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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma no (husuke 6a30BOr0 ypoBHS Ha yPOBHE CpelHEro odmiero oopazoBaHus paspadboraHa
Ha OCHOBE I10JIOKEHUH U TPeOOBAHUMN K pe3yJapTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeIbHON IPOrpaMMBl,
npencrasieHHbix B PI'OC COO, a Taxxke ¢ yuérom ¢enepanbHOi paboueil mporpaMMbl BOCIIUTAHHUS H
KOHIICTIIMU TIpenojaBaHus ydeOHoro mpeamera «Pu3ukay B 00pa30BaTEIbHBIX OpPraHU3AUSIX
Poccuiickoit @denepanuu, peajin3yronx OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI.

Conepxanuie mporpaMMbel 1O (H3MKE HANpaBiIeHO Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOMN
KapTuHBI Mupa odydatommxcsi 10—11 xmaccoB npu oOyueHnn ux (usnke Ha 6a30BOM ypOBHE HAa OCHOBE
CUCTEMHO-/ICITeIILHOCTHOTO TIo1xoa. [Iporpamma no ¢usuke coorBercTByeT TpedboBanusm ®I'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, IMPEIMETHBIM M METAlpeJMETHBIM pe3yibTaTaM OOy4deHHs, a TaKxKe
YUUTBIBAET HEOOXOIMMOCTh peai3allid MEXIPEIMETHBIX CBS3ed (DU3MKH C €CTECTBEHHO-HAYYHBIMHU
y4eOHBIMH TIpeIMeTaMH. B Heil onpenenstoTcss OCHOBHBIE MM W3ydeHHs] (PU3UKH HAa YPOBHE CPEIHETO
obmiero o0Opa3oBaHus, IUIAHHpPYEMbIE PE3YJIbTaThl OCBOCHUS Kypca (DUM3HKH:  JIMYHOCTHBIE,
MeTarnpeaMeTHBIE, MpeMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o gu3mnke BKIIOYAET:

® IUIAHUpYEMBIE pE3YyJIbTaThl OCBOCHHUS Kypca (u3uKu Ha 0a30BOM YpOBHE, B TOM YHCIIE

MIPEMETHBIEC PE3YIIBTATHI TI0 TOAaM 00yJYeHUS;

e cojepxaHue yueOHoro npeamera «dusnkay no rogam o0ydeHus.

dwu3mKa Kak HayKa 0 HanboJiee 0ONIMX 3aKOHAX MPUPO/IBI, BBICTYIAs B KAUECTBE YUEOHOTO MpeaMeTa
B IIIKOJIE, BHOCHUT CYIIIECTBEHHBIM BKJIAJ B CUCTEMY 3HaHUU 00 okpyxkaromem mupe. [IIkombHBIN Kypc
(bU3UKH — CUCTEMOOOPA3YIOIIHI ISl €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEAMETOB, TOCKOJIbKY (PU3NYECKHE
3aKOHBI JIE)KAaT B OCHOBE IIPOIIECCOB U ABJIEHUI, N3y4yaeMbIX XUMHEH, Oroorueit, puznyeckoil reorpadueit
u actpoHoMueil. Mcnonb30BaHne U akTUBHOE NPUMEHEHUE (PU3NYECKUX 3HAHUH ONpeneNsieT Xapakrep 1
pa3BUTHE Ppa3HOOOPA3HBIX TEXHOJIOTUH B cpepe SHEPreTuKH, TPAaHCIOPTA, OCBOCHUSI KOCMOCA, NOJIYyYCHUS
HOBBIX MaTEpUAJIOB C 3aJJaHHBIMHU CBOMCTBAMM U ApYrux. M3ydeHue (pU3MKM BHOCUT OCHOBHOW BKJIAJ B
(dhopMUpOBaHHE ECTECTBEHHO-HAYYHOW KapTUHBI MHpAa OOydJaromuxcsi, B (QOpMHUpPOBAaHWUE YMCHHUI
IPUMEHATh HAyYHbIN METOJI TIO3HAHUS NIPH BBIIIOJHEHUU UMHU y4EOHBIX MCCIIEOBAHUM.

B ocHOBY kypca ¢hu3uku a1 ypOBHS CpeaHETo 001ero o0pa3oBaHus MOJOXKEH Pl UlIeH, KOTOPHIS
MO’KHO pacCMaTpUBaTh KaK MPUHIMIIBI €r0 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEW KypC SIBJISIETCS JIOTUUECKH 3aBEPIIEHHBIM, OH COJCPKHT
MaTepHall U3 BcexX pa3iesioB (PU3MKH, BKIIIOYAET KaK BOIIPOCHI KIIACCUYECKOM, TaK M COBPEMEHHOM (PU3UKU.

Hoes cenepanuzayuu. B coOTBETCTBMM € HeH Marepuan Kypca (QU3MKM OObEIUHEH BOKPYT
¢busnueckux Teopui. Benymmm B Kypce sBiserca (OpMHpPOBAHUE MPEICTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTE€pHH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuszauus NpeanosiaraeT MCMoJb30BaHUE TI'yMaHUTapHOTO
NOTeHIMana GU3NYECKON HayKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (PU3UKH C Pa3BUTHEM OOILECTBA, a TAKXKE C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IPoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kype Gpusnku npezmnosaraetr 3HakOMCTBO C IIHPOKUM KPYroM
TEXHUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUH N3YUEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonozuzayuu peannsyercs: MOCPeICTBOM BBEIECHHs JIEMEHTOB COJEPIKAHUs, 1O CBAMIEHHBIX
HKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBA3aHbl C Pa3BUTUEM TEXHUKU M TEXHOJOTHH, a
TaKxke 00CyKAeHUs TpoOIeM pallMOHATIBHOTO MPHPOJIOTIONIb30BAHMS U SKOJIOIMUECKON 6€30IacHOCTH.

CrepxHEBBIMHU >JIEMEHTaMHU Kypca (pU3MKH Ha YpOBHE CpeAHEro oOIiero oOpa3oBaHMs SIBIISIOTCS
¢uznueckue Teopuu ((GopMHUpPOBaHUE NPEACTABICHUN O CTPYKTYpPE MOCTPOCHUS (PU3NUECKOM TEOpUH, POIIH
(GyHJAMEHTAJIbHBIX 3aKOHOB W NPUHIMIIOB B COBPEMEHHBIX MPEACTaBICHUSAX O MPHUPOJE, T'PaHULAX
MIPUMEHUMOCTH TEOPH, 17151 OMMCAHUS €CTeCTBEHHO-HAYYHbIX SIBJICHUN U MPOLIECCOB).

CuCTeMHO-JICITETbHOCTHBIM MOAX0J B Kypce (U3MKM peaau3yeTcs IpekIe BCEro 3a CYér
OpraHu3aIuM SKCIIEPUMEHTABHON NesTeIbHOCTH oOyuatomuxcs. J{is 6a30Boro ypoBHS Kypca GU3UKU —
9TO UCHOJIb30BAHNE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a00paTOPHBIX padoT,



KOTOpBIE B IporpaMMe o (pusruke 0ObeJUMHEHBI B OOIIMI CHMCOK YUEHHYECKUX MPAKTUYECKUX paloT.
Bbienenne B ykazaHHOM MepeyHe JabOpaTOpHBIX paboT, MPOBOAMMBIX JUIS KOHTPOJIS W OLCHKH,
OCYIIECTBISIETCA YYaCTHUKAMHU 00pa30BaTENBHOTO MPOLIECca UCXOAS U3 0COOEHHOCTEH TUIAHUPOBAHUS U
ocHamieHusi kabunera ¢usuku. IIpm sToM oOecmeumBaeTcs OBIAJCHHE OOYYAIOIUMUCS YMEHHSIMU
MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS, UCCIECTOBAHMS 3aBUCUMOCTEH (DPU3UYECKUX BEIUYMH U MOCTAHOBKY
OTIBITOB TIO TIPOBEPKE MPEATIOKEHHBIX THIIOTE3.

Bonpmoe BHUMaHWE yAEIseTCS PEIICHHIO PAaCcCU€THBIX W KayeCTBEHHBIX 3amad. llpum stom s
pacuéTHBIX 3a7a4 NPUOPUTETOM SIBJISIOTCS 33a4U C SIBHO 3a/JaHHON (U3UYECKOI MOJIENbIO, T0O3BOJISIIOILINE
MPUMEHATh M3yYEHHBIE 3aKOHBI W 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfesia Kypca, TaK U HHTETPUPYS
3HAHUS U3 PA3HBIX pa3/enoB. s Ka4eCTBEHHBIX 33a4 IPUOPUTETOM SIBIISIFOTCS 3a/laHMs Ha 00BsICHEHUE
pOTeKaHMsI PU3UIECKUX SBJICHUN U TIPOLIECCOB B OKPY)KAIOIIEH KU3HU, TPeOYIomue BIOOpa HU3NIECKOM
MOJICJH JJISl CUTYaIliH MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun c TpeboBanusimu OI'OC COO k maTepHalbHO-TEXHUYECKOMY OOECIEYCHHIO
y4aeOHOro Tporiecca 0a30BbI YPOBEHB Kypca (PM3MKH HA YPOBHE CpEIHEro oOIero 00pa3oBaHus I0JDKEH
M3y4aThCs B YCIOBHSIX MPEIMETHOTO KaOMHETa (M3WKH WU B YCIOBHUSX MHTETPHPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO 1HKIA. B kabuHeTe (u3MKM 1ODKHO OBITH HEOO0XO0auMOE
nabopaTtopHoe 000pyAOBaHME JUIsl BBINOJHEHHUS yKa3aHHBIX B IMporpamMMme Mo (PU3HKE YYEHHMUECKHX
MPaKTUYECKUX pabOT U JJEMOHCTPALIMOHHOE 000PYI0BaHHUE.

JleMoHCTpaImoHHOe 000pynoBaHue (POPMUPYETCS B COOTBETCTBHH C MPUHIMIIOM MHUHUMAIBLHON
JOCTAaTOYHOCTH M 00ECNeunBaeT MOCTAaHOBKY NEPEYHCICHHBIX B TporpaMMe 1o (U3WKe KIIFOYEBBIX
JIEMOHCTpAIlMd Il WCCICNOBAaHMUS W3y4aeMbIX SBICHHA W  TPOILECCOB, OMIUPUYECKHX H
(byHIaMEHTAIEHBIX 3aKOHOB, HX TEXHUYECKUX TIPUMEHEHUH.

JlaGopartopHoe oOopyaoBaHHE s YYEHHMUECKHUX IPAaKTUYECKUX paboT Qopmupyercs B BHIE
TEMaTHYEeCKMX KOMIUIEKTOB M oOecreunBaeTcs B pacuéTe OJHOTO0 KOMILJIEKTa Ha JIBYX OOydarol[uXcs.
Temarnueckrne KOMILIEKTHI JaOOPATOPHOTO 000PYIOBAaHUS JOJKHBI OBITH MOCTPOECHBI HA KOMILJIEKCHOM
WCIO0JIb30BAHNHU aHAJIIOTOBBIX U IIU(POBLIX MPHUOOPOB, a TAKKE KOMITbIOTEPHBIX U3MEPUTEIHHBIX CUCTEM B
BHJIe IU(PPOBBIX JTA00OPATOPHIA.

OCHOBHBIMH TIEJISIMU U3Y4eHUs GU3HKH B 0011IeM 00pa30BaHUM SBIISIOTCS:

¢ popmMupoBaHuE MHTEpPECAa U CTPEMIICHUS OOy4aroUIuXcs K HAyYHOMY M3YYEHHUIO MPHUPOIbI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

® pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJie MO3HAHMUS U (OPMUPOBAHHME HCCIEAOBATEIHCKOTO
OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;

¢ popMupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysbTaTa U3y4eHHUsS OCHOB CTPOCHHUS MAaTepUH U
(dbyHIaMEHTATBHBIX 3aKOHOB (DPU3HKH;

¢ popmupoBaHue yMEHUI OOBSCHATH SBICHUS C MCIIOJIb30BaHUEM (U3NYECKUX 3HAHUN U HAYYHBIX
JI0Ka3aTeNIbCTB;

¢ hopmMupoBaHue MpeACTaBICHUN 0 PO (HUUKH JUI Pa3BUTHS JPYTUX €CTECTBEHHBIX HaVK,
TEXHHUKHU ¥ TEXHOJOTHUH.

JlocTrxkeHne 9TUX Lesei odecreuynBaeTcs pelieHHeM CIeAyIONINX 3aa4 B MPOIecce N3ydeHus
Kypca (pu3MKu Ha YpOBHE CpelHero oouero o0pa3oBaHus:

¢ IpUOOpETeHNEe CUCTEMbl 3HAHUN 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOUAsi MEXaHUKY, MOIEKYIAPHYI (HU3UKY, DIEKTPOJWHAMUKY, KBAHTOBYIO (DHU3UKY U DJIEMEHTHI
acTpodusuku;

¢ (hopMupoBaHUEe yMEHUI IPUMEHATh TEOPETUYECKHUE 3HAHUS ISl OOBSICHEHUS (PU3NYECKUX SBICHUN
B MIPUPO/IC U TS PUHATHUS IPAKTUUECKUX PEIICHUH B MOBCEAHEBHOMN KH3HMU;

® OCBOEHHE CIOCOOOB peIlIeHHs Pa3IMYHbIX 33/a4 C SBHO 33aJaHHOH (u3nyeckoi Mozemblo, 3a1ad,
M10/Ipa3yMEBAOIIUX CAMOCTOSITENbHOE CO3AaHne (PU3MUECKON MOJIeNH, aJIeKBATHON YCIIOBUSM 3a/1auu;

® [IOHUMaHUE (U3UYECKUX OCHOB M TPHUHIMIOB JACHCTBUS TEXHHUUYECKHUX YCTPOWCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB, UX BIUSHUS HAa OKPYXKAIOILYIO CPENY;



® OBJIAJICHHUE METOJAaMU CaMOCTOSITEJIbHOTO  IUIAHUPOBAHUS M NPOBEACHUS  (PU3UUECKUX
HKCIEPUMEHTOB, aHAIN3a M MHTEPIpETauuu WHPOPMAIMU, ONPEACTICHHUS JOCTOBEPHOCTU IMOIYYECHHOTO
pe3yibTara;

® CO3JAHME YCIOBUM JUIL pa3BUTUSA YMEHUH IPOEKTHO-UCCIIEN0BATEIBCKOW, TBOPYECKOU
NEATENBHOCTH.

[Ipeyiaraemsrii B mporpaMMe 1o Gpu3UKe MepeyeHb JTa00PaTOPHBIX U MPAKTHYECKUX pabOT SABISETCS

PEKOMEHI0BaHHBIM, YUUTENb JAEJIACT BHIOOP MpOBEIEHUS Ja0OPaTOPHBIX padOT U OMBITOB € YUETOM

UHIUBUAYAIbHBIX 0COOEHHOCTEN 00yUaroNINXCs.

Ha nzyuenne ¢usuku (6a30BbIi ypoBEHB) HA YPOBHE cpeiHero o0riero oopa3zoBanus oTBoUTCS 136
gacoB: B 10 kiacce — 68 wacos (2 yaca B Heaenio), B 11 kimacce — 68 vacos (2 yaca B HEZETIO).

COJAEP/KAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. ®du3uka U MeTOIbI HAYYHOI'O MO3HAHUSA

®usnka — Hayka o npupoie. HaydHble MeTOAbpl MO3HAaHUS OKpyXarouiero mupa. Pousb
9KCIEPUMEHTA U TEOPHH B MPOLIecce MO3HAHUS IPUPOABI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue pusnueckux siBieHUd u mpoueccoB. Hayunslie runoressl. duznyueckue
3aKOHBI ¥ TEOPUU. [ paHUIIbI MPUMEHUMOCTH (U3HYECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.

Ponb u Mecto pusuku B GopMUPOBAHUK COBPEMEHHOW HAay4yHOU KapTHHBI MHpa, B
MPAKTUYECKOUN AEATETbHOCTH JIIOACH.

Jlemoncmpayuu

Amnanorossie 1 HU(PPOBBIE U3MEPUTEIbHBIE TPHOOPHI, KOMIIBIOTEPHBIE JATYUKH.

Paznen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe nBmkeHue. OTHOCHTEIBLHOCTL MEXaHHYeCKoro ABrkeHns. CucreMa
otcuéra. Tpaekropus.

