPUPOAONOIL30BAHUS U
HKOJIOTMYECKOIl 0€30MacHOCTH.



CrepkHEBBIMH JIEMEHTaMU Kypca (PM3UKU HAa YPOBHE CPEAHEr0 00IIero o0pa3oBaHus SBISIOTCS
¢usuueckue Teopuu (popMupoBaHHE TNPEACTABICHUH O CTPYKType MOCTPOCHHS (PUIUUECKOM
TEOPHH, POJH (YHIAMEHTAIBHBIX 3aKOHOB M TPUHIMIIOB B COBPEMEHHBIX INPEACTABICHUSX O
IOpUPOJIe, I'PAaHULAX NPUMEHUMOCTH TEOPHUH, AJS ONUCAHMUSA €CTECTBEHHO-HAY4HbBIX SBICHUHA U
MIPOIIECCOB).

CHUCTeMHO-JIEITETLHOCTHBIN MOJIX0A B Kypce (U3MKH peanu3yercss MPekKIe BCEro 3a CuéT
OpraHu3allii SKCIEPUMEHTAILHON AedarenbHocTH oOywarommxcs. [lyis 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO HCIOJIb30BAaHUE CUCTEMbI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCHEPUMEHTOB U
JabopaTOpHBIX PabOT, KOTOphIE B IporpamMme Mo (QU3NKe OOBEIMHEHBI B OOIIUK CITHMCOK
YUYECHHUECKUX TPAKTHUECKUX palboT. BriieneHne B yka3zaHHOM NepedHe J1a0opaTOpHBIX padorT,
NPOBOJUMBIX JUISI KOHTPOJII W OLEHKH, OCYIIECTBISICTCS YYaCTHHKaMH 0Opa3oBaTEIbHOTO
npolecca UCXoasd M3 0COOEHHOCTEH IUIAHMPOBAaHUS M OCHalleHus KaOuHera ¢gusuku. [Ipu sTtom
o0ecrieynBaeTcsi OBJIAJCHHE OOYYAOLMMHCA YMEHMSIMU IPOBOAMTH KOCBEHHBIE H3MEPEHUH,
UCCIICIOBAaHHUS 3aBHCUMOCTEH (DU3MYECKUX BEIUYMH M TIOCTAHOBKY OIBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHME yaensercsl pelleHHI0 pacu€THBIX M KaueCTBEHHBIX 3ajxad. Ilpu stom ams
pacy€THBIX 3a7ay MPUOPUTETOM SIBISIOTCS 3alaud C SIBHO 3aJaHHOM (pu3Mueckoi MOJEIbIo,
MO3BOJISIOIINE PUMEHSTh W3YYEeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjeia Kypca,
TaK U MHTETPUPYS 3HAHUS U3 PA3HBIX pa3aesioB. s KaueCTBEHHBIX 3a7ad IPUOPUTETOM SIBISIOTCS
3aJlaHUs Ha OOBSICHEHHE NMPOTEKaHHs (PU3MUECKUX SBJICHUN M MPOLIECCOB B OKPY)KAIOLICH >KU3HHU,
Tpebytoliye BbiOopa GU3NUECKOM MOJIeNN AJIsl CUTYalluu IPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ tpeboarmsimu PI'OC COO k MarepuaibHO-TEXHUYECKOMY OOECIICUCHUIO
yaeOHoro mporecca 6a30BbIH ypOBEHb Kypca (U3HKH Ha yPOBHE CPEIHEro 00Iero oopazoBaHus
JOJDKEH U3ydaTbCsl B YCJIOBHUSAX HPEIMETHOro KaOuHeTa (U3MKM WIM B YCIOBHSX
MHTETPUPOBAHHOIO KaOWHETa MNpPEIMETOB €CTECTBEHHO-HAay4yHOro mnukia. B kaOunere ¢usuku
JOJDKHO OBITh HEO0OXOIMMOE J1abopaTOpHOE OOOpYJOBaHME JUIsl BBHIMOJHEHHS YKa3aHHBIX B
nporpaMMe 1o GU3NKe YYCHHYECKUX MPAKTHIECKUX padoT U IEMOHCTPAIIMOHHOE 000pYyIOBaHHE.

JleMoHCTpalMoHHOE 000pyAOBaHNE (POPMUPYETCSI B COOTBETCTBUH C MPUHIIUIIOM MUHUMAaIbHOU
JIOCTAaTOYHOCTU M 00ECTIeYNBAET MOCTAHOBKY MEPEUUCIEHHBIX B IPOrpaMMe MO (PU3HMKE KIHOYEBbIX
JNEeMOHCTpAIMid /ISl WCCIICAOBAHMSI HW3Yy4aeMbIX SIBJICHHH M TIPOILECCOB, SMIUPUYECKUX U
(dyHIaMEHTATFHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHIH.

JlaGopaTtopHOoe 00OpYAOBaHUE AJS YUYEHHUYECKUX MPaKTHUECKUX paboT ¢opMmHpyeTcss B BHJE
TEMAaTUYeCKMX KOMIUJIEKTOB U o0ecreuMBaeTcsi B pacuéTe OJHOTO KOMIUIEKTa Ha JIBYyX
oOyuaromuxcsi. Temaruueckue KOMILIEKTHI J1abOpaTOpHOro 0O0OpYHOBaHUS JOJKHBI  OBITH
MIOCTPOCHBI Ha KOMIUIEKCHOM HCIOJh30BAHUN AHAIOTOBBIX W IHM(POBBIX TPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LIENISIMU U3Y4YEHUs GUUKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:

e (opMupoBaHME HHTEpeca M CTPEMJICHUs OOYYarOUIMXCs K HAyYHOMY M3YYEHHIO MPHPOJIBL,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJACTaBIEHUI O HAYYHOM METOAE€ TO3HaHUS U  (QOpMHpPOBaHHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOIINM SIBIICHHSIM;

e (opMHUpOBaHME HAYyYHOTO MHPOBO33PEHHS KaK pe3yibTaTa HM3y4YeHHsS OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE yYMEHHH OOBSCHATH SBJICHUS C HCIOJIb30BAHHWEM (PU3MUECKUX 3HAHUH U
HAYYHBIX JOKa3aTeNIbCTB;



e (opmupoBaHue MpeaCTaBICHUI 0 POl GUUKH AJI PA3BUTHI APYTUX €CTECTBECHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHUH.

JlocTikeHne 3TUX Leiel 00ecrieunBaeTCsl pelieHHeM CIISAYIOMIMX 3a/1a4 B MPOLIECCe N3YUYeHUS
Kypca (GU3UKH Ha YPOBHE CPEHETO OOIIeTr0 0Opa30BaHuUs:

e npuoOpeTeHHEe CHCTEMBbl 3HaHMKA 00 OOMmHMX (U3NYECKHX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOPUSX, BKIIOYAsT MEXaHHUKY, MOJICKYJISIPHYIO (DU3UKY, dJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U
3JIEMEHTHI acTPODU3UKY;

e (opMupOBaHHE YMEHHMH NMPUMEHATh TEOPETUUYECKHE 3HAHMSA JUIsl OOBSICHEHUS (PU3NIECKUX
SBJICHUU B TIPUPOJIE U JUIsl IPUHATHUS MPAKTUYECKUX PEIICHUI B IOBCETHEBHOM KU3HU;

® OCBOCHHE CIIOCOOOB pEIICHHS PA3JIMYHBIX 33[a4 C SIBHO 33aJaHHON (M3NYECKON MOJEIbIO,
3a1a4, TMOAPa3yMEBAIOIIUX CAaMOCTOSTEIbHOE coO3/aHue (U3MUECKON MoJeIH, aJleKBaTHON
YCITIOBHSIM 33]1a4U;

e [oHUMaHMe (UINYECKUX OCHOB M NPUHLMUIIOB JACUCTBUS TEXHHUYECKHX YCTPOUCTB H
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS HAa OKPYKAIOIIYIO CPENY;

® OBJAJICHHE METOJAMHU CaMOCTOSITENILHOTO IUIAHUPOBAHUS U TPOBEACHUS (HUBMUECKUX
OKCIIEPUMEHTOB, aHAJIM3a MW HMHTEPIpEeTalud HHGOPMAIMH, OIPEICIICHUS] JIOCTOBEPHOCTH
MOJIy4EHHOTO Pe3ysIbTara;

® CO3/laHWE YCJIOBUH [UIA Pa3BUTUS YMEHUH MPOEKTHO-MCCIEIOBATEIBCKOW, TBOPYECKOM
JESITEIbHOCTH.

Ha u3ydenue ¢usuku (6a30Bblii ypOBEHB) Ha YPOBHE CpelHEro 0011ero o0pa3oBaHusi OTBOJUTCS
136 gacos: B 10 kiacce — 68 yacoB (2 yaca B Hezeni0), B 11 kmacce — 68 yacoB (2 yaca B HEJEINIO).

[Ipennaraemelii B mporpamme 1no (pu3uKe IepeueHb JabOpaTOPHBIX U IMPAKTUYECKUX padboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YUUTENb JENacT BHIOOp MPOBEACHUS 1a0OPATOPHBIX pabOT U OIBITOB
¢ Y4ETOM UHAMBHUAYAIBHBIX OCOOEHHOCTEH 00yYarouXCsl.

YuuteiBas KajeHaapHsiii yueonsrii rpadpuk MBOY Kpuopoxckoit COLI Ha 2025-2026 y4. rog
pabouas nporpamma it 10 kmacca cocraBieHa Ha 69 gacoB. Conepkanue paboueid mporpaMMbl
peanu3yeTcsi B IOJTHOM 00beMeE.

VYunreiBas kajneHaapHeid yaeOns1id rpaguxk MBOY Kpusopoxckoit COL Ha 2025-2026 yu. rox
pabouas nmporpamma Jutst 11 kimacca cocraBieHa Ha 66 4acoB. B ¢Bsi3u ¢ BHIXOJTHBIMU JHSIMU
11.05.2026r. 1 9.03.2026T pabouas mporpaMmMa COoKpaiieHa Ha 2 Jaca 3a CUeT yIIOTHCHUS TEM
"Onexrpoaunamuka”. Coaepxanue padodeil MporpaMMbl peanu3yercs B OJHOM 00beMe.



COJAEP)KAHUE OBbYYEHUA

10 KJIACC
Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUS
Ouznka — Hayka o mnpupone. Haydynble MeTonIbl TO3HaHMS OKpy’Karomero mupa. Poib

9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue GU3NIECKUX SBICHUH U nporieccoB. Hayunsie rumote3sl. @u3ndeckue 3aKOHBI
u Teopuu. [ paHUIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUS.

Porr m Mecro ¢usuku B (GOpMHUpPOBAHWM COBPEMEHHOW HAaydYHOW KapTUHBI MHpa, B
MPAKTUYECKOM JIESITETLHOCTH JIIOJICH.

Jlemoncmpayuu

AHanorosbie ¥ U(PPOBBIC U3MEPUTEIILHBIE PUOOPHI, KOMITBIOTEPHBIC TATYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHue. OTHOCUTEIBHOCTh MEXaHWYECKOro JBmkeHus. Cucrema oTcuéra.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpemHssi CKOPOCTh, MTrHOBEHHass CKOPOCTb) M YCKOpPEHUE
MaTepualbHOM TOYKH, MX MHPOEKIMH HA OCH CHUCTEMbl KoopAauHaT. CIOKEHHE NEepeMEIleHU U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOpPEHHOE MpsAMOJUHEHHOe nBMxkeHHe. [paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMELICHUS] MaTEPUAIbHON TOUYKU OT BPEMEHH.

CBobOonHoe nageHue. Y ckopeHrue cBOOOHOrO MaIeHus.

KpuBonuneriHoe nBuxeHue. J[BHKeHne MaTepUaIbHOW TOUKH 10 OKPYKHOCTH C OCTOSIHHOM T10
MOJYJIIO CKOPOCTBbIO. YTJIOBasi CKOPOCTb, JIUHEHHas CKopocTh. llepuoa m yactora oOpaleHus.
LleHTpoCTpEMUTENBHOE YCKOPEHHUE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE INPUMEHEHME: CIHUJIOMETpP, ABUKEHUE CHapsIOB,
LEIIHBIE U PEMEHHBIE NIEpeayn.

Jlemoncmpayuu
Mopenb cucTeMbl 0TCUETA, MILTIOCTPALIASI KHHEMAaTUYECKUX XapaKTEPUCTHUK JABUKECHUSI.
[TpeoOpazoBanre ABMKEHUI € UCTIOIH30BAHUEM MPOCTHIX MEXAHU3MOB.
[Tamenue Ten B BO3AYyXE U B pa3peKEHHOM IMPOCTPAHCTBE.
HabGmonenue nerkenus teaa, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.
W3mepenne yckopeHus CBOOOIHOTO MaACHHUS.
HamnpaBnenue cCkopocTH NMpu ABUKEHUU N0 OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi
N3ydenune HepaBHOMEPHOTO ABHKEHUS € LEJIbIO OMPEACIICHUS MTHOBEHHON CKOPOCTH.
HccnenoBanue COOTHOLIEHUS MEXAY NYTSIMHU, NPOHIEHHBIMH TEJIOM 3a IOCJIEI0BATEIbHbIE
paBHbIE IPOMEKYTKH BPEMEHHU MPU PABHOYCKOPEHHOM JBUKEHUU C HAYAJIbHOM CKOPOCThIO, paBHOU
HYIIIO.

N3yuenune ABMKEHUS MIApUKA B BI3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Teja, OPOIIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuxa

ITpunnun ortHocutenbHOcTH [amwited. Ilepswiii 3akoH HperoToHa. MHepuumaibHble CHCTEMBI
OTCU€TA.

Macca tena. Cuna. [TpuHuun cynepnosunuu cui. Bropoii 3akoH HproToHa a1 MaTepuanbHON
Touku. Tpernii 3akoH Hbl0TOHA [UIsl MAaTEpUANIBHBIX TOYEK.
3akoH BceMupHoro TaroreHus. Cuna tsoxectu. [lepast kocMuueckas CKOpOCTb.



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

Tpenune. Bunbl Tpenus (mokosi, ckoiabxeHusi, kauenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUSI CKOJNBXKEHHS M cuia TpeHus mnokos. Kospourmment tpenus. Cuna CONPOTHBICHUS PU
JBUKEHUHU Te€JIa B )KUIKOCTH WJIN rase.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHE aOCONIOTHO TBEPIOTO TeNa.

MoOMEHT cuiibl OTHOCUTEIBHO OCH BpauieHud. [lmeqo cuiibl. YClnoBusS paBHOBECUSA TBEPIOIO
Tena.

TexHuueckue ycTpocTBAa M INPAKTUYECKOE MPUMEHEHWE: NOJAIIMIIHUKHM, JBUYKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLIMH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIINX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrnosxeHue cuil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIiui.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U aJCHUU.

CpaBHeHuE CUJI TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

W3ydeHue ABM>XeHUs OpycKa M0 HAaKJIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTrOCTH, BO3HUKAIOLIUX B MPYKUHE U PE3UHOBOM 00paslie,
oT uX nedopManuu.

HccnenoBanue ycaoBuil paBHOBECUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAIICHUSI.

Tema 3. 3akonwvl coxpanenus 6 MexaHuke

Nmnynec MarepualibHOM TOUYKM (Tena), CUCTEMbl MaTepHUajbHBIX ToueK. Mmmynbc cuibl u
M3MEHEHNE UMIyJbca Tea. 3aKOH COXpaHEeHUs UMITylbca. PeakTUBHOE ABMXKEHUE.

Pabota cuibl. MOIIHOCTH CHITBL.

Kunernueckas sHeprust MaTepuaibHOW TOUKU. TeopemMa 00 U3MEHEHUH KUHETHYECKOM SHEPTHH.

[TorenunanbHass sHeprus. [loTeHManbHas >HEpPrus ynpyro JAePOPMUPOBAHHON MPYKHUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble M HENMOTEHUUalbHbIE CUIbl. CBs3b paOOThl HEMOTEHLUUAIBHBIX CHI C
W3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckne yCTpOMCTBA M INPAKTUYECKOE NPUMEHEHHE: BOJAOMET, KONEp, MpPYKUHHBIN
MHACTOJIET, JBUYKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABMKEHHE.

[Tepexox moTeHIMATBFHON SHEPTUM B KUHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydeHne abCOIIOTHO HEYNIPYTOro yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBA3M pabOThl CHIIBI ¢ U3MEHEHHUEM MEXaHMUYECKOH SHEpruu Tejla Ha IpuMepe
paCTsKEHUS PE3UHOBOIO KIyTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUUECKOU Meopuu



OcHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOH TEOPHUH M HX OIBITHOE OOOCHOBAaHUE.
BpoynoBckoe npwxkenue. Auddysus. Xapakrep IBUKEHHUS U B3aUMOACUCTBHUS YaCTHIl BEIECTBA.
Mogenu cTpoeHHsI Ta30B, JKUAKOCTEH U TBEPIBIX Te U OOBSICHEHHWE CBOWCTB BEIIECTBA HA OCHOBE
3TUX Mozeneil. Macca u pa3mepsl Moiiekyil. KonnuectBo BewmectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens upeanbHoro rasza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KMHETHYECKONH TEOpUU
U/IeTBHOTO ra3za. AOCOIIOTHAS TEMIIEpaTypa Kak Mepa CpeaHel KHHETHUECKOW YHEPTUHU TETJIOBOTO
IBWKeHUs dactun raza. Illkama temmnepatyp KenbBuna. ['a30Bble 3aKkOHBI. YpaBHEHHE
MenneneeBa—Kianeiipona. 3akon JlanbToHa. M3ompoiiecchl B MACATBHOM ra3e € MOCTOSHHBIM
KOJIMYECTBOM BemlecTBa. ['paduueckoe mpeAcTaBIeHHE H3OMPOLECCOB: H30TepMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpoHCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbITH, T0KA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBa, (poTorpadui MOJIEKYN OpraHuYECKHX
COCIMHEHUM.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita ITepHa.

OnbIThI, TOKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs TPUPOY JABJIECHUS ra3a Ha CTEHKH COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchbl Bo3JyXxa B KJIACCHOW KOMHAaTe€ Ha OCHOBE M3MEpEHUN 00bEMa KOMHATBhI,
JIABJICHUS U TEMIIEpaTypbl BO3/lyXa B HEU.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMEeTpaMU COCTOSIHUSL Pa3peKEeHHOTro rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepMmoanHaMmuueckasi cuctema. BHyTpeHHSs SHEpTUus TEPMOAMHAMHYECKON CUCTEMBI U CIIOCOOBI
e€¢ n3menenus. KonuuectBo TemnoTsl M padboTa. BHYTpeHHss 3HEpPrus 0JHOATOMHOTO UAEaIbHOTO
ra3a. Buael Tenonepenaun: TEIIONPOBOAHOCT, KOHBEKLIUS, N3ITydEHHUE. Y IeTbHAas TEINIOEMKOCTD
BeniecTBa. KoianuecTBo TEMaoTh npu Temionepeaaye.

[Tonsitue 00 ammabatHoMm mporecce. [lepBriii 3akoH TepMmoauHaMuku. [IpuMeHeHune mepBoro
3aKOHA TEPMOJMHAMHUKH K H3ompolieccaM. I padudeckas uHTepIpeTaius padoThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTuMoCTh MpoLEeCCOB B PUPOJIE.

TeroBble MamuHbl. [IpuHUMOBL AelcTBUSA TemoBbIX MamiuH. [IpeoOpasoBaHusi sHepruu B
TerioBbIX MamuHax. Koadduuuent noneznoro neiicteus TemioBo Mammubl. [ukn Kapho u ero
KO3(DPUILIMEHT MMOJIE3HOTO ACUCTBUS. DKOJIOTHUECKUE MPOOIIEMBbI TETIIOIHEPT€TUKH.

TexHu4eckue ycTpoicTBa M MPAKTUUECKOE NMPUMEHEHUE: JABUTaTellb BHYTPEHHETO CrOpaHMS,
OBITOBOW XOJOUIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

V3MmeHeHre BHYTPEHHEW SHEPruu Teja MpPHU COBEPIICHUU PadOThI: BBUIET MPOOKU M3 OYTHUIKH
MoJ JEHCTBHEM CXKaTOro BO3JyXa, HarpeBaHwe d(upa B JATyHHOH TpyOke MyTEM TpEeHUs
(BuIEOIEMOHCTpAITHS ).

M3meHeHne BHYTpeHHEH sHepruu (TeMieparypbl) Teja pu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYITHBIM OTHUBOM).

Mopnenu mapoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHUs, PEAKTHBHOTO JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol



N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanue u koHaeHcarus. Mcnapenue u kureHue. AOCONIOTHAsE W OTHOCHTEIbHAS
BJIQXKHOCTh BO3Ayxa. HacelmeHHBbIH map. YiaenpHas TeIuioTa mapooOpa3oBaHus. 3aBHCHUMOCThb
TEMIIepaTypbl KUIIEHHS OT JaBJICHUS.

Teépmoe Tteno. Kpucramnmdeckue u amopdHble Teina. AHHU30TPOIUS CBOUCTB KPHUCTAJUIOB.
Kunkue xpucramisl. CoBpeMeHHble Marepuanbl. [lmaBnenwe u Kpucraumzauus. Y AelbHas
TeruioTa miasieHus. Cyonumanus.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHu4yeckue yCTPOMCTBA M TNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U TCUXPOMETP,
KAJIOPUMETP, TEXHOJIOTUH TMTOJYYSHUSI COBPEMEHHBIX MaTEpHAJIOB, B TOM YKCIIE HAHOMATEPHAJIOB, U
HAaHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACBIILIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JTaBJICHUHU.

CniocoObl U3MepeHus BIKHOCTH.

Habnroienue HarpeBaHus U MJIaBICHUS KPUCTAILIMYECKOTO BEIIeCTBA.

JleMOHCTpalus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepeHrie OTHOCUTENBHON BIIaKHOCTH BO3yXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

DneKkTpu3anus Tel. DNEKTpUUecKui 3apsn. JBa Buaa snekTpuueckux 3apsiioB. [IpoBomHukH,
JUAJIEKTPUKU U MTOJIYIPOBOJIHUKHU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsia.

B3aumopeiictBue 3apanoB. 3akoH Kynona. TodeuHbIN 3JIEKTPUUECKUH 3apsl. DJIEKTPUUYECKOE
nosie. Hampsik€HHOCTH 3JEKTPUYECKOTO ToJisA. [IpHHIMN Cynepro3uiiuy 3JIEKTPUUECKUX TOJICH.
Jluanu HanpsSKEHHOCTH SJIEKTPUUYECKOTO TTOJIS.

