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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 6a30BOTO YpOBHS Ha YPOBHE CPEIHET0 00IIero oopa3oBaHus pa3padboTaHa Ha
OCHOBE TOJIOKEHHH M TpeOOBaHWU K pe3ylbTaTaM OCBOCHHUS OCHOBHOHW 00pa30BaTENIbHOW HPOTPAMMBL,
npeacraBieHHbix B ®I'OC COO, a Takxke ¢ yu€toMm ¢eaepanbHOl paboyell mporpaMMbl BOCIUTAHUS H
KOHIEMIUH penofaBanus yuedHoro npeamera «dusuka» B o0pa3zoBaTeNbHbIX opranuzanuax Poccuiickoii
denepanyn, pearn3yonrX OCHOBHbIE 00pa30BaTEIbHBIE TPOTPAMMBI.

Coneprxanue mporpammbl 1o (PU3KKe HANPaBICHO HAa (pOpMUPOBAaHUE €CTECTBEHHO-HAYYHOU KaPTHHBI
Mupa obyqaromuxcsi 10—11 xnaccoB npu o0ydeHuu ux ¢Gpu3uke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
NesATeIbHOCTHOTO moaxona. Ilporpamma mo ¢usuke coorBerctByer TpedoBanusiMm PI'OC COO «k
IUTAHUPYEMBIM JIMYHOCTHBIM, ITPEIMETHBIM U METAIIPEMETHBIM PE3yJIbTaTaM 00yUeHHsI, @ TAKKE YUUTHIBACT
HEOOXOMMOCTh peau3alliil MEXIPEIMETHBIX CBA3ed (U3UKH C EeCTECTBEHHO-HAYYHBIMHU YYEOHBIMHU
npenMeramMu. B Hell ompenensioTcsi OCHOBHBIE LI€TM U3Yy4eHHUS (PU3UKM Ha YPOBHE CpeHEro ooOIero
o0Opa3oBaHMs, IUIAHUPYEMBIE pe3yJlbTaTbl OCBOEHHUS Kypca (GU3MKH: JIMYHOCTHBIE, METaIllpelIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM ypOBHE).

[Iporpamma no (pu3MKe BKIIIOYACT:

® IIaHUpPYyEMbIE pPe3yIbTaThl OCBOCHHS Kypca (pu3uKu Ha 6a30BOM ypOBHE, B TOM YHCIIE MPEAMETHBIE

pe3yJIbTaThl 110 rojiaM 00y4eHus;

e cozaepxkaHue yueOHoro npeamera «Dusnkay 1o rojgaM o0ydeHusl.

®du3uKa Kak Hayka o Haubosee oOLIMX 3aKOHAX MPUPObI, BHICTYIIAs B KAUYECTBE YUEOHOI 0 IIpeMeETa B
IIKOJIe, BHOCHUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHM 00 okpyxaromieM mupe. [lIkonbHbli Kype pusuku
— CHCTEMOOOPAa3yIOIINiA ISl €CTECTBEHHO-HAYYHBIX Y4eOHBIX MPEIMETOB, MOCKOJIBKY (DU3MUECKHUE 3aKOHBI
Je)KaT B OCHOBE TPOIIECCOB W SIBJICHUH, M3Y4YaeMBbIX XUMHEW, Ouonorued, Qusmueckoil reorpadueid u
acTpoHOMHEH. Vcronp30BaHME M aKTHBHOE NMPHMEHEHHE (DU3MYECKMX 3HAHWN ONpENesieT XapakTep H
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHUH B cepe IHEPreTUKH, TPAHCIOPTA, OCBOCHHS KOCMOCA, MOIYYECHUS
HOBBIX MaTE€pHAJIOB C 3aJaHHBIMU CBOWCTBaMHU U Apyrux. M3yueHue (QU3MKU BHOCHUT OCHOBHOW BKJIAJ B
(hopMHpOBaHNE €CTECTBEHHO-HAYYHOW KAPTHHBI MUPa 00y4aroImuXxcs, B GOPMHUPOBAHNE YMEHHUH TPUMEHS T
HAYYHBIH METO/T TIO3HAHUS IIPH BHITIOJTHEHUN UMHU YYEOHBIX UCCIICIOBAHMIA.

B ocHoBy kypca (u3ukM Ui ypOBHS cpelHero o01ero oOpa3oBaHuUs MOJO0XKEH PsJl UaAeH, KOTopble
MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €0 TOCTPOCHUS.

Hoesa yenocmnocmu. B COOTBETCTBUM € HEM KypC SIBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COJIEPIKUT
MaTepuai U3 BceX pa3fesioB GU3KKH, BKIIIOUYAET KaK BOIPOCH] KJIACCUYECKON, TaK M COBPEMEHHON (DH3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBHUY C Hel MaTepuan Kypca GU3NKH 00beAMHEH BOKPYT (PU3MUECKHUX
Teopuid. Benymmm B kypce sBisercs GOpMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepuH,
BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. E€ peanu3zanus mpeanoiaraeT UCIoiIb30BaHUE T'YMaHUTApPHOTO MOTEHLIMAIA
¢u3nueckoil HayKu, OCMBICIIEHHE CBSI3M pa3BUTUS (U3UKKM C pa3BUTHEM OOIIECTBa, a TaKke C
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMHU IpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢pusuku npeamnosiaraeT 3HaKOMCTBO C IIMPOKUM KPyroM
TEXHUYECKUX M TEXHOJOTHUECKUX MPHUIIOKEHUN N3yUYSHHBIX TEOPUN U 3aKOHOB.

Hoes skonozuzayuu peanusyercs MOCPEACTBOM BBEICHUS 3JEMEHTOB COJAEp)KaHUS, MOCBALIEHHBIX
HKOJIOTUYECKUM TpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBbI C PAa3BUTHUEM TEXHUKHM U TEXHOJIOTHH, a
TaKkxe 00CYKIEHHS MPOOIEM pallMOHATILHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTUYECKOM 0€30IacCHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpelHero o0miero oOpa3oBaHUS SBISIOTCA
¢uznueckne Teopuu (GopMHpPOBAHUE MPEICTABICHUN O CTPYKTYpe MOCTPOCHUS (PU3MUECKON TEOPHH, POJIU
(GyHIaMEHTaNbHBIX 3aKOHOB M TMPHUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSAX O MPHUPOJAE, TpaHHIlaX
MPUMEHUMOCTH TEOPUMA, JJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U TPOLIECCOB).

CucreMHO-eSTeIbHOCTHBIN MOAX0/ B Kypce (DM3UKH peaTu3yeTcs MPEKIe BCEro 3a CYET OpraHu3aliuu
IKCIIEPUMEHTAILHOW JeATenbHOCTH oOywarommxcs. Jlns 6a30Boro ypoBHS Kypca GU3HKH — 3TO



UCIOJIb30BAaHNE CHCTEMbl (DPOHTAJIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1AOOpAaTOpHBIX pPadoT,
KOTOpBIe B TIporpamMme mo (u3uke OOBEIWHEHBI B OOIIMI CIHCOK YYCHHYECKHUX MPAKTUYECKUX pPadoT.
Brienenne B yka3aHHOM IepeyHe J1abOpaTOpHBIX paboT, MPOBOAMMBIX JUISI KOHTPOJII W OLIEHKH,
OCYIIECTBIISICTCS YYaCTHUKAMH 00pa30BaTEIbHOIO MpoIecca MCXOAS U3 OCOOCHHOCTEW IIAHUPOBAHHS H
ocHauleHusi kaOunera ¢usuku. I[lpm sToM oOecneunBaercs oOBIaZeHHE OOYYAIOMIMMHUCS YMEHUSIMHU
MPOBOANTh KOCBEHHBIE H3MEPEHMsI, UCCIEIOBAHUS 3aBHUCUMOCTEH (PU3NYECKMX BEITUYMH MU TOCTAHOBKY
OTIBITOB 110 TIPOBEPKE MPEATOKEHHBIX THIIOTE3.

