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NNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢usmuke 0a30BOro ypoBHS Ha ypOBHE CpeJHEro odmiero oOpa3zoBaHMs pa3padoTaHa HAa OCHOBE IMOJIOKEHHH M TpeOOBaHUI K
pe3ynbTaTaM OCBOEHHUS OCHOBHOW oOpa3oBareiabHOUM mporpammsbl, mnpeactaBieHHbx B ®I'OC COO, a Ttakxke ¢ yu€rom denepanbHO paboueit
porpaMMbl BOCIMTAHUS M KOHUENIMH IpernojaBaHus yueOHoro npeamera «Dusmka» B oOpa3oBarenbHbIX opranusanusx Poccuiickoit denepaunuu,
peaIn3yIoNX OCHOBHbIE 00Pa30BaTEIbHbIE IPOIPAMMBI.

Coneprkanuie nmporpaMMbl 1o (PU3MKE HAMpPaBJICHO HA (POPMUPOBAHHME €CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOyuatomuxcsa 10—11 kimaccoB npu
oOyueHnn ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IESATEIBHOCTHOrO moaxona. IIporpamMma mo ¢u3uMke COOTBETCTBYET TPEOOBAHUIM
OI'OC COO k mnaHUpyeMbIM JHYHOCTHBIM, MPEAMETHBIM U METAlpeIMETHBIM pe3ylbTaTaM OOy4YeHHs, a TaKkKe YUYHUTHIBAET HEOOXOAUMOCTb
peanu3anii MEXIPEIMETHBIX CBsI3e (M3MKU C €CTECTBEHHO-HAYYHBIMU YYEOHBIMH IpeaMeTaMu. B Heil onpenenstoTcss OCHOBHBIC IETH W3ydeHHS
¢u3uKM Ha ypoBHE CpeHero o0mero o0pa3oBaHus, INIAHUPYEMbIEC PE3YIbTAThl OCBOCHUS Kypca (DU3UKU: TMYHOCTHBIE, METApEIMETHBIE, IIPEIMETHBIE
(Ha 6a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKITIOYAET:

® [UIaHUpPYEMbIE Pe3yJIbTaThl OCBOEHUS Kypca GU3NKN Ha 0a30BOM YPOBHE, B TOM YHCJIE MPEAMETHBIE PE3YNIbTaThI 110 T01aM 00YUeHUS;

e conepxkanue yueOHoro npeamera «duznkay 1mo rogaM o0ydeHusl.

®du3rka Kak Hayka 0 HauOoliee OOIIMX 3aKOHAX MPHUPOMBI, BHICTYIAs B Ka4eCTBE y4EOHOro MpeMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKIAI B
cucteMy 3HaHUU 00 okpyxatomeM wmupe. LlkonbHBI Kypc (U3MKH — CHUCTEMOOOPA3yIOUIUN I €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOIIECCOB U SIBJICHUM, N3y4aeMbIX XUMUEH, Ouonoruel, pusnyeckoil reorpaduei u acTpoHOMHUEH.
Hcnonb3oBaHue U akKTUBHOE NMPUMEHEHHE (DU3MUECKUX 3HAHUU OMpeAeNseT XapakTep W pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTHUH B cepe dSHEepPreTUKH,
TPAHCIIOPTa, OCBOEHUSI KOCMOCA, TIOMyYEHUsI HOBBIX MATEPHANIOB C 33JaHHBIMU CBOMCTBAMHU U APYrux. M3yueHue U3MKH BHOCHUT OCHOBHOW BKIaJ B
dbopMHpOBaHHE ECTECTBEHHO-HAYYHON KapTHHBI MHpa OOyYarommxcs, B (GOpMHUpPOBAHWE YMEHHH TPUMEHSATH HAyYHBI METOJ TO3HAHUS TIpU

BBITIOJTHCHUH UMH YIEOHBIX UCCIICIOBAHUM.



B ocHOBY Kypca (u3MKH Uil YpOBHSI CpeHEro o0I1iero oopa3oBaHus MOJOKEH Pl UAEH, KOTOPbIE MOXHO paccMaTpUBaTh KaK MPHUHIIUIIBI €T0
IIOCTPOEHUS.

Hoesn yenocmnocmu. B COOTBETCTBUU C HEH KypC SIBISIETCS JIOTUYECKH 3aBEpPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX DPa3NesioB (U3UKH,
BKJIIOUYAET KaK BOIPOCHI KJIACCHYECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoes cenepanusayuu. B cOOTBETCTBUU ¢ HEW MmaTepuan Kypca Gpu3uMku o0beIWHEH BOKPYTr (pusmueckux Teopuil. Bexymmm B Kypce siBisieTcs
(dbopMUpOBaHUE IPEIICTABICHU O CTPYKTYPHBIX YPOBHSIX MaTEPUH, BEIIESCTBE U MOJIE.

Hoesn eymanumapuzayuu. E€ peanuzanus npeanosaraeT MCHOJb30BAHUE T'YMAHUTAPHOTO MOTEHUHMaNa (pU3NYECKON HAyKH, OCMBICIEHUE CBSI3U
pa3BUTHUs (PU3HUKH C pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMH U SKOJIOTUYECKUMU TIPOOIIeMaMHu.

Hoes npuxnaounou Hanpaenrennocmu. Kypc ¢usuku mnpeamnonaraeT 3HaAKOMCTBO C IIMPOKHUM KPYroM TEXHHYECKMX M TEXHOJIOTUYECKUX
IIPUWIOKEHUN N3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peann3yercs IOCPEICTBOM BBEACHUSI AIEMEHTOB COAEPKAHMS, MOCBAIIEHHBIX IKOJIOTHYECKUM MPo0OIeMaM COBPEMEHHOCTH,
KOTOpBI€ CBSI3aHBI C PAa3BUTHEM TEXHHKH U TEXHOJIOTHMi, a Takke 0O0CYXIeHUs MpoOJieM palMoHaIbHOTO MPUPOOINOIB30BAHUS M IKOJIOTUYECKON
0€30MaCHOCTH.

CrepxHEBBIMU dJIEMEHTAMU Kypca (U3UKH Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHMs SBISAIOTCS (u3udeckue Teopun (popMupoBaHue
MIPEACTABJICHUN O CTPYKTYpe MOCTPOCHUsSI (PU3NUECKON TEOPHH, POJIU (QyHIaMEHTATbHBIX 3aKOHOB W NMPUHIIUIIOB B COBPEMEHHBIX MPEJICTABICHUSX O
npupojie, TpaHUIaX TPUMEHUMOCTH TEOPUH, TSl ONIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U TIPOIIECCOB).

CucTeMHO-JIeSATENbHOCTHBINA MOAXO0 B Kypce (DU3MKM peanu3yeTcsl MPekIe BCEro 3a CU€T OpraHu3allid dKCIEPUMEHTATbHOW NEeATENbHOCTH
oOyuaromuxcsi. [lns 6a30Boro ypoBHS Kypca (U3MKM — 3TO MCIOJIb30BAaHHE CHUCTEMBbl (DPOHTAIBHBIX KPATKOBPEMEHHBIX OJKCIEPUMEHTOB U
nmabopaTOpHBIX paboT, KOTOPBIE B MporpaMMe no Gu3nKe 00BEAMHEHBI B OO CIIMCOK YYEHUYECKUX MPAKTHUYECKUX paboT. BrimeneHue B ykazaHHOM
nepeyHe J1abopaTOPHBIX PAa0OT, MPOBOAMMBIX MJs KOHTPOJSI U OIEHKH, OCYIIECTBISETCS YYaCTHHKaMH OOpa30BaTEIbHOrO MpoIecca MCXOIS W3
OCOOCHHOCTEH TUTAaHMpPOBaHMS W OCHamleHuss kabunera Qusuku. [Ipm sToM oOecmeunBaeTcss OBIAJCHHE OOYYAIONIMMUCS YMEHHUSMH TPOBOJHUTH

KOCBCHHBLIC USMEPCHUA, NCCIICAOBAHUA 3aBUCHUMOCTEH (1)I/ISI/I‘IGCKI/IX BCJIMYHH U ITOCTAHOBKY OIIBITOB ITO IMPOBCPKE MPCAITOKECHHBIX I'MITIOTE3.



bonbiioe BHUMaHKE YAENAETCS PEIICHUIO PaCUETHBIX U KaYeCTBEHHbIX 3a/1a4. [Ipu 3ToM [1s pacyETHBIX 3a7a4 IPUOPUTETOM SIBIISIFOTCS 3374 C
SIBHO 3aJaHHON (M3NYECKON MOJIENbIO, MO3BOJIIONINE MPUMEHATh W3YYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paslena Kypca, Tak U
UHTETPUPYS 3HAHUS M3 PA3HBIX pa3fenoB. s KauecTBEHHBIX 33/a4 MPUOPUTETOM SIBISIIOTCS 33/JaHUSl HA OOBSCHEHHE NMPOTEKAHUS (PU3NYECKUX
SIBJICHUH U MPOIIECCOB B OKPY’KaIOIeH KU3HU, TpeOyroIIre BbIoopa pU3ndeckoi MoIeH sl CUTyallH PaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ tpedoBanusmu GI'OC COO k maTepualibHO-TEXHHYECKOMY OOECHEUYEHHUI0 ydeOHOTO Iporecca 0a30BBIH YPOBEHb Kypca
¢u3uKK Ha ypOBHE CPEAHETO O0IIEro 00pa30BaHMs JOIDKEH U3ydaThCsl B YCIOBUSAX MTPEIMETHOTO KaOuHeTa (PU3MKU MU B YCIOBHSIX MHTETPUPOBAHHOTO
KaOMHeTa MPeMETOB €CTECTBEHHO-HAYYHOTO UKJIA. B kabuHeTe (M3MKN JOHKHO OBITh HEOOXOAMMOE JIabopaTopHOE 000pYIOBaHHE IS BHITIOTHEHUS
YKa3aHHBIX B MIporpaMMe 1o (pu3nke y4eHMUYeCKUX MPAKTHUECKUX padoT U IEMOHCTPAIMOHHOE 000PYI0BaHHE.

JlemoHCcTpannoHHOE 00opynoBaHue (HOPMHUPYETCS B COOTBETCTBUU C MPHUHIIMIIOM MHUHUMAIbHOW TOCTaTOUHOCTH M 00ECIEeYHBAET MOCTAHOBKY
NEPEYNCIICHHBIX B TporpamMme 1o (U3MKe KIFOYEBBIX JIEMOHCTpPAIMI JJIs MCCIENOBAHMUS WM3YYaeMBIX SIBJICHHH W MPOIECCOB, SMIUPUYECKHX H
(¢yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX IPUMEHEHUH.

JlaboparopHoe 00opyAOBaHUE NJISl YUEHUYECKUX MPAKTHUECKUX paboT (opMupyercs B BUIE TEMATHUYECKHX KOMILIEKTOB U OOECIeunBaeTCs B
pacuére OAHOrO KOMIUIEKTa Ha JABYX oOydaromuxcs. TemaTuyeckue KOMIUIEKTHI J1a0opaTOpHOro OOOpYAOBaHUS JOJKHBI OBITH IOCTPOEHBI Ha
KOMIUIEKCHOM HCIOJIb30BaHUU aHAJIOTOBBIX U IIU(PPOBBIX TPUOOPOB, a TAKKE KOMIBIOTEPHBIX N3MEPUTENBHBIX CUCTEM B BHJIE IIUPPOBBIX J1a00paTOpU.

OCHOBHBIMU LIEJIIMU U3Y4YEHUSI (PU3UKU B 00LIEM 00pa30BaHUU SABISIOTCA:

e (QopmupoBaHUE MHTEpEca U CTPEMIIEHUS OOY4aroUIMXCs K HAyYHOMY M3YYEHHIO MPHUPOJbI, Pa3BUTUE UX HMHTEIUIEKTYyaJIbHbIX M TBOPYECKHX

CIOCOOHOCTEMN;

® pa3BUTHE MPEJCTABICHUI O HAYYHOM METO/E MM03HaHUs U (OPMUPOBAHNE UCCIIEOBATEIHCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSM;

e (QopmHupoBaHUE HAYYHOIO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4yeHHUs] OCHOB CTPOCHUSI MaTepUH U (PyHAaMEHTaIbHBIX 3aKOHOB (PU3UKU;

e (opMupoBaHHE yMEHUI OOBACHATH ABICHUS C UCIIOJIb30BaHHEM (PU3NYECKUX 3HAHUN M HAyYHBIX JI0KA3aTEIbCTB;

e (opMupoBaHHE NPEICTABICHUN O POK (PUUKHU JJIsl pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHI.

Joctrxenue 3TuX 1eneld o0ecreunBaeTcs pelleHueM CIeAYIOLIUX 3a/ad B IMpolecce U3ydeHUs Kypca (U3MKH Ha YPOBHE CPEIHEro OO0IIero

o0pa3zoBaHwUs:



e [puoOOpeTeHue CUCTEMBl 3HAHUK 00 O0IUX (U3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKIIOYAas MEXaHHUKY, MOJICKYJISIPHYIO (DU3HKY,
3JIEKTPOJMHAMUKY, KBAHTOBYIO (PU3HUKY M JIEMEHTHI aCTPOU3UKH;

e (opMupoBaHHE YMEHUI IPUMEHATh TEOPETUUECKUE 3HAHUS AJIs1 00bACHEHUS (PU3NYECKUX SIBIICHUI B IPUPOJE U AJIS IPUHATHUS IPAKTUYECKUX
pELIeHUI B TOBCEAHEBHOM KU3HU;

® OCBOEHHME CIIOCOOOB pEIICHHUS pa3IMYHbIX 33734 C SBHO 3aJaHHON (PU3MYECKOM MOJENbIo, 3ajad, MOJPa3yMEBAIOIIUX CaMOCTOSATEIIBHOE
co3zianue (hu3nyecKor MOJEIH, aIeKBaTHOM yCIOBUSM 3aJjauy;

® [IOHMMaHHE (PU3MUYECKUX OCHOB U MPHUHLUIIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB M TEXHOJOTMYECKUX HPOLIECCOB, HUX BIMSHUSA Ha
OKPYKaIOMIYIO Cpeay;

® OBJIQJICHUE METOJAaMM CaMOCTOSITEJIbHOTO IUIAHUPOBAHUA M NPOBENEHUS (PU3MYECKHX SKCIEPUMEHTOB, aHaJlW3a M HUHTEpIpeTaluu
UH(POpPMALIKH, ONPEACTICHHUS JOCTOBEPHOCTH MOIYYCHHOTO PE3YIbTAaTa;

® CO3/1aHUE YCIIOBHMH I pa3BUTUS YMEHHH MPOEKTHO-UCCIIE0BATEIbCKON, TBOPUECKON AEATEIbHOCTH.

Ha m3ydenune ¢usuku (6a30BbIii ypOBEHb) Ha yPOBHE CpeAHEro odmero oopazoBanus orBoautcs 136 gacos: B 10 kitacce — 68 yacoB (2 yaca B

Hezeno), B 11 kimacce — 68 yacoB (2 yaca B HEZCIIO).
[Ipennaraemslii B mporpamme no (pusuke nepeueHb J1ad0OpaTOPHBIX U MPAKTHUYECKUX padoT SABISAETCS PEKOMEH0BaHHBIM, YUUTENb JeIaeT BHIOOP

IpoBe/IeHUs 1TaOOPaTOPHBIX PadOT U ONBITOB € YYETOM MHIAMBHIYyaIbHBIX 0COOEHHOCTEH 00yUarommxcs.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®u3uka — Hayka o npupozae. Haydnsle MeTOABI IO3HAHUS OKPYKAKOLIEr0 MUpa. PoJlb SKCIIEpUMEHTa U TEOPUU B IIPOLECCE MMO3HAHUS IIPUPOJIBI.
DKcrepuMeHT B (pr3mKe.
MogenupoBanue (U3NYECKUX SABICHUH M npoueccoB. Hayunble rumnore3bl. PU3MUECKHE 3aKOHbI M TEOpPUU. ['paHUIBI NPUMEHUMOCTH
¢u3nueckux 3aKoHOB. [IpUHIUI COOTBETCTBUS.
Posb 1 MecTo ¢u3nKku B GOPMHUPOBAHUU COBPEMEHHON HAYYHOW KapTUHBI MUPA, B IPAKTHUECKON ACATEIBHOCTH JIIOJICH.
Jlemoncmpayuu

AHanorossle 1 I_[I/Iq)pOBbIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBXOTCPHBIC JATYHUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe 1BukeHue. OTHOCUTEIBbHOCTh MEXAHUUYECKOTO IBHKEHUA. Cuctema oTcuéra. TpaekTopusl.

[Tepemenienue, cKOpoCTh (CpeIHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE MaTepUalibHOM TOUKH, MX IMPOEKUUU Ha OCH CUCTEMBI
koopauHat. CrokeHue MepeMeIeHU U CITI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSAMOIMHENHOE IBUKEHUE. ['padky 3aBUCUMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHMUSI, ITYTH U TIepEMEIICHUS
MaTepUaibHON TOUKH OT BPEMEHH.

CBobosHoe nmajzeHne. Y cKopeHre cBOOOIHOTO MaIeHHs..

KpuBonuHeliHoe nBmxeHHe. [[BHKEHHE MaTEepUAJIbHOW TOYKH MO OKPYKHOCTH C ITOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTIJIOBasi CKOPOCT,
JauHelHas ckopocTk. [lepuon u yacrora obpamenus. LleHTpocTpeMuTenbHOE YCKOpEHHUE.

6



TexHHYECKHE YCTPOMCTBA U IPAKTUYECKOE IPUMEHEHHE: CIIUAOMETD, IBIKCHUE CHAPSIOB, LICIHBIE U pEMEHHBIE IIEPEJAYH.

Llemoncmpayuu

Mogenb cucTeMsl OTCUETA, UIUTFOCTPALMS KHHEMATHUECKUX XapAKTEPUCTUK JBUKEHUS.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKCHHOM IIPOCTPAHCTBE.

Habmonenue nBmxeHus Tena, OpoIeHHOro 0] YTI0M K TOPU30HTY U TOPU30HTAIBHO.

W3mepenue yckopeHust CBOOOJHOTO MaeHUS.

HampasiieHne ckopocTH NpU IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne HepaBHOMEPHOTO IBUKEHUS C LEJIBIO ONPEAEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIIEHMS MEXKIy IIyTAMH, IIPOWJIECHHBIMH TEJIOM 3a IIOCJIEJOBATEJIbHBIE pPAaBHBIE IPOMEXKXYTKM BpPEMEHM IIpU
PaBHOYCKOPEHHOM JIBJKEHUU C HAYAJIbHON CKOPOCTBHIO, PaBHOM HYIIIO.

W3yyenue ABUKEHUS LIApUKa B BA3KOU KUIKOCTH.

N3yuenue nuxeHus Teaa, OpOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunuun otHocutenbHOCTH ['anunes. [lepssoiii 3akoH HeroToHa. MHepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. IlpuHumn cynepnosunmu cui. Bropoil 3akoH HprooToHa i marepuanbHOM Touku. Tpernii 3akoH HproToHa s
MaTepHaIbHBIX TOYEK.

3akoH BceMupHoro TaroreHus. Cuna tsxectu. [lepast kocMuyeckas CKOpOCTb.

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

Tpenne. Buasl TpeHusa (nokosl, cKoibXeHus, kadeHus). Cuna tpeHus. Cyxoe TpeHue. Cwila TpEeHHs CKOJBXKEHHS W CHJIA TPEHHS IOKOSL.
Koaddunment tpenus. Cuna conpoTUBIIEHUS IPU JBUKEHUU Tela B dKUAKOCTU WU Trase.

[ToctynarensHOe 1 BpallaTelbHOE ABHKEHHE a0COIIOTHO TBEPIOTO TENa.
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MOMEHT CHJIBI OTHOCUTEIBHO OCH BpauieHus. [1nedo cumbl. Y ciioBus paBHOBeCUS TBEPIOTO Tea.

TexHuuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: MTOALIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Llemoncmpayuu

SIBiieHME MHEPLIHH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIINX TEll.

Bropoii 3akon HeroTona.

Hsmepenue cu.

CnoxxeHue CHiL.

3aBUCUMOCTb CUJIBI YIPYTOCTH OT Ae(opMaruu.

HesecomocTs. Bec Tena rnpu yCKOPEHHOM MOABEME U TTAJICHHUH.

CpaBHeHuE CUJT TPEHUS TIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Ycnosus paBHOBeCHs TBEPAOIO Tella. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne neuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIINUX B MPYKUHE U PE3MHOBOM 00pasiie, OT ux JedopMaluu.

HccnenoBanue yclOBUI paBHOBECUS TBEPIOTO TeJa, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3aKkoHbl COXPAHEHUA 8 MEXAHUKE

Nmnynbe matepuanbHOM TOYKHM (Tesa), CUCTEMbl MaTepuaibHBIX TOYeK. MMIynbC cuibl M M3MEHEHHE HMIYJbCca Tella. 3aKOH COXpaHEHUs
uMmnyiabsca. PeakTuBHOE BUKEHHE.

PaGora cubl. MOIIHOCTH CHITBL.

Kunernueckas sneprust MatepuanbHoil Touku. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUH.

[TorenunanbHast sHeprud. [lorenuunanbHas sHEprus ynpyro aepopMUpOBaHHOM npykuHbl. [loTeHnnanbHas sHeprus Tena BOJIM3U MOBEPXHOCTH

3emin.



[ToTeHManbHbBIC U HETIOTEHIIMATbHBIC CHUJIbL. CBsI3b paOOThl HEMOTCHIIMAILHBIX CHUJI C U3MEHEHHEM MEXaHUYECKOW SHEPTUHU CUCTEMBI TN 3aKOH
COXpaHEHHUSI MEXaHUYECKOU IHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckre yCTpoMCcTBa U MPAKTUYECKOE TPUMEHEHHE: BOJOMET, KONEP, MPYKUHHBINA MUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE JIBHKEHUE.

[Tepexon mOTEHIIMATBHON YHEPTHUH B KHHETUUYECKYIO H OOpaTHO.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenue abCOMOTHO HEYIPYTOro yJaapa ¢ MOMOIIBIO IBYX OAMHAKOBBIX HUTSIHBIX MasTHUKOB.

WccnenoBanue cBsi3u pabOTHI CUIIbI ¢ U3MEHEHNEM MEXaHUYECKOW SHEPTUU Tejla Ha IPUMEPE PACTSKEHUS pE3MHOBOTO XKIyTa.

Paznen 3. MosekyasipHasi (pM3HKa M TEPMOAHHAMHUKA

Tema 1. Ocnoebl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPHUU M HMX OMBITHOE oOOoCHOBaHWE. bpoyHoBckoe nBwkenue. Huddysus. Xapakrep
JIBIDKEHUS M B3aUMOJICMCTBUS 4acTHIl BellecTBa. MoJienn CTpOeHUs ra3oB, KHJIKOCTEH U TBEPIBIX T M 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
9THX Mozeneil. Macca u pazMepsl Mosiekyn. KonnuectBo Bemectsa. [loctostnaast ABoraznpo.

TermmoBoe paBHOBecue. Temnepatypa u e€ nzmepenue. lllkana remneparyp Lenbcus.

Mopnens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHUECKON TEOPUH HAEaIbHOro raza. AOGCONIOTHAs TeMIepaTrypa Kak Mepa
CpelHEN KMHETUYECKOW HEPIrHM TEIUIOBOro IBMKEHMsS dactull rasa. Illkama temneparyp KenbBuna. I'a3oBble 3akoHbl. YpaBHeHHEe MeHneneeBa—
Knaneiipona. 3akon /laneTona. M3omporiecchl B H1eaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYEeCTBOM BellecTBa. [ padudeckoe npeacTaBieHne H30MpoLEecCOB:
U30TepMa, 130X0pa, n3o0bapa.

TexHu4ecKkne ycTpoiCcTBa U MPAKTUIECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.
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Jlemoncmpayuu

OMnBITHI, TOKA3BIBAIONINE TUCKPETHOE CTPOSHHUE BEIIECTBA, PoTOrpaduu MOJIEKYJT OPraHUYECKUX COSAMHCHUN.
OmnbiTh! 10 AU} PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Mopens onbiTa lllTepHa.

OnbIThI, TOKA3bIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Mogenb, WITIOCTPUPYIOIIAs MPUPOIY TABJICHUS Ta3a Ha CTEHKU COCY/Ia.

