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NNOACHUTEJIBHASA 3ATINCKA

IIporpamMma 1o ¢u3muke 6a30BOr0 YPOBHS Ha YPOBHE CpeIHEro oomero oOpa3oBanms pa3paboTaHa Ha OCHOBE
MOJIOKEHUH W TpeOOBaHU K pe3yibTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTENbHOW MPOrpaMMBbl, TPEICTaBICHHBIX B
dI'OC COO, a Taxxke ¢ yu€toM (eaepanbHON pabodell MporpaMMbl BOCIHMTAHUS M KOHICHIUM TPEOaBaHHUs
yaebHoro mpeamera «®Dusnka» B 00pa3oBaTenbHBIX oOpranm3anuiax Poccwiickorr ®enepannu, pearn3yrOmNAX
OCHOBHbIE 00pa30BaTEIbHbIE IPOTPAMMBI.

Copnepxanue nporpamMmbl 1Mo (hU3MKE HAlpaBJICHO Ha (POPMUpPOBAHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa
obygatonuxcs 10—11 kmaccoB npu 00ydeHnu nx ¢pusznke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IEATEITHPHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByer TpeboBanmsM PI'OC COO x mmaHUPyeMBIM JHUYHOCTHBIM,
OpeMETHBIM M MeTalpelIMETHBIM pe3ysibTaTaM oOOydYeHHs, a TaKKe YYHUTBIBaeT HEOOXOOUMOCTh pean3aliu
MEKIPEMETHBIX CBSA3EH (M3UKH C €CTECTBEHHO-HAYUYHBIMU YUeOHBIMH MpeAMeTaMu. B Hell olpenenstoTcss OCHOBHEIE
LeNu W3y4eHHs (PU3MKM Ha YPOBHE CpenHero oOmero o0pa3oBaHMsA, IUIAHUPYEMBIE Pe3yJbTaThl OCBOEHHS Kypca
(u3MKK: TUYHOCTHBIE, METANIPEAMETHBIE, TPEeAMETHBIE (Ha 6a30BOM YpOBHE).

[TporpaMma mo (hu3MKe BKIIOYACT:

® [IIaHHpyeMble pe3yJbTaThl OCBOCHMSA Kypca (u3uku Ha 0a30BOM ypOBHE, B TOM YHCJIE HIPEAMETHbIE

Pe3ynbTaThl 10 rogaM O0yUYeHHUS;

e coxepxaHue yueOHOro npeamera «Pus3nka» 1o rogam oOydeHus.

®dusnka Kak Hayka o HauboJiee 00X 3aKOHAaX MPUPOJBL, BEICTyNAs B Ka4ecTBE y4eOHOI0 MpeaMeTa B IIKOJIE,
BHOCHT CYIIECTBEHHBIH BKJIaJ, B CHUCTEMYy 3HaHWA 00 okpyxkatomem wmwupe. LIkompHBIH Kypc GU3MKH —
CHUCTEMOOOPa3yIOIIUH U1l €CTECTBCHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOJIBKY (DM3MYECKHE 3aKOHBI JIEXKAT B
OCHOBE TIPOIIECCOB U SBIICHWH, HM3y4aeMbIX XUMHeEH, Owonorued, Qu3mveckoil reorpadueil W acTPOHOMHEH.
Hcnonb3oBaHnue M aKTUBHOE MpHMEHEHHe (U3UUECKUX 3HAHWN ONpeAesisieT XapaKTep W pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTHH B cepe IHEPreTUKH, TPAHCIOPTA, OCBOSHHS KOCMOCA, MOJTYYEHHUS HOBBIX MaTEpHaliOB C 3aJaHHBIMH
CBOIicTBaMu U Jipyrux. M3yueHne pu3nku BHOCUT OCHOBHOM BKJIaa B (JOPMHUPOBAHHE €CTECTBEHHO-HAYYHON KapTHHBI
Mupa oOydarommuxcsi, B (OPMUPOBAHHE YMEHHUH NPUMEHATh HAyYHBIH METOX IIO3HAHUS NPU BBINOJHEHUH HMH
Y4eOHBIX MCCIICIOBAHUM,

B ocHOBy kypca (u3uku Ui ypoBHs cpeAHero oOmero oopa3oBaHHs HOJOXKEH PsI MO, KOTOpbIE MOXHO
paccMaTpUBaTh KaK IPUHLIUIIBI €T0 TOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM ¢ HEl KypC SBISAETCS JIOTHUECKU 3aBEPUIEHHBIM, OH COACPKUT MaTepral
U3 BCEX pa3ziesioB (U3UKH, BKIIOUAET KaK BOIPOCH KJIACCUYECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoesn cenepanuszayuu. B cOOTBETCTBHU ¢ Hell MaTepran Kypca (pu3uKu 00beTMHEH BOKPYT (HHU3NIECKIX TEOPHIA.
BenymmuMm B Kypce siBisieTcst GOpMHpOBaHUE MPEACTABICHUHN O CTPYKTYPHBIX YPOBHSAX MaTepUH, BEIIECTBE U ITOJIE.

Hoes eymanumapuzayuu. EE peannsanys TpenanojiaraeT HCMOIb30BaHHE TyMAaHWTAapHOTO MOTEHIHaIa
(u3nUecKkoil HayKH, OCMBICIICHHE CBSI3U Pa3BUTHUS (DU3HKU C pa3BUTHEM OOLIECTBA, a TAK)XKE C MUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMHU M 9KOJIOTHIECKUMH MPOOIEMaMHu.

Hoess npuxnaonoti manpasiennocmu. Kypc ¢Gusnmku mpeanonaraetr 3HAKOMCTBO C HIMPOKAM KPYyroMm
TEXHUYECKUX U TEXHOJOTMYECKHUX MPHUIOKECHNH U3YUE€HHBIX TEOPUH U 3aKOHOB.

Hoess oxonoeusayuu peamu3yercsi TOCPEACTBOM BBEICHHS JJIEMEHTOB COACP)KAHMSA, MOCBAMIEHHBIX
9KOJIOTHYECKUM IPOOJIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM TEXHUKA W TEXHOJIOTHH, a TakKe
o0cyx1eHust TPo0IIeM palioHAILHOTO IPUPOIOTIOIH30BAHMS U IKOJIOTHIECKOH 0e301acHOCTH.

CrepXHEBBIMH 3JIEMEHTaMu Kypca (QU3MKH Ha yPOBHE CpeIHEro o0mero o0pa3oBaHus SIBISIOTCS (HU3NUECKUE
teopuu ((popMHUpPOBAHKME MPEACTABICHUNH O CTPYKTYpE MOCTPOCHUS (DU3MUSCKON TEeOpuH, posid (PyHIaMEHTAIbHBIX
3aKOHOB M MMPUHIIUIIOB B COBPEMCHHBIX IMPEACTABJICHUAX O IPUPOAC, I'PaHULIaX TPUMECHUMOCTHU TeOprI, JUIA OITMCaHUuA
€CTECTBEHHO-HAYYHBIX SIBJICHUN U MIPOLIECCOB).

CucTeMHO-/IeATeIbHOCTHBIM TOAX0 B Kypce (HM3MKH DPEaNnn3yeTcsi MpeXaAe BCEro 3a CUéT OpraHu3aluu
9KCIEPUMEHTAIFHON JIesTeIbHOCTH oOydvaromuxcs. Jnst 6a30Boro ypoBHS Kypca (M3WKH — 3TO HCIIOJIH30BaHUE
CUCTEeMBl (POHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB W JIAOOPAaTOPHBIX PadOT, KOTOpbIE B MpOrpamMme IO
¢usuke oObenuHEHBl B OOMIMH CIHMCOK YYEHHYECKMX IMPAKTUYEeCKUX padoT. BrigeneHne B yKa3aHHOM IE€peyHE
71a00PaTOPHBIX PadOT, MPOBOAMMBIX I KOHTPOJS U OLEHKH, OCYIIECTBIISIETCS YYaCTHHKaMU 00pPa30BaTEIIbHOIO
nporiecca UCXOJs U3 0COOEHHOCTEW IUTAHUPOBAaHWS W OCHaIleHHs kabuHera ¢(usuku. [lpu 3TOM oOecreunBaeTcs
OBJIa/icHHE 00yYarOIUMHKCS YMEHUSAMH POBOINTH KOCBEHHBIE N3MEPEHHS, UCCIEIOBAHUS 3aBUCUMOCTEN (PU3NIECKUX
BEJIMYMH U [TOCTAHOBKY OIBITOB 110 MPOBEPKE MPEATOKEHHBIX THIIOTES.

Bobiiioe BHUMaHME yIENsieTCsl PEHIEHUIO PACUETHBIX M KaUeCTBEHHBIX 3aAa4. [Ipu 3ToM Juis pacy€THBIX 3a/1a4
NPUOPUTETOM SIBIISIIOTCS 33/1a4M C SIBHO 3aJaHHON (PU3MUECKOHW MOJEINbIO, MO3BOJIAIOLINE NPUMEHSATh W3yUCHHBIE
3aKOHBl M 3aKOHOMEPHOCTH KaK M3 OAHOTO pa3zeia Kypca, TaKk M MHTErpupys 3HaHUS M3 pa3HbIX pa3genos. s
KauC€CTBCHHBIX 3aJad IMPUOPUTETOM MABJIAKOTCA 3aJlaHUSA Ha 00BsICHEHHE IIPOTCKAHUA q)HSI/I‘IeCKI/IX SIBIICHUN H



NPOLIECCOB B OKpYXKaloLIeW KU3HH, TpeOylomue BbIOOpa (HU3MYECKOH MOJEeNd MAjsl CHTyalldd IPaKTHKO-
OpPUEHTHPOBAHHOTO XapakTepa.
B cooterctBum ¢ TpeboBanmsiMu PI'OC COO k MaTepuaqbHO-TEXHUYECKOMY OO0€CHeueHHI0 y4eOHOro
nporiecca 0a30BbIi YpOBEHb Kypca (U3UKH HA YPOBHE CpeIHEro 00IIero o0pa3oBaHus JOJKEH N3y4YaThbCsl B YCIOBHUIX
MpeIMETHOTO KaOwHeTa (PM3UKH WM B YCIOBUSX WHTETPHPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO
nukia. B xkabunrere GU3uKM JOMKHO OBITH HEOOXO0AMMOE TabopaTopHOEe 000PYyIOBAHHE /ISl BHITIOTHEHHS YKa3aHHBIX
B TIporpamme 1o (pU3MKe YIeHUUECKUX MPaKTHUECKUX paboT 1 IeMOHCTPAIMOHHOE 000PYAOBaHHE.
HdemoHcTpanmonHoe oOopynoBaHue (opMupyercss B COOTBETCTBHM C TNPHHLUUIIOM MHHAMAJbHON
JIOCTaTOYHOCTH M 00eCIIeYnBaeT MOCTAHOBKY MEPEUNCIEHHBIX B ITpOrpaMMe 10 (GU3UKE KITFOYEBBIX IEMOHCTPALIAHN IS
UCCIICIOBAHUSI M3Y4aeMbIX SIBJICHUA U MPOLECCOB, SMIUPUYECCKUX U (QyHIAMEHTaJbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHU.
JlaboparopHoe oOopymoBaHHE ISl YICHWIECKHX MPAKTHYECKUX paboT (opmupyeTcss B BUAE TEMaTHUECKHUX
KOMIUIEKTOB M 00ecIieunBaeTcsi B pacuére OJHOTO KOMIUIEKTa Ha ABYX oOydJaromuxcs. TeMaTndeckre KOMIUIEKTHI
nabopatopHoro 00OpYyIOBaHUs JOJKHBI OBITH MOCTPOCHBI HAa KOMIUIEKCHOM HCIIOJNB30BAHUM aHAJIOTOBBIX U
I POBBIX TIPHOOPOB, a TAKKE KOMITBIOTEPHBIX M3MEPUTEIIBHBIX CHCTEM B BHIEC TH(DPOBBIX J1a00OPATOPHIA.
OCHOBHBIMH LIETSIMHU H3y4YeHHS (DU3UKH B 001IIEM 00pa30BaHUH SBIISIOTCS:
e (QopMupoBaHHMe MHTEpeca W CTPEMJICHHS OOYYAIOUIMXCS K HAayYHOMY H3yUYCHHIO NPUPOIBI, Pa3BUTHE UX
MHTEJUICKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTEIH;

e  pa3BUTHE NPEACTABICHUH O HAYYHOM METOE MO3HAHUs U (OPMHUPOBAHUE UCCIIEIOBATENbCKOTO OTHOILICHHS
K OKPY’KaIOIUM SIBJIICHUAM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yiabTara H3YYCHHS OCHOB CTPOCHHS MaTepud u
(GyHIaMEHTaTBHBIX 3aKOHOB (DM3UKU;

e (opMUpOBaHHUE YMEHUH OOBSICHATH SBJICHUS C HCIOJB30BaHUEM (U3WYCCKMX 3HAHUH W HAyYHBIX
JIOKa3aTeNbCTB;

e (QopMmupoBaHHe TpEACTaBICHUNA O PONHM (DU3WUKU JAJIS Pa3BUTHSA APYTUX ECTECTBCHHBIX HAYK, TEXHUKU H
TEXHOJIOTHIA.
HocTtmxenne 3Tux 1eleil obecreunBaeTcs pelieHreM CIeayIoHX 3a/1ad B IMporecce u3ydeHns Kypca Gpusuku
Ha YPOBHE CpeJIHero o0Iero oopa3oBaHus:
e MpHOOpEeTeHUE CHCTEMBbI 3HaHUH 00 0OMMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX, BKIIOYAS
MEXaHHKY, MOJIEKYJISIPHYIO (QU3UKY, DIIEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPHU3HKHL;

e (opMupoBaHHE YMEHUH NPUMEHSATh TEOPETHYECKHE 3HAHUS I OOBSCHEHWS (U3NUECKUX SBICHUH B
TIPHUPO/IE U TS IPUHATHS MPAKTHYECKUX PENICHUA B TOBCETHEBHOW KU3HH,

® OCBOEHHE CIIOCOOOB pEIIeHUS Pa3UYHBIX 3a7ad C SBHO 33/JlaHHOW (PHU3MYECKON MOpenblo, 3aiad,
MOJIPa3yMEeBAOIINX CAMOCTOSITEIFHOE CO3/IaHue (PU3NIECKON MOIEIH, aJleKBATHON YCIOBUSAM 3aJ1auH;

o IIOHUMAaHHEC (i)I/I3I/I'-IeCKI/IX OCHOB M TIPHUHIUIIOB ):[eﬁCTBPISI TEXHHUYCCKHUX YCTpOﬁCTB U TEXHOJIOI'MYECKUX
MPOIIECCOB, MX BIUSHHS HA OKPYXKAIOIIYIO CPELY;

® OBJIAJCHHE METOAaMH CaMOCTOSITEIHLHOTO TUIAHMPOBAaHUS W MPOBEACHUsS (UIMUECKUX IKCICPUMEHTOB,

aHalM3a 1 MHTEpIIpeTalny HHQOPMAIIUH, OTIPEIeIIeHUs JOCTOBEPHOCTH MOJyYEHHOTO PE3yNbTaTa;

®  CO3/IaHUWE YCIIOBUH JJISl pa3BUTHUSI YMEHUI MMPOEKTHO-UCCIIEI0BATENLCKOM, TBOPYECKON AEATETHHOCTH.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT0 O3HAHMSA

®usuka — Hayka o0 mpupojae. HayuHsie MeTOpI MO3HAHUS OKpYy»Karomero mupa. Pois skcnepumeHTa u
TEOPHUH B MPOIIECCE TIO3HAHUS MPUPOABI. DKCIIEPUMEHT B (PH3HKE.

MopenupoBanue (HU3HUECKUX SBICHUN U mporieccoB. Hayunbpie runote3sl. OGu3ndeckne 3aKOHBI U TEOPHUH.
I'panuIel IPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [IpUHITUI COOTBETCTBUSL.

