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[HOACHUTEJIbHAA 3AIINCKA

[Iporpamma mo ¢u3umke 0a30BOr0 ypOBHS Ha ypOBHE CpEIHET0 OO0IIero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TIIOJIOKEHHH W TpeOOBaHWMN K pe3ylnbTaTaM OCBOCHHUS OCHOBHOMU
oOpa3oBaTellbHOM mporpammel, mnpexacraBieHHbIXx B DPI'OC COO, a Takke c ydérom
benepanbHOl pabodeld MporpaMMbl BOCHHUTAHUS W KOHIEMIUM NPENOJaBaHus Y4eOHOTO
npeamera «®Puszuka» B oOpa3oBaTeiabHBIX opraHuzaimsax —Poccuiickoit  ®Dexpepanuu,
peayn3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI.

CopnepxaHue mHporpaMMbl IO (QU3MKE HaNpaBlIeHO Ha (POPMHPOBAHHE €CTECTBEHHO-
Hay4yHOU KkapTuHbI Mupa oOyuatomuxcs 10—11 xinaccoB npu oOydeHun ux ¢usnuke Ha 0a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-/I€ATEIbHOCTHOTO noaxoaa. [Iporpamma no ¢gusmke cooTBETCTBYET
tpeboBanusM OI'OC COO k miIaHUPYyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMeTHBIM
pe3ynpraTaM OOydeHHs, a TaKKe YUHUTHIBAeT HEOOXOJMMOCTh peaju3aluil MeEXIPEAMETHBIX
CBs3eM (U3MKH C €CTEeCTBEHHO-HAaydyHbIMH Y4eOHBIMHM NpeameTamu. B Hell ompenensitorcs
OCHOBHbIE LI€JM W3Yy4eHUs (U3UKU HA YpOBHE CpelHero oduiero o0pa3oBaHus, IUIAHUPYEMbIe
pe3yibTaThl OCBOEHMsI Kypca (U3MKU: JIMYHOCTHBIE, METalpeJMETHbIe, IpeIMEeTHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢u3MKe BKIFOYACT:

* IUTAaHUPYEMBbIE PE3yNbTaThl OCBOCHUS Kypca (pU3MKK Ha 6a30BOM ypOBHE, B TOM UHCIIE

IIPEIMETHBIE PE3YNIbTAThl IO TOAaM OOyUYEeHHUS;

* coJepxaHue yueOHoro npeamera «Pu3nkay mo rogaM oOydeHus.

®dusmka Kak Hayka 0 HauboJsee 00LMX 3aKOHAX MPUPO/Ibl, BBICTYIAsl B KAUeCTBE y4eOHOTO
IIpeJMeTa B IIKOJIE, BHOCUT CYILECTBEHHbIN BKJIaJ B CUCTEMY 3HAaHUI 00 OKpyXarolleM MUpe.
HIkonbHBIH Kypc (U3MKHM — CHUCTEMOOOpa3ylolUil /sl €CTEeCTBEHHO-HAay4HbIX Yy4eOHBIX
IIPEIMETOB, IIOCKOJIbKY (PM3MUECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUMN, N3y4aeMbIX
XxuMuel, 6uosiorueit, ¢usnueckoil reorpadueil u actpoHomuel. Vcnoap3oBaHHE W aKTUBHOE
IpUMeHeHHe (U3MUECKUX 3HAHUH OIpeleNseT XapakTep U pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJOTUI B cdepe HHEPreTUKH, TPAHCHOPTa, OCBOCHUS KOCMOCA, MOJYYEHHS HOBBIX
MaTepHalloB C 3aJJaHHBIMHM CBOMCTBaMHM U JApyrux. M3ydenune Qpu3MKM BHOCUT OCHOBHOM BKJIaJ B
(opMupOBaHHE €CTECTBEHHOHAYYHOW KapTHHBI MHpa 00ydarouiuxcs, B (GOpMUpOBaHHE YMEHHM
MPUMEHATh HAyYHBII METO/1 IO3HAHUS MPH BBINOJIHEHUU UMHU YY€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca (pu3uku A5 ypOBHS CpeAHEro oouiero oOpa3oBaHus MOJ0KEH P UAEH,

KOTOPBIC MOKHO paCCMaTpUBATh KaK NPUHIOUIIBI €ro NOCTPOCHUA.



Hoes yenocmuocmu. B coOTBETCTBUU C HEHM KypC SIBIISETCS JIOTUYECKU 3aBEPLIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX paslesioB (DM3MKH, BKIIOYAECT KaK BOMPOCHI KIACCHYECKOH, TaKk U
COBpPEMEHHOU (PU3UKH.

Hoes cenepanruzayuu. B cOOTBETCTBUU ¢ HEll MaTepuai Kypca QUMK 0ObeAMHEH BOKPYT
¢usnveckux Teopuil. BemymmM B Kypce sBisercss (OPMHPOBAHWE TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U MOJIE.

Hoes eymanumapusayuu. E€ peannszanus MmpeanonaaracT MCloJIb30BaHHE TyMaHUTAPHOIO
MOoTeHIMaIa PU3NYECKONH HayKH, OCMBICIIEHUE CBSI3U PAa3BUTHS (PU3MKHU C pa3BUTHEM OOILIECTBA,
a TaKke ¢ MUPOBO33PEHYECKHUMH, HPABCTBEHHBIMU U 3KOJIOTHYECKUMHU MPOOIEMaMH.

Hoes npuknaonoii nanpaenrennocmu. Kypc Gusuku npezmnoaraeT 3HaKOMCTBO C HIMPOKHM

KPYroM TCXHUYCCKUX U TEXHOJIOTHYCCKUX HpI/IJ'IO)KeHI/II\/JI HN3YYCHHBIX Teopnﬁ M 3aKOHOB.

Hoess skonocuzayuu peamm3yeTcsl TMOCPEACTBOM BBEICHUS DIIEMEHTOB COJEPIKAHMS,
MTOCBSIIEHHBIX YKOJIOTHYECKAM TPOOJIeMaM COBPEMEHHOCTH, KOTOPBIC CBS3aHBI C Pa3BHTHEM
TEXHHUKHU ¥ TEXHOJIOTHH, a TaKXkKe 00CYKJICHHUS MPOOJIeM paIrliOHATBLHOTO MTPUPOIOTIONB30BaHUS U
HKOJIOTUIECKOH 0€301MacHOCTH.

CrepXHEBBIMU DJIEMEHTAMHM Kypca (PH3WKH Ha ypOBHE CpemHero oomiero oOpa3oBaHHs
SBISIOTCA  (u3nveckue Teopuu ((popmMupoBaHWE TMPEACTABICHUH O CTPYKTYpE IOCTPOCHUS
¢bu3nveckoil TeopuH, posd (PYHAAMEHTAJIbHBIX 3aKOHOB W MPHHIUIOB B COBPEMEHHBIX
MPEJCTAaBICHUAX O MPHUPOJE, TPAHUIAX MPUMEHUMOCTH TEOPUH, JJIsl ONMUCAHUS ECTECTBEHHO-
HAYYHBIX SBJICHUN U MPOLIECCOB).

CHUCTEeMHO-ISITETLHOCTHBIN MOAX0J B Kypce GDU3UKH pean3yeTcs Mpexk/Ie BCero 3a CuéT
OpraHu3aluK SKCIIEPUMEHTAILHOU JIeSTeNbHOCTH oOydaromuxcs. [l 6a30BOro ypoBHs Kypca
(GU3UKH — 3TO HCIIOJIL30BAaHHE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIICPUMEHTOB U
J1a00paTOpHBIX PAbOT, KOTOphIE B MporpamMme Mo (u3uke oObEAMHEHBI B OOMIMN CITMCOK
YYCHHUYECKUX TPAKTHYECKUX paboT. BeigeneHne B yka3aHHOM TEpevHE JIabopaTOpHBIX padorT,
MPOBOJIUMBIX JIJIi KOHTPOJII M OICHKH, OCYIIECTBISCTCS YYaCTHHKaMH OOpa30BaTEILHOTO
mporecca UCX0Is U3 0COOCHHOCTEH IJIAHMPOBAaHUS U OCHAIIeHUs1 kKaObuHeTa (usuku. [Ipu stom
obOecrieunBaeTcs OBIAJCHHE OOYUYAIOUIUMUCS YMEHUSMHU TMPOBOJUTH KOCBEHHBIE H3MEpEHUS,
UCCIIEIOBAHUSl 3aBUCUMOCTEH (U3NYECKUX BEIMUYMH M TIOCTAHOBKY OIIBITOB TIO MPOBEPKE
MPeII0KEHHBIX TUIIOTE3.

Bonpiioe BHUMaHUE yIenseTcss PelieHr0 pacu€THBIX U KaueCTBEHHBIX 3aaad. [Ipu stom
JUTS PacyE€THBIX 3a7a4 MIPUOPUTETOM SIBIISIOTCS 337auy C SBHO 3a/laHHON (hU3HUECKON MOJAETBIO,

MO3BOJIAIOIHUE MPUMCHATH HU3YYCHHBIC 3dKOHBI M 3dKOHOMCPHOCTH KaK M3 OJHOTO pasjcia



KypcCa, TaK U UHTCIPUPYA 3HAHUA U3 pa3HbIX pa3aciioOB. I[J'ISI Ka4CCTBCHHBIX 3aJa4 NPUOPHUTCTOM
ABIISIIOTCSL  3a/laHUsl Ha OOBSCHEHHE NPOTEKaHUS (HU3UUECKUX SBICHUH M TPOIECCOB B
OKpyXKammleld Ku3HH, TpeOyrommue BbIOOpa  (QHU3MYECKOW  MOJENU  JUIsl  CUTYalluH

[IPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsiMu PI'OC COO Kk MarepuaabHOTEXHHUYECKOMY
obecrieyeHnto y4eOHOTO Tmporecca 0a30BbI ypOBeHb Kypca (M3MKH Ha YpPOBHE CPETHETO
oOmiero oOpa3oBaHUs JOJDKEH M3y4daThbCs B YCIOBHSIX NMPEAMETHOrO KaOWHeTa (U3UKU N B
YCIIOBHSIX MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIA. B kabunete
(GU3HMKHN T0KHO OBITh HEOOX0AMMOE J1abopaTOpHOE 000PYAOBAHKE ISl BHIIIOJHEHUS YKa3aHHBIX
B TporpaMMe 10 (U3MKE YYCHHYECKHX TMPAKTHUYECKHUX pabOT H JIEMOHCTPALMOHHOE
00opy0oBaHUE.
JlemoHcTparioHHOe  000py/noBaHne (GOPMHUPYETCSI B COOTBETCTBHH C TPHUHITUIIOM
MUHUMAJIBHON OCTATOYHOCTH M OOECIIEYMBAET IMOCTAHOBKY IEPEUMCIICHHBIX B MPOrpamMMe Mo
(¢u3MKe KITFOYEBBIX JEMOHCTpAIMi Uil HWCCIEIOBAHHS HM3Y4aeMbIX SIBICHHH M IPOIECCOB,
OMITUPUYECKUX U PYHITaMEHTAIBHBIX 3aKOHOB, UX TEXHHUECKUX TPUMEHEHHIA.
JlaGopaTopHoe 0oOOpymOBaHUE ISl YYCHHYECKHX IMPAKTHUYECKUX PadoT (opmupyercs B
BUJIE TEMATUYECKUX KOMIUIEKTOB M OOecleyuBaeTcsi B pacu€re OJHOTO0 KOMIUJIEKTa Ha ABYX
oOyJaromuxcsi. TeMaTnudeckre KOMIUICKTHI J1ad0paTopHOTO OOOpYIOBAaHMS TOJDKHBI OBITh
MOCTPOCHBI Ha KOMILUIEKCHOM HCIOJIb30BAaHUU aHAJIOTOBBIX M HU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX TabOpaTOpHil.
OCHOBHBIMU LEJISIMU U3Yy4eHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:
* (opmupoBaHue HHTEpeca MU CTpPEMJICHUS OOYyYaroIIMXCS K HAydYHOMY H3YyUEHUIO
MIPUPO/IbI, Pa3BUTHE UX UHTEIUIEKTyaIbHbIX U TBOPUYECKUX CIIOCOOHOCTEI;

* pa3BUTHE TPEACTABICHUH O HAyYHOM METOJE TMO3HaHUA U (PopMHpoBaHHE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHUSIM;

* (opmupoBaHuE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

* (opMupoBaHHE YMEHUI OOBACHATH SIBJICHUS C UCIOJIb30BaHUEM (PU3MUECKUX 3HAHUH U
Hay4HBIX JI0Ka3aTeJIbCTB;

* (opMupoBaHHE MPEICTABICHUNA O pOJIU (U3UKHU sl Pa3BUTUS APYIMX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHUl.

JlocTikeHne 3TUX Lieield oOecreuyuBaeTcs pelleHHeM CIEAYIOIUX 3a7ad B IpoLecce

M3Y4eHHUS Kypca (PU3UKU Ha YPOBHE CpPEeIHEro o0Iero 00pa3oBaHus:



* mpuoOpeTeHue CHCTEeMbl 3HaHUH 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIOUAs MEXaHHUKY, MOJICKYSIPHYIO (PU3HUKY, HIIEKTPOAUHAMUKY, KBAHTOBYIO
(U3UKY U IIEMEHTHI acTPO(PHU3UKY;

* (dopMupOBaHHE YMEHHH TPUMEHITH TEOPETHUYECKHE 3HAHUS Ui OOBSCHCHHS
(GU3NYEeCKUX SIBICHUH B TPUPOAC W IS TPUHATHS TPAKTHUECKUX pPEHICHUH B
MOBCEIHEBHOM JKU3HU;

* OCBOGHHE CIOCOOOB pEHICHMs pa3IM4YHBIX 3a7ad C SIBHO 3aJaHHON (pusmueckon
MOJIeNBbIO, 3a/a4, MOJPa3yMEBAIOIINX CaMOCTOSITEIbHOE CO3JaHue (U3NIECKOI
MO/ICNH, a/IEKBaTHON YCIIOBUSIM 3a/1a4H;

* TIOHMMaHHWe (PU3MUECKUX OCHOB W TMPHUHIUIOB JECWCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHHS HA OKPYKAIOIIYIO CPELY;

* OBJIAJICHWE METOJIAMH CaMOCTOSITEIILHOTO TUIAHUPOBAHUS M TPOBEACHUS (HU3UICCKUX
OKCTICPUMEHTOB, aHAIMW3a W  HMHTEPIpeTali  WHQPOPMAIMH,  ONpPEACTICHHS
JOCTOBEPHOCTH TMOJTyYCHHOTO Pe3y/IbTara;

*  CO3/aHW€ YCJOBHM JJISi pa3BUTHS YMEHUH MPOEKTHO-UCCIIEA0BATENBCKOM, TBOPUECKOM
NeSITeIbHOCTH.