OMnBIThI, UJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UI€aTLHOTO ra3a, H30MpOIIEeCCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

OmnpeneneHne Macchl BO3IyXa B KJIACCHOH KOMHATE Ha OCHOBE U3MEPCHHI 00bEMa KOMHATEHI, IABJICHUS M TEMIIEPATYPhI BO3yXa B HEH.
HccnenoBanue 3aBUCUMOCTH MEXK]y MTapaMeTpaMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepMO,I[I/IHaMI/I‘IeCKaH cucTrema. BHYTpeHHHH SHEPIrua TepMOHHHaMquCKOﬁ CHUCTEMBI U cIOCOOBI €€ n3MeHeHus. KoanuecTBO TEmIoThl U pa60Ta.

BHYTpeHHHﬂ OHEPTUA OJHOATOMHOI'O MJC€AJIBHOI'O rasa. BI/I)II)I TCIIONCpCaAaqYn: TCIIONMPOBOAHOCTb, KOHBCKIUA, U3JTYYCHHC. YI[CJ'H)Hafl TEMIOEMKOCTh

BemrecTBa. Koanm4ecTBO TEIIOTHI IIpHu TCIuIonepeaauc.

ITousiTue 006 aI[I/Ia6aTHOM Imponecce. HepBHﬁ 3aKOH TEpMOJUHAMUKHU. HpI/IMeHeHI/IC MEepBOro 3aKkOHA TCPMOAUHAMUKU K H3O0IMPOLECCaM.

I'paduueckas naTEpIIpeTanys padboThl rasa.

Bropoii 3akon TepmoannamMuky. HeobpaTHMOCTh TIPOLIECCOB B IPUPO/IE.

TemoBele MamnHbl. [IpuHnMNB AeicTBUs TemIoBbIX MamuH. [IpeoOpazoBaHus sHeprum B TEIUIOBBIX MamuHax. Ko3dduument mosnesHoro

JIENCTBUS TEIIOBOM MAaIlIMHEI. ]_[I/IKJ'I KapHo n €ro KOB(I)(bI/IL[I/ICHT MMOJIE3HOI'O JCHCTBUS. OKOJIOTHYECKUE HpO6JICMBI TCIINIOOHCPICTUKHU.

TexHudeckue yCTpOﬁCTBa U MPAKTUYICCKOC IMPUMCHCHUC: NIBUT'ATCIIb BHYTPCHHETO CTOpAaHUs, OBITOBOM XOJIOAUJIbBHUK, KOHAUIIUOHECD.

Jlemoncmpayuu
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V3MeHeHre BHYTpEHHEH 3HEpPruu Teja MPHU COBEPIICHUH paboThl: BbUIET MPOOKH M3 OYTHUIKM MOJ JIEHCTBUEM CXATOrO BO3/AYyXa, HarpeBaHHE
a¢upa B TaTYHHOH TpyOKe MyTEM TpeHUs (BUICOACMOHCTPALINS).

W3menenue BHyTpeHHEN 3HEpruu (TeMneparyphbl) Tejla Mpu Terionepeaade.

OmnbIT 10 aquabaTHOMY PACIIUPEHUIO BO31yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, [BUTATENS] BHYTPEHHETO CrOPaHUsl, PEaKTUBHOI'O JABUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

H3mepenue yaenbHOM TEIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u konaeHcauus. Vcnapenue u xuneHue. AGCONIOTHAS U OTHOCHTENbHAS BIAXKHOCTh BO3ayxa. HachlmeHHbli map. Y nenbHas
TEIUI0Ta MapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHHUS.

Teépmoe Temo. Kpucramnmdeckue u amopdHbIe Tela. AHU30TPONUS CBOMCTB KpHCTALIOB. JKunkue kpucramibl. COBpeMEHHBIC MaTepUAIbL.
[TnaBnenue u KpuctauMzanus. Y aenbHas TermioTa miasnenus. Cyomumarius.

VYpaBHeHUEe TeII0BOro HangaHca.

TexHuueckue ycTpoicTBa M NMpPAKTUYECKOE MPUMEHEHHME: TUTPOMETP M ICHUXPOMETpP, KaJOPUMETP, TEXHOJOTMHM IOJYYEHHS COBPEMEHHBIX
MaTepuasoB, B TOM YHCJIe HAHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBolicTBa HaCBIICHHBIX M1APOB.

Kunenue npy noHM>KEHHOM JIaBJICHHH.

Croco0b1 U3MEpEeHUs BIAKHOCTH.

Habmionenne HarpeBaHus U IUIaBJICHUS KPUCTAJUIMYECKOTO BEIECTBA.

JleMoHcTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

H3mepeHne 0THOCUTENbHOMN BIa)KHOCTH BO3TyXa.
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Pasznea 4. diekTpoauHaAMUKA
Tema 1. Inexkmpocmamuxa

Onexrpuzauus Teil. OJeKTpuueckuid 3apsa. [IBa Buaa siekTpuuecKux 3apsiioB. IIpoBOIHUKM, IUAIEKTPUKHM M MOJIYIPOBOAHHMKH. 3aKOH

COXpaHEHHUs JIEKTPUUYECKOTO 3aps/Ia.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHbll 3J€KTpUYECKUI 3apsia. DieKTpudeckoe mnojie. HanmpsEHHOCTh AIEKTPUUECKOTO MOJIA.
[IpuHIHMI cynepno3uuu NEKTPUIECKUX MO0JIeH. JINHUKM HANPSy)KEHHOCTHU 3JIEKTPUYECKOTO MOJIS.

Pabora cun anexrpocrarnueckoro mnois. Ilorennuman. PazHocts moreHnuanoB. [IpoBOJHUKKM M AMAIEKTPUKH B DJIEKTPOCTATHUYECKOM IIOJIE.
JysnekTpudeckasi IPOHUIIAEMOCTb.
OnekTpoéMkocTh. Konnencarop. DneKTpo€MKOCTh MIOCKOr0 KOHACHCAaTOpa. JHEPTusl 3apsHKeHHOTO KOHIEHCATOopa.

Texumdyeckne yCTpOfICTBa N TPaKTHYCCKOC TMNPHUMCHCHUC. OJICKTPOCKOII, JJICKTPOMECTP, OJJICKTPOCTATHUYCCKAA 3aluTa, 3a3CMJICHUC

AIIEKTPONPUOOPOB, KOHJCHCATOP, KOMHUPOBAIBHBIN anmapar, CTPYHHBIN IPUHTED.
Jlemoncmpayuu
YCTpolcTBO U IPUHIUIT AEUCTBUS AJIEKTPOMETPA.
BzaunmopeiicTBre Ha’IEKTPU30BAHHBIX TEIL.
DIIEKTPUUYECKOE TT0JIE 3apSKEHHBIX TEll.
IIpOBOAHUKY B DJIEKTPOCTATUYECKOM II0JIE.
DIEeKTpOoCcTaTUYECKas 3alllMTa.
JIM3IEKTPUKH B JIIEKTPOCTATUYECKOM TIOJIE.
3aBUCHUMOCTB AJIEKTPOEMKOCTH TNIOCKOTO KOHJIEHCATOPA OT TUIOMIAAH TUIACTHUH, PACCTOSTHUS MEXKITY HUMHU U JUJICKTPUUECKONU MMPOHUIIAEMOCTH.
DHeprus 3apsyKeHHOr0 KOHJIEHCAaTopa.
Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

N3mepenne 31eKTpOEMKOCTH KOHJEHCATOPA.
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Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvix cpeoax

DNEKTPUUECKUN TOK. Y CJIOBHS CYILIECTBOBAHUS 3JIEKTpUUECKOro Toka. Mcrounuku toka. Cuna toka. [1ocTOsHHBIHI TOK.

Hanpsokenue. 3akon Oma 1151 ydacTka LIETH.

ONEKTPUYECKOEe CONPOTUBIICHUE. YIENbHOE CONpPOTHUBIEHUE BemecTsa. IlocimenoBarenpHoe, NapauIeIbHOE, CMELIAHHOE COCIUHEHUE
IIPOBOJTHUKOB.

PaGora anekrpuyeckoro Toka. 3akoH Jxoynsa—JIena. MOIMIHOCTE 3JIEKTPHUYECKOTO TOKA.

DNEeKTPOABMKYIIAasl CUJIa U BHYTPEHHEE COIIPOTUBIICHUE UCTOYHMKA TOKA. 3akoH OMa Jiy1s OJIHOM (3aMKHYTOI) anekTpudeckoit nenu. Kopotkoe
3aMbIKaHHUE.

DNEKTPOHHAs IPOBOAUMOCTb TBEPIBIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIIEHUS METAJLIOB OT TemIepaTypbl. CBEpXIIPOBOAUMOCTbD.

DneKTpuuecKkuil Tk B BakyyMe. CBOICTBA 3JI€KTPOHHBIX ITyYKOB.

[MomynpoBoauuku. CoOCTBEHHAs M IPUMECHAsI TPOBOAUMOCTH MOITYIPOBOJHIKOB. CBoiicTBa p—N-nepexoa. [TomynpoBotHUKOBBIE TIPHOOPHI.

DNEKTPUYECKUH TOK B pacTBOPAxX M pacIulaBax 3JIEKTPOIUTOB. DIEKTPOIUTHUYECKAS AUCCOLUALNS. DIIEKTPOIIU3.

DneKTpudecKui TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSTENBHBIN pa3psaa. Monnus. [lnasma.

TexHuuyeckue ycTpoicTBa M MPaKTUUECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIbTMETP, PEOCTAT, HCTOUHUKH TOKA, 3JIEKTpOHArpeBaTesIbHbIe TPUOOPHI,

3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTHUBIICHUS, BaKyyMHBIM AMOJ, TEPMHUCTOPbHI U (OTOPE3UCTOPHI, MOIYHIPOBOJHUKOBBIN THO,

rajbBaHUKa.
Llemoncmpayuu
H3mMepenne cuibl TOKa U HaNPSKEHUS.
3aBUCHUMOCTH COTIPOTUBIICHUS IUITUHAPUUECKUX MPOBOJIHUKOB OT JITMHBI, TIOMIAIH TTOTIEPEYHOTO CEUCHHS U MaTepuara.
CwmeniaHHOe COeIMHEHUE MPOBOJHUKOB.
[Ipsimoe u3mepenue 3aeKTpoABMKYIIEH cuibl. KOpoTkoe 3aMbIkaHK€ TaJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMTPOTHUBIICHHUS.
3aBUCHMOCTH COTMIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.
[TpoBOAMMOCTB 3JIEKTPOJIUTOB.
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HckpoBoii pa3psii ¥ IPOBOJIUMOCTb BO3/1yXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

W3ydeHre CMEIIaHHOTO COSAMHEHUSI PE3UCTOPOB.

H3mepenue 37eKTpOABMKYIIEH CHUIIbl MCTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHHUS.

Hab6monenue anexrponusa.

Me:xnpeaMeTHblie CBS3U

Uzyuenue kypca ¢usmku 0azoBoro ypoBHS B 10 Kkilacce OCYIIECTBISETCS C YYETOM COAEpKATENbHBIX MEXKIPEIMETHBIX CBA3€H ¢ Kypcamu
MaTeMaTUKH, OMOJIOTUU, XUMHUU, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusvie nonsamus, CBSI3aHHBIE C U3YYEHUEM METOJIOB HAYYHOTO MMO3HAHMS: SIBIICHHE, HAyYHBIN (aKT, TUnoTe3a, pusnueckas BEIIMYHHA,
3aKOH, TeOpusl, HAOIIOACHNE, SKCIIEPUMEHT, MOJIEIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelnieHHe CHUCTEMbl ypaBHEHUU, NMuHeiHas (yHKuus, napaboina, runepOona, ux rpadukd U CBOWCTBA, TPUTOHOMETPHUYECKHE
(GYHKIIMHM: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIIMH HA OCH KOOPAHMHAT, CI0KEHUE
BEKTOPOB.

Buonoecus: Mmexannueckoe ABMKEHUE B KUBOW mpupoze, nuddys3usi, ocMoc, TEIIO0OMEH KHBBIX OpPTraHU3MOB (BHJIBI TEIUIONEPEAaun, TEIJIOBOE
pPaBHOBECHE), DIIEKTPUUECKHUE SIBJICHUS B )KUBOW MTPUPOJIE.

Xumus: AUCKPETHOE CTPOECHUE BEUIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEUIECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEll,
YKUJIKOCTEH U Ta30B, DJIEKTPUUECKHE CBOMCTBA METAJLIIOB, DJIEKTPOIUTHYECKAs JUCCOIMAIINS, TaTbBAHHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHHe IBUKEHHH C HCTIOJIH30BAHUEM MEXAHU3MOB, Y4YET TPEHHs] B TEXHHKE, MOAIIMITHUKH, HCIONH30BAaHHE 3aKOHA
COXpaHEHHS HMITyJIbCa B TEXHHKE (pakera, BOJOMET U JpyTue), IBHUTaTeb BHYTPEHHETO CrOpaHMs, MmapoBas TypOWHA, OBITOBON XOJOIMIBHUK,
KOHJIUITUOHEP, TEXHOJIOTHH TOJyYeHUs COBPEMEHHBIX MAaTEpUaIOB, B TOM YHCJIE HAHOMATEPHAIIOB, U HAHOTEXHOJIOTHH, DJIEKTPOCTATHYECCKAs 3aINTA,

3a3eMJICHUE AJIEKTPOIIPHUOOPOB, KCEPOKC, CTPYHHBIN MPUHTEP, JICKTPOHATPEBATEIIbHBIC TPHUOOPHI, IJIEKTPOOCBETUTEIbHBIEC TPHOOPHI, TAIbBAaHUKA.
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11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKUUA

[TocTostHHbIE MarHuThl. B3anmoelicTBre MOCTOSIHHBIX MAarHUTOB. MarHutHoe noje. Bektop maruuTHOM mHAykiuu. [IpuHnun cynepno3unuu
MAarHUTHBIX 1oje. JInHun MareuTHOM MHAYKUMKU. KapTrHa JIMHUNA MarHUTHOW UHAYKUWH MOJI IIOCTOSHHBIX MArHUTOB.

MarnutHOoe moOJie TPOBOJHMKA C TOKOM. KapTuHa NMHMN MHAYKIIMM MarHUTHOTO IMOJS JUIMHHOTO MPSMOTO MIPOBOJHHMKA M 3aMKHYTOTO
KOJIBLIEBOI'O MMPOBOIHUKA, KATYIIKHU ¢ TOKOM. OnbIT Dpcrena. BzanmoaelicTBre npoBOAHUKOB ¢ TOKOM.

Cuwiia AMniepa, €€ MOJlyJib U HallpaBIICHHE.

Cuna JlopeHnua, e€ Moaynb U HampaBiieHUE. J[BUyKeHUE 3apsKEHHOM YacTHIIbI B OJHOPOJIHOM MarHuTHOM moiie. Pabora cuiel Jlopenna.

SIBnenue snmekTpoMarHuTHOM MHAYKIUU. [[0TOK BEKTOpa MarHUTHON MHIYKIMU. DJIECKTPOABIDKYIAS CHJIa MHAYKIIMH. 3aKOH 3JIEKTPOMArHUTHOM
unaykuuu Papanes.

BuxpeBoe snexktpuyeckoe mnose. IIEKTPOABIXKYIIAsS CUJla MHAYKIUUA B IPOBOJHUKE, JABMXKYIIEMCS MOCTYNATEIbHO B OJHOPOJHOM MArHUTHOM
noJe.

[IpaBuiio Jlenna.

NHayKTUBHOCTD. SIBI€HHE CAMOMHIYKIUH. DIIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHu4yeckue yCTpONCTBA W TMPAKTHUECKOE TMPUMEHEHHE: TIOCTOSHHBIE MAarHUThl, JJIEKTPOMATrHUTHI, DJIEKTPOJBUTATENb, YCKOPUTEIH
3JIEMEHTAPHBIX YACTUII, UHTYKIIUOHHAS M1€Yb.

Llemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHHWE AIEKTPOHHOTO MTyYKa MAarHUTHBIM TTOJIEM.
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JIuHMY MHOYKIMY MarHUTHOTO TOJIA.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuiia Amniepa.

[etictBue cuipl JIopeH1a Ha HOHBI SJIEKTPOJIMTA.

SIBlieHME DNEKTPOMArHUTHOW UHAYKIUH.

[IpaBuiio Jlenna.

3aBUCHUMOCTBD AJIEKTPOJBIKYIIEH CHIIBI HHAYKIIMU OT CKOPOCTH U3MEHEHHUS MAarHUTHOTO TTOTOKA.
SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenrne MarHuTHOTO TOJISL KATYIIKHA C TOKOM.

UccnenoBanue AeCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJIeHUS BHCKTpOMaFHHTHOﬁ HHAYKIUU.

Paznes S. KojieOanus 1 BOJIHbBI

Tema 1. Mexanuueckue u 31eKMpPOMACHUMHbIE KONEOAHUA

Koneb6arenbHas cucrema. CBoOoIHBIE MexaHndeckue Konebanus. ['apmonnueckue konedbanus. Ilepuos, yacrora, aMmnTyaa 1 ¢gasza KojiedaHui.
[TpyxuHHBIN MasTHUK. MaTeMaTH4eCKUi MasTHUK. Y paBHEHHE TapMOHUYECKUX KosneOaHui. [IpeBpalieHne 3Heprui npu rapMOHMYECKUX KOJICOaHUsX.

Konebarenbubiit KOHTYp. CBOOOHBIE 37IE€KTPOMArHUTHbIE KOJIeOaHUsI B UACAIbHOM KOJIeOaTeTbHOM KOHTYpE. AHAIOTHS MEX]ly MEXaHUYECKUMHU
U 3JIEKTPOMAarHUTHBIMU KosiebaHussMu. @opmyiia TomcoHa. 3aKOH COXpaHEHUS SHEPTHU B UICAIbHOM K0JIeOaTeTbHOM KOHTYpE.

[IpencraBnenne o 3aTyxamoIuX KoyieOaHUsAX. BBIHYKIEHHbIE MeXaHWuYecKue KosebaHus. Pe3oHaHc. BbIHY)XIEHHbIE 3JIEKTPOMAarHUTHBIE
KoJieOaHusl.

[TepemenHbIil Tok. CHHYCOMAATBHBIA IEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOI0 TOKAa. AMIUIUTYIHOE U JEMCTBYIOIIee 3HAUEHUE CUJIbI TOKa U
HaNPSDKEHUS.

16



Tpancopmarop. IlpousBoxacTBo, mnepenaya U NOTPEONEHUE HIEKTPUUECKOW SHEPruM. OKOJIOTMYECKHE PHUCKU IIPU  IPOU3BOJCTBE
a5eKTpo3Heprun. KylbTypa uCnoap30BaHus 2JIEKTPOIHEPTUU B IOBCEIHEBHOM JKU3HU.

TexHnueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: IEKTPUUECKUI 3BOHOK, TEHEPATOp MEPEMEHHOTO TOKA, JIMHUU 3JIEKTpoIepeiad.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoseOaTeabHON cUCTeMBI (IIPYKUHHBIM NIM MaTEMaTHUYECKUI MasTHUK).

HaGmronenue 3aryxaromux KojaebaHui.

WccnenoBanue cBONCTB BbIHYX/IEHHBIX KOJI€OaHUH.

Habmronenue pezoHanca.

CB00OAHBIE JIEKTPOMArHUTHBIE KOJIEOaHMS.

OcuuorpamMMsl (3aBUCUMOCTH CHJIBI TOKA U HAPSYKEHUS OT BPEMEHM ) JJIs AJIEKTPOMAarHUTHBIX KosieOaHui.

Pe3onanc npu nocneaoBaTenbHOM COEIUHEHUH PE3UCTOPA, KaTYLIIKU MHAYKTUBHOCTH U KOHJIEHCATOPA.

Moiesnb JIMHUY JeKTpoIIepejayu.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH NIEpUOAA MaJIbIX KOJIEOAHUH Irpy3a HA HUTH OT JUIMHBI HUTHU U Macchl Ipys3a.

HccnenoBanue nepeMeHHOro TOKa B LIENH U3 MOCIIE0BATEIbHO COEIMHEHHBIX KOHAEHCATOpa, KaTyIIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

MexaHuueckue BOJIHBI, yClIoBHs pacnpocTtpaHenus. [lepuoa. CkopocTs pacnpocTpaHeHUs U AJMHA BOJHBIL. [lomepeunble U Mpo10JbHBIE BOJIHBI.
WNurepdepennius u nudpakuys MeXaHMUECKHUX BOJIH.

3Byk. CxopocTb 3ByKa. [’ pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

OJEeKTPOMarHUTHBIE BOJHBI. YCIIOBUS M3JIy4EHHs JIEKTPOMArHUTHBIX BOJIH. B3aumHuas opueHrainus BektopoB E, B, V B anekrpoMarHuTHOH
BosiHE. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTpakKeHUE, MpeJoMIICHUe, mojspuzanus, nudpakuus, uarepdepernns. CKOpoCcTh 3IEKTPOMArHUTHBIX
BOJIH.

[Ikana 3eKTpOMarHUTHBIX BOJIH. [IpMEeHeHHEe AIeKTPOMarHUTHBIX BOJIH B TEXHHUKE U OBITY.
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[TpyHLIMIIBI paguOCBA3H U TeNeBUACHUA. Pagronokanus.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKArOIIEeH Cpeibl.

TexHuueckue ycTpolcTBa U NMPAKTUYECKOE NPUMEHEHHUE: MY3bIKAJIbHbIE MHCTPYMEHTBI, YJIbTPa3BYKOBas IUAarHOCTHUKA B TEXHUKE U MEIUIMHE,
panap, paAMonpuéMHHUK, TEJIEBU30p, aHTeHHa, TesedoH, CBY-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOMEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Komnebumomeecst Teno Kak HCTOYHHK 3BYKA.

HabmroneHne oTpaxeHus U MPeIOMICHUS. MEXaHUYECKUX BOJIH.

Habmonenue unrepdepeHunn 1 Juppakiind MEXaHUYECKUX BOJIH.

3BYKOBOH pE30HAHC.

HaburoieHue cBsi3u rpOMKOCTH 3ByKa U BHICOTHI TOHA C aMILIUTYAON U 4aCTOTOM KOJIeOaHU.

HccnenoBaHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, IIPEIOMIICHUE, OJIIpu3anus, Audpakiys, HHTeppepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHeitHOE pacnpoCcTpaHEeHUE CBETa B OAHOPOIHOM cpene. JIyd cBera. TodyeuHblid HCTOYHHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHus cBeta. [locTpoeHne n300paxxeHui B IIIOCKOM 3epKale.

[Ipenomnenue cBera. 3aKOHbI PEIOMIICHUS cBeTa. AOGCONIIOTHBIN MoKa3artenb npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [lpeaenbHblit yron
MIOJIHOTO BHYTPEHHETO OTPAXKEHMS.

JHucnepcus cseta. CioxxHbIl cocTaB O6enoro ceera. LIBer.

Cobuparoiue u paccenBaroliye JuH3bl. ToHKas nuH3a. @OKYCHOE pacCTOSIHUE M ONTHYecKas cuia TOHKOW JMuH3bI. [locTpoenue n3obpaxeHuil B
COOMpAIONINX U pacceuBarOIuX JHH3aX. PopMysia TOHKOU JIMH3bL. Y BEJIWYEHUE, TaBaeMOe JIMH3O0M.

[Ipenensl npUMEHUMOCTH T€OMETPUYECKOMN ONTHUKH.

Bonnosas ontuka. Murepdepenuns ceera. KorepeHTHbIE HCTOUHUKH. Y CI0BUS HA0JI0/IEHNS MAaKCHMYMOB U MUHUMYMOB B UHTEP(EPEHITNOHHON
KapTHHE OT JIBYX CHH(}a3HBIX KOTEPEHTHBIX UCTOYHHUKOB.
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Hudpakuus cBera. JudpakunoHHas pemérka. YciaoBHe HAOMIOJEHHs INIaBHBIX MAaKCUMYMOB IIpU IaJ€HUM MOHOXPOMAaTHUYECKOrO CBETa Ha
TU(GPAKITUOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuueckue yCTpoHCTBA M IIPAKTUYECKOE INPUMEHEHHUE: O4YKM, Jymna, ¢oToannapar, MNPOEKLUOHHBIA amnmapar, MHKpPOCKOI, TEJIEeCKOII,
BOJIOKOHHAs ONTHKA, AU(paKIMOHHAs peIETKa, OIAPOU.

Llemoncmpayuu

[IpsimonuHeitHOE pacnipocTpaHeHHEe, OTPAKEHHUE U IperoMiieHHe cBeTa. OnTHYeCKHe IPUOOPHI.

[TostHOE BHYTpEeHHEe OoTpakeHne. Mozienlb CBETOBOA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpOCKOIa, TEJIECKOIIA.