Porp um mecto ¢(m3mku B (QOpPMHpPOBAaHWHM COBPEMEHHOM HAyYHON KapTHHBI MHpPA, B MPAKTHYECKOM
JEATEIbHOCTH JIOACH.

Jlemoncmpayuu
AHanoroBele U MUGPOBLIC U3MEPUTEIbHBIC TPUOOPHI, KOMITLIOTEPHBIC TATYUKH.,

Paszgen 2. MexaHuka
Tema 1. Kunemamuxa

Mexannueckoe ABMKeHHE. OTHOCUTENBHOCTh MEXaHUYECKOTO JABMKeHUsA. Cuctema orcuéra. TpaekTopus.

IIepememenue, cKOpoCTh (CpemHsAS CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHHE MaTepHAIbHOW TOYKH,
UX MPOEKIINY Ha OCH CUCTEMBI KOoOopaAnHaT. ClIoKeHUE NepEMEILIEHHUM 1 CII0KEHNE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MPSMOJMHEHHOE MABIMKEeHUE. ['pauku 3aBUCHMOCTH KOOPJAMHAT,
CKOPOCTH, YCKOPEHHUS, TyTH U MEPEMEIICHHSI MATEPUAIBHONM TOUKH OT BPEMEHHU.

CBobOogHOE TTaieHne. Y CKOpeHHe CBOOOTHOTO MaACHUS.

Kpuponuneitnoe aBmwkenue. J[BikeHrne MaTepUaTbHOW TOYKU MO OKPY>KHOCTH C MOCTOSHHOW IO MOMIYIIO
CKOPOCTBIO. YTJIOBas CKOPOCTh, JIMHEHHAss cKopocTh. [lepwoa u yactoTa oOpaieHus. LIeHTpoCTpeMHUTEIBHOE
YCKOPCHUE.

TexHu4yeckne yCTpOilcTBa M IMpakTHUYECKOE MPUMEHEHHE: CIUIOMETp, ABM)KEHHE CHapsAJ0B, LIEMHBIE U
PEMEHHBIE NIEpeaYn.

Lemoncmpayuu

Mogenb cucteMbl OTCUETA, WIUTFOCTPALKd KUHEMATUYECKUX XapaKTEPUCTUK JBUKEHUS.

[MpeoOpazoBanue ABMKECHUI C UCTIONB30BAHUEM IIPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3yX€ U B Pa3peKEeHHOM MIPOCTPAHCTBE.

HaGmronenue nemxenns Temna, OpOMIEHHOTO 10| YTIIOM K TOPU30HTY W TOPH3OHTAIBHO.

H3mepenne yckopeHusi CBOOOTHOTO MaCHUSI.

Hanpasnenune ckopocTH Mpu JBHKEHUU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

N3y4yeHne HepaBHOMEPHOI'O JIBUKEHHUS € LEIbI0 ONPEAEIICHNSI MTHOBEHHON CKOPOCTH.

HcenenoBaHnue COOTHOLIEHUS MEXAY IyTSIMHM, NPONACHHBIMH TEJIOM 3a IIOCIEJOBATEIIBHBIE pPABHBIC

NPOMEXYTKH BPEMEHH NPH PABHOYCKOPEHHOM JBMKEHHH C HAYaJIbHOH CKOPOCTBIO, PABHOM HYJIIO.
N3yyeHre IBUKEHUS LApUKa B BA3KOH >KUAKOCTH.

Nzyyenune nprkeHus Tena, OpoIeHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa
[Ipunnun otHocutenbHocTy ["anunes. [lepsoiit 3akoH HetoToHa. HEpLManbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuamun cymepriosunuu cwi. Bropoi 3akoH HploToHa Juisi MaTepualbHOW TOYKH.
Tpetuii 3axkoH HproTOHA J171s1 MaTEpHUAIbHBIX TOUYEK.

3aKOH BCEMUPHOTO TAroteHus. Cuna tspkectH. IlepBast kocMudeckas CKOpOCTb.
Cuna ynpyroctu. 3akoH 'yka. Bec tena.
Tpenne. Bunmel Tpenus (moxost, ckoibxeHus, kaueHus). Cuna tperus. Cyxoe Tpenue. Cuna TpeHus

CKOJIBXXCHUS U CUJIa TPCHUS ITOKOA. KOB(l)(bI/II_II/ICHT TPCHUA. Cuna CONPOTHUBJICHHUS MIPU ABUIKCHUHA TCJId B JKUAKOCTHU
HJIN rase.

[MocrynaTensHOE U BpanaTesibHOE IBUKEHUE a0COIIOTHO TBEPIOTO TEla.
MoOMEHT cuiIbl OTHOCUTEIBLHO OCH BpalieHus. [1ne4uo cuiibl. Y ciaoBusl paBHOBECHS TBEPOTO TENA.

Texauueckue yCTpOﬁCTBa U TMPAKTUYCCKOC TIMPUMCHCHUC: TMOAUIMIIHUKH, ABUIKCHUC HCKYCCTBCHHBIX
CITYTHHUKOB.

Jlemoncmpayuu
SlBneHue uHepLUUH.

CpaBHEHHME Macc B3aUMOJICHCTBYIOLIUX TEII.
Bropoii 3akoH HeroToHa.



Wsmepenue cu.

CrnoxxeHue cui.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Jie(hOpMaIiu.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOIbEME U MAICHUU.

CpaBHeHHE CHJI TPEHUS TTOKOS, KaUeHHS U CKOJBKCHHUSI.

YcioBus paBHOBecHs TBEPAOTO Tena. Buibl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

Nzydenue nBmwkeHUs OpycKa Mo HAKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YNPYTOCTH, BO3HUKAIOIIUX B TPYKWHE W PE3WHOBOM 00Opasme, OT WX
JehopMaIuu.

UccnenoBanue ycinoBuii paBHOBECHUS TBEPAOTO TEJIA, UMEIOIIETO OCh BpaIllCHHUS.

Tema 3. 3aKonvl COXpAHEHUA 8 MEXAHUKE

NMimynsc MaTepuanbHON TOYKH (TeNa), CHCTEMBI MaTepUAlbHBIX TOUYeK. VIMIyIbC CHIBI W W3MEHEHHE
UMITYJIbCA TeJa. 3aKOH COXpaHEHUs UMITYyJbca. PeakTUBHOE ABUKEHUE.

Pabora cuitbl. MOIITHOCTE CHITHI.

Kunetndeckas sHeprus MaTepHaabHOM TOUKH. Teopema 00 M3MEHEHNH KHHETHUECKON DHEPTHH.

[orennmaneHas 3ueprus. [loTeHManbpHas 3Heprus ynpyro nehopMUpoBaHHON NMpyxuHbBI. [loTeHIManbpHas
SHEPrus Teja BOJIM3U MOBEPXHOCTH 3EMIIH.

IloTennuanpHple W HEMOTEHIHWANbHBIE CHIBL. CBA3b pabOTHl HEMOTEHIHANBHBIX CHII C W3MEHEHHEM
MEXaHUYECKOW SHEPTHH CHCTEMBI TeJl. 3aKOH COXpaHEHUSI MEXaHMUEeCKOU SHEPTUH.

Yapyrue u Heynpyrue CTOIKHOBEHUSL.

TexHuueckue yCTpPOMCTBa M MPAKTHYECKOE NPUMEHEHHE: BOAOMET, KONEP, MPYKUHHBIM MHCTONET,
JIBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCa.

PeakTuBHOE IBUKEHUE.

[epexon NOTEeHIMAEHON SHEPTHU B KHHETHUECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopivie pabomoi

Nzydenune abCOMOTHO HEYNIPYTOrO yIapa ¢ MOMOIIBIO ABYX OJAMHAKOBBIX HUTSHBIX MasSTHHKOB.

Hccnenopanue cBsA3u pabOTHI CHIBI ¢ U3MEHCHHEM MEXaHWYCCKOW DHEPIHU Tella Ha TPUMEPE PACTIKCHHUS
PE3UHOBOIO KI'yTa.

Paspnen 3. MouiekyasipHasi puznka U TEpMOAHHAMHUKA

Tema 1. Ocrogvl MONEKYAAPHO-KUHEMUYECKOL Meopuu

OCHOBHBIE TTOJIOKEHHS MOJIEKYJISIPHO-KMHETHUECKOW TEOpUU M WX OMBITHOE oOocHoBaHWe. BpoyHOBCKOe
newkenne. Jduddysus. Xapakrep IBIKEHUS U B3aUMOJCHCTBHUS YacTHI BerlecTBa. MoJenu CTpOEHUs Ta3oB,
XKHUIKOCTEH M TBEPABIX Tel M OOBSICHEHHE CBOWCTB BEIIECTBA HAa OCHOBE ITHX Mozened. Macca u pasMmepsl
monekyn. KonndectBo BemecTsa. [locTosHHas ABoranpo.

Temnosoe paBHoBecue. Temreparypa u e€ usmepenue. Illkana remnepatyp Llenscus.

Mogens uneansHoro rasza. OCHOBHOE ypaBHEHHME MOJEKYISIPHO-KMHETHUECKOW TEOPUH WICaJbHOTO rasa.
AOGcomoTHas TemmepaTypa Kak Mepa CpeHel KHHETHYECKOM IHEPTUH TEIJIOBOTO JBM)KEHHS JacTHll ras3a. llkara
temneparyp KensBrHa. ['a3oBbie 3akoHbl. YpaBHeHne MenaeneeBa—Kinaneiipona. 3akon JlansTona. M3omporiecchbl
B HJICWIBHOM Ta3e C IIOCTOSIHHBIM KOJMYECTBOM BellecTBa. [paduueckoe mpeacTaBieHHE H3OMPOLECCOB:
M30TepMa, U30X0pa, n3odapa.

TexHrnYeckre yCcTpolcTBa U MPaKTHUECKOE MPUMEHEHHE: TEPMOMETp, GapoMeTp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOIIME JMCKPETHOE CTPOCHUE BellecTBa, (Gororpaduu MOJIEKYJl OPraHHYECKHX
COEIMHECHMI.

OmnbiTel 110 1M GY3UHN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO IBHXKEHHUSL.

Mogens onsita lllTepHa.

OnBITHI, JOKA3BIBAIOIINE CYIIECTBOBAHIE MEXMOIEKYISIPHOTO B3aNMOIEHCTBYS.

Monens, HTIOCTpUpYIONas MPUPOAY JAaBICHHS ra3a Ha CTEHKH COCY/a.

OnBITHI, WILTIOCTPUPYIOLUE YPAaBHEHUE COCTOSHNUS UACATBHOIO Ta3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamoptule pabomol

OnpeesieHne Macchl BO3/lyxXa B KJIIACCHOH KOMHATE Ha OCHOBE M3MEpEeHHH 00bEMa KOMHATHI, JIABJICHUS H
TEeMIIEpaTyphl BO3yXa B HEH.



Hccnenoanue 3aBUCHUMOCTH MEXK]TYy apaMeTpaMu COCTOSTHUS pa3pesKeHHOTO Tasa.

Tema 2. Ocrosbl mepmoouHaAMuUKU

TepMmonuHaMuveckass cUCTeMa. BHYTpeHHSS JHEpPrus TEPMOJUHAMUYECKONH CHCTEMBI W CHOCOOBI €&
n3MeHeHus. KommyecTBo TerioTel U paboTa. BHYTpeHHSISI SHEpPrus OIHOATOMHOTO HJCANBLHOTO Tra3a. Buisl
TeIUIONepeadn: TEIUIONPOBOJHOCTh, KOHBEKLMS, M3IydeHHE. YelbHas TEIUIOEMKOCTh BemiecTBa. KommdecTBo
TETUIOTHI TIPH TETUTOTepeaade.

[Monsitne 00 ammabatHOoM mpouecce. llepBblil 3akoH TepMoAauHAMHKH. [IpuMeHeHHe NepBOro 3aKoHA
TEPMOJIUHAMUKY K H30mpoueccam. I 'paduueckas uHTepnpeTanus paboThl rasa.

Btopoii 3akoH TepMoauHaMuKA. HeoOpaTUMOCTh MPOIIECCOB B IPHUPOJIE.

TermoBsle MamuHbl, [IpUHIMIBL JEHCTBHS TEIJIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUU B TEIUIOBBIX
MarmHax. Koadduiment mone3Horo aercTBus TermioBoi Mammubl. [{ukn KapHo u ero ko3 ¢uIimeHT none3Horo
JeHCTBHS. DKOJIOTHYECKre TTPOOIeMBI TeTTIOIHEPTETHKL.

TexHUYecKHe YCTpOICTBA W MPAKTUYECKOE MPUMEHEHHWE: IBUTATENb BHYTPEHHETO CrOpaHHsA, OBITOBOH
XOJIOAWJIBHUK, KOHTULIUOHED.

Jlemoncmpayuu

W3Mmenenne BHYTpeHHEW SHEPTrHH Tella NIPU COBEPIICHWH pPaOOTHI: BBUIET NPOOKH W3 OYTBHUIKH TIOX
JeiCTBUEM C)KAaTOr0 BO3[yXa, HarpeBaHue dupa B JaTyHHOH TpYOKe myTEéM TpeHHUs (BUACOAECMOHCTPALIHS).

N3MeHeHue BHyTpEeHHEH SHEPruu (TeMIepaTyphl) Tela MpH Terionepeaye.

OmnbIT 0 aAabaTHOMY PACITUPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mogenu nmapoBoi TypOHMHBI, IBUTATEIISI BHYTPEHHETO CTOPaHMUsl, PEAKTUBHOTO IBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopivie pabomoi

N3mepeHue ynenpHOR TEI0OEMKOCTH.

Tema 3. Azpecammnuie cocmoanun eeuyecmea. Dazosvie nepexoovt

INapooOpa3oBanue u KoHjaeHcanus. Vcnapenue u kuneHue. AOCOJIOTHAsS W OTHOCHTEIbHAsl BIAKHOCTH
Bo3ayxa. HachkimeHHbi map. YempHas TEIUIOTa MapooOpa3oBaHHA. 3aBHUCHUMOCTh TeMIIEpaTypbl KHIIEHUS OT
JIABJICHUS.

Teépmoe Tteno. Kpucrammyeckue u amopduble Teida. AHH3OTPOIHMS CBOWCTB KpHCTALIOB. JKuakue
kpuctasuibl. CoBpeMeHHble MaTtepuaibl. [lnaBneHue W KpucTauM3alus. YJenbHas TeIloTa IUIaBJICHUS.
Cybnmumartusi.

YpaBHeHHE TEIIOBOTO OanaHca.

TexHudeckue YCTpPOWCTBA U MPAKTUYECKOE IIPUMEHEHHE: TUTPOMETP M ICUXPOMETP, KaJIOPUMETD,
TEXHOJIOTHH TTOTyYeHHsI COBPEMEHHBIX MaTepPHAJIOB, B TOM YHCIIE HAHOMATEPHAJIOB, 1 HAHOTEXHOIIOTHH.

Lemoncmpayuu

CRoiicTBa HACHIIICHHBIX TTAPOB.

Kunenne IIPpY MOHMKCHHOM daBJICHUU.

Crioco0bI M3MEpeHus BIKHOCTH.

Habnronenue HarpeBaHus U IUIABJICHHS KPUCTAITMYECKOTO BEIECTBA.

JleMoHCTpanys KpucTauIoB.

Yuenuyeckuii sxcnepumenm, 1abopamopHule pabomul

H3mMepenre OTHOCUTETHHON BIKHOCTH BO3/IyXa.

Pasnen 4. DnekTpoauHaMuka

Tema 1. dnekmpocmamuxa

OnexTpu3anus Tell. DIeKTpudecKuil 3apsa. [[Ba Buna anekTpuieckux 3apsaoB. [I[poBOIHHUKY, THANEKTPUKH
Y TIOTYTIPOBOIHUKH. 3aKOH COXPAaHEHHS ANEKTPUIECKOTO 3aps/ia.