[Tepemernienne, cKOpocTh (CpefHsiss CKOPOCTh, MTHOBEHHAs CKOPOCTb) W YCKOPEHHE
MaTepUaIbHON TOYKH, UX MPOCKIIMH HA OCH CHUCTEMBbI KoopauHat. CloXeHue MmepeMenieHuid u
CJIO’KEHHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSMOJMHEHHOE NBIKEHHE. ' paduku 3aBUCHMOCTH
KOOpPJUHAT, CKOPOCTH, YCKOPEHUs, TyTH U MepeMEIIeHUs] MaTepruaIbHOH TOYKU OT BPEMEHH.

CBoboaHoOe najieHue. Y CKOpeHre CBOOOHOTO MaICHMS.

KpuBonuneiinoe nBmwxeHue. JIBmkeHHe MaTepUAIIbHONM TOYKH 10 OKPYXHOCTH C
MIOCTOSIHHOM 110 MOYJIIO CKOPOCTbBIO. YTJIOBasi CKOPOCTb, JIMHEWHasi CKopocThb. [lepro u yactoTta
oOpatenus. LleHTpocTpeMuTeNbHOE YCKOPEHHUE.

Texuuyeckue yCTpONUCTBA U IPAKTHUECKOE IPUMEHEHHE: CITUAOMETD, ABHKEHUE CHAPSIOB,
LIETIHBIE U pEMEHHBIE MTEPEAAUN.

Jemoncmpayuu

Mogenb cucteMbl OTCUETA, UILTFOCTPALIMS KUHEMATUYECKUX XaPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHUI C UCTIOIH30BAaHMEM MTPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MTPOCTPAHCTBE.

Habmronenue ABMKeHU Tena, OpOLIEHHOTO MO YIJIOM K TOPU30HTY U TOPHU30HTAJIBHO.

N3mepenue yckopeHHst CBOOOTHOTO MaCHHSI.

Hamnpanenue ckopocTH pu ABMKEHUU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenne HepaBHOMEPHOTO IBH>KEHHUS C LIENBIO ONPEIeJICHUsI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIICHUS MEX Y IMTYTSIMU, TPOUIEHHBIMU TEJIOM 32 NIOCIIEI0OBATEIbHBIE
paBHbIE MPOMEKYTKA BPEMEHH MpPU PAaBHOYCKOPEHHOM JBWKEHHUM C HAYaJIbHOW CKOPOCTBIO,
PaBHOU HYIIIO.



N3yuenue nBUKEHU IAPUKA B BA3KOU KUJIKOCTH.

N3yuenue nBuxeHus Tena, OpoIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunnun otHOCcUTenbHOCTH ["anmites. Ilepseiii 3akoH HproToHa. MIHEpLManbHbIe CUCTEMBI
OTCYETA.

Macca tena. Cuna. [punmun cynepno3unuu cuii. Bropoii 3akon Herotona st
MarepuaibHOM TOUKH. TpeTtuil 3akoH HproTOHA /111 MaTepuanbHbIX TOYEK.

3akoH BceMupHOro Tsarotenus. Cuia Tspkectu. IlepBas kocMuueckas CKOpOCTb.

Cuna ynpyrocrtu. 3akon ['yka. Bec Tena.

Tpenune. Buapl Tpenus (1mokosi, ckojiabxenus, kauenus). Cuia tpenus. Cyxoe tpenue. Cuna
TPEHHS CKOJIBXKEHUS U cuia TpeHus nokos. Koaddumment tperus. Cuma cOnpoOTUBICHHS TTPU
JBKEHUU TeJia B )KUIKOCTH WJIU Ta3e.

[TocTynarensHoe U BpamaTeabHOE ABMKEHUE aOCOIIOTHO TBEPIOTO TENa.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpalieHus. [1nedo cuibl. Y cnoBus paBHOBECHUS TBEPAOTO
Tena.

TexHuueckre ycTpoWCTBa W TMPAKTUYECKOE MPUMEHEHHUE: TMOAMIUITHUKY, JBI)KCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPIIUU.

CpaBHeHHE Macc B3aUMO/ICHCTBYIOIINX TEJT.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CrnoxeHue cuil.

3aBUCHUMOCTh CHJIbI YIIPYTOCTH OT ehOopMalnu.

Hesecomocts. Bec Tena npu yckOpeHHOM MOAbEME U TTaJICHUH.

CpaBHEHME CUII TPEHUS TIOKOSI, KAUEHHS U CKOJIBIKEHHS.

VYcnoBust paBHOBecus TBEPIOTO Tesia. Buabsl paBHOBECH .

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3yuenune aemxeHns Opycka 1o HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOLIUX B IPYKUHE U PE3UHOBOM
oOpasrie, oT ux aedopmaluu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJA, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akonvl coxpaneHus 6 MexaHuke

Nmmynsc MaTepuanbHOlM TOUKU (Tea), CUCTEMbl MaTepHANIbHBIX TOYeK. VIMIynbC CHIIBI U
M3MEHEHNE UMITYJIbCa TeJla. 3AKOH COXPAHEHMS UMITyJIbca. PEakTUBHOE ABUKEHUE.

Pabora cunbsl. MOIIHOCTE CHJIBL.

Kunernueckas sneprusi MmarepuanbHOi Touku. Teopema 00 U3SMEHEHHH KHHETUYECKOM
SHEPrUH.

[MoTenmmaneHas sueprus. [loreHuumanbHas sHEprus ynpyro 1eoOpMUPOBAHHON MPYKUHBI.
[ToTeHnmanpHas 3HEPrUst TeNa BOJIMU3H MOBEPXHOCTU 3EMIIH.

[ToTeHnManpHbBIe U HENOTEHIUANbHBIE CHIIBL. CBSI3b paObOThI HEMOTEHIIUATIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKON SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckre yCcTpoMCTBa U IMPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KONEP, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexon mOoTeHIIMATBLHON YPHEPTHH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomoi

N3ydeHnne aOCOMOTHO HEYNPYroro yaapa ¢ MOMOIMIBIO JBYX OJUHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3u pabOTHI CUIIBI ¢ U3MEHEHHEM MEXaHUYEeCKOW DHEPrUH Teja Ha
MpUMeEpE PACTSHKEHUS] PE3UHOBOTO JKI'YTa.



Pa3nen 3. Mosekyasipaast pu3nKa ¥ TePMOANHAMHMKA
Tema 1. Ocno6vl MONEKYAAPHO-KUHEMUUECKOU meopul
OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKON TEOPUM U UX OIBITHOE 0OOCHOBAHHUE.
Bpoynosckoe npmwkenue. uddy3us. Xapakrep IBHKSHUS U B3aUMOCHCTBUS YaCTHUI BELIECTBA.

Mogenu cTpoeHHs ra30B, )KUIKOCTEH U TBEPABIX T U OOBACHEHNE CBOWCTB BEIIIECTBA HA OCHOBEITHX MOJICIEH.
Macca u pazmepsl Mmonekyi. Konuaecto Bemiectsa. [loctosnnas ABoraipo.

TemmoBoe paBHoBecue. Temneparypa u e€ usmepenue. Lllkana remneparyp Lenscus.

Mogenps uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJEKYISAPHO-KMHETUUECKOW TEOPUHU
uJeaNbHOTO Taza. AOCONIOTHAs TeMIepaTrypa Kak Mepa CpelHeld KHUHETHYECKON SHEpruu
TEIUIOBOTO ABWKEHUs yacTull rasza. [llkana temneparyp KenbBuHa. ['a30Bbie 3aKOHBI. Y paBHEHHUE
MemnneneeBa—Knaneiipona. 3akon JlamproHa. M3omporeccsl B UACaTbHOM Ta3e C MOCTOSITHHBIM
KOJIMYECTBOM BemlecTBa. ['paduueckoe mpencraBieHue H30MPOIECCOB: HM30TEPMa, H30X0pa,
nzo0apa.

TexHuueckune ycTpoicTBa U MPAKTHYECKOE MMPUMEHEHNE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmbITEL, JOKAa3bIBAIOIINE JHUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduu MoJeKy
OPraHU4YeCKUX COCTUMHEHUH.

OnpbIThl 10 AUPPY3UN KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHSL.

Monens onbiTa lTepHa.

OnbIThI, JOKA3bIBAIOIIME CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOJIEHCTBUSL.

Mogenb, HIUTIOCTpUPYIOLIas MPUPOLY AABJIECHUS I'a3a Ha CTEHKH COCYy/a.

OMnBIThL, WIUTFOCTPUPYIOIINE YPAaBHEHHE COCTOSTHUS UACATIBHOIO Ta3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

Ompenenenre Macchl BO3ayXa B KJIACCHOM KOMHATe€ Ha OCHOBE HM3MEpPeHHN 00BbEéMa
KOMHAThI, JaBJICHUS U TEMIIEPATYPHI BO3AyXa B HE.

HccnenoBanue 3aBUCUMOCTH MEXKy TapaMeTPaAMU COCTOSIHHSI Pa3peXEHHOTO Trasa.

Tema 2. Ocrosvt mepmoouHamurku

TepmonnHamuueckass cucteMa. BHYTpeHHsIsT 3HEprus TEpMOAMHAMUYECKON CUCTEMBI U
croco6Obl e€ m3meHeHus. KonnyectBo TemoTsl U pabota. BHyTpeHHSsT SHEprusi 0JJHOATOMHOTO
nJeanbHOTO ra3a. Buael Temionepenayu: TEIONPOBOJHOCTb, KOHBEKLIUS, U3IyYCHHE. Y IeIbHas
TEINIOEMKOCTD BellecTBa. KoJinuecTBo TEmIOTh Npy TeIionepeaaye.

[Tonatue 06 ammabatHOM mporecce. [lepBwlid 3akoH TepMoauHaAMUKH. [IpuMeHeHHe
MIEpPBOro 3aKOHA TEPMOAMHAMUKH K H3oIpoleccaM. ['paduueckas uaTepriperanus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocCTh nMpoieccoB B PUPO/IE.

TennoBbie MamuHbl. [IpuHnUIEL IeficTBUS TemIoBbIX MamuH. [Ipeobpa3zoBanus sHEprUu B
teruioBbIX MamuHax. Kosddunuent nonesHoro aerictBus TerioBoii Mamunbl. H{ukin KapHo u ero
KO3 (GUIIMEHT TMOJIE3HOTO NEHCTBUS. DKOJIOTHUECKUE TPOOIIEMbI TEIIJIOPHEPTEeTHKY.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHUE: JABUTaTellb BHYTPEHHErO
Cropanusi, ObITOBOM XOJOJMIBHUK, KOHTUIIHOHED.

Jemoncmpayuu

W3meHeHne BHYTpPEHHEW SHEpPruu Tela MPH COBEPIICHUU pPadOTHI: BBUIET MPOOKU U3
OYTBIJIKY MO/ ACWCTBUEM CXKATOTO BO3yXa, HarpeBaHue 3(upa B TaTyHHOU TpyOKe myTéM TpeHus
(BUACOIEMOHCTpALINSA).

N3meneHnue BHyTpeHHEH sHEpruu (TeMIepaTyphl) Tela Mpy Terionepeaaye.

OmnsIT 1o agrabaTHOMY pacIIMPEHUIO BO3yXa (OTBIT C BO3IYITHBIM OTHHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPaHHUsI, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomoi

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammnuvie cocmoanun eeujecmea. Pazoevie nepexoovl

[TapoobOpazoBanue u koHAeHcanus. Micnapenue u kunenue. AOCONIOTHAS U OTHOCUTETbHAS
BIIQXKHOCTh BO3Myxa. HacklmeHHbIN map. YaenpHas TeIuioTa mapooOpa3oBaHMs. 3aBUCUMOCTD



TCMIICPATYpPhbl KUIICHUA OT AABJICHUA.

TBépnoe Teno. Kpucramnmaeckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkue kpucramisl. CoBpemMeHHble Marepuaibl. [lnaBiieHne W KpucTaM3auus. Y AelbHast
TeruioTa riaBieHus. Cyomumanus.

VYpaBHeHue TeroBoro OagaHca.

TexHudeckre yCcTpOWCTBA WM MPAKTUYCCKOE NMPHUMEHEHHE: TUTPOMETP U TICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH TOJTYyISHHUSI COBPEMEHHBIX MaT€pPUaAJIOB, B TOM YHCIIe HAHOMATEPHUAJIOB,
Y HaHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX ITAPOB.

Kurienne mpu MOHMKEHHOM JIaBIICHUH.

Crioco0Ob1 M3MEpPEeHUs BIAXKHOCTH.

HaGnronenue narpeBaHus 1 iaBJIeHUS KPUCTAUTMYECKOTO BEIIECTBA.

JleMoHCTpaIys KpucTaioB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3mepenune 0OTHOCUTENHHOM BIIaXKHOCTH BO3AyXa.

Pa3nen 4. daexkTpoauHaMuKa

Tema 1. dnexkmpocmamuxa

DJNeKTpu3aus Tell. OJEeKTpudecKuid 3apsa. JIBa Buaga dSIEKTPUYECKHX 3apsjoB.
[TpoBOAHMKH, AMDTEKTPUKH H TTOJTYITPOBOIHUKHU. 3aKOH COXpaHEHUS MIEKTPHIECKOTO 3apsija.

B3anmopeiicteue  3apsnoB.  3akoH  Kynona. ToueuHBI  2JEKTPUYECKHMU  3apsii.
Onektpuyeckoe moje. Hanpsioxk€HHOCTh anekTpuueckoro mons. [IpuHImMn cyneprno3uuuu
ANEKTPUYECKUX MOJIeH. JINHNKM HanpsPKEHHOCTH AIIEKTPUYECKOTO MOJIS.

Pabota cun anexrpocrarndeckoro moss. [lorenmman. Pasnocts notenmuanos. [IpoBogHukm
Y JUDJIEKTPUKH B 3IEKTPOCTATUYECKOM Mosie. [uanekTpuueckass IpOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcatop. DIEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEprus
3apsKEHHOTO KOHJIEHCATOpa.

TexHuueckne yCTpOMCTBAa M MPAKTHYECKOE IMPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE DJIEKTPOIPUOOPOB, KOHIEHCATOP, KOMHUPOBAIBHBIM
armapar, CTpyHHbINA PUHTEP.

Jlemoncmpayuu

YCTpoHCTBO M IPUHIIUIT IEUCTBUA SJIEKTPOMETpA.

B3anmoelicTBre Ha’IeKTPU30BAHHBIX TEIl.

DIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEIL.

[IpoBOAHMKH B 31EKTPOCTATHYECKOM MOJIE.

DNeKTpocTaTUYeCcKas 3aluTa.

JIMBIIEKTPUKY B AJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTbD 3JIEKTPOEMKOCTH TUIOCKOIO KOHAEHCATOpa OT IJIOIIA/IY UIACTUH, PACCTOSIHUS
MEKy HUMH U TUAIEKTPUUYECKON MPOHULIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHJEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mepenue 3meKTpoEMKOCTH KOHAEH caTopa.

Tema 2. Ilocmosannstit 3nekmpuyeckuii mox. Toku 6 pazniuunslx cpeoax

DNEeKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUS 3JIEKTPUUECKOTO TOKa. McTouHMKM TOKa.
Cuna Toxka. [loCcTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma a1 yyacTka LETH.

DIEeKTpUYECcKoe CONIPOTHUBIICHHUE. VYnenbHoe CONIPOTUBIICHHE BEILIECTBA.
[TocnenoBarenbHOE, NapaieibHOE, CMENIAHHOE COEAMHEHUE TPOBOJHUKOB.

Pabora snekrpudeckoro Toka. 3akoH [xoyns—JIeHia. MOIIHOCTh 3JEKTPUUECKOTO TOKA.

DIEKTPOABUKYILASL CHJIa U BHYTPEHHEE CONMPOTUBICHUE NCTOYHUKA TOKA. 3akoH Oma aJis
MOJTHOM (3aMKHYTO#) AnekTpudeckoit nernu. KopoTkoe 3aMbIKaHUE.



DneKTpOHHas IPOBOAUMOCTb TBEPABIX METAIOB. 3aBUCUMOCTb COIPOTUBIICHHSI METAJIIOB
oT TeMIieparypsl. CBEpXIIPOBOAUMOCTb.

OnexTpuueckuil TOK B Bakyyme. CBOMCTBaA 3IEKTPOHHBIX ITyYKOB.