Ha wmsyuenue ¢usuku (0a30BBI ypOBEHB) Ha yYpOBHE CpEIHETO OOIIero oOpa3oBaHUS
otBoauTcs 136 dacoB: B 10 kitacce — 68 yacoB (2 vaca B Heznenmo), B 11 kimacce — 68 ygaco (2
yaca B HEJIEIIO).

[Ipennaraemslii B mporpaMme o ¢pu3uKe nepevyeHsb J1ad0paTopHbIX U MPAKTUYECKUX paboT
SBJISIETCS PEKOMEHJOBAHHBIM, YYHUTENb JielaeT BbIOOp MpOBEIEHUs JabOpaTOpHBIX paboT U

OIIBITOB C y‘IéTOM HHAWUBUIYAJIbHBIX ocoOeHHOCTEH o6yqafom1/1xc;1.

COJEP)KAHUE OBYYEHUA

10 KJIACC

Pa3zpnen 1. ®usuka u MeTOAbI HAYYHOI0 O3HAHUS

®usnka — Hayka o npupone. Hayunele MeTOIpl NO3HaHMS OKpyKarouero mupa. Poip
SKCIEPUMEHTA U TEOPUH B NPOLIECCE O3HAHMSI IPUPOIBI.
DKCcIepUMEHT B (pu3mKe.

MoenupoBanue (uzndeckux sBieHUM U mpoueccoB. Hayunsle runoressl. Ousnueckue

3aKOHBI 1 TCOPHUH. FpaHI/ILU:I MMPUMCHUMOCTH (I)I/I3I/I‘1IGCKI/IX 3aKOHOB. HpI/IHI_II/IH COOTBECTCTBHA.



Ponmp m mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAYYHOW KapTHHBI MHUpA, B
IIPAKTUYECKON IEATEIbHOCTH JIFOICH.
Jlemoncmpayuu

AHanoroseie U III/I(i)pOBI)IC HN3MCPUTCIILHBIC HpI/I60pI)I, KOMIIBIOTCPHBIC JATUUKH.

Pa3nes 2. Mexannka

Tema 1. Kunemamuxka

Mexanudeckoe nBKeHHE. (OTHOCHUTENBHOCTh MEXaHMYeCKoro maBikeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemenienne, CKOpPOCTh (CpeaHsii CKOPOCTh, MTHOBEHHAasi CKOPOCTb) M YCKOPECHHE
MaTepuaIbHON TOYKH, WX MPOEKIIMHA HAa OCH CHUCTEMBbI KoopauHat. CloKeHHE MepeMenieHul u
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpPHOE M paBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABMKEHUE. | padKu 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOpPEHHS, TYyTH W nepeMenieHus MaTepruaTbHOM TOYKH
OT BPEMEHH.

CBoboaHoOe majieHne. Y CKOpeHHue CBOOOTHOTO TaJCHUS.
KpuBonuueitHoe nBuxeHue. J[BuxkeHWe MaTepUaIbHOM TOYKM TIO OKPYKHOCTH C

MOCTOSIHHOM TI0 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHas cKopocTh. llepwon u
yacTtoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

Texuuyeckne yCTpoOWCTBA M NPAKTHUECKOE TMPUMEHEHHUE: CIUJIOMETp, [BUIKEHHE
CHapsI0B, LIETIHbIE U PeMEHHBIE MIepeaayu.

Jlemoncmpayuu

Monenb cucTeMbl 0TCUETa, HILTIOCTPALls KHHEMAaTHYECKUX XapaKTEPUCTUK TBUKEHUS.

[IpeoOpazoBanue IBUKEHHI C UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM MIPOCTPAHCTBE.

Habnronenue ABr>keHUs Tena, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUSL.

Hamnpagnenue ckopocTH npy JBUKEHUHU MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEEIICHHS] MTHOBEHHOM CKOPOCTH.

UccnegoBanue  COOTHOIIEHUST ~ MEXAY  NyTSAIMH,  HPOWJIEHHBIMU  TEJIOM  3a
MOCJIEI0BATENbHBIE pPABHBIE MPOMEXKYTKHM BPEMEHU IpU PABHOYCKOPEHHOM JBHXEHUU C

Ha4aJIbHOU CKOPOCTBIO, PABHOU HYIIIO.



N3yuenue nBUKEHU IAPUKA B BA3KOU KUJIKOCTH.

N3yuenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[IpuHnun otHocuTenbHOCTH 1'anunes. Ilepseiil 3akoH HploToHa. MIHEpIHanbHbIE CUCTEMBI
OTCYETA.

Macca Ttema. Cwna. [lpunnun cyneprio3unuu cwi. Btopoit 3akon Hprorona mist
MaTepuanibHOM TOUKHU. TpeTuid 3akoH HproTOHA [1711 MaTe€pUaIbHbIX TOYEK.

3akoH BceMupHOro Tarorenus. Cuma tsxectH. [lepBas kocMHuueckas CKOpPOCTb.

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

Tpenue. Buasl TpeHus (Mokos, cKoiamkeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHus CKOJIbXKeHHs U cuia TpeHus nokos. Koadduunent tpenus.
Cuna conpoTUBJIEHUS NPU IBWKEHUU TeJla B )KUJKOCTH UJTH rase.

[TocTynarensHoe ¥ BpamiareabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO Tena.

MoMeHT cuibl OTHOCUTENBbHO oOcH BpamieHus. [lnedo cunibl. VYcioBus paBHOBECHS
TBEPAOTO Tea.

TexHuueckre yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHME: NOJAIIMIHUKY, JIBUKECHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrnieHne nHEepLUH.

CpaBHEHME MacC B3aUMOJICHCTBYIOLIUX TEJl.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHue cuil.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOopMaIIHu.

Hesecomocts. Bec Tena npu yCKOpeHHOM NOABEME U MTAJICHUU.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHHUSI.

VYcnoBus paBHOBecUs TBEPIOTO Tena. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenue nBmxeHus: Opycka 1o HaKJIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YNIPYTOCTH, BO3HUKAIOUIMX B NPYKHUHE U PE3UHOBOM
oOpasie, OT ux JedopMalmH.

HccnegoBanue yCJIOBI/Iﬁ paBHOBECUSA TBéleOFO TCJIa, UMCIOUICTO OCh BPAIllCHUA.



Tema 3. 3akonvl coXpanHeHUs 6 MeXAHUKE
NMmnynsc MaTepualibHOM TOYKH (TeJa), CUCTEMBlI MAaTEPUANIbHBIX TOYEK. MIMITyJIbC CUIIBI U
U3MEHEHHE UMITYJIbCa TeIa. 3aKOH COXPAHEHUS UMITYJIbCa.

PeakTuBHOE NBMIKEHHUE.
Pabora cuisl. MOIIHOCTE CHIIBI.

Kunernueckast sHeprust MaTepualibHOW TOYKH. TeopemMa 00 M3MEHEHWHM KHHETHYECKOU
JHEPTHUH.

[ToTenumaneHas sHeprus. IloTeHnuanbHas sHeprus ynpyro 1eGopMHUpPOBAHHON MPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3EMIIH.

[loTeHnmanpHple W HENOTEHUUANbHbIE CHIbL. CBSI3b pabOThl HEMOTEHLIMAIBHBIX CHUJI C
W3MEHEHNEM MEXaHUYECKON YHEPTUH CHUCTEMBI TEl.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUN.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnueckre yCcTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: BOJOMET, KONEP, MPYKUHHBIN
IACTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBIKEHUE.

[Tepexon moTeHIMATBHOM SHEPTHH B KUHETUUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyenue aOCOJIFOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI ¢ M3MEHEHHMEM MEXaHMYECKOM SHEpruu Tella Ha

MMPpUMEPEC PACTANKCHUA PE3UHOBOI'O KT'yTaA.

Pazpnen 3. MouiekyasipHasi pu3MKa ¥ TEPMOJAUHAMHKA
Tema 1. Ocnogvl MOIEKYNAPHO-KUHEMUYECKOU Meopun

OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOM T€OPUU U UX OTMBITHOE 0O0CHOBAHHE.
bpoynoBckoe nBwkenue. [Quddy3us. Xapakrep IBMKEHUS ¢ B3aUMOJCHCTBUS YaCTHI]
BelecTBa. MoOJenu CTPOEHUs Ta30B, JKUIKOCTEH M TBEPIABIX Tel U OOBSICHEHHE CBOWCTB
BEIllECTBA HAa OCHOBE A3TUX Mojene. Macca u pa3mepbl MoJiekyn. KonumdecTBo BemiecTsa.

[Tocrosinnas ABoraapo.



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

Mogens naeanpHoro rasa. OCHOBHOE — ypaBHEHHE
MOJIEKYJISIPHOKMHETUYECKON TEOPUH HealIbHOTO Ta3a. AOCOIIOTHAS TeMIlepaTypa Kak Mepa
CpeaHEeN KUHETUYECKOM SHEPrUU TEIJIOBOTO IBMWKEHUA yacThll ra3a. [llkana remneparyp
KenpBuHa. I'a30BbIe 3ak0oHbl. YpaBHeHue Menaeneesa—Knaneiipona. 3akon JlanbToHa.
W3omporieccsl B HacaIbHOM ra3e ¢ IOCTOSTHHBIM KOJIMYECTBOM BemiecTBa. [ paduueckoe
MIPEJCTaBICHUE U30TPOLIECCOB: U30TEPMa, M30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPaKTUUYECKOE TPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITEl, JOKa3bIBAIOIINE AUCKPETHOE CTPOEHHE BemlecTBa, (ororpadum Momekyn
OPraHNYeCKUX COCTMHECHUH.

OnpIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJICKYISIPHOTO B3aUMOACHCTBUS.

Mogenb, HWIUTFOCTPUPYIOLIAask IPUPOTY JABJIEHUS ra3a Ha CTEHKHU COCY/a.

OnBIThL, HJUTFOCTPUPYIOIIUE YPABHEHHUE COCTOSHUS UICATBHOTO I'a3a, M30MPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenne Macchl BO3AyXa B KJIAaCCHOM KOMHATe€ Ha OCHOBE HM3MEpeHUN 00BEMa
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX/1y IApaMEeTPaMU COCTOSTHUS Pa3peKeHHOTO
rasa.
Tema 2. Ocnogvt mepmoounamuxu

TepmonnHamuueckass cucteMa. BHYTpeHHsISt SHEprusi TepMOAMHAMUYECKOM CUCTEMBI U
crocoObl e€ m3MeHeHus. KonmuuecTBo TerioTel U padota. BHyTpeHHSS SHEprusi 0IHOATOMHOTO
uJeanbHOTo ra3a. Bunpl Temonepeaadn: TEIONPOBOIHOCTh, KOHBEKIIUS, U3TydeHUE. Y JesibHast
TEIIOEMKOCTD BEILLIECTBA.

KonnuecTBo TEMIOTHI pu TEIonepeaaye.
[Tonsitne 06 agmabatHOoM mpouecce. [lepBbiii 3akoH TepmoauHamuku. [IpumeHeHHe
MEePBOTO 3aKOHA TEPMOJIUHAMHUKH K u3ompoiieccam. [ paduueckas uaTeprperanus paboThl rasa.

BTOpOfI 3aKOH TCpMOJUHAMHUKHU. HeO6paTI/IMOCTL IMponeccoB B IPpHUPOAC.



Tennobie MammHbl. [TpuHIUTIBI ASHCTBHS TEIUIOBBIX MauH. [IpeoOpa3oBaHus SHEPTUH B
TeroBbIX MamuHax. Koadduuument nonesHoro neiictBus temaoBoil Mamuuel. Lukn KapHo u
ero KO3 HUIMEHT MOJIE3HOTO NEHCTBUSA. DKOJIOTUUECKUE MTPOOIEMBI TETNIOIHEPTETUKH.

Texnuueckue ycTpoilcTBa M NPAKTUYECKOE MPUMEHEHHE: JBHUraTellb BHYTPEHHETO
Cropanusi, OBITOBOM XOJIOIMIIBHUK, KOHIHIIMOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH SHEPrHMHM Tejla IPU COBEPIICHWH pPA0OTHI: BBUIET MPOOKH U3
OYTBIJIKM TOJ JEMCTBHEM CXKAaTOro BO3JyXa, HarpeBaHue 3¢upa B JATYHHOU TpyOke myTéM
TpeHUs (BUI€0AEMOHCTpALU).

N3meneHne BHyTpeHHEH sHepruu (TeMrepaTypbl) Teja Mpu Terionepeaaye.

OmnbIT 10 aMabaTHOMY PACIIUPEHUIO BO3yXa (OTBIT C BO3IYITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTaTelsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomur U3mepenue

YAETBbHOU TETUIOEMKOCTH.

Tema 3. Azpecamnuie cocmoanusn eeutecmea. Pazosvie nepexodwt I1apoodbpazoBanue u

KoHJeHcanus. Vicnapenue u kuneHnue. AOCOTIOTHAS U OTHOCUTEIbHAS BIaKHOCTh

Bo3ayxa. HaceimenHbIit map. Y aenbHas TeroTa napooopa3oBaHus. 3aBUCUMOCTh

TEMIIEpaTypbl KATIEHUS OT JaBJICHUS.

Teépnoe Teno. Kpucrammueckne nu amopdHbie Tena. AHU30TPONHS CBOWCTB KPHUCTAJUIOB.
Kunkue kpucramisl. CoBpeMeHHble Marepuanbl. llnaBnenne m kpuctammszauus. Y aenbHas
TeruioTa miasnenus. CyonuManus.