BzaumoneiictBue 3apsimoB. 3akoH Kyrnona. TouedHbld AJIEKTpHUECKHHA 3apsll. IJIEKTPHUUECKOE IIOJIC.
HampspxéaaocTh anexTpuyeckoro nois. [IpuHIUN cynepno3unuy 3JIeKTpUIecKuX moiei. JInHn HanpsHKEHHOCTH
3IEKTPUIECKOTO TOJIS.

Pabora cui anekrpoctatnyeckoro moist. [loternuan. PasHocts nmoreHmanos. [IpoBOTHUKN U JUAIEKTPUKH
B AJIEKTPOCTATHUECKOM MoJIe. J(nanekTpruueckas NpOHUIIAaeMOCTb.

OnektpoémkocTb. KonzaeHcaTop. ONEeKTpOEMKOCTh IUIOCKOTO KOHJIEHCAaTOpa. OHEPrHs 3apsyKEHHOIO
KOHZEHCaTopa.

TexHn4yeckre ycTpoNCTBa M IMPAKTHYECKOE IPUMEHEHHE: IEKTPOCKOII, IJIEKTPOMETP, IEKTPOCTAaTHUECKas
3alIUTAa, 3a3eMJICHUE IEKTPONPHOOPOB, KOHJIEHCATOP, KOMUPOBAIBHBIN anmapaT, CTPYHHBIN IPUHTEP.

Jlemoncmpayuu

YeTpoicTBO M IPUHIMI IEHCTBHS AIEKTPOMETPA.

B3aumopeiicTBue Ha’IEKTPU30BaHHBIX TEI.



DNEKTPUUYECKOE MTOJIE 3aPSKEHHBIX TEI.

IIpoBOAHMKH B DIEKTPOCTATUIECKOM IOJIE.

OneKkTpocTaTuyecKas 3amuTa.

JMdIeKTpUKH B 31IEKTPOCTaTUIECKOM TIOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IIOCKOI'0 KOHAEHCATOpa OT IUIOIIAAM IUIACTUH, PACCTOSIHUS MEXIy HUMU U
JUDIIEKTPUYECKON TPOHUIAEMOCTH.

OHeprus 3apsHKEHHOTO KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit Inekmpuueckuii mox. Toku é paznuunix cpeoax

ONeKTpUYEeCKUl TOK. YCIOBHS CYyIIECTBOBaHMS 3JEKTpuUueckoro Toka. Mcrounuku Ttoka. Cuma ToKa.
ITocTosHHBII TOK.

Hampsoxenne. 3akor OMa 115 y9acTKa [emnH.

ONEeKTPUUYECKOE COMPOTUBIICHUE. Y AETbHOE CONPOTHBIEHUE BellecTBa. [locnenoBarensHoe, napaiienbHoe,
CMEIIaHHOE COEINHEHNE ITPOBOIHUKOB.

Pabora snexktpuueckoro Toka. 3akoH [xoyns—JIenna. MomHOCTE 3IEKTPHYECKOTO TOKA.

ONEeKTPOABIKYILAs cHUja M BHYTPEHHEE CONpPOTHBIEHHWE HCTOYHMKA TOKa. 3akoH OMa [uisl HOJHOH
(3aMKHYTOH) snekTpudeckoi nenu. KopoTkoe 3amMbIkaHue.

OJNeKTpOHHasi MNPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBHCUMOCTh CONPOTHUBIIEHHS METaUIOB  OT
Temneparypsl. CBEpXIIPOBOAUMOCTbD.

OnekTpuyeckuil Tok B BakyyMe. CBOMCTBa 3JIEKTPOHHBIX ITYYKOB.

[omynposogauku. CoOCTBEHHAS U IPUMECHAs! POBOAMMOCTH IOIYIPOBOIHUKOB. CBOWCTBA P—N-Tiepexoa.
[HomynpoBogHUKOBBIE TPHUOOPHI.

ONeKTpUYecKuil TOK B pPACTBOpax M paciuiaBaXx JJIEKTPOJUTOB. OJIEKTPOJIUTHYECKAs TUCCOLMALIMSL.
DIIEKTPONIH3.

DIIEKTpUYECKUN TOK B razax. CaMOCTOSATENbHBIA U HECAMOCTOSTENbHBIN pa3psia. Monnus. [1na3zma.

TexHu4yeckre ycTpocTBa M MPAKTHUYECKOE MPHUMEHEHHUE: aMIepMeTp, BOJBTMETP, PeocTaT, MCTOYHHUKH
TOKa, OJJIEKTPOHArpeBaTeNbHbIEe MPUOOPHI, BIEKTPOOCBETUTEIBHBIE IMPHOOPHI, TEPMOMETP CONPOTHUBICHUS,
BaKyyMHBIH JHOA, TEPMHUCTOPHI U (POTOPE3UCTOPHI, IIOTYTIPOBOIHUKOBBIM AHO/, TaJIbBAHHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa M HAIPSDKEHUS.

3aBUCHUMOCTb COMPOTHUBIICHNS HWIMHIPHYECKUX MTPOBOJAHUKOB OT AJIMHBI, TUIOIAAH MOMEPEYHOTO0 CEUEHHS
U MaTepHana.

CMeniaHHOE€ CO€IMHEHUE POBOIHHUKOB.

IIpsimoe n3mepeHue 3eKTpoABIKYyIel cribl. KopoTkoe 3aMbIkaHNe ralbBaHMYECKOTO 3JIEMEHTA M OLIEHKa
BHYTPEHHETO CONPOTHUBIICHHUSI.

3aBHUCHMOCTH COMPOTHUBIIEHHS METAJIIOB OT TEMIIEPATYPHI.

IIpOBOIMMOCTB 3JIEKTPOJIMTOB.

HckpoBoit pa3psa 1 IPOBOJIUMOCTE BO3AYXA.

OOHOCTOPOHHSASA NPOBOAUMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

N3ydeHne cMemaHHOro COEUHEHNS PE3UCTOPOB.

N3MepeHne 3IeKTpOABNKYIIEH CHIIBI HCTOYHUKA TOKA U €70 BHYTPEHHETO COITPOTHUBIICHUS.

HaOmroneHue anekrposusa.

Me:knpeaMeTHbIe CBA3H

Uzyuyenne kxypca ¢usuku 0azoBoro ypoBHs B 10 kiacce OCyWIECTBISIETCS C YyYETOM COHEPKATEIbHBIX
MEXITPEMETHBIX CBSI3EH ¢ KypcaMy MaTeMaTuky, OUOIOTHH, XUMUH, TeoTpadpuu U TEXHOJIOTHU.

Mesicnpeomemmuvie noHamus, CBSI3aHHBIE C W3yUYEHHEM METOJIOB HAyYHOTO ITO3HAHWS: SBJICHUE, HAYUHBIN
¢akT, runotesa, (pu3MUEcKas BEIUUMHA, 3aKOH, TEOpHs, HAOIIOJEHHE, SKCIECPUMEHT, MOAEIMPOBAHUE, MOJCIb,
U3MEpEHHE.

Mamemamuxka: pelieHue CUCTeMbl YpaBHEHUH, TuHeHHas QyHKms, napadoina, runepdona, ux rpaduku 1
CBOWCTBA, TPUTOHOMETpUYECKHE PYHKIUH: CUHYC, KOCHHYC, TAHTC€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOKJIECTBO, BEKTOPBI U MX MPOEKIIUN Ha OCH KOOPAUHAT, CIOXKEHNE BEKTOPOB.

Buonocus: wmexaHndeckoe JBIDKEHHE B JKUBOW mpupojae, auddysus, ocMoc, TEIUIOOOMEH J>KUBBIX
OpraHu3MOB (BU/IbI TEIUIONEPEIauH, TETITIOBOE PABHOBECHE), SIEKTPUIECKHE SIBJICHHS B )KUBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA, MOJISIPHAs Macca,
TEIJIOBBIE CBOMCTBA TBEPIBIX TEJI, KUAKOCTEH U Ta30B, SJEKTPUUYECKUE CBOMCTBA METAJUIOB, JIEKTPOJUTHYECKAS
JUCCOIIMAINS, TaTbBAHUKA.



Teoepaghus: BnaxXHOCTH BO3yXa, BETPHI, 0ApOMETp, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHWE [BMKCHHH C FWCIIOJNB30BAHUEM MEXAaHH3MOB, YUYET TPEHHS B TEXHUKE,
TIOIIITUITHAKH, UCTIONIb30BAHNE 3aKOHA COXPAHCHUS UMITYJIbCa B TEXHUKE (pakera, BOAOMET M APYTHUE), ABUTATEIb
BHYTPEHHETO CrOpaHus, mapoBas TypOHWHA, OBITOBOM XOJOJWIGHHK, KOHAMIIMOHED, TEXHOJOTHH IOJyYSHHUS
COBPEMEHHBIX MaTepuaioB, B TOM HYHCJIE HAaHOMATEPHaJOB, M HAHOTEXHOJIOTHH, DJEKTPOCTATHYECKas 3alluTa,
3a3eMIIGHHE  DJIEKTPONPUOOPOB,  KCEPOKC, CTPYHHBIH  TPUHTEpP, OJEKTpOHArpeBaTelbHbIE  IPUOOPEI,
3NEKTPOOCBETUTENbHBIC TPHOOPHI, FalIbBAHUKA.

11 KJIACC

Paznen 4. dnekTpoamHaMuKa

Tema 3. Maznummnoe none. I1eKmpomMazHumMHAA UHOYKUUA

[TocrosiHHBIE MarHuThl. B3amMoaeicTBUE NMOCTOSHHBIX MAarHUTOB. MarHutHoe noje. Bektop MarHutHou
UHAYKUUU. [IpyuHOMO Cyneprno3WlyMd MAarHATHbIX mojdeil. JIuHuM MarHuTHOM uWHAYKUuU. KapTuHa nuHUI
MAarHUTHOM MHIYKIIUHU TOJISl TOCTOSIHHBIX MarHUTOB.

MaruuTHO€ 1ojie NPOBOJHUKA C TOKOM. KapTuHa NUHUNA MHIYKIIUU MAarHUTHOTO TOJS JJIMHHOTO TPSIMOTO
MPOBOJHMKA W 3aMKHYTOTO KOJBIIEBOTO TPOBOAHHKA, KaTymku ¢ TokoM. OmbelT Opctenma. BzammopeiictBue
MPOBOJHUKOB C TOKOM.

Cuna Amriepa, e€ MOAYJIb U HalpaBJICHUE.

Cuna JlopeHua, e€ MOaylb U HampaBlieHHUE. [[BHKeHUE 3apsyKEHHOM 4acTULBl B OJHOPOJHOM MAarHUTHOM
nonie. Pabora cuner Jlopena.

SBnenue »IeKTpOMarHUTHOM MHAYKIHMH. [I0TOK BEKTOpa MarHMUTHONW MHIYKIIUU. DIEKTPOABIDKYIIAS CHIa
HUHIYKIUU. 3aKOH AJIEKTpOMarHuTHOU nHAyKIuu dapasest.

Buxpepoe snexkTpuueckoe mojie. DNEKTPOABMKYLIAs CHJIAa HMHIYKUWA B TPOBOJHUKE, JBHKYILEMCS
MOCTYIATEIHHO B OJHOPOIHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTS. SIBIE€HUE CAMOMHIIYKUIUU. DIEKTPOIBIKYILAS CUIA CAMOUHTYKIUU.

DHeprusi MarHUTHOT'O MOJISA KATYIIKU C TOKOM.

DIeKTPOMarHuTHOE TI0JIE.

TexHuueckue YCTPOWCTBA M MNPAKTHUYECKOE IPHUMEHEHHE: IOCTOSHHBIE MArHUThI, 3JCKTPOMATHUTHI,
ANEKTPOJABUTrATEINb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTUL, UHAYKIIHOHHAS NI€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHUE 3JIEKTPOHHOTO ITy4YKa MArHUTHBIM IOJIEM.

JluHuY MHAYKIMKY MAaTHUTHOTO TOJIS.

B3aumopneiicTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amrmepa.

HetictBue cuibl JIopeHIa HA HOHBI AJIEKTPOJIUTA.

SIBnenune AMeKTPOMArHUTHON MHIYKITHH.

ITpaBuno Jlenna.

3aBUCUMOCTb JIEKTPOABIDKYIIEH CUIIbI MHIYKLIUU OT CKOPOCTH U3MEHEHUSI MATHUTHOT'O MTOTOKA.

SIBrieHrEe CaMOMHTYKIIVH.

Yuenuueckuil sxcnepumenm, nabopamopHule pabomol

N3yyeHne MarHuTHOTO MOJIS KATYLIKU C TOKOM.

UccnenoBanue 1eHCTBUS MOCTOSIHHOI'O MarHUTa Ha paMKy C TOKOM.

UccnenoBanue sBIeHUS SIEKTPOMArHUTHOW WHIYKITHH.

Pa3nen 5. KoneGanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHUmMHbIE KOJ1€OAHUA

Konebarenphas cucrema. CBoOOJHBIE MexaHWuUeckue KoneOaHus. ['apmoHudveckue kosebanus. [lepuon,
yacTtora, aMIUMTyda u ¢aza koneOanuid. [IpyXWHHBIH MasTHUK. MaTeMaTHYecKHid MAasTHUK. YpaBHEHHUE
rapMOHHYECKUX KojieOaHui. [IpeBpalieHe sHeprum Mpyu rapMOHUYECKUX KOJIEOaHUSX.

KonebarenbHpiii koHTYp. CBOOOJHBIE 3JEKTPOMArHUTHbIE KOJEOaHWST B WJICATBHOM KOJeOaTelnbHOM
KOHType. AHAJIOTHA MEXIy MEXaHWYECKUMH W DJIEKTPOMAarHUTHBIMH Konebanusmu. @opmyna TomcoHa. 3akoH
COXpAHEHHs SHEPIHH B HJICaJIbHOM K0JIe0aTeIbHOM KOHTYPE.

[IpencraBiaenne o 3aryxaromux KojeOaHUAX. BbIHyXJeHHbIE MeXxaHHueckue Kojebanus. Pesonanc.
BriHnyKeHHbIE 3JIeKTPOMAarHUTHBIE KOJeOaHusI.



Ilepemennsblit Tok. CUHYCOUIIATBHBIN MEpeMEHHBI TOK. MOIIHOCTh MEPEMEHHOIO TOKAa. AMIUIUTYIHOE U
JeficTByIOMIee 3HaUSCHNE CHIIBI TOKA U HANIPSHKEHUS.

Tpanchopmarop. [IpousBoacTBO, meperada U TOTPEOJICHHE DIICKTPUYECKON SHEPTUU. DKOJIOTUYCCKHC
PHYCKH IPU MIPOU3BOJICTBE NEKTposHEprud. KynbTypa UCoap30BaHUs SIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HH.

TexHUYEeCKHE yCTPONHCTBA M MPAKTHYECKOE MPUMEHEHHE: AIEKTPUIECKHI 3BOHOK, T€HEPaTop MepeMeHHOr0o
TOKA, TUHUH JJIEKTPOIIepeIay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KoJieOaTeIbHON CUCTEMBI (IPYKUHHBIN HIIM MAaTEeMAaTUYCCKHA MAsSTHHK).

Habmroenue 3aTyxaromux KoiaeOaHuii.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOAHUIA.

Habmonenue pe3oHanca.

CBoOOmHBIC DIICKTPOMArHUTHEBIE KOJICOaHH.

OcmiorpaMMbl - (3aBUCUMOCTH CHIJIBI TOKAa W HANPsDKEHHS OT BPEMEHH) IS DJIEKTPOMAarHUTHBIX
KOJICOaHUIA.

Pe3onanc mpu mocieoBaTenbHOM COEAMHEHNH PE3UCTOPa, KATYIIKH HHAYKTUBHOCTH U KOHIEHCATOPA.