Habmonenne naTepdepeHnm crera.

Hab6monenue mudpaknuu cBeTa.

Habmonenue nucnepcun cBera.

[TonydeHue cekTpa ¢ HOMOIIbIO MPU3MBI.

[Tonydenue cnekTpa ¢ HOMOIIbIO AUPPAKIIMOHHON PEIIETKH.

Habmronenue nomisipusauu cBeta.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokaszatesns NpeaoMIIEHUS CTEKIIA.

WccnenoBanue cBOWCTB N300paXeHH B TMH3AX.

Ha6J'IIOI[eHI/IC AUCTICPCHUU CBETA.

Pa3znen 6. OcHOBBI crIeMAJIBHON TEOPUHM OTHOCUTEJIBHOCTH
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I'paHuIBl IPUMEHUMOCTH KJIACCMYECKOM MeXaHUKH. llocTynaTel crienuanbHOM TEOpUHM OTHOCUTEIBHOCTH: MHBAPHMAHTHOCTb MOAYJS CKOPOCTH
CBETa B BaKyyMe, IIPUHLIUII OTHOCUTEIBbHOCTH DWHIITENHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJUIEHUE BPEMEHU U COKPALLEHUE JITUHBI.

OHEprus U UMILYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b MaccChI ¢ 3H€pl"HeI>i 1 UMITYJIbCOM pCHHTHBHCTCKOﬁ YaCTHUIIBI. 3Hepr1/1>1 IIOKOA.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmol KGAHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBs3u sHeprun GOTOHA C €ro YaCTOTOW. DHEPTUus U UMNIYJIbC POTOHA.

Otkpeitie u uccnenaoanne (oroddpdekra. Ombitel A. I'. CroneroBa. 3akoHbl GoTodddekra. YpaBHeHHEe DWHINTEHHA ISl PoTodddexTa.
«KpacHas rpanuna» porodddexra.

JaBnenue cera. Onbitel [1. H. JIeOenena.

XUMHUYECKOE IEMCTBUE CBETA.

TexHu4eckue ycTpoicTBa U MpaKTUYECKOe MpUMEHEHHE: (HOTOdIEeMEHT, (hOTOIaTYUK, COTHEUHAs OaTapesi, CBETOIUOI.

Jlemoncmpayuu

@010 eKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3ak0HOB BHeIIHEro Gporoapdexra.

Caeroano.

Conneynas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -dactuil. [lmanerapnas momens atoma. I[loctymatel bopa. U3nydenue u
MOTJIONICHHE (POTOHOB TIPH MEPEX0JI€ aTOMa C OJTHOTO YPOBHS SHEPTHH Ha JIpyroil. Bussl criekTpoB. CHIEKTp ypOBHEH dHEPTUU aTOMa BOJIOPOIA.

BousHoBBIe cBOMcTBa yacTull. Bosusl ne bpoins. KopnyckynspHO-BOJIHOBOM Ayanu3M.
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CnoHTaHHOE U BBIHY)KJEHHOE U3JIyYEHUE.

TexHuueckue ycTporuCcTBa U MPAKTUYECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIH KOMIIBIOTED.

Llemoncmpayuu

Monuenb onbiTa Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI J1a3epa.

HaburoieHne nuHelyaThIX ClIEKTPOB U3JIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HabmroneHnue nHeiiuaToro crnekrpa.

Tema 3. Amomnoe sa0po

DKCIIEpUMEHTHI, JOKA3bIBAIOIINE CIOXKHOCTh CTpoeHus supa. OTkpeiTHe paguoaktuBHOCTH. OmbiTel Pesepdopaa mo ompepeneHuio cocraBa
pamoaKkTUBHOrO n3nydyeHus. CBoiicTBa anbda-, 6era-, raMMa-u3iydyeHus. BiausHue paJuoakTHBHOCTH Ha )KHUBbIE OPIaHU3MBI.

OTkpbITHE IPOTOHA U HeWTpoHa. HyknonHas mozens snpa I'elizen6epra—lBanenko. 3apsan sapa. MaccoBoe uucino siipa. M3oromnsl.

Anbda-pacnaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nydyeHue. 3aKOH paiOaKTUBHOTO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifjpe. AnepHblie cuibl. JlepekT Macchl sapa.

Snepusle peakuuu. Jlenenue u CUHTES SIEp.

Snepusiit peaktop. TepmosiaepHsbiit cuHTe3. [Ipo0ieMbl U MEPCIIEKTUBHI SJIEPHOM YHEPreTUKU. DKOJOTHUECKUE aCTIEKThI SAEPHON SHEPTreTUKH.

OnemeHTapHble YacTUllbl. OTKpPBHITHE TO3UTPOHA.

MeTto/1bl HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.

@dyHnaMeHTaIbHbIE B3auMoAecTBUSA. EAMHCTBO (hru3nyeckoit KapTHHBI MHpa.

TexHuueckue ycTpolcTBa U MPaKTUYECKOe PUMEHEHHE: TO3UMETp, Kamepa BuiibcoHa, siiepHbli peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CUY€TunK HOHM3UPYIOIIUX YACTHII.
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Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoTOrpadusiM).

Pa3zgea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUZNKHU

Ortansl pa3BUTHA acCTpOHOMHUH. [IpuKnagHOe 1 MUPOBO33pEHYECKOE 3HAYCHUE ACTPOHOMUH.

Bup 38é3nH0r0 HebGa. Co3Be3nus, spKue 3BE3IbI, TTAHETHI, X BUAUMOE JABIKEHHE.

CounHedHas cucrema.

Connue. ConneyHast akTUBHOCTb. Mcrounuk sHeprun ConHua M 3BE31. 3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU. /lparpaMma «CIEKTpaibHBIN
KJIACC — CBETUMOCTB». 3BE3Ibl IJIaBHOW IIOCIEA0BATENbHOCTH. 3aBHUCHUMOCTb «Macca — CBETUMOCTB» Ul 3BE37 IVIABHOM I1OCIENOBATEIBHOCTH.
Buyrpennee ctpoenue 38€31. CoBpeMEHHBIE MTPEICTABICHUS O IPOUCX0XKIEHUH U 3BotoK CoJHIIa U 3BE3/. DTalbl )KU3HU 3BE3 .

Muneunsiii [1yts — Hamma ["anaktuka. [lonoxenue u neuxenne Connna B ['anaktuke. Tumnbl ragaktuk. PaguoranakTuku u kBazapbsl. YEpHbIE IbIPbI
B SI7Jpax rajaKTHK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa66:ma. Paz6eranue ranaktuk. Teopus bonbioro B3peiBa. PennkToBoe nsinydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepewénnpie mpo6iieMbl aCTPOHOMUH.

Yyenuueckue nabnrooenus

HabmioneHnss HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUH I ONpeeNeHHs OJI0XKeHNsI HEOECHbIX 00bEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHbIE c03Be3/11si CEBEpHOT0 MOIylIapus U IpKue 3BE3/IbI.

Hab6monenus B reneckon Jlynsl, uraner, Maeunoro [TyTu.

Oo6o0maromnee noBTOpeHUE

Posb pu3ukM M acTpOHOMHUHM B HKOHOMHYECKOU, TEXHOJOTHUECKOW, COLMAIIBHOM M 3THUECKOM cepax HesaTeNbHOCTH 4elloBeKa, pojb U MECTO
($U3MKN U aCTPOHOMHUU B COBPEMEHHOI HaydyHOH KapTUHE MHpa, POib PU3NYECKOIl Teopuu B POPMHUPOBAHUU NPEACTABICHUIN 0 PU3NUECKON KapTHHE
MUpPa, MECTO (PU3HUECKON KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTAaBICHUI O IPUPO/IE.
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MexnpeaMeTHbIe CBSI3H

Nzydenne xypca ¢usuku 6a3oBoro ypoBHs B 11 Kitacce OCYHIECTBISIETCS C yY4ETOM COJEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3eH C Kypcamu
MaTeMaTHKH, OMOJIOTUN, XUMHUH, TeOTpapuu U TEXHOIOTHH.

Meoswcnpeomemuvie nonsamusi, CBI3aHHBIE C H3YYCHHEM METOJIOB HAYYHOTO TTO3HAHUS: SIBJICHUE, HAyYHBIN (DaKT, TUIIOTE3a, (pu3nueckasl BeIUIHHA,
3aKOH, TEOPHs, HAOJIIOICHHE, SKCTICPUMEHT, MOJICIIMPOBAHUE, MOJICIIb, H3MEPCHHE.

Mamemamuxa: pelIeHHEe CHCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHME (YHKIMU: CHHYC, KOCHHYC, TAHTE€HC, KOTaHT€HC, OCHOBHOE
TpI/IFOHOMeTpI/ILIeCKOC TOXICCTBO, BCKTOpI)I n ux HpOGKHI/II/I Ha OCHu KOOpI[I/IHaT, CJIOXKCHHUEC BCKTOpOB, HpOI/I3BOIIHI>Ie BJIGMCHTapHI)IX ¢)YHKHHﬁ, HpI/IBHaKI/I
o100Ust TPEYroJIbHUKOB, OIIPEIEIeHHE TUIOMIAIN TUIOCKUX GUTyp U 00bEMa Tel.

bBuonoeus: 3nexTpudeckre sSBICHUS B )KMBOHW MPUpPOJIE, KOjeOaTeIbHbIC ABUKEHUS B )KUBOW MPHUPOJIE, ONTUYECKHUE SBICHUS B )KHUBOW IPHUPOJE,
I[GﬁCTBHG paﬂnaunn Ha XKUBBIC OpFaHI/IBMI)I.

Xumusi: CTpOGHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAass CTPYKTypa TBEPABIX TeEJ, MEXaHU3Mbl OOpa30BaHUS KPUCTALINYECKON PEIIETKH,
CIIEKTPAJIbHBIN aHAIIN3.

l'eocpaghus: MarHUTHBIE TOTIOCA 3E€MIIH, 3aJIe)KU MAarHUTHBIX Py, POTOChEMKA 3eMHON TOBEPXHOCTH, MPEACKa3aHNe 3eMIICTPSICEHUN.

Texnonocus: TUHWAW DIIEKTPONEpeaad, reHepaTop TMEPEeMEHHOTO0 TOKa, 3JIEKTPOABUTATENIb, WHAYKIIMOHHAS I€4Yb, pajap, pPaauoNpUEMHUK,

TeJIEeBU30p, aHTeHHa, Tenedon, CBY-neus, mMpoOeKIIMOHHBIN arapaT, BOJIOKOHHAS ONTHKA, COJTHEUHas OaTapes.
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INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «Dus3mka» Ha ypoBHE CpeqHEro odmiero oOpasoBaHus (0a30BBIH yPOBEHB) NOJHKHO O0ECHEUHUTH JOCTHKCHHE

CICAYIOMUX JUYHOCTHBIX, MCTAIIPEAMETHBIX U ITPEAMETHBIX O6p&30BaTeJ'IBHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS y4deOHoro mpenmera «®Du3nMKa» ODKHBI OTpa)XkaTb TOTOBHOCTb W CIIOCOOHOCTh OOYYaIOIIMXCS
PYKOBOJICTBOBAThCSI C()OPMUPOBAHHON BHYTPEHHEHN MO3UIMEH JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTALMM, TO3UTUBHBIX BHYTPEHHHUX YOEXIAECHUM,
COOTBETCTBYIOLMX TPAJAULMOHHBIM IIEHHOCTSM POCCHUIICKOIO OOIIECTBA, PACIIMPEHUE MXU3HEHHOTO OMNbITa M OIbITa JAEATE]IBHOCTU B Ipolecce
peanu3anyuy OCHOBHBIX HAIIPABICHUN BOCIIUTATEIbHOM AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpask1aHCcKOro BOCIIUTAHUSA:

c(OPMHPOBAHHOCTb I'PAXKJAHCKOM MO3UIMK 00YUaIOIIErocsi KaKk aKTUBHOI'O M OTBETCTBEHHOI'O YJI€HAa POCCUHCKOT0 00IIEeCTBa;

IPUHATHE TPAJUIMOHHBIX O0IIEYETIOBEYECKMX TYMAHUCTHUECKUX U IEMOKPATHUECKUX [IEHHOCTEH;

TOTOBHOCTh BECTU COBMECTHYIO JIE€SATEIBHOCTh B MHTEpECaX TPaKAAHCKOTrO OOIIECTBAa, Y4acTBOBATh B CaMOYIPABIECHHMH B 00pa30BaTENIbHON
OpraHu3alyH;

YMEHHUE B3aUMOJECHCTBOBATh C COLIMATIBHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIUSAMM U Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TaTPHOTU3MA;

[IEHHOCTHOE OTHOILIEHHE K FOCYJapCTBEHHBIM CUMBOJIAM, JOCTH)KEHUSIM POCCUICKUX YUEHBIX B 00JIaCTH (PU3UKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, ’THUYECKOTO TIOBEICHHS;
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CIOCOOHOCTH OIIEHUBATH CUTYAIIMIO W IPUHAMATH OCO3HAHHbIE PEIICHHUS, OPHEHTHPYSICH Ha MOPAILHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIC B ACATCIBHOCTHU y‘-IéHOI‘O;

OCO3HAHHUE JIMYHOTO BKJIAa B MIOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOro BOCIIMTAHUS:

9CTETUYECKOE OTHOIICHUE K MHPY, BKJIIOYasi SCTETHKY HAYYHOTO TBOPYECTBA, MPUCYILETO (PU3HIECKON HAYKE;

5) TPy/10BOr0 BOCIIUTAHUS

UHTEpEeC K pa3iuyHbiM cepaM TpoecCHOHATBHON NEsTEIbHOCTH, B TOM YHWCIE CBS3aHHBIM C (PU3MKOW M TEXHUKOH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOD OyyIEH MPOPECCHH M PeaTU30BbIBATE COOCTBEHHBIE JKU3HEHHBIE TITaHbI;

TOTOBHOCTH U CITIOCOOHOCTH K 00pPa30BaHHUIO U caMOOOPa30BaHHIO B 001aCTH (PM3HUKHU HA MPOTSHKEHUU BCEH JKU3HM;

6) IKOJIOTHYECKOT0 BOCTIUTAHMSA:

chopMHPOBAHHOCTH IKOJIOTUIECKON KYJIbTYPHI, 0CO3HAHHE III00ATBHOIO XapaKTepa SKOJIOTHUCCKUAX POOIIeM;

IUITAHUPOBAHKE M OCYILECTBIICHHE JICUCTBUI B OKPYIKAIOLIEH cpejie Ha OCHOBE 3HAHUS IeJIel YCTONYHBOIO Pa3sBUTHS Y€JIOBEYECTRA,;

pacIIMpeHue OMbITa ASSITETbHOCTH SKOJOTMYECKOM HAMPABICHHOCTH HAa OCHOBE MMEIOIIUXCS 3HAHHM 0 (H3HKE;

7) HIEHHOCTH HAYYHOI'0 MO3HAHUS

c(OPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs (DU3NUECKON HAYKH;

OCO3HaHHUE IEHHOCTH HAYYHOH IeSTeIbHOCTH, TOTOBHOCTh B TPOIECCE M3YYeHHS (PU3MKH OCYIIECTBIISATH MPOCKTHYIO U HCCIIEA0BATEIbCKYIO

ACATCIIbBHOCTD NHAUBHUAYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTe/bHBbIE YHHBePCAIbHbIE YUeOHbIe 1eCTBUS
Ba3oBble jjorudyeckue JeiicTBUA:
CaMOCTOSITENIbHO (hOPMYJIUPOBATh U aKTYAIM3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
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OIPEIEIATD eI ACATEIIBHOCTH, 3a1aBaTh [1apaMeTPbl U KPUTEPUU UX TOCTHUKCHUS;

BBISBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI B PACCMATPUBAEMBIX (DU3UUYECKHX SIBICHUSX;

pa3pabarbIBaTh IUIaH PEUICHUs IPOOIEMbI ¢ yYETOM aHAIN3a UMEIOIIUXCS MAaTepUAIbHBIX U HEMAaTEePUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JCATEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIEJISIM, OLICHUBATH PUCKU MOCIECACTBUAN ACSATEIbHOCTH;

KOOPJAMHUPOBATh U BBIIOJIHATH Pa0OTy B YCIOBUAX PEaIbHOTO, BUPTYaIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOAEHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIJICHUE TPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

BJIAJICTh HAYYHON TEPMHHOJIOTUEH, KIIIOYEBBIMU MTOHATUAMHU U MeTOAaMU (PU3NUECKOI HayKH;

BJIAJCTh HaBbIKAMU Y4e€OHO-HCCIENOBATEIbCKOW M IPOEKTHON JesITenbHOCTH B 00JacTH (U3UKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METO/IOB peIIeHUs 33/1a4 (PU3HUECKOTO COACPKAHUS, TPUMEHEHHUIO Pa3IMYHBIX METOI0B MTO3HAHUS;

BJIQJIETh BUJAMU JIEATEIBHOCTU IO MOJIYYEHHIO HOBOTO 3HaHUS, €r0 MHTEPIpPETaluy, peoOpa3oBaHUI0 U MPUMEHEHUIO B PA3IMYHBIX y4EOHBIX
CUTYallUsX, B TOM YHCJIE [IPU CO3/1aHUM YUEOHBIX IPOEKTOB B 00JIaCTH (PU3MKH;

BBIABIIATE IIPUYUHHO-CIIEJCTBEHHbIE CBA3UM W aKTYaIU3MpOBaThb 3aJady, BBIIBUIaTh TUIIOTE3y €€ pELIEHUs, HAXOAUTb apryMEHThbl Ui
JI0OKAa3aTelIbCTBA CBOMX YTBEPKJICHUM, 3a/1aBaTh IapaMeTPbl U KPUTEPHUH PELLICHUS;

AQHAJIM3UPOBATh IOJYYEHHBIE B XOJ€E PEIICHMS 3a/1a4d pe3yibTaThl, KpUTUYECKH OLIEHMWBATH UX JOCTOBEPHOCTH, IPOTHO3UPOBATh NU3MEHEHUE B
HOBBIX YCIIOBHSX;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN JEATEILHOCTH, B TOM YHCJIE MIPU U3YUYECHUH (DPU3HKH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh NPUOOPETEHHDIH OIIBIT;

YMETb NIEPEHOCUTH 3HaHUS MO (PU3HKE B IPAKTUUYECKYIO 00JIACTh XKUZHEACSITEIbHOCTH;

yYMEeTh MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPEJAMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE UJIEU, IIPEAIAraTh OPUTMHAJIBHBIE ITOAXObI U PEILICHHUS;

CTaBUTh MPOOJIEMBI U 3a]]auH, TOMYCKAIOIINE albTepHATUBHBIEC PELLICHUS.

Pabora ¢ undopmaumeii:
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BJIAJICTh HABBIKAMU IOJIyUEHHsI HHPOPMAUU (PU3HUYECKOTO COACPIKaHUSI U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIHLHO OCYIIECTBIISITh TIOUCK,
aHaJN3, CUCTEMATU3aLUI0 ¥ HHTEPIPETAINIO HHPOPMALIUY PA3TMYHBIX BHJIOB U ()OPM MPEICTABICHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(OpMAIIHH;

UCTIOJIB30BaTh CpeACTBa HWH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PpENICHUH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3aIlMOHHBIX 3a/1a4 C COOJI0ICHHEM TPeOOBaHUN 3PTOHOMHUKH, TEXHUKHA 0€30MaCHOCTH, TUTHEHBI, PECYpPCOCOEPEKEHHSI, IPABOBBIX U ITUYECKUX
HOPM, HOPM HH()OPMAIIMOHHOM O€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3NYECKOTO COJEPKAHU B PAa3IMYHBIX (opMaTax ¢ yd€TOM Ha3HAYCHHS WH(POPMALUU M LEIEBOH ayTUTOPHUHU, BHIOMpAs

ONTUMAJIBHYIO (pOpMy MMpEACTaBJICHUA U BU3YyaJIU3alluu.

KoMMyHuKkaTHBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUSA:
OCYILIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKU U BO BHEYPOUHOI J1€ATEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(MIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOK TOUKY 3pEHHUs C UCIIOIb30BAHUEM SI3BIKOBBIX CPEICTB;
MOHMMATh U UCMOJIb30BaTh MPEUMYILIECTBA KOMaHIHOW U MHAMBUAYAIbHON pabOTHI;
BbIOMpATh TEMAaTUKY U METO/IbI COBMECTHBIX AEHCTBUIN € YU4ETOM OOLIUX UHTEPECOB U BO3MOKHOCTEN Ka)KIO0T0 WieHa KOJIJIEKTUBA;
[IPUHUMATh LIEJI1 COBMECTHON JEATEIBHOCTH, OPraHU30BbIBATE U KOOPAUHUPOBATH ACHCTBUA 10 €€ JTOCTUIKEHUIO: COCTABIIATH IUIAH ACHCTBUH,
pacIpenensiTs pojiu ¢ yuéTOM MHEHUH Y4aCTHUKOB, OOCYX/1aTh pe3yJbTaThl COBMECTHOI paboThI;
OLICHMBATh KAU€CTBO CBOET0 BKJIAJa U KaXKJAOI0 yYaCTHUKA KOMaH/Ibl B OOIINHA pe3yabTaT 10 pa3pad0TaHHBIM KPUTEPUSIM;
IIpeIaraTb HOBBIE IPOEKTHI, OLIEHUBATh UJIEH C TO3UIIMY HOBU3HBI, OPUTHHAIIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYHICCTBJIATD MO3UTUBHOC CTPATCTUYCCKOC IMOBCACHUC B PA3JIMYHBIX CUTYAlUAX, [IPOABIIATE TBOPUCCTBO U BOOGpﬁ)KCHI/IC, OBITh HMHUIMAaTUBHBIM.

PerynsiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUSA
Camoopranu3anusi:
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CaMOCTOSITENIbHO OCYILIECTBJISATh IMO3HABATEIbHYIO JI€ATEIbHOCTh B 00NAacTU (UM3MKUM M aCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh U
dbopMyITupoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEIILHO COCTABJISITH IUIAH PEIICHHS PACUETHBIX U KAYECTBEHHBIX 3a/1a4, TJIAH BBITIOJHEHUS TIPAKTHYECKON paObOThI ¢ yUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPeIOUTEHUII;

JTaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;

pacHIUpsATh paMKH Y4€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHUIA;

JienaTh OCO3HAHHBIA BHIOOP, apryMEHTHUPOBATh €Tr0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIIICHHUE;

OLICHUBATh MTPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO SPYAUIMHN B 00JaCTH (PU3UKU, MOCTOSIHHO MOBBIIIATH CBOM 00Opa30BaTeNbHBIA U KYIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb, SMOLUMOHAIbHBII UHTEJLJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTh, OLIEHUBATh COOTBETCTBHE PE3YIHTATOB LIETISIM;

BJIa/ICTh HABBIKAMU TO3HABATENHHOW pedreKcHH KaKk OCO3HAHUS COBEPIIAEMBIX JEHCTBUI M MBICIUTENIBHBIX MPOIECCOB, X PE3YyIbTaTOB U
OCHOBaHMIA;

UCITIOJIH30BATh MPUEMBI pedIICKCHH JIJIsl OIICHKU CUTYaI[MH, BEIOOpAa BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PEIICHHUS 110 UX CHIKEHUIO,

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB IEATEIbHOCTH;

MPUHUMATH €051, TOHUMAasi CBOM HEJIOCTATKH M IOCTOMHCTBA,;

MPUHUMATh MOTHBBI U apT'YMEHTBI JPYTUX TPU aHAJIA3E PE3YJIbTATOB IEATEIHHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpomecce mocTkeHUS JTMYHOCTHBIX PE3YIbTAaTOB OCBOEHHUS MNPOrpaMMbl MO (U3MKE IS YPOBHS CpelHero ooimiero obpa3oBaHUs y

00y4aroInXCsl COBEPILIEHCTBYETCS YMOIIMOHAIBHBIN HHTEJUIEKT, MTpeoaratouii copMUpOBaAaHHOCTE:
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CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CHOCOOHOCTh MOHMMATh CBOE ASMOLMOHAIBHOE COCTOSHUE, BUAETh HAIPABICHMUS pa3BUTUS COOCTBEHHOH
HIMOIMOHAIBHOM c(epbl, OBITh YBEpEHHBIM B ce0e;

CaMOPETyJIMPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, yMEHHE MPUHUMATh OTBETCTBEHHOCTh 33 CBOE MOBEJCHHE, CIIOCOOHOCTD aJallTUPOBATHCS K
SMOLMOHAJIBHBIM U3MEHEHHSIM U MPOSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKJIIOUYAIOIIEH CTPEMIIEHUE K IOCTHKEHUIO LIEJIH U yCIeXy, ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JAEHCTBOBATH UCXOMS
13 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKIIIOYAIOIIEH CIOCOOHOCTh IOHMMAaTh SMOLIMOHAIBHOE COCTOSIHHE JpPYTUX, Y4YUTHIBaTh €ro INPU OCYHIECTBICHMU OOIIEHUS,
CIOCOOHOCTh K COUYBCTBHIO U CONEPEKHUBAHUIO;

COLMAJIbHBIX HaBBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIIEHUS C IPYTHMHU JIIOJIbMH, 3a00TUTHCS, IPOSBIATh MHTEPEC U pa3pelaTh

KOH(JIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K konuy o6ydenus B 10 kjiacce nmpeJMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI OTPaxaTh CYPOPMHUPOBAHHOCTh Y O0yUArOIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MPHUMEpPax pojib U MECTO (U3MKHU B (POPMHPOBAHUM COBPEMEHHON HAy4HOW KapTHHBI MHpa, B Pa3BUTHH COBPEMEHHOMN
TEXHUKH U TEXHOJIOTHM, B IPAKTUYECKOM E€ATEIHOCTH JIFOCH;

YUUTBIBATh TPAHULBI NMPUMEHEHUS HM3YyYEHHBIX (DU3MYECKHX MoJesiel: MaTepHajbHas TOYKa, WHEpUHUallbHAas cHcTeMa OTCuéTa, aOCOIIOTHO
TBEPJIOE TENO, MICAIbHBIA Ta3, MOJEIN CTPOEHMs ra30B, )KUIAKOCTEH M TBEPABIX TelN, TOUECUYHBIN SJIEKTPUUECKUH 3apsi MpHU PELIeHUH (U3NUYECKUX
3az1ay;

pacrno3HaBaTh (hPU3HUECKUE SIBICHUS (TIPOLIeCcChl) U OOBACHATh UX Ha OCHOBE 3aKOHOB MEXaHWKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH CTPOECHUS
BEIIIECTBA U AJIEKTPOAMHAMHUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBM)KEHUE, CBOOOHOE MaJeHUE Tell, IBH)KEHUE 110 OKPYKHOCTH,
UHepIMs, B3auMoieicTBre Tel, 1udy3usi, OpoOyHOBCKOE JBHKEHHE, CTPOSCHHE KHUIKOCTEH U TBEPABIX Tell, U3MEeHEeHHe 00bEMa Tesl MpU HarpeBaHUU

(OXHa)K)IeHHI/I), TCIIJIOBOC PaBHOBCCUC, UCITAPCHUE, KOHACHCAIIUSA, IIJIABJIICHUEC, KPUCTAJUIN3allusA, KUIICHHUEC, BJIAXXHOCTh BO3JyXa, ITOBBIMICHUEC OAaBJICHUS
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ra3a IpH €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBS3b MEXYy NapaMeTpaMHu COCTOSHMs ra3a B M30Ipolieccax, 3JeKTpU3alus Tel, B3auMoJeicTBUe
3aps/0B;

OTKCBIBATH MEXAaHWYECKOE JABIKEHHUE, UCTIONB3Ys (PU3NYECKUE BEIMYMHBL: KOOPIUHATA, ITyTh, IEpEMEIEHIE, CKOPOCTh, YCKOPEHHUE, Macca Tela,
CHJIa, UMITYJIbC T€Ja, KUHETHUYEeCKasi SHEeprus, MOTEHLAIbHAs SHEPrusi, MexaHndeckas paboTa, MexaHH4YecKas MOILHOCTb; IPU ONUCAHUM ITPABUIIBHO
TPAaKTOBaTh (PU3MYECKHH CMBICI MCIIOJIb3YEMbIX BEIMUYMH, UX O0O3HAYEHMS U €JUHMILbI, HAXOIUTh (POPMYJIbI, CBS3BIBAIOLINE AAHHYIO (PU3HUYECKYIO
BEJIMYUHY C APYTUMHU BETUYUHAMU;

ONMCHIBATh U3YUYEHHBIE TEIJIOBbIE CBOMCTBA TEJ U TEIIOBBIE SABJICHUS, UCIOJIb3Ysl (PU3NUYECKUE BEIUUMHBI: 1aBJICHUE Ta3a, TEMIEPATypa, CpeIHIA
KHHETHYECKasl HEPrusi XaOTHMUECKOTO JIBUKEHUS MOJIEKYJ, CPEJIHEKBAaJpaTHUHAs CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEpIrus,
pabota rasza, K03(pQULUUEHT MOJE3HOr0 ACUCTBUS TEIIOBOIO JIBUIATElIsl; MPU ONUCAHUU MPABUIBHO TPAKTOBATh (PU3MUYECKMH CMBICI HUCHOJIb3YEeMbIX
BEJIMYHH, UX 0003HAYCHHS U €IMHUIIBI, HAXOAUTH ()OPMYJIbI, CBSA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMH BEITHUUHAM;

OIKCBHIBATh HM3yYCHHBIC JJICEKTPHUUECKUE CBOIMCTBA BEIIECTBA M JJIEKTPUYECKUE SIBICHUS (IIPOIECCHI), HCIONB3YS (U3UYECKHUE BEITMYUHBIL:
NIEKTPUUECKUI 3apsj, 3JIEKTPUUYECKOe I0je, HaNpsKEHHOCTh MOJIs, MOTEHIMall, pa3HOCTh MOTEHLHUAIOB; NPH OMMCAHUU IPABHIBHO TPAaKTOBAThH
(Gu3nUecKnuil CMBICI UCHOJIB3YEMBIX BEIWYHMH, UX 0003HAUYEHUS M €IMHUIIbI; YKa3blBaTh (JOPMYJIbI, CBSA3BIBAIONINE TaHHYIO (PU3MUECKYIO BETUUUHY C
JPYTMMU BETUYUHAMU;

AQHAIN3UPOBATh (U3NYECKHE MPOLECCHl U SBIEHUS, UCIONb3ys (U3NYECKHE 3aKOHBl W MPHUHLMIBL 3aKOH BcemupHoro tsarorenus, I, 1l u Il
3aKk0oHbl HBIOTOHA, 3aKOH COXpaHEHHUS MEXaHWYECKOH HHEPruH, 3aKOH COXPAHEHWS MMITYJbCa, IPUHLUI CYNEPIIO3ULUN CHJI, IPUHLHUII PAaBHONPABUS
MHEPLHAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHHS BEILLECTBA, Fa30BbIE 3aKOHBI, CBA3b CPEIHENH KMHETUYECKON DHEPrun
TEIUIOBOTO JIBM)KEHUS MOJIEKYJ C aOCOJIIOTHOW TeMIEepaTypoil, MepBbl 3aKOH TEPMOJMHAMHKH, 3aKOH COXPAaHEHUS JJIEKTPHUYECKOIO 3apsia, 3aKOH
Kynona, mpu 3TOM paznuuate CJI0BECHYIO (OPMYITHUPOBKY 3aKOHA, €r0 MaTEeMAaTHUYE€CKOE BhIpAKEHHUE U YCIOBUS (TPaHUILIbI, 007aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHIIMITBI JEHCTBUS MaIlIMH, TPHOOPOB U TEXHUYECKUX YCTPOWUCTB; Pa3InyaTh yCIOBUS UX O€30M1aCHOTrO UCIOIb30BaHUS B

MMOBCEAHEBHOM KH3HH,
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BBITMOJIHATH AKCIEPUMEHTHI 110 MCCIEI0BAaHUIO0 (PU3NYECKUX SIBICHUN U MPOLIECCOB C MCIOJIB30BAHHUEM MPSMBIX U KOCBEHHBIX M3MEPEHUH, MpU
3ToM (HOpMYIHPOBATh MPOOJIEMy/3a/lady U THIOTEe3y Y4eOHOrO SKCIEpPUMEHTa, cOOMPaTh YCTaHOBKY M3 MPEUIOKEHHOTO 000pYIOBaHMS, MPOBOJUTH
OTBIT U (POPMYIIUPOBATH BHIBOJIBI,

OCYIIECTBIISITH NMPSIMbIE M KOCBEHHBIE U3MEPEeHUs GU3NUYECKUX BEIUYUH, IPU ITOM BBIOMPATh ONTHUMANIbHBIN CIOCOO M3MEPEHHsI U UCII0JIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEH N3MEpEHUII;

HCCJIICA0BATh 3aBUCUMOCTH MCIKAY (1)I/I3I/I‘-IGCKI/IMI/I BCJIMYMHAMU C HUCIIOJIb30BAHUCM IIPAMBIX I/I3MepeHI/II71, IIpU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(GUKCHpPOBATh PE3YyIbTATHl IMOJYYCHHON 3aBUCHUMOCTH (PU3MYCCKUX BEIMYWH B BHJC TaONWIl W TpadUKOB, JelaTh BBIBOJABI IO pe3yJbTaTaM
UCCIIEJIOBAHUS,

coOnroAaTh mpaBuiia 0€30MacHOTrO TpyJAa IpH MPOBEIECHUU HMCCIEIOBAHUM B pamMKax y4eOHOrO SKCIEpUMEHTa, y4eOHO-HMCCIIeI0BATEIbCKOU U
MIPOSKTHOM JIEATEIIPHOCTH C UCIIOJIb30BAHUEM U3MEPHUTEIBLHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYIOBAHNUS;

peuaTtb paCLIéTHLIC 3aJa4u C IBHO 3aﬂaHHOﬁ (1)1/13H‘~I€CKOI71 MOZACIIbIO, UCIIOJIb3Ys (1)I/ISI/ILIGCKI/IC 3aKOHBI U IPUHIOMUIIBI, HA OCHOBC aHaJIn3a YCJIOBUA
3a/la4il BHIOMpATh (PU3UYECKYIO MOJIENb, BBIACTATh (PU3UUYECKHE BEIMYMUHBI U (OPMYIbl, HEOOXOAMMBIE I €€ pelleHHs, TPOBOAUTh PACUYETHI U
OIICHUBATh PEALHOCTh MOJIYYCHHOTO 3HAYeHUS (PU3NUEeCKON BETHUNHBI,

peiiaTb KAa4YCCTBCHHBLIC 3aJadM: BBICTPAHMBATH JIOTUYCCKU HCEIPOTUBOPCUMUBYIO LCIIOYKY paccymzleHm?I C OHOpOfI Ha H3YUCHHBIC 3aKOHBI,
3aKOHOMCPHOCTH 1 (1)I/IBI/I‘~IGCKI/I€ SIBJICHUSA,

MCIIONIb30BATh MU PEIICHUH Y4eOHBIX 3a7ad COBpeMeHHbIe NH(GOPMAIMOHHBIE TEXHOJIOTUH ISl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUH U
MpeJCTaBiICHUs] yueOHOW M HAay4HO-TIOMYISApHONW WMH(OpMAIKMH, MOTYYCHHON M3 Pa3TUYHBIX UCTOYHHKOB, KPUTHUYECKH aHATM3UPOBATH MOITYYAEMYIO
uHdopmaruio;

IPUBOJIUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOekHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOLECCOB OKPYXKAIOIIET0 MUpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHUH;

HCIIONIb30BaTh TEOPETUYECKUE 3HAHMS MO (PHU3UKE B MOBCEIHEBHOW KH3HU NI oOecreueHus] 0€30MacHOCTH MpU OOpalleHuH ¢ mpudopamu U

TEXHUUYECKUMHU YCTPOUCTBAMHU, JJIsl COXPAHEHHUS 3I0POBBS U COOJIIOIEHUSI HOPM DKOJIOTUYECKOTO MOBEACHUS B OKpYXKAIOIIe i cpee;
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paboTaTh B rpyIIe ¢ BHIIOJIHEHUEM Pa3IMYHbIX COLUAIBHBIX POJIEH, INIaHUPOBATh pabOTy IPYIIIbI, PALIMOHAIBHO paclpeesaTh 00s3aHHOCTU U
IUTAHUPOBATH JISATEIBHOCTh B HECTAHJAPTHBIX CUTYAIUSX, aJIEKBATHO OLIEHUBAThH BKJIAJ KaXKJIOTO M3 YYACTHUKOB IPYIIIBI B PEIICHNE PaccMaTpUBaeMOn
poOIeMBI.

K konny o6yuenus B 11 kjacce npeaMeTHbIe pe3ybTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OO yUAIOIIUXCSl YMEHHI:

JEMOHCTPHUPOBATh Ha MpHUMEpax pojib U MeCcTO (PU3MKU B (HOPMHPOBAHHHM COBPEMEHHON HAy4YHOM KapTHHBI MHpA, B Pa3BUTHH COBPEMEHHOU
TEXHHUKHU M TEXHOJOTHH, B TPAKTUIECCKON ACSITEILHOCTHU JTFOACH, IIEJIOCTHOCTh M €IUHCTBO (PU3NUECKON KapTHHBI MHUPA;

YUUTBHIBATh TPAHUIIBI IPUMEHEHUS H3yYCHHBIX (PU3NYCCKUX MOJICIICH: TOYCUHBIN AJICKTPUICCKHI 3apsl, JIyd CBETa, TOUCYHBI UCTOYHHUK CBETA,
AJiepHas MOJIeTIb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO S/ipa IpU pelieHud PU3NYeCcKUX 3a/1ay;

pacrno3HaBaTh (pU3MUECKHe sIBICHUS (IIPOLECCH) U OOBICHITh UX HA OCHOBE 3aKOHOB 3JIEKTPOJUHAMHKU M KBAaHTOBOW (PU3MKU: AJIEKTpUYeCKast
MPOBOJAMMOCTD, TETUIOBOE, CBETOBOC, XMMHUYECKOE, MATHUTHOE JCUCTBUS TOKA, B3aWMOJCHCTBHEC MAarHUTOB, 3JICKTPOMATHUTHAS WHIYKIUS, NCHCTBHEC
MarHUTHOTO ITOJISI Ha TIPOBOJHUK C TOKOM W JIBIDKYIITUHCS 3apsili, JIEKTPOMArHUTHBIC KOJICOAHHS U BOJIHBI, IPSIMOJMHEHHOE pacIpOCTpaHEHUE CBETa,
OTpaXe€HHE, NPEJOMIICHHE, WHTepPepeHIusa, Tudpakmus U TOJsIpU3alus CBeTa, AUCHEpCcHs cBeTa, (orodnekTpuueckuii ddpdext (pororddexr),
CBETOBOE JIaBJICHNE, BOSHUKHOBEHHUE JIMHEHYATOr0 CIIEKTpa aToMa BOJIOPOa, ECTECTBEHHASI U UCKYCCTBEHHAsI paAMOAKTUBHOCTH;

OIHMCHIBATh M3YYCHHBIC CBOMCTBA BEMIECTBA (DJIEKTPUUYCCKUE, MArHUTHBIC, ONTHYECKUE, IJIEKTPUICCKYIO MPOBOJAMMOCTH PA3IUYHBIX Cpel) U
AJICKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), WCTONB3YS (PU3NYCCKUE BEIMYUHBI DJICKTPUUYCCKUI 3apsjl, CHJIA TOKa, JJIEKTPUYECKOE HampsHKEHUE,
ANEKTPUYECKOE COMPOTHUBICHUE, PAa3HOCTh MOTEHIIMANIOB, YJIEKTPOABHKYIAs cuia, paboTa ToKa, WHAYKIMS MarHUTHOTO TOJs, cuia Ammepa, cuia
JlopeH1ia, UHIYKTUBHOCTh KAaTYIIIKH, SHEPTUS AIEKTPUYECKOTO U MAarHUTHOTO TOJIEH, epUOo/I U YacToTa KoJleOaHHii B KoliebaTeTbHOM KOHTYpE, 3apsl U
CWJIa TOKa B TIPOIECCe TAPMOHUYECKHUX JIEKTPOMArHUTHBIX KojeOaHuH, (POKYCHOE PacCTOSHUE W ONTHYECKAs CHJIA JIMH3BI, TIPH OMHCAHUH TPABIHLHO
TPAKTOBATh (PU3MUYECKUN CMBICI HCIIOIB3YEMbBIX BEIMUWH, UX 0003HAYCHHS W CIMHHMIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PH3UYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAMU;

OTHCHIBATh M3YYCHHBIE KBAaHTOBLIC SIBICHUS U MPOIIECCHI, UCTIONB3YS (DU3NUECKHE BEIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JTHHA BOJIHBI

M 4aCToTa CBE€TAa, DOHEPIrusd U UMITYJIbC q)OTOHa, nepuona mnojypacmnaga, SQHCPrus CBA31M aTOMHBIX AJACP, IPHU OIIMCAHWUHU ITPABUJIBHO TPAKTOBATH (1)H31/I‘—I€CKI/II\/'I
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CMBICJI UCIIOJIb3YEMbIX BEIMYMH, MX O003HAUYEHUS U €AMHUIIBI, YKa3blBaTh (DOPMyJbl, CBA3BIBAIOIIME JAHHYIO (PU3UYECKYH BEIMUYUHY C IPYTHMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAYCHUE (PH3UUECKON BEIUYHHBI;

aHaANM3UPOBaTh (PU3NYECKHUE MPOLECCH U SBICHHS, MCIOB3Ys (PU3NYECKHE 3aKOHBI W MPUHLUUIBL 3aK0H OMa, 3aKOHBI TMOCIIEAOBATENFHOIO U
[IapaJUIEJIbHOTO COSAUHEHMS IIPOBOJHUKOB, 3aKOH J[xoyisa—JIeHna, 3aKk0H 3JI€eKTPOMAarHUTHON MHAYKIIMH, 3aKOH MPSAMOJIMHEHHOTO PACIPOCTPaHECHHUS
CBETa, 3aKOHBbl OTPA)KEHMsI CBETA, 3aKOHbI NPEIIOMJICHMsI CBETa, ypaBHeHUe OiHITeldHa a1 ¢Gorodddekra, 3aKOH COXpPAHEHUS SHEPrUH, 3aKOH
COXPAHEHHUs UMITYJIbCA, 3aKOH COXPAHEHUS 3JIEKTPUYECKOTO 3apsi/ia, 3aKOH COXPAHEHMS MAacCOBOIO YMCIIA, ITOCTYJaThl bopa, 3aKOH pajgMOaKTHUBHOIO
pacmaja, Ipy 3TOM pa3InyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0 MaTEMAaTUIECKOE BHIPAKEHHE U YCIOBUS (TPaHHIIBI, 007aCTH) IPUMEHUMOCTH;

OIPEACIIATh HAIIPABJIECHUE BEKTOPA MHAYKLIUN MarHUTHOTO 10JIs IPOBOJHUKA C TOKOM, CHJIbI AMIlepa u cuiibl JIopeHna;

CTPOUTH M OIMCHIBATh N300pa’keHHe, CO3/1aBaeMOe IIIOCKUM 3€pPKaJIoM, TOHKOH JIMH30M;

BBIMOJIHATh AKCIEPUMEHTHI 110 MCCIEI0BAHUIO (PU3NYECKUX SIBICHUN U MPOILIECCOB C MUCIIOJIB30BAHUEM NPSMBIX U KOCBEHHBIX MU3MEPEHUM: NpHU
3TOM (popMyIMpOBaThH NMPOOJIEMy/3a1auy M TUIOTE3y y4eOHOro IKCIEPUMEHTa, COOMPATh YCTAHOBKY M3 NPEUIOKEHHOTO 000pyIO0BaHMUS, IPOBOJUTH
OMBIT U (OPMYIIUPOBATH BHIBOJIBI,

OCYILECTBIIATh MPSIMblE M KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEIUYHH, ITPH 3TOM BBIOMPATh ONTUMAIBHBINA CIIOCOO U3MEPEHUS U MCII0JIb30BaTh
M3BECTHBIE METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHNH;

MCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEJIMYHMH C UCIOJIb30BAHUEM MPSMBIX U3MEPEHUI: IIPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3ysbTaThl NOJYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEIMYHMH B BUe TaOIHIl U TpadUKOB, 1€1aTh BBIBOBI 110 pe3yIbTaTaM HCCIIEeIOBAHNUS;

coOuoiaTh MpaBuiia 0€30MacHOro TpyJa MpH MPOBEICHUN HCCIEOBAHUN B paMKaxX y4yeOHOro SKCIEpHUMEHTa, Y4eOHO-HCCIIe0BATENbCKON U
IPOEKTHOM J1eATENbHOCTH C UCIIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U JIaOOpaTOPHOTO 000PYIOBAHMUS;

pemarh pacyE€THbIE 3a/1a4M C SIBHO 33JJaHHOM (PU3UYECKON MOJEINbI0, UCHIOIb3Ys (PU3NUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJln3a yCIOBHS
3aJaun BBIOMpATh (U3UUECKYIO MOJIENb, BBLACIATH (DU3MUYECKHE BEIWYMHBI U (POpMyIbl, HEOOXOaUMbIe A €€ pelleHHs,, MPOBOJUTh Pacu&Thl U
OLIEHUBATh PEAIbHOCTH MOJyY€HHOTO 3HAaUeHUs (PU3HMUECKON BETMUMHBI;

pemaTh KAadeCTBEHHBIC 3a/aud: BBICTPAUBATH JIOTHYECKH HENPOTMBOPEYMBYIO LEMNOUYKY PACCYXJAECHHH C ONOpPOM HA HM3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3nuecKue sBJICHUS;
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UCIIOJIB30BaTh MPH PEIICHUH y4eOHBIX 3a/1a4 COBPEMEHHbIC HH(POPMAIMOHHBIC TEXHOJIOTHH ISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIMU U
NpeCTaBICHUs YUeOHOW M HAYYHO-TIONYJISIPHOW MH(POPMALUHU, MOTYYCHHOM U3 Pa3IMYHBIX MCTOYHHUKOB, KPUTHYECKH AHATM3HPOBATH IOIYYAEMYIO
uH(pOpPMAIIHUIO;

OOBSICHATh TPUHIIMITBI JCWCTBUS MAalllMH, NMPUOOPOB M TEXHHYECKUX YCTPOWMCTB, pa3jinyaTrh YCJIOBUS HMX OE30IacHOTO HCIOJIb30BAHUS B
MIOBCEIHEBHOM JKU3HU;

IPUBOINUTH IPUMEPHI BKJIaJ]a POCCUHCKUX M 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO MHpa, B
Pa3BUTHUC TCXHUKU U TeXHOJIOI‘I/II\/JI;

UCIIOJIB30BaTh TEOPETHYECKHE 3HAHMS MO (U3UKE B MOBCEIHEBHOM XM3HU Ul oOecriedeHus: 0€30MacHOCTH MpH OOpalieHUH ¢ NpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, JUIsi COXPAHEHHSI 3I0POBbSI U COOJIIOJICHUS HOPM KOJIOTHYECKOTO TOBEICHUS B OKPYXKAIOIICH cpee;

paboTaTh B TPYIIIIE C BHIMOJIHEHUEM PA3IMYHBIX COLIMAIBHBIX POJIEH, IUIAHUPOBATh padOTy IPYMIIbI, PALlMOHATIBHO PACHpPENENITh 00A3aHHOCTH U
IJIAHUPOBATDh ACATCIIBHOCTD B HCCTAHAAPTHBIX CUTYallUAX, aICKBATHO OLUCHMUBATDL BKJIAJ] KAXKJI0I'0 U3 YUACTHHUKOB I'PYIIIIbI B pCHICHUC paCCManI/IBaeMOI\/JI

POOJIEMBI.

