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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢usmke 06a30BOTO ypOBHS HA YPOBHE CpeIHEro oomero obOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJOXCHHH M TpeOOBaHMA K pe3yabTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTellbHOM mporpammbl, mnpeacraBieHHbIx B DPI'OC COO, a Ttakke ¢ y4éroM
benepanpHOil pabodell MporpaMMbl BOCIHTAaHHS W KOHICTIIUH NPENOJaBaHUs y4eOHOTO
npeamera «®Puszuka» B oOpa3zoBaTelbHBIX opranusauusx Poccuiickoini  ®enepamum,
pean3yoUMX OCHOBHbIE 00pa30BaTeNIbHbIE TPOTrPAMMBI.

CopnepxaHue mporpaMMbl 10 (U3MKE HamNpaBiIeHO Ha (POpPMHUpPOBAHHE E€CTECTBEHHO-
HAy4YHOU KapTWHBI Mupa oOydaromuxcss 10-11 kmaccoB npu oOyueHnn ux Qusmke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO noaxoja. IIlporpamMma no ¢usnke cCOOTBETCTBYET
tpeboBanusM ®I'OC COO k miIaHUPYEMbIM JMYHOCTHBIM, MPEIMETHBIM U METanpeIMETHBIM
pe3ynpTaTaM OOyuYeHHs, a TaKKE YUYUTHIBAET HEOOXOIMMOCTh pean3allMi MEKIIPEIMETHBIX
CBsA3eM (U3MKH C €CTeCTBEHHO-HAyYHbIMH Yy4eOHbIMHU IpeaMeTraMu. B Hel ompexpensitorcs
OCHOBHbIE II€IM W3y4eHHUs (U3UKH Ha ypOBHE CpeIHEro oOmiero oOpa3oBaHUs, IUIAHUPYEMbIe
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, METallpeIMETHbIe, NpeaMeTHble (Ha
0a30BOM YpOBHE).

[Iporpamma 1o u3mke BKIHOYAET:

e [UTAHUPYEMBbIE PE3YJIbTaThl OCBOECHUS Kypca (PM3MKKM Ha 0a30BOM YPOBHE, B TOM YHCIIE

IIPEIMETHBIE PE3YJIbTAThI IO ToAaM O0y4EHHUS;

e cojiepkaHue yueOHoro npenmera «dusukay mo rogam o0ydeHusl.

dusnka Kak Hayka o0 Hanbosee oOIMX 3aKOHAX MPUPO/IbI, BRICTYIAs B KAYECTBE YYEOHOTO
IpeaMeTa B IIKOJIEe, BHOCUT CYLIECTBEHHBIM BKJIAJ B CHCTEMY 3HAHMH 00 OKpYKarollleM MHpE.
HIkonpHBIA Kypc (U3UKH — CHCTEMOOOPa3ylOIIUNA JUIsl €CTeCTBEHHO-HAyYHBIX YYEOHBIX
MIPeIMETOB, OCKOJIBbKY (PU3NUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U ABJICHUN, N3y4yaeMbIX
XuMueHr, ouosoruei, gusnueckor reorpadueit m acrpoHomuei. Mcmonp3oBaHHEe W aKTUBHOE
npUMeHeHne (U3MYECKUX 3HAHWM OmpefenseT XapakTep ¢ pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe DSHEpPreTuKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, IOJYYeHHs] HOBBIX
MaTepHaJoB C 3a/laHHBIMU CBOMCTBaMHU U Apyrux. M3ydyenune ¢pu3auku BHOCUT OCHOBHOM BKJIaJ B
(dbopMHUpOBaHHE €CTECTBEHHO- HAYYHOW KapTUHBI MHpa oOydaromuxcs, B (GopmMupoBaHUE
YMEHUI IPUMEHATh HAYUYHbII METO/] IO3HAHUS MTPU BHITIOJHEHUN UMH YIEOHBIX UCCIICIOBAHUIA.

B ocHoOBy kypca ¢u3uku A YpOBHS CpETHETO 00IIero o0pa3oBaHus MOJIOKEH P UACH,
KOTOpbIE MOKHO paccMaTpUBaTh KaK MPUHIIUIIBI €rONOCTPOCHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEH KypcC SIBJISIETCS JIOTUYECKH 3aBEPLIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (M3UKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOH, TaKk U
COBpEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW MaTepuall Kypca (GU3NKH 00bEeMHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce sBhseTcs (GOpMHUpPOBaHHE TNPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSX MaT€pUH, BELICCTBE U MOJIE.

Hoes cymanumapuzayuu. EE€ peanuzanus npenosiaraeT UCHOIb30BaHUE TYMaHUTapHOTO
noTeHIana (Gpu3nyeckoi Hayku, OCMBICICHUE CBSI3M Pa3BUTHs (PU3UKU C pa3BUTHEM OOIIECTBa,
a Tak’Ke C MHMPOBO33PEHUECKUMH, HPABCTBEHHBIMH M SKOJIOTUYECKUMU MPOOIIEMaMH.

Hoea npuxnaonoii nanpasnennocmu. Kypc @u3Nku npennonaraeT 3HaKOMCTBO C
IIUPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMYECKUX IPWIOKEHHM W3Yy4EHHBIX TEOpPUM H
3aKOHOB.



Hoes skonocusayuu peamn3yeTcss MOCPEICTBOM BBEACHUS SJIEMEHTOB COJACpIKaHUS,
MOCBSIIEHHBIX 3KOJIOTMYECKHM MpoOjIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM
TEXHUKHU M TEXHOJIOTUH, a TakkKe 00CyXIeHUs po0IeM panroHaIbHOTO IPUPOIOTIONb30BAHUS U
HKOJIOTUYECKOH Oe30MaCHOCTH.
Crep>xHEBBIMU 3JIEMEHTaMU Kypca (U3MKU Ha YpOBHE cpeaHero oOmiero oOpa3oBaHUS
ABISIOTCS  (u3nveckue Teopuu ((HopMUpOBaHHME MPENCTABICHUH O CTPYKTYpE IOCTPOCHUS
¢u3nveckoil TeopuH, posM (PyHIAMEHTAJIbHBIX 3aKOHOB U TIPHUHIMIIOB B COBPEMEHHBIX
MPEJCTAaBICHUAX O MPUPOJE, IPAHUIAX MPHUMEHUMOCTH TEOPHid, U OMHCAHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUH U MIPOLIECCOB).
CuCTeMHO-IEeSITETLHOCTHBIN MOJIX0A B Kypce (DU3UKU Pealn3yeTcs MPEKIe BCEro 3a CUET
OpraHu3alluy SKCIIEPUMEHTAIFHON JesITeIbHOCTH oOydatommxcs. s 6a30BOro ypoBHS Kypca
(GU3UKH — 3TO WCIIOJIb30BAaHHE CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIIEPUMEHTOB M
abopaToOpHBIX PabOT, KOTOpblE B Mporpamme Mo (u3uke OOBEAMHEHBI B OOIIMI CIHCOK
YUEHHUYECKUX TPAaKTUYeCKUX padoT. Beinenenue B ykazaHHOM TepedHe JTaOOpaTOpHBIX padoT,
MPOBOJIUMBIX ISl KOHTPOJS W OIIGHKH, OCYIIECTBIISIETCS YYaCTHHKaMH 00pa3oBaTeIbHOTO
mpolecca UCXo/11 U3 0COOEHHOCTEHN MJIAaHUPOBAaHUS U OCHallleHUs kabuHeta ¢usuku. [lpu sTrom
obecrieunBaeTcsl OBJIAJICHHE OOYYAIONMIMMHCS YMEHHSMHU TPOBOJUTH KOCBEHHBIE HW3MEpPEHUS,
WCCIIE/IOBAaHUSI 3aBHCUMOCTEH (M3NYECKUX BEIMYMH W TOCTAHOBKY OTBITOB TIO TIPOBEPKE
MIPEUIOKEHHBIX THITOTE3.
Bonpmoe BHUMaHNE yAETSIETCSl PEHICHUIO PACYETHRIX U KaueCTBEHHBIX 3a1ad. [Ipu aTom
IUTsl pacyE€THBIX 33729 MPHUOPUTETOM SIBIISTFOTCS 3a[a4¥l C SIBHO 3aJJaHHOH (PM3NIECKON MOJIENBIO,
MO3BOJISIIOIIME TPUMEHSTh N3y4YEHHbIE 3aKOHBI H3aKOHOMEPHOCTH KaK U3 OJHOTO paszesia Kypca,
TaK W MHTETpUpYd 3HAaHUA M3 pPa3HbIX pa3fenoB. [[is KauecTBEHHBIX 3a/Jay NPUOPUTETOM
SBIIAIOTCS 3a/laHusl Ha OOBACHEHHE TNpOTeKaHWs (QU3UUYECKUX SBJICHUM W TPOIECCOB B
OKpYXalolleld KU3HH, TpeOyroiue BbIOOpa (PU3MYECKONW MOJETH Il CHTyallud TPAKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBum ¢ tpeboBanusimu PI'OC COO & MaTepuaqbHO- TEXHHYECKOMY
obecrieueHHI0 yueOHOro Impolecca 0a30oBblii ypoBeHb Kypca (M3UKH Ha YpPOBHE CpEIHEro
oOmiero oOpa3oBaHMs JOJDKEH H3y4aThCs B YCIOBHUSAX MPEAMETHOro kKaOuHeTa (U3UKH WU B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEJIMETOB €CTECTBEHHO-HAYYHOTO Iukia. B xabunere
¢bu3uKn  JOJDKHO OBITh  HEOO0XOoauMoe JlabopaTopHOE OOOpYAOBaHWE ISl BBITOJHEHUS
YKa3aHHBIX B IMporpamme 1o (u3MKe YUeHHUYECKHX MPAKTHUYEeCKUX PadOT U JEMOHCTPALIMOHHOE
obopynoBaHue.
JleMoHCTpallMOHHOE  000pyZOBaHHEe (POPMHUPYETCS B COOTBETCTBHH C MPUHIIUIIOM
MUHUMAJIbHON JIOCTATOYHOCTH U OOECIeYMBaeT MOCTAHOBKY MEPEUYUCICHHBIX B MporpaMmme 1o
¢bu3MKe KIIYEBBIX JEMOHCTpALMW JUIS HMCCIEJAOBAHUS M3Y4aeMbIX SBJICHHUNW M IPOLIECCOB,
SMIUPUYECKUX UPYHIAMEHTATBHBIX 3aKOHOB, MX TEXHHUECKHUX MPUMEHEHUH.
JlabopartopHoe 00OpymOBaHUE IS YUEHUYECKHX MPAaKTUYECKUX paboT (opMupyercs B
BHJIE TEMaTHYECKMX KOMIUIEKTOB M oOecreunBaeTcs B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaronuxca. Temarnueckue KOMIUIEKTHI J1a0OpaTOPHOTO OOOPYIOBaHUS JOJKHBI OBITH
MOCTPOECHBI Ha KOMILJIEKCHOM HCTOJb30BAaHUU AHAJIOTOBBIX U HHU(POBBIX MPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPHUTENBHBIX CUCTEM B BU/JIE IU(PPOBBIX TaOOPATOPHIA.
OCHOBHBIMH TIENIIMU U3yUeHUs! GUUKH B 00111eM 00pa30BaHUU SIBIISIFOTCS:
e hopMHUpOBaHME WHTEpeCa U CTPEMIICHUS OOYYarOIIMUXCS K HAyYHOMY H3YYCHHIO
MIPUPO/IbI, Pa3BUTHE WX UHTEJUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTENH;

epa3BUTHE TPEJACTABICHUA O HAy4YHOM METOAE TMO3HAaHUS U  (POPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSIM;

e hopMHpOBaHNE HAYYHOTO MHPOBO33PEHHSI KaK pe3yabTaTa M3y4eHUS OCHOB CTPOCHUS
MaTepuu U pyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHY;



e hopMHpoBaHUE YMEHUH OOBSCHATH SBICHUS C HUCIOJIL30BAaHUEM (U3MUYECKUX 3HAHUH U
Hay4HBIX JIOKAa3aTEJIbCTB;

e hopMHUpOBaHUE TPEJACTABICHUN O POJU (DU3UKHU IS Pa3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKHA U TEXHOJIOTUH.

JlocTimkeHne HTUX Ielield O0ecredyrBaeTCs pelIeHuEM CIEAYIOMMUX 3a7ad B Mpolecce
M3YYCHUS Kypca (U3WKH Ha YPOBHE CPETHEro oOmIero oOpa3oBaHUs: MPUOOPETCHHE CHCTEMBI
3HaHUN 00 OOmUX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHUSX, BKIIOYAs MEXaHUKY,
MOJICKYJISIPHYIO (DU3HKY, DJIEKTPOJIMHAMUKY, KBAHTOBYIO (PH3UKY U 3JIEMEHTHI aCTPO(DU3HKHY;

e bopMHpOBaHNE yMEHUH MPUMEHATH TEOPETUYECCKHE 3HAHUSA IS OOBSICHEHUS
(u3HYeCKUX SBJICHUM B TPHPOJAC W IS TPHUHATHS MPAKTUYCCKUX PEIICHUH B
MMOBCEIHEBHOM JKU3HH;

e OCBOGHHE CITIOCOO0B pPEIICHUS PA3IMYHBIX 3a7a4 C SIBHO 33JJaHHOM (PU3HUYECKON MOJIENBIO,
3a/a4, I[0Jpa3yMEBAIOIIMX CaMOCTOSITENIbHOE co3JaHue (PU3MYecKol MOoJenu,
aJICKBaTHOW YCIIOBHSIM 3a]1a4U;

e TOHMMaHKNE (PU3UUYECKUX OCHOB W TPHUHIIMIIOB JICHCTBUS TEXHUYECKHX YCTPOUCTB H
TEXHOJIOTHYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIOCPEY;

e OBJIAJICHUE METOJIAMU CAMOCTOSATEIHLHOTO TUIAHUPOBAHUS W TPOBEACHUS (PU3MUECKHUX
OKCIIEPUMEHTOB, aHaJIM3a W  HWHTEpPIpEeTanuu  WHPOPMAIUH,  ONPEIACIICHUS
JIOCTOBEPHOCTH TIOJIYUEHHOTO Pe3yNIbTaTa;

® CO3JJaHUE YCJIOBUM IJIs Pa3BUTHUS YMEHMH MPOEKTHO-HCCIEN0BATEIBCKOM, TBOPUYECKOM
NESTETHHOCTH.

Ha wmsydyenue ¢usuku (6a30BBI ypOBEHB) Ha YpPOBHE CpeIHEro oOIiero oOpa3oBaHUS
orBoautcs 136 wacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 gacos (2
yaca B HEJICITIO).

[Ipemyaraemerii B mporpamme 1o (pu3uke nepedeHb J1abopaToOPHBIX U MPAKTUUYECKUX PadoT
SBJIIETCS PEKOMEHIOBAHHBIM, YYHUTENb JeJaeT BBIOOp IMpOBENEHUs JabOpaTOpHbIX paboT U
OTIBITOB C YUETOM HHIUBUIYaTbHBIX OCOOCHHOCTEH 00Yy4aromuXxcsl.

COJEPKAHUE OBYYEHMUs10

KJIIACC

Pa3nen 1. ®u3uka 1 MeTOIbI HAYYHOT 0 MO3HAHUS

®usuka — Hayka o mpupoje. HayuHble METOIbl MO3HAHUSA OKpyXKarouiero mupa. Poib
AKCIIEPUMEHTA M TEOPUH B MPOIIECCE MO3HAHUS IPUPOIbI. DKCIIEPUMEHT B (PH3HUKE.

MopenupoBanue QU3MYECKUX SIBICHUN U TpoieccoB. Haydunsle runote3sl. duznueckue
3aKOHBI M TEOPHH. | paHHIIBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpUHIIUIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (HopMHpPOBAaHMHM COBPEMEHHON HayyHOW KapTUHBI MHpa, B
MPAKTUYECKOM JIeATEILHOCTH JIHOJICH.

Jemoncmpayuu

AHanoroBbIe U 1UQpOBBIC MU3MEPUTEIIbHbBIE pubopHI, KOMIBIOTEPHBIE
JaTYUKH.

Paznen 2. Mexannka
Tema 1. Kunemamuka
Mexannyeckoe aABM>KeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBMXKCHMSI.
Cucrema otcuéra. Tpaekropus.
[lepemerienue, ckOpocTh (CpelnHssi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTepUATBHON TOYKHU, UX MPOEKIUU HA OCH CUCTEMBbI KoopAuHar. Cllo)KeHHE NepeMEIEHNN U
CIIOKEHHE CKOPOCTEM.



PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsMOJIMHEHHOe aBrkeHue. ['paduku 3aBUCHMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IYTH U MEPEMEILICHHS MaTePUAIIbHON TOUYKH OT BPEMEHH.

CBoOoiHOE TIazieHre. Y CKOpEeHUE CBOOOTHOTO TIa/ICHUS.

KpuBonuueiiHoe paBwkeHHe. JIBH)KEHHME MATEpHAIBHOM TOYKH TIO OKPYKHOCTHU C
MOCTOSTHHOM MO MOAYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JIMHEHHASI CKOPOCTh. [lepnoa u yacrora
oOpamienus. LleHTpocTpeMHUTENBHOE YCKOPEHHUE.

TexHuueckre YCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHWE: CHUIOMETp, JBH)KCHHE
CHapSIOB, IIEMHBIE U PEMEHHBIE TIEpeIavun.

Jlemoncmpayuu

Mogenb cuctemMbl 0TCUETA, WILTIOCTpAIUs KHHEMATHUYECKUX XapaKTEPUCTHK IBIKCHHUSI.

