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INOACHUTEJIbHAS 3AIINCKA

[Tporpamma 1o ¢usnke 06a30BOr0 YpOBHS Ha ypOBHE CpeIaHero oOriero obpa3oBaHuUs
pazpaboTaHa Ha OCHOBE IOJIO)KEHMM U TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON mporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOi paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIMUHU IpernojaBaHusl y4eOHOTro
npeamera «®Pusznka» B oOpa3zoBareNbHbIX — opranu3auusax Poccuiickoir  ®Denepauuu,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBIL.

Conepxanue mporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHuu ux ¢Gu3NKe Ha OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYeHHs, a TAKKE YUYUTHIBACT HEOOXOAMMOCTb PEaH3allMd MEXKIIPEIMETHBIX
CBsA3el (PU3MKM C eCTEeCTBEHHO-Hay4HBIMU YyueOHBIMU IpeaMeTaMu. B Hell ompenpenstorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU HA YPOBHE CPEIHETo OO0Iero odpa3oBaHus, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (DU3MKU: JIMYHOCTHBIC, MeETalpeIMeTHbIe, IMpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma no (puszmKe BKIIOYAET:

® [UIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (QU3UKM Ha 0a30BOM YPOBHE, B TOM UYHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO r0j1aM O0yUEHUs;

e cozaepxanue yueOHoro npeamera «dusnkay 1o rogaM oOydeHusl.

®du3nka Kak HayKa 0 HauboJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE Y4EOHOTO
mpeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKIIaJ B CUCTEMY 3HaHHI 00 OKpYXKarolleM MHpE.
HIkonbHBI Kypc (HU3UKH — CHCTEMOOOPA3yIOUMIMA Ui E€CTeCTBEHHO-HAYYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBICHUH, N3y4aeMbIX
XUMHEH, Ouosiorueit, gusmueckoil reorpadueii u acrpoHomueil. Mcrnonp30BaHHe W aKTHBHOE
NpUMEHEeHHe (PU3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOSHHS KOCMOCA, IIOJyYeHHS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOWCTBAMU U JIpyruXx. M3yuenue Gu3MKu BHOCUT OCHOBHOI BKIIaj B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
IPUMEHSATh HAyYHbIH METO]I TO3HAHUS MPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHUM.

B ocHoBy kypca ¢hu3uku 11 ypoBHS CpeiHero oO1ero o0pa3oBaHUs MOJIO0XKEH Pl UIIEH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ Hell MaTepHall Kypca GU3UKA 0ObEAUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (GOpMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanojaracT MClojib30BaHHE T'yMaHUTApHOIO
noTeHuuanta (U3N4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKMMHU IIpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocusayuu peaansyercs IOCPEACTBOM BBEACHMS JJIEMEHTOB COAEpKaHMUs,
MNOCBALIEHHBIX 3KOJIOTMYECKUM MpoOjieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a TakKe 00CyKIeHHs Mpo0JIeM paloHaAILHOTO MPUPOAOIIOJIB30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpeIHEro ooOiero odopazoBaHUs
SBIISIOTCS (U3MUecKkue Teopuu ((HOpMHUpPOBaHHME MPEACTABICHUA O CTPYKType HOCTPOCHUS
¢buznyeckoil Teopuu, poiu (PyHIAMEHTAIbHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX



IPEACTAaBICHUAX O MPUPOJE, IPAaHUIAX NPUMEHMMOCTH TEOPHH, Ui ONUCAHHs €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeTETbHOCTHBIN MOX0/ B Kypce (DU3UKU pean3yeTcs MPEexXIe BCEro 3a CUéT
OpraHu3aly SKCIIEPUMEHTAILHON JEATeIbHOCTH oOyudaronuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJB30BAaHUE CHCTEMBbl (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB U
nabopaTopHEIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHCOK
YUEHHUYECKUX IPAaKTUYECKUX paboT. BblaeneHue B yka3aHHOM IE€peyHE JIaOOpaTOpHBIX padoT,
NPOBOJUMBIX JJIsl KOHTPOJSI M OLEHKH, OCYIIECTBISCTCS YYacTHUKAMH OOpa30BaTENbHOTO
npolecca UCXOs U3 0COOEHHOCTEH IIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHMs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEpKE
IPEJJI0KEHHBIX TUIIOTES.
Bosnblioe BHUMaHue yAenseTcs peleHUI0 pacu€THBIX U KadecTBEHHbIX 3aj1ad. Ilpu sTom
JUIsL pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINbIO,
HO3BOJISIOIINE NPUMEHATh HM3Y4YEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOIo pasjena
Kypca, TaKk U UHTErpupys 3HaAHUS U3 pa3HbIX pa3/esoB. [l KaueCTBEHHBIX 3a/1ay IPUOPUTETOM
ABIISIIOTCSL  3aJaHUs Ha OOBSCHEHHE MpOTeKaHWs (U3MYECKUX SBICHUH M IPOLIECCOB B
OKpYXKarolIed >KU3HH, TpeOyromue BbIOOpa (PU3UUECKOW MOJCIH JJISi CUTYallMH IMPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBum c¢ TpeboBanusimu  PI'OC COO Kk MarepuaabHO-TEXHHUYECKOMY
oOecrieyeHn0 y4yeOHOro mporiecca 0a30Bbli ypOBeHb Kypca (M3MKH HAa YPOBHE CpEIHEro
o0miero o0pa3oBaHUs JIOJDKEH M3y4daThbCs B YCJIOBHAX NPEIMETHOrO KabuHeTa (pU3MKU WM B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAY4YHOro 1uKia. B kabunere
(GU3HUKH T0JKHO OBITH HEOOXO0MMOE J1a00paTOPHOE 00OPYAOBAHUE I BHIIIOJHEHUS YKa3aHHBIX
B IporpamMme 10 (U3UKE YYEHHUECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
00opyI0BaHue.
JleMoHCTpauoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUUM C IMPHUHLUIIOM
MUHHMAaJIbHOH JOCTATOYHOCTH M OOECHEUMBACT IMOCTAHOBKY MEPEUMCICHHBIX B MPOrpaMMe T10
(Gu3uKe KIIOYEBBIX JEMOHCTPALUM JUIsl HUCCIENOBAaHUS M3y4aeMbIX SBJICHUH M IPOLECCOB,
AMIOUPUYECKUX U (PYyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.
JlaGopaTtopHoe 00OpyZOBaHHE AJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacdy€re OJHOrO0 KOMIUJIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI J1IabOpaTOpHOro O0O0OpyIOBaHMS JIOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM MHCIIOJIb30BaHMM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.
OCHOBHBIMU LIEJIIMU U3Y4YEHUSI (PU3UKU B 001IEM 00pa30BaHUU SABISIOTCA:
e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOYYalOUIMXCS K HAayyHOMY H3YUEHHIO
HOPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeETOJ€ TMO3HaHHA U (opMHUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIIEHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3y4eHUs OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE YMEHUI 0OBACHATH SIBICHHS C UCIOJIb30BaHNEM (DU3UUYECKUX 3HAHUN U
HaYYHBIX JI0Ka3aTeNIbCTB;

e (QopmupoBaHuE NPEICTABICHUN O pOIM (PU3UKHU IJI1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JocTiwkeHnne 3TUX Lenell oOecreynBaeTcsl pelIeHHeM CIEAYIOMMX 337ad B Ipoliecce
M3y4deHus Kypca (U3NKA Ha YPOBHE CPETHETO 00IIero 0opa3oBaHusI:

e [puOOpeTeHue CUCTEeMBbl 3HAHUH 00 OOMIMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,

TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, 2JIEKTPOAMHAMUKY, KBAHTOBYIO
(bU3KKY U 3JIEMEHTHI aCTPOPU3UKH;



e (QopmupoBaHHE YMEHHH MPUMEHSTh TEOPETHUYECKUE 3HaHUS M OOBSICHEHHUS
bu3nYecKUX SBJICHHWA B TPUPOJE U Ui TNPUHATHS TPAKTHUYECKUX PEIICHUH B
IMOBCEAHEBHOM XKU3HU,

® OCBOGHHE CIIOCOOOB pEIICHUS pa3IM4YHBIX 337ad C SBHO 3aJaHHON (pu3nueckon
MOJIENIBIO, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (hu3nyecKon
MO/JIEJIH, aJIeKBaTHOM YCIIOBUSM 33]1a4H;

e MoHUMaHWE (U3MYECKUX OCHOB U TMPHUHIUIIOB JIEHCTBUS TEXHHUYECKUX YCTPOWUCTB H
TEXHOJOTMYECKHX IPOLIECCOB, MX BIIMSHUS HA OKPYKAIOLLYIO CPELY;

® OBJAJICHHE METOJAAMH CaMOCTOSITEIBHOIO TUIAHUPOBAHUSA U MPOBENCHUS (PUBUYECKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanud  HHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYEHHOI'O PE3YyJIbTaTa;

® CO3JaHUE YCIIOBUH JJISl pa3BUTHsI YMEHHM MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
JESTEIbHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIi ypOBEHb) Ha YpPOBHE CpenHEro odmiero oOpa3oBaHUS
otBoauTcs 136 vacoB: B 10 kiacce — 68 vyacoB (2 yaca B Henenmo), B 11 kiracce — 68 yacoB (2
yaca B HEJICIIIO).

[Ipennaraemslii B mporpamme mno Gpusnke nepeyeHs JadopaTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JIElTaeT BHIOOp MpOBEACHUS 1a0OpaTOpHBIX padoT u
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX 0COOEHHOCTENH 00YUYaOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUSA
O®uzuka — Hayka o npupoje. HaydyHble MeTOAbI MO3HAHUS OKpYy»Karolero mupa. Poib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIICPUMEHT B (PU3UKE.
MonenupoBanue (usnueckux siBjaeHuid u npoieccoB. Hayunsie runores3sl. Ousnueckue
3aKOHBI ¥ TEOPUU. |'paHUIIbI MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.

Ponp m Mmecto ¢u3uku B (OPMHPOBAHHMM COBPEMEHHON HAay4yHOW KapTHHBI MHpPa, B
MPAKTUYECKOU IESITEILHOCTH JIIOICH.

Llemoncmpayuu
AHazoroble ¥ IU(PPOBBIE U3MEPUTEIBbHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHss CKOPOCTh, MTHOBEHHAss CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMeIleHU u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NEPEMEILICHUS MATEPUAIIBHON TOUYKU OT BPEMEHH.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO NMaieHu .

KpuBonunerinoe nBuxeHue. J[[BH>keHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 10 MOZYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEHHas ckopocTb. Ilepuon u
gactoTa oOpamieHus. [[eHTpocTpeMHUTEeTbHOE YCKOPEHHE.

TexHuueckue yCTpoMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CHUIOMETp, ABUKEHUE
CHApAJIOB, LICMTHBIE U PEMEHHBIC MEPEIAYN.

Llemoncmpayuu

Mojenb cucTeMBI OTCUETA, MILTFOCTPALUsS KHHEMATUYECKUX XAPAKTEPUCTUK JBHKEHUS.

[TpeoOpa3zoBaHre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue nxeHus Tena, OpomeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOIHOTO TMaICHHUS.

Hamnpasnenue ckopoCcTH NpH IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

N3yuenne HepaBHOMEPHOTO ABUKEHUS € LIEJIBIO ONPEAECICHUS MTHOBEHHOM CKOPOCTH.

UccnenoBanue  COOTHOUIEHUS ~ MEXAY  NYTSIMH,  NOPOWIECHHBIMM  TEIOM  3a
[IOCJIEOBATEIIbHBIE PAaBHBIE IPOMEXYTKH BPEMEHHM IIPU PABHOYCKOPEHHOM JIBUKEHHM C
Ha4yaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BI3KOU KUIKOCTH.

N3yuenune aBuxeHus Tea, OpOImEeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHOocuTenbHOCTH ["anmies. [lepBbiit 3akoH HeroToHa. IHEpnanbHbIe CUCTEMBI
OTCU€Ta.

Macca tema. Cuna. IlpuHnmn cynepnosunmu cuwi. Bropoit 3akoH HerooTona miist
MaTepUaIbHON TOUKHU. TpeTui 3akoH HproTOHA /1711 MarepraibHbIX TOYEK.

3akoH BceMUpHOro TsroreHus. Cuna Tsoxectd. [lepBas kocmMuyeckas CKOpOCTb.

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



Tpenune. Buapl Tpenust (mokosi, ckoyibkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Kosgoumnuent tpenns. Cuna conpoTUBICHUS
IIPY JBHKCHHUHM TENA B )KUAKOCTH WM rase.