Bonbioe BHUMaHUE YIENSAETCS PEIICHUIO PAcCUYETHBIX M KAayeCTBEHHBIX 3aaad. [lpm stom s
pacuéTHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCA 33J]a4M C SIBHO 3aJJaHHOW (PU3UYECKON MOJEIBIO, MO3BOJISIOLINE
MPUMEHSITh U3YUYCHHbIE 3aKOHBI K 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3fielia Kypca, TaK U HHTETpUPYsI 3HAHUS
U3 pa3HbIX pa3aenoB. [ KaueCTBEeHHBIX 3aa4 IPHUOPUTETOM SIBIISIFOTCS 3a/1aHUS HA 00bSICHEHHE MPOTEKAHMS
(bu3nvecKux SBICHUN M MPOIECCOB B OKPY’KAIOIIEH JKU3HHU, TpeOyromie Bbioopa (Hhru3nuecKor MOACTH IJis
CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusimu @I'OC COO k MaTepruaabHO-TEXHHYECKOMY 00ECIICUCHUIO YI4EOHOTO
mporiecca 6a30BbIi ypOBEHBb Kypca (U3UKH Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUS JIOJDKEH U3yJaThCs B
YCIIOBHSIX TPEIMETHOTO KaOuHeTa (DM3MKH WM B YCIOBHSX HHTETPHPOBAHHOTO KaOWHETa MpPEIMETOB
€CTeCTBEHHO-HAYYHOrO I1WKIa. B kaOuHere (u3MKKM AOMKHO OBITH HEOOXOAMMOE JiabopaTopHOe
o0opyI0BaHue Ui BBIMOJIHEHUS YKa3aHHBIX B MIPOrpaMMe Mo (HU3HKE yUEHUYECKUX MPAKTUYECKUX paboT U
JIEMOHCTPAIIMOHHOE 000pPY/I0BaHHE.

JleMoHCTpalmoHHOE 000pyI0BaHHE (HOPMUPYETCS B COOTBETCTBMU C MPHHIUIIOM MHHHUMAIIbHOW
JOCTaTOYHOCTH U OO0ECIeYnBaeT IMOCTAHOBKY IIEPEUUCIICHHBIX B TporpamMme Mo (GuU3MKE KIHOYEBBIX
JIEMOHCTpPALIMIA 111 UCCIIEIOBAHMS U3YYaeMbIX SIBJICHUN U MPOILIECCOB, IMIUPUUYECKUX U (yHIaMEHTAIbHBIX
3aKOHOB, X TEXHUYECKUX MTPUMEHEHHH.

JIaGopatopHoe 00OpyAOBaHHE ISl YYCHHMYECKHX MpPAaKTHYeCKHX pabdor QopMmupyercs B BuUjae
TEMaTHYEeCKNX KOMIUJIEKTOB M OOECleunBaeTcsi B pacuére OJIHOTO KOMIUIEKTa Ha JBYX OOYyYaroIIuXcs.
TemaTnueckue KOMIUIEKTHI J1aOOpaTOpHOro OOOPYJOBAaHUS JIOJKHBI OBITH MOCTPOEHBI HAa KOMIUIEKCHOM
MCTIOJIb30BAHNHU aHAJIOTOBBIX M IH(POBBIX MPHOOPOB, a TAK)KE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B
BU/JIE IUPPOBBIX 1a00paTOPUH.

OCHOBHBIMU LETSAMH U3Y4€HUS PU3UKU B 0011IEM 00pa30BaHUU SIBIISIOTCA:

e (opMHUpOBaHME HHTEpPECA M CTPEMIICHHS 00YyJaIOLINXCS K HAYUHOMY U3yUSHHIO IIPUPO/IbI, pa3BUTHE

UX UHTEJUIEKTYyalIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE NPEACTABICHUII O HayYHOM METOJ]I€ MO3HAaHHUS U (OPMHPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOIICHMSI K OKPYKAIOLIUM SIBJICHUSIM;

e (opMHUpPOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa M3yUeHHsI OCHOB CTPOCHUSI MaTepUH U
(GbyHIaMEHTaIbHBIX 3aKOHOB (DU3HKH;

e (opmMupoBaHHE YMEHHUI OOBSICHSATD SBICHUS C UCTIOIB30BaHUEM (DM3MUYECKUX 3HAHUWA M HAYYHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHHE TPEACTABICHUH O poNr (PHU3UKH Ui Pa3BUTHs APYTUX €CTECTBEHHBIX HAayK,
TEXHUKU U TEXHOJIOTHUI.

JIoCTIKEHHE ATHX IeNiell 00ecreunBaeTcs pelieHueM CIeAYIOINX 3a/1a4 B IPoIiecce H3yUeHUs Kypca

(bU3KUKN HAa ypOBHE CPEHEro 0011Iero 00pa3oBaHus:

e 1puoOOpeTeHHe CHUCTEMbl 3HAHMM 00 OOHMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOYAsi MEXaHUKY, MOJIEKYJIAPHYIO (PU3HKY, SJIEKTPOUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI
acTpo(hU3HKH;

e (opMHUpOBaHHE YMEHHI IPUMEHSTH TEOPETHUECKUE 3HAHUS U OOBSICHEHUST PU3UUECKUX SIBICHUI
B IIPUPOJIE U ISl IPUHATHUS MPAKTUUECKUX PEIICHUN B IOBCEAHEBHOM KHU3HH;



® OCBOCHHE CIIOCOOOB pEIICHUs Pa3IMYHBbIX 33Jla4 C SBHO 3aJaHHOW (hU3MUecKoil MOJenblo, 3a/1a4,
MO/Ipa3yMeBalOIINX CaMOCTOSITENIbHOE co37aHue (U3MUECKON MOJeNu, aJeKBaTHON YCJIOBHUSIM
3a/1a4u;
e [moHUMaHWEC (U3MYECKUX OCHOB U TIPUHIUIIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB W
TEXHOJIOTUYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOILYIO CPELy;
® OBJAJCHHWE METOJAMU CAMOCTOSITEIIBHOTO IUIAHWPOBAHUS W TPOBEACHHUS  (U3HUECKUX
SKCIIEPUMEHTOB, aHalM3a W HUHTepHpeTanuud UHGOpMalUU, ONpeIeNieHUuss TOCTOBEPHOCTH
MOJIyYEHHOTO Pe3yJIbTaTa;
® CO3/IaHME YCIOBHM i1 Pa3BUTHUS YMEHUH NPOEKTHO-HUCCIIECIOBATENBCKOW, TBOPYECKOMU
JeSTEIILHOCTH.
Ha u3ydenue ¢usuku (6a30BbIi YPOBEHB) Ha YpOBHE CpeiHero obmero oopasoBanus oTBoauTcs 136
yacoB: B 10 kiacce — 68 yacoB (2 daca B Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEZIEIO).
[IpennaraemMsiii B mporpamMmMe o (pu3nke nepedeHb Ja00PATOPHBIX U MPAKTHUECKUX PAOOT SBISETCS
PEKOMEH/IOBAaHHBIM, YYUTENh JI€JaeT BBHIOOP MPOBEACHUS TaOOPATOPHBIX PabOT M OMBITOB C Yy4ETOM
WHIUBUAYATbHBIX OCOOEHHOCTEH 00yUarOIuXCs.

COJEP)KAHUE OBYYEHUA
10 KJIACC

Pa3zpnen 1. Pusuka 1 MeTOAbI HAYYHOI0 NO3HAHUSA

®dusnka — Hayka o npupoze. Hayunbsie MeTo bl MO3HAHUS OKpY Karomiero mupa. Pons skcriepuMenTa u
TEOpUHU B IIPOLIECCE [TO3HAHUS IPUPOJIbI. DKCIEPUMEHT B (PU3HKE.