34



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaunmenoBanmue pa3xesioB 1 TEM

KoauuyecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne o/m HpOrPAMMEL Beero Kontposbubie IIpakTunueckue 06pa30BaTeNLHBIE PeCYpChI
padoThI padoThI
Paznea 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUA
1.1 ®u3KKa U METOJIbl HAYYHOT'O II0O3HAHUS 2 https://m.edsoo.ru/AVIAWVNQO
Hroro no pazgeny 2
Paszgen 2. MEXAHUKA
2.1 Kunemaruka 5 https://m.edso0.ru/SNO2MCWXU
2.2 Jlunamuka 7 https://m.edsoo.ru/RML6EBX3PU
2.3 3aKOHBI COXPAHEHHSI B MEXAHHUKE 6 1 1 https://m.eds00.ru/86NRCXHA7
Hroro no pazneny 18
Pasznen 3. MOJIEKYJISAPHASA ®PU3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON 9 1 https://m.eds00.ru/HRGVENOPE
TEeopuu
3.2 OCHOBBI TEPMOJAUHAMUKH 10 1 https://m.edso0.ru/HK6KLE6RS9
3.3 ATpCTaTHEIC COCTOAHMS BEIICCTBA. 5 https://m.edso0.ru/HSM355JCH
®Pa30BbIe NEPEXOBI
Hroro no pazgeny 24
Pasznen 4. JIEKTPOIMHAMUKA
4.1 DneKTpocTaTHKa 10 1 1 https://m.edso00.ru/LSRP72QLI
4.2 ITocTostHHBIN 2neKTpUYeCKn TOK. TOokHM B 12 1 1 https://m.eds00.ru/GEWTDOXWW
pa3IMYHBIX Cpeax
Hroro no pazgeny 22
PeszepBHoe Bpemst 2 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 4
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https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

11 KJTACC

KoauuecTBO 4acoB
HaunmenoBaHmue pa3xesioB 1 TEM

DJIeKTpOHHbIe (LM (POBbIE)

Ne i/mt HpOrPAMMEL Beero KonTposabHbie IMpakTuyeckue 06pazoBaTeILHBIE Pecypebl
padoThI padoThI
Pazgea 1. JIEKTPOJAUHAMMUKA
11 MaruuTioe noie. JneKTpOMarHuTHaA 11 1 3 https://m.eds00.ru/Z2Q390NG8
WHYKIUS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4yecKkue U SJIEKTPOMArHUTHbBIC 9 1 https://m.eds00.ru/3TLNOKPG6
KoJIeOaHus
2.2 MexaHUYeCKUE U DIICKTPOMArHUTHBIC BOJIHBI 5 1 https://m.eds00.ru/WQT6385V1
2.3 OnTuka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
OcHOBBI cielaIbHOM Teopun

3.1 4 1 https://m.edsoo.ru/AOUCOVDK2
OTHOCHUTEJIBHOCTH
HWroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKH 6 https://m.edso0.ru/8WOVAWQRS
4.2 Crpoenwne aToma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE AP0 5 https://m.eds00.ru/97MC9DZXQ
Hroro no pazgeny 15
Paznen 5. JIEMEHTBI ACTPOHOMMU U ACTPOPU3UKHU
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3UKU 7 1 https://m.edsoo.ru/3EOD6KXI9
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 O06o011aro1Iee TOBTOPCHHE 4 https://m.edso00.ru/O2JEGZCIM
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https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

Hroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos
No /nt Tema vhoka K I Hara DJIeKTpPOHHbIe U (POBbIE
) P Bcero OHTPOTLHLIC PAKTHICCKHE | py3vyennst  06pasoBaTelbHbIE pecypehl
padoThI padoThI

1 PusuKa — Hayka o npupoe. Hayunere 1 https://m.eds00.ru/YXGQSPM1P
METO/Ibl IO3HAHUS OKPYKAIOILEr0 MUPa
Poinb 1 MecTo ¢u3uku B popMUPOBAHUHU

2 COBPEMEHHOM HAYYHOU KapTHHBI MUPA, 1 https://m.eds00.ru/8HSXWFFVO
B IIPAKTUYECKON AESITEIbHOCTH JTHOACH
MexaHuuecKoe JBUKEHHE.

3 OTHOCHTENBHOCTS MEXAHHECKOIO 1 https://m.edso0.ru/RSOAQV5ZX
neuxenus. [lepemenienue, ckopocTs,
YCKOpEHUe

4 Pasromeproe npsmoHHeiitoe 1 https://m.edsoo.ru/L8IPY2JEZ
JIBUKECHHE

5) PaBHOYCKOpEHHOE NPAMOHHEIHOE 1 https://m.edsoo.ru/MDIDKJOUB
JBUKCHHE

6 CBobonHoe naxemue. ¥ ekopenue 1 https://m.eds00.ru/MXPLZIX8]
CBOOOJHOTO MaJeHUs

7 Kp MBOJIHEHIOE JIBHACHHC. JlBikeHie 1 https://m.edsoo.ru/TFLJ2C4DN
MaTEpUAIbHOU TOUKH 110 OKPYKHOCTH
[TpuHumn otHOCcUTENbHOCTH ["anumes.

8 WNHuepunanbHble CUCTEMBI OTCUETA. 1 https://m.eds00.ru/J6QY7N3WN
IlepBbiit 3ak0H HproTOHA
Macca Tena. Cuna. [IpuHImn

9 CyINepIOo3HuLMK CUI. Bropoii 3akoH 1 https://m.edsoo.ru/BVTNWTAQH
HprotoHa i1 MatepraibHOM TOUKH

10 Tpernit sakort HpioToma 2t 1 https://m.eds00.ru/JY LAIAUAN

MaTCpHUAJIbHBIX TOUCK
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https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN

11

3aKOH BCEeMHUpHOro TsarotreHus. Cumia
Tspkectu. [lepBas kocMuueckas
CKOPOCTH

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka. Bec tena

https://m.edsoo.ru/RILVEXEQD

13

Cuna tpenus. KoadunueHT tpenus.
Cuna conpoTUBJICHHS MIPH IBHKEHUU
TeJa B )KUKOCTH HITU ra3e

https://m.edsoo.ru/UZBUPCM5M

14

15

[ToctynarenbHOE U BpamaTeabHOE
JBUKCHHE a0COTIOTHO TBEPIOTO TeEla.
MowmenT cunbl. Ilnedo cunel. YcioBus
paBHOBECHS TBEPAOTO TEla

NMnynsc MmaTepualbHOM TOYKH,
CUCTEMBI MaTepUAJIbHBIX TOYEK.
Nmnynbe cuitbl. 3aKOH COXpaHEHUs
UMITyJIbca. PeakTUBHOE JBUKEHHE

https://m.edsoo.ru/IDOAU40TS

https://m.edso0.ru/M5JOQTKNWC

16

17

PaboTa 1 MOIITHOCTH CHJIBI.
KuHeTHuecKas SHeprusi MaTepHaabHOMH
ToukH. Teopema 00 H3MEHEHUH
KHHETHIECKOH SHEPTHH

IloTeHunanbHas SHEPTHUs.
[ToTenumanpHas SHEPTHS yIPYTO
ne(popMHUPOBaHHON NPYKUHBI.
[ToTenunanpHas 3Heprus Tena BOIU3U
MTOBEPXHOCTU 3€MJIU

https://m.edsoo.ru/J1V59L.28B

https://m.edsoo.ru/RNEXJW4KF

18

[ToreHnanbHble U HEMOTEHIIUATbHbIE
critbl. CBs3b pabOTHI HEMOTEHITHATHHBIX
CHJI C U3MEHEHHEM MEXaHUYECKOM
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHMs MEXaHUYECKOM SHeprun

https://m.eds00.ru/DA3QVTOXQ

19

Jlaboparopnas padota «lccrnenoanue
CBSI3U PAOOTHI CHITBI C U3MEHEHUEM
MEXaHWYECKOM PHEPTUu Teja Ha

39
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https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG

20

21

22

23

MIpUMepe PacTSKEHHs] PE3UHOBOTO
KTyTa»

KonrponsHas pabora o reme
«Kunematuka. J{nHamuka. 3aKOHbI
COXPAHCHHUS B MEXaHHKE)

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KHUHETUYECKON Teopuu. bpoyHoBCcKOe
nskenue. Auddysus

Xapaxkrep JBHKEHUS U B3AUMOACHCTBUS
yacTUL BeuiecTBa. Monenu cTpoeHust
ra3oB, JKUJAKOCTEN U TBEPIBIX TeI
Macca monekyi. KonudecTBo BeecTsa.
[TocTostnHas ABoraapo

https://m.edsoo.ru/LNM6EK6YY

https://m.edsoo.ru/OEY9VYU2B

https://m.edsoo.ru/AUV2ZDR3X

https://m.edsoo.ru/FL1BAQD13

24

25

TenoBoe paBHOBecue. Temneparypa u
e€ usmepenue. lllkana remneparyp
Henscus

Uneansusii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

https://m.edsoo.ru/WPNY6QAS8Z

https://m.edsoo.ru/UKJFVSBZO

26

27

28

29

AbcoutoTHas TeMnepaTypa Kak Mepa
CpeHEeW KUHETUYECKON YJHEPTUU
JBUKCHMSI MOJIEKYJI. Y paBHEHUE
MenneneeBa-Kinaneipona

3axon JlanpToHa. ['a30BbIe 3aKOHBI

Jlaboparopnast pabota «MccnenoBanue
3aBHUCHMOCTH MEXy MapameTpamMmu
COCTOSIHUS pa3pPEKEHHOTO ra3a

H3onporiecchl B €ambHOM ra3e u ux
rpaduyueckoe npeacTaBIeHue

https://m.edsoo.ru/BXUDVDG2F

https://m.edsoo.ru/Y3WB6613A

https://m.edsoo0.ru/35DBLKT96

https://m.eds00.ru/0OZJ3KZNJ5

30

BnyTtpennss sHeprus
TEPMOJIUHAMUYECKON CUCTEMBI U
crmocoObI €€ u3menenus. KonmdecTBo
TEIUIOTHI U paboTa. BHyTpeHHss

40

https://m.eds00.ru/9JOITVXI8



https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8

OHEPIrusaA OAHOATOMHOI'O UACAIIBHOI'O
rasa

31 Bunpl Teronepenaun https://m.edso0.ru/36JJ120W9
VY enpHas TEMIOEMKOCTh BELIECTBA.

32 KonunuecTBo TemnoTsl npu https://m.edsoo.ru/5K3Y4H86L
Terionepenaye. AnuabaTHbI mpoiecc

33 I1epBEli 3aKOH TEPMOAMHAMUKY H Ero https://m.edsoo.ru/2H06R3GAS8
MPUMEHEHHE K U30IPOoIIeccaM

34 H606P?THMOCTL HpOLECCOB B PUPOJIE. https://m.edso0.ru/S85L WDFT8
BTtopoii 3aKk0H TepMOIMHAMUKHU

35 Hpuruan peficrsus u KI rerosoit https://m.edsoo.ru/DLCDEAAUC
MaIlUHBI

36 Huxa Kapao u ero KIT/{ https://m.edsoo.ru/4AXPSAQV7M

37 IKOTIOTHIECKHE NPOdIEMEI https://m.eds00.ru/PO7ZMYM8I
TETUIOIHEPTETHKHU

38 Obobmarommii ypox «Mostexynipras https://m.edsoo.ru/9EKZ0DDWP
¢usuka. OCHOBBI TEPMOIMHAMIKI
Kontponbnas paboTa mo teme

39 «MonexkynspHas ¢puzuka. OCHOBBI 1 https://m.edsoo0.ru/RCARYE6ZX
TEPMOTUTHAMUKI

40 Iapoo0pasosaime i KOHACHCAIMA. https://m.eds00.ru/X48Q078EE
Hcnapenue u kumneHue

1 AbcomoTHas i OTHOCUTENbHAA https://m.eds00.ru/98HVAEBMM
BIIQXKHOCTH BO3AyXa. HackImeHHbIi map
Teépaoe Teno. Kpucramimueckue u

42 amop¢HbIe Tena. AHU30TPOIHS CBOWCTB https:/m.edsoo.ru/IXEWLMZNK
KpUCTAIIOB. JKUIKHEe KPUCTAIUTEL.
CoBpeMeHHbIE MaTepHalIbl
[InaBneHue n KpUCTATIU3ALIMSL.

43 VY enbHas TenaoTa miaBJIeHUs. https://m.eds00.ru/OX117G6MR

CyOmmmariust
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https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR

44

45

YpaBHEHHE TEIIIOBOTO OanaHca
DJIeKTpu3anus Teil. DICKTPUIECKUI
3apsij. [IBa BUAA SIEKTPUUECKUX
3apsI0B

https://m.edsoo.ru/0IUXGN2I1

https://m.eds00.ru/QJ2S7WSBM

46

[IpoBOAHMKY, TUINEKTPUKU U
MOJIYITPOBOJIHUKH. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsaa

https://m.edsoo.ru/F3YVPQUYH

47

B3aunmoneiicTBue 3aps10B. 3aKOH
Kynona. TodyeuHslil 2eKTpU4eCKui

3apsn

https://m.edsoo.ru/5U3BUOTHH

48

49

HaprI)KéHHOCTB QJICKTPHUYCCKOI'O ITIOJIA.

[IpuHnun cyneprno3unumn
NEKTPUYECKUX NONEeH. JInHun
HANPSKEHHOCTH

Pabota cui1 2J1eKTpOCTaTHYECKOTO MOJISL.

Ilorennuan. Pa3HocTh NOTEHIINATIOB

https://m.edsoo.ru/91IKAWD2V6

https://m.edsoo.ru/VOPD9ASLF

50

51

52

53

HpOBOI{HI/IKI/I " IUSJICKTPUKHU B
QJICKTPOCTATUYCCKOM ITO0JIC.
I[I/IBJ'IGKTPI/I‘-IGCK&H IMPOHUIIACMOCTD

OnexrpoémkocTs. Konnencarop

DNeKTPOEMKOCTH TIIIOCKOTO
KOHJICHCATOpa. DHEPTus 3apsHKEHHOTO
KOHJIEHCATOpa

Jlaboparopnast pabota "U3mepenue
NEKTPOEMKOCTH KOHJeHcaTropa"

https://m.edsoo.ru/12P2S312Z

https://m.edsoo.ru/B1UPRD52W

https://m.edsoo.ru/XPUKP82V8

https://m.edsoo.ru/PBGM4F845

54

[IpuHIMIT NEWCTBUS U IPUMEHEHNE
KOHJIEHCATOPOB, KOIMMMPOBATHLHOTO
amnmnapara, CTpyHHOro npuHTepa.
DIJIEKTpOCTaTUYECKAs 3alUTa.
3a3eMIIeHne AIIeKTPOIPHUOOPOB

https://m.edso0.ru/H3Q9PNHYY

55

DNEeKTPUYECKHI TOK, YCIOBUS €T0
cymiectBoBaHus. [I0CTOSAHHBIN TOK.

https://m.edsoo.ru/D6Y72A4B7
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Cuna toka. Hanpsbkenue.
Conporusnenue. 3akon Oma Jist
y4dacTKa Lenu

56

57

[TocnemoBarenbHOE, TAPALIEIBHOE,
CMEILIaHHOE COeTUHEHNE TIPOBOIHHUKOB.
JlaGopaTtopHas padota «3ydeHue
CMEIIIaHHOTO COSAMHECHHUSI PE3UCTOPOBY

PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO
ToKa. 3akoH J[xoymsa-Jlena

0.5

https://m.edsoo.ru/SLKT3UPUR

https://m.edsoo.ru/LESHA2A3M

58

3axon OMa 171 OJIHOM (3aMKHYTOI)
anexTpudeckon nenu. Koporkoe
3ambikaHue. JlaboparopHas paboTa
«3mepenne D/1C uctouHuka Toka u
€ro BHYTPEHHETO COMPOTUBICHUS

0.5

https://m.edsoo.ru/YN5BF7PBS

59

PesepBHblit ypok. KonTponbHas padora
o TeMe "DIeKTpoauHaMuKa" /
Bcepoccuiickast npoBepouHas pabota

https://m.edsoo.ru/MEMGEIE5X

60

61

O6o0maromuii ypok
«QnekTpoanHamukay / Becepoccuiickas
IpoBepoyHas pabora

DneKTpOHHas IPOBOAUMOCTb TBEPABIX
METAJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepxnpoBOIUMOCTb

https://m.edsoo.ru/P86 MDY 07H

https://m.edsoo.ru/WMNNBQL9H

62

63

ONEKTPUYECKHUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX TYYKOB

[TonynpoBOTHHUKH, UX COOCTBEHHAS U
IIpUMeCHas MpoBoAUMOCTh. CBOMCTBA
p—~n-niepexoa. IlomynpoBoIHUKOBBIE
pubopsI

https://m.edso00.ru/4CCYCJ785

https://m.edso0.ru/S55A1DQUR

64

DNEKTPUUYECKUH TOK B pacTBOpPax U
pacriaBax 3JeKTPOJIUTOB.

https://m.edsoo.ru/QUOQUWV91
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65

DNeKTPOIUTHYECKas TUCCOIALIHS.
DneKTpoan3

DNEeKTPUUECKUN TOK B ra3ax.
CamocTosTenbHBbIN U
HECaMOCTOSTENbHBINA pa3psax. MoiHus.
[Ina3zma

https://m.edsoo.ru/2VX2KLFQA

66

DnexTpuueckue mpudopbl U yCTpoicTBa
U UX MPAKTUYECKOE MPUMEHECHHE.
[IpaBuia TeXHUKH 0€30MaCHOCTH

https://m.edsoo.ru/KJA02KUP5

67

68

KonTponbnas pabora no teme
«Qnekrpocraruka. [locTossHHbBIN
ANEKTpUYECKUi TOK. TOKH B pa3TuYHbBIX
cpemax»

PesepBHEIi ypok. Q000N YPOK
o temam 10 kiacca

https://m.edsoo.ru/PASKIGWP4

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

68
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https://m.edsoo.ru/2VX2KLFQA
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https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KJTACC

Ne
n/n

Tema ypoka

JluxkBupamnus npo6enos BIIP mo Teme:
«OCHOBHBIE METO/IbI HAYYHOTO TTO3HAHUS,
HCIIOJIb3YEMbIC B (PU3HKE, MPSIMbIC U
KOCBEHHBIC U3MEPEHUST GPU3NUCCKUX BEITUIMH,
MOTPEITHOCTh BEITMYUHY

KoauuyecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
U3y4YeHUS

DJIeKTPOHHbIE NH(PPOBBIE
o0pa3oBaTe/IbHbIEe pecypchl

JluxkBupamnus npo6enos BIIP mo Teme:
«PereHne pacyeTHbIY 33724 C SIBHO 3aJJaHHOU
Y HESBHO 33/IaHHON (DU3UYCCKOIM MOJICITIBIOY

[locTostHHBIE MATHUTHI U UX B3aUMOJICHCTBHE.
MaruauTHoe nosie. BekTop MarHuTHOM
MHAYKUUU. JINHUM MarHUTHOM MHIYKIUU

https://m.edsoo.ru/ADMOYI1IN6

MarsuTHo€ 1oJjie IpOBOJHUKA ¢ TOKOM. OTbIT
Opcrena. BzanmoelicTBre mpoBOIHUKOB €
TOKOM

https://m.eds00.ru/1L5CT47FX

JlaGopatopHas pabora «3yueHue
MarHUTHOTO TIOJISI KaTYIIKH C TOKOM)

JleiicTBrEe MarHUTHOTO TIOJISl HA TIPOBOJIHUK C
tokoM. Cunia Ammiepa. Jlaboparopnast pabota
«HccnenoBanue AeMCTBUSI TOCTOSHHOTO
MarHuTa Ha paMKy C TOKOM)

JlelicTBME€ MAarHUTHOTO TIOJISI HA JBHXKYIIYIOCS
3apspkeHHYyro yactuny. Cuna JlopeHna.
Pa6ota cuiel Jlopenna

DneKTpoMarHuTHas HHIyKnus. [Totok
BEKTOpa MarHUTHOM MHAYKIMHU. DJ(C
MHAYKIHUU. 3aKOH 3JIEKTPOMAarHUTHON
unaykuun Papanes

45

https://m.edsoo.ru/HGHXLNLRZ

https://m.edsoo.ru/UVHDISEX4

https://m.edso0.ru/7ABZQGQC9

https://m.edsoo.ru/VA26C9C3J



https://m.edsoo.ru/4DM0YIJN6
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https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

10

JlaboparopHas pabota «lccrnenoBanue
SIBJICHUSI DJIEKTPOMArHUTHOW MHIYKIIUH

NHayKTUBHOCTB. SIBIEHUE CAMOUHAYKIUH.
OJIC caMOMHAYKIIMHA. DHEPTUSI MAarHUTHOTO
MOJISI KATYIIKH C TOKOM. DJIEKTPOMAarHuTHOE
oJje

https://m.edsoo.ru/XZS5MQCBU

https://m.edsoo.ru/EOTONSAEA

11

12

TexHuuyeckue ycTpoicTBa U UX MPUMEHEHUE:
MOCTOSIHHBIE MarHUTBHI, JICKTPOMArHUTHI,
AEKTPOABUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHUIl, HHIYKIIMOHHAS TIeYb

O06o6marmuii ypok «MarauTHOE 1ose.
DJIEKTPOMArHUTHAS HHTYKIIUS

https://m.edsoo.ru/UWNLFA9L6

https://m.edsoo.ru/COBO5BGMC

13

14

15

KonTponbhas pabota no reme «MarHuTHoe
noJie. DJIEKTPOMArHUTHAsT WHIYKIUS)

CBoOoOIHBIE MEXaHHYECKHUE KOJIeOaHusl.
lMapmonnueckue konedanus. YpaBHeHUE
rapMoHn4eckux konebanuii. [IpeBpaiienue
SHEPrUuu

JlabopaTtopHast pabota «HMccnenoBanue
3aBUCHUMOCTH TIEPUO/Ia MAJIBIX KoJeOaHui
T'py3a Ha HUTH OT AJIMHBI HUTU U MAaCChbl
rpy3a»

https://m.edso0.ru/8X637ELEU

https://m.eds00.ru/9Y6GYWEVP

https://m.edsoo.ru/DPZ8KR61C

16

Konebarenbubiit KoHTYp. CBOOOIHBIE
JIEKTPOMArHUTHBIC KOJICOAHUS B UICATLHOM
KOJIe0aTEILHOM KOHTYpE. AHATOTHS MEXKIY
MEXaHHYECKUMH U 3JICKTPOMArHUTHBIMHU
KOJIEOAHHUSIMU

https://m.edsoo.ru/H6JCO5BAD

17

®opmyna ToMcoHa. 3aKOH COXpaHEHHs
SHEPTHH B UACATHLHOM KOJeOaTeIbHOM
KOHTYpE

https://m.edsoo.ru/MHNWD2LHU

18

[IpencraBnenue o 3aTyxaromuX KojaeOaHHIX.
BoinykieHHBIE MEXaHUYECKUE KOJIeOaHMsI.

https://m.edsoo.ru/FMBDWPPG4
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https://m.edsoo.ru/XZS5MQCBU
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19

Pe3onanc. BeinyKaeHHbIE 3JICKTPOMArHUTHBIC
KoJiIeOaHus

[lepemennslii Tok. CUHYCOUJAIbHBIN
MepEMEHHBIN TOK. MOUTHOCTh MEPEMEHHOTO
TOKa. AMIUIUTYJHOE U AEUCTBYIOLIEE
3HAUYEHHE CUJIbI TOKA U HAIPSKEHUS

https://m.edsoo.ru/VDEY XRVUI

20

21

22

23

24

Tpanchopmarop. [IpousBoacTso, nepenava u
noTpeOJIeHUE IIEKTPUIECKON SHEPTUn

Y CTpOHCTBO U PAKTUUECKOE IPUMEHEHUE
AIEKTPUYECKOTO 3BOHKA, T€HEpaTopa
NIEPEMEHHOT0 TOKa, JIMHUU AJIeKTponepeaay

DKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE
aneKTpodHeprun. KynbTypa nucnonap3oBaHus
AJIEKTPOIHEPIMH B IIOBCETHEBHOM JKU3HU

MexaHu4ecKue BOJIHBI, YCIOBHS
pactpoctpanenus. [lepuoa. Ckopocth
pacIpoOCTpaHCHHS U JITTHHA BOJIHBI.
HOHepe‘{HBIC " IPOAOJIbHBIC BOJHEBI

3Byk. CkopocThb 3ByKa. [ pOMKOCTBH 3BYyKa.
Bricota Tona. Tem0p 3ByKa

https://m.edsoo0.ru/1ZWZUL8QK

https://m.edso0.ru/93Z12W40QQ

https://m.edso0.ru/SDUNYKWNO

https://m.edsoo.ru/W2XBOR3HJ

https://m.eds00.ru/Z827Q6V70

25

26

SHCKTpOMaFHI/ITHBIe BOJIHBI, UX CBOMCTBA U
CKOPOCTh. Ixama OJICKTPOMAardiMuTHBIX BOJIH
HpI/IHHI/IHBI pPaaruoCBA3H U TCICBUACHU.
PazButne CpCACTB CBA3HU. Paﬂnonoxaum{

https://m.edsoo0.ru/SWB57C06X

https://m.edsoo.ru/2WQTSLGLV

27

KontponbHas padota «Konebanus v BOTHBD)

https://m.edsoo.ru/IHURONSOB

28

[IpssMonuHeNHOE pacpoCTpaHEHHE CBETA B
OAHOPOJHOM cpefe. TodyeuHblid HCTOYHUK
ceera. JIyu cBera

https://m.edsoo.ru/HUF74NDOW

29

30

OTtpakeHue cBeta. 3aKOHbBI OTPAKEHUS CBETA.
[Toctpoenne n3o6pakeH B MIOCKOM
3epKaje