[ToctynarenpHO€E 1 BpalllaTelabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MOMEHT cuibl OTHOCUTENBHO Ocu BpameHus. Ilmedo cunbl. YcnoBus paBHOBecus
TBEPAOTO TEIA.

TexHHuecKkne YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: IOJIIMIIHUKY, IBUKCHHE
UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIINX TEll.

Bropoii 3akon HeroTona.

N3mepenue cu.

CrnoxeHue cui.

3aBUCUMOCTb CUJIBl YIPYTOCTH OT Ae(opMaruu.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUSL.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yueHue ABMKeHUs OpycKa 110 HaKJIOHHON IJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
obpasiie, oT ux nedopmanuu.

HccnenoBanue ycll0BUM paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3akonbl cOXpaHeHUs 6 MexXaHUKe

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMbl MaTepUaIbHbIX TOUYEK. IMITyIbC CHIIBI U
M3MEHEHUE UMITyJIbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE JBUKEHHE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernyeckass sHepruss mMaTepuanbHONM TOYKU. Teopema 00 HM3MEHEHMHM KHHETUYECKOU
JHEPrUu.

[TorenunanbHast 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpoOBaHHON MPYKUHBIL.
[TorennuanbHas SHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMAIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, IMPYKUHHBIN
MIACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

[Tepexon moTeHLIMATBHON SHEPTHUH B KUHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHrne aOCONMIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOThl CUJIbl C M3MEHEHHEM MEXaHMYECKOW SHEpruu Teja Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOIO JKI'yTa.

Paspnen 3. MoaekyasipHast pu3uka 1 TepMOAUHAMHMKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOL Meopul
OCHOBHEBIE TOJT0KEHHUS MOHCKYHHpHO-KI/IHeTHLIeCKOﬁ TEOPHHU U UX OIBITHOC 000CHOBaHHE.
BpoynoBckoe gaBwmwxkenue. [Juddysus. Xapaktep IBUKEHHS M B3aUMOJCHCTBUS YaCTHUIL
BemecTBa. Mojenu CTpOEHHUS Ta30B, XKHAKOCTEHM W TBEPABIX Tel U OOBSICHCHHE CBOMCTB



BEIIIECTBA HAa OCHOBE 3THX Mojeneid. Macca u pasMmepbl moisiekyn. KoimuecTBo BermiecTsa.
[TocTostnHas ABorapo.

TemnoBoe paBHOBecue. Temnepatypa u e€ nzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
ujeanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHepruu
TEIUIOBOrO JBWKEHHMs 4actul ra3a. [llkama temneparyp KenbBuna. ['a3oBbie 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon [lansToHa. M3omponecchl B uacaibHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduyeckoe nmpeacraBieHne H30MPOLECCOB: U30TEPMa,
u30Xxopa, nzobdapa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbITe, [OKa3bIBAIOUINE JUCKPETHOE CTPOCHHE BellecTBa, (oTtorpaduu MOJEKy
OpPraHUYECKUX COECIUHEHMII.

OmnbITh! 0 AU(PY3UH KUAKOCTEH U Ta30B.

Mogenb OpOYHOBCKOTO JBUKEHHUS.

Mogens onbita LlTepHa.

OnbIThL, TOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Monens, WUTIOCTpUPYIOLIAs IPUPOJLY JABICHUS ra3a Ha CTEHKH COCy/a.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

Omnpenenenne Macchl BO3JyXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MEpeHUU 00BEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATypPhl BO3/lyXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEKY ITApaMeTpaMU COCTOSIHUS Pa3peKEHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHamuueckass cuctemMa. BHYTpeHHsIsI 3HeEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ u3meHeHus. KonnyectBo TemioTsl U padota. BHyTpeHHss 3HEprusi 04HOATOMHOIO
UJeanbHOro ra3a. Bujpl Ternonepenayu: TEIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHAas
TEII0EMKOCTH BellecTBa. KonyecTBo TEIIOTH IPU TEIUIONEpEIaye.

[Tonstue 00 anuabatHoMm mpouecce. [lepBbiii 3akoH TepMmoauHamuku. [IpumeHnenue
NEPBOro 3aKOHA TEPMOAMHAMUKY K H3omporeccaM. I'papuueckas uHTepnperanusi paboThl rasa.

Bropoii 3akon TepmoanHamMuku. HeoOpaTuMocTh mpoieccoB B MpUPO/IE.

TemoBeie MamuHbL. [IpuHIUIIBL JEeHCTBUS TEeMIOBBIX MaluH. [IpeoOpa3zoBaHus 3HEPTUU B
TeruIoBbIX MamunHax. Koaddumment noneznoro aeicTBus tersioBod MamuHbl. [{ukn Kapao u
€ro KO3 QUIUEHT MOJIE3HOTO AEUCTBHS. DKOJIOTHYECKHE MPOOIEMbI TETNIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: JBHUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.

Llemoncmpayuu

M3MeHeHrne BHYTpPEHHEW SHEpruu Tena MNpU COBEpLIEHUH paOOTHI: BBUIET MPOOKH U3
OyTBUTKM TIOJ ACMCTBHEM C)XaTOro BO3AyXa, HarpeBaHue 3(Qupa B JaTyHHOH TpyOke MyTEM
TpeHUsI (BUICOJIEMOHCTPALIHS).

H3meHeHne BHYTpEHHEH dHepruu (TeMrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 0 aquabaTHOMY PacIIMPEHUIO BO3/1yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATElNs BHYTPEHHETO CTOPAHUsI, PEAKTUBHOTO JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenue yaenbHON TeIII0OEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazosvie nepexoovl

[TapooOpa3oBanne wu KoHneHcanws. Mcmapenne u  kureHue. AOCOmOTHasS U
OTHOCHTEJIbHAS BIIAXXHOCTH BO3ayxa. HackimeHHbId ap. Y aenpHas TErioTa mapooopa3oBaHUsI.
3aBUCUMOCTH TEMIIEPATyphl KUTICHUS OT AaBJICHHUS.

TBépnoe Teno. Kpuctammuyueckue u amopdHbie Teaa. AHM30TPONHUS CBONCTB KPUCTAIIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuanbl. [lnaBneHue u Kpucramumzauus. Y AelbHas
TeruioTa riasieHus. Cyonumanus.



YpaBHEHHE TEIUIOBOTO OalaHca.

TexHUYeCKHE YCTPOWCTBA W MPAKTUYECKOE NPHUMEHEHHE: TUTPOMETP M TICHXPOMETD,
KaJJOpUMETpP, TEXHOJOTHUU TMIONYYEeHHS COBPEMEHHBIX MAaTepuajgoB, B TOM  YHCIE
HAHOMATEPHAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kunenve npu mnoHM>KEHHOM JIaBJICHHH.

Crioco0bl U3MepeHUs BIKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAILTMYECKOTO BEIIECTBA.

JleMOHCTpanys KpuCTalIoB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepeHne OTHOCUTETHHON BIQKHOCTH BO3IyXa.

Pa3zgea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

ONeKTpu3anusa Tel. OJEeKTpUYecKuil 3apsan. JlBa BHAa BJIEKTPUYECKUX 3apsioB.
[IpoBoIHUKY, TUDTIEKTPUKH U IMOJTYIPOBOJHUKU. 3aKOH COXPaHEHUS AIEKTPUUECKOTO 3apsija.

B3aumopeiictBue 3apsnoB.  3akoH Kynona. ToueuHslid  31n€KTpUyYecKUd — 3aps.
OnekTpuueckoe moje. Hampsoxk€HHOCTh 3iekTpudeckoro mojis. [lpuHuun cynepno3unuu
3JIEKTPUYECKUX NoJIeH. JINHUKM HanpsHKEHHOCTHU JIEKTPUUECKOTO MOJIS.

Pabora cun oanexktpocratudyeckoro modis.  [loreHuman. Pa3HOCTP  MOTEHIMAIIOB.
[IpOoBOIHUKY U AUBJIEKTPUKH B JIEKTPOCTATUYECKOM ToJie. J{M3ieKTpuueckasi IpOHULAEMOCTb.

OnektpoéMkocTb. Konaencarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsA’KEHHOI0 KOHJIEHCATOPA.

TexHu4yeckne yCTpOMCTBA M MPAKTUUECKOE IPUMEHEHHUE: JJIEKTPOCKOI, 3JIEKTPOMETD,
ANIEKTPOCTAaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPONpPHOOPOB, KOHAEHCATOp, KOMUPOBAIHHBIN
anmapar, CTpyMHBIHM IIPUHTED.

Jlemoncmpayuu

VYCeTpoCTBO M MPUHLAI JEHCTBUS dJIEKTPOMETPA.

B3auMopeiicTBue Ha’IEeKTPU30BAHHBIX TEJl.

DIIEKTPUUECKOE TTOJIE 3apsHKCHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DNIeKTpOCTaTUYECKas 3alIHTa.

JM3eKTpUKHU B 3JIEKTPOCTATHUECKOM II0JIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATopa OT IUIOIIAAY  IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TU3JIEKTPUUECKON MPOHUILIAEMOCTH.

OHeprus 3apsKEeHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DNIEKTPUUECKHUI TOK. Y CIOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA. MICTOUHMKHM TOKA.
Cuiia Toka. [ToCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1sl ydacTka LHenu.

DneKTpuuecKkoe CONPOTHUBIICHHE. VY nensHoe COMPOTHUBIIEHUE BEILECTBA.
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COeIMHEHNE TIPOBOIHUKOB.

Pabora anextpuyeckoro Toka. 3akoH Jlxoyns—JIeHa. MOIMIHOCTh 3NEKTPHUYECKOTO TOKA.

DIEeKTPOABMKYIIAs CHJIAa M BHYTPEHHEE CONMPOTUBIICHHE UCTOYHMUKA TOKA. 3akoH Oma Jyist
MOJTHOM (3aMKHYTOM ) AyieKTpudeckoii renu. KopoTkoe 3aMbIkaHue.

DNIeKTpOHHAs TPOBOIUMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTh COMTPOTHUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTpUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[TonynpoBonuuku. CoOCTBEHHass M MNpPUMECHas MPOBOAMMOCTH IOJYINPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUH TOK B PACTBOpAaX M paciulaBaxX »3JEKTPOJIUTOB. DIJIEKTPOJIUTHYECKAS
U CCOIMAIUs. DIEKTPOIIU3.

DJIIeKTpUUYECKH TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENBbHBIN pa3pan. MomaHus.
IIna3zma.

TexHuueckue ycTpoHCTBAa M INPAKTUYECKOE IPUMEHEHME: aMIepMeTp, BOJIBTMETP,
peocTar, HCTOYHMKH TOKa, JJEKTpOHArpeBaTeNbHbIe MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIC
npubOpsl, TEPMOMETP CONPOTHUBICHUS, BaKyyMHBIH AMOJ, TEPMHUCTOPBI M (POTOPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIN TMOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTh CONPOTHUBICHHS] LWIMHIAPUYECKUX IPOBOAHUKOB OT JJIMHBI, IIOLIATU
MIONIEPEYHOI0 CEUEHUS U MaTepuaa.

CMel1aHHOE COeIMHEHUE ITPOBOIHUKOB.

IIpsiMoe M3MepeHue 3IEKTpOABMKYLIEH cuiibl. KOpOTKOEe 3aMbIKaHHE TalbBAHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 37EKTPOIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTD BO3AyXa.

ORHOCTOPOHHSISI IPOBOJUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHne cMEIaHHOr0 COSIMHEHHs PE3UCTOPOB.

W3mepeHne  ANEKTPOABMIKYILEH CHUJIBI MCTOYHMKA TOKa M €ro  BHYTPEHHEIO
COIIPOTHUBIICHUS.

HabGmronenue anexrpomnusa.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 10 kiacce ocylecTBIsETCS € Y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpadyu U TEXHOJIOTHH.

Medscnpeomemnusie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbIH (akT, runores3a, (Qu3Mueckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHHe CUCTEMbl YpaBHEHHMH, JMHeWHas ¢QyHKOus, mnapabona,
runepooia, ux rpaguKu 1 CBOMCTBA, TPUTOHOMETpUYEeCKHe (QYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M MX MPOEKLIHWH Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexanmdeckoe IBUKEHHME B )KMBOU npupone, nuddysus, ocMoc, Ter1oo0OMeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DJICKTPUUECKHE SBICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBblE CBOWCTBAa TBEPIBIX TeJ, JKUIAKOCTEW U Ta30B, 3JIEKTPUUYECKHE
CBOICTBAa METAJIOB, 2JIEKTPOIUTHUECKAs] JUCCOLMALNS, TaIbBAaHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHuE ABMKEHUH C UCIOIBb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHMKE, TMOJIIMITHUKY, HCIOJIb30BAHME 3aKOHA COXpaHEHHUs HMIyJbca B TEXHHKE (pakera,
BOJIOMET M JIpyrue), JIBUraTellb BHYTPEHHEr0 CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE
HAaHOMATEpPHaJlOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYeCKas  3allluTa,  3a3€MIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEp, AJIEKTpPOHArpeBaTelbHble MPUOOPHI,
3JIEKTPOOCBETUTENbHBIE TPHUOOPHI, TaJIbBAaHHKA.