[omynpoBoanuku. CoOCTBeHHass W TPUMECHAs NPOBOJUMOCTH IOJIYIIPOBOIHUKOB.
CoiictBa p—N-niepexoa. [lomynpoBogHUKOBEIE IPHOOPEI.

DneKTpUUYeCKuil TOK B pacTBOpax M pacillaBax 3JIEKTPOJIMTOB. DJIEKTPOJUTHUECKAS
JUCCOITHAIUS. DIEKTPOJIH3.

OnexTpuueckuil TOK B razax. CaMoCTOSTENbHBIN 1 HECAMOCTOSITENbHBIN pa3psa. MoiHus.
[Ina3zma.

TexHuueckue ycTpoHCTBa U IPAKTUUECKOE IPUMEHEHUE: aMIIEPMETP, BOJILTMETP, PEOCTAT,
HUCTOYHUKHA TOKA, OAJIEKTpOHArpeBaTelbHble NPUOOPHI, 3JIEKTPOOCBETUTENbHBIE IPHOOPHI,
TEPMOMETP  CONPOTHBIICHUS, BaKyyMHBIM  JHOJ, TEPMHUCTOPbl U  (OTOPE3UCTOPHI,
MOJIYIPOBOAHUKOBBIN AMOJ, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANIPSHKEHUSL.

3aBUCUMOCTb CONPOTHBJICHUS LWJIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAIU
MONIEPEYHOT0 CEYEHMsI U MaTepuraa.

CMmeniaHHO€ COeTUHEHNE TPOBOTHUKOB.

[IpssMoe m3MepeHue 3IEKTPOJABMKYILEH cuibl. KOpOTKOe 3aMbIKaHHE TalbBAHMYECKOTO
3JIEMEHTA U OlLIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBIIEHHS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTD AJIEKTPOJIUTOB.

HckpoBoii pa3psa ¥ NpOBOAUMOCTB BO3AyXa.

OaHOCTOPOHHSIA MPOBOAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3ydyeHne CMEIIaHHOTO COEIMHEHNS PE3UCTOPOB.

W3mepenne aIeKTpoABIKYIIEN CHIIBI HCTOYHHMKA TOKA U €r0 BHYTPEHHETO CONPOTHUBIICHUS.

Hab6nronenue anexrposusa.

Me:knpeaMeTHbIe CBS3U

N3yuenne xypca ¢usuku 6azoBoro ypoBHs B 10 kiacce OCyIIECTBISETCS C Y4ETOM
COJIepXKATENbHBIX MEXKIIPEIMETHBIX CBs3eH € KypcaMH MAaTeMaTUKH, OWOJIOTHH, XHMHH,
reorpauu U TEXHOJOTIHH.

Mesicnpeomemnuvie nousmus, CBSI3aHHbIE C M3YyYEHMEM METOJIOB HAyYHOTO IO3HAHUS:
sBJICHHE, HAy4HbIM (Qakr, rumoresa, (Qus3nueckas BeJIWYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
9KCIEPUMEHT, MOJICIIMPOBAHUE, MOJEIIb, U3MEPEHNUE.

Mamemamuxa: perieHre CUCTeMbl ypaBHEHUH, TUHeHHas QyHKIM, Tapabosa, runepbona,
uX rpaduku ¥ CBOMCTBA, TPUTOHOMETPUUYECKHE (PYHKIUH: CUHYC, KOCUHYC, TAHI€HC, KOTAaHI'€HC,
OCHOBHOE€ TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBl M HX IPOEKIMHM HA OCH KOOpPIMHAT,
CJI0)KEHHE BEKTOPOB.

Buonoeusa: mexanuueckoe JBWKEHUE B JKHMBOM mpupone, auddysus, ocMoc, TernaooOMeH
KUBBIX OpPraHW3MOB (BHJIbl TEIUIONEpEIauH, TEIJIOBOE PABHOBECHUE), DIEKTPUUECKUE SIBICHUS B
KUBOU IIPUPOJIE.

Xumus: NUCKPETHOE CTPOECHHE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, XXUAKOCTEH M Ta30B, IEKTPUYECKHUE
CBOMCTBA METAJUIOB, JIEKTPOIUTHYECKAsT JUCCOLUALNS, FaIbBaHUKA.

TI'eozpaghus: B1axXHOCTb BO3/yXa, BETPhl, 0apOMETp, TEPMOMETP.

Texnonoeusa: npeobpa3zoBaHue IBM)KEHUHN C UCIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIMITHUKH, HCIOJIb30BAaHHE 3aKOHAa COXPAaHEHMs MMITyJIbca B TEXHHKE (pakeTa,
BOJAOMET W Jpyrue), JABUTraTelb BHYTPEHHErO CropaHus, NapoBas TypOuHa, OBITOBON
XOJIOIMJIBHUK, KOHIUIIMOHEP, TEXHOJIOTMH MOJyUYEHUsI COBPEMEHHBIX MaTepUaJIOB, B TOM UHUCIIE
HAaHOMATEepHAJIOB, U HAHOTEXHOJIOIMH, dJIEKTPOCTAaTUYECKAs 3allUTa, 3a3EMJICHHUE



AIIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH NOpPUHTEp, DJICKTPOHArpeBaTeNbHBIE MPHOOPHI,
AIIEKTPOOCBETUTENILHBIE IIPHOOPHI, TaTbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoamHaMuka

Tema 3. Maznummnoe nosne. IneKmpomazHumHas UHOYKUUA

[ToctostHHbIE MarHuThl. B3auMoJelcTBHE MOCTOSAHHBIX MArHUTOB. MarnutHoe ToJie.
Bexrop marauTHOM MHAYKIMK. [IprHIMI Cynieprio3uuy MarHUTHBIX 1OJIEH. JIMHUM MarHUTHOM
uHaykuu. KaptrHa nuHui MarHuTHOM MHTYKITUH TIOJISI TIOCTOSTHHBIX MarHUTOB.

MaruutHoe 1oJie MpoBOAHMKA ¢ TOKOM. KapThHa JMHUI MHAYKIUMUA MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IIPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO ITPOBOJHHKA, KATYIIKH C TOKOM.
OmnsiT Dpcrena. BzanmoeiicTBie NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOJIyJIb U HallpaBJICHHUE.

Cuna Jlopennia, e€ MoOayiab | HampaBiieHHe. JIBWKEHHE 3apsOKEHHOW YacTUIBI B
OJIHOPOJHOM MarHuTHoM moJie. Pabota cumsl Jlopenua.

SIBneHue DIIEKTPOMAarHWTHOM HMHAyKIUU. IIOTOK BekTOpa MarHUTHOW WHAYKIIHH.
DNIeKTpOABMKYIIAS CUJIa MHAYKINH. 3aKOH 3JIEKTPOMarHUTHOW MHIyKuu Papanes.

BuxpeBoe snexkrpuueckoe moJie. DNEKTPOABMKYIAS CHJIA WHIAYKIUH B MPOBOJIHUKE,
JBHKYILIEMCSI TIOCTYNATENBHO B OJTHOPOTHOM MarHUTHOM IIOJIE.

[TpaBuno Jlenma.

NuaykTuBHOCTB. fIBIEHNE CAaMOMHAYKIIMU. DJIEKTPOIBIKYIAS CHJIA CAMOWUHTYKIIMH.

DHeprus MarHUTHOTO TOJISl KaTYLIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckre yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHUE: TOCTOSHHBIE MArHUTHI,
AJIEKTPOMArHMTHI, 3JIEKTPOABUTATEIb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTUL], UHIYKIIMOHHA [1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKIJIOHEHHE HIEKTPOHHOTO IyYKa MArHUTHBIM MOJIEM.

JIuHUY MHAYKIMY MarHUTHOTO MOJIS.

B3anmopelicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JeiictBue cuiibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHuE NIEKTPOMATHUTHON UHAYKLIHH.

[IpaBuino Jlenma.

3aBUCUMOCTD 3JIEKTPOABUKYIIEH CUIIbI MHIYKIUU OT CKOPOCTH U3MEHEHUS MarHUTHOIO
MOTOKA.

SIBneHne CaMOMHAYKLIHH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yueHne MarHuTHOTO MOJIsI KATYILKU C TOKOM.

HccnenoBanue AeCTBUSA MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

UccnenoBanue siBIE€HUS 31€KTPOMArHUTHOM MHIYKIIUH.

Pazgen 5. Kosie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u IneKkmpomazcHumHsle Kojiedanus

Konebarenbnast cucrema. CBoOoaHBIE MexaHWdeckne KosebOaHus. [‘apMoHHueckue
konebanus. Ilepuon, wyacrota, amrumutyga u  ¢asza konebanuii. [IpyKUHHBIM MasTHUK.
Matematuyeckuii MasTHUK. Y paBHEHHE TapMOHHYECKUX Konebanuil. [IpeBpaiiienue sHepruu npu
TapMOHUYECKHUX KOJICOaHUSX.

Konebarenpuplit  kOHTYyp. CBOOOJHBIE AIIEKTPOMATHUTHBIC KOJIEOAHHSI B HUICATHHOM
KoJebaTeIbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHUYECKUMU U dJIEKTPOMArHUTHBIMU



kosebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs PHEPrHUH B HJCATHHOM KOJICOATEIHHOM
KOHTYPE.

[IpencraBnenue o 3aTyxaroumx KoieOaHUAX. BIHYXIeHHBIE MEXaHUYECKUE KOJICOaHUsI.
Pe3onanc. Beinyk/1eHHBIE 3JIEKTPOMAarHUTHBIEC KOJICOAHUSI.

[lepemennbiii Tok. CHHYCOMIANbHBINA MEPEMEHHBI TOK. MOIIHOCTh EPEMEHHOIO TOKA.
AMIUIUTY/IHOE U IEHCTBYIOLEE 3HAUEHHUE CHIIbI TOKA U HANPSKEHUSL.

Tpaunchopmarop. IIpomsBonacTBo, mepemada w MOTPEOICHHUE DICKTPUUYCCKOW SHEPTHH.
DKOJIOTUYECKHE PUCKM TIpU TPOU3BOJACTBE 3JeKTpodHepruu. KynpTypa ucnosib30BaHUs
AJIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HMU.

TexHuueckre yCTPOMCTBA M NPAKTUYECKOE INPUMEHEHHE: JIIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOTO TOKA, JIMHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoJjiedaTeabHOM cUcTeMbl (IPYKUHHBIN WJIM MaTeMaTHYeCKHUM
MasITHUK).

HaGnronenue 3aryxarmommx KoaeoaHuil.

HccnenoBanue cBOMCTB BBIHYX/IEHHBIX KOJI€OaHUH.

HaGnronenue pezonanca.

CBOOOTHBIE ANIEKTPOMArHUTHBIE KOJIEOaHUSL.

OcmunorpaMmsl — (3aBUCUMOCTU  CHJIBI  TOKa W HamlpsDKEHUST OT BpPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mpu mocnenoBaTelbHOM COEIUHEHUM PE3UCTOPA, KATYIIKH MHAYKTUBHOCTH U
KOHJIEHCATopa.

Monenb TUHUY IEKTPONepeIayn.

Yuenuueckuii sxcnepumenm, nabopamoprwvie pabomoi

HccnenoBanue 3aBUCHMOCTH MEPHOJA MaNIbIX KOJICOAHU rpy3a Ha HUTH OT JJIMHBI HUTU U
Maccsl Ipysa.

HccnenoBanue IepeMEHHOTO TOKAa B LENM M3  IOCICIOBAaTEIIBHO  COEAMHEHHBIX
KOHJICHCATOPA, KATyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKmpoMazZHUMHbLE 6OJIHbL

MexaHnyeckue BOJIHBI, ycaoBus pacnpocrpaHenus. Ilepuon. CkopocTs pacnpocTpaHeHus
u januHa BousiHblL. llomepeuHble W mpojoibHbIE BOJHBL MHTepdepeHuus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CKOpocCTh 3ByKa. I poMKoCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBL. Y CJIOBMS M3JIydEHHMS DJIEKTPOMArHUTHBIX BOJH. B3aumuas
opueHTaius BeKTopoB E, B, V B anekrpomarHuTHOM BosHe. CBOMCTBA 3J1€KTPOMArHUTHBIX BOJIH:
OTpak€HHe, MpelloMJieHHe, nosspuzauus, audpakuusa, uHTepdepeHuus. CKOpocTh
JIEKTPOMArHUTHBIX BOJIH.

[Ilkana 37€KTPOMarHUTHBIX BOJIH. IIpuMeHeHue 3IeKTpOMarHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[IpuHUMIBI paguocBs3u U TeneBuacHus. Paguonokanms.

DNEKTPOMAarHUTHOE 3arpsiI3HEHNE OKPYXKAIOLIEN Cpebl.

TexHudeckue ycTpoWCTBa M NPAKTHUYECKOE IPUMEHEHUE: MY3BIKAJIbHBIE MHCTPYMEHTHI,
YIABTPa3BYKOBask JUAarHOCTHKA B TEXHUKE M MEIULUHE, pajap, paIuoNpuEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jemoncmpayuu

OO6pa3oBaHue U paclpoCTpaHEHHUE NOMEPEYHBIX U MTPOJOTIBHBIX BOJIH.

Konebuomieecs Teso Kak MCTOYHUK 3BYKA.

HaGnronenue otpaxeHus U MPEOMIICHUS MEXaHUUECKUX BOJIH.

Habnronenue unrepdepeHunu u qudpakiuil MEXaHH4eCKUX BOJH.

3BYKOBOM PE30HAHC.



HaGnronenue cBsA3M TPOMKOCTM 3ByKa M BBICOTHI TOHAa C aMIUIMTYAOH W YacTOTOM
KOJIEOaHUH.

HccnenoBanue  CBOMCTB — 3JIEKTPOMAarHUTHBIX — BOJIH:  OTPAKEHHE, IPEIOMIICHHUE,
noJisipu3anus, 1uppakuus, HHTepepeHLns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonnHeliHoe pacpocTpaHeHUe CBETa B OJTHOPOIHOM cpee.
JIyud cBeta. ToueUHbIN HCTOUYHHK CBETA.

Otpaxxenue cBeTa. 3akOHbBl OTpakeHUs cBera. llocTpoeHue n300paxeHUl B IUIOCKOM
3epKaje.

[Ipenomiienne cBeta. 3aKOHBI TpEJOMJICHHS CBeTa. AOCOJIOTHBIA  IOKa3aTellb
npenomwiieHus. [losHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIl yroy MOJHOTO BHYTPEHHETO
OTpaXKECHHUS.

Hucnepcus ceeta. CroxkHblil cocTaB Oenoro csera. LBer.

Cobuparonue M pacceuBaroniye JIuH3bL. ToHKas JsnH3a. DOKycHOe pacCTosiHME U
ONTHUYECKas cujia TOHKOU JIMH3bIL. [locTpoeHne n3o0pakeHunii B COOMPAIOIINX U PACCEUBAIOLINX
nuH3ax. PopMyIia TOHKOW JIMH3BL. Y BEJIUYECHHE, TaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOM ONITHUKH.

BomnoBas ontuka. WaTepdepennus cBera. KorepeHTHbIE HWCTOYHHMKH. Y CIIOBUSA
HaOJI0/IEeHUS] MAKCUMYMOB 1 MUHUMYMOB B UHTEP()EPEHIIMOHHON KapTUHE OT JBYX CHH(]A3HBIX
KOTE€PEHTHBIX UCTOYHHKOB.

Hudpakuust cBera. Judpakuumonnass pemeérka. YciaoBue HaOMIOJEHUS TJIaBHBIX
MaKCHUMYMOB MpH NaICHUH MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKINOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texnuueckue ycTpoicTBa M TNpaKTUYECKOE IMPUMEHEHHME: O4YKH, Jyna, (QoTroammapart,
MIPOEKIIMOHHBIN anmnapar, MUKPOCKOTI, TEJIECKOTI, BOJIOKOHHASI ONTHKA, TU(PPaKIIMOHHAS PEIIETKA,
TOJISIPOU .

Jlemoncmpayuu

[IpsimonuHelHOE pacpoCTpaHEHUE, OTPAKEHUE U MpeoMieHue cBeTa. ONTUYECKUE
MIPUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue CBONCTB M300pakeHUH B JIMH3AX.

Monenu MUKpOCKOTIa, TEIECKOTIa.