Mopens TUHUH AIEeKTPOoTIepeIadm.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomsi

Hccnenoanne 3aBUCMMOCTH TIEPUOJIA MAJIBIX KOJICOAHUH rpy3a HAa HUTHU OT JJIMHBI HUTH U MacChl rpy3a.

HccnenoBanne mepeMeHHOTO TOKA B IEMH M3 MOCIEIOBATENFHO COSAMHEHHBIX KOHICHCATOPA, KATYIIKH H
pe3ucropa.

Tema 2. Mexanuueckue u 31eKmpomMazZHunHsle 60JIHbl

MexaanuecKue BOJHEI, ycloBus pactnpoctpanenus. [leproa. CKopocTs pacipoCcTpaHEeHUs M JUIMHA BOJHBEI.
[Tonepeunsie u mpoAoIpHBIE BOTHBL. MHTEpdepeHnns n qudpakims MeXxaHUIeCKUX BOJTH.

3Byk. CropocThb 3ByKa. [ poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEeKTpOMarHuTHBIE BOJHBEL. YCIOBHS H3Iy4YCHHS OJICKTPOMATHUTHBIX BONH. B3anMHas opueHTaIus
BekTopoB E, B, V B anekTpomarautHO# BoiHE. CBOWCTBA ANEKTPOMATHUTHBIX BOJH: OTPAYKEHHUE, MPEIOMIICHUE,
noJispu3anus, Audpakiys, uHrepeperiusa. CKopocThb 3JISKTPOMArHUTHBIX BOJIH.

[Ikasna 37eKTpOMarHuTHBIX BOJIH. [IpuMeHEHNE AIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIUTIEL pannOCBs3U U TeneBuIeHUs. Paquonokamnms.

ONeKTpOMarHuTHOE 3arpsA3HEeHNE OKPYIKaIOILIe cpesibl.

TexHudeckue yCTpOHCTBA M MPAKTHUECKOE NMPUMEHEHHE: MY3BIKaJIbHBIE MHCTPYMEHTHI, YJIBTPa3BYKOBAs
JMUATHOCTHKA B TEXHUKE U MEIUIIMHE, paap, paIuonpruéMHNK, TEIeBH30D, aHTeHHA, Tenedon, CBU-meus.

Lemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHUE TIOTIEPETHBIX U MPOIOTHHBIX BOJIH.

KoneGmromeecs Ten0 Kak HCTOYHUK 3BYKa.

Habmronenue otpaxeHus U peIoMIICHHSI MEXaHUIECKIX BOJTH.

Hab6nronenue nunrepdepeHnn u tuppakiini MEXaHUIECKUX BOJIH.

3BYKOBOI1 pe30HaHC.

HaGmroienue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIHTYIOM M YaCTOTON KOJIeOaHUH.

HccnenoBanne CBOWCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, MPENOMIICHHE, MOJSApr3anus, TudpaKius,
uHTEepQEepeHIus.

Tema 3. Onmuxa

I'eomeTrpuyeckast ontuka. [IpsMonuHeiiHOE pacrpocTpaHeHHEe CBeTa B OAHOPOAHON cpene. Jlyu cmera.
To4euHblid ICTOYHUK CBETA.

OTtpakeHHe cBeTa. 3aKOHBI OTpaXkeHUsl cBeTa. [locTpoeHre n300pakeHUH B IJIOCKOM 3epKalie.

[Ipemomrnenne cBera. 3aKkOHBI TIPENOMIICHUs CBeTa. AOCONIOTHBIN IMOKaszarenb mnpernomiieHus. [lomHoe
BHYTpPEHHEE OTpakeHue. [IpenenpHbIif yroi moJTHOr0 BHYTPEHHETO OTPAKCHHUS.

Hucnepcus csera. CinoxHbIi cocTaB Oenoro cera. Lger.

Cobuparomue U paccerBarolie JuH3bl. ToHKas arH3a. OKYCHOE pacCTOSHUE U ONTHYECKAs CHJIa TOHKOU
muH3bl. [locTpoeHue w300pakeHW B COOMpArOIIUX H PacCeMBAIIMX JHH3aX. DOopMyrna TOHKOW JIHH3BI.
VBenunuenue, gaBacMoe JIMH301.

IIpenensl npUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. aTepdepenius ceera. KorepeHTHbIE UCTOYHHUKH. Y CIIOBHUS HAOIIOJIEHUS MAKCHMYMOB
1 MUHHUMYMOB B UHTep(EPECHIIMOHHON KapTHHE OT JABYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

HMudbpakius ceera. JudpakiuronHas pemeTka. Y clIoBrue HaOIIOISHUS IIaBHBIX MAKCUMYMOB MPH A CHUH
MOHOXPOMATHYECKOT'O CBETA HA JU(DPAKIIMOHHYIO PEIIETKY.

Ionsipusanus ceera.



TexHUYEeCKHE YCTPOHCTBA M NPAKTUYECKOE INPUMEHEHHE: OYKH, JIyma, (oToammapar, MPOEKIIMOHHBIH
anrmapar, MHKpPOCKOII, TeJIECKOTI, BOJIOKOHHAsSI ONITHKA, TU(PAKIINOHHAS PEMIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsMonuHEeHOE pacIpoCTpaHEeHUE, OTPAXKEHHIE U TIPpelIoMIIeHHE cBeTa. ONTHYECKUE TTPUOOPEI.

TlonHoe BHyTpeHHee oTpaxeHrne. Mojienb CBETOBO/IA.

HccnmenoBanue CBOMCTB H300payKCHHIA B JIMH3AX.

Mogenu MUKpPOCKOIIA, TEIECKOIA.

HaGmronenue unrepdepeHmu crera.

Hab6monenune nudpakium cBera.

Habnronenue mucnepcuu ceera.

[Tonydenue crekTpa ¢ MOMOUIBIO IPU3MEI.

[Tomydenue criekTpa ¢ MOMOIIBIO TU(GPAKITHOHHONW PEIIETKH.

Habmronenune monspu3aum cBeTa.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomsi

W3mepenne mokazaTens MpeIoMIIeHHs CTEKJIa.

HccnmenoBanue CBOMCTB H300payKCHHMA B JIMH3AX.

HaGnronenue mucnepcuu ceera.

Paznen 6. OcHoBbBI clienIUAJIbHOH TEOPUH OTHOCUTEIbHOCTH
I'paHULIBI IPUMEHUMOCTH KJIACCHYECKOM MeXaHHUKH. [locTynaTel crenuanbHOM TEOPUUM OTHOCUTENIBHOCTH:
WHBAapUaHTHOCTh MOJYJISl CKOPOCTH CBETa B BaKyyMe, IPUHITUIT OTHOCUTEILHOCTH DIHIITEIHA.
OTHOCUTENIBHOCTh OTHOBPEMEHHOCTH. 3aMe/IJIeHHe BpEMEHH 1 COKpAIleHUe THHBI.
OHeprus u UMITYJIbC PEISITUBUCTCKOM YacTUIIBI.
CBs13b MacCChI C SHEPTUEH U UMITYJIBCOM PESITUBUCTCKOM YaCTULbI. DHEPTHUs IOKOSL.

Pa3nea 7. KBanToBasi pusuka

Tema 1. dnemenmovt K6AHM OGO ONMUKU

®oronsl. Dopmyna [lranka cBs3u 3HEpTHA (HOTOHA C €r0 YaCTOTOW. DHEPTUS U UMITYIBC (POTOHA.

OtkpeiTe U uccneaoBanue Goroddderra. OnbiTel A. I'. CroneroBa. 3akoHbl poTodddekra. YpaBHeHHE
OiiammreiiHa as porodddexra. «KpacHas rpanumay dhotorddekra.

JlaBnenue ceera. OnbIThl I1. H. JIeOenena.

XUMHUUYECKOE JEHUCTBUE CBETA.

TexHUUECKHE yCTPOICTBA M MPAaKTHYECKOe MpUMeHeHre: (oTo3IeMeHT, (OTOATUNK, COTHEUHasl OaTapes,
CBETOAMOI.

Lemoncmpayuu

®o103(PhPeKT Ha yCTaHOBKE ¢ IMHKOBOM IIACTUHOM.

HUccnenoanne 3akoHOB BHeNTHero (poTorddekra.

CBeToaHOI.

ConneuHnas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -yactuu. [lmaHerapHas monens aToma.
[ocrynatel bopa. M3nyuenne u nornomienue GoTOHOB MPHU MIEpeXo/ie aToOMa C OJHOTO YPOBHS SHEPTUHU Ha JAPYTOH.
Bune! criektpoB. CriekTp ypoBHEH SHEPTHH aToMa BOAOPOAA.

BonHoBeie cBoiicTBa yactull. Bonuel ne bpoitns. KopnyckynsipHO-BOIHOBON Ayaau3M.

CIIOHTaHHOE U BBIHYKJIEHHOE U3JTy4YEHHE.

TexHUUECKHE YCTPOWCTBA W TMPAKTHYECKOE MPHUMEHEHHWE: CHEKTPAIbHBIA aHan3 (CHEKTPOCKOM), Jiasep,
KBaHTOBBIH KOMIIBIOTED.

Lemoncmpayuu

Mopnens onbita Pesepdopaa.

Omnpenenenre ATUHBI BOJTHBI JIa3epa.

Habmonenue nuHEHYaTHIX CIIEKTPOB U3ITyYEHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

Habnroienue muHeyaToro CexkTpa.

Tema 3. Amomnoe adpo



OKCTEpUMEHTHI, JO0Ka3bIBAIOIINE CIOKHOCTh CTpOeHUs dAapa. OTKpBITHE pafgnoakTUBHOCTH. OTBITHI
Pesepdopna nmo onpeneneHnio cocrtaBa paAnoaKTHBHOTO n3mydeHus. CBocTBa anbda-, 6eTa-, raMMa-u3IydeHHS.
BnusiHue paaroakTUBHOCTH Ha KUBBIE OPTaHN3MBI.

OTkpeiTHe TIpoTOHA U HelTpoHa. HyknonHas monens siapa [eiizenOepra—Banenko. 3apsia sapa. MaccoBoe
qucno sapa. M30Tonsl.

Anwda-pacnian. DIeKTPOHHBIN M MO3UTPOHHBIN Oera-pacman. ['aMMa-m3mydeHnne. 3aKoH pagriOaKTHBHOTO
pacnana.

OHeprust CBsA3M HYKJIOHOB B siipe. Snepubie cuibl. JledekT Macchl saapa.

SnepHble peakuuu. JleneHue u CUHTES AEp.

Anepubiii  peaktop. Tepmosimepubiii cunTe3. [IpoGiaeMbl W MEPCHNEKTHBBI  SACPHOH SHEPreTHKH.
OKOJIOTUYECKHE aCTEKTHI SIEPHON 3HEPTreTHKH.

DneMeHTapHbIe YacTHITBI. OTKPBITHE TO3UTPOHA.

MeTtozapl HaOIIOAEHUS U PETUCTPALIMH JICMEHTAPHBIX YaCTHII.

OyHnaMeHTaNbHbIC B3aUMOACHCTBHA. EQMHCTBO (hU3NuecKoil KapTHHBI MUPA.

TexHuuecKkue yCTpOKWCTBA U MPAKTUYECKOE MPUMEHEHUE: JO3UMETp, Kamepa BuiibcoHa, siaepHbIil peakTop,
aToMHast 6omba.

Jlemoncmpayuu

CuéTunK HOHM3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamopivie pabomsi

HccnenoBanne TpekoB Y4acTHUIl (IO TOTOBBIM (OTOrpadusiM).

Pa3nen 8. DneMeHTHI ACTPOHOMUH M ACTPOPUIUKH

OTarmel pa3BUTHs acTpOHOMHUU. [IpuknanHOe 1 MUPOBO33pPEHYECKOE 3HAUCHHE AaCTPOHOMUH.

Bun 3Bé3nnoro neba. Co3Be3aust, ipkue 3BE3/bl, IUTAHETHI, UX BUANMOE ABHKCHHUE.

Conneynas cucrema.

Connue. ConHewyHass akTUBHOCTb. Mcrounuk »sHeprun ConHua u 3BE3A. 3BE3ABI, UX OCHOBHBIC
XapakTEepUCTHKU. JluarpamMma «CHEKTpadbHBIM KJIACC — CBETHUMOCTbY». 3BE3[bl INIABHOW MOCIEAOBATEIBHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTB» JJIs 3BE37 TJIABHOM IMOCIEIOBATENILHOCTH. BHyTpeHHEe cTpoeHHe 3BE3.
CoBpeMeHHBIE TMPECTaBICHIS O TPOUCXOKICHUU U 3BotonK CoHITa U 3BE3. DTaIlbl )KU3HU 3BE3I.

Mnuneunsiii Iyt — Hama T'anaktuka. Ilonoxenuwe u nmwxkenue ConHua B ['amaktuke. Tumbl rajgakTuk.
Pannoranaktvku u kBasapbl. UEpHBIE NBIPHI B SIAPAX TAJAKTHK.

Bcenennas. Pacummpenne Bceenennoii. 3akon Xa06mna. Pasberanue ramaktuk. Teopust Bonbmioro B3phbiBa.
PenukToBOE HM3MTyUYEHUE.

MacmrabHast cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie mpoOieMbl aCTPOHOMHH.

Yyenuueckue nabnoodenus

Habmionenust HeBOOPYXEHHBIM IJIa30M C MCIIOJIB30BAHUEM KOMITBIOTEPHBIX NMPHIIOKEHUHN AJIST ONIpeaesICHHs
MIOJIOXKEHUST HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE cOo3Be3/usi CeBEpHOro MONyIIapusi M SpPKUE
3BE3IBIL.

Hab6mronenus B reneckorn Jlynsl, mmanet, Mieunoro Ilytu.

Oodo0maroniee MOBTOpeHHe

Ponp Qu3uKM W acTpOHOMHH B SKOHOMHYECKOW, TEXHOJIOTHYECKOW, COIMANBHOW M ATHYECKOW cdepax
JESITEIbHOCTH YeJIOBEeKa, POJIb U MECTO (PU3MKM M aCTPOHOMHM B COBPEMEHHOM HAy4YHOW KapTWHE MHUPA, POJb
¢usnveckoil Teopun B GOPMUPOBAHUU NPEACTABICHUH 0 (HU3NIECKOI KapTHHE MHUPa, MECTO (PU3NIECKOIl KapTUHBI
MUpa B 00IIeM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPECTABICHUI O MIPHPOJIE.

Me:xknpeaMeTHbIe CBA3H

N3zyuyenne kxypca ¢usuku 0azoBoro ypoBHs B 11 kmacce ocymiecTBisieTcss C y4€TOM COAEp)KaTeIbHbIX
MEXXTPEMETHBIX CBSI3€H C KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpadri ¥ TEXHOIOTHH.

Mesicnpeomemmuvie noHamusi, CBSI3aHHBIE C W3yUYEHHEM METOJIOB HAyYHOTO ITO3HAHWS: ABJICHUE, HAYUHBIN
¢akT, runotesa, (puzMUEcKas BeTUUMHA, 3aKOH, TEOpHs, HAONIOJCHHE, SKCIIEPUMEHT, MOAEIHPOBAHUE, MOJCIb,
U3MEpEHHE.

Mamemamuxka: pelieHre CUCTEMbl YpaBHEHH, TPUTOHOMETpUYECKUe (QYHKIIMU: CHHYC, KOCHHYC, TaHTCHC,
KOTaHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI U MX MPOEKIMHA HA OCH KOOPJIWHAT, CIOXKEHHE
BEKTOPOB, MPOW3BOJIHBIE 3EMEHTAPHBIX (QYHKIHHA, MPU3HAKA MOAOOHS TPEYTOJIbHUKOB, ONpEAETCHUE IIIOMAIN
TUIOCKHUX QHUTYpP U 00bEMa Tell.

buonoeusa: snextpuueckue SBIEHUS B KUBOW NPHUPOJE, KoJeOaTeNbHbIE NBIKEHHS B YKUBOW IPHUPOIE,
ONTHUYECKUE SIBIICHUS B )KUBOU MIPHUPOJIE, IEHCTBUE pasiiallii Ha )KUBBIE OPraHU3MBI.