11 KUIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. In1eKmMpoOMaZHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3aMMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJeE.
Bekrop MaruuTHOM MHAYKIMU. [[pUHIUIT Cynieprio3uiMi MarHUTHBIX o€, JIMHUM MarHUTHOU
uHayknud. KapTtuna auHui MarHUTHOW MHYKIIUU TTOJISI IOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JWHUA MHAYKIMM MarHUTHOTO IO
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOT'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OnbiT OpcTena. BzauMoielicTBre MPOBOJJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib U HallpaBJICHHE.

Cuna JlopeHuma, €€ MOIynb W HampaBlieHHE. J[BHMKeHHE 3apsiKEHHOW 4YacTUIlbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenma.

SIBiieHME AIEKTPOMArHUTHOM WHAYKUUHM. [lOoTOK BekTOpa MarHUTHOM MHAYKIUH.
DIIEKTPOABUKYILAS CUJIA MHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHo unaykuuu dapazest.

BuxpeBoe syiekTpuueckoe IMoje. DNEKTPOJABMXKYIIas Cuia WHAYKIMU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

[IpaBuio Jlenna.

NHaykTUBHOCTD. SIBJICHHE CAMOUHIYKIIMH. DJIEKTPOIBIIKYINAS CHJIa CAMOUHTYKIIUH.

DHeprusi MarHuTHOTO MOJIsl KaTYIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHUE: IIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTUII, UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JluHuY MHIYKIIUKA MAarHUTHOTO TIOJIS.

B3aumozeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuita Amriepa.

[ericrBue cuiibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBneHre ANeKTPOMArHUTHON WHIYKITUH.

IIpaBuno Jlenua.

3aBUCHUMOCTD DJIEKTPOJBHKYIIEH CHIIBI MHAYKIIUHM OT CKOPOCTH M3MEHEHHUS MarHUTHOTO
MOTOKa.

SIBiieHME CAMOMHTYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

HccnenoBanue 1eicTBUS TOCTOSHHOTO MAarHWTa HA PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON WHIYKITUH.

Pa3nea S. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojgHble MexaHMuYeckue KojeOaHus. ['apMoHMuUeckue
koneOanus. Ilepuon, uacrora, ammautyga u  (aza kosnebGanuil. IlpyXMHHBII MasSTHUK.
MaremaTiueckuii MasTHUK. YpaBHEHHME rapMOHMYEecKHX kojeOanuii. [IpeBparienue sHepruu
IIPY TaApMOHUYECKHUX KOJIeOaHUIX.

Konebarenbuplii koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJNEOAHUS B UACATHHOM
Ko1e0aTeIbHOM KOHTYpC. Amnamorus MCXKAY MCEXAHUYCCKUMHU U JJICKTPOMAarHUTHBIMHA
kosiebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTHH B HJCabHOM KojeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxamomux KojeOaHUsIX. BbIHYXIeHHbIe MeXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIeOaHUSI.



[Tepemennbiii Tok. CMHYCOMAQIBHBIN MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTpeOJIECHHUE AIEKTPUUICCKOW SHEPTHUH.
OKOJIOTUYECKHE PUCKH MpU IPOU3BOJACTBE 3eKTpodHepruu. KynbTypa wucnonab3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHME: DSJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUU 3JIEKTpoIiepeaay.

Llemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTebHOM CUCTeMbI (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHUK).

HabGnronenue 3aryxaronumx Kojie0aHui.

HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

Habmroienue pesonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

OcmuorpaMmbl — (3aBUCUMOCTA  CHJIBI  TOKAa W HAOpsDKEHUST OT  BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociaenoBaTebHOM COEAMHEHUM PE3UCTOPA, KAaTYIIKHM WHAYKTUBHOCTH M
KOHJIEHCATOoPA.

Mopeinb TUHUY 3IIEKTPOIEpEAAUN.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

HccnenoBanue 3aBUCUMOCTH MIEPHOA MAJbIX KOJeOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipys3a.

HccnenoBanne NEpeMEHHOTO TOKa B LENM M3  IOCIEIOBATEIbHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpOMaAZHUmMHbLE 80JIHbL

Mexanuueckue BOJIHBI, yclIoBUs pacnpoctpaHenus. [lepuoa. CkopocTs pacrpocTpaHeHus
u januHa BonHbL [lomepeunble W mpoaonbHbIE BONHBL HWHTepdepeHnus u nudpakuus
MEXAHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHSI M3ITy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anMmuas
opueHrtanus BekTopoB E, B, V B asnekrpoMarautHoi BosHe. CBOMCTBA 3JIEKTPOMarHUTHBIX
BOJIH: OTpa)X€HUE, MpeJIoMJICHUe, NoJsApu3anus, audpaxius, uHrepdepeniua. CKOpPOCTh
ANIEKTPOMArHUTHBIX BOJIH.

[IIkana 3y1eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31eKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHuuyeckue ycTpoicTBa M IMPAKTUYECKOE NMPUMEHEHHE: MY3BbIKaJIbHbIE WHCTPYMEHTHI,
yJIbTpPa3ByKOBasi AMArHOCTHKA B TEXHUKE U MEAMIMHE, Pajgap, paiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIHBHBIX BOJIH.

Kounebmomieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmoienue orpaskeHus 1 NpeioMIIeHHs] MEXaHUUECKHUX BOJIH.

Habmonenue narepepeHnn 1 1uppakiind MEXaHUYECKHX BOJIH.

3BYKOBOH pE30HAHC.

HabmioneHue cBsA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOH M YacTOTOU
Kosie0aHui.

HccnenoBanne  CBOWCTB  3JIEKTPOMAarHUTHBIX  BOJIH:  OTPAKE€HUE, TPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTepepeHIns.

Tema 3. Onmuxa



I'eomeTpuyeckas ontuka. [IpsamonnHeiiHOE pacipoCTpaHEHHE CBETa B OJTHOPOJIHOM Cpeje.
JIyd cBera. To4eUyHBI UICTOYHUK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpakeHUs cBera. llocTpoeHHe M300paKEHHM B TIJIOCKOM
3epKae.

[Ipenomnenue cBera. 3aKOHbI IMpelOMIICHHS CBeTa. AOCONIOTHBIA  IOKa3aTelsb
npesnomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yron MOJHOTO BHYTPEHHETO
OTpPaKEHUS.

Hucnepcus ceera. CnoxkHbIi coctaB 6enoro csera. L{Ber.

Cobuparomue W paccewBarouiye JHH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasl CHJIa TOHKOW JInH3BL. [locTpoeHne n300pakeHNi B COOUPAIOIIMX M PACCEHBAIOIINX
nuH3ax. PopMyIia TOHKOW JIMH3bI. Y BEIMYEHHE, JaBA€MOE JTUH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONTHKH.

BonnoBass onrtuka. HHrepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIO/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOI€PEHTHBIX UICTOUYHUKOB.

Hudpakuus cBera. Judpakumonnas pemérka. YciaoBue HaOMIOJCHHUS TJIaBHBIX
MaKCHMYMOB IIPH MaJIEHUU MOHOXPOMATUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue ycTpoWCTBa W MpPAKTUYECKOE MPUMEHEHHUE: OYKH, Jymna, (oToammapar,
MPOSKIIMOHHBIA ~ ammapar, MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs OINTHKA, JUPPAKIIHOHHAS
pemeéTKa, NoJIIpOUI.

Jlemoncmpayuu

[IpssMonuHeitHOE pacHpoCTpaHEHUE, OTPaKEHHWE M IMpelnoMiieHue cBeTa. Onruueckue
npuOOopHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopaenu MUKpOCKOIa, TEIECKOIA.

HaGmronenne uaTepdepeHium cera.

Hab6nronenue nudpakuuu cBera.

Hab6mronenue qucnepcuu certa.

[Tony4yeHue cnekTpa ¢ HOMOLIBIO MPU3MBIL.

[Toryuenue cniekTpa ¢ MOMOIIBIO TU(PPAKIINOHHON PEIIETKH.

Habmroienue nonsipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

N3mepenne nokazaresns IpeioMIeHHUs CTEKIA.

UccnenoBanue CBOMCTB N300paKeHHM B JIMH3aX.

Habmonenue nucnepcun cBera.

Pa3nen 6. OcHOBBI crIeHAJIBHOW TEOPUH OTHOCUTEJIBLHOCTH
I'paHuubl IPUMEHUMOCTH KJIACCHUYECKOM MeXaHUKH. llocTynarsl cnienuanbHOM TEOpUH
OTHOCUTEIIBHOCTH: HWHBAapUAHTHOCTh MOJYJISI CKOPOCTHM CBETa B BakyyMe, NPUHLHII
OTHOCHUTEIBHOCTH DHHIIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILCHHUE JTUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIbI.
CB43b MACChI C SHEPTUEH 1 UMITYJIbCOM PEISTUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.

Pa3nen 7. KBantoBas pusuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YaCTOTOH. DHEPrHst U UMIYJIbC
dboToHa.
OtkpeiTne u uccienoBanue ¢orodpdekra. Ombitel A. I'. CroneroBa. 3aKOHbBI
dotorddekra. YpaBuenue DitHmreitHa s hotodpdexra. «KpacHas rpanuma» dpotodrddekra.



JaBnerue cBera. Onwite [1. H. JIeOGenena.

XUMHUYECKOE IEMCTBHUE CBETA.

TexHU4YecKne yCTPOWCTBA M TMPAKTHYECKOE NMPUMEHEHHE: (POTOAIEMEHT, (POTOIATUHK,
CoJTHEYHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®DoTo3ddeKT Ha YCTAaHOBKE C IMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHemHeETo Gotorddexra.
Cseroauo.

Coutneunas Oatapest.
Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lnmanerapHas
mozens atoMa. Iloctymnarel bopa. U3nyuenue n mornomenue GOTOHOB IpU MEPEXOAE aToMa C
OJIHOTO YpOBHSI SHepruuM Ha JApyro. Buzasl crnekTpoB. CrnekTp YpOBHEW S3HEpPruM aroma
BOJIOpOAA.

BosHoBbie cBoiicTBa yactull. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyaanu3M.
CroHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHUE.
TexHuueckue yCTpONCTBA M IIPAKTUYECKOE IPUMEHEHHUE: CIEKTPaJIbHBIA aHAIU3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habumronenne nuHelyaThIX ClIEKTPOB U3IIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, rabopamopnuie pabomul
HaGnronenue nuHeHyaToro crekrTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHHS  sjpa. OtkpsiTHE
pamunoaktuBHOCTH. OnBITH Pe3epdopaa mo onpeneneHuio coctaBa paguoakKTUBHOTO H3ITydeHHUSI.
CgoiicTBa anb(da-, 6era-, ramMmma-u3aydeHus. BiusHue painoakTHBHOCTH HA KUBBIE OPTaHU3MBI.
OTtkpeiTue TpoTOHa W HeiTpoHa. Hyknonnas monens sinpa IeiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacniaa. DIEKTPOHHBIA U MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydenue. 3aKoH
pazMoaKTUBHOIO pacnaja.
OHeprus CBS3U HYKJIOHOB B sifjpe. SnepHble cuibl. JlegekT macchl spa.
Snepusle peakuuu. [lenenue u CUHTES A1Ep.
Anepupiii  peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M THEpCHNEKTUBBI  SAEPHOM
DHEPreTUKHU. DKOJIOTHUECKUE ACTIEKTHI ACPHON SHEPIETHKU.
OnemMeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.
Metobl HaOMIOICHNS U PETUCTPALIMH HIEMEHTAPHBIX YACTHII.
@dyHIaMeHTalbHbIe B3auMoIeicTBUS. EnuHCTBO (pr3nueckoi KapTHHBI MUpA.

