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NNOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢usrke 6a30BOTO YpPOBHSI HA YPOBHE CpeIHEro O0IIero oopa3oBaHus pa3paboTaHa Ha OCHOBE T10-
JIOKEHUU U TpeOOBaHMI K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM 00pa30oBaTeNbHON MpOrpaMMel, ipeacTraBieHHbx B @I'OC
COO, a takxe ¢ yu€rom (enepanpbHO paboueil mMporpaMMbl BOCIIUTAHHS M KOHIEMIIMUA TPETOJaBaHUs y4eOHOTO
npeamera «Pu3uka» B 00pa3zoBareIbHbIX opranu3anusax Poccuiickoit dexepannu, pean3yromux OCHOBHBIE 00pa30Ba-
TEJbHBIE TIPOTPAMMBI.

Coneprkanue mporpaMmbl 1o (pU3UKE HANpaBiieHO Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHON KapTHHBI MHpa 00y-
yaromuxes 10—11 knaccos npu o0yueHnn Ux ¢pu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO-/IEATEIIBHOCTHOTO MO/~
xona. [Iporpamma no ¢usuke coorBerctByer TpedoBanmsiMm OI'OC COO k mIaHUPyEeMbIM JTUYHOCTHBIM, TPEIMETHBIM
U METalpeMETHBIM pe3yJibTaTaM OOyuYeHHs, a TAK)KE YYUTHIBAET HEOOXOAUMOCTh pealu3allii MEKIIPEIMETHBIX CBS-
3ell (PU3MKU C €CTeCTBEHHO-HAYYHBIMU y4eOHBIMU MpeAMeTaMH. B Hel onpenenstoTcss OCHOBHBIC e/ U3y4YeHUs Pu-
3MKHM Ha YpOBHE CpEIHEro oouiero oopazoBaHMs, IUIAHUPYEMbIE PE3YJbTaThl OCBOEHUS Kypca (PU3MKH: JIMYHOCTHBIE,
MeTarpeIMeTHbIE, IPeAMETHbIC (Ha 6a30BOM ypOBHE).

ITporpamma 1o (pu3KKe BKIIOYAET:

o IUTAHUPYEMBbIE Pe3yJbTaThl OCBOCHUS Kypca (PU3UKU Ha 0a30BOM ypOBHE, B TOM YHMCIIE IPEIMETHBIC pe-
3yJIBTaTHI 110 TO/1aM O0yUYCHHUS;
o cojepkaHue yueOHoro npeamera «DPu3ukay 1o rogaM o0ydeHus.

du3nka Kak Hayka o HanOosee OOIIMX 3aKOHAX MPUPOJbI, BHICTYIAsl B KaUeCTBE y4eOHOro IpeaMeTa B IIKOJE,
BHOCHT CYIIICCTBCHHBIN BKJIa]] B CHCTEMY 3HaHUHK 00 okpyxkatomeMm mupe. [IkonbHbIH Kype Gu3ukn — cucteMoobpasy-
IOLIMH JUIS €CTECTBEHHO-HAYYHbIX YUEOHBIX IIPEIMETOB, IIOCKOJIBKY (PU3NYECKHE 3aKOHBI JISKAT B OCHOBE IPOLIECCOB U
SIBJICHUW, U3y4aeMbIX XUMHEH, Ouonoruei, pusndyeckoit reorpadueir m acrpoHomueit. Vcmonp3oBaHHe W aKTUBHOE
nprMeHeHHe GU3NYECKUX 3HAHUN OIpeieNseT XapakTep U pa3BUTHE pa3sHOOOPa3HbIX TEXHOJIOTHIl B chepe SHepreTukH,
TPaHCIIOPTa, OCBOEHUSI KOCMOCA, MOJIYYEHHs] HOBBIX MaTEpUaJIOB C 3aJaHHBIMU CBOICTBaMM U Apyrux. Msyuenue ¢u-
3MKM BHOCUT OCHOBHOM BKJIaJ B ()OPMUPOBAHHUE €CTECTBEHHO-HAYUYHOW KapTHHBI MUpa oOydaroumuxcs, B popMupoBa-
HUE YMEHUH NPUMEHATh HayYHbI METO/] IO3HAHMS [IPU BBIIIOJIHEHUU UMH YUEOHBIX UCCIEI0BAaHUM.

B ocHOBY Kypca GpU3MKH Ui YPOBHS CpeHEro o0Iiero oopa3oBaHus MOJ0XKEH P UAeH, KOTOPbIE MOXKHO pac-
CMaTpUBaTh KaK IPUHIUIIBI €70 IIOCTPOCHMUS.

Hoes yenocmnocmu. B cOOTBETCTBUHU € HEH KypC SIBJISETCS JIOTUUECKU 3aBEPLUIEHHBIM, OH COJCPKHUT MaTepral 13
BCEX Pa3/enoB (PU3UKH, BKIIOYAET KaK BOIPOCHI KIIACCHYECKOW, TAK U COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cooTBETCTBUU ¢ HEll MaTepual Kypca Qu3uku 00beAMHEH BOKPYT (DU3UYECKUX TEOPHIA.
Benymmm B kypce siBiisieTcst popMHUpOBaHUE MPECTABICHUA O CTPYKTYPHBIX YPOBHSIX MaT€pPHH, BEIIECTBE U TOJIE.

Hoes eymanumapusayuu. E€ peanuszauus npeanosaraeT UCIOIb30BaHUE I'YMaHUTAPHOTO MOTEHIMana (u3nde-
CKOHM HayKH, OCMBICIIEHUE CBSI3U pa3BUTHSA (U3MKHU C Pa3BUTHEM OOLIECTBa, a TaKXKe C MHUPOBO33PEHUYECKHUMH, HpaB-
CTBEHHBIMH U 3KOJOTMYECKHUMHU POOIEMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypc Gpusuku npeanonaraet 3HaKOMCTBO C IIUPOKUM KPYTrOM TEXHUYECKUX
Y TEXHOJIOTMYECKUX MTPUIOKEHUN U3YYCHHBIX TEOPUN U 3aKOHOB.

Hoes skonocuzayuu peannus3yeTcsl MOCPEICTBOM BBEIEHUS IJIEMEHTOB COJAEpKaHMSI, MOCBSIIEHHBIX IKOJOTHYE-
CKUM IpoOJeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHbI C pa3BUTHEM TEXHHUKH M TEXHOJIOTHH, a TaKkXke 00CYXJIeHUs Mpo-
0JieM pallMOHAIBHOTO MPUPOIOTNOIb30BAHUS U SKOJIOIMUECKON 0€3011acCHOCTH.

CrepHEBBIMH 3JIEMEHTaMHU Kypca (M3UKU Ha YpPOBHE CPEIHEro o0Iero odpa3oBaHus SBISAIOTCS (u3nueckue
Teopuu (popMUpOBaHUE MPECTABIECHUN O CTPYKTYpE MOCTPOCHUS (PU3NUECKON TEOPUH, poiu (yHIaMEHTAIbHbBIX 3a-
KOHOB U IPHUHIIUIIOB B COBPEMEHHBIX IPEICTABICHUAX O MPUPOJE, IPAHUILIAX IPUMEHUMOCTH TEOPHUH, U ONHUCAHUS
€CTECTBEHHO-HAYUYHbIX SIBJICHUN U MPOIIECCOB).

CucTeMHO-esTeTbHOCTHBIN MOAX0Jl B Kypce (GU3UKU peaTn3yeTcsl Mpexe BCero 3a CUET OpraHu3ally dKCIe-
PUMEHTAJIBHOMN JIeATeNbHOCTH oOydaromuxcs. /s 6a30Boro ypoBHs Kypca (PU3MKH — 3TO HCIHOJb30BAHHUE CHCTEMBI
(pOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a00paTOpHBIX padoT, KOTOpBIE B MporpaMmme 1o pusmnke oobeau-
HEHbI B OOl CIIMCOK YYEHMUECKUX MPaKTUYECKUX paboT. Beljenenue B ykazaHHOM IepeyHe JJabopaTopHbIX pador,
IPOBOJUMBIX JIJIsI KOHTPOJISI M OLIEHKH, OCYILECTBIIIETCS] yYaCTHUKaMU 00pa30BaTEIbHOrO Mpoliecca UCXOJs U3 0CO-
OeHHOCTEH MIaHUpPOBaHUS U OCHalleHusl kaOuHeTa ¢u3uku. [Ipu 3ToM obecnieunBaercss OBNaJeHHE O0YUYAIOLUTUMUCS
YMEHUSIMH TPOBOJIUTh KOCBEHHBIE HM3MEPEHHUs, MCCIEJOBAHUS 3aBUCUMOCTEH (PU3MUECKUX BEIWYMH U IOCTAHOBKY
OIIBITOB I10 IPOBEPKE MPEUIOKEHHBIX TUITOTES.

bonpioe BHUMaHUE yAeNAeTCs PELICHUI0 PACUETHBIX U Ka4eCTBEHHBIX 3aaad. IIpu 3ToM U1 pacd€THBIX 3ama4
IMPUOPUTETOM SIBIISIIOTCA 33Ja4U C SIBHO 3aJjaHHON (PU3NYECKON MOJIEIbI0, MO3BOJISIONINE TPUMEHSTh N3yUYEeHHBIE 3aKO0-
HbI ¥ 3aKOHOMEPHOCTH KaK U3 OJHOI0 pas3felia Kypca, TaKk U UHTETPUPYs 3HAHUs U3 pa3HbIX pa3fenos. i KauyecTBeH-
HBIX 3a7a4 MPUOPUTETOM SIBIISIOTCA 33aJaHUSl Ha 0OBACHEHUE MPOTEKaHUs (PU3NUECKUX SBJICHUM U MPOIECCOB B OKPY-
Karolel Ku3Hu, Tpedyrolie BpIoopa GU3NIECKO MOIENH Il CUTYalluu PAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.



B cootBerctBum ¢ TpedoBanmsimu @I'OC COO k MaTrepraabHO-TEXHUUECKOMY O0ECIIEYCHHUIO Y4eOHOTO MpOIieC-
ca 0a30BbIil ypoBeHb Kypca (PU3MKH HA YPOBHE CpeIHEro oOIiero o0pa3oBaHus JOJDKEH M3y4aThCsl B YCIOBHSIX MpeE-
METHOTO KabuHeTa GU3UKH WM B YCIOBUSAX HHTETPHPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOT O IIUKJIa. B
KabuHere (U3UKU JOJDKHO OBITh HEOOXOIMMOe J1abopaTopHOe 00OpyNOBaHME JUIsS BBHIMOJHEHHUS YKa3aHHBIX B IPO-
rpamMme 1o (pu3ruKe YYCHUIECKUX MPAKTUICCKUX PadOT M IEMOHCTPAIMOHHOE 000PYyI0BaHHE.

JleMOHCTpalMoOHHOEe 000py0BaHuEe (HOPMUPYETCS B COOTBETCTBUU C NMPUHLUIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH
U o0ecreunBaeT NOCTaHOBKY MEPEYHCICHHBIX B IIPOTpaMMe MO (HU3HKe KIIOYEBBIX JAEMOHCTPALUI IS HCCIIETOBAHUS
U3y4aeMbIX SIBJICHUN U MPOLECCOB, SMIUPUIECKUX U (DYHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKHX PUMEHEHUH.

JlaGoparopHoe 000pyI0BaHHE ISl YICHUYECKUX MPAKTUUECKUX PadboT GpopMHUpyeTcs B BUJEC TEMATHIECKUX KOM-
IUIEKTOB U 00ECTIEYMBAETCS B pacuéTe OJJHOI0 KOMIUIEKTa Ha ABYX oOydaromuxcs. TemMatndeckne KOMIUIEKTHI Jlabopa-
TOPHOTO 000PYIOBaHHUS JOJKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM HCIOJIb30BaHUU aHAIOTOBBIX M IU(PPOBBIX IpUOO-
POB, a TaK)KE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CUCTEM B BHJIE IIU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMH LIETAMHU H3Y4eHHs (GU3UKH B 00IIeM 00pa30BaHUU SIBISIOTCS:

° dbopMUpOBaHHE UHTEpPECA U CTPEMIICHUS OOYYAIOMIMXCSA K HAYYHOMY M3YYCHHUIO MPUPOJIBI, PA3BUTHE UX
WHTEIJICKTYaTbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;

° pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIe TTO3HAHUS U (OPMHPOBAHHUE HCCIIEIOBATEILCKOTO OTHOIIIE-
HUSI K OKPY>KAIOIINM SIBIICHUSIM;

° (GhopMUPOBaHKHE HAYYHOTO MHUPOBO33PECHHSI KaK Pe3ybTaTa U3yudeHHs OCHOB CTPOCHHS MaTepuu u QyH/a-
MEHTAILHBIX 3aKOHOB (DU3UKH;

° dbopMupoBaHue yMEHUI OOBSCHATH SABICHUS C UCIIOJIb30BAaHUEM (PU3NYECKUX 3HAHUI U HAyYHBIX JJOKa3a-
TEJILCTB;

° dbopMupoBaHUe MpEeACTaBICHUN O POiM (U3HUKHU U1 Pa3BUTHS APYTUX €CTECTBEHHBIX HAyK, TEXHUKU H
TEXHOJIOTHUH.

JIoCTIKEHHE THX Iiesieil 00ecrieunBaeTCs pelIeHneM CIeIYIOIMUX 3a1a4 B IpoIiecce U3y4eHns Kypca GU3NKH Ha
YPOBHE CpeIHEro o0I1Iero o0pa3oBaHus:

. nproOpeTeHne CUCTEMbI 3HAHUH 00 00IMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUIX, BKIFOUAs
MEXaHUKY, MOJIEKYJSIPHYIO (PU3HKY, S7€KTPOIMHAMUKY, KBAHTOBYIO (DU3HKY M JIIEMEHTHI aCTPO(PU3UKH;

. (dopMHpOBaHHWE YMEHUH NPUMEHSATh TCOPETUYECKUE 3HAHUS Il OOBSCHCHUS (PU3MUECKUX SIBICHHH B
NPUPOJIC U JIJIS IPUHSTHUS MPAKTUYCCKUX PEIICHHUN B TIOBCEHEBHOM KHU3HH,

. OCBOCHHE CIIOCOOOB PELICHHS PA3JIMYHBIX 33/1a4 C SBHO 3aJaHHOW (PM3NYECKON MOJENbI0, 3a1ad, 1Moapa-
3yMEBAIOIINX CAMOCTOATEIBHOE CO3aHNe (PU3NUECKON MOJIENIH, aIEKBATHON YCIOBHUSIM 3a/1a4H;

. NOHMMaHHE (PU3MYECKHX OCHOB M TMPHHIIUIOB JICHCTBHUS TEXHUYECKUX YCTPOWCTB M TEXHOJOTHYECKUX
IPOILIECCOB, UX BIUSHUS Ha OKPYKAIOLIYIO CPENY;

J OBJIQJICHUE METOJaMH CaMOCTOSITEIIFHOTO IJIAHWPOBAHUS W TIPOBENEHHS (U3NUIECKUX IKCIECPUMEHTOB,
aHaJM3a U HHTepIpeTanuy HHPOPMaLUH, ONPEIEeTICHUs JOCTOBEPHOCTH MOIYYEHHOTO PE3yNbTaTa;

J CO3JIaHUM€ YCIIOBHUH ISl pA3BUTHUSI YMEHHI MTPOSKTHO-MCCIIEIOBATEIHCKON, TBOPUECKOM IEeATEIILHOCTH.

Ha u3yuenue gusuku (6a30BbIii ypOBEHB) Ha YPOBHE CpeHET0 oluiero oopasoBanus oroautcs 136 yacos: B 10
KJacce — 68 yacoB (2 Jaca B Hezieno), B 11 kitacce — 68 yacoB (2 yaca B HEJIENIO).

[Ipemiaraemsrii B mporpamme 1o (GU3HKe MepeyeHpb Jab0paTOPHBIX U MPAKTHYECKUX PadOT SBISETCS PEKOMEHI0-
BaHHBIM, YYUTEIb JIeNIaeT BHIOOP MPOBEACHMS JTaOOPATOPHBIX PabOT U OMBITOB ¢ YYETOM MHANWBUIYAJIbHBIX OCOOCHHO-
cTelt o0yJaronmxcs.

COJEP/KAHUE OBYYEHUA
10 KJIACC

Pa3neu 1. dusnka U MeTOAbI HAYYHOI'O NIO3HAHUS

®uznka — Hayka o nmpupoje. Haydnsle MeTOIbI MO3HAHUSA OKPYKAKOLIEr0 MUpaA. POJIb SKCIIEpUMEHTa U TEOPHUH B
npoliecce MO3HaHUs MPUPO/Ibl. DKCIEPUMEHT B (PU3UKE.