VYpaBHeHHE TEIIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: TMIPOMETP M IICUXPOMETP,
KAJIOPUMETP, TEXHOJOTMHM IOJYyYEHUsT COBPEMEHHBIX MaTepuajoB, B TOM  YHUCIE
HaHOMAaTepHUaloB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBILLIEHHBIX 1APOB.

Kunenue npyu NoHM>KEHHOM J1aBIICHUM.

Crnioco0Obl M3MepeHHsI BIaKHOCTH.

HaGnronenue HarpeBaHus U IUIaBJICHUS KPUCTANTMUECKOTO BEIIECTBA.

JleMoHCcTpanysi KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul VIamepenue

OTHOCHUTEIbHON BIAXKHOCTH BO3yXa.



Paznen 4. DiiekTpoanHaMuKa

Tema 1. Inekmpocmamuka

OnekTpuzaiusi Tel. OJEKTpuyYeckuid 3apsia. JlBa Buga dSIEKTPUUYECKUX  3apsioB.
[IpoBOAHMKH, AUDIEKTPUKH U TIOJYIIPOBOJHUKH. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsia.

Bzaumopneiicteue 3apsaoB. 3axkoH Kynona. ToueuHblli  3leKTpUYECKUH  3aps.
Onektpuyeckoe mojie. Hanpsok€HHOCTH  dieKTpuYecKoro mojist. [IpuHimmm cyneprno3uinun
ANEKTPUUECKUX MmoJied. JIMHNM Hanps>KEHHOCTH AIEKTPUUECKOTO TOJIS.

Pabota cun oanekrpocratuueckoro mons. [loreHuman. Pa3HOCTP  MOTEHIMANIOB.
[TpoBOAHMKY W AUDIEKTPUKH B AIEKTPOCTATUYECKOM TIOJIE.

JluanekTpudeckast IpOHUIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTtop. DIEKTPOEMKOCTh IJIOCKOTO KOHJIEHCATOpa. DHEPTHUs
3apsKEHHOTO KOHJEHCATOPA.

TexHudeckre yYCTPOMCTBA W TPAKTUUYECKOE NPUMEHEHHE: DJIEKTPOCKOII, JJIEKTPOMETD,
ANIEKTPOCTAaTHUECKAs 3allUTa, 3a3eMJICHHE JJICKTPONPHOOPOB, KOHJIEHCATOP, KOMHUPOBAIBHBIN
armapar, CTpyHHBIN PUHTEP.

Jlemoncmpayuu

YCTpolCTBO M MPUHIUIT IEUCTBUA SJIEKTPOMETpA.

B3anmopelicTBre Ha3IEKTPU30BAHHBIX TEJL.

DReKTpUUYECKOe MOJe 3apsHKEHHBIX Tell.

[IpoBOTHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTH4ecKas 3alluTa.

JIMDIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  3JEKTPOEMKOCTH IUIOCKOIO KOHJIEHCAaropa OT IUIOIIAaAM  IUIACTHH,
PacCTOSIHUS MEXAY HUMH U JUAJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul smepenue

ANEKTPOEMKOCTH KOHJAEHCATOPA.

Tema 2. ITocmoannwiit 3nexkmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DNEeKTPUYECKUN TOK. Y CIOBUS CYILIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
Hctounuku Toka. Cuia Toka. [TocTOSSHHBIN TOK.

HanmeeHHe. 3akon Oma JJIg ydaCTKa LCTIN.



DneKTpuyecKoe COIIPOTHBJICHUE. VYnensHoe COINIPOTUBJICHUE BELIECTBA.
[TocnenoBarenpHOE, NapauIEIbHOE, CMEIIAHHOE COEAMHEHNE IPOBOIHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoymns—JIeHia. MOIIHOCTH 3MEKTPHUECKOTO TOKA.

DNeKTpOABMKYIIasl Cujla U BHYTPEHHEE COMPOTHUBIIEHNE UCTOYHMKA ToKa. 3akoH Oma Juis
MOJTHOM (3aMKHYTOM) 3eKTprieckoil nenu. KopoTkoe 3amMbIkaHue.

DneKTpOHHas IPOBOAUMOCTb TBEPIBIX METAJIJIOB. 3aBUCUMOCTb COIPOTUBIIEHUS METAJJIOB
oT Temieparypsl. CBEpXIpOBOAUMOCTb.

DnexTpuyeckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[HonynpoBoanuku. CoOCTBEHHass M MpPUMECHas MPOBOJUMOCTH IOJIYIPOBOJAHUKOB.
CgpoiictBa p—n-niepexoa. IlomynpoBoIHUKOBBIE TPHUOOPHI.

DneKTpUYecKuii TOK B pacTBOpax M pacIulaBax »dJIEKTPOJMUTOB. OJEKTPOJIUTUYECKAs
JUcconanus. JIEKTPOIU3.

OneKkTpuyecKknil TOK B razax. CaMOCTOSITENIBHBIA U HECAMOCTOSTENbHBIN pa3pan. MonHus.
[Tna3zma.

Texuuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKHA TOKa, OJJIEKTpOHArpeBaTelibHble MPHUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBJICHHSA, BaKyyMHBIM  JMOJA, TEPMUCTOPHl U  (POTOPE3UCTOPHI,
ITOJIYIIPOBOIHUKOBBIN INOJ, FaIbBaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTh COINPOTHUBJICHUS UWJIUHAPUYECKUX IMPOBOJHUKOB OT JUJIMHBI, IUIOLIAJH
MIOIIEPEYHOI0 CEYEHUsl U MaTepHraa.

CMelnanHoe coeIMHEHUE TPOBOTHUKOB.

[IpsiMoe um3MepeHue HNIEeKTPOJABMXKYIEH Cuibl. KOpOTKOE 3aMblKaHUE TajJbBAHHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCUMOCTb COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTD 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIA MPOBOIUMOCTD JHOJA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul 3ydenue

CMCHIAHHOT'O COCAUHCHUA PE3UCTOPOB.



WN3mepenue  21EeKTpOABMXKYIIEW CHJIBI HUCTOYHMKA TOKa W €ro  BHYTPEHHETO
COIPOTHUBJICHUSI.

Habmonenue anextponusa.

Me:knpeaMeTHbIe CBS3H

N3yduenne xypca ¢usukm 0O6a3zoBoro ypoHsS B 10 Kiacce OCyIIeCTBISETCS ¢ yIETOM
COJICPKATEIBHBIX MEXKIIPEIMETHBIX CBS3€d C KypcaMH MaTeMaTUKd, OWOJIOTHUH, XHMHH,
reorpaduu v TEXHOJIOTHH.

Meoicnpeomemnuvle nouamusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOIO MO3HAHMS:
SBJICHHWE, HAy4yHbIH (QakT, Tumnore3a, (pusnueckas BeJIWYMHA, 3aKOH, TEOpHs, HaOIIOAEeHUE,
AKCIEPUMEHT, MOJIEJIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: penieHue CUCTEMbl ypaBHEHUW, JWHEWHas QyHkuus, mapadona,
runep6oia, X rpaQuKu U CBONCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CUHYC, KOCUHYC, TAHI'€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXAECTBO, BEKTOPbl M HX MPOEKIUU Ha OCH
KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanuueckoe NBUKEHUE B KUBOH mpupone, 1uddysus, ocMOC, TEII000MeH
KUBBIX OPraHU3MOB (BHJbI TEIUIONEpeauu, TEIIOBOE paBHOBECHE), SJIEKTPUUECKUE SBJICHUS B
YKUBOU TIPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIJIOBble CBOICTBA TBEPIBIX TeN, KHUAKOCTEH U Ta30B, 3JIEKTPUUYECKUE

CBOMCTBaA MCTAJJIOB, DJICKTPOJIUTHYCCKad AUCCONMaIvs, raJlbBaHUKa.

l'eoepaghus: BNaXXHOCTH BO3/4yXa, BETPbI, 0apoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUe ABMKEHUN C UCHOJIH30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHMKE, TOJIIUIHUKHN, HCIOJb30BAaHHE 3aKOHA COXPAHEHHUS HMIYJIbca B TEXHHUKE (pakera,
BOJOMET W Jpyrue), JABUraTteilb BHYTPEHHETO CropaHus, IMapoBas TypOuHa, OBITOBOMH
XOJIOIMJIBHUK, KOHUITUOHEP, TEXHOJIOTHH MOJIyUYeHHUsI COBPEMEHHBIX MaTepUAIOB, B TOM YHCIIE
HAHOMATEPUAJIOB, W  HAHOTEXHOJIOTWUH,  JJIEKTPOCTaTUYeCcKas  3allluTa,  3a3eMJICHUE
AIEKTPOTPUOOPOB, KCEPOKC, CTPYHHBIH  MPUHTED, AJIEKTPOHArpEBATEIbHBIE

HpI/I60pH, QJICKTPOOCBCTUTCIILHBIC HpI/I60pBI, TraJIbBaHUKaA.

11 KJIACC



Pa3nesn 4. duekTpoanHaMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

IlocrositHHBIE MarHWTHL. B3auMMoaeHCcTBHE IOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
Bexrop MarauTHOM MHAYKIMH. [IpuHIMII Cynepno3uuy MarHUTHBIX NOJIeH. JIMHUKM MarHuTHOM
nHaykuuy. KapTuHa TuHUI MarHUTHOW MHAYKIUU OJIE HOCTOSIHHBIX MarHUTOB.

MaruutHoe 1oJie NMpOBOJHMKA ¢ TOKOM. KapTuHa JIMHHMH MHIYKIMM MAarHUTHOTO MOJIS
JUIMHHOTO MPSIMOIO MPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHHUKA, KATYIIKH C TOKOM.
OmneIiT OpcTena. BzaumoaeiicTBre MPOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYNb U HallpaBJICHUE.

Cuna Jlopenmia, e€ MOIyabp W HampaBieHue. J[BWKeHHe 3apsHDKEHHOM 4YacTHIBI B
OJIHOPOJIHOM MarHuTHoOM mnoJje. Pabora cumsl Jlopenia.

SIBneHue DNEKTPOMArHWUTHOM WHAYKIUHU. [IOTOK BeKTopa MarHUTHOW HHIYKIUU.
DNEeKTPOABMKYIIAS CHJIA UHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMU Dapajes.

BuxpeBoe snekTpuueckoe ImoJie. ONEKTPOJABHKYIIAs CHJIA HHAYKIMH B IIPOBOJHHKE,
JBUKYIIEMCS TIOCTYNATENIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NHnykTUBHOCTG. SIBIE€HNE CAMOMHAYKIIMH. DIEKTPOABHKYILAsA CUIIA CAMOUHIYKIIUH.

OHeprusi MarHUTHOTO MOJISL KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.
Texuuueckue ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHUE: TOCTOSIHHBIE MArHUTHI,

3JIEKTPOMArHUThI, JIEKTPOIBUTATENh, YCKOPUTEIH JIEMEHTAPHBIX YACTHUIl, HHIYKIMOHHAS 11€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE ANEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIMHUY MHIYKIIMU MarHUTHOTO TIOJIAL.

B3aunmopeiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuibl JIopeHI1a Ha MOHBI DJIEKTPOJIUTA.

SIBneHue ANEeKTPOMArHUTHOM UHAYKIIUH.

IIpasuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJABMAKYIIEH CUJIbI MHIYKIIMU OT CKOPOCTH W3MEHEHUS MarHUTHOTO
MMOTOKA.

SIBnenue CaMOMHAYKIIUU.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul VI3yaenue
MarHUTHOTO TOJISl KaTYIIKU C TOKOM.
HccnenoBanue neficTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBIICHUS 3JI€KTPOMArHATHOM MHIYKIIMH.

Pa3nes 5. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbvle KONEOAHUS

Konebarenbnast cuctema. CBoOoaHble MexaHHYeckue KojeOaHusa. [apmoHuyeckue
koneOanus. Ilepmon, wacrora, ammumryna u ¢asza kosebanuil. IIpyKMHHBII MasTHUK.
Marematuueckuii MasTHUK. YpaBHEHUE TapMOHUYECKHX Koisiebanuil. [IpeBpaiienue sHepruu
IIPU FapMOHUYECKUX KOJIeOaHUSX.

Konebarenpuspiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B HJICATLHOM
KojeOaTeNbHOM KOHType. AHAIOTHS MEXKAy MEXaHMYeCKUMH U DJIEeKTPOMArHUTHBIMU
konebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs PHEPTHMU B HA€aIbHOM KOJeOaTeTbHOM
KOHTYPE.

[IpencraBnenue o 3aTyxarolMUX KosieOaHUsAX. BbIHYKIEHHBIE MEXaHUYECKHE KOJICOaHUs.
Pe3onanc. BelHyX/1eHHBIE AJIEKTPOMAarHUTHbBIE KOJIeOaHHUs.

[Tepemennbiii Tok. CHHYCOUJAIBHBIA MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUIUTYHOE U IEUCTBYIOIIEE 3HAYCHUE CUIIBI TOKA U HANIPSDKCHHUS.

Tpancopmarop. IlpousBoactBo, nepenaya U MNOTPEOICHHE HIEKTPUUYECKON SHEPTUU.
OKOJIOTUYECKHE PHCKM IIpH INPOM3BOACTBE JIIEKTpodHepruu. KyibTypa HCHOIb30BaHUSA
IEKTPOIHEPIUH B TOBCEAHEBHOMN KU3HU.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: DIIEKTPUYECKHM 3BOHOK,
reHEepaTop NEPEMEHHOIO TOKA, JIMHUU JIEKTpoIepeiad.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoJieOaTeNIbHOM crcTeMbl (IPYKUHHBINA MM MaTeMaTHYECKHM
MasITHUK).

HaGnronenue 3aTyxarommx KojaeOaHi.

HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habnronenue pezoHaHca.

CB0060AHBIE NIEKTPOMArHUTHBIE KOJIeOaHMS.

OcmwinorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKa M HANpPsDKEHHMsT OT BPEMEHH) IS

QJICKTPOMATrHUTHBIX KOJICOAHHH.



Pe3onaHc mpu mocCieoBaTEIEHOM COCIUHEHUH PE3UCTOPa, KATYIIKH WHIYKTHBHOCTU U
KOH/IEHCATOpa.