TexHuueckue ycTpoicTBa M NMpPaKTHMYECKOE NMPUMEHEHHUe: J03UMeTp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHass boMOa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIUX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul
HccnenoBanue TpeKoB YacTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3UKH

Otanbl  pa3BUTHS  acTpoHOMuHW. lIpuknagHOe W MHPOBO33PEHUYECKOE  3HAYEHHUE
ACTPOHOMHH.

Bun 3Bé3nnoro HeGa. Co3Be3aus, sipKkue 3BE3/IbI, IUNIAHETHI, UX BUIUMOE JBUKEHUE.
CosHeyHast cucTeMa.



Connine. ConHeyHas akTUBHOCTh. Mcrtounmk sHepruum CosHIA W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMMa «CHEKTpPalbHBIA KJIacC — CBETHUMOCTBY». 3BE3MbI
[JIABHOM MOCIEAO0BATEIBHOCTUA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE3] IJIABHOU
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoOBpeMEHHBIE MPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUUK CoJIHLA U 3BE3/. DTaIbl )KU3HU 3BE3.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenne u nrxenne Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Paz6eranme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

MacmrabHas ctpykrypa Beenennoi. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCMOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUISL OTIpEICIICHUS MTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nojaymapus 1 sipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, muianer, Maeunoro Ilytu.

O0o0marmniee noBTOpeHne

Ponp ¢u3mku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
STUYECKON cdepax [AeATeIbHOCTH YelIOBeKa, pPOJdb M MeCTO (M3MKH M acCTPOHOMHUU B
COBPEMEHHOW HAaydyHOW KapTHHE MHpa, pOJb (UIUUECKOH Teopud B (HOPMUPOBAHHUU
MpeJCTaBICHU 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001LEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX NPEACTABIECHUIN O IPUPOIE.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SIBJICHWE, HAay4HbIH (akt, rUmores3a, (uznyeckas BEIMYMHA, 3aKOH, TEOpHs, HaOJIrOJeHUE,
SKCHEPUMEHT, MOJECIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHWE BEKTOPOB, IMPOU3BOJHBIE 3JEMEHTAPHBIX (DPYHKIIMMH,
NPU3HAKU TOJ00MS TPEYTOJIbHUKOB, ONpeIeeHNe IIIOIaIU IIIOCKUX GUryp U o0bEMa Ted.

buonocus: snexrpuyeckue SBICHUS B JKMBOW HpUpOJE, KojeOaTenbHbIE IBHUKEHUS B
JKUBOM NIPUPOJIE, ONTUYECKUE SBICHHUS B JKUBOM IpPUpOJE, NEHCTBUE paJualii Ha >XKUBBIC
OpraHU3MBlI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpHUCTaUIMYeCKash CTPYKTypa TBEPIBIX TEll,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIHU3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KM MarHUTHBIX pyl, (GoTochEMKa 3eMHOU
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texnonozus: MTUHUM DJIEKTPOIIEpeiad, T€HEPATOP MEPEMEHHOIO TOKA, JIEKTPOJBUTATED,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoONpUEMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBU-neus,
NPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapesl.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero obiiero odpazoBaHUs
(6a30BBI  ypOBEHB) JIOJDKHO  OOECIEYHUTh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

JIMHHOCTHBIE PE3YJIBTATbBI

JIMuHOCTHBIE pe3ysbTaThl OCBOCHMs yueOHoro mpeamera «PHU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
NO3ULUEH JMYHOCTH, CHCTEMOM ILICHHOCTHBIX OPHMEHTAalUi, IIO3UTUBHBIX BHYTPCHHHX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAMLMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paclIupeHe KU3HEHHOTO OIBITA U ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3AaLUUA OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH!

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM TMO3MLIMK  OOYdYalOUIerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

INPUHITHE TPAJUIMOHHBIX OOIIEYEIOBEYECKUX TI'YMAaHUCTHUYECKMX M JEMOKPATHYECKUX
IIEHHOCTEM;

FOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B HMHTEpECax TIPa)kJIaHCKOro OOIIecTBa,
y4acTBOBAaTh B CaMOYIPaBJIEHUU B 00pa30BaTeIbHON OpraHu3alty;

YMEHHME B3aUMOJECUCTBOBAaTh C COLMAJIbHBIMM HHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKLIUSAMU 1 Ha3HAUEHUEM;

TFOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATENbHOCTH;

2)IaTPUOTHYECKOT0 BOCTIMTAHMS

c(OpMUPOBAHHOCTh POCCUMCKON I'PpaX/1aHCKON UAEHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TIOCYAAPCTBEHHBIM CHMBOJAM, IOCTHIKEHUSM POCCHUNCKHUX
yu€HBIX B 007aCTH (PU3UKU M TEXHUKU;

3)AyX0OBHO-HPABCTBECHHOI'0 BOCIIMTAHMA

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, ’TUUECKOTO MIOBECHUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSIChH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJI€ B I€ATEIbHOCTH YYEHOTO;

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTOMUNBOro OyyIIero;

4)3cTeTH4eCKOro BOCIIMTAHMUSA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIIOUAsl 3CTETUKY Hay4HOTO TBOPYECTBA, MPUCYLIETO
¢buznueckoil Hayke;

5)TpynoBoro BocnuTaHus:

UHTEpEC K pa3IMuHbiM chepam NpopecCHOHATbHOW JEsITeNbHOCTH, B TOM 4HCIIE
CBSI3aHHBIM C (U3UKOW U TEXHUKOW, yMEHHE COBEpIlaTh OCO3HAHHBIM BbIOOp Oyayei
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpa30BaHMIO B 00JacTH (U3UKU Ha
MPOTSKEHUH BCEU KU3HU,

6)3K0J1I0rM4€eCKOr0 BOCTIUTAHUS

c(OpPMUPOBAHHOCTh JIKOJIOTUYECKON KYJIBTYphl, OCO3HaHHME TJIOOAJLHOTO XapakTepa
HKOJIOTHUECKUX MPObIIeM;

IJIJAHUPOBAHUE W OCYIIECTBICHUE JIEWCTBUI B OKPYKAKOIIEW Cpele Ha OCHOBE 3HAHMS
L[eJIEd yCTOMYMBOIO Pa3BUTHUS YEIOBEUECTBA;

pacliupeHHe OIbITa JIeATEIbHOCTH HKOJIOIMYECKON HampaBlI€HHOCTH Ha OCHOBE
UMeIoIuXcs 3HaHUi 1o (usuke;

7)UEeHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS (HU3UUECKOIN HAYKU;



OCO3HAaHUEC IIECHHOCTU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH B ITPOLECCE U3YUYCHUA (bI/ISI/IKI/I
OCYHICCTBJIATH MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTD MHAUBHUIYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicCTBUS
ba3oBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPENIETATh eI JACSITeIIbHOCTH, 33/1aBaTh MapaMEeTPhl U KPUTEPUU UX JIOCTUKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PaCCMaTPUBAEMbIX (PU3NYECKUX SBJICHUSX;

pa3pabaTeiBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePUATbHBIX
1 HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh, OIEHUBATH COOTBETCTBUE PE3YJIHTATOB LEJISM,
OLICHUBATh PUCKH IOCJIEICTBUI JESATEIBHOCTH;

KOOPJMHUPOBATh U BBINIOJHATH PA0OTy B YCIOBUSAX PEAIbHOr0, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBATh KPEATHBHOE MBILUJICHUE MIPH PEUICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBble uccienoBarebCcKkue AeiCTBUA:

BIIAJICTh HAYYHON TEPMHHOJOTHUEH, KIIOUYEBBIMU IMOHATUAMH M METOAAaMHU (U3UUECKOM
HayKU;

BIIAJICTh HABBIKAMHM YYEOHO-HCCIIEOBATEIBCKON M MPOEKTHOM JIEATETbHOCTH B OOJACTH
¢bu3nKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOMCKY METOJIOB PEILICHUS 3a/1a4
(U3UYECKOTO CoJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B IMO3HAHMS;

BJIAJETh BHUJAMM JCSATEIBHOCTH IO IOJYYEHHIO HOBOI'O 3HAHMs, €ro HUHTEpIIpEeTaluH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3JIMUHBIX Y4YEOHBIX CHUTYallUsiX, B TOM 4YHUCIE IPHU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3M U aKTyaJU3WpOBaTh 3ajady, BBIJIBUTATh
TUIIOTE3y €€ pELICHUs,, HaXOOUThb apryMEHThl I JIOKa3aTelbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh apaMeTPhl U KPUTEPHUH PEIICHUS;

AQHAJIM3UPOBATh IMOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIICHUBAThH UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (popMyIHpOBaTH COOCTBEHHBIE 3aJaud B O0Opa30BATEIbHOU AEATEIHHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh IEPEHOCUTH 3HAHUSA 10 (PU3HKE B MPAKTUUECKYIO 00JIaCTh )KU3HEAEATETHHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEAJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTepPHATHBHBIC PEIICHUSI.

Padora ¢ undpopmanmeii:

BJIQ/IETh HABBIKAMU TOJTY4YeHHS WH(MOpMAUU (U3NIECKOTO COJEP:KaHUs M3 HCTOUHUKOB
pa3HBIX THIIOB, CaMOCTOSITEJIBHO OCYIIECTBISATh TMOWCK, aHalIW3, CHCTEMAaTH3allUui0 W
MHTEPIIPETANIO HHPOPMALINK PA3IMYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OIICHUBATH JOCTOBEPHOCTH H(OPMAITUH;

UCIIONIB30BAaTh CPEACTBA HMH(POPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pPEIICHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTraHU3AlMOHHBIX 33/Jad C COOJI0JEHHUEM
TpeOOBaHUI SPTOHOMUKH, TEXHUKH 0€30MacHOCTH, TUTUEHBI, pecypcocOepeKeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (DU3UYECKOTO COJICpX)aHUS B Pa3IW4YHBIX QopMmaTax ¢ y4ETOM
Ha3HayeHus: WHGOpPMalMKW M UEJNEeBOM ayAUTOPUM, BBIOMpas ONTUMaJIbHYIO (GopMy
MIPE/ICTABJICHUS U BU3YAIU3aLIH.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYIIECTBIISTH OOIICHUE HA ypOoKaX (DU3UKHU U BO BHE-YPOUHOU NIEATEIHHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYallMi U CMSATYaTh KOHQIUKTHI;

Pa3BEPHYTO W JIOTMYHO M3JIaraTb CBOIO TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

MOHUMATH U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHTHOW U WHANBUIYAILHON paOOTHI,

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

IPUHUMATh LEJIU COBMECTHOHN JESITEIbHOCTH, OpPraHW30BbIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHUCTBUM, PaCIpPElNENATh POJIM C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pPe3yIbTaThl COBMECTHOM paboThI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa M KAXKIOTO YJaCTHHKA KOMaHIbl B OOIIUIH pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejsiaraTh HOBBIE NMPOEKTHI, OLIEHMBATh HJEU C MO3UIMU HOBHU3HBI, OPUTMHAIBLHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PA3NIMUHBIX CUTYaIUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIHATUBHBIM.

PeryasiTuBHbIE YHUBepPCAJIbHbIE y4eOHbIEe T1eiiCTBHUS
Camoopranu3amnus:

CaMOCTOSITENIFHO OCYIIECTBIISITH MO3HABATEIBHYIO JEATENBHOCTh B 00JacTH (HU3HKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEIIbHO COCTABJIATH TUIAH PEHICHHUS PAcUETHBIX M KAYSCTBCHHBIX 3a/ad, TUIaH
BBIMIOJTHEHUS] TMPAKTUYECKO paboThl ¢ Y4ETOM HUMEIOUIMXCS PECypCcoOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTCHUM;

JTaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;

pacIIMpsATh paMKH YI€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX TPEATIOYTCHHIA,

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBaATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHue;

OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;

crocoO0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JPYAHIIMU B 001acTH (UBHKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHATBHBIH HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYalldsM, BHOCUTh KOPPEKTUBBI B AESITEIHHOCTH, OLIEHHWBATH
COOTBETCTBHUE PE3YIBTATOB LETISIM;

BJIa/IETh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JECHCTBUN
U MBICJIMTEILHBIX TIPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

UCIIONIb30BATh PUEMBI pedIeKCHH JIJIS OLIEHKH CUTYallid, BBIOOpA BEPHOTO PELICHHUS;

YMETh OI[CHUBATh PUCKH U CBOCBPEMEHHO IMPUHUMATH PEIICHHSI 110 MX CHIDKCHUIO,

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX TIPU aHAIHU3E PE3YNIbTAaTOB AEATEIbHOCTH;

MIPUHUMATE Ce0sl, TOHMUMAsi CBOM HEJIOCTATKHU M JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX TIPU aHAIHU3E PE3YNIbTaTOB AEATEIbHOCTH;

pHU3HABaTh CBOE MIPABO W MIPABO JAPYTUX HA OIIHOKH.