[IpeobpazoBanue NBIKEHHI € MCTIOJIb30BaHUEM NPOCTHIX MexaHu3MoB.[lanenue Ten B

BO3/IyX€ U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGnronenue nBmkeHus Tena, OpPOMICHHOTO MO YIJIOM K TOPH30HTY UTOPU30HTAIIBHO.

N3mepenue yckopenust cBobogHoro najenus. Hanpasnenue

CKOPOCTH IIPH ABH>)KEHUH 10 OKPYKHOCTH. Yuenuueckui

9KCnepumenm, 1abopamopHvle pabomuol

N3ydeHne HepaBHOMEPHOTO JBUKEHHUSI C LEJIbIO OMPEIENIEHUsSI MTHOBEHHON CKOPOCTH.

UccnenoBanue  COOTHONIEHUS ~ MEXKIy  MYTAMH,  NPOMJEHHBIMM  TeJOM  3a
MOCJIeIOBAaTeIbHbIE DPAaBHBbIE MPOMEXKYTKHM BpPEMEHH NPH PaBHOYCKOPEHHOM JIBKEHHH C
Ha4yaJlbHOM CKOPOCTbHIO, PaBHOI HYIIIO.

N3ydeHue qBUKEHUS IapyKa B BA3KOU KUIKOCTH. M3yueHue

JBUKEHHS Tea, OpOoIIeHHOTO TOpu3oHTaNbHO. Tema 2. /lunamuka

[Tpunun OTHOCUTEIBHOCTH lNanunes. ITepBorit 3aKOH Hprorona.
NHepupnanpHbIe CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IlpuHnmn cynepno3uuuu cui. Bropoit 3akon Herootona mist
MaTtepuanbHOU TOUKU. TpeTnii 3akoH HproTOHA 1)1 MaTepUaIbHbIX TOYEK.

3akoH BceMHUpHOTO TsArotenus. Cuna tsoxectu. [lepBas kocMuyeckas CKOpOCTb.

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

Tpenue. Buapl Tpenust (mokosi, ckoyibkeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbKEHHUS U cuia TpeHus nokos. Kosadduuuent tpenus. Cuia conpoTuBiieHus
IIPU JBUKEHUU TeJa B )KUJIKOCTU WUJIU Ta3e.

[TocTynarensHoe 1 BpaliaTeabHOE IBHKEHUE aOCOTIOTHO TBEPIOTO TEa.

MoOMEHT cuiibl OTHOCUTENBHO OCH BpameHusd. [lnedo cuibl. YcioBus paBHOBeCHs
TBEPJIOTO TENA.

TexHuueckre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHE: TNOJAUIMIIHUKH, JIBH)KEHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue uHEpLUUH.

CpaBHeHME MacC B3aUMO/IEUCTBYIOIIMX TEll.

Bropoit 3akon Herorona.

N3mepenue cui.

CnosxeHue cuil.

3aBUCHMOCTh CHJIBI YIIPYTOCTH OT JAehopMaIinu.

HesecomocTs. Bec Tena npu ycKOpeHHOM MOABEME U MaJICHUU.

CpaBHEHME CUII TPEHUS TIOKOSI, KAUEHUSI U CKOJIbKEHHUS.

VYcnoBus paBHOBecusi TBEpAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul VI3yuenue

JBUKEHHS OpyCKa MO HAKIIOHHOM MJI0CKOCTH.



HccenenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B

MPYKUHE ¥ PE3UHOBOM 00paslie, OT Ux Aedopmarum.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEJIA, UMEIOILETO OCh BPALLICHHUSL.

Tema 3. 3akonvl coxpanenusn 6 Mexanuxe

Nmnynec MatepuaibHON TOUKH (Tesa), CUCTEMBl MaTEPHANIbHBIX TOYeK. VIMITysIbC CUIIbl U
M3MEHEHUE UMITyJIbCca TeJla. 3aKOH COXPAHEHHUS UMITyJbca. PeakTUBHOE IBUYKEHUE.

PaboTa cuitbl. MOIIIHOCTD CHUIBI.

Kunernueckass sHeprus maTepuaibHOW TOukd. Teopema 00 M3MEHEHMHM KHHETHYECKOU
JHEPIHUH.

[loTenumaneHas sHeprus. [loTeHanbpHas SHEprus ynpyro 1eopMUpOBaHHON MPYKUHBI.
[ToTeHumanpHas 3HEpPrus Tejaa BOJIM3H MOBEPXHOCTU 3EMIIH.

[loTeHnmanpHple ¥ HEMOTEHUUaANbHbIE CHIIbL. CBs3b pabOThl HEMOTEHUIHUAIbHBIX CHI C
M3MEHEHHEM MEXaHUYECKOM SHEPIHU CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKON SHEPrUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnueckre ycTpoMCTBA M NMPAKTHUECKOE NPUMEHEHHUE: BOJOMET, KOIEp, NMPYKUHHBIN
MIACTOJIET, IBUJKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPaHEHHMS UMITYJIbCA.

PeakTnBHOE ABIKEHUE.

[lepexon noTeHIMaIbHON YHEPTUH B KWHETUUECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yueHne abCcoMOTHO HEYNIPYroro yjaapa ¢ MOMOUIbIO IBYX OJMHAKOBBIXHUTSIHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOTHI CUIIBI ¢ U3MEHEHHEM MEXaHMYECKOW 3HEpruurena Ha
IIPUMEPE PACTHKEHUS PE3UHOBOTO JKIyTa.

Pa3nen 3. MousekyJisipHasi pu3nKa ¥ TEPMOIHHAMHKA

Tema 1. Ocnogbl MONeKyAApPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-KHHETHUYECKON TEOPUU U UX ONBITHOE 00OCHOBAHUE.
bpoynosckoe nBwxkenue. Quddy3us. Xapakrep [IBMKEHUS U B3aUMOJCHCTBUS YaCTHI]
BelecTBa. MOJENU CTPOEHHUs Ta30B, >KUIKOCTEH M TBEPABIX Tel U OOBSCHEHUE CBOWCTB
BEIllECTBA HAa OCHOBE 3THX Mojened. Macca um pasmepsl Mousiekyd. KosmuecTBo BemiecTna.
[TocrosinHas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Llenbcus.

Mogens uaeanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJSIPHO- KUHETUYECKOH TEOPHUH
uaeanpHOTO raza. AOCONIOTHAas TeMIleparypa Kak Mepa cpeiHed KHUHETHYECKOW HHEpPruu
TEIUIOBOTO JABWXKeHus dactul raza. lllkama temnepatyp KensBuna. ['a30Bble 3aKOHBI.
VYpaBuenue MenpaeneeBa—Knaneiipona. 3akon [lanerona. M3ompouecchl B MaealbHOM Ta3e C
MOCTOSIHHBIM KOJMYECTBOM BellecTBa. | paduueckoe mpeacTaBieHne U30MPOIIECCOB: H30TEpMa,
M30X0pa, u3o0apa.

Texnuyeckue yCTpoHCTBa U MPAKTUUECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jemoncmpayuu

OnbIThl,  JOKa3bIBAIOIIME JHUCKPETHOE CTPOEHHE BEUIECTBA, doTorpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHHU.

OmnbiThl 10 UGB Y3UU KUIKOCTEN U Ta30B.

Monens OpOYHOBCKOTO JIBUKECHHUSL.

Mogens onbita IlTepHa.

ONBITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO



B3aMMOJICHCTBHSI.

Mogenb, WUTIOCTPUPYIOLIAsk IPUPOTY JABICHUS ra3a Ha CTeHKH cocyaa. OmbIThI,

WUTIOCTPUPYIOLIHE YpaBHEHHUE COCTOSTHUS HACATLHOTO rasa,

H30IPOLIECCHI.

Yuenuueckuui sxcnepumenm, 1a6opamopHuvie pabomuol

Ompenenenre Macchl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEpPEHUHOOBEMA
KOMHATBhI, JABJICHUS U TEMIIEPATYPhI BO3AyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXY ITApaMETPAMU COCTOSIHHS Pa3pEKEHHOTO

rasa.
Tema 2. Octosbl mepmoouHamuKu

TepmonnHamuueckass cucteMa. BHyTpeHHss SHEprust TEpMOIUHAMHUYECKOU



cHUCTeMBl M crmocoObl e m3MeHeHHs. KoimdecTBO TemmoTsl M pabota. BHyTpeHHSs >Heprusi OJHOATOMHOTO HJCaJbHOrO Ta3a. Bumibl
TEIIONEPEadyt: TEIUIONPOBOJHOCTh, KOHBEKLIUS, U3JIydeHHE. Y IeNbHas TEIIOEMKOCTh BeniecTBa. KolnyecTBo TeIIoTsI IpyU TEIUIoNepeaaye.
[Tonsitrie 06 amuabarHoMm mporiecce. [lepBrIii 3aKOH TEPMOIMHAMHKH. [I[puMeHeHNEe MepBOro 3aKoHa TEPMOIUHAMUKA K M30IPOIIECCaM.
I'paduueckassmaTEprIpeTaius paboTHI rasa.
Bropoii 3akon TepmoauHaMuku. HeoOpatumocTs nporieccoB B npupoae. TemnoBble MauHbl. [IpuHIMIBL JECTBYS TETJIOBBIX MAILIUH.

[IpeoOpazoBanms SHEPTUH B TEIUIOBBIX MamuHax. KoadUIueHT moae3Horo neicTBus terioBoi mamuHel. [{ukn Kapuo u ero kosddunuent
MIOJIE3HOTO JeHCTBUSI. DKOJIOTUYECKUE MPOOIEMBI TEMIOIHEPTETUKH.

Texnuueckue ycTpoiicTBa U TNPaKTUYECKOE IPUMEHEHHE: JIBUTATEIbBHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAUIBHUK,
KOHJUIIOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEHl SHEpPruM Tejia IMpH COBEPIIEHUH DPAOOTHI: BbUIET MPOOKH M3 OyTBUIKM IMOJ JAEHCTBHEM CXKAaTOTO BO3AYXa,
HarpeBaHue 3¢upa B JaTYHHOU TpyOKe MyTéM TpeHHsl (BUICOIEMOHCTPAIHS).

N3meneHnne BHyTpeHHEN SHEPTUH (TEMIIEPATyphl) Tella pH TeIionepeaaye.

OmnbIT 10 aabaTHOMY PaCHIMPEHHUIO BO3/1yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUraTeNsi BHYTPEHHETO CTOPAHUsl, pEaKTHBHOTOIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

H3Mepenne yneabHOM TeI0EMKOCTH.

Tema 3. Azpecamnbie cocmosanus eeuwecmea. Dazoevie nepexoovl

Hapoo6pa3OBaHHe N KOHICHCanus. I/IcnapeHHe U KuIeHue. AOCOJIIOTHAs M OTHOCHTEIbHAS BJIAKHOCTH BO3yXa. HaCbIIHCHHBIfI map.
y,[[eJ'IBHaﬂ TCILIOTA Hap006p330BaHI/I5I. 3aBHCHUMOCTD TEMIICPATYpPhbl KUIICHUA OT OaBJICHUS.

TBépnoe Teno. Kpucramnmueckue u amopdHble Tena. AHU30TPOIUS CBOWCTB KpuctawioB. JKunkue kpuctauibl. CoBpeMeHHbIE
Matepuansl. [InaBnenue u kpucramumsanus. Y aenbHas TerioTa miaBiaeHus. CyonuManus.

ypaBHCHI/IC TEII0BOIo OajtaHca.

Texuuueckue YCTpOﬁCTBa U IPAKTUYICCKOC NTPUMCHCHUC: TUTPOMETP U ICUXPOMETP, KAJIOPUMETP, TCXHOJIOTUH ITOTYUCHUS COBPEMCHHBIX
MaTCprajioB, B TOM YHUCJIC HAHOMATCPpUAJIOB, U HAHOTCXHOJIOT'UH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenue npu noHmxeHHOM AaBieHUN.CriocoObl U3MEPEeHHUsI BIaKHOCTH.

Habmtonenue HarpeBaHus U MJIaBJICHHS KPUCTAITMYECKOTO BellecTBa. J[eMOHCTpalys KPUCTAIIIOB.
Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Pa3nen 4. DnekTpoaMHAMHKA
Tema 1. Inexkmpocmamuka



DnekTpu3aius Ten. DNeKTpUdeckui 3apsaa. JBa Buaa 3ieKTpUUecKux 3apsaoB. [IpoBOHUKY, TUANEKTPUKU U MOJTYIPOBOJIHUKHU. 3aKOH
COXPAHEHUS BJEKTPUUYECKOTO 3apsia.

Bsaumopneiictue 3apsanoB. 3akoH Kynona. Toueunblil anekTpudeckuil 3apsan. Diaekrpuueckoe nose. Hanpsyk€HHOCTh AIIEKTPUYECKOrO
noss. [IpuHIuI cyneprno3uum 3JIeKTpUYeCKUX noJiel. JIMHuy HanpsKEHHOCTH AJIEKTPUYECKOTO TT0JIS.

Pabora cun snexrpocrarndyeckoro nois. Ilorennuman. Pasnocts moTeHuuanoB. IIpOBOIHMKHM M JUAJIEKTPUKH B AJIEKTPOCTATHYECKOM
noze. Juanexrpudeckas IpOHULIAEMOCTb.

OnexrpoéMkocTb. KonaeHcarop. DIeKTpoEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsHKEHHOTO KOHJIEHCATOPA.

TexHuueckne yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHME: JJIEKTPOCKOI, NIEKTPOMETP, JJIEKTPOCTAaTHYECKas 3aliuTa, 3a3eMJICHUE
ANIEKTPOIPUOOPOB, KOHJIEHCATOP, KOMMPOBAJIbHBIN anmnapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

VY eTpoiCTBO M NPUHIMI JEHCTBHS JJIEKTpoMeTpa.B3aumoaeicTBue Ha3JIEKTPU30BAaHHBIX TEII.

DIEeKTPUYECKOE T0JIe 3apsHKEHHBIX Tel. [[pOBOTHHUKY B 3JIEKTPOCTATHUECKOM IIOJIE.
DJIEKTpOCTaTUYECKAas 3aluTa.

,HI/IBJ'IGKTpI/IKI/I B DJICKTPOCTAaTUYCCKOM II0JIE.

3aBHUCUMOCTD ANEKTPOEMKOCTH ILIOCKOTO KOHJIeHCaTOpa OT  IUIOMIAJWIUIACTAH, PACCTOSHUS MEXIY HUMH 1
JTUDJICKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOTO KOHJIGHCAToPa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomsi

N3mepenue 31eKTpoEMKOCTH KOHASHCATOPA.

Tema 2. Ilocmosannwtit nekmpuueckuit mok. Toku 6 paznuunvix cpeoax

DIIEKTPUYECKUMN TOK. YCIOBUS  CYLIECTBOBAaHMSA 3JIEKTPUYECKOTO TOKa.
Hcrtounnkm Toka. Cuita Toka. ITocTOSHHBIN TOK.
Hanpsixenue. 3akon Oma a1 yyacTka LETH.
DJIEKTPUYECKOE COMPOTUBIICHUE. YaennHOE COIPOTHUBJICHUE BEIIIECTBA.
[TocnenoBarenbHOE, MapaIIIENbHOE, CMEIIAHHOE COEIMHEHUE IIPOBOJHUKOB.
Pa6oTta 3JIEKTPUUECKOTO TOKa. 3aKkoH xoyna—JIenna. MOIHOCTBANEKTPUUECKOTO TOKA.
DNEeKTPOABMKYIIAsl CHJIa U BHYTPEHHEE COMPOTUBIICHHE UCTOYHHKA TOKa.3akoH OMa /7Sl TOTHOH (3aMKHYTO) SIEKTPUUYECKO Lemu.
KopoTkoe 3ambikanue.
DNeKTpoHHAas MPOBOJIUMOCTh TBEPIABIX METaJJIOB. 3aBUCUMOCTBCONPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPHI.
CBepXnpoBOIUMOCTb.
DNeKTpUYeCKuil TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[TosyrpoBOAHUKH. CobcTBeHHas U nprUMecHast IPOBOAMMOCTBIIOIYIIPOBOJHUKOB. CBOCTBA p—N-TIepexoa.
[TomynpoBOAHUKOBBIE PUOOPHI.



DnexTpuyecKui TOK B  pacTBOpax U paclaBax DIIEKTPOJIUTOB.

DIEKTPOIUTHYECKAs TUCCOLMALIUS. DIEKTPOJIN3. DINEKTPUUECKUHN TOK B razax. CaMOCTOSTEIbHBIN 1 HECAMOCTOATENbHBIN pa3psia. MoinHus.
ITmazma.

TexHuueckue ycTpoucTBa M IPAKTUYECKOE NPUMEHEHME: aMIIEPMETP, BOJIBTMETP, PEOCTAT, HCTOYHUKHU TOKA, DIEKTPOHArpeBaTEJIbHbBIC
npuOOpBI,  3JIEKTPOOCBETHTEIBHBIE MNPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYyMHBIH JHOJA, TEPMHUCTOPHI H  (HOTOPE3UCTOPHI,
IIOJIYIIPOBOJHUKOBBIN INOJ, FalbBaHUKA.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HAIIPSKEHUS.

3aBUCUMOCTbH CONIPOTUBIIEHUS LWJIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI,IIONMIAH TONIEPEYHOrO CEYEHUs U MaTepHraa.

CMmenianHoe CoeIMHEHNUE TIPOBOIHUKOB.

[Ipsmoe  u3mepeHue JEKTPOIBIKYIIEHN cunsl.  Kopotkoe 3aMBbIKaHUETAJIbBAHUYECKOTO 2JIEMEHTA U OLICHKA
BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCHMOCTbB CONIPOTUBIIEHUS METAJIOB OT TeMIepaTypsl. [IpOBOAMMOCTD 3JIEKTPOIUTOB.