Ha6mronenue nnrepdepeHiiuy crera.

Hab6mronenue nudpakuum cBeta.

Habmronenue nucnepcun cBera.

[Tonyuenue criekTpa ¢ MOMOIIBIO IPU3MBI.

[Tonyuenue ciekTpa ¢ TOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomuol

N3mepenue nokazaTens NpeIoMIICHUS CTEKIIA.

HccnenoBanue cBOiCTB M300pakeHUI B JTMH3aX.

Habnronenue aucnepcun cBera.

Paznen 6. OCHOBBI cCrielaJILHON TEOPHH OTHOCHTEIBHOCTH
I'panunpl MPUMEHMMOCTH KJIACCUYECKOM MexaHuku. [locTymaTel crienuaabHOM TEOPHUH
OTHOCHUTEIIBHOCTH: HMHBAapUaHTHOCTb MOJYJII CKOPOCTM CBE€Ta B BaKyyMe, IIPUHLHII
OTHOCHUTEIIbHOCTH DWHIITEHHA.
OTHOCHUTENBHOCTH OTHOBPEMEHHOCTH. 3aM€EUIEHUE BPEMEHHU U COKPALLEHUE JITTUHBI.
OHeprus U UMIYJbC PEISITUBUCTCKON YaCTHILIBI.
CBs13p Macchl € SHEPruel U UMITYJIbCOM PESITUBUCTCKONM YaCTULIBI. DHEPIHs TOKOSI.



Paszpen 7. KBanToBas pusuka
Tema 1. Dnemenmol K6aHM OGO ONMUKU
®otonbl. Dopmyna [lnanka cBsi3u sHEPTUN (POTOHA C €r0 YACTOTON. DHEPTHUS U UMITYIIC
¢doToHa.
OtkpeiTie u wuccnenoBanue Qoroddpdexra. Ombitet A. I'. CronetoBa. 3aKoHBI

doTorddekra. Ypauenue DiiHmreitHa s porodddekra. «KpacHas rpanumnay porodddexra.
Hasnenue ceera. Onwitel I1. H. JleGenena.

XHUMHUYECKOE IEICTBUE CBETA.

TexHuueckue yCTpoOHCTBA U MPAKTUUYECKOE MPUMEHEHHUE: POTOIEMEHT, (POTOIATUHK,
CoJIHEUHas OaTapesi, CBETOAMO/I.

Jlemoncmpayuu

®oTo3((PexT Ha yCTaHOBKE C IIMHKOBOMU TJIACTUHOM.

HccnenoBanue 3ak0HOB BHEITHETO PoTOIPPeKTa.

Ceeroauo.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmnbiTel Pe3epdopaa nmo paccesnuro o -dactuil. [lmanerapHas
mozens aroma. [loctynatel bopa. M3nyuenue u nornomnieHre (pOTOHOB MpH MEPEXOJie aToMa C
OJIHOTO YPOBHSI DHEPrUM Ha Apyrou. Buel criekTpoB. CrieKTp ypOBHEN S3HEPTUU aTOMa BOJIOPO1A.

BonnHoBsie cBolicTBa yactull. Bosnsl e bpoiina. KopnyckyisipHO-BOJTHOBOW JyaJUu3M.

CrioHTaHHOE U BBIHYXKJCHHOE U3ITyYeHHE.

TexHnueckne yCTpOMCTBA MW IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIA aHAIN3
(ciekTpockom), Ja3ep, KBAaHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mogens onbiTa Pesepdopaa.

Onpenenenre JUIMHBI BOJIHBI Jla3epa.

Ha6nronenne nuHeHvaThIX CIIEKTPOB U3TyICHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomuol

Halnronenue muHEHYaToro crekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBHI, I0Ka3bIBAIOIINE CIOKHOCTh CTPOEHUS sapa. OTKpPITHE PaAMOAKTUBHOCTH.
OmnsiTel Pesepdopna no onpeneneHnto coctaBa paauoakTUBHOrO u3nydyenus. CBoiicTBa anbda-,
Oera-, raMMa-u3aydyeHus. BiusHue paanoakTUBHOCTU HA KUBbIE OPTaHU3MBI.

OTtkphITHE TIPOTOHA M HeWTpoHa. HykimonHas Mozens siipa [ eizenOepra—liBanenko. 3apsia
sapa. MaccoBoe uucio sapa. M3oTonsl.

Anbda-pacniaa. DNEeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacmaz. ['amMMa-uznydenue. 3akoH
PaZOaKTUBHOTO pacraja.

DHeprus CBs3U HYKJIOHOB B sape. SnepHbie cuibl. Jledekt macchl sipa.

SAnepuble peakiuu. JleneHue u CUHTE3 SAEP.

SAnepubiii peaktop. TepmosiaepHbiii cuHTe3. [IpoOIEMBbI M IEPCTIEKTUBHI SACPHOM
SHEPreTUKU. DKOJIOTUUECKHUE aCHEeKThI SIACPHON IHEPrEeTUKH.

DneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA.

MeTo 161 HaONIIOIEHUS ¥ PETUCTPALIMH AIEMEHTAPHBIX YaCTHII.

OyHaaMeHTanbHbIe B3auMoIeiicTBUs. EMUHCTBO (pm3nyeckoil KapTHHBI MUpA.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHME: TO3UMETpP, KaMmepa BuiibcoHa,
SIEPHBIN peakTop, aToMHasi bomba.

Jlemoncmpayuu

Cu€TYMK MOHU3HUPYIOMINX YACTHLL.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomoi

HccnenoBanue TpekoB 4acTull (1o roTOBbIM (poTorpadusm).



Pazgen 8. DjieMeHTHI ACTPOHOMMH M ACTPOPU3UKH

Oranel pa3Butus actpoHomuu. [IpukinanHoe 1 MUpPOBO33pEHUECKOE 3HAUEHUE aCTPOHOMUMU.

Bup 3Bé3nH0T0 Heba. Co3Be3nus, spKue 3BE3/bI, IUIAHETHI, UX BUIUMOE IBUKCHHUE.

ConneuHas cucrema.

Connue. ConneuHast akTUBHOCTb. Mctounuk sHeprun ConHua u 3BE3N. 3BE3ABI, UX
OCHOBHBIE XapaKTePUCTUKH. JlnarpaMmma «CIeKTpaJIbHbIN KJ1acC — CBETUMOCTbY. 3BE3/bI TJIABHOM
[IOCJIEIOBATEIHOCTA.  3aBUCUMOCTh ~ «Macca — CBETHUMOCTb» JJIsi  3BE3  IJIaBHOU
[OCJIeI0BaTeNbHOCTU. BHyTpeHHee crpoeHue 3BE37. CoOBpeMEHHbIE MPEACTABICHUS O
MIPOUCXOXKACHUU U 3BoJitonU CoslHLA U 3BE3/1. DTarbl )KU3HU 3BE3 L.

Mnieunsiii [Tyts — Hamra I'anaktuka. [lonoxxenue u npmxenue Connina B ["anaktuke. Tumsl
rajlakTuk. PajmoranakTuku u kBazapsl. YEpHbIE ABIPHI B sIpax TajJakTHK.

Bcenennas. Pacmupenune Bceenennoil. 3axkon Xa00ma. PaszOeranue ramaktuk. Teopus
Bonbioro B3peiBa. PenukroBoe nsnyyeHue.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepewénnpie npoGieMbl acCTpOHOMUMU.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM I1a30M C MCIHOJB30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIpeJIeNIeHUs MOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noJrymapus u spKue 3BE3/bl.

Habmonenus B Teneckon Jlynsl, miianet, Mieunoro Ilyru.

Oo0o0marouiee NoBTOpeHne

Ponp ¢u3ukM W acTpOHOMHUHM B HIKOHOMHUYECKOH, TEXHOJIOTHYECKOH, CONMATBHON |
ATHYECKOH cepax AeaTeIbHOCTH YeJI0BeKa, POjib U MECTO (PM3UKHU U aCTPOHOMHH B COBPEMEHHOM
HaydHOUW KapTUHE MHpPaA, POJb (U3MUECKOW Teopruu B (POPMUPOBAHUW TPEACTABJICHHH O
(bu3UYecKo KapTHHE MHUpaA, MECTO (PU3UYECKON KapTUHBI MUpa B OOIIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEACTABICHUI O IPUPO/IE.

Me:knpeaMeTHbIe CBS3U

N3yuenne xypca ¢usukm 06azoBoro ypoBHsS B 1l kiacce OCYIIECTBISETCS C YYETOM
COJIep’KaTeNbHBIX MEXIIPEIMETHBIX CBS3€il C KypcamMu MaTeMaTHKH, OWOJOTHH, XUMHH,
reorpauu U TEXHOJOTHUH.

Meosicnpeomemnuvle nousamusi, CBSI3aHHbIE C H3yYECHHEM METOJIOB HAyYHOTO IIO3HAHUS:
SBJICHUE, Hay4dHbIH (akT, rumoTe3a, ¢u3nyeckas BeIUYMHA, 3aKOH, TEOpus, HaOIIOJCHHE,
AKCIEPUMEHT, MOJICTTUPOBAHUE, MOJEIb, H3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKUE (YHKIIMH: CHHYC,
KOCHUHYC, TAHTEHC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M HX
MPOEKIIMM Ha OCH KOOPJIHMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIC AJIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU TI0JI00US TPEYTrOJIbHUKOB, ONPeIeNIeHUE TIOIIAIU TUIOCKUX GUryp u 00bEéMa Tel.

buonocus: snekrpudeckue sBIECHUS B )KUBOU MPUPO/IE, KOJIeOaTeNbHbIE IBUKEHUS B dKUBOU
MIPUPO/Ie, ONITUYECKUE SIBJICHUS B dKUBOU MPHUPOJIE, IEHCTBUE PaIUaIli HA KUBbIE OPraHU3MBbIL.

Xumusa: CTpOEHHE aTOMOB M MOJEKYJ, KpHCTaUIMYecKasi CTPYKTypa TBEPABIX Te,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUTMUECKOM PElIETKH, CIIEKTPAIbHbIN aHATIN3.

l'eoepaghus: MarHUTHBIE TIOJIFOCA 3€MITH, 3aJIeKU MAarHUTHBIX Py, (OTOChEMKA 3eMHOM
MIOBEPXHOCTH, IIPEJICKA3aHUE 3EMIIETPSCEHUH.

Texnonocus: TUHUM DIIEKTPOIIEpENad, TEHEpATOpP IMEPEMEHHOIO TOKa, AJIEKTPOJIBUTATENb,
WHAYKIMOHHAs TIe4b, pajap, pPaJuonpuEéMHHK, TeNeBU30p, aHTeHHa, TenedoH, CBY-meus,
MIPOEKIMOHHBIN anmapar, BOJJOKOHHAas ONTHKA, COJIHEYHasi 6arapes.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIHIEI'O OBPA30OBAHMUA

OcBoenne ydeOHOro mpeamera «®Du3uka» HA YpPOBHE CpemHEro oomero oOpa3oBaHHS
(6a30BBIi  YPOBEHB) JOJDKHO  OOCCIICUUTH  JIOCTMDKCHHE  CICAYIONUX  JIMYHOCTHBIX,
MCTAIIPCAMCETHBIX U IPCAMETHBIX O6pa30BaTeJH>HI>IX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIC PE3yIbTaThl OCBOCHHS y4eOHOro mpeamera «Du3nka» TOHKHBI OTPAXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIMXCSl PYKOBOJICTBOBATHCS C(OPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX OpHUCHTAIWA, TO3UTHBHBIX BHYTPEHHUX
YOKICHHUI, COOTBETCTBYIONIUX TPAJAWIIMOHHBIM I[EHHOCTSM POCCHIMCKOTO  OOIIeCTBa,
paciupeHe >KU3HEHHOTO OIBITa M OIBITA JISATSILHOCTH B IMPOIIECCE Peal3alid OCHOBHBIX
HaIPaBJICHUH BOCTIMTATEIILHON JCSITEIILHOCTH, B TOM YHCIIE B YACTH:

1) rpaKIaHCKOro BOCIIMTAHUS:

COPMHUPOBAHHOCTh TPAKIAHCKOW MO3WUIMK  OOYYaroImerocsi Kak aKTHBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

MPUHATHE TPATUITUOHHBIX OOIICYEIIOBEYSCKUX TYMAHUCTHICCKUX M JIEMOKPATHICCKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIHPHOCTh B HHTEpECaX IPakIaHCKOTO OOIIEeCTRa,
y4acTBOBATh B CAMOYIIPABIICHUHU B 00Pa30BaTEIILHON OpraHU3aIliy;

YMEHHE B3aMMOJICHCTBOBATh C COIMAIHLHBIMH WHCTUTYTaMH B COOTBETCTBHH C WX
(GYHKIUSMU ¥ Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHOU U BOJIOHTEPCKOHU JICATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(hOpMUPOBAHHOCTh POCCHIMCKOM Ipa’kIaHCKOW UIACHTHYHOCTH, MATPUOTHU3MA,

[IEHHOCTHOE OTHOIICHHE K TOCYIapCTBEHHBIM CHMBOJIAM, TOCTH)KCHHUSM POCCHUCKHUX
Y4E€HBIX B 00J1aCTH (DU3UKH U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUSI:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO MOBEICHIS,

CIOCOOHOCTh OIICHUBATh CUTYAIIUIO M IPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSCH Ha
MOpaJIbHO-HPaBCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHCJIE€ B JCATEIBHOCTH YIEHOTO;

0CO3HAHME JIMYHOTO BKJIa/Ia B TIOCTPOCHUE YCTONUMBOTO OYAyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIECHHE K MUPY, BKIIIOYAsl 3CTETHKY HAYYHOTO TBOPYECTBA, MIPHUCYIIETO
¢bu3nveckoil Hayke;

5) Tpy/10BOr0 BOCIIUTAHUS:

MHTEpEC K pa3jIndHbIM cepam npodecCHOHATBLHOMN IeSITeTbHOCTH, B TOM YHCIIC CBSI3aHHBIM
¢ (u3MKOW M TEXHHKOW, YMEHHE COBEpLIaTh OCO3HAHHBIN BBIOOp Oymymieid mnpodeccuu |
peann30BbIBaTH COOCTBEHHBIC JKU3HCHHBIC IIJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHIO M caM00Opa30BaHHUIO B 00JacCTH (PU3MKH Ha
MPOTSHKEHUU BCEH JKU3HU;

6) IKOJIOrHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH SKOJIOTHUECKOH KyIbTYpbl, OCO3HaHHE II00aIbHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

TJTAHUPOBAHKE U OCYIIECTBIEHUE ICHCTBUH B OKpY>KaIOIIel cpejie Ha OCHOBE 3HAHUS IeNel
YCTOWYMBOTO Pa3BUTHUS YETIOBEUECTBA;

pacIiupeHue OmbITa JAEATEIbHOCTH OSKOJOTHYECKOW HAMpPaBICHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUH 110 PU3uKe;

7) HEHHOCTH HAYYHOT' 0 MO3HAHMSI:



Cc(pOPMUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HMUECKON HAYKH;

0CO3HAHME IICHHOCTH HAyYHOU JEATeNbHOCTH, TOTOBHOCTh B MpOIecce M3Y4eHUs (PU3HKH
OCYIIECTBIISITh MPOEKTHYIO U UCCIIEIOBATEIBCKYIO ACATEIbHOCTh HHANBUIYAILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTebHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS
Ba3oBble jornyeckue aeicTBus:

CaMOCTOSTENIEHO (HOPMYIIMPOBATh M aKTyaJIM3UPOBATh MpOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEICIIATH EJH JCSITeILHOCTH, 33]]aBaTh MTApaMETPhl U KPUTSPUN UX JOCTHKCHHS,

BBIABJIATH 3aKOHOMEPHOCTU U IMTPOTHUBOPCUUA B PAaCCMATPHUBACMBIX (1)I/ISI/I‘I€CKI/IX SIBJICHUAX

pa3pabaThIBaTh IJIaH PEUIEHUs MPOOJIEMBbI ¢ YIETOM aHaM3a UMEIOIIUXCS MaTepUaIbHBIX
U1 HEMAaTEpUAIIBHBIX PECYPCOB;

BHOCHUTBH KOPPCKTUBEI B ACATCIIBHOCTb, OLICHUBATL COOTBCTCTBHUE PE3YJIbTATOB LECIIAM,
OLCHUBATb PUCKU HOCJ'IGI[CTBI/IfI JCATCIBbHOCTH,

KOOPJIMHUPOBATH U BBINOJHATH pabOTy B YCIOBHSIX PEaIbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOC MBIIIJICHUEC TP PCIICHUN )KU3HCHHBIX np06neM.

Ba3oBble nccienoBareibcKue TeHCTBHUS:

BJIaICTH HaYLIHOf/’I TepMHHOHOFHeﬁ, KIIFOUEBBIMU TMOHATUAMU U METOAAMU (1)I/IBI/I‘IGCKOI>'I
HAyKU,

BJIaJIETh HaBBIKAMU y4eOHO-UCCIIEIOBATENLCKON M NMPOEKTHON AESITEILHOCTH B 00JacTH
(u3HMKHN, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB PELIeHUs 3a/1a4
(bu3MYECKOTO COJepKaHUS, MPUMEHEHHUIO PA3JIMYHBIX METO/I0B IO3HAHMS,

BIIQJICTh BUAAMH JEATEIHHOCTU IO MOJIYYEHUIO HOBOTO 3HAHMSI, €ro WHTEpIIpPEeTalllu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMUHBIX Y4EOHBIX CUTYaLUAX, B TOM YHCIIE IPU CO3/IaHUU
Y4€OHBIX MPOEKTOB B 001aCTH (U3HKH;

BBISIBIISITh TIPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyalM3UPOBaTh 3a/lady, BBIIBUTaTh
TUNoTe3y € peleHus, HaX0IUTh apryMEHTHI Ui J0Ka3aTelIbCTBAa CBOMX yTBEP)KICHUH, 3a7aBaTh
napaMeTpsl U KPUTEPUU PELICHHUS;

aHAJIM3UPOBATH MOIYUYECHHBIE B XOJIE PELICHUS 3a/1a4l PE3YIbTaThl, KpUTHUECKU OIICHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIOBUSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHbBIE 33]]a4l B 00pa30BaTEIbLHOM 1EATEIbHOCTH, B TOM
qyCclie TP U3YYEeHUU (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OILICHUBATh TPHUOOPETEHHBI OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IACTh KUIHEACITEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIC HJIeH, TIpeyIaraTh OPUTMHATIbHbBIE TIOIXObI U PEIICHHS;

CTaBUTH MPOOIEMBI U 33J1a4uH, IOMYCKAIOI1E albTEPHATUBHBIC PEIICHHSL.

Pa6ora c undpopmanmeii:

BIIAJIETh HABBIKAMU TMOJydyeHHUs WH(opMauu GU3NMYECKOTO COACPIKAHHS U3 MCTOUHHUKOB
pa3HbIX THIIOB, CAaMOCTOSITENIFHO OCYIIECTBISATh TIOWCK, aHalu3, CHCTEMaTH3allui0 |
WHTEPIPETANIO HHPOPMAIH PA3THYHBIX BUJIOB U (POPM MpeACTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTh MH(POPMAIIHH;

WCIOJIb30BaTh CpeACcTBa HWH(MOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTUHA B
pElIeHUH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTraHM3AlMOHHBIX 3a7ad C COOIIOJCHHEM
TpeOOBaHUI IPTOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeHus, MPaBOBhIX U
ATHYECKUX HOPM, HOPM MH(DOPMAIIMOHHON OE30MaCHOCTH;



CO3/1aBaTh TEKCThl (DU3MYECKOTO COJEp)KaHUS B pa3IuuHbBIX (opmarax ¢ yué€Tom
Ha3zHavYeHUs HHPOPMAIMH 1 1IETICBON ayTUTOPHH, BEIOWPAs ONTUMANIbHYIO ()OPMY ITPEICTABICHHS
Y BU3yaJIu3aluHu.

KoMMmyHuKkaTHBHBIEe yHHBepcaibHbIe yueOHbIe NelicTBUSA:

OCYIIECTBIISATH OOIIEHHE HA YpOoKaX (PU3UKU U BO BHE-YPOUHOMU JECATEIBHOCTH;

pacrno3HaBaTh NPEANOCHUIKY KOH(IMKTHBIX CUTYallUi U CMSAr4aTh KOH(QIUKTHL;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUYKY 3PEHMS C HUCIIOJIB30BAHUEM S3BIKOBBIX
CPEICTB;

[IOHUMAaTh U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW U UHIUBUyalbHOU pabOTHI;

BBIOMpATh TEMATHKY M METOABI COBMECTHBIX NIEHCTBHH C y4€TOM OOLIMX HHTEPECOB H
BO3MOKHOCTEN Ka)KJIOTO WICHA KOJUUIEKTUBA;

IIPUHUAMATh [EJIM COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBaTH M KOOPAMHHPOBATH
JNEUCTBHS 10 €€ JOCTHKEHHIO: COCTABIIATH IUIaH JEHCTBUM, PACIPEAEIISTh POJIM C Y4ETOM MHEHUI
Y4aCTHUKOB, 00CYXKIaTh pe3ylbTaThl COBMECTHOI paboThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M KaXJOr0 y4aCTHMKA KOMaH[bl B OOIIUN pe3ylbTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

MpeJIaraTb HOBBIE ITPOEKTHI, OLICHUBATh UJIECH C MO3WLMU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYHIECTBJIATh ITO3UTHUBHOE CTPATETMYECKOE IIOBEICHWE B pPa3IMYHBIX CHUTYalHsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaKE€HUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIC YHUBEpCAJIbHbIEC YUeOHBbIE AeliCTBUA
Camoopranuszanms:
CaMOCTOSITENIBHO OCYILECTBISATh IMO3HABATENbHYIO NEATEIBHOCTh B 00JAaCTH (GU3UKH U
aCTPOHOMUH, BBISIBJISTH MIPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAaH PEUICHUS Pacu€THBIX M Ka4eCTBEHHBIX 3aj]ad, IUIaH
BBITIOJIHEHUSI TPAKTHUUYECKOM paboThl € y4€TOM HMEIOIIUXCS PECcypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHHIH;
JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
paciupsATh paMKH yueOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MIPEINOYTECHUI;
JieNiaTh OCO3HAHHBIN BBHIOOP, apryMEHTUPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;
OIICHUBATh MPUOOPETEHHBIN OTIBIT;
CrocoOCcTBOBATH (DOPMUPOBAHUIO U TPOSBICHHUIO SPYAULIMH B 00J1aCTH (PU3UKH, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, IMOIMOHAJIbHBIH HHTEJJIEKT:
JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTHUBBI B JIEATEIbHOCThH, OICHUBATh
COOTBETCTBUE PE3YJbTATOB IIEIISIM;
BIIJIETh HABBIKAMU MO3HABATEIHHOU peIeKcuu KaKk OCO3HAHUSI COBEPIIAEMBIX JCHCTBUN
Y MBICTUTEINIbHBIX IIPOLIECCOB, UX PE3yJIbTaTOB U OCHOBAHMIA;
WCIO0JIb30BaTh MPUEMBI peIeKCUH ISl OLIEHKU CUTYAIlHH, BHIOOpa BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHHXKEHUIO;
MPUHUMATh MOTUBBI U apTyMEHTBI JPYIUX [IPU aHAIU3€ PE3YJIbTATOB JAESATENbHOCTH;
MIPUHUMATh ce0sl, MTOHUMAasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
MpU3HABaTh CBOE MPaBO U MPABO JPYTUX HA OMIMOKH.
B mporiecce noctrkeHUs TMYHOCTHBIX PE3YIbTATOB OCBOSHHSI POTPAMMBI MO (DPU3HKE TS
YPOBHSI CpeHEro 00IIero o0pa3oBaHus y OOy4YaIOUIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUIEKT, Mpenoaramiuil chopMUPOBAHHOCTS:



CaMOCO3HaHUs, BKIIIOUAIONIET0 CHOCOOHOCTh MMOHUMATh CBOE SMOIMOHAIBHOE COCTOSHHUE,
BUJICTh HANPaBJICHUS Pa3BUTHs COOCTBEHHOM SMOLIMOHAIBHOM c(hepbl, OBITh YBEPEHHBIM B cebe;

CaMOPEryIUPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, yMEHHE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBeJICHHE, CIOCOOHOCTh aJallTUPOBATHCS K SMOIIMOHAILHBIM H3MEHEHUSIM H MTPOSIBIISTD
rHOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALlMM, BKJIIOYAIOMICH CTpPEMJICHHWE K JOCTH)KCHHIO LIEIH H YCIIEXY,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATH UCXO/S U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHMMAaTh SMOLMOHAIBHOE COCTOSIHAE JAPYTHX,
YUUTBIBATH €TO MPH OCYIIECTBICHUH OOIIECHUS, CIOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHUIO;

COLIMAIBHBIX HABBIKOB, BKIIFOYAIOIIUX CHOCOOHOCTh BBICTPAWBATh OTHOIICHUS C JPYTHMH
JOAbMU, 3200 THTHCS, IPOSBIISATH HHTEPEC U Pa3pelIaTh KOH(DIUKTHI.

NPEAMETHBIE PE3YJIBTATDBI

K xoniy obyuenus B 10 kiacce rnpeaMeTHble pe3yabTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTh y OOyUAIOUINXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMepax poyib U MecTo (PU3UKU B (OPMUPOBAHMU COBPEMEHHOM
Hay4YHOW KAapTHHBI MHUDPA, B Pa3BUTHM COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B NMPAKTHYECKOU
eATEIILHOCTH JIFOJIEH;

YYUTHIBaTh TPAHUIBI TPUMEHEHUS HW3YYCHHBIX (U3MUECKUX MOJENel: MaTepuaibHas
TOYKa, MHEepUUalbHasl CUCTeMa OTCYETa, aOCOJIIOTHO TBEPAOE TeNo, MACATbHBIM ra3, MOJENIu
CTPOCHHMS Ta30B, KUJIKOCTEH W TBEPIBIX TEJ, TOUCUHBIN AIICKTPUUECKHUH 3apsi NP pelieHUn
¢buznueckux 3aaad;

pacro3HaBaTh (U3UYECKUE SIBICHUS (MPOIECChI) U OOBSICHATH WX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KMHETHUYECKON TEOpHH CTPOCHHS BEIIECTBA U 3JIEKTPOJMHAMUKH:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BIKEHUE, CBOOOJHOE TMajeHue Tell,
JBUKEHHE [0 OKPYKHOCTHU, MHEPLUS, B3auMoieiicTBre Tell, 1uddy3us, 6poyHOBCKOE ABHKEHUE,
CTPOEHHE KUIKOCTEH U TBEPHABIX TeJ, U3MEHEHUE 00bEMA Tel MPH HArpeBaHUH (OXJIAKICHHH),
TEIUIOBOE paBHOBECHE, HCIApeHHe, KOHJCHCAllMs, IUIaBJICHHE, KpUCTaUIM3alus, KHUIICHHE,
BJIQYKHOCTh BO3/yXa, MOBBILLICHUE IaBJICHNUS T'a3a MPU €ro HarpeBaHUM B 3aKPHITOM COCY/IE, CBSI3b
MEeXAy MapaMeTpaMU COCTOSIHUSI ra3a B H30IpoIeccax, SJEKTpHU3alUs TeJ, B3auMOJICHCTBUE
3apsoB;

OTHCHIBaTh MEXAHUYECKOE IBW)KEHUE, HCHOJB3YS (PU3MYecKHe BEIUYMHBI: KOOPAWHATA,
MyTh, MEpEeMEIleHre, CKOPOCTh, YCKOPEHHE, Macca Teljla, CUila, UMITYJIbC Tela, KUHeTHYecKas
SHEprus, IMOTEHLMAJIbHAs SHEPrusi, MexaHudeckas paboTa, MexaHWYeckass MOIIHOCTh; IpHU
OTHCAHUU MPABUIILHO TPAKTOBATH (PU3UUYECKUIN CMBICI UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAYCHUS
U eMHUIIBI, HAXOIUTH (POPMYIbI, CBA3BIBAIONINE MAHHYIO (DU3HUECKYIO0 BEIHUYMHY C JPYTHUMH
BEITUYMHAMU;

OTHCHIBATh HW3YYEHHBbIC TEIJIOBbIE CBOWCTBA TEJ M TEIUJIOBBIC SIBICHUS, HCHOJIb3YS
¢dbuznuecKkue BENUYMHBI: [aBJICHHE Trasza, TeMIeparypa, CpelIHsis KHUHEeTH4YecKas SHeprus
Xa0THYECKOTO JIBIDKEHHUSI MOJIEKYJN, CPEIHEKBaJIpaTUyHasi CKOPOCTh MOJEKYIN, KOJHMYECTBO
TEIUIOThI, BHYTPEHHSSI dHEPrusi, padoTa rasza, K03()pPUIMEHT MOJIE3HOro ACHCTBHS TEIIOBOTO
JIBUTATENS; IPU OMUCAHUH MPABUIIBHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIOIb3YEMbIX BETUYHH,
UX 0003HAueHUsS W EIWHUIBI, HAXOIAUTh (OPMYINBI, CBS3BIBAIOIINE JNAaHHYIO (PUIUUYECKYIO
BEJINYMHY C JPYTUMHU BETUYMHAM;

ONMCBIBATh M3YyYEHHBIE 3JIEKTPUUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUYECKHUE SIBICHUS
(poriecchl), UCTONB3YS (PU3NYECKUE BEIMUMHBI: DIEKTPUUYECKUI 3apsijl, AIIEKTPUUYECKOe MOJIe,
HanpsHKEHHOCTh  TOJIA, NOTEHIMal, Pa3HOCTh MOTEHIHMAJIOB; MPU OMNHUCAHUM IPABUIBHO
TPakTOBaTh (U3UYECKUN CMBICT HUCIHOIB3YEMbIX BEJIUYUH, MX O0O0O3HAUEHUS W EIUHHIIBI;
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PHU3UYECKYIO BEIMUUHY C IPYTUMH BETMYHHAMH,

aHAIM3UPOBATh (U3UYECKUE TPOIECCHl W SBICHHSI, UCIOJB3Yys (DU3MUECKHe 3aKOHBI U
MPUHIMIEL: 3aK0H BcemupHoro TsroteHus, |, Il u Il 3akonsl HploToHA, 3aKOH coOXpaHEHUS



MEXaHUYECKOM 3HEPruu, 3aKOH COXPAHEHUS! UMILYJIbCA, IPUHLMII CYNEPHO3ULMH CUJI, TPUHIIMII
paBHONpPABUs MHEPLHUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KUHETHUECKYIO TEOPUIO CTPOEHUS
BEILIECTBA, IAa30BbI€ 3aKOHBI, CBSI3b CPEAHEM KMHETUYECKOM BSHEPruu TEIUIOBOTO JBHKEHUS
MOJIEKYJ ¢ a0COJNIOTHOM TeMIepaTypoi, MEepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH COXpaHEHUs
ANEKTPUUECKOTO 3apsiaa, 3akoH KynoHa, Ipyu 3TOM pa3iIudarh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA,
€ro MaTeMaTUYECKOE BhIPAKEHUE U YCIIOBUSA (TpaHUIIbl, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHIIMIIEI ICHCTBHS MaIlIMH, TIPUOOPOB ¥ TEXHUYECKHUX YCTPOICTB;
pasnuyath ycJaoBUsS UX O€30MaCHOTO UCIOIb30BAaHUS B IOBCETHEBHOM KU3HU;

BBIIIOJIHATh 3KCIEPUMEHTHI 10 MCCIEN0BAaHUIO (PU3MUYECKUX SBJIEHUH M IPOIECCOB C
UCIOJIb30BAHMEM  MpPSIMBIX U KOCBEHHBIX M3MEpPEHMH, Inpu 3ITOM  (OpMyaupoBaTh
npobieMy/3agady U THIOTE3Y y4eOHOTO 3KCIIEPUMEHTa, COOUPATh YCTAaHOBKY U3 MPEIOKEHHOTO
000pyI0BaHuUs, TPOBOJAUTH OTBIT U POPMYIHPOBATH BHIBO/IBI;

OCYILIECTBIISITh MpSMblEe U KOCBEHHBIE H3MEpPEHMs (U3MUECKUX BEJIWYHMH, HPU STOM
BBIOMpATh ONTUMAJbHBIA CHOCOO M3MEPEHHS U MCMOJIb30BaTh HM3BECTHBIE METO/bI OLIEHKU
ITOTPEITHOCTEN U3MEPEHNH;