[Ipenomnenue cera. [lonHOE BHYyTpEeHHEE

47

https://m.edsoo.ru/AIMBKQM?22Z

https://m.edso0.ru/V49RISTRN



https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
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oTpaxeHue. [IpenenbHblid yroJ MoJHOro
BHYTPEHHETO OTPAXKEHUS

JlaboparopHas pabota «3mepenue

31 https://m.edsoo.ru/JO2E1IM1DQ
HoKa3aTessi IPeIOMIICHUS CTEKJIay

30 JIuH3bL. HOCTpOCUHI/Ie n300pa’KeHHi B JIMH3E. https://m.eds00.ruMW2MMSIKIC
@®opMmysia TOHKOH JIMH3bL. Y BEIMYEHHUE JTMH3bI

33 Ha6f) patopHas p a60Ta: «Hcenenosanne https://m.edso00.ru/Q1ZCMW980
CBOWCTB M300paKEHUH B JIMH3AX»
Hucnepcus ceera. CioXHbIH cocTaB 6e10ro

34 cseta. LIer. JlaboparopHnas pabora https://m.edsoo.ru/KOOWVKE11
«HabmroeHue aucnepcun cBeTay

35 Wnrepdepenius cBera. Hudpakius cera. https://m.edsoo.ru/C8LCRSEJI
JudpakuuonHas pemérka

36 [ToriepeynocTs cBeTOBBIX BOJIH. [lonsgpu3zarus https:/m.eds00.ru/O2118XYOJ
cBeTa

37 Onmiieckue npuOOpEI 1 yCTPoicTBa https://m.eds00.ru/M5127JYGT
yCIIOBHS UX 0€3011acCHOI0 MPUMEHEHUs
['paHu1IBI MPUMEHUMOCTH KIIACCHYECKOM

38 MexaHukH. [TocTymaTel crienuaabHOW TEOPUU https://m.edsoo.ru/PSGB9FJ5N
OTHOCHUTEJIBHOCTH

39 OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. https://m.eds00.ru/0VLMCN6EB2
3aMme]yIeHre BpEMEHH U COKpallleHUE JJTUHBI
OHeprusi U UMITYJIbC PEISITUBUCTCKOM

40 yacTulbl. CBS3b MACChI C SHEPTUEH U https://m.edso0.ru/1I90ZY4BUB
UMITYJIBCOM. DHEPTHsl TOKOSI

a1 KOHTpOJ'IBHZlfI pabota «OnTuka. OCHOBBI 1 https://m.eds00.ru/L8689JPL I
CHEINAIbHON T€OPUU OTHOCUTEIbHOCTH

42 ®otonsl. opmyna [Inanka. DHeprus u https://m.eds00.ru/ZL6P16LA0
UMITYJIbC OTOHA

43 OTxkpeITHE U HccnenoBanue Gportorddexra. https://m.eds00.ru/PGLEXXSRO

Onswitel A. IT'. CrosneroBa
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44

3akonbl Gpororpdexra. YpaBHeHUE
Oiiamreitna s Goroaddexra. «KpacuHas
rparuiay Gorodddexra

https://m.edsoo0.ru/YLCK770G8

45

46

47

JaBnenue cera. Onbitel [1. H. JIeOenena.
XHUMHUYECKOE JICHCTBHUE CBETa
TexHu4eckue ycTpoiuCcTBa U IPaKTUYECKOE
npuMeHeHue: (poTolieMeHT, (HOToaaTUuK,
CoJTHEYHas OaTapesi, CBETOUO]T

Perenne 3aga4 1o remMe «JIeMEHTHI
KBAHTOBOW OITTUKU

https://m.edsoo.ru/EGO6ZQ1SA

https://m.edsoo.ru/UFQDRSL5M

https://m.edsoo.ru/ZE73A67B1

48

Mopnens atoma Tomcona. OnbiTel Pezepdopaa
110 paccesHMIo a-dactull. [Inanerapuas
MOJIEJIb aTOMa

https://m.edsoo.ru/FIC11POHN

49

IToctynater bopa

https://m.edsoo.ru/6 X7GFHZ9X

50

51

52

53

54

Wznyyenue u norsiomenne GOTOHOB PH
IIEPEX0/Ie aTOMa C OJHOIO YPOBHS SHEPIUH Ha
Ipyroui. Buasl criekTpos

BoaHoBEIE cBOMicTBa yacTull. BoiHEI e
bpoiinsa. KopryckynisspHO-BOJIHOBOH yallu3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3ITy4YeHUE

OTKpbITHE PATMOAKTUBHOCTU. OTIBITHI
Pesepdopna no ornpeneneHuto cocraBa
PaauOaKTUBHOTO U3TYUCHUS

CsoiicTBa anbda-, 6era-, raMmMa-u3ITydeHHUs.
BnusiHre paanoakTHBHOCTH Ha )KUBbIE
Opra’Hu3Mbl

OTKpbITHE TPOTOHA U HEUTPOHA. MI30TOMBI.
Anbda-pacnaa. DNeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnaj. ["'amma-
U3ITyYeHUE

https://m.edsoo.ru/NNSBHZYBE

https://m.edsoo.ru/J710TLFCO

https://m.edsoo.ru/TSJFUU3TP

https://m.edsoo.ru/UOCIRQS0Z5

https://m.edso0.ru/H2XIHOG3E

55

DOHeprus CBS3U HYKJIOHOB B siape. SnepHbie
peakuuu. Snepusiit peaktop. [Ipodaemsl,

49

https://m.edsoo.ru/CFJYJSSIG
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56

IIEPCIIEKTUBBI, YKOJOTUYECKUE ACTIEKTHI
AIEPHOU SHEPreTUKH

DneMeHTapHbIe YacTullbl. OTKPBITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUS U
PErUCTpaLMK 3JIEMEHTAPHBIX YaCTHII.
Kpyrnslii cton «@yHaaMeHTalIbHbIE
B3anMojieiicTBusl. EQMHCTBO (hm3mueckoit
KApTUHBI MUPA»

https://m.edsoo.ru/SUC62U40A

57

Oranel pa3Butusa actpoHomuu. [IpuknagHoe u

MHPOBO33PEHUYECKOE 3HAUCHUE aCTPOHOMMUH.
Bun 3Bé31H0r0 HeOa. Co3BE31Us, IPKHE
3BE3/bI, INIAHETHI, UX BUIMMOE IBHKEHUE.
ConHeyHas cucreMa

https://m.edso0.ru/5PXS219VY

58

59

Connue. ConHeyHast akTUBHOCTh. cToUHMK
sHeprun CoJiHIA U 3BE3]T

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKH.
3BE3/1bI [VIABHOM M1OCIIEI0BATEIBHOCTH.
Buyrpennee ctpoenue 38é31. CoBpeMeHHbIE
IIPEJICTABJICHUSI O IIPOUCXOKICHUU U
sposonny CoJHIa U 3BE3]

https://m.edsoo.ru/1JZR54JA0

https://m.edsoo.ru/GGD3W74Z0

60

61

62
63

Mineynsiii [1yre — Hama ['anakTuka.
[Tonoxenne u aBmxenue ConHia B
I'anaktuke. ['anaktuky. YEpHbIE IBIPHI B
A/1pax rajJakTUK

Bcenennas. Pa3z6eranue ranaktuk. Teopus
bonbuioro B3psiBa. PenMKTOBOE U3IyUEHHUE.
MeraranakTuka

Hepemiennsie npobiaemMbl acCTpOHOMUU

KonTtponbHas pabota «2J1€eMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI

https://m.edsoo.ru/L2U4S1HU2

https://m.edsoo.ru/QIWRLVWNN

https://m.edsoo.ru/LJHNL2MCF

https://m.eds00.ru/TXTTCT488

64

O6o6maromuit ypok. Ponb ¢pusuku u
aCTPOHOMHUH B YKOHOMHYECKOMH,

https://m.edsoo.ru/MWNJ5CRXYD
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65

66

67

TEXHOJIOTHYSCKOM, COITMATbHON M STHYSCKON
cdepax AesITeNbHOCTH YEeJIOBEKa

O6o6mmaromuii ypok. Pons u Mmecto Gpusuku u
aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOU
KapTUHE MHUpa

Ob6o6maromuii ypok. Pois puznueckoit
Teopuu B HOpMHUPOBAHUH IPEACTABICHUHN O
¢du3nUeckoil kKapTHHE MUpa

O6o6maromuii ypok. Mecto ¢puzndeckoit
KapTUHBI MUpPa B 0OLIEM PSAYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUI O
npupoe

https://m.edsoo.ru/2PFPB28UF

https://m.edsoo.ru/Y29SVPCVR

https://m.edsoo.ru/LKNUIKHZH

68

Pe3zepBHBIil ypok. MarHuTHOE mosie.
DNIeKTpOMarHuTHasE WHIYKITUS
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IMPOBEPSEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHOM ITPOT'PAMMBI

10 KUIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbl CpeIHero o01ero
o0pa3oBaHus

JleMOHCTpHpOBATh HA IPUMEPAX POJIb U MECTO (PU3UKH B POPMUPOBAHUH COBPEMEHHON HAYYHOH KapTHUHBI MUPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU M TEXHOJOTUH, B IPAKTUYECKON AESTEIbHOCTH JTHOACH

10.2

VY4uTBHIBaTh T'PaHULIBI IPUMEHEHMS N3YUYEHHBIX (PU3MUECKUX MOJeNeil: MaTepuanbHas TOUKa, MHepLUallbHas CUCTEMa OTCUETa,
a0COIIOTHO TBEPJOE TEJO, UACATIbHBIN I'a3; MOJENIN CTPOSHUS Ia30B, )KUJIKOCTEH U TBEPABIX TEJ, TOUEHHBIN JIECKTPUUECKUN
3apsil — IpU pelIeHnu (pU3NUECKUX 3ajau

10.3

10.4

PacnioznaBath ¢usnueckue sBIeHUs (Mpolecchl) W OOBACHATh WX HA OCHOBE 3aKOHOB MEXAHHKH, MOJIEKYJSPHO-
KMHETUYECKOM TEOPHH CTPOCHHUS BELIECTBA W DJEKTPOJMHAMHUKH: PAaBHOMEPHOE M PaBHOYCKOPEHHOE MPSIMOJMHEHHOE
JBIDKEHUE, CBOOOIHOE MaJIeHHe Tell, IBUKEHUE 0 OKPYKHOCTH, HHEPLIUs, B3auMojieiicTBue Tei; Auddy3us, OpoyHOBCKOe
JIBIDKEHUE, CTPOCHUE JKHJIKOCTeH W TBEPABIX TeJ, M3MEHEHHWE oOBhEMa TeNl NpH HarpeBaHWU (OXJIKICHUHU), TEILIOBOEC
paBHOBECUE, HCIAPEHHE, KOHIEHCAlMs, IUIABJIEHUE, KPUCTAJIM3AalUs, KHUIEHHWE, BIIAXKHOCTb BO3yXa, IOBBILICHUE
JIaBJICHHS Ta3a MPHU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXKIY IMapamMeTpaMHu COCTOSHHS raza B M30Ipoleccax;
AIEKTpU3alus Tell, B3aUMOJICUCTBUE 3aps 0B

OnucelBaTh MEXaHHYSCKOE ABVIKCHUC, UCIIOJb3Ys (1)H31/I‘~ICCKI/I€ BCJIIMYHHBI: KOOpJAWHATA, IMyTh, MEPEMCIICHUC, CKOPOCTD,
YCKOPEHUEC, MacCa TCJia, CUJIa, UMIIYJIBC TEJIda, KUHCTUYCCKAA SHCPrud, IMOTCHLUAJIbHAA SHEPTHUA, MCXAHUYCCKaA pa60Ta,
MCXaHUYCCKasA MOMIHOCTH, IIpHW OIMWCAHWH TIPaBHUJIBHO TPAKTOBATh (1)I/I3I/I‘~ICCKI/II\/'I CMBICJI HMCIIOJIB3YEMbIX BCJIHWYHH, HX
0003HAYCHHS U CAWHHNIILI, HAXOJINTb (I)OpMyJ'IBI, CBA3BIBAIOIIUC NTAHHYIO (I)I/ISI/IIIGCKYIO BCJIIMYNHY C APYTHUMU BCINYNHAMU

10.5

OnuceiBaTh HU3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA TE€JI U TEIIOBBIE SABJICHUS, UCIIOJIB3YH (I)I/I3I/ILI€CKI/IC BCJIIMYMUHBI: JaBJICHHUEC T'a3a,
TEMIICpAaTypa, CPCAHAA KHHCTHYCCKAsd OHEPTHUA XAOTHUUCCKOI'0 JABWIKCHHUA MOJICKYJ, CpCAHCKBaApaTU4YHas CKOPOCTb
MOJICKYJI, KOJHUYECTBO TCIUIOTBI, BHYTPCHHASA OSHCPIUA, pa60Ta rasa, KOS(I)(l)I/II_II/IeHT IMOJIC3HOI'O ﬂeﬁCTBHH TCIIJIOBOI'O
ABUTATCIIA; IPU ONHMCAHUW IPaBUJIBHO TPAKTOBATh @Hanecxnﬁ CMBICII HCIIOJB3YEMBIX BCIIMYHH, HX 0003HaUYEHHUS U
CAUHUIIBI, HAXOJAHUTb (I)OpMy.]'ILI, CBA3BIBAOIIUC JaHHYIO (I)I/ISI/I"ICCKYIO BCIIMYHUHY C APYTMMU BCIINYHHAM

10.6

OnuceIBaTh U3yYCHHbIE HJIEKTPUUYECKHE CBOWCTBA BEIIECTBA U AJIEKTPUUECKUE SABJICHHS (TIPOLIECCHI), UCTIONB3Ys (hru3nueckue
BEJIMYUHBI: JJIEKTPUUECKUHN 3apsAll, NEKTPUYECKOE IMOJIe, HANPSHKEHHOCTh MOJIA, MOTEHIHAT, PA3HOCTh NMOTEHIUAIOB; IPH
ONKCAaHUM TPABUIBHO TPAKTOBATh (PU3MYECKHI CMBICI HCIIOJBb3YEMbIX BEIWYHMH, UX O0O3HAUYEHUS M €AMHUIIbI; YKa3bIBaTh
(bopMyIibl, CBS3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUUHY C IPYTMMH BeTMYHMHAMHU
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10.7

aHaIM3UpOBaTh (PU3NYECKHUE IPOLECCHl U SABICHMS, MCIOJB3ys (U3MYECKHE 3aKOHbI M IMPUHLUIBL 3aKOH BCEMHPHOIO
tarorenus, |, |1 u 1l 3axonsl HproTOHA, 3aKOH COXpaHEHUSI MEXaHUUYECKON SHEPTUH, 3aKOH COXPAHEHUS] UMITYJIbCa, IPUHLIUII
CYNEpIIO3ULMM CHUJI, TIPUHIMII PABHONpPABHS HHEPLMAIbHBIX CHCTEM OTCYETA; MOJEKYJISIPHO-KHHETHUUYECKYIO TEOPHIO
CTPOCHUS BEUIECTBA, T'a30BbI€ 3aKOHBI, CBA3b CPEAHEH KMHETUUECKOW 3HEPTUHU TEIIOBOTO JBMXKEHUS MOJIEKYJ C aOCOMOTHON
TEMIIepaTypoil, NEepBbI 3aKOH TEPMOIMHAMHUKHU; 3aKOH COXPAHEHUs 3JIEKTPUUYECKOro 3apsjaa, 3akoH Kyiona; mpu sTom
pa3IuuaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOE€ BBIPAKEHUE U YCIOBHUsS (TpaHHLBL, 007acTH)
IPUMEHUMOCTH

10.8

10.9

10.10

OOBSICHATE OCHOBHBIE IMPUHIMIIBL HCﬁCTBHH MalluH, HpI/I60p0B N TCXHHUYCCKUX YCTpOﬁCTB; pas3jimiatb YCIIOBUA HX
0€30I1aCHOTO MCIIOJIB30BAHUS B IMOBCEIHEBHOM KH3HU

BBINONMHATE SKCIIEPUMEHTHI IO MCCIIE0BAHUIO (DU3UYECKHX SBJICHUN U MPOIECCOB C MUCIIOIB30BAHUEM MPSMBIX U KOCBEHHBIX
U3MepeHuil; npu 3ToM GopMynupoBaTh npodiaeMy (3aaady) U IMIOTE3y y4eOHOro 3KCHEpUMEHTa, cOOMpPaTh YCTAaHOBKY W3
NPEUI0KEHHOT0 000PYAOBaHUS, TPOBOAUTH OIBIT B (HOPMYITHPOBATH BHIBOIBI

OcymiecTBiIsATh TpSMbIE W KOCBEHHBIE HM3MEpPEHHS (M3NYECKUX BEIMYMH; TPU STOM BBIOMPATh ONTHMAIBHBIA CHOCOO
M3MEPEHUS U UCII0JIb30BATh N3BECTHBIE METO/bI OLIEHKH MTOTPEIIHOCTEN U3MEPEHUIN

10.11

HccnenoBaTh 3aBUCHMOCTH MEXIY (PU3MYECKMMH BEIUYUHAMH C MCIOJIb30BAHUEM TMPSIMBIX HM3MEPEHUN; MPU ITOM
KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yJbTAThI MOJTYICHHONW 3aBUCUMOCTH (DH3UYECKHMX BEITUYHMH B BHJE TAOIUI[ U
rpaduKoB, NeNaTh BIBOJIBI 10 PE3yJIbTaTaM UCCIIEOBAHHUS

10.12

10.13

10.14

Cobmronate mpaBmiia 0€30MacHOTO TpyJa NMPH MPOBEACHUU HCCIEAOBAaHUN B paMKax y4eOHOTO SKCIEPUMEHTa, Y4eOHO-
UCCIIEIOBATENIbCKOM U TPOEKTHOM JESTeNIbHOCTH C HCIOJIB30BAHUEM M3MEPUTEIBHBIX YCTPOMCTB U 1abOPaTOpPHOTO
000pyT0BaHUS

Pemiate pacu€rHbie 3a1auu ¢ IBHO 3aIaHHON (PU3UYECKON MOJIENBIO, UCTIONB3Ys (PHU3UUYECKHe 3aKOHBI M MIPUHIIUITBL, HA OCHOBE
aHaJM3a yCJIOBHs 3a7]a4i BBIOUPATh (PU3NYECKYIO MOJIENb, BBIICIATH (DU3MUECKHUE BETUYMHBI U (OPMYIIbI, HEOOXOAUMBIE IS
e€ peleHusi, MPOBOJAUTH PACUETHI U OIICHUBATh PEATBHOCTD MOJTYYEHHOTO 3HAUYCHUS (PU3NUECKON BETUINHBI

Pemate kauecTBeHHBIE 3a7ayM: BBICTPAMBATH JIOTMYECKHM HENPOTHUBOPEUYMBYIO IIEMOYKY pACCYXKICHH C OMNOpOd Ha
W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (DU3UYECKHUE SIBICHHUS

10.15

Mcnonb30BaTh NpU pelIeHUH y4eOHBIX 3aJja4 COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTUHU VIS TOUCKA, CTPYKTYPHUPOBaHUS,
MHTEPIIPETAIMU U MPEJICTaBICHNUs Yy4eOHOW U HAayYHO-TOMYJIspHONH MH(OpMalKU, TOJYyYeHHONW M3 Pa3iuyHbIX UCTOYHUKOB;
KPUTUYECKH aHAJIM3UPOBATh MOJIydaeMyto HH(POpPMaIUIo

10.16

10.17

[IpuBoauTh mpUMeEpHl BKJIaZa POCCUHCKUX M 3apyOeXHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSCHEHHE IPOIECCOB
OKpPY’KaloIlIero MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTHH

Hcnonp3oBath TeOpeTHUECKHE 3HAHUS 110 (pr3KKe B TOBCEAHEBHOM KU3HU [T oOecrieueHHst 0€3011acHOCTH MPH 0OpallieH!H ¢
npuOopaMu M TEXHUYECKUMHU YCTPOMCTBAMH, JJIsi COXPAHEHUS 3/10pOBbs M COOIIOCHHS] HOPM 3KOJIOTHYECKOIO TIOBEJICHUS B
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OKpY>Karolleu cpere

10.18

11 KUIIACC

Kon
NMPOBEPAEMOro
pe3yJbTara

111

11.2

11.3

PaGoTtath B rpynme C BBIIOJHEHHEM pPAa3jMYHbIX COLMAIBHBIX pOJIEH, IJIAHUPOBATh PAOOTY TPYIIIbI, PalMOHAILHO
pacmpenensaTh OOsS3aHHOCTH M IJIAHUPOBATH ACATEIHHOCTh B HECTAHAAPTHBIX CHUTYAIUSAX, aJeKBATHO OIICHWBATH BKJIAJ
Ka)KJIOTO U3 YYaCTHUKOB TPYIINBI B PEIICHHE paccMaTpUBaeMoi poOIeMbl

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMBbl CpeIHero o0mero
o0pa3zoBaHus

JleMOHCTpHpOBATh HA IPUMEPAX POJIb U MECTO (PU3UKH B POPMHUPOBAHUH COBPEMEHHON HAYYHOH KapTHUHBI MUPA, B Pa3BUTUH
COBPEMEHHOM TEXHUKM M TEXHOJOTMH, B MPAKTUYECKOM AEATENIbHOCTH JIO/IEH, LENIOCTHOCTh U EIUHCTBO (DU3NYECKOM
KapTHUHBI MUpa

Y4uTHIBAThH rpaHulbl MPUMCHCHUA H3YUCHHBIX (I)I/ISI/ILICCKI/IX MOHCHCﬁI TOYEYHBIN SHGKTpI/I‘ICCKI/Iﬁ 3apaa, AACpHas MOICIIb
aTOMa, HYKJIOHHAad MOACJIb aTOMHOI'O sApa IMPU pCUICHUA (bH?:I/I‘-IGCKI/IX 3aaad

PacrioznaBate (uswueckue sBICHUS (MPOIECCH) M OOBSACHATH WX HA OCHOBE 3aKOHOB AJICKTPOAMHAMHKH M KBAaHTOBOMW
bu3MKH: ANEeKTpUYecKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE JEHCTBUS TOKA, B3aHMMOJCHCTBHE
MarHuTOB, DJICKTPOMArHUTHAS WHAYKIHWS, JICHCTBHE MAarHUTHOTO IIOJS HA TPOBOJHUK C TOKOM W JBFIKYIIUKCS 3aps,
DIIEKTPOMArHUTHBIE KOJeOaHUsT W BOJIHBI, MPSMOIMHEHHOE pacHpOCTpaHEHHE CBETa, OTpPa)KeHHe, MPEIIOMIICHUE,
uHTepdepeHIus, Tudpakius 1 MOJIpU3aIMs CBETa, AUCTIEpCcHs cBeTa, oTodnekTpuueckuit addext (hoTorddekr), cBeToBOE
JaBJIeHHE, BOBHUKHOBEHUE JIMHEHYATOT 0 CIIEKTpa aTOMa BOJIOPOa, €CTECTBEHHAs! U UCKYCCTBEHHAs paJliOaKTUBHOCTh

11.4

115

OnuceiBaTh M3y4YE€HHBIE CBOMCTBa BellecTBa (JIEKTPUYECKHE, MArHUTHBIE, ONTHYECKHUE, SJIEKTPUYECKYIO MPOBOJUMOCTD
Pa3IUYHBIX CpeNl) U DJIEKTPOMAarHUTHbIE SIBJIEHMSI (IIPOLIECCHI), UCMONb3Ys (U3NUYECKUE BEIMYMHBL: 3JIEKTPUUECKUN 3apsi,
CHJIa TOKa, 3JEKTPUYECKOE HAaNpspKEHUE, DJIEKTPUYECKOe COINPOTHBIEHHE, pa3HOCTh noTeHuuanos, JJIC, pabora ToKa,
UHAYKIIMS MarHuTHOTO Imousid, cuia Ammepa, cuia JlopeHla, MHAYKTHBHOCTh KAaTyIIKH, YHEPrUsl 3JIEKTPUUECKOTO U
MarHUTHOTO MOJIEH, MEPHO U 4acToTa KojeOaHuil B KonebaTeaIbHOM KOHTYpE, 3apsijl U CUjla TOKa B IMPOLIECCE TAPMOHUYECKUX
JJIEKTPOMArHUTHBIX KoJieOaHUU, (POKYCHOE pacCTOSIHME M ONTHYecKas Cuja JMH3BL, IPU OMUCAHUU MPaBUIBHO TPAKTOBATh
¢u3nuecKkuil CMBICT UCMOIb3yEeMBIX BEIMYUH, UX 0003HAUEHUS U €IUHMIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE JTaHHYIO
(bU3NYECKYIO BEIMYMHY C APYTUMU BEIUYUHAMHU