MonenupoBanue pusndeckux siBIeHUN U npoueccoB. Hayunble runoressl. @usndeckue 3aKoHbl U Teopuu. ['pa-
HUIIBI IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpUHIIUT COOTBETCTBUSI.

Ponb 1 MecTo ¢u3uku B GOpMUPOBAHNN COBPEMEHHON HAYYHOIH KapTUHBI MUpA, B IPAKTHUECKON NIE€ATEIbHOCTH
JIOJEH.

Jlemoncmpayuu

AHanoroBsle 1 HU(POBbIE U3MEPUTENBbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.



Paspnen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHNYECKOT0 ABMkeHusA. Cucrema orcuéra. TpaekTopusi.

[lepemenienue, CKOpocTh (CpeAHssi CKOPOCTb, MTHOBEHHAs] CKOPOCTh) U YCKOPEHHE MaTepUaqbHOM TOUKH, MX
MPOEKIIMU HA OCU CUCTEMBI KOOpUHAT. CloKeHUE MEPEMEIICHUN U CIIOKEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOpEHHOE MPsIMOJIUHEIHOe nBrkeHue. ['paduku 3aBUCHMOCTH KOOPIWHAT, CKOPOCTH,
YCKOPEHHUS, IyTHU U NepEMENICHUSI MaTEPUAIIbBHOU TOUKU OT BPEMEHH.

CBobOogHOe nazieHne. Y CKopeHrne CBOOOHOTO TaICHUSI.

KpuBonunueliHoe nBukeHue. [[BUkeHne MaTepUAIbHON TOUKH 110 OKPYKHOCTH € IIOCTOSTHHOM IO MOJIYJIFO CKOPO-
CTBIO. YTJIOBasi CKOPOCTh, JIMHEHHas ckopocTh. [lepros u yactota obpamienus. LleHTpocTpeMuTeTbHOE YCKOPEHHE.

TexHuueckue yCTporuCcTBa U MPAKTUYECKOE IPUMEHEHHUE: CIIUAOMETP, ABUKEHUE CHAPSAOB, LIETIHBIE U PEMEHHBIE
nepeiayu.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETa, WUTFOCTPALIMS KWHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[Ipeobpa3oBanue ABMKEHUM C UCTIOIB30BAHUEM IMPOCTHIX MEXAaHHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue nrkeHus Tena, OpolIeHHOro MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenune yckopeHust CBOOOHOTO MaICHHSI.

Hamnpasnenue ckopocTy Npu ABUKEHUU IO OKPYKHOCTH.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3yueHnne HepaBHOMEPHOTO IBMKEHUS C 1IEJIbIO ONPEIETICHUS MTHOBEHHON CKOPOCTH.

HccnepoBanue COOTHOIICHUSI MKy MYTSIMH, IPOUIEHHBIMU TEJIOM 32 MOCJIEI0BATEIbHBIC PABHBIC TIPOMEKYTKHU
BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUU C HAUYaJIbHOM CKOPOCTBIO, pAaBHOW HYIIIO.

N3yuenune nBUKEHUS IAPUKA B BI3KOU KUIKOCTH.

N3yuenue nBuxeHus Teaa, OpOINIEHHOTO TOPU3OHTAIBHO.

Tema 2. lunamuka

[Ipunuun otHocutenbHocTH ['anunes. [lepssiii 3akoH HetoToHa. HepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuina. [lpunnun cynepnosunuu cwi. Bropoit 3akon HetoTona 11 MarepuanbHOi Touku. Tperuit
3aKkoH HbIOTOHA /151 MaTepUaNIbHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Bunel Tpenus (1mokosi, ckoybxeHusi, kaueHus1). Cuna tpenus. Cyxoe tpenue. Cuia TpeHUs! CKOJIbXEHUS
u cuna Tpenus nokost. Koaddunument tpenus. Cuiia conpoTUBIICHUS TPU JBUKCHUH TEJa B KUAKOCTH WU Tase.

[TocTymarenbHOe U BpamaTelbHOE IBMKEHNE a0COIIOTHO TBEPOTO TeEa.

MOMEHT Cuiibl OTHOCUTENBHO OCH BpaileHus. [1nedo cumbl. Y ciaoBus paBHOBecUs: TBEPAOTO Tea.

TexHu4eckre ycTpoicTBa U MPaKTUUECKOE MMPUMEHEHHUE: TTOIIUITHIKH, IBUKEHUE UCKYCCTBEHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SIBrieHne nHepUUH.

CpaBHeHME Macc B3aUMOJIEHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cu.

CnoxxeHnue cui.

3aBUCHUMOCTB CHJIBI YIIPYTOCTH OT AedopMaIiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOAbEME U TTAJICHUH.

CpaBHeHME CHUIT TPEHUS TTOKOSI, KAYEHUS U CKOJIbKECHHUSI.

VYcnoBust paBHOBecHst TBEPAOTO Tena. Bubl paBHOBECHS!.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM 00pasIle, OT ux aedopma-
1117078

UccnepoBanue ycnoBuii paBHOBECHS TBEPJOTO TeJa, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3axonvl coxpanenus 6 MexaHuke

NmMnynbsc MatepuanbHOM TOUKHU (Tela), CHCTEMbl MaTepPHAIbHBIX TOYEK. MIMIynbe CHilbl M U3MEHEHUE UMITYJIbCa
Tena. 3aKOH COXPaHEeHHs UMITybca. PeakTHBHOE TBUKEHUE.

PaGota cuibl. MOIIHOCTH CHITBI.

Kunernueckas sHeprusi MaTepuaabHOM TOUkH. Teopema 00 U3MEHEHNN KUHETUYECKOM SHEPTUH.

[TorenumansHas sHeprus. [loTeHuumanpHas SHeprus ymnpyro AedOpMUPOBAHHON NpYyKuHBL. [loTeHnmampHas
SHEPTHs TeJia BOJIN3U MOBEPXHOCTH 3EMITH.



[ToreHnuaneHble U HEMOTEHUMANbHbIE CUIIbl. CBsI3b PabOThl HEMOTEHLUAIBHBIX CHJI ¢ U3MEHEHHEM MEXaHHYe-
CKOM 3HEPIUU CUCTEMBI TEJ. 3AKOH COXPaHEHMSI MEXaHUYECKON SHEPTHUH.

Yopyrue u Heynpyrue CTOIKHOBEHHS.

TexHnuueckue yCcTporuCcTBa U IMPAKTUYECKOE IPUMEHEHUE: BOJIOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET, IBUKEHUE pa-
KeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

Ilepexoa moTeHUMATIBHON SHEPTUU B KHHETUYECKYIO U 00OpaTHO.

Yuenuueckuu sxcnepumenm, rabopamopmuie pabomul

N3yuenne abCONOTHO HEYIIPYTOro yAapa ¢ HOMOILBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBA3M pabOThI CUIIBI C H3MEHEHUEM MEXAHUYECKON 3HEPTUU Tejla Ha MPUMEPE PaCTSKEHUS Pe3u-
HOBOT'O XKI'yTa.

Paznean 3. MoJsiekyasipHasi pu3uKa 4 TEPMOAHMHAMHUKA

Tema 1. Ocno6bl MONEKYNAAPHO-KUHEMUUECKOU Meopul

OcHOBHbBIE TMOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH U UX OMBITHOE 000CcHOBaHUE. BpoyHOBCKOE ABMXE-
aue. Jluddysus. Xapakrep IBMKEHUS U B3aMMOICHCTBHS YaCTHI] BeliecTBa. MoAenu CTPOSHUS Ta30B, KUAKOCTEH U
TBEPABIX TeNl U OOBSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE 3THUX Mojeneil. Macca u pasmepsl monekyn. KomuuectBo
BemectBa. [locTtostnuas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHUECKON TEOPUH HUJeaIbHOro ra3a. Adco-
JIOTHAsI TEMIIepaTypa Kak Mepa CpeaHell KHHETUYECKON SHEPIuM TEIJIOBOro ABMKEHUs vyacTull ra3a. [llkana temmnepa-
Typ KenpBuHa. I'a30Bble 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon Jlansrona. M3onporneccsl B uaeaaibHOM
ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe nmpeacTaBieHue U30IPOIECCOB: H30TepMa, H30X0pa, n300a-
pa.

TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBa, (PoTOrpaduu MOIEKYJ OPraHUYECKUX COSAUMHEHUH.

OmnpiTel 10 U Y3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JTBUKECHHUSI.

Mogens onbiTa LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOT'O B3aUMOACICTBHUS.

Mopaenb, HIUTFOCTPUPYIOIAsk IPUPOY TAaBJICHHUS ra3a Ha CTEHKHU COCYya.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSTHUS UI€aJIbHOTO ra3a, U30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

Omnpenenenne Macchl BO3/1yXa B KJIACCHOM KOMHATe Ha OCHOBE U3MEpEeHUI 00bEMa KOMHATHI, JaBJICHUS U TeMIIe-
paTypsl BO3/lyXa B HEW.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMeTPaMU COCTOSIHUS pa3peKEHHOTO Ta3a.

Tema 2. Ocnoevt mepmoounamuku

Tepmoaunamuyeckas cucrema. BHyTpeHHsISI SHEprus TepMOJIUHAMUYECKOH CHCTEMBI U CIIOCOOBI €€ M3MEHEHUSI.
KonunuectBo TemnoTsl u padoTta. BHyTpeHH:s SHEPrus 0IHOATOMHOTO UAeaIbHOrOo raza. Bunapl Temionepenauun: Terio-
IIPOBOAHOCTH, KOHBEKIMS, U3JIydE€HUE. Y IelbHasl TEMJIOEMKOCTD BellecTBa. KoaMuecTBO TEIIOTHI IPH TEIIONEpeEaaye.

[Tonstue 06 agunadarHom nporuecce. [lepBblil 3akoH TepmouHaMuky. [IpumMeHeHre nepBoro 3aKoHa TepMOJINHA-
MUKH K u3omponeccaM. ['papudeckas uHTepnpeTanus paboTsl rasa.

Bropoii 3akoH TepmoannamMuki. HeoOpaTuMOCTh IPO1IECCOB B MMPUPO/IE.

TemnoBsie MamuHbl. [IpUHIKTIBL AEHiCTBUS TETUIOBBIX MauH. [IpeoOpa3oBaHus YHEPTHH B TEIJIOBBIX MAIIMHAX.
Koaddumuent nmonesnoro nerictust teriopor mammebl. [ukn Kapro u ero koadduimeHT moie3Horo aeicTBus. IKo-
JIOTHYECKHUE MPOOJIEMBbI TETIJIOIHEPTETUKH.

TexHuueckue ycTpoicTBa M NPAaKTHUECKOE MPUMEHEHHE: JIBUraTellb BHYTPEHHETO CropaHwusi, ObITOBOM XOJIO-
JTUIBHUK, KOHJIULIUOHED.

Jlemoncmpayuu

V3MeHeHMe BHYTpEHHEW SHEpruM Teja MPU COBEPILIEHHH PaOOThI: BBUIET MPOOKH M3 OYTBUIKH MOJ ACHCTBUEM
CKaToro BO3AyXa, HarpeBaHue 3pupa B JaTYHHOU TpyOKe MyTEM TpeHus (BUACOAEMOHCTPALINS).

V3MeHeHMe BHYTpEHHEH SHEpruu (TeMIiepaTypsl) Teja Mpu Terionepeaaye.

OnpIT 0 aguabaTHOMY PACIIMPEHUIO BO3/1yXa (OIBIT C BO3YLUIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHUsl, peaKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol



N3Mepenne yenbHOM TEMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoovt

[TapooOpa3oBanue u konaeHcanus. Mcnapenue u kunenue. AGCONIOTHAs U OTHOCUTENbHAS BIAXKHOCTh BO3yXa.
Haceiennsriii nap. Y aenpHast TEIIOTa MapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KHTICHUS OT JaBJICHHUS.

Tépnoe Teno. Kpucrannuyeckne nu amopdHbie Tea. AHU30TPOMHUS CBOMCTB KPHUCTAILIOB. JKUAKHE KPUCTAIUTHI.
CoBpemenHbie MaTepuaiibl. [InaBinenne u Kpuctauiu3anus. Y [einbHas TeruioTa miasieHus. CyonuMarus.

VYpaBHeHHE TEIIOBOTo OanaHca.

TexHuueckue ycTpoHMCTBAa U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP M MCUXPOMETP, KAIOPUMETP, TEXHOIOTUU
MOJIyYEHUS! COBPEMEHHBIX MaTepUalioB, B TOM YKCIie HAHOMATEPHUaIoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CgolicTBa HaCBIIIEHHBIX apOB.

Kunenue npu noHW>KEHHOM JaBICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

HaGmoienne HarpeBaHus ¥ IJIABICHUS KPUCTAILUTHYECKOTO BEIIECTBA.

JleMOHCTpalus KpUCTaIJIOB.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3mepenue 0THOCUTEIHHON BIQKHOCTH BO3/1yXa.

Pa3znen 4. DiiekTpoanHamMuka

Tema 1. Inekmpocmamuka

Dnektpusanus Ten. DIEeKTpUUecKuil 3apsaa. JBa Buaa sneKkTpuyeckux 3apsaaoB. [IpOBOIHUKH, TUANEKTPUKUA U
MOJIYITPOBOTHUKH. 3aKOH COXPAaHEHUsI SJIEKTPUUECKOTO 3apsia.

B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TodeuHbId 35€KTpUYECKU 3apsia. Dnekrpuyeckoe noje. Hanpsoken-
HOCTbH 3JIEKTPUYECKOTO oIS, [IpuHIUMN cynepno3uuu 3MeKTPUYECKUX mnosien. JInnuu HanpsukEHHOCTU IIEKTPUUYECKO-
ro MoJjsl.

Pabora cwi anekrpocrarudeckoro moiist. Iloreniman. PasHoCTh moTeHnmanoB. [IpOBOAHUKY W AUDJIECKTPUKU B
3JIEKTPOCTATHUECKOM I0JI€. Ju3nexkTpudyeckas NpoOHUIAEMOCTb.

OnexTpoéMkocTh. KonaeHcarop. DieKTpoEMKOCTh IIOCKOTO KOHAEHCATOpa. DHEPIusl 3apsKEHHOI0 KOHJIEHCa-
TOpA.

TexHudeckue yCTpOHWCTBA U MPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOI, IEKTPOMETP, IEKTPOCTATHUECKas 3a-
[IUTA, 3a3eMJICHUE YIEKTPOIIPHUOOPOB, KOHIEHCATOP, KOMUPOBAIBHEIN anmnapar, CTpyHHBIA TIPUHTED.

Jlemoncmpayuu

VY CTpoiCTBO U IPUHLUIT ACHCTBUS 3IEKTPOMETPA.

B3anmoneiicTBre HaANEKTPU30BAHHBIX TEI.

DIEeKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOIHUKH B IIEKTPOCTATUUECKOM IIOJIE.

DneKkTpocTaTUYecKas 3allluTa.

JIMDJIEKTPUKHU B JIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTD AJEKTPOEMKOCTH TUIOCKOTO KOHAEHCATOpa OT IJIOIIAAN IJIACTHH, PACCTOSHUSA MEXKIYy HUMHU U JIH-
3JIEKTPUYECKON IIPOHNULIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol

N3mepenne 3meKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmosannsiit Inekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNEeKTpUYECKU TOK. YCJIOBHS CYyIIECTBOBaHUS 3JEKTpUUYECKOro Toka. Mcrounuku Toka. Cuna toka. IloctrosiH-
HBIN TOK.

Hanpsioxenue. 3akon Oma ai1g ydacTka 1enu.

DIEeKTpUYECKOe CONPOTHUBIICHUE. Y AEIBHOE CONpPOTHBIEHHE BemecTBa. llocimenoBartenbHOe, mapauiesibHOE,
CMEUIaHHOE COEIMHEHNE TPOBOIHUKOB.

Pabota snexktpuueckoro Toka. 3akon Jlxoyns—JIenna. MomHOCT AIEKTPUYECKOTO TOKA.

DNEKTPOABMKYIIAsl CHUJla U BHYTPEHHEE COMPOTHBICHUE MCTOYHUKA ToKa. 3akoH OMa JIJisl MOJTHON (3aMKHYTOH )
3NEKTpUYeCcKoM 1enu. KopoTkoe 3aMbIKaHHeE.

DNeKTpOHHAs MPOBOJUMOCTh TBEPIABIX METAJIOB. 3aBUCHMOCTH CONPOTHUBIECHUS METAUIOB OT TEMIIEPaTypBhl.
CBepXIIpOBOANMOCTb.

DnekTpuyecKkuil Tok B Bakyyme. CBONCTBA 3IEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs U IPUMECHAs MPOBOIMMOCTb MOIYNpoBOAHUKOB. CBolicTBa p—N-niepexona. Ilo-
JTYTPOBOIHUKOBBIE TPUOOPHI.