B npotiecce qocTuxkeHMs! TMYHOCTHBIX Pe3yIbTaTOB OCBOCHUS MPOTPAMMEI IO (DU3UKE AJIs
YPOBHsI CpefHero oO0Iero o0pa3oBaHus y O00yYarOIIMXCS COBEPIICHCTBYETCS dMOIMOHATBHBIN
UHTEJJIEKT, MPEANOoIaralonuii ChopMUPOBAHHOCTD:

CaMOCO3HAaHUsI, BKJIFOUYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE AYMOIMOHAIBHOE COCTOSTHHE,
BUJIETH HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIIMOHATBHON Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOperyJIHpPOBaHUS, BKITIOYAFOTIETO CaMOKOHTPOJIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJanTHPOBATHCS K HMOIMOHATHHBIM
U3MEHEHUSIM U TIPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;



BHYTPEHHEH MOTHMBALIMM, BKJIIOYAIOLICH CTPEMJICHHE K JOCTHKECHHUIO LEIU U YCIEXY,
ONTUMM3M, UHULIMATUBHOCTh, YMEHUE EHCTBOBATh UCXOMS U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMMATh AMOILIMOHAIBHOE COCTOSHHE ApPYTuX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIICHNUS, CIIOCOOHOCTD K COUYYBCTBHUIO M COTIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBHICTPAWBATh OTHOIICHUS C JPYTUMU
JFOAbMU, 3a00TUTHCS, IPOSBIISTH HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

NPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenusi B 10 kJjiacce mpeaMeTHBIE Pe3yabTaThl HA 0A30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:

JIEMOHCTPHUPOBATh HA MPUMEPAX POJIb U MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOU
HAay4yHON KapTUHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHHKU U TEXHOJOTUM, B MPAKTUYECKOMN
JIeITEeIILHOCTH JIFOACH

YYHUTHIBATh TPAHUIIBl MPUMEHEHHUS M3YyYEHHBIX (U3UYECKUX MOJCNICH: MaTepuaibHas
TOYKa, MHEpLHUaJIbHAsA CHUCTeMa OTCU€Ta, aOCOJIOTHO TBEPIOE TENO, UACAIBbHBIA Tra3, MOJAEIU
CTPOCHUS Ta30B, KUJIKOCTEH M TBEPJIBIX TEJ, TOUCUHBIA SJIEKTPUYECKUMN 3aps]l MPU PELICHUH
du3nUecKux 3a1a4;

pacno3HaBaTh (U3HYECKHE SBJICHUS (IIPOLECCh) M OOBSACHATh WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKON TEOpUM CTPOCHUS BEIIECTBA M AJICKTPOJMHAMUKHU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSAMOJMHEWHOE ABUKEHHE, CBOOOAHOE MaJeHHE Te,
JIBKCHUE 110 OKPY)XHOCTH, WHEpUHs, B3amMmozecicTBue Ten, auddysus, OpoyHOBCKOE
JBIDKCHHUE, CTPOCHHME JKUIKOCTEH M TBEPIBIX TeEJ, M3MEHEHHE O00BbEMa Ted MpPH HarpeBaHUU
(oXJakJIeHUM ), TEIUIOBOE PaBHOBECHUE, UCTIAPEHHE, KOHJICHCALINsI, TIJIaBJICHUE, KPUCTAJUTH3aIINs,
KHUIIEHUE, BJIAXXHOCTh BO3/yXa, IMOBBILICHUE JAaBJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM
coCyJie, CBA3b MEXIYy IapaMeTpaMu COCTOSHHS Ta3a B H30MpOIECccax, dSJIEKTPU3AIMS Tell,
B3aUMO/ICUCTBUE 3aPsI0B;

OTNHUCHIBATh MEXAHWYECKOE IBUIKEHUE, UCIOJB3Yys (PU3NUECKUE BEIWYUHBI: KOOpJMHATA,
NyTh, NEPEMEILIECHHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHla, UMITYJbC Teja, KUHETHUYeCcKas
SHEPTUs, TOTEHIMAJIbHAS HYHEPTUs, MeXaHWdeckas padoTa, MEXaHHYecKash MOIIHOCTh; IMpHU
ONMHMCAHUW TPABUIBHO TPAKTOBaTh (DU3MUECKUNM CMBICH HCIOJB3YEMbIX BEIWYHMH, HX
0003HaYCHUS U €UHUIIBI, HAXOIUTh (DOPMYJIBI, CBS3bIBAIOIINE JAHHYIO (PU3MUECKYIO BEIIUUUHY
C IpYTrUMH BEJIMUYUHAMH,

OTNHUCHIBATh HW3Y4YEHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBICHUS, HCIIOIb3Ys
dbusznueckue BEIMYMHBI: JaBIIEHHWE Ta3a, TemIepaTrypa, CpeAHssi KUHETHYecKas JHeprus
XAO0THYECKOTO JBMKEHUSI MOJICKYJ, CpPEAHEKBaJApaTU4YHAsT CKOPOCTh MOJIEKYJ, KOJIHMYECTBO
TEIUIOTHI, BHYTPEHHSISI DHEprus, padora raza, kod(h(UIMEHT MONe3HOro JIEeHCTBUS TEIJIOBOTO
JIBUTATEJIS; TIPU OTIMCAHUU MTPABUIILHO TPAKTOBATh (PU3UUECKUN CMBICI UCTIOIb3yEeMbIX BEIUYHH,
uX O00O3HAYeHWS M EIUHHIIBI, HAaXOIUTh (POPMYIBI, CBS3BIBAIOIINE JNaHHYIO (PU3NYECKYIO
BEIIMYUHY C IPYTUMHU BEITMYUHAM;

ONUCHIBAaTh M3YUYEHHBIE SJIEKTPUUECKHE CBOWCTBA BEIIECTBA M DJIEKTPUUECKHUE SBIICHHS
(mpotiecchl), UCHONIB3YST (PU3NYECKUE BEIUYMHBL: AJIEKTPUUYECKUI 3aps]l, dJIEKTPUUECKOe IOJIe,
HaMpsOKEHHOCTh MMOJIS,, TOTEHLHMAal, Pa3HOCTh MNOTEHIMANOB; IPU OMNHCAHUM TPABUIBHO
TPaKkTOBaTh (PU3MYECKUN CMBICI WCIOIb3yeMbIX BEIWYHH, WX OOO3HAYEHUS W CIUHHIIBL
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIHMUMHY C IPYTUMH BETUYHHAMU;

aHAJTM3UPOBATh (DU3UYECKUE TPOIECCHl W SBIICHHS, MCTONB3Yys (PU3WUYECKHe 3aKOHBI U
MPUHIMILL: 3aK0H BcemMupHoro tarotenus, |, |l u Ill 3akonsr HproTOHa, 3aK0H COXpaHEHUs
MEXaHWYECKON IHEPTUH, 3aKOH COXPAHEHHUS WMITYJIbCA, MPUHIIAI CYTIEPIIO3UIIUN CHJI, TIPUHITUTT
paBHOIpaBUs MHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISPHO-KUHETUUYECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, TAa30BbIC 3aKOHBI, CBS3b CpPEAHEH KUHETHYECKOW HSHEPTHH TEIJIOBOTO JBHKCHUS
MOJIEKYJI C a0COTIOTHOW TeMIepaTypoid, TepBhIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS



JIEKTPUYECKOTO 3apsiia, 3akoH KyioHa, mpu 3TOM pas3nuyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3nnyaTh yCIoBUS MX O€30MaCHOTO MCIIOIB30BAHUS B IOBCEAHEBHOM KHU3HH;

BBIMOJHATh JKCIEPUMEHTHI 1O HCCIIECJOBAHUIO (PU3UYECKUX SIBICHHH W MPOILECCOB C
UCTIOJB30BAaHUEM TPAMBIX M KOCBEHHBIX HW3MEPEHUH, Tpu 3TOM  (HOPMYIHPOBATH
npobiieMy/3ajauy W TUNOTE3y Y4eOHOro JKCIIEPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYIHPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSAMbIE U KOCBEHHBbIE H3MEpPEeHHs] (DU3MUECKUX BEIWYHH, IPU ITOM
BbIOMpaTh ONTUMAJIbHBI CIOCOO H3MEPEHUS M MCIIONb30BaTh W3BECTHBIE METObI OLIEHKU
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBHCUMOCTH MEXIY (U3MUECKUMH BETMYMHAMH C HCIOJIb30BAaHHEM
OpSIMBIX U3MEPEHM, MpPH 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCUPOBATH PE3YNbTaThI
MOJyYeHHOM 3aBUCUMOCTH (PM3MYECKHX BEJIWYHMH B BHJE TaONMIl U IpaduKOB, JIEIaTh BHIBOIBI
0 pe3yJibTaTaM UCCIIE0BaHUS;

coOmoaTh npaBmia 0€30MacHOro TpyAa MPU TPOBEICHHHM HCCIEAOBAHUN B paMKax
yu4eOHOr0 OSKCIEPUMEHTa, Y4eOHO-UCCIENOBATENILCKOM M TMPOEKTHOW JESTENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U IAOOPaTOPHOTO 000PYAOBaHUS;

pemate pacu€THbIE 3aJa4dl C SIBHO 3a/laHHOM (U3WYECKOM MOENbI0, HCIONb3Ys
¢u3nveckre 3aKOHBI M IPUHIUIIBI, HA OCHOBE aHAJIM3a YCIIOBHS 33Ja4d BEIOUPATh (PU3UYECKYIO
MOJieJIb, BBIACNATH (PU3NYECKUE BEIMUMHBI U (QOpPMYIbl, HEOOXoIuMble s e€ peleHus,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD [TOJIyY€HHOT'0 3HAaU€HUs (PU3NUECKON BEIMUNHBI,

peliaTh KayecTBEHHbIC 3aJaud: BBICTPAUBAThH JIOTHUYECKH HEMPOTUBOPEUMBYIO IIETIOUKY
paccyXJIeHHI ¢ OMOpo HA U3YUCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKHUE SIBJICHUS,

UCIONB30BAaTh NPU PELICHHMH Y4EeOHBIX 3a7ad COBpPEMEHHbIE HWH(OPMAalUOHHBIE
TEXHOJIOTUHU JUIS TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAMH W TIPEACTABICHUS Y4eOHOU H
HAYYHO-TIOMYJISIPHOM HH(OpPMAIMK, MOJYYEHHOW W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBATH MOJTy4aeMyl0 HHPOPMAIIUIO;

MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIl;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHHUA MO (U3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieueHrs 6€30MacHOCTH MpU o0pallleHUuH ¢ MPUOOPaMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHMsI 3/I0POBbsI U COOJIIOJICHHUS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpene;

paboTaTh B IPYIIIE C BHIITOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, IUIAHUPOBATH paboTy
TpYyMNIbl, palMOHAIBHO paclpeneNniaTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJIapPTHBIX CUTYalUsIX, a/IeKBAaTHO OLIEHMBATh BKJIAJ Ka)JOr0 M3 yYaCTHUKOB T'PYIIIbI B
peleHne paccMaTpuBaeMoil MpoOIIeMBl.