MonenupoBanue (GU3NYECKUX SBICHUN W mporieccoB. Hayunble rumote3bl. Ou3nuecKkue 3aKOHBI H
Teopuu. ['paHuIIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [[pHHIIMIT COOTBETCTBUSI.

Ponb u Mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOW HAay4YHON KapTUHBI MHpPA, B MPAKTUYECKOM
NEeITEILHOCTH JTIOAEH.

Jlemoncmpayuu

AHanorosblie ¥ U(GPOBBIE U3MEPUTEIBHBIC TPHUOOPHI, KOMITBIOTEPHBIC JTATYUKHU.

Pasnea 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe JBUkeHHE. OTHOCUTEIBHOCTh MEXaHWYecKoro JBukeHHs. Cucrema oOTcuéTa.
Tpaexropus.

Ilepemerienne, ckopocTh (CpenHssi CKOPOCTh, MTHOBEHHAs! CKOPOCTb) U YCKOpEHHE MaTepHallbHON
TOYKH, UX MPOEKIUU Ha OCH CUCTEMBI KoopauHaT. CliojkeHue epeMeIeHn U CII0KEeHHEe CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpEHHOE MPAMOJIMHEWHOE JABMKEHHE. ['papuKu 3aBUCUMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHUS MaTEPUATIbHON TOUKHA OT BPEMEHH.

CBobosHOe nasieHue. Y CKopeHre CBOOOTHOTO TaIeHHS.

KpuBonnHeliHOe nBuxkeHue. J[BH)KEHHE MAaTepHATBHOM TOYKHM MO OKPYKHOCTH C TOCTOSHHOM IO
MOJYJII0O CKOPOCTHIO. VYTJIOBasi CKOPOCThb, JIMHEHHass CKOpocTh. llepwom w wacTtora oOparmieHwus.
LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHnyeckue ycTpoiicTBa U MPAKTUUYECKOE IPUMEHEHUE: CIIUJOMETD, IBUKEHUE CHAPSAIOB, LIETIHBIE U
PEMEHHBIE TIEpEaaAYH.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETA, MIUTFOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBUIKEHUS.

[IpeoOpa3oBanue NBUKEHUN C HCIIOIB30BAHNEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B Pa3pEeKEHHOM IIPOCTPAHCTBE.



Habmtonenue nBuxeHus Tena, OpOIEHHOr0 MO/ YIII0M K TOPU30HTY M FTOPU30HTAIIBHO.

W3mepeHune yckopeHHsi CBOOOIHOTO NMaJeHuUs.

HanpaBiieHue ckopocTH IpH IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

N3y4yeHne HepaBHOMEPHOTO JBUKECHMS C LEJIbIO ONPENEICHUS] MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY IyTSIMH, IPOMICHHBIMU TEJIOM 3a IIOCIENOBATEIbHBIC PAaBHBIC
IIPOMEXYTKH BPEMEHU IPU PABHOYCKOPEHHOM JIBUKEHHUM C HAYaJIbHOW CKOPOCTBIO, PABHON HYIJIIO.

N3yueHne NBUKEHUS IAPUKA B BI3KOU KUIKOCTH.

W3ydenune qBMKeHUs Tea, OpOLIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipunnun otHocuTenbHOCTH ['anunes. Ilepssiii 3akoH HeroToHa. MHEepruanbHbple CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cyneprnozunuu cuii. Bropoii 3akon HeroToHa A1 MatepuanbHON TOUKH.
Tpernii 3akoH HprOTOHA [U1s1 MaTepUaIbHbBIX TOYEK.

3akoH BceMHUpHOTo TAroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Bunel Tpenus (mokosi, ckosbxeHus, kauenust). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs
CKOJIbKEHUS U cuia TpeHus nokos. Koapdunuent tpenus. Cuna cOnpoTHBICHUS NPU JBM)KEHUU Tella B
KUJIKOCTHU WIH rase.

[TocTynarenbHOE U BpallaTeIbHOE JBIKEHUE a0COITIOTHO TBEPIOTO TEa.

MoMEHT cuiibl OTHOCUTEIBHO OCH BpatleHus. [1neuo cuibl. YciioBusi paBHOBECHS TBEPIOTO Tea.

TexHudyeckue yCTpoilcTBa M MPAaKTHUUECKOE NMPUMEHEHHE: NOAUIMITHUKY, JBUKCHUE HCKYCCTBEHHBIX
CILyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEpUUH.

CpaBHeHuE Macc B3aMMOJEHCTBYOIIUX TEII.

Bropoii 3akoH HeroTOHA.

N3mepenue cu.

CrnoxeHnue cui.

3aBHCUMOCTb CHJIBI YIIPYTOCTH OT Je(OopMaLnu.

Hesecomocts. Bec Tena npu ycKOpEHHOM NOABEME U MAJICHUH.

CpaBHeHHUE CUJT TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.

VYcnoBus paBHOBecus TBEPAOTo Tena. Buasl paBHOBecusI.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydenune nBuxeHust Opycka Mo HaKJIOHHOM MI0CKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B IPYKMHE U PE3SUHOBOM 00paslie, OT UX
nedopmariiu.

HccnenoBanue ycinoBuil paBHOBECHUS TBEPIOTO TeJA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3aKonbl COXpaHeHUsA 6 MEXAHUKE

Nmnynbe MatepranbHOM TOUKH (Tesa), CUCTEMbl MaTepUaIbHbIX ToueK. VIMITyJIbC CHUITBI U U3MEHEHHE
UMITyJIbCa Tella. 3aKOH COXpaHEHUsl UMITyJibca. PeakTUBHOE JBUKEHHE.

Pa6ota cuibl. MOITHOCTH CHJIBI.

Kunernueckas sHeprust MatepuanbHoi Touku. Teopema 00 M3MEHEHUH KHHETUYECKON SHEPTUH.

[lorenunanpHas osHeprus. [loTeHnmanpHas dHeprus yHOpyro AeQOPMHUPOBAHHOW MPYKHUHBIL.
[ToTeHunanpHas 3HEeprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanpHble U HEMOTEHIMAIBHBIE CUIbL. CBs3b pabOThl HEMOTEHIMANBHBIX CHJI ¢ U3MEHEHUEM
MEXaHMUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKON SHEPTUH.

VYrupyrue u Heynpyrue CTOIKHOBEHHUSI.

TexHudyeckue ycTpolCTBa M IPAKTUYECKOE NPUMEHEHHUE: BOAOMET, KOMEP, NPYKUHHBIA IHUCTOJET,
IBUKCHHUE PaKeT.



Jlemoncmpayuu

3aKOH COXpaHECHMsI UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

[lepexoa moTeHIIMATILHON YHEPTUU B KHHETUYECKYIO 1 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenune abCoNMOTHO HEYNIPYTOro yapa ¢ MOMOILBIO ABYX OJAMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBs3M pabOThl CHIIBI C W3MEHEHHEM MEXAaHHMYECKOW HSHEpruM Tella Ha MpHUMepe
pacTsKEHUs PE3UHOBOTO KIyTa.

Paznen 3. MogiekyasipHasi pu3uKa 4 TEePMOAMHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU Meopun

OCHOBHBIE TIOJIOKEHHUS MOJICKYJIAPHO-KMHETUYECKOH TEOpHUM M HX OIBITHOE OOOCHOBaHHE.
bpoynoBckoe nBmxenue. Iuddysus. Xapakrep ABMKEHHs U B3aUMOJICHCTBUS 4acTull BeuiecTBa. Moaenu
CTPOEHUS I'a30B, XKHUAKOCTEH U TBEPIBIX TNl U OOBACHEHHE CBOMCTB BELIECTBA HA OCHOBE 3THUX MOJEIECH.
Macca u pazmepsl Mosaekyi. Konuuecto Bemectsa. [loctosnnas ABorapo.

Tennosoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mognenps uneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM HICAIIBHOTO
raza. AGCoIOTHas TeMIlepaTypa Kak Mepa cpefHel KMHETHMYECKOW SHEPTruu TEIJIOBOrO JIBUKEHUS YaCTHIL
raza. lllxkana Temneparyp KenbBuna. ["a3zoBble 3akoHbl. YpaBHeHue MenneneeBa—Kianeiipona. 3akoH
JansToHa. M30mporeccsl B HIEATBHOM Ta3e C IOCTOSHHBIM KOJHMYECTBOM BemiecTBa. [ paduueckoe
IIPEJCTaBICHUE U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OmnbITHl, JOKa3bIBAIOIIME AMCKPETHOE CTPOCHHE BEIMIECTBA, (oTorpaduu MOJIEKYJ OpraHHMYECKHX
COETUHEHUH.

OmnbIThl 10 AU Y3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKEHHS.

Mogens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHS.

Monens, HIUTFOCTpUpYIOLIas IPUPOLY JaBJICHUS ra3a Ha CTEHKH COCyJa.

OnbIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UI€aJIbHOTO ra3a, U30MpOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

Omnpenenenne Macchl BO3lyXa B KJIaCCHOH KOMHATe Ha OCHOBE M3MEpEHH 00bEMa KOMHATBI, 1aBJICHUS
U TEMIIEpATyphl BO3yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]y TapaMeTpaMU COCTOSTHUS pa3peKeHHOIo Tra3a.

Tema 2. Ocnosvt mepmoouHamurku

Tepmoaunamuyeckas cucrtema. BHyTpeHHsst SHEprust TEPMOJUHAMUYECKON CHUCTEMBI M CIOCOOBI €€
n3MeHeHus. KomnuecTBo TernoTsl U paboTa. BHYTpeHHss SHEprHsi 0JHOATOMHOTO MI€AJIbHOTO Ta3a. Buel
TeIUIonepeiay: TEeIUIONPOBOJAHOCTh, KOHBEKLHUS, W3JIydeHHE. YelbHas TelIo€MKOCTh BEIIECTBA.
KonnuecTBo TemI0Thl pH Tejionepeaaye.

ITonarue 06 amuabatHOM mpouecce. [lepBblil 3akoH TepMonuHamMukH. [IpuMeHeHne epBoro 3aKoHa
TEPMOJIMHAMUKH K H3omporieccam. I'padudeckas HHTEeprpeTanus paboThl raza.

BTtopoii 3akon TepmonnHamMuky. HeoOpaTuMOCTh TIPOIIeCCOB B MPUPO/IE.

TennoBsie MamuHbl. [IpuHIMIBL JEHCTBUS TEIUIOBBIX MalIuH. [IpeobpazoBaHus SHEPTUU B TEILJIOBBIX
mamnHax. Koag¢unuent mnonesnoro neifictBus temaoBoil Mammuubl. [ukn KapHo m ero koadduuueHt
MOJIE3HOTO ACUCTBUS. DKOJIOrMYECKHE MPOOIEMBbI TEIJI0IHEPTeTHKY.

TexHuyeckue ycTpoicTBa U MPAKTUUECKOE PUMEHEHHUE: JBUTAaTEh BHYTPEHHETO CrOpaHUsl, OBITOBOM
XOJIOJWUIBHUK, KOHTUIIMOHED.

Jlemoncmpayuu



W3meHeHne BHYTpEHHEHM SHEpruu Teia MPHU COBEPHICHHH PAaOOTHI: BBUIET MPOOKU M3 OYTHUIKU IMOA
JIEHCTBUEM CXKATOTO BO3/lyXa, HarpeBaHue 3Gupa B JJATYHHOH TPyOKe IMyTEM TpeHHS (BHUACOIEMOHCTPALIHS).

V3MeHeHne BHYTpEHHEH SHEpTUH (TeMIIepaTyphl) Tejla MpH Terionepeaaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3/yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CrOpaHusl, PeaKTUBHOIO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepenue yaenbHOu TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmosanun eeujecmea. Dazoevie nepexoowvt

[TapooOpazoBanue u koHaeHcanus. Vcnapenue u kunenue. AOCONIOTHAS U OTHOCUTENbHAS BIKHOCTD
Bo3ayxa. HacelmenHnslil map. Y aenbHas Terniaora napooodpa3oBanus. 3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT
JaBIICHHSL.

Teépmoe Teno. Kpucrammuyeckue u amopdHbie Tela. AHU30TPOIUS CBOWCTB KPUCTAIUIOB. JKuakue
kpuctaibl. CoBpeMeHHble MaTepuanbl. [lmaBieHue W KpucTaud3anus. YAeiabHas TEIJIoTa IUIABJICHHS.
CyOnumarusi.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuuecKkue yCTpoiCcTBa W MPAKTHYECKOE MPUMEHEHHE: TUTPOMETP W IMCUXPOMETP, KaJTOpUMET,
TEXHOJIOTUH MOTYYCHHs] COBPEMEHHBIX MAaTEPHUAIOB, B TOM YHCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCHIIEHHBIX MTAPOB.

Kurienne nmpu moHWKEHHOM JaBJICHHUH.

CriocoObl U3MepeHus BIaKHOCTH.

HaGmronenue HarpeBaHus ¥ MJIaBICHUS KPUCTAILTHYECKOTO BEUIECTBA.

JleMOHCTpanus KPUCTAJIOB.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenune oTHOCUTEIHHON BIQKHOCTH BO3TyXa.

Pazjen 4. DaekTpoauHaMunka

Tema 1. Inekmpocmamuxa

OnexTpuzauus Ten. ONEKTpudeckuil 3apsa. JlBa Buaa snexkTpuueckux 3apsnoB. lIpoBonHukw,
JUDJIEKTPUKU U TOITYIIPOBOAHUKH. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOr0 3apsija.

B3aumoneiictBue 3apsaoB. 3akon Kynona. TodeuHbIN SIEKTPUUECKUN 3apsi. DIECKTPUUECKOE TOJIE.
HamnpsoxkéHHoCTh  dnexkTpudeckoro mnons. IlpuHuounm cynepnosuuuy  3JeKTPUYECKHUX Iosie. JInmHum
HANPsKEHHOCTH AJIEKTPUYECKOTO TTOJIS.

Pabora cun snexktpocratnueckoro monsd. Ilotenuwman. Pasnocts mnoreHumanoB. [IpoBonHuku u
TUBJIEKTPUKHU B DJIEKTPOCTATUUECKOM ToJie. J{uanekTpruyeckas IpoOHUIaeMOCTb.

OnekTpoéMkocTh. Konaencarop. DneKTpo€MKOCTh IIIOCKOIO KOHJEHCATOpa. DHEPrusl 3apsKeHHOTO
KOHJIEHCATOopa.

TexHudyeckue  ycTpolcTBa M NPAKTUYECKOE  MPUMEHEHME:  DJIEKTPOCKON,  DIEKTPOMETD,
ANIEKTPOCTATUYECKAsl 3allUTa, 3a3eMJIEHHE 3JIEKTPONpUOOpOB, KOHJIEHCATOP, KOMMPOBAJIbHBIN ammapar,
CTPYHHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U NIPUHIUIT ACUCTBUS JIEKTPOMETPA.

B3anmonencTBre HasIeKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE MOJIE 3apsHKEHHBIX TEl.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTHYecKas 3aluTa.

JIMDIIEKTPUKHU B DJIEKTPOCTATUUECKOM ITOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOUIANN IUIACTUH, PACCTOSHUSA MEXIY
HUMHU U TUIIEKTPUYECKON TPOHUIIAEMOCTH.



OHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Yuenuueckuii sxkcnepumenm, nabopamoptule pabomol

N3Mepenue 351eKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit Inekmpuyeckuit mox. Toxu 6 paznuunvix cpeoax

DNEeKTpUYECKUI TOK. Y CIOBHUS CYIIECTBOBAHMS 3JIEKTpUUECKOro Toka. Mcrounuku toka. Cuiia Toka.
[TocTossHHBIHI TOK.

Hanpspokenune. 3akon Oma i1 ygacTka LETH.

DNEeKTpUYECKOe CONPOTUBIICHHE. YJIeJbHOE CONpOTUBIEHUE BemecTBa. llocimenoBarenbHoe,
MapajuieJIbHOE, CMEIIAHHOE COEIMHEHUE MPOBOJHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jlkoyns—JIeHna. MOIHOCTb AIEKTPUIECKOTO TOKa.

DNEKTPOABUKYILAs CUJla U BHYTPEHHEE CONPOTUBICHUE MCTOYHUKA TOKa. 3akoH Oma s MOJIHOU
(3aMKHYTOM) AnekTpuueckoit nenu. KopoTkoe 3aMbIkaHue.

DONEeKTpOHHAss MPOBOAUMOCTb TBEPABIX METAJIOB. 3aBUCHMOCTb COINPOTUBICHUS METALIOB OT
Temrneparypbl. CBEpXIIPOBOJIUMOCTb.

DneKTpuYecKuii TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[MonynpoBoanuku. CoOCTBEHHAass U MPUMECHAs MPOBOAUMOCTH IMOIYNPOBOJAHUKOB. CBoOiCcTBa p—N-
nepexoja. [lomynpoBoJHUKOBBIE TPHUOOPHI.

DIEeKTpUYECKU TOK B PacTBOPAaX M paCIIaBax AJIEKTPOJIUTOB. DIJIEKTPOJIMTHYECKAs JUCCOLIMALMS.
DIeKTPOIH3.

DnexTpuueckuid Tok B razax. CaMoCTOSITENbHBIN U HECaMOCTOSITENbHBIN pa3psaa. Monnus. [1na3ma.

TexHuueckue ycTpoucTBa U NPAKTUYECKOE IPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, UCTOUHUKHU
TOKa, JIEKTPOHArpeBaTeIbHbIe MPUOOPHI, IEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS,
BAKyYMHBIN O/, TEPMHUCTOPHI U POTOPE3UCTOPHI, TOJTYITPOBOIHUKOBBIN N0/, TaIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAPSHKEHUS.

3aBUCHMOCTb CONPOTUBIEHUS UMUIUHIAPUYECKUX MPOBOJHUKOB OT JUJIMHBI, IUIOHIAJAH IMONEPEYHOIO
CEYCHHS U MaTepHaa.

CwmerianHOe COeTMHEHUE TTPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3neKTpoABMKYIIEl cuiibl. KopoTkoe 3aMblkaHUE TrajJbBAHMYECKOTO 3JIEMEHTa U
OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTbH COMPOTUBIICHUS METAJIJIOB OT TEMIIEPATypPHI.

[TpoBOAUMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO31yXa.

OHOCTOPOHHSISI TPOBOJAUMOCTD AUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3yuenne cMemanHOTO COETMHEHUS PE3UCTOPOB.

N3mepenne 3meKTpoABMKYILEH CUITbl HICTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHUS.

Habmonenue anekrponusa.

MexnpeamMeTHblie CBSI3H

Nzyuenune xypca ¢puzuku 6a30Bor0 ypoBHs B 10 Kitacce OCYIIECTBISETCS ¢ yUETOM COEPKAaTEIbHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpaduu v TEXHOJIOTHH.

Mesicnpeomemnvle nousamusi, CBS3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOTO TO3HAHHS: SBJICHHE,
Hay4yHbId (akT, rTHmoTe3a, (Qu3nMUeckas BEJIMYMHA, 3aKOH, TEOpHUs, HAONIOACHUE, OSKCIEPUMEHT,
MOJICIIUPOBAHNE, MOJIEb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBbl ypaBHEHHH, NTUHEHHas ¢QyHKIuUs, mapabona, rumepbona, HX
rpadUKy U CBOMCTBA, TPUTOHOMETpUUYECKHE (DYHKIIMU: CHHYC, KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUIECKOE TOKIECTBO, BEKTOPHI M UX MPOEKIIMHA HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

buonocus: MexaHnuueckoe IBHKEHUE B JKMBOM mpupone, nuddysus, ocMoc, TEI000MEH KHUBBIX
OpPraHu3MOB (BU[bI TEIUIONEPEAUH, TETUIOBOE PABHOBECHE), DJIEKTPHUUECKHE SBJICHUS B KUBOU MIPUPOJIE.



Xumus: TUCKPETHOE CTPOEHUE BEIECTBA, CTPOEHHWE aTOMOB M MOJIEKYJI, MOJIb BEIECTBA, MOJSPHAs
Macca, TEIJIOBbIE CBOMCTBAa TBEPABIX TeEJ, XUIAKOCTEH W Ta3oB, JJEKTPUUYECKHE CBOMCTBA METAJUIOB,
ANEKTPOJINTUYECKAS IUCCOLMALINSI, FaJIbBAHUKA.

T'eoepaghus: BIaXXHOCTH BO31lyXa, BETPbI, OapoOMeTp, TEPMOMETP.

Texuonoeus: npeodOpa3oBaHuEe JBUKEHHHM C UCHOJIb30BAHUEM MEXAHHM3MOB, YUET TPEHUS B TEXHUKE,
MOJLIUITHUKY, HCIIOJIb30BAHHUE 3aKOHA COXpPaHEHUs HMIIyJbca B TEXHHKE (pakeTa, BOAOMET WU JPyrHe),
JBUraTellb BHYTPEHHETO CrOpaHus, MapoBasi TypOruHa, OBITOBOM XOJIOMMIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
[IOJIy4EHUsI COBPEMEHHBIX MAaTepuajoB, B TOM 4YHCIE HAHOMATEpUAlIOB, M HAHOTEXHOJOIHH,
ANEKTPOCTaTUYECKAsl  3allluTa, 3a3eMJICHHE  DJIEKTPONPHOOPOB, KCEPOKC, CTPYHHBIA  MPHUHTED,
AJIEKTpOHArpeBaTesibHbIe IPUOOPDI, STEKTPOOCBETUTEIbHBIE TPUOOPHI, raIbBAaHHUKA.

11 KJIACC

Paznen 4. DiekTpoanHamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHbiE MarHuThl. B3auMoAeHCTBUME TMOCTOSAHHBIX MarHuToB. MarmutHoe mone. Bekrop
MarHuTHOM MHAYKUUHU. [ [puHIMT Cynepno3uiui MarHuTHEIX NoJiel. JInHun MarauTHOM nHaykunu. Kaptuna
JIMHUWA MarHUTHON MHAYKIMH MOJIs1 TOCTOSIHHBIX MAarHUTOB.

MarnuTHOe MoJie MPOBOJHUKA ¢ TOKOM. KapTuHa JWHUIA WHIAYKIIMA MArHUTHOTO TIOJIS JJIMHHOTO
MPSIMOTO TIPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO TMPOBOJHUKA, KaTymKd C TOokKoM. OmbIT Ipcrena.
B3anmopeiicTBre NPOBOJIHUKOB C TOKOM.

Cuiia AMniepa, €€ MOJyJib M HallpaBJICHUE.

Cuna Jlopenma, e€ momaynb W HampaBieHue. J[BHKeHUE 3apsHKEHHOM YacTHIBI B OJHOPOJIHOM
MarHuTHOM noJie. Pabora cumsl Jlopeniia.

SIBneHue FEeKTPOMArHUTHOM MHAYKIUHU. [I0TOK BEKTOpa MarHUTHOW MHAYKLMH. DJIEKTPOJABHKYIIAs
cuJia MHAYKIMH. 3aKOH 3JI€KTPOMarHUTHOM MHAYKIuu Dapanes.