HckpoBoii pa3psa 1 IpoBOIMMOCTE BO3ayxa. OqHOCTOPOHHSS TPOBOMMOCTD AHO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

W3y4yeHne CMEIaHHOTO COCINHEHUS PE3UCTOPOB.

W3mepenne 31eKTpOABIKYIIEH CUIIbI NCTOYHUKA TOKA M €r0 BHYTPEHHETO CONPOTHUBIICHUS.

HaGnronenue anekrpomnusa.

Me:knpeaMeTHbIe CBSI3U

N3yuenue kypca ¢pusuku 6a308oro ypoBHs B 10 Kiacce oCyIecTBIIETCS ¢ YUETOM COEPKATEIbHBIX MEXIIPEIMETHBIX CBA3EH C KypcaMmu
MaTeMaTUKHU, OUOJIOTMH, XUMUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemusie nonsimus, CBI3aHHbIE C U3yYEHHEM METOJIOB HAy4HOI'O MO3HAHMSA: SBJICHME, HAy4HBIH (akT, rumotesa, Gpusnueckas
BEJIMYUHA, 3aKOH, TeOpHsl, HAOII0IeHUE, IKCIIEPUMEHT, MOJIETUPOBaHHE, MOJIEIb, U3MEPEHNUE.

Mamemamuxa: pelieHHe CHCTEMbl YpaBHEHHMH, JinHeHHas QyHKkuus, mnapaboja, rumepOoia, HMX rpadukd U CBOMHCTBA,
TPUTOHOMETpHUUYECKHE (PYHKIIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO, BEKTOPHI M UX IPOEKIIUH Ha
OCH KOOPJMHAT, CII0KEHUE BEKTOPOB.

Buonoeusa: mexannueckoe JBIKEHHE B XKUBOW mpupone, Iuddy3usi, 0cMOC, TEINIOOOMEH >KHMBBIX OPraHW3MOB (BHIbI TEILIONEpeayH,
TEIUIOBOE PABHOBECHE), FNEKTPHUUECKHUE SIBJICHUS B )KUBON PUPOJIE.

Xumus: JUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJIIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX
TeJ, JKUAKOCTEN U ra30oB, dJIEKTPUYECKUE CBOMCTBA METAIIIIOB, JIEKTPOIUTUYECKAs AUCCOLMALUs, TAIbBAHUKA.

leoepaghus: BNaxKHOCTh BO3lyXa, BETPBI, 6apOMETP, TEPMOMETP.

Texnonoeusa: mpeoOpa3oBaHKE JBWKEHHUH C HCIOJIb30BAHUEM MEXaHU3MOB, YYET TPEHHUS B TEXHUKE, MOILIUITHHUKH, HCIIOJIb30BAaHHE
3aKOHA COXPAaHEHUS HMITylIbca B TEXHHMKE (pakera, BOJOMET W JpYyrue), JBUTAaTeldb BHYTPEHHETrO CropaHMs, MapoBas TypOHMHa, OBITOBON
XOJIOAWIBHUK, KOHIMIMOHEP, TEXHOJIOIMU IIOJy4CHHS COBPEMEHHBIX MAaTEpPHAIOB, B TOM YHCIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOI'HH,



ANIEKTPOCTaTUYECKas 3allluTa, 3a3eMJICHHE OJJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM NpPUHTEp, OJIEKTPOHArpeBaTelbHbIe MPHOOPHI,
AIIEKTPOOCBETUTENIbHBIEC IPUOOPHI, FrAJIbBAHUKA.

11 KJIACC

Pazjnen 4. daexkTpoauHamMmuka

Tema 3. Maznummnoe noe. IneKmpomacHumMHAs UHOYKUUA

ITocTrositHHBIE MarHWTHL. B3aMMoOelHCTBHE IOCTOSHHBIX MAarHuTOB. MarHuTHoe mnojie. Bekrop MarHUTHOW HMHAyKuuu. [IpuHuummn
CyNEPHO3UIMYA MATHUTHBIX MOJIeH. JIMHUM MarHuTHOM MHAYKUMHU. KapThHa TMHUNA MAarHUTHOW MHIYKIIMH OISl TOCTOSIHHBIX MArHUTOB.

MarsuTtHO€E 10JIe IPOBOAHUKA C TOKOM. KapTMHaA JIMHUI MHIYKIMH MAarHATHOTO MOJS JUIMHHOTO IPSIMOTO NPOBOJHHUKA U 3aMKHYTOTO
KOJIBIIEBOTOMIPOBOIHUKA, KATYIIKK ¢ TOKOM. OnbIT Opcrena. BanmoaeiicTBrue mpoBOHUKOB CTOKOM.

Cua Amniepa, €€ MOJylb U HallpaBJICHHUE.

Cuna JlopeHua, e€ Moaynb U HampasiieHue. /[BrkeHne 3apsyKeHHON YacTULIBIB OJTHOPOJAHOM MarHuTHoM mnosie. Pabora cuibl Jlopenua.

SIBneHue DIIEKTPOMArHUTHOM WHAYKIMHU. IIOTOK BEkTOpa MarHMTHOW MHAYKUMU. OJEKTPOABMKYIIAs CHJIA WHIAYKOUU. 3aKOH
AIEKTPOMArHUTHOM MHAYKUIMK Dapajes.

BuxpeBoe snekTpuueckoe moJie. DJIEKTPOABMKYIAs CWIA WHAYKUAHA B IPOBOJHHUKE, JBHXKYILIEMCS IOCTYNATEIbHO B OJHOPOJHOM
MAarHWTHOM TOJIE.

[IpaBuino Jlenua.

NHayKkTUBHOCTB. SIBIEHHME CAMOMHIYKIIMU. DJIEKTPOIBIKYIAs CHUJIa CAMOUHIYKIIUH.

DHEprusi MAarHUTHOTO TMOJISl KATYIIKH C TOKOM.DJIEKTPOMArHuTHOE MOJIE.

TexHuyeckre yCTpOMCTBA M MPAKTUUECKOE NMPUMEHEHHUE: MOCTOSIHHBIE MAarHUTHI, AJIEKTPOMArHUTHI, JIEKTPOJABUIATEIb, YCKOPUTEIU
3JIEMEHTAPHBIX YACTHUII, MHIYKIIUOHHAS T1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHUE HIIEKTPOHHOTO MyYKa MarHUTHBIM NOJeM.JIMHUY UHAYKIIMK MAarHUTHOTO IOJIS.

B3anmopeiicTBre 1ByX NpOBOJHUKOB ¢ TOKOM.Cuita AMmepa.

HeiictBue cunbl JIopeHia Ha MOHBI 3JIEKTPOJIUTA. SIBIEHUE 3JEKTPOMArHUTHOW UHTYKIUU.

ITpasuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJBIKYIIEH CUJIBI MHIAYKIIMHA OT CKOPOCTH M3MEHEHUSAMAarHUTHOTO MOTOKA.

SIBneHne cCaMOMHAYKLIHUH.

Yuenuueckuii sxcnepumenm, 1abopamopHeie pabomol

N3yueHnne MarHuTHOTO MOJIS KaTyIIKH C TOKOM.

HccnenoBanue neicTBUS NOCTOSHHOIO MAarHUTa Ha paMKy ¢ TokoM.VcciienoBaHue sIBJICHUS DJIEKTPOMarHUTHOW MHTYKIUU.



Pa3nen 5. KosieOanust u BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpoMazZHumMHble KOJ1€0aHUA

Konebarenprast cucrema. CBOOOIHBIC MeXaHWYecKue KosieOaHus. ['apmonudeckue konebanms. [lepuon, dactora, amrumtyna u Qasa
konebanuid. [lpyKuHHBIH MasTHHK. MaTeMaTHYecKuil MasTHHK. YpPaBHEHHE TapMOHHMYECKMX KoJiebanuil. [IpeBpamienune sHeprum npu
TapMOHUYECKHUX KOJICOaHHSIX.

Konebarenbubiit koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHHWS B HACAILHOM KOJeOATETbHOM KOHTYpe. AHAJIOTHS MEXIY
MEXaHUYECKUMHU M 3JEKTPOMarHUTHbIMU KojebanusMmu. dopmyna TomcoHa. 3aKOH COXpaHEHHUS SHEPruuM B HICATbHOM KOJeOaTelbHOM
KOHTYpE.

[IpencraBienue o 3aryxarouux KojgebaHusax. BelHykIeHHbIe MexaHndeckue Kojebanus. Pesonanc. BolHyXaeHHbIE 2JIEKTPOMAarHUTHBIE
KoJieOaHusl.

[IepemenHbI TOK. CHHYCOMAAIBHBINA EPEMEHHBIM TOK. MOITHOCTh MEPEMEHHOTO TOKA. AMIUIUTY/THOE U JEHUCTBYIOLIEE 3HAYECHUE CHUIIBI
TOKa U HampsKEHUS.

Tpanchopmarop. IlpousBojcTBo, mepenaya U MNOTpPeOICHHE SIEKTPUUYECKON HHEPruH. DKOJOTUYECKHE PUCKHU TPH MPOU3BOJICTBE
anekTpos’Hepruu. KynpTypa ncnosib30BaHus 3J1€KTPOIHEPTUH B TOBCEAHEBHOM KU3HU.

Texnuyeckne yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: DJIIEKTPUYECKHM 3BOHOK, TEHEpPATOpP MEPEMEHHOTO TOKA, JIMHUU
JNIEKTponepeay.

Jlemoncmpayuu

HccnenoBanne mnapaMerpoB KosebaTeiabHOMN cucTeMbl (TPYKMHHBIN wimmareMaTiuueckuil MmasTHuk). Habmonenune
3aTyxaronux Kosedanuid. McciemoBanrue CBOMCTB BRIHYKICHHBIX KoJieOanuii. HabmoieHre pe3oHanca.

CB000AHBIE HIIEKTPOMAarHUTHbIE KOJICOAHUSI.

OcuusutorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUS OT BPEMEHM) A7 SJIEKTPOMAarHUTHBIX KOJIeOaHHM.

Pe3oHaHc npu nocienoBaTeaIbHOM COEIMHEHUH PE3UCTOPA, KaTyIIKA HHIYKTUBHOCTH U KOHJIEHCATOPa.

Mopenb TMHUM 3IEeKTpoIepeIaun.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomul

HccnenoBanue 3aBUCHMOCTH IIEPUO/Ia MAIIBIX KOJIeOAHHUH TPpy3a HAa HUTH OT JUIMHBI HUTH U Macchl rpy3a.

HccnenoBanue nepeMeHHOr0 TOKa B LEMH U3 MOCIeI0BaTeIbHO COSAMHEHHBIX KOHIEHCATOPA, KAaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoOMazZHUNHbLE GOIHbL

MexaHuuecke BOJIHBI, YCIoBHs pactipocTpaHeHus. [lepuoa. CkopocTh pacrpocTpaHeHus: U AJMHA BOJHBL [lonepeunbie U mpoaosbHbIe
BoJIHBL. MIHTepdepeHtys u audpaxius MeXxaHM4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. I pomkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBL. YCJIOBUS W3IY4YEHHs OJIEKTPOMAarHUTHBIX BOJH. B3aummHass opuentanms BektopoB E, B, V B
ANIEKTPOMArHuTHOM BosiHE. CBOMCTBA 3JMEKTPOMArHMTHBIX BOJH: OTpaXXeHHE, MpEeIoOMIICHHE, MONsApu3auus, JUPpakius, WHTepPEepeHIHs.
CKOpPOCTb 3JIEKTPOMArHUTHBIX BOJIH.

[Ikana 351eKTpOMarHUTHBIX BOJIH. [I[puMeHeHne 3JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.



[TpuHUMIBI paAMOCBA3M U TENEBUACHUS. Paanonokannsa. DIeKTpOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOLEH Cpebl.
TexHuueckre yCTpOMCTBAa M INPAKTUYECKOE IPUMEHEHME: MY3bIKAJIBHBIE MHCTPYMEHTHI, YIbTPa3BYKOBas JMATHOCTUKA B TEXHUKE U
MEAULIMHE, pajap, paguonpuEéMHIK, TEIEBU30D, aHTeHHA, TenedoH, CBY-meys.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHHE ONEPEUHbIX U ITPO/I0JIbHBIX BOJIH. Kosieburolieecs Tello Kak UCTOYHHUK 3BYKa.

Habnronenue oTpaxkeHus U MPEIOMIICHUS MEXaHHUeCKUX BOJH. Habmronenne naTepdepeHny U Tuppakiiui MEXaHUIEeCKUX BOJIH.
3BYKOBOMW pE30HAHC.

HaGnrogenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMITUTYJI0M MYaCTOTOM KOJIeOaHUM.

HccnenoBanue cBOMCTB 3IEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, NMPEIOMIIEHUE, OIspu3aysl, 1udpakuus, THTepdepeHIusL.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpamosinHeitHOE pacIpoCTpaHEHHE CBETA B OJTHOPOAHOM cpene. JIyd cBera. ToueuHbIli HICTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHuit B IIIOCKOM 3€pKalie.

[Ipenominenne cBera. 3akoHBI MPEJIOMIICHHS cBeTa. AOCOMIOTHBIM MoOKa3aTenb mnpenomiieHus. [lomHoe BHyTpeHHee OTpaskeHUe.
[IpenenpHbliA yroJl MOJHOTO BHYTPEHHETO OTPAYKEHHUS.

Jucnepcus ceera. CinoxxHbIN cocTaB Oenoro ceera. [[Ber.

Colwuparoriue W paccewBaromue JHH3bI. ToHKas JuH3a. DOKYCHOE pacCTOSHHME W ONTHYECKas Cuja TOHKOW JMH3BL [loctpoeHue
M300pakeHUH B COOMPAIOIINX M PACCEHBAIONINX JIMH3aX. DOpMyiia TOHKOM JTUH3BL. YBEJIUYCHHE, JaBAEMOEC JIMH30M.

[Ipenenbr npUMEHMMOCTH F€OMETPUYECKON ONTUKHU.

Bonnosast ontuka. Wnrtepdepenuus cera. KorepeHTHble HCTOYHUKU. YCIOBHS HaONIOJIEHUS MAaKCUMyMOB W MHHUMYMOB B
UHTEpPEPEHIIMOHHONKAPTUHE OT IBYX CHH(A3HBIX KOI€PEHTHBIX HCTOYHUKOB.

Hudpakuus ceera. Judpakinuonnas pemeérka. YciaoBre HaOMOIEHHS IIaBHBIX MAKCHUMYMOB IPH MaJeHUH MOHOXPOMATHYECKOTO CBETa
Ha JUPPAKIHUOHHYIO PEHIETKY.

[lonspuzanus ceera.

Texnuueckue ycTpoiicTBa M MpPaKTUYECKOE MPUMEHEHUE: OUKH, JIyna, oToammapar, MPOEKIHMOHHBIM anmapar, MUKPOCKOT, TEJIECKOII,
BOJIOKOHHASIONTHKA, TU(PAKIIUOHHAS PEIIETKA, MOISIPOU/I.

Jlemoncmpayuu

[IpssMmonHeiHOE pacnpocTpaHEHue, OTPAKEHUE U TMPEIOMIICHUE CBETA.
OnTuueckue mprOOPHI.

[TonHoe BHYTpeHHEe oTpaxeHue. Mojiens ceeToBoa.MiccienoBanue cBoiicTB H300paXKeHU B JIMH3AX.

Mopenu MUKpocKoIa, Teneckona. Habmonenue unrepdepenunu ceera.Hadmonenue

Iudpakuy cBera.

Habnronenue nucnepcun cBeta. [loyyeHue crekrpa ¢ MOMOUIbIO IPU3MBI.

[Tonmy4yeHue criekTpa ¢ moMoIIbio AudpakoHHoN pemérku. Habmonenue nonspusanuu cera.



Yuenuueckuii sxcnepumenm, 1abopamopHeie pabomol
N3mepenue nokasaresns npeaomiieHus crexia. VcecienoBanue cBoiicTB n3o0paxenuil B inH3ax. Habntonenue aucnepcuu cera.

Pa3gen 6. OcHOBBI crienMa/IbHON TEOPUH OTHOCHTEIHLHOCTH
FpaHI/IIII)I MIPUMEHUMOCTHU KJIACCHYECKOM MEXaHHKH. HOCTy.IIaTI)I CHGHHaHLHOﬁ TCOPHUU OTHOCHUTCIBHOCTU: HMHBAPHUAHTHOCTH MOIYJIA
CKOPOCTH CBETa B BaKyyMe, MPUHIIMI OTHOCUTEILHOCTH DUHIIITEHHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeJUIEHNE BPEMEHU U COKPAILlEHUE JJTUHBI.
DHeprus U UMITYJIbC PENATUBUCTCKON YaCTHUIIBL.
CBs13b Macchl C SJHEPTHEN U UMITYJIbCOM PENSATUBUCTCKOM YaCTHUIIbl. DHEPrusi MOKOsI.

Pa3nen 7. KBantoBasi pusuka

Tema 1. Dnemenmul K6anmoeoii OnMuKU

®ortonsl. opmyna [1nanka cBsizu s3HEpruu GOTOHA C €r0 YaCTOTOW. DHEPrUianu UMIYIbC POTOHA.

OtkpeiTie u uccnegoBanue Goroddpdexra. Oneitel A. I'. CtonetoBa. 3akoHsl potodrddexra. YpaBuenue DiHmTeitHa 11t GoTodPdexra.
«Kpacnas rpanuna» porodddekra.

JaBnenue ceera. OnbiThl [1. H. Jle6eneBa. XuMudeckoe nelicTBUE CBETA.

TexHuueckue  yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: doTosnemMeHT,HoToIaTINK, COTHEYHAs 6aTtapesi, CBETOIHO/I.