K xonny oOyuenust B 11 kjacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpPAX poJib U MecTO (U3UKK B (OPMUPOBAHUU COBPEMEHHOMU
HAay4yHOW KapTHHBI MHMpa, B Pa3BUTUN COBPEMEHHOW TEXHHKHM U TEXHOJIOTUH, B MPaKTUYECKON
JEeSTeIbHOCTH JIFOJIeH, IEI0CTHOCTh U €AMHCTBO (PU3UYECKON KapTUHBI MUPA;

YYUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNei: TO4YeyHbIH
AIIEKTPUYECKUI 3apsii, Jyd CBETa, TOYEUYHBIH HCTOYHUK CBETa, fJepHas MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb aTOMHOTO sI/Ipa MPU PeLIeHUN (GU3UUECKUX 3a/]1a4;

pacno3HaBath (U3HUECKHE SBICHUS (TIPOIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: DJIEKTPUYECKasi MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJIEHCTBHME MAarHUTOB, 3JEKTPOMAarHUTHas
WHAYKLIMS, JAEWCTBUE MarHUTHOIO IIOJII Ha IPOBOAHMK C TOKOM M JBIXKYLIMICS 3apaf,
AIIEKTPOMAarHuTHBIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHEITHOE pacpoCTpaHEHUE CBETa, OTPaKEHUE,
npejgomieHue, uHTepdepeHuus, Iudpakuus W TOJpU3alUs  CBeTa, JAUCIEpCUsi CBETa,



dotoanexkrpuuecknii 3¢pdexT (pororddexT), cBeToBOE NaBieHNne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJ0pOJIa, ECTECTBEHHAsl U MICKYCCTBEHHAsl PallOaKTUBHOCTb;

ONKCHIBATh M3y4YCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MArHUTHBIC, ONTHYECKHE,
JIEKTPUYECKYIO ITPOBOAUMOCTD PA3JIUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCIIONB3YS (U3NYECKUE BEIMYUHBL: JJICKTPUYECKUN 3apsij, CHiIa TOKa, SJIEKTPHUUECKOe
HaIpPsDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIIEHUE, PAa3HOCTh MOTEHIMAIOB, 3JIEKTPOABUKYIIAsl CUIA,
paboTta TOKa, MHAYKLHS MarHUTHOro mojsi, cuwia Awmmepa, cuia JlopeHua, MHIYKTUBHOCTH
KaTyIIKH, SHEPTHs SJIEKTPUUYECKOT0 M MArHUTHOTO TOJEW, MEepPHOA W 4YacToTa KoyieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3apsj U CUjia TOKa B IPOIECCe TaPMOHMYECKUX AIEKTPOMArHUTHBIX
KosiebaHui, (POKYCHOE pacCTOSIHUE M OINTHYECKas CWJIa JIMH3BI, MPHU ONHCAHUU IPABUIHHO
TPaKTOBaTh (PU3UYECKUII CMBICI HCIOJNb3YEMbIX BEIWYMH, MX OOO3HAUECHHUS U EIUHUIIBL,
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BETHUNHAMU;

ONKCHIBATh M3yYCHHBbIE KBAHTOBBIC SBJICHHUS W TPOIECCHI, HCIONb3Yysd (U3HUECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, SHEPrus U
UMIyasC (OTOHA, MEpPHOJ TOoJypacmajia, SHEPrus CBSI3U AaTOMHBIX SJ€p, MPU ONHUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YeMbIX BEIUYMH, MX OO0O3HAUYEHUS U
€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLINE NAaHHYIO (DU3HUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMH, BBIYUCIISTH 3HAYCHNE (PH3UUECKON BEITMYMHEI;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl M SBIICHUSA, UCHOIB3Ys (U3NYECKUE 3aKOHBI U
OpUHLMIIBL: 3akOH OMa, 3aKOHbI IIOCJENOBAaTEIbHOIO U MapajlyieIbHOIO  COEIMHEHUs
MPOBOAHUKOB, 3akoH JDkoyns—JIeHna, 3akoH JJIEKTPOMAarHUTHOM HMHAYKIMH, 3aKOH
IPSIMOJIMHENMHOIO pacHpOCTPAaHEHUsI CBETA, 3aKOHbl OTPa)KEHUS CBETA, 3aKOHBI IPEIOMJICHUS
cBeTa, ypaBHeHHe OHHImTeWHa s GoTodddeKTa, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXpaHEHMsI MMIIYJIbCA, 3aKOH COXPAHEHMsI DJEKTPUUECKOIro 3apsiia, 3aKOH COXpPaHEHUS
MacCcOBOI'O 4YHCIa, MOCTyJaThl bopa, 3aKOH pagMOaKTUBHOTO pacmajia, MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TPaHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

OIpEe/ENATh HaIlpaBJICHUE BEKTOPA MHIYKLIUU MArHUTHOTO IOJS MPOBOJAHHMKA C TOKOM,
cuibl Amrnepa u cuiisl JlopeHna;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCIIOJIb30BAaHUEM MPSAMBIX M KOCBEHHBIX HW3MEpPEHHil: mpu 3ToM  (OpMyIHpoOBaTh
npobiemy/3agadyy M TUNOTe3y Y4eOHOro OKCIHEpUMEHTa, CcoOMpaThb YCTaHOBKY M3
MPEJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTDH OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISITh TpsSMblE W KOCBEHHBIE H3MEPEHUS (UIMUECKUX BEIUYUH, TPH ITOM
BbIOMpaTh ONTUMANbHBI CIOCO0 M3MEPEHUs M MCIONb30BaTh W3BECTHBIE METObl OLIEHKHU
MOIPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C UCIOJIB30BaHUEM MPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHpOBaTh Pe3yibTaThl MOITYYEHHOW 3aBUCHMMOCTHU
¢u3nyecKkux BEIWYMH B BHAE TaOMUI M TrpaQuKOB, JeiaThb BBIBOABI IO pe3yJbTaTam
WCCIIEJOBAHMSI,

coOnronarh mnpaBuia O€30IacCHOrO TpyAa IMPU MIPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-MCCIENOBAaTEIbCKOW M  MPOEKTHOHW JEATENIBHOCTU C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuecKkod MOJENbI0, HCIOJIb3Ys
buznyeckue 3aKOHbl M MPUHIIUIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/lauM BHIOUpATh (PU3UUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYUHBI U (OPMYINbI, HEOOXOAMMbIE Ul €€ pelIeHHs,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUS (PU3NUECKO BEITHUNHBI,

pelaTh KayecTBEHHBIE 33/1a4M: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUMBYIO ILIETIOUKY
PacCyXXJIEHUI ¢ OTIOPOI Ha N3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCMOJIBb30BaTh MPH pPEUIeHHH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTUH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHpPETAUU U MpeICTaBlIeHUs] y4eOHOW u



HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHON W3 pa3IMYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBATh MOJTy4yaeMylo HHPOPMALIUIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30MaCHOT0 MCIIOJIb30BAHMSI B TIOBCEJHEBHOM JKU3HU;

PUBOJUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOEKHBIX y4EHBIX-(DU3UKOB B pa3BUTHE
HAayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKUE 3HAHHUA 10 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAIICHUU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUS 3I0POBbS U COOIIOICHUSI HOPM SKOJIOTMUYECKOT0 MOBEACHUS B OKPYKaIOILEH Cpeie;

paboTaTh B TpYIIE C BHIIOIHEHUEM PA3IMYHBIX COIMAIBHBIX POJICH, IUIAHUPOBATh padoTy
TPYOIbl, palMOHaIbHO pacHpeneNsiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHMBATH BKJIAJ Ka)KAOIO M3 YYaCTHUKOB IPYyNIbl B
pelleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM
N /m NporpaMmel Konrpoabubie  IIpakTudeckue (1 pposbic)
Bcero oOpa3oBaTe/ibHbIE
padoTbI padoThbI pecypebi
Pa3znen 1.OU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa U1 METOJbl HAYYHOT'O TTO3HAHUS 2 bubmiorexa LHOK
https://m.edso0.ru/7f41bf72
Wroro no pazneny 2
Paznen 2.MEXAHUKA
bubnuorexa [JOK
2.1 Kusemarnka > https://m.edsogru/7f41bf72
22 Hunanika ! Eggs?ﬁr?]?:cﬁgg/ngbﬂz
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 Eggsj:l/?r?f::j(s%groulgf A1bF72
Hroro o pasneny 18
Pa3znea 3.MOJIEKYJSAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON 9 1 bubnnoreka [JOK
TEOpUU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 Eggfﬁ;ﬁ;gﬁ}% A1b§72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnnoreka [JOK
®a30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Wroro no pazneny 24
Pa3znen 4.9JIEKTPOJIUHAMUKA
492 ITocTostHHBIN IIeKTpUYECKU TOK. TOKH B 12 1 bubnnoreka [JOK
pa3IUYHBIX Cpenlax https://m.edsoo.ru/7f41bf72
Wroro no pazueny 22
PeszepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
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11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM ugposbie
Ne i/ NporpaMMEI pa Beero Konrpoabubie  IIpakTuueckue f)]gp(al::? OBAT e.l)'lbl-lbl e
padoTshI padoThI pecype
Paznen 1.2JIEKTPOAUHAMHUKA
11 MarauTHoe nosie. J1eKTPOMarHuTHas 11 1 3 bubnmoreka [JOK
WUHYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2.KOJIEBAHUSA U BOJIHbI
21 MexaHu4yecKue U AIEKTPOMarHuTHbIE 9 1 bubnuorexa [JOK
KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4YecKHUe U AIEKTPOMAarHUTHBIE 5 1 bubnnoreka [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
23 Ok 10 3 Eggs?ﬁr%?:cﬁgg/gmmgk
Hroro no pazgeny 24

Paznea 3.0CHOBBI CIIETIUAJIbHOM TEOPUY OTHOCHUTEJBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnmnorexa [JOK
' OTHOCUTEIHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pa3nea 4. KBAHTOBASI ®PU3UKA
. bubnuotexa [JOK
4.1 DJIEeMEHThI KBAHTOBOW ONTUKHU 6 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE A7pO S https://m.edso0.ru/7f41c97c
Hroro no pazueny 15
Paznen 5.9JIEMEHTbI ACTPOHOMUU U ACTPODPU3UKU
5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 1 bubmorexa LIOK

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

Hroro no pazneny

Paznen 6.0bOBIIAIOINIEE IOBTOPEHHUE

6.1 O06o0matroiiee MOBTOPEHUE 4 Eggf};&f{;ﬁ)ggﬁf 41c97¢
Hroro no pazueny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

ITIOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacoB DJIeKTPOHHbIE

Ne Hara uudposeie

Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE

padoThI padoThI
pecypcsbl

®dusuka — HayKa O PUPOJE.

1 Hayunsie MeT(})]K bl nofoHmI 1 bubmiorexa LIOK

yi g https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Posb 1 MecTo ¢uzuku B

5 (hOopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JAESITeTbHOCTH JII0IeH
MexaHn4eckoe JTBUKEHUE.

3 OTHOCHTEILHOCTh MEXaHHMYECKOTO 1 bubmuorexa [JOK
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NpAMONMHENHOE 1 bubnuoreka [IOK
JIBHKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSMOJIMHEWHOE 1 bubnnorexka [JOK
JBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBobomHoe majieHne. Y CKopeHue 1 bubnuoteka [JOK
¢BOOOIHOTO MAIEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe qBUKEHUE.

7 JIBr>keHre MaTepraibHON TOYKH 10 1 bubmmorexa LIOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
3 [Ipuniun oTHOcuTeNbHOCTH [ anumes. 1 bu6mmoreka [IOK

I/IHCpI_II/IaHBHBIC CHUCTCMBI OTCUCTA.

https://m.edsoo.ru/ffOc3be8
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ITepBbiii 3akoH HproTOHA

Macca tena. Cuia. Ilpunnun

9 Cynepro3uiuu cui. Bropoii 3akoH bubmmorexa LIOK
YHep t ’ P . https://m.edsoo.ru/ff0c3be8
HeloToHa 17151 MaTepuaibHON TOUKU
Tperuii 3akoH HproToHA 111 bubnuoreka [IOK

10
MaTepHaAIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia

11 TshxecTH. [lepBas kocMuueckas bubmmorexa [TOK

P https://m.edsoo.ru/ffoc3d00
CKOPOCTh

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnnorexa [HOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenus. Koaddunment tpenus.

13 Cuna Zﬁn OTI/IBJIefH(t; pu IIBI/IE(GHI/II/I bubmmorexa LHOK

p P https://m.edsoo0.ru/ff0c3f76
Tena B KUAKOCTU WJIH ra3e
[ToctynaTenbHoe U BpamaTreabHOE

14 JIBIKEHUE a0COJIFOTHO TBEPJIOTO Tea. bubnnoreka [JOK
MowmenT cunsl. [lnedo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENA
HMitynbsc MaTepUallbHON TOUYKH,

15 CHUCTEMBI MaTePHUAIIbHBIX TOYECK. bubnmnoreka [JOK
Nmnynbe cuinbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMmnyiabsca. PeakTuBHOE NBUKEHME
PaboTa 1 MOLTHOCTH CHITBI.

16 Kunerndeckas 3Heprusi MaTepualIbHON bubnuoreka [IOK
Touku. Teopema 00 M3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPrUu
[ToTenumansHas SHEPTHsL.