OnuceiBaTh HU3Y4YCHHBIC KBAHTOBBLIC ABJICHHUA W HOPOLECCHI, HCIIOJIb3Yysd q)HSquCKHe BCJIMYHUHBI: CKOPOCThb
SJICKTPOMAIrHUTHLIX BOJIH, JJIMHA BOJIHBI U Y4CTOTAa CBCTA, DHCPIrud U HUMIIYJIbC (I)OTOHa, nepuoJ mnoJqypacnanga, SHCPTusa
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CBA3M AaTOMHBIX sJ€p; IPHU OIUCAaHUM NPABUIBHO TPAaKTOBaTh (PU3MUECKUH CMBICI HCIOJb3YEMBIX BEIUYMH, HX
0003HAYCHUS U €IMHUIIBI; YKAa3bIBaTh (HOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUUHY C IPYTUMH BEITUYMHAMH,
BBIUUCIISITh 3HAU€HUE (PU3NYECKON BETHMUNHBI

11.6

AHnanu3upoBath (pU3MUECKHE NPOLIECChl M SABIEHUSA, MCIOb3Ys (U3NYECKHE 3aKOHbI M IPUHIMIBL: 3aKoH OMa, 3aKOHBI
IIOCJIEZI0BATENBHOIO U NApauIeIbHOTO COECJUHEHMS MPOBOAHMKOB, 3akoH Jxoyns — JleHua, 3aKkoH 3JIEKTpOMAarHUTHOMN
UHAYKIHUH, 3aKOH NPSAMOJIMHEHHOrO pacHpOCTPAHEHUS CBETa, 3aKOHbl OTPAKEHHUsSl CBETAa, 3aKOHbI IIPEJIOMIICHUS CBETa,
ypaBHeHHe DWHIITeHHa U1t (oToddeKTa, 3aKOH COXpAaHEHHs SHEPTUH, 3aKOH COXPAHEHUS UMIYJIbCa, 3aKOH COXpaHEHUS
JJEKTPUYECKOro 3apsjia, 3aKOH COXPaHEHHUS MacCOBOTO 4YMcia, NMOCTYNaThl bopa, 3aKOH paJuOaKTHBHOIO pacnaja; Ipu
TOM pa3nyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0 MAaTEeMaTH4YEeCKOE BBIPAXEHHE U YCIOBHUS (TpaHHIIBI, 00JIaCcTH)
IPUMEHUMOCTH

11.7

OHpe,I[eJ'IHTL HAITPpaBJICHUEC BCKTOPA MHAYKIIUU MATrHUTHOTI'O ITOJIA TIPOBOAHUKA C TOKOM, CHJIbL AMnepa Hu CHUJIBIL HopeHua

11.8

CTpOI/ITB K OIIMCBIBATH I/I306pa)KeHI/Ie, CO31aBacMOC€ IMJIIOCKHUM 3CpPKaJIOM, TOHKOM JIMH30H

11.9

BbINOMHATE SKCIIEPUMEHTHI 110 UCCIIETOBAHUIO (DU3HUECKUX SBICHUI U MPOIECCOB C UCIOIB30BAHUEM MPSIMBIX U KOCBEHHBIX
U3MEpEHUIt; TIpr 3TOM (GOpMYITHpOBaTh MpodieMy (3a7ady) U TUIOTE3y Y4eOHOTO IKCIEPHUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT U (POPMYITUPOBATH BHIBOIBI

11.10

OcymiecTBIATh TpPSAMbIE W KOCBEHHBIE HM3MEpPEHHS (DM3NYECKHX BEIUYMH; MPH ITOM BBIOMPATh ONTUMAIIBHBIA CIIOCO0
M3MEPEHUS U UCII0JIB30BATh U3BECTHBIE METO/bI OLIEHKH MTOTPEIIHOCTEN U3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEIMYUH C MCIIOJIB30BAaHUEM MPSMBIX HM3MEPEHM; NMPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PMKCHUPOBATH PE3y/IbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYHMH B BUJE TAOJIUIl U TpaQUKOB, Je€IaTh
BBIBOJIbI 10 PE3YyJIbTaTaM UCCIEAOBAHUS

11.12

CoOumoiaTh nmpaBuia 0€30MacHOr0 TPyAa NpPH MPOBEICHUHM HCCICIOBAaHUI B paMKaX Y4eOHOTO 3KCIEPHUMEHTa, Y4eOHO-
UCCIIEIOBATCIbCKOW M TMPOEKTHOW JCATCIBHOCTH C KCIOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPOHCTB W J1abOpaTOPHOTO
o0opyoBaHUs

11.13

Pemath pacu€THble 3a1a4u ¢ SBHO 33JJaHHOM (PU3MUECKON MOJIENbIO0, UCTIONB3Yys (PU3NUeCcKHe 3aKOHBI U TPUHIIUIIBI; HA OCHOBE
aHaJM3a yCJIOBHS 3a7a4M BIOMPATh GU3HUECKYIO MOJIEIb, BBIICTATh (GU3MUECKUE BETUYUHBI U (POPMYIIBI, HEOOXOIUMBIE IS
e€ pereHus, MPOBOJIUTh PACUETHI U OLICHUBATH PEAbHOCThH MOTYYEHHOTO 3HAaYeHUS (PU3NUEeCKON BETHUHHBI

11.14

11.15

Pemiate kadecTBEHHEIE 3ala4yu: BBICTPAHWBATb JIOTHYCCKU HCUPOTUBOPCUUBYIO MCIIOYKY paCCY)KI[CHI/Iﬁ C OHOpOﬁ Ha
HN3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU 1 (1)I/ISI/ILIGCKI/IC SIBJICHUS

Hcnonp3oBath npu pelieHUH yueOHbIX 3a]1a4 COBpeMEHHbIe HH()OPMAIIMOHHBIE TEXHOJIOTHHU JUIS TOUCKA, CTPYKTYPUPOBaHUS,
UHTEPIIPETAIMU U TIPEJICTaBICHUs Yy4eOHOW U HAayYHO-TIONMYJISpHONH MH(GOpMalUH, MOJYyYEeHHON U3 Pa3iIMYHbIX UCTOYHHUKOB;
KPUTUYECKH aHAJIM3UPOBATh MOJIydaeMyto HH(POpMAIUIo

11.16

0OBSCHATH IMPUHIUIIBI JefCTBUS MalinH, HpI/I60pOB N TCXHHUYCCKHUX YCTPOﬁCTB; pas3jindaTtb YCJIOBUSA HX 0e30I1acHOro
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HUCIIOJBb30BaHUs B HOBCG,HHCBHOﬁ KHU3HU

11.17

11.18

11.19

[TpuBOANTE MpHMEpPH! BKJIAZa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-(U3MKOB B pa3BUTHE HAyKU, B OOBSICHEHUE IPOLIECCOB
OKPYKaIOIIEro MUPA, B pa3BUTUE TEXHUKHU U TEXHOJIOTUIA

Hcnonp3oBath TeOpeTHUECKUE 3HAHUA 1O (PU3KKE B TOBCEIHEBHOM KU3HU JUIs 0OecnieueHus 0€301MacHOCTH MPH 0OpaIeHUH ¢
npubopaMy M TEXHHUUYECKUMH YCTPOMCTBaMu, JJIsl COXPAHEHUS 3/10pOBbsl U COOIIIO/IEHHUS] HOPM IKOJIOTMUYECKOrO MOBEACHUS B
OKpY’Karollleu cpene

PaGorate B Tpynme C BBIIOJHEHHWEM pa3IMYHBIX COLMANBHBIX pOJICH, IUTAHUPOBATH PAa0OTy TPYIIIBL, PAHOHAIEHO
pacnpenensaTh 00s3aHHOCTH U IJIAHUPOBATH JIESATEIbHOCTh B HECTAHIAPTHBIX CUTYALUSIX, a[IeKBAaTHO OLIEHUBATh BKJIAJ KaX10TO
U3 YYaCTHUKOB I'PYIIIBI B PEIICHUE pacCMaTpUBAEMON MPOOIEMBI
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IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KUIACC
Koxa
paszena Ko nposepsiemoro sjieMeHTa IIpoBepsiemble 3JieMeHTHI COePKAHUSA
OU3NKA 1 METO/JbI HAYYHOI'O ITO3HAHU A
11 @dusuka — Hayka o npupoge. Hayunble meronsl mo3HaHUs OKpykamolero mupa. Ponb
AKCIIEPUMEHTA U TEOPHUHU B IIPOLIECCE MO3HAHUSI IPUPOABI. DKCIIEPUMEHT B (PU3UKE
1 MogenupoBanue (pu3nYecKux sSBICHUN U mpoueccoB. Hayunbie runore3sl. @u3nuecKkue 3aKOHbBI
12 U Teopuu. I'paHuIbl IPUMEHUMOCTH (pu3nueckux 3akoHoB. ITpunuun coorBerctBus. Ponp u
MecTOo (pu3uku B (OPMHUPOBAHUM COBPEMEHHOM HAy4yHOW KapTUHBI MHUpaA, B MPAKTUYECKOU
JESITEIIBHOCTH JIIOJEH
2 MEXAHHUKA
2.1. KUHEMATUKA
211 Mexannueckoe aBuxeHHe. OTHOCUTENBHOCTh MEXaHWYECKOro ABmkeHus. Cucrema OTcuéra.
Tpaexropus
[Tepemernienne, CKOpOCTh (CpemHsisl CKOPOCTb, MTIHOBEHHAs CKOPOCTb) M  YCKOpEHHE
2.1.2 MaTepuaIbHOW TOYKH, UX MPOEKLIUHU HA OCHU CUCTEMBbl KoopauHaT. CloXeHHe MepeMelieHuil u
CII0’)KEHHE CKOPOCTEMN
213 PaBHOMEpHOE M PpPaBHOYCKOPEHHOE TPSAMOJIMHEWHOE [BUKCHHE. }"pa(pHKI/I 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NEepeMEIIeHUsI MaTepUualbHON TOUYKH OT BpEMEHHU
2.1 2.1.4 CBo0oHOE majieHre. Y CKOpeHre CBOOOJHOTO MaleHus
215 KpuBonuneiinoe nBukeHue. PaBHOMEpHOE ABM)KEHHE MATEpUaIbHOW TOYKH IO OKPY)KHOCTH.
YrioBast CKOpoCTh, IMHENHAs CKOpOocTh. Ilepnon n yactora. LleHTpocTpeMHUTENBHOE YCKOpEHNE
2.1.6 TexHUuyeckue ycTporCcTBa: CIUIOMETP, ABHKEHHE CHAPSIOB, LIEMTHBIE U PEMEHHbIE Nepe1aun
[Ipaktuueckue paboTel. M3mepeHwe MrHOBEHHOW CKOpocTH. MccimemoBaHne COOTHOIICHHS
MEXy IYyTSMH, MPOWJECHHBIMU TEJIOM 3a IOCJIEI0BATEIbHbBIE PAaBHBIE NMPOMEKYTKH BPEMEHU
2.1.7 IIPU PaBHOYCKOPEHHOM JIBHJKEHMM C Ha4daJlbHOW CKOpPOCTBIO, pPAaBHOW Hymwo. H3ydeHwue

JIBIDKEHUS IIapuKa B BSA3KOW OKUAKOCTH. V3ydeHue JBWXKEHHMS Tena, OpOIIEHHOTO
TOPU30HTAJILHO
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2.2. IMHAMUKA

[Ipuniun otHocutTenbHocTH [anmunes. IlepBwiid 3akoH HproToHa. MHepuuaibHbIE CHCTEMBI

2.2.1 N
oTcuéra

2.2.2 Macca Tena. Cuna. [IpuHuun cynepno3uiuu cui

203 Bropoii 3akon HproToHa 111 MaTepuaabHOW TOUKM B MHepuuanpHOU cucteme orcuéra (MCO).
Tperunii 3akoH HproTOHA 17151 MaTepHAIIBHBIX TOYEK

2.2.4 3axkoH BceMupHoro Tsarorenus. Cuna tsbxectu. IlepBast kocMuueckast CkopocTs. Bec tena

2.2.5 Cuia ynpyroctu. 3akoH ['yka

29 296 Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHs CKOJIBKEHHUS U CHila TpeHus nokos. KoadduumeHnt

TpeHust. Cuila COTPOTUBIIEHUS NIPU ABM)KEHUU TEJIA B )KUJIKOCTH WJIU T'a3e

2.2.7 [TocTynaTenpHOE U BpalllaTeIbHOE JBM)KEHUE a0COIIOTHO TBEPIOrO Tena

208 MOMEHT cuibl OTHOCHUTENBHO OCH BpaiieHus. Ilnedo cuibl. YcioBust paBHOBECHS TBEPIAOTO
tena B UCO

2.2.9 TexHuuyeckue ycTponuCcTBa: MOAIIMITHUKY, IBUKEHUE HCKYCCTBEHHBIX CITYTHUKOB
[TpakTdeckue padboTel. M3yueHne qBUKCHHS OpYCKa 110 HAKIOHHOM IIOCKOCTH TIOJT ACHCTBHEM

2210 HECKOJIbKUX cuil. MccienoBaHue  3aBUCMMOCTH  CHJI  YNPYTOCTH, BO3HMKAKOUIMX B
nedpopMUpyeMoOil TNpyKHHE U PE3MHOBOM o0pasle, OT BeIMYMHBI UX JAedopmanuu.
HccnenoBanue yclIOBUN PaBHOBECHUS TBEPAOTO TeJIA, UMEIOIIETO OCh BPAIICHUS

2.3. 3AKOHbI COXPAHEHU A B MEXAHUKE

231 HNmnynbc MaTepuanbHON TOYKH, CUCTEMbl MaT€pPUANIbHBIX TOYEK. VIMITylnbC CHIIBI M U3MEHEHHE
UMITyJIbCa Tella

2.3.2 3akoH coxpaHenust umiysbca B MCO. PeakTuBHOE IBU)KEHNE

2.3.3 PaboTa cuibl

23 2.3.4 MOIIHOCTD CHIBI

2.35 Kunernueckast sHEprus MarepruaabHON TOUKH. TeopemMa 0 KHHETHYECKOW SHEPT U

236 [TorenunanbHass sHeprus. IloTeHIManbHas SHEprus ynpyro AeQOPMUPOBAHHON NPYKUHBI.
[TorennuanbHas SHeprus Tenaa BOJIM3HU MOBEPXHOCTH 3eMIH

237 [TorennuanbHble M HENOTEHIMaJbHbIE CUIbl. CBS3b PAabOTHl HEMOTEHIMAIBbHBIX CHI C
M3MEHEHHUEM MEXaHWYECKOM SHEPIruu CUCTEMBbI TeJl. 3aKOH COXPAHEHHUSI MEXaHUYECKOM dHeprun

2.3.8 VYrpyrue v Heylpyrue CTOIKHOBEHHS
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3.1

3.2

2.3.9

TexHuueckue yCTpONCTBA: ABMXKEHUE PAKET, BOAOMET, KOMep, NPYKUHHBII MHCTOJIET

[TpakTueckue pabotel. M3yuenue cBsI3u ckopocTeil Ten npu Heynpyrom ynape. MccnenoBanue

2:3.10 CBSI3M pabOThI CUJIbI C U3MEHEHUEM MEXaHUUECKON IHEPIUH Tela
MOJIEKVYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA
3.1. OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOI TEOPUU

311 OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKON Teopuu. bBpOoyHOBCKOE JBHIKEHUE.
Juddysus. Xapaktep ABUKEHHsI U B3aUMOJCHCTBUS YaCTHIL BEIIECTBA

31.2 Mopenu crtpoeHus Ta3os, KHUJIKOCTeH M TBEPABIX Ted U OOBSICHEHHWE CBOWMCTB BEIIECTBA HA
OCHOBE 3THX MOJeNeH

3.1.3 Macca monekyn. Konnuectso Bemectsa. Ilocrossnaas ABoraapo

3.1.4 TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus

315 Mopnens wuneansHoro rasza. OCHOBHOE YypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOpUHU
UJICAIBHOTO ra3a

316 AOcomoTHas Temmneparypa Kak Mepa cpelHed KMHETUYECKOW SHEPruu TEIIOBOrO JIBMKEHUS
yactun rasa. [llxana remneparyp KenbBruHa

3.1.7 VYpasuenue Kianeiipona — Menneneena. 3akoH JlanbroHa

318 I'azoBble 3akoHBI. M30mponecchl B MACATBHOM ra3e ¢ IOCTOSHHBIM KOJMYECTBOM BEIECTBA:
u30TepMa, H30X0pa, n3odapa

3.1.9 TexHuueckue ycTpoicTBa: TEPMOMETP, OapOMETp

31.10 [TpakTuyeckue paboThl. M3MmepeHne Macchl BO3/AyXa B KIAacCHOM KomHare. MccienoBaHue
3aBUCUMOCTH MEXKY TapaMeTPaMH COCTOSIHUS Pa3peKEeHHOT0 rasa

3.2. OCHOBbI TEPMOJIMHAMUWKU

321 TepmonnHamuueckass cucreMa. BHYTpeHHsAs 5SHeprus TEpMOAMHAMUYECKOM CHUCTEMBI U
crocoObl €€ U3MEHEHUs

3.2.2 KonngecTBo TemioTer u pabota. BHyTpeHHSsT SHEPTUSI OJJHOATOMHOTO UJICaTLHOTO Ta3a

323 Bunbel Temnonepenaduu: TEMIONPOBOAHOCTb, KOHBEKIMS, H3JydeHHE. TermIo€éMKOCTh Tena.
VY nenbHas TEIIOEMKOCTH BelleCTBA. PacuéTr kosinmuecTBa TEIJIOTHI IPH TEIJIONEpEIayue

324 IlepBblli 3akOH TepMOAMHAMUKH. [IpuMeHeHHMEe TEepBOrOo 3aKOHAa TEPMOJMHAMUKH K
u3onpoueccam. ['paduyeckas unTepnperanus paboTsl ra3a

3.25 TerioBbie MamuHbl. [TpuHIMNBL AelcTBUA TewIoBbIX MamuH. [IpeoOpa3oBaHusi >HEpruu B
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TeroBeIX MamuHax. Koaddunuent nonesnoro nevicreus (mamee — KIIJI) TeruioBoit MarmHbI.
[uxn Kapno u ero KII/

Bropoii 3akon tepmoannamuku. HeoOpatumocTs mpoiieccoB B npupoje. TemioBbie JBUTaTEeH.

3.2.6
DKOJIOTHYECKHE TTPOOJIEMbI TETTIOIHEPTETUKU

397 Texnuyeckne ycTpOWCTBa: JABHUTaTeNlb BHYTPEHHETO CrOpaHUs, OBITOBOM XOJIOIMIBHHK,
KOHJIUITHOHED

3.2.8 [TpakTuyeckue paboTel. M3Mepenue ynenbHO#l TeIoéMKOCTH

3.3. ATPEI'ATHBIE COCTOSHUMS BEIHECBA. ®A30BBIE ITEPEXO/IbI

331 [Tapoobpa3oBanue u KoHaeHCays. Mcnapenue 1 KuneHue. Y aenbHas Teriota napooopa3oBaHusl.
3aBUCHMOCTB TEMIIEPATypPhl KUTICHUS OT AaBJICHUS

3.3.2 AOCOIOTHAS | OTHOCHTENbHAS BIAXHOCTH BO3ayxa. HacelmeHnHsiil map

333 Teépnoe Ttemo. Kpucrammmueckue u amopdHbie Tema. AHH30TPONHS CBOWCTB KpPUCTAJUIOB.

3.3 XKunkue kpucramisl. CoBpeMEHHbIE MaTEPHAIIBI

3.34 [TnaBneHue ¥ KpUCTALIM3ALUS. Y IesbHast TeIIoTa riasineHus. Cyonumanus

3.3.5 VYpaBHEHHE TEIIOBOTO OajaHca

336 TexHuyecknue ycTpOWCTBA: TUTPOMETP M NCHXPOMETP, KAIOPHUMETP, TEXHOJIOTUH MOTYyYSHHS
COBPEMEHHBIX MaTE€pPHajOB, B TOM YHCIIE HAHOMATEPHUAIOB, 1 HAHOTEXHOJIOTHH

3.3.7 [TpakTyeckue paboTel. M3MepeHne BIa)KHOCTH BO3/1yXa

4 SJIEKTPOAMHAMUKA
4.1. OJIEKTPOCTATUKA

411 OnexTpuszanus Tea. DNeKTpruYecKuii 3apsia. [IBa BUaa 3JEeKTPUUECKHX 3apsa0B

4.1.2 ITpoBOAHMKH, TUIEKTPUKH U TIOTYITPOBOIHUKU

4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

4.1.4 B3aumopeiicTeue 3apsaoB. 3akon Kymona

4.1 415 DnexTpudeckoe mone. Hampsok€HHOCTh AneKkTpuueckoro moist. [lpuHIMm cymepno3unuu.
o JIuHMM HANPSHKEHHOCTH JIEKTPUYECKOTO MOJIs

4.1.6 Pabota cun anekrpoctarndeckoro nosis. Ilorennman. PasHocTh moTeHIMAI0B

417 [IpoBOMHUKM W [UAJIEKTPUKM B TOCTOSHHOM 3JIEKTPHUUECKOM Toje. Jluanekrpuueckas
IPOHHIIAEMOCTh

4.1.8 OnektpoéMkocth. KonaeHcatop. OneKTpOoEMKOCTh IUIOCKOTO KOHJEHCATOpa. JHEPrHs
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4.2

3apsAKEHHOI'O KOHACHCATOpa

TexHumueckne YCTpOfICTBaZ QJICKTPOCKOII, JJICKTPOMETP, OJCKTPOCTATUUCCKAsA  3allluTa,

4.19 3a3eMJICHHE AJIEKTPOIPUOOPOB, KOHICHCATOP, KCEPOKC, CTPYHHBIN MPUHTEP
4.1.10 [TpakTuaeckue padboThl. I3MepeHne 21eKTpOEMKOCTH KOHIEHCATOPa
4.2. TIOCTOSHHBIN DJIEKTPUYECKHH TOK. TOKH B PA3JIMYHBIX CPEJIAX

421 VYcnoBus cyliecTBOBaHUSL IOCTOSIHHOTO 3JIEKTPUUYECKOro Toka. Mcrounuku toka. Cuna Toka.
[TocTosIHHBIN TOK

4.2.2 Hanpspkenue. 3akon Oma Ju1st yyacTka Lenu

4.2.3 DJIEKTPUUECKOE COMPOTUBIICHUE. Y JIEIBHOE CONTPOTHBIICHUE BEIIECTBA

4.2.4 [TocnenoBarenbHOE, MAPAIIETBHOE, CMEIIAHHOE COCIMHEHUE POBOIHUKOB

4.2.5 Pabota snekrpuueckoro Toka. 3akon Jxoyins — Jlenma

4.2.6 MoIIHOCTb 31EKTPUYECKOTO TOKA

427 anexTpoaBrkyas cuna (nanee — 3/1C) u BHyTpeHHEe CONPOTUBIEHUE UCTOUYHMKA TOKA. 3aKOH
Owma 75 mosHOM (3aMKHYTOI) anekTpudeckoi renu. Koporkoe 3aMbikanue

428 DJIeKTPOHHAs MTPOBOJMMOCTh TBEPJABIX METAJIIOB. 3aBUCUMOCTH CONPOTUBIICHUS METANIOB OT
Temmeparypbl. CBEpXIIPOBOAUMOCTh

4.2.9 DJIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX TyYKOB

4210 [TonynpoBoauuku. CoOCTBEHHAs U MMPUMECHAs IPOBOAUMOCTH OMYNPOBOIHUKOB. CBOICTBa p-
n nepexoxa. [ToaynpoBoAHHUKOBEIE TPUOOPHI

4211 DIIEKTPUUECKHUI TOK B DJIEKTPOIUTAX. DIEKTPOJIUTUUECKAS TUCCOLUALINS. DIEKTPOIIN3

4212 DnekTpuueckuii ToK B razax. CaMOCTOSITENIbHBIA M HECAMOCTOATENbHBIN pa3psa. Paznuunbie
THUIIBI CAMOCTOATENBHOTO pa3psaa. Monnus. [1nazma
TexHu4yeckne  yCTpOMCTBA:  aMmmepMeTp, BOJBTMETpP, peocTaT, HCTOYHUKHA  TOKa,

4213 AIIEKTpOHArpeBaTeNbHble  MPUOOPBI,  DIEKTPOOCBETHTENbHBIE  TPUOOPHI,  TEPMOMETP
COTIPOTUBIICHUSI, BAaKYyMHBIM JHOJl, TEPMHUCTOPHI U (POTOPE3UCTOPHI, IMOTYNPOBOTHUKOBBII
JTMO]I, TaJlbBAaHUKA
[TpakTudeckue paboThl. M3yueHne cMemanHOro COeIMHEHUS PE3UCTOPOB.