Jlemoncmpayuu

®oT1o3ddeKT Ha ycTaHOBKE ¢ IIMHKOBOM IutacTuHOU. VccnenoBanue 3akoHOB BHelIHero GoTosddekra.

CBeTOIHOI.

Conneunas OaTapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopna no paccesuuto o -yactuu. [lnanerapuas moaens aroma. [loctynarel bopa. M3nyuenue u
norjouieHrue (GOTOHOB MPH TMepexoe aroMa C OJHOIO YPOBHS SHEpruM Ha Apyroi. Buasl cnektpoB. CHekTp ypoBHEH 3Hepruu atoma
BOJIOpOJA.

BonnoBble cBoiicTBa yactull. Bonnsl ne bpoiinsa. KopnycKynsipHO-BOJIHOBOM yaan3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3JIyYEHHE.

Texuuueckue ycTpoiicTBa U MpakTUUECKOE MPUMEHEHHUE: CIEKTPaIbHbINA aHaIN3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIIBIOTEP.

Jlemoncmpayuu

Monens onbita Pezepdopaa. OnpeneneHue AIHMHBI BOJHBI JIazepa.

HaGnronenue nuHeHvaThIX CeKTpoB n3nydenus.J1azep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Habnronenue nuHeiyaToro cnexkTpa.

Tema 3. Amomnoe s0po



OKCIIEpUMEHTBI, JOKA3BbIBAIOIINE CIOXKHOCTh CTpoeHus sapa. OTkpeiThe pamunoakTuBHOCTU. OmbiTel Pesepdopna mo ompeneneHuto
cocTaBa paJMOaKTUBHOTO m3ydeHus. CBoicTBa anbda-, 6eTa-, raMMma-u3inydeHus. BiausiHue paJuoakTHBHOCTH Ha )KUBBIC OPTaHU3MBI.

OTtkpbiTHE IPOTOHA U HeTpoHa. HykiionHas Mmonens siipa ['eiizen6epra— Banenko. 3apsia aapa. MaccoBoe uncio sapa. M3oTomnsl.

Anba-pacnian. DIeKTPOHHBINA U TIO3UTPOHHBIN OeTa-pacnaa. ['amma- nznydeHnue. 3aKOH paliOaKTUBHOTO pacIaja.

DHeprus CBS3U HYKJIOHOB B sizipe. Sneprbie cuibl. JledekT Macch spa. SlnepHsie peaknuu. Jenenune u cuaTe3 saep.

Anepubiii peakrop. Tepmosiaepubiii cunte3. [IpoOieMbl W MEPCHEKTUBBI AIEPHOM HHEPTrEeTUKH. IJKOJOTHUECKHE ACHEKTHI SACPHOMN
SHEPIreTUKMU.

OnemeHTapHbIe YacTULbl. OTKPBITHE MTO3UTPOHA.
MeTo 1l HaOMIOIEHUS U PETUCTPALIUH 3JIEMEHTApHBIX YacTul]. OyHAaMeHTalbHble B3auMoecTBUs. EnHCTBO pu3nueckoi KapTHHbI
Mupa. TexHuueckue ycTpoicTBa U IMPAKTHUECKOEe MPUMEHEHHUE: J03UMETp, Kamepa
Bunbcona, sinepHblil peaktop, aromMHasi bomoa.
Jlemoncmpayuu
Cu€TunK MOHU3HUPYIOLIUX YaCTHUII.
Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol
HccnenoBanue TpeKoB 4acTull (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. DjieMeHTbI aCTPOHOMUM U ACTPOPU3UKH

Drarbl pa3BUTH acTpoHOMUH. [IpUKITaiHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUEACTPOHOMHH.
Bun 3Bé31H0T0 HeOa. Co3Be3nus, sipKue 3BE3/bI, IUIAHETHI, UX BUIUMOE JABUKEHUE.
ConHeyHast cucTeMa.

Counnine. CosHeuHasi akTUBHOCTh. Mcrounuk sHeprun ConHua u 3BE3A. 3BE3/bI, MX OCHOBHBIE XapakTepUCTHKU. Jlmarpamma
«CTHEKTPAJIbHBIM KJIACC — CBETUMOCTBHY». 3BE3/bI IVIABHOW MOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTBbY» Il 3BE3] TJIABHOM
MOCJIEe10BATENbHOCTH. BHyTpeHHee cTpoeHue 3B€31. COBpeMEHHbIE MPEICTABICHUS O MPOUCXOKIECHUU U 3BoItounHu CoJHLA U 3BE37. DTallbl
JKU3HU 3BE3I.

Muneunsiii I[lyte — nama 'anaktuka. [lonoxenue u nuxenue ConHua B ['amaktuke. Tunbl ramaktuk. PaguoranakTuku M KBaszaphbl.
UYépHble OBIPHI B AApPAX TAIAKTHK.

Bcenennas. Pacimupenue Beenennoii. 3akon Xab6mna. Pazberanue rainakTuk.
Teopus bosbiioro B3psiBa. PenukTOBOE H3TyUEHHUE.

MacmtaGHast ctpyktypa Becenennoit. Meraranakrtuka. Hepeménnsie npo6iemMbl acTpOHOMUMU.
Yuenuueckue nabniooenus

Habmronenuss HeBOOPYKEHHBIM TJ1a30M C HCHOJIb30BAaHHEM KOMIBIOTEPHBIX MPUIOKEHUN A7 OINpeNeieHHs MOJO0KEHUs HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3Be3/sl CeBepHOTO MOIYIIAPHsI U SIPKHUE 3BE3 L.

Ha6monenus B Teneckon Jlynsl, mnanet, Mieunoro I[Tyru.

O0o0maroniee NOBTOpeHne



Ponp ¢u3uku U acTpOHOMUU B SKOHOMHUYECKOU, TEXHOJIOTHYECKOH, COIMANTBHON M 3TUYECKOU chepax AesaTeIbHOCTH YeJIOBEKa, POJIb U
MecTO (U3UKH M AaCTPOHOMHM B COBPEMEHHOW HAay4YHOW KapTHHE MHpa, Posib (PU3NYECKOH TeopHH B (OPMHPOBAHUM IPEACTABICHUH O
¢bu3nveckoil KapTUHE MHpa, MECTO (U3UYECKOW KapTUHBI MUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTaBICHUH O
IIPUPOJIE.

Me:xnpeameTHbie CBSI3H

Nzyuenue kypca ¢puszuku 6a30Boro ypoBHs B 11 Ki1acce ocymecTBiIsieTcsi C yu€ToM COepKaTeIbHBIX MEKIIPEAMETHBIX CBSI3€H ¢ KypcaMu
MaTeMaTHKH, OMOJIOTMH, XMMHH, TeOrpa(uu U TEXHOJIOTHH.

Meosicnpeomemnule nonsimusl, CBSI3aHHbIE C WU3YYEHHEM METOJ0OB HAYYHOT'O MO3HAHUS: SBJIEHUE, HAY4HbIN (akT, runoresa, Gpuandeckas
BEJIMYMHA, 3aKOH, TEOPHsl, HAOJII0/IEHUE, SKCIIEPUMEHT, MOJECITUPOBAHNE, MO/JIENb, U3MEPEHHE.

Mamemamuxa: peuieHUEe CUCTEMBbl ypaBHEHUH, TPUTOHOMETpHYECKHE (YHKIMH: CHHYC, KOCHHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPHI M UX MPOEKIUN Ha OCH KOOPAMHAT, CII0KEHHE BEKTOPOB, IPOM3BOHBIE AJIEMEHTAPHBIX (YHKIIHM,
MIPU3HAKU [10100MsI TPEYTOJILHUKOB, ONIpeeTIeHHE IIOUaI1 IIIOCKUX QUryp U o0bEMa Ted.

buonocus: snekrpuyeckue sSBIEHUS B KUBOW MpUpOJE, KojeOaTelbHbIE NBMKEHHS B JKUBOM MPHUPOJAE, ONTHYECKHUE SBJICHUS B >KUBOMU
MpHUpoJie, AEUCTBUE PaJUalliy Ha KUBbIE€ OPTaHU3MBI.

Xumusa: cTpoeHUE aTOMOB M MOJIEKYJI, KpUCTAJIMUECKas CTPYKTYypa TBEPIABIX T, MEXaHU3Mbl 00pa30BaHUs KPUCTAIIIMUYECKON PEeIETKH,
CIIEKTpaJIbHBIN aHAJIN3.

l'eoepaghus: MarHUTHBIE TOJIIOCA 3€MJIH, 3aJI€KH MAaTHUTHBIX pYy/,(OTOCHEMKA 36MHOI MOBEPXHOCTH, MPEACKa3aHUe 3EMIICTPSICCHUA.

Texnonozus: TAHUM dJIEKTPOIEpead, T€HepaTop NEPEMEHHOTO TOKA, MIEKTPOJIBUraTelb, MHAYKIMOHHA [1€4b, Pajap, paauonpUEMHHUK,
TeJeBU30p, aHTeHHa, TenedoH, CBU-neub, MpoeKIMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapes.

IINTAHUPYEMBIE PE3YJIBTATHBI OCBOEHMAA IMPOI'PAMMBbI INO®U3UKE HA YPOBHE CPEJHEI'O
OBILIEI'O OBPA3OBAHUA

OcBoenmne ydebHOro mpeamera «Dusuka» Ha ypoBHE cpenHero ooémiero oOpasoBaHHs (0a30BBI YpPOBEHB) MOJDKHO 00ECIEUYHTH
JTOCTHKEHHE CIEAYIOIINX JIMYHOCTHBIX, METAIPEIMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI
JIMgyHOCTHBIE PE3YIbTAaThl OCBOCHUA yqe6Horo npeamMeTa «Du3uKa» I0JDKHEI OTpaxaTb I'OTOBHOCTL U CIIOCOOHOCTH 06yqa101111/1xc51
PYKOBOACTBOBATHCA C(bOpMHpOBaHHOﬁ BHy’[peHHefI MO3UIUEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX OpHCHTaHHﬁ, MO3UTHUBHBIX BHYTPCHHHX
y6e)K,Z[eHHﬁ, COOTBCTCTBYIOIIUX TPpaAUIUOHHBIM LICHHOCTIM pOCCHﬁCKOFO O6I.I.ICCTBa, pacmiupCHUC KU3HCHHOTO OIIbITa U OIIbITa ACATCILHOCTHU
B IMIponecce peajin3dalliid OCHOBHBIX HaHpaBHeHI/Iﬁ BOCIHUTATEIbHOM ACATCIbHOCTH, B TOM YHUCJIC B HaCTU:

1) IpaxKIaHCKOro BOCIIMTAHUA:



cpOpPMUPOBAHHOCTH IPAKIAHCKON MO3UIMH 00YYAIOIIEroCcsl KaK aKTHBHOTO MOTBETCTBEHHOTO YJICHA POCCUIICKOTO O0IIECTBa;

IIPpUHATHUC TpaAuIOHHBIX O6H_[e‘-IeJIOBe‘-IeCKI/IX TYMaHHUCTUYCCKUX HACMOKPATHYCCKUX I_[eHHOCTeI\/’I;

TOTOBHOCTh BECTH COBMECTHYIO JEATEILHOCTh B MHTEpECaxX IPakAaHCKOrOOOIIeCTBa, y4aCTBOBATh B CAMOYIIPABICHUH B
00pa3oBaTebHON OpTraHU3alHH;

YMCHUC B3aI/IMO[[eI\/JICTBOBaTI) C cCOMaJIbHbIMU MHCTUTYTaMU B COOTBCTCTBUU CHUX q)YHKLII/IHMI/I 1 Ha3HA4YCHHEM,

FOTOBHOCTb K T'YMaHUTAPHOW M BOJIOHTEPCKOU IEATEIIBHOCTH;

2) MATPUOTUHIECCKOI0 BOCIIUTAHUS:

c(OpMHUPOBAHHOCTh pOCCHUICKON IpakIaHCKOM UJIEHTUYHOCTH,IaTPUOTU3MA;
LIEHHOCTHOE OTHOIIECHHE K roCyJapCTBEHHBIM CUMBOJIaM,  JOCTHXEHMSAMPOCCUMCKHUX YUEHBIX B 00s1acTU QUBUKU U
TEXHUKH;

3) AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUSA
CCbOpMI/IpOBaHHOCTI) HPABCTBCHHOI'O CO3HAaHU, STUUCCKOTO MMOBCACHUA, CIIOCOOHOCTH OLCHUBATh CUTyallUI0 N IPUHUMATb OCO3HAHHBIC
pelenws,
OPHEHTHPYSCh HA MOpPATBHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM HHCIE BJEATENLHOCTH y4EHOTO;
0CO3HAHME JIMYHOTO BKIAa B TIOCTPOEHHE YCTOWIHBOTO Gy TyIIero;
4) 3cTeTHYecKOro BOCIIMTAHMS:
3CTETHYECKOE OTHOMIEHHE K MUPY, BKITIOUAst 3CTETHKY HAyqHOTO TBOPYECTBA,IPHCYIEro (PHU3HUECKOH Hayke; TPY0BOTO BOCTUTAHHSL:
WHTEpec K PasiM4YHbIM cdepaM MpoheCcCHOHATBHOM NesTeTbHOCTH, B TOM YHCIE CBA3AHHBIM ¢ GU3HKOH M TEXHUKOH, yMEHHE COBEpPIIATh
0CO3HAHHBIH BHIGOPOY Iymeii MPOdeccHy U PeaTu30BBIBATH COOCTBEHHbIE JKU3HEHHBIE TUTAHBI;
TOTOBHOCTB M CTIOCOGHOCTB K 06Pa30BaHMIO M cAMOOOPA30BAHMIO B 06J1aCTH (DU3HKU HA TIPOTSKEHUH BCEH KU3HH;
5) 5K0./10rHYeCcKOro BOCHUTAHHS:

C(I)OpMI/IpOBaHHOCTB SKOJIOTHYECKOM KYJIbTYPHI, OCO3HaHHuC rn06anLHOroxapaKTepa OKOJIOTHYCCKHUX HpO6J'I€M;
IIaHUPOBAHUC U OCYHICCTBJICHUC ,Z[eﬁCTBHﬁ B OKPY)KaIOHICﬁ Cpe€ac Ha OCHOBC3HAHUA ueneﬁ YCTOﬁQHBOFO Pa3BHUTHA 4YCJIOBCUCCTBA,
paCcIupCHUC OIIbITa ACATCIIBbHOCTH SKOJIOTHYECKOM HaIpaBJICHHOCTHU HAaOCHOBC UMCIOIITUXCA 3HaHWUH 1O (I)I/I?»I/IKG;

6) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMYYPOBHIO Pa3BUTHS (PU3MUECKON HAYKH;

OCO3HAaHME IIEHHOCTHM HAy4YHOH JesITeIbHOCTH, TOTOBHOCTb B TMIpOLECCe M3Y4YEHUs (PU3UKH OCYLIECTBIATh IPOEKTHYIO MU
HCCIIEI0BATENILCKYIO ESITEIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTenbHBIC YHHBepcaJbHbIe y4eOHbIe AelicTBHsIBa30BbIe JIOTHYeCKHe NeliCTBUS:
CaMOCTOSITEIBHO ¢dbopmynupoBartb u aKTyaJIu3upOBaTh npobiemMy,paccMaTpuBaTh €€ BCECTOPOHHE;
ONpCACIIATh LCIIN ACATCIIBHOCTHU, 3aJaBaTh HAPAMCTPbl U KPUTCPUU UXTOCTUIKCHUS



BBISIBIISITh 3aKOHOMEPHOCTH U NPOTUBOPEUUS B paccMaTpuBaeMbIX()U3NYECKUX SIBICHHSIX;

pa3pabaTbiBaTh IUIaH pemieHHs MpoOIeMbl ¢ y4ETOM aHalIM3a MMEIOIIUXCAMATepHATbHBIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JIETEIIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTaTOBLEISIM, OLIEHUBATh PUCKU MOCIIEACTBUI 1€ATEIbHOCTH;

KOOPJIMHUPOBATh U BBIIOJIHATH paboty B YCIOBUSX peaIbHOr0,BUPTYAJIbHOTO U KOMOWHHUPOBAHHOTO
B3aUMOJICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBILIJIEHUE IIPU PEILICHUU KU3HEHHBIX IIPOOIIEM.

Ba3oBble ucciaegoBarebcKue 1eiicCTBUA:

BJIaIETh HAYYHOW TEPMUHOJIOTHEHN, KIIFOUEBBIMHU MOHATHSIMHU U METOAaMU(DU3MUECKON HAYKH;

BJIaJIETh HaBbIKaMU y4eOHO-UCCIIEJOBATEIbCKON 1 IPOEKTHOM IEATENBHOCTH B 001acT (PU3HMKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY TIOMCKY METO/I0OB pelleHus 3aau (PU3HMUECKOro Co/IepKaHus, IPUMEHEHHUIO Pa3IMUYHbIXMETO/I0B TIO3HAHMUS,

BIIJIETh BUJAMH JIEATEIBHOCTH IO IMOJIyYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIpPEeTaluy, NMpeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3IUYHBIX
y4eOHBIX CUTYaIUsX, B TOM YHCIIE€ IPU CO3JaHUN YUEOHBIX IPOEKTOB B 001acTH (PU3HKHY;

BBISIBJISITh IIPUYMHHO-CJIE/ICTBEHHBIE CBA3M M aKTyaJIM3UpPOBaTh 3aJady, BbIIBUraTh TMIIOTE3y €€ pelleHus, HaXOJAUTb apryMEHThI AJs
JOKa3aTeJIbCTBA CBOUX YTBEPKICHHUM, 3a1aBaTh MTapaMETPbl U KPUTEPUU PELICHMUS;

aHAJIN3UPOBATh IIOJYYEHHBIE B XOJE€ PELICHMs 3aJau4d pPE3yabTaThbl, KPUTHYECKH OLICHHBATh MX JOCTOBEPHOCTH, IPOTHO3UPOBATH
U3MCHEHHE B HOBBIX YCIIOBHSX;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 33/1a4M B 00Pa30BATEIBHON AESATEILHOCTH, B TOM YUCIIE IIPU U3YYEHUU (PU3UKY;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIH OIBIT;

YMETbh NEPEHOCUTh 3HAHUSI 110 (PU3MKE B MIPAKTUUYECKYIO 00IaCThKU3HEACATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 001aCTe; BBIABUraTh HOBBIE UIEH, IIPEAIaraTb OpUrMHAIbHBIE TOAX0/IbI 1

peLeHHs;CTaBUTh POOJIEMBI U 3a]1auH, IOIYCKAIOIINE allbTepHATUBHbIE PELICHHUS.

PabGora ¢ nunopmanmeii:
BIIa/IETh HaBBIKAMH MOJy4YeHHs WHopMannu GU3NIECKOTO COJIEp>KaHus U3 UCTOUHUKOB PA3HBIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh
MOUCK, aHAIIU3, CUCTEMATHU3AIMIO M UHTEPIPETAlUi0 HHPOPMALIMU PA3INYHBIX BUAOB U (OPM MPEICTaBICHHUS,

OLIEHUBATh JOCTOBEPHOCTh HH(POPMALIUY;

UCIOJb30BaTh CpPeACTBa MH(OPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOIHMH B pEIIEHUH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX H
OpraHU3allMOHHBIX 33/1a4 C COOJIOIeHUEM TpeOOBaHMM PrOHOMHMKH, TEXHHUKHM O€30MaCHOCTH, TMTHEHBI, PecypcocOepekeHHsl, MPaBOBbIX U
TUYECKHX HOPM, HOPM HMH(DOPMAIIMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOrO COAEP)KaHUs B pa3iMyHbIX (opMmaTax ¢ y4yéToM Ha3Ha4deHHUs MHGOpMAIMM U IENIeBOH ayIUTOPHH,
BbIOMpast ONTUMANIBHYIO (HOPMY IPEACTABICHUS U BU3yaIN3aLlUH.

KoMMyHuKaTHBHBIC YyHUBepCAJIbHbIE Y4eOHbIe JeHCTBUA:
OCYIIECTBIATH OOIEHHE HA YpOKaxX (PU3MKH U BO BHE-YPOUHOH JEATEILHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHPIUKTHBIX CUTYAllUil ¥ CMSATYATh KOH(IINKTHI,



Pa3BEPHYTO M JJOTMYHO MU3J1araTh CBOKO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB;

MMOHUMATb U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHAHOW U UHIMBUAYAJIbHOU paOOTHI;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUH C YI€TOM OOIIMX HHTEPECOB M BO3MOXKHOCTEH Ka)I0T0 WICHA KOJUICKTHBRA,;

MPUHUMATh LEJIN COBMECTHOM NEATEIbHOCTH, OPraHU30BBIBATh W KOOPAMHUPOBATH JIEUCTBUSA MO €€ NOCTUIKEHHUIO: COCTaBJIAThH IUIaH
NENCTBUM, paclpeieNIATh POJIM C YUETOM MHEHHI YYaCTHHUKOB, 00CYXAaTh pe3yabTaThl COBMECTHOM pabOTHI;

OIIEHUBATh KAY€CTBO CBOETO BKJIAJA U KAXKJOTO YYACTHHUKA KOMAH/bl B OOLIWN PE3yabTaT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBbIE MPOEKTHI, OLIEHUBATH UJIEU C MO3UIIMYA HOBU3HbBI, OPUTUHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBJISTh TMO3UTHUBHOE CTPATErMYECKOE TOBEJEHNE B PA3IMYHBIX CHUTYalMsX, MPOSBISATH TBOPUECTBO M BOOOpakeHHE, OBITh
WHUIMATUBHBIM.

PeryasitTuBHble yHUBepcajibHbIe yueOHbIe AeiicTBUACaMo0praHu3anus:
CaMOCTOSITEIPHO OCYIIIECTBIISITh MMO3HABATEIBHYIO JCSITEIHHOCTh B 001aCTH (DM3WKKA W aCTPOHOMHH, BBISBIISITH MPOOJIEMBI, CTaBUTh U
dhopmyIupoBaTh COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEJIPHO COCTABJIATH IUIAH PEIICHUs] PACUETHBIX M KAaY€CTBEHHBIX 3aJ1ad, IJIAH BBIMOJTHEHUS MPAKTUYECKON paboOThl C yuéToM
UMEIOLIUXCS PECYPCOB,COOCTBEHHBIX BOZMOXKHOCTEH U MPEANOYTEHUN;
JIaBaTh OLIEHKY HOBBIM CUTYALMIM;
paciupsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUI; 1eiaTh OCO3HAHHBIA BHIOOpP, apryMEHTHPOBAaTh €ro, Oparh
Ha cebd
OTBETCTBEHHOCTb 32 PEIICHHE; OLICHUBATh IPHOOPETEHHBIH OIIBIT;
CrocoOCTBOBATh (POPMHUPOBAHUIO U TPOSIBIICHUIO SPYIUIMH B 00JacTH (U3MKH, MOCTOSHHO TMOBBINIATH CBOM 0Opa3oBaTeNbHBIN U
KYJIbTYpPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIIHOHAJIBLHBI HHTEJLJICKT:
JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJbTATOB LIEIISIM;
BIIa/IeTh HaBBIKAMH MO3HABATEIbHOW periekcun Kak OCO3HAHMSI COBEPIIAEMbIX JCUCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB
HOCHOBaHUIA;

UCTOJb30BaTh MPUEMBI pe(IeKCUH JJIsl OLIEHKU CUTYalluH, BbIOOpa BEPHOTOPELICHHUS;

YMETh OLICHMBAaThb PUCKU M CBOEBPEMEHHO IPUHHUMATh PEIICHMS MO0 MXCHUKECHUIO;

OpPUHUMATh  MOTHBBl M apryMEHThl  JPYTMX TP aHAIW3€  Pe3ylbTaTOBIESTEIbHOCTH;

IIPUHUMATh ceOs, TOHUMasi CBOM HEJJOCTATKH U JIOCTOMHCTBA;

OPUHUMATh ~ MOTHBBl M apryMEHThl  JPYIMX I[pH aHalu3e  pPe3yJbTaTOBAEATEIbHOCTH;

MIPU3HABATH CBOE MPABO H MPABO JIPYTUX Ha OIINOKH.

B npouecce HOCTHXEHHS TUYHOCTHBIX PE3YJBTATOB OCBOCHHUS IPOTpaMMBbI M0 (U3UKE Ul YPOBHS CpeIHEro oomero oOpa3oBaHUs y
00y4aromuxcs COBEPIICHCTBYETCS SMOIMOHANBHBIN HHTEIIEKT, MTPpenoIaraouic)opMUpOBaHHOCTE!

CaMOCO3HAHUS, BKJIIOYAIOIIEr0 COCOOHOCTh MOHMMATh CBOE SMOLIMOHAIBHOE COCTOSIHME, BUAETh HAIPABIICHUS PAa3BUTHUS COOCTBEHHOU



SMOLIMOHAIBHOM c(hepbl, OBITH YBEPEHHBIM B ce0e€;

CaMOPETYIMPOBAHUS, BKJIIOYAIOMIETO CAaMOKOHTPOJb, YMEHHE IPHUHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBEAEHHE, CHOCOOHOCTh
aIaTHPOBATHCS K YMOIIMOHAIBHBIM U3MEHEHHSM U TPOSBIISTH THOKOCTD, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKIIOYAIOIIEH CTPEMIICHHE K TOCTIDKEHHUIO SN U YCIIeXy, ONTHMHU3M, HHUIIMATUBHOCTh, YMEHHE JICHCTBOBATH
WCXOJISl U3 CBOMX BO3MOXKHOCTEH;

SMIIATUH, BKIIOYAIOLEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSIHUE APYIHX, YYUTHIBATh €r0 IPH OCYLIECTBICHUM OOLICHUS,
CTIOCOOHOCTh K COYYBCTBHIO U COTIEPEIKUBAHHMIO;

COLMAIBHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOUICHUS C JPYTUMH JIFOJABMH, 3a00THTHCS, MPOSBISTh HHTEPEC H
paspeniath KOH(IUKTHI.

NNPEAMETHBIE PE3YJIBTATDBI

K xonmy o0ydyenust B 10 kiacce mpeaMeTHBIC pe3ysIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXaTh CHOPMUPOBAHHOCTD y O0YIAFOIIIHXCS
YMEHUN:

J€MOHCTPUPOBaTh Ha MpUMEpax posib U MecTo (u3uKku B (POPMHpPOBAHMH COBPEMEHHOW HAy4YHOW KapTUHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B MPAKTUYECKOUN NEATEITbHOCTH JIIOAEH;

YUUTBHIBaTh TPAaHULBI TPUMEHEHUS M3YYCHHBIX (GU3WYECKUX MOJIeNel: MaTepuanbHas TO4Ka, HHepLuaibHas CHUCTeMa OTCYéTa,
abCoIOTHO TBEpHOE TEJO, UACATIbHBIA Ta3, MOJEIM CTPOEHUS Ta30B, KUJIKOCTEH M TBEPIBIX TEJN, TOUYCUHBIA 3JIEKTPUUECKUN 3apsp IMpH
pelieHny pu3nUecKux 3aaay;

pacro3HaBaTh (U3UYECKUE SBJICHUS (IPOLECCH) U OOBACHATh UX HA OCHOBE 3aKOHOB MEXAHUKHU, MOJIEKYISIPHO-KMHETUYECKOH Teopuu
CTPOEHHS BELIECTBA U JIEKTPOJMHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE NPAMOJIMHEHHOE ABMKEHHE, CBOOOJIHOE MaCHUE TeJ, IBIKEHNE
[0 OKPYXXHOCTH, MHEpLHMs, B3auMOAEHCTBHE Teld, Aup¢y3us, OpOyHOBCKOE IBM)KEHUE, CTPOCHME XHUJIKOCTEH W TBEPIABIX TEJ, U3MEHEHUE
o0béMa Tea Hpu HarpeBaHUM (OXJAKIEHHUHU), TEIJOBOE paBHOBECHE, HCIApeHHe, KOHJCHCALMs, IUIaBICHUE, KPHUCTAJIM3alMs, KUIECHUE,
BJI&KHOCTb BO3/lyXa, IOBBIIICHHUE [ABICHUS ra3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYIE, CBA3b MEXKIY IIapaMeTpaMU COCTOSIHUA ra3a B
U30IIpOoLEeCcCaX, dICKTPU3ALM TEII, B3aUMOICHCTBUE 3apsAI0B;

OINUCBHIBATh MEXAHWYECKOE IBM)KEHUE, UCMONb3Yys (PU3MuUecKHe BEIMYMHBI: KOOPAUHATA, MyTh, MEPEMEIIeHUE, CKOPOCTh, YCKOPEHHE,
Macca Tefna, CUJla, UMIYJbC Teja, KWHETHYeCcKasl SHEeprus, MOTEHIMAbHAs YHEpPIrus, MexaHudeckas padoTa, MEeXaHWYecKas MOIIHOCTb; MpU
ONMCAaHUM TPABUWIBHO TPAKTOBATh (DU3MUYECKHI CMBICI HCHOJIb3yeMbIX BEIMYUH, MX OOO3HAUCHHMs W E€AMHUIBI, HAXOAUTh (HOPMYIHI,
CBSI3bIBAIOIME JTAHHYIO (PM3UYECKYIO BETMUMUHY C IPYTHMHU BETMUYMHAMM;

OIMCHIBATH W3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJ M TEIUIOBBIE SIBIICHUS, HCIIOJIB3Yd (PU3NUYECKUEe BEJIMUMHBL: JIaBJICHUE T'a3a, TeMIepaTypa,
CPEIHsAs KUHETUYECKas DHEpPrusi XaOTUYECKOrO [BHJKEHMS MOJIEKYJN, CpPEIHEKBAJApaTU4YHAs CKOPOCTb MOJIEKYJ, KOJWUYECTBO TEILIOTHI,
BHYTPEHHSS JHEprus, paboTa rasza, Ko3()(UIMEHT MOJIE3HOrO AEHCTBHUS TEIUIOBOTO JBHUraTels; MPHU ONHUCAHUM MPABUIBHO TPAKTOBAThH
¢u3n4ecKuil CMBICT HUCMOJIb3YEMBIX BEJIMYMH, WX OO0O3HAYEHUS U EJUHMIBI, HAXOAUTh (POPMYJIbl, CBA3BIBAIOIIME JAHHYIO (DU3NYECKYIO
BEJINYUHY C APYTHUMH BEIUYMHAM;



OTMCBHIBATH M3YYEHHBIC DJICKTPUUYECKHE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE SIBICHUS (IIPOIECCHI), UCHOb3Ysl (PU3NUIECKUE BETUUHUHBI:
UIEKTPUYECKUM 3apsll, 3JEKTPUUECKOE TI0Jie, HANpsDKEHHOCTh I0JIA, NOTEHUHUAJ, Pa3HOCTh IOTEHIMAIOB; IPU ONHCAHUM IPABHIIBHO
TPaKTOBaTh (PU3MYECKHI CMBICI HCIOJIB3YEMBIX BEJIMYMH, WX OOO3HAYCHUS W EIWHHIBI; YKa3bIBaTh (POPMYJIBI, CBS3BIBAIONINE JAHHYIO
(U3NYECKYIO BEIMYNHY C APYTHMMHU BETHUYUHAMU;

aHAJIM3UPOBATh (PU3NYECKHE MTPOLIECCH] U SIBICHUS, UCIONb3Yys (PU3MUECKUE 3aKOHBI M MPHUHLIMIIBL: 3aKOH BCeMUpHOro TsaroteHus, I, Il u
III 3akonbl HprOTOHA, 3aKOH COXPAaHEHMsS] MEXAHWYECKOM SHEPIUH, 3aKOH COXPAHEHUs HMIIYJIbCA, MPUHLUII CYNEPHO3ULUN CHJI, PHUHIHNII
paBHONpPaBUs MHEPLUAIbHBIX CHCTEM OTCUETA, MOJEKYISIPHO-KHHETUUECKYI0 TEOPUIO CTPOEHMS BELIECTBa, Ia30Bble 3aKOHBI, CBSI3b CpEIHEH
KMHETUYECKOW SHEpruu TEIJIOBOIO JBM)KEHMSI MOJIEKYN ¢ aOCOIIOTHOW TeMIepaTypou, MepBbId 3aKOH TEPMOAMHAMUKH, 3aKOH COXpaHEHUs
ANIEKTPUYECKOT0 3apsia, 3akoH KyioHa, mpu 3TOM pa3nnyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €F0 MaTEMaTHUYECKOE BbIPaXKEHUE U YCIIOBHUS
(rpaHuIBl, 00JIACTH) TPUMEHUMOCTH;

OOBSACHATHP OCHOBHBIE NPUHLMUIIBI JIEHCTBUS MAIWH, NMPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3inyaTh YCIOBUS HX O€301acHOTro
MCIO0JIb30BAHMUS B MOBCEAHEBHOMN KU3HMU;

BBITIOJIHATH SKCIIEPUMEHTHI TI0 UCCIIEI0OBAaHUIO (PU3NUECKUX SBJICHUI U MPOLECCOB C MCIOIb30BAaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUH,
pu 3ToM (GOPMYIIUPOBATH MPOOJIEMy/3a/1ady U TUIOTE3Y y4eOHOTO JKCIEPUMEHTa, COOMpaTh YCTAHOBKY M3 MPEIOKEHHOTO 000pYyA0BaHUS,
IIPOBOJIUTH ONBIT ¥ (YOPMYITHPOBATH BBIBOIBI;

OCYLIECTBIIATh NPSIMBbIE U KOCBEHHBbIE M3MEpEHMs (U3NYECKUX BEIMYUH, IPU ITOM BBIOMPATh ONTHUMAJbHBINA CIOCOO M3MEPEHUs U
HCI0JIb30BATh NU3BECTHBIEMETO/IbI OLICHKU NIOIPEIIHOCTEN U3MEPECHHUI;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXIY (U3MUYECKUMH BEIMUYMHAMU C MCIOJIb30BAaHMEM INPSAMBIX HW3MEPEHUH, IpU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (PUKCHPOBATh pe3yibTaThl MOJYYEHHON 3aBHCUMOCTH (DPM3MYECKMX BEIMYMH B BHJE TaOIUI U rpaduKoB, A€iaTh BBIBOJBI I10
pe3yJpTaTaM UCCIEI0BAHMS;

coOuogarh ImpaBuwia 0O€30lacHOr0 TpyJda IpU TNPOBEIEHHM MCCIEIOBaHMH B paMKax Y4eOHOro SKCIIEpUMEHTa, Y4eOHO-
HCCIIEI0BATENILCKOM U IPOEKTHOMIEATENILHOCTH C UCIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOICTB U J1aOOPaTOPHOI0 000PYI0BAHHUS;

pemaTh pacu€THbIC 3a/laud C SBHO 3a/laHHON (PM3MUYECKOM MOJIeNbIo, UCTIONb3Ys (PU3MUECKUe 3aKOHBI U NMPUHLUIIBI, HA OCHOBE aHAIU3a
YCJIOBHS 3aJjauyl BEIOUPATh (PU3MYECKYIO MOJEIb, BBIIENATh (PU3NUYECKUE BEIUYMHBI U (OPMYIIbI, HEOOXOUMBIE JUIsl €€ pelIeHus], IPOBOANUTh
pacy€Thbl ¥ OLIEHUBATh PEAIbHOCTh MOJTYYEHHOTO 3HaUeHUs (PU3NUECKOI BETUUNHbI;

pelaTh KaueCTBEHHBIE 3a/la4M: BBICTPAUBATh JIOTHYECKH HEMPOTHBOPEUMBYIO LIETIOUYKY PACCYXKACHUM C OMOPON HA W3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

HCII0JIb30BATh pu peleHnn y4eOHBIX 3az1a4 COBpPEMEHHbIEHH(OPMAIIIOHHBIE TEXHOJIOTUU Ul MOMCKA,
CTPYKTYpUPOBAHUS, UHTEPIPETALUUM NPEJICTABICHUs YUeOHON M Hay4HO-NOMYISIpHOW MH(OpMAIMK, MOTY4YeHHON H3pa3InYHbIX
MCTOYHHUKOB, KPUTHYECKU aHAJM3UPOBATh MOJTy4aeMyt0 HH(OPMAINIO; IPUBOAUTE IPUMEPHI BKJIaa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, 00BsICHEHHE TPOIIECCOB OKPYKAIOILIEro MHpa, B DPa3BUTHE

TEXHUKH U TEXHOJIOTHH;

UCIOJb30BaTh TEOPETHUECKUE 3HAaHUS 1O (PU3MKe B TMOBCEIHEBHOW >KU3HU [UId obOecneueHHs O€30MacHOCTH MpHU OOpaleHHH ¢
npubopamMu U TEXHUUYECKUMH YCTPONCTBAMH, U COXPAHEHHUS 30POBbSI M COOJIIOJICHUS HOPM 3KOJOTMYECKOIO MOBEICHUS B OKpYXKarolen



cpene;

paboTaTh B TpYIIEe C BBHINOJHEHHEM pPA3JIMYHBIX COIHMAIBHBIX POJICH, MIIAHUPOBATh PadOTy TPYIIILI, PAMOHAIBHO PACIPEICIIATh
00S3aHHOCTH W TUIAHUPOBATH JICATEIHPHOCTh B HECTAHIAPTHBIX CHTYAIUSAX, aJICKBATHO OIECHUBATH BKJIAJ KAXKJIOTO M3 YYACTHHKOB T'PYIIBI B
pelieHne paccMaTpuBaeMou mMpoOIeMBbI.

K xon1my o0ydyenus B 11 kiaacce npeaMeTHbIC pe3ysIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y 00YJAFOIIIUXCS
YMEHUN:

JEMOHCTPUPOBATh Ha TpPUMEpax pojb W MecTo (GU3NKM B (OPMHPOBAHUM COBPEMEHHOW HAy4YHOW KapTHHBI MHUpA, B Pa3BUTHHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B MPAKTUUECKON JIEATETLHOCTH JIFOACH, IETIOCTHOCTh U €IMHCTBO(U3NIECKON KapTUHBI MUPA,

YYUTHIBATh TPAHUIBI TPUMEHEHUST N3YUEHHBIX (PU3UUECKUX MOJIETICH: TOUCUHBIN AIEKTPUUECKHUI 3apsi, JIyd CBETa, TOUYCYHBIM MCTOUHUK
CBETa, s/IepHas MOJIENIb aTOMa, HYKJIOHHAsI MOJIEJIhb aTOMHOTO si/ipa IPH pelieHrnu (PU3UIECKUX 3a/a4;

pacrio3HaBaTh (U3WYECKHE SBICHUS (MPOIECCh) W OOBACHATHP MX HAa OCHOBE 3aKOHOB JJIEKTPOJWHAMHKHA W KBAHTOBOW (DH3HUKU:
AIEKTPUYECKasi MPOBOIUMOCTh, TETNIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE JCHCTBUS TOKA, B3aMMOJICUCTBHE MarHUTOB, YJIEKTPOMarHUTHAs
WHIYKIUS, JEHCTBUE MArHUTHOTO TIOJIi HA TMPOBOJHHUK C TOKOM W JBWKYIIMICS 3apsl, JJIEKTPOMArHUTHBIE KOJEOAHWS W BOJHBI,
MIPSIMOJTMHEHHOE PACTIPOCTPAHEHUE CBETA, OTPAXKCHHE, TPEIOMIICHUE, HHTEephEpeHITUs, TUdPaKIUs U TOJISPHU3aIUsI CBETa, TUCIIEPCHUS CBETA,
dbotornekrpuueckuii 3pdext (hoTodrddekTt), cBeTOBOE AaBICHHE, BOSHUKHOBCHHE JIMHEHYATOrO CIIEKTpa aroMa BOJOpPOJA, €CTECTBEHHAs U
HCKYCCTBEHHAs paJJiOAKTUBHOCTE;

OTHCHIBATh U3yYEHHBIE CBOMCTBA BEIIECTBA (AIEKTPUUECKIE, MATHUTHBIE, OITUYECKUE, STEKTPUUECKYIO IPOBOIUMOCTD PA3IMUHBIX CPE)
U DJEKTPOMAarHUTHbIE SBJIEHUS (IIPOLECCHl), HCHOJB3Ys (U3MUECKUe BEIMYMHBI: JJIEKTPUYECKHI 3apsl, CHJIa TOKa, 3JIEKTPUYECKOE
HaMpspKEHUe, AJIEKTPUYECKOE CONPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYINAsS CHia, paboTa TOKA, MHIYKIHMS MAarHUTHOTO IOJIS,
cwia Amnepa, cuia JlopeHna, UHIYKTUBHOCTh KaTYIIKH, SHEPrUsl AJIEKTPUYECKOrO0 W MArHUTHOTO MOJIeH, MEpUOJ] M YacToTa KojieOaHui B
KoJie0aTeIbHOM KOHTYpE, 3aps/l U CHJla TOKa B MPoIlecce FapMOHUUECKUX JIEKTPOMArHUTHBIX KoJieOaHuii, (poKycHOE pacCcTOsTHUE U ONTHYECKas
CHWJIa JIMH3bI, [IPU ONMCAHUU MPABUIBHO TPAKTOBATh (DU3MUECKUN CMBICI MCHOJb3YEMbIX BEIUYMH, UX 0003HAYEHUS U €IMHUIIbI, YKa3bIBaTh
(dbopMyIibl, CBS3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIMUHUHY C APYTUMHU BEIMYMHAMM;, OTMHCHIBATH U3YYCHHBIE KBAHTOBBIC SIBJICHUS U MPOILIECCHI,
UCIOJIb3YS (PU3UYECKUE BEIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YaCTOTA CBETA, YHEPTUs U UMITYJIbC (OTOHA, IEPUOT
MoJIypacnajia, dHEpPrusi CBA3M aTOMHBIX siep, NMPU ONMCAHUU MPABUIBHO TPAKTOBATh (DM3UYECKUN CMBICT HCIOJIb3YEMbIX BEIMYUH, HUX
0003HaYEeHHSI U €IMHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIUYUHY C APYTUMHU BETMYHMHAMU, BEIYMCIISITH 3HAUCHHE
(bu3nuecKoil BeTUYUHBI,

aHAIM3UPOBaTh (U3MUYECKUE TIPOLIECCHl M SBJICHUS, HCIOJB3YysS (U3MUeckue 3aKOHBI W TPUHLIMIBL: 3akoH OMa, 3aKOHBI
MOCJIEI0BATENBHOTO U MapajuIeJIbHOTO COEAMHEHMS] NPOBOJHUKOB, 3akoH JDxoyns—JIeHla, 3aKOH 3JEKTPOMAarHUTHOW HWHIYKIUHU, 3aKOH
MPSIMOJIMHEHHOTO PacpOCTPAaHEHUS CBETA, 3aKOHBI OTPAKCHHsSI CBETA, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHEeHHE DUHINTeHHA U1t poTodPdexTa,
3aKOH COXpaHEHUsl SHEPrUM, 3aKOH COXPAHEHHS UMITYJIbCA, 3aKOH COXPAHEHUs SJIEKTPUUYECKOTO 3apsi/ia, 3aKOH COXPAHEHHUS MAacCOBOTO YMCIIA,
nocTynatel bopa, 3aKkoH palMoaKTUBHOTO paclaja, Py 3TOM Pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €0 MaTeMaTHYECKOE BBIpaKECHHE
1 ycToBUS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OTpeNIeNsATh HAMlpaBJICHUE BEKTOPa MHAYKIIMM MAarHUTHOTO TOJIsl IPOBOJHUKAC TOKOM, CHJIbI AMIepa U cuiibl JIopeHiia;



CTPOUTDH U OIHCHIBATh U300paKeHUE, CO3/1aBAEMOE INIOCKUM 3€pKaJIOM, TOHKOH JIMH3011;

BBIIIOJIHATDL 3KCIICPUMCHTEI 110 UCCIICIOBAHHUIO (I)I/I3I/I‘-IGCKI/IX SIBJICHHUH U mpouccCCoB C UCIIOJIB30BAHUEM IIPAMBIX 1 KOCBCHHBIX HSMCPCHHﬁI
npu 3ToM (OPMYIHPOBATH MPOOIEMy/3aJady U TUIOTE3Y Y4eOHOTO SKCIEPHMEHTa, COOMpaTh YCTAaHOBKY U3 MPEATIOKEHHOTO 000pyIOBaHHUS,
MIPOBOJIUTH OMBIT M (POPMYITHPOBATH BBIBOJIBI;

OCYIICCTBJIATL IMPAMBIC W KOCBCHHBLIC H3MCPCHHA (1)I/I3I/I‘I€CKI/IX BCJIMYHH, IIPpHU 3TOM BI)I6I/IpaTB ONTHUMAJIBHBIA CII0CO0 HU3MCPCHUA U
HCIIOJIB30BaTh U3BCCTHBICMETO Al OLICHKU HOFpCIHHOCTGfI I/I3M€p€HI/II71;

HCCIIEIOBaTh 3aBUCUMOCTH (PU3MYECKHX BEJIMYMH C HCIOJIb30BAHUEM MPSIMBIX M3MEPEHUH: MPHU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(uKCcHpOBaTh Pe3yNbTaThl MOJTYYEHHON 3aBUCHMOCTH (U3MYECKUX BEJIWYUH B BUJE TaONMIl U rpaduKoB, JAeiaTh BBIBOABI MO pe3yiabTaTam
UCCIIEIOBaHUS;

coOuogark mpaBumiIa O€30IaCHOTO TpyJda MpH INPOBEIEHHUM MCCICIOBAaHMNH B paMKaX Y4eOHOro SKCIEpPUMEHTa, Y4eOHO-
UCCIIEIOBATENIbCKON U MPOEKTHOWAESATENIbHOCTH C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPONCTB U J1aOOpaTOpHOro 000pYyAOBaHMUS;

peuaTtb paC‘-IéTHBIe 3aJa4yu C ABHO 3a)IaHHOI71 (bHSquCKOfI MOACIIBbIO, UCIIOJIB3Ys q)HSHLIeCKI/Ie 3aKOHbI U IPUHOUWIIBI, HA OCHOBC aHalin3a
YCIIOBHUSA 3aJaui, BIOMpaTh (U3NUYECKYIO MOJEIb, BBIACNATh (U3UUECKUE BEIMYUHBI U (POPMYJIbl, HEOOXOAUMBIE IS €€ pelIeHUs, TPOBOIUTh
paC'-IéTI)I 1 OICHUBATH PCAJIBHOCTD IMOJIYYCHHOT'O 3HAYCHUA (1)I/ISI/ILIGCKOI71 BCJIIMYHHBI,

pelaTh KaueCTBEHHbIE 33Jau: BbICTPAUBATh JIOTMUECKH HEMPOTHUBOPEUUBYIO LIETIOUYKY PACCYXKACHUN C ONOPON Ha M3y4eHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

UCIOJIb30BAaTh pu peleHnu y4EOHBIX 3aJ]a4 COBPEMEHHbIENH()OPMAIIIOHHBIE TEXHOJIOTUU Ul MTOMCKA,
CTPYKTYpUPOBaHUS, UHTEPIPETALUUM NPEICTABICHHUs Y4€OHON M HAay4yHO-NOMYJISIpHOM MH(pOpMalMH, MOTy4€HHOW M3pa3IudHbIX
HCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(POPMAIHIO;00bICHATh OPUHIUIBL  JefcTBUA MalllUH, npubopoB
U TEXHUYECKUX YCTPOMCTB, pa3iuyaTh yCIOBMs MX O€30MaCHOIO MCHOJb30BaHUS B IOBCEIHEBHOM

KHU3HU;

IPUBOAUTH NIPUMEPHI BKJIA/1a POCCUICKUX U 3apyOeKHbIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B 0OBSICHEHUE IIPOLIECCOB OKPYKAIOIIEr0
MUDA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETUYECKUE 3HaHMA MO (U3MKE B IOBCEIHEBHON >KM3HM i oOecriedeHus: Oe30HMacHOCTH NpU OOpaIleHUuH ¢
npubopamMH M TEXHUYECKUMH YCTPOHUCTBAMM, JUISI COXPAHEHUS 370POBbS U COOJIOAEHUS HOPM SKOJOTMYECKOTO MOBEAEHUS B OKpYXKarolen
cpene;

paboTaTek B TpyHNE C BBHINOJHEHHEM pa3IMYHBIX COLMAIBHBIX pOJIEH, MJIAHUPOBAaTh Pa0OOTy TPYMIbI, PALUOHAIBHO pPaCIpeesTh
0053aHHOCTH U IUIAHUPOBATh JEATEIBHOCTh B HECTAHJAPTHBIX CUTYAIUsX, aJleKBaTHO OILEHMBATH BKJAJl KaKJOr0 M3 y4aCTHUKOB IPYIIBI B
peleHre paccMaTpuBaeMOi IPOOIIEMBI.



TEMATHUYECKOE INTAHUPOBAHME10 KJIACC

Kosm4yecTBO 4acoB DJIeKTPOHHBIE
Now HaumMeHoBaHUe pa3/iejioB U (ndposbie)
°n/m TeMIPOrpaMMbl Bcero Konrposbnsie | IIpakTnyeckue 06pasoBaTEbHbIE
padoThI padoThI
pecypchl
Paznea 1. ®UBUKA U METO/Ibl HAYUHOI'O ITO3HAHUSA
bubmmoreka [JOK
11 ®dusuKa 1 METO ay4qHOTO TTO3Ha 2
FISHRA T METOART HAYHHOTO HOSHAHIA https://m.edsoo.ru/7f41bf
72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bubnmmoreka [JOK
2.1 Kunemarunka 5
https://m.edsoo.ru/7f41bf
12
bubnuoreka [JOK
2.2 MHAMHKA 7
a https://m.edsoo.ru/7f41bf
12
2.3 3aKOHBI COXpaHEHUSI B MEXaHHUKE 6 1 1 bubmorexa [TOK
https://m.edsoo.ru/7f41bf
72
Uroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bu6mauoreka [IOK
' TEOpUHn https://m.edsoo.ru/7f41bf
72
3.2 OCHOBBI TEPMOJIMHAMUKHU 10 1 BuGmiorexa IOK

https://m.edsoo.ru/7f41bf
72



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

33 ArperaTHble COCTOSTHUS 5 bubmmoreka [JOK
' BeniectBa. Pa3oBbIC IEPEXOIbI https://m.edsoo.ru/7f41bf
12
Hroro no pazaeny 24
Paznea 4. DQJIEKTPOJIUNHAMUKA
bubmmoreka [JOK
4.1 6] 10 1
fleKTpocTatiia https://m.edsoo.ru/7f41bf
12
42 [TocTostHHBIN AeKTpUYECKU TOK. TOKHU B 12 1 bubmuoreka [{JOK
' Pa3IUYHBIX cpefax https://m.edsoo.ru/7f41bf
72
Hroro mo pazgeny 22
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB IIO 68 3 3
I[TPOTPAMME
11 KJIIACC
KosmnuecTBO yacos JJIeKTPOHHbIE
Now/ HaumenoBanue pa3iesioB i 0 (mdposbIe)
°on/m
TEMIIPOrPaMMBbI Beero OHTPOJIbHBIE PaKTHiecKHe | GpasoBaTebHbIE
padoThI padoThI
pecypcbl
Paznen 1. DJIEKTPOAUNHAMUKA
11 MarnuTtHOe moJie. DIeKTpOMarHuTHast 11 1 3 bu6maumoreka [IOK
' WHITYKITAS https://m.edsoo.ru/7f41c9
/c
Hroro no pasneny 11

Pazpen 2. KOJTIEBAHUS 1 BOJIHbBI



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

21 MexaHudeckue U 3JIEKTPOMarHUTHbBIC 9 bu6mmoreka [IOK
' KoJieOaHust https://m.edsoo.ru/7f41c9
7c
MexaHu4eckue M 3JIEKTPOMArHUTHbBIC bu6mmoreka [IOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c9
7c
23 Orrtika 10 bubmmoreka [JOK
https://m.edsoo.ru/7f41c9
7c
Hroro mo pazgeny 24
Pazgen 3. OCHOBBI CHEIIMAJIBHOW TEOPUU OTHOCHUTEJBHOCTH
31 OCHOBEI cieTHaJILHON 4 1 bubnmmoreka [JOK
' TEOPUHOTHOCUTEILHOCTH https://m.edsoo.ru/7f41c9
7c
Hroro mo pazgeny 4
Paznea 4. KBAHTOBASI ®U3UKA
4.1 DJIeEMEHTHI KBAHTOBOM ONTHKU 6 bubmorera [IOK
https://m.edsoo.ru/7f41c9
/c
4.2 CtpoeHune aToMa 4 bubmmorexa TIOK
https://m.edsoo.ru/7f41c9
/c
bubnuoreka [JOK
4.3 A 5
TOMHOE AAPO https://m.edsoo.ru/7f41c9
7c
Hroro no pazneny 15
Pazgen 5. DJIEMEHTBI ACTPOHOMMUHU U ACTPO®PU3UKU
bubnuoreka [JOK
51 6] 7 1
JIEMEHTBl aCTPOHOMHH U acTPO(DU3UKHU https://m.eds00.ru/7f41c9
7c



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
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 pasueiry

Pazgen 6. OBOBLIAIOIEE ITOBTOPEHUE

bubmunoreka [JOK
6.1 OO06o0mmaroriee MOBTOPEHUE 4
o P https://m.edsoo.ru/7f41c9
/c
Hroro no pazuery 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB TIO 68 4 7
[TPOT'PAMME
INOYPOYHOE IIVTAHUPOBAHMUE10
KJIIACC
Kosm4yecTBO 4acos JJIeKTPOHHBIE
Ne . N I Hara undgposbIe
M
padoThI padoThI
pecypchl
dusuka — Hayka o
1 1 bubnunoreka IIOK
npupone.Hayunbslie meTobl
https://m.edsoo.ru/ff0c32e
MO3HAHUSI OKPY KarOUIEro 5
MHpa B
Ponb u mecto pusuku B
) (hopMHUpPOBaHUM COBPEMEHHOM 1 Brbmiorexa LIOK

Hay4YHOU KapTHUHBI MHUpA, B
MIPAaKTUYECKOU NEATEIbHOCTHU JI0IEN

https://m.edsoo.ru/ff0c33e

6



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6

Mexannueckoe IBUKEHUE.

OTHOCUTECIBHOCTh MEXaHUICCKOTO

bubmunoreka [JOK

3 https://m.edsoo.ru/ff0c35
JnBrokeHus. llepemelienue, CKOpoCTb, 08
YCKOpEHUEC T

4 PaBHOMEpHOE NpsIMOIMHEHHOE bubmmoreka [JOK
JIBHOKCHUE https://m.edsoo.ru/ff0c36

20

5 PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE bubmuoreka [IOK
JIIBUYKECHUE https://m.edsoo.ru/ff0c37

2e

6 CBoboaHoOe majienne. Y CKopeHue bubmmoreka [JOK
CBOOO/THOTO ITa/ICHHS https://m.edsoo.ru/ff0c39c

C
K 5 CHUE.

. PUBOJIMHEHHOE IBUXK }jI/I BuGmorexa LIOK
JBIIKeHHC MATEPHATLHOH TOUKH 110 https://m.edsoo.ru/ff0c3ad
OKPYHOCTHU a

8 [Ipuniun oTHOCUTENbHOCTH [anmumes. bubnmnoreka [JOK
HueprinanbHble CHCTEMBI OTCUCTA. https://m.edsoo.ru/ff0c3be
[Iepssiii 3akoH HeroTOHA 8
M tena. Cuna. [punuun

9 C arllcecanomzl WU CUJI BpTO L(I)I/f bubmorexa [TOK

yHep " FPTOP https://m.edsoo.ru/ffOc3be
3akoH HrroToHa /s 8
MaTepuaIbHOU TOUKU B
Tperun 3akoH HproTona bubmuoreka [JOK

10

JUISIMAaTepUATIbHBIX TOUEK https://m.edsoo.ru/ff0c3be
8
3aKkoH BceMHUpHOTo TsAroteHus. Cuia
11 TSHDKECTH HepBaﬂ KOCMUYECKast bubmmorexa [TOK
P https://m.edsoo.ru/ff0c3d
CKOPOCTH
00
12 Cuna ynpyroctu. 3akoH ['yka. bubmmoreka [{OK

Becrena

https://m.edsoo.ru/ff0c3el



https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18

[o0)

Cuna TpPEHHUSI. Koa¢ddpumment

13 Tperust. Cuila CONPOTUBIEHUS INPU bubmorexa [IOK
IBHOKCHHN TEMa B SKIIKOCTH IITH gttps://m.edsoo.ru/ffOc3f7
rasze
[TocTymnarensHOE U BpaliaTeaIbHOE

14 JBIKEHUE a0COJIFOTHO TBEPIOTO Tea. EH6H_HOTeKa HOK
MoMenT ciuibr. TIIeuo CHIbL https://m.edsoo.ru/ff0c41a)
YcnoBus 6
paBHOBECHS TBEPJIOTO TEJIa
HNMmnynbsc MaTepraabHON TOYKH,

15 CHCTEMbl MaTepHATbHBIX TOUYEK. ﬁ;g;ﬁ?nig:og?iﬁowia
Nmnynbc cuiibl. 3aKOH COXpaHEHUs a6 . :
UMITyJibca. PEakTHBHOE IBMYKEHHUE T
Pabota 1 MOILIHOCTH CUJIBI.

16 Kunernueckas 3Heprusi MaTepuaibHON BH6H_HOTeKa LHOK
Touku. Teopema 00 U3MEHEHUU https://m.eds00.ru/ff0c45
KHHETHUYECKO SHEeprun 02

17 [TorenuuanbHas HEPrUs. bubmmoreka [IOK
[ToTeHmanpHas SHEPTHUS YIIPYTO https://m.edsoo.ru/ff0c46
neGopMUpPOBaHHOU MPY>KUHBI. la
[TorennuanbHas YHEpPrus Tejaa BOIU3U
MMOBEPXHOCTH 3eMJIU
[loTeHuManbHbIE M HENOTEHIMAIbHbBIE
cunbl. CBsi3b pabOThI

18 HENMOTEHIIUATBHBIX CHJI C E;IS;;rOnTzzzoLoI(r)iﬁOCM

M3MEHEHNEMMEXaHUUECKON
SHEPTUHU CUCTEMBI TEJI.3aKOH
COXPAaHEHHUs] MEXaHUYECKOU
SHEpPIUU

8c



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopnas pabora
«HccnenoBanue CBSI3U pabOTHI CHITBI
CU3MEHEHHEM MEXaHUYECKOUN
SHEPruM Teja Ha TPUMepe
pacTsHKEHHUS

PE3UHOBOTO JKT'yTa

20

KonTponbHnas paboTa o reme
«Kunemaruka. Jlunamuka. 3akOHbI
COXpAHEHUs] B MEXAHUKE

bubmmoreka [JOK

https://m.edsoo.ru/ffOc4b
74

21

OCHOBHBIE MOJIO)KEHUS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHUH.
BbpoyHOBCKOEABHKEHUE.

JHundbdy3us

bubnmmoreka [JOK
https://m.edsoo.ru/ffOc4dc

2

22

XapaxkTtep IBUXCHUS U
B3auMOIEHCTBUS YaCTHUIL
BellecTBa. Mojaenu cTpoeHust
ra3oB, >KHJIKOCTEH

W TBEPJBIX TENI

23

Macca monekyJ. KoinuectBo
BemiecTBa. [locTosinHas
ABoraapo

24

TemoBoe paBHoBecue. Temmeparypa

u e€ uzmepenue. [llkana
temneparyp Llenbcus

25

WUneanpusrii raz3 8 MKT.
OcnoBHoeypaBHeHne MKT

bubnuoreka [JOK

https://m.edsoo.ru/ffOc4fd
e

26

AOcomoTHas TeMIeparypa Kak Mepa
CpeIHEN KNHETUYECKON YHEPTUHU
JIBU>KEHUS MOJIEKYJI. Y PAaBHEHUE
Menpaeneesa-Knaneitpona

bubnuoreka [JOK

https://m.edsoo.ru/ff0c51
le



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e

27

3akoH JlanpToHa. ["a30BBIC 3aKOHBI

JlaGopaTtopnas pabora
28 «MccnenoBanue 3aBUCHMOCTH MEXKIY
rapamMeTpamMu COCTOSTHUS
pa3peKEHHOTO Ta3a»
29 H3zomnporieccsl B uaeaibHOM ra3e u bubnmmoreka [JOK
uxrpaduuecKoe npeCTaBICHHIE https://m.edsoo.ru/ff0c57
Oe
BHyTpeHHs1s dHeprust
TEPMOJUHAMUYIECKONW CUCTEMBI U
CIoCcoObI €€ U3MEHEHUS bubmorera [TOK
30 : https://m.edsoo.ru/ff0c59
KomnuecTBoTennoTs! 1 padora. 52
BHyTpeHHss Heprus o
OJTHOATOMHOTO HIeaTbHOTO
rasza
bubnmmoreka [JOK
31 Bugsl Treruionepenauun
A PeA https://m.edsoo.ru/ff0c5c3
6
V nenpHast TEINIOEMKOCTD BEIIIECTBA.
32 KonnyecTBO TEIIOTHI NPHU budmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c3
Terionepeaavye. AquadaTHBIA MPOIIece 5
33 IlepBblii 3aKOH TEPMOIUHAMUKH U bubnuoreka [JOK
EronpruMEHEHHE K U30MpoIeccam https://m.edsoo.ru/ffOc5ef
c
HeoOpatumocTs mpolieccoB B
34 npupoae. Bropoii 3akoH bunmoreica LIOK
’ https://m.edsoo.ru/ff0c62
TEePMOANHAMUKH 30
35 [Tpunuun aevicrBus u K11/ bubmmnoreka IIOK
TEIUIOBOMMAIIIMHBI https://m.edsoo.ru/ff0c60
Oa
36 Hwuxn Kapuo u ero KITJ{



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

DKooTHYecKre IpoOIeMbl

37
TETUIOPHEPTeTHKH
38 O6o6maromuii ypok «MoJekynsapHas bu6mmoreka [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edsoo.ru/ff0c69
38
KonTponbHnas paboTa o reme
39 «MounekynspHas ¢pusuka. OCHOBBI bubamorexa HOK
' https://m.edsoo.ru/ff0c6a5
TCPMOJUHAMUKN) 0
40 [TapooOpazoBaHue U KOHIEHCAIHS. bubmmoreka [HOK
Hcnapenue v KUNeHUe https://m.edsoo.ru/ff0c63
b6
AOcCoTIOTHAsI U OTHOCHTEIIbHAS
41 BJIQKHOCTE Bo3ayxa. HachleHHbIH budmorexa [IOK
A https://m.edsoo.ru/ff0c64
nap
ds
TBépnoe Teno. Kpucramnmuuyeckue
42 namopdHbie Tena. AHU30TPOIUS Bubmrorexa [IOK
. https://m.edsoo.ru/ff0c65f
CBOMCTB KpucTaylioB. XKuakue 0
kpuctayyibl. CoOBpeMEeHHbIE MaTepHabl -
[InaBnenue U KpuCTALIM3ALUSL.
43 bubnunoreka LIOK
VYaenpHas TEIuioTa IUIaBICHUS.
https://m.edsoo.ru/ff0c67
CyO6numanus 08
44 YpaBHEeHHE TEIIOBOTO OanaHca bubmmorexa [IOK
https://m.edsoo.ru/ff0c68
20
6) .0 {
45 TMEKTPU3AIUS TNl DIECKTPUUECKUN BuGmorexa LLOK
3apsia. /1B BHIA ONCKTPHISCKAX https://m.edsoo.ru/ff0c6bc
3apsi0B c
[IpoBoIHUKH, TUANEKTPUKUA U
46 bOBOA g P bubnuoreka [JOK

TOJIYIIPOBOJAHHUKH. 3akoH COXpaHCHUA
QJICKTPUYCCKOTO 3apsaaa

https://m.edsoo.ru/ff0c6bc

c



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

B3aumonencrBue 3apsiioB. 3aKOH

47 Kynona. ToueyHBIM 2EKTPUIECKUN bubmorexa [IOK
Y ' https://m.edsoo.ru/ffoc6ce
3apsia 4
Hanpsisk€HHOCTB 21EKTPUYECKOTO
48 noJist. [lpunnun cynepno3uuuu Br6maorexa [IOK
AIIEKTPUUYECKHUX MOJIer. JInHun gttps.//m.edsoo.ru/ffOchf
HaNpsHKEHHOCTHU -
PaboTa cun a5ekTpocTaTH4ecKoTo
49 bubmuoreka [JOK
nosrst. ITorermman. PasHocts
https://m.edsoo.ru/ff0c6f0
TMOTEHIINAJIOB 0
[IpoBOIHUKY U TUDITEKTPUKHU
50 ape Hoc . Hec o po . bubmmorexka [HOK
BAJIEKTPOCTATUUECKOM TIOJIE.
P https://m.edsoo.ru/ff0c70
JlupnekTpuueckass MPOHULIAEMOCTh 18
.. bubnmmoreka [JOK
o1 OnekrpoeéMkocTh. Konnencaro
P A P https://m.edsoo.ru/ff0c71
26
DIIEKTPOEMKOCTh IIJIOCKOTO
52 KOHJIEHCATOpa. DHEPIHs 3apsHKEHHOTO bubmorexa HOK
pa. JHep P https://m.edsoo.ru/ff0c72c
KOHJIEHCATopa 0
53 JlaGopaTtopHas padoTa "N3mepeHue
AJIEKTPOEMKOCTH KOHJIeHCcaTopa"
54 [IpuHuMn NeicTBUS U NPUMEHEHUE

KOHACHCATOPOB, KOIITUPOBAJILHOI'O

ammapara, CTpyHHOIo IpHHTepa.
DJeKTpocTaThuyecKas 3aluTa.
3azeMJIeHHE IIEKTPONpPUOOPOB



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

95

DJIEKTPUUYECKUM TOK, YCIOBHUSI €TI0
cyuectBoBaHus. [I0CTOSIHHBIN TOK.
Cuna Toka. Hanpsixenue.
ComnpotuBnenue. 3akoH OMa Jist
yJacTKa [enu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMEIIaHHOE COEMHEHNE
MPOBOAHUKOB. JTabopaTopHas pabota
«M3ydeHne cMEIaHHOTO COETMHEHHS
PE3UCTOPOBY»

bubnmmoreka [JOK

https://m.edsoo.ru/ffOc74f
0

S7

PaGoTa u MmomtHOCTH
AIIEKTPUUECKOrOTOKA. 3aKOH
Jxoynsi-Jlenna

bubmmoreka [JOK

https://m.edsoo.ru/ffOc78
38

58

3akoH OMa [J1s1 ITOJITHOU
(3aMKHYTOM ) 3JIEKTPUYECKOM TICTIH.
Kopotkoe 3ambikaHue.
Jlaboparopnas paborta

«3mepenune DJIC uctouHrka Toka u
€ro BHYTPEHHETO CONPOTHUBIICHUS

bubnmmoreka [JOK
https://m.edsoo.ru/ffOc7ae

0

59

DNeKTpOHHAsE MPOBOJUMOCTH TBEPIBIX
METaJIOB. 3aBUCUMOCTD
COIIPOTUBIICHUS METAJIJIOB OT
Temrneparypbl. CBEepXIpPOBOAMMOCTh

60

DJIEKTPUYECKUH TOK B
Bakyyme.CBoUCTBa
AJIEKTPOHHBIX MTYYKOB

61

[TonynmpoBOAHUKH, UX COOCTBEHHAs U
NpUMecHasi TPOBOJIUMOCTb.
CroucTBa p—N-niepexoaa.
[TonynpoBOAHUKOBBIE

bubnuoreka [JOK
https://m.edsoo.ru/ff0c84a

€

IpUOOPHI



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

DJIEKTPUUYECKUU TOK B pacTBOpax

62 HpacIuiaBax 3J1EKTPOJIUTOB. 1 BH6H_HOTeKa HOK
DNEKTPOTUTHIECKAsT TUCCOIHAITHS. https://m.edso0.ru/ff0c82
DIEKTpOoIn3 ba
DJEKTPUYECKUHU TOK B ra3ax.

63 CaMOCTOSITETLHBIN U 1 BH6JI_HOTeKa LHOK
HECaMOCTOSITEIbHBIN pa3psia. MonHus. https://m.edsoo.ru/ff0c84a
[Inazma €
DJeKTprUUYecKUe NpuoopsI U

64 YCTPOUCTBA M UX MPAKTHUUECKOE 1 BH6H_HOTeKa HOK
npumererue. TIpasmia https://m.edsoo.ru/ffOc86f
TEXHUKH ¢
06e30MacHOCTH

65 O6o6maronuii ypok 1 bubmuoreka [{JOK
«DNAEKTPOTMHAMUKAY https://m.edsoo.ru/ff0c88

be
KonTponbHas paboTa 1o reme

66 «Qnekrpocratuka. [locTosHHBIN 1 BH6H_HOTeKa HOK
SeKTpHdecKHi Tok. TOKH https://m.edsoo.ru/ff0c8a8
BPA3JIMYHBIX CPEIax» a

67 PesepBHbslii ypok. KonTponbHas 1 bu6mmoreka [IOK
paboTa 10 TEMe https://m.edsoo.ru/ff0c8c5
"OnexkTpoauHaMuka' 6

68 PezepBHblit ypok. OOoOmaronmii ypok 1 bubnuoreka [JOK
o remam 10 kiacca https://m.edsoo.ru/ffOc8f6

c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KJIACC

KosmyecTBO 4acos JJIeKTPOHHbIE
Jrj;_)n Tema ypoka Konrpoabusie | IlpakTnuyeckue o HHpposLIe
Bcero USYHMCHMIL | oGpasoBaTebHbIe
padoThI padoThI
pecypchl
IlocTostHHBIE MAaTrHUTHI U UX
1 B3anMo ieiicTBHE. MarHuTHOE TOJIE. 1 EH6H_H0TeKa LHOK
BeKTop MArHHTHOM HHIYKIHH. https://m.edsoo.ru/ff0c97
JInaun 8
MarHUTHOW WHTYKIINHU
MaruuTHO€E MoJje MPOBOIHUKA
) ctokoM. OnbIT DpcTena. 1 BH6H_HOTeKa HOK
B3auMo/IeHiCTBIE MPOBOHHKOB C https://m.edsoo.ru/ff0c98f
TOKOM £
3 Jlaboparopnas pabota «M3yuenue 1 1 bu6mmorexka HOK
MArHUTHOTO TOJIS KaTYIIKH C https://m.edsoo.ru/ff0c98f
TOKOM)» €
JlelicTBMEe MAarHUTHOT'O MOJISL Ha
MPOBOJHUK ¢ TOKOM. Cuiia
4 Awmriepa.JlabopaTopHas paboTta 1 1 bubmorexa [TOK
. https://m.edsoo.ru/ff0c9ac
«HccnenoBanue nerlcTBus 0
IIOCTOSIHHOT'O MarHurta Ha paMKy
c
TOKOM»
JlelicTBe MAarHUTHOTO MOJIST Ha
5 JBIKYILYIOCS 3apsSKEHHYIO YacTHUILY. 1 E§6§;;T22:0%?§mcgdf
Cuna Jlopenna. Pa6ota cuibl 4 ps.7/m. :
JlopeHnua -
5 DOnekrpoMarHuTHass uHAYKUUA. [ToTok 1

BEKTOpa MarHUTHOM uHAykuuu. 3/1C



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

UHIYKLIHU. 3aKOH 3JIE€KTPOMarHUTHOMN
nHaykuuu @apanes

Jlaboparopnas padorta
7 " bubmmoreka [JOK
«HMccnenoBanue SBICHUS
. https://m.edsoo.ru/ff0cal5
IEKTPOMATHUTHOW WHTYKITU 0
NHnykTuBHOCTG. SIBIIEHHE
8 camouuaykuu. DJIC caMOMHIYKITUH. brbmiorexa HOK
DHeprusi MarHUTHOTO TIOJISI KATYIITKH gttps./ /m.eds00.ru/ff0ca60
c -
TOKOM. ODJIEKTPOMArHUTHOE T0JIE
TexHMYecKkne yCTpOUCTBA U UX
9 MIPUMEHCHHE: TOCTOSTHHBIC MATHUTHI,
AJIEKTPOMATrHUTHI, SIEKTPOIBUTATENb,
YCKOPUTENH 3JIEMEHTAPHBIX YaCTHII,
WHAYKIMOHHAS IeYb
10 O6o6maromnuii ypok «MaraurHoe bu6mmorexka HOK
moJie. DIeKTpOMarHuTHast https://m.edsoo.ru/ffOcab8
VHTYKIIHS 2
KonTponbHas paboTa 1o reme
11 bub6mauoreka [IOK
«MarnuTtHoe 1oJe.
https://m.edsoo.ru/ff0cad5
DNEeKTPOMAarHUTHASsT MHIYKIIHS 3
CB0OOAHBIE MEXaHUYECKHUE
konebanus. ["apmMoHHUeckue
12 5 N P bub6muoreka [{OK
KosieOaHus. YpaBHEHUE
P . https://m.edsoo.ru/ff0caf0
TapMOHUYECKHUX KOJICOaHHIA. 6
[IpeBpaiienue >HEPrun B
JlaGoparopnas pabota
13 «HccnenoBanue 3aBUCUMOCTH

Tepuo/ia MajibIX KoJiebaHui rpy3a
HaHUTHU OT JIJTMHBI HUTU U MACChI
rpy3a»



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

Konebarensubid koHTYp. CBOOOIHBIC

OJICKTPOMArHUTHBIC KojeOaHus B

14 bubmunoreka [IJOK
UAeaTbHOM KOJIeOaTeIbHOM KOHTYPE. htts://m.edsoo.ru/fOcb8
AHAJIOTUS MEXKIy MEXaHHYCCKUMH U 20
AJIEKTPOMArHUTHBIMU KOJICOAHUSIMHU
®opmyita Tomcona. 3akoH

15 COXpaHEHUS DPHEPTUH B Butmnorexa LIOK

https://m.edsoo.ru/ff0ch9c
HUIcaTbHOM 4
K0JIe0aTeIbHOM KOHTYpE
[IpencraBnenue o 3aTyxaromux
kosicOanusax. BeiHyxneHnpie

16 bubmuoreka [{JOK
MeXxaHuyeckue koiaebanus. Pesonanc. )

BBIHYKIEHHBIE JIEKTPOMArHUTHEIE ggps./lm.edsoo. fliiitens
KoJieOaHus

IlepemenHbId TOK. CHHY COMTATBHBIA

MEePEMEHHBIN TOK. MOIIIHOCTh

17 bubnmnoreka [JOK
Hep“eMeHHOFO TOKa. AMIUTUTYIHOE U https://m.edsoo.ru/ffochd
JEUCTBYIOIIEe 3HAaYCHHE CHJIbI TOKa U 34
HanpsHKEHUST
Tpancdopmarop. IIponsBoactso,

18 nepenayda v norpediieHue
AJIEKTPUYECKOUN SHEPTUU
YCTpolcTBO U MIPAKTUYECKOE

19 MIPUMEHEHHE JIEKTPUUYECKOTO 3BOHKA, ﬁ;lg;;rontz:og?iﬁoccgz
reHepaTopa NepeMeHHOT O TOKa, 4 S '

JIMHUH dIIeKTponepeaay
20 DKOJIOTUYECKUE PUCKHU TIPU

IIPOU3BOJICTBE IEKTPOIHEPTUN.
Kynbrypa ncnonb3oBanus



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324

3JIEKTPOSHEPIUHU B IOBCETHEBHOU
KHU3HU

MexaHudeckue BOJIHBI, YCJIIOBHA

21 pacnpoctpanenus. [lepuona. Cxopoctb Br6maorexa [IOK
pacrpocTpaHeHHUs U AJIMHA BOJIHBI. Zttps.//m.edsoo.ru/ffOccaS
[Toriepeunsie ¥ MPOJOTBHBIE BOJIHBI -

29 3ByK. CkopocTh 3ByKa. [ poMKOCTB bubmuoreka [JOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccO

c
DNeKTpOMarHUTHBIE BOJIHBI, UX

23 . bubmuoreka [{JOK
CBOHMCTBA U ckopocTk. [HIkana
DJIEKTPOMATHUTHEIX BOJIH https://m.edsoo.ru/ffOccfe

0
[IpunUnIBI pagnOCB3U U

24 TeneBuacHud. Pa3Burtue
cpencTtBceBsa3u. Pagnonokanus

25 Kontpomnbnas padora «Konebanus bub6mauoreka [IOK
WBOJIHBD» https://m.edsoo.ru/ffOcc6f

8
[IpsimonuHelHOE pacpoCcTpaHEHHE

26 CBeTa B OJHOPOIHOI cpefie. Bu6mzorexa IIOK
ToueuHblil ICTOUHUK cBeTa. Jlyu ggps./ /m.eds00.ru/ff0cd3
cBeTa —

OrtpaxeHue ceera. 3aKOHBI

27 oTpakeHus ceera. [loctpoenue bubmmorexa HOK

H30BPaEHMIT B ILIOCKOM https://m.edsoo.ru/ffOcd4e
0

3¢pKajie B

[Ipenomnenue cera. [lomnoe

28 BHYTpeHHee oTpaxkeHue. [IpenenbHbin bubmorexa HOK
YTOJ MOTHOTO BHYTPEHHETO 2ttps.//m.edsoo.ru/ff0cd7f
OTPaKECHUSI -

29 JlaGopaTtopnas pabora «13mepenue bu6mmoreka [{OK



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

ImoKa3areiiad MpCJIOMIICHUA CTCKIIA»

30

JIunzel. [TocTpoenue n3odpaxeHuit
BanH3E. POpMysia TOHKOW JIMH3BI.
YBenuueHue JIMH3bI

31

Jlabopatopnas padorta
«HccnegoBanue
CBOMCTBU300paKeHUH B
JIMH3aX»

32

Hucnepcust ceeta. CiioKHBIN
cocraBOemnoro ceera. LIBer.
Jlaboparopnasipaborta
«Habnronenue nucriepcuu
CBETa»

33

WnTtepdepennus crera. Judpakuus
cBeTa. J{ludpaknronHas pemerka

34

HOHepe'-IHOCTI) CBCTOBLIX BOJIH.
Ilonsapuzauusa ceera

35

Onrtruueckne TpuOOPHI U YCTPOUCTBA
WYCJIOBHUsI UX 0€30MacHOro
MIPUMEHEHHS

36

I'panunel npuMeHUMoOCTH
Kjaccuueckod mexaHuku. I[loctynaTsl
CHEIHAIbHOU TEOPHH
OTHOCHUTEIIbHOCTHU

37

OTHOCUTENHLHOCTD OJHOBPEMEHHOCTH.
3aMeI[J'ICHI/Ie BpCMCHU U
COKpACHUCIJINHBI

38

9Heer$[ U HUMITYJIbC perITI/IBI/ICTCKOI/IV
qaCTHUIBbI. CBs13b Macchl C BHGPFHCI/I"I/I
HUMITYJIbCOM. 9Hepr1/151 IIOKOs

39

KonrtponsHas padota «OnTHka.

OCHOBHI CIIELIMaIbHOMN
TCOPUHUOTHOCUTCIIBHOCTHN»

40

®oronbsl. Gopmyna Ilnanka.
DHeprusiu UMITyJIbC (OTOHA

41

OTtkpeiTHE U
HccIe0OBaHne
dbororddexra. OnbiTh A.
I'.CroneroBa



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4

42

3akonbl poTodddekra. YpaBHEHUE
DunimrerHa mis porodddekra.
«Kpacnas rpanumna» dororddexra

43

Jasnenne ceera. OnbiTe [1. H.
JlebeneBa. XrMHUECKOE IEUCTBUE
cBeTa

44

TexHu4ecknue ycTpoucTBa

u MIPAKTUIECKOE
MpUMeHEeHHE: (POTOIIEMEHT,
(dhoTomaTumK,

COJTHEeuUHasi 6aTapesi, CBeTOUO]T

45

Pemnenune 3agau mo reme
((QHGMGHTBIKBaHTOBOI\/’I OIITUKHN»

46

Monenrs atoma ToMmcoHa. ONBITEI
Pesepdopna mo paccesHUIO O-9aCTHIL.
IInanerapnas Mmojziens atoma

47

IToctynatel bopa

48

Nznyyenue u normomienre GpoTOHOB
MIpU IIepexo/ie aToMa C OJTHOTO
YPOBHSA

SHEPruM Ha Jpyroil. Buael criekTpon

49

BonHoBEIe cBoricTBa yacTUIl. BOIHBI

ne bpounsa. KopnyckynsapHo-
BOJIHOBOW nyanu3M. CIIOHTaHHOE U
BBIHYXJICHHOE H3JIyueHUe

50

OTkpbITHE PATUOAKTUBHOCTU. OTIBITHI
Pesepdopna no onpeneneHuto
cocTaBa

PaMOAKTUBHOTO H3JTy4eHUs

51

CowucTBa anbda-, 6eTa-, ramma-
u3nydeHus. BiausHaue
pPaaIMOaKTUBHOCTHU Ha KUBBIE
OpTraHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Ansda-pacnan.
DIIeKTPOHHBIW U MO3UTPOHHBIN OeTa-
pacnaa. 'aMma-uziyueHue



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI3U HYKJIOHOB B siJIpe.
SnepHbie peakuuu. SAnepHbin
peaktop. [IpoGiieMbl, MePCIEKTUBBI,
SKOJIOTUYECKHUE aCIEKThI IIEPHOU
SHEPreTUKHU

54

OnemeHTapHble YyacTUIbl. OTKpPbITHE
MO3UTpOHA. MeTo 16l HaOIFOACHUS U
PErucTpanyu JIEMEHTAPHBIX YaCTHUL.
Kpyruslit cron «DyHaaMmeHTanbpHble
B3auMoOAeuCcTBHUA. ETUHCTBO

(buznyecKou KapTUHBI MUPa»

55

Bug 3sé3anoro neba. Co3sesaus,
SIPKWE 3BE3/IBI, TUIAHETHI, UX
BuanMoenBIbKeHne. ConHeuHas
cucreMa

56

Comnane. ConHeuHast akTUBHOCTD.
Uctounuk snepruu ConHia u
3BE3]

S7

3BE3BI, UX OCHOBHbLIC
XapaKTepUCTUKU. 3BE3AbI TIITaBHOU
MOCJIEA0BATEIHOCTH. BHYyTpeHHEe
ctpoenue 3B€311. COBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKIACHUHU
u

sBorony CoJIHIIa ¥ 3BE3 T

58

Muneunsid [1yTh — Hamia
TI'amakTuka.llonoxxenne u
newxedne CoiHia B ['amakTuke.
lNanmaktuku. YepHbie

JIBIPHI B sIJIpaxX rajJJakTHK

59

Bcenennas. PasOeranue rajiakTuk.
Teopus bonbimoro B3psiBa.
PenukroBoe uznmyueHue.
Meraranaktuka

60

HepemeHHLIe HpO6J'IeMLI ACTPOHOMHU

61

KonrtponsHas pabota
«NEeMEHTBIaCTPOHOMUU U
acTpopU3UKM»

62

O6o6maronuii ypox. Ponb ¢pusuku
HacCTPOHOMHUH B IKOHOMHUYECKO,
TEXHOJIOTHUECKOM, COITUATLHOMN U
ATUYECKOH cepax AesTeIbHOCTH
Je0oBeKa



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

O6o6maronuii ypok. Ponb u
63

MeCTO(PHU3UKU U aCTPOHOMHH B
COBPEMEHHOW HAY4YHOH KapTUHE MUpPa

64 O6o6matomuii ypok. Posb 1

¢u3nveckoil Teopun B
(bOpMHPOBAHUHUTIPEACTABICHHI O
¢buzmyeckon

KapTUHE MHUpa

O6o6maromuii ypok. Mecto
65 (buznyeckol KapTUHBI MUpPa B 1
00IIEeMPsI Ty COBPEMEHHBIX
€CTECTBEHHO-

Hay4YHBIX IPEJICTABICHUN O NPUPOJIE

66 PesepBHBI ypok. MarauTHoe 1nosne.

DJEeKTPOMArHUTHAsI UHIY KLU

PesepBHbIil ypok. OnTtuka. OCHOBBI

67 cenuaJIbHON TEOPUH

OTHOCHTCJIIBHOCTHU

Pesepublii ypok. KBanToBas
¢u3nka. DIeMeHTbl aCTPOHOMUU U
acTpopU3UKH

68

OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME o8 4

YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IJISA YYEHUKA

* ®dusuka, 10 kimace/ KacesiHoB B.A., OO11eCTBO € OrpaHMYCHHON OTBETCTBEHHOCTHIO

«IPODAy; AkrmoHnepHoe o01ecTBO «M3mareabcTBo
«IIpocBemenue»

* ®dusuka, 11 knace/ KacbsHoB B.A., O011ecTBO ¢ OrpaHMueHHOM
0TBeTCTBEHHOCTHIO «/[[PODA»; AknronepHoe odmiecTBo «M3maTenbcTBo

«HpOCBCH_ICHI/Ie»

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

ITporpamma kypca ¢puzuku ans 10—11 knacco. ba3oseiit ypoens (aBTop B.A. KacesiHoB)


https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

YMK «®Pwusuka. 10 knacc. bazoBblii ypoBEeHb»

1. ®uswuxka. 10 knacc. Ba3oBblii ypoBeHb. YUEOHHK € 2IEKTPOHHBIM

npuioxxenueM (aBrop B. A. KacbsHOB).

2. ®usuka. 10 knacc. baszosblii yposens. MeToaudeckoe nocobue (arop B.A.
KacpsinoB).
3. ®usuka. 10—11 knaccsl. ba3oBelii yposens. TeTpans 171 1a60paTOPHEIXPAGOT

(aBTOpHl B. A. KacesaHoB, B. A. Koposun).

4. ®usuxa. 10—11 xnaccel. ba3oBslit ypoBeHb. KOMILIEKT TeTpaiei 11t KOHTPOJIBHBIX
pabort (aBTop B. A. KacesHOB)

5. ®usuka. 10 knacc. J[ugakTudeckue KapToYKU-3a1anus (aBTopsl M. A.Yakos,

K. M. YmaxkoB).

YMK «®wusuka. 11 knacc. bazoBblit ypoBeHb)»

1. ®usuka. 11 knacc. Ba3oBblil ypoBeHb. YUEOHHK € SIEKTPOHHBIM
npuioxenuem (aBTop B. A. KacbsiHOB).

2. ®usuka. 11 knacc. bazosslii yposens. MeToaudeckoe nocobue (arop B.A.
KacwsiHoB).

3. ®usuka. 10—11 knaccel. ba3oBblii yposeHb. TeTpaps 1 1a00paTopHEIXpaboT
(aBTopnl B. A. Kacesnos, B. A. KopoBuHh).

4. ®usuka. 10—11 knaccel. basosslii ypoBenb. Komiuiekt teTpazeii s
KOHTPOJIbHBIX paboT (aBTopsl B. A. Kacesnos, U. B. Urpsmos).

5. ®usuka. 11 kmacc. JJugaKTUdecKne KapToUYKU-3a1anus (aBTopsl M. A.Ymiakos,

K. M. Ymaxkos).

HUADPPOBBIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETUUMHTEPHET
1 http://nsportal.ru - conmanbHas ceth pabOTHUKOB 0Opa30BaHMSL.2

http://markx.narod.ru/pic/ - ¢usuka B mkose.


http://nsportal.ru/
http://markx.narod.ru/pic/

3 http://festival.1september.ru/articles/ - pecTuBans negarornueckux uaei

«OTKpBITBIN YPOK».
http://www.fizika.ru/ - caiit auist yaureneit pusuku u ux yuenukon.5 http://www.physics.ru/
- MaTepualIsl 1o (HU3HKE.

6 www . ege .edu.ru - unopmanronsslii mopran EI'D.

7 http :// school - collection . edu . ru / - exunas xomnexuus LIOPos


http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/
http://www.physics.ru/
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