17 [loTeHumanpHas 3HEPrust ynpyro bubnuorexa [IOK

ne(OpMHUPOBAHHON MPY>KUHBI.
[ToreHunanbHas 3Heprus Tena BOIU3U

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
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MMOBEPXHOCTU 3EeMJITN

[ToTenuuanbHble 1 HEMOTEHIIUAILHBIE
cuibl. CBs3b pabOTHI
HEMOTEHUHUAIbHBIX CUJI C U3MEHEHHUEM

bubmuorexa [JOK

18 MEXaHUYECKOW SHEPTUU CUCTEMBI TEJl. https://m.edsoo.ru/ff0c478c
3aKOH COXpaHEHUSI MEXaHUYECKOM
SHEPrUu
JlaboparopHas pabota «Mccrnenoanue
CBSI3H pabOThI CHJIBI C U3MEHEHHEM

19 MEXaHWYECKON PHEPTUHU Tea Ha
pUMepe PacTSKEHHS] PE3UHOBOTO
KIyTa»
KonTponbhas pabota no Teme

20 «Kunemaruka. /lunamuka. 3aKOHBI bubmorexa LHOK

https://m.edsoo.ru/ff0c4b74

COXPAHEHUS B MEXaHHUKE)
OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO-

21 KMHETHYeCKOU Teopuu. bpoyHoBckoe bubamorexa LOK

https://m.edsoo.ru/ffOc4dc2

nswxkenue. Auddysus
Xapakrep IBUKEHUS U

29 B3aMMO/ICHCTBUS YaCTHI] BEIESCTBA. bu6nmoreka [JOK
Mojenu cTpoeHus ra3oB, KUIKOCTEN U https://m.edsoo.ru/ff0c9ac0
TBEPIBIX TEI

’3 Macca monekyn. Konuuectso BHGJ.H’IOTCKa LHOK
memectsa. [I0CTOAHHAsS ABOTapo https://m.edsoo.ru/ff0c9ac0
TermoBoe paBHOBecue. Temneparypa u bubnmoreka [JOK

24 e¢ n3mepenue. [llkana remneparyp https://m.edsoo.ru/ffoc9acO
Henscus

o5 Wneanpuerii raz 8 MKT. OcHOBHOE bu6mmoreka [IOK

ypaBHeHue MKT

https://m.edsoo.ru/ffOc4fde
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AOcomoTHas TemrepaTypa Kak Mepa
CpeHEel KHHETHYECKOM SHEPrUuun

bu6mmoreka [IOK

26 JIBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
bu6mmoreka [IOK
27 3akoH JlanbToHa. ["a30BbIe 3aKOHBI https://m.edsoo.ru/ffocsL1e
JlaboparopHas pabota «Mccrnenoanue
28 3aBHCUMOCTH MEX1y IapaMmeTpaMu
COCTOSIHUS Pa3pEeKEHHOTO ra3ay
29 N3onporiiecchl B uaeaabHOM Ta3e U UX bu6mmoreka [IOK
rpaguyecKoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BnyTtpenHss sHeprus
TEPMOJIMHAMHYECKON CUCTEMBI U
30 crocoObl e€ n3menenus. Koiamuectso bubnuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTrUsl OTHOATOMHOTO UJICATBHOTO
raza
bu6mmoreka [IOK
31 Brper rertonepe iz https://m.edsoo.ru/ff0c5c36
Y ienbHas TEIIOEMKOCTH BEILIECTBA.
32 K(I)[queCTBo TEIUIOTHI IIPU B bubnuorexa LIOK
. https://m.edsoo.ru/ff0c5c36
Teruionepenaye. AauadbaTHbI mpoiecc
33 [IepBblil 3aKOH TEPMOJUHAMUKH U €TO bubnnorexka [JOK
IIPUMEHEHHE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs mporieccoB B
34 anp(I))Jle. Bropoit zaKOH bubmmorexa [JOK
https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKH
35 [Ipunnun nevicteus u KII1JI remnoBoit bu6mmoreka [JOK
MallIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KI1JI bubmuotexa [JOK
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DKoJoru4ecKue npooIeMbl

https://m.edsoo.ru/ff0c600a

bu6mmoreka [IOK

37 :
TeTI03HEPreTHRH https://m.edsoo.ru/ff0c600a
38 Oo6o6mmarmuii ypok «MonekymsipHas bubnmoreka [JOK
¢duzuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KontponbHast pabora o Teme
39 «Monexynsipaas ¢puznka. OCHOBBI
TEPMOIMHAMHKI
40 [TapooGpa3oBaHre U KOHICHCAITUS. bubnmnoreka [JOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAsI U OTHOCUTEbHAS
41 BJIQYKHOCTh BO3/yxa. HachlmeHHbIH bubmorexa LHOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammyeckue u
42 amop(HbIC TeTa. AHU30TPOIHUS bubnuorexa [JOK
CBOMCTB KpHUCTAJUIOB. JKuakue https://m.edso0.ru/ff0c65f0
Kkpuctauibl. COBpeMEHHbIE MaTepHUAIIbI
[InaBnenue u KpucTaUIM3aIUA.
43 Y enbHas TEIUIOTa IUIABICHUS bubmmorexa [TOK
A ’ https://m.edsoo.ru/ff0c6708
CyO6numarus
bu6nmoreka [JOK
44 v 0
PABHEHHE TEINIOROTO banatca https://m.edsoo.ru/ff0c6820
DneKTpu3anus Tei. INeKTPUIECKU
45 3apsn. JIBa BUa SJIEKTPUUECKUX bubmmorexa [JOK
PAL. a R https://m.edsoo.ru/ffOc6bcc
3apsIoB
[IpoBOgHUKH, TUITEKTPUKH U
POBOA 8 P bubmuorexa [JOK
46 MOJIYITPOBOJTHUKH. 3aKOH COXPAHEHUS

QJICKTPHUYCCKOI'0 3apsaa

https://m.edsoo.ru/ffOcébcc
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B3aunmoneiictBue 3aps10B. 3aKOH

bu6mmoreka [IOK

47 Kynona. ToueuHbIN 3IEKTPUUYECKUI
y p https://m.edsoo.ru/ffOc6ce4
3apsin
Hanpsx€HHOCTB 2JIEKTPUYECKOTO
48 nosst. [lpuHuun cynepno3uuuu bubnnoreka [HOK
AJIEKTPUYECKUX TojeH. JInnuu https://m.edsoo.ru/ff0c6df2
HaIPsHKEHHOCTH
PaboTa cui1 31eKTpOCTaTHUeCKOTro
49 moist. [Torenman. Pasznocts bubmorexa LHOK
' HHaL https://m.edsoo.ru/ff0c6f00
[IOTEHIMAIIOB
TIpoBOAHNKY M TUDIEKTPUKH B
50 3J1peKT OCTaTHYECKOM HOIJ)IG bubmmorexa [TOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6mmoreka [IOK
51 DnexTpoéMrocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD IIJIOCKOTO
52 KOHIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmorexa [TOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOHJICHCATOPA
53 JlaGopaTtopHast pabota "M3mepenue
ANEKTPOEMKOCTH KOHIEHCaTopa"
IIprHIMIT NENCTBUSA U IPUMEHEHUE
KOHJEHCATOPOB, KOMTMPOBAILHOTO
54 amrmapara, CTpyHHOTO IIpUHTEpPa bubmmorexa [IOK
pata, ¢1py p pa- https://m.edsoo.ru/ff0c72c0
DNIeKTpOCTaTUYECKas 3allIHTa.
3a3emileHne AIEKTPOnpruOOpoB
DNEKTPUUECKU TOK, YCIOBHUS €TI0
cyuiectBoBanus. [I0CTOSAHHBIN TOK.
bubmuorexa [JOK
55 Cuna toka. Hanpsbxenue.

Comnpotusnenue. 3akon Oma ist
yyacTKa LIenu

https://m.edsoo.ru/ff0c72c0
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[TocnenoBarenpHOE, MapaLICIBLHOE,
CMEIIaHHOE COEUHEHNE

56 npoBoAHHUKOB. JlaboparopHas pabota bubmmorexa [TOK
https://m.edsoo.ru/ff0c74f0
«M3yueHune cMemaHHOro COeIMHEHUs
PE3UCTOPOB»
57 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxxoynsa-Jlenua https://m.edsoo.ru/ff0c7838
3akon Oma aJ1s MOTHOM (3aMKHYTOM)
aneKkTpudeckoi uenu. Koporkoe
58 3ambikanue. JlaboparopHas padora bubmorexa LHOK
https://m.edsoo.ru/ff0c7ae0
«M3mepenne DJIC ucToOUHMKA TOKA U
€ro BHYTPEHHET0 COMPOTUBIICHUS
DIIEKTPOHHAs IPOBOJAUMOCTb TBEPIBIX bubnnoreka [JOK
METaJIOB. 3aBUCUMOCTh https://m.edsoo.ru/ff0c72c0
o9 COIMPOTUBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIIPOBOAUMOCTh
60 DIIEKTPUYECKHUI TOK B BAKYyMe. BH6J.IHOTeKa LOK
CBOJCTBA DMEKTPOHHBIX MYIKOB https://m.edsoo.ru/ff0c72c0
[TonynpoBoaHUKH, UX COOCTBEHHAS U
61 npUMecHas mpoBoAUMOcTh. CBoiicTBa bubnnorexka [JOK
p—n-nepexona. IlonynpoBoaHUKOBBIE https://m.edsoo.ru/ff0c84ae
npudopbI
DIIEKTPUUECKHI TOK B pacTBOpax M
62 pacIiaBax 3JIEKTPOJIUTOB. bubnnorexka [JOK
DIIEKTPOJUTHYECKAS JUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUYECKUH TOK B Ta3ax.
. bubmuorexa [JOK
63 CaMoCTOsATeTbHBIN U

HECaMOCTOSITENbHBIN pa3psaa. MonHus.

https://m.edsoo.ru/ff0c84ae
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[Tnazma
DJeKTpudecKre mpudopsl U
YCTPOMCTBA U UX IPAKTUYECKOE bubnmoreka [JOK
64 1
npuMmeHenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
65 O06o06marmuii ypok 1 bubnmoreka [JOK
«DNEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme
66 «Qnekrpocraruka. [IocTosHHBIHI 1
ANEKTpUYECKuil TOK. TokHU B
Pa3JIMYHBIX cCpeaax»
67 PesepBublil ypok. KonTpoiabHas 1 bubnnoreka [JOK
pabota no Teme "DIeKTpoAHAMHKA" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O600aromumii ypok 1 bubnuorexa [JOK
o remam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Nen/m | Tema ypoka Konrpoabnsie IIpakruyeckue Aara unpposrIe
Bcero u3ydyeHusi  obOpa3oBaTe/IbHbIE
padoThI padoThI pecypeni
ITocTossHHBIC MATrHUTHI U UX

1 B3auMOJIelcTBHE. MarHUTHOE IIOJIE. 1 bu6nmorexa LIOK
Bektop MaruuTHON MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIUH
MarsuTHoOe 1oJie TPOBOTHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnnorexa [JOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue 1 1
MarHUTHOTO TOJIsL KATYIIKH C TOKOM»

JlelicTBME MAarHUTHOTO TOJIS HA
MPOBOAHMK ¢ TokoM. Cuiia Amnepa.