BuxpeBoe anexTpudeckoe 1mose. DNEKTPOJBIKYINAs CHIa UHAYKIIMU B MPOBOJHUKE, JBIKYIIIEMCS
MOCTYIATEJIbHO B OJJTHOPOJHOM MarHUTHOM IOJIE.

IIpasuio JleHua.

NHnyKkTUBHOCTD. SIBIEHNE CAMOMHAYKIIMU. DIEKTPOJIBHKYIIAsl CUJIa CAMOUHTYKIIMH.

DHeprusi MAarHUTHOTO TOJISt KATYIIKUA C TOKOM.

DNeKTPOMarHuTHOE ToJIe.

TexHUUecKue yCTPOIMCTBA M NMPAKTUUYECKOE MPUMEHEHUE: MOCTOSIHHBIE MAarHUTHI, 3JIEKTPOMArHUTHI,
3IEKTPOJIBUTaTeNb, YCKOPUTEH 3JIEMEHTAPHBIX YAaCTUL, UHAYKIIUOHHAS €Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE AIIEKTPOHHOTO MTy4YKa MarHUTHBIM I1OJIEM.

JIMHUY MHIYKIUU MarHUTHOTO MOJIS.

B3anmopeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrmepa.

JerictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SIBneHue ANEeKTPOMArHUTHON UHAYKIUY.

[IpaBuio JleHna.

3aBHCUMOCTD 3JIEKTPOJIBHKYIIECH CHUIIbI HHAYKIMHA OT CKOPOCTA U3MEHEHUSI MArHUTHOTO TTOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii 3xcnepumenm, 1abopamoptvle pabomol

N3ydyeHne MarHuTHOTO MOJISl KATYIIKU C TOKOM.

HccnenoBanue neicTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBIEHUS 31€KTPOMAarHUTHON MHIYKIUU.



Pazgen 5. Kosedanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUA

Konebarenpnass cuctema. CBoOOAHBIE MexaHMYecKHe KojeOaHUs. [apMoHMYeckHe KoJeOaHMs.
Ilepuon, ywacrora, amrmmuTyna u ¢asza konebanwit. [IpyKMHHBIH MasTHHK. MaTeMaTHYeCKH MasTHUK.
YpaBHeHue rapMoHHUecKuX kKosnebanuil. [IpeBpailenue sHepruu npu rapMOHMUYECKUX KOJIeOaHHIX.

Konebarenbubiii koHTyp. CBOOOIHBIE IEKTPOMArHUTHBIE KOJNIEOaHUS B MJICAIbHOM KOJeOaTeTbHOM
KOHTYype. AHAJOTHsI MEXIy MEXaHWYECKHMMH M 3JIEKTPOMArHUTHBIMH KojeOaHusmu. @opmyna TomcoHa.
3aKoH COXpaHEeHHs SHEPTUHU B UACATLHOM KOJebaTeIbHOM KOHTYpE.

[IpencraBienue o 3aryxaromux KoneOaHUsX. BbIHYyXJIeHHbIE MexaHuuyeckue konebanus. PezoHaHc.
BbIHYyKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUSI.

[lepemenHblii TOK. CHHYCOUJAJIbHBIN IEPEMEHHBIN TOK. MOIIIHOCTh IEpEMEHHOT0 TOKA. AMIUIUTYTHOE
U JEUCTBYIOLIEE 3HAUYEHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpauchopmarop. [IponsBoacTso, nepenaya v NOTPeOICHUE FIEKTPUUECKON SJHEPTUN. DKOJIOTHUECKHE
PUCKU IIPU MPOU3BOJCTBE 3JIEKTposHepruu. KynpTypa MCHOIb30BaHUS 3JEKTPOIHEPTUU B IMOBCEIHEBHOM
AKU3HU.

TexHuueckue yCTpONCTBA M MPAKTHUYECKOE IPUMEHEHME: JIIEKTPUUECKU 3BOHOK, TIE€HepaTop
MIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpOnepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojieOaTeNIbHOM cucTeMbl (IPYKUHHBIA WM MaTEMaTUYECKUN MasiTHUK).

Habmronenue 3atyxaromux KojaeOaHuu.

HccnenoBanme cBONCTB BBIHYXICHHBIX KOJIeOaHUM.

HaGimotenue pe3oHanca.

CB00OOIHBIC AJIEKTPOMATrHUTHBIE KOJICOAHMS.

OcmorpaMMbl (3aBUCUMOCTH CHJIBI TOKAa M HANpPSOKEHUS OT BPEMEHH) M 3JIEKTPOMArHUTHBIX
KoJIeOaHUH.

Pe3oHnaHc npu nocneaoBaTeaIbHOM COEAMHEHUN PE3UCTOPA, KaTYIIKH HHIYKTUBHOCTH U KOH/IEHCATOPA.

Monenb TUHUY 3JIEKTPOIIEepeIadH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnenoBanmne 3aBUCHMOCTH MEPHOJIa MalbIX KoJeOaHUU Tpy3a HAa HUTU OT JJUHBI HUTH U MAacChl
rpysa.

HccnenoBanue nepeMeHHOro TOKa B LIEMU U3 MOCJIEI0BATENbHO COEAMHEHHBIX KOHACHCATOPA, KATYIIKH
U pE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 60JIHbL

MexaHnnueckue BOJHBI, yciaoBHs pacrnpoctpaHeHus. [lepuon. CkopocTh pacnpocTpaHeHUs W JJIMHA
BosIHBI. [lonepeunsie u npoaonbHbIE BOJHBL. HTepdepenus u nudpakius MEXaHHYeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKka. Bricota Tona. TemOp 3ByKa.

DNEeKTpOMarHUTHbIE BOJIHBL. Y CIIOBUSI M3JIYyUYEHHUs JIEKTPOMAarHUTHBIX BOJIH. B3aumHas opueHTarus
BekTopoB E, B, V B nanexkrpoMarHuTHON BoJiHE. (CBOWCTBA 3JIEKTPOMAarHWTHBIX BOJIH: OTPaXKEHUE,
IpesioMIIeHue, Nosipuzanus, Tudpaxus, nareppeperius. CKOpoCTh 3IEKTPOMAarHUTHBIX BOJIH.

[Ikana >MeKTpOMarHUTHBIX BOJH. [I[puMeHeHHEe 2IeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paTuOCBS3U U TeNEeBUACHUS. Pagnonokanus.

DIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYIKAOIIEH CPEBI.

Texnuyeckue ycTpoicTBa UM NPAKTHUECKOE TMPHUMEHEHHE: MY3bIKaJlbHble  HMHCTPYMEHTHI,
yIbTPa3ByKOBass JUArHOCTMKA B TEXHUKE W MEAUIMHE, pajap, pajAHONpPUEMHUK, TEJIEBU30p, AHTECHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJ0IbHBIX BOJIH.

Konebmromnieecs Teno Kak UCTOUHUK 3BYKa.



Habmonenue otpakeHus U NpeaoMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6mronenue narepdepeHmu u 1upakiini MeXaHUIeCKUX BOJIH.

3BYKOBOH PE30HAHC.

HaGmoienne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILUTUTYIOW U 9aCTOTON KOJICOaHMIA.

HccnenoBanne CBOWCTB AJIGKTPOMArHUTHBIX BOJH: OTpaXXeHUE, MPEIOMIICHHE, MOJsIpU3anus,
mudpakus, HHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMoMHENHOE paCIPOCTPAHEHNE CBETA B OTHOPOAHOM cpexe. JIyu cBera.
ToueuyHblil HICTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHne n300pakeHuil B IIIOCKOM 3epKalie.

[Ipenomienue cBeTa. 3aKOHBI PEJIOMIICHHUS CBeTa. AOGCOIIOTHBIN MOKa3arenpb npenomieHus. [lonHoe
BHYTpEHHee oTpakeHue. [IpeaenbHblil yroi noiaHoro BHyTPEHHETO OTPaXKEHUS.