DNeKTpUUECKU TOK B pacTBOpPAX M pacilylaBax 3JeKTPOIUTOB. DIEKTPOIUTHYECKAS AUCCOIHALIMSL. DIEKTPOIIU3.



DJIEKTpUYECKUH TOK B razax. CaMoCTOSTEIbHBIA U HECAMOCTOSITENbHBIN pa3psan. Monuus. [lnazma.

TexHuueckue yCTpOHWCTBa M MPAKTUYECKOE MPUMEHEHUE: aMIIEPMETp, BOJBTMETP, PEOCTAaT, UCTOUYHUKH TOKa,
3JIEKTpOHArpeBaTelibHbIe MPUOOPHI, ITEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYyMHBIN THO,
TEPMHCTOPHI ¥ POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHUS.

3aBUCHMOCTb COITPOTUBIICHUS HUIUHIAPUYECKUX MPOBOAHUKOB OT JUIMHBI, IUIOIMIA/IA MOIIEPEYHOr0 CEYEHUS U Ma-
Tepuana.

CwMmenaHHOe COeTMHEHUE TIPOBOJHUKOB.

[Ipsimoe m3mepeHue 3naeKTpoABHXKYLIEH cuiibl. KOopoTkoe 3aMblkaHuE TajgbBaHMYECKOIO 3JIEMEHTAa U OLIEHKa
BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 31EKTPOIUTOB.

HckpoBoii pa3psag U IpOBOAMMOCTb BO3AyXa.

OnHOCTOPOHHSS TPOBOJAUMOCTD AUO/IA.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3yueHnne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoABIUKYIIEH CUIIbl MICTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHUS.

Habmonenue snekrpomnusa.

MexnpeameTHble CBSI3U

Nzyuenue xypca ¢pusuku 6a3oBoro ypoBHs B 10 kiiacce oCyHIECTBISETCA C YUETOM COAEPKATEIBHBIX MEXIIPE/-
METHBIX CBSI3€H C KypcaMU MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBA3aHHbIE C U3YUYEHHEM METOJIOB HAyYHOTO MO3HAHUS: SBJICHUE, HAYYHBIN (akKT,
TUIoTe3a, (Pu3nvecKas BeIMINHA, 3aKOH, TEOPHs, HAOII0IeHUE, IKCIIEPUMEHT, MOICTTMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHre CUCTEMbl YpaBHEHUH, TUHEHas (GyHKIus, napaboina, runepOona, ux rpauku u cBou-
CTBa, TPUTOHOMETPUYECKHE (PYHKIMH: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOXK]Ie-
CTBO, BEKTOPBI U UX MPOEKIIMHU HA OCU KOOPJIMHAT, CII0KEHNUE BEKTOPOB.

Buonoeus: MexaHndeckoe NBHKCHUE B JKMBOW mpupoze, auddysus, 0CMOC, TEIUIOOOMEH XKUBBIX OPTaHU3MOB
(BUBI TEILJIONIEPEIaYH, TEIJIOBOE PABHOBECHUE), IIEKTPUUECKUE SIBJICHHS B )KUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BELIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIpHAs Macca, Tell-
JIOBBIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEH U ra30B, FNEKTPUUECKUE CBOMCTBA METAJIOB, 3JEKTPOJIUTUYECKAS] JUCCOLIH-
anus, TaJlbBaHUKA.

T'eocpaghus: BNaXXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonozus: npeodpa3oBaHKUe ABMXKEHUN C UCIIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B TEXHMKE, MOIITUITHH-
KU, UCIIOJIb30BAHHME 3aKOHA COXPAHEHHUS MMITYJIbca B TEXHHKE (pakeTa, BOJOMET M APYTUE), ABUTaTellb BHYTPEHHETO
CropaHusi, napoBasi TypOrHa, OBITOBOI XOJOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTUH TIOJTYyYEHHUS] COBPEMEHHBIX MaTepua-
JIOB, B TOM YHCIJIe HAHOMATEPHUAaJIOB, 1 HAHOTEXHOJOTHH, IEKTPOCTATUYECKAs 3aIINTa, 3a3eMJICHHE DIIEKTPONPUOOPOB,
KCEPOKC, CTPYHHBIN MIPUHTEP, dJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, AIIEKTPOOCBETUTENbHbIE TPUOOPHI, TaIbBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMunka

Tema 3. Maznumnoe none. In1eKmpomMacHUMHAA UHOYKUUA

[TocrossHHBIE MarHUTHI. B3anMoieicTBHE MOCTOSHHBIX MarHUTOB. MarHuTHoOE 1oje. BeKTop MarHuTHOW MHIYK-
uuu. [IpyHIMn cynepno3uumyu MarHUTHBIX nojei. JInHun MarouTHOW MHAYKuU. KapTuHa JIMHUI MarHUTHOM MHJTYK-
ITAH TIOJIST TOCTOSTHHBIX MarHUTOB.

MarnuTHoe 1nojie IpoBOAHUKA ¢ TOkOM. KapTuHa TUHUIM MHIYKIMA MarHUTHOTO MOJI JUIMHHOTO MPSMOTO MPo-
BOJIHHKA U 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHUKA, KAaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaeiicTeue mpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJyJib U HallpaBJICHUE.

Cuna JlopeHnua, e€ MOJyJib U HanpaBlieHue. J[BrkKeHUe 3apsiKeHHOM YacTUIbl B OJJHOPOJHOM MAarHUTHOM IIOJIE.
Pa6ota cunsl Jlopenta.

SIBneHue 37eKTPOMarHUTHOM MHIYKUMU. [IOTOK BEKTOpa MarHUTHOM MHIYKUHUU. DIEKTPOABUKYILIAS CUJIA WUH-
TYKIIAW. 3aKOH JIEKTpOMarHuTHOW nHaykiuun dapazes.

Buxpesoe snexktpuyeckoe mose. INeKTPOJBHKYIIAs CUjla UHAYKIIMU B IPOBOJHUKE, IBMXKYIIEMCS IOCTYNaTeNb-
HO B OJJHOPOJTHOM MarHMTHOM ITOJIE.

IIpaBuio JleHua.

NHnykTHBHOCTD. SIBICHNE CAMOMHIYKIIMH. DJIEKTPOIBIIKYIIAS CHJIa CAMOWHTYKITHH.



DHeprusi MAarHUTHOTO TOJISl KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIeE.

TexHUYecKkue yCTpOrWCTBa U MPAKTUYECKOE MPUMEHEHHE: MOCTOSTHHBIC MAarHUTHI, DJIEKTPOMArHUTBI, JIEKTPOIBH-
raTeb, YCKOPUTENIH 3JIEMEHTAPHBIX YaCTHI], UHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIuHYY MHIYKIIMA MarHUTHOTO TOJISL.

B3anMozeiicTBre IBYX MPOBOJIHUKOB C TOKOM.

Cuna Amrepa.

HetrictBue cuibl JIopeHila Ha HOHBI DJIEKTPOJIUTA.

SIBneHue MEKTPOMArHUTHON UHAYKIINH.

[IpaBuio Jlenua.

3aBUCHUMOCTD AJIEKTPOJIBHKYIICH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO MOTOKA.

SBneHne caMOMHIYKITUH.

Vuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3yuenrne MarHuTHOTO TOJIS KATYITKH C TOKOM.

UccnepoBanue neicTBUSI TOCTOSHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue SBICHUS AICKTPOMArHUTHON WHYKITHH.

Pa3pen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMACHUMHbIE KOTCOAHUA

KonebarenbHas cucrema. CBoOOIHBIE MeXaHUUECKUE Kosiebanus. ['apmonnyeckue konebanus. [lepuon, yactora,
ammuTyAa u ¢aza koneOanuid. [IpyXuHHBIA MasTHUK. MaTeMaTH4eCKuii MasTHUK. Y paBHEHHE TAPMOHHUYECKUX KOJIe-
6anuii. [IpeBpalienue sHepruy Npyu rapMOHNYECKUX KOJIeOaHUSX.

Konebarenbubiii KoHTYp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KOJEOaHUs B HA€aIbHOM KOJ€OATEIbHOM KOHTYpE.
AHasiorusi MeXJy MEXaHHYECKUMHU U 3JIEKTPOMArHuTHbIMU KonebaHusmu. @opmyna TomcoHa. 3akoH COXpaHEHHUs
SHEPrUM B UJICATBHOM K0JIeOaTeIbHOM KOHTYpE.

[IpencraBnenue o 3aryxaroumx KojeOaHusAX. BolHyk/1eHHbIE MexaHndyeckue kojebanus. Pezonanc. BeiHyxaen-
HBI€ JIEKTPOMAarHuTHbIE KOJIeOaHusl.

Ilepemennbil TOK. CHHYCOWJAJIBHBIN NIEPEMEHHBIN TOK. MOIIHOCTh IIEPEMEHHOr0 TOKAa. AMIUIUTYIHOE U J€H-
CTBYIOILIEE 3HAYCHUE CUJIbI TOKA U HAIIPSKEHHUS.

Tpancdopmarop. [IponsBoacTBo, nepegaya U NOTPeOICHUE FINEKTPUUECKON IHEPIUU. DKOJIOTHYECKUE PUCKU IIPU
IIPOU3BOJICTBE 3JIeKTpo3Hepruu. KynbTypa Hcronb30BaHUs 3JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHnuyeckue ycTpolicTBa U MPAaKTUYECKOE IIPUMEHEHUE: MEKTPUIECKUI 3BOHOK, TEHEPATOP NEPEMEHHOTO TOKA,
JMHUH 3JIeKTponepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojiedaTeabHON cucTeMbl (IPY>KUHHBIN UM MaTEMaTUYECKUI MasITHUK).

Habmoienue 3atyxaroniux koiaeOaHui.

HccnenoBanue cBONCTB BBIHYXK/IEHHBIX KOJI€OaHUM.

HaGntonenue pezonanca.

CBOOOIHBIE AIEKTPOMArHUTHbIE KOJIeOaHuU .

OcuusiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HANpPSKEHUS. OT BPEMEHH) JJIS 3JIEKTPOMArHUTHBIX KOJIeOaHH.

Pe3onaHc npu nocnenoBaTeNnbHOM COETUHEHUH PE3UCTOPA, KaTYIIKH HHAYKTUBHOCTH U KOHJEHCATOPA.

Mozenb IMHUY 3JIEKTPOIIEPEIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH NTEPHOAA MAJIBIX KOJIeOaHU rpy3a Ha HUTH OT JAJIMHBI HUTH M Macchl rpysa.

HccnenoBanue nepeMeHHOI0 TOKa B LIEMU U3 MOCIEI0BATEIbHO COEMHEHHBIX KOHAEHCATOpa, KaTYIIKU U pe3u-
cTopa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHnueckue BOJIHBI, ycloBuUs pacipoctpanenusd. Ilepuoa. Cxkopocts pacnpocTpaHeHus U JIMHA BOJIHBL. [lo-
nepeyHble U NpooIbHbIE BOJIHBL. HTepdepenius u nudpakius MEXaHUYECKUX BOJH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJIHBI. Y CIIOBUS U3ITyYEHUS JIEKTPOMArHUTHBIX BOJIH. B3anMHas opueHTtanus BeKTopos E,
B, V B anexkrpomaruHuTHO#H BosiHe. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTPa)KeHUE, MPEeOMIICHHE, MOJIIpU3alus, 1u-
dpaxus, narepdpepennns. CKopocTb AIEKTPOMarHUTHBIX BOJIH.

[IIkana 3MeKTpOMarHUTHBIX BOJIH. [IpuMeHeHne 3J1eKTPOMarHUTHBIX BOJH B TEXHUKE U OBITY.

[IpuHOMIIBI panOCBA3U U TeNIEBUACHUS. Paaronokanus.



DJIEKTPOMArHMTHOE 3arpsi3HEHUE OKPYKAIOIEeH Cpeibl.

TexHuueckue yCTporuCcTBa M MPAKTUUECKOE MPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI, YIbTPAa3BYKOBAs IUArHO-
CTHKa B TEXHUKE U MEAMIIMHE, Pajap, paluonpuéMHUK, TEIEBU30p, aHTeHHA, TeaedoHn, CBU-neusb.

Jlemoncmpayuu

O6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJ0IbHBIX BOJH.

Konebmromeecs Te10 Kak HCTOYHUK 3BYKA.

Habmtoienue orpakeHus U NpeoMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue naTepdepeHnn U AuQpakind MEXaHHIECKUX BOJTH.

3BYKOBO pe30HaHC.

HaGmoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAON U 9aCTOTON KOJICOaHMIA.

HccnenoBanne CBOWCTB 3J€KTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MPEIOMIICHHE, MOJIApU3alus, AUPpaKIus, UH-
TepepeHITus.

Tema 3. Onmuxka

I'eomeTpuueckas ontuka. [IpamosmHEHOE paclpoOCTpaHEHHUE CBETA B OAHOPOAHOM cpene. Jlyu cBera. Toueunbiin
HCTOYHHK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue n300paKeHN B INTIOCKOM 3epKalie.

[Ipenomiienue cBeta. 3aKOHBI MpPEIOMIICHHS cBeTa. AOCOMIOTHBIN MoKa3arenb npenomieHus. [loaHoe BHyTpeH-
Hee oTpaxkeHue. [IpenenbHblil yroJl MoaHOro BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cBera. CoxxHbINA cocTaB Oenoro ceera. L[Ber.

Cobuparolye u pacceuBaroliye JUH3bl. ToHKas JuH3a. POKYCHOE PacCTOSHUE U ONTHUYECKas cujla TOHKOM JIMH-
3bl. [TocTpoeHmne n300paxeHuii B coOMparoIux U paccenBaromux jJuH3ax. @opmyna TOHKOW JIUH3BL. Y BEeTUYEHHE, /1a-
BAaE€MOE€ JIMH30M.

[Ipenenbr IpUMEHUMOCTH T€OMETPUYECKOMN ONTUKHU.

BonroBas ontuka. MaTepdepenus ceera. KorepeHTHbIC HCTOYHUKH. Y CJIOBHS HAOIOICHUS MAaKCUMyMOB U MHU-
HUMYMOB B UHTEP(EPEHIIMOHHOI KapTUHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakmus ceeta. Judpakinuonnas pemiértka. Y CioBue HAOIIOICHUS TJIABHBIX MaKCHMYMOB TIpY TAJCHHH MO-
HOXPOMAaTHUYECKOr0 CBETa Ha TU(PAKIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuyeckue ycTpoilcTBa W MpaKTUUYECKOE MPUMEHEHHE: OUKH, JIymna, (hoToammapar, IpOeKIUOHHBIN ammapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(PAKITMOHHAS PEIIETKA, TIOISPOUI.

Jlemoncmpayuu

[IpsiMmonuHEITHOE pacpocTpaHeHue, OTpaKeHHe U pesioMmiieHre cBeta. OnTudeckue npudopsl.

[TonHoe BHyTpeHHEe oTpaxeHue. Moiens cBeTOBOA.

HccnenoBanue cBONCTB N300paKeHU B TMH3AX.

Mopenu MUKpOCKOMa, TEIECKOIA.

HabGmronenue nunrepdepeHiuu ceera.

Habmtonenue nugpakuuu cera.

HabGmronenue aqucnepcun certa.

[Tonyyenue cnekTpa ¢ HOMOIIBIO NPU3MBI.

[Tonyuenue ciekTpa ¢ TOMOIIbIO TU(PPAKIIHOHHON PELIETKY.

Habmroienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol

N3mepenne nokazaresns NpeoMIIEHUs CTEKJIA.

HccnenoBanue cBONCTB N300paKeHH B TMH3aX.

Habmronenue aucnepcuu cBera.

Pa3nes 6. OcHOBBI cIeIHAJILHOM TEOPHH OTHOCHTEIbHOCTH

FpaHI/II_[I)I IPUMECHUMOCTHU KIJIACCUYECKOM MEXaHUKH. HOCTy.TIaTBI CH@HHaHBHOﬁ TEOpHUU OTHOCUTCIIBHOCTU: MHBA-
PHAHTHOCTh MOJYJIsl CKOPOCTH CBETA B BAKyyMe€, IPUHIIMII OTHOCUTEIBHOCTH DMHILTEHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMe/JIEHUE BPEMEHH U COKPAILEHUE JITTUHBI.

OHeprus U UMIYJIbC PENSITUBUCTCKON YaCTHIIBI.

CBsI3b MAacCEI € 3Hepr1/1e171 N UMITYJIbCOM peHﬂTHBHCTCKOﬁ YaCTHUIIbI. 9Hepr1/1$[ IIOKOsI.

Paszpen 7. KBanToBas pusuka

Tema 1. Dnemenmol K6AHM OG0 ONMUKU

®oronsl. opmyina [1nanka cBs3u sHepruu GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYJIbC POTOHA.