4.2.14 N3mepenne DJIC wucTrouHmka TOkKa W €ro BHYTPEHHETO compoTtuBiieHus. Halmonenue

9JICKTPOJIN3a
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11 KUIIACC

pliggena Koanposepsiemoro 3;1eMeHTa IIpoBepsiemble 3J1€eMEeHTHI COIePKAHUS
4 DJIEKTPOAMMHAMUKA
4.3. MATHUTHOE IIOJIE. 9JIEKTPOMAI'HUTHAA MHAYKIA
43.1 ITocTostHHBIE MarHUTHI. B3anmoielicTBHE MOCTOSSHHBIX MATHUTOB
432 MaruutHoe mnosnie. Bektop MarHutHOM wuHAYKUMU. [lpuHnun cynepno3unuu. JIuHum
MarHUTHOW MHAYKUHUK. KapTrHa JIMHUIA MarHUTHOW UHAYKIMU IOJIS TOCTOSSHHBIX MAarHUTOB
MaruutHoe MoJie TpOBOAHMKA C TOKOM. KapTuHa 5nuHMI MOJA JUIMHHOTO MPSMOro
4.3.3 MIPOBOJIHMKA M 3aMKHYTOIO KOJBLEBOIO MPOBOJHUKA, KaTyIIKH ¢ TOKOM. OmnbIT Dpcrena.
B3auMozeiicTBue NIpOBOIHUKOB C TOKOM
4.3.4 Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHUE
435 Cuua Jlopenua, e€ MOysb M HanpaBiieHUE. JBH)KeHHE 3apsSKEHHON YacTHUIIbI B OJTHOPOJHOM
MarHuTHOM noJie. Paborta cumnsl Jlopeniia
4.3.6 SIBICHHE IEKTPOMArHUTHON HHTYKITUH
43 4.3.7 IToTOK BEKTOpa MarHUTHOW MHIYKLIUH
' 4.3.8 O/1C nnaykuuu. 3aKoH 3IEeKTpOMarHuTHOM nHaykiuu dapanes
439 BuxpeBoe osnextpuueckoe mone. IJIC MHAYKIMM B NPOBOJHHUKE, JABHKYIIEMCS
MOCTYMATEIbHO B OTHOPOJIHOM MarHUTHOM T0JIe
4.3.10 [IpaBuno Jlenna
4311 NunyktuBHOCTD. SBneHue camounaykuun. IJ[C caMOMHAYKITNN
4.3.12 OHeprust MarHUTHOT'O TOJISl KaTyIIKH C TOKOM
4.3.13 DNEKTPOMArHUTHOE T0JIe
4314 TexHu4eckne YCTPOKMCTBA: TIOCTOSIHHBIE MAarHUTHI, DJIEKTPOMArHUTHI, DJIEKTPOJBUTATEINb,
YCKOPHUTEIH JIEMEHTApHBIX YaCTULl, UHIYKIIMOHHAS TI€Yb
[TpakTudeckue paboTel. M3ydeHre MarHUTHOTO TOJIS KAaTYIIKH C TOKOM. MccremoBaHwme
4.3.15 JICEUCTBUS TOCTOSHHOTO MarHuTa Ha paMKy ¢ TOokKoM. McciegoBaHue —sIBICHUS
ANIEKTPOMATHUTHON UHAYKIIUU
5 KOJIEBAHUA 1 BOJIHBI

62




5.1

5.2

5.1. MEXAHUYECKHUE 1N SJIEKTPOMATI'HUTHBIE KOJIEBAHUW A

KonebGarenbnas cucrema. CBoOomnble kosieOaHus. ['apmonmdeckue kosiebanus. Ilepuon,

5.1.1 .
4acToTa, aMIUIUTY 1A U (ha3a KoseOaHun

5.12 IIpy>xvHHBIN MagsTHUK. MaTeMaTU4eCKUN MasTHUK

513 YpaBHeHHEe TapMOHMYECKHX KoyieOaHWi. KuHemMaTudeckoe W JWHAMHUYECKOE OIHMCAaHUE
K0J1e0aTeNbHOT O IBUKEHUS

514 [IpeBpaieHre 3Hepruv Npu rapMoHUYECKHX KosebaHusx. CBsA3b aMIUIUTYABI KosieOaHUN
MCXO/IHOM BEIMYUHBI C aMIUTUTYAaMHU KOJICOaHUH e€ CKOPOCTH M YCKOPEHHUS
Konebarenbublif koHTyp. CBOOOJIHBIE 3JIEKTPOMArHUTHBIE KojeOaHHs B HJCalbHOM

5.15 KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHHYeCKUMH H DIEKTPOMArHUTHBIMU
konebanusimu. ®opmyna Tomcona

5.1.6 3aKOH COXpaHEeHHsI SHEPTUU B UI€aIbHOM K0JIe0aTeIbHOM KOHTYpE

517 BeinyxaeHHble MexaHndeckue kojebanus. Pezonanc. Pe3onancHas kpuBas. BelHyXeHHbIE
AJIEKTPOMarHuTHbIE KOJIeOaHusl.

5.18 ITepemennblil Tok. CHHYCOUIANIbHBIN IEPEMEHHBIN TOK.

519 MoIHOCTh NEPEMEHHOIO TOKA. AMIUIMTYIHOE M JEHCTBYIOIIEE 3HAUEHUE CHJIBI TOKA U
HanpsOKeHUs
Tpancpopmarop. IIpomsBoactBo, mnepepaya U MNOTpeOJCHHE HIIEKTPUUYECKOM SHEPrHH.

5.1.10 DKOJIOTHYECKHE PHUCKA TIPU  TPOU3BOJACTBE  dJiieKTpuueckoi sHeprun. KymbTypa
MCII0JIb30BaHUs JIEKTPOIHEPIUU B IOBCEIHEBHOM JKU3HU

5.1.11 TexHu4eckue ycTpoiicTBa: ceicMorpad, JeKTpUIECKUil 3BOHOK, JIMHUH JIEKTPOTiepeiayd
[TpakTueckue pabotsl. MccaenoBanue 3aBUCUMOCTH NEpUOAA MallblX KojeOaHuM rpys3a Ha

5.1.12 HUTH OT JIJIMHBI HUTM M Macchl Ipysa. lMccinemoBaHne NEpeMEHHOro TOKAa B LENHM U3
MOCJIEI0BATENbHO COETMHEHHBIX KOHJIEHCATOPAa, KaTYIIKU U Pe3UCTOpa

5.2. MEXAHUYECKHUE "N JIEKTPOMAT'HUTHBIE BOJIHBI

521 MexaHnueckue BOJHBI, yCiIoBUs pacripocTpaHenus. [lepuoa. CkopocTs pacnpocTpaHeHus 1
JUITMHA BOJIHBI. [lonepeunsle U Npo10IbHBIE BOJIHBI

5.2.2 #H#Par### ntepdepenus u Audpakius MEXaHHYeCKUX BOJIH

523 3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TemMOp 3Byka

594 ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHUS HU3Ty4EHHUS SJIEKTPOMAarHUTHBIX BOJH. B3aumnas

OopucHTalus BEKTOPOB E, Buvs 3JICKTpOM3.I‘HPITHOI>i BOJIHC B BAKYyMC€
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5.3

CBolicTBa OJICKTPOMAarduTHBIX BOJIH: OTPAXCHHUE, IIPECIIOMIICHHUE, MOJIApU3alusd, I[I/I(l)paKHI/IH,

525 uHTepdeperims. CKOPOCTh ANEKTPOMArHUTHBIX BOJIH

5.2.6 [Ikana 3MeKTpOMarHUTHBIX BOJH. [I[puMeHEeHHE AIeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

507 [TpuHIHTIBI PAJMOCBA3N 1 TENCBU/ICHHS. Pamuonokanus. DJIEKTpOMarHUTHOE 3arps3HEHUE
OKpYXKarolIen cpebl

528 TexHU4YecKue YCTPONCTBA: MY3bIKaJbHbIE MHCTPYMEHTBI, YJIbTPa3BYKOBas AHArHOCTHKA B
TEeXHHUKE ¥ METUIINHE, pajiap, paAuoNpuEéMHHUK, TEICBU30p, aHTeHHA, Tenedon, CBY-meds

5.3. OIITUKA

5.3.1 [TpsimonnHeHOE pacpoCcTpaHeHHe CBETa B OIHOPOIHOM cpene. JIyu cBera

5.3.2 OTtpakeHue cBeta. 3aKOHbBI OTpaskeHus cBeTa. [locTpoeHre n300pakeHui B INTOCKOM 3epKalie

5.3.3 [penomienue cBeTa. 3aKOHBI IPETOMIIEHHS CBEeTa. AOCOTIOTHBIN MMOKa3aTesb MPEIOMICHUS

5.34 [ToHoe BHYTpeHHee oTpakeHue. [IpeenbHbIN Yol MOJHOTO BHYTPEHHETO OTPaKEHUS

5.3.5 Hucniepcust cBera. CioxxHbIN cocTaB Oenoro ceera. L{pet
Cobuparoliue 1 paccenBaroiiye TuH3bl. ToHKas InH3a. POKYCHOE PACCTOSHUE U ONTUYECKast

5.3.6 cwiIa TOHKOW NuH3bI. [TocTpoeHre M300paKeHU B COOMPAIONINX U PACCEHBAIOIINX JIMH3AX.
dopmyra TOHKOH JMH3BL. YBEeIWYeHHE, JaBaeMOe JIMH30U

5.3.7 IIpenensl IPUMEHUMOCTH T'€OMETPUYECKON ONITUKHU
Wurtepdepenmus cBera. KorepeHTHbIE MCTOYHUKH. YCJIOBHS HAOMIOJICHHS MaKCUMyMOB H

5.3.8 MUHHUMYMOB B HMHTEPQEpPEHIIMOHHOM KapTUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HUCTOYHUKOB

539 Judpakmus ceera. Judpaknnonnas pemérka. Y cioBue HaOIIOICHUS TJIABHBIX MAKCHMYMOB
MIPH MMaJIeHUH MOHOXPOMAaTHYECKOTO CBeTa Ha TUMPAKIIMOHHYIO PEIIETKY

5.3.10 [lonsipuszanus ceera

5311 TexHUYECKHE YCTPOICTBA: OUKH, JIyma, oToanmapaT, IPOSKIIMOHHBIN anmnapar, MUKPOCKOTI,
TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(DPAKIIMOHHAS PEIIETKA, TIOJISIPOU]]

5312 [TpakTuueckue paboTel. M3mepenue mokazarenst mpeiomieHus. lMccrnemoBaHue CBONCTB
n300pakeHui B inH3ax. HaOmoaenne qucnepcuu cBeTa

SJIEMEHTBI CIIELITUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
['paHubl MPUMEHUMOCTH KIIACCHYECKON MeXaHUKH. [locTynaTel TEOpHUM OTHOCUTEIBHOCTH:
6.1 WHBAapHAHTHOCTh MOJYJsi CKOPOCTH CBE€Ta B BaKyyMe, NPHUHIUN OTHOCHUTEIHHOCTH

DiHIITEHA
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7.1

7.2

7.3

6.2

OTHOCHUTEIHLHOCTD OIHOBPEMCHHOCTH. 3aM€,I[J'I€HI/I€ BPEMCHHU U COKpalllCHUEC NJIMHBI

6.3 DHEprus ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBsI3b MacChl C PHEPTHEH W UMITYJIbCOM CBOOOJTHOMN YaCTHIIBI. DHEPTHs MOKOsS CBOOOIHOM
YaCTHIIbI
KBAHTOBAS ®U3MKA
7.1. DJIEMEHTBI KBAHTOBOM OIITUKU
711 ®otonbl. Popmyna [lnanka cBsA3M SHEPrUU (POTOHA C €r0 YACTOTOM. DHEPTUS U UMITYJIBC
' doroHa
7.1.2 OtkpeiTre u uccnenoBanue porodddexra. Onwiter A.I'. CroeroBa. 3akoHbl hoToddhderTa
7.1.3 Ypasaenue DitHmnreiHa 1 porodddexra. «KpacHas rparuma» Gporoddderra
7.1.4 Hasnenue ceera. Onbitel [1.H. JIeGenesa
7.1.5 XUMHYECKOE JICMCTBUE CBETA
7.1.6 TexHuueckue ycTpoiicTBa: GoT03JIeMEHT, (HOTOAATUHK, COTHEUHAs1 OaTapesi, CBETOINO]]
7.2. CTPOEHUE ATOMA
791 Monens atoma Tomcona. OnbiTel Pesepdopaa mo uccienoBaHUIO CTPOSHHS aToMa.
IInanerapHas mozens aroma
799 [Toctynarel bopa. M3nyuenue u mornomieHue (GOTOHOB IMPH NEPEXO0Jie aTOMa C OJHOTO
' YPOBHsI SHEpruu Ha Apyroi. Bunel cnektpoB. CrieKTp ypOBHEW SHEPIHH aTOMa BOAOPOAA
723 BonHoBble cBoiictBa uactul. Bomnel ne bpoitna. KopmyckyssspHO-BOIHOBOH Tyanu3M.
Judpaxus 31eKTPOHOB Ha KpHUCTaJIax
7.2.4 CHOHTaHHOE U BBIHYKJIEHHOE U3JTy4YeHHE. Y CTPOMCTBO U MPUHIUI pabOTHI Jlazepa
795 TexHUYecKHne YCTPOWCTBA: CHEKTPAIbHBIA aHamu3 (CIEKTPOCKOM), Ja3ep, KBAaHTOBBII
KOMIIBIOTED
7.2.6 [TpakTnueckue padbotsl. HabmoeHne nuHenvaroro crnekrpa
7.3.ATOMHOE A1PO
7.3.1 MeToapl HaOMIOACHUS U PETUCTPAIIUHN DIIEMEHTAPHBIX YaCTHIT
OtkpeiTHe  pamuoakTuBHOCTH. OmbiTel  Pesepdopma 1o ompeneneHHr0  cocTaBa
7.3.2 paguoakTHBHOrO u3nmyueHus. CBoiictBa anbga-, Oera-, ramma-usnydyeHus. BuusHue
PaJIMOAKTUBHOCTH Ha KUBBIC OPTraHU3MBbI
7.3.3 OTkpbITHE TPOTOHA M HeWTpoHa. HykinonHast Mmozaens sinpa ['eitzenOepra — MBanenko. 3apsin
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sapa. MaccoBoe 49ncIio sapa. H3oToms!

Anbda-pacniaz. DIEKTPOHHBIM W TO3UTPOHHBIA Oera-pacnaz. ['amma-uznydeHue. 3akoH

734 pPaarMoOaKTUBHOIO pacnaja
7.3.5 DHeprus CBS3U HYKIIOHOB B sifpe. S nepHbie cuibl. Jledekt Macchl sapa
7.3.6 S nepuble peakuuu. lenenue u cCUHTE3 sAEp
737 SAnepupiii  peaktop. TepmosiaepHbiii cuHTe3. Ilpobimembl M HEpCHEKTHBBI  sIIEPHOU
HHEPreTUKU. DKOJIOTMYECKUE aCIIEKThI SIAEPHON SHEPTETUKH
7.3.8 OnemeHTapHble yacTUllbl. OTKpbITHE TO3UTpOoHA. DyHIaMEHTaNbHbIE B3aUMOAECHCTBUS
7.3.9 TexHu4eckue ycTpoicTBa: Jo3uMeTp, kKamepa Bunbcona, siiepHbIil peakTop, aToMHast 6om0a
7.3.10 [TpakTuyeckue padoTel. MccaenoBannue TpeKoB YacTull (110 TOTOBBIM (oTorpadusim)
OJIEMEHTBI ACTPOOU3NKU
8.1 Bun 3Bé3nnoro HeOa. Co3Be3nus, sipKue 3BE3/IbI, IUNIAHETHI, UX BUIUMOE ABUKEHUE
8.2 Conneunas cucrtema. [lnanersl 3eMHON rpymmbl. [ImaHeTHI-TUraHTBl U HUX CIYTHUKH,
KapJIMKOBbIE Tu1aHeTbl. Mauble Tena CoHEYHON CUCTEMBI
8.3 Counnre, hotocdepa u atmocdepa. CoaHeyHast aKTUBHOCTD
8.4 Uctounuk sneprun ConHua u 3BE311
3BE31bI, MX OCHOBHBIE XapaKTEPUCTHKU: Macca, CBETUMOCTb, paJUyc, TeMIlepaTypa, HX
85 B3aUMOCBS3b. JlparpaMMa «CHEKTpaJIbHBIA KJIACC — CBETHMOCTBbY. 3BE31bl IJIABHOMU
MOCJIEAOBATENbHOCTH.  3aBUCHUMOCTh ~ «Macca — CBETUMOCTb» JJs  3BE3]  IVIaBHOM
TIOCJIEA0BATEIBHOCTH
86 #H#Par###BuyTpenHee ctpoeHue 3BE31. COBpeMEHHBIE MPEACTABICHHUS O MPOUCXOXKICHUH U
spostrory CoJHIIA U 3BE3.1. DTallbl JKU3HU 3BE3]
Mneunsiii [lyte — Hama [anmaktuka. CrupanbHas cTpykTypa [amakTuku, pacrnpenerncHue
8.7 3BE3]1, raza u nbutd. [lonoxxenue u nmxenue Connua B ['anaktuke. [lnockas u chepuueckas
noacucTemsl [ alakTukn
8.8 Tunsl ranaktuk. PaguoranakTuku v kBazapsl. YEpHbIE IBIPHI B s/Ipax rajlakKTUK
Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa00ma. Pazberanue ramaktuk. Bospact u
8.9 paauyc Bcenennoit, Teopust bonbioro B3peiBa. Moaens «ropsuei Beenennoi». PenukroBoe
U3ITy4YEHUE
8.10 MacmrabHast ctpyktypa Beenennoil. Meraranaktuka. Hepeménnble mpo6aemMbl acTpOHOMUU
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O IIPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

1. Acrponomusi: 10-11-e knaccsl: yueOnuk; 12-e uznanue, nepepadorannoe 10-11 ximacc/ Boponnos-BenssmunoB b.A., Ctpayr E.K. Akunoneproe

obmectBo «M3naTenpcTBO «IIpocBemnieHue»

®uswka, 10 kmacc/ Mskumes [.5., Byxosues b.b., Corckuii H.H.; mox penakumeit [lapdentreBoit H.A. AkninonepHoe oo6mectBo «M3nareascTBo
«IIpocBemenue»

®dwusuka, 11 xnace/ Msaxkumes I'.J1., ByxoBues b.b., Uapyrun B.M.; mox penakiuei [TapdenteeBoit H.A. AkunonepHoe o61miectBo «M3naTenbeTBo
«[IpocBemienue»

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. [Tapdentnrea H. A. CoopHuK 3a71a4 1o pusuke. bazossiit ypoBens. [l 10-11 kinaccoB o0iieodpasoBarenbHbIx yupexaenuii./M., [Ipocsemnienue,
2024

2. Eprotkun E. C., Eprotkuna C. I'. ®usuka. CamocTosiTensHbIC U KOHTPOJIbHEIE U padoThl. 10 k. ./M., [IpocBemenue, 2024

3. Eprotkun E. C., Eptotkuna C. I'. ®uzuka. CamocTosTeIbHBIC M KOHTPOIbHBIC U paboThl. 10 ki1. ./M., IIpocBemmenue, 2024
4. PeivkeBuy A.I1. CoopHuk 3amau no ¢usuke. ./M., [Ipocsemienue, 2024

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
1. ®T'UC "Mos Ulkoma"

2. DnekTpoHHbIe GOPMBI YUeOHBIX TOcoOMii u3aarenscTBa [IpocBemenue
4. lnarHoctuyeckue pabotsl MuHuCcTepcTBa MpocsemeHust PO

5. Bauk 3amaauii UICPO PAO
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE INTPOI'PAMMBbI
1. Iudposas naboparopus no Gu3MKe HEHTPa €CTECTBEHHOHAYYHO! HanpaBieHHOCTH «Touka pocTay.
Kommnektel 06opynosanus «I'MA-nabopatopusi».
AcTtpoHOMHUECKas JeMOHCcTpanmonHas mojaenb (Comaie-3emts-JIyHa)
bapomerp-anepous
biiox nuranus perynupyemsii
Beb6-kamepa Ha MOABHYKHOM IITATHBE
Benepxo Apxumena

I'enepaTop 3ByKOBOIA

© © N o g~ w DN

I'urpomertp (rcuxpomerp)

[EEN
o

. I'moGyc 3Be31HOTO HEba ¢ MOACBETKON

[EEN
[EEN

. I'nobyc 3emnu pusnueckuit

[EEN
N

. I'no6yc Jlynsl ¢ moacBeTkoi

[EEN
w

. I'mobyc Mapca ¢ nmoicBeTKo#

[EEN
SN

. JluHaMOMETp 1EMOHCTPALIMOHHBIN

[HEN
(S

. JlokymeHT-kamepa

[EEN
(op)

. Z[ocxa HpO6KOBaSI, HJIN 1OCKAa MArHUTHO-MAapKEPHaAs, NJIN MArHUTHO-MAapKEpHas MJICHKAa Ha CTCHY

[EEN
\‘

. Kanopumertp ¢ Habopom KanopuMeTpuyecKux Teil

[EEN
[o0]

. Komnac

[EEN
(o]

. KommexT noprperos it opopmieHus kabruHera

N
o

. Kommiekr MOCYIbI ILCMOHCTpaHHOHHOﬁ C MMPUHAIJICIKHOCTAMU

N
[y

. KommnekT npoBoaoB

N
N

. JJaGopaHTCKuit cTON
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23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

Marsut ayrooopa3HbIit

Marsut 1oJI0COBOM 1€MOHCTPALIMOHHBIN

MarHuTHbIE CTPEIKU Ha MOICTaBKaX

ManomeTp )KUAKOCTHOM JEMOHCTPALIMOHHBIN

Maruna snexktpodopHas

MasTHuk Makcgeiia

MUuKpOCKOII 1EMOHCTPALIMOHHBIN

Mopenu pakeT-HOCUTENEH

Mopenb BHYTPEHHEIr0 CTPOCHHS 3eMITU

Mognens HeOecHOH cdepsl

Mopeinb CTpOeHHS COTHEYHOM CUCTEMBI AIEKTPUYECKast
Habop akceccyapoB k Teneckomy

Habop neMoHCTpanimoHHbII BOTHOBBIX SIBJICHUN

HaGop neMoHCTpalioHHbBIN 10 TMHAMHUKE BPAIIaTeIbHOTO JIBHKCHHS
HaGop neMoHCTpaliOHHBIN 110 MATHUTHOMY TTOJTFO KOJIBIIEBBIX TOKOB
Habop neMoHCTpaIiMoHHBIHM 10 MEXaHUYECKUM KOJIEOaHUSIM
Habop neMoHCTpaIiMoHHBIN 10 MEXaHUYECKUM SIBJICHUSIM
HaGop m1st neMoHcTpaum aIeKTPUIECKUX Mo

Habop makeToB njaaHeT 3eMHON IpYTIIbI

Habop mo uzyueHnto MarHuTHOTO TOJIsE 3eMITU

Habop criekTpanbHBIX TPYOOK C UCTOUHUKOM MTUTAHUS
Hacoc BakyymHbI1i1 KOMOBCKOTO

TTamouka cTexiIaHHag
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46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
S7.
58.
59.
60.

[Tasouka 300HUTOBAS

[Tpubop Jlenna

IIpunTep

Poiuar neMmoHCTpalMOHHbBIN

Cocynpbl coob1aronmecs

CrakaH OTJIMBHOH 1IEMOHCTPALlMOHHBII
CyintaH 351eKTpOCTaTUYECKU I
Tepmomerp 1abopaTopHbIi

TpyOka HptoToHa

YcranoBka Juist u3ydenus porospdexra
Ounbtp 1 HabmoaeHus ConHia
[ITap IMTackans

[IITaTuB 1EMOHCTPALMOHHBIN
[IITaTuBBI U30JIHPYIOLIHE

DNeKTpOMarHuT paz0oopHbIN
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