Xumus: CTPOCHHE aTOMOB U MOJICKYJI, KpUCTANIMYECKasi CTPYKTYpa TBEPABIX TEJ, MEXaHU3MbI 00pa30BaHUS
KPUCTAJNIMYECKOUN PelIETKHU, CIIEKTPAJIbHBIN aHAIN3.

Teoepagpusa: marHUTHBIE TIOMOCAa 3E€MIIH, 3aJIC)KH MArHUTHBIX pPyA, (OTOChEMKA 3€MHOW TOBEPXHOCTH,
MpeIcKa3aHue 3eMIICTPSICEHUM.

Texnonozus: IVHUU DIIEKTPOIIEpEad, T€HepaTop MEPEMEHHOTO TOKa, JJIEKTPOABUTATENh, MHIYKIIMOHHAS
nevb, pajgap, paauonpuEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-nieus, MPOEKIIMOHHBIN ammapar, BOJIOKOHHAs
OITHKA, COJTHEYHAs OaTapesl.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA IIPOTPAMMBI IIO ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHUA

OcBoenne y4eOHoro npenmera «®Pusmuka» Ha ypoBHE cpeaHero odmero odpazoBaHus (0a30BBIH ypOBEHb)
JIOJDKHO 00ECHEYHTh AOCTIKCHHE CIEAYIONINX JIMYHOCTHBIX, METANIPEAMETHBIX M IPEIMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDI

JInuHOCTHBIE pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «®Pu3uka» HOKHBI OTpaXaTb TI'OTOBHOCTh H
CIIOCOOHOCTh O0YYarOMIMXCsl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEW IMO3WIMEH JTHYHOCTH, CHCTEMOM
LEHHOCTHBIX OPWEHTALNH, MO3UTUBHBIX BHYTPEHHUX YOEKICHUH, COOTBETCTBYIOIIMX TPAAMLIHUOHHBIM LIEHHOCTIM
poccuiickoro o0IecTBa, pacHIMPEHUE >KU3HEHHOTO OMbITa M OMbITa JACATEIBHOCTH B IpOLECcCce pean3aluu
OCHOBHBIX HAIIpaBJICHUI BOCIUTATEIbHOMN NESITENbHOCTH, B TOM YHCIIE B YACTH:

1) rpasknaHCKOro BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh TPAKAAHCKOW TMO3MIMH OOYYalOIIerocs KaKk AaKTHBHOTO W OTBETCTBEHHOTO YJICHA
POCCHICKOTO OOITIECTRA;

IPUHATHE TPAAULMOHHBIX O0IEUETOBECUYECKUX TYMaHUCTHIECKUX U IEMOKPAaTHIECKUX LIEHHOCTEH];

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HHTEpECcax TIPa’kAaHCKOro OOIIecTBa, y4acTBOBAaTh B
CaMOYIIpaBJIeHUHU B 00pa30BaTEIbHOIN OpraHn3aliy;

YMEHHE B3aHMMOJACHCTBOBaTh C COLMAIBHBIMH HMHCTUTYTaMH B COOTBETCTBUHM C HX QYHKUMSIMH U
Ha3HaYeHHUEM;

TOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIATPHOTHYECKOT 0 BOCIIUTAHUS:

c(hopMHUPOBaHHOCTh POCCHICKOHN TPAKIAHCKON UACHTUIHOCTH, TATPUOTHU3MA;

LEHHOCTHOE OTHOIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTIDKEHHSM POCCHMCKHX YUY€HBIX B 00JacTh
(hM3UKY U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBEJICHNS;

CIOCOOHOCTh OICHMBATh CHUTYallMI0 M TPUHUMATh OCO3HAHHBIC DEHICHUS, OPUEHTUPYSICh HAa MOPALHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B ACATEILHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy IyIIEro;

4) 3CTeTHYECKOT0 BOCTIUTAHUS

3CTETHUUYECKOE OTHOIIEHHE K MUY, BKJIIOUYasi SCTETUKY HAYYHOTO TBOPUYECTBA, IPUCYILIETO (Ppru3ndecKoil HayKe;

5) Tpy10BOro BoCHUTAHUS:

MHTEpEC K pa3n4HbiM chepaM mpodhecCHOHATbHOM JeATENIbHOCTH, B TOM YHCIE CBA3aHHBIM ¢ (pu3ukoil u
TEXHUKOW, yMEHHE COBEpLIaTh OCO3HaHHBIA BbIOOp Oynymield mpodeccun W Peanu30BBIBATH COOCTBEHHBIE
YKU3HEHHBIC TJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHIO M caMOOOPa30BaHUIO B 00JacTU (U3MKH HA MPOTSHKEHUH BCei
KU3HM,

6) IKOJIOrHYeCKOr0 BOCIIHTAHMSI:

c(OPMHUPOBAHHOCTh DKOJIOTHUECKOW KYIBTYPbI, OCO3HaHHE TJIO0ALHOTO XapakTepa 9SKOJIOTHYECKUX
pooJieM;

IUIAaHUPOBAaHUE U OCYILIECTBJICHUE ACWCTBUI B OKPYXKAlOIIEH cpeae Ha OCHOBE 3HAHHMS LieNed yCTOMYMBOIO
Pa3BUTHUS YEIOBEUECTBA;

paciivpeHre OmbITa JEeSTeTbHOCTH 3KOJOTHYECKON HAaIlpaBIEHHOCTH HAa OCHOBE WMEIOIIMXCS 3HAHHWM 110
(huzuke;

7) IEHHOCTH HAYYHOT0 MO3HAHHUS:

c(hOpMHPOBAaHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS (HU3NUECKOU
HAYKH;

OCO3HAHME LIEHHOCTH HAyYHOW NESTEIbHOCTH, TOTOBHOCTH B TNpoOLECCe M3Y4YEeHHUS (DU3MKU OCYIIECTBIATH
MIPOEKTHYIO U UCCIIE0BATENBCKYIO AESITEIbHOCTh MHIUBUAYAIBHO U B IPYTIIIE.

METANPEJIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIC YHHBepPCAJIbHbIC y4eOHbIe NeiiCTBHSA

ba3zoBrble Jjornueckne geicTBUA:
CaMOCTOSITENHHO (hOPMYTUPOBATH M aKTyaJIM3UPOBATH POOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPEAEIATh LU IEATENBHOCTH, 33/1aBaTh IapaMeTPhl U KPUTEPUU UX TOCTHKEHMUS;



BBISBIISITH 3aKOHOMEPHOCTH W TIPOTUBOPEUHNS B PAaCCMaTPUBACMBIX (PU3HUECKUX SBICHUSX;

pa3pabaTeIBaTh IUIAH PEIICHUS MPOOJIEMBI ¢ YIETOM aHAIN3a UMCIOIIUXCS MaTePHAIBHBIX M HEMAaTepHUaTbHBIX
pecypcos;

BHOCUTh KOPPEKTUBBI B JNIESITEIHHOCTH, OIEHUBATh COOTBETCTBUE PE3YJbTATOB IIEJSIM, OLIEHMBATh PUCKHU
MOCJIEACTBUN JIESITEIbHOCTH;

KOOPJMHHUPOBATh M BBINOJHATH PabOTy B YCIOBHSX PEATLHOTO, BUPTYaJbHOTO M KOMOMHHUPOBaHHOTO
B3aUMOJICUCTBUS;

pa3BUBaATh KPEATUBHOE MBIIIUICHHUE TIPH PEIICHUH KH3HEHHBIX TIPOOIIEM.

Bba3zoBble ucciieoBaTebCKUue 1eCTBUA:

BJIQJICTh HAYYHOH TEPMUHOJIOTHEH, KITFOUEBBIMH MMOHATHSIMU U METOIaMHU (PU3UYECKON HAYKH;

BJIQIETh HABBIKAMHU y4eOHO-HCCIENOBATENFCKOM W TPOEKTHOW MeATENbHOCTH B o0nacth  (hHU3HKH,
CIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAaMOCTOSITEIFHOMY ITOFICKY METOJIOB PEIIeHHUs 3a7ad (PU3UIECKOTO CONepKaHus,
MPUMEHEHUIO Pa3INYHBIX METOAOB IMO3HAHMS,

BJIQJICTh BHUJAMH JICATEIBHOCTH IO MOJyYECHUIO HOBOT'O 3HAHWS, €0 HMHTEPIIPETAlluu, NpeoOpa3oBaHUI0 H
MIPUMEHEHUIO B Pa3INYHBIX Y4eOHBIX CUTYAIHSIX, B TOM YHCIE TIPH CO3/IaHNN YIeOHBIX MPOEKTOB B 0071aCTH (DM3HKH;

BBUSIBIISITh NIPUYMHHO-CIICICTBEHHBIC CBSI3U U aKTyalIM3UPOBATh 3a/1auy, BBIJIBUTaTh THUIOTE3Yy €€ PEIICHMUS,
HAaXOJIUTh apTyMEHTHI JUISI TOKa3aTeIbCTBA CBOMX YTBEP)KACHUM, 3a/1aBaTh MapaMeTPhl U KPUTCPUU PEILICHUS;

AHAJIU3UPOBAaTh MOJYYEHHBIE B XOJAE PEIHICHMS 33Jaud pPe3yJbTaThl, KPUTHYECKHM OLEHUBATH HUX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSIX;

CTaBUTh M (POPMYJIMPOBATh COOCTBEHHBIC 3aJlayll B OOpPa30BaTEIIBHOM NEATENBHOCTH, B TOM YHUCIIC IPH
W3YYeHUU (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OTICHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh NICPEHOCUTDH 3HAHUS 10 (I)I/I?;I/IKC B IPAKTUYCCKYTIO O6HaCTb KHU3HCACATCIIBHOCTH,

YMETh HHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00JacTeii;

BBIJIBUTaTh HOBBIC UJICH, MIPEAJIaraTb OPUTHMHAJIBHBIEC TOAXOAbI U PELLICHUS;

CTaBUTb HpO6HCMbI 1 3a7a41, JOITYyCKAIOMUC aJIbTCPHATUBHLIC PCUICHU.

PaGora ¢ undopmanueii:

BJIa/IETh HABBIKAMH TONydeHUS WH(popManuy (U3NIECKOrO CONEp)KaHUs M3 MCTOYHHKOB Pa3HBIX THIIOB,
CaMOCTOSITETTFHO OCYIIECTBIATh TOWCK, aHAIN3, CHCTEMATH3AIHMI0O W HWHTEPIPETAHI0O WH()OPMANWU Pa3TAIHBIX
BUJIOB B ()OPM TIPECTABIICHUS;

OIIEHMBATH JTOCTOBEPHOCTh HH()OPMAIINH;

WCTIONB30BaTh CPEACTBa WHGOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX,
KOMMYHHUKATHUBHBIX U OPraHU3allMOHHBIX 3a7a4 C CO6HIOI[€HI/IGM Tpe6OBaHI/II71 OPrOHOMUKH, TCXHUKHN 6C3OHaCHOCTI/I,
TUTHEHBI, pecypcocOepeKeHus], MPaBOBbIX U 3THUECKUX HOPM, HOPM HH(OPMAIIMOHHOW O€30MacHOCTH;

CO3/1aBaTh TEKCTHI (DHU3MUECKOTO COJNIEPKAHUS B PA3IMYHBIX opMaTax ¢ YI4ETOM Ha3HAYCHHUS MHPOPMAIUU H
[EJIEBON ayAUTOPUH, BBIOUPAsi ONITUMABHYIO (POPMY IPECTABICHUS M BU3YaIH3AIIHH.

KoMMyHHKaTHBHBIE YHHBEPCAJIbHbIE YYeOHbIE AeliCTBUS:

OCYIIECTBIATH OOIIEHUE HA YPOKaX (PU3UKH U BO BHEYPOUHOU JCATEILHOCTH;

pacro3HaBath MPEINOChITKH KOHPIMKTHBIX CUTYaluil U CMSITYaTh KOHQJIUKTBL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh M UCTOIB30BaTh MPEUMYIIIECTBA KOMAHTHOW M UHIUBUIYaTbHOM paboThI;

BBIOUpPATh TEMATHKy W METOJbl COBMECTHBIX JCHCTBHIA C Y46TOM OOIIMX HHTEPECOB U BO3MOXKHOCTEH
Ka)KI0OT0 4JIeHa KOJIJIEKTHBA,

MPUHUMATh 1EJIHM COBMECTHOW JESATeIbHOCTH, OPraHM30BBIBATh U KOOPIMHUPOBATH JEHCTBHS 10 €€
JIOCTIDKEHHIO: COCTaBJIATh TUIAH JCWCTBHM, pacHpeiessiTh poiH ¢ Yy4ETOM MHEHUI YYaCTHHKOB, OOCYXIaTh
pe3yJIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh KauECTBO CBOET0 BKJIAJa M KaXJOT0 YYaCTHHUKA KOMaH/bI B OOIIHMI pe3ysibTaT 10 pa3paboTaHHbBIM
KPUTEPUSIM;

mpeJyiaraTh HOBBIE TPOEKTHI, OIICHWBATh HJEU C MO3UIMH HOBU3HBI, OPUTHHAIBHOCTH, IMPAKTUYECKOM
3HAYNMOCTH;

OCYIIECTBJISATh MO3MTUBHOE CTPATETHUYECKOE MOBEICHUE B PAa3IMUHBIX CUTYAIMsX, IPOSBIISITH TBOPUECTBO H
BOOOpaXkeHHe, ObITh HHUIIUATHBHBIM.

PeryasiTuBHbIE€ YHMBEPCAJbHbIE Yy4eOHbIE A€l CTBUSA
Camoopranuzauus:
CaMOCTOSTEIFHO OCYIIECTBIIATh MMO3HABATEIIBHYIO ICATEIBHOCTh B 00JIaCTH (PU3UKU U aCTPOHOMUH, BBISBIISITH
npoOJIeMbl, CTABUTH U (OPMYIUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOATCIIbHO COCTaBJIATH ILJIaH PCHICHUA paC‘IéTHBIX N Ka4dC€CTBCHHbLIX 3aJa4, IIJIaH BBbIIIOJIHCHUSA
MPAKTHYECKON pabOThI C YIETOM UMEIOIINXCS PECypCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUYTEHUI;



JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;
pacuIMpsATh PaMKU y4eOHOI o IpeIMeTa Ha OCHOBE JINYHBIX NPEIIOYTEHUIH;

JieNaTh OCO3HAHHBINA BBIOOD, apIrYMEHTHPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEILICHHE;

OIICHUBATH IIPHOOPETEHHBIN OIIBIT;

CIOCcOOCTBOBATH (POPMHUPOBAHUIO U TIPOSBICHUIO SPYIUINN B 00JacTH (DU3UKH, TOCTOSHHO MOBBIIIATH CBOM
00pa3oBaTeIbHbIH U KyIbTYPHBIH YPOBEHB.