OtkpeiTue u uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHbl hoTorpdekTa. YpaBHeHue DitH-
mreitHa 1 Goroaddexra. «KpacHas rpanumna» gororddexra.



JlaBrenne cBera. OnwiThl [1. H. JIeOenena.

XUMHUYECKOE IECTBHUE CBETA.

TexHuyeckue ycTpolcTBa UM MpakTHUYECKOe MpUMEHEHHe: (oTodaeMeHT, (HOoToaTIMK, COHEeuHasi Oarapesi, cBe-
TOJIHOA.

Jlemoncmpayuu

®oTo3PeKT Ha YCTAaHOBKE C IUHKOBOU IJIACTHHOM.

HccnenoBanue 3akoHOB BHeIIHETO GoTtodddexra.

Ceeroauos.

Connevnas 6arapes.

Tema 2. Cmpoenue amoma

Mopenb atoma Tomcona. OnbiTel Pezepdopaa o paccesauto o -uactuil. [Inanerapuas moaens atoma. [locrysa-
Thl bopa. M3ny4yenue u nornomnienne GOTOHOB MPH MEPEX0JIe aTOMA ¢ OAHOTO YPOBHS SHEPTUU Ha APYroil. Buasl criek-
TpoB. CIIeKTp ypOBHEM SHEPruu aToMa BOJA0pOAa.

BoustHoBBIE cBOMicTBa yacTull. Bonubl ae bpoinsa. KopryckyisspHO-BOJIHOBOM Tyanu3M.

CrioHTaHHOE M BBIHYKJCHHOE U3ITyYCHHE.

TexHuueckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHE: CIIEKTPAIbHBIA aHAIU3 (CIIEKTPOCKOMN), Ja3ep, KBAHTO-
BBl KOMITBIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pesepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habmroienue nHeHvaThIX CEKTPOB U3IIYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamoptvie pabomol

HaGuroienne JIMHeWYaToro CreKTpa.

Tema 3. Amomnuoe aopo

DKCIIEpUMEHTBI, TOKA3BIBAIOMINE CIIOKHOCTh CTpoeHUs siipa. OTKpeITHE pajanoakTuBHOCTH. OmbIThI Pesepdopaa
M0 OMPEJENICHNI0 COCTaBa PaIuOaKTUBHOrO nM3nyueHus. CBoiicTBa anbda-, 6eTa-, raMMa-usnydeHus. BiusHue paauo-
AKTUBHOCTH Ha >KUBBIC OPTaHU3MBI.

OTtkpsiTHE TPOTOHA U HeWTpoHa. HykionHas monens siapa ['eiizenbepra—lBanenko. 3apsa sapa. MaccoBoe uuc-
70 sapa. M3orornsl.

Anbba-pacniag. DJIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ["amma-u3znydenue. 3aKoH pailOaKTUBHOTO pacia-
Ja.

DHeprus CBA3M HYKJIOHOB B sifipe. Snepubie cuibl. JledekT macchl sipa.

AnepHsle peakunu. JleneHne U CUHTE3 SAEp.

Snepusiii peaktop. TepmosinepHbliii cunTe3. [Ipo6ieMbl U MEPCIEeKTUBHI SIIEPHON SHEPTeTUKU. DKOIOTUYECKUE
ACIEeKTHI SJIEPHONU SHEPTETUKH.

DneMeHTapHble YacTulbl. OTKPBITHE TO3UTPOHA.

Mertoabl HAOMIOACHUS U PETUCTPAIIUU DJIEMEHTAPHBIX YACTHII.

dyHaaMeHTanbHbIe B3auMoieicTBus. EqMHCTBO (hr3nueckoil KapTUHBI MHpA.

TexHHUEeCKHE YCTPONCTBA U MPAKTUYECKOE MPUMEHEHUE: JO3UMETpP, KaMepa BuiibcoHa, siAepHbIil peakTop, aToM-
Hasi boMOa.

Jlemoncmpayuu

CuéTunK HOHM3HUPYIOLIUX YACTHII.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomoi

HccnenoBanue TpekoB 4acTUIl (110 TOTOBBIM doTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Dtansl pa3BUTHS acTpoHOMUU. [IpUKIagHOE 1 MUPOBO33PEHYECKOE 3HAYEHHE aCTPOHOMMUMU.

Bun 3Bé3aH0r0 Heba. Co3Be3aus, spKue 3BE3/bI, JIAHETHI, UX BUANMOE IBHKCHHUE.

ComnHeunas cucrema.

Connue. ConneuHas akTUBHOCTb. Mctounuk sHeprun ConHIA U 3BE3/. 3BE3/IbI, NX OCHOBHBIE XapaKTEPUCTHUKHU.
JuarpaMma «CIEKTPaJIbHBIA KJIaCC — CBETUMOCTBY». 3BE3/BI TJIABHOW MOCIEIOBATEIHFHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTb) IS 3BE3]1 TJIaBHOM MOcCeAoBaTeIbHOCTU. BHyTpeHHee ctpoenue 3B€31. CoBpeMEHHbIE MTPEACTABICHUS O
MPOUCXO0KICHUH U BOJoNK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mneunsiii [lyts — Hama [Nanaktuka. [lonoxenue u neuxenne Connua B [Nanaktuke. Tunel ranaktuk. Paauora-
JTAKTUKH U KBa3apbl. YEpHBIE IBIPHI B SIAPAX FaJaKTHK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa66ma. Pazoeranue ranaktuk. Teopus bonbiioro B3psia. Pennk-
TOBOE U3JTyYCHHE.



MacmrabHas cTpykrypa Beenennoit. Meraranaktuka.

Hepeménusie npo0ieMbl aCTpOHOMUH.

Vuenuueckue nabnrooenus

Habmoienust HEeBOOPYKEHHBIM TJIa30M C HCIOIH30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHUH ISl OTPEAETICHUS T0-
JI0’)KeHUs1 HeOeCHbIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3ausi CeBEpHOTO MOTYyIIapus U IpKue 3BE3/bI.

Ha6monenus B Teneckon JIyHsl, uianer, Mineurnoro [lyrtu.

O6o0maronee NoBTOpeHne

Ponb ¢pu3uku ¥ aCTPOHOMHH B SKOHOMHYECKOM, TEXHOJIOTMUYECKON, COIMATIBLHON M STHUECKOW cdepax aesiTelb-
HOCTHU YEJIOBEKa, POJb U MECTO (PM3UKH M aCTPOHOMHUH B COBPEMEHHOM Hay4yHOI KapTHHE MUpPa, pOJib (PU3HUECKOI Teo-
pun B pOopMUPOBAaHUH MPECTABICHUHA O PU3NUECKON KapTHHE MUPA, MECTO (PU3UUECKOM KAPTUHBI MUPA B OOIIEM PSIILy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX IPEICTABICHUNA O IPUPOJE.

MexnpeamerHblie CBA3H

N3yuenue kypca ¢puszuku 6a3oBoro ypoBHs B 11 kjacce oCyIIeCTBISETCS C yUETOM COJIEPKaTEIbHBIX MEXIPEI-
METHBIX CBSI3€H C KypcaMHi MaTeMaTUKH, OMOJIOTUH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBI3aHHbIE C U3YUYEHHEM METOJIOB HAyYHOTO MO3HAHUS: SBJIEHUE, HAYUYHBIN (akKT,
TUIoTe3a, (Pu3ndeckas BeIMYMHA, 3aKOH, TEOpHs, HaOII0IeHUe, SKCIIEPUMEHT, MOACTHUPOBAHNE, MO/IENb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHHM, TPUTOHOMETpPHUYECKHE (YHKIMH: CUHYC, KOCUHYC, TAaHT€HC, KO-
TaHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECCTBO, BEKTOPBI U UX IIPOEKIUU HA OCH KOOPIAMHAT, CII0KEHUE BEKTO-
POB, MPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIUH, MPU3HAKU MOAOOUS TPEYroJbHUKOB, ONpeaeeHHE IUIOMAAN TIOCKUX
¢uryp u o0béma Tei.

buonocus: snextpuueckue SBICHUS B KUBOW MpHpOJE, KojeOaTenbHble IBUKCHUS B KUBOW MPUPOIE, ONTUYEC-
CKHE SIBJICHUS B )KUBOM IIPUPOJE, NEHCTBUE paJUallii HA )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUTMUECKask CTPYKTypa TBEPBIX TEJ, MEXaHU3MbI 00pa30BaHuUs KpHU-
CTAJUINYECKON PEIIETKH, CIIEKTPAIbHbIN aHAIIN3.

T'eocpaghus: marHUTHBIE TONIFOCAa 3€MJTH, 3aJIe)KH MAarHUTHBIX PyA, GOTOChEMKA 3€MHOM MOBEPXHOCTH, MPEICKa-
3aHUE 3€MJICTPSICEHUN.

Texnonocusi: TUHUU 3IIEKTPOIEpEaay, Fr€HepaToOp NEPEMEHHOTO TOKA, AJIEKTPOJBUraTeilb, UHIYKIUOHHAS I€Yb,
pamap, paauompuéMHUK, TEIeBU30p, aHTeHHa, Tenedon, CBYU-meuysb, MPOSKIIMOHHBIN anmapar, BOJOKOHHAS OITHKA,
conHe4Has Oatapesi.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE CPE/-
HEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHoro npeaMera «Pu3nka» Ha YpoBHE cpeHero oodmero oopasoBanus (6a30Bbli YPOBEHb) JT0JIXK-
HO 00€CHeYUTh TOCTUKEHUE CIENYIOIINX JUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX PE3YJIbTa-
TOB.

JIMYHOCTHBIE PE3YJIBTATBI

JlmuHOCTHBIE pe3ynbTaThl OCBOEHUSI yueOHOro mpenmMera «®dusmka» AOHKHBI OTpa)XaTb TOTOBHOCTh U CHOCO0-
HOCTbh 00yYaroIuxcs pyKoBOICTBOBATHCS CHOPMUPOBAHHON BHYTpEHHEH MO3UIMENH TMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHUEHTAINH, MO3UTUBHBIX BHYTPEHHUX YOEKIEHUHN, COOTBETCTBYIOIIMX TPAJUIIMOHHBIM LIEHHOCTSIM POCCHICKOro 00-
IECTBA, PACIIMPEHUE KU3HEHHOIO ONBITA U OMNbITA ACSITEIBHOCTH B NPOLECCE PEaln3aliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEIbHOM EATEIIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OPMHUPOBAHHOCTH IPAKJAHCKOM MO3UIINK 00Y4arOIIErocss Kak akTUBHOTO M OTBETCTBEHHOT'O YJIEeHA POCCUIMCKO-
ro oOIIecTBa;

MPUHATHE TPAJIULMOHHBIX 00IIEYETIOBEUECKUX TYMaHUCTUUECKUX U IEMOKPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIESITEIbHOCTh B MHTEpECaX TIpa)KIaHCKOro OOIECTBa, y4acTBOBaTh B CaMo-
yIpaBiIeHUH B 00pa30BaTeIbHON OpraHU3aliy;

YMEHHUE B3aMO/ICHCTBOBATh C COIIMATIBHBIMU HHCTUTYTAaMH B COOTBETCTBUU C UX (PYHKIMSMM U Ha3HAYCHUEM;

TFOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKON EATEIbHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHUS

c(OpPMUPOBAHHOCTH POCCUMCKON I'paX1aHCKON UACHTUYHOCTH, MTATPHOTU3MA;

LIEHHOCTHOE OTHOIIEHHUE K TOCYAaPCTBEHHBIM CHUMBOJIAM, JOCTHKEHHUSIM POCCUICKUX YUEHBIX B 00JacTu (pU3UKH
U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;



CIIOCOOHOCTh OIICHMBATh CHTYallMI0 M HNPUHUMAaTh OCO3HAHHBIC PEIICHMS, OPHUEHTUPYSICh Ha MOpPaJIbHO-
HpPABCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHUCIIE B JICATEIILHOCTH YIEHOTO;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOHYUBOTO Oy yIIIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS

ACTETHYECKOE OTHOLICHUE K MHUPY, BKJIIOYAsk 3CTETUKY HAyYHOTO TBOPUYECTBA, IPUCYIIETo (pU3HIEeCKOi HayKe;

5) Tpy10BOT0 BOCTIMTAHUS:

MHTEPEC K Pa3IM4YHBIM chepaM NpodhecCHOHANBHON AESATENFHOCTH, B TOM YHCIIE CBA3aHHBIM C (DU3MKOW U TEXHHU-
KO, yMEHHE COBepIIaTh OCO3HAHHBIA BHIOOp Oynymieil nmpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE ILJIa-
HBI;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHMIO M CaMOOOPa30BaHUIO B 00JIACTH (PU3UKU HA MPOTSHKEHUU BCEH KH3-
HH;

6) 9K0JIOrNYECKOT0 BOCTIUTAHHUS:

cpOpPMHUPOBAHHOCTH FKOJIOTUIECKON KYJIbTYpBI, OCOZHAHHE TII00aJIBHOTO XapaKTepa SKOJIOTHYECKHUX ITPOOIIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JEHCTBUI B OKPYXKAIOUIEH CPEJIe HA OCHOBE 3HAHUSA LIEJIEN yCTOMYUBOTO Pa3BU-
THSI YEJIOBEUECTBA;

pacIIMpeHue OIbITa JISSTETBHOCTH SKOJIOTHYECKOM HAIPaBICHHOCTH HA OCHOBE MMCIOLIMXCSI 3HAHUH 110 (PU3HKe;

7) HEHHOCTH HAYYHOTO MIO3HAHMS:

cpOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI (PU3UUECKON HAYKH;

OCO3HaHHE LICHHOCTH HAYyYHOH JIESATEeIbHOCTH, TOTOBHOCTH B IpOIecce U3yUeHHs (PU3NKN OCYIIECTBIISATh IPOEKT-
HYIO M UCCJICJIOBATEIbCKYIO ICSITEIbHOCTh HHMBUAYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBIE YHHBeEPCcAJIbHbIE YUeOHbIE JeiCTBUS

Ba3oBble Jlornueckue AeicTBUA:

CaMOCTOSITENILHO (POPMYITUPOBATEH U AKTyaTM3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

ONPEIEATh UEIH IEATeIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX TIOCTUKEHUS;

BBISIBJISTH 3aKOHOMEPHOCTH M IIPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3HUECKUX SBIICHUSX;

pa3pabaThiBaTh IUIaH pelIeHUs MpoOIeMbl ¢ y4ETOM aHAlIM3a UMEIOUINXCS MAaTepUAIbHBIX U HeMaTepHabHBIX
pecypcos;

BHOCUTb KOPPEKTHUBBI B JACSITEIBHOCTb, OLICHUBAaTh COOTBETCTBUE PE3YyJbTATOB LIEJIIM, OLICHUBATh PUCKU MOCIE/-
CTBHH JIEATEIHLHOCTH;

KOOPJIUHHUPOBATH U BBIINOIHATH pabOTy B YCIOBUSAX peaIbHOr0, BUPTYATbHOIO U KOMOMHUPOBAHHOTO B3aUMO/ICH-
CTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.

ba3oBble ucciienoBare/ibCKkie 1eHCTBUA:

BIIa/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHSATHSAMHU U METOIaMU (PU3HUECKON HAYKU;

BJIQJIETh HaBBIKAMHU y4€OHO-HMCCIIEIOBATEIHCKON M MPOEKTHOMN JIEATEIbHOCTH B 00J1acTU (DU3UKH, CTOCOOHOCTHIO
¥ TOTOBHOCTBIO K CAMOCTOATEILHOMY MOMCKY METOJIOB pelIeHHs 3a/1a4 (PU3UUEeCKOro COAepKaHUs, IPUMEHEHHIO Pa3-
JUYHBIX METOJIOB ITO3HAHMUS;

BIIQ/IETh BUJIAMU JIESTEIHHOCTH 1O MOJTYYSHHIO HOBOT'O 3HAHMS, €T0 MHTEPIPETallii, MPeoOpa3oBaHUIO U MpUMe-
HEHHUIO B PA3JIMYHBIX YYEOHBIX CUTYaAIIUSIX, B TOM YHCJIE TIPU CO3JaHUU YUYEOHBIX TPOEKTOB B 00JaCTH (DU3UKY;

BBISIBJIATh IPUUMHHO-CIIEACTBEHHBIE CBSI3U M AKTYaJIM3UPOBATh 3a/1auy, BBIABUTATh TUIIOTE3Y €€ pElICHUs], HaX0-
JUTh apTYMEHTHI JIJIsl J0Ka3aTeIbCTBA CBOUX YTBEPKIEHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBATh MOJIYYEHHBIE B XOJI€ PELICHUS 3a/1aud Pe3yibTaThl, KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTD,
MIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSX;