Hucnepcus ceera. CioxxHbINA cocTaB Oenoro ceera. L[Ber.

Cobuparonie U paccenBarolye JUH3bl. ToHkas juH3a. POKYCHOE PACCTOSTHUE M ONTHYECKas CHIIa
TOHKON JMH3BL. [locTpoeHne n300pakeHnit B COOMPAIONINX M pacCceUBarOMIMX JHH3ax. DopMmyra TOHKOI
JIMH3BI. YBEeIUYEHHUE, JaBaeMOe JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKOM ONTUKH.

BonnoBas ontuka. Wutepdepenmus cera. KorepeHTHblE HCTOUHUKH. YCIOBUS HaOIIOACHHUS
MaKCUMyMOB U MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTUHE OT JABYX CUH(A3HBIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmus ceera. JudpakuuonHas pemérka. YcioBue HaOJIOACHUS TJIABHBIX MaKCUMyMOB IpHU
MaJeHU MOHOXPOMATHYECKOT0 CBeTa Ha TUPPAKIIMOHHYIO PEIIETKY.

[Tonapuzanus ceera.

TexHuueckue ycTporcTBa U MPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyna, (GOTOoaIapaT, MPOSeKIIMOHHBIN
anmnapar, MUKpPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTUKA, TU(PPaKIIMOHHAs pelIETKa, OJISPOUI.

Jlemoncmpayuu

[IpsmonuHeitHOe pacnpocTpaHeHHne, OTpakeHHe U IpejoMieHre ceeta. OnTudeckue mpruoopsl.

[TonHOE BHyTpeHHEE oTpakeHue. Mojenb cBeToBo1a.

HccnenoBanue cBONCTB N300paxeHU B TIMH3AX.

Mopenu MUKpOCKoOMa, TEJIECKOIA.

Habmtonenue natepdepeHnnn caera.

Ha6mronenue qudpakuuu cera.

HabGmronenue qucnepcun cera.

[Tonyuenue cnekTpa ¢ HOMOIIBIO MPU3MBI.

[Tonydenue cekTpa ¢ TOMOIIbIO TU(PPAKIIMOHHON PEHIETKH.

Habuntoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopuie pabomuol

N3mepenne nokazarens NpeoMIIEHUs CTEKJIaA.

HccnenoBanue cBOWCTB 300paKeHHIA B THH3AX.

Hab6mronenue qucnepcuu certa.

Pa3nea 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCHTEIbHOCTH
I'paHunel  OpPUMEHMMOCTH — KJIACCMYECKOM  MexaHukd. IlocTynmaTel  cnenualbHOM — Teopuu
OTHOCHUTENIbHOCTU: WHBAPHUAHTHOCTh MOJIYJISI CKOPOCTH CBETa B BaKyyMe, MPUHLUI OTHOCHUTEIBbHOCTU
OWHIITEWHA.
OTHOCHTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALLEHUE JUIUHBI.
OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHILIBI.
CBs13b Macchl € 3HEpPTrUen U UMITYJILCOM PENSTUBUCTCKOM YaCTHUIIbl. DHEPTUs MOKOSL.



Paznen 7. KBanroBas ¢pusuka
Tema 1. Dnemenmol K6AHMOBOU ONMUKU
®otonsl. opmyina [Inanka cBsi3u 3HEprun (POTOHA € €ro YacTOTOH. DHEPrus U UMIYJIbC (poToHA.
OtkpeiTe u uccaenoBanue ¢orodpdexra. Onbitel A. I'. CromeroBa. 3akoHbl (oTtodddexra.
VYpasuenue DitHmreitHa 1151 hoTodddekra. «KpacHas rpanuma» pororddekra.
JlaBnenue cBera. Onwitsel [1. H. JIeOenena.
XHUMHYECKOE IEHCTBUE CBETA.
TexHuueckue ycTpoiicTBa M MPAKTUYECKOE NMPUMEHEHHE: (POTOTEMEHT, (POTOAATUHMK, COJIIHEUHAsS
Oarapesi, CBETOAUO/.
Jlemoncmpayuu
®oTo3eKT Ha YCTAaHOBKE ¢ IUHKOBOH IIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETro GpoTodpdekra.
CBeTOoauOI.
Connevnas 6arapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pesepdopaa mo paccesauto o -gactuil. [Itaneraprast Moiens atoma.
[Toctrynater bopa. U3nyuenue u noriouieHre (GOTOHOB MPHU MEPEXOE aTOMa C OJHOTO YPOBHS SHEPTrUu Ha
npyroil. Buasl criektpoB. CieKTp ypOBHEHN 3HEPTUU aTOMa BOJIOPOJA.
BousHoBsie cBolicTBa yacTull. Bomubl ge bpoinsa. KoprycKyJisipHO-BOJIHOBOM Tyain3M.
CrioHTaHHOE M BBIHYKJIEHHOE U3JTyUEHUE.
TexHuyeckue ycTpoiicTBa 1 MPaKTHUECKOE MPUMEHEHUE: CTIEKTPaIbHbINA aHaIu3 (CIEKTPOCKOI ), JIaszep,
KBAaHTOBBII KOMIIBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
OrnpeneneHne JIMHBI BOJIHBI Jla3epa.
Habmoienne nuHeHvaThIX CEKTPOB U3ITYUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol
HabmtoneHue nuHeuaToro crnekrpa.
Tema 3. Amomnoe aopo
OKCNepUMEHTHI, TOKA3bIBAIOIINE CIOKHOCTh CTPOEHUs sipa. OTKpbITHE PaAMOAaKTUBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuto cocraBa paauOaKTHBHOTO W3nydeHus. CBoiicTBa anb(a-, Oera-, ramma-
n3Iy4eHus. BausiHue paioaKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHA W HeWTpoHa. Hyknonnas mogens siapa ['eitzenGepra—MBanenko. 3apsin sijpa.
Maccosoe uncio sapa. M3otomnsl.
Anbda-pacnan. DJEKTPOHHBIM M TO3UTPOHHBIM  Oera-pacnan. [‘amma-uznydenue. 3akoH
PaAMOAKTUBHOIO pacnaja.
DOHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuibl. Jedekt Macchl spa.
AnepHsle peakunu. JleneHne U CUHTE3 SAEp.
SAnepusiii peaktop. Tepmosnepusiit cunTe3. [IpoOiembl M NepCHEKTHUBBI AJEPHON SHEPreTHKU.
DKOJIOTHYECKHE aCIEKTHI SIIEPHON DHEPTETHKH.
OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
MeTto b1 HaOIIOIEHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHULI.
dyHIaMEeHTAIbHBIC B3aUMOICUCTBUS. EMMHCTBO (pr3nyeckoi KapTHHBI MUpA.
TexHnyeckue ycTpoiCTBa M IPAKTUYECKOE MPUMEHEHHUE: 03UMETpP, KaMepa BuibcoHa, sSAepHBIM
peakTop, aToMHast 6oM0a.
Jlemoncmpayuu
Cu€TYnK HOHM3HUPYIOIINX YaCTHUII.
Yuenuueckuii sxkcnepumenm, nabopamoptule pabomol



HccnenoBanue TpekoB YacTuil (110 TOTOBBIM GoTorpadusim).

Paznea 8. DiieMeHTBI aCTPOHOMMY U ACTPOPHU3UKHU

Oranel pa3BUTHA aCTpOHOMHUH. [IpHuKIIagHOE 1 MUPOBO33PEHYECKOE 3HAUEHUE ACTPOHOMUH.

Bup 3Bé3nH0r0 Heb6a. Co3Besus, spKue 3BE31bl, IUTAHETHI, X BUAUMOE JABUKEHHUE.