Pabora cun snexrpocratudeckoro nomus. [lorenmnuan. Pasnocts morennuanos. [IpoBoguuku u
JIUAIEKTPUKU B 3JIEKTPOCTATHUECKOM M0JI€. JusnekTpuyeckas NpoOHUIIaEMOCTb.

OnektpoéMkocTb. KoHmeHncartop. OIeKTpOEMKOCTh IUIOCKOTO  KOHJEHCATOpa. JHEprus
3apsKEHHOTO KOHJIEHCATOPA.

TexHuueckue yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHUE: DSJIEKTPOCKON, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKasl 3alluTa, 3a3eMJICHHE JJIEKTPONpPUOOpPOB, KOHACHCATOp, KOMHPOBAIBHBII
anmapar, CTpyUHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolcTBO U IPUHLUIL AEUCTBUS DJIEKTPOMETPA.

B3auMopeiicTBue Ha’IEKTPU30BAHHBIX TEJl.

DJIEKTPUYECKOE MOJIE 3aPSKEHHBIX TE.

[TpOoBOTHUKY B AIEKTPOCTATUYECKOM TIOJIE.

DINeKTpocTaTUYeCcKas 3allluTa.

JM5NeKTpUKHU B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTh DJIEKTPOEMKOCTH TUIOCKOTO KOHJEHCAaTOpa OT TUIONIAAM TIJIACTHH, PACCTOSTHUS
MEXIy HUMH B TUAJIEKTPUICCKON TTPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne 3meKTpoEMKOCTH KOHIEHCATOPA.



Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DNEKTPUUYECKUI TOK. YCJIOBHUS CYIIECTBOBAaHUS 3JIEKTpUuueckoro Toka. Mcrounnku toka. Cuna
ToKa. [loCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma 15 yyacTka LernH.

DJIEKTPUYECKOE COINPOTHUBIICHUE. Y AEIBHOE CONpOTHBIEHHE BewiecTBa. llocinenoBarenbHoe,
napajuieJIbHOE, CMEIIAHHOE COCIMHEHHE MPOBOIHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jxoyns—JIenna. MoOmHOCTb 371€KTPUUYECKOTO TOKa.

DJIEKTPOABUKYILAasl CUJla W BHYTPEHHEE CONPOTUBIECHUE HMCTOYHUKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) 2JIEKTpHUecKoi mernu. KopoTkoe 3aMbIKaHHeE.

DJIEKTpOHHAsI MPOBOJAUMOCTb TBEP/BIX METAJIOB. 3aBUCHUMOCTb COINPOTHUBJICHUS METANIOB OT
temriepaTypbl. CBEepXIIPOBOIUMOCTb.

DJIEKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TorynpoBonuuku. CoOCTBEHHAs U MPUMECHAsI IPOBOJAUMOCTH MOTYNPOBOIHUKOB. CBoiicTBa P—
n-nepexoja. [lonynpoBogHUKOBBIE TPUOOPHI.

DNEeKTpUYECKHI TOK B pPacTBOpax M pacijlaBax d3JIEKTPOJMTOB. DJIEKTPOIUTHYECKAsS
Juccoruanus. DIEKTPOIIN3.

OneKTpuueckuil TOoK B raszax. CaMOCTOSTENbHBIM M HECAMOCTOSTENbHBIA pa3psan. MoaHusl.
IIna3zma.

TexHu4yeckne ycTpoOMCTBA M MPAKTHYECKOE MPUMEHEHHE: aMIepMETpP, BOJIBTMETP, pPEeocTar,
UCTOYHUKMA TOKA, OJIIEKTPOHArpeBareibHble MPUOOPHI, DIEKTPOOCBETUTENbHbIE MPUOOPHI,
TEPMOMETP  COMPOTHBIICHUS,  BAKyyMHBIM  JUON,  TEPMHUCTOPbI U  (HOTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HaNPSHKEHUSL.

3aBUCUMOCTh  CONPOTUBIICHUS UWJIMHIPUYECKUX IPOBOAHUKOB OT JUIMHBI, ILJIOIIAJIU
MOTNIEPEYHOT0 CEYCHUS U MaTepHaa.

CwmenranHOe COeTMHEHUE TIPOBOTHUKOB.

[IpssiMoe wu3MepeHHne HSIEeKTPOABMXKYIIEH cuiibl. KOpoTkoe 3aMblKaHHE TalbBAHUYECKOTO
3JIEMEHTA U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHMOCTD COTIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTD 3JEKTPOJIUTOB.

HckpoBoli pa3psa v MPpOBOAUMOCTb BO3AyXa.

OaHOCTOPOHHSSI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3yuenune cMemaHHOTro COeIMHEHHS PE3UCTOPOB.

N3mepenne 3meKTpoABMKYIIEH CUIIbl MICTOYHUKA TOKA U €0 BHYTPEHHETO COIPOTUBIICHHUS.

Habmroienue snekrponusa.

MexnpeamMeTHblie CBSI3U

N3yuenne kypca ¢usukn 0a3oBoro ypoBHS B 10 Kiacce OCYIIECTBISIETCS C  y4ETOM
COJIepKATENbHBIX MEXIPEAMETHBIX CBS3€H C KypcaMu MaTeMaTuKH, OUOJIOTUH, XUMUH, Teorpadun
Y TEXHOJIOTHH.

Meocnpeomemnvie nonsamus, CBI3aHHBIC ¢ U3YYEHUEM METOJIOB HAYYHOTO TO3HAHUS: SIBICHHE,
Hay4HbIH (DaKT, TUMOTE3a, (PU3NUecKas BEIMYMHA, 3aKOH, TEOpHsi, HAOIIOJIEHHWEe, JKCIICPUMEHT,
MOJEIIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHne CUCTEMbl ypaBHEHUH, MuHeWHas QyHKuus, mapadomia, runepbona, ux
rpauki U CBOWCTBA, TPUTOHOMETPHYECKHE (YHKIIUU: CHHYC, KOCHHYC, TaHTEHC, KOTaHTEHC,



OCHOBHO€ TPHUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HX MPOEKUMU HA OCH KOOpAMHAT,
CJI0)KEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBM)KEHUE B )KUBOH npupoae, 1uddy3us, 0cMOcC, TEIIIOOOMEH KHUBBIX
OpraHu3MoOB (BHUJbI TEIUIONEPENauyH, TEIIOBOE PaBHOBECHE), DJEKTPUUECKHUE SIBICHUS B >KUBOMN
IPUPOJE.

Xumus: ITUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJISIPHAsi Macca, TeIUIOBBIE CBOWCTBA TBEPABIX TEJI, )KUJIKOCTEH U Ia30B, dJIEKTPUYECKHE CBOMCTBA
METAJIOB, AIEKTPOJUTUYECKAs TUCCOLMALNS, TAIbBAHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeusa: mpeoOpa3oBaHHME ABIKEHHH C HCIIOIB30BAaHHMEM MEXAaHH3MOB, Y4YET TpeHHsS B
TEXHMKE, IOAIIMIHUKY, WCIOIb30BAaHUE 3aKOHA COXPAHEHMsI HMIyJIbca B TEXHUKE (pakera,
BOJIOMET U ApYyTHUE), ABUTaTeIb BHYTPEHHETO CrOpaHusl, mapoBasi TypOuHa, ObITOBOM XOJIOAUIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUHU MOJYUYEHHUs] COBPEMEHHBIX MaTEPHAJIOB, B TOM YMCJIE HAHOMAaTEPHAIOB,
U HAHOTEXHOJIOTMH, 3JIEKTPOCTAaTHYECKasl 3allMTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB, KCEPOKC,
CTpYHHBIH TNPUHTEp, 3JIEKTpOHArpeBaTelibHblE MPUOOPBI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
rajabBaHUKa.

11 KJIACC

Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpoMacHUMHAA UHOYKUUA

[TocTostHHbIE MarHuThHl. B3auMopeiicTBME NMOCTOSHHBIX MAarHuToB. MarHutHoe mnoise. Bekrop
MarHuTHOM MHAYKUMH. [[pruHIMN cynepno3uuuyn MarHuTHBIX 1osiel. JIMHuM MarHuTHOM MHIYKLIMH.
KapTtuna nuHuii MAarHUTHOM MHIYKIIMH TOJISI TOCTOSIHHBIX MAarHUTOB.

MaruuTtHoe 1noJje IpoBoJHUKA ¢ TOKOM. KapThHa TMHUIA WHIYKIIMK MarHUTHOTO TOJISI ITTMHHOTO
MPSIMOTO TIPOBOJHUKA U 3aMKHYTOI'O KOJIBLEBOI'O MTPOBOJIHUKA, KATYIIKH ¢ TOKOM. OmnbIT JpcTeaa.
B3auMozeiicTBuE TPOBOJITHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cuna Jlopenna, e€ Moaynap M HampasiieHue. JIBUkeHue 3apsyKeHHOW YacTUIbl B OJTHOPOJHOM
MarHuTHOM noje. PaGora cunbl JlopeHnia.

SlBneHue  snmeKTpoMarHUTHOM  WMHAYKOuU. [loTOK  BeKTOpa  MAarHUTHOM  MHAYKLHH.
DNEeKTPOABMKYIIAsl CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON HHAyKuu dapanes.

BuxpeBoe anexkTpuueckoe 1moisie. ONEKTPOABMKYIIAs CHUJla MHAYKIMU B TPOBOJHUKE,
JBIKYIIEMCS TIOCTYNATEIbHO B OJTHOPOJJHOM MarHMTHOM I10JI€.

IIpaBuno Jlenna.

NHAyKTUBHOCTB. SIBI€HME CAMOMHIYKIIMHU. DJIEKTPOIBUKYILAS CHJIa CAMOMHTYKIUH.

OHeprus MarHUTHOTO TOJISl KaTYIIKHU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue  ycTpoWCTBa W MPAKTHUYECKOE TNPUMEHEHUE: IOCTOSHHbIE  MAarHUTHI,
AIIEKTPOMArHUThI, JJIEKTPOJIBUraTelNb, YCKOPUTEIHU dJIEMEHTAPHBIX YaCTULl, HHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE AIEKTPOHHOTO My4YKa MarHUTHBIM T1OJIEM.

JlvHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumopeiicTBue ABYyX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[ericrBue cuiibl JIopeHI1a Ha MOHBI JJIEKTPOJIUTA.

SIBieHue ANEKTPOMArHUTHOM UHIYKIIUH.



ITpaBuio Jlenua.

3aBUCUMOCTbD AJIEKTPOJABIKYIIEH CUIIbI MHAYKIIMU OT CKOPOCTH U3MEHEHHUSI MATHUTHOT'O MTOTOKA.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydyeHre MarHUTHOTO TOJISl KATYIIKU C TOKOM.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS AIEKTPOMATHUTHON MHAYKITUU.

Pa3pen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHumHbsle Kojaeoanus

Konebarenbnas cuctema. CBOOOAHBIE MeXaHMUECKUE KosiebaHus. ['apMoHUUecKkue KoieOaHus.
[lepuon, dwacrora, amrmutyna u (aza koneOanuid. [IpyXuHHBIH MasTHUK. MareMaTUYeCKUil
MasiTHUK. YpaBHEHHE TapMOHUYEeCKUX Kosiebanuil. [IpeBpalieHue sHepruu Mmpu rapMOHHYECKUX
KOJIeOaHUsIX.

Konebarenbuplii  koHTYp. CBOOOIHBIE O3JIEKTPOMArHUTHBIE KOJNEOAHUS B  HICATHLHOM
KOoeOaTeIbHOM — KOHTYype. AHAIOTHUS MEXKIy MEXaHHYeCKHMH U 3JCKTPOMArHUTHBIMU
konebanusiMu. @opmyna Tomcona. 3akoH COXpaHEHHUs SHEPrUU B HICAIBHOM KOJeOaTelbHOM
KOHTYpE.

[IpencraBiaenne o 3aTyxamImUX KoieOaHHWSX. BBIHYXIEHHbIE MEXaHHUYECKHE KOJICOaHMUS.
Pe3onaHnc. BeiHYXIEHHBIC 2JICKTPOMArHUTHBIC KOJICOAHNS.

[lepemennbiii Tok. CuHycOWIadbHBIA TMEpEeMEHHBIH TOK. MOIIHOCTh TEPEMEHHOr0 TOKa.
AMITTUTYIHOE U IEUCTBYIOIIEe 3HAUEHUE CHUIIbI TOKA U HAPSKEHHUSI.

Tpanchopmarop. IlpowsBoacTBo, rmepenada W MOTPEOJICHHE JIIEKTPUYCCKOW SHEPTHHU.
DKOJIOTUYECKHE PUCKU TPU TPOU3BOJACTBE AJeKTpodHepruu. KynbTypa HUCHIONB30BaHUS
AIEKTPOIHEPTHH B MOBCEAHEBHOMN KHU3HHU.

TexHUYeCcKHEe YCTPOICTBA M MPAKTUYECKOE NMPUMEHEHHUE: SJEKTPUYECKUN 3BOHOK, T'€HEpaTop
MEPEMEHHOTO TOKA, JIMHUM dJIEKTpOTiepe iay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoyieOaTeNbHON cHCTeMbl (NPYKUHHBIA WM MaTeMaTHYeCKUi
MasITHHK).

HabGmronenue 3aryxaromux KojgeOaHuid.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJIEOAHUH.

Habmtoienue pesonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuusiorpaMmsl (3aBUCUMOCTH CHITBI TOKA U HATIPSDKEHUS OT BPEMEHH ) JUTSI DJIEKTPOMArHUTHBIX
Kosie0aHuM.

Pe3onanc mnpu mociaeaoBaTeIbHOM COEAMHEHUU PE3UCTOpa, KATYIIKH WHIAYKTUBHOCTH U
KOH/JIEHCATOopa.

Moenb TUHUY DIIEKTPOIIepETaun.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

HccnenoBanue 3aBHCHUMOCTH TEpHOJa MalbIX KoJieOaHWI Ipy3a Ha HUTH OT AJUHBI HUTU H
Macchl rpys3a.

HccnenoBanmne mepeMEeHHOTO0 TOKa B IEMU M3 TOCIEIOBATEIIFHO COCTMHEHHBIX KOHACHCATOPA,
KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmMHbvle 60JIHbL



Mexanndeckue BOJHBI, YCIoBUsSI pacnpocTpanHeHud. [lepumoa. CkopocTh pacnpoCTpaHEHUsT U
JuTMHA BONHEL. [lomepednbie u mpoaoiabpHbIe BOMHBL MHTEphepeHnns u qudpakius MEeXaHUuIeCKIX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJIHBL. Y CIIOBUS M3JIyYEHHs] DJIEKTPOMATHUTHBIX BOJIH. B3aumnas
opueHranus BekTopoB E, B, V B snexkrpomaruutHoi BojiHe. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH:
OTpaKkeHHe,  HIpejloMiIeHue,  noisipu3anus, audpaxmus,  uHTepdepeHius.  CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTpoMarHUTHBIX BOJH. [IpuMeHeHre 31eKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIMIIBI paqnoCBA3U U TeleBuaeHus. Pannonokanusi.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAtOIIEH Cpeibl.

TexHudueckue yCTpPOHWCTBA M NPAKTUYECKOE IPUMEHEHHME: MY3bIKaJIbHbIE WHCTPYMEHTHI,
YIbTPa3ByKOBass JUAarHOCTHMKAa B TEXHUKE M MEIULMHE, pajap, pPaJluONpUEMHUK, TEIEBU30D,
anTenHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Koneo6:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habumronenune otpaxkeHus U IpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenne narepdepeHnny 1 Tuppakind MEXaHUYECKHX BOJIH.

3BYKOBOH PE30HAHC.

Habmtoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYAON M YaCTOTOM KOJIeOaHHIA.

HccnenoBanue CBONCTB 3JIEKTPOMATrHUTHBIX BOJH: OTPaK€HUE, MPEIOMIICHHE, MOJISpU3aLus,
mudpaknus, THTEpdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonanHeliHOE pacpoCTpaHEHHE CBETa B OJHOPOJHOM cpene. JIyu
cBeTa. ToyeyHbIl HCTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOoHbI OTpakeHus cBeta. [locTpoeHne n300paxxeHui B IIIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MpPENOMIIEHUSI cBeTa. AOCONIOTHBIN TMOKa3aTeib MPETOMIICHUS.
[TonHoe BHyTpeHHEe oTpaxkeHue. [IpenenbHblil yrojl MOJIHOr0 BHYTPEHHETO OTPAKEHHUS.

Jucnepcus cseta. CioxxHbIl cocTaB 6enoro ceera. LIBer.

Cobupatoiue U paccenBaroniue JuH3bl. ToHkas nuH3a. DOKycHOE paccTOsHUE U ONTHYECKas
cuna TOoHKOM nuH3bL [locTpoeHue wu300pakeHHII B COOMpAIONIMX W PACCEMBAIOIIMX JIMH3AX.
dopmyiia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. Untepdepenius cBera. KorepeHTHbIE MCTOUHUKHU. Y CIOBUSI HAOIIOICHUS
MaKCHMyMOB U MHUHHUMYMOB B MHTEPPEPEHIMOHHON KapTUHE OT JABYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

Hudpakmus ceera. [udpaxuuonHas pemérTka. YcinoBue HaOMIOACHHS TJIABHBIX MaKCUMYMOB
P TIJICHUM MOHOXPOMAaTHYECKOTO CBETa Ha JU(MPAKIIMOHHYIO PEIIETKY.

[Honsipuzanus ceera.

TexHuueckue yCTPOWCTBA W MPAKTUYECKOE MPHMEHEHHE: OuKH, Jymna, ¢oToanmnapar,
MIPOCKITMOHHBINA ammapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI ONTHKA, TU(PPAKIIMOHHAS PEIIETKA,
MOJISIPOU .

Llemoncmpayuu

[TpstmonuHEtHOE pacpocTpaHeHHne, OTPaKeHUE U MperoMiieHre cBeTa. OnTHYecKre MpruoopHI.

[TonHOE BHYTpeHHee oTpakeHrne. MoJienb CBETOBOIa.



HccnenoBanue CBOMCTB N300payKCHHM B JIMH3AX.

Mopenu MEUKpOCKOMa, TEIECKOIIA.

Habmionenue naTepdepeHnm cBera.

Hab6nronenue nqudpakuuu cBera.

Habmronenue nucnepcuu cBera.

[Toy4yeHue cnekTpa ¢ HOMOIIBIO MPU3MBI.

[Tomrydenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nosisipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue nokasaresns IpeJoMIIeHUs CTEKIIA.

HccnenoBanue CBOWCTB N300paKCHUH B JIMH3AX.

Habmronenue nucnepcuu cBera.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHUH OTHOCUTEIBLHOCTH

I'paHnunBl  IPUMEHUMOCTH  KJIACCUYECKOM MeXaHuku. Ilocrynarsl crenManbHONM Teopuu
OTHOCHUTEJIbHOCTH: WHBAPUAHTHOCTh MOJYJs CKOPOCTH CBETa B  BaKyyMe, [PUHIIUII
OTHOCHUTEJIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHHU U COKPAILEHUE JUIUHBI.

DHEprusi ¥ UMITYJIbC PEISITUBUCTCKOMN YaCTHUIIBI.

CBs13b MacChl ¢ YHEPTUEH U UMITYIILCOM PEISTUBUCTCKOMN YaCTUIIBI. DHEPTHS TOKOSI.

Pazgen 7. KBantoBasi pusuka

Tema 1. Dnemenmol KGAHMOBOU ONMUKU

@®otonbl. Popmyna [lnanka cBs3u sHeprum (OTOHA C €ro YacTOTOH. DHEPrusi U HMMITYIbC
doToHa.

OtkpeiTue u uccinenoanue Gorodpdexra. Onbitel A. I'. CtoneroBa. 3akoHbl doTorddekra.
Ypasuenue Diinmreitna g porosddexra. «Kpacnas rpanuna» Gporosaddexra.

Hasnenue ceera. Onbith [1. H. JleGenena.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHuueckue yCTpOWCTBA H TMPAKTHUECKOE TpUMEHeHue: (oTosnemMeHT, (OoTomaTUHK,
coNHe4Has OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®doTor(hPeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo GpoToad¢exra.

Cseroguog.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmnbiTel Pesepdopaa o paccesnuro o -uactuil. [InanerapHas Moaens
atoma. [loctynatel bopa. U3nyuenue u mornomenue (OTOHOB MpU MEpexoje aToMa C OJHOTO
YPOBHsI 3HEpruu Ha Apyro. Buael ciekTpoB. CIIEKTp ypOBHEW SHEPTHH aTOMa BOJOPOJA.

BosHoBbIE cBoiicTBa yacTull. BonHbl ae bpoitnsa. KopnyckynsipHO-BOTHOBOW JTyaau3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JTyYeHHE.

TexHu4eckue yCTpoUCTBa U MPAKTUUECKOE MPUMEHEHHE: CIIEKTPATIbHBIN aHaIu3 (CIIEKTPOCKOIT),
Ja3ep, KBaHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

OrnpezenieHne JIMHBI BOJIHBI Jlazepa.

Hab6nronenne nuHENYaThIX CIIEKTPOB H3TyIEHUSI.



Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Habntonenue nuneiyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCIIEPUMEHTHI, JTOKa3bIBAKOLIUE CIIOKHOCTh CTpoeHUs fAnapa. OTKphITHE PaguOAKTUBHOCTH.
OmnbiTel Pesepdopna mo ompenenceHuio COCTaBa paJMOaKTHBHOTrO u3inydeHus. CBoiictBa anbda-,
Oera-, raMMa-u3i1ydeHus. BinsHue panoakTUBHOCTU Ha JKHUBBIE OPTaHU3MBI.

OtkpbeiTHE TIpOTOHAa M HelTpoHa. HykmonHas monens sigapa [eizenOepra—lBanenko. 3apsn
anpa. MaccoBoe uucino sigpa. M30Tomnsl.

Anbda-pacniaa. ONEKTPOHHBIA M TO3UTPOHHBIA OeTa-pacnan. ['amma-usznmyuyenue. 3aKoH
PaaMOAaKTUBHOIO pacnaja.

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

S nepusle peakuuu. [lenenue u CUHTE3 SAED.

SAnepubiii peakrop. Tepmosiaepubiii cunTe3. [IpoOaeMbl U MEPCHEKTUBBI SIEPHON SHEPTETHKH.
OKOJIOTUYECKHE ACTIEKTHI SIIEPHONU SHEPTETUKHU.

DneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTo/1p1 HAOIFOIEHUS M PETHCTPAIMH SJIEMEHTAPHBIX YACTHII.

OyHaMeHTaIbHBIE B3auMoAecTBUs. EqMHCTBO (hu3nyeckoil KapTHHBI MHpa.

TexHuueckue yCTpOHCTBa U NPAKTHUUECKOE IMPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
SICPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HccnenoBanue TpekoB vacTuil (1o roToBeIM oTorpadusim).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Oransl pa3BUTHA acTpoHOMHUH. [TpuKiIagHOEe 1 MUPOBO33pEHUYECKOE 3HAUCHHE aCTPOHOMHUH.

Bun 3Bé€3anoro Heba. Co3Be3ausi, apkue 3BE3/bl, IIIAHETHI, UX BUJUMOE ABU)KECHHUE.

Conneunas cucrema.

Connue. ConneuHnas akTuBHOCTh. Mcrounuk sHeprun CosHUA M 3BE31. 3BE3MbI, UX OCHOBHBIC
XapaKTepuCTUKU. JluarpamMma «CHEKTpaJbHBIM KjIacCc — CBETUMOCTb». 3BE3Ibl TJIaBHOM
MOCNIEZIOBATEIbHOCTU.  3aBUCUMOCTh ~ «Macca —  CBETHMMOCTb» ISl 3BE3A  IJIaBHOMU
NoCJIeI0BaTeNbHOCTH. BHyTpeHHee cTpoeHMe 3BE34. COBpPEMEHHBIE IPEACTABICHUS O
IIPOUCXOXKACHNN U 3Botonnu CoslHIA U 3BE311. DTalbl XKU3HU 3BE3 L.

Mneunsiii [Tyt — nama 'anaktuxa. [Tonoxkenue u nBwxkenue Connia B ['amaktuke. Tumbl
rajiakTuk. PajmoranakTiuky u kBazapel. YEpHbIE ABIPHI B SApPaX ralakTHK.

Bcenennas. Pacummpenne Beenennoit. 3akon Xa06usa. Paz6eranue ranakruk. Teopust bonbiioro
B3pbIBa. PenukroBoe n3iryueHue.

Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmionenuss HeBOOPY)KEHHBIM TJ1a30M C HCIOJB30BAHUEM KOMIBIOTEPHBIX NMPHIIOKEHUH IS
orpezieNieHus] TOJOKEeHUSI HEOeCHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3HS
CeBepHOro noiaymapus 1 ipKue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O0o0maroniee NOBTOpeHUE



Ponbs ¢u3uku u acTpOHOMHUU B DKOHOMHYECKOM, TEXHOJOTHMYECKOU, COIMATIbHOW M ATUYECKON
cdepax IeATeNTbHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH M aCTPOHOMHUHU B COBPEMEHHOH Hay4HOIl
KapTUHE MHUpa, poyib (U3MYecKol Teopud B (HOPMUPOBAHMM TPEACTABICHUH O (U3NIECKOMH
KapTUHE MUpPA, MECTO (PM3MUECKON KapTHUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJCTABICHUIN O IPUPOJIE.

MesxknpeamMeTHbIe CBSI3H

N3yuenne kypca ¢usuku Oa3zoBoro ypoBHA B 11 Kkiacce ocymecTBisieTcss ¢ y4éTom
COJIepKaTeNIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKH, OMOJIOrMH, XUMUH, reorpaduu
U TEXHOJIOTUH.

Mesicnpeomemnusie nonsamus, CBSI3aHHBIE C U3YYEHUEM METOJIOB HAYYHOTO MO3HAHUSA: SIBJICHHUE,
Hay4yHbId (hakT, runoresa, (hU3WUECKas BEIUYHMHA, 3aKOH, TCOpHs, HAOIIOJACHHE, DKCIECPHUMEHT,
MOJIeJIUPOBAaHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuxa: peuieHUEe CUCTEMbl YypaBHEHUH, TPUTOHOMETpHUecKHe (QYHKIUU: CHHYC,
KOCHHYC, TaHTEHC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M HX
NPOCKIIMM Ha OCH KOOPJIWHAT, CIOKEHHE BEKTOPOB, IPOHM3BOJHBIC AIIEMEHTAPHBIX ()YHKIIHH,
MpU3HAKU TI0JI00MS TPEYTOJIbHUKOB, OTPe/IeIeHHE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonocus: snektpudeckue sSBICHUS B KUBOW IpuUpojne, KojeOaTenbHbIE IBHKEHUS B KUBOM
NPUPOJIE, OTNITUIECKHUE SIBICHUS B )KUBOW IPUPOAE, NCHCTBHE PaJHalY HA KUBBIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKast CTPYKTypa TBEPIBIX TENl, MEXaHU3MBI
00pa30oBaHUs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAIBHBIN aHATH3.

l'eocpaghusa: MarHUTHBIE TONMIOCAa 3€MIIM, 3alie)KM MArHUTHBIX PYA, (POTOCHEMKA 3EMHOM
MIOBEPXHOCTH, MPEJICKa3aHUE 3eMIIETPSICCHUN.

Texnonocua: TVHUM DIIEKTpONEpeAad, TEHEpPAaTop IEPEMEHHOTO TOKa, JJIEKTPOJBUTATEIb,
UHAYKIIMOHHAS Te4b, pajap, paguolNpUEMHHK, TeJIeBU30p, aHTeHHa, Ttenedon, CBU-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COTHEYHAst OaTapes.



INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA IPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUSA

OcBoenune yuebHoro npeamera «dusmka» Ha ypoBHE cpefHero obuiero oopasoBanus (6a30BbIit
YPOBEHB) JOJDKHO OO0ECIeYUTh JOCTUKEHHE CIEAYIOIIUX JHMYHOCTHBIX, METallpeIMETHBIX U
IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JImaHOCTHBIE pE3yJabTaThl OCBOEHHUSA YydeOHOro mpeamera «@Pu3uKa» AOKHBI OTpaXKkaThb
TOTOBHOCTh M CIOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
NO3UIMEN JTMYHOCTH, CUCTEMOM LIEHHOCTHBIX OpPMEHTAlMi, IO3UTUBHBIX BHYTPEHHUX YOEXKJIEHUH,
COOTBETCTBYIOIUX TPAJUIIMOHHBIM LIEHHOCTSIM POCCHIICKOTO OOIIEeCTBa, PACIIMPEHHUE KU3HEHHOTO
OTIbITA U OIBITA JESATENILHOCTH B MPOLIECCE PEeaTnu3allii OCHOBHBIX HANpaBlIEHUN BOCIHUTATEIbHON
JESITEIbBHOCTH, B TOM YHUCIIE B YACTHU:

1) rpazk1aHCcKOro BOCIIUTAHUS:

c(OpMUPOBAHHOCTh I'PAXAAHCKOW MO3ULMK O0YYarOIIEerocsi Kak akTUBHOIO M OTBETCTBEHHOI'O
YJIeHa POCCUICKOTO 0OIIECTBa;

OPUHIATHE TPAAULMUOHHBIX  OOIIEYETOBEYECKUX T'YMAHHCTUYECKUX M JIEMOKPATHUECKUX
IICHHOCTEIA;

FOTOBHOCTb BECTH COBMECTHYIO JESTEIIBHOCTb B HHTEpecax TIpaKIaHCKOro O0IecTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHHE B3aUMOJEHCTBOBATH C COLMATBHBIMA MHCTUTYTaMU B COOTBETCTBUU C X (PYHKIMSIMH U
Ha3HAYCHHEM;

TFOTOBHOCTb K T'YMaHUTapHON U BOJIOHTEPCKOM EATENbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(hOpMHUPOBAHHOCTH POCCUMCKON TPaT1aHCKON UACHTUYHOCTH, MATPHOTU3MA;

LIEHHOCTHOE OTHOLIEHHE K FOCYAAPCTBEHHBIM CUMBOJIaM, JOCTH)KEHUSAM POCCUHCKUX YUYEHBIX B
obsactu (UMK U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHNUS;

CHOCOOHOCTh OLIEHMBATh CHUTYallUI0 W NPUHUMATh OCO3HAHHBIE DPELICHUS, OPUEHTHPYACh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B J€SITEIbHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUMBOIO OYAYyILIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKIIOYAs ACTETUKY HAy4yHOIO TBOPYECTBA, IPHUCYIIETO
¢buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

UHTEpeC K Pa3In4HbIM cepam npodeccHoHaNbHOM NeATeNIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢u3uKoif M TEXHMKOH, yMEHHe COBepllaTh OCO3HAHHBIM BBIOOp Oyaymiedl mnpodeccun u
pean30BbIBaTh COOCTBEHHbBIE )KM3HEHHbBIE TUIaHbI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUI0O M CamMoOOpa3oBaHHWIO B 00yacT (U3MKK Ha
IPOTSDKEHUH BCEH JKU3HU;

6) 3K0JI0rM4eCcKOro BOCIIUTAHHUS:

c(OpPMUPOBAHHOCTh ~ JKOJOTMYECKOM  KYyJIbTYphl, OCO3HAaHHME TJOOAJIBHOIO  XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;

IUIAHUPOBAHKUE U OCYIIECTBIIEHUE ACUCTBUM B OKPYXKAIOUIEW Cpele Ha OCHOBE 3HAHMs LieNei
YCTOMYMBOTO Pa3BUTHUs YEIOBEUYECTBA;



pacHIMpEeHNE OMbITA ACATENBHOCTH JKOJOTMYECKON HAMNpPABICHHOCTH HAa OCHOBE HMMEIOLIUXCS
3HaHWI 110 PHU3UKE;

7) IEHHOCTH HAYYHOT0 TMO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bU3HYEeCKON HAYKH,

OCO3HAHHME LEHHOCTH HAy4YHOW MAEATEIbHOCTH, T'OTOBHOCTH B IpOIECCe H3YyUeHUS (PUIUKU
OCYILIECTBJIATh IPOEKTHYIO U HCCIIEN0BATENBCKYIO IEATENbHOCTh MHANBUIYAJIBHO U B IPYIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3zoBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO  (hOpMYyNTUpOBaTh M aKTyaJU3upoBaTh MpoOiieMy, paccMarpuBaTth &
BCECTOPOHHE;

ONpPENENATh UEIHU ACSITEIIbHOCTH, 33/1aBaTh IAPAMETPhl U KPUTEPUU UX JTOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBIICHUSX;

pa3zpabarbiBaTh IUIaH PELICHUS MPOOJIEMbl ¢ YYETOM aHajau3a MMEIOIIMXCS MaTepUajbHBIX U
HEMaTepHUalIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEISAM, OLICHUBATh
PHUCKHU MOCIEACTBUN JEATENBHOCTH;

KOOPJAMHHUPOBATh W  BBINOJHATH pPabOTy B  YCIOBHSX PEAIBHOTO, BHPTYaIbHOTO W
KOMOMHHPOBAHHOTO B3aMMO/JICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPoOIeM.

Ba3oBble uccienoBareibckme 1eiCTBUSA:

BJIQJICTh HAYYHOU TEPMHHOJIOTHEH, KITFOUEBBIMH MTOHATHAMHI M METOIaMU (PU3HUYECKON HAYKH;

BJIQ/IETh HAaBBIKAMHU y4eOHO-UCCIIE0BATEIbCKON U MPOSKTHOM IEATEIBHOCTH B 001acTu (PU3MKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATEILHOMY IIOMCKY METOJOB peLIeHHs 3ajad
bu3nYECKOro coAepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BJIQJIETh BUJAMM JESATEIBHOCTH 110 TIIOJYYEHHIO HOBOTO 3HAHMS, €ro HHTEepIpeTaluu,
peoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3IMYHbIX YUE€OHBIX CUTYaIUSX, B TOM YUCIE MPH CO3/1aHUU
y4eOHBIX IPOEKTOB B 00JIaCTH (PU3MKH;

BBISIBJIATh IPUUMHHO-CIICJICTBEHHBIE CBSI3M M aKTYaJU3HPOBATh 3a/1auy, BbIJIBUTaTh THUIOTE3Y €€
pelIeHNs, HaXOAUTh apryMEHThI JJIsl I0Ka3aTelbCTBA CBOMX YTBEPXKACHUM, 33/1aBaTh apaMeTphbl U
KPUTEPHUU PEIICHHUS;

AQHAJIM3UPOBATH MOJIYYEHHBIE B XOJ€ PELICHUS 3aJa4M Pe3yJIbTaThl, KPUTUYECKHU OLIEHHBATh UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7aud B 00pa30BaTENbHON NEATEIbHOCTH, B TOM
YUCJIe MPU U3yYeHUN HU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh NMEPEHOCUTH 3HAHUS TI0 (PU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEACITCIILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]1aUH, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUS.

Pabora ¢ nnopmanmeii:

BJIAJICTh HABBIKAMH TOJYYCHUS WHPOpMAIUK PU3MIECKOTO COJEPIKAHMS U3 UICTOUHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEIbHO OCYIIECTBJIATh IOUCK, AaHaJU3, CHCTEMAaTU3alUI0 U HHTEPIpPETaLHIo
uH(GOpPMAIIUU PA3IUYHBIX BHIOB U (JOPM MPEIACTABICHUS;

OIICHUBATh JOCTOBEPHOCTH MH(OpMAIIHH;



UCIIOJIb30BaTh CPEJCTBA MH(OPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B pEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPraHM3AIMOHHBIX 3a7ad C COONOJeHuEM TpeboBaHUM
OPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TMIHEHBI, PECypcoCOEpeKeHHsI, MPABOBBIX M ITUYECKHX
HOPM, HOPM UH(OPMAIIMOHHOM 6€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOTO COJEp)KaHUs B Pa3IUYHbIX (popmarax ¢ y4€TOM Ha3HAYCHUS
uHpOpMALlUM M IENIEBOM ayJUTOpUH, BHIOMpas ONTUMANbHYIO (OpMYy TpPEACTAaBICHUS U
BU3YaIM3aL1H.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYIIECTBIISITH OOIICHHE HA ypoKaX (DU3UKHU U BO BHE-YPOUHOU JNESATEIHLHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IMKTEHI;

pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAUBUAYAIbHON pabOTHI;

BbIOMpaTh TEMATUKYy M METOJbl COBMECTHBIX ACHCTBHM € y4€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 UJ€Ha KOJUIEKTHBA,

IPUHUMATD LIEJIU COBMECTHOM JIEATEIbHOCTH, OPIraHU30BbIBATh U KOOPIMHUPOBATH JIEHCTBUS 110
e€ IOCTIKEHUIO: COCTABIATH IUIAH JEHCTBUIA, paclpenesaTh poJid ¢ Y4ETOM MHEHHH y4aCTHUKOB,
00CyXJaTh pe3yIbTaThl COBMECTHOM paboThI;

OLICHMBAaTh KAayeCTBO CBOETO BKJIaJa M KaXJOr0 y4aCTHHKA KOMaHAbl B OOIIMH pe3yibTar IO
pa3paboTaHHBIM KPUTEPUSIM;

npeniaraTh HOBBIE MPOEKTHI, ONEHUBATh HJAEW C TO3UIMH HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYHMMOCTH;

OCYIIECTBJISATh MO3UTUBHOE CTPATErMYECKOE IOBEJIECHUE B PA3IMYHBIX CUTYalUSX, MPOSBISATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITNATHBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe yueOHbIe 1eiicTBUS

Camoopranu3anus:

CaMOCTOSITENIbHO  OCYILECTBISATh IO3HABATENIbHYIO JESITEIbHOCTh B oOsacTu (QU3UKA U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbBHO COCTaBIISATh IUIAH pEUIEHUsT pacy€THBIX M KAuyeCTBEHHBIX 3ajJad, IUIaH
BBIMOJIHEHUS] NPAaKTUYECKOH paboThl ¢  yduyé€TOM MMEIOUIMXCS PECcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHMI;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPEINOYTEHUH];

JienaTh OCO3HAaHHBIM BBIOOP, apryMEHTHpOBaTh €ro, OpaTb Ha ce0sd OTBETCTBEHHOCTh 3a
pelieHue;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IPYIULMHM B 00JacTH (U3UKH, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JaBaTh OILIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIAJICTh HABBIKAMU IIO3HABATEIbHOM pEe(IEKCHM KaK OCO3HAHUS COBEpILIAEMBIX NIEHCTBHHA U
MBICITUTENIbHBIX MTPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;

MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIsl OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHHUS;

YMETbh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€E PE3YNIbTATOB JIEATENbHOCTH;

MPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTaTKU U JOCTOMHCTBA,



MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPaBO APYTUX Ha OMIMOKH.

B mpormecce AOCTHIKEHHUsSI JTUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPaMMbI 1O (HU3UKE s
yYpOBHSL cpeaHero oOmiero oOpa3oBaHUs y OOYYaIOIIMXCS COBEPLICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoIaraonuil chopMUPOBaHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOLIETO CIIOCOOHOCTh TMOHMUMATh CBOE HMOIMOHAIBHOE COCTOSHHE,
BUJICTH HANPaBJICHUS PA3BUTHUS COOCTBEHHON SMOIIMOHATLHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpEryJIHPOBaHUs, BKIIOYAIOIIET0 CAMOKOHTPOJb, YMEHHUE NPUHUMATh OTBETCTBEHHOCTH 3a
CBOE MOBEJEHHE, CIIOCOOHOCTh aJaNTHPOBATHCS K SMOIMOHAIBHBIM HU3MEHEHUSM U MPOSIBIATH
THOKOCTb, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEN MOTHUBALIMM, BKJIFOYAOIIEH CTPEMIIEHUE K JTOCTUKEHUIO LIEIN U YCIIeXY, ONTUMU3M,
WHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh UCXO/I U3 CBOMX BO3ZMOKHOCTEIA;

SMIATHH, BKIIOYAIONIEH CHOCOOHOCTh MOHHMMATh S3MOIMOHAJIBLHOE COCTOSIHHME JApPYTuX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHHUS, CIIOCOOHOCTD K COUYYBCTBHUIO M COTIEPEIKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTh BBICTPAaUBaThb OTHOILEHUS C JPYTUMHU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3periaTh KOHGIUKTHI.

MNPEIMETHBIE PE3YJIBTATHBI

K xonmy oOyuenuss B 10 KkJiacce mpeaMeTHBIE pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

JEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (HOPMUPOBAHHH COBPEMEHHON HAYyUHOU
KapTUHBI MHUPA, B Pa3BUTUU COBPEMEHHON TEXHHKHU U TEXHOJOTHM, B MPAKTUYECKON JEITeIbHOCTH
JIIOJIEH

YUNTHIBaTh TPaHMIbl NPUMEHEHUS W3YYEHHbIX (PU3NYECKUX MOJENel: MaTepuaibHas TOYKa,
WHEepLHaJbHas CUCTeMa OTCYETa, aOCONMIOTHO TBEPIOE TENO, HACaNbHBIA ra3, MOAEIU CTPOCHUS
ra3oB, JKUIKOCTEH W TBEPIBIX TEJ, TOYCUHBIN SIEKTPUUYECKHUH 3aps] NMpU pelIeHUU (PU3NYECKUX
3aja4;

pacrno3HaBaTh (hU3UYECKUe sIBICHUS (ITPOLIECCHl) U OOBSICHATh UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHHS BEIIECTBA M 3JIEKTPOJMHAMUKU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE IMpsMOJIMHEIiHOe JABMXKEHHe, CBOOOJHOE TMaJeHUEe Tel, JBHXXEHHE IO
OKpPY)KHOCTH, MHEpLHMs, B3aumojeictBue Tten, Iud¢ys3us, OpOyHOBCKOE JIBHKEHHME, CTPOEHUE
KUAKOCTEH U TBEPABIX TeJ, U3MEHEeHUEe oO0bEMa TeNl MpH HarpeBaHUM (OXJIAXJIEHUH), TEIJIOBOE
paBHOBECHE, HCIApEHHE, KOHJCHCAlMsl, IJIaBJICHHUE, KPUCTAIM3AlUs, KHUIIEHHWE, BJIAXKHOCTb
BO3/lyXa, INOBBIIIECHUE JABJIEHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXIY
napaMeTpaMM COCTOSIHUSA I'a3a B U30IPOIIECCax, dJIEKTPU3aLMs TEJ, B3aUMOJCHCTBUE 3aps10B;

ONMCHIBaTh MEXAHWYECKOE JBUKEHHE, UCIOJIb3Ys (PM3MUECKHUE BEJIUYMHBI: KOOpPAMHATA, MYTh,
nepeMelieHe, CKOpocTh, YCKOPEHHe, Macca Tejia, Cuila, UMIYJbC Tejla, KWHEeTHYecKasl dHeprus,
NOTEHIMaJbHAs DSHEPrus, MexaHuyeckas paboTa, MeXaHHWYecKas MOIIHOCTb; IPH OMUCAHUU
NPaBUIBHO TPAKTOBATh (PU3NYECKUI CMBICI MCIIONB3YEMbIX BEJTMUUH, X 0003HAUCHHS U €JMHULIBI,
HaXOJUTh (POPMYIIBI, CBS3BIBAIOLINE TAHHYIO (PU3NYECKYIO BETMUUHY C IPYTUMH BeIMYMHAMY;

OINKCHIBATh M3YYEHHBIE TEIJIOBbIE CBOMCTBA TeNl U TEIUIOBHIE SIBJICHUS, MCIONb3Yd (U3NYECKUE
BEJIMYMHBI: JIaBJICHUE Tra3a, TeMIlepaTypa, CPEAHssl KHUHETHUYECKas OJHEPrusl XaoTHYECKOIO
JBUKEHUSI MOJIEKYJI, CPEIHEKBAIPATUYHAS CKOPOCTh MOJIEKYJ, KOJIUYECTBO TEIUIOTHI, BHYTPEHHA
sHeprus, padoTa raza, Ko3GOUIMEHT MOJIE3HOTO JIECHCTBHS TEIJIOBOTO JIBUTATEINSI; MPH ONHUCAHUH
MIPABUJIbHO TPAKTOBATh (PU3MUECKUN CMBICI UCIIOJIb3YEMBIX BEJTMUUH, UX 0003HAUYECHUS U €IUHUIIBL,
HaXOJAUTh (POPMYIIBL, CBSA3BIBAIOIIUE TAHHYIO (PU3NUYECKYIO BEIMUUHY C APYTUMH BETMUUHAM;