Moienb TUHUH 3JIEKTPOIIepeIayuu.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnemoBanue 3aBUCHMOCTH TIEPHOJIa MaJIbIX KOJICOAHUI Ipy3a HAa HUTHU OT JUTHHBI HUTH H

Macchl rpysa.

HccnenoBanue TIEpeMEHHOIO TOKAa B LENH W3  IIOCIENOBATEIBHO COCIMHEHHBIX
KOH/JIEHCATOPa, KaTylIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE 0IHbL

MexaHnnyeckue BOJIHBI, yClIoBuUs pacnpocTpanenus. [lepuon. CkopocTh pacipocTpaHEeHUs
1 JuIMHA BOJIHBL. [lonepeynsie u Mpo10IbHbIE BOJIHBI.

WnTtepdepenius u nudpakiys MeXaHHIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

OIIEKTPOMAarHUTHbIE BOJIHBI. YCJIOBUS HW3JIy4EHUs DJIEKTPOMATHUTHBIX BOJH. B3anmmHas
opueHTanus BekTopoB E, B, V B anekTpomarautHoi BojiHe. CBOKWCTBA AIEKTPOMATHUTHBIX BOJIH:
OTpakeHHWe, MpeJoMIIeHHe, moysipu3zauus, Audpakuus, uHTeppepeHuus. CKopocTh
ANEKTPOMAarHUTHBIX BOJIH.

[IIkaa 37€KTPOMAarHUTHBIX BOJIH. [IpHMeHEHHE 3JIEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUHMIBI painoOCBs3U U TeNEeBUACHUS. Paaronokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKaOUIEH Cpeibl.

TexHuueckne ycTpOMCTBAa M IMPAKTHYECKOE MPUMEHEHHE: MY3bIKaJbHBIE WHCTPYMEHTHI,
YIbTPa3BYKOBAsl AMArHOCTUKA B TEXHUKE M MEAMIIMHE, pajap, paJuoNpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoOCTPAHEHUE TOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomieecs Teno kKak HCTOYHHUK 3BYKa.

HaGnronenue oTpaxkeHus U MPENOMIICHUS MEXaHUUECKUX BOJIH.

Habnronenue unrepdepeHunu 1 Tuppakiiud MEXaHHYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnronenue cBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIMTYJOW M YacTOTOM

KOJICOaHUIA.



HccnenoBanme  CBOMCTB — 3JEKTPOMArHUTHBIX  BOJIH:  OTPaXEHHE, IPEJIOMJICHHUE,
noJisipu3anusi, 1uppakuus, HHTepPepeHns.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsiMonmHeHOE pacpocTpaHEHUE CBETa B OJJHOPOIHOM cperie.
JIyud cBeta. ToueUHBIN UCTOYHUK CBETA.

OTtpaxenue cBeTa. 3aKOHBI OTpakeHHUs cBera. llocTpoeHne M300paKEHH B IJIOCKOM
3epKaje.

[Ipenomiienne cBeta. 3aKOHBI MPEIOMIICHHS cBeTa. AOCOTIOTHBIN TTOKa3aTellb
npenomieHus. [loHoe BHyTpeHHEee oTpaxkeHne. [IpeenbHbIi yroil IOJTHOTO BHYTPEHHETO
OTpaKEHHUS.

Hucnepcus cseta. CroxkHbli cocTaB Oenoro ceera. Ler.

Colwuparoriiue  u paccenBaronme JINH3BI. Tonkas JIVH3A.
@DOoKyCHOE pacCTOSIHUE U ONTUYECKasi cujla TOHKOM JIH3bI. [locTpoenune u3o0paxkeHuit B
COOMPAIOINX M PACCEHBAIOIINX JIMH3aX. DOpMYyiia TOHKOU JIMH3BI. Y BEIUYCHHE, TABAEMOE
JINH30M.

[Ipenensl TPpUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. UnTepdepentius ceera. KorepeHTHBIC HCTOYHUKH. Y CIIOBUS
HaOJI0IEHUS] MAKCUMYMOB U MUHUMYMOB B HHTEP(EPEHIIMOHHOMN KapTUHE OT JBYX CUH(Aa3HBIX
KOT€PEHTHBIX UCTOYHHUKOB.

Hudpakuus csera. AudpakuronHas peméTka. Y cioBue HaOI0IeHUS TJIaBHBIX
MaKCUMYMOB IIpU  MaJICHUU MOHOXPOMaTH4ECKOTO cBeTa Ha Au(pakuuOHHYIO
PEIIETKY.

[lonspuzanus ceera.

Texnuyeckue ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHUE: OUKH, JIyna, (poToamnmapar,
MIPOEKIIMOHHBIN anmapar, MUKPOCKOII, TENIECKOI, BOJOKOHHAs ONTUKA, AUPPaKIIMOHHASL
peuéTKa, MoJsIpou..

Jlemoncmpayuu

[IpsiMonMHENHOE pacTIPOCTPAHEHHUE, OTPAKEHUE U TPEIIOMIIEHUE CBETA.
OnTuyeckue MpruoOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHrne. Moienbs CBEToBOIA.

HccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.

Mogenu MUKpOCKOTa, TEIECKOIa.

Habmonenue nuatepdepeHnnn cera.



Habmonenue nudpakiuu ceera.
Habmonenue nucnepcun cBera.

[TonyueHue cekTpa ¢ HOMOLIBbIO IPU3MBI.

[Tonyuenue cnexTpa ¢ HOMOLIbIO AUPPAKIIUOHHON PEILIETKH.
HaGnroneHue nosnspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul Ismepenue
[IOKa3aTells IPEJIOMIICHHS CTEKIIA.

HccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.

HaGnronenue aucnepcun cera.

Pa3nen 6. OcHOBBI cienaIbHOM TEOPUH OTHOCUTEIbHOCTH
['panuubl MPUMEHUMOCTH KIIACCMYECKOW MeXaHUKHU. [locTynaTel crnenuanbHOW TEOPUH
OTHOCHUTEIILHOCTH: WHBApPHAHTHOCTH MOJYJS CKOPOCTH CBE€Ta B BaKyyMe, MPHUHIIUI
OTHOCHUTEIBHOCTH DUHIIITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKPAILICHUE JJIUHBI.
DHEPrus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs3b MacChl C SHEPTrUEl U UMITYJIBCOM PEISITUBUCTCKOM YaCTHUIbI. DHEPIrUs MOKOSI.

Pasznea 7. KBanroBas pusuka
Tema 1. dnemenmul KGAHM OGO ONMUKU
®dotonbl. Dopmyna [lnanka cBsa3u sHEprun (GOTOHA C €ro YaCTOTOW. DHEPTHsl U UMITYJIBC
¢doToHa.
OtkpeiTne u wuccinenaoBanue ¢orodrddekra. Ombitel A. I'. CroneroBa. 3aKoHBI
doTorddekra. YpaBHenue DiinmTeitna st potoaddekra. «Kpacnas rpanuna» porosddexra.
HaBnenune cBeta. Onbitel I1. H. JIeOGenena.

XUMHYECKOe IeHCTBHE CBETA.
Texnuyeckne YCTpOWCTBA M MPAKTUYECKOE MpHUMEHEeHHEe: (PoTodnemMeHt, (OTOAATUUK,

coJIHeyHast 0aTapest, CBETOAMUOI.
Jlemoncmpayuu
@013 PeKT Ha YCTaHOBKE C IMHKOBO MIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO (oTod(hdeKTa.
Ceeroguos.

Conneunas 6atapest.



Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OmbiThl Pesepdopna no paccesHuro o -yactuil. [lmanerapras
Mmozenb aroma. [loctynarel bopa. M3nyuenue u nornomeHne (poToHOB Mpu mepexosie aToMa ¢
OJIHOTO YpPOBHSI SHepruM Ha Jpyroil. Bunel cnextpoB. CHexkTp ypoBHEW 3HEpruuM aroma
BOJIOPOJA.

BounnHoBsie cBoMcTBa yacTull. BosHel ne bpoinsa. KoprnyckyasipHO-BOJIHOBOM Tyann3M.

CrioHTaHHOE U BBIHYXJECHHOE U3yYCHHUE.

TexHuueckre yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHME: CIEKTPAJIBHBIA aHAIU3
(ciekTpocko), 1a3ep, KBAHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Mogens omnbiTa Pezepdopra.

Omnpenenenre JIMHBI BOJHBI J1a3epa.

Habntoienue nuHeHyaThIX CIEKTPOB U3ITy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomvr Habmonenue

JINHENYaTOro CIEeKTpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTBI,  JI0Ka3bIBAIOLIUE CJI0’KHOCTh CTPOEHHs  sjpa. OTtkpeITHE
paaunoaktuBHOCTH. OnbITH Pezepdopaa mo onpeneneHnio coctaBa paaloakTUBHOTO U3ITyYEHUSI.
CaoiicTBa anbda-, 6era-, raMMa-u3TydeHUsI.

Bnusinue pagunoakTUBHOCTH Ha KUBbIE OPraHU3MBI.
OtkpeiTHE TIpoTOHA M HelTpoHa. HyknonHas monenp siapa ['eitzenOepra— MBaHeHKoO.

3apsia sapa. MaccoBoe unciio sapa. M30Torsbl.

Anba-pacnian. DNeKTpOHHBIH U MO3UTPOHHBIM Oera-pacnaa. ['ammauziayueHue. 3aKoH
pPaZroaKTUBHOIO pacnaja.

DHeprus cBA3M HyKJIOHOB B sijipe. SnepHble cuiibl. Jleekt Maccsl sapa.

Snepnsle peakuuu. [leneHne u cuHTE3 szep.

Snepubiii  peaktop. TepmosinepHblii cunTe3. I[IpoGneMbl M MEPCHEKTUBB  sSEpHON
OHEPreTUKU. JKOJIOTUUECKUE ACTIEKTBhI IAEPHOM SHEPIEeTUKH.

OnemeHTapHble YacTULBI. OTKpPBITHE O3UTPOHA.

Metoab! HAOIIOAEHNS U PETUCTPALIUH SIEMEHTAPHBIX YACTHII.

CDYH,Z[aMeHTaJ'ILHBIC B3auMOJeHCTBUA. ENMHCTBO (I)I/I3I/I‘-ICCKOI\/'I KapTUHBI MHpa.



Texnudeckrne yCTpOWCTBAa M MPAKTUYECKOE MPUMEHEHHE: TO03UMETp, Kamepa BuibcoHa,
SJIEPHBIN PEAaKTOP, aTOMHast OoMOa.

Jlemoncmpayuu

Cu€TurK HOHU3HUPYIONTUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoToTpadusm).

O0o0maroniee NoBTOpPEeHUE

Ponp ¢u3uku W acTpOHOMHUU B HSKOHOMHUYECKOW, TEXHOJOTHYECKOH, COLMUAIBLHOW U
THYECKON cdepax [eATENIbHOCTH YEeJOBEeKa, poJib M MeCTO (U3MKM U acTPOHOMHUU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, poJib (QU3NYECKOM Teopuu B (OPMHUPOBAHUU
MpescTaBiIeHU 0 pu3nueckoi kKapTuHEe MUpa, MeCTO (GU3UYECKOM KapTHHBI MHpa B 001EM psiy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MIPEJICTaBICHHM O IPUpO/IE.

MexnpeamerHblie CBSI3U

N3yuenne xypca ¢usukm 6a3oBoro ypoBHsS B 11 Kiacce oCymiecTBISIETCS ¢ y4E€TOM
COJIep’KaTeNbHBIX MEXKIIPEJAMETHBIX CBS3€il C KypcaMu MaTeMaTHKH, OWMOJOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nouamusi, CBSI3aHHbIE C U3yYEHHEM METOJOB HAyYHOTO MO3HAHMS:
SBJICHWE, HaAy4dHBIM (akT, Tumore3a, (Qu3myeckas BeIWYMHA, 3aKOH, TEOpHs, HAOIIOICHUE,
AKCIEPUMEHT, MOJICIUPOBAHHIE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHUe CUCTEMbl YpPaBHEHUH, TPUTOHOMETpHYECKHE (YHKIIUU: CHHYC,
KOCHUHYC, TAHTEHC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI M HX
MPOEKIIMM HAa OCH KOOPAMHAT, CJIOXKEHHE BEKTOPOB, IMPOU3BOIHBIC AJIEMEHTAPHBIX (DYHKUHUH,
MIPU3HAKU TI0JI00US TPEYTOJILHUKOB, OMPEIEICHNE TUIOIIA/IN TUIOCKUX QUryp u o0bEma Ted.

buonocus: snekrpuyeckue sBIECHUS B JKUBOM MNpUpPOJE, KojeOaTelbHBIE IBUKEHHUS B
KUBOUM TpUpOJIe, ONTUYECKUE SIBJICHUSA B >KHUBOW MpPUPOJE, ACUCTBUE paIuallid Ha KUBBIC
OpTraHU3MBI.

Xumusa: CTpOEHHME aTOMOB M MOJIEKYJ, KPUCTAJUIMUECKAs CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CTIEKTPAIbHbBIN aHaIN3.

l'eozpaghus: marHuTHbBIE TMOJIOCA 3€MIIH, 3aJI€KW MAarHUTHBIX pyZ, (HOTOCHEMKA 3eMHOMN

MOBEPXHOCTHU, ITPEACKA3aHUC 3CMHeTpHCCHHﬁ.



Texnonozusn: ITUHUM JIIEKTPOIIEPENAY, TEHEPATOP MEPEMEHHOIO TOKA, DJIEKTPOIBUIATENb,
WHAYKIIMOHHAS T€4b, paaap, pPaguoNpuEéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-meub,

MPOEKIIMOHHBIN anmapar, BOJJOKOHHAs ONTHKA, COJIHEYHAasi OaTapest.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHMUSA

OcBoenne yueOHOTO mpenmera «@Du3nka» HA YPOBHE CPEIHEr0o oOIero oOpa3oBaHUS
(6a30BBIiI  ypOBEHb) JOJDKHO  OOECMEYUTh  JOCTIDKCHHE  CIENYIONIUX  JIMYHOCTHBIX,

MCTAIMPECAMETHBIX U TPEIMETHBIX O6pa3OBaTCJ'IBHI)IX PE3YyIbTATOB.

JIMUHOCTHBIE PE3YJIBTATbHI

JIM4HOCTHBIE PE3YNBTaThl OCBOCHUSI ydyeOHOTO mpeameTra «Du3nkay JOHKHBI OTpaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYUYarOIIMXCs PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH
MO3UIINEH JIMYHOCTH, CHCTEMOM IICHHOCTHBIX OpHEHTAllUi, TMO3UTUBHBIX BHYTPEHHHX
yOCXKJIGHU, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM  IIEHHOCTSIM  POCCHHCKOTO  0OIIecTBa,
pacIIMpeHre XKU3HEHHOTO OIbITa W ONBITA JIEATEILHOCTH B MPOIECCE pPeaTM3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIHLHOM IEATETLHOCTH, B TOM YHUCJIC B YaCTH:

1) rpaIaHCcKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh I'PAKJAHCKOHN MO3UIMK 00yJaroIerocs Kak akTHBHOTO U
OTBETCTBEHHOI'0 4YJ€Ha POCCHMCKOro oOIIecTBa; MPUHATHE TPAAULIMOHHBIX OOIIEYEeTOBEYECKHX
I'YMaHUCTUYECKUX U JIEMOKPAaTHUECKUX ILIEHHOCTEH; TFOTOBHOCTb BECTH COBMECTHYIO
NeATeIbHOCTh B MHTEPECAX IPAXKAAHCKOTO
oOmiecTBa, ydacTBOBaTb B CaMOYNpABICHUHM B 00pa3oBaTelNbHON OpraHu3aluM; yMEHHE
B3aMMO/IEHCTBOBATh C COLMAIIbHBIMUA UHCTUTYTAMU B COOTBETCTBHUHM C
uX (YHKIMAMHU U Ha3HAYEHHUEM; TOTOBHOCTh K T'yMaHUTApHOU U
BOJIOHTEPCKOMN AEATEIILHOCTH; 2) HATPHOTHYECKOI0 BOCTIMTAHMS ¢
c(OPMHUPOBAHHOCTh POCCUHCKOM IpakTaHCKOW UIEHTUYHOCTH, aTPUOTU3MA;
LIEHHOCTHOE OTHOUIEHHUE K FOCYIapCTBEHHBIM CUMBOJIAM, JOCTH)KEHUAM
POCCUICKUX YUEHBIX B 00AaCTH (U3UKU U TEXHUKH; 3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:
C(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ATUYECKOTO TIOBEICHUS; CHOCOOHOCTh
OLICHMBATh CHUTYAllUI0 U IPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICh HAa MOPAJIBHO-

HPaBCTBCHHLIC HOPMbI U ICHHOCTHU, B TOM YUCJIC B ACATCILHOCTU y‘IéHOI‘O; OCO3HaHUC JIMYHOTO



BKJIa/Ia B TIOCTPOCHUE YCTOHYMBOTO Oyaymiero; 4) 3¢TeTH4eCKOro BOCHUTAHUS: YCTETHUECKOE
OTHOIIEHHUE K MUPY, BKJII0Yasi 3CTETUKY Hay4HOI'O TBOPYECTBA,
npucymero (pu3N4ecKo Hayke; 5) TPyAOBOr0 BOCIHMTAHUS: UHTEPEC K pa3IMYHBIM cdepam
podecCHOHABHOM IeATEIIBHOCTH, B TOM
YHCcie CBA3aHHBIM C (DU3MKON M TEXHHMKOH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD Oymymiei
npodeccun U pearTu30BBIBATh COOCTBEHHBIC XU3HEHHBIC IUIAHBI; TOTOBHOCTh M CIIOCOOHOCTH K
00pa30BaHUIO M CaMOOOPa30BaHHIO B 00JIACTH
GU3MKM Ha TMPOTSKEHUH BCell JKU3HU; 6)
JKO0JIOTHYEeCKOI0 BOCIIMTAHMSA:
c(OpMHUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYphI, 0CO3HAHHE IT100aTbHOTO
XapakTepa 3KOJIOTMUECKUX TMpoliieM; IUIAHWPOBAaHME M OCYLIECTBJICHHUE JIEHCTBUH B
OKpY’Kalolllel cpejie Ha OCHOBE
3HAHMS IieJIed YCTOWYMBOTO pa3BUTHS YEJIOBEUYECTBA;  PACIIMPEHHME OIbITa JESTeNbHOCTH
9KOJIOTMYECKOM HaNpaBJICHHOCTH Ha
OCHOBE HMEIOIIUXcSd 3HaHUM 1o ¢usuke; 7)
HEHHOCTH HAYYHOI'0 MO3HAHUSA:
C(OPMHPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY

YPOBHIO pa3BUTHA (PU3HUECKON HAYKU;
OCO3HaHHE IIEHHOCTU HaY4YHOH AEATeIbHOCTH, TOTOBHOCTH B Ipoliecce U3ydyeHus: (pusuku

OCYIICCTBJIATH MMPOCKTHYIO KU UCCICAOBATCIIBCKYIO ACATCIbHOCTE HHANBUAYAJIbHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTenbHbIE YHHBepPcaIbHbIe YueOHbIe JeiicTBUsi BazoBble
JOrn4YecKHe JeCTBUA:

CaMOCTOSITENIbHO (OPMYIHPOBATh M aKTyallM3MpOBaTh MpoOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE; OINPEACIATH IEIIH ACATEIHbHOCTH, 3a/1aBaTh MapaMeTPhl M KPUTEPHH UX
JOCTHIKEHHS; BBISBISATh 3aKOHOMEPHOCTH U MPOTHUBOPEUYUS B PACCMATPUBAEMBIX (DHU3HUECKUX
SBJIICHUAX; pa3pabaThIBaTh IUIaH PELICHUS MPOOIEMBI ¢ YIETOM aHATH3a UMEIOIIUXCS
MaTepuaIbHbIX U HEMATePUAIIbHBIX PECYPCOB; BHOCUTh KOPPEKTUBBI B ICSITEIIBHOCTh, OLIEHUBATH

COOTBETCTBHUE PE3YJHTATOB
L[eJIsIM, OIEHUBATh PUCKH TOCIEICTBUN AESITENTFHOCTH; KOOPAWHUPOBATH U BHIMIOTHATH paboTy B

YCJIOBHUAX PEAJIBHOTO,



BUPTYaJlbHOTO M  KOMOWHHPOBAHHOTO  B3aUMOJEHCTBHS; pa3BUBATh KPEaTUBHOE

MBIIJICHUE ITPU PCIICHUU JKU3HCHHBIX HpO6HeM.

Ba3oBble nccienoBareibckue 1eiCTBUS:

BJIa/IETh HAYYHOU TEPMHHOJIOIHEH, KIIFOUEBBIMU MTOHATUSIMU U METOJIaMU
¢u3nveckoil HAyKd; BIAIETh HAaBBIKAMH  y4eOHO-HMCCIIEIOBATEICKOH W MPOEKTHOU
JEeSITEIbHOCTH B 00J1acTU (PU3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MTOUCKY
METO/IOB pelICHUs 3aJady (U3NYECKOTO COJEp)KaHUs, MPUMEHEHHUIO pPAa3JIMYHBIX METOJ0B
MO3HAHUS;

BJIQJIETh BUJAMM JAEATEIBHOCTU IO IOJYYEHHIO HOBOIO 3HAHUS, €ro HMHTEpIpeTaIuu,
peo0pa3oBaHUI0 M TMPUMEHEHHMIO B Pa3IMYHbIX Y4YEOHBIX CHUTyallMsIX, B TOM 4HCIE IpHU
CO3JaHUU Y4EOHBIX POEKTOB B 00JIaCTU (U3UKH; BBISIBIISITH IPUUUHHO-CJIEICTBEHHBIE CBSA3HU U
aKTyalu3MpoBaTh 3aJady, BbIJIBUTaTh THUIOTE3y €€ pelleHHs, HaXOJWUTb AapryMeHThl JUIs
JI0Ka3aTeNbCTBA CBOMX YTBEp)KJAEHUHM, 3a/laBaTh MapaMeTpbl U KPUTEPUH  PELICHUS;
aHAJIM3UPOBATH MOJIYUYECHHBIE B XO/€ PEIICHUS 3aJaul Pe3yabTaThl,

KPUTHYECKH OILIEHWBATh MX JOCTOBEPHOCTh, MPOTHO3UPOBATH M3MEHEHHE B HOBBIX YCJIOBUSX;
CTaBUTH U (POPMYTUPOBATH COOCTBEHHBIC 3a7]a49i B 00pa30BaTEIHHOM
NEeSITEeNbHOCTH, B TOM 4YHCIE NpH HU3YyYeHHH (QHU3UKH; JaBaTh OLEHKY HOBBIM CHUTYalUsM,

OIICHUBATh MPUOOPETEHHBIN OIBIT; YMETh IEPEHOCUTH 3HAHUS MO (PU3MKE B IPAKTUUYECKYIO

o0macTb
KHU3HEJEATENIbHOCTH; YMETh UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJIEU, IIPEJIaraTh OPUrHHAIbHBIC TOAXOAbl U PEIICHHS; CTAaBUTH

poOIeMbl U 3a/1a4H, IOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

Pa6ora ¢ undopmanmeii:

BIIQJIETh HABBIKAMU MOJIydeHUs MHGopManuu (U3MUEecKOro COJACpKaHUS U3 HCTOUHHKOB
pa3HBIX THUIOB, CAMOCTOSITEJIBHO OCYIIECTBIIATh IIOWUCK, aHAJM3, CHCTEMATH3alUI0 U
UHTEpIpeTanuio WHPOPMAIUN pPA3IMYHBIX BUJIOB U (OpM IMpEACTaBICHHS; OICHUBAThH
JOCTOBEPHOCTH HH(POPMAIIHH;

UCIOJb30BaTh CPEJICTBA HMH(POPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTMH B
pelIeHNH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpraHU3allMOHHBIX 3a7a4y C COOJIIOJICHHEM
TpeOOBaHUN SPrOHOMUKH, TEXHUKU 0E30MaCHOCTH, TUTHEHBI, pecypcocOepexeHts, IPaBoOBbIX U

9TUYCCKUX HOPM, HOpM HHq)OpMaHHOHHOﬁ 6630HaCHOCTI/I;



CO3/1aBaTh TEKCThl (PU3MYECKOTO COJEpKAaHUS B Pa3IUUHBIX (opMmaTax ¢ y4EToM
HazHaueHUs WHGPOpMAIMM M IEJIeBOH ayauTOpHM, BbIOMpas ONTUMaJbHYIO  (opmy

MMPpCACTAaBJICHUA U BU3yaJIU3allUH.

KoMMmyHukaTHBHBIe YHUBepcalbHbIe yYeOHbIe 1elCTBUSA:
OCYIIECTBIISITH OOIIEHHE Ha YypoKax (HU3UKM M BO BHE-YPOUHOH JIESATEIHHOCTH,
pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYalluid ¥ CMATYATh
KOH(DIIMKTHI; pa3BEPHYTO M JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BaHUEM
SI3BIKOBBIX CPEZCTB; TIOHUMATh U UCIOJIB30BaTh IPEUMYIIECTBA KOMaH/IHON U MHIUBUYaJIbHON
paboThl; BBIOMPATh TEMATUKY U METObl COBMECTHBIX JEMCTBUM ¢ yUETOM 00IINX
MHTEPECOB M BO3MOXHOCTEH Ka)KIOTO YJI€HA KOJUIEKTMBA; INPUHUMAaTh €M COBMECTHOU
NEeSATENBHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JIEUCTBUS IO €€ JOCTHUKEHHUIO: COCTABIIATH
IUIaH JEUCTBUM, paclpeiessTh oM C Y4€TOM MHEHHUH Y4acTHHUKOB, OOCYXIAaTb pe3yibTaTbl
COBMECTHOM pabOThI; OLEHMBATh KAUECTBO CBOETO BKJIAJA M KaXKJIOTO YUaCTHHKA KOMaH/Ibl B
oOuuii pe3ynpraT 1Mo pa3paboTaHHBIM KpPUTEPUSM; IpeAjaratb HOBBIE INPOEKTHI, OLIEHUBAThH
UJIeU C TIO3ULUY HOBU3HBI,
OPHUTMHAJIBHOCTH, IPAKTHYECKOM 3HAYMMOCTH; OCYHIECTBIIATH IO3UTHUBHOE CTPATErMYECKOE
[IOBEJIEHUE B Pa3JIMYHBIX

CUTyalusiX, IPOABIATE TBOPUCCTBO U Boo6pa>1<eH1/Ie, OBITE WHUIWATUBHBIM.

PeryasiTuBHble YHHBepcajibHble yueOHbIe HeiicTBust CaMooOpranu3anus:

CaMOCTOSITEJIBHO OCYIIECTBIISITh [O3HABATEIbHYIO AEATEIBHOCTh B 00JacCTH (U3UKU U
aCTPOHOMMH, BBIABIATH MNPOOJIEMBI, CTaBUTh U (OPMYIUPOBAaThH COOCTBEHHBIE 3a7auM;
CaMOCTOSITEJIBHO COCTaBIATh IUIAH pEIICHHUs pacu€THBIX M KayeCTBEHHBIX 3ajad, IUIaH
BBIMIOJIHEHUST MPAKTHMUYECKOW pPabOThl ¢ Y4ETOM HMEIOIIUXCA PECYpcoB, COOCTBEHHBIX
BO3MOXHOCTEH U NPEANIOYTEHNU; JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclupATh paMKH y4eOHOro IpeAMeTa Ha OCHOBE JIMYHBIX IpPEINOYTeHUH; JenaTh

0CO3HaHHBII BEIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 33 pEUICHUE; OLEHHUBATh

PUOOPETEHHBIN OIBIT;

CrocoOCTBOBATH (POPMHUPOBAHUIO U MTPOSBICHUIO IPYIULIMH B 007aCTH

(¢u3uKH, TOCTOSHHO TOBBIIIATH CBOI 00pa30BaTENbHBINA U KYJIbTYPHBIA YPOBEHb.



CﬁMOKOHTpOJ’IL, 3M0[IHOH3J1]:HLIﬁ HHTE/IVICKT:
AaBaTb OUCHKY HOBBIM CUTyallusIM, BHOCHUTb KOPPCKTUBEI B ACATCIBHOCTD,

OLCHUBATb COOTBCTCTBUEC PCIYJILTATOB ILCJISAM,

BJIAJETH HaBBIKAMM  I103HABATEJILHOM pedriekcu  Kak ~ OCO3HaHUs
COBCPIIACMBIX HeﬁCTBHﬁ N MBICJIUTCIIBHBIX IMPOLECCOB, UX PE3YJIbTATOB U OCHOBaHI/If/'I;
HCI0JIb30BATh MPUEMBI pe(IeKCUU AJIsl OLIEHKH CUTYalluu, BbIOOpa BEPHOTO
pemicHrA; YMETh OLICHUBATh PUCKHU U CBOCBPCMCHHO IMPUHHUMATh PCIICHUS 110 UX
CHMXCHUIO; IPUHUMATb MOTHBBI U aPIr'YMCHTBI APYTHUX IIPHU aHAJIN3C PC3YJIbTATOB
ACATCIIBHOCTH,; IPUHUMATDH 0665[, IMOHMWMas CBOU HEAOCTATKH U JOCTOMHCTBA, IPUHUMATDb

MOTHBBI U apT'YMEHTBI IPYTUX IIPU aHAIU3E PE3yIbTaTOB
NEeATEIbHOCTH;  IPU3HABaThb CBOE IPaBO U IMPaBO APYIUX Ha

OIITHOKH.

B mponecce NOCTHKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS ITPOTrpaMMBI IO (1)I/ISI/IK6 JJIA
YPOBHS CpeHero o01mero o0pa3oBaHus y 00YYaIOMIUXCS COBEPIICHCTBYETCS AMOIIMOHATBHBIN
WHTEJUIEKT, TIPE/IIOJIarafomui c)OpMUPOBAHHOCTD:

CaMOCO3HAHUSI, BKIIFOUYAIOIIETO CIOCOOHOCTh TIOHMMATh CBOE AMOITMOHAILHOE COCTOSIHUE,
BHJICTh HAIIPaBJICHUS Pa3BUTHSI COOCTBEHHON 3MOITMOHAIBHOM c(hephl, OBITH YBEPEHHBIM B ceOe;
CaMOPETYIMPOBAHMUS, BKIFOUYAIONIETO CAMOKOHTPOJIb, YMCHHE NMPUHUMATh OTBETCTBEHHOCTH 32
CBOE TIOBE/ICHUE, CIIOCOOHOCTh aIaNTUPOBATHCS K SMOIIMOHAIBFHBIM M3MEHEHHUSM U MPOSBIISITH
TrHOKOCTh, OBITh OTKPHITHIM HOBOMY; BHYTPEHHEH MOTHBAIMH, BKIIIOYAIONICH CTpPEMIJICHHUE K
JTOCTIDKCHHUIO TSI U YCIeXy, ONTHMH3M, WHUIMATHBHOCTh, YMCHHUE JCHCTBOBATh HCXOIS M3
CBOMX BO3MOJKHOCTEH;  OMIIATHUH, BKIIOYAIOMIEH CHOCOOHOCTh TOHUMATh 3MOIIMOHAIBHOE
COCTOSIHUE JIPYTUX, YUUTHIBATH €TO MPH OCYHICCTBICHHH OOIICHHS, CIIOCOOHOCTh K COYYBCTBHIO
U CONEPSIKUBAHHMIO, COLMAIBHBIX HABBIKOB, BKIIOYAIONIMX CIHOCOOHOCTh BBICTPAMBATh
OTHOIIICHHS

C ApYriMHU JIFOAbMHU, 336OTI/ITBC$I, IMPOABJIATH HHTCPEC U Pa3pCllaTh KOH(1)J'II/IKTBI.

INPEIMETHBIE PE3YJIBTATbBI

K xoHiy obyuenus B 10 kiacce npeaMeTHble pe3ynbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI
oTpakaTb c(GOPMUPOBAHHOCTDH y OOyUaIOIUXCS YMEHUI:
JIEMOHCTPUPOBATh Ha MPUMEPax Pojb U MECTO (pU3MKH B (POPMHPOBAHUU COBPEMEHHOM

HaquOﬁ KapTUHBI MHUpA, B pPa3BUTHU COBpeMeHHOﬁ TEXHHUKHU M TCXHOJIOI Hﬁ, B npaKanecxoﬁ



JESITELHOCTH JIOJICH; YYUTHIBATh TPAHUIIBl MPUMEHEHUS N3Yy4EHHBIX (PU3UYECKHX MOJETICH:
MaTepHuaabHas TOYKa, WHEpLHUATbHAS CUCTeMa OTCYETa, aOCONIIOTHO TBEPAOE TEJO, WIACATHHBIN
ra3, MOJEJIM CTPOCHHUs Ia30B, )KUAKOCTEH U TBEPABIX TEJI, TOUCYHBIN JICKTPUUYECCKUN 3apsA] IPU
penreHnn (GU3WYECKUX 3a7a4; PACIO3HABATh (PU3UUECKHUE SBIICHUS (TIPOIECCHI) U OOBICHATH UX
Ha OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJSPHO-KUHETHYECKOW TEOPUHM CTPOEHHUS BEILIECTBA M
AJIEKTPOIMHAMHUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSAMOJIMHEHHOE JBUYKEHUE, CBOOOIHOE
MajcHUe TeJ, IBHKCHHE TI0 OKPYXHOCTH, HHEPIHS, B3aUMOJICHCTBHE Tel, IUPQPy3us,
OpOYHOBCKOE JIBI)KEHHE, CTPOCHHE KHUIKOCTEH W TBEPIBIX TEJ, U3MEHEHHE 00BhEMa Teln MpH
HarpeBaHuu (OXJIAXJICHHWH), TEIJIOBOE paBHOBECHE, HCIApeHHe, KOHACHCAIUs, IUIaBJICHUE,
KpUCTAJUIM3alMs, KHUIEHWE, BIIAXKHOCTh BO3/lyXa, IIOBBIIIEHUWE MJaBJICHHS Ta3a IMpU €ro
HAarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEKJY NapaMeTpaMu COCTOSIHHS Tra3a B M30Ipoleccax,
AIEKTPU3ALHS TEJ, B3aUMOJICHCTBHUE 3apsA0B; ONMMCHIBATh MEXaHUYECKOE JIBUKEHHUE, UCIIOJIb3Ys
(bM3UYecKre BEIMYHMHBI: KOOpPJWHATA, MyTh, MEPEMEIICHUE, CKOPOCTh, YCKOpEHHEe, Macca Tera,
Cuiia, UMITYJIbC TeJla, KHHETHYECKas dHEPrus, MOTEHIIMaIbHas YHEPrus, MeXaHu4ecKkas paboTa,
MEXaHWYeCKass MOIIHOCTh; TPH ONHCAHWUU TPABUIHHO TPAKTOBAaTh (U3MUYECKUI CMBICI
UCIOJIb3YeMbIX BEIMYMH, UX OO03HAYEHUS M €IUHUIIbI, HaXOAUTh (DOPMYIIbI, CBS3BIBAIOLINE
JTaHHYIO0 (U3MYECKYIO0 BEJIMYMHY C JPYTMMU BEIMYMHAMU; OMNHMCHIBATh M3yYEHHbIE TEIJIOBBIE
CBOMCTBa Te€l W TEIJIOBBIE SBJICHUS, HUCHOJb3yd (U3MUecKue BEJIMYMHBI: JIaBJICHHE Tas3a,
TeMIeparypa, CpeAHsss KUHETHYeCKas SHEpPrusl XaOTUYECKOIO0  JBHKEHHS  MOJIEKYII,
CpeIHEeKBapaTUYHasi CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIIOThI, BHYTPEHHSS 3HEprus, padbora
ra3a, Ko3(pQGUIUEHT MOJE3HOro IEHCTBUS TEIUIOBOTO ABUTATessl; MPU OMHCAHMU IPaBUIBHO
TpakToBaTh (U3MYECKUN CMBICT HCIOJB3YEMbIX BEIUYHMH, HMX OOO3HAYEHHUS M EIAUHHUIBI,
HaxXoJUTh (OPMYJIbl, CBSI3BIBAIONINE JMAHHYIO (PU3UYECKYIO BEIMUYMHY C IPYTHMMH BEIHMYHMHAM;
ONUCHIBATh M3YYEHHBIE JJIEKTPUUECKHE CBOICTBA BEUIECTBA M JJIEKTPUUYECKHUE SIBICHUS
(mporiecchl), UCTONB3YS (DU3MUECKUE BETWYHHBI: AIIEKTPUYECKUM 3apsili, SIEKTPUUYECKOE IOJIE,
HalpsHKEHHOCTh  TOJIA, NOTEHIHMAJl, Pa3HOCTh NOTEHIMAJIOB; IPU ONHUCAHUM IPABUILHO
TpakToBaTh (U3MYECKUN CMBICT HUCIHOJIB3YEMbIX BEIMYMH, UX OO0O3HAUEHUS W EIUHUIIBL;
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PHU3UUYECKYIO BEIIMYUHY C IPYTUMH BEIUYMHAMM;
aHAIM3UpPOBaTh (PU3MYECKHE TPOIECCHl M SBICHHS, WCHONB3ys (U3MUecKue 3aKOHBI U
NPUHIMIIBL: 3aK0H BceMupHOro tsarorenus, I, II u III 3axonel HerotoHa, 3akOH coxpaHeHUs
MEXaHUYECKOW DHEPIUM, 3aKOH COXPAHEHHUsI UMITYJIbCA, PUHIMUIT CYNIEPIO3ULIUU CUJI, TTPUHLIUAI
paBHONIPaBUs MHEPLUUAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOECHUS

BCIICCTBA, ra30BbIC 3aKOHBbI, CBA3b CpGI[HCfI KUHETHYIECKOMN OHEPTUU TCIJIOBOTO JABUKCHUA



MOJIEKYJ ¢ aOCOJIOTHOW TeMIepaTypoil, NepBblii 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAaHEHUS
AIIEKTPUYECKOTO 3apsiaa, 3akoH KyinoHa, MpH 3TOM pa3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHUYeCKO€ BBIPAKEHUE M YCJIOBHUS (IpaHulpl, 00JacTH) NPUMEHUMOCTH;
OOBSCHATH OCHOBHBIC TPUHIUILI JCUCTBHS MAIIWH, TPHOOPOB M TEXHUYCCKUX YCTPOWCTB;
pa3nuyath yCJIOBHsS HMX O€30IacHOTO HCIIOJIb30BAHHSA B TOBCEAHEBHOW JKU3HU;  BBINOJHATH
OKCTIIEPUMEHTHI 110 HCCICIOBAHMIO (DU3WYECKUX SBICHUH M IPOILECCOB C HCIOJIB30BAaHUEM
NPSIMBIX U KOCBEHHBIX M3MEPEHHWH, MpH 3TOM (GopMymupoBaTh HpolieMy/3amady ¥ THIIOTE3Y
y4eOHOTO IKCIEPUMEHTa, COOMPATh YCTAHOBKY W3 TPEIJIOKEHHOTO 00OPYHAOBaHUS, MTPOBOINUTH
OTIBIT U (POPMYTHPOBATH BBIBOJIBI; OCYIIECTBISATH MPSMbIE U KOCBEHHBIE H3MEPEHHS (PU3HMUECKIX
BEJIMYUH, TIPH 3TOM BBIOMpATh ONTUMAIBHBIA CIOCO0 M3MEpPEHHS W HCIIOJIb30BaTh M3BECTHBIC
METOJIbl OIEHKH IMOTPEUTHOCTeH M3MEPEHUId; NCCIIE0BAaTh 3aBHCUMOCTH MEXIy (U3NIECKUMU
BEJIMYMHAMH C WCIIOJIb30BAaHHEM MPSIMBIX U3MEPEHUi, MPH STOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCHPOBATh PE3yNbTaThl MOJYYEHHOW 3aBHCUMOCTH (PH3MUECKUX BEJIWYHH B BUAC TAOIHIl U
rpadMKoOB, JeiaTh BBIBOJABI MO pe3yJbTaTaM HCCICNOBAHUS; COONOIATh MpaBuia 0e30TMacHOTO
TpyAa TIpH TIPOBEICHUHM HWCCICIOBaHWH B paMKax Y4eOHOTO OKCIEpUMEHTa, y4eOHO-
HCCIIEIOBATENIbCKON U MPOEKTHON IEATENBHOCTH C UCIIOJIB30BAHUEM M3MEPUTENIbHBIX YCTPOICTB
1 1abopaTOpHOTO OOOPYIOBAHMS; pellaTh PAacu€THBIC 3a/Jauyd C SBHO 3aJIaHHON (DHU3MUECKOU
MOJENbI0, UCMONb3yd (hPM3MUECKHEe 3aKOHBI U MPUHLHUIIBI, HA OCHOBE aHAlIM3a YCIOBHUS 3aJaud
BBIOMpaTh (PU3UYECKYIO MOJIENb, BBIICIATh (PHU3NYECKUE BEIMYUHBI U (POPMYIIbI, HEOOXOIUMBIC
Uig e€ pellieHusi, MPOBOAUTH PACUYETHl U OLIEHUBATh PEAIBHOCTH IOJYYEHHOTO 3HAYCHUS
¢busznueckoil  BENMYMHBI; pellaTh  KAauyeCTBEHHbIE  3aJauyd:  BBICTpPAUBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKICHHUM C OMOPON Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (u3nyYecKue SBICHHUS,

WCIOJIb30BAaTh MpPH pEHIeHHH Y4YeOHBIX 3a/Jady COBPEMEHHble HH(OpPMalMOHHBIE
TEXHOJIOTUU JJISl TIOUCKA, CTPYKTYpUPOBAHMS, MHTEPIPETAlUUd U TPEACTaBICHHS y4eOHOU u
HAyYHO-TIOMYJISPHONH HWHGPOpMAIUK, TOJYYEHHONH U3 pPa3IMYHBIX HCTOYHHKOB, KPUTUYECKU
aHAJIM3UPOBATh TMOJy4aeMyl0 HH(POPMAIUIO; MPUBOAUTH MPUMEPHl BKJIaJa POCCUUCKUX U
3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MTPOLIECCOB OKPYXAIOIIEr0 MUPA,
B pa3BUTHE TEXHUKH M TEXHOJIOTUM; KCIOJb30BaTh TEOPETUUYECKHME 3HAHUA MO (U3HKE B
MTOBCETHEBHOM JKU3HU
11 o0ecrieyeHns 6e30MacHOCTH NP 0OpalleH!H ¢ TpUOOpPaMu U TEXHUYECKUMU yCTpOiicTBaMu,
JUIS COXpaHEHHUs 37I0POBbs M COONIOJICHHUSI HOPM 3KOJOTMYECKOTO MOBEACHUS B OKpYXKarolen

cpeac; pa6OTaTL B TpyHmeC C BBIIOJHCHUCM Pa3IMYHbIX COLUAIBHBIX pOJ'ICfI, IJIaHUPOBATH



paboTy TpyNmbl, palOHATBHO paclIpeAesTh OOS3aHHOCTH M TUIAHUPOBATH JESATEILHOCTH B
HECTAaHAAPTHBIX CUTYALUAX, aJ€KBAaTHO OLIEHMBATh BKJIAJl Ka)XJOTO U3 YYaCTHUKOB TPYIIIbI B

pelLICHUE pacCMaTpPUBaEMOM MPOOIEMBI.

K koHnmy obyuenust B 11 kiacce npeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh c(HOPMUPOBAHHOCTH Y 0OYUAIOIIMXCSI YMEHHI: IEMOHCTPUPOBATH HAa IPUMEPAX POJIb U
MecTo (GU3MKH B (OPMHPOBAHMU COBPEMEHHOW HAYYHOW KAapTHHBI MHpPa, B Pa3BUTHH
COBPEMEHHOM TEXHUKH W TEXHOJIOTHU, B MPAKTUUYECKOW JEATEIIBHOCTH JIFOJEH, LIEJIOCTHOCTh U
€AUHCTBO (PU3MYECKON KApTUHBI MHpPA; YYUTHIBATH TPAHHUIBI TMPUMEHEHHS HW3YYCHHBIX
(bu3MYECKUX MOJIENEH: TOUEUHbIN AIEKTPUUYECKH 3apsij, JIyd CBETa, TOUEUHBIH HCTOUHUK CBETa,
sJIepHast MOJIENIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sJipa MpU pelieHud (PU3NYECKUX 3a7ay;
pacrio3HaBaTh (pu3myeckue sBIACHHS (TIPOIeCChl) M OOBSACHATH HMX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKH M KBAHTOBOW (PU3UKHU: AJIEKTPUYECKas MPOBOIUMOCTh, TEIIOBOE, CBETOBOE,
XMMHUYECKOE, MAarHUTHOE JEWUCTBUS TOKA, B3aUMOJEWUCTBHE MAarHMWTOB, AJIEKTPOMAarHUTHAas
WHIYKLWS, ACWCTBHME MarHUTHOTO TMOJsl Ha TPOBOJHUK C TOKOM M JBWXKYIIMHCA 3aps,
AJIEKTPOMArHUTHbIE KOJIEOaHUs U BOJHBI, IPSIMOJIMHEIHOE pacIpOCTpaHEHUE CBETa, OTPAKEHHE,
npenomiieHue, uHTepdepeHnus, audpakuus U MOJSIpU3alUs CBETa, TUCIEPCUs CBETa,
dhoTornexkrpuueckuit 3pdext (hoTodrdexT), cBeToBOE NaBieHUEe, BOSHUKHOBEHUE JIMHEHYATOTO
CIEKTpa aToMa BOJOPOJA, €CTECTBEHHAas M MCKYCCTBEHHAas pPaJMOAKTUBHOCTB; OIHCHIBATH
M3YYEHHbIE CBOWCTBA BelIeCTBa (DJIEKTPUUECKHWE, MArHUTHBIE, ONTUYECKUE, DSJIEKTPUUYECKYIO
MIPOBOJMMOCTh PA3JIMYHBIX CpEl) U DJICKTPOMArHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3YS
¢dbusznyecKkue BEIUYMHBI: D3JCKTPUYECKUN 3apsijl, Cuila TOKa, 3JIEKTPUYECKOEe HampsbKEHUe,
AIIEKTPUYECKOE COMPOTUBICHUE, PA3HOCTh MMOTEHIIMAJIOB, JIEKTPOIBUKYIIAs cujia, paboTa TOKa,
MHJYKIUS MarHATHOTO TOJisA, cuia Ammepa, cuia JlopeHna, MHAYKTUBHOCTh KaTyILIKH, SHEPrUs
AJIEKTPUYECKOTO W MAarHUTHOTO TOJIeH, MepHojJ W YacToTa KoyiebaHWil B KojeOaTelbHOM
KOHTYype, 3aps] U CHJIa TOKa B TMpOIleccCe TapMOHUYECKUX HIIEKTPOMATHUTHBIX KOJeOaHHI,
(oKycHOE pacCTOsIHHE W ONTUYecKas cuila JIMH3bI, MPU OMUCAHUM MPABUJIBHO TPAKTOBATh
(bu3nyecKuil CMBICT HCIOJB3YeMbIX BEIUWYHH, WX OOO03HAYEHHS W EAWHUIIBI, YKa3bIBaTh
(hopMyIibl, CBA3BIBAIOIINE NAaHHYIO (DU3MUECKYIO BEIMUUHY C IPYTMMH BEJTMYUHAMU; OTHCHIBATH
U3yUeHHbIE KBAHTOBBIC SBJICHHMS U MPOILECCHI, MCIOJB3YsS (PU3MUYECKHE BEIMUMHBI: CKOPOCTb
AIIEKTPOMArHUTHBIX BOJIH, UTMHA BOJIHBI U YaCcTOTa CBETA, SHEPTHUS M UMITYIbC (OTOHA, MEPUOJ
nojypacnaaa, »3HEprus CBS3M AaTOMHBIX sJ€p, IpPU ONUCAaHUU TMPABUIBHO TPaKTOBATh
(bu3MYECKU CMBICT HCIOJNB3YEeMBIX BEIWYUH, HMX O0O03HAUeHUS H EIUHHIIBI, YKa3bIBaTh

(bopMyIIbl, CBA3BIBAIOLINE JaHHYIO (PU3NYECKYIO BEJIMUUHY C JPYTUMH BEIMUUHAMU, BBIYUCIATH



3HaueHUe (U3MYECKON BEIMYMHBI, AHATU3UPOBATh (PHU3UYECKHE TPOIECCHl U  SBJICHHS,
UCTONIb3YS (U3WYECKUE 3aKOHBI W MPUHIHUIBL: 3aKOH OMa, 3aKOHBI IOCJIEIOBATEIILHOTO H
MApaJJIENBHOIO COEAUHEHUS MPOBOJHUKOB, 3aKOH Jlxoyis—JIeHua, 3aK0H 3J€KTpOMarHUTHOM
WHIYKIIAW, 3aKOH TIPSIMOJIMHEHHOTO PACcIPOCTPAHEHHS CBETA, 3aKOHBI OTPAKCHHUS CBETA, 3aKOHBI
MPEJIOMJICHHUSI CBETA, ypaBHEHHE DWHIITEeWHa Uit (HoTodPdeKTa, 3aK0OH COXpaHEHHS dHEPTUH,
3aKOH COXPAaHCHHUS WMITYJIbCA, 3aKOH COXPAHCHHsSI JJICKTPHUYECKOTO 3apsijia, 3aKOH COXpPaHCHUS
MacCOBOIO YHCIA, MOCTyJaThl bopa, 3ak0H paaroaKTHBHOTO paclajga, MPU 3TOM pPa3indaTh
CIIOBECHYIO (DOPMYITMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe BBIPAKECHHE W YCIOBHUS (TPaHHMIIBI,
00JacTH) TPUMEHUMOCTH, OIPEIESISITh HAINpaBJICHUE BEKTOpAa WHAYKIIMA MArHUTHOTO TIOJIS
MTPOBOTHHUKA

C TOKOM, CHJIBI AMIiepa U cwibl JIOpEeHIIa; CTPOUTh W ONMHCHIBATh M300pa)KeHHUE, CO3/1aBacMOe

IJIOCKHMM 3€pKaJioM,

TOHKOHW JIMH30M; BBIMOJHATH O3KCIICPUMEHTHI I10 HCCICIOBAHUIO (PH3UYCCKUX SIBICHHHA W
MIPOIIECCOB C HCIOJIb30BAHUEM TPSMBIX W KOCBEHHBIX M3MEPECHUH: TIpH 3TOM (OPMYIUPOBATH
npobseMy/3agady W THIOTE3y y4eOHOTO DJKCIIEPUMEHTa, coOupaTh yCTAaHOBKY U3
MPeI0KEHHOT0 000PYAOBAHUS, TPOBOAUTH OTBIT U POPMYITHPOBATH BHIBO/IBI;

OCYILIECTBIISITh MpPSMbIE M KOCBEHHbIE H3MEpEHUS (U3NYECKUX BEIMYMH, MPU ITOM
BBIOMpATh ONTHMAJBHBIA CHOCOO HM3MEPEHHS W HUCHOJB30BaTh H3BECTHBIE METOMABI OLICHKHU
MOTPEIIHOCTE  M3MEpPEeHUH;  HUCCIeNoBaTh  3aBUCUMOCTH  (PU3MYECKUX  BEJIMYUH  C
HCIIOJIb30BAHMEM MPSIMBIX HM3MEPEHUH: NpPU TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3WYECKMX BEIWYMH B BHAE TaOnHIll M TpaduKoB,
JieNlaTh BBIBOJIBI 10 pe3yJbTaTaM HCCIIEOBaHUS; COOM0IaTh MpaBuia 0€30MacHOro Tpynaa Mpu
MIPOBEJICHUHU HCCIIEI0OBAaHUI B paMKax y4eOHOIro 3KCIIEpUMEHTa, y4eOHO-HCCIeI0BATENbCKON U
MIPOEKTHON JESITENbHOCTH C HCIOJb30BAHHUEM H3MEPUTEIBHBIX YCTPONUCTB U JaOOPATOPHOTO
o0opynoBaHus; peuiaTh pacuéTHbIEC 3a7auu C SBHO 3a/laHHON (DU3MYECKON MOJEINbI0, UCIONb3YA
(buznyeckue 3aKOHbI U MPUHIUIBI, HA OCHOBE aHaJIN3a YCJIOBHS 3a/1a4i BHIOMpATh (PU3UUYECKYIO
MOJIeNb, BBIACTATh (U3MUecKue BENUYMHBI U (OpPMYyNbI, HEOoOXOoauMble sl €€ pelleHus,
MPOBOJUTH PACUETHl M OIEHUBATh PEATbHOCThH MOTYYEHHOTO 3HaYEHUS (PU3UYECKON BETUUHHBI;
pemarth KayecTBEHHBbIE 3aJayd: BBICTPAMBATh JIOTHYECKH HEMPOTUBOPECUUBYIO IEMOYKY
paccyXJeHUl ¢ OTOPOi Ha U3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HYECKUE SBIICHHUS;

WCIOJIb30BaTh TMpPH pEHIeHHH Y4YeOHBIX 3a/Jady COBPEMEHHble HH(OpMaIMOHHBIE
TEXHOJIOTUH JUISl TOWCKA, CTPYKTYPHUPOBAHHWS, MHTEPIpPETAIMU M TMpEACTaBIeHUs y4eOHOU u

HaquO—HOHyHHpHOﬁ I/IH(I)OpMaI_II/II/I, HOHy‘lCHHOﬁ U3 PA3JIMYHbIX HWCTOYHUKOB, KPUTHYCCKHU



aHAJM3UPOBATH MOJIy4aeMYI0 HH(POPMAIIHIO; OOBSICHATH IPUHIIHUIIBI ISHCTBHS MAIIMH, TIPUOOPOB
U TEXHHUYECKHX YCTPOWCTB, pa3iuyaTh yYCIOBHS HX 0€30MAaCHOTO HCIOJb30BaHUS B
MOBCETHEBHOM JKU3HU; TNPHUBOJIUTH MPHUMEpPHI BKIAJa POCCHUCKUX W 3apyOeKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSACHEHHE MPOIECCOB OKPYKAIOUIETO MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUM;

UCIOJb30BAaTh TEOPETUYECKUE 3HAHUSA 10 (U3MKE B TOBCEIHEBHOW JKM3HU IS
oOecrieyeHns 0€30MaCHOCTH MPH 0OpameHNH ¢ TPUOOPAMHU U TEXHUYECKUMHU YCTPONCTBAMH, IS
COXpPaHEHHUs 37J0POBbS U COOTIOEHHSI HOPM IKOJIOTHUECKOTO MOBEACHUS B OKPYXKAIOLIEH cpefe;
paboTaTh B TpyHNIE C BBHIIOJHEHHUEM pA3JIMYHBIX COLMAIBHBIX pPOJIEH, MIaHUPOBaTh paboTy
IPYNIbl, PAUOHAIBHO paCHpeneisTh O0O0s3aHHOCTM M IUIAHUPOBATh JAESTEIBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh BKJIAJ Ka)XKJIOTO W3 YYaCTHMKOB TPYIIBI B

pelIeHNE pacCMaTpUBaEMON MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoamuecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (wnpponrie)
Ne m/m NPOrpaMMbl B Kounrpoabubie | IIpakTuyeckue obpasoBaTebHbIe
cero paboThbI paboThbI pecypebt
Pazagen 1. PUSUKA U METOJAbI HAYUYHOI'O ITO3HAHUSA
bubmmoreka [IOK
1.1 ®u3nKa ¥ METO/Ibl HAYYHOTO MTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazngen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunevaruia > https://m.eds00.ru/7f41bf72
) . bu6mmoreka [JOK
: Huniamuka https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbBI COXpAHEHHUSI B MEXaHUKE 6 1 1 https:/m.edsoo.ru/7f41bf72
Hroro no pazgeny 18

Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1

OCHOBBI MOJIEKYJIIPHO-KUHETHYECKON
TEOpUU

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72




bubmuoreka [JOK

32 OcHOBbI TepMOAMHAMHIH 10 https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSIHMSI BEILIECTBA. bubnuorexa [JOK
3.3 ®dazoBbIe IEPEXOIbI 5 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznea 4. DJIEKTPOJINHAMUKA
bu6moreka [IOK
4.1 OnexTpocTaTHKa 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN ANIeKTpUYECKUil TOK. TOKH B bubmuorexa [JOK
4.2 pa3IUYHBIX cpeaax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE BpeMst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

KoaunyecTBo yacoB

DJIeKTpOHHbIe LN poBbIe

Ne o0pa3oBaTe/IbHbIE
o/ Tema ypoka B KontpoJsbubie | IIpakTuyeckue pecypcerl
cero
padoTsbI padoThI
®uznka — Hayka o npupojie. Hayunble bubnuorexa [JOK
1 METO/1bI IO3HAHUS OKPYKAIOILIEro MUpa 1 https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B hopmMupoBanun
2 COBPEMEHHOM HAYYHOUM KapTHUHBI MHpPA, B 1 bubmmorexa LIOK
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH https://m.edsoo.ru/ff0c33e6
Mexannueckoe OBUKEHHUE.
OTHOCHUTETBHOCTh MEXaHUYECKOTO Bu6mmoreka [JOK
3 nBmkenns. [lepemenienne, CKopocTs, ! https://m.edsoo.ru/ff0c3508
YCKOpEHUe
4 p . 1 bubnuoreka [JOK
aBHOMEPHOE MPSIMOJIMHEITHOE JBU)KEHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE bubnuoreka [JOK
5 IBIDKECHUE 1 https://m.edsoo.ru/ff0c372¢
CBoOoaHoe majieHre. Y CKopeHue bu6mmoreka [JOK
6 CBOOOIHOTO IMaECHUA 1 https://m.edsoo.ru/ff0c39cc
; KpuBonuneitHoe nBuxenue. /[Brxenue | bubnuoreka [JOK

MaTepHaﬂLHOﬁ TOYKH IO OKPYKHOCTH

https://m.edsoo.ru/ff0c3ada




[IpuHnun otHOCUTENBHOCTH ["anunest.

8 WHepuuanbHble CHCTEMBI 0TcUeTa. [1epBbiii bubmorexa LIOK
saxoH HeIoTOHA https://m.edsoo.ru/ff0c3bed
9 Macca tena. Cuna. [lpunnun bubnuotexa [JOK
CYIIEPIIO3UIIHH
cw1. Bropoit 3akoH HeroTona asis https://m.edsoo.ru/ff0c3be8
MaTepUaIbHON TOUKH
Tpernii 3akoH Hpr0TOHA J1U1s1 MaTepUAIBHBIX bubnuorexa [JOK
10 TOYEK https://m.edsoo.ru/ffO0c3bed
3akoH BceMHpHOTO TsaroTeHus. Cuma bubnuotexa [JOK
11 TsoxecTH. [lepBas kocMuueckas CKOpOCTh https://m.edsoo.ru/ff0c3d00
1 c 3 r B bu6moreka [IOK
HITa yIpyrocTH. JakoH 1 yKa. Bec Tela https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddunment tpenuns. Cua
13 COTIPOTHBIICHHS MPU JBMXCHAN TENA B brbmotexa LIOK
JKHIKOCTH HIIH Ta3¢ https://m.edsoo.ru/ff0c3{76
[TocTynarensHoe U BpaniaTeabHOE
JIBUKEHHE a0COIOTHO TBEPAOTO Tea. Bu6auorexa [OK
14 MowmeHnT cuisl. [lnedo cuibl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHS TBEPIOTO Tena
Nmiynsc MaTepuanbHOM TOUKH, CUCTEMBI
MaTepHUaIbHBIX TOYEK. IMIynbe Cuitbl. Bu6auorexa [OK
15

3aKoH coXpaHEeHUs uMIlysibca. PeakTuBHOE
NBIDKEHUE

https://m.edsoo.ru/ff0c43d6




16

Pa6ora u MOIITHOCTB CHUIJIBI. Kunernueckas
SHEprus MaTepuabHOW TOUKH. Teopema 06
N3MEHEHNH KHHETHYECKON OHCPIUU

bubmuoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[TorenunaneHas sHeprus. [loreHnnanpHas
SHEprus ynpyro aepopMupoBaHHON
npyxuHsl. [loTeHnnanbHas sHeprus Tena
BOJIM3U OBEPXHOCTH 3eMIIH

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c461a

18

HOTCHIII/IaJ'II)HI)IG 1 HEIIOTCHII M AJIbHbBIC
CHIJIBI.
CBi13p pa60T51 HCIMMOTCHIMAJIbHBIX CUJI C

bubmmoreka [{OK
https://m.edsoo.ru/ff0c478c¢

H3MEHEHHEM MeXaHnYeCKOU OHEPTHUn
CHUCTEMBI TeJI. 3aKOH COXPAHCHUS
MEXaHUYECKOU SHEPTUH

19

JlabopaTtopHnas pabora «lccnenoBanue
CBSI3U PAOOTHI CHITBI C U3MEHEHUEM
MEXaHMYECKOW SHEPrHH Tella Ha IpUMepe
PacTsHKEHHS PE3UHOBOTO JKI'YTa)

20

KonTtponbHas paboTa o Teme
«Kunemaruka. /JlnHamuka. 3aKOHBI
COXpaHEHUS B MEXaHUKE)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TOJIOKEHUS
MOJICKYISIPHOKUHETHYECKOW TEOPHUH.
Bpoynosckoe nmwxkenue. qubdys3us

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4dc?2

22

Xapaxkrep ABUKEHUS U B3aUMOJICVCTBUS
YyacTull BelecTsa. Moienu cTpoeHus ra3os,
YKUJIKOCTEN U TBEPJBIX TEl




23

Macca monekyn. KonuuecTBo BeliecTsa.
[Tocrosinnas ABoraapo

24

TemmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [lkana temneparyp Llenbcus

25

Wneanpusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [{OK
https://m.edsoo.ru/ffOc4fde

26

AGcouoTHas TeMIleparypa Kak Mepa
CpeHEH KUHETUYECKON YHEPTUN JIBUKEHUS
MOJIEKYJ. YpaBHeHHEe MeHieneeBa-
Kitaneiipona

bu6mmoreka [{OK
https://m.edsoo.ru/ffOc511e

27

3akoH JlanpToHA. ["a30BbIC 3aKOHBI

28

JlabopaTtopHnas pabota «lccnenoBanue

3aBUCHUMOCTHU MEX]y ITapaMmeTpamMu
COCTOSIHUS Pa3peKEHHOTO Ta3ay

29

N3ompornieccsl B uaeaibHOM rasze u ux
rpaduueckoe npeacTaBieHUuE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BuyTpeHnHsis sHeprusi TepMOAMHAMUYECKOM
CUCTEMBI U CTIOCOOBI €€ U3MEHEHHUSI.

KomnmuecTBo TEIIOTHI U pa60Ta.
BHy’I‘peHHfIfI QHCPIrusa OAHOATOMHOI'O
nACaJIbHOI'O I'a3a

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buas! Tennonepenaun

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5c¢36




VYenbHasg TEII0EMKOCTH BEIIECTBA.
KosmmuecTBo TeIuoTsl npu

bubnuoreka [IOK

2
3 TeIuIonepeaye. https://m.edsoo.ru/ff0c5c36
AnmabaTHBIN ITporecc
[IepBblii 3aKOH TEPMOJMHAMUKH U €T0 bubnuorexa [JOK
33 .
MIPUMEHEHHE K U30IIpoLieccam https://m.edsoo.ru/ffOcSefc
Heo6patumocTh mpo1ieccoB B MpUPOIE. bubnuorexa [JOK
34 Bropoii 3ak0H TepMOAMHAMUKH https://m.edsoo.ru/ff0c6230
[Mpunnun neiictus u KI1Jl remmooit bu6mmoreka [{OK
35 MaIlTAHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KII1J
DKOJIOTHYECKHE MTPOOIEMbI
37 TEIUIOHEPTEeTUKHI
O6oOmatomuii  ypoxk  «MonekymsipHast bubnuorexa [JOK
38 ¢usuka. OCHOBBI TEPMOIMHAMUKH https://m.edsoo.ru/ff0c6938
KontponpHast pabora mo Tteme
39 «MoumnekynspHas ¢buzuka. bubmnorexa LIOK
OCHOBBI TEPMO/TUHAMUKH https://m.edsoo.ru/ff0c6a50
40 [TapooOpazoBanre U KOHICHCAIIHS. bu6mmoreka [JOK
Hcnapenue u kurneHue https://m.edsoo.ru/ff0c63b6
Al AOGCOMIOTHAS M OTHOCUTEJIbHAS BIAYKHOCTh bubnuoreka [JOK

BO3ayxa. HacslleHHbI! ap

https://m.edsoo.ru/ff0c64d8




Teépnoe Teno. Kpucrannmueckue u
amop(dHbIe Tera. AHU30TPOIHS CBOWCTB

bubnuoreka [IOK

42
KpucTauioB. XKujkue KpucTasuibl. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIE MaTepuabl
[InaBnenue u KpucrauM3anus. Y aeabHas bubnuotexa [JOK
43 TeruioTa riasnaeHus. Cyonumanus https://m.edsoo.ru/ff0c6708
14 v 5 bubmmoreka [{OK
PABHEHHUE TCILTOBOTO basarica https://m.edso00.ru/ff0c6820
DneKkTpu3aIus Tei. DINeKTPUIECKUI bubnuorexa [JOK
45 3apsi. https://m.edsoo.ru/ffOc6bcc
JIBa BUIA SICKTPUUECKUX 3aPsI0B
[TpoBOTHUKH, TUIIEKTPUKH U
46 MTOJTYIIPOBOTHUKH. 3aKOH COXPaHCHHS brbmiorexa LIOK
MEKTPHYECKOTO 3apsia https://m.edsoo.ru/ffO0c6bcc
47 B3aumoperictBue 3apsiioB. 3akoH Kynona. bu6moreka [IOK
ToueUHbIit SMEKTPUIECKHIT 3apss https://m.edsoo.ru/ff0c6ce4
Hanpsk€HHOCTD 3JIEKTPUUECKOTO HOJIS.
48 [IpuHIMI cyneprno3uuu IEKTPUUECKUX brbmiorexa [IOK
nosteit. JIMHIM HANPSHKEHHOCTH https://m.edsoo.ru/ff0c6df2
PaboTa cui 31eKTpoCTaTHIeCKOro MmoJIsl. bubnuoreka [JOK
49 IMorenuuain. Pa3HOCTh MOTEHIIMAIIOB https://m.edsoo.ru/ff0c6f00
[IpoBOTHUKY U TUANEKTPUKH B
50 ANEKTPOCTATUYECKOM TIOJIE. bubnuorexa LIOK
TIMOMeKTpHYecKas IPOHHIIAEMOCTh https://m.edsoo.ru/ff0c7018
) bu6mmoreka [JOK
51 OnexrpoéMkocts. Konnencarop

https://m.edsoo.ru/ff0c7126




52

DNEeKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpA.
DHeprus 3apsKEHHOI0 KOHEHcaTopa

bubnuoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopuas padota "M3mepenue
ANIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMMPOBAILHOTO amnmapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUUECKAS
3amuTa. 3a3eMIIeHHe AMEKTPOIpuOopoB

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBanus. [loctostHabIl TOK. Crita
toka. Hanpsixenue. ConpoTuBieHue. 3aKoH
Oma 114 yyacTka 1enu

56

[MocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COETMHEHHE TIPOBOTHIKOB.
JlabopaTtopHnas padora «3y4yeHue
CMEIIaHHOTO COETMHEHHSI PE3UCTOPOBY

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0c74£0

57

Pa6ota u MOITHOCTB 3JICKTPHUUICCKOI'O
TOKa.

3akoH J[xoynsa-Jlenma

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 7151 IOJTHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopaTtopHas pabora
«U3mepenune 3/1C ucTouyHnKa TOKa U €ro
BHYTPEHHETO COTPOTHUBIICHUS

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7ac0




DNEeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COMPOTUBJICHUS

52 METaJJIOB OT TEMIIEPATYPBHI.
CBepXmpoBOIUMOCTh
60 DnexTpuueckuil Tok B Bakyyme. CBolicTBa
AJIEKTPOHHBIX ITYYKOB
[TonynpoBOAHUKH, UX COOCTBEHHAS U
61 MpuUMecHast MpoBoauMocTh. CBoMCTBa p— bubnuorexa LIOK
nnepexona. [10IympoBOIHHUKOBEIE IPUOOPHI https://m.edsoo.ru/ff0c84ae
DIEeKTpUYECKHUN TOK B pacTBOpax u
6 pacriaBax 3JeKTPOJIUTOB. Bubimorexa LIOK
DIEKTPOJMTHYECKAS TUCCOMALIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUYECKHI TOK B ra3ax.
. . bu6moreka [IOK
63 CaMocTOATENbHBIA U HECAMOCTOSTEIbHBIN
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1nazma
DnexTpuyeckue npudopsl U yCTpoiicTBa U
64 UX npakTudeckoe npumeHenue. [Ipapuna bubmnorexa LIOK
TeXHIKH 6e30IACHOCTH https://m.edsoo.ru/ff0c86fc
65 0606 . 3 bubnuorexa [IOK
OOLIAIOMIMH YPOK «INCKTPOAMHAMUKA https://m.edsoo.ru/ffOc88be
KonTponpHas paboTa o teme
66 «Onekrpocratuka. ITocTosHHbIH Bubmmoreka LIOK

ANEKTPUYECKUH TOK. TOKM B pa3inyHbIX
cpenax»

https://m.edsoo.ru/ff0c8a8a




PesepBubiii ypok. KontponbHas padora 1o

bubnuoreka [IOK

67 Teme "DieKTponHaMuKa'" 1 https://m.edsoo.ru/ff0c8c56
PesepBHbIii ypok. OOoOmaronuii ypok 1mo bubnuorexa [JOK
68 temam 10 knacca 1 https://m.edsoo.ru/ff0c8f6c
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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