HCCIIEI0BATh 3aBUCUMOCTH MEX Ay (PU3MUEeCKUMH BETMYUHAMU C UCTIOIb30BAaHUEM MPSMBIX
U3MEpEHUH, MpU ATOM KOHCTPYHPOBATH YCTAaHOBKY, (UKCHUPOBATh PE3YJIbTATHI IOTY4EHHOMN
3aBUCUMOCTHU (U3NYECKUX BETMUMH B BUJIE TaONIUI] U IpaUKOB, JeJIaTh BBIBOJIBI IO pe3yabTaTaM
UCCIIEIOBAHUS;

coOmogare mpaBuia 0€30MacHOrO TpyAa IpU HPOBEAECHUM MCCIEJOBAHMN B paMKax
y4eOHOr0 DKCIIEPHUMEHTa, Y4eOHO-MCCIEJOBATENIbCKOM M HPOEKTHOM  JIEATEIBHOCTH €
HCIO0JIb30BAHNEM U3MEPHUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000pYIOBaHMS;

pemath pacy€THble 3aJayd C SBHO 3aJaHHOM (U3MYECKOH MOJENbIO, HUCHOJb3Ys
(bu3nyeckne 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIN3a YCIOBHS 3a7aul BbIOMpaTh (PU3NYECKYIO
MOJIeNb, BBIAEIATh (PU3MUECKHE BEIUYMHBI U (OPMYNbI, HEOOXOoIuMbIE Ui €€ pelleHus,
IIPOBOJIUTH PacU€Thl U OLIEHUBATh PEAIbHOCTD MOJYYEHHOTO 3HaYeHUs (PU3NUECKOI BETHMUUHBI;

pelaTh KaueCTBEHHbIE 3aJaud: BBICTPAWBATh JIOTUYECKH HEMPOTUBOPEUMBYIO LEMOUYKY
paccyKJeHUHI ¢ ONIOPOi Ha N3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBJICHUS;

HCIOJIb30BATh IPH PELIEHUN Y4EOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOT MU
IUIL TIOUCKA, CTPYKTYPUPOBAHMs, WHTEpPIpPETallMd U MPEICTaBICHUS Y4eOHOH M HaydHO-
HOMYJSPHON MHPOPMALMH, ITOJTYIEHHON U3 pa3InYHbIX HCTOYHUKOB, KPUTHUECKU aHAJIN3UPOBATh
[0JIy4aeMyro MH()OpMALIUIO;

IIPUBOJNUTH MPUMEPHI BKJIA/A POCCUHCKUX U 3apyOCKHBIX Y4EHBIX-(U3UKOB B pa3BUTHE
HayKd, 0OBSICHEHHUE ITPOLIECCOB OKPYXKAIOLIET0 MHUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOT i,

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3MKE B IOBCEAHEBHOM XKU3HU 11l 0OecTIeyeHUs
0€3011aCHOCTH MpHU O0palleHUH ¢ MPUOOPaMU U TEXHUUECKUMH YCTPOHCTBAMH, Ul COXPAHEHUS
3JI0pOBbsI U COOJIIOZICHNSI HOPM KOJIOTHYECKOTO MOBEACHUS B OKPYKAIOIIEH cpee;

paloTath B IpyIle C BBINOJHEHUEM Pa3IMYHbIX COLMAIBHBIX POJIeH, IJIAHUPOBATh PabOTy
IpYIIBbl, pPalMOHAIBHO paclnpenieniaTh O00S3aHHOCTM U IJIAHUPOBaTh JAEATENBHOCTh B
HECTAaHJAPTHBIX CUTYyallUsAX, aJCKBaTHO OLEHMBATh BKJAJ KaXKJIOTO W3 YYaCTHUKOB TPYIIbI B
peleHre paccMaTpUBaeMOil MPOOJIEMBI.

K xoHiy o6yuenust B 11 kJiacce npenMeTHble pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpakaTb c(HOPMUPOBAHHOCTDH Y OOyUAIOIUXCS YMEHUH:

JIEMOHCTPUPOBATh HAa MpUMEpPax posib U MecTo (PU3UKU B (POPMUPOBAHHM COBPEMEHHOU
HAay4yHOUM KapTUHBI MUDPA, B Pa3BUTHUHM COBPEMEHHOW TEXHUKHM U TEXHOJIOTUH, B MPAKTU4ECKON
NeATeIbHOCTH JIF0JIeH, IETTOCTHOCTh U €IMHCTBO (PM3UUECKOM KapTHUHBI MUPA;

YUUTBIBATh TPAHUIBI HPUMEHEHHUS M3YYEHHBIX (HU3UUYECKUX MOJeNell: TOuYeqHbIN
AIEKTPUYECKUN 3apsi]l, Tyd CBETA, TOUEUHBIH HCTOYHHK CBETA, AJIEPHAs MOJIENb ATOMA, HYKJIIOHHAs
MO/IeJIb AaTOMHOTO Si[pa MPH peleHnH (PU3NYecKux 3a1ay;

pacrio3HaBaTh (pusnueckue sBICHHUS (TMPOLEcCh) U OOBICHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKN U KBAaHTOBOHM (DM3UKU: AIIEKTpUYECKas MPOBOAUMOCTb, TEIIOBOE, CBETOBOE,



XMMHYECKOE, MAarHUTHOE JICHCTBUS TOKA, B3aWMOJCWCTBHE MAarHUTOB, JJICKTPOMArHUTHAs
WHIYKIWS, ACWCTBME MAarHUTHOTO TOJS Ha TPOBOJHHUK C TOKOM M JBWKYIIHHACS 3aps,
AJIEKTPOMATrHUTHBIC KOJICOAHWMS M BOJIHBI, MPSMOJIMHEHHOE PACIIPOCTPAHCHHUE CBETA, OTPAKECHHE,
npenomiieHue, uHTepdepeHiusa, audpakmus W TOJMSpHU3als CBeTa, IUCIEPCUS CBETa,
doToanekrpudeckuit 3pdekt (poTorddeKT), CBeTOBOE NaBJICHNE, BOSHUKHOBEHHE JIMHEHYATOTO
CIICKTpa aToMa BOJOPOJIa, €CTECTBEHHAs! M HCKYCCTBEHHAS PATMOAKTHBHOCTE;

OTIMCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (DIEKTPHUYECKHUE, MATHUTHBIC, ONTHYCCKHE,
AIEKTPUIECKYIO MTPOBOTUMOCTD PA3JIMYHBIX CPEll) M AIICKTPOMATHUTHBIC SIBJICHUS (IIPOIIECCHI),
UCTIOJIB3YS (U3MYECKHUE BEIUYHMHBI: DJIICKTPUYCCKHHA 3apsjl, CHJIA TOKa, JJICKTPUUYECKOE
HaIpsDKEHUE, DIISKTPUIECKOE COTIPOTHBIICHUE, PA3HOCTh MOTECHITMAIOB, AJICKTPOIBIDKYIIAS CUIIA,
paboTa TOKa, WHIAYKIHS MarHUTHOTO IOJIsA, cwia Awmmepa, cwia JlopeHia, WHIYKTUBHOCTH
KATYIIKH, JHEPTUs DJIEKTPUYECKOT0 W MAarHUTHOTO TIOJIeH, MEepHoJ M YacToTa KoJeOaHWi B
KOJIeOaTeIbHOM KOHTYpE, 3aps U CHJIa TOKa B MPOIECCe FapMOHUYECKHX AICKTPOMArHUTHBIX
KoJjeOaHuii, (OKyCHOE paCcCTOSHUE W ONTHUYECKas CWJIA JIMH3BI, NMPU OIMUCAHWH IPABUILHO
TPakTOBaTh (U3MUECKUN CMBICI HCIOJL3YeMBIX BEIUYHH, WX OOO3HAYCHUS W CIUHUIIBI,
YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PHU3UUYECKYIO BETMUUHY C IPYTHMH BEIIMYUHAMH,

OTIMCHIBATh WM3yYCHHBIC KBAHTOBBIC SIBIICHUS M TIPOIECCHI, HCIOIB3ySd (DHU3HUecKue
BEJIUMYHMHBI: CKOPOCTHh 3JICKTPOMArHWTHBIX BOJIH, JJTMHA BOJIHBI M YacTOTa CBETa, JHEPTHUS U
UMITya6C  (OTOHA, TIEPHOJ TOJIypacmlajaa, dHEPTUs CBS3M aTOMHBIX sIep, NPH OINHUCAHUHU
MPABWJIBHO TPAKTOBaTh (DU3MYECKHHA CMBICT HCIOJIB3YEMBIX BEIUYHH, MX OOO3HAUCHUS U
SJIMHUIIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PH3UYECKYI0 BEIWYHHY C JIPYTHMH
BEJTMYMHAMH, BBIYUCIIATH 3HAUCHUE (PU3NICCKON BEITUIHHEI;

aQHAJIM3UPOBATh (U3MUYECKUE TPOIECCHl W SBJICHHS, HCIOJB3Yysd (DU3MYECKHE 3aKOHBI U
OpUHOUNBL:  3akoH Owma, 3aKOHBI IOCJENOBATEIbHOTO U MapajuIeIbHOTO  COETUHEHUS
MPOBOJHUKOB, 3akoH JDkoyns—JIeHna, 3akoH AJIEKTPOMAarHUTHOM  MHAYKIMU, 3aKOH
MPSIMOJIMHEHHOTO PACIIPOCTPAHEHUSI CBETA, 3aKOHBI OTPa)XCHHsI CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHue DiHITeHA 11 hoToddPexTa, 3aKOH COXpaHEHHUS YJHEPTUH, 3aKOH COXPAHCHHS
UMITYJIbCa, 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3apsjia, 3aKOH COXPAHEHHS MAacCOBOTO 4HMCIA,
nocTtynatel bopa, 3akOH paJMOaKTUBHOTO paclaja, Mpd OTOM pa3inyaTh CJIOBECHYIO
(GOpMyIUPOBKY 3aKOHAa, €r0 MaTeMaTH4eCKOe BBbIpaXKEHHE M YCIOBUs (TpaHMIIbI, 0O0JIACTH)
MIPUMEHUMOCTH;

OTIPE/IeNIATh HaIpaBJIEHWE BEKTOpa MHIYKIIMM MArHUTHOTO TOJS MPOBOJHUKA C TOKOM,
cuibl Amnepa u cwibl Jlopenna;

CTPOUTH U OMHUCHIBATh U300pa)KEHUE, CO3/1aBaeMO€ IIOCKUM 3€PKaloM, TOHKOW JIMH3O0M;
BBITIOJIHATH IKCIIEPUMEHTHI 110 MCCIIEI0BAHUIO (DU3UUECKUX SIBJICHHUM U MPOLECCOB C
UCIOJIb30BAHMEM  TPSIMBIX U KOCBEHHBIX H3MEpEHUH: Tpu 3ITOM  (HOpMyIUpOBaThH
npoOieMy/3agady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEATI0KEHHOTO

00opynoBaHuUs, TPOBOAUTH OTBIT U (POPMYIUPOBATH BHIBOIL;

OCYILIECTBIISITh NPSIMbIE M KOCBEHHBIE H3MEpEHHS (PU3NYECKUX BEIUYMUH, MPU ITOM
BBIOMpATh ONTHUMAJbHBIA CHOCOO HM3MEPEHHUS U HUCIOJIb30BATh H3BECTHBIE METOJbl OIICHKHU
MOTPEITHOCTEN U3MEPECHU;

HCCIIEI0BATh 3aBUCUMOCTH (PU3UYECKUX BETUYHMH C UCIOJBb30BAHUEM MPSIMBIX NU3MEPEHUIA:
MpU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHpPOBATH pe3yabTaThl MOJYYEHHOW 3aBUCHMOCTH
¢buznuecKkux BENWYMH B BUAE TaOmui U TpaduKOB, [eNaTh BBIBOJABI IO pe3ylIbTaTaM
WCCIIeIOBAHUS;

cobOnronate mpaBuia Oe30macHOro Tpylda NpHU TMPOBEAECHUU HCCIEIOBAaHWM B paMKax
y4eOHOro JKCIEepUMEHTa, YueOHO-HCCIEeNOBATEIbCKOW M MPOEKTHOW AESITeNbHOCTH C
MCIOJIb30BaHNEM U3MEPHUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBAHHUS;

pemiatb pacu€THble 3aJayd C SBHO 3aJaHHON (DU3MYECKONH MOJAENBbI0, HUCHOIB3Ys
(du3znyueckre 3aKOHBI U IPUHITUITBI, HA OCHOBE aHAlIM3a yCIOBHS 3a/1a4d BEIOUPATh (DPU3HMUECKYIO



MOJIeNb, BBIICTATH (PU3MUYECKHE BENUYMHBI U (OPMYNbI, HEOOXOIuUMBbIE i €€ pelieHus,
IIpOBOAUTD paC‘-IéTBI 1 OCHUBATDH PCAJIbHOCTD IMOJIYUCHHOT'O 3HAYCHUA (1)I/I3I/ILI€CKOI>'I BCIINYUHBI,

peuiath KAa4YCCTBCHHBIC 3aJavu: BBICTPAHWBATH JIOTUYCCKU HCIPOTHBOPCUYMBYIO ICIIOYKY
paccyXJIeHHH C OTIOPOi Ha M3Y4CHHBIC 3aKOHbI, 3aKOHOMEPHOCTH M (DU3UUCCKHE SIBIICHHS

HCII0JIb30BATh IPpH PCHICHUHA y‘-Ie6HLIX 3ala4 COBPCMCHHLIC I/IH(l)OpMaL[I/IOHHBIe TCXHOJIOTUHU
JUId TIOUCKA, CTPYKTYpHUpPOBaHHWS, WHTEPIpETallMd U MpPEACTaBiICHUs Y4eOHOW U HaydHO-
HOHy.]'I?IpHOﬁ I/IH(bOpMaIII/H/I, HOHy‘{CHHOﬁ N3 PA3JIMYHBIX UICTOYHUKOB, KPUTUYCCKU aHAJIM3UPOBATDH
MoJIy4aeMyro HH(pOpMaLHUIO;

OOBSACHATH NIPUHLIMIIBI IEHCTBUS MAIlIUH, TPUOOPOB U TEXHUUECKUX YCTPOWUCTB, pa3inyaTh
yCIIOBUS MX 0€30MaCHOTO MCIIOIb30BaHMS B TIOBCEJHEBHOW JKU3HH;

MIPUBOJIUTH HPUMEpPHI BKJIAAAa POCCUHUCKHUX M 3apyOekHBbIX YUEHBIX-(U3UKOB B pa3BUTHE
HAYKH, B 00BSCHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTUE TEXHUKH U TEXHOJIOTH;

HCIIOJIb30BATh TCOPETHUICCKHUE 3HAHUA T10 (1)I/I3I/IK€ B HOBCGI[HGBHOﬁ JKU3HU TJIA oOecrieueHus
0e30MacHOCTH MPH OOpaIeHNH ¢ TPHOOpaAMU U TEXHHYECKUMHU YCTPOMCTBAMH, ISl COXPAHCHHS
3JI0pPOBBS M COOIOZICHHSI HOPM 9KOJIOTHUECKOTO OBE/ICHNUS B OKpYXKaIoIIei cpeze;

paboTaTh B IPYIIE C BHINOJIHEHUEM Pa3IMYHBIX COLIMATBHBIX POJIEH, IUIIAaHUPOBATh padoTy
rpynmnsl, paloydoOHaJIbHO  PACHpCACIIATh 00sI3aHHOCTH U IJIaHUPOBATh ACATCIIBHOCTL B
HCCTAHJAPTHBIX CUTyalUAX, aJ€KBATHO OLCHHBATh BKJIAJ KaXAOTO M3 YYACTHHUKOB I'PYIIIBI B
pelIeHne paccMaTpUBaeMOil POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHue pa3ie/ioB U TeM KosnuecTBo yacos
n/m | mporpaMmsl Bcero | Konrpoann | IlpakTuueck JJICKTPOHHEIC (LU PPOBLIC)
ble paGoTHl | He paboThI o0pa3oBaTejibHbIE pecypchl

Paznen 1. DPUSUKA U METOAbI HAYYHOI'O ITIO3SHAHUA
1.1 dwusurKa ¥ METO bl HAYIHOTO TIO3HAHUS 2 bubmmoreka IOK https://m.edsoo.ru/7f41bf72