CaMOKOHTPO/Ib, IMOLMOHAJILHBIN HHTE/JIEKT:

JaBaTb OLCHKY HOBBIM CHUTYyalMsM, BHOCHUTb KOPPEKTHBBI B JAEATEIBHOCTb, OLIEHMBATH COOTBETCTBHUE
PE3yIbTaTOB LIETISIM;

BJIaJIeTh HaBBIKAMH MO3HABATEILHON pe(IeKCHU KaK OCO3HAHMs COBEPIIAEMBIX ACUCTBHH M MBICIUTEIBHBIX
IPOLIECCOB, UX PE3yIbTaTOB U OCHOBaHUI;

WCIIOJIB30BaTh NPUEMBI peICKCUH AJIS OLIEHKU CUTYalluy, BEIOOpa BEPHOT'O PELICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MTPUHUMATH PEIICHHS M0 UX CHUKEHUIO;

NPUHUMATh MOTHUBBI U apI'yYMEHTHI APYTHX MPH aHAJM3€ PE3YIbTaTOB ACATEILHOCTH;

IPUHUMATh ce0sl, IOHUMasi CBOU HEJOCTATKU U JOCTOMHCTBA,;

NPUHUMATh MOTHUBBI U apI'yMEHTHI APYTHX MPH aHAJN3€ PE3YJIbTaTOB ACATEILHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JIPYTUX HA OIIUOKH.

B npouecce nocTrKeHUs! TMIHOCTHBIX PE3YJIbTATOB OCBOCHMS NMPOIPaMMBbI 10 (U3MKE ATl YPOBHS CPETHETO
o0mero o0pa3oBaHusl y OOydYalOIIMXCS COBEPLICHCTBYETCS AMOLMOHAIBHBIN WHTEIUIEKT, IPEIoiaratoni
c(hOpMHUPOBAHHOCTB:

CaMOCO3HAHMsI, BKJIIOYAIOIIEr0 CIOCOOHOCTh IOHMMAaTh CBOE HMOLMOHAJIBHOE COCTOSIHUE, BUAETH
HaTpaBIICHUs Pa3BUTHUSI COOCTBEHHOH SMOIIMOHAIEHOM cephl, OBITH YBEpEHHBIM B ceOe;

CaMOpETyJIMPOBaHMs, BKIIOYAIOUIETO CAMOKOHTPOJb, YMEHHE MPHHUMATh OTBETCTBEHHOCTh 3a CBOE
IIOBCACHUC, CHOCO6HOCTB aaanTUPOBaTHCA K OMOIIUMOHAJIBHBIM USMCHCHHUAM U IIPOSABIIATH I‘I/I6KOCTI>, 6])ITI) OTKPBITBIM
HOBOMY;

BHyTpeHHCﬁ MOTHUBaIuH, BKJ'IIO‘IaIOHlCI\/'I CTPEMJICHUE K JOCTWIKCHUIO MNCIIUM MW YCICXY, OINTHUMU3M,
WHULMATUBHOCTh, YMEHHE IEMCTBOBATH UCXO/I U3 CBOMX BO3MOYKHOCTEH;

SMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHE APYIHX, YUYUTHIBATh €ro MpH
OCYILECTBIICHUHU OOLIEHNUS, CIOCOOHOCTh K COYYBCTBHIO U CONEPEKUBAHHUIO;

COIMAJIBHBIX HABBIKOB, BK/IIOYaKOIIMUX CHOCO6HOCTI) BbICTpanMBaTb OTHOUICHHA C JPYruMH JIIOAbMU,
3a00TUTHCSA, IPOSABIISITH UHTEPEC U Pa3peIlaTh KOHPIUKTHI.

INPEJMETHBIE PE3YJIbTATBI

K konny oOyuenuss B 10 kijiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE JIOJKHBI OTPaXKaTh
c(OPMHPOBAHHOCTD y 00YYAFOIIUXCS] YMEHUH:

JEMOHCTPHPOBATh Ha MPUMEPAX POJIb U MECTO (U3UKU B (DOPMUPOBAHUN COBPEMEHHON HAYYHOH KapTHHBI
MHpa, B pPa3BUTUU COBPEMEHHOMN TEXHUKH M TEXHOJOTUM, B IPAKTUYECKON EATEIbHOCTH JIHOJEH;

YUUTHIBATh TPAHUIIBI IPUMEHEHUS! W3YUCHHBIX (PU3MYEeCKUX MOJeTieil: MaTepualibHasi TOUKa, WHepIralbHast
cucremMa oTcuéra, abCOMOTHO TBEPIOE TENO, UACAIBHBIN ra3, MOJIENN CTPOCHHMS a30B, XKUIAKOCTEH M TBEPIBIX TEI,
TOYEUYHBIN 3JICKTPHUUECKHUM 3apsl P PELICHUH PU3MUECKHX 3a]1a4;

pacro3HaBaTh (QU3MUYECKHE SBICHUS (NPOLECCH) W OOBSCHATH WX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJIAPHO-KHHETHYECKOM TEOPUN CTPOEHHS BEIIECTBA M 3JIEKTPOJUHAMUKHN: PaBHOMEPHOE M PaBHOYCKOPEHHOE
NpSMOJIMHEHHOE JABWXEHHE, CBOOOIHOE MaJleHHe Tell, IBWKCHUE 110 OKPYXKHOCTU, MHEPLUS, B3aUMOJACHCTBUE Tel,
T dysus, OpOyHOBCKOE IBUIKEHHUE, CTPOCHUE JKUAKOCTEH U TBEPJBIX Tel, M3MEHEHHE 00bEMa Tel P HarpeBaHUH
(oxmaxaeHnu), TEIUIOBOE paBHOBECHE, WCIAapeHHe, KOHJEHCAIWs, IUIaBJIeHHe, KpPUCTAJUIM3AlMs, KHUIIEHUE,
BIQXHOCTh BO3/1yXa, IOBBIIICHUE JAABJICHHUS Ta3a IPH €ro HAarpeBaHUM B 3aKPBITOM COCYIE, CBS3b MEXKIY
IapaMeTPaMH COCTOSIHHA I'a3a B H30IIPOLECCAX, dJIEKTPU3ALUS Tell, B3AUMOJECHCTBHE 3apsiioB;

OIMCHIBATh MEXAaHHYECKOE JIBIKCHUE, UCTIONB3YS (PU3MUECKHE BEIHYUHBI: KOOPIUHATA, yTh, IepEeMelleHHe,
CKOPOCTb, YCKOPEHHE, Macca TeNla, CHJla, HUMIYJIbC Tella, KUHETHYecKas JHEpPIus, MOTEHIMaJIbHas 3HEPIHsd,
MexaHu4yeckass paboTa, MexaHM4YecKas MOIIHOCTb, IPU ONUCAHWM NPAaBUIBHO TPAKTOBATh (U3MUECKUHA CMBICT
WCTIOJIb3yEeMBIX BETMYHH, UX 0003HAYEHUS M €IWHUIIBI, HAXOAUTh (POPMYIIBI, CBA3BIBAIONINE AAHHYIO (PHU3NYECKYIO
BEJIMUYNHY C IPYTUMH BETUYMHAMUY;

OIMCHIBATh W3yYCHHBIE TEIUIOBBIE CBOMCTBA TN M TEIUIOBBIC SIBICHHSA, MCHOJB3YS (PU3MYECKHUE BEITMYUHBL:
JABJICHWE Tras3a, TeMIeparypa, CpegHsAs KHHETHYecKas DHEPrusl XaoTHYECKOTO JBIDKEHHS  MOJIEKYI,
CpeJIHEKBaJJpaTHYHAss CKOPOCTh MOJIEKYJI, KOJMUYECTBO TEIUIOTHI, BHYTPEHH dHEprus, padoTa raza, koddduiuenr
MOJIE3HOTO JICHCTBHSA TEIUIOBOTO JIBUTATENs; IPU ONMCAHMM TPAaBWIBHO TPAKTOBAaTh (PUIUUECKUH CMBICT
WCIIOJIb3yEeMBIX BETMYHMH, UX 0003HAYEHHS M €IWHUIIBI, HAXOAUTH (POPMYIIBI, CBA3BIBAIONINE AAHHYIO (U3NYECKYIO
BEJIMYUHY C IPYTMMH BEIUYHHAM;



ONMCBHIBATh W3Y4YCHHBbIE D3JIEKTPUUECKHE CBOMCTBAa BELIECTBA M 3JIEKTPUUECKHE SBJIECHUsS (IIPOLECCh),
UCTIONB3YS (PU3NYIECKUE BETMYNHBI: SJICKTPUICCKUH 3aps, HIEKTPHIECKOe MoJIe, HANPsHKEHHOCTH TOJIS, ITIOTCHINAT,
Pa3HOCTh MOTEHUIMANOB; MPU OMUCAHWU MPAaBUIBHO TPAKTOBATh (PU3MYECKUN CMBICT MCIIOJIB3YEMbIX BEJIMYUH, HX
0003HAa4YeHUsI M ENUHMIBI, yKa3blBaTb ()OPMYJIbI, CBSI3bIBAIOLINE AAHHYIO (U3MUYECKYIO BEJIUYHMHY C IOPYTUMH
BEJIMYMHAMY;

aHaM3UPOBaTh (PU3MYECKUE MPOLECCHl U SBICHUS, MCIOJB3Ysl (U3MYECKHE 3aKOHBl M MPUHIHUIBI 3aKOH
BcemupHoro Tsrotenus, |, |1 u 1l 3akonsr HeloToHa, 3aK0H cOXpaHEeHUs] MEXaHUYECKOW YHEPTUH, 3aKOH COXPaHEHHS
UMITYJIbCA, IPUHLIMI CYNEPIO3UIHUN CUJI, PUHLUI PABHONPABHUS MHEPLUAIBHBIX CHUCTEM OTCYETA, MOJIEKYJISIPHO-
KUHETHYECKYI0 TEOPHIO CTPOCHUS BEIIECTBA, ra30BbIC 3aKOHBI, CBA3b CPEeIHEW KMHETHYECKON SHEPTUH TENIOBOTO
JOBIDKEHHMSI MOJIEKYJ C aOCOJIOTHOW TeMIepaTypod, MepBblii 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPaHEHHS
EKTPUYECKOTO 3apsga, 3akoH Kynona, mpu 35TOM pas3iuyaTh CIIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTH4YeCcKoe BBIpaKEHNE U YCIIOBUS (TPaHUIIBI, 00IaCTH) IPUMEHUMOCTH;

OOBSICHAT, OCHOBHBIC NPUHIMIBI ACUCTBHS MAaIIWH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3iuyarh
ycIoBHUs X 0€30MacHOr0 HCIOIb30BaHUS B TOBCEAHEBHON JKU3HHU;

BBINIOJIHATh JKCIEPUMEHTHl 110 MCCIECIOBAHUIO (PU3MYECKUX SIBICHMH M IPOLECCOB C HCIOJIBb30BAaHUEM
OpsSMBIX M KOCBEHHBIX H3MEpEHHWH, mpu 3ToM (opMyaupoBaTh mpoOiieMy/3afadyy M THUIOTE3y y4eOHOro
9KCIEPUMEHTa, COOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 00OpYAOBaHHS, MPOBOJUTH ONBIT W (HOPMYJIHPOBATH
BBIBOJIBI;

OCYILECTBIISITh MIPSAMbIE U KOCBEHHbIE U3MEpeHUs (HU3NUECKUX BEJIWYMH, IPH 3TOM BbIOMPATH ONTHUMAJIBHBIN
CHoco0 M3MEPEHUS M UCTIONIL30BATh U3BECTHBIC METO/IBI OLIEHKH MOTPENIHOCTEH H3MEPEHUil;

MCCIIEIOBATh 3aBUCHUMOCTH MEXIY (PU3NUYECKUMH BEIWYMHAMH C HCIIOJIb30BaHUEM MPAMBIX MU3MEPEHUH, Ipu
3TOM KOHCTPYMPOBATh yCTaHOBKY, (PMKCHPOBATH PE3yJbTaThl MOJIYYEHHOH 3aBHCHMOCTH (PU3MYECKUX BEIMYHH B
BUjIe TaONHIl ¥ TPAQHKOB, JIENIaTh BEIBOBI IT0 PE3yIbTaTaM MUCCIIeIOBAHUS;

co0uoaTh MpaBuiia 0e30MacHOro TPya IPH NMPOBEJSHNH HCCIeJOBaHUIN B paMKax y4eOHOTro 3KCIIEpUMEHTa,
y4eOHO-UCCIIE0BATENbCKOM M MPOEKTHOW JESTENbHOCTH C HCIIOJIB30BAaHMEM HW3MEPHUTEIbHBIX YCTPOICTB H
nabopaTopHOro 00OPYIOBAHUS;

pemath pacuyéTHbIE 3aJadd C SIBHO 3aJlaHHON (PH3MYECKOH MOMENBIO, MCIONB3ys (U3UUECKUE 3aKOHBI H
NPUHIIMIIEL, HA OCHOBE aHA/IM3a YCJIOBHS 3a/1a4ud BHIOMPATh (PU3UUECKYIO MOJEINb, BBIIENIATh (PU3NUECKUE BEIUYUHBI
U GopMyIbl, He0OX0IUMBIE ISl €€ pelIeHNs], IPOBOANUTH PAcUEThl U OLIEHUBATH PEAIBHOCTh TOIYUYEHHOTO 3HAYCHHUS
(hU3MUYECKOM BETUYMHBI,

pelaTh KaueCTBEHHBIC 3a/JadM: BBICTPAUBATH JIOTMUECKH HEINPOTHBOPEUMBYIO LEMOUYKY pacCy>KACHUIl ¢
OTIOpPO¥ Ha W3YyUYCHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKHE SBICHUS;

WCIIOJIb30BaTh TPU PEIICHWH YUYeOHBIX 3aJad COBPEMEHHBIE HH(OpMAIMOHHBIE TEXHOJOTHH IJisl TOHCKA,
CTPYKTYpUPOBaHUS, MHTEPIIPETAIMH 1 TIPEICTaBICHNS YIeOHOH U HAYyYHO-TIOMYJISIPHON MHQOPMAIIH, TOTyYSHHON
U3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATh NOJTy4aeMylo HH(POpMaIHIo;

NPUBOJIUTH MPUMEPHI BKJIAa POCCUHCKUX M 3apYOEkKHbBIX YUEHBIX-(H3UKOB B pa3BUTHE HAyKH, OOBsSCHEHUE
MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHH;

UCIIOJIB30BaTh TEOPETUYECKUE 3HAHMA MO0 (HU3MKE B MOBCEIHEBHOM JKM3HHU IJIs1 0OecredeHus: 6e301acHOCTH
npu oOpalleHny ¢ MpudOpaMu W TEXHUYECKUMH YCTPOWCTBAMH, AJISI COXPAHEHHUS 3[I0POBbS U COOJIIONEHHUS HOPM
9KOJIOTHYECKOTO TIOBE/ICHUSI B OKpYIKarollleit cpene;

paboTaTh B TpymIle C BBIIOJIHEHHEM pa3IMYHBIX COLIMAIBHBIX pOJIH, IUIAaHUPOBaTh PabOTy TPYIIIIBL,
PalrOHANBHO paclpenesiTh 00A3aHHOCTH U TUIAHUPOBATh IEATEIBHOCTh B HECTAHAAPTHBIX CUTYALHUAX, aJeKBaTHO
OILICHUBATH BKJIA]] K&KIOTO U3 YYACTHUKOB TPYIIIBI B PEIIEHHE PACCMATPHBAEMON MPOOIIEMBEI.