Conneunas cucrema.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3BI, MX OCHOBHBIE
XapaKTEepUCTHKU. /lnarpaMma «CIeKTpaabHbIN KIACC — CBETUMOCTDY. 3BE3 bl TTIaBHOM IIOCIEA0BATEIBHOCTH.
3aBUCHMOCTB «Macca — CBETUMOCTbB) JJIs 3BE3]] [TIaBHOM IOCIIEI0BATEIbHOCTH. BHYyTpeHHEE CTpOeHHE 3BE3 .
CoBpeMeHHBbIE NPEACTABIECHUS O IPOUCXO0XKACHNUN U 3BosoLuu CoJlHLA U 3BE3]1. DTambl KU3HU 3BE3I.

Mneunslii I1yTe — Hama ["anaktuka. I[lonoxenne n neuxkenue Connua B I'anaktuke. TUIbI ranakTHK.
Paguoranaktuku u kBazapsl. YEpHBIE IBIPHI B AIpaX IaJIaKTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa06ma. Pa3beranme ramaktuk. Teopus bosbimoro
B3pbIBA. PEIMKTOBOE H3IIydeHHE.

MacmrabHasi cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npo0ieMbl aCTpPOHOMUH.

Yuenuueckue nabnrooenus

HaGnronennss HEBOOPY)KEHHBIM TJIa30M C HCIIOJNB30BAHUEM KOMITBIOTEPHBIX MPHUIOKCHUN IS
OTIpeJICIICHUs TOJIOKEHHsI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3nusi CeBepHOro
MIOJIyIIAPUS U SIPKHUE 3BE3MBI.

Ha6monenus B Teneckon JlyHsl, mianer, Mneunoro Ilytu.

O0o0maroniee NoOBTOpeHUE

Poinb (hm3ukn 1 acTpOHOMHH B SKOHOMUYECKOH, TEXHOJIOTUIECKOH, COIIMATBbHON M 3THYECKOH cdepax
NeSITeIbHOCTH YeJI0BEKa, POJIb U MECTO (PU3UKHU U ACTPOHOMHUH B COBPEMEHHON HayYHOI KapTHHE MUPA, POJIb
¢uznueckoil Teopun B HOpMUPOBAHUM NPEICTABICHUH O (pU3NUYecKON KapTHHE MHUpa, MECTO (PU3UUECKOM
KapTUHBI MUpPa B 001LIEM psIJly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEJICTABICHUN O IPUPOJIE.

Me:xknpeameTrHbie CBSI3U

N3zyuenne kypca ¢puznku 6a30Boro ypoBHs B 11 Kinacce ocyIecTBIseTcs ¢ yU€TOM coJiepKaTeIbHbIX
MEXITPEIMETHBIX CBsI3€l C KypcaMu MaTeMaTUKH, ONOJIOTUH, XMMUH, reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nonamusi, CBA3aHHbIE C HM3YyYEHHEM METOJOB HAay4YHOIO NO3HAHUS: SBJICHUE,
Hay4yHbId (akT, rumoreza, Qunyueckas BENIMUYMHA, 3aKOH, TEOpHUs, HAOIIOJACHUE, OSKCIEPUMEHT,
MOJIETTUPOBAaHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMbl ypaBHEHMH, TPUTOHOMETpHYECKHE (PYHKIMHM: CHHYC, KOCHHYC,
TAQHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M MX MPOEKIUH Ha OCH
KOOpJMHAT, CJOKEHUE BEKTOPOB, NPOU3BOJHBIC JJIEMEHTApHbIX (DYHKUMHA, MpU3HAKU M0100UA
TPEYTOJILHUKOB, ONpeIeIeHNe TUIOMIAAN TUNIOCKUX (GUTyp U 00BbEMa Tell.

Buonoeus: snexTpudeckue SBJICHUS B )KUBOW MpUPOJE, KojeOaTeabHbIe ABMKEHHS B )KUBOI MpHUpoIE,
ONITUYECKUE SIBJICHUS B )KUBOM NMPUPOE, AeCTBHE pauallii Ha KUBbIE OPraHU3MBI.

Xumusa: CTpOEHHME aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tel, MEXaHU3MBI
00pa3oBaHMs KPUCTAIUIMIECKON PEIIETKH, CIIEKTPAIbHBIN aHaIN3.

l'eoepaghus: MarHUTHBIE TTONTIOCA 3€MIIH, 3aJI€KU MAarHUTHBIX Py, POTOCHEMKA 36MHOI MOBEPXHOCTH,
MIPEACKA3aHUE 3EMIIETPSICEHUM.

Texunonoecusi: JMHUM  DBJIEKTpoIlepesrady, TeHepaTop IEpPEeMEHHOr0 TOKa, JJIEKTPOJIBUraTellb,
MHAYKIIMOHHAs Teub, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHA, TenedoH, CBY-neub, TpoeKIMOHHBIN
anmapar, BOJJOKOHHAasI ONTHKA, COJTHEYHAas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOTO TpenMmeTa «Du3mMKay HA YpOBHE CpeaHero obmiero oOpa3oBaHus (0a30BBIiA
YPOBEHbB) JOJDKHO OOECIEYUTh TOCTHIKCHUE CICAYIOMIUX JTMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX
00pa3oBaTeNbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS yueOHOTO npeameTa «Du3nkay A0HKHBI OTpakaTh TOTOBHOCTh U
CHOCOOHOCTh O0Y4YarOIIUXCsl PYKOBOJACTBOBAThCS CHOPMHUPOBAHHOW BHYTPEHHEW IO3UMLMEH JHMYHOCTH,
CUCTEeMON IIEHHOCTHBIX OpHUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX YOEKICHHH, COOTBETCTBYIOLINX
TPAIUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO0 OOIIecTBa, pACIIMPEHUE JKU3HEHHOTO OIbITa W OIBITa
JESITEIbHOCTH B IIPOLIECCE PEATM3AL[MH OCHOBHBIX HAIIPABJIEHUN BOCIIUTATEIbHOU 1€ATEIbHOCTH, B TOM UUCIIE
B YaCTHU:

1) rpa:kaaHCcKOro BOCIUTAHUSA:

c(OPMHPOBAHHOCTH TPAKAAHCKON MO3UIIUN 00YYArOIIErocsi Kak akTUBHOTO M OTBETCTBEHHOTO 4YJICHA
POCCHIICKOT0 00I1IECTBA;

MIPUHATHE TPAJULIMOHHBIX 00I[EYEeTTOBEUeCKUX TYMAaHUCTHUECKUX U IEMOKPATUYECKUX LIEHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO JESITEIbHOCTh B MHTEPECAX IPAKIAHCKOTO OOIIECTBa, yUacTBOBATh B
caMOyTpaBJI€HUH B 00pa30BaTeIbHON OpraHU3aluy;

YMEHHE B3aUMOJICHCTBOBATh C COIHMAIBLHBIMA WHCTUTYTAMH B COOTBETCTBUU C WX (PYHKIHSIMH U
Ha3HAYCHHEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOM NEATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(OPMHPOBAHHOCTH POCCUHCKOM IpaKTaHCKOW UICHTHYHOCTH, MATPUOTHU3MA,;

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, AOCTHKEHHSIM POCCUMCKHX YUYEHBIX B
o0nactu (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIIMIO ¥ IPUHIUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYSICh Ha MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B IEATEIBHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYyIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKITFOUYas 3CTETUKY Hay4YHOTO TBOPYECTBA, MPUCYIIETO (GU3UYECKOM
HayKe;

5) Tpy10BOT0 BOCIUTAHUS

MHTEPEC K pa3aIndHbIM chepaM npodhecCHOHATbHON AeITeIbHOCTH, B TOM YHCIIE CBS3aHHBIM C (PU3UKOI
U TeXHHUKOW, YMEHHE COBEpIIaTh OCO3ZHAHHBIN BBIOOp OyayