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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero oOpazoBaHUs
pa3zpaboTaHa Ha OCHOBE IOJIOXKEHUH M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOi paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIMHU IpenojaBaHusl y4eOHOro
npenvera «@u3uka» B 00pa3oBaTENbHBIX  opraHm3anusax —Poccwuiickoii  Denepamum,
pean3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Conepxanue mporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu o0ydeHuu ux ¢GuznKe Ha OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYeHHs, a TAKKE YUYUTHIBACT HEOOXOAMMOCTb PEaH3allMd MEXKIIPEIMETHBIX
CBs3el (PU3MKU C EeCTeCTBEHHO-HAyYHBIMU Yy4eOHBIMU MpenMeTramu. B Heil ompenensitorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHETo OO0IIero odpa3oBaHus, MJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (DU3MKU: JIMYHOCTHBIC, MeETalpelIMEeTHBIC, IMpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYACT:

® [UIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (GU3MKU Ha 0a30BOM YpOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cozaepxanue yueOHoro npeamera «dusnkay mo rogaM oOydeHusl.

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKIIJ B CUCTEMY 3HAHUN 00 OKpYXaroIleM MHpE.
HIkonbHBIA Kypc (HU3UKH — CHCTEMOOOPA3yIOUIMA Ui E€CTeCTBEHHO-HAYYHBIX Y4EOHBIX
MIPEIMETOB, MOCKOJIbKY (PHU3UUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOILIECCOB U SBICHUH, N3y4aeMbIX
XUMHEH, Ouonoruer, pusmueckorr reorpadueir u actpoHomuei. Vcnoiap30BaHHE W aKTUBHOE
NpUMEHEeHHe (PU3NYECKUX 3HAHUU ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOSHHS KOCMOCA, IIOJyYEHHS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Jpyrux. U3ydenune Gpu3nki BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
NPUMEHSATh HayYHbIH METO]I TO3HAHUS MPH BBITIOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHoBy kypca ¢hu3uku 1ist ypoBHS CpeHEero 001iero o0pa3oBaHUs MOJIOXKEH PsJl UJICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHILUIIBI €0 IOCTPOEHUS.

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

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEl MaTepuall Kypca (PU3UKH 00beAMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kkypce sBisercs (GOpMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanoyaraeT UCMoJb30BaHUE T'yMaHUTapHOTO
noTeHuuanta (U3N4ecKoi HayKu, OCMBICIICHHE CBA3HM Pa3BUTUS (PU3UKU C pa3BUTHEM OOILECTBA,
a TaKk’Ke ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKMMHU IpoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakoOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX M TEXHOJOTUYECKUX NPUII0KEHNI N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes osxonocusayuu peannsyercs IOCPEACTBOM BBEACHMS 3JIEMEHTOB COZAEpKaHMUS,
MNOCBALIEHHBIX 3KOJIOIMYECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CY>KIAeHHsI Mpo0IeM palliOHAILHOTO MPUPOIOTIOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpeIHEro ooiiero odpazoBaHUs
ABIISIOTCS (U3MUecKkue Teopuu ((HOpMHUpPOBaHHME MPEACTABICHUNA O CTPYKType HOCTPOCHUS
¢buznyeckoil Teopuu, poiu (GyHIAMEHTAJIbHBIX 3aKOHOB M MPUHLHUIIOB B COBPEMEHHBIX



NPEICTAaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTH TEOPHM, IJIi ONMUCAHHS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeITENFHOCTHBIN MOX0/] B Kypce (DM3MKU pealin3yeTcs MPEexXIe BCETo 3a CUéT
OpraHMu3aIy IKCIEPUMEHTAIbHON NEesATeNIbHOCTH o0yvatomuxcs. [[ias 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
1a00paTOPHBIX pabOT, KOTOpPhIE B mporpamMme 1o (usuke oOBEAMHEHBI B OONIUMH CIHCOK
YUYEHHUYECKUX MPAKTUYECKUX paldoT. BrlaeneHne B ykazaHHOM IepeyHe J1abopaTopHBIX PadorT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAaHUSA U OCHAlIeHUs KabuHeTa ¢usuku. [Ipu sTOM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
Bonbiioe BHUMaHUE yAeNsSeTCs PELICHUIO pacu€THBIX U KadeCTBEHHBIX 3az1ad. [Ipu saTom
JUTSL PAaCYETHBIX 3a]]a4 IMPUOPUTETOM SIBJISIOTCS 3a/1a4Ml € SBHO 33JaHHOM (PU3MUECKON MOJEIBIO,
MO3BOJIAIOIIME MPUMEHATh W3YUYEHHBIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOro pasjeia
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesoB. [ KaueCTBEHHBIX 3a/1a4 IPHUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >KU3HH, TpeOyrolue BbiOOpa (GHU3MYECKOW MOJENH ANl CUTYyallMH MPaKTHKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOTo mporecca 0a30BBI YpOBEHb Kypca (U3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs TOJMKEH M3y4aThCsl B YCIOBHSX MPEAMETHOro KabuHeTa (DM3MKU WK B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
bu3HUKH TOIKHO OBITH HEOOXOMMOE JTA00paTOPHOE 00OPYAOBAHKE IS BHIIOTHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKHUX TPAKTUYECKUX pPadOT M JIEMOHCTPAIIMOHHOE
o0opyoBaHue.
JleMoHCTpaliioOHHOE 000py/I0BaHUE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIBHON OCTaTOYHOCTU M 00ECHeurBaeT MOCTAHOBKY MEPEUYHCIECHHBIX B IpOrpamme Io
(¢u3MKe KIIOYEBBIX JIEMOHCTpAlMil s HUCCIEAOBAHUS M3y4YaeMbIX SIBJICHUI M IPOLIECCOB,
HMIUPHYECKUX U PYHAaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHUH.
JlaboparopHoe 000OpyaOBaHUE ISl YUEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOecreyrBaeTcs B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTBHI J1aOOpPaTOpHOro OOOPYIOBaHUS AOJKHBI OBITH
IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX M IIU(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUC IIU(PPOBBIX JTAOOPATOPHIA.
OCHOBHBIMU 1IENISIMH U3Y4EHUS GU3UKU B 001IEM 00pa30BaHUU SBISIFOTCSA:
e (QopmupoBaHuE HHTEpeca U CTPEMJICHHS OO0y4aromMXcsi K HayyHOMY M3YyUEHUIO
IPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

® Dpa3BUTHE TMPEJCTaBICHUH O HAay4yHOM METOAE TMO3HaHUs |  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOIINM SIBICHUSIM;

e (QopmHupoBaHME HAYYHOI'O MUPOBO33PEHUS KaK pe3yJbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (QopmupoBaHue yMeHUN OOBSACHATH SIBJICHUS C UCIOJIb30BAHNEM (DHM3HUECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTeJIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O pOJIM (U3UKHU ISl PA3BUTHUS JAPYIHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTH.

Jloctmxenne 3TUX Iiesiell oOecriedrBaeTcsl pelieHHeM CIeAYIOUMX 3aJad B Ipoliecce
U3y4eHHs Kypca GU3MKU Ha YPOBHE CpeHero o01iero o0pa3oBaHus:



e mpuoOpeTeHne CHCTEMBbl 3HaHUI 00 O0IUX (PU3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHsSIX, BKJIIOYAsi MEXAHUKY, MOJIEKYJISIPHYIO (PU3HUKY, SJIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

e (opMupoBaHME YMEHMHA MNPUMEHATh TEOPETUYECKHE 3HaHMs M OOBSICHEHUS
(Gu3nyecKkux SBIEHUM B MNpUpOAe M IS NPUHATUS HIPAKTUYECKUX PpEHIeHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOGHHME CIIOCOOOB pEIICHUs pa3IM4YHbIX 33Jad C SABHO 3aJaHHON (u3nyecKoin
MOJIENIBIO, 3aJay, IOJPa3yMEBAIOLIUX CAMOCTOATENbHOE CO3JaHMe (PU3HUYECKON
MOJIEINY, aIEKBATHON YCIIOBHSM 3a]1a4H;

e [IOHMMaHHE (PU3MUECKUX OCHOB U IPUHIMUIIOB JCHCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX ITPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO Cpeay;

e OBJIQJICHWE METOJAaMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUYECKHUX
OKCIEPUMEHTOB, aHalW3a ©  HUHTEepHpeTandd  HHpOpManuH,  ONpeneIeHus
JIOCTOBEPHOCTH IOJYYEHHOT'O Pe3ysbTara;

® CO3/1aHUE YCIIOBHUH JJISl Pa3BUTHs YMEHUI MPOEKTHO-UCCIIEAOBATEIBCKOM, TBOPUECKON
NeSITeTTHHOCTH.

Ha usyuenue ¢usuku (0a30BbIil ypoBEHb) Ha YpPOBHE CpelHEro oOIIero odpazoBaHUs
orBojuTcs 136 yacos: B 10 kitacce — 68 yacoB (2 yaca B Hezemno), B 11 kiacce — 68 vacoB (2
gaca B HEJICITIO).

[Tpennaraemslii B mporpamme 1o (Gu3mnke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBJISICTCS PEKOMEHIOBAaHHBIM, YYHMTEJb JI€laeT BbIOOp IMpOBeAEHUs 1a0opaTOpHbIX paldoT U
OTIBITOB C YUETOM MHINBUAYAILHBIX OCOOCHHOCTEH 00yYarOIINXCAL.



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
®dusnka — Hayka O npupojne. Hayunbie MeToabl MO3HAHUS OKpyXkaromero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBICHUN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.
Pors m mecto ¢u3ukm B (GoOpMHUpPOBAHMM COBPEMEHHOM HAyYHOW KapTHHBI MHpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.
Jlemoncmpayuu

Amnasiorossle 1 HU(PPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATYNKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCHTEIBHOCTh MEXaHW4YecKoro aBmxeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpeIHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHU u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCHMOCTH
KOOPAUHAT, CKOPOCTH, YCKOPEHHUSI, IyTH U NIEPEMEILICHUS MATEPUAIIBHON TOUYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO MaieHus.

KpuBonunerinoe nBuxeHue. J[[BH>keHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM IO MOZYJI0 CKOPOCTBIO. YTJIOBash CKOPOCTb, JIMHEWHas cKopocTh. llepuon u
gactoTa oOpamieHus. [leHTpocTpeMUTENsHOE YCKOPEHHE.

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

Llemoncmpayuu

Mogenb cucTeMbl OTCUETA, MILTIOCTPAls KHHEMAaTHYECKUX XapaKTEPUCTUK ABUKECHUS.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tamenue Ten B BO3AYyXE U B pa3peKEHHOM MPOCTPAHCTBE.

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

N3mepenne yckopeHus CBOOOIHOTO TMaICHHUS.

Hanpasnenue ckopocTy npy IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

N3yuenne HepaBHOMEPHOTO ABUKEHUS € LIEJIBIO ONPEAECICHUS MTHOBEHHOM CKOPOCTH.

UccnenoBanue  COOTHOUIEHUS ~ MEXAY  NOYTSIMH, NOPOWIEHHBIMHM  TEIOM  3a
[IOCJIEOBATEIbHBIE PAaBHBIE NPOMEXYTKH BPEMEHHU IPU PABHOYCKOPEHHOM JIBUKEHUU 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 cynepno3unuu cuidl. Bropoit 3akoH HerooTona st
MaTepUaIbHON TOUKHU. TpeTui 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.

3akoH BceMupHoTo TsroreHus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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



Tpenune. Buabl Tpenus (1okosi, CKoyibxeHHs, kadeHus). Cuia tperus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXEHHUS U cuia TpeHus nokos. Koaouiment tpenus. Cuna conpoTUBIEeHUS
NP ABUKCHUH TeJla B KUJKOCTH WIH rase.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MoOMEHT cubl OTHOCUTENBHO OcCH BpaimieHus. [lmedo cuibl. YciioBus paBHOBECHS
TBEPJIOTO TENA.

TexHuueckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKY, JIBUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT AeQOpMaIium.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABEME U MaICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus TBEPAOTro Tesa. Buibl paBHOBECUSI.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa IO HaKJIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3SHUKAIOMIMX B MPYXHUHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TEJla, UMEIOIIETO OCh BPAICHUS.

Tema 3. 3akonwl coOXpanenus 6 MexaHuke

Nmmynbsc MatepuanbHOM TOUKH (Teja), CUCTEMbl MaTePUAIBHBIX TOUYEK. MIMIylbe cuitbl 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJibca. PeakTUBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTH CHUJIBL.

Kunernyeckasi sHepruss MatepuanbHOH TOYKU. Teopema 00 WM3MEHEHUU KHHETUYECKOM
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanpHas sHepTUs ypyro aeGopMuUpoOBaHHON MPYKUHBL.
[ToTeHnmanpHast YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanbHbBle M HEMOTEHIMANbHBIE CUJIbL. CBSI3b pabOTHl HEMOTEHIMATBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUSI MEXaHUYECKOM YHEPTHUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpOMCTBAa M NPAKTUYECKOE NMPUMEHEHME: BOJAOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexon mOoTeHIIMATBHON YPHEPTHH B KHHETUUYECKYIO M 00paTHO.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3ydyeHne aOCOMIOTHO HEYNMPYroro yaapa ¢ TMOMOINBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W pabOTHl CUJIBI C U3MEHEHHEM MEXaHWYEeCKOW JSHEpruu Teia Ha
MpUMeEpPE PaACTHKEHUS PE3MHOBOTO JKT'yTa.

Paspnen 3. MoaekyasipHast pu3uka 1 TepMOAUHAMHMKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOL Meopul
OCHOBHBIE MOJIOKEHUS MOHCKYHHpHO-KI/IHeTHLIeCKOfI TEOpPHU U UX OINBITHOC 000CHOBaHHE.
BpoynoBckoe gaBwxkenue. Juddysus. Xapaktep [IBHKEHHS M B3aUMOJAEHCTBHS YaCTHIL
BemecTBa. Mojenu CTpOEHHUS Ta30B, >KHAKOCTEHM M TBEPABIX Tel U OOBSICHEHHE CBOMCTB



BELIECTBA HAa OCHOBE 3TUX Mojened. Macca u pasMmepsl Mosekyn. KomuuecTBo BeliecTsa.
[TocrosinHast ABorazpo.

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

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUHU
uaealbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOW »HEepPruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkanma temneparyp KensBuHa. ['a30Bble  3aKOHBI.
VpaBuenne MenneneeBa—Knaneipona. 3akon Jlanprona. M3omporecchl B UcaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHre U30IMPOLIECCOB: N30TepMa,
u30Xxopa, uzodapa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnbiThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBHYKEHHUSI.

Mognens onbiTa lllTepHa.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCYy/a.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATIBHOTO ra3a, U30MpPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE HM3MEpeHUil 00b&éMa
KOMHATBI, IABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETpaMU COCTOSIHUS PA3pPEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl e€ n3meHeHus. KonndyectBo TernoTel U paboTa. BHyTpeHHsIsl SHEprus 0JHOATOMHOTO
UJeaNbHOro raza. Buasl Teruionepenadn: TEIONPOBOAHOCTh, KOHBEKIUS, U3Iy4eHUE. Y IeJIbHas
TEIJI0EMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[Tonsitue o0 anmabatHoMm mnpouecce. IlepBbiii 3axkoH TepMoauHamuku. [IpumeHeHue
NEepBOTo 3aKOHA TEPMOJMHAMUKHU K H3ompoleccaM. ['padudeckas naTepnperanus paboThl rasa.

BTopoii 3akon TepmoanHamMuku. HeobpaTuMOCTh IPO1IECCOB B MIPUPO/IE.

Tennoble MamuHbl. [IpuHIUIB! 1eHcTBUS TEMIOBBIX MaluH. [IpeobpazoBanus sHEPIUn B
TeIuIoBbIX MamnHax. Koagduuuent nonesnoro aeiictsus terioBoil Mamuubl. Hukin Kaphao u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEeMbl TEIIO3HEPTEeTUKH.

TexHuueckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpeHHEH HSHEpPIUM Tejla MPU COBEPIIEHUH pPaOOThI: BBUIET HMPOOKH M3
OyTBUIKM TOJ AEMCTBHEM C)KaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATYHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpALs).

W3meHeHne BHYTpeHHEH aHepruu (TeMrepaTypsl) Tela Npu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3LYLIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CrOpaHusl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoonvl

[TapooOpa3oBanne wu KoHAeHcamus. Vcmapenume u  kumeHue. AOCOTIOTHAS |
OTHOCHTEJIbHAS BIIAXKHOCTb BO3AyXa. HackleHHbI nap. YaenpHas TeIoTa napooopa3oBaHuUs.
3aBUCHUMOCTb TEMIIEpATyphl KUIIEHUS OT JaBJICHHUS.



Teépnoe Teno. Kpucrannnueckue u amopdHsbie Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkue kpuctamibl. CoBpeMeHHBbIE Martepuanbl. [lnaBneHne W Kpuctaiuzauus. YaeabHas
TeruoTa riasieHus. Cyonumarus.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpolcTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICHXPOMETD,
KAJIOPUMETpP, TEXHOJOTMHU IOJIYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMAaTEpHaJIOB, © HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npy NoHWKEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U IJIaBICHUS KPUCTAITMYECKOTO BEIECTRA.

JleMoHCTpanys KpUCTauIoB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3MepeHne OTHOCUTEIbHON BIaKHOCTH BO3]IyXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

Onextpuzauusi Ten. OJNEeKTpUyecKud 3apsan. JlBa Buga AJIEKTPUYECKUX 3apsioB.
[IpoBOIHUKY, TUBTEKTPUKH U MTOJTYINPOBOJIHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiicteue 3apsimoB.  3akoH  Kynona. TodeuHblii  snekTpuyeckuid — 3apsia.
Onektpuueckoe mnojae. HampsxéHHocTh saexkTpuyeckoro mnois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX IoJIeH. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUUECKOI0 MOJIS.

PabGora cun oanekrpocratmyeckoro mods. Ilorenuman. Pa3HOCTh NOTEHIMANOB.
[TpOBOAHMKY U TUAJIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJie. J{uaaeKTpuueckas NpOHULAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DnIeKTpoEMKOCTh IUIOCKOIO KOHJAEHCATOpa. ODHEprus
3apsKEHHOT0 KOHJEHCATOoPa.

TexHuueckue yCTpoMCTBA M MPAKTUUECKOE NPUMEHEHHUE: 3IJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpPUOOpPOB, KOHJIEHCATOP, KOMUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLIUI JCHCTBUS DJIEKTPOMETPA.

BzaunmopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DneKTpocTaTUIeCcKast 3allnTa.

JINdIeKTPUKHY B AJIEKTPOCTaTUYECKOM I10JIE.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAAY  IUIACTHH,
PAacCTOSHUSA MEXAY HUMH U JUDJIEKTPUUECKON IPOHUI[AEMOCTH.

OHeprus 3apsHKEHHOT0 KOHIEHCATopPa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3mepenue 21eKTpOEMKOCTH KOHIEHCATOpa.

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

ONEKTPUYECKUH TOK. YCJIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOrO TOKA. MICTOUHMKM TOKa.
Cuna toka. [TocTOsSsHHBII TOK.

Hanpsokenne. 3akon Oma 17151 ydacTka LIETIH.

DneKTpuueckoe COTIPOTUBIICHUE. VY nenbHoe COIPOTHBIICHUE BElIEeCTBA.
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COEIMHEHNE TIPOBOIHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOMHOCT 3IEKTPUIECKOTO TOKA.

DNEeKTpOABUKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJIHOM (3aMKHYTOM) anekTpruyeckoil nenu. KopoTkoe 3amMblkaHue.



DNeKTpOHHask IPOBOAMMOCTD TBEPABIX METAJIIOB. 3aBUCUMOCTb COITPOTUBIIEHUS] METAJIOB
oT Temneparypsl. CBEpXIIPOBOIUMOCTb.

DneKkTpuueckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MPUMECHas MPOBOJUMOCTb IOJYIPOBOIHHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHHUKOBEIE TPHOOPHI.

ONeKTpUYecKUii TOK B pacTBOpax M paciiaBaxX 3JEKTPOJUTOB. DJIEKTPOIUTHYECKAs
U CCOIMAIUs. DIEKTPOIIU3.

DJIeKTpUYECKH TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MonHus.
IIna3zma.

TexHuueckue ycTpoHCTBa M INPAKTUYECKOE IPUMEHEHHE: aMIepMeTp, BOJIBTMETP,
peocTar, HCTOYHMKH TOKa, 3JEKTpOHArpeBaTelbHbIe MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIC
npuOOpsl, TEPMOMETP CONPOTHUBICHUS, BaKyyMHBIH AMOJ, TEPMHUCTOPBI U (POTOPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIN TMOJ1, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTh CONPOTHUBICHHSI LMWIMHIAPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMemaHHOe COeJMHEHUE POBOIHUKOB.

IIpsiMoe m3MepeHue 3IEKTPOABMKYLIEH cHilbl. KOpOTKOE 3amMblKaHME TabBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 37EKTPOIUTOB.

M ckpoBo# paspsa v IPOBOAMMOCTD BO3AyXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHne cMeIaHHOI0 COeIMHEHHs PE3UCTOPOB.

W3mepeHne  aJIEKTPOABMIKYILEH CHUJIbl  MCTOYHMKA TOKA U €ro  BHYTPEHHEro
COIIPOTHUBIICHUS.

HabGmonenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06a3zoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOrMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnusie nousimus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHHMe CUCTEMbl YpaBHEHMM, JMHeWHas QyHKuus, napadoia,
runepoosia, ux rpaguKu ¥ CBOMCTBA, TPUTOHOMETpUYEeCKHe (PYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO, BEKTOPbl M MX MPOEKIMH Ha OCHU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonocus: MexaHnueckoe IBUKEHHE B )KMBOW IMpupoae, 1ud¢ys3us, ocMocC, TEMI000MeEH
KUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DIEKTPUUECKHE SBJICHUS B
YKUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPIBIX TeJ, KUIAKOCTEW U Ta30B, 3JIEKTPUUYECKHE
CBOICTBAa METAJIOB, 2JIEKTPOJIUTHYECKAs JUCCOLMALNS, TaIbBAaHUKA.

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

Texnonoeus: npeoOpa3oBaHue JABMKEHUI C UCTIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHMKE, TMOJIIUITHUKH, HCIIOJIb30BAHME 3aKOHA COXpaHEHUs UMITyJbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE



HAaHOMATEepHaloB, M  HAHOTEXHOJOIMH,  D3JEKTPOCTaTHUYECKas  3alluTa,  3a3eMJICHUE
ANEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, dJIEKTpOHArpeBaTesIbHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTHBAHUKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3aMMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJeE.
Bekrop MaruuTHOM MHAYKIUU. [[pUHIUIT Cynieprio3uIMU MarHUTHBIX ToJei. JIMHUM MarHUTHOU
uHayknud. KapTtuna aimHui MarHUTHOM MHIYKLIUU T1OJISl TOCTOSIHHBIX MarHUTOB.

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

Cuita Amriepa, €€ MOJlyJib U HallpaBJICHHE.

Cuna JlopeHuma, €€ MOIynb W HampaBlieHHE. J[BMKEHHE 3apsiKEHHOW 4YacTUIlbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHue HNEeKTpOMAarHUTHOM MHAYKUMHU. [lOTOK BekTOpa MarHUTHOM WHIYKLHUH.
DIEKTPOABMKYIIAS CUJIA UHAYKIIUU. 3aKOH JIEKTpOMarHuTHo unaykuuu dapazes.

BuxpeBoe siekTpuueckoe Mose. DNEeKTPOJBMXKYIIas Cuia HHAYKIMU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBIICHHE CAMOUHIYKIIMH. DJIEKTPOIBUKYINAS CUJIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO TOJIs1 KaTYLIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBAa M NPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIIb, YCKOPHUTEIIN 3JIEMEHTAPHBIX YACTUII, UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM TOJIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumopeiicTBue ABYX MPOBOJIHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBneHre AMeKTPOMArHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD DJICKTPOIABUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHUS MarHUTHOTO
MOTOKa.

SIBrieHME CAaMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3yuenne MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Pa3nen 5. Kose6anust 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHummusle Koa1eo0anus
Konebarenpnast cucrtema. CB0OOOMHBIE MeXaHWYeCKHWe Konebanusa. [apmMoHHUeckue
konebanus. Ilepwon, dacrora, ammoutyga u (asa konebanuil. [IpyXMHHBII MasTHUK.
Marematuueckuil MasTHUK. YpaBHEHHME TapMOHMUYECKUX Kojebanuid. [IpeBpaienue sHeprum
IIPY TAPMOHUYECKHUX KOIeOaHUSX.



Konebarenbublii koHTYp. CBOOOIHBIE 3IIEKTPOMArHUTHBIE KOJEOAHUS B UACATHHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUS MEXKIYy MEXaHWYeCKUMH U  DIEKTPOMAarHUTHBIMU
kosebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHS PHEPrUM B HJICATLHOM KoJeOaTeTbHOM
KOHTYpE.

[IpencraBiaenue o 3aTyxammuX KojeOaHUIX. BbIHYXIeHHbIE MEXaHHMYECKHE KOJIeOaHus.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

ITepemenHbIil TOK. CUHYCOMIAIbHBIA NIEPEMEHHBIM TOK. MOIHOCTh [EPEMEHHOIO TOKA.
AMITITUTYIHOE U IEUCTBYIOIIEe 3HAUEHUE CUIIbI TOKA U HAIPSKEHHUSI.

Tpancdopmarop. [IpomsBoacTBo, mepegaya W NOTPEOJIICHUE 3IEKTPUUECKOW HIHEPTHUU.
DKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AyeKTposHepruu. KymnbTypa HCHONIb30BaHUS
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HU.

TexHuuyeckue yCTpoOilCTBA M MPAKTHUECKOE MPUMEHEHHE: JJIEKTPUYECKUIl 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiad.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB Koyie0aTeIbHOM CUCTEMBI (IPYKUHHBIN WM MaTEMaTHYECKUN
MasITHHK).

HaGuroieHne 3aryxaromux KojJeOaHu.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOIeOaHUI.

HabGmonenue pezonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuumorpaMmsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
3IEKTPOMArHUTHBIX KOJeOaHHi.

Pe3onanc npu nociieoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KaTYIIKU WHAYKTHUBHOCTH U
KOHJICHCATOPA.

Mopenb IMHUY 3JIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCMMOCTHY NIEPUOA MAJIBIX KOJieOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Tpy3a.

HccnenoBanue MepeMEHHOIO TOKa B ILENM U3 IOCJIEJOBATEIbHO COEAMHEHHBIX
KOHJCHCATOpa, KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHnueckue BOJIHBI, yCI0BHs pactpocTpadenus. [lepuon. CkopocTs pacpocTpaHeHus
u januHa BosHBL. Ilomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3IIy4EHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3amMmHas
opueHranus BekTopoB E, B, V B snexrpomarautHON BOjHE. CBOMCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpaK€HHE, IMpeJoMJIeHHe, Moyspu3anus, audpakuus, uHrepdepenuus. CKopocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMEeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHIMIIBI paguOCBA3U U TeNEBUACHUA. Pagronokanus.

DONEeKTpOMarHUTHOE 3arpsi3HEHNE OKPYKAroIIel Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yIbTpPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paJuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUYHUK 3BYKa.

HabmoneHue oTpaxkeHus U MPeIOMICHUS MEXaHUYECKUX BOJIH.

Habmoienue nntepdepeHny u AMPpakiuid MEXaHM4eCKUX BOJIH.



3BYKOBO pe30HaHC.

HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH M YacTOTOM
KOJICOAHUH.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, MpPEIOMIICHHE,
noJsipu3anus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsimonnHeitHoe pacnipocTpaHEeHUE CBETa B OJHOPOIHOM cpelie.
JIyud cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHWe H300paKEHUH B IIIIOCKOM
3epKaje.

[Ipenomnenue cBera. 3akOHBI MpeEIOMIIEHHUS CBeTa. AOCOJIOTHBIM IMOKa3aresb
npenomiieHusi. [lomHoe BHyTpeHHee oTpakeHue. [IpeaenbHbll yroia MOIHOTO BHYTPEHHETO
OTpPaKEHUS.

Hucniepcus cera. CrioxkHBIN cocTaB Oemmoro ceta. LIBer.

Cobuparomue M paccewBaromue JUH3bL. ToHKas nuH3a. DOKYCHOE pPACCTOSHUE U
onTHYEeCKas cuiia TOHKOHM JIMH3bL. [locTpoeHne n3o0paxeHuii B cOOMparoUX U PacCeUBaIOIIUX
nuH3ax. QopMyIia TOHKOW JIMH3BIL. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

BonnoBas onrtuka. Wurepdepenuus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CUH(]A3ZHBIX
KOTE€PEHTHBIX UICTOYHUKOB.

Hudpakmus cBera. [udpakuuonnas pemérka. YcioBue HAOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH TaJICHU MOHOXPOMATHYECKOTO CBEeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonspu3zanus cBeTa.

TexHu4yeckue yCTpOMCTBA M NPAKTUUYECKOE MPUMEHEHWEe: OYKM, Jyma, (QoToarrmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTUKa, JU(paKIMOHHAS
peméTKa, MOISAPOUI.

Jlemoncmpayuu

[IpsiMmonuHEITHOE pacHpOCTpaHEHHE, OTPaKEHUE M IperomiieHne cBeta. Onruueckue
npUOOPBHI.

ITonHOE BHyTpeHHEE OTpakeHue. MoJieiab CBETOBOAA.

HccnenoBanue CBONCTB N300pakKeHUI B THH3aX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

Habmronenue nntepdepeHnnn cera.

Habmonenue nudpakiuu cBera.

Habmronenue nucnepcun cBera.

[Tomydyenue cekTpa ¢ MOMOIIBIO PU3MBL.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenne nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamopvie pabomuol

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Hab6nronenue aucnepcun cBera.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHH OTHOCHUTEILHOCTH
['paHuibl TPUMEHUMOCTH KJIacCHUYECKOW MeXaHuku. IlocTynaTel cnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: WHBAPUAHTHOCTH MOXYJISI CKOPOCTHM CBe€Ta B BaKyyme, MPUHIUII
OTHOCHUTEJIbHOCTH DUHINITEIHA.
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlleHNE JJIUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MacChI C PHEPTUEH U UMITYJILCOM PEISITUBHCTCKOMN YaCTUIIBI. DHEPTHS TTOKOSI.



Pazgen 7. KBantoBas ¢pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lranka cBs3u sHEPruM POTOHA C €r0 YACTOTONH. DHEPTUS U UMITYIIbC
doroHa.
OtkpeiTue u wucciaenaoBanne (orodadpdekra. Omnbitet A. I'. CromeroBa. 3aKoHBI
doroaddekra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» Gorosdpdexra.
JaBnenue cBera. OnbiTel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue yCTpoiiCTBA M NpakTHUECKOe NpUMEHeHHe: (PoTodnaemeHT, (OTOAATUUK,
CoJTHEYHas OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®oTo3ddeKT Ha YCTAHOBKE C IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopna mo paccesHuto o -dactui. Ilnanerapnas
mogens atoMa. Iloctymarel bopa. 3nyuenne u mornomeHnue GOTOHOB IPU MEPEXojae aToMa ¢
OJIHOTO YypOBHS »HEpruu Ha Jpyroil. Buasl cnextpoB. CHekTp YpOBHEHl 3SHEpruu aroma
BOZIOpPOAA.
Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOM Ayaan3M.
CroHTaHHOE U BBIHYKJIEHHOE U3JIyuYEHUE.
TexHuueckue yCTpOCTBA W NPAKTUYECKOE NPUMEHEHHUE: CIEKTpPajbHbI aHaIu3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
OrnpezenieHne JIMHBI BOJIHBI Jlazepa.
Habumronenne nuHelyaThIX ClIEKTPOB U3IIYUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol
HaGnronenue nuHeyaToro crekrTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CIOXKHOCTH CTpOEHHS  sA1pa. OtkpseiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paaAuoaKTUBHOIO U3IIy4EHHUS.
CsoiicTBa anb(da-, 6eTa-, raMma-u3IydeHus. BrusHue paguoakTHBHOCTH HA KUBbIE OpraHU3MBI.
OtkpeiTHe TpoTOHa W HeiTpoHa. Hyknonnas monens siapa IeiizenOepra—lBaHeHKko.
3apsn siapa. MaccoBoe unciio siapa. M30tonsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydeHue. 3aKoH
PaAMOAKTUBHOIO pacnaja.
OHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT macchl spa.
Snepusle peakuuu. [lenenue u CUHTES AIEP.
SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEepCHEKTUBBI  SAAEPHOI
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKHU.
OneMeHTapHble YacTulbl. OTKPBITHE TO3UTPOHA.
MeTo/1bI HAONIOICHUS U PETUCTPAIIUH dJIEMEHTAPHBIX YaCTHII.
dyHIaMEeHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.
TexHuueckue ycTponCTBa M NPAKTHUECKOE NMPUMEHEHHE: 03UMETpP, Kamepa BuibcoHa,
AJIEPHBIN peakTop, aTOMHass boMOa.
Jlemoncmpayuu
Cu€TurK MOHU3HPYIOLIUX YACTHII.



Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (oTorpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH

Oranbel pa3BuTuUs acTpoHoMuu. llpukiagHoe ¥ MHPOBO33PEHUECKOE 3HAUYEHME
ACTPOHOMHH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, MJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneunas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIC XapaKTEPUCTUKHU. JlMarpaMMa «CHEKTPaJbHBIM KJIACC — CBETHUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ IJIaBHOU
IoCIeA0BaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoOBpeMEHHBIE MPEACTABICHUSA O
IIPOUCXOXKAECHNUHU U 3BotoLuu CoslHLA U 3BE3]1. DTalnbl XKU3HU 3BE3 L.

Muineunsbiii [1yts — Hamia I'anaktuka. [lonoxkenne u aukenne Connua B ['anaktuke. Tumnbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHbIE ABIPHI B sIpax TaJaKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa0O6ma. PaszOeranme ramaktuk. Teopus
Bonbioro B3psiBa. PenukToBoe u3inydeHue.

MacmtabHas ctpykrypa Beenennoii. MertaranakTuka.

Hepeménnsie npodaemMbl aCTpOHOMHUH.

Yyenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEIeNICHUs MOJI0KEHHsI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro noiymapus u sipkue 3BE3/1bl.

Habmronenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHMHM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
THYECKOH cdepax OesATETbHOCTH YeNOoBEeKa, poiib M MecTo (U3WKH M acCTPOHOMHH B
COBPEMEHHOM HayyHOW KapTHHE MHpa, pojib (HU3UYECKOM Teopun B (HOPMUPOBAHUU
IpeCTaBICHUN 0 (PU3MUYECKON KapTHHE MHUPA, MECTO (PM3UIECKOI KapTHHBI MUpa B 00IIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NPEACTABIECHUN O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcst ¢ y4ETOM
COJIep)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHME, Hay4HbIM (akt, rumores3a, (uznyeckas BeIMUMHA, 3aKOH, TEOpHs, HaOIIOAEHUE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbI M HX
IPOEKIMM Ha OCH KOOPJAMHAT, CIOKEHHE BEKTOPOB, NMPOU3BOAHBIE JEMEHTapHBIX (DYyHKIIMIA,
MPU3HAKU TI0JI00MS TPEYTOIbHUKOB, OIPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: snexrpuyeckue SBIEHUS B JKUBOM mHpupoje, KojeOaTenbHbIE IBM)KEHUS B
KUBOW MpPUPOJE, ONTHUYECKHE SBJICHHS B >KUBOM mIpupoje, ACHCTBUE pagualiil Ha KHUBBIE
OpraHU3MBlI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYN, KpUCTaJNIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyH, (poTochEMKA 3eMHOM
MOBEPXHOCTH, MPEJCKA3aHNE 3€MIIETPSACEHUM.

Texnonozus: TUHUU DIEKTpOIEpeiad, T€HEPATOp MEPEMEHHOT0 TOKa, 3JIEKTPOBUTATEb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TEJNEeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHAsl OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yuebHOro mpeamera «®dusnka» Ha ypoOBHE CpeaHEro oOmiero oOpa3oBaHUS
(0a30BBIf  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHDKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
MCTAIIPEAMCTHBIX U MMPCAMCETHBIX O6p3,30BaTeJIBHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3ysIbTaThl OCBOCHMs ydeOHoro mpeamera «PuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULMUEH JMYHOCTH, CHCTEMOM ILICHHOCTHBIX OPHMEHTalUi, ITO3UTUBHBIX BHYTPCHHMX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAMLMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paclIupeHUe KU3HEHHOTO OIBITA U OIBITA ACATEIBHOCTH B IIPOLIECCE PEATU3ALUUA OCHOBHBIX
HaIpPaBJICHUN BOCIIUTATENIBHOMN 1E€ATEIbHOCTH, B TOM YHUCJIE B YACTH!

1) rpa:xknaHCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM IMO3ULMU  OO0YyYaroIlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

INPUHITHE TPAJUIUOHHBIX OOIIEYEIOBEYECKUX TI'YMAaHUCTHUYECKMX M JEMOKPAaTHYECKHX
IIEHHOCTEM;

FOTOBHOCTb BECTH COBMECTHYIO JIE€ATEIbHOCTh B HMHTEpECAaX TIPa)kIaHCKOro OOIIEecCTBa,
y4acTBOBAaTh B CaMOYIPABJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;

YMEHHME B3aUMOJEWCTBOBAaTh C COLMAJIBHBIMM HHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKLIMSAMU 1 Ha3HAUEHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

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

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHHUS, ’TUUECKOT0 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 Oy IyIIero;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUUYECKOE OTHOUIEHHE K MHUPY, BKIIIOUasl 3CTETUKY Hay4HOTO TBOPYECTBA, MPUCYLIETO
¢buznueckoil Hayke;

5) TpynoBoro BocnuTaHus:

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

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

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OpMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYphl, OCO3HAHHME TIJIOOANBHOTO XapakTepa
HKOJIOTHUECKUX MPObIIeM;

IJIJAHUPOBAHUE W OCYIIECTBICHUE JIEWCTBUI B OKPYKAKOIIEW Cpele Ha OCHOBE 3HAHMS
1L[eJIed yCTOMYMBOIO Pa3BUTHUS YEIOBEYECTBA;

pacliupeHHe OIbITa JEATEIbHOCTH HKOJIOIMYECKON HampaBlI€HHOCTH Ha OCHOBE
UMEIoIUXcs 3HaHU 1o (usuke;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:



c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA (HU3NUECKOI HAYKU;

OCO3HAHME IICHHOCTU HAyYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOIECCE U3YUEHUS (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M UCCIIEI0BATENbCKYIO JIEATEIbHOCTh MHAUBUIyaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3zoBble Jlornyeckue 1ecTBUA:

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

ONpENENATh UEIH AESITEIIbHOCTH, 3a1aBATh ITAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3palaThIBaTh IUIAH pELIeHHs TPOOJIEMbI C YUETOM aHAJIM3a UMEIOUINXCS MaTepUaAIbHbBIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEIAM,
OIICHUBATh PUCKHU IMOCIIEACTBUI JACSITEILHOCTH;

KOOPJAMHHUPOBATh M BBIIOJIHATH pPabOTy B YCJIOBUAX pEATbHOTO, BHUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX MPoOIIeM.

ba3oBble ucciiegoBare/ibCKue AeCTBUSA:

BJIQ/IeTh HAYYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU MOHATUAMHU W MeToAamH (pu3mdeckoi
HAYKU;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEIOBATEIbCKON M MPOEKTHON AESITETbHOCTH B 00JacTu
(GU3HKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTBHIO K CAMOCTOSITEIBHOMY IMOMCKY METOJIOB PEIICHUS 3a]1a4
buznUeCcKOro coaepxKaHus, MPUMEHEHHUIO Pa3IUYHBIX METO/I0B TO3HAHMS,

BIIAJICTh BHUJAMH JACSATEIHHOCTH 1O TOJYYEHHIO HOBOTO 3HAHHUS, €ro HHTEpPIpPETaInH,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYyallUsiX, B TOM YHCIE MpPH
CO3/IJaHUHU Y4EOHBIX MTPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIATh MPUYMHHO-CIIEICTBEHHBIE CBSI3W M AKTyallM3UpOBaTh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOJAUTh apryMEHThl ISl J0Ka3aTeIbCTBA CBOUX YTBEPXKICHUMH,
3a/1aBaTh NapaMETPbl U KPUTEPHUH PELICHUS;

aHAJTM3UPOBATh TMIOJTYYEHHBIE B XOJ€ pEHICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSX;

CTaBUTh U (POPMYyIHUPOBATH COOCTBEHHBIE 3a7aud B OOpa30BATEIBHOM JCSATEIHHOCTU, B
TOM YHUCIIE TIPH U3yYCHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh NEPEHOCUTH 3HaHUS N0 (PU3MKE B MPAKTHUUYECKYIO 001aCTh KU3HEACITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONINE aTbTEPHATHBHBIC PEIICHUS.

Pabora ¢ nnopmanmeii:

BIIAJICTh HABBIKAMU TMOJy4deHUs WHMOpMAIMU (GU3HUECKOTO COACPIKAHUS U3 UCTOUYHHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbBHO OCYHIECTBIATh IOWCK, aHaJlIW3, CHUCTEMATH3alUI0 U
WHTEPIPETAH0 HHOOPMAITUN PA3TUIHBIX BUIOB U (POPM MPEICTABICHHS;

OIICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

WCIIOJIB30BaTh CpPENCTBA HWH()OPMAIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJOTHH B
pEIIeHNH KOTHUTUBHBIX, KOMMYHHKATHBHBIX W OPraHU3alMOHHBIX 3a/lad C COOJIOJCHHEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHNS, TTPABOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHON OE30MMacCHOCTH;



CO3/1aBaTh TEKCThl (DU3UYECKOTO COACP)KAaHUS B pa3IMYHBIX (opmatax ¢ yd&€Tom
Ha3HauYCHWS WHQPOPMAIMK U I1EJICBOM  ayauTOpUM, BHIOWpAas ONTUMAJIbHYIO (opMy
MMpEaACTaBJICHUA U BU3yaJIU3alluH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUS:

OCYILECTBIIAThH OOILEHHE HA YpOKaX (PU3UKU U BO BHEYPOUHO IEATEIBHOCTH;

pacrio3HaBaTh MPEANOCHIIKH KOH(IMKTHBIX CUTYalluid U CMATYATh KOH(IMKTHI;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

IIOHUMAaTh U UCII0JIb30BaTh IPEUMYILECTBA KOMaHIHOW U UHUBHUyaIbHON paboThI;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEH Ka)KJI0T0 4JI€HA KOJUIEKTHBA,

IIPUHUMATh LEIU COBMECTHOM JEATECIBHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUS 1O €€ JOCTHXKEHMIO: COCTaBIAThH IUIAH JEWCTBHUH, PAaclpenciATh pPOJId C Y4ETOM
MHEHHH yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOH paboTHI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIAJA U KaKJIOr0 YYaCTHHKA KOMaH/bl B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATETMYECKOE IIOBEJECHUE B PA3IMUHBIX CHUTyalusX,
IPOSIBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranu3anus:
CaMOCTOSITENIFHO OCYIIECTBIISITh IMMO3HABATEIBHYIO AEATENIBHOCTH B 00JacTH (U3UKUA U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (DOPMYIIMPOBATh COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEIIbHO COCTABJIATH TUIAH PEHICHHUS PAcUETHBIX M KAYSCTBCHHBIX 3a/ad, TUTaH
BBIMIOJTHEHUS] TMPAKTUYECKO paboThl ¢ Y4ETOM UMEIOUIMXCS PECypCcoOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;
JaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM;
pacImpsATh paMKH YIeOHOTO MPEMETa Ha OCHOBE JIMYHBIX TPEIOYTCHHIA,
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHwue;
OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO JPYAUIMH B 00JacTU (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIN U KYIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHATBHBIH HHTEJJIEKT:
JaBaTh OIIEHKY HOBBIM CHUTYalldsM, BHOCUTh KOPPEKTUBBI B AESITEIHHOCTH, OLIEHHWBATH
COOTBETCTBHUE PE3YIHTATOB IIETISIM;
BJIa/IeTh HaBBIKAMH MMO3HABATENBHON peIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JCHCTBHIA
U MBICJIMTEILHBIX TIPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;
HCIIONIE30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKH CUTYallid, BBIOOpA BEPHOTO PELICHHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMAThH PEIICHUS TT0 UX CHIDKEHUIO;
MPUHUMATH MOTHBBI U apTYMEHTBI JPYTUX MPU aHAIHU3E PE3YIbTaTOB ACATEIbHOCTH;
MIPUHUMATH Ce0sl, TOHMMasi CBOM HEJIOCTATKHU M JIOCTOMHCTRA;
MPUHUMATH MOTHBBI U apTYMEHTHI JPYTUX TIPU aHAIHU3E PE3YIbTaTOB ACATEIbHOCTH;
pHU3HABaTh CBOE MIPABO M MIPABO JAPYTUX HA OIIHOKH.
B npotiecce qocTuxkeHMsI TMYHOCTHBIX PE3yIbTATOB OCBOCHHSI IIPOTPAMMBI IO (PU3UKE IS
YPOBHsI CpefHEro o0Iero o0pa3oBaHus y O0yUYaIOIIMXCS COBEPIICHCTBYETCS IMOIMOHAIBHBIN
WHTEJJIEKT, MPEANOoIaralonuii ChopMUPOBAHHOCTD:



CaMOCO3HaHUsI, BKIIIOYAIOIIETO0 CIOCOOHOCTh TOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHHE,
BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU Cepbl, OBITh YBEPEHHBIM B ce0e;

CaMOpEryJIMpPOBAHUS, BKJTIOYAIOIIETO CaMOKOHTPOIIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJanTHPOBAaThCS K SMOIMOHAIBHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, GBITB OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHUBAIIMH, BKIIIOYAIOIIEH CTpEMIICHHE K JOCTIDKEHHIO IENTd U yCIexy,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC I[eﬁCTBOBaTB HCXO0OA N3 CBOUX BOSMO)KHOCTCI‘/JI;

OMIATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh TIOHUMATh AMOIMOHAILHOE COCTOSHUE IPYTHUX,
YUYUTBIBATH €TI0 IMPHU OCYHICCTBJICHUN OGH_ICHI/ISI, CHOCOGHOCTB K COYYBCTBHIO U COIICPCIKNBAHUTIO,

COLIMAIBHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTPaWBaTh OTHOIICHUS C IPYTUMHU
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenust B 10 Ki1acce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTh Y OOYUAIOIIUXCS YMEHUI:

JIEMOHCTPHPOBATh HA TMPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
HAay4yHOW KapTHHBI MHMpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TE€XHOJOIHH, B IPAKTHYECKOHN
JNeITEeIILHOCTH JIFOICH

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHbIX (PU3MUECKUX MOJEel: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHUCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TEJIO, UACAIbHBIA ra3, MOJEIU
CTPOEHMS Ta30B, )KMIKOCTEH M TBEPABIX TE€J, TOUCYHBINA DJICKTPUYECKHUM 3apsA] IPU PELIECHUU
dbu3nUecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BELIECTBAa M 3JIEKTPOJUHAMHKU:
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHHOE JBM)KEHHE, CBOOOJHOE NaJieHUe Tell,
JIBKCHHE TI0 OKPYXXHOCTH, WHEpIHUs, B3aumMojeicTBue Ten, auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHUE XKUJIKOCTeW M TBEPIBIX Tesl, U3MEHEHHEe 00BbEMa Ten NpH HarpeBaHUU
(oxJ1aXx/1eHNHN), TEIJIOBOE PAaBHOBECUE, NCIIAPEHUE, KOHIEHCAUs, JIaBJICHUE, KPUCTAILIIM3aIus,
KHIIEHUE, BJIAKHOCTH BO3/lyXa, NOBBILICHHE JABJICHMS ra3a IPU €ro HAarpeBaHWU B 3aKPbITOM
cocyzie, CBA3b MEXKIYy IapamMeTpamMH COCTOSIHMSI ra3a B H30Ipoleccax, JJIEKTpU3alus Tell,
B3aMMOJEICTBHE 3aps/10B;

ONMCHIBaTh MEXAHMUYECKOE JIBM)KEHUE, UCHOJb3ys (PU3MUECKHE BEIUYMHBI: KOOpAMHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHJla, UMIIYJIbC Tella, KHHETUYecKas
SHEprusi, NOTEHLMalbHAs DSHEPIus, MeXaHHueckas paboTa, MeXaHMuYecKas MOIIHOCTh; IpHU
OMUCAaHUM TPABWJIBHO TPAKTOBaThb (U3UUECKUN CMBICH MCIOJIB3YEMbIX BEIMYUH, MX
0003Ha4YeHMsI U €IMHUIII, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTrUMH BEJIMUYUHAMH,

ONKCHIBATh HU3YYEHHBbIE TEIJIOBBIE CBOMICTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
¢u3nueckue BENWYMHBL: JIaBJICHHE Ta3za, TeMIleparypa, CpelHss KHUHETHYecKas SHEeprus
XAOTUYECKOT0 JIBUJKEHUS MOJIEKYJ, CpEJHEKBaJpaTHyHas CKOPOCTb MOJEKYJ], KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, pabdora rasa, Kod(pQGUIMEHT MOJE3HOr0 JNEHCTBUS TEIIOBOIO
JBUTATENS; IPU OMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHUI CMBICI UCIIOJIb3YEMbIX BEJTUUMH,
uX OOO3HAYeHMs M EIMHHUIBI, HAXOAUThb (OPMYIbI, CBA3BIBAIOLIME AAHHYIO (U3NYECKYIO
BEJIMUMHY C APYTUMHU BETUUUHAM;

ONMCHIBATh U3YYEHHBIE JJIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCTONB3YS (GU3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOe MoJe,
HanpspKEHHOCTh  TOJIS, IOTEHLMAJ, PA3sHOCThb IOTEHLUMANIOB; IIPU OIUCAaHUU IPaBUIIBHO
TPaKTOBaThb (PU3WYECKUI CMBICI HCIOJNb3YEMbIX BEJIWYHH, WX OOO3HAUYEHUS U EIUHMIIBI;
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYUHY C APYTUMH BETHUYUHAMU;



aHaATU3UPOBaTh (PU3MUECKUE MPOLECCHl U SBJICHUS, UCHONb3yd (PU3NYECKHE 3aKOHBI U
MPUHIUIIEL: 3aKOH BcemMupHoro TsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3akOH coxpaHeHUs
MEXAHUYECKOM dHEPruu, 3aKOH COXPaHEHMsI UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CUJI, TIPUHIUIT
paBHOIIPaBUsI MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETHYECKYIO TEOPUIO CTPOCHHUS
BELIECTBA, I'Aa30BbIE 3aKOHBI, CBS3b CPEIHENH KHUHETUYECKOW 3HEPrHMU TEIUIOBOTO JIBHIKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIepaTypoi, NEepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, mMpu 3TOM pas3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTH4eCcKoe BBIPAKEHHUE U YCIIOBUS (IpaHMIIbI, 00JacTH) NIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IIPUHIIMIIBI ICHCTBHS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nyaTh yCiaoBUSA MX O€30IaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;

BBINOJIHATh SKCIIEPUMEHTHI IO HCCIICAOBAHHUIO (DU3MUYECKUX SBICHUH U TIPOLIECCOB C
UCIOJIb30BAaHUEM INPAMBIX M  KOCBEHHBIX H3MEpPEHUH, I@pu 3TOM  (HOpPMYIHPOBATH
npobnemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYILECTBIISATh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UYECKUX BEJIWYHMH, INPH 3TOM
BbIOMpPATh ONTHUMAJbHBIN CIIOCOO H3MEPEHUs M HCIOJb30BATH HM3BECTHBIE METOAbl OLEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHCUMOCTU MEXIY (U3MYECKUMHM BEJIMYMHAMM C HUCIOJIb30BAHUEM
OpSAMBIX HW3MEPEHUH, IMpH OSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHpPOBAaTh pE3yNIbTaThl
HOJYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEIMYMH B BHUJE TaOaMIl U rpadUKOB, J1€1aTh BBIBObI
10 pe3yJibTaTaM UCCIIEI0BaHUS;

coOuoiaTh IMpaBuia 0€30MacHOro TpyJda NpU MPOBEICHUM HCCIENIOBAaHMM B paMKax
y4eOHOr0 OSKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENLCKOM M IMPOEKTHOW JESATENIBHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aOOpaTopHOro 000pyJOBAHUS;

pemarh pacu€THblE 3aJayd C SIBHO 3aJaHHOM (PU3MYECKON MOJENblo, MCIONb3ys
¢du3nyeckre 3aKOHbl M NPUHIUIbBI, HA OCHOBE aHAJIM3a YCIOBMS 337a4l BIOUpPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIWYMHBI M (POPMYIBI, HEOOXOAMMBIE Ui €€ pEelIeHHS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3nYecKoi BEIMUHHBI,

pelath KauyecTBEHHbIE 3aJauM: BBICTPAaWBATh JIOTMYECKH HEIPOTUBOPEUUBYIO LIETIOUKY
paccyXKIeHU C ONOpOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3NUYECKHE SBICHMUS;

UCIOJIb30BaTh NPU PELIEHUH Y4eOHBIX 3ajjad COBPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUM Ul TIOUCKA, CTPYKTYPUPOBAaHUS, MHTEPIIPETALMM U TpeICTaBlIeHUs yuyeOHOH u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJIM3UPOBATh MOJTy4aeMylo HHPOPMALIUIO;

IPUBOJUTH NMPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MIPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BAaTh TEOPETHYECKHE 3HAHMUS 10 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MaCHOCTH MPH 0OpallleHUH ¢ TPUOOpaMHU U TEXHUUYECKUMH YCTPOUCTBAMM, IS
COXpaHEHHUsI 3/10pOBbs U COOIIIOIEHNS HOPM HKOJIOTHYECKOTO TOBEACHMS B OKpY Kalollel cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIeH, IUIAHUPOBATh padoTy
IpyNNbl, palMOHAIbHO pacHpeneNsTh OOS3aHHOCTH W IUJIAHUPOBATh JESATENBHOCTH B
HECTAHJAPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ KaXKIO0TO M3 YYaCTHUKOB T'PYIIIBI B
peleHne paccMaTpuBaeMol IPOOIEMBI.

K konmy oOyuenust B 11 Ki1acce npeaMeTHbIe pe3yiIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb chOPMHUPOBAHHOCTH y O0YUAIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B PAa3BUTUH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B NMPAKTUYECKOU
NeSITeIbHOCTH JII0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTHUHBI MUPA;

YUUTHIBaTh TPAaHUIBl TPUMEHEHUS M3YYEHHBIX (U3HUECKUX MOJAENei: TOoYeUHBIN
NIEKTPUYECKUIN 3apsil, Jyd CBETa, TOYEYHBIM HCTOYHUK CBETa, SJEpHAs MOJEIb aTOMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/Jpa MPH pelieHnn GU3NYECKUX 3a/1ay;



pacro3HaBath (pU3MYEcKHe SBICHUS (TPOIECCH) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
JNEKTPOAUHAMUKHN U KBAaHTOBOM (DU3HMKU: dJEKTpUYECKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MarHUTHOE JACWCTBUS TOKa, B3aMMOACWCTBHE MArHUTOB, 3JIEKTPOMArHUTHAS
WHAYKIHS, JACWCTBUE MAarHUTHOTO IIOJIE Ha MPOBOJHUK C TOKOM U JIBIKYIIUHCA 3apsj,
AIIEKTPOMArHUTHBIE KOJICOaHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTPaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJNSIpU3ALUS CBETa, JUCIEpCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (porodddekT), CBETOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJ0pO/la, €CTECTBEHHAsl U ICKYCCTBEHHAs PaInOaKTUBHOCTD;

OIKCHIBATh M3YYECHHBIC CBOMCTBA BEIECTBA (DJICKTPUUYECKHE, MAarHUTHBIC, ONTHYECKUE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: JJIEKTPUUECKUM 3apsia, CHia TOKa, JIIEKTPHUYECKOE
HaNpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBIICHHE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIIAs CHUIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO IOJisA, cwia Amnepa, cuia JlopeHia, MHIYKTHBHOCTB
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOI0 M MAarHUTHOrO MOJeH, MepuoJ M YacTtoTa KojeOaHul B
K0JIeOaTeIbHOM KOHTYpE, 3apsi/l U CHja TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU ONUCAHUHM MPABUILHO
TPAKTOBATh (PU3WYCCKUI CMBICT HCIIOB3yEMbIX BEIIMYMH, WX OOO3HAYCHWS U CIUHHIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HMUECKYIO BEJIHMUMHY C IPYTMMU BETUYUHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3YS (PHU3UUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M YacTOTa CBETAa, DHEPrus U
UMIyNbC (OTOHA, TEPHOJ IMOoJypaclaza, SHEPTus CBSI3M AaTOMHBIX sIep, HPU OMUCAHUU
MPAaBUJIBHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCIOIB3YEMbIX BEIMYMH, HUX OOO3HAYCHHS U
SIMHMIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIONINC TAaHHYIO (DU3MYECKYIO BEIMYUHY C JIPYTUMH
BEJIMUYMHAMU, BBIYUCIATH 3HaAUCHUE (PU3NYECKON BETUUYHHBI;

aHATM3UPOBaTh (PU3MUYECKUE MPOIECCHl W SBICHUS, MCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHLIMIIBE: 3akoH OMa, 3aKOHBI TOCTEAOBAaTENbHOTO U MAPAICIBHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akoH 3JICKTPOMAarHUTHOM  WHIYKLIMH, 3aKOH
OPSIMOJIMHEHHOTO PacHpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHEe OHWHITEHHA I (oTodh(dEeKTa, 3aKOH COXpPaHEHUS JHEPrUH, 3aKOH
COXpaHEHMUS HMIIYJIbCa, 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsifa, 3aKOH COXpaHEHUS
MaccoOBOTO YHCJa, MOCTynaTtel bopa, 3akOH paanoakTHBHOTO pacrajaa, MpPU 3TOM pPa3ndaTh
CIIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €0 MAaTeMaTH4YeCKOe BBIPAKEHHE W YCIOBUSA (TpPaHMIIBI,
00acTi) IPUMEHUMOCTH;

OTIpE/IeNIATh HAIpaBJIICHWE BEKTOpAa MHIYKIIMM MArHUTHOTO TOJSi MPOBOJHHMKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH M OIHMCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€pPKaJioM, TOHKOH JIMH30M;

BBITTOJIHATh OKCIIEPUMEHTHI IO HWCCIIEAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOILECCOB C
UCIIONIb30BAaHMEM TPSAMBIX W KOCBEHHBIX HU3MEpPEHHWil: Tmpu dSToM  (HOpMyIHpOBaTh
npoOnemMy/3ajady W TUINOTE3y Y4eOHOro OSKCIEpUMEHTa, COoOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECCTBIISATh TIPSIMBIE W KOCBEHHBIC W3MEPCHHS (HHU3MYECKHX BEIWYWH, TPH ITOM
BBIOMpaATh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIOJNb30BaTh W3BECTHBIE METOIbI OIIEHKHU
MOTPENIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYUH C UCTIONB30BaHUEM MPSIMBIX H3MEPECHU:
IPA 5TOM KOHCTPYHMPOBATh YCTaHOBKY, (DMKCHPOBaTh PE3yNbTATHl MONYUYEHHOH 3aBHCHMOCTH
bu3MYeCKUX BENWYMH B BHAE TaOMUI] M TpauKOB, [elaTh BBIBOABI IO pe3yiabTaTam
UCCIICIOBAHMS,

coOnrofaTh mpaBuiaa O€30MacHOTO TPyAa MPH TPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATEILCKOM W TMPOEKTHOW JIEATENBHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPaTOpHOTO 000pyIOBaHUS;



pemiath pacyéTHble 3aJauyd C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbI0, HUCHOIb3Ys
(u3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4M BIOMpPATh (PU3HUECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE UIs €€ pEeLIeHHUS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTh MOJIyYCHHOI'O 3HAaUE€HUs! (PU3NUECKON BETMUUHBI;

pelarb KayeCTBEHHbIE 3aJa4yM: BBICTPAMBATh JIOTMYECKU HEIPOTHUBOPEYMBYIO LENOYKY
paccyKIeHUI C OIIOPOi Ha N3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SABICHMUS;

UCTOJB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAlMM U IPEICTaBICHHUs y4yeOHOH u
HAYYHO-TIOMYJISIPHOH HMH(OpMAIUM, NOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh [10JIy4aeMy0 HH(POPMALUIO;

OOBSICHATH MIPUHIUIIBI IEHCTBHS MAIIKH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, PA3IU4aTh
yCIIOBHS UX 0€3011aCHOI0 MCII0JIb30BaHMsI B [TIOBCEJHEBHOM JKU3HU;

NPUBOAUTH MPUMEPHI BKJIAaJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, B 00BsSCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIOJIb30BaTh TEOPETHUYECKUE 3HAaHWA 1O (U3UKE B TOBCEIHEBHOW JKU3HU IS
oOecrieyeHus 6€30MaCHOCTH TP OOpALEHUN C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, AJIS
COXPaHEHMsI 3/I0POBbsI U COOJIIOJCHUS HOPM IKOJIOTHUYECKOT0 ITOBEICHUS B OKPYXKAIOLLIEH cpelie;

paboTaTh B IpYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAJIBHBIX POJIeH, IIaHUPOBaTh paboTy
TPYIIIbI, PalMOHAIBFHO paclpelneNiaTh OOS3aHHOCTH W  IUIAHUPOBATh JICATENIHOCTH B
HECTaHJAPTHBIX CUTYaLMUsX, aJeKBaTHO OLICHMBATh BKJIAJ KaXKIOTO M3 yYaCTHUKOB T'PYIIIBI B
peleHre paccMaTpUBaeMOM IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KounvecTBO 4acoB JJIeKTPOHHbIE
. HaumeHnoBaHue pa3aejioB #H  TeM (mudpoBsbie)
Ne ni/m OpOrpaMMbE Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘leCKl/le 0Bpa30BATEIBHBIE
padoThI padoTsbI pecypesI
Paznen 1. PU3UKA U METO/JbI HAYUYHOI'O ITIO3HAHUS
11 ®u3nKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 bubamotexa LOK
' Aibt HayH https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bubnuoreka HOK
21 Kuemarika > https://m.edsoo.ru/7f41bf72
bubmmoreka [HOK
22 Jlanika ! https://m.edsoo.ru/7f41bf72
bubnuoreka HOK
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Hroro mo pazueny 18
Pa3nea 3. MOJIEKYJISIPHAS ®U3UKA U TEPMO/JINHAMUKA
31 OcHOBBI MOJIEKYJIIPHO-KUHETUYECKON 9 1 bubnnoreka [HOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubnmmoteka HOK
3.2 OCHOBEI TCPMOZHHAMHKH 10 . https://m.edsoo0.ru/7f41bf72
33 ArperaTHble COCTOSIHUSA BEILECTBA. 5 bubnuoreka [HOK
' da30BBIC IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paznea 4. 9JIEKTPOJANHAMUKA
bubnmmoreka HOK
41 DUeKTpoCTatiIia 10 1 https://m.eds00.ru/7f41bf72
4.2 [TocTostHuBIN nekTpudeckuid ToK. Toku B 12 1 1 bubnuoteka I[HOK



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

‘ Pa3IUYHbIX Cpelax

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

Uroro no pazpeny 22
PesepBHOE Bpems 2
OBILEE KOJIMYECTBO YACOB 1o 68

[NPOT'PAMME



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

11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaunmenoBanmue azieloB U TeM u(poBbIe
Ne i/ NporpaMMEI pa Beero Kontpoabusbie IlpakTuueckue f)lépg? 0BAT e.])'IbHLI e
padoThI padoThI pecype
Paznen 1. JIEKTPOANHAMUKA
11 MarautHoe  mozne.  DJIEKTPOMarHUTHas 11 1 3 bubmmoreka I[TOK
WHTYKIIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHnueckue M JJEKTPOMAarHUTHBIC 9 1 bubmmoreka I[IOK
KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHnyeckue W 3JIEKTPOMArHUTHBIE 5 1 bubnuoreka LHOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubnuoteka OK
23 Ok 10 3 https://m.edsoo.ru/7f41Lc[97c
Hroro no pazneny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIbHOCTH

31 OcHOBBI ClielIMaIbHON Teopuu |, 1 bubnuoreka HOK
' OTHOCHTEILHOCTH https://m.edso00.ru/7f41c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA

. bubnuoreka [HOK

4.1 D7IeMEHTHI KBAHTOBOM ONTHKH 6 hitps://m.edsoo.ru/7f41¢97¢

bubnmmoreka HOK

4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c

bubnuoreka HOK

4.3 ATOMHOE A71pO > https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMMHU U ACTPODPU3UKU



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

bubnuoreka LHOK

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 hitps://m.edso0.ru/7f41c97¢
Hroro no pazneny 7
Pazaen 6. OGOBIIAIOINEE NIOBTOPEHUE
bubnmnoreka OK
01 Otobuaioutee noTopere 4 https://m.edsoo.ru/7f41Lc[97c
Hroro no pazueny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME = 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUVIACC

No KonuyecTBo yacos Jlara DJIeKTpOHHbIe HU(pPOBbIE

u/n Tema ypoka Beero Konrpoabusie IIpakruueckue S oOpa3oBaTe/IbHbIe

padoTbI padoThbI pecypcbl

L e veroms | nomnn 1 bumioresa LK

https://m.edsoo.ru/ff0c32e2
OKPY’KaloIlero Mupa
Porv  wm  wmecro  Qusukm B

2 dbopMUpOBaHUH COBPEMEHHOM 1 bubnmoreka HOK
HAyYHOH  KapTHHBI ~ MHpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JNEATEIHLHOCTH JI0IeH
Mexanuyeckoe JIBUKECHUE.

3 OTHOCHUTENBHOCTh ~ MEXaHUYECKOTO 1 bubnuoTeka HOK
JBYDKEHUS. [epemernenue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE

4 PaBHOMepHOE NpsIMOJIMHEITHOE 1 bubnuoreka HOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE TIPSAMOJIMHENHOE 1 bubnuoreka HOK
JIBHKCHHE https://m.edsoo.ru/ff0c372e

6 CBoOomHoe TmaneHue. YCKOpeHue 1 bubnuoteka HOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc

7 Toxenme warepuamssoi tona mo 1 bubmioresa LK

https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 Tamen Uncpummme oneroms 1 bubmioresa LK
' . https://m.edsoo.ru/ff0c3be8
orcyera. llepBblii 3akoH HeroToHa
Macca Ttenma. Cua. r{pI/IHHI/IH EubmoTexa [TOK
9 cynepno3uiuu cwi. Bropoit 3akon 1

HproToHa 1711 MaTepralibHOM TOUKHU

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Tperuii  3axkoH  HplooToHa s

bubnuoreka LHOK

10 MaTepUualIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
KOH BCEMHPHOTO TsAroTeHus. Cu
11 iﬂa)KOeCTI/I(fe ﬁenga OK()eCMqu((:JKzi bubamotexa HOK
https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmnoreka HOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia TPEHUS. Koaddurnment

13 Tperust. Cuna CONpOTHUBIIEHUS INpU bubmmoreka HOK
JIBUKEHUH TeNa B KUIKOCTH WIU https://m.edsoo.ru/ff0c3f76
rase
[TocTtymarenbHoe u BpamateibHOE

14 JIBIDKCHHE  a0CONIOTHO  TBEPAOTO bubnuoreka LHOK
tena. MomeHT cuibl. [lnedo cuibl https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBecHs TBEPAOrO Telna
NmMmnynec  MaTepHanbHOM — TOYKH,

15 CHUCTEMbl  MaTepUAIbHBIX  TOYEK. bubnuoreka HOK
Wmnynbce cuibl. 3aKOH COXpaHEHHUs https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE TBU)KEHHE
PaGora u  MOUIHOCTH  CHUJIBL

16 Kunernueckas SHEPTHUs bubnuoreka HOK
MarepuaibHOH To4kH. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUN KUHETHYECKOW SHEPT U
[TorenmmanpHast SHEPIHUS.

[lorennmaneHass 3HEPrus
17 }Ie()(l)spﬁHpOBaHHOﬁB ° npyy;;ﬁ: bubmmorexa HOK
https://m.edsoo.ru/ff0c461a
[loreHuuanesHasgs  SHeprus  Tena
BOJIM3U MOBEPXHOCTH 3eMIIU
IToTennuanbHBIE Hu
HEMoTeHIuaabHble  cuibl.  CBA3b EuGimotexa [TOK
18 paboThl HEMOTEHIUATBHBIX CHJI C

W3MEHEHHEM MEXaHHMYSCKOM OHCPIrun
CHCTEMBI TelI. 3aKOH COXpaHCHUA

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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MEXaHU4YeCKOM OHCPIrun

19

JlaGopaTopHas pabora
«HccnenoBanue CBs3M PabOTHI CHITBI
C  HM3MCHEGHHUEM  MEXaHWYECKON
DPHEPruM  TeNa  Ha  TIpUMepe
PaCTSHKCHUST PE3HHOBOTO KT'yTa)

20

Kontponbnas paGotra 1o Teme
«Kunemaruka. Jlunamuka. 3aKoHBI
COXPAHEHHUS B MEXAHUKE

bubnuoreka LHOK
https://m.edsoo.ru/ff0c4h74

21

22

OcHOBHbIE MOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopuu. bBpoyHOBCKOE JIBHIKEHHE.
Auddysus

Xapakrep JIBUKEHUS u
B3aUMOJICHCTBUSL YaCTHUIl BELIECTBA.
Mopaenu CTPOEHUSA ra3os,
JKUJIKOCTEN U TBEPJBIX TEI

bubnuoreka HOK
https://m.edsoo.ru/ffOc4dc?2

23

Macca MOJIEKYJL. KomnuectBo
BemectBa. [locTostHHas ABoraapo

24

TermoBoe paBHOBECHE.
Temmnepatypa u €€ u3MepeHue.
IlIxamna remneparyp Llenbcus

25

26

Wneanpueiit ra3 B MKT. OcHoBHOE
ypaBHeHue MKT

AGcomoTHas TeMIieparypa Kak Mepa
CpeIHEW KHMHETHYECKOW DHEPruu
JNBOKEHUSI  MOJIEKYJI.  YpaBHEHHE
MenpeneeBa-Knaneiipona

bubnuoreka HOK
https://m.edsoo.ru/ffOc4fde

bubnuoreka HOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ["a30BbI€ 3aKOHBI

28

JlaGopaTopHas pabota
«HccnenoBanue 3aBHCHMOCTH
MEXIy TapaMeTpaMH  COCTOSTHHS



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

Pa3pEXKEHHOIO ra3a»

HSOHpOHCCCH B HACAJIBHOM ra3€ Hu

bubnuoreka LHOK

29 uX rpaduyeckoe npeicTaBIcHNuE https://m.edsoo.ru/ff0c570e
BrytpeHnHss JHeprus
TEPMOJMHAMHYECKONH CHCTEMbl U

30 criocoOn! €€ m3meHnenus. KoaugaectBo bubnuoreka HOK
TEIUNIOTHI W paborta. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTUsi OJJHOATOMHOTO HJI€aJTLHOTO
rasa

31 Buasl Tenonepenaun Eubmorexa HOK

https://m.edsoo.ru/ff0c5¢c36
VYnenpHash TEIUIOEMKOCTh BEIECTBA.

32 KonnuectBo TEIUIOTHI pu bubnuoreka HOK
TerIonepeiaye. AnnabaTHbIH https://m.edsoo.ru/ff0c5¢c36
porecc
IIepBbIii 3aKOH TEPMOAVMHAMUKH H bubnuoreka HOK

33 )
€ro MPUMEHEHHUE K M30IpoIieccam https://m.edsoo.ru/ff0c5efc

w | Doommoen mwewsion b e

) https://m.edsoo.ru/ff0c6230
TEPMOJTUHAMUKHU

35 [Mpunuun  geiictBus u  KII/] bubnuoreka HOK
TEIUTOBOW MAalluHbBI https://m.edsoo.ru/ff0c600a

36 [{uxn Kapno u ero KIT/I

37 DKOJIOTHYECKHE poOIEeMbI
TEIUIOPHEPTETHKHU

17071 K
38 Sﬁ%?‘[?lf;?‘[?pHaﬂ ¢du3uka OCIZ,(I));H bubmorexa HOK
' https://m.edsoo.ru/ff0c6938
TEPMOTMHAMHKH)
Kontponsnas Ta 10 TeM
39 «I\(JIOJII;?(J;HH?)Haﬂpa(gI(/)ISsIKa OOCHSBLeI bubmorexa HOK
' https://m.edsoo.ru/ff0c6a50
TEPMOJMHAMUKI
40 [TapooOpa3oBanue W KOHICHCAITHSI. bubanoreka LHOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
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Ucnapenue u kurnenue

https://m.edsoo.ru/ff0c63b6

AOcomroTHas n OTHOCUTCIIbHAs

41 BJIAXKHOCTh BO3jyXa. HachIleHHbIN bubmotexa HOK
nap AYxd. = https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucramuimueckue u
2 eotom wproramon. | Kot bubmioresa LK
P ) A https://m.edsoo.ru/ff0c65f0
KPUCTaJUIBL. CoBpemeHHbIE
MaTepuaIbl
8 Viewwan temons . masenmn bumoreka  _ LIOK
A ' https://m.edsoo.ru/ff0c6708
CyOnumarnus
bubnuoTeka HOK
a4 YPaBHEHUE TEILIOBOTO Oananca https://m.edsoo.ru/ff0c6820
| o e Srpy Bimorers 10K
AL s p https://m.edsoo.ru/ffOc6bcc
3apsi0B
YIpOBOAL ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHHUs JEKTPUUYECKOTO 3apsia
4T Kysona Toseams smexmpwscctni bubmoreka _ LIOK
' https://m.edsoo.ru/ffOc6ce4
3apsiz
Hanpsoxénnoctb 3IIEKTPUUECKOTO
48 noist.  IlpuHmun  cynepnosunuun bubnuoreka HOK
JNIEKTpUYECKUX  mosiedl.  JIuHum https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
o | Do o s oo 10K
- HHat https://m.eds00.ru/ff0c6f00
MTOTEHITNAIOB
50 IIpoBomHMKHM ¥  [IUIJNEKTPUKHA B bubnuoreka HOK

OJICKTPOCTATUYCCKOM T10JIC.

https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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I[I/IBJICKTPI/ILICCKaH IIPOHUIIACMOCTD

51

52

53

OnekTpoéMkocTh. KoHnniencarop

DIEKTPOEMKOCTh MJIOCKOTO
KOHJIEHCATOopa. DHeprus
3apsHKEHHOT0 KOHJIEHCaTopa

JlaboparopHast pabora "M3mepeHue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

bubnuoreka LHOK
https://m.edsoo.ru/ff0c7126

bubnuoreka LHOK
https://m.edsoo.ru/ff0c72c0

54

[MpuHIMI NEHCTBUS W TPUMEHEHUE
KOHJICHCATOPOB,  KOIMMPOBAILHOTO
amnmapara, CTPYHHOTO  IPHHTEpA.
DNeKTpocTaTHUYECKast 3aIuTa.
3azemileHre AIIeKTPOnpruOOpPOB

55

56

57

58

DJIEKTPUUECKUI TOK, YCJIOBHS €ro
cymecTBoBaHus. [loCTOSHHBIA TOK.
Cuna TOKa. Hanpsoxenue.
Comnportunenue. 3akoH Oma s
ydacTka 1enu

[MocnenoBarenpHOE, TapaIENBHOE,
CMEIIIaHHOe COEZIMHEHUE
MIPOBOJTHUKOB. JlabGopaTopHas
pabora «/3yueHue CMENIAHHOTO
COCIMHEHUS PE3UCTOPOB)

Pabora u MOIIIHOCTD
AIIEKTPUYECKOTO TOKa. 3aKoH
J[xoyns-Jlenna

3axon OMa 1 MOJIHOM (3aMKHYTOH)
anektpuyecko  nenu. Kopotkoe
3ambikanue. JlaboparopHass pabota
«M3mepenne D/IC ncrouHnka Toka u
€ro BHYTPEHHETO COIPOTHBIICHUS

0.5

0.5

bubnuoreka HOK
https://m.edsoo.ru/ff0c74f0

bubnuoreka HOK
https://m.edsoo.ru/ff0c7838

bubnnoreka HOK
https://m.edsoo.ru/ffOc7ae0

59

DIIeKTpOHHAas IIPOBOJIUMOCTh
TBEPJBIX METAJUIOB. 3aBHUCHUMOCTH



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

COIIPOTUBIICHUS METAJLJIOB oT
temiiepaTypbl. CBEpXIIPOBOJIUMOCTh

ONEeKTpUYECKU TOK B BaKyyMe.

60 . 1
CBolicTBa AJIEKTPOHHBIX ITYYKOB
[TonynpoBoIHUKH, UX COOCTBEHHAs

61 51 IIpUMeECHas IIPOBOJIUMOCTb. 1 bubnuoreka HOK
CBoiicTBa p—~N-miepexoa. https://m.edsoo.ru/ff0c84ae
[TonynpoBoaHKUKOBBIE TPUOOPHI
DJEeKTpUYEeCKU TOK B PacTBOpax M

62 pacrmiaBax DNEKTPOITUTOB. 4 bubnuoreka HOK
DJIEKTPOIUTHYCCKAST  TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
ONEKTpUYECKHl TOK B  rasax.

63 CamocTosiTeTbHbII uoy bubnmnoreka HOK
HECaMOCTOSTEIbHBIN pasps. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DJeKTpudecKue npuOOopbI u

64 YCTPOMCTBA M HMX IPaKTUYECKOE 1 bubnuoreka HOK
npuMeHeHue. [IpaBmina  TeXHHKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O0o00marommii YpOK 1 bubanoreka HOK
«DNEKTPOTMHAMUKA) https://m.edsoo.ru/ff0c88be
KontponsHast pabora 1o Teme

66 «DIEeKTpocTaTUKa. [TocTrossHHBIM 1 bubnuoteka HOK
aNeKkTpuueckuit  Tok.  Toku B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX CpeIax»

o | P o Ko T,
" N https://m.edsoo.ru/ff0c8c56
DJIEKTPOAMHAMHUKA

68 PesepBHbiil  ypok. O6o6maromuit 1 bubnuoreka HOK
ypok 1o TemMam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB TIIO | 68
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[TPOI'PAMME




11 KUIIACC

KoauuyecTBO 4acoB

DJIeKTpPOHHbIe M (POBbIE

Ne Tema ypoka Kont I Aara o0pa3oBaTe/ibHbIE
/i Beero POJbHBIE pPaKTH4YeCKHue W3yueHus p
padoThI padoThI pecypcbl
[TocTostHHBIE ~ MarHUTBl HW  HX

1 B3aMMOJICUCTBHE. MarHutHoe IIoJe. 1 bubnmmoreka HOK
Bektop ~ MarHUTHOW  WHIYKIIHH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKUIWU
MarauTHoe TIOJ€ TPOBOJHUKA C

2 TOKOM. OmbIT Opcrena. 1 bubnuoreka LHOK
B3aumoelicTBue  NMPOBOJHHUKOB ¢ https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas pabora «M3ydyeHue 1 1 bubnnoreka HOK
MarHUTHOTO TTOJIST KaTYIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JelicTBUe MarHMTHOrO TMOJISI Ha
MPOBOJHUK ¢ TOKOM. Cuiia Ammepa.

4 JlaGopaTopHas pabota 1 1 bubnuoteka [HOK
«HccneqoBanue IeNCTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha pPaMKy C
TOKOM)

JleiicTBue MarHUTHOTO TIONA  Ha

5 JBIKYIIYIOCS 3apsDKCHHYIO YacTHUILY. 1 bubnuoreka [HOK
Cuna Jlopenna. PabGota  cumsl https://m.edsoo.ru/ff0c9df4
Jlopenua
DneKTpOMarHuTHas WHIYKIIHSL.

IToTox BEKTOpa MarHuTHON

6 uaaykuud. OJIC uHaykuuu. 3akoH 1
3IEKTPOMArHUTHOM WHIYKITAH
Dapanes

7 JlaboparopHas pabora 1 1 bubnmnoreka [HOK



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

«ccnepoBanue SIBIICHHS
AJIIEKTPOMATHUTHON UHAYKITUN

NHAYyKTUBHOCTSD. SIBaenue
CaMOUHYKIIWH. OJIC
CaMOMHIYKIUU. OHeprus

MarHUTHOTO TOJIS KaTYIIKU C TOKOM.
DIIEKTPOMArHUTHOE IOJIe

TexHuueckue YCTpOﬁCTBa n HX
MNPUMCHCHHUC. IMMOCTOAHHBIC MArHUTHI,
QJICKTPOMArHuThl, 3JICKTPOABUIATCIIb,
YCKOPUTECIN DBJICMCHTAPHBIX YaCTHI,
WHAYKINUOHHA4 I1€Yb

https://m.edsoo.ru/ff0cal50

Bbubnuorexa [HOK
https://m.edsoo.ru/ff0ca600

10

11

12

13

O6o6marmmuii  ypok «MarHuTHoe
noJie. DJIeKTPOMArHUTHAS WHIYKITUS)

KontponsHass pabora mo Teme

«MaruutHoe mnoJie.
3J'I€KTpOMaFHI/ITHa$[ I/IH}IYKIII/ISI»

CBoOo1HBIE MEXaHUYECKUE
KoJIeOaHusl. I"apmoHnueckue
Kosie0aHusl. VYpaBHeHue
FapMOHUYECKUX KoJIeOaHuH.
[IpeBpamienue saepruu

JlaboparopHas pabota
«Hccnenosanue 3aBUCUMOCTH

Mepro/ia MajbIX KoJieOaHU# Tpy3a Ha
HUTH OT JAJTUHBI HUTH U MacChl TPy3a»

bubnuoreka [HOK
https://m.edsoo.ru/ff0cab82

bubnnoreka [HOK
https://m.edsoo.ru/ffOcad58

bubnnoreka [HOK
https://m.edsoo.ru/ffOcaf06

14

KoneGatenbublii koHTYp. CBOOOIHBIE
AIIEKTPOMArHUTHbIE  KoJeOaHUs B
UlealbHOM KOJIe0aTeIbHOM KOHTYpE.
AHajorus Mexay MEXaHWYECKUMHU U
JIEKTPOMAarHUTHBIMH KOJI€OaHUSAMU

bubnuoTeka [HOK
https://m.edsoo.ru/ff0cb820



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

15

dopmyia TomcoHa. 3aKkoH
COXpaHEHHUSI SHEPTUU B UJCATHLHOM
K0J1e0aTEIbHOM KOHTYpE

Bbubnuorexa [HOK
https://m.edsoo.ru/ffOcb9c4

16

[lpencraBnenne 0  3aTyXaromux
KOJICOAHUSX. BeinyxeHHbIC
MexaHn4eckue Konebanus. Pezonanc.
BBIHY)K/ICHHBIC  AJIEKTPOMArHUTHBIC
KoseOaHus

bubnuorexa LHOK
https://m.edsoo.ru/ff0cbb86

17

18

19

[lepemennsiii Tok. CUHYCOMAATBHBIN
IIEPEMEHHBIN TOK. MomHoCTb
NEPEMEHHOT0 TOKa. AMIUIUTYJHOE U
JEHCTBYIOIEE 3HAUEHUE CUJIBI TOKA U
HaIpsDKEHUs

Tpauncdopmarop. [IpousBoactso,
nepegayda " norpebieHue
AEKTPUYECKON SJHEPTUU

YerpoicTBo " IIPaKTUYECKOE
IIPUMEHEHNE NNEKTPUYECKOTO
3BOHKA, TE€Heparopa IEePEeMEHHOIrO
TOKA, JINHUH 3JIEKTpoIepe1ad

bubnuoreka [HOK
https://m.edsoo.ru/ff0chd34

bubnuoreka HOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHUE pHUCKHU pu
IIPOU3BOJICTBE AIEKTPOIHEPIUH.
Kynberypa HCTIOJIb30BAHUS
SJIEKTPOPHEPTUA B  MOBCEIHEBHOM
JKU3HU

21

MexaHnyeckue  BOJHBI,  yCIOBHUSA
pacnpocTpaHeHUSI. [Tepuon.
CkopocTh pacnpocTpaHEHUsl U JAJIMHA
BOJIHBI. HonepeqHLIe u IpPOOOJIBHBIC
BOJIHBI

bubnuoTeka [HOK
https://m.edsoo.ru/ff0ccab4

22

3Byk. CkopocTh 3ByKa. ['pomMKOCTH

bubnmorexa LHOK



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

3Byka. Beicora Tona. TemOp 3Byka

https://m.edsoo.ru/ffOcccOc

:‘)J'ICKTpOMaI‘HI/ITHI)IC BOJIHEI, nux

bubnuorexa [HOK

23 ceoicrea  m  ckopocts.  lllkana https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
IIpuHUMIIBL panuoCBsI3u "

24 TeneBusieHus. Pa3BuTtme  cpencrts
cBsa3u. Paguonokanys

o5 KontponsHast pabora «KonebGanust u bubnuoreka [HOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHetHOE — pacmpocTpaHeHue

26 CBeTa B OJHOPOJHOM  cpeje. bubnuoteka [HOK
Todueunblii HCTOYHUK cBera. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHue CBeTa. 3aKOHBI Eubmorexa ITOK

27 OTPAMCHILT ~ ~ CBCTA. Hocrpoerne https://m.edsoo.ru/ff0cd4e0
N300paXeHH B IJIOCKOM 3epKajie
[Ipenomiienne CBETA. [Tonnoe

28 BHYTpEHHEE OTpa’KeHHE. bubnuoreka LIOK
[MpenenbHbIi yroJu TIOJTHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaXXEHUs

29 JlaGopaTopHass pabora «3mepenue bubnuoteka [HOK
noKasareJsi IPeJIOMIICHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunzel. Iloctpoenune n3zoOpakeHuil B

30 JIMH3E. CDophI/JIyna TOHKOFI;I JIUH3BI. EH@I_HOTeKa HOK

ttps://m.edsoo.ru/ffOcddle

YBenuyeHue JIMH3bI
JlaGopatopHas pabota

31 «Hccnenosanne CBOJCTB
U300paKeHHI B JIMH3AX»

32 Hucnepcust cera. CloXKHBI COCTaB

Oemoro cmera. l[er. JlabopaTopHas



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
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https://m.edsoo.ru/ff0cdd1e

pabora «HaOmonenne aucnepcun
CcBETa»

33 Wntepdepenus csera. Judpakuus bubnmoreka [HOK
cera. JludpakironHas pemeéTka https://m.edsoo.ru/ffOced22

34 [lonepeyHocTs  CBETOBBIX  BOJIH. bubnmoreka [HOK
[Monsipuzanus cBera https://m.edsoo.ru/ffOcf02e
OnTuueckue MpuOOpPHl U yCTPOKUCTBA

35 M YCIOBHS ~ WX  0€30MMacHOro
MPUMEHEHUS
['panuts! MPUMEHUMOCTH

36 KJIaccuyecko mexaHuku. [loctynaTel bubnuoteka [HOK
CIIENAATBHOU TCOPHH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIBHOCTH

37 g;:ssgsﬁgigiz 3aMeqieHue Eubmorexa HOK

i https://m.edsoo.ru/ff0cfad?

BPEMEHU H COKpAIICHUE JITHHBI

3 aaoraion. Conn wacter ¢ oweprei Bubmorera LK

' https://m.edsoo.ru/ff0cfc68

UMITYJIBCOM. DHEPTHSI TIOKOSI

o | Mo e, O e

https://m.edsoo.ru/ffOcf6f0

OTHOCHUTEJIbHOCTH

40 ®oronsl. Popmyna [Tnanka. DHeprus bubnuoreka I[HOK
U UMIYJIC OoTOHA https://m.edsoo.ru/ffOcfel6
OTtkpbITHE u HCCIIEIOBAHUE Eu6mmorexa ITOK

4l orosdpgexra.  Omprrer A T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbsl (orodddexra. YpaBHeHHE

42 Onumreitna s dorodddexra. bubmmorexa LOK

«Kpacnas rpanuma» dhorodddexra

https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
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HaBaenne cBera. Omneiter 11 H.

Bbubnuorexa [HOK

43 JleGeneBa. XUMHUECKOE JICHCTBHE https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnuueckue yCTpOMCTBA u

44 MPAKTHYECKOE MIPUMCHCHHE:

OTORJIEMEHT, OTOAATYHK,
b b
COJIHEYHast OaTapesi, CBETOUO]T

45 Pemenune 3agad mo teMe «ODIEeMEHTBI bubnuoreka LHOK
KBaHTOBOM ONTHKI» https://m.edsoo.ru/ff0d0302
Mopens aroma Tomcona. ONBITHI

46 Pesepdopna o paccestHuIO 0-4acTHII. BH6H_HOTeKa HOK

https://m.edsoo.ru/ff0d091a
[ImanerapHas Mozesb aroMa
bubnnoreka HOK

47 Hocrynarsi bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u mormnomieHue (HpoToHOB

48 Ipy Tepexoje aroMa C OJHOTO bubnuoreka [HOK
YPOBHSI SHEPTUM Ha APYroi. Buisl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BousiHOBBIE CcBOMCTBa YacTull. BomHBI

49 ne bponns. KopnyckynspHo- bubnuoreka I[HOK
BOJHOBOW jayanu3Mm. CHOHTaHHOE H https://m.edsoo.ru/ff0d0ca8
BBIHYJICHHOE H3TyYCHHE
OTkpBITHE PaJIMOaKTHUBHOCTH.

50 OnbITHI Pesepdopna o bubnmnoreka HOK
OTIPEICIIEHU IO cocTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOaKTUBHOTO M3ITYYCHHUS
CpoiictBa anbda-, Oera-, TramMma-

51 U3JTyYEHUs. Bnusanue
pPaIlOaKTUBHOCTH Ha JKUBBIC

OpraHU3MBI



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
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52

53

54

55

56

OTKpBpITHE TPOTOHA W HEUTPOHA.
N3oromsL. Anbda-pacnia.
DJIEKTPOHHBIN W MO3UTPOHHBIN OeTa-
pacnan. I'aMma-nu3nydyenue

OHeprus CBA3U HYKIOHOB B sJpE.
SnepHblie peaKkuu. S nepubrit
peaktop. [IpoOGnembl, MEpCIEKTUBHI,
9KOJIOTHYECKHE aCHEeKThl sIEPHOM
SHEPTeTUKHU

OnemeHTapHble 4acTUlbl. OTKpBITHE
no3utpoHa. Meroasl HaOIIOACHUS U
PETUCTPALIMU JIEMEHTAPHBIX YACTHII.
Kpyrubsii cron «®yHaaMeHTalbHbIE
B3aMMOJCHCTBUS. EnunctBo
(bu3nYecKOil KapTUHBI MUpa»

Bug 3Bé3gnoro neba. Cosse3aus,
SApKHUE 3BE3/Ibl, IUNIAHETHI, UX BUAMMOE
nBrxenre. CojIHEYHasI cucTeEMa
Comnne. ConHeyHass AaKTUBHOCTb.
HcTtounuk sHeprun CosHIA U 3BE3

Bbubnuorexa [HOK
https://m.edsoo.ru/ff0d1162

Bbubnuorexa [HOK
https://m.edsoo.ru/ff0d1356

bubnuoreka [HOK
https://m.edsoo.ru/ff0d0e38

57

58

3BE3 B, X OCHOBHEIC
XapaKTEePUCTUKHU. 3BE3IbI TJIABHOM
MOCJIEIOBATEIbHOCTH.  BHyTpeHHee
CTpOECHUE 3BE3I. CoBpeMEeHHbIE
MPEACTABICHUS O MPOUCXOKACHUU U
sposrorun CoHIIa U 3BE3]

Mnineunsiii [Iyte — Hama ['anaktuka.
[lonoxenne m nwxenune ConHua B
lamaktuke. Tamaktuku.  YépHble
JBIPHI B IAPAX TAIAKTUK

59

Bcenennass. PasOeranne ramakTHK.



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

Teopus Bosbiioro B3pbIBA.
PenukroBoe HU3IIyYEHHUE.
MeraraiakTuka

60

61

62

63

Hepeennsie poOIeMbI
ACTPOHOMHH

Kontponbnas pabota «DIeMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

Ob6o6maromuii ypok. Pons pusuku n
aCTpPOHOMHUHU B 3KOHOMHYECKOM,
TEXHOJIOTHYECKOM, COIMAJIILHON |
THYECKOH cdepax  JAeATEIHHOCTH
YeIoBeKa

O6o6maromuii ypok. Pone u mecto
buzuku u aCTPOHOMHUU B
COBPEMEHHOM  HAy4YHOM  KapTHUHE
MuUpa

64

65

Ob6o06maromuit YPOK. Ponp
buznueckoit Teopuun B
(GOopMHpOBaHUU TPEACTaBICHUN O
¢bu3nyecKoil kKapTuHe MUpa

O0o00marommii YPOK. Mecto
¢u3nuecKkoil KapTUHBI MHpa B 00IIEM
Py COBPEMEHHBIX ECTECTBEHHO-
HAYYHBIX IPEJCTABICHUN O IPUPOJIE

66

PesepBHBIl ypok. MarauTtHoe mnoie.
ONEeKTpOMarHuTHas NHAYKIHS

67

PezepBHbIil ypok. Ontrka. OCHOBBI
CIIelIaIbHOI TEOpUH
OTHOCHUTEIIbHOCTH

68

Pesepnbiii ypok. KBanroBasi ¢usuka.

bubauoreka

[IOK




DJIeMEHTBI aACTPOHOMHH u | https://m.edsoo.ru/ff0d1784
acTpou3uKu

OBILIEE KOJIMYECTBO YACOB IIO
ITPOTPAMME

68 4 7
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