K konmy oOyuenuss B 11 KJacce mpeaMeTHBIE pe3ysbTaTbl Ha 0a30BOM YpOBHE JIOJKHBI OTPaXaTh
c(hOpMHPOBAHHOCTDH y 00YHAIOIIUXCS] YMEHUH:

JEMOHCTPHPOBATh Ha MPUMEPAX POJIb U MECTO (U3UKU B (DOPMUPOBAHMN COBPEMEHHON HAYYHOH KapTHHBI
MHpa, B Pa3BUTUH COBPEMEHHON TEXHUKU U TEXHOJIOTMH, B MPAKTUYECKOU IESATEIBHOCTHU JIIOJAEH, LIEIIOCTHOCTD U
€AMHCTBO (PU3MUECKON KapTHHBI MUPA,;

YUUTHIBaTh TPaHULIBI IPUMEHEHUS U3YUYEHHBIX (PU3UUECKUX MOZEJCH: TOUSUHBIH IEKTPUIECKUN 3apsi, JTyd
CBETA, TOUYEYHBIH HMCTOYHHMK CBETa, siJiepHAas MOJEIbh aToMma, HYKJIOHHas MOJENb aTOMHOTO sipa MpH pelieHHN
(hU3MUECKUX 3a1a4;

pacro3HaBath (pu3MUecKue SBICHUS (IPOLECCH) U OOBACHATh MX HA OCHOBE 3aKOHOB BJIEKTPOJMHAMUKU U
KBaHTOBOW (DM3WKH: JIEKTpHUECKas MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE, XUMUUECKOE, MATHUTHOE JICHCTBUS TOKa,
B3aUMOJICHCTBIUEC MarHUTOB, DJICKTPOMArHUTHAS WHIYKIHS, JCUCTBHE MAarHUTHOTO TIOJII Ha MPOBOJHUK C TOKOM U
IOBIDKYLMMCS 3apsil, DJIEKTPOMarHUTHbIE KoJieOaHWSA M BOJIHBL, MHPSIMOJMHEHHOE paclpoCTpaHEHUE CBETa,
OTpaKeHHE, TpelloMJeHrue, WHTepdepeHus, Audpakuus W NOJIsIpU3alMs CBeTa, JHMCIEpCUsl  CBETa,
tdoroanekrpuueckuii 3pdekr (horoaddekr), cBeTOBOE NaBICHUE, BO3HHKHOBEHHE IMHEHYATOrO CIIEKTpa aroma
BOJIOPOJia, ECTECTBEHHAs! U ICKYCCTBEHHAsI PalMOAKTUBHOCTD;

ONKCHIBATh H3yYEHHbIE CBOWCTBA BEIIECTBA (MJIEKTPUUECKUE, MArHUTHbBIC, ONTUYECKHE, SJIEKTPHUYECKYIO
NPOBOJMMOCTh PA3IMYHBIX CPEI) U AIEKTPOMATHUTHBIE SIBJICHUS (TIPOLIECCHI), UCTIONB3YS (U3UUECKUE BEIUYMHBIL:



JNEKTPHUYECKUN 3apsijl, CHJIAa TOKAa, OJJIEKTPUUYECKOE HAINPSDKEHHE, DIIEKTPUYECKOE COTPOTUBIICHHE, Pa3HOCTb
MOTCHIIMAIOB, IEKTPOABIKYIIAs CUIla, paboTa TOKa, MHIAYKIUS MarHUTHOTO MO, cuiia Amrepa, cuna JlopeHia,
MHIYKTUBHOCTh KATYIIKH, SHEPIHs DJEKTPUYECKOTO W MAarHUTHOTO TMOJieH, MEepHoi W dYacToTa KoyieOaHUi B
K0JIeOATEIbHOM KOHTYPE, 3apsi/l U CHJIa TOKA B MPOIIECCe FapMOHUYECKUX 3JIEKTPOMArHUTHBIX KoleOaHuii, OKycHOe
paccTosiHUE W ONTHUYECKasl CHJIa JIWH3BI, TPHU OMUCAHUY MPABUILHO TPAKTOBATh (PU3UUECKUI CMBICI HCIIOIB3YEMBIX
BEJIMYMH, UX OOO3HAYCHUS M €AWHUIIBI, YKa3blBaTh (POPMYJIBI, CBS3BIBAIOIINE AAaHHYIO (DU3UYECKYIO BEIMUYHHY C
JIPYTHMHU BEIHMYUHAMY,

OIMCHIBATh HM3YYCHHBIC KBAHTOBBIC SIBICHHUS M IPOIECCHI, UCIONb3Ysl (PH3MUYECKHE BEIUYHMHBI: CKOPOCTh
9JIEKTPOMArHUTHBIX BOJH, JUTMHA BOJHBI M 4YacTOTa CBETa, SHEPTHsl M UMITYJIbC (OTOHA, MEPUOJ] MOTypachaja,
9HEPTHUs CBA3M aTOMHBIX SJep, IPU OMUCAHWUY MPABHIBLHO TPAKTOBATh (YM3NUYECKUI CMBICT UCIIOJIB3YEMbIX BEJINYHH,
uX 0003HAYCHHS W CIWHUIBI, YKa3bIBaTh (JOPMYIIBI, CBS3BIBAIONIME JTaHHYIO (U3NYECKYIO BEIMYMHY C APYTHMHU
BEJIMYMHAMH, BEIYUCISITh 3HAUCHHE (PU3UICCKON BEINIHUHBL;

aHaATM3UPOBATh (PU3UUECKHUE MTPOLIECCHI U SBJICHUS, UCTIONB3Ys (pU3ndecKre 3aKOHbI M MPUHIMIIBL: 3aKoH OMa,
3aKOHBl TOCTIEIOBATEIIFHOTO W MAapajUIeIbHOTO COCJMHEHHUs MPOBOAHUKOB, 3akoH JIxoyms—JleHma, 3akoH
3MIEKTPOMArHUTHOW WHIYKIIMH, 3aKOH TPSMOJIMHEHHOTO pacpoCTPaHEeHUs CBETa, 3aKOHBI OTPAXKCHHS CBETA, 3aKOHEI
NpEeOMIICHHS CBETa, ypaBHeHHEe DWHINTEeHHA 11 GoTodpdeKTa, 3aKOH COXpPaHEHHS SHEPTHH, 3aKOH COXPaHCHHS
UMITYJIbCA, 3aKOH COXPaHEHMs AJIEKTPUUYECKOTO 3apsia, 3aKOH COXPaHEHHs MacCOBOTO 4Hcia, MmocTynatsl bopa,
3aKOH PaJIMOAKTUBHOTO pacraja, NPy 3TOM pPa3liNyuaTh CIOBECHYIO (POpPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4ecKoe
BBIpaXCHHE W YCIOBUSA (TPaHHUIIBI, 0071aCTH) MPUMEHUMOCTH;

OIPEACIIAThL HAIIPABJIICHUC BEKTOPA UHAYKIWU MAarHMTHOT'O I1OJIA IMTPOBOJAHHUKA C TOKOM, CHJIBI AMHepa H CUJIbI
JlopeHua;

CTPOWTH U ONHUCHIBATH U300PAKECHUE, CO3/IaBAEMOE IIIOCKUM 3€PKAJIOM, TOHKOW JIMH30M;

BBITIIOJIHATE SKCHOCPUMEHTBI IO HCCJIICAOBAHHIO (1)I/I3I/IHCCKI/IX SIBJICHUN U IMpoueccCoB € HCIIOJIb30BaHUEM
OpsSMBIX M KOCBEHHBIX W3MEPEHHWil: Mpu 3ToM (QOopMynupoBaTh TNpoOiemy/3agadyy W TUNOTe3y y4deOHOro
JKCTIIEPUMEHTa, COOUpPATh YCTAHOBKY W3 MPEJIOKEHHOTO0 O0OPYIOBAaHHWS, MPOBOAWUTH OMBIT W (OPMYIUPOBATH
BBIBO/JIBI;

OCYHCCTBIIATH NPAMBIC U KOCBCHHBIC U3MEPCHUSA (1)H31/I‘-I€CKI/IX BCJIMYUH, ITPU 3TOM BI)I6I/IpaTI: ONTUMAaIbHBIN
Croco0 M3MEPEHUS M UCTIONTL30BATh U3BECTHBIC METOJIbI OLICHKH MOTPENIHOCTEH H3MEPEHUIl;

UCCIIEIOBATh 3aBHCUMOCTH (DH3MYECKMX BEIWYMH C HCIOJIh30BAHUEM MPSMBIX HM3MEPCHUUN: TpPU 3TOM
KOHCTPYHMPOBATh YCTaHOBKY, (PMKCHPOBATh pPE3yJIbTaThl MOJYYCHHON 3aBUCUMOCTH (U3UYCCKUX BEIHYMH B BUJC
TaOMHII ¥ rpauKOB, JAeaTh BHIBOJBI MO PE3yNIbTATaM HCCIICIOBAHMS,

coOr0aTh MpaBuiia 0e30NMacHOro TPYyAa NP MPOBECHUN HCCICIOBAHUM B paMKax y4eOHOTO 3KCIIEPUMEHTA,
yueOHO-UCCIIEIOBATENbCKOM M TPOGKTHOW JESITEIBHOCTH C HCIIOJNB30BaHHEM W3MEPUTEIbHBIX YCTPOHCTB H
nabopaTopHOro 000PYIOBAHUS;

pemarh pacuéTHbIC 3aJaYd C SBHO 3aJIaHHON (PU3MYECKON MOJENbIO, MCHOJb3Ys (U3MUYECKHE 3aKOHBI U
TIPUHIIMITEI, HA OCHOBE aHAIN3a YCIIOBHS 3aJ1a4d BBIOUPATh (PU3UUECKYIO MOJIETb, BELICIATh (PU3NISCKUE BETUIMHBI
1 (hOpMyJIbl, HEOOXOUMBIC IS €€ PEIICHUs, IIPOBOUTh PACUEThI U OLICHUBATh PEATIbHOCTH MOJYYCHHOTO 3HAYCHUS
(hU3NUECKOI BEIMYHHBL;

pelaTh Ka4yeCTBCHHBbIC 3a/ayd: BBICTPAWUBATh JIOTHYECKH HEMPOTHBOPEUMBYIO IETMOYKY PACCYKACHHUN ¢
OHOpOﬁ Ha U3YYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH 1 (I)I/I3I/I'-IGCKI/IG SABJICHUA,

HCIIOJIb30BaTh IIpHU PCIICHUHA y‘Ie6HBIX 3aga4 COBPEMCHHBLIC I/IH(bOpMaHI/IOHHI)Ie TCXHOJIOTUHU AJIA IIOHCKA,
CTPYKTYPUPOBAHUS, HHTEPIPETAIMH U TIPEACTABICHNUS YIeOHON U HAYYHO-TIOMYJIAPHON HHPOPMAIHH, TOTYIYSHHOM
M3 PA3JIMYHBIX UCTOYHUKOB, KDUTUYCCKU aHAJIU3UPOBATH I10JIYy4aCMYIO I/IH(bOpMaHI/IIO;

OOBSICHATh TPUHIUIBI JCHCTBUS MAIlMH, NPUOOPOB M TEXHHUUYECKUX YCTPOWCTB, pa3invaTh YCIOBHUS HX
0€30MacHOro UCTOJIb30BAHMUS B MIOBCETHEBHOM MKH3HH;

MPUBOJIUTH MPUMEPhI BKJIaZa POCCHICKUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B OOBSICHCHUE
MPOLECCOB OKPYKAIOIIETO MUPA, B PAa3BUTUE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMA M0 (HU3MKE B MOBCEIHEBHOM JKM3HHU IJIsl 0OecredeHus: 6e301acHOCTH
npu oOpalieHny ¢ NpuOOpaMu W TEXHUYECKUMH YCTPOWCTBAMHM, Ul COXPAaHEHHS 3I0POBbS M COOJIOACHHUS HOPM
9KOJIOTHYECKOTO TIOBE/ICHUSI B OKPYXKAIOIIEH cpeie;

paboTaTh B TpyImIle C BBIIOJIHEHHEM pAa3IMYHBIX CONMAIBHBIX pOJICH, IUIAHUPOBATh pPaOOTy TPYIIILL,
palMOHATIBHO paclpeneNaTh O0sI3aHHOCTH U IJIAHUPOBATh AEATEIbHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJeKBaTHO
OIIEHMBATH BKJIA/] KAKIOTO U3 YIACTHUKOB TPYIIIIHI B PEIIEHUE pacCMaTpUBaeMON TPOOIEMBI.



TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC
KoauuecTBO YacoB DJIeKTPOHHbIE
HaunmeHoBaHue pa3iesioB U TeM
Ne i/m Kourpoiabnbie  Ilpakruueckne = (undposbie)
NMPOrpaMMBel Bcero
padoThI padoThI o0pa3oBaTejibHbIE
pecypchbl
Pazgen 1. DUSUKA U METOJbI HAYYHOI'O IIO3HAHUSA
1.1 ®dusnka 1 METObI HAYYHOT'O MTO3HAHUS 2 bubmmorexa LIOK
' https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 2
Paznen 2. MEXAHUKA
Bu6nmoreka [JOK
21 Kunevaruka S https://m.edso0.ru/7f41bf72
Bu6nnoreka [JOK
22 Hluramiica ! ! https://m.edsoo.ru/7f41bf72
Bu6nnoreka [JOK
2.3 3aKOHBI COXpaHEHHS B MEXaHUKE 6 1 1 https://m.eds00.ru/7f41bf72
HWroro mo paznemy 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMHUKA
31 OCHOBBI MOJNEKYISIPHO-KMHETHYECKON 9 1 1 bubnuorexa LIOK
' TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka LIOK
3.2 OCHOBEI TEPMOMHAMHICH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSTHUSI BEIIIECTBA. 5 Bbubmuorexa [JOK
' da30Bble IEPEXOIbI https://m.edsoo.ru/7f41bf72
HWroro o paznemy 24
Paznen 4. JJEKTPOANHAMUKA
bubmuoreka LIOK
4.1 DEKTpOCTaTHKA 10 . https://m.edsoo.ru/7f41bf72
42 [TocTosHHBIN 3nekTprueckuil Tok. Toku B 12 1 1 Bbubmuoreka LHOK
' Pa3NUYHBIX cpenax https://m.edso00.ru/7f41bf72
Hroro mo pasaeny 22
Pe3epBHOE BpeMs 2 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 4
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IHOYPOYHOE IINTAHUPOBAHMHE

10 KVIACC

N KoaunyecTBo 4yacoB Jara DJIeKTpOHHBIe HU(POBbIE

w/n Tema ypoka Beero KonTpoabnbie | IIpakTuyeckue WiyeHus o0pa3soBaTe/jbHbIe
padoThI padoThI pecypchbl

1 ®usnka — Hayka o npupoje. Hayanbie 1 bubmmorexa [IOK
METO/Ibl TO3HAHKS OKPYKAIOIIETO MHUPa 05.09.2023  https://m.edsoo.ru/ff0c32e2
Pomp n MecTo (I)I/IBI/IKI/IUB (hopmupoBaHUHT Bubmorexa LIOK

2 COBPEMEHIION Hay'IHOM KAPTHLIE! MYPa, B ! 07.09.2023  https://m.edsoo.ru/ff0c33e6
MPAKTHYECKON eI TENFHOCTH IO
MexaHuueckoe ABMKECHHUE.