CTaBUTHh U (HOPMYIHUPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIbHON JEATEILHOCTH, B TOM YUCIIE TPU U3YUCHHUH
buzuky;

JaBaTh OIEHKY HOBBIM CUTYAIUsM, OIEHUBATH MPUOOPETEHHBIH OIBIT;

YMETh NEPEHOCHUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEIEATETLHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ undopmanmeii:

BIIQ/IETh HABBIKAMH TONy4YeHHS WH(OpMAaUu (U3NIECKOTO COJAEPIKAHUS W3 UCTOYHHKOB Pa3HBIX TUIIOB, CaMO-
CTOSITEJIPHO OCYIIECTBJIATh MOWCK, aHAIW3, CHCTEMATH3allMI0 U WHTEPHpPETAni0 WHPOpPMAIMK pa3IMYHBIX BUJIOB U
dbopM TpeCTaBICHNUS;

OIICHUBAThH JJOCTOBEPHOCTH MH(MOPMAITIH;



WCTIOJIB30BaTh CPEACTBA MHPOPMAIMOHHBIX ¥ KOMMYHHKAIIHOHHBIX TEXHOJIOTUH B PEIICHUH KOTHUTHBHBIX, KOM-
MYHUKATUBHBIX U OPraHU3allMOHHBIX 3a1a4 C COGHIO,Z[GHI/IGM Tpe60BaHI/II7I OPTrOHOMHUKHU, TCXHUKHA 663OHaCHOCTI/I, TUTHUCEC-
HBI, PECYpCOCOEPEIKEHHUSI, MPABOBBIX M 3TUUECKUX HOPM, HOPM HHPOPMAIIMOHHON 0€301IaCHOCTH;

CO3J1aBaTh TEKCThI (PU3UUECKOTO COACPIKAHUS B PA3THUHBIX (popMaTax ¢ yd€ToM HazHaueHHUs MHPOPMAIIUH U 1ie-
JICBOHM ayIUTOPUH, BEIOUpAst ONTUMAIIEHYIO (hOpMY TIPEICTABICHHUS U BU3YyaJIH3allHH.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

OCYILECTBISATH OOLIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOMN JCATEIBHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYAIMi U CMATYaTh KOH(GIUKTHL;

pa3BEPHYTO U JJOTUYHO U3JaraTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAaHUEM S3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHIMBUAYAIbHON pabOTHI;

BBIOMPATh TEMAaTUKy U METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH Ka)JIOTO
YJieHa KOJIJIEKTUBA;

MIPpUHHUMATh LCIIN COBMECTHOM ACATCIIBHOCTH, OPTaHNU30BbIBATHL 1 KOOPAUHUPOBATH H€I>'ICTBPI$I o eé JOCTHIXKCHHUIO!:
COCTaBJIATH IUIaH ACHCTBUM, paclpenessaTh poJid ¢ Y4ETOM MHEHHMH Y4aCTHUKOB, 0OCYXkIaTh pPe3yJbTaThl COBMECTHOMN
paboThl;

OLICHHMBATh Ka4eCTBO CBOErO BKJAJa M KaKJOr0 y4yaCTHHKAa KOMAaHJbl B OOIIMH pe3yibTaT MO pa3padOTaHHBIM
KpUTEPUSIM;

npesiaraTb HOBbIE IIPOEKTHI, OI[CHUBATh UJIEU C MO3ULKUU HOBU3HBI, OPUTHMHAILHOCTH, MPAKTUYECKON 3HAYUMO-
CTH;

OCYILIECTBIATh MO3UTHBHOE CTPATErMUECKOE MOBEJICHUE B PA3JIMYHBIX CUTYAIHsIX, MPOSBISATH TBOPUYECTBO U BO-
oOpaxxeHue, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIe yHUBEpPCaJIbHbIE YUeOHbIE /1eiliCTBUA

Camoopranuszaums:

CaMOCTOATCIIbHO OCYHICCTBJIATL MMO3HABATCIIbHYIO ACATCIBHOCTL B O6HaCTI/I (1)I/I3I/IKI/I U aCTPOHOMUU, BBIABJIATH
po0JieMbl, CTaBUTh U GOPMYIUPOBATH COOCTBEHHBIC 331a4H;

CaMOCTOATCIIBHO COCTABJIATH IIAH PCIICHHA pvaéTme M KaUCCTBCHHBIX 3aJia4, IJIaH BBIIIOJHCHHA IMPAKTHYC-
CKOI paboThI ¢ y4ETOM UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIOYTEHU;

AaBaTb OLICHKY HOBbBIM CUTYallUsIM;

paciupsaTh paMKHi y4eOHOTo MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JIeJIaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €0, OpaTh Ha ce0 OTBETCTBEHHOCTh 3a PELICHMUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IPYAULIUU B 00J1IaCTH (PU3UKHU, IOCTOSIHHO MOBBIILIATh CBOK 00-
pa30BaTENbHBIN U KYJIbTYPHBI YPOBEHD.

CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTE/LJIEKT:

JIaBaTh OLEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTUBBI B I€ATEIbHOCTh, OLICHUBAaTh COOTBETCTBUE PE3YJIbTATOB
LEJISM;

BIIa/IETh HaBBIKAMU MMO3HABATEIHHON peIeKCHH KaK OCO3HAHMSI COBEPIIAEMbIX NEHCTBUI M MBICIUTENbHBIX MPO-
LIECCOB, UX PE3YJIbTaTOB U OCHOBAHUI;

UCIOJIb30BaTh MPUEMBI peIeKCUU IS OLIEHKH CUTYyalluH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBATDb PUCKHU K CBOCBPEMCHHO MPUHUMATDL PCHICHUA 110 UX CHHXKCHUIO,

MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHATIU3€E PE3YIbTATOB JI€ATEIbHOCTH;

MpUHHUMATh CG6$I, IIOHUMas CBOU HEAOCTATKU U JOCTOMHCTBA,

MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHATIU3€E PE3YIbTATOB JI€ATEIbHOCTH;

MIpU3HABaTh CBOE MIPaBO U MPABO APYTUX HA OMIMOKH.

B mporecce nocTrkeHUs TUYHOCTHBIX PE3yIbTATOB OCBOEHUS MPOTPaMMBI IO (PU3HKE JJIsi YPOBHS CPEIHETO 00-
niero oOpa3oBaHHs y 00y4YarOIIMXCSl COBEPIIEHCTBYETCS AMOLMOHAIBHBIN MHTEIJIEKT, MpeAnoiaraomuil chopMupo-
BAHHOCTb:

CaMOCO3HaHUS, BKIIIOYAIOLIET0 CIIOCOOHOCTh MOHMMATh CBOE AMOIIMOHAIBHOE COCTOSHUE, BUAECTh HAlpaBICHUS
pa3BUTHSL COOCTBEHHOM AYMOIIMOHAIBHOMN cepbl, OBITh YBEPEHHBIM B ce0e;

CaMOPETyJIMPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE MOBEJICHHUE,
CIIOCOOHOCTH a/IalITUPOBATHCS K YMOIIMOHAIBHBIM U3MEHEHHSIM U MPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHy’I‘p@HH@fI MOTHUBAIINH, BKJ'II-O‘—IaIOH_[eI\/'I CTPEMIICHNEC K OJOCTHKCHHIO LCJIM M YCIIEXY, ONITHMHU3M, HHUIIUATUB-
HOCTb, YMEHHE JIEHCTBOBATHh UCXOMS U3 CBOMX BO3MOXKHOCTEH;

AMITIATHUH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHUMATh YMOIIMOHAILHOE COCTOSIHHE JPYTHUX, YUUTHIBATH €TO MPHU OCY-
[IECTBIICHUU OOIIEHHUS, CIOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;



COL[MAJIbHBIX HABBIKOB, BKIIIOYAIOIMX CIOCOOHOCTh BBICTPAWBaTh OTHOLIEHUS C JAPYTMMH JIIOJbMH, 3a00TUTHCS,
IPOSIBJIATH MHTEPEC U pa3penaTb KOHPIUKTHL

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenust B 10 kjacce nmpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpakaTh CPOPMUPO-
BAaHHOCTb Y 00YYaOLINXCS YMEHHM:

JIEeMOHCTPHPOBATH HA IPUMEPAX POJIb U MeCTO (PU3UKU B (HOPMUPOBAHUN COBPEMEHHOM HAYYHOW KapTHHBI MHpA,
B PA3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B IPAKTUYECKOHN NEATEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHULIBI IPUMEHEHUS M3yYCHHBIX (PM3UYECKHX MOJeNeil: MaTepuaibHas TOYKa, MHEPIHAIbHAS CH-
cTeMa oTc4€ra, abCOMIOTHO TBEPJOE TEJO, UJCANIbHBIN I'a3, MOJIEIHU CTPOCHMS ra3oB, KUIAKOCTEH U TBEPIBIX T, TO-
YEUHBIN SJEKTPUIECKUNA 3apsil IPU pelIeHuH (PU3NYECKUX 3a1ay;

pacrio3HaBaTh (pU3NYECKHUE SBJIEHUS (IIPOLECChI) U OOBACHATh UX HAa OCHOBE 3aKOHOB MEXaHUKHU, MOJIEK YJISIPHO-
KMHETUYECKOW TEOPUHU CTPOCHHUsI BELIECTBA U IEKTPOJMHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE INPSIMOJIUHEHHOE
JBI)KEHUE, CBOOOHOE MaJICHHUE Tell, ABM)KEHHUE 110 OKPYKHOCTH, MHEPILIMS, B3aUMOAeHCTBHE Tel, Tuddy3us, OpoyHOB-
CKO€ JBM)KEHHUE, CTPOCHHE KHUIKOCTEH U TBEPIBIX TEJ, U3MEHEHUE 00bEMaA TeJl PU HarpeBaHUM (OXJIaKACHUN), TEIUIO-
BOC PaBHOBECHE, UCIIAPEHUE, KOHJIEHCAIMs, [IJIaBJICHUE, KPUCTAJUIN3aLMsl, KUIICHUE, BIIAXXHOCTh BO3/yXa, IOBBILICHHUE
JIaBJICHUs ra3a IIPU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEXAY IMapaMeTpaMU COCTOSHUA I'a3a B U30IPOLECcCcax,
JNEKTPU3aLHNs TeJ, B3aUMOJCHCTBUE 3aps10B;

OIMCBHIBATh MEXAaHWYECKOE JIBIKCHHE, WCTOIb3ysd (PU3MUECKUE BEIWYHMHBI: KOOpIWHATA, MyTh, NEpEMEIICHHE,
CKOPOCTb, YCKOPEHHUE, Macca Tejla, CUila, UMIYJIbC Tela, KHHETUYECKash SHEPIus, OTEHIUAJIbHAs YHEPIHsl, MEXaHU Ye-
cKasi paboTa, MeXaHW4YeCKast MOIIHOCTh; TIPH ONMMCAHHUH MPABHILHO TPAKTOBATh (PU3MUECKUI CMBICIT HCIIOJIb3YEMBIX Be-
JMYUH, UX 0003HAYEHUS U €IMHUIIbI, HAXOIUTh (POPMYJIbl, CBA3BIBAIOIINE TAHHYIO (PU3UUECKYIO BEIMUYUHY C APYTHMMU
BEJIMYUHAMU;

OIUCHIBATh M3yUYECHHBIE TEIJIOBBIE CBOMCTBA TEJI U TEIJIOBbIE SBJICHMS, UCIONIb3YS (PM3UUECKUE BETUYMHBL: JaB-
JIEHUE rasa, TeMIEparypa, CPeIHssl KMHETUYECKasl SHEPrusl XaOTUYECKOTO JBHKEHHs MOJIEKYJI, CPEAHEKBAIpaTUYHAs
CKOpPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHH SHEPrus, padora ra3a, KoapUIMEHT NO0JIe3HOro JeiCTBUS Tel-
JIOBOT'O JIBUTATeNIsl; PU ONMMCAHUU MPABUIILHO TPAKTOBATh (PU3MUECKUN CMBICI MCIONb3YyEMbIX BEIMUMH, UX 0003HaUe-
HUS U €AMHULIB], HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYMHY C APYTUMH BEJIHMUMHAM;

OIMCHIBATh U3YYEHHBIE 3JIEKTPUUYECKHE CBOWCTBA BELIECTBA U 3JIEKTPUUECKUE ABJICHUS (IIPOLECCHI), UCTIOIb3YsI
(du3nuecKre BeIMYUHBL: AIEKTPUUECKUI 3aps]l, HIEKTPUUYECKOe 10JIe, HANPsHKEHHOCTh MO, MOTEHLUAl, pa3HOCTh MO-
TEHIIMAJIOB; MPH OMUCAHWU MPABUIBHO TPAKTOBATH (PM3MUECKUI CMBICI MCIOJIB3yEMBIX BEIWYHH, UX O0O3HAYCHUS U
€/IMHULIBL; YKa3bIBaTh (POPMYJIbL, CBA3BIBAIOIINE JAHHYIO (GU3NYECKYIO BEIMUUHY C IPYTMMU BEITUUMHAMU;

aHAJIM3UPOBATh (PU3NYECKUE MTPOLIECCHI U SBJICHUS, UCIIONB3YS (PU3MUECKUE 3aKOHBI U IPUHLIMIIBI: 3aKOH BCEMUD-
Horo Tarotenus, |, Il u Il 3akonsl HeloTOHA, 3aKOH COXpaHEHHs] MEXaHUUECKOW HEPIruH, 3aKOH COXPAHEHUs UMITYJIb-
ca, TNPUHUUN CYNEPIO3ULIMK CWJI, MPUHLIMII PaBHONPABUS HWHEPLUMATIBHBIX CHCTEM OTCU€Ta, MOJEKYJSPHO-
KMHETUYECKYIO TEOPHIO CTPOEHUS BEILECTBA, I'a30BbIE 3aKOHBI, CBA3b CPEJHEN KNHETUYECKONW DHEPIUU TEIJI0BOTO JIBU-
KEHHUSI MOJIEKYJ C aOCOIOTHOW TeMIlepaTypoi, MEepBbId 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHMsSI DJIEKTPUUYECKOIO
3apsja, 3akoH KynoHa, mpu 3TOM pa3iuyaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHHE U
yCJIOBHS (TPaHUIlBI, 00JIaCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHLIUIIBI AEHCTBHSI MAIIKH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB; pa3inyaTh yCIOBUS UX
0€30MMacHOr0 UCMOIb30BaHMs B IOBCEHEBHON KU3HU;

BBINOJIHATH SKCIEPUMEHTHI TI0 UCCIIEI0BAHUIO (PU3MUYECKUX SBJICHUH U MPOLIECCOB C MCIOIb30BAaHUEM IMPSIMBIX U
KOCBEHHBIX U3MEPEHUM, MpU 3TOM (OpMYIUPOBaTh NpodIeMy/3a1ady U TUIIOTE3y y4eOHOro IKCIEPUMEHTa, COOMpaTh
YCTAHOBKY U3 IPEJI0KEHHOT0 000pYA0BaHMsI, IPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOBI;

OCYILIECTBIIATH MPSIMbIE U KOCBEHHbIE U3MEPEHUSI PU3NYECKUX BEJIMYMH, IPU ITOM BBIOMPATh ONTUMAJIbHBIN CIIO-
€00 U3MEpEeHHs U HCII0JIb30BaTh U3BECTHBIE METO/IbI OLICHKH MOTPEIIHOCTEH N3MEPEHUIT;

HCCIIEIOBATh 3aBUCUMOCTH MEX1y PU3NYECKUMU BEIMYMHAMHU C UCIOJIb30BaHUEM MPSAMBIX U3MEPEHUH, IPU 3TOM
KOHCTPYUPOBaTh YCTaHOBKY, (PMKCHUPOBATH PE3Y/IbTaThl NOTYYEHHOM 3aBUCUMOCTH (PU3NYECKUX BETUYMH B BHJE TaO-
7M1 U TpaUKoB, JIeJ1aTh BBIBOBI [0 PE3yJIbTaTaM UCCIIEIOBAHMUS;

coOnoaTh mpaBuiaa 0€30MacHOTO Tpy/Aa MPHU MPOBEICHUU HCCIEIOBAHUN B paMKax y4eOHOTO SKCIIEpUMEHTa,
yueOHO-UCCIIEeI0BATENbCKON U MMPOEKTHON NEATEIbHOCTH C UCIOIb30BAaHUEM U3MEPUTENBHBIX YCTPOUCTB U JlabopaTop-
HOro 000pYI0BaHHs;

pemarh pacy€THbIE 3a/1a4M C SBHO 33JaHHON (PU3MUECKON MOJEINbIo, UCTIONb3Ysl (PU3HUeCKUe 3aKOHBI U TPUHIIN-
IIbl, HA OCHOBE aHAJIM3a YCIOBHS 3a7ayll BBIOMPATh (PU3MUYECKYIO MOJEIb, BBIACIATH (pU3nueckue BEIMYUHBI U (HopMy-
Jbl, HEOOXOIMMBIE [l €€ pelIeHUs], IPOBOJIUTh Pacu€Thl U OLIEHUBATh PEAIbHOCTh MOJYYEHHOrO 3HAuYeHUs (pusnyde-
CKOM BEIIMYUHEI;



penaTe KaueCTBEHHBIC 3aaui: BHICTPANBATh JIOTMYECKN HETPOTHBOPEUMBYIO IETIOUKY PAcCyKACHUH C OMOpOi
Ha U3y4YCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SBICHUS;

UCTIONIB30BATh MPH PEIICHUH YYEeOHBIX 3a]ad COBpEMEHHbIC MH(POPMAIIMOHHBIE TEXHOJIOTHHU JUIS TIOMCKa, CTPYK-
TYpPUPOBAHHMS, HHTEPIPETAIIMH U MPEACTABICHUS yICOHON U HAyYHO-TIONYJISIPHON WH(OPMAIIHH, TOJTYYSHHON U3 pa3-
JWYHBIX HCTOYHUKOB, KPUTUYECKH aHAJIM3HPOBATH MOJIY4aeMyl0 HH(OPMAIIHIO;

NPUBOJIUTH IPUMEPBHI BKJIaJ]a POCCHIUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTUE HAYKH, OOBSICHEHHUE TPO-
IIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BATh TEOPETUUCCKHIE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOM KHU3HHU JUIA 0OeclieueHHs 0€30MacHOCTH MPU
oOpaleHny ¢ mMprudopaMu U TEXHUYECKHUMHU YCTPOHCTBAMH, JUIl COXPAHEHHUS 310POBbs M COOJIIOJICHNUS HOPM HKOJIOTHU-
YECKOro MOBEACHUS B OKpYXaIoLIeH cpere;

paboTaTh B rpyIIie ¢ BBITOJHEHUEM Pa3IMYHBIX COIMATBHBIX POJIEH, INTAaHMPOBATh PadOTy TPYIIIBI, PAIHOHAIBHO
pacrpeaessTh 00S3aHHOCTH M IUIAHUPOBATH JESTEILHOCTh B HECTAHIAPTHBIX CUTYAIIMsX, aJICKBATHO OI[CHUBATh BKJIA]I
Ka)XJIOTO M3 YYaCTHHKOB TPYIIIBI B PEIIEHHE PACCMATPUBAEMOM MPOOIEMBI.