ONMCHIBATh M3YYCHHBIC DJICKTPUYECKHE CBOWCTBA BEILNECTBA M DIIEKTPUYECKUE SIBICHUS
(Tporiecchl), HMCMONB3Ys (PU3MUECKUE BEIMYMHBL: 3JIEKTPUUYECKUN 3apsi, SJIEKTPUYECKOoe IIOoJe,
HANpspKEHHOCTD I0JIs, TOTEHIMAJ, pa3HOCTh OTEHLUAJIOB; IIPU ONKUCAHUU MPABUIBHO TPAKTOBATh
(Gu3n4ecKnil CMBICI MCIIOJIb3YEMbIX BEJIWYMH, X 0003HAYEHUs M €IUHHUIBL; YKa3blBaTh (OPMYIIBI,
CBSI3bIBAIOILME JTAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTUMU BETUUYHMHAMU;

aHAM3UpPOBaTh (U3UUECKUE TPOIECCHl M SIBICHUS, HCIONB3yd (HU3UYECKUE 3aKOHBI U
OPUHLMIBL 3aKOH BceMupHoro tsarotenus, |, |l u Il 3akonel HprloToHa, 3akOoH coxpaHeHUs
MEXAHUYECKOM PHEPrUM, 3aKOH COXPAHCHMs UMIIYJIbCA, MPUHLUI CYNEPIO3ULUN CUJI, TPUHLUI
paBHOIIPaBUs MHEPLMAIBHBIX CUCTEM OTCUYETA, MOJEKYJISIPHO-KMHETUYECKYIO TEOPHIO CTPOCHHS
BELIECTBA, ra30BbI€ 3aKOHBI, CBSA3b CPEAHEN KHHETUUECKON YHEPIUH TEIJIOBOTO ABMKEHUSI MOJIEKYJI
¢ a0COJIIOTHOM TeMIepaTypo, MepBbIi 3aKOH TEPMOJIMHAMHKH, 3aKOH COXPAHEHUS dJIEKTPUIECKOTO
3apsza, 3akoH KynoHa, npu 3TOM pas3iuyaTh CIOBECHYI (DOPMYJIHpPOBKY 3aKOHA, €ro
MaTEeMaTHYECKOE BbIPAXKEHUE U YCIOBUS (TPaHULbl, 00JIACTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE NPUHLMIBI JCHUCTBUS MalllMH, NPUOOPOB M TEXHUUYECKUX YCTPOUCTB;
pa3auyaTh yCIOBUS UX O€30M1aCHOTO UCIOIb30BaHMUS B IOBCETHEBHOM KU3HU;

BBIMOJIHATh HKCIEPUMEHTHl IO HCCIEJOBAHUIO (U3NYECKUX SBJIEHUH M IPOLECCOB C
UCIIOJIb30BAaHUEM IPSIMBIX M KOCBEHHBIX U3MEPEHM, PU 3TOM (OpMYJINpOBaTh NpodiieMy/3agauy
U TUIOTE3y Y4eOHOTrO SKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 TPEAJIOKEHHOTO 000pyIOBaHUS,
IIPOBOJIUTH OTBIT U (HOPMYITHPOBATH BHIBOIBI;

OCYILECTBIIATh MPsIMbIE M KOCBEHHbIE M3MepeHMs (PU3MYECKMX BEJIWYMH, NPU 3TOM BbIOUMPATH
ONTUMAJILHBIA CIIOCOO M3MEPEHUs M HUCIOJIb30BaTh W3BECTHBIE METOJbl OLIEHKU MOIPEIIHOCTEH
U3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTH MEXIY (HU3UYECKUMHU BEIMYMHAMH C HCIIOJB30BAHHUEM IPSIMBIX
U3MEPEHUll, NMpH 3TOM KOHCTPYHPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJibTaThl IOJYyYCHHOH
3aBUCUMOCTH (PU3MUYECKUX BEIWYHMH B BUAE TaOIMIl U rpadUKOB, J1e1aTh BBIBOJBI [0 pe3yiIbTaTaM
UCCJIEJIOBAHUS;

coOnroaaTh mpaBuiia 6€30MacHOrO TpyJa MpHU MPOBEIECHUHU HCCIIEIOBaHUI B paMKax y4eOHOTo
HKCIEPUMEHTa, Yy4eOHO-HCCIIEAOBATENLCKOM M MPOEKTHOH JAEATENbHOCTH C HCIOJIb30BaHUEM
U3MEPUTENIBHBIX YCTPOUCTB U 1aOOpaTOPHOTr0 000PYA0BAHMS;

pemath pacuéTHbIE 3a/laydl C SIBHO 3a/IaHHOM (PU3WYECKOM MOJENbI0, UCHOJB3YS (U3HUECKUe
3aKOHBl M MPHUHIMIIBI, Ha OCHOBE aHalU3a YCJOBHS 3a/Jayd BBIOMpPATh (U3NYECKYIO MOJEIb,
BBIJICNIATE (PU3MYECKHE BEIMYUMHBI U (OpPMYJbl, HEOOXOMUMBIE AN €€ pelleHHs, MPOBOAUTH
pacy€Thl U OLIEHUBATh PEATLHOCTH MOJIyYEHHOT'O 3HaUeHUs (PU3HMUECKON BEIUYHMHBI;

pemath KadecTBEHHbIE 3a/ladd: BBICTPAWBATh JIOTUYECKH HENPOTHUBOPEUUBYIO IIETIOUKY
paccyXJIeHH ¢ OMOpo Ha U3YUEHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (DU3UYECKHUE SBIICHNUS,

UCIIOJIb30BaTh MPU PEIICHUH y4eOHBIX 3a/1a4 COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH IS
MIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMM U MPEICTaBICHUS Y4eOHON M HAay4YHO-TIOMYJISIpHOU
uH(pOpMalnH, MOTYYEHHON U3 Pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU aHAU3UPOBATH MOJIYy4aEMYIO
uH(pOpMaILIHIO;

IPUBOAUTH MPUMEPHI BKJIa/1a POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BSICHEHHUE TPOLIECCOB OKPYKAIOIIEr0 MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

MCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW JKHU3HM AJIsi oOecreyeHus
0€30MacHOCTH MpHU OOpalIeHUH ¢ MPHOOpaMU U TEXHUYECKHUMH YCTPOICTBaMH, Ui COXpPaHEHHs
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOIMYECKOT0 TIOBEACHUS B OKpYXKaroIlei cpejie;

paboTaTh B TpyIIE C BBHIIOJHEHUEM DA3IUYHBIX COLMAIBHBIX pOJICH, MIaHUPOBaTh PaboOTy
IpyONbl, palMOHAIbHO pacHpeleNsiaTh O0S3aHHOCTH U IUIAHUPOBaTh  JESATENbHOCTh B



HECTAHAAPTHBIX CUTYaIUsX, aJCKBaTHO OLIEHUBATh BKJIAJ Ka)JOr0 M3 YYaCTHHUKOB IpPYIIbl B
pelIeHne paccMaTpruBaeMOi IPOOIIEMBI.

K xoHny oOyuenuss B 11 kJacce mnpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HA MPUMEPaX PoJib U MecTO (PU3UKH B POPMUPOBAHIH COBPEMEHHOI Hay4YHOU
KapTUHBI MHPA, B Pa3BUTHH COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B MPAKTHYECKOM JEATEIbHOCTH
Jro/IeH, LIEJIOCTHOCTD U €IMHCTBO (PU3UYECKOM KapTUHBI MUDA;

YUUTBIBATh IPAHUILBI IPUMEHEHUS U3YUEHHBIX (PU3MUYECKUX MOJeNeil: TOUeUHbIH 31eKTpUIecKuit
3apsijl, Jy4 CBeTa, TOUCYHBIM MCTOYHHMK CBETa, S/ICPHAs MOJENb aToMa, HYKIOHHAs MOJIENb
aTOMHOTO $i/Ipa MPH peleHNH (HPU3NIECKUX 3a/1a4;

pacrio3HaBaTh (PU3MYECKHE SBJIECHUS (MPOLECCH]) M OOBACHATH HMX Ha OCHOBE 3aKOHOB
JIEKTPOJMHAMUKHA W KBAHTOBOM (U3UKHU: UIEKTpUUYECKass MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHUYECKOE, MAarHuTHOE JIeMCTBUS TOKAa, B3aMMOJEHCTBHE MAarHUTOB, JJIEKTPOMAarHUTHAsS
WHAYKIWS, JCWCTBUE MAarHUTHOTO TIOJS HA TPOBOAHMK C TOKOM U JBIXKYIIMWACSA 3apsl,
3JIEKTPOMArHUTHBIE KOJIEOAHUS M BOJHBI, NMPSIMOJIMHEHHOE PAaCHpOCTPaHEHHUE CBETa, OTPAXKCHHE,
npejaoMieHue, uHTepdepeHuus, Iudpakuus | [oJsipu3alus CBeTa, JHUCIEpPCHUs CBETa,
doroannekrpudeckuii 3pdexr (hoTodrddekr), cBeTOBOe naBiIeHHE, BOZHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAs! U ICKYCCTBEHHAsl PalnOaKTUBHOCTD;

ONKCBHIBATh HU3YyYCHHBIE CBOMCTBAa BelecTBAa (JIEKTPUUYECKHE, MAarHUTHbIC, ONTHUYECKHE,
JJIEKTPUUECKYIO TPOBOAMMOCTb PA3JIMUYHBIX CPEA) U 3JIEKTPOMArHUTHBIC SIBJIEHUS (IIPOLECCHI),
UCTIONB3Ysl  (PU3MYECKHE BEIMYUHBL: OJCKTPUYECKUN 3apsi, CHJa TOKa, DIEKTPUYECKOE
HaIpPsSDKEHUE, JIEKTPUYECKOE CONPOTHUBIIEHUE, PA3HOCTh MOTEHLIMAJIOB, 3JEKTPOABMKYIIAs CHIIA,
paboTa TOKa, MHIYKLMS MAarHUTHOro Imojsi, cuwia Awmmepa, cuina JlopeHna, HMHIYKTHBHOCTb
KaTyUIKH, SHEPrusl 3JeKTPUYECKOro M MAarHUTHOTO IOJIeH, Mepuoja W 4YacToTa KoJieOaHud B
KoJ1e0aTeIbHOM KOHTYpE, 3apsi[ U CWjia TOKa B IPOLECCE TFapMOHUYECKHX AJIEKTPOMAarHUTHBIX
KosleOaHni, (POKyCHOE pacCTOSTHHE M ONTHYEeCKas CWiIa JIMH3BI, MPH OIHCAHWHM MPABHIHHO
TPAKTOBaTh (PU3UUECKUI CMBICI MCIIOJIb3YEMbIX BEJIMUMH, UX 0003HAUYEHUS U €AMHUIIbI, YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE TaHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMH BETHUYUHAMU;

OTMCBHIBATh M3yYCHHBIC KBAHTOBBIE SIBIICHHS W TPOILECCHI, MCIONB3YS (PU3MUECKUE BEITHMYNHBI:
CKOpOCTH DJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M YacTOTA CBETAa, DHEPTUS M MMITYJIbC (OTOHA,
HepuoJ ToJlypacnaja, SHEepPrus CBS3UM AaTOMHBIX siep, MpPU OMUCAHUU IPAaBUIBHO TPAKTOBATh
(bu3nUecKuil CMBICT MCIIOJIb3YeMbIX BEIMYMH, UX 0003HAUCHUsI M €AMHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOIME JAHHYIO (PM3MUECKYI0 BEIMYMHY C JIPYTMMHU BEITUYMHAMH, BBIYHCISATH 3HAYCHUE
(U3UYECKON BEITMYUHBIL;

aHaTM3UPOBaTh (U3UUECKUE NPOLECChl M SIBICHUS, MHCIONb3ysd (PU3UUYECKUE 3aKOHBl U
HOPUHIUIBL: 3aK0H OMa, 3aKOHBI IIOCJIEI0BATENBHOIO U NapajlieIbHOTO COEANHEHUS IPOBOTHUKOB,
3akoH Jkoyms—JIeHna, 3aKOH DJIEKTPOMArHUTHOW WHAYKIMH, 3aKOH MPSIMOJMHEHHOTO
pacnpoCTpaHEHHUs] CBETa, 3aKOHbl OTPaXXEHHsI CBETa, 3aKOHBbl MPEJOMJIEHUS CBETa, ypaBHEHUE
OnnmreitHa i potodddexra, 3aK0OH COXpaHEHHs] SHEPTHH, 3aKOH COXPaHEHUsI UMITYJIbCa, 3aKOH
COXpaHEHHMsI ANEKTPHUUECKOTO 3apsi/ia, 3aKOH COXPAaHEHHsI MaCCOBOTO YHCia, MOCTynaThl bopa, 3akoH
paZMoOaKTUBHOTO pacmajaa, MpH ATOM pas3iuyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOE BhIpAXKEHUE U YCIOBUS (IpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OTpeNieNATh HalpaBIeHUE BEKTOPAa MHAYKIMM MAarHUTHOTO MOJIS MPOBOJHHMKA C TOKOM, CHJIBI
Awmmnepa u cuinbl Jlopenua;

CTPOUTH U OMHUCHIBATh N300pakeHNe, CO3/1aBaeMOe TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;



BBIMOJHATh AKCIEPUMEHTHl IO HCCIEIOBaHUIO (U3MUECKUX SBJIEHUH U MPOLECCOB C
WCIIOJIb30BAaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHHUIA: TP dTOM (HOPMYIUPOBATH PoOIIeMy/3aaaqy
U TUIOTe3y Y4eOHOro SKCIIepUMEHTa, cOOMpaTh YCTaHOBKY M3 NPEAJIONKEHHOTO 000pyIOBaHUS,
MPOBOAMTD ONBIT U POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSIMbIEe U KOCBEHHBbIE U3MEPEHHsI (PU3NUYECKUX BEIWYHH, IIPU 3TOM BBIOMpPATH
ONTHMATBHBIA CIOCOO M3MEpPEHUsT M HCIOJIb30BaTh W3BECTHBIE METOJBI OICHKH IOTPEITHOCTEH
U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTU (DM3MUECKUX BEIMYUH C UCIIOJIB30BAHUEM IPSMBIX U3MEPEHUIA: MPU
9TOM KOHCTPYHpPOBaThb YCTAHOBKY, (DUKCHpPOBATh pE3yJbTaThl IOJYyYEHHOW 3aBUCHMOCTH
(GU3MYECKUX BEIMYHMH B BHJIE TAOIUI] U rpa)uKOB, JeNIaTh BBIBOIBI IO PE3YJIbTaTaM UCCIICIOBAHHS,

coOuo1aTh IpaBuiIa 0€30MacHOro TpyJaa NpU MPOBEACHUU HCCIICAOBAHUN B paMKax yd4eOHOTo
JKCIIEPUMEHTa, Y4eOHO-HCCIE0BATEIbCKOM U MPOEKTHOM JEATEIbHOCTH C HCIOIb30BaHHEM
M3MEPUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 00OPYIOBAHMUS;

pemarts pacu€THBIC 3aJa4dl C SIBHO 33JIaHHOW (PU3WYECKOM MOJEINBI0, UCTIONB3YS (DHU3HUSCKUE
3aKOHBl M MPHUHILMIIBI, Ha OCHOBE aHaJW3a YCJOBMS 3aJayd BBIOMpPATh (U3NYECKYIO MOJEIb,
BBIICTIATh (M3MUECKHE BENUYMHBI U (DOpPMYyNbI, HEOOXOAUMBbIE ISl €€ pelIeHHs, MPOBOJIUTH
pacuéThl U OLIEHUBATH PEALHOCTD MOJIYYEHHOTO 3HAUeHUS (DU3NUECKON BEIIMYUHBL,

pemiaTh Ka4yeCTBEHHBIE 3aJauyM: BBICTPAUBATH JIOTUYECKU HEMPOTUBOPEUYUBYIO IIEMIOYKY
pacCyXJIeHH ¢ OMOpo HA U3YUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBIICHNUS,

MCIIOJIb30BATh MPHU PEIICHUN YYeOHBIX 3a7a4 COBPEMEHHbIE HH(DPOPMAIIMOHHBIE TEXHOJIOTUHU IS
MOKCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMA U TPEACTABICHUS y4eOHOW W Hay4HO-TIOMYJISPHOM
uH(OopMaIny, TOTYYSHHON U3 Pa3IUYHBIX UCTOYHUKOB, KPUTUUECKH aHAIIM3UPOBATh MOJy4aeMYO
uH(pOpMaLILIO;

OOBSCHATh TMPHUHIMIBI JEHCTBUS MAalllH, TPUOOPOB M TEXHUYECKHX YCTPOMCTB, pa3inyarh
yCIIOBUS UX 0€30MacHOr0 UCTOIb30BaHUS B TIOBCETHEBHOM KU3HU;

MPUBOAUTH IPUMEPHI BKJIaJIa POCCHUICKUX U 3apYyOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

MCIIONIb30BaTh TEOPETUYECKHE 3HAHUS MO (DU3MKE B MOBCEIHEBHOW JKU3HH sl OOecTedeHus
0€30MacHOCTH MPHU OOpalIeHUH ¢ MPHOOpaMU U TEXHUYECKHUMH YCTPOICTBaMH, Ui COXPaHEHHS
3/10pOBbs U COOTIOAEHUSI HOPM SKOJIOTMUECKOT0 TIOBECHUS B OKPYKaIOILEH Cpee;

pabotath B TpYIE C BBHINOJHEHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH, TUIAHHUPOBATH PabOTy
TPYNNbl, palMOHANBHO paclpeleNsiaTh OO0S3aHHOCTH U IUIAHUPOBaTh  JEATENBHOCTh B
HECTAaHJApPTHBIX CHUTyalUsAX, aJ€KBaTHO OLEHMBATh BKJIAJl Ka)XJOr0 W3 YYAaCTHUKOB TPYIIIHI B
pelienue paccmaTpuBaeMoit POOIIEMBI



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undposbIie
Ne n/m P Konrpoabnbsie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Wroro no pazueny 2
Pasznea 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOPHUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnnoreka [JOK
' Pa30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
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Paznen 4. JIEKTPOANHAMUKA

bu6mmoreka [IOK
41 MeKTpoCTaTiKa 10 ! https://m.eds00.ru/7f41bf72
ITocTosHHBIN EKTpUYECKUN TOK. TOKH B bubnnoreka [HOK
4.2 15 1
pa3IMYHBIX cpelax https://m.edsoo0.ru/7f41bf72
Wroro no pazueny 25
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 69 3 3
11 KJIACC
KoanuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3iaesioB U TeM undpoBbIe
Ne ni/m P Kourpoabubie IIpakTHyeckue (ubp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Paznea 1. JIEKTPOJANHAMUKA
MaruauTtHoe nose. DIeKTpOMarHuTHas bubnnoreka [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
MexaHn4YecKHe U dJIEKTPOMArHUTHBIS bubnmoreka [JOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97c
59 MexaHnyeckue U 3JIEKTPOMarHUTHbIE 5 1 bubnmnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bu6mmoreka [IOK
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Hroro no pazneny

Pazgen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

25

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

31 OCHOBBI CHIEIIUATBHON TEOPUHU 5 1 bubnmoreka [JOK
' OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny )
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
4.1 DJIEeMEHTHI KBAHTOBOW OITHUKHU 6 https://m.edso0.ru/7f41c97c
bu6mmoreka [IOK
4.2 Crpoetiie atoma 4 https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
4.3 ATOMIOE 7pO > https://m.eds00.ru/7f41¢97¢
Hroro no pazgeny 15
Pa3znen 5. 9JIEMEHTbBI ACTPOHOMUHU U ACTPO®PU3UKHU
bu6mmoreka [IOK
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU 8 1 httos://m.edsoo.ru/7fA1c97c
Htoro no pazneny 8
Pa3znen 6. OBOBIIAIOHIEE TIOBTOPEHUE
bubmuorexa [JOK
61 Obobuaromee nosropente 3 https://m.eds00.ru/7f41c97¢c
Hroro mo pazneny 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66 4



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

HOYPOYHOE INVTAHUPOBAHME 10 knacc

Ne KoJumnuyecTBo yacos DJIEeKTPOHHbIE
Jlara
n/ Tema ypoka K I U3y4yeHHus: unppossIe
n yp Bcero Oﬁﬂ Tpot. pﬁaKTHq' IIJI};H bakT o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
®usnka — Hayka o npupone. Hayunsie MeToAbI TIO3HAHUS bubnuoreka [IOK
1 1 02.09 _
OKpY>Karollero Mupa https://m.edsoo.ru/ff0c32e2
Poinb 1 MecTo Gpu3uku B popMUpPOBaHU i
2  HaydyHOU KapTSI)HI)I MI/Ipa(bCfapTI())Baﬂ ﬂulzﬁgsgfﬁ:;i(;ﬁ 1 1 03.09 bubmorexa HOK
: R https://m.edsoo.ru/ff0c33e6
paborta
3 Mexanunueckoe apmxenue. Ilepemenienue, ckopocTs, 1 9.09 bubmmoreka [IOK
YCKOpEHHE T https://m.edsoo.ru/ff0c3508
4 PaBHOMEpHOE NPSIMOJIMHEWHOE JBUKEHUE 1 10.09. https://m.edsoo.ru/ff0c3620
5 | PaBHOYCKOpEHHOE MPSMOIMHEHHOE IBHKEHHE 1 16.09. https://m.edsoo.ru/ff0c372e
6 CBoOoaHoOe majgeHre. Y CKOpeHue CBOOOHOTO MaICHHS 1 17.09. https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe aBnxenue. J[BrmxeHne MmaTepuaabHON bubnuotexa [JOK
7 1 23.00. _
TOYKH IO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
8 [Tpunuun otHocutenbHocTH [Manunes. [lepBelii 3aKoH 1 24.09 bubnuoreka [IOK
Herorona T https://m.edsoo.ru/ff0c3be8
9 | Macca rena. Cuna. Bropoii 3akon HeroToHa 1 30.09 https://m.edsoo.ru/ff0c3be8
10 | Tperuii 3akoH HproTOHA J1JIs1 MaTepUAIBHBIX TOYEK 1 01.10. https://m.edsoo.ru/ff0c3be8
11  3axon BcemupHOro TsroteHus. Cuiia TSXKeCTH. 1 07.10. https://m.edsoo.ru/ff0c3d00
12 | Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 8.10. https://m.edsoo.ru/ff0c3el18
13 | Cuna tpenus. Cuiia COpOTHBIICHUS 1 14.10. https://m.edsoo.ru/ff0c3f76
[ToctynarenbHoe U BpalareiabHOE ABMKEHUE aOCOIIOTHO bubnuorexa [IOK
14 . 1 15.10. _
TBEPIOIO TENA. https://m.edsoo.ru/ff0c41a6
15 3akoH coxpaHeHMs UMIYyJbca. PeakTuBHOE TBMKEHUE 1 21.10. https://m.edsoo.ru/ff0c43d6
16  PaGora u MomrHocTh. KuHETHUECKAS SHEPTHSI. 1 22.10. https://m.edsoo.ru/ff0c4502
17 | TloTeHuumaibHasi SHEPTHSL. 1 5.11. https://m.edsoo.ru/ffOc461a
18 | 3akoH coxpaHeHMs] MEXaHHUYECKON SHEPIHH 1 11.11. https://m.edsoo.ru/ff0c478c
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JlabGopaTtopHas pabota «lccnenoBanue cBsi3u padOThHI

19 . 1 12.11. https://m.edsoo.ru/ff0c478c
CWJIBI C I3MCHCHHEM MEXaHUUYECKON SHEPTUH Tella
20 | KonutpomnpHas padora Nel 1 18.11. https://m.edsoo.ru/ff0c4b74
21 Ocnogusble nonoxenuss MKT. BpoyHoBckoe JBUKEHHE. 1 1911 bubnnoreka [HOK
Hudbdy3us o https://m.edsoo.ru/ffOc4dc2
22 | Mogenu CTpoeHUs ra30B, )KHUIKOCTEH B TBEPBIX TE 1 25.11. https://m.edsoo.ru/ff0c478c
23 Macca monekyi. KonnuectBo BemectBa. [loctosiHHas 1 26.11. https://m.edsoo.ru/f0c478¢
ABorazpo
24 | TemnoBoe paBHOBecHe. Temmneparypa u e€ usMepeHue. 1 2.12 https://m.edsoo.ru/ff0c478c
25 | Upneanpnslii ra3 B MKT. OcHoBHOe ypaBHeHHe MKT 1 03.12. https://m.edsoo.ru/ffOc4fde
2% AbcomtoTHas TemnepaTrypa. Y paBHeHrue MeHieneeBa- 1 09.12 bubnuorexa [JOK
Knaneiipona o https://m.edsoo.ru/ff0c511e
27  3akoH /lanbToHa. ["a30BbIC 3aKOHBI 1 10.12. https://m.edsoo.ru/ff0c478c
28 Jlaboparopuas padota «lcciienoBanue 3aBUCHIMOCTH 1 16.12. https://m.edsoo.ru/ff0cAT8C
MEX1y apaMeTpaMu COCTOSTHUS Ta3ay
N3omporieccsl B uaeanbsHOM raze u ux rpaduueckoe bubnmnorexa [JOK
29 1 17.12. _
MPEICTaBICHUE https://m.edsoo.ru/ffOc570e
30 BuytpeHnHss sHeprus. KoanuecTBo TemioTsl 1 paboTa. 1 23.12. https://m.edso0.ru/ff0c5952
31 Bunasl Tennonepenaun 1 24.12. https://m.edsoo.ru/ffOc5c36
KomnunuecTBo TemioTel npu Temonepeaaye. AnuadaTHbIi bubnuoteka [JOK
32 1 30.12. _
rnpouece https://m.edsoo.ru/ff0c5c36
[lepBblii 3aKOH TEPMOAMHAMMKY U €0 IPUMEHEHUE K bubnuoreka [IOK
33 1 13.01. _
H30IIpoLeccaM https://m.edsoo.ru/ffOc5efc
34 HeoOpatumocTs nporieccoB B mipupoae. Bropoii 3akon 1 1401 bubnmnoreka [JOK
TEPMOJIUHAMUKHU T https://m.edsoo.ru/ff0c6230
35 Ilpunnun neiictus u KI1/I TerioBoii MammHbl 1 20.01. https://m.edsoo.ru/ff0c600a
36  Iluxn Kapno u ero KITJI 1 21.01. https://m.edsoo.ru/ff0c478c
37  Dkosorunyeckue NpoOIeMbl TEIIO3HEPTEeTUKH 1 27.01. https://m.edsoo.ru/ff0c478c
O6o6maromuit ypok «MomnekynsipHas ¢pusrka. OCHOBBI bubnuotexa [JOK
38 1 28.01. _
TEPMOJUHAMUKI https://m.edsoo.ru/ff0c6938
39 KoutpoabHas padora Ne2 1 3.02 https://m.edsoo.ru/ff0c6a50
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bu6mmoreka [IOK

40 | TlapoobpazoBanue u KoHAeHcays. VicnapeHue u Kunenme 1 04.02 https://m.edsoo.ru/ff0c63b6
41  AOGcoioTHas 1 OTHOCUTENIbHAS BIAKHOCTh BO3AyXa. 1 10.02. https://m.edsoo.ru/ff0c64d8
42  Tsépnoe Teno. Kpucrannmnyeckue u amopdHbIe Tema. 1 11.02. https://m.edsoo.ru/ffoc65f0
43 [InaBnenue u kpucraumsanus. Y AesbHas TeIUIOTa 1 17.02 bubnuoreka [IOK
masiaeHus. Cyonumarius R https://m.edsoo.ru/ff0c6708
44 | YpaBHeHue TEII0BOro OanaHca 1 18.02. https://m.edsoo.ru/ff0c6820
45  Dnextpusanus Tei. DIEKTPUUIECKHUM 3apsi. 1 24.02. https://m.edsoo.ru/ffOc6bcc
46 | IIpoBOIHUKH, AUDIEKTPUKHU U MOIYIPOBOIHUKH. 1 25.02. https://m.edsoo.ru/ffOc6bcc
47 | BzaumopeiicTBue 3apsaoB. 3akoH Kymnona. 1 3.03 https://m.edsoo.ru/ffOc6ced
48  HanpskEHHOCTH JIEKTPUIESCKOTO OIS, 1 04.03. https://m.edsoo.ru/ffoc6df2
49 Pabora cui anekTpoctarndeckoro moss. [ToTermmarn. 1 10.03 bubnnoreka [JOK
Pa3HocTh moTeHIIMAIOB R https://m.edsoo.ru/ffOc6f00
[TpoBOAHMKY M TUANEKTPUKH B SJIEKTPOCTATUUECKOM IIOJIE. bubmmoreka [IOK
50 1 11.03. _
JmanekTpudeckasi IpOHUIIAEMOCTb https://m.edsoo.ru/ff0c7018
51 | Dnexrpoémkocts. Konnencatop 1 17.03. https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTD MJIOCKOTO KOHJEHCATOpa. DHEPTHUs bubnuoreka [JOK
52 1 18.03. _
3apsKEHHOr0 KOHJEHCAaTOpa https://m.edsoo.ru/ff0c72c0
53 Ha60paT0pHaﬂ"pa60Ta N3mepenue 35eKTpoEMKOCTH 1 2403 https://m.edsoo.ru/FOCAT8C
KOHJICHCATOpa
54 JleticTais i npHMeHeRHe KORJEHeatopos, 1 25.03 https://m.edsoo.ru/ff0c478c
KOITMPOBAILHOTO arapara, CTpyWHOTO IPHHTEPA.
55 DnekTpuyeckuit Tok. Cuna Toka. Hanpsbkenue. 1 7 04. https:/m.edsoo.ru/f0c478¢
CornpoTuBieHue.
JlaGopatopHnas pabota «3yueHne cMemaHHOro bubnnorexka [JOK
56 1 8.04. :
COEIMHEHHS PE3UCTOPOBY» https://m.edsoo.ru/ff0c74f0
57 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH 1 14.04 bubnuorexa [JOK
JIxoynsa-Jlenna T https://m.edsoo.ru/ff0c7838
JlaGopatopnas pabora «M3mepenue D/]C ucrounuka Toka bubnuorexa [IOK
58 1 15.04. _
U €r0 COIPOTHUBIICHUS https://m.edsoo.ru/ffOc7ae0
59  DnekTpoHHAsI MPOBOJUMOCTE TBEPIBIX METAIITIOB. 1 21.04. https://m.edsoo.ru/ff0c478c
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https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c478c

CBepXnpoBOJIMMOCTD

DJIEKTPUYECKUI TOK B BakyyMe. CBOHCTBA 3JIEKTPOHHBIX

60 1 22.04. https://m.edsoo.ru/ff0c478c
MTy4KOB
61 [TonynpoBoanuku. CoiicTBa p—N-niepexoa. 1 28.04 bubnnoreka [HOK
[TonyrpoBoAHHKOBBIE TIPUOOPHI ' https://m.edsoo.ru/ff0c84ae
62 DNEeKTpUYECKHUI TOK B pacTBOpax M paciuiaBax 1 29 04 bubnmoreka [JOK
3JEKTPOJIUTOB. DIECKTPOIIN3 ' https://m.edsoo.ru/ff0c82ba
63  Dnexrpudeckwii TOK B razax.. Monaus. [1azma 1 5.05. https://m.edsoo.ru/ff0c84ae
64 KoutpomnbHas padota Ne3 1 6.05. https://m.edsoo.ru/ff0c86fc
65 DTIEKTPHUECKNE MPHOOPEL H YCTPOHCTBA 11X 1 12.05 https://m.edsoo.ru/ff0c8a8a
MIPAKTUIECKOE IPUMCHEHHE.
66 = OO6oOmarmHiA YPOK «DIICKTPOTHHAMUKAY 1 13.05. https://m.edsoo.ru/ff0c8a8a
67  OO6oOmaromuii ypok «MexaHuKaa 1 19.05 https://m.edsoo.ru/ff0c88be
68  OO6oOmarouwmii ypok «MomekyisipHas GU3uKaa» 1 20.05 https://m.edsoo.ru/ff0c88he
69  OO6oO6marommii ypok «TepMoguHaMUKa» 1 26.05 https://m.eds00.ru/ff0c88be
60BIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 69
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IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC

KoanuecTBO 4acoB 3ﬂeKTp0HHLIe
Ne Tema ypoka Ko Aara
/' Beero urpoa. Ilpakruu. S — uugposbIe
padoThbI padoThI Inan Dakt o0pa3oBaTe/ibHbIE
pecypcsbl
1 ]I;IOCTOHHHBIC MarHHTbl 1 UX B3aUMOJICHCTBHE. MaerHTHoe noJe. 1 1.09 https://m.edsoo.ru/ff0c9778
€KTOp MarHUTHOM UHAYKUUU. JIMHUY MarHuTHOW MHIYKLIUH
9 MarauTHoe 1nosje NpoBoJHUKA ¢ TOKOM. OnbIT Dpcresa. 1 4.09 https://m.edso0.ru/ff0c9778
B3zaumoseiicTBue MPOBOIHUKOB C TOKOM '
3 JlaboparopHas paboTa «/3ydueHrne MarHUTHOTO MOJIs KaTYIIKU C 1 1 8.09 https://m.edsoo.ru/ff0c9778
TOKOM)
JlelficTBE€ MarHUTHOTO TOJISI HA MPOBOJAHUK ¢ TokoM. Cuita https://m.edsoo.ru/ff0c9778
4  Awmmepa. JlabopartopHas pabora «lccinenoBanue nercTBus 1 1 11.09
IIOCTOSIHHOT'O MarHUTa Ha PAMKy C TOKOM»
5 JleiicTBME MarHUTHOTO OJISL HA IBMIKYILYIOCS 3apSKCHHYIO 1 15.09 https://m.edso0.ru/ff0c9778
yactuity. Cuna Jlopenma. Pabota cusl Jlopenna '
OneKkTpoMarHuTHast UHAYKIus. [10Tok BekTopa MarHuTHOM https://m.edsoo0.ru/ff0c9778
6 waaykouu. SJC uHAYKIKU. 3aKOH JIEKTPOMAarHUTHON MHTYKIIUU 1 18.09
®Dapanes
7 JlaGopaTtopHas pabota «HccnenoBanue siBIeHUs 1 1 2209 https://m.edsoo0.ru/ff0c9778
AIEKTPOMAarHUTHON MHIYKIIUN
NunyktuBHOCTD. SIBReHne camonnaykuuu. 9C caMOMHAYKIINH. https://m.edsoo.ru/ff0c9778
8  DHeprus MAarHUTHOTO TOJISI KATYIIKH C TOKOM. 1 25.09
ONEKTPOMAarHuTHOE MOJIe
TexHuueckue yCTpoMCTBA U UX MPUMEHEHHUE: TTIOCTOSIHHBIE https://m.edsoo.ru/ff0c9778
9  MarHuTHl, ITEKTPOMATHUTHI, DIIEKTPOIBUTATENb, YCKOPUTEIH 1 29.09
AJIIEMEHTApHBIX YaCTHL], UHIYKIIMOHHAs NI€Yb
10 O6o6miatomuit ypok «MarHuTHoe moje. DIeKTPOMAarHUTHAsI 1 510 https://m.edso0.ru/ff0c9778
VHIYKIIHS»
11 KontpoasHas pabota Nel 1 1 6.10 https://m.eds00.1u/ff0c9778
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12

CBoOosHbIe MexaHn4eckue Konedanus. ['apmonnyeckue
KoyieOaHus. Y paBHEHUE TaApPMOHMYECKUX KOJICOaHUH.
I[TpeBpaieHue sHEprun

9.10

https://m.edsoo.ru/ff0c9778

13

14

15

JlaboparopHas pabota «lccrnenoBanue 3aBUCUMOCTH Mepro/ia
MaJIbIX KOJieOaHUi Tpy3a Ha HUTH OT JJIMHBI HUTU H MaCChl TPY3a»

Konebarenpublit KOHTYp. CBOOOIHBIC 3JICKTPOMArHUTHBIC
Kosie0aHus B U1€aJIbHOM KOJieOaTeIbHOM KOHTYpe. AHaIOTUs
MEXy MEXaHUUECKUMH M JIEKTPOMArHUTHBIMH KOJIEOaHUSIMU
®opmyna TomcoHa. 3aKOH COXpaHEHMsI SHEPTUU B U/1€aJIbHOM
K0J1e0aTEeIbHOM KOHTYpE

13.10

16.10

20.10

https://m.edsoo.ru/ff0c9778

https://m.edsoo.ru/ff0c9778

https://m.edsoo.ru/ff0c9778

16

[IpencraBnenue o 3aTyxaromux KojaeOaHUsIX. BeiHyX1eHHbIE
MexaHuuyeckue kosnebanus. Pesonanc. BeiHyX1eHHbIE
9JIEKTPOMAarHUTHbBIE KOJIeOaHMsI

23.10

https://m.edsoo.ru/ff0c9778

17

18

[lepemennslit Tok. CUHYCOUJAIbHBIN IEPEMEHHBIN TOK.
MOIIHOCTb IEPEMEHHOIO TOKA. AMIUIUTYAHOE U IEHCTBYIOIEE
3HA4YECHME CUJIBI TOKA U HAIIPSKEHUS

Tpanchopmarop. IIponsBoacTso, nepenava u norpedaeHue
QJIEKTPUUECKON IHEPTUU

6.11

10.11

https://m.edsoo.ru/ff0c9778

https://m.edsoo.ru/ff0c9778

19

20

21

22

23

YCTpOﬁCTBO H INPAKTUYICCKOC MPUMEHCHHUC IJICKTPHUICCKOTI'O
3BOHKA, reHeparopa nECpeMEcHHOro Toka, JIMHAI QJICKTpoIIepcaavd

DKOJIOTUYECKHE PUCKU TIPU MTPOU3BOJCTBE DJIEKTPOIHEPTUH.
KynsTypa ncnonb3oBaHust 3J1€KTPOIHEPTHH B IOBCEAHEBHON
YKU3HU

MexaHu4ecKkre BOJHBI, YCIOBHS pacnpocTpanenus. [lepuo.
CKOpOCTb pacrpoCTpaHeHHs U JAJIMHA BOJHBIL. [lonepeunsie n
IIPOJIOJIEHBIC BOJTHBI

3Byk. CkopocTh 3ByKa. [' pomMkocTh 3Byka. Beicota Tona. TemOp
3ByKa

DIIEKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOpocTh. [IIkama
AIIEKTPOMArHUTHBIX BOJIH

13.11

17.11

20.11

2411

27.11

https://m.edsoo.ru/ff0c9778

https://m.edsoo.ru/ff0c9778

https://m.edsoo.ru/ff0c9778

https://m.edsoo.ru/ff0c9778

https://m.edsoo.ru/ff0c9778

24

[IpuHUMIIBI paIUOCBSI3U U TENEBUACHUS. Pa3BUTHE CPEJCTB CBSI3U.
Pagnosokamus

1.12

https://m.edsoo.ru/ff0c9778
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25 KontponbHas pabora Ne2 4.12

26 [IpsamosnuHetHOE pacpOCTpaHEHUE CBETA B OJHOPOIHOM Ccpelie. 8.12 https://m.edsoo.ru/ff0c9778
Toueunslii ICTOYHUK cBeTa. JIyd cBeTa

7 OtpakeHue cBeta. 3aKOHbI OTpakeHus ceeta. [loctpoenue 1112 https://m.edso0.ru/ff0c9778
n300pakeHHH B INIOCKOM 3€pKajie

28 HpGJIOMJIeHI:Ie ceera. [lonHOE BHYTpEeHHEE OTpaKEHUE. 15.12 https://m.edso0.ru/ff0c9778
[TpenenbHbIN yroJl IOJHOTO BHYTPEHHETO OTPAXKCHMSI

29 JlaGopaTopHas padora «M3mepeHune moka3aress IpeIoMICHUS 1812 https://m.edsoo.ru/ff0c9778
CTEKJIa»

https://m.edso0.ru/ff0c9778

30 JIunzsl. [Toctpoenue n3odpakeHuii B aun3ze. PopMyiia TOHKOM 29 12
JIMH3bL. Y BEJIMYEHUE JINH3bI

31 JlaGopaTopHas pabota «lccnenoBanue CBOMCTB M300payKEHUM B 25 12 https://m.edsoo.ru/ff0c9778
JTMH3aX»

30 Jucniepcus cBera. CroxkHbIN cocTaB Oemoro ceta. L[BerT. 99 12 https://m.edsoo0.ru/ff0c9778
JlaGopatopHas pabota «HaOnroeHue qucnepcuu cBeTay

33 I/IHT?p(I)epeHI_[I/I}I cera. Judpakuus ceeta. AudpaxironHas 1201 https://m.edsoo0.ru/ff0c9778
pemérka

34 TlonepeyHOoCTh cBETOBBIX BOJIH. [lonspu3zanus cBeta 15.01 https://m.eds00.ru/ff0c9778

35 Ontuueckue MpuOOPsl U YCTPOUCTBA U YCIOBUS UX O€30M1aCHOTO 19.01 https://m.edsoo.ru/ff0c97
IPUMEHEHUS

36 ['panuisl HPHMEHHMOCTH KJIacCn4uecKor MexaHukH. [locTynaret 2901 https://m.edso0.ru/ff0c9778
CIEIMAJIBHOM TEOPUH OTHOCUTEIBHOCTH

37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHU 1 26.01 https://m.edsoo.ru/ff0c9778
COKpAIllEHUE JITHHBI

38 OHeprusi U UMITYJIbC PENSTUBUCTCKON YacTulbl. CBA3b MAcChI C 29.01 https://m.edso0.ru/ff0c9778
SHEPrUeil U UMITYJIbCOM. DHEPTUsl TOKOS

39 KomrtpomsHas paGora Ne3 202 https://m.edso0.ru/ff0c9778
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40 ®oronsl. Popmyna [Tnanka. DHeprust U UMITYIILC GOTOHA 5.02
a1 OtkpsiTue u uccnenoBanue porordpdexra. Onwite A. T 9.02 https://m.edsoo.ru/ff0c9778
CroneroBa
3akonsbl potodddexra. YpaBHeHne DUHIITEIHHA 1715 https://m.edsoo.ru/ff0c9778
42 dotorddekra. «KpacHas rpanuma» potodddexra 12.02
43 JlaBnenue ceera. Onbithel I1. H. JIeOeneBa. Xumudeckoe JaeicTBHE 16.02 https://m.edsoo.ru/ff0c9778
cBeTa
44 TexHuueckue ycTpoicTBa U NPaKTUYECKOE TPUMEHEHHE:! 1902 https://m.edsoo0.ru/ff0c9778
¢doTorIeMeHT, POTOMATUHK, COTHEUHAsI OaTapesi, CBETOINO
45 Pemienue 3a1a4 1o TeMe «JIeMEHThI KBAaHTOBOW ONTUKI) 26.02 https://m.eds00.u/ff0c9778
16 Mopeinb atoma Tomcona. OnbiThl Peszepdopaa no paccesnuto a- 503 https://m.edsoo0.ru/ff0c9778
yactull. [Inanerapnast mogenp aToma
47 Tocrynats Bopa 503 https://m.edso0.ru/ff0c9778
48 W3nyuenue u nornomienrne GOTOHOB MPHU IEPEXOJIE aTOMa C 12.03 https://m.edsoo0.ru/ff0c9778
OJIHOTO YPOBHSI SHEPrUU Ha Apyroi. Buasl ciekTpos
BomnHoBeIe cBoiicTBa yacTull. Bosb!l ne bporins. https://m.edsoo0.ru/ff0c9778
49 KopmyckynsipHO-BOHOBOM nyanu3M. ClIOHTaHHOE U 16.03
BBIHYX/ICHHOE U3JIy4eHHE
50 OtkpriTue paguoakTuBHOCTU. OnbITh Pesepdopna o 19.03 https://m.edsoo0.ru/ff0c9778
OIIPEACIEHUIO COCTaBA PAIMOAKTUBHOTO U3ITY4YECHHUS
51 CgoiicTBa anb(a-, 6era-, raMmma-u3nydeHus. Bnusaue 93.03 https://m.edso0.ru/ff0c9778
pPaZ0aKTUBHOCTH Ha )KMBbIE OPTaHU3MBbI
52 OTkpbITHE IPOTOHA U HEWTpoHA. M30TONBI. Anbda-pacnaf. 26.03 https://m.eds00.ru/ff0c9778
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnal. ['amMmma-uzinydyeHue
OHeprus cBA3U HYKJIOHOB B sApe. S nepHble peakuuu. S aepHbii https://m.edsoo0.ru/ff0c9778
53 peakrop. [TpoGireMbl, TEPCIIEKTUBBI, IKOJIOTUIECKUE aCTICKTHI 6.04
AIEPHOM DHEPrETUKH
54 OnemeHTapHble YacTUllbl. OTKpPBITHE MTO3UTPOHA. MeTo1bI 9.04 https://m.edso0.ru/ff0c9778

HaOJIIOICHUS M PETUCTPAIIMH AJIEMEHTAPHBIX YacTull. Kpyribiii
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cron «DyH1aMeHTalbHbIE B3aUMOJICUCTBUA. ENMUHCTBO
($U3UIECKOil KAPTHHBI MUPaY»

Dtanbl pa3BUTHs acTpoHoMUU. [Ipukiaanoe u
MHPOBO33PEHUYECKOE 3HAUECHNE acTpOHOMUHU. But 3BE€31HOTO HeOa.

https://m.edsoo.ru/ff0c9778

55 .. 13.04
CozBes3aust, apKue 3BE3/bl, INIAHETHI, UX BUIUMOE ABH)KEHUE.
CounHeyHas cucrema
56 C(?:]'IHI_IC. ConneuHast akTuBHOCTh. MicTounuk sHeprun ConHia u 16.04 https://m.edsoo0.ru/ff0c9778
3BE31
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/1bI IIIaBHOU https://m.edso0.ru/ff0c9778
57 TOCIC/IOBATENLHOCTH. BuytpenHee crpoeHue 3BE3. 20.04
CoBpeMeHHbIE NPECTABICHUS O IPOUCXOKICHUN U IBOJIIOLIUN '
CoJHIIa ¥ 3BE3]
Muneunsiii [Iyte — Hama ['anaktuka. [TonoxeHnue u 1Brm>xeHne https://m.edsoo0.ru/ff0c9778
58 Comnnna B 'anaktuke. [anaktuku. UEpHBIE IBIPHI B siApax 23.04
rajJlakTHUK
59 Bcenennas. Pa30Oeranue ranakruk. Teopus boinbiioro B3pbiBa. 27,04 https://m.edso0.ru/ff0c9778
PenukroBoe nznmyuenue. MeraranakTuka '
60 HepemenHbie MpoOIEeMbI aCTPOHOMUU 30.04 https://m.eds00.1u/ff0c9778
61 Komtpombas pabora Ned 405 https://m.edso0.ru/ff0c9778
O606maromuii ypok. Poiab ¢pusuku u actpoHOMUu B https://m.edsoo0.ru/ff0c9778
62 DPKOHOMHYECKOM, TEXHOJOTHYECKOM, COIUATIEHON U YTHYECKOM 7.05
cdepax AesITENTbHOCTH YeJIOBEKa
63 O6o06maromuii ypok. Poiabs u MecTo puU3NKu 1 aCTpPOHOMHUH B 14.05 https://m.edsoo.ru/ff0c9778
COBPEMEHHOM HAYYHOU KapTUHE MUPA '
64 Ob6o6maromuit ypok. Posib pusnueckoii Teopun B GopMHUPOBAHUU 18.05 https://m.edsoo.ru/ff0c9778
IpeJICTaBICHUN 0 PU3NYECKON KapTHHE MHUpa '
Oo6o06maromuit ypok. Mecto ¢pu3ndeckoil KapTHHBI MUpa B https://m.edsoo.ru/ff0c9778
65 o00meM psTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX 21.05
IIPEJICTABICHUN O IPUPOAE
66 PesepBHblil ypok. MaruutHoe nose. DIeKTpOMarHuTHas 25 05 https://m.edso0.ru/ff0c9778

WHTYKITAS
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PeszepBHblii ypok. Ontuka. OCHOBBI ClIEHHAIBHON TEOPUH 1 26.05 https://m.edsoo.ru/ff0c9778
OTHOCUTEIIBHOCTH '
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
nposepsi
eMOoro
pe3yJbT
ara

10.1

IIpoBepsiemble MpeaAMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM 00pa30oBaTe/IbHOM
NMPOrpaMMbl CpeiHero oo0uero 06pa3oBaHus

JleMoHCTpUpOBaTh Ha IpUMEpaxX poJib U MeCTO (PU3UKU B POPMUPOBAHUU COBPEMEHHOM
HAayYHOM KapTUHBI MHUpPA, B Pa3BUTHH COBPEMEHHOW TEXHHKHM W TEXHOJIOTHH, B

IIPaKTUYECKON JESITENbHOCTH JII0AEH

10.2

10.3

10.4

10.5

Y4uThIBaTh I'PaHULbl IPUMEHEHUS HW3YYEHHBIX (U3NYECKUX MOJIENEH: MaTepualibHas
TOYKa, MHEpLUaJIbHAs cHUCTeMa OTCuéra, aOCOJIOTHO TBEPAOE TEJO, HCalbHBINA Tas;
MOJIETIN CTPOECHMSI Ta30B, KUAKOCTEN U TBEPABIX TEJI, TOUCYHBIN JIEKTPUUECKUH 3apsij —

MIpH pelIeHny (U3NUeCcKUX 3a1a4

PacnoznaBath (usznueckue siBneHus (polecchl) U OOBSICHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH,  MOJEKYSIPHO-KMHETHYECKOM  TEOpUU  CTPOCHMsI  BellecTBa U
AJIEKTPOJUHAMHUKNA: PAaBHOMEPHOE M PABHOYCKOPEHHOE MPSMOJUHEWHOE JIBUKEHHUE,
CBOOOJIHOE IMaJICHUE TEJ, BH)KCHUE MO OKPYKHOCTH, HHEPIIUS, B3AaMMOJICHCTBHE TEI;
muddy3us, OpOyHOBCKOE TBUKEHUE, CTPOCHUE KUIKOCTEH U TBEPABIX Tell, U3MEHEHUE
o0béMa Ten Mpu HarpeBaHUW (OXJAXKJACHHH), TEIJIOBOE pPaBHOBECHE, HCIIapEHHUE,
KOHJICHCAIMs, TUIAaBJIEHWE, KPUCTAUIM3alMs, KUIMEHHE, BIAXKHOCTh BO3/yXa,
MOBBIIIIEHUE JIABJICHUS Ta3a MPHU €ro HAarpeBaHUHM B 3aKPBITOM COCYJIE, CBSI3b MEXIY
MapaMeTpaMu COCTOSIHMS ra3a B M30IPOLECcCax; AEKTpU3anus Tej, B3aUMOJIEHCTBUE
3apsa0B

OnuceiBaTh MEXaHUYECKOE ABUKEHUE, UCIONB3YsS (PU3MUECKHe BEIMUYUHBL: KOOPAWHATA,
MyTh, MEpPEMEIIEHUE, CKOpPOCTb, YCKOpEHHE, Macca Tela, Cuia, HMILYJIbC Tea,
KUHETHUYECKasl SHEPTUsl, MOTEHIIMaIbHAsl SHEPTHsI, MEXaHUUYeCKasi paboTa, MEXaHUYeCcKast
MOIIHOCTb; MPU OMHMCAHUU MPABUIBLHO TPAKTOBATh (PU3NYECKUI CMBICIT HCIOJIB3yEeMbIX
BEJIMYMH, WX OOO3HAYEHHUS U €IUHUIIBI, HAXOAUTHh (POPMYIbI, CBA3BIBAIOIINE TAHHYIO

(bU3NYECKYIO BEIMYUHY C APYTUMHU BEIMUYUHAMU

OnuceiBaTh HN3YYCHHLIC TCIIJIOBBIC CBOMCTBa T€II U TEIJIOBEIE SABJICHUS, UCIIOJIb3Y:d
CI)I/ISI/I‘—IGCKI/IG BCJIMYMUHEBL: [OaBJICHHUEC Tasa, TEMIICpaTypa, CpEaAHAA KHHCTUUYCCKAsA
OHEPIrud XaOTHYCCKOTO ABHKCHUA MOJICKYJII, CPEAHCKBAJpaTUdYHasA CKOPOCTbh MOJICKYII,
KOJIMYECTBO TCIUIOTHI, BHYTPCHHSASA SHCPIrusd, pa60Ta rasa, KOB(I)(I)I/IL[I/ICHT IIOJIC3HOTO
JIEHCTBHUS TEMJIOBOIO ABUTATCIIA; IIPU OMMMNCAHWUHN NMPABUIIBHO TPAKTOBATH (I)I/ISI/I‘-IGCKI/Iﬁ

CMBICJI MCITOJB3YEMbBIX BCIIMYWH, UX oOo3HaueHus u C€AUHUIIbI, HAXOIUTH q)OpMYJ'II)I,




CBSI3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETUUYUHY C IPYTUMU BETUYMHAM

10.6

10.7

10.8

OnuceiBaTh U3y4YEHHBIE JIEKTPUUYECKHE CBOWCTBA BEIIECTBA U AJIEKTPUUECKHUE SBIICHUS
(mportiecchl), UCTIONB3Ys (PU3UUECKHE BETHUUHBL: AICKTPUUCCKUHN 3apsil, JEKTPUICCKOES
1oJjie, HaNpsHKEHHOCTh TOJIsA, MOTEHIMAN, Pa3HOCTh MOTEHIMAJIOB; IPU OMHCAHUU
MPaBWIBHO TPAKTOBATh (PM3MUYECKUN CMBICI UCHOJIb3YEMbIX BEIMYUH, UX 0003HAYCHUS
U €IUHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOLIUE JAAHHYIO (DU3UYECKYI0 BEJIUYUHY C

APYIruMHA BCIIMYNHAMUA

aHATM3UPOBATh (PM3UYECKHE MPOLECCHl M SBJICHUSA, UCIONB3YS (U3NYECKHE 3aKOHBI U
NPUHLMIIBL 3aKOH BcemupHoro tsarorenus, |, Il u Il 3akonsr HbroToHa, 3aKoH
COXPAaHEHMsT MEXaHMYECKOW »HHEPruu, 3aKOH COXPAHEHUS HMIYJbCa, MPUHIMII
CYNEpHO3UIMKA CUJ, MPUHLMI PABHOIPABUS HHEPLUUAIBHBIX CHCTEM OTCUETa;
MOJIEKYJISIPHO-KUHETUUECKYI0 TEOPHIO CTPOEHMS BELIECTBA, I'a30BbI€ 3aKOHBI, CBS3b
CpelHEell KHHETUYECKOM HHEpPruM TEIUIOBOTO JBM)KEHMUSI MOJIEKYJ C aOCOIIOTHOU
TEeMIIepaTypoil, NepBblii 3aKOH TEPMOJAMHAMMKH; 3aKOH COXPAHEHUS 3JIEKTPHUYECKOTro
3apsja, 3akoH KysoHa; mpu 3TOM pasiuyaTh CIOBECHYH (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAXKEHUE U YCIOBUSI (IpaHUIlbl, 00JaCTH) IPUMEHUMOCTH

OOBACHATH OCHOBHBIC TNPUHIMIIBI JCHCTBUSA MallUH, HOPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3inyaTh YCJIOBHMS MX O€30IaCHOIO HCIIOJIb30BAHHS B IIOBCEJHEBHOMN

KHU3HU

10.9

10.10

BBITIONHATE AKCIIEPUMEHTHI 10 UCCIICOBAHUIO (PU3WYECKUX SBICHHA M TIPOIECCOB C
UCIOJB30BAHUEM TIPSMBIX M KOCBCHHBIX HW3MEPEHUH; TpuU OSTOM (HOpMYIHpOBATh
npobieMy (3aady) U TUIMOTE3y Y4eOHOTO SKCIEpUMEHTa, COOMpPATh YCTAaHOBKY U3
MIPEITIOKEHHOTO 000PYAOBAHHMSI, TPOBOIUTH OIBIT U (POPMYITUPOBATEH BHIBOIBI

OcyiecTBIATh MPSIMbIE M KOCBEHHBIE H3MEPEHHs] (PU3NYECKUX BEIUYHH; MPU ITOM
BBEIOMpATh ONTHMAIBHBIA CIIOCO0 HW3MEPEHUS W WCIOJIb30BaTh HW3BECTHBIC METO/IBI

OLICHKH ITOTPEIIHOCTEN U3MEPEHUN

10.11

10.12

HccnenoBath 3aBUCUMOCTH MeXAy (U3MUECKUMU BEJIMYMHAMM C HCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUIN; IPU ITOM KOHCTPYMPOBATh YCTaHOBKY, (PMKCHPOBATh PE3YJIbTaThl
MOJTyYEHHOM 3aBUCUMOCTH (PM3NYECKUX BEIMYUH B BHJE TaOiMIl M rpaduKoB, AenaThb
BBIBOJIBI 110 PE3YyJIbTaTaM UCCIIEAOBaHUS

Cobmronate mpaBuia 06€30MacHOTO TpyJa MpHU MPOBEJCHUM MCCIEJOBAaHUN B paMKax
y4eOHOr0 SKCIEPUMEHTa, y4eOHO-UCCIIE0BATEIbCKON U MPOEKTHON JEesTeNbHOCTH C

MCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U J1aOOpaTOPHOro 000pyA0BaHUS

10.13

Pemate pacuérHple 3amauu C SBHO 3aJaHHON (U3MYECKOW MOJENBI0, HCIOIB3Ys
(dbu3MYecKre 3aKOHBI W TIPUHIIMIIBI; Ha OCHOBE aHAl3a YCIIOBUS 3aJadyd BBIOMpATh
(U3MYECKYI0 MOJEINb, BBIACIATH (U3MUYECKUE BEIUYHHBI U (OPMYIbI, HEOOXOIUMbIC
JUIsl €€ pelieHts], TPOBOJUThH PACUEThl U OLIEHUBATh PEAIbHOCTD MOJYYEHHOTO 3HAUCHUS

(hUBUIECKON BETMYUHBI




10.14

Pemarp kadecTBEHHbIE 3a7jaud: BBICTPAUBATH JIOTUYECKU HEMPOTHUBOPEUMBYIO LIETIOUKY
pacCcy)KJIeHUi ¢ ONOpod Ha W3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (hu3Hueckue

SIBJICHUSA

10.15

10.16

Hcnonp30BaTe NpH  pemieHHH y4eOHBIX 3a/Jad COBPEMEHHBIE HH(POPMALMOHHBIC
TEXHOJIOTUU JJIsl IIOMCKA, CTPYKTYpPUPOBAaHMs, MHTEPIpPETAalUMUd M IPEACTaBICHUS
yueOHON W  HayyHO-NOMYJSApPHON uHpOpMalLMK, TMOJYYEHHOH U3  pa3IMyYHBIX
MCTOYHUKOB; KPUTUYECKH aHATU3UPOBATH MOJTy4aeMyro HH(OpMaIIio

[TpuBOANTH IpUMEPHI BKIIA/1a POCCHMCKHUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, OOBSCHEHHE TIIPOILIECCOB OKPYXKAIOIIETO0 MHpa, B pa3BUTHE TEXHUKH U

TEXHOJIOTUN

10.17

10.18

Hcnonp3oBaTh TCOPCTUUCCKHUEC 3HAHUA 110 (1)I/I3I/IK6 B HOBCGHHCBHOfI KU3HU OJIA
obOecrieueHrss 0e30MacHOCTH TMpU OOpalleHud ¢ npudopaMu U TEXHHUYECKUMU
yCTPOMCTBAMM, MJISi COXPAaHEHHUS 370POBbS M COOJIOACHHUS HOPM HKOJIOTHMYECKOTO
MOBEJICHUS B OKPYKAIOUIEH cpele

Pa6OTaTI> B I'PpYIII€ C BBIIIOJHCHHUEM PAa3JIMYHBIX COLHAJIbHBIX poneﬁ, IJIaHUPOBATb
paboTy TpyHOIbl, paUMOHAIBHO pacHpeluelisiTh OOS3aHHOCTH W IUTAHHPOBATH
JeSITeIbHOCTh B HECTAHIAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATh BKJIAJ KaXIOTO U3

YYaCTHUKOB I'DYIIIBI B pCIICHUC paCCManHBaCMOﬁ HpO6J’I€MLI

11 KIIACC

Kona
npoBeps
€MOoro
pe3yJbT
aTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI 00pa3oBaTe/iLHOI
NPOrpaMMbl CpeiHero o0umero 00pa3oBaHus
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11.2

JleMOHCTpUpOBaTh Ha IpUMEpax poJib U MECTO (PU3UKU B POPMHUPOBAHUU COBPEMEHHOM
HAay4YHOWM KapTUHBl MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKM UM TEXHOJOTHH, B
MPAKTUYECKON JESATEIBHOCTH JIIOJEH, ETOCTHOCTh U €AMHCTBO (PU3UYECKON KapTHUHBI
Mupa

VY4uThIBaTh TpaHUIBl NPUMEHEHMs] HM3Y4YEHHBIX (U3MYECKMX MOJENeN: TOUEUHBIH
JNEKTPUUECKUN 3apsij, AAEPHAst MOJAENb aTOMA, HYKJIOHHAsI MOJIENIb aTOMHOTO siApa IpH

penieHnn GU3NYecKux 3aaa4d

11.3

Pacnio3znaBate ¢usnyeckue siBieHus (Mpolecchl) U OOBICHATh X HAa OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKN M KBAHTOBOW (PU3UKU: 3JEKTpUUYECKas MPOBOJUMOCTb, TEIUIOBOE,
CBETOBOE, XMMHMYECKOE, MarHUTHOE JEWUCTBUS TOKA, B3aUMOJACHCTBHE MAarHUTOB,
NIEKTPOMAarHUTHass MHAYKLUSA, JIEHCTBUE MATHUTHOTO IOJIS HAa MPOBOJHHUK C TOKOM M

HBH)KYMHﬁCﬂ 3apsan, SJICKTPOMAarHUTHBLIC KojeOaHust u BOJIHBI, pr[MOJ'IPIHCfIHOC




11.4

pacrpocTpaHeHHE CBETa, OTPaXEHUE, NMpeloMIIeHHe, MHTepepeHnus, Audpakius u
MOJISIpU3aLUsl CBETa, AMCIEpCUsi CBeTa, (orodnextpudeckuii 3pdext (potosdpdexr),
CBETOBOE [IaBJICHME, BO3HMKHOBEHHE JIMHEHYAaTOrO0 CIEKTpa aToMa BOJAOPOJA,

€CTECTBCHHAA U UCKYCCTBCHHAs PAANOAaKTUBHOCTDb

OrnuchIBaTh N3YYCHHBIC CBOMCTBA BEIIECTBA (JIEKTPUUECKHUE, MAarHUTHBIC, ONITHYECKUE,
AJIEKTPUYECCKYIO TPOBOJAMMOCTDh PA3JUYHBIX CPEA) M DJICKTPOMArHUTHBIC SBICHUS
(mporiecchl), WCTONB3ys (U3MUECKUE BEIWYMHBI: JJCKTPHUSCKUN 3apsl, Chila TOKa,
AIEKTPUUECKOE HAIPSKEHUE, FICKTPUUECKOE COMPOTUBIIEHUE, PA3HOCTh MOTEHIIHAIOB,
OJIC, pabora TOka, WHAYKIHMS MarHUTHOTO II0Js, cuiaa Ammepa, cuia JlopeHiia,
WHJIYKTUBHOCTb KAaTYIIKH, YHEPTUs JJECKTPUUYCCKOTO W MArHUTHOTO IIOJICH, MEepuoj u
gacToTa KoyieOaHWil B KojeOaTenhbHOM KOHType, 3apsii W CHIa TOKa B TIpoIiecce
TApPMOHHYECKHUX DJICKTPOMArHUTHBIX KOJeOaHui, (JOKYCHOE pacCTOSHUE W ONTHYECKas
CHJIa JIMH3bI; TIPU OMMCAHUU MPABUIILHO TPAKTOBATh (PU3UUYECKHUIT CMBICI HCIIOIb3yEeMbIX
BEJIMYMH, UX O00O3HAUEHUS U €IMHHUIIBI; YKA3bIBaTh (OPMYJIbI, CBS3bIBAIOIINE JAHHYIO

(bU3NYECKyIO BETUUMHY C IPYTHMHU BEIIMYMHAMU
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OnuceiBaTh HN3YUYCHHBIC KBAHTOBBLIC ABJIICHHA W MNPOLECCCHI, HCIIOJIb3Yys (bHSI/I‘IGCKI/Ie
BCIIMYUHBI: CKOPOCTH OJJICKTPOMAIrHWUTHBIX BOJIH, JIMHA BOJIHBI M 4YaCTOTa CBCTA,
OHCPrud U HUMIIYJIbC (1)OTOHa, nepuoJ nojiypaciiazia, SHEprusd CBsA3U aTOMHBIX SAJCP,
IIpUu OIIKMCAHUHU IPABHUJIBHO TPAKTOBATb (bH?»H‘ICCKPIfI CMBICJI UCITIOJIB3YCMBIX BCJIMYMH,
UX O00O03HAYCHUS U CAWHUIIBI, YKa3bIBaTh (1)OpMy.HI)I, CBA3BIBAIOIUC OAHHYIO
(bI/I?;I/I‘-IeCKYIO BCJIMYUHY C APYIrMMU BCIMYMHAMHU, BBIYHUCIIATH 3HAUCHUC (1)H3H‘~ICCKOﬁ

BCIIMYHMHBI

11.6

AHanu3upoBath (pU3NUECKHE MPOIECCHl U ABJIEHUS, UCHOJB3YS (PU3NUYECKHE 3aKOHBI U
NpUHIMIBL 3aKOH OMma, 3aKOHBI MOCJEN0BAaTEIBHOTO M INApajlIeIbBHOTO COEAVHEHMS
IIPOBOJAHMKOB, 3aKOH JIxoyns — JleHua, 3aKOH 3JIEKTPOMArHUTHOW MHIYKIIMH, 3aKOH
MPSIMOJIMHEIHOTO  paclpOCTPAHEHUs CBETa, 3aKOHbl OTPAXEHMsI CBETa, 3aKOHBI
MIpeIOMJIEHUsI CBETa, ypaBHEHHE OWHIITEeHHA i (HoTod(ddexTa, 3aKOH COXpAHEHHS
SHEPTUH, 3aKOH COXPAaHEHHs HMIIYJIbCa, 3aKOH COXPAHEHUS DJIEKTPUUYECKOr O 3apsja,
3aKOH COXPAaHEHHUs MAacCOBOTO YHWCIA, IOCTylaTel bopa, 3akoH paaroaKTUBHOIO
pacmaza; Mpud OTOM  pa3iludaTh CIOBECHYK (OPMYIMpPOBKY 3aKOHa, €ro

MAaTEMAaTUYCCKOC BBIPAKCHUEC U YCIIOBUA (FpaHI/II_IBI, 06J'IaCTI/I) MNPUMCHHUMOCTH

11.7

OHpeHeHHTB HampaBJICHUEC BEKTOpa MHAYKIWH MAarHUTHOTO ITIOJIA ITPOBOJHHUKA C TOKOM,

cuiiel Amnepa u cwiibl JlopeHna

11.8

CTpouTh U ONUCKHIBaTh U300paKEHUE, CO3/]aBAEMOE TUIOCKUM 3€pKaJIOM, TOHKOW JTMH30M

11.9

BEITONHATE SKCHEPUMEHTHI TI0 WCCIICAOBAHUIO (PU3UYECKUX SIBICHUH M TPOIECCOB C
UCTOJb30BAHUEM TPSAMBIX M KOCBEHHBIX HW3MEpEHHUil; mpu 3ToM (HOopMyIHpOBATH
npobnemy (3afayy) M TUHOTE3y y4eOHOro H3KCIEePHUMEHTa, COOMpaTh YCTaHOBKY U3

MPEIJI0KEHHOTO 000PYA0BaHUS, TPOBOAUTH OIBIT U (POPMYIUPOBATEH BHIBOIBI




11.10

OC}’H.IGCTBJ'DITB npsAMBIC W KOCBCHHBLIC HN3MCPCHUSA (1)I/ISI/I‘I€CKI/IX BCJIMYHH, IPHU 3TOM
BBIGI/IpaTB OIITHUMAJIBHEII CII0CO0 U3MCPCHUSA W HCIIOJb30BATL HU3BCCTHBIC MCTObI

OIIEHKH MOTPEIIHOCTEN U3MEPEHU I

11.11

11.12

HccnenoBaTh 3aBUCHUMOCTH  (PU3UYECKMX BEJIWYUH C WCIOJIB30BAHHEM MPSIMBIX
U3MEpEeHuil; MpH OSTOM KOHCTPYHPOBAaTh YCTAaHOBKY, (DUKCHpPOBATh pe3yJbTaThl
MOJIYYEHHOM 3aBHCUMOCTH (DU3MUECKHX BEJIMYHH B BUAE TaOIUI] U rpaduKoB, JIenaTh

BBIBOJIBI ITO PC3YyJIbTaTaM UCCIICAOBAHUA
CoOmronars npasuia 0€30MaCHOrO TpyAa MPU MPOBEAECHUM MCCIEIOBAaHUNA B paMKax
y4eOHOTro 3KCIEepUMEHTa, YUYeOHO-NCCIeI0BATEIbCKON U MPOCKTHON NEATEIBHOCTH C

HCII0JIb30BAHUEM U3MEPUTEIbHBIX YCTPOUCTB U 1a00OpaTOPHOTrO 000pyI0BaHUS

11.13

Pemarp pacuérHbie 3amaun C SBHO 3aJaHHON (PU3UYECKOW MOJENbI0, HCIIONB3YS
¢dbu3nuecKkre 3aKOHbI W TPHUHIIMIIBI; HA OCHOBE aHalM3a YCJOBHs 3aJaud BBHIOMpATH
(bu3MYECKyI0 MOJEINb, BBIACIATH (DU3HUECKUE BEIUYUHBI M (HOPMYIbI, HEOOXOIUMBIE
JUIsl €€ pelIeHUs, POBOJIUTh PACYETHI U OLIEHUBATh PEAIBHOCTD IMOJYYEHHOTO 3HAYCHHUS

(U3HYECKON BETUIMHBI

11.14

11.15

Pemate kauecTBECHHBIC 3ala4yM: BBICTPAMBATH JIOTUYCCKU HCHPOTUBOPCHUBYIO LCIIOYKY
paCCY)K,I[eHI/Iﬁ C OHOpOﬁ Ha HU3YYCHHBIC 3aKOHBbI, 3aKOHOMCPHOCTHU U Q)Hanecxne

SABJICHUA

Hcnonb3oBaTe MNpu  pelleHHMH Y4eOHBIX 3aJad COBPEMEHHblE HH(POPMALMOHHBIE
TEXHOJIOTUU JJIsl IIOMCKA, CTPYKTYPUPOBAHMsI, MHTEPIpPETalMu M IPEACTaBICHUS
yu4eOHOH W HaydyHO-TIONMYJSIpHOH WHGpOpMANMK, TMONYYSHHOH W3  PasIHMYHBIX

HMCTOYHUKOB; KPUTUUYECKH aHAJIM3UPOBATH MOJTy4aeMyI0 HH(DOpPMAIHIO

11.16

OOBSCHATh MPUHIUNBI JEHCTBUS MaIllMH, NPUOOPOB U TEXHUYECKUX YCTPONCTB;

pasiinvdaTth yCJIOBUSA UX 0e30MacHOro NCIOJIL30BAHHUS B HOBCGI[HCBHOfI KHU3HHU

11.17

11.18

[IpuBoUTE MpUMEPHI BKIIaAa POCCUMCKUX U 3apYOE€KHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKd, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIET0O MHUpPA, B Ppa3BUTUE TEXHUKH U

TEXHOJIOTUN

Hcnonb30BaTh TeOpeTHYECKHE 3HAHMA MO (U3MKE B TIOBCEAHEBHOW JKU3HU JUIs
obecriedeHuss 0e€30MacHOCTH Npu  oOpalieHMH ¢ MpuOopaMM M TEXHUYECKHMHU
yCTpoicTBaMH, Jii COXpPAHEHUs 3/I0pOBbS M COOJIOJEHUS HOPM HKOJIOTMYECKOTO

MOBE/ICHUS B OKPYKAIOIIEN cpefie

11.19

PaGorare B rpymnme€ C BBIIIOJTHCHHUEM Pa3JINYHbIX COLOUAIIBHBIX pOJ'ICﬁ, IIJIAaHUPOBATH
pa60Ty TpYyIIIbI, palluOHAJIBHO paCcupCaACIIATh 00S13aHHOCTH U IJIaHUPOBATH ACATCIbHOCTD
B HCECTAHAAPTHBIX CUTyallUAdX, aJICKBATHO OLCHUBATL BKJIAJ] KaXXIAOI0 U3 YYACTHUKOB

IPYIIIBI B pELIEHUE paccMaTpUBaeMoil MpooieMbl




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon
pa3jiena

Kon
NpoBepPsieMOro
3JIEMEHTA

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A

11

®duszuka — Hayka o mpuponae. HayuHble METOJbI MO3HAHUS OKPYKAIOIIETO
Mupa. Poib 3KcliepuMeHTa W TEOpUM B MPOILECCe IMO3HAHUS MPUPOIBL.

DKCHepuMEHT B (pU3UKE

1.2

MogenupoBanue pu3MUeCKUX SBJICHUNA U npoueccoB. HayuHble runoressl.
@dusnueckue 3aKOHbI U TEOPHH. | 'paHUIBI MPUMEHUMOCTH (PU3HUYECKHX
3akoHOB. [IpuHuun coorBerctBus. Posb 1 MecTo ¢pu3uku B (OpMUPOBAHUU
COBPEMEHHOM HAy4yHOM KapTUHBI MHMpA, B IPAKTHYECKOW JEATEIBbHOCTH

JIoneun

MEXAHUWKA

2.1

##HPari#KIMTHEMATHUKA

211

Mexaanu4deckoe JABHIKXCHHC. OTHOCUTENBHOCTh MEXaHHYSCKOTO JABUMIXXCHUS.

Cucrema orcuéra. TpaekTopus

2.1.2

[Tepemenienne, ckopocThb (CpelHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTepuaJbHONM TOYKH, HMX TPOCKIMM Ha OCH CHCTEMBbI

koopauHat. Cli0’keHne NepEeMEIICHUN U CII0KEHHE CKOPOCTEN

2.1.3

PaBHOMEpHOE M paBHOYCKOPEHHOE NpsAMOJIMHEHHoe aBMkeHue. ['paduku
3aBHCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, INyTU U TNepeMEeIIeHUs

MaTepHaﬂLHOﬁ TOYKHU OT BPEMCHU

2.14

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaieHus

2.15

KpuBonuneiinoe nBuxeHue. PaBHOMepHOE ABMKEHUE MATEPUATIBbHON TOUYKH
M0 OKPYXXHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHass ckopocThb. llepuonm wu

qacToTa. HeHTpOCTpeMI/ITeHBHOG YCKOPECHUC

2.16

Texumueckne YCTpOﬁCTBaZ CIIMAOMETP, ABHKCHHUEC CHApSAIA0B, LCIHBIC H

PEMCHHBIC IICpCaAaAIn

2.1.7

[TpakTuyeckue paboTsl. I3MepeHne MrHoBeHHOU ckopocTH. MccnenoBanue
COOTHOUIEHUS MEXY ITyTSIMH, IPOUIECHHBIMHU TEJIOM 3a ITOCJIEI0BATEIbHbIE

paBHBIE TNPOMEKYTKH BpPEMEHU IIPU PABHOYCKOPEHHOM [BHKEHUM C




HayaJbHOU CKOPOCTHIO, pPaBHOW HYyI0. M3ydeHue ABWIKEHHS IIapvKa B

BSI3KOM JKUIKOCTH. V3ydueHne IBUKEHHS Tea, OPOIIEHHOTO TOPU30HTATBHO

2.2

2.3

#i#HParH# IMTHAMUKA
991 [Ipuaiun  otHocutenbHOcTH  ['aymuies.  IlepBeii  3akoH  HeroToHa.
o HHepruanpHble CUCTEMBI OTCUETA
2.2.2 Macca Tena. Cuna. [IpuHIHI CyNIEpIIO3UITUN CHIT
Bropo#i 3akoH HproToHa ni1 MaTepuaaibHOW TOYKHM B HWHEPUHAIBHOMN
2.2.3 cucreme otcuéra (MCO). Tpermit 3akoH HploToHa Ui MarepHaIbHBIX
TOYEK
294 3akoH BcemupHoro TtaroreHus. Cuna Tsokectu. IlepBas kocmuueckas
o ckopocTb. Bec Tena
2.2.5 Cuna ynpyrocru. 3akoH ['yka
Cuna tpenus. Cyxoe Ttperue. Cuia TpeHHs CKOJIBKEHMS U CUIa TPEHUs
2.2.6 nokost. Koadunment tpenns. Cuna conpoTUBICHUS MIPH IBUKCHNU Tella B
KHUJIKOCTH WJIU Ta3e
2.2.7 [TocTynaTenbHOE U BpallaTeIbHOE JBM)KEHUE a0COIIOTHO TBEPIOTO Tea
228 MoOMeHT cuiibl OTHOCUTENBHO oOcu BpaiieHus. Ilinedo cumbl. YcnoBus
o paBHoBecus TBEporo Tena B MCO
229 TexHuueckue yCcTpOWCTBA: MOAIIMIHUKH, JABM)KEHHUE HCKYCCTBEHHBIX
o CIIyTHUKOB
[TpakTnueckue pabGoThl. M3yueHue naBHkeHUsT Opycka IO HaKJIOHHOM
IUIOCKOCTH IOl I€WCTBHEM HECKOJBKHX cui. MccienoBaHue 3aBUCHMOCTH
2.2.10 CHJI yIPYTOCTH, BOSHUKAIOMINX B AeHOPMHUPYEMOI TIPYKUHE U PE3UHOBOM
oOpazue, oT BenMuuHbBl uX JAedopmanuu. MccrnegoBaHue —ycloBHi
paBHOBecHsI TBEPAOIO TeJa, UMEIOLIETO OCh BpAILLEHUS
###Par###3AKOHbBI COXPAHEHIN S B MEXAHUKE
231 HNMitynsc MaTepualibHOW TOYKH, CHCTEMBI MaT€pUaIbHBIX TOYEK. MITynbC
- CHJIBI M1 U3MEHEHHE HMITYJIbCA TEJIa
2.3.2 3akoH coxpaHenus umiysbca B MCO. PeakTuBHOE IBM)KEHNE
2.3.3 Pabota cuibl
2.34 Mo1tHoCTb CHJIBI
235 Kunetnueckass 3Heprusi MarepuagbHOM TOYKU. Teopema O KHHETHYECKOMN

SHEPrUu




[TorenmmanpHast SHEprus. [TorennmansHas SHEprus yIpyro

2.3.6 neGopMHpOBaHHOW TMpyXuHBL. [loTeHIManpHas SHEprus Tena BOJIU3U
MOBEPXHOCTH 3eMIIU
[ToreHnmanbHple W HENOTEHIMAaNbHbIE  CWibl.  CBs3pb  pabOTHI
2.3.7 HEMOTCHIUAIBHBIX CHJ C M3MEHEHHEM MEXaHWYECKOH SHEPrHH CHCTEMBI
TeJ. 3aKOH COXPAHEHUS] MEXaHUYECKON SHEPTUH
2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHHS
230 TexHUYeCKne yCTPOWCTBA: IBUKCHUE PAKET, BOJOMET, KOMEp, MPYKHUHHBIH
o MUCTOJIET
[IpakTuyeckue paboTbl. M3ydeHue CBSI3M CKOPOCTEH TeJ MPH HEYNPYroM
2.3.10 ynape. UccnenoBanue cBA3U pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOU

SHEpPruu Teia

3 MOJIEKVJISIPHAS ®U3UKA U TEPMOAMHAMUKA
##Par###OCHOBBI MOJIEKVJISPHO-KMHETUYECKOM TEOPUU
OCHOBHBIC TOJIOKEHUSI MOJICKYJIIPHO-KHWHETHYECKOW Teopuu. bpoyHOBCKOE
3.1.1 nekeHune. Juddysus. Xapakrep IBMKEHUS W B3aUMOICHCTBHSI YaCTHIY
BEIIIECTBA
312 Mozenu cTpoeHHs ra30B, KHUIKOCTEH M TBEPIBIX TEI U 00BSICHEHUE CBOICTB
o BEIIECTBA HA OCHOBE ATHX MOJIEIEH
3.1.3 Macca monexyn. KomngectBo Beniectsa. [TocTosiHHast ABoraapo
314 TennoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. Lllkana temneparyp
o enbcus
31 315 Mogens  wuneanmpHoro r1aza. (OCHOBHOE ypaBHEHHE  MOJIEKYJSPHO-
' o KUHETHUYECKON TEOPUHU HJI€AIbHOTO ra3a
318 AOGcomoTHas TeMmmeparypa Kak Mepa cpelHed KHHETHYECKOW 3HEepruu
o TETUTOBOTO JIBIKEHHS YacTu1] ra3a. [llkana remnepartyp KensBuna
3.1.7 VpaBuenne Knaneiipona — Menneneesa. 3akon JlanbToHa
318 l'azoBble 3akoHBI. M30mpomeccsl B HMIEAIBbHOM Ta3e € IOCTOSHHBIM
o KOJINYECTBOM BEIIIECTBA: M30TEPMa, M30X0pa, n300apa
3.1.9 TexHUYECKHE YCTPONUCTBA: TEPMOMETP, OapoMeTp
[TpakTuyeckue padoTel. M3MepeHue macchl Bo3ayXa B KJIacCHOW KOMHATe.
3.1.10 HccnenoBanne  3aBUCUMOCTHM  MEXJy  [apaMeTpaMH  COCTOSIHHS

Pa3peKEHHOTO Ta3a




3.2

3.3

OCHOBbI TEPMOJAMHAMUKHU

TepMoguHamuyeckas cucremMa. BHyTpeHHSsI SHEPrUsi TEPMOJIUHAMUYECKOMN

321 CHUCTEMBI U CTIOCOOBI €€ U3MEHEHUS
322 KonmuecTBo TemnoTel U pabota. BHYTpeHHssE SHEprusi OJHOATOMHOTO
o U7eabHOro rasa
Bunel temnonepenauu:  TEIUIONPOBOAHOCTh, KOHBEKLHUSA, H3Iy4eHUE.
3.2.3 TemmoémkocTs Tenma. YaenpHass —TEIUNIOEMKOCTh — BemiecTBa.  Pacuér
KOJIMYECTBA TEIUIOTHI MPU TeIUIonepeayue
[lepBbiii  3akoH  TepMoauHaMuku. llpuMeHeHue mepBOro  3aKoHa
3.24 TEPMOJMHAMHUKHN K u3omporeccaM. ['padudeckas mHTEprnpeTanus paboThl
rasa
TeroBele  mamumHbl.  [IpUHOUIBL  J€WCTBHS — TEIUIOBBIX  MAILIMH.
3.2.5 IIpeoOpa3zoBanus SHEPTUU B TEILIOBBIX MaluHaxX. KoadduimeHt mone3snoro
nercteus (nanee — KI1J[) TeroBoit mamumusl. [{ukn Kapuo u ero KIT/]
326 Bropoii 3akoH TepmonuHamuku. HeoOpaTMMOCTh MPOIECCOB B TPHUPOJIE.
o TemoBbie ABUTATETN. DKOJIOTUYECKUE TPOOIEMBI TEIIOIHEPTETHKU
397 TexHuuyeckue yCTpPONCTBA: JABUraTellb BHYTPEHHETO CrOpaHHs, OBITOBOM
o XOJIOIMIIHHUK, KOHTUIIUOHED
3.2.8 [TpakTuyeckue paboTel. M3mMepenue yenbHON TeIoéMKOCTH

###Par#H#ATPEI’ ATHBIE COCTOSAHUA BEHLIECBA. ®A30BBIE [TEPEXO/1bI

Hap006pa30BaHI/Ie N KOHACHCAIu:. I/IcnapeHHe U KUIleHue. Y AelabHas

3.3.1 TEIJIOTa MapooOpa3oBaHMs. 3aBUCHMOCTh TEMIIEPAaTyphl KHUIEHUS OT
JTaBJICHUS
3.3.2 AOcomoTHas ¥ OTHOCUTEIbHAS BIXXHOCTh BO3ayxa. HachIleHHbIi map
333 Tsépaoe teno. Kpucramnnueckue u amopgHsle Tena. AHU30TPONHsI CBOICTB
o kpuctamioB. JXKuakue kpucramisl. CoBpeMeHHbIE MaTepHaITbI
334 [InaBnenne w®  KpUCTAUIM3AIMA.  YJelNbHass  TEIUIoTa  IUJIaBJICHHS.
o Cyb6numarus
3.35 YpaBHeHHUE TEIIOBOro OajaHca
TexHUYeCcKue YCTPOWCTBA: THUTPOMETP M ICUXPOMETp, KaJllOpUMETP,
3.3.6 TEXHOJIOTUM TIONyYEHHUS COBPEMEHHBIX MaTepHajioB, B TOM 4HCIE
HaHOMAaTepHaJiOB, U HAHOTEXHOJIOTUU
3.3.7 [TpakTiueckue padboThl. I3MepeHne BIaXHOCTH BO3AyXa




OJIEKTPOAMHAMUKA

###HPari#OJIEKTPOCTATHUKA

4.1.1 DneKkTpu3anus Tell. IIeKTpUIecKui 3apsij. JIBa BUaa 2IEKTpUUYECKUX 3apsI0B
4.1.2 [TpoBOTHUKH, TUAIIEKTPUKH U TIOTYIIPOBOTHUKH
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
41.4 B3aumopeiicTeue 3apsaoB. 3akon Kymona
415 Onexrpuueckoe noise. Hanpsx€HHOCTh anekTpuueckoro mnoss. [lpuHiun
o cynepno3uuu. JINHUM HanpsHKEHHOCTH IEKTPUYECKOTO OIS
118 PabGora cun oanekrpocratmueckoro moinA.  llorenuuman.  PasHocTh
4.1 o MOTEHIMAJIOB
417 [TpoBOMHUKH ¥ JUDICKTPUKA B TIOCTOSHHOM DIIEKTPHYECKOM TIOJIE.
o Jusnektpudeckasi pOHUIIAEMOCTb
118 DAEKTPOEMKOCTD. Konpgencarop. DneKTPOEMKOCTh IJI0CKOTO
o KOHJIEHCAaTOpa. DHEPTHUs 3apsHKEHHOTO KOHICHCATOpa
TexHuueckue YCTPOMCTBA: JIEKTPOCKOII, 3JIEKTPOMETP,
419 AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHUE AIIEKTPOIPUOOPOB, KOHIEHCATOD,
KCEPOKC, CTPYHWHBIN IIPUHTED
4.1.10 [TpakTrueckue paboTel. Mi3aMepeHne 31eKTpoEMKOCTH KOHIEHCATOpa
#HEHPar###IIOCTOSHHBIN DJIEKTPUYECKHUM TOK. TOKHU B PA3JIMYHBIX CPEJAX
421 VYcioBUs CyIIECTBOBAHUS MMOCTOSIHHOTO 3JIEKTPUYECKOro TOKa. VICTOYHMKH
o Toka. Cuna toka. [locTosiHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma Ji1s yyacTka Lenu
4.2.3 DNeKTPUUECKOe COIIPOTUBIICHHE. Y JeIbHOE COIPOTUBIICHUE BELIECTBA
4.2.4 [TocnenoBarenbHOE, NapaieNIbHOE, CMELIAHHOE COeTMHEHNE IPOBOJHUKOB
42 4.2.5 Pabota snekrpuueckoro Toka. 3akoH Jxoyns — Jlenna
. 4.2.6 MOIIHOCTB 3IEKTPUYECKOTO TOKA
anekTpoABIKymas cuna (nanee — DJIC) m BHYTpeHHEE CONpPOTHBIIEHHE
4.2.7 HMCTOYHHMKA TOoKa. 3akoH Owma Juisi TMOJMHOW (3aMKHYTOH) SJEKTPUUYECKON
nenu. Kopotkoe 3amblkaHue
128 OJeKTpOHHAsT  MPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBHCHMOCTH
o COIIPOTHUBJICHUS] METAIIOB OT Temrieparypbl. CBepXIPOBOANMOCTh
4.2.9 DJIEKTpUYECKHI TOK B Bakyyme. CBOMCTBA EKTPOHHBIX ITyYKOB




[TonynpoBonuuku.  CoOcTBeHHass M HpHUMECHas  MPOBOJUMOCTD

4.2.10 noxynpoBogHukoB. CoiictBa p-n  nepexoga. I[lomynpoBOAHUKOBBIE
puOOpbI
4211 DJIEKTPUYECKUI TOK B AJEKTPOJUTAX. DJIEKTPOJIUTHYECKAs TUCCOLMALM.
o DneKTpoau3
4212 OnekTpuueckuii Tok B razax. CaMOCTOSITENIbHBIA M HECAaMOCTOSATEIbHBIN
o paspsa. PaznnuHble TUIIBI CAMOCTOATENBHOIO pa3psaaa. Moanus. [1nazma
TexHuueckue yCTpOWCTBAa: aMIIEpMETP, BOJBTMETP, PEOCTAT, UCTOYHUKHU
4913 TOKA,  JJIEKTpOHArpeBaTelIbHble  NPUOOPBI,  AJIEKTPOOCBETUTEIbHbBIE
o npuOOpbI, TEPMOMETP CONPOTHUBICHUS, BAaKyYyMHBIH MO, TEPMUCTOPHI U
(oTOpE3UCTOPHI, MOTYIIPOBOAHUKOBBIN U0, TATbBAHUKA
[TpakTuyeckue paboThl. M3ydeHne CMEIIaHHOTO COSTMHEHHS PE3UCTOPOB.
4.2.14 N3mepenne DJIC HUCTOYHMKA TOKAa M €ro0 BHYTPEHHErO COIPOTUBIICHHUSA.
Hab6nronenue anexrponuza
11 KJIACC
K Kon
o nposepsieMoro IIpoBepsieMble 3J1eMEHTHI COIEPKAHUS
pasaena
3JIEMEHTAa
4 SOJIEKTPOAMHAMUKA
##H#Par###MATHUTHOE TTOJIE. DJIEKTPOMAT'HUTHAA MHAYKIUA
4.3.1 [TocTostHHBIE MarHUTHI. B3anmoielicTBHE MOCTOSIHHBIX MATHUTOB
MaruutHoe mnosie. Bekrop MarHuTHOM — MHAYKUMHU. IIpuHOMD
4.3.2 cyneprno3unuu. JluHnm wmarsuTHOM wWHAyKuuu. KaprtuHa nuHUI
MarHUTHOM MHAYKIMH MOJISl TOCTOSSHHBIX MarHUTOB
MarnutHOoe TOJIe NPOBOAHMKA C TokoM. KapTuHa nuHMI 104
4.3 JUIMHHOTO  IPsAMOr0 IPOBOAHMKA W  3aMKHYTOI'O  KOJIBLIEBOTO
433 MPOBOJIHMKA, KaTymIKu ¢ TokoM. OmbIT Opcrtena. B3aumopeiictBue
MIPOBOJHHUKOB C TOKOM
4.3.4 Cwita Amriepa, €€ MOJTyJTb ¥ HalpaBJICHHUE
Cuna Jlopenua, e€ mMonynp M HampaBieHue. J[BH)KeHUE 3apsyKeHHOM
435 YaCTHUIIBI B OJHOPOTHOM MarHUTHOM ToJie. PaboTa cumbl Jloperia
4.3.6 SIBneHue 3JIEeKTPOMAarHUTHON MHAYKIIMHU




4.3.7 [ToTok BeKTOpa MArHUTHON UHIYKIIUHI
4.3.8 OJIC nHaykiuu. 3aKOH 3JIEKTPOMarHuTHOM MHAyKiuu dapaes
BuxpeBoe »snektpuueckoe mnoje. IOJC UHAYKIIMM B MNPOBOJHUKE,
439 JBUKYILIEMCS IIOCTYIATENbHO B OJIHOPOJAHOM MarHUTHOM I10J1€
4.3.10 [IpaBuno Jlenna
4.3.11 NunyktuBHOCTD. SBienue camounaykuuu. IJ{C caMOMHAYKIIMU
4.3.12 OHeprus MarHUTHOI'O NOJISl KaTyIIKHU ¢ TOKOM
4.3.13 DJIEKTPOMArHUTHOE TI0JIE
TexHuyeckue YCTPOWCTBA: MOCTOSHHBIE MArHUTBHI, AJIEKTPOMArHUTHI,
4.3.14 ANIEKTPOJBUraTeNb, YCKOPUTEIN JIEMEHTApHBIX YacCTULl, WHIYKLMOHHAs
neyb
[TpakTueckue paboThl. M3ydueHHe MarHUTHOTO TOJNS KaTYIIKH C
4.3.15 TOKOM. lccnenoBanue OeHCTBHS IOCTOSSHHOIO MarHuTa Ha PaMKy C
TokoM. MccnenoBanue sIBICHUS AIEKTPOMArHUTHOW WHIAYKIIMU
5 KOJIEBAHUA 1 BOJIHBI
###PartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
Konebarenbnass cucrema. CBoOomHble KonebaHusi. [ apMoHHMYECKHe
>11 konebanus. [lepuoa, yacrora, ammnryaa u ¢dasa kojaedanui
51.2 [IpyxvHHBIN MaITHUK. MaTeMaTH4eCKUN MassTHUK
VYpaBHeHHe TapMoHMUYeCKHUX  KojeOanuii. Kunemarudeckoe
>13 JTUHAMHYECKOE OMKCAaHUE KOJIeOaTeIbHOTO IBUKEHUS
[IpeBpamienne HHEpPruM NpU TAPMOHUYECKUX KojeOaHusx. CBs3b
514 aMIUTMUTYABl KONEOAHWM HWCXOJHOW BEJIMYMHBI C aMIUIUTYIaMu
Kosie0aHui e€ CKOPOCTU U YCKOPEHHUS
> Konebarenbubiit KOHTYp. CBOOOHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHHs B
UJeanbHOM KojebaTenbHOM KOHTYpE. AHanorus MEXKITY
>15 MEXaHWYECKUMH U DJIEKTPOMAarHUTHBIMH KoJjebanusimu. dopmyna
Tomcona
5.1.6 3aK0H COXpaHEHUs YHEPTUU B UJI€aTbHOM KOJIe0aTeTbHOM KOHTYpe
Bremnyxaennsle MexaHudeckue KoseOanusi. Pesonanc. Pe3onancHas
> L7 KpuBasi. BEIHYX/I€HHBIE 3TIEKTPOMArHUTHBIE KOJICOaHMSI.
5.1.8 [lepemennsbIit Tok. CHHYCOUIaTIbHBIN IEPEMEHHBIN TOK.
5.1.9 MOImHOCTh TEPEMEHHOTO TOKa. AMIUIMTYAHOE U JIEUCTBYIOIIEE




3HAYCHUC CUJIbI TOKA U HAITPAXKCHHA

Tpanchopmarop.  IlpomsBoacTBo, Tmepegada u  MOTpeOJICHHE

AIIEKTPUYECKON 3HEPIMU. DKOJOTUYECKUE PUCKH IIPU NPOU3BOJACTBE

>1.10 ANEeKTpUUecKoil aHeprun. KyiabTypa ucnosb30BaHus 3JIEKTPOIHEPTHH B

MMOBCEHEBHOW KU3HU

TexHuueckue YCTpOMCTBa: cedicMorpad, dJIEKTPUUYECKUN 3BOHOK,
>111 JIMHUU 3JIEKTpoIiepesad

[TpakTueckue padotsl. MccnenoBanue 3aBUCMMOCTH MEPUOAA MAIbIX
£ 112 KonebaHUW Tpy3a HAa HHUTH OT JJIUHBI HUTH W MacChl TIpy3a.

HCCJ’ICI{OBaHI/Ie INEPEMEHHOIO TOKa B MHEIIKM M3 IIO0CICA0OBATCIBHO

COEIMHEHHBIX KOHJIEHCATOpa, KaTYIIKU U pe3ucTopa

##HPartH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

MexaHuueckue BOJIHBI, YCJIOBHU PACIIPOCTPAHCHHUA. Hepnoz[. CKOpOCTL

>21 pacrpocTpaHeHHs U JJIMHA BOJHBIL. [lonepednsie v mpo10JIbHBIC BOTHBI
5.2.2 #i#HPar#t# Nnrepdepentius u nudpakius MEXaHHISCKUX BOITH
5.2.3 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa
DJEeKTPOMAarHUTHBIC BOJIHBL. Y CIIOBHS W3IyYCHHS SJIEKTPOMArHUTHBIX
524 BOJIH. B3aumHuas opuenTanus BekTopoB E, B u v B aiexkTpoMaraHuTHoO
BOJIHE B BaKyyMe
5.9 CBoOIiCTBa 2JIEKTPOMAarHUTHBIX BOJH: OTpPaKEHHE, IMpPEJOMIICHHE,
. 5.2.5 HOJIIpU3aLus, audpaxus, UHTEepEpeHIIHs. CkopocTb
AIIEKTPOMArHUTHBIX BOJTH
[[Ikana »MeKTPOMArHUTHBIX BOJH. [IpUMeHeHUe >SIEeKTPOMArHUTHBIX
>2.6 BOJIH B TEXHHUKE B OBITY
[TpuHIMIBI ~ pajgMOCBSI3M W TEJEBUJICHUS. Pagnomoxarms.
> DIEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKaIoLIeH cpe/ibl
TexHuueckue yCTpOMCTBA: MY3bIKaTbHbBIE WHCTPYMEHTHI,
5.2.8 yIBTPa3BYKOBas JTUArHOCTHMKAa B TEXHUKE W MEIUIIMHE, pajap,
panuonpuEéMHUK, TEJIEBU30D, aHTeHHA, Tenedon, CBU-neun
HH#HPar##OIITUKA
[TpsiMonMHEHOE paclpocTpaHeHHne cBeTa B OJHOpOIHON cpexe. Jlyu
5.3 531
cBeTa
5.3.2 OTtpaxkeHue cBeTa. 3aKOHbBI OTpakeHUsl cBeTa. [locTpoenne n3oopakeHuit




B IUIOCKOM 3€pKaJic

[lpenomnienne cBera. 3akOHBI TIpEJIOMJICHHsS cBeTta. AOCOITIOTHBIN

>33 TI0Ka3aTeNb IPEIOMICHHS
IlomHoe  BHyTpeHHee  oTpaxkeHue. lIpenenpHbII  yrosg  IOJHOIO
>34 BHYTPEHHETO OTPaKEHUs
5.35 Hucnepcus ceera. CroxHbIN cocTaB Oenoro ceera. L{Bet
Cobupatomue u pacceuBaroniye JuH3bl. ToHkas nuH3a. DokycHoe
pacCTOssHME M OINTHYECKas Ccujla TOHKOM JmH3bL [locTpoenue
>36 n300pakeHU! B COOMpAIOIIMX W pacceuBaroumx JjuH3ax. dopmyia
TOHKOM JIMH3EI. Y BEJIMUCHHE, JaBacMOe JTUH30M
5.3.7 [Ipenenbl npUMEHUMOCTH T€OMETPUUECKON ONITUKH
Untepdepeniuss cBera.  KorepeHTHble  MCTOYHUKH. Y CJIOBUSA
5.3.8 HAOJIIOJIEHUsI MAaKCUMYMOB W MHMHMMYMOB B HMHTEp(EpPEHLIMOHHON
KapTUHE OT JBYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHHKOB
Hudpaxus ceeta. Judpaknuonnas pemeérka. YcioBue HaOIOIEHUS
5.3.9 IJaBHBIX MAaKCHMYMOB IIpM MaJ€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUGPAKIUOHHYIO PEHIETKY
5.3.10 [Tonsipuzanus cBera
TexHuueckue ycTpoicTBa: OUKH, Jiyma, ¢oToanmnapar, MPOEeKIIMOHHBIN
5.3.11 armapar, MUKPOCKOTI, T€JIECKOIl, BOJIOKOHHAs ONTHKA, TU(PAKIIMOHHAS
peméTKa, noJsIpon
[TpakTnueckue paboTbl. M3mepeHue moKaszaTenss MPETOMIIEHHUS.
5.3.12 HccnenoBanne CcBOWCTB u300pakeHWd B nuH3ax. Habmonenue

JUCIICPCHUHU CBCTA

SJIEMEHTAI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'panuubl TPUMEHHMMOCTH KJIacCMYecKOM MexaHuku. [loctymnaTel

6.1 TEOPUU OTHOCUTEIHHOCTU: MHBAPHUAHTHOCTh MOJYIIS CKOPOCTH CBETA B
BaKyyMe, TPUHIIUIT OTHOCUTEILHOCTH DWHINTEITHA
OTHOCHTETHPHOCTh  OJTHOBPEMEHHOCTH. 3aMe/JICHUE BPEMEHU U
02 COKpaIlleHHe UTHHBI
6.3 DHeprus U UMIyJIbC CBOOOTHOMN YaCTHUIIBI
6.4 CBs13b Macchl ¢ SHEpPruel 1 UMIYIHLCOM CBOOOJHON YacTHUIIBI. DHEPTHs

[IOKOSI CBOOOIHOM YaCTHIIBI




7 KBAHTOBAS ®U3MKA
H#Par###JIEMEHTBI KBAHTOBOM OITHUKU
®otonbl. @opmyna Ilmanka cBs3u 3HEpruu (HOTOHA C €ro YacTOTOM.
rid DOHeprusi 1 UMITYIIbC POTOHA
OtkpeiTe u uccnenoBanue ¢orodpdexra. Onbitel A.I'. Cronerosa.
iz 3akonsl pororddexra
7.1 VYpaBuenune OiHmrenHa st ¢dotorddekra. «KpacHas rpaHuna
713 doTorddexra
7.1.4 Hasnenue cBera. OnbiTel [1.H. JIeOGenena
7.1.5 XHUMHYECKOE JIEHCTBUE CBETA
Texnuueckue ycTtpoiicTBa: (orosnemMeHT, (OTOAATUMK, COJTHEUHAs
71 GaTapesi, CBETOIHOJ
CTPOEHUE ATOMA
Monens aroma Tomcona. OnbiTel Pe3epdopaa o uccienoBanuo
r2d cTpoeHus aroma. [Inmanerapnas Mmojenb aroma
[Toctynarel bopa. U3nydyenue u nornomienue GOTOHOB MPHU MEPEXOe
7.2.2 aToOMa C OJJHOTO YpOBHS PHEPruM Ha Apyroil. Buasl cnektpoB. Cnekrp
YpOBHEH HEPrUU aToMa BOAOPOIa
7.2 BonnoBeie cBoiictBa uvactun. Bosnbl ae bpoinsa. KopmnyckyisipHo-
123 BOJIHOBOH Jtyanu3M. Jludpakius 3JeKTpOHOB Ha KpUCTaJIaxX
CnoHTaHHOE M BBIHYXICHHOE W3JIy4€HHE. YCTPOWCTBO WM IPHUHIIMII
124 paGoTHI Mazepa
TexHuueckue yCTpoiCTBa: CHEKTpPaJIbHbIM aHalIU3 (CHEKTPOCKOMN),
125 Ja3ep, KBAaHTOBBIN KOMIIBIOTED
7.2.6 [TpakTuyeckue padotel. Habmonenne aMHeHyaToro cuekTpa
ATOMHOE A1PO
7.3.1 MeToapl HAOMIOACHUS U PETUCTPAIIUU JIEMEHTAPHBIX YaCTHUIL
OtkpeiTHe paanoakTUBHOCTH. OnbiThl Pesepdopaa mo ompeseneHunto
73 7.3.2 COCTaBa paJMOaKTHUBHOro m3nydyeHus. CBoiicTBa anbga-, 6era-, ramMmma-
' U3Iy4YeHus. BivsHue pairoakTUBHOCTH Ha KUBbIE OPTaHU3MBI
OtkpbiTHE TIpOTOHA W HeWTpoHa. HykioHHas Mogens sAapa
7.3.3 ['eiizenbepra — lBaHenko. 3apsa sapa. MaccoBoe 4YHCIO sifpa.

N30TomEs!




Anbda-pacniaz. DIEKTpOHHBIN W MO3UTPOHHBIN Oeta-pacmazn. ['amma-

134 U3JIydeHHe. 3aKOH PaJMOaKTUBHOIO pacnaaa
7.3.5 DHeprus CBSI3U HYKIOHOB B siape. SnepHbie cuiibl. JleekT Macchl sapa
7.3.6 Snepuble peakuuu. [lenenre u CUHTE3 sAEp
Snepusiii peaktop. TepmosinepHsiit cuaTe3. [IpoOiaemMbl 1 NEPCIIEKTUBBI
13 AJIEPHOM SHEPreTUKU. DKOJIOTMYECKUE aCIIEKThI SIAEPHONU SHEPTETUKHU
OneMeHTapHble 4YacTulbl. OTKpbITHE NO3UTpOHA. DyHAaMEHTaIbHBIE
738 B3aHUMOJICUCTBUSA
TexHuueckne yCTpOWCTBA: JO3UMETP, Kamepa BuibcoHa, saepHBI
739 peaxTop, aToMHas 60M6a
[Tpaktuyeckue pabotsl. MccnenoBanue TpeKoB 4YacTHIl (IO TOTOBBIM
7.3.10
dboTorpadusam)
OJIEMEHTBI ACTPOOU3NKU
Bun 3Bé3qHoro neb6a. Co3Be3nus, spKue 3BE3/bI, IUIAHETHI, UX BUIUMOE
8.1 JIBIDKEHUE
Conneunas cucreMma. [lnaners! 3emMHOM rpynmbl. [lnaHeTbI-TUraHTHl U
8.2 UX CHOYTHHUKHU, KApJIMKOBblEe IUIaHeThl. Manble Ttena CoJHeYHOU
CHUCTEMBI
8.3 Comnnne, potochepa u atmochepa. CorHeUHAST AKTHBHOCTH
8.4 Hcrounuk sHeprun ConHLA U 3BE3]T
3BE3/1bl, UX OCHOBHBIE XApPaKTEPUCTHKH: Macca, CBETHUMOCTb, PAIUYC,
TeMIleparypa, MX B3aUMOCBs3b. Jluarpamma «CHEKTPAJIbHBIA Kilacc —
8> CBETHUMOCTb». 3BE3/bl TJABHOM IMOCIENI0BATEIbHOCTH. 3aBUCHMOCTD
«Macca — CBETUMOCTb» JJIs1 3BE3]1 TJ1aBHOM MOCIIEI0BATEIbHOCTH
###Par#H#BuyTpennee crpoerue 3B€311. CoBpeMEHHbIE IPEACTaBICHHS O
86 MIPOUCXOKAEHNUHU U 3BOIIroLIMK COJTHITA U 3BE3/]. DTambl )KU3HU 3BE3]T
Mneunsnii  Ilyte — mnHama Tamaktuka. ChupanpHas CTpYKTypa
lanaktuku, pacmpeneneHue 3BE31, raza v nbelid. [lonoxenue u
8.7 nexenne Conuna B ['anaktuke. [Imockas u cepuueckas moacuCTEMBI
lNanaktrku
Tunsl raakTuk. PaguoranakTuku U kBazapbl. YEpHBIE IBIPHI B spax
58 TaJaKTUK
8.9 Bcenennas. Pacmmpenne Bcenennoit. 3akon Xa06ma. PazOeranme




ranakTuk. Bo3pact u paguyc BcenenHnoil, Teopust bonbmoro B3phiBa.

Mopens «ropsiuert BeenenHnoi». PenukroBoe usinyyeHue

8.10

Macmrabnas crpyktypa Bcenennoit. Meraranaktuka. Hepeménnsie

po0OJIeMbl ACTPOHOMUH




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

» dusuka, 10 knace/ Mskumes I'.41., byxosue b.b., Corckuit H.H. non penakiueit
[MapdentneBoii H.A., Akironeproe obmectBo «M3marensctBo «IIpocBemenuey» « @usnka, 11
kiacc/ Msakumes I'.J1., bByxosues b.b., Hapyrun B.M. nox penakmueii [lappentreBoit H.A.,
Axunonepnoe obmectBo «M3narensctBo «lIpocsemienne

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. ®wuswuka. 10 knacc. YueOHUK 1151 0011e00pa3oBar. OpraHu3auil ¢ IpUil.Ha JICKTPOH.
HocuTene: 6a30BbIi U npoduibHbI ypoBaU/ I'.S1. Mskumes, b.b. Byxosues, Corckuit H.H./ M.:
[Ipocsemenue, 2020.

2. Kynepmreitn 10.C. @usuka. [{uddepeHmpoBannbie KOHTPOIbHbIE pabOTHI.7-
I1xmacc.CII6.: U3a. Jlom «CentsaOpny», 2015.

3. O®wusuka. «kKOHCTPYKTOP» CaMOCTOSTENLHBIX U KOHTPOJIBHBIX paboT. 10 — 11 kiaccer:
nocobue s yuutenei odmeoodpazosar. yupexaennit/ C.M. Auapromeukut, A.C. CiyxaeBCKUM. -
M.: IlpocBemenue, 2018.

4. CoOopnuk 3anau o ¢usuke. 10-11 xnaccesr (k yueOnukam I'.5. Mskumesa u.ap.) — M.:
Oxk3amen, 2019.

5. Coopnuk 3ana4 o pusuke ansa 10—11 knacesl: mocobue A yyammxcs o0ieoopas3onar.
opranm3anuii: 6a30Beiii u poduin. yposuu / H.A. [Tapdentbea.- 5-¢ uzn. M .: [Ipocsenienne,
2017 r.

6. ®wusuka. 3apaunuk. 10-11 ki.: [Tocobue st o6meoOpazoBat. yupexaeHuii / PeimkeBud A.
I1. - M.: [Ipoda, 2019.

7. Temarudeckue caMOCTOSATEIbHBIC U KOHTPOJbHBIC paboThl 1o dusuke.10 xmace. / O.1.
I'pomiesa.- M.: Dk3amen, 2017.

8. A.Il PeivkeBuu. COopHuUK 3a1a4 1o ¢pusuke. Mocksa, poda, 2017 r

9. ®poHTanbHbIC JabopaTopHbIC PadbOTHI Mo pu3nke B 7-11 Kimaccax 001meoOpa3oBaTeIbHBIX
yupexaenusx: Kua. ans yaurens / B.A. Bypos, }0.11. luk, b.C. 3BopsikuH u ap.; mox pexa. B.A.
Bbyposa, I'.I'. Hukudoposa. - M.: [IpocBemnienue: Yueb, mur., 2015

10. Komudukarop 37eMEHTOB COJIEpKAHUS U TPEOOBAHUI K YPOBHIO ITOATOTOBKH BBIITYCKHUKOB
00111€00pa30BaTENbHBIX YUPEKICHUN A1 MpoBeieHHs B 2024 rojly eAMHOT0 rocy1apCTBEHHOTO
sk3amena no ®U3UKE.

11. JI. A. Kupuk. ®uzuka 10. COOpHUK CaMOCTOSITEIbHBIX U KOHTPOJIBHBIX paboT. MockBa
«Unekca» 2019 r.

12. 1®wuzuka. 10 kmacc: TeXHOJIOTHYECKUE KapThl ypokoB 1o yueOHuky I'.51. Mskumesa, b.b.
byxosuesa, H.H. Corckoro/ aBt.-coct. H.JI. [lenareiiuenko.- Bonrorpan: Yuurens. 2019.

13. I'.B. Mapkuna ®usuka 10 knacc. [Toypounsie miiansl no yueonuky I'.51. Mskumesa, b.b.
byxoBuesa. B.: Yuurens, 2020.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
bubmmorexa I{OK https://m.edsoo.ru

2. https://resh.edu.ru

3. https://yaklass.ru

4. https://edu.skysmart.ru

5. https://urok.apkpro.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://yaklass.ru/
https://edu.skysmart.ru/
https://urok.apkpro.ru/
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