3 OTHOCHUTENIFHOCTh MEXaHUIECKOTO 1 Bu6nuoreka IJOK
nBikenus. [lepemenienue, CKopocTb, 12.09.2023 = https://m.edsoo.ru/ff0c3508
YCKOpEHHUe

N bubnunoreka [IOK

4 PaBHOMepHOC TPAMOMHEHHOC ABIDKCHHC 1 14.09.2023 https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSMOJIMHENHHOE 1 Bubmuorexa [JOK
JIBUOKEHNUE 19.09.2023  https://m.edsoo.ru/ff0c372e

6 CBo0OoHOE TIaieHue. Y CKopeHue 1 Bu6nuoreka IJOK
CBOOOTHOTO MAJACHUS 21.09.2023 | https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe npuwxeHue. JBrmkeHue 1 bubmoreka IIOK
MaTepUaIbHOM TOUKH 110 OKPYKHOCTH 26.09.2023  https://m.edsoo.ru/ffOc3ada
[Ipunanmn otHOCHTENHHOCTH [ anmes. } Bubnorexa LIOK

8 Hrepuiarbiibie cuereMt oteera. Heprbiit ! 28.09.2023  https://m.edsoo.ru/ff0c3bes
3akoH HproToHa
Macca Tena. Cua. [TpuHIMIT CyTIEPIIO3UITAN Bubsorexa [IOK

9 ci1. Bropoit Jaron Hetotona s ! 03.10.2023 = https://m.edsoo.ru/ff0c3be8
MaTepUabHON TOYKH

10 TpeTnii 3axkoH HeroToHa 1711 MaTepraabHBIX 1 Bbubmuorexa LIOK
TOYEK 05.10.2023  https://m.edsoo.ru/ff0c3be8

11 3akoH BceMupHOTo Tarorenus. Cra 1 bubnuoreka [IOK
TsokecTH. IlepBast KOCMHUYECKast CKOPOCTh 10.10.2023 = https://m.edsoo.ru/ff0c3d00

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 1 12.10.2023 ﬁ;ﬁﬁiﬁiiﬂﬁlffocgem
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13

Cuna tpenus. Koagounuent tpenus. Cuna
COTPOTHUBIICHUS TP JBUKEHUU TeJa B
JKUJIKOCTHU WJIU rase

17.10.2023

bu6nmoreka IJOK
https://m.edsoo.ru/ff0c3f76

14

ITocTynarenpHOE U BpalaTENbHOE ABUKEHUE
abCcooTHO TBEPIOTO Teaa. MOMEHT CHITBI.
Ilneuo cunbl. YcinoBust paBHOBECHUS TBEPIOTO
Tela

19.10.2023

bu6nmoreka IJOK
https://m.edsoo.ru/ff0c41a6

15

NMmynsc MaTepuanbHOM TOUKH, CUCTEMBI
MaTepHalbHbIX TOYEeK. IMIybc cuibl. 3aKOH
COXpaHeHHUs UMITyJibca. PeakTuBHOE
JBHKCHUE

24.10.2023

Bu6nmoreka IJOK
https://m.edsoo.ru/ff0c43d6

16

Pabora u momHocTh cuiibl. Kunernueckas
SHEprusi MaTepuanbHON ToukH. Teopema 06
W3MEHEHNH KMHETHYECKON SHEPTUU

26.10.2023

Bu6nuoreka IJOK
https://m.edsoo.ru/ff0c4502

17

IlorenuuansHas sueprus. [loreHuuanbHas
SHEPrus ynpyro 1edpopMHPOBaHHOM
npyxuHsbl. [loTeHnmanbHas 3Heprus Teia
BOJIN3HU MOBEPXHOCTH 3eMITH

07.11.2023

Bu6nmoreka IJOK
https://m.edsoo.ru/ff0c461a

18

HOTCHHI/I&HBHBIG 1 HCTIOTCHIMAJIBbHBIC CUJIBI.
CBs13b pa6OTI>I HCIIOTCHIMAJIbHBIX CHUII C
W3MEHECHHEM MEXaHUYCCKON OHEPTrun
CHCTEMBI TeJl. 3aKOH COXpaHCHUA
MEXaHUYECKOI OHEPTrHUn

09.11.2023

bubmunoreka IIOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparophas pabota «lcciienoBanue CBs3u
paboThI CHITBI C U3BMEHEHUEM MEXaHHYECKOM
SHEPIUU Teja Ha MPUMEPE PACTKEHUS
PE3NHOBOTO JKT'yTa»

14.11.2023

20

21

Kontposbhas pabota o Teme «KunemaTuka.
Junamuka. 3aKOHBI COXpaHEHHS B
MEXaHHUKE»

OCHOBHBIE TTOJIOKEHHUS MOJIEKYIISPHO-
KHHETH4YeCKoi Teopun. BpoyHoBCcKkoe
newkenue. Judoysus

16.11.2023

21.11.2023

Bu6mmoreka IJOK
https://m.edsoo.ru/ff0c4b74

bubmuoreka IIOK
https://m.edsoo.ru/ffOc4dc2

22

XapaxTtep ABUKEHUS U B3aUMOACHCTBUS
YaCTHII BelecTBa. MOAETN CTPOEHHS Ta30B,
SKUJKOCTEH U TBEPIBIX TEI

23.11.2023



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
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Macca MOJICKYII. KonuuecTBo BemiecTna.

23 ITocTtosinHas ABorazapo 28.11.2023
24 TennmoBoe paBHOBecue. TemnepaTtypa u e€
uzmepenue. [llkana remneparyp llenbcus 30.11.2023
o5 Wneanpnsiii ra3 8 MKT. OcHoBHOE bubmuoreka LIOK
ypaBaerne MKT 05.12.2023  https://m.edsoo.ru/ffOc4fde
AOGcoutoTHasI TeMIieparypa Kak Mepa
26 CpeIHEH KMHETHICeCKOW SHEPTHN ABWKCHIS bubmmoreka [JOK
MoOJIeKys1. YpaBHeHne MeH eneeBa- 07.12.2023 | https://m.edsoo.ru/ffOc511e
Knaneipona
27 3akoH JlansToHa. ["a30BBIEC 3aKOHBI 12.12.2023
Jlaboparophas padbora «Vccnemopanne
28 3aBUCHMOCTH MEX/Y ITapameTpamMu 14.12.2023
COCTOSIHUSI Pa3pekeHHOT0 ra3a
29 N3onpoluieccrl B uACIBHOM ra3e u ux bubmuoreka LIOK
rpadguyeckoe npecTaBlIcHue 19.12.2023 = https://m.edsoo.ru/ff0c570e
BayTpeHH:s 3HEPrUst TEPMOIMHAMHYECKON
30 CHUCTEMBI M CIIOCOOBI €€ N3MEHEHUS. bubmuoreka IIOK
KonnuecTBo TEroTsl u pabota. BHyTpeHHsIs 21.12.2023  https://m.edsoo.ru/ff0c5952
SHEPTHUsl OJJHOATOMHOT'O HJIealbHOTO ra3a
31 Bune! reronepenaun bubmmorexa LIOK
26.12.2023  https://m.edso0.ru/ff0c5c36
R — BuGmorera LIOK
. : 28.12.2023  https://m.edso0.ru/ff0c5c36
AmabaTHsIi TIpoIiece
33 IIepBrIit 3aKOH TEPMOJUHAMUKY U ETO Bbubmuorexa LIOK
NPUMEHEHHUE K U30MpoLeccaM 09.01.2024  https://m.edsoo.ru/ffOc5efc
34 HeoGpaTumocTs npoieccoB B IpUpoJe. Bbubmuorexa LIOK
BTopoii 3aK0H TepMOIMHAMUKH 11.01.2024  https://m.edsoo.ru/ff0c6230
35 IIpunuun aevicreus u KIIJ rernoBoit Bu6mmoreka IJOK
MaIlIHBI 16.01.2024  https://m.edsoo.ru/ff0c600a
36 Hukn Kapao u ero KI1 18.01.2024
37 DKOIOrn4ecKue mpoodIeMel
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TCIUIOOHCPI CTUKHN

23.01.2024

38 O6o6matomnuii ypok «MoekymsipHas bubmmorexa LIOK
¢usrka. OCHOBBI TEPMOJIMHAMUKHNY 25.01.2024  https://m.edsoo.ru/ff0c6938
SRV — BuGmiorexa LIOK
' 30.01.2024  https://m.edsoo.ru/ff0c6a50
TEPMOJIMHAMUKI
40 ITapooOpazoBanre U KOHICHCAIIHS. bubmmoreka [JOK
HcnapeHne U KUIIEHNE 01.02.2024 | https://m.edsoo.ru/ffOc63b6
a1 AOcomoTHAs 1 OTHOCUTE/IbHAS BIIAKHOCTh Bu6nmoreka IJOK
BO31yxa. HachleHHblit map 06.02.2024  https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucramnuueckue u
42 amop(HbIe Tesia. AHM30TPOIHSI CBOMCTB bubnunoreka [IOK
KPHUCTALIOB. JKHIKHE KPUCTAILIBI. 08.02.2024  https://m.edsoo.ru/ffOc65f0
CoBpeMeHHbIE MaTepuabl
43 IInaBnenue u KpuctawI3auus. Y aeibHas bubmmorexa [IOK
TerioTa masneHus. CyomuMarius 13.02.2024  https://m.edso0.ru/ff0c6708
44 YpaBHeHHE TETI0BOro OanaHca bubmorexa HOK
15.02.2024  https://m.edso0.ru/ff0c6820
45 DneKTpu3ammst Tel. DNSKTPUISCKUI 3apsi. Bubnuoreka [IOK
JlBa BHIa QJICKTPHUYECCKUX 3apsi/IOB 20.02.2024  https://m.edsoo.ru/ffOc6bcc
46 E(I))J?}?SS(I){;IOIZII;;?; H;:IZ(I::IZP:))?paHeHHsI bubmorexa [IOK
’ 22.02.2024  https://m.edsoo.ru/ffOc6bcc
3IIEKTPUYECKOT0 3apsiia
47 Bsaumopeiicteue 3apsnoB. 3akoH Kynona. Bbubmuorexa LIOK
ToueuHblIit IEKTPUIECKHUIT 3apsiT 27.02.2024  https://m.edsoo.ru/ffOc6ces
o | Dm0 o LOK
. N 29.02.2024  https://m.edsoo.ru/ffOc6df2
nosied. JINHUY HanpsHKEHHOCTH
49 PaboTa cuit anekTpoCcTaTHYeCcKOro MOJIS. Bubmoreka [JOK
TTorenuman. PasHoCTh MOTEHITHAIIOB 05.03.2024 @ https://m.edsoo.ru/ffOc6f00
0 onerpocranicoron note, uGmorexa LIOK
' 07.03.2024  https://m.edso0.ru/ff0c7018
Juanexkrpuueckasi IpOHUIIAEMOCTh
51 Onekrpoémrocts. Konaencarop bubmorexa IOK
’ 12.03.2024 = https://m.edsoo.ru/ff0c7126
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52

DNeKTPOEMKOCTH IJIOCKOTO KOHJICHCATOPA.
DHeprusi 3apsHKEHHOT0 KOHJICHCATopa

14.03.2024

bubmuoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopnas pabota "H3mepeHue
AIMEKTPOEMKOCTH KOHIeHCaTopa"

19.03.2024

54

IIpuHuun AeUCTBUA U IPUMEHEHHE
KOHJICHCAaTOPOB, KOITMPOBAJILHOTO aIllapara,
CTpYHHOTO IpUHTEpa. DNEeKTpocTaTHUECKas
3aImuTa. 3a3eMiIeHHe 3IEKTPONpUOOpOB

21.03.2024

55

56

57

58

59

60

61

OneKTpUYecKuil TOK, YCIOBHUS €ro
cymectBoBanus. [locTostaabIN TOK. Cria
Toka. Hanpspkenue. ConpoTuBiieHUE. 3aKOH
OmMa 1t ygacTka 1enu

[locnenosarensHOE, MapanieasHOE,
CMEIIaHHOE COeTMHEHNE MTPOBOIHUKOB.
JlaboparopHas pabora «3ydenune
CMEILIaHHOTO COSAMHEHHS PE3UCTOPOBY
PaboTa 1 MOIIHOCTB 3JEKTPUUYECKOTO TOKA.
3akon J[xoymnsa-Jlenma

3axon OMa JJ1s TTOJTHOH (3aMKHYTOM )

aneKTpuaeckoit nenu. KopoTkoe 3aMbIkaHue.

Jlaboparophas pabota «13mepenne I1C
HCTOYHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTHBIICHHSD»

ONEeKTpOHHAsI MPOBOTUMOCTD TBEPIBIX
METaJIJIOB. 3aBHCHUMOCTD COITPOTHBIICHHS
METAJIJIOB OT TEMIEPATYPBHI.
CBepxnpoBOJUMOCTh

OnexTpudyecKkuil TOK B Bakyyme. CBolCTBa
JJIEKTPOHHBIX MTyYKOB

[HonmynpoBonHUKH, UX COOCTBEHHAS U
npuMecHas mpoBoguMocTtb. CBoiicTBa p—N-
nepexoaa. [1omynpoBoJHUKOBbEIE IPUOOPHI

0.5

0.5

26.03.2024

28.03.2024

02.04.2024

04.04.2024

16.04.2024

18.04.2024

23.04.2024

bubmuoreka LIOK
https://m.edsoo.ru/ff0c74f0

bubmoreka IIOK
https://m.edsoo.ru/ff0c7838

bubmoreka IIOK
https://m.edsoo.ru/ff0c7ae0

Bu6mmoreka IJOK
https://m.edsoo.ru/ff0c84ae

62

DNeKTpUYeCKUil TOK B pacTBOpax u
pacIiaBax 3JeKTPOJIUTOB.
OIEKTPOIUTUYECKAS TUCCOLIMALIHSL.

25.04.2024

bubmunoreka IIOK
https://m.edsoo.ru/ff0c82ba
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OnexTponu3
DIIEeKTPUICCKAN TOK B Ta3ax.

bu6nmoreka IJOK

63 CaMOCTOSTEIIBHBIN U HECAMOCTOSTEIbHBIN 1 30.04.2024  https://m.edsoo.ru/ff0c84ae
pazpsia. Monuus. [Tnazma
o | oo e | B LOK
' 07.05.2024  https://m.edsoo.ru/ffOc86fc
TEXHUKHU 0€30MacHOCTH
N bu6nmoreka IJOK
65 OO0bmaromii yPOK «INSKTPOANHAMHK ! 14.05.2024  https://m.edsoo.ru/ff0c88be
KontponbHas pabota o Teme
66 «QnektpocraTuka. [locToIHHBIN 1 Bubmuoreka [JOK
IEKTPUUIECKUI TOK. TOKH B Pa3IHMIHBIX 16.05.2024  https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PeseprHbIit ypok. KorTponsHast paboTa mo 1 bubmmorexa [IOK
Teme "DIeKTpoJMHAMUKA" 21.05.2024  https://m.edsoo.ru/ff0c8c56
68 Pe3zepeHsiii ypok. O0o0maromui ypox mo 1 Bubmuoreka [JOK
temaMm 10 xiacca 23.05.2024  https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME OBPA30BATEJIBHOI'O ITPOLECCA
OBSIBATEJIBHBIE YUEBHBIE MATEPHUAJIBI U151 YYEHUKA

» ®usuka, 10 xknace/ Mskumies I'.4., Byxosues b.b., Corckuii H.H. non penakiweii [apdentbeBoit
H.A., Axnnoneproe o0mecTBo «M3maTenscTBO «IIpocBemenne»

METOANUYECKHUE MATEPUAJIBI JIS1 YUUTEJA

1. ®enepanpHast pabovas mporpaMma cpegHero oomero oopasoBanus. Ouznka (6a30BbIi yPOBEHB).
2. Kupuk JI.A., I'eanenmreiin J1.3., Jluk FO.1. ®usuka 10 kmacc. MeTogudeckue MaTepHaIbl st
yunrenst. [lon pemaknueit B.A. Opnosa. M.: Unekca, 2005.

3. Koposun B.A., CrenanoBa ['.H. Matepuaisl 11 MOATOTOBKY U IIPOBEJCHUS UTOTOBOM
aTTECTallMH BBITYCKHUKOB CpeiHel (MOIHOH) mKosl o dusuke. — Hpoda, 2001-2002.

4. Koposun B.A., lemunosa M.FO. Metonndeckuii CipaBOYHHUK yIuTes PU3UKU. — MHEMO3WHa,
2000-2003.

5. Mapkuna B. I'.. ®uznka 11 knacce: noypounsie ruiansl no yueonuky ['.51. Mskumesa, b.b.
Byxosuesa. — Bonrorpan: Yuutens, 2006

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
1. http://nsportal.ru - cormanpHas ceTh paOOTHUKOB 00Pa30BaAHMS

2. http://markx.narod.ru/pic/ - pusuka B mkose

3. http://festival.1september.ru/articles/ - dbectuBanp neqarorndeckux uaein «OTKPHITHINA YPOK»
4. http://www.fizika.ru/ - caiit ans yuureneit GU3NKH U UX YICHHKOB

5. http://www.physics.ru/ - matepuas mo GpusuKe

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

7. http :// school - collection . edu . ru / - eaunas xomnexius L{OPoB