K konmy oOyuenus B 11 kiacce mpeaMeTHbIC pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)arth copmMupo-
BaHHOCTH Y 00YUarOIUXCsl YMEHUIL:

JEMOHCTPUPOBATH HA MPUMEPax PoJib U MECTO (U3UKU B OPMUPOBAHUK COBPEMEHHON HAyYHOH KapTHHBI MUPA,
B Pa3BUTHH COBPEMEHHOH TEXHUKH M TEXHOJOTHMH, B MPAKTHYECKOH NESATENBHOCTH JIIOAEH, IEITOCTHOCTh M €AMHCTBO
(du3nUecKoil KapTHHBI MUPA;

YUYUTBHIBATh TPAHUIBI IPUMEHEHHS N3YYCHHBIX (QU3MYECKUX MOJICIICH: TOUCUHBIN SIIEKTPUUSCKHUNA 3apsil, JTyd CBe-
Ta, TOYCYHBIH UCTOYHUK CBETA, SJCpHAs MOJICIIb aTOMa, HYKJIOHHAS! MOJIE)Ib aTOMHOTO S/Ipa NPU pellieHHH HUINUSCKIX
3ajay;

pacno3HaBaTh GpU3MYECKUE SBICHUS (IIPOIECCHI) U OOBSICHATh UX Ha OCHOBE 3aKOHOB AJICKTPOJIMHAMUKHU M KBaH-
TOBOW (PU3MKHU: AIIEKTPUUECKast MPOBOJUMOCTD, TEIUIOBOE, CBETOBOE, XUMHUECKOE, MAarHUTHOE JICHCTBHS TOKA, B3aMO-
JICWCTBHE MarHUTOB, AIEKTPOMArHUTHASL MHIIYKLIUS, ICHCTBUE MATHUTHOTO IOJIsl HA IPOBOJHUK C TOKOM U JIBUKYIIHIi-
Csl 3apsifl, JJIEKTPOMAarHUTHbBIE KoJeOaH!sl M BOJIHBI, IPSMOJIMHEHHOE paclpOCTpaHEeHHe CBETa, OTpaKeHUe, IpeoMIIe-
HUe, UHTepepeHys, Audpakmus U NOIApU3alUsl CBETa, TUCTIEPCHS CBeTa, (oTodneKTpudeckuii d3pdexT (hoTodd-
(eKT), cBeTOBOE TaBlICHHE, BOSHUKHOBEHHE JIMHEHUATOrO CIIEKTpa aToMa BOAOPOJa, ECTECTBEHHAS M MCKYCCTBEHHAsS
PaIOaKTHBHOCTB;

OIUCHIBATh M3y4YECHHBIC CBOICTBA BeUIECTBA (DIIEKTPUYECKUE, MATHUTHBIC, ONITUYECKHUE, DIICKTPUUECKYIO TPOBO-
JIMMOCTB Pa3JIMYHBIX CPE) U JICKTPOMATHUTHBIC SIBJICHUS (IIPOIIECCHI), UCTIONB3Ys (PU3UUCCKHE BEINYUHBI: dIICKTPHU-
YeCKHUH 3apsij, CHila TOKa, YJICKTPUYECKOE HAMIPSHKEHUE, AIEKTPUIECKOE COMTPOTHUBIICHUE, PA3HOCTh MIOTEHIHAIOB, JJICK-
TPOJBWKYIIAsl CUiIa, paboTa TOKa, HHIYKIMsSI MAarHUTHOTO T0JIs1, cruita Amrepa, cuia JIopeHIa, MHIyKTUBHOCTD KaTyIII-
KU, SHEPTrHs JIEKTPUIECKOr0 U MarHUTHOTO IOJIeH, IEPUOJ] ¥ YacTOoTa KoJIieOaHH B KOIeOaTeIbHOM KOHTYpE, 3apsi U
chjia TOKa B TPOIECCe TapMOHHYECKHX 3JICKTPOMATHUTHBIX KoJeOaHWi, (POKYCHOE PAaCCTOSHHE M ONTHYECKas CHIia
JIMH3BI, TIPH OTIMCAaHWU TIPABUJIBHO TPAKTOBATh (PU3MYECKUI CMBICI MCIIOIB3yEeMbIX BEJIMYMH, UX O0O3HAYEHHS H €/IU-
HHUIIBI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (DU3NYECKYIO BEIUYMHY C APYTHMHU BETHUYMHAMM,

OIUCHIBATh M3YYCHHbIC KBAHTOBBIC SBJICHUS W IPOIECCHI, UCIIONB3YS (PU3UUECKHE BEITHMYUHBI: CKOPOCTH DIICK-
TPOMAarHUTHBIX BOJIH, JJTHHA BOJHBI M YacTOTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPUOJ] MOJTypachaa, SHePrus CBsi-
3M aTOMHBIX S/IEp, IPU OMHMCAHUU MPABUIBHO TPAKTOBATh (PU3MYECKUI CMBICT HUCIIOJIB3YEMBIX BEJIIMYMH, UX 0003HaYe-
HUSI U CIUHHUIBI, YKA3bIBaTh (POPMYIIbI, CBA3BIBAIONINE JaHHYIO (DU3MYECKYIO BEIUYMHY C JIPYTMMH BEJIMYMHAMH, BbI-
YHCIIATH 3HaYCHUE (PU3NIECKON BETMYNHBI;

aHAIM3UPOBATh (PU3UUECKHUE MPOIIECCHI U SBJICHUS, UCTIONB3Ys (PU3NYEeCKUe 3aKOHBI M MIPUHIIMITEL: 3akoH OMa, 3a-
KOHBI TIOCJICIOBATENIFHOTO U TapajuIeIbHOTO COCAMHEHHs MPOBOTHHUKOB, 3akoH J[xoyns—JleHna, 3aKoH AJeKTpoMar-
HUTHOW MHYKIIUH, 3aKOH MPSIMOJIMHEHHOTO pacipOCTPaHEHHsI CBETA, 3aKOHbI OTPAKEHHUS CBETA, 3aKOHBI TIPEIIOMIICHUS
cBeTa, ypaBHeHHE DiHITElHa 1 poTtoaddekra, 3aKOH COXpaHEHHs SHEPTUH, 3aKOH COXPAHEHHS HUMITYIIbCa, 3aKOH
COXpaHEHUsI AJICKTPUUECKOTO 3apsija, 3aKOH COXPaHCHUsI MacCOBOTO YHMCIIA, MOCTYIaThl bopa, 3aKOH paJu0aKTHBHOTO
pacnana, Ipu 3TOM pas3iindaTh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe BBIpAKEHUE U YCIOBUS (Tpa-
HUIBI, 00J1aCTH) IPUMEHUMOCTH;

OIPEACTSTh HalpaBlIeHHE BEKTOPa MHIYKIIMH MAarHUTHOTO TOJIS MPOBOJHHUKA C TOKOM, CHJIBI AMIIEpa U CHIIBI
Jlopenna;

CTPOUTH U OMHCHIBATh N300pakeHUe, CO31aBaeMOe IIIOCKUM 3€pKajioM, TOHKOH JINH30M;

BBIMOJTHSTH SKCIIEPUMEHTBI 110 UCCIICOBAHHIO (PU3MUYECKUX SIBICHUN U TPOILIECCOB C MCIOIb30BAHMEM MPSIMBIX H
KOCBEHHBIX M3MEPEHUIi: TIPH 3TOM (OPMYIUPOBATH MPOOIEMy/3a]auy U TUIIOTE3y YIeOHOT0 3KCIIEpUMEHTa, COOMpaTh
YCTAaHOBKY U3 MPEII0KEHHOTO 000PYI0BaHMUS, TPOBOUTE OMBIT U (POPMYTHUPOBATH BHIBOJIBI,

OCYHIECTBIISITH MPSIMbIC U KOCBEHHBIE H3MEPEHUs (PU3MYECKUX BEITMYHH, IIPH TOM BBIOMPATh ONTHMAIBHBIN CIIO-
€00 U3MEpPEHHS U UCTIOJIb30BaTh M3BECTHBIC METO/IbI OIIEHKH MMOTPEIIHOCTESH U3MEPEHHIA;



UCCIIEI0BaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHHH: IPU 3TOM KOHCTPYH-
pOBaTh YCTaHOBKY, (PMKCHUPOBATHh PE3y/IbTAThl MOTYYEHHONW 3aBUCUMOCTH (PM3NYECKUX BEJIMYMH B BUAE TaOIMIl U Ipa-
(GuKOB, ieNaTh BEIBO/BI IO PE3YJIbTaTaM UCCIIEIOBAHUS;

coOmonaTh mpaBuiaa 0€30MacCHOTO TPy/Aa MPHU MPOBEICHUU HCCIEIOBAHUN B paMKax y4eOHOTO SKCIIEpUMEHTA,
y4eOHO-UCCIIEI0BATENIbCKON U IPOEKTHOM AEATEIbHOCTH € UCIOIb30BAHUEM MU3MEPUTENBHBIX YCTPOMCTB U J1abopaTop-
HOTO 000pYJOBaHUS;

pelaTh pacy€THbIE 3a/1a4M C SIBHO 3a/1aHHON (PM3UUECKON MOJEIbIO, UCIONb3Ys (PU3HMUECKUE 3aKOHBI U MPUHIIU-
IIbl, HA OCHOBE aHAJIM3a YCIOBHS 337a4ll BEIOMPATh (PU3MUYECKYIO MOJAEIb, BRIACIATH (pU3nUecKre BEIMYUHBI U (HOopMy-
JIbl, HEOOXOIUMBIE AJIs €€ pelleHus], IPOBOAUTE PACUETHl M OLEHUBATH PEAIBLHOCTh MOIYYEHHOIO 3HaYeHUs (puznye-
CKOM BEIIMYUHEI;

pelaTh KaueCTBEHHbIE 3aJlaud: BBICTPAUBATh JIOIMUYECKH HEIPOTHBOPEUUBYIO LIENOUYKY PACCYXJEHHUH ¢ Omopoi
Ha U3Y4YEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHUE SBIICHHUS,

UCIOJIb30BaTh MPHU PEIIEHUH y4eOHBIX 3a/la4 COBPEMEHHbIE HH(POPMALMOHHbBIE TEXHOJIOIMH AJIS OMCKA, CTPYK-
TYpUPOBAHUS, HHTEPIIPETALIUN U NPEACTABICHUs y4eOHOW U HAyYHO-TIOMYJIAPHON MH(OPMAIIUH, MOTYYSHHON U3 pas-
JMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATh M10JydaeMyro HH()OpMaLuIo;

OOBSICHATH MPUHLUIIBI JEHCTBUS MAIIMH, IPUOOPOB M TEXHUUYECKUX YCTPOUCTB, Pa3uyaTh yCIOBHS UX Oe3omac-
HOT'O UCIIOJIb30BaHUs B IOBCEJHEBHOM JKU3HU;

NPUBOANUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHE
IPOILIECCOB OKPYKAIOLIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

MCTIOJIB30BATh TEOPETHUECKUE 3HAHUSA O (U3MKE B IMMOBCEIHEBHOW KM3HU JJIsi oOecrieueHus: 0€30macHOCTH TPH
oOpalieHnn ¢ NpubOpaMu U TEXHUUECKUMH YCTPOHCTBaMU, /Ul COXPAHEHHUs 30pOBbsl U COOJIIOJCHUS HOPM 3KOJIOIH-
YECKOro MOBEACHUS B OKpPYXaIoIIeH cpere;

paloTaTh B rpyIIe ¢ BHITOJHEHUEM Pa3IMUHBIX COLMAIBHBIX POJICH, INIAHUPOBATh PAOOTY IPYIIIbL, PALMOHATIBHO
pacrpeneniaTb 00s13aHHOCTH M TUIAHUPOBATh JICATEIILHOCTh B HECTAHAAPTHBIX CUTYAIUsIX, aJJeKBAaTHO OIICHUBAThH BKIIA]
KaXJI0T0 U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pacCMaTpUBAaEMON IPOOIeMBbI.