Uroro no pazneny 2

Paznen 2. MEXAHUKA
2.1 Kunemarunka 5 bubmuoreka [TOK https://m.edsoo.ru/7f41bf72
2.2 JluHamuka 7 bubmuoreka [TOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHEHUS B MEXaHUKE 6 1 1 bubmuoreka [TOK https://m.edsoo.ru/7f41bf72

Hroro mo paznery 18

Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJICKYJISIPHO-KHHETHYECKOM TCOPHH 9 1 bubmuoreka ITOK https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOTHHAMHUKH 10 1 bubmmoreka IOK https://m.edsoo.ru/7f41bf72
3.3 ﬁerﬁ:;g;:’le COCTOAHMS BetlecTsa. Pasonkie 5 bubnuoreka ITOK https://m.edsoo.ru/7f41bf72

Hroro mo pazueny 24

Pasznen 4. JIEKTPOAUHAMUKA
4.1 DeKTpocTaTHKa 10 1 bubaunorexa [IOK https://m.edsoo.ru/7f41bf72
4.2 Ea‘;;ﬁ’lf:gfngﬁp“%c“““ Tok. Toit B 12 1 2 Bubmiorexa [OK https:/m.edso0.ru/7f41bf72

Utoro no pazneny 22

PeszepBHoe Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 68 3 5

I[TPOTPAMME
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11 KJIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHue pa3ie/ioB U TeM IlpakTuyec | DJeKTPOoHHbIE (1M(POBLIE)
KonTtpoJbHbie
n/m | MporpamMmbl Bcero KHe o0pa3oBaTejibHbIE pecypchl
padoTsI
padoThbI
Pa3znea 1. JIEKTPOAUHAMMUKA
M .
1.1 arHHTHOE N1071€. IEKTPOMArHHTHAS 11 1 3 bubmmoreka IIOK https://m.edsoo.ru/7f41¢c97c
WHTYKITAS
Hroro no pazgeny 11
Pa3nea 2. KOJIEBAHUSI U BOJIHBI
M
2.1 CXAHHICCKHE H HCKIPOMATHITHBIC 9 1 Bubnuoreka I{OK https://m.edsoo.ru/7f41c97c
KoJIeOaHus
2.2 | MexaHMUYECKHUE U 3JICKTPOMArHUTHBIC BOJTHBI 5 1 bubmuoreka I1OK https://m.edsoo.ru/7f41c97c
2.3 | Onrmka 10 3 bubmmoreka IIOK https://m.edsoo.ru/7f41c97c
Hroro mo pazmeny 24

Pasgen 3. OCHOBBI CIIEITUAJIBHOM TEOPUU OTHOCHUTEJIbBHOCTHU

OCHOBBI ClICIIMATILHOM TEOPUU

3.1 O THOCHTE L HOCTH 4 1 bubmorexa LIOK https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 | DneMeHTBI KBAHTOBOM ONTHKHU 6 bu6nuoreka ITOK https://m.edsoo.ru/7f41c97c
4.2 | CtpoeHue atoma 4 bubaunoreka IIOK https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE S71pO 5 bubmmoreka IIOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUWU U ACTPO®U3UKU

51 ‘ DJEeMEeHTBI aCTPOHOMHU M aCTPOPH3UKH 7 1 ‘ bubmuorexa L{OK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pa3nesn 6. OBOBLIAIOIIEE IOBTOPEHHUE

6.1 ‘ O6o06mmaroniee TOBTOPEHNE 4 ‘ bubnuoreka L{OK https://m.edsoo.ru/7f41c97c
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IHOYPOYHOE IVTAHUPOBAHMUE

10 KJIACC
N KoJsnyecTBo 4acos 1 3 o
] ara JIEKTPOHHBbIE IU(PPOBHIE
n/n Tema ypoka Bcero Kontpoasasie | Ipakradeckme H3yuyeHusi | oOpa3zoBaTelbHbIE pecypcChl
padoThI padoThbI

1 ®duznka — Hayka o npupojie. Hayunsle 1 bubnuorexa [JOK
METO/1bl IO3HAHHS OKPYKAIOIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
P

2| conpemenmotnayamon apmmmpns | 1 BuGmorexa LIOK

P  Hayd P 1P, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JEATETLHOCTH JIFOICH
Mexannyeckoe IBIDKEHUE.

3 OTHOCHUTENBHOCTh MEXaHHUYECKOTO 1 bu6moreka [IOK
nekenus. [lepemerenue, CKOPOCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 p . 1 bu6moreka [IOK

ABHOMEPHOE MPSAMOJIMHEUHOE TBHKCHUE hitps://m.eds00.ru/ff0c3620

5 PaBHOYCKOpEHHOE MTPAMOJUHEIHOE 1 bubnuorexa [JOK
JBUKCHHE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHue. Y CKopeHue 1 bu6mmoreka [JOK
CBOOOHOTO MAJCHHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiitnoe npuxenue. [prxenue 1 bu6mmoreka [JOK
MaTepUATbHON TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada

o | o s, B LOK

put ' https://m.edsoo.ru/ffoc3be8
ITepsslii 3akoH HeroTOHA
M . Cua. I1

| o | 1 B 10K

Hyn P - DTOpoH https://m.edsoo.ru/ff0c3be8
BIOTOHA JIJIS1 MATEPUAIBHON TOUKH
10 Tperuii 3akoH HeroTOHa 1114 1 bubnuorexa [IOK

MaTCpHUaJIbHBIX TOUCK

https://m.edsoo.ru/ff0c3be8
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3akoH BceMHpHOTO TsaroteHus. Cuna bubnuoreka [IOK
1 Tsoxectu. [lepBast kocMHuUecKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnuorek K
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena httSSJ,I: / /?nz di(ﬁ)?’u Iff0c3e18
Cuia tpenus. Koadduipent tpenus.
13 Cuta CI())HpOTI/IBJIeI({bI/Iq:I IIIIpI/I IlBI:E(CHHH Bubmrorexa OK
https://m.edsoo.ru/ff0c3f76
Teja B )KUIKOCTH HJIU rase
[TocrymarensHOE U BpalareabHOe
14 JBUKEHHE aOCOIIOTHO TBEPJOTO Tela. bubnuorexa [JOK
MowmenT cuibl. [lnedo cuibl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENIA
NMnynbc MaTepranbHON TOUYKH, CHCTEMBI
MaTepUalbHbIX TOUYEK. IMIynbC CHITBL. bubnuoreka [JOK
15 )
3aKOH COXpaHEHHUs UMITYJIbCA. https://m.edsoo.ru/ff0c43d6
PeakTuBHOE NBUXKEHUE
PaboTa 1 momHOCTh criibl. Kunernueckast
16 SHEPrusi MaTepUAIbHON TOUKU. Teopema bubmmorexa LIOK
— https://m.edsoo.ru/ff0c4502
00 M3MEHEHNN KMHETHYECKOW SHEPTHH
[ToreHuumansHas SHEPTHsl.
INorenuunanbHast SHEPTrUs 0
17 ,Z[e(bopll\-[/IHpOBaHHOfI rﬁ)pymggglyr bubmorexa LIOK
https://m.edsoo.ru/ff0c461a
[ToTreHumanpHas SHEPTUS Tela BOIM3U
MMOBEPXHOCTH 3EMITH
IToTreHuManbHbIe U HEMOTEHIIUAIHHEIE
cibl. CBs13b pabOTHI HEMTOTEHIINAIIHLHBIX
18 CHJI C I/IC;MCHGEII/ICM MexaHI/IqecLII(Oﬁ bubmiorexa HOK
https://m.edsoo.ru/ff0c478c
SHEPTUU CHCTEMBI TeJl. 3aKOH COXpaHEHUS
MEXaHUYECKOM SHEePTUU
Jlaboparopnas pabota «lccrnenoBanue
19 CBSI3H pa0OTHI CUJIBI C U3MEHEHHEM

MEXaHHUYECKOM OHCPTHUH TCJIa HA ITPUMCPE
PaCTAIKCHUA PC3UHOBOT'O KT'yTa»



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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20

KonTtponsHas pabora o Teme
«Kunemaruka. JIlunamuka. 3akoHbI
COXPAHEHHUS B MEXAHUKE

bubnuoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOM Teopuu. bpoyHOBCKOE
nskenue. Auddysus

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKEHUS U B3aUMOICUCTBHUS
4yacTHUL BemecTsa. Moaenu CTpoeHus
ra3oB, )KUIAKOCTEW U TBEPABIX TEN

23

Macca monekyi. KonndecTBo BelecTsna.
[Tocrostnnas ABoraapo

24

TenmoBoe paBHOBecue. Temmneparypa u eé
n3mepenue. [lkana remneparyp Llenscus

25

Uneanpuerii raz B MKT. OcHoBHOE
ypaBueHue MKT

bu6moreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomoTHas TeMnepaTypa Kak Mepa
CpeaHeN KUHETUYECKOW SHEPTUuu
JBUKCHUS MOJIEKYJl. YpaBHEHUE
MenneneeBa-Kinaneiipona

bu6moreka [IOK
https://m.edsoo.ru/ffOc511e

27

3axoH /lanmpToHa. I'a30BbIe 3aKOHBI

28

JIaboparopHas pabora «VccnenoBanue
3aBHUCHUMOCTHU MEX]ly TapaMeTpamMmu
COCTOSIHUS Pa3PEKEHHOTO Ta3a

29

W3omporieccrl B UaealbHOM raze u ux
rpaduyeckoe npeacTaBieHUE

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

30

Buytpenusis sHeprus
TEPMOJIMHAMHYECKON CHCTEMBI U CTIOCOOBI
e€ n3MeHenns1. KoandecTBo TENIOTH M
pabota. BHyTpeHHsist sHeprus
OJIHOATOMHOTI'0 MJ€aJbHOI0 T'a3a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buas! Tenionepenaun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢c36



https://m.edsoo.ru/ff0c4b74
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VYennrHag TEMII0OEMKOCTE BEIIECTBA.

32 KonuyecTBo TemioTs! npu bubmorexa [IOK
. https://m.edso0.ru/ff0c5c36
Terionepenave. AauabaTHBINA MTPOIECC
33 [IepBblii 3aKOH TEPMOAMHAMUKH U €TO bubnuorexa [JOK
NPUMEHEHHUE K H30IPOIIeccaM https://m.edsoo.ru/ff0c5efc
34 HeoOpaTtumMocTh Mpo1eccoB B MPHUPO/IE. bubnuorexa [JOK
Bropoii 3ak0H TepMOJMHAMHUKH https://m.edsoo.ru/ff0c6230
35 [Mpunnun nevicteus u KI1J[ TermoBoii bubmmoreka [{OK
MaIIHHBI https://m.edsoo.ru/ff0c600a
36 uxn Kapro u ero KIT/{
37 DKojoruueckrue mpooeMsl
TETUTOPHEPTETUKH
38 O6o06matomuii ypok «MomnekyspHas bubnuotexa [JOK
¢du3rka. OCHOBBI TEPMOTHTHAMHKID https://m.edsoo.ru/ff0c6938
39 5&%1%1@?1121152 %());??HTII:; Tg\gEOBBI bubmmorexa LIOK
' https://m.edso0.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3oBaHue U KOHICHCAITHU. bu6mmoreka [JOK
Hcnapenvie u KUICHHE https://m.edsoo.ru/ff0c63b6
a1 AOCOI0THAS 1 OTHOCUTEIbLHAS bu6mmoreka [JOK
BJIQKHOCTB BO31yxa. HackllieHHbIH Tap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucramimyeckue u
42 amopdHbIe Teaa. AHH30TPOITUS CBOHCTB bubnuoreka [JOK
KpHUCTaIoB. JKuaKue KpUCTaslIbL. https://m.edsoo.ru/ff0c65f0
CoBpemMeHHbIE MaTepHalb
43 [InaBnenue u kpuctammzanys. Y AeabHast bu6mmoreka [JOK
TeruioTa riaBineHus. Cyonmmmanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [JOK
44 VYpaBHeHHe TemIoBoro OanaHca https://m.eds00.ru/ff0c6820
45 DnekTpu3aius Tei. DNeKTPUIECKUI bubnmoreka [JOK

3apsani. I[Ba BHJA SJICKTPUYCCKUX 3apsaA/10B

https://m.edsoo.ru/ffOc6bcc
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[IpoBOIHUKH, TUAIEKTPUKHU U

46 IIOJIYIIPOBOIHUKH. 3aKOH COXPaHEHHUS bubnmorexa LIOK
https://m.edsoo.ru/ffOc6bcc
ANEKTPUUECKOTO 3apsiia
47 BsaumonetictBue 3apsiioB. 3akoH Kynona. bubnuorexa [JOK
TodeuHsIil 37EKTPUYCCKUI 3apsi https://m.edsoo.ru/ff0c6ced
Hanpsk€HHOCTD 3JIEKTPUYECKOTO TOJIS.
48 Hpniunn cynepnoznupll)n AIEKTPUUECKUX bubmorexa HOK
N . https://m.edsoo.ru/ffoc6df2
noseit. Jlunuu HanpspkEHHOCTH
49 Pabora cui anekTpocTaTuuecKoro mosisl. bubnuorexa [JOK
[Moteniman. Pa3HOCTh MOTEHIHAIOB https://m.edsoo.ru/ff0c6f00
[TpoBOAHWKHN W AUDIIEKTPUKH B
50 SHI)GKTpl(I)CTaTI/I'-IeHCKOM nopne. bubmorexa I[TOK
https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTh
N bubnuotexa [JOK
51 OnekrpoémkocTh. KonaeHcatop hitps://m.eds00.ru/ff0c7126
DIEeKTPOEMKOCTD IIIOCKOTO
52 KOHILeII;caTopa. DHeprus 3apsKEHHOTO bubmmorexa LIOK
https://m.edso0.ru/ff0c72c0
KOHJIeHCAaTopa
JlaGopaTtopHnas pabota "M3mepenue
53 AIEKTPOEMKOCTH KOHAEHcaTopa"
[TpunIun geicTBUSA U NPUMEHEHHE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
54 anmnapara, CTpyHHOro IpUHTepa.
DneKTpocTaTH4ecKas 3alluTa.
3azemMIiIeHHe EeKTPOIPHOOPOB
DNEeKTPUYECKUN TOK, YCIIOBHS €r0
55 cymectBoBaHus. [locrosunslii Tok. Cuna
toka. Hanpspxkenue. ConpoTuBieHHeE.
3akon OMa uig ydacTka nenu
56 [TocnenoBarenbHOE, MapajuIeIbHOE, bu6mmoreka [JOK

CMCHIAHHOC COCAUHCHUC ITPOBOJIHUKOB.

https://m.edsoo.ru/ff0c74f0
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Jlaboparopnas pabota «M3ydenue
CMEIIIAaHHOTO COCIMHEHHSI PE3UCTOPOBY

57

PaboTa 1 MOUTHOCTH MEKTPHUECKOTO
Toka. 3akoH J[xoynsa-Jlenna

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7838

58

3axoH Oma 1 NOJHOM (3aMKHYTOM)
anekTpudeckoit nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenune D/IC ncrouyHmka ToKa U €ro
BHYTPEHHETO COMPOTHBIICHHS

bubmmoreka [{OK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHas IPOBOJAUMOCTb TBEPABIX
METaJJIOB. 3aBUCUMOCTb COMPOTUBIICHUS
METaJJIOB OT TEMIIepaTypBhl.
CBepxXnpoBOIMMOCTh

60

DneKTpuyecKui TOK B Bakyyme. CBoiicTBa
IEKTPOHHBIX ITyYKOB

61

[TonynpoBoAHUKH, UX COOCTBEHHAS U
MpUMeCHas MpoOBOAUMOCTh. CBOMCTBA p—
n-nepexona. [loaynpoBoHUKOBBIE
PUOOPHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DJIEKTPUYECKHUI TOK B paCTBOpaxX U
pacriaBax 3JeKTPOJIUTOB.
DNEeKTPOIUTHYECKAs TUCCOLUAIUSL.
DIeKTpoIn3

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

63

DJIEKTPUYECKUI TOK B razax.
CaMOCTOSITENBLHBIN ¥ HECAMOCTOSTEIbHBIN
pazpsan. Monnus. [1nazma

bubnuoreka [JOK
https://m.edsoo.ru/ff0c84ae

64

DnexkTpuuecKue npuOopsl U yCTPONUCTBA U
UX IpaKkTu4eckoe npumeHenue. [Ipasuna
TEXHUKU 0€30MaCHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc86fc

65

O6o06muaromuit ypok
«JNEeKTPOANHAMUKAY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be



https://m.edsoo.ru/ff0c7838
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KonTtponsHas pabora o Teme
«Qnekrpocraruka. [locTosHHbBIN

bubmuoreka [IOK

66 ANEKTPUUECKH TOK. TOKH B pa3In4HBIX 1 https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepsHbiit ypok. KonTpoibHas paborta 1 bubnuorexa [JOK
1o TeMe "DJeKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O6001maronuii ypok mno 1 bubnuoreka [IOK
temam 10 kacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KounyecTBo 4yacos DJIeKTPOHHBbIE
Ne Mara uudposeie
Tema ypoxa
n/n yp Bcero KO;TP onbHble | IIp 6aKanec1cne H3Yy4YeHH s o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypesl
IlocTosTHHBIC MAarHUTHI U UX B3aNMOICHCTBHE.
1 MarnuTHO€ nojie. BeKTop MarHuTHOU 1 bubmorexa HOK
) . https://m.edsoo.ru/ff0c9778
WHAYKOWUA. JIMHUA MarHuTHOW WHTYKITUT
MarsuTtHoe 1oJjie MPOBOAHUKA ¢ TOKOM. OIBIT
2 Opcrena B3aHM021§I>'ICT£/IC MIPOBOTHUKOB C 1 bubmorexa LIOK
' https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlabopaTtopHnas pabota «3yuenue 1 1 bubmuorexa [JOK
MarHUTHOTO TIOJISE KATYIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISl Ha MPOBOJIHUK C
tokoM. Cuita Amrmiepa. Jlaboparopnasi pabota bubmuorexa [JOK
4 r 1 1 }
«HcenenoBanue IeMCTBUS OCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»
eliCTBHME MarHUTHOTO TI0JISI HA IBHK cs
5 3I[a sDKCHHYIO dacTuily. Cuia Hoﬂ eH ;’Ul 7o 1 bubmorexa [IOK
P yIo - PEHHd. https://m.edsoo.ru/ff0c9df4
Pa6ota cubl Jlopenia
DJieKTpoMaruuTHas MHAYKIus. [lotok
6 BEKTOpa MarHuTHOM uuaykuuu. J(C 1
WHIYKIHU. 3aKOH 3JIEKTPOMarHUTHOM
unaykuuu Dapanes
7 JlaGopaTtopHas pabora «lccnenoBanue 1 1 bubnunoreka [JOK
SIBIICHUSI DJIEKTPOMArHUTHO M WHIYKITHH https://m.edsoo.ru/ff0cal50
NuaykTuBHOCTE. SIBIEHHE CAMOMHAYKIUH.
8 O/J1C camonHayKIIMU. DHEPTUS MArHUTHOTO 1 bubnunoreka [JOK
TIOJISl KATYIIKK C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
moJie
9 TexHuueckure ycTpocTBa U UX TPUMEHEHUE! 1
MMOCTOSIHHBIE MarHUTHI, JIEKTPOMATrHUTHI,
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3JIEKTPOIBUIaTENb, YCKOPUTEIH
3JIEMEHTAPHbBIX YaCTUIl, UHAYKIIUOHHAS [1€Yb

O6o06marmuii ypok «MarHuTHOE TI0JI€. bubmmoreka [JOK

10 DJIEKTPOMArHUTHAS HHIYKIUS https://m.edsoo.ru/ffOcab82

11 KonTtponeHas pabora o reme «MarautHoe bubnuorexa [JOK
noJie. DJIEeKTPOMArHUTHAS HHIYKIIHS https://m.edsoo.ru/ff0cad58
CBoOoHBIE MEXaHUYECKUE KOJICOAHMUSI.

I"apmonunueckue konedanus. YpaBHEeHUE bubnnorexa [JOK

12 . .
rapMoHH4YeCKuX Kosiebanuil. [IpespaineHue https://m.edsoo.ru/ffOcaf06
SHEPTUHU
JlabopaTtopHas pabota «lccnenoBanmne
3aBUCHMOCTH IEPHOJIa MAITBIX KOJICOAHHIA

13 rpy3a Ha HATH OT JUTMHBI HUTH U MacChl
rpy3a»

Konebarenpnbiii koHTYp. CBOOOIHBIE
AIIEKTPOMAarHUTHbIE KOJeOaHus B UA€aIbHOM
14 KOJ‘IG6IE)IT6J'IBHOM KOHTYpE. AHaJ'IOFI/IHSI MEXTY bubmiorexa LIOK
https://m.edsoo.ru/ff0ch820
MEXaHUYECKUMU U 3JIEKTPOMArHUTHBIMU
KOJICOaHUSIMH
®opmyna ToMcoHa. 3aKOH COXpaHEHUS
15 SHGII))FI?III/I B HACAIILHOM KOHGG&TEJIBHOM bubmnorexa LIOK
https://m.edsoo.ru/ff0ch9c4
KOHTYpe
[IpencraBienue o 3aTyxaroMMX KOJIeOaHUSX.

16 BrinykieHHbIE MEXaHUYEeCKHE KOJIeOaHMUsI. bubnnoreka [JOK
Pe3onanc. BeinyxaeHHbIC https://m.edsoo.ru/ffOcbb86
AIIEKTPOMArHUTHBIE KOJeOaHus
[lepemennsblit TOk. CHHYCOMAANBHBIN

17 IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO bu6nuoreka [IOK
TOKa. AMIUTUTYJIHOE M JICHCTBYIOIIEE https://m.edsoo.ru/ffO0cbd34
3HAYEHUE CUJTBI TOKA U HATPSHKEHUS

18 Tpanchopmarop. [IpousBoacTBo, mepeaaya u

noTpebIeHNe IEKTPUUECKOI SHEPr iU
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VYCeTpoicTBO U MPAKTUUECKOE MPUMEHEHHE

bubmuoreka [JOK

19 DIEKTPUHECKOrO 3BOHKA, TeHepaTopa https://m.edsoo.ru/f0cc324
[IEPEMEHHOT0 TOKa, JIMHUMN 3JIeKTporepeaay
DKOJIOTUYECKHUE PUCKU TIPU TIPOU3BOJICTBE
20 anekTposnepruu. KynbTypa ucnosb3oBanus
AJIEKTPOIHEPTHH B TIOBCETHEBHOM KU3HU
MexaHn4ecKue BOJIHBI, YCIOBUS
21 pacrnpoctpanenus. [lepuoa. CkopocThb bubnuorexa [JOK
pacripoCTpaHEHHS U JJTHHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[ToniepeynsbIe ¥ MPOJIOIBLHBIC BOJHBI
29 3ByK. CkopocTh 3ByKa. [ poMKOCTB 3ByKa. bubmuotexa [JOK
Beicota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
23 DJIEKTPOMAarHMTHBIE BOJIHBI, UX CBOMCTBA U bubmuotexa [JOK
ckopocTb. [1Ikana 3eKTpOMarHUTHBIX BOJTH https://m.edsoo.ru/ffOccfe0
[IpuHIMIBI paTUOCBSI3U U TEIEBUICHHUS.
24 PazButue cpeacts cBszu. Paguonokanus
25 Kontponbhas pabota «Konaebanus 1 BOJHBI» Etlggg?/(r)rfeelai ;(I)(.)rllf/ffo cc6f8
[IpssMonMHENHOE pacpOCTPaHEHUE CBETA B
26 O,I];)HOpOHHOﬁ cpenlz:. ch)qeqfll)blﬁ WCTOYHUK bubinorexa LIOK
https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OTtpaxxeHue cBeta. 3aKOHBI OTPAXKEHUS CBETA.
27 HOETpOGHI/Ie M300paKECHHH B IE)J'IOCKOM bubmorexa [IOK
https://m.edsoo.ru/ff0cd4e0
3epKaine
[Ipenomnenue cBeta. [lonHoe BHyTpeHHEe
28 O”Sf)a)KGHI/Ie. [IpenenbHblil yron n}(])Tanoro Eubmiorexa IOK
https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKECHUS
29 JIabopatopHas pabota «M3mepeHue bubnuoreka [IOK
MOKAa3aTelist MPEIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [TocTpoenue n3o6pakeHuil B JIMH3E. bubnuorexa LIOK

dopmysia TOHKOM JIMH3bI. Y BEJIMUECHUE JINH3bI

https://m.edsoo.ru/ffOcddle
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Jlaboparopras pabota «MccnenoBanue

31 . o
CBOMCTB M300paKEHUH B JIMH3AX)
Hucnepcus cseta. CioxHbIi cocTaB 0enoro
32 cgera. LIBer. JlaboparopHas paboTa
«HaOnroieHre AUCIepcuu CBETa»
33 WNurtepdepenmus ceera. Audpakmams cBera. bubnuorexa [JOK
JudpaxiponHas pemérka https://m.edsoo.ru/ff0ced22
34 [TontepeynocTs cBeTOBBIX BOJH. [lomsipusanus bubnuorexa [JOK
cBeTa https://m.edsoo.ru/ff0cf02e
OnTryeckue npruOOpPbI U yCTpOCTBa U
3 YCIIOBHS UX 0€30MMaCHOTO TPUMEHEHUS
I'paHUIBI MPUMEHIUMOCTH KJTACCHIESCKOM
36 MIe)xaHEKH. pHOCTynaTH CIELMAJILHOM TEOpUU bubmorexa LIOK
https://m.edsoo.ru/ffocf862
OTHOCHUTEITLHOCTH
37 OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. bu6mmoreka [IOK
3amMeyIcHHE BPEMEHU M COKPAIIEHUE [UTHHBI https://m.edsoo.ru/ffOcfa42
DHEPrus ¥ UMIYJIbC PEISITUBUCTCKON
38 ‘IaCTII)/II_[I)I. CBHSBy Macgbl C SHEprueu u bubmmorexa LHOK
https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPrusi MOKos
39 Kontponbhas padota «Ontruka. OCHOBBI bubnuoreka [JOK
CIEUAIBHON TECOPHH OTHOCUTEIILHOCTHY https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. Dopmyna [lnanka. Jueprus u bubnuoreka [JOK
UMIyabC GoToHA https://m.edsoo.ru/ffOcfel6
OTtkpsiTHE U HccnenoBanue Gorodddexra. bubnnoreka [JOK
al Omnsitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl potorddekra. YpaBHEHUE
42 317IHmTeI(711)Ha nnq;q()boma(p(ﬁema. «Kpacnas bubmorexa [IOK
https://m.edsoo.ru/ff0d015e
rpanuna» Gotorpdexra
43 JNasnenue ceera. Onwithl I1. H. JIeGenena. bubmuoreka [JOK

XUMHYECKOE NEeHCTBUE CBETA

https://m.edsoo.ru/ff0d04a6
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TexHuueckue ycTpoucTBa U MPAKTUIECKOE

44 npuMeHeHue: (OTOIIEMEHT, (POTOJATUHK,
COJIHEYHAs OaTapesi, CBETO IO
Pemrenue 3agau no reme « €MEHTHI bubnuorexa [JOK
45 KBaHTOBOM OITHKUY https://m.edsoo.ru/ff0d0302
Mogenb atoma Tomcona. OmnbIThI
46 Pez)e::[pq)opna 10 PACCESTHUIO O-9aCTHII. bubmorexa HOK
https://m.edsoo.ru/ff0d091a
[Inanerapnas mozaenp aroma
bubnuorexa [JOK
47| Hocrynarer bopa https://m.edsi.ru/fdeOafa
N3nydenne u noryionieHne GoTOHOB MPHU
48 nepey;olle aToMma ogi{oro y(li;OBHSI 3Hegrpm Ha bubmorexa LIOK
o https://m.edsoo.ru/ff0dOafa
Opyroui. Buasl criekTpos
BosHOBBIE cBOMCTBa yacTull. BonHe! e
49 Bpoiins. KopnycxynﬂpHO-BIénHOBoﬁ /:[ﬂyaan. bubmmorexa HOK
https://m.edsoo.ru/ff0d0Oca8
CrioHTaHHOE U BBIHYXJACHHOE U3ITydCHHE
OTkphITHE PAAUOAKTUBHOCTU. OTIIBITHI
50 PeaeI;)(bopn;) nzci OTIPE/ICTICHUIO COCTaBa bubmorexa LIOK
https://m.edsoo.ru/ff0d0fd2
PaMOaKTUBHOTO U3TYYECHUS
CaoiicTBa anbda-, 6eTa-, raMMa-u3TydeHUsI.
51 Bnusinue pagnoakTUBHOCTH Ha KUBBIE
OpraHu3Mbl
OTKpbITHE IPOTOHA U HEWTpOHA. M30TOMBI
59 Anbda-pacniaa. DIEKTPOHHBIN U bubnnoreka [JOK
MO3UTPOHHBIN OeTa-pacmaj. ['amma- https://m.edsoo.ru/ff0d1162
U3ITy4YeHue
DHeprusi CBsI3U HYKJIOHOB B sAJipe. SnepHble
53 peakiuu. Snepusiii peaktop. [Ipodnemsi, bubnunoreka [JOK
MEPCTIEKTUBBI, SKOJIOTHUECKHE aCTICKTHI https://m.edsoo.ru/ff0d1356
SAIEPHOM SHEPrETUKU
54 DneMeHTapHble YacTulibl. OTKpBITHE bubnmoreka [JOK

MO3UTPOHA. Metoasl Ha6J’IIO,Z[eHI/I$I n

https://m.edsoo.ru/ff0d0e38
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perucTpanmu 3JIEMEHTAPHBIX YaCTHII.
Kpyrusiit ctonn «@yHaaMmeHTaabHbIe
B3auMO/IeHCTBUS. EQUHCTBO u3ndecKkoit
KapTUHBI MUPa»

55

Bun 3Bé31H0r0 HebOa. Co3Be3nus, sspKue
3Bé3ZII)I, IIJTaHETHI, UX BUAUMOC IBHUKCHHUC.
Comnneynas cuctema

56

Counne. ConHeuHast akTUBHOCTE. ICTOYHHUK
sHeprun CoJiHIIA U 3BE3]T

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE&3/1BI TIIABHOM ITOCIIEIOBATEIILHOCTH.
Bnyrpennee crpoenune 38€31. CoBpeMeHHbIE
MIPEACTABIICHUS O TIPOUCXOKICHUU U
sposrrornu CoJIHIA U 3BE3

58

Mineunsiit [Iyte — Hama [Manaktuka.
Tlonoxxenue u nBuxenne CoHIIa B
lNanaktuxe. ['anaktuku. YEpHbBIE OBIPHI B
sJIpax raJakTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonbioro B3psiBa. PennkToBoe u3nyueHue.
MerarainakTuka

60

Hepemennsie mpo6iieMbl acCTPOHOMUHT

61

KonTtponpHas pabota «31eMEeHThI
aCTPOHOMHUHU U acTPOUZUKI»

62

O6o06maromuit ypok. Ponb ¢pusuku u
ACTPOHOMHH B SKOHOMHYECKOMH,
TEXHOJIOTUYECKOM, COLIMATBLHOM M STHYECKOM
cdepax AeaTeabHOCTH YellOBeKa

63

O6o6maromuit ypok. Ponb u mecto pusuku u
aCTPOHOMHH B COBPEMEHHOW Hay4HOMH
KapTUHE MHpa




O6o6maromuii ypok. Ponb puznueckoit

64 TEOpHH B (POPMHUPOBAHUU MPEICTABICHUH O 1
¢bu3nvecKoit KapTHHE MUPa
O6o06maromuit ypok. Mecto ¢uzndeckoit
KapTUHBI MUpPA B OOIIEM pSy COBPEMEHHBIX
65 €CTECTBEHHO-HAYYHBIX MPEJICTABICHUH O 1
pupoie
66 PesepBHBI ypok. MaruutHoe noJe. 1
DNEeKTPOMAarHUTHAS WHIYKIUS
67 PesepBubiit ypok. Ontuka. OCHOBBI 1
CTIEUATBHOM TEOPHH OTHOCUTEIFHOCTH
68 Pesepnsrii ypok. KBantoBas ¢usnka. 1 bubmuorexa [JOK
DIeMeHTBI aCTPOHOMHUH M aCTPO(DU3HKH https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 68
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