4 JlaGopaTtopHnast pabota 1 1 bubmuoreka [JOK
«HccnenoBanue nelcTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM»

JlelicTBME€ MArHUTHOTO TIOJIS HA
5 JIBUKYIIIYIOCS 3apsDKEHHYIO YaCTHUILY. 1 bubmorexa [TOK
https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pabota cumnst Jlopenma
DJeKTpoMarHuTHas HHIyKnus. [Totok

5 BeKTOpa MarHuTHOM mHAyKIHH. DJ1C 1 but6mmoreka [IOK
MHAYKIHUU. 3aKOH 3JIEKTPOMAarHUTHON https://m.edsoo.ru/ff0c98fe
unaykuuu Papanaest
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JlaboparopHas pabota
«MccnemoBanue sBJICHUS
3JIEKTPOMArHUTHON WHIYKIIUNY

NuaykTuBHOCTSH. SIBIEHUE
camounaykiuu. 3J1C caMOMHIYyKIIUH.
DHeprus MArHUTHOTO TIOJIST KATYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE T0JIe

bubnunorexa LIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpomucTBa U uxX
IIPUMEHEHHUE: ITOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, 3JIEKTPOABUTATEIIb,
YCKOPUTEIIX 3JIEMEHTAPHBIX YACTHII,
VMHAYKIIMOHHAs 11eYb

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

10

11

12

13

14

O6o06maromuii ypok «MarautHoe
I10JIC. 3HCKTpOMaFHHTHa$I HHIAYKIOUS

KoHTpoinbHas pabora 1o Teme
«Mar»uuTHoe 101JI€e.
DNIEKTPOMAarHUTHasE UHIYKIUS»

CB0060IHbIE MEXaHUYECKHE
Kosiebanus. 'apMoHnUeckue
KoyieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHUI.
[IpeBpamienue 3Heprun

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepuoJia MajblX KojeOaHui rpy3a Ha
HUTH OT JJIUHBI HUTU M MAcChl IPpy3a»

Konebarenbublit KoHTYp. CBOOOIHBIE

SJICKTPOMArHuTHBIC KoJieOaHHS B
nACaJIbHOM KoJie0aTeIbHOM KOHTYPC.

bubnuoreka [{OK
https://m.edsoo.ru/ffOcab82

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcb820
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Anamorus MCKAY MCXaHUYCCKUMHU U
OJICKTPOMariuTHbIMU KoJIEOaHUSIMU

15

16

17

18

19

20

21

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
K0JIeOaTeIbHOM KOHTYpE

[TpencraBieHre 0 3aTyXarOIIUX
KosieOaHusAX. BeIHYKICHHBIC
MexaHu4uecKkue Kojiebanus. Pesonamnc.
BI)IHY)KZ[GHHI)IG I-)JIGKTpOMaFHI/ITHLIe
KOJIEOAHUS

[lepemennsblit TOK. CHHYCOU1abHBII
MepeMEHHBIN TOK. MOITHOCTD
MEPEMEHHOTO TOKA. AMIUTUTYTHOE U
JICUCTBYIOILEE 3HAYEHUE CUIIBI TOKA U
HaIPsKEHUS

Tpancdopmarop. [Ipoussozactso,
nepegava u norpedieHue

ANEKTPUYECKON SJHEPTUU

YCTpoUCTBO U IPAKTHUYECKOE
IIPUMEHEHHUE IEKTPUYECKOTO 3BOHKA,

reHeparopa nNnepeMEHHOI0 TOKa, JIMHUI

QJICKTpOoIICpcaaq

OKOJIOTUYECKUE PUCKH IIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynbrypa ucnons3oBaHus
IIEKTPO3HEPTUH B ITOBCEIHEBHOMN
KU3HH

MexaHnyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. Cxkopocts

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

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

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

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcad58

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cc324

but6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

but6mmoreka [IOK
https://m.edsoo.ru/ffOcca54
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pacnpoCTpaHEeHUs U JJIMHA BOJIHBI.
[Tonepeunble U IPOOJIbHBIE BOJIHbI

3Byk. CkopocTb 3ByKa. ' poMKOCTh

bubnmoreka [IOK

22
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJIeKTPOMAarHUTHBIE BOJIHBI, KX
23 cBoiicTBa U ckopocTh. Ikana Bubmaorexa ITOK
p ’ https://m.edsoo.ru/ffOccfe0
3JICKTPOMArHUTHBIX BOJIH
[TpuHIMIEBL paAUOCBA3H U
24 TelJ)'IeBI/I eHI/Iz PasBurue cpencrs buGnuorexa [IOK
a ) pel https://m.edsoo.ru/ff0cc6f8
cBs3u. Pagnonokanus
o5 KonTtponsnas padora «Konebanus u
BOJIHBD»)
[IpssmMonMHEIHOE pacpocTpaHeHHe
26 CBeTa B OJIHOPOIHOI cpene. ToueyHslit bubnnorexa [JOK
p pese. https://m.edsoo.ru/ff0cd350
HMCTOYHUK cBeTa. JIyd cBera
OTtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS
27 cBera. [TocTpoeHue n3zoopakeHuii B bubnmorexa [JOK
' p p https://m.edsoo.ru/ffOcd4e0
MJIOCKOM 3epKaje
[Ipenomnenue ceera. [lonHoe
28 BHYTpEHHEE oTpaxeHnue. IIpenensHbiin bubmmnoreka HOK
YTOJI ITIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpakKeHUS
29 JlabopaTtopHas pabota «M3mepeHue
MOKA3aTesl MPEJIOMIICHHS CTEKIIa
JIunzel. [loctpoenue nzobpaxenuii B
30 nH3e. DopMyiia TOHKOM JIMH3bI Bubmorexa IOK
- POPMY. ) https://m.edsoo.ru/ffOcddle
VYBennuenue JTNH3EI
31 JlaGoparopHas paboTa
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«H/ccinenoBanue CBOUCTB
M300paKCHUH B JIMH3aX»

Hucnepcus csera. Cl10KHBII cOCTaB
6emnoro csera. Lser. JlaboparopHas

bu6nmoreka [IOK

32
pabota «Habmronenue aucrepcun https://m.edsoo.ru/ff0cd67a
CBETa»
WNutepdepennus cera. Judpakmus bubnmnoreka HOK
33 N
ceeta. ludpaknuonnas pemeéTka https://m.edsoo.ru/ffOced22
34 [Toriepe4HOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTudeckue MPUOOPHI M YCTPOWCTBA U bubmmoreka [JOK
YCIIOBUS MX O€30MaCHOTO PUMEHEHUS https://m.edsoo.ru/ff0cd67a
['paHuIBl TPUMEHUMOCTH
KJ1laccuueckor mexaHukH. [loctynarer bubnnorexa [JOK
36 .
CIIELIMATIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIBHOCTH
OTHOCUTETBHOCTH OJTHOBPEMEHHOCTH.
37 3amenJIeHHe BpPEMEHH U COKpaIllEHUE bubmmorexa [TOK
8 P patt https://m.edsoo.ru/ffOcfad2
JUTHHBI
DHeprus U UMNYJIbC PEISITHBUCTCKOM
38 ‘laCTI:/I bl CBHBLyMaC(I))H C DHEepruen u brbmmorexa LTOK
HEL P https://m.edsoo.ru/ffocfc68
UMITyJTBCOM. DHEPTHUS MTOKOS
KonTponshnas pabora «Onrtuka.
39 OcHOBBI cIENMANIBHON TeopUn
OTHOCUTEIIEHOCTH
40 ®oronsl. opmyna [1nanka. Dueprus bubmuorexa [JOK
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
41 OTKpBITHE U HCCIEN0BAaHUE bubmuoteka [IOK
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dororddekra. OnbiTer A. T
CromneroBa

https://m.edsoo.ru/ffOcffc4

3akonbl poroddderra. YpaBHEHHE

bu6nmoreka [IOK

42 )7 eiiHa oTodddexra.
nurretina 4 Gotoopdexr https://m.eds00.ru/ff0d015e
«Kpachnas rpanuna» porosddexra
Jasaenne ceera. OnbrTel I1. H.
43 JleGeneBa. XuMuueckoe AciCTBHE bubmmorexa [IOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoiicTBa u
MPaKTUYECKOE TPUMEHEHHUE:
44
dboTo31eMEHT, GOTOATIHK,
COJIHEUHas1 baTapesi, CBETOIUO/
45 Pemenue 3agau no reme «JE€MEHTHI bubnnorexa [IOK
KBAaHTOBOM ONTHUKH) https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OTBITHI
46 Pezepdopna o paccesHUIO 0-4acTu bubmmorexa [TOK
pLHOPA p t https://m.edsoo.ru/ff0d091a
ILnanerapnast Moaenp aToMa
bu6nmorexa LIOK
47 IToctynater Bopa
TYaTRl Hop https://m.edsoo.ru/ff0dOafa
Mznyuyenue v norsomieHue poToHOB
48 1| H}:e exoje aTOMEIlH co H(()l;o OBHS bubmorexa HOK
P pexol . 8 P https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha JAPYroil. BUabI CIeKTpoB
BomnnoBrie cBolicTBa yacTul,. BomHEI
ne bpoins. KopnyckynspHo- bubmuorexa [IOK
49 .
BOJHOBOU Jyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYJICHHOE H3JTyICHHE
50 OtkpeITHE PaINOAKTUBHOCTU. OTBITHI bubmuoteka [IOK

Pesepdopaa o onpenenenuro cocrasa

https://m.edsoo.ru/ff0d0fd2
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PAAOAKTUBHOI'O U3JIYYCHHUA

o1

52

53

54

55

56

57

CgoiicTBa anbda-, 6era-, raMma-
u3JlydeHus. BiausHue
PaAMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otonel. Anbda-pacna.
DJEeKTPOHHBINA U TIO3UTPOHHBIHN OeTa-
pacnan. I'aMma-nu3nydyenue

DHeprus CBSI3U HYKIOHOB B SIIpE.
SnepHsie peakuu. SaepHblid peakTop.
[Tpo6GieMbl, IePCIEKTUBBIL,
HKOJIOTUYECKUE ACTIEKTHI IEPHOM
SHEPTeTUKHU

OnemeHTapHble YacTULbl. OTKpBITHE
no3UTpoHa. MeToab! HaOMOIeHUS U
PEruCTPaLMK DJIEMEHTAPHBIX YaCTHLI.
Kpyrusi cron «®yHaaMeHTaIbHbIE
B3auMoJieicTBU. ENUHCTBO
(bu3nYeCcKOil KapTUHBI MUPa»

Bup 3Bé3nHoro neba. Co3Be3aus,
HpKI/Ie 3Bé3)11>l, IIJTAaHETHBI, UX BUIHUMOC
nBrxenre. CojIHEYHas cucTeMa

Connue. ConHeuHast akTUBHOCTb.
Ncrounuk sneprum ConHua u 3BE31

3BE3bI, UX OCHOBHEIC
XapaKTEpUCTUKU. 3BE3/1bI [T1aBHOU
IIOCJIEI0BATEIbHOCTH. BHYyTpeHHEE

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d1162

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38

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

but6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38
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cTpoeHue 3BE311. COBpeMEHHbIE
IPE/ICTABICHUS O TIPOUCXOXKACHUH
sBosronnu ConHIa 1 3831

Muneynsiii [Iyte — Hama ['anakTuka.
[Tonoxenue n aBmxenne CosHua B

bu6nunoreka LIOK
https://m.edsoo.ru/ff0d0e38

>8 lNanmakrtuke. ['anmaktuku. YE€pHbIE NBIPHI
B SIJ[pax rajakTHK
Bcenennas. Pazberanue rajakTHk. bubnnorexa [JOK
59 Teopus bonbmioro B3peiBa. https://m.edsoo.ru/ff0d0e38
PenukroBoe uznyueHue.
MeraranakTuka
bubmuoreka [{OK
60 Heperennpie mpoOIeMe! aCTpOHOMHH https://m.eds00.ru/ff0d0e38
61 KoHTposbHas pabota «J1eMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI
O6o0matomuii ypok. Poib ¢pusuku u bubmuoreka [IOK
aCTPOHOMHUHU B IKOHOMHUUYECKOMH, https://m.edsoo.ru/ff0d1162
62 TEXHOJIOTHYECKOM, COIMAIBHON U
ATUYECKOHN cdepax AesITeNbHOCTH
YyeJloBeKa
O6o06matomuii ypok. Ponbs u mecto bubmmoteka IIOK
63 (HU3MKY U ACTPOHOMUHU B https://m.edso0.ru/ff0d1162
COBPEMEHHOM HAYYHOU KapTUHE MUPA
O6o06maromuii ypok. Posb but6mmorexa [IOK
64 ¢buznueckoit Teopun B GOpMUPOBAHUU https://m.edsoo.ru/ff0d1162
MPEACTABICHHUH 0 HU3UIECKOI
KapTHUHE MHUpa
65 O06o6maromuii ypok. Mecrto bubmunoreka [JOK
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¢u3uveckoil KapTHHBI MUpa B 00IIEM
psILy COBPEMEHHBIX €CTECTBEHHO-
HAaY4YHBIX [IPEACTABICHUN O TIPUPOJIE

https://m.edsoo.ru/ff0d1162

66 PesepBHBIi ypok. MaruutHoe 1ose. 1 bubmuoreka [IOK
DNeKTpOMarHuTHasE UHYKIUS https://m.edsoo.ru/ff0d1784
PezepBHblii ypok. Ontrka. OCHOBBI
67 CIIELAAILHON TEOPHH 1 bubmmorexa LOK
H p https://m.edsoo.ru/ff0d1784
OTHOCHUTEJIBHOCTH
Pesepnniii ypok. KBanroBas ¢pusnka.
68 aﬂel\f{)eHTbl}iaI::T OHOMUH U ’ 1 bubmorexa [IOK
p https://m.edsoo.ru/ff0d1784
acTpou3uku
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

®dusuka, 10 knacc/ Makumes I'.4., [letpoBa M.A., Crenanor C.B. u npyrue,
OO611ecTBO ¢ OTPaHUUYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE
obmectBo «M3aatenbcTBo «lIpocBemenue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

Co6opnuk 3anau o ¢usuke 10-11 kmacc, A.IL.PeimkeBuy, poda, Mocksa
HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU

HHTEPHET
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