TEMATHYECKOE INTAHUPOBAHUE
10 KUIACC

KosanyectBo 4yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM Kourpo (undposbie)
n/n NporpamMmbl Bcero  JbHBIE Hparriy o0pa3oBaTtejibHbIE
paGoTHI eckue padoThl pecypesi
Pazgen 1. PU3UKA U METO/Ibl HAYYHOI'O IO3HAHUSA
1. ®u3uKa 1 METO/Ibl HAYYHOTO M03HA- 5 0 0 bubnnorexa [HOK
1 HHS https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznea 2. MEXAHUKA
2. bubnmorek K
1 Kunemarka > 0 0 https://m?ejfjs(c))oérual;}é(l)lbfn
2. bu6mmoreka [JOK
2 Jluramiica ! 0 L https://m.edsoo.ru/7LIE41bf72
2 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 bubmorexa [TOK
3 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUMHAMMUKA
3. OCHOBBI MOJIEKYJISIPHO- 9 0 1 bubnuotexa [JOK
1 KUHETHYECKOU TeOpUHU https://m.edsoo.ru/7f41bf72
: OcHomst TepuouHaMIKH 10 . O ppsmedsoon7talbi2
3. ArperaTHble COCTOSIHHSI BEILIECTBA. 5 0 0 bubnnoreka [JOK
3 ®da30BbIC IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Pazgen 4. JIEKTPOJANHAMMUKA
, MeKTpOCTaTIia 10 0 1 ps/imedsoo niTtatbiz2
4. IToCTOSIHHBIN 31IEKTPUUYECKUH TOK. 12 1 0 bubnuoreka [IOK



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

2 TokM B pa3IUYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PezepBHOE Bpemst 2
OBILIEE KOJIMYECTBO YACOB IIO ITPO- 68 3 4
I'PAMME
11 KUIIACC
KosmuecTBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM KonTpo (undgposbie)
n/m IporpaMmMbl Bcero = JabHBIE Hpakriy oOpa3oBaTeJibHbIE
pasoTHI ecKue padoThbl pecypes
Paznea 1. JIEKTPOJANHAMUKA
1 MarnuTtHoe nojue. IeKTpoOMarHuTHast 11 1 3 bubnnoreka [JOK
1 WHTYKIIUS https://m.edso0.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
2 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 9 0 1 bubnnorexka [JOK
1 KOJIEOaHUSI https://m.edsoo.ru/7f41c97c
2 MexaHn4YecKHe U dJIEKTPOMarHUTHBIE 5 1 0 bubnnoreka [JOK
2 BOJIHBI https://m.edsoo0.ru/7f41c97c
2 bubnunoreka [JOK
3 Onruia 10 0 3 https://midsgo?ru/%(l)lw?c
Hroro mo pazaeny 24
Pa3aen 3. OCHOBBI CHHEITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
3 OCHOBBI CIENUATTBHON TEOPUH 4 1 0 bubmuorexa [JOK
1 OTHOCUTEIIHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
1 4 DneMEeHThl KBAaHTOBOM ONTHKHU 6 0 0 https: /I/;rﬁijélig?ﬁi/%?llégk
4 Crpoenue aToma 4 0 0 bubnmoreka [JOK



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

2 https://m.edsoo.ru/7f41c97c
4 AToMHOE Do 5 bu6mmoreka [IOK

3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15
Paznen 5. 9JIEMEHTbI ACTPOHOMUHU U ACTPOPU3UKHN
5 DJIEMEHTHI aCTPOHOMUU U 7 bubnmoreka [JOK

1 acTpo(U3HKH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE
6 bu6mmoreka [IOK

1 Obobmaiomee nosTopenue 4 https://m.edsoo.ru/7L1£41c97c
Utoro no pazneny 4
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB IIO ITPO- 68

I'PAMME



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




INIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoanyecTBO 4acoB JlaTa 3JIeKTp0HHbIe
Ne n/m Tema ypoxa 5 E > 5 E [Iman  dakr undgposbie
o Sog EE8 o0pa3oBaTe/bHbIE
§ S = '8 s 8 ' pecypchl
oa) <z oy E: o o
1 ®u3uka — Hayka o npupone. Hayunsie 0 Bu6muoteka [JOK
METObI TIO3HAHHUS OKPYKAIOIIET0 MUPa 0 https://m.edsoo.ru/ff0c32e2
2 s conpenenmiolt ayanol xaprim s, 0 Bubmorera LIOK
o N ’ 0 https://m.edso0.ru/ff0c33e6
MIPAKTUYECKOU JESITeIbHOCTHU JTI0ACH
3 remmoon wexameorore e, 0 BuGanorexa LIOK
' 0 https://m.edsoo.ru/ff0c3508
[lepemenienue, CKOPOCTh, YCKOPEHHE
4 PaBHOMeEpHOE npsiMOJIMHENHOE 0 bubanorexa [JOK
JBHYKECHHE 0 https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IIPSMOJIMHEWHOE 0 bubmuotexa [IOK
JBHYKECHHE 0 https://m.edsoo.ru/ff0c372e
6 CBoOopHoe majieHue. Y CKOpeHue CBo- 0 bubmuoreka [IOK
0OIHOrO MaxeHus 0 https://m.edsoo.ru/ff0c39cc
Kpusonnneiinoe nenxenue. J(BrmxkeHne bubmuoreka [IOK
7 _ 0 .
MaTepUaIbHON TOYKH 110 OKPY>KHOCTH 0 https://m.edsoo.ru/ff0c3ada
| i e e, ; o LOK
' 0 https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
9 3HunHl\(/:llijicaB;ZJ;)?).171C3P:1]<£(1)'HH}II)EII({)ITIEE;ZJ1::I1)\;T£ 0 bubmorexa MOK
. 0 https://m.edsoo.ru/ffOc3be8
TepUaIBLHON TOYKH
10 Tpernii 3akoH HproTOHA 17151 MaTepu- 0 bu6muoreka [JOK
QJIbHBIX TOYEK 0 https://m.edsoo.ru/ff0c3be8
11 3aKkoH BceMUpHOrO TsaroteHus. Cuna 0 bubnuoreka [JOK
Tsoxectu. [lepBast KOCMHYECKasi CKOPOCTh 0 https://m.edsoo.ru/ff0c3d00
12 Cuua ynpyroctu. 3akoH ['yka. Bec te- 0 bubnmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

J1a

https://m.edsoo.ru/ff0c3e18

Cwia tpenust. KoaddunueHt tpenus.

bubnunoreka LIOK

13 Cuna conpOoTUBIIEHUS IPH IBUKEHUU TeJla B https://m.edso0.ru/fOc3F76

AKHUJIKOCTHU WU Ta3e
[ToctynarensHoe U BpaliaTeiabHOe

14 JBUKCHHE a0COTIOTHO TBEPAOTO TEla. bubnunoreka LIOK
MowmenT cuibl. [Tne4do cuibl. Y cmoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPHOTO TEJIa

HNMnynbsc maTepualbHONW TOYKH, CH-

15 CTeMbl MaTepUAIbHBIX TOUEK. VIMITyIIbC CHITBI. bubnnoreka [JOK
3aKoH COXpaHEeHUs UMIynbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHC

Pabota u momHOCTh cuibl. Kuneruue-
16 CKasi DHepPrus MaTeI;Haanof/f Touku. Teopema bubmorexa HOK
o https://m.edsoo.ru/ff0c4502
00 M3MEHEHUU KHHETHYCCKOH YHEPTHH
ITorennmanesHas 3ueprus. [lotenun-

17 allbHAas SHEPTUs YyIpyro neopMUPOBAHHOM bubnnoreka [JOK
npykuHbl. [loTeHIIMaTbHAS SHEPTHS Tea https://m.edsoo.ru/ff0c461a
BOJIM3U TIOBEPXHOCTH 3eMIIU

[ToTeHnnanbHbIC U HETIOTEHITHAILHBIE
cuibl. CBsI3b pabOTHI HETTOTEHITUATBHBIX CHJT

18 c I/I3MeHeHI/Iel\le) MexaHquCKoﬁI;Hepmn cu- bubmorexa HOK

https://m.edsoo.ru/ff0c478c
CTEMBI Tell. 3aKOH COXPAHCHUS
MEXaHWUYECKOM dHepTrun
JlaboparopHas pabota «lccrnenoBanue
19 CBSI3H Pa6OTBI CHWJIBI C I3MCHEHHUEM MEXaHH-
YeCKOU SHEPTUU Tella Ha MPUMEpPE pacTsiKe-
HUS PE3UHOBOTO KTYTa»
KontponbHas padora o teme «Kune-
20 MaTHKa. ,HI/III)-IaMI/IKa. gaKOHH COXpaHEHHUsI B bubmorexa HOK
https://m.edsoo.ru/ff0c4b74
MEXaHHUKE)
OCHOBHVLIe MOJIOKEHUS MOJICKYJISIPHO- BuGmorexa LIOK
21 KHHETHYECKOU Teopuu. bpoyHoBCKOE

nskenue. Auddysus

https://m.edsoo.ru/ffO0c4dc?



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

XapaxkTep JBUKECHUS U B3aUMOICH-

22 CTBUS YacTull BemecTBa. Mojenu ctpoeHus
ra3oB, KUAKOCTEH U TBEPABIX TEIl

23 Macca mosekyn. KonnuecTBo Bele-
ctBa. [locrossnnas ABoranpo

o4 TeroBoe paBHOBecue. Temneparypa u
e€ m3mepenue. llkana remneparyp Llenscust

o5 Uneansueiii raz B MKT. OcHoBHOE bu6nmoreka [IOK
ypaBHenue MKT https://m.edsoo.ru/ff0c4fde

AOcomoTHas TemrepaTypa Kak Mepa

26 CpeaHEN KUHETHYECKON SHEPTUU JBUKCHUS bubmmoreka [JOK
MOJICKYJ1. Y paBHeHUEe MeHieneeBa- https://m.edsoo.ru/ffOc511e
Knaneiipona

27 3akoH JlambToHa. ["a30BbIC 3aKOHBI

JlaGopaTtopHas pabora «McciaenoBanue

28 3aBUCUMOCTH MEXIY ITapaMeTpaMH COCTOsI-
HUSI pa3pEKEHHOTO ra3a»

29 N3onpoueccel B MAeaIbHOM ra3e u ux bu6nmorexa LIOK
rpaduyeckoe npeICTaBICHUE https://m.edsoo.ru/ff0c570e

BuayTpenHss sHeprusi TEpMOIMHAMUYE-

30 CKOM CHCTEMBI M CIIOCOOBI €€ N3MEHEHUS. bubnuoreka [{OK
KonuuecTBo TemoTsl 1 pabota. BHyTpeHHsis https://m.edso0.ru/ff0c5952
SHEPTHsi OJHOATOMHOTO HUJI€aJbHOT'O Ta3a

31 Buasl Teronepenaun bubnmotexa LIOK

https://m.edsoo.ru/ff0c5c36
Y nenbHas TEMIOEMKOCTD BENIECTBA.
32 Konnqef:[TBo TETJIOTHI TIPH Tennongi)enaqe. bubsmorexa [IOK
. https://m.edso0.ru/ff0c5¢c36
AnmabaTHbIH mporiecc

33 IIepBblil 3aKOH TEPMOAVMHAMUKHU U €T0 bubmuoreka [JOK

NPUMEHEHHE K H301poIieccam https://m.edsoo.ru/ff0c5efc
HeobOpaTtumocTh MpoIieccoB B MPUPOJIE. bubnuoreka [JOK

34 . .

Bropoii 3aKk0H TepMOIMHAMHUKH https://m.edsoo.ru/ff0c6230

35 [Tpunnun nedictus u KI1JI remnoBoit bubnmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

MaIIUHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KII/]
37 DKoorn4yecKure mpooIeMbl
TEII09HEPTETHUKU
38 O6o6maromuii ypok «MonekyspHas bubmuorexa [IOK
¢du3rka. OCHOBBI TEPMOMHAMHUKI) https://m.edso0.ru/ff0c6938
39 KoHnTtponbhas padota mo teme «More- bubmuorexa [IOK
KyJsipHast pusnka. OCHOBBI TEPMOAMHAMUKI) https://m.edsoo.ru/ff0c6a50
40 [TapoobpazoBanue u konaeHcauus. Hc- Bbu6moreka [JOK
MapeHue U KUICHHE https://m.edsoo.ru/ff0c63b6
a1 AOCOII0THAS U OTHOCHUTEIIbHAS BIIAXK- bubmuoreka [{OK
HOCTh BO3/1yxa. HachlleHHbIl map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucramumyeckue u
42 amopdHbIe Teaa. AHU30TPOITHS CBOMCTB KPH- bubnnorexa [JOK
craiuoB. XKunkue kpuctamibsl. COBpeMEHHBIC https://m.edso0.ru/ff0c65f0
MaTepuabl
43 IInaBnenue u Kpucramumsanus. Y 1eib- bubmuoreka [IOK
Hasl TerioTa riasieHus. Cyonumanus https://m.edso0.ru/ff0c6708
bu6nmorexa LIOK
44 YpaBHEHHE TeMI0Boro bananca https://m.edso0.ru/ff0c6820
45 DneKTpu3anus Teia. INeKTPUIECKUN bubmuoreka [IOK
3apsi. J[Ba BUIa DIIEKTPHUYECKUX 3apsi/IOB https://m.edsoo.ru/ffOc6bcc
46 mposommmce, Jakon coxpancun onerapc Bubmorera LIOK
: https://m.edsoo.ru/ff0c6bcc
CKOT0 3apsijia
47 B3aumonericteue 3apsioB. 3akoH Ky- bubmuorexa [IOK
noHa. TodedHbIi 3JEKTpUUYESCKUI 3apsiT https://m.edsoo.ru/ffOc6ce4
PP Butmiorexa LIOK
. . https://m.edsoo.ru/ff0c6df2
nel. JInHuM HanpsKEHHOCTH
49 Pabora cuit aeKTpocTaTHYeCcKOro mo- bu6muotexa [JOK
5. TTorernmain. Pa3HOCTh MOTEHIIMAIIOB https://m.edsoo.ru/ff0c6f00
50 [TpOBOTHUKY U AUDJIEKTPUKH B DJICK- but6mmorekxa [IOK
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o1

TpoCTaTHUYECKOM ToJie. J{uanekTpuyeckas
MIPOHUIIAEMOCTD

DnekTpoéMkocTh. Konnencartop

https://m.edsoo.ru/ff0c7018

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7126

52

53

OneKTPOEMKOCTH TIOCKOT0 KOHJIEHCa-
TOpa. DHeprus 3apsHKEHHOI0 KOHAEHcaTopa

JlabopaTtopHast pabota "HU3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

[IpuHuMI nEelCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMPOBAJIBLHOIO amrapara,
CTPYHHOTO MIPUHTEPA. DIIEKTPOCTATUUECKAS
3aIuTa. 3a3eMJICHUE IEKTPOIPHOOPOB

55

56

DIIEKTPUUYECKUI TOK, YCIOBHS €r0 CY-
mectBoBaHus. [locTostHHBIN TOK. CHita ToKa.
Hanpsixenue. Conporusnenue. 3akon Oma
JUTSl y4acTKa LETH

[TocnenoBarenpHOE, TapaLuIEeIBHOE,
CMEIIIaHHOE COETMHEHNE TIPOBOIHUKOB.
JlabopaTtopHas pabota «3yueHue
CMEIIaHHOTO COEAMHEHUS PE3UCTOPOBY

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaGoTta 1 MOIITHOCTB NEKTPUUYECKOTO
Toka. 3akoH Jlxoyns-JIenmna

3axon OMa a1 OJTHOM (3aMKHYTOM)
anekTpuueckoi renu. Koporkoe 3amMbIkaHUe.
JlabopaTtopHas padorta «M3mepenne I]IC uc-
TOYHHUKA TOKA M €0 BHYTPEHHETO COMPOTUB-
TICHUS»

DIIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COMIPOTHUBIICHUS ME-
TaJJIOB OT TEMIIEPATYPHI.
CBepXIpoOBOANMOCTh

DIIEKTPUYECKUI TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c7838

bubmmoteka IIOK
https://m.edsoo.ru/ffOc7ae0

61

[ToynpoBOAHUKH, UX COOCTBEHHAS U

bubnunoreka LIOK



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

npuMecHast mpoBoauMocTh. CBoiicTBa p—N- 1 https://m.edsoo.ru/ff0c84ae
nepexoa. [lomyrpoBoJHUKOBBIE TPHOOPHI
DNEKTPUYECKHIA TOK B paCTBOPAX H
62 paciuiaBax 3JICKTPOJIMTOB. bubmuorexa [JOK
DIEKTPOTUTHYCCKAS TUCCOIMAITUS. 1 https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
R B —— Bubaorexa LIOK
' 1 https://m.edsoo.ru/ffOc84ae
Momnnus. [lnazma
B4 crsa i mx npakrimeooe npmeneae. Bubiorera LIOK
1 https://m.edsoo.ru/ffOc86fc
[IpaBuia TexHUKH 6€30MaCHOCTH
65 O06o0marmui ypok bubmmoreka [JOK
«DIIEKTPOIUHAMHUKAY 1 https://m.edsoo.ru/ff0c88be
8 mpoctamea Toctommmit sextpmocnut BuGanorexa IOK
' 1 https://m.edsoo.ru/ffOc8a8a
TOK. TOKH B pa3iIMyYHBIX Cpeaax»
67 PesepBHblit ypok. KonTponbHas paborta bubmuoteka [IOK
1o TeMe "DIIeKTpoIMHaMHUKa" 1 https://m.edsoo.ru/ff0c8c56
68 PesepBHblil ypok. O6001maromuii ypok bubmmnoreka HOK
o Temam 10 kimacca 1 https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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11 KJIACC

KounyecTBo 4yacoB I[aT 3JI€KTpOHHbIe
Tema ypoka B Koutpo Mpakria 2 nugposeie
n/n JIbHBIE oOpa3oBaTejibHbIE
cero paGoTEI ecKue padoThbl H3yYeHUs pecypebi
IlocTosTHHBIE MAarHUTEI K UX
B3auMO/iecTBUE. MarHUTHOE MoJIE. 1 bubnuorexa [IOK
BekTop MarHUTHOM MHIYKIIHH. https://m.edso0.ru/ff0c9778
JIvHMY MarHUTHOW MHAYKUIWU
MarauTHOe mojae TPOBOJIHUKA
¢ TokoM. OnbIT IpcTena. %SaI/IIIIVIO— 1 Bubmuorexa ITOK
N https://m.edsoo.ru/ff0c98fe
JIEHCTBUE MPOBOJHUKOB C TOKOM
JIabopaTopnas padbora «M3y-
yeHue MaFHI:/ITH(f)FO n(?nﬂ KaTYHJKZ c 1 1 bubnnorexa [IOK
https://m.edsoo.ru/ffOc98fe
TOKOM»
JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOJHUK ¢ TokoM. Cuna Amiepa.
HI;.6OpI2[lTOpHa$I pabota «I/Iccnez[oga— 1 1 bubmorexa HOK
. https://m.edsoo.ru/ff0c9ac0
HHE JSHCTBHS IIOCTOSSHHOIO MarHUTa
Ha PaAMKy C TOKOM»
JleficTBE MarHUTHOT'O MOJIS Ha
JBIKYIIYIOCS 3apPSKEHHYIO YACTHILY. 1 bubmuoreka [IOK
Cuna Jlopenna. Pabota cunsr Jlo- https://m.edsoo.ru/ff0c9df4
peHIa
DneKTpoMarHuTHast WHIYKITHSI.
IToTok BEKTOpa MarHUTHON UHAYK- 1
uuu. 3J1C naaykumu. 3aKoH 3JIeK-
TpoMarHuTHoW uHAykuuu dapanes
JlaGopartopHnast pabora «Hc-
CJ'IG,I[OBaHI/Iep SIBJ'IIG)HI/UI I;J'IGKTpOMaF- 1 1 bubmmorexa LIOK
9 https://m.edsoo.ru/ffOcal50
HUTHON MHAYKIIUN
NunykTuBHOCTS. SIBIEHUE ca- 1 bubmuorexa [{OK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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MouHayKIuu. DJIC caMOMHAYKIUH.
DHeprusi MarHuTHOTO TOJIsI KaTYIIKH
C TOKOM. DJICKTPOMAarHUTHOE T10JIe

https://m.edsoo.ru/ff0ca600

TexHuueckue yCTpoucTBa U UX
MIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBI, FJIEKTPOABUTaATENb,
YCKOPHUTEIIN 3JIEMEHTAPHBIX YACTHII,
WHAYKIIMOHHAS TeYb

O6o0maromuit ypok «Mar-
HUTHOE 110J1€. DJIEKTPOMAarHuTHast

UHIYKIHSD)

bubnunoreka LIOK
https://m.edsoo.ru/ff0cab82

KontponbHas paboTa mo teme
«Mar"uTHoe 1ojJI€e.
DJIEKTPOMAarHuTHasE UHIYKIUS»

bubnunoreka LIOK
https://m.edsoo.ru/ffOcad58

CB00OOIHBIE MEXaHUUYECKHE KO-
nebanusi. 'apmoHnveckue konebda-
HUS. YpaBHEHUE TaPMOHUYECKUX KO-
nebanuit. [IpeBpaienue sHeprun

JlaGopatopHnas pabora «Hc-
CIJIe/IOBaHUE 3aBUCHMOCTH TIEPHO/IA
MaJlbIX KoJieOaHui rpy3a Ha HUTH OT
JUTMHBI HUTHA ¥ MacChl TPy3a»

Koneb6arenpnsiit koHTYp. CBO-
00JTHBIC DIIEKTPOMArHUTHBIE KOJieOa-
HHUA B HACAIHLHOM KOJIEOATEILHOM
KOHTYpe. AHAJIOTHS MEXKTY
MEXAaHNYCCKUMHU U
AIIEKTPOMArHUTHBIMU KOJIeOaHUSIMU

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

but6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

®opmyna Tomcona. 3akoH co-
XpaHEHHS YHEPTHUHU B HIICATHHOM KO-
ne0aTeTbHOM KOHTYpe

but6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

IIpencrasnenue o 3aTyxaromux
KosieOaHusAX. BbIHYXIeHHbIE MeXa-

bubnunoreka LIOK
https://m.edsoo.ru/ffOchb86



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

Huyeckue konebanus. Pezonanc.
BriHyKIeHHBIC JIEKTPOMATrHUTHBIC
KoJIeOaHus

[Tepemennsbiii Tok. CuHyCOU-
JaJbHBIA MIEPEMEHHBINA TOK. Mol-
HOCTb IIEPEMEHHOTr'0 TOKa. AMILUIN-
TYAHOE U JEHCTBYIOLIEE 3HAYCHUE
CHUJIbI TOKA U HAIIPSIKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/ffOchd34

Tpancdopmarop. [Iponspo-
CTBO, TIepeiavya u MOTpeOICHUE AIICK-
TPUYECKOIN SHEPrUu

VY CTpONCTBO U IPAKTUYECKOE
IIPUMEHEHHUE AIEKTPUIECKOTO 3BOH-
Ka, TeHepaTopa EpEMEHHOI0 TOKa,
JIMHUH JJIEKTpoliepesayd

DKOJIOTrH4eCKHe PUCKU TIPU
IIPOU3BOJCTBE IEKTPOIHEPIUH.
Kynberypa nenons30BaHus 3JIE€KTPO-
SHEPI'UH B IIOBCEAHEBHOM JKU3HU

MexaHn4ecKkne BOJIHBI, YCII0-
BUs pactipoctpanenus. [lepuos.
CKopocTh pacpoCTpaHEHUs U JUTMHA
BOJIHBL. [lonepeunsie U pooIbHbIE
BOJTHBI

3Byk. CKopocTh 3BYyKa. [ pom-
KOCTb 3ByKa. Bricota ToHa. TemOp
3ByKa

DIEeKTpPOMarHuTHBIE BOJIHBI, UX
CBOMCTBA U cKOpocTh. [Ikaia
3JIEKTPOMAarHUTHBIX BOJIH

[TpuHIUTIBI paTUOCBS3H U TE-
JICBUJICHUSL. PaBBI/ITI/Ie Cpe,[ICTB CBsA3U.
Pagnosokamnus

bubnunoreka LIOK
https://m.edsoo.ru/ff0cc324

bubnuoreka [IOK
https://m.edsoo.ru/ffOccab4

but6mmorexa [IOK
https://m.edsoo.ru/ffOcccOc

bubmuoreka [{OK
https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

Kontponbnas padota «Koie-
OaHus U BOJIHBD)

[IpsamonnHeiHOE pacpocTpa-
HEHUE CBETA B OJHOPOJHOMU Cpejie.
Toueunslii ICTOYHUK cBeTa. JIyu
CBeTa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cc6f8

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cd350

Otpaxenue cBera. 3aKOHbBI OT-
paxenus ceera. [loctpoenue n300-
pakeHUH B IUIOCKOM 3epKajie

bubnunoreka LIOK
https://m.edsoo.ru/ffOcd4e0

IIpenomnenne ceera. [Tonnoe
BHYTpEeHHee oTpaxenue. IIpenens-
HBII YroJl OJIHOI'O BHYTPEHHETO OT-
pakeHUs

Jlaboparopuas padota «3me-
pEeHHe MoKa3aTels MPETOMIICHHS
CTEKJIa»

JIunssl. [Toctpoenue n3obpa-
JKeHHUH B TuH3e. POopMya TOHKOM
JMH3BL. YBEIMYCHHUE JIMH3bI

bubnunoreka LIOK
https://m.edsoo.ru/ffOcd7f6

bubmuoreka [{OK
https://m.edsoo.ru/ff0cd67a

bubnuoreka [{OK
https://m.edsoo.ru/ffOcddle

JlaGopatopHnas pabora «Hc-
CJIeIOBAaHKE CBOMCTB M300payKEHUH B
JMH3aX»

Hucnepcus cBera. CnoxxHbIN
coctas 6enoro cBera. L[eT. JIabopa-
TopHast pabora «Habmonenue auc-
MIEPCUU CBETA»

WNutepdepennus cera. [u-
¢dpakuus csera. Judppakunonnas
pelérka

HOHGpG'—IHOCTB CBCTOBBIX BOJIH.

[Tonspusanus ceera

bubnunorexa LIOK
https://m.edsoo.ru/ffOced22

but6mmoreka [IOK
https://m.edsoo.ru/ff0cf02e

OnTuueckne mpudOpHI U



https://m.edsoo.ru/ff0cc6f8
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YCTPOICTBA U yCIIOBUS UX Oe3omac-
HOTO TPUMEHEHUS

['panu1ibl TpUMEHUMOCTH
KJIaccuyeckoi MmexaHuku. [loctyna-
ThI CHEIUATBLHOM TEOPUH OTHOCH-
TENHHOCTH

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cf862

OTHOCUTENTBHOCT OJHOBpE-
MEHHOCTHU. 3aMeJJIEHUE BPEMEHU U
COKpalIeHUE JUTHHBI

bubnunoreka LIOK
https://m.edsoo.ru/ffOcfa4?2

DHeprusi ¥ UMIYJIbC PENISATH-
BUCTCKOM yacTuiibl. CBsI3b MacChl C
SHEPIrue U UMIYIbCOM. DHEPTHUs
MTOKOS

Kontponbnas padota «Onrtuka.

OCHOBBI CIEIIMATILHOW TEOPUU OTHO-
CUTEIbHOCTH

®otonsl. ®opmyna [1nanka.
OHeprus U UMNyjbCc GoToHa

OTKpBITHE U HCCIIEIOBAHNE
dororddekra. Onwitel A. I'. Ctone-
TOBA

3akonbl potorddekra. Ypas-
HeHue DiHmTelHa A porodddek-
Ta. «KpacnHas rpanuna»
doroaddexra

bubnunoreka LIOK
https://m.edsoo.ru/ffOcfc68

bubmuoreka [{OK
https://m.edsoo.ru/ff0cf6f0

bubnuoreka [{OK
https://m.edsoo.ru/ffOcfel6

bubmmoteka IIOK
https://m.edsoo.ru/ffOcffc4

bubmuoreka [{OK
https://m.edsoo.ru/ff0d015e

HaBnenwne cBeta. OnbiTel I1. H.
JlebeneBa. XuMHYECKOE NEHCTBHUE
cBeTa

but6mmorexa [IOK
https://m.edsoo.ru/ff0d04a6

TexHuueckue ycTpoucTsa u
IpakTHYeCKoe NpuMeHeHue: GpoTo-
3JIEMEHT, OTOJIATUUK, COTHEUHAs
OaTapesi, CBeTOIMO]T



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
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https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Pemrenue 3agad mo reme «Die-
MCHTBGI KBaHTOBOﬁ OIITUKN»

Mopens aroma TomcoHa.
OmneiTel Pe3epdopa o paccesHuro
a-yactull. [Inanerapuas mojennb
aToMa

bu6nmoreka [IOK
https://m.edsoo0.ru/ff0d0302

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d091a

ITocTtynater bopa

W3nyuenue u nornouenue ¢go-
TOHOB IIPH NIEPEXOJE aTOMA C OJJHOTO
YPOBHsI SHEPrUU Ha Apyrou. Bunbl
CIIEKTPOB

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0afa

bubmuoreka [{OK
https://m.edsoo.ru/ff0d0afa

BoaHOBEIE CBOMCTBA YaCTHII.
Bounsl ne bpoina. KopnyckynsipHo-
BOJIHOBOM yasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3ITy4YEeHUE

OTKpBITHE PATUOAKTUBHOCTH.
Omneitel Pesepdopa mo onpeserne-
HUIO COCTaBa PaIMOAKTUBHOTO H3ITY-
YCHU

CgnoiicTBa anbda-, 6eTa-, ram-
Ma-u3nydeHus. BnusHue pagnoak-
THUBHOCTH HA JXUBBLIC OpFaHI/ISMBI

OTkpbITHE IPOTOHA U
HeliTpona. M3oronsl. Anbda-pacmar.
DNEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['amma-usirydenue

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0ca8

bubmmoteka IIOK
https://m.edsoo.ru/ff0d0fd2

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1162

DHeprusi CBSA3U HYKJIOHOB B
sanape. SAnepHsie peakuuu. AaepHbIil
peaktop. [Ipobnemsl, IepCeKTUBHI,
9KOJIOTHYECKUE aCIEeKThI IEPHOMN
SHEPreTUKU

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1356

DneMeHTapHbie yacTuibl. OT-

bubnunoreka LIOK



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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https://m.edsoo.ru/ff0d1356

KpBITHE O3UTPOHA. MeTo bl HabIo-
JICHUS U PETUCTPALIUU SJIEMEHTaAPHBIX
yactull. Kpyrieli cron
«DyHIaMeHTaIbHbIE
B3auMoencTBUA. ENUHCTBO
(bu3nUeCKOil KApTHHBI MUPa»

Bup 3Bé3nnoro neba. Co3ses-
IUsL, SPKUE 3BE3]IbI, IUIAHETHI, UX BH-
numoe asmwxkenue. ComHeunas
cHCTEMA

https://m.edsoo.ru/ff0d0e38

Comnaue. CojiHeUHast aKTUB-
HOCTh. McTounuk sneprun ConHiia u
3BE3]

3BE3/1bI, MX OCHOBHBIC XapaK-
TEPUCTUKH. 3BE3/IbI [NIABHOM TOCIIE-
JloBaTeNbHOCTH. BHYTpeHHee cTpoe-
Hue 3BE371. CoBpeMEeHHBIE MPE/ICTaB-
JIEHUS O IPOUCXOKIEHUHU U IBOJIIO-
mun CoJHIa U 3BE31

Muneunsiii Ilyte — Hama I'a-
nmakTrka. [TojtokeHne n IBMIKEHHUE
Comnnna B N'amaktuke. ['anakTuky.
YeEpHble ABIPHI B AIpax TATAKTUK

Bcenennas. Pa30eranue rangak-
TUK. Teopus bosbiioro B3peiBa.
PenukroBoe uznydeHue.
MertaranakTuka

Heperennsie npo0iaembl
aCTPOHOMUH

KonTponbnas pabota «De-
MEHTBI aCTPOHOMHH U aCTPO(YUZUKH»

O6o06maromuit ypok. Poib ¢u-
3UKH U aCTPOHOMHUH B DKOHOMHUYe-



https://m.edsoo.ru/ff0d0e38

M 3TUYECKOH chepax nesaTebHOCTH
YeJloBeKa

CKOM, TEXHOJIOTHYECKOH, COIUAILHOM

O6o0maromuii ypok. Poib u
MecTO (PU3UKH U aCTPOHOMHUU B CO-

3 BPEMEHHON HayYHOH KapTHHE MUpa
O6o0maromuii ypok. Pois ¢u-

3MYECKOU TEOpHUU B OPMHUPOBAHUH

4 MIPEACTABICHHUH O (GU3UIECKOM Kap-

TUHE MUpa

O6o06maromuii ypok. Mecto
($U3UYECKON KapTUHBI MUpa B 001IIEM
5) PAly COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NIPEJCTABICHUNA O IPUPOJIC

PesepBHbIil ypok. MaruutHoe
6 noJie. DJIeKTpOMarHuTHasl WHIYKITUs

PesepsHslit ypok. OnTuka. Oc-
HOBBI CIIEI[UAJIBHON TE€OpUU OTHOCH-

7
TEJIbHOCTU
Pesepnelii ypok. KBanroBas
¢uznka. DeMeHThl aCTPOHOMUHU U ) Bubmiorexa OK
8 https://m.edsoo.ru/ff0d1784

acTpo(u3uKH

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJ151 YYEHUKA

» dusuka, 10 knace/ Mskumes I'.41., byxosue b.b., Corckuit H.H. non penakiueit
[TapdentreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»
» dusuka, 11 knace/ Mskumes I'.J1., byxoBuer b.b., Yapyrua B.M. nox penakmueii [1apden-
theBoil H.A., AkiimonepHoe o6mectBo «M3narenbetBo «IIpocBerienne

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

1. ®usuka. Paboune nporpammel. [Ipeamernas nunus yueOHukoB cepun «Kinaccnueckuit
Kypce».10—11 kiaccsl : yue6. mocodue s oomeoopa3oBat. opranu3anuii / A. B. [Ilaranuna.
- M. : Ilpocsemenue, 2017.
2. Msxumes I'. 5. @usuka. 11 knacc: yue6. s o0meo0pa3oBaTesIbHBIX OPraHU3aIIN:
6a30BbIii 1 yrayoun. yposuu /I'. 1. Msxkumes, b. b. Byxosues, B.M. Yapyrun; nox pen. H. A.
[TapdentbeBoii.- 9-e u3a. — M.: IIpocBemenne, 2021 — (Knmaccuueckwnii kypc).
3. IlapdentreBa H.A. Coopnuk 3anau o ¢usuke.10-11 kinaccsl: yaeOHOE HOCOOUE IS
obmeobpaszoBarenbHbIx opranu3anuii / H.A. ITapdenTtbeBa. - 8-¢ u3z. - M.: IIpocBenienue,
2018.
4. Caypos [O.A. [Toypounsie pa3zpadotku. 10 kmacc.
5. Mapon A.E., Mapon E.A. Oniopubie KoHCTIEKTHI U audepeHnnpoBaHHbIE 3a1a41
6. 3a6otun B.A., Komuccapos B.H. KonTposb 3HaHMii, yMEHHI U HABBIKOB YYaIlIUXCs

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU UH-
TEPHET

https://resh.edu.ru/subject/28/10/
https://lib.myschool.edu.ru/market?
fil-
ters=%22subjectlds%22%3A%5B%2298%22%5D%2C%22publishingHouselds%22%3A%5B
%224%22%5D%2C%22schoolClasslds%22%3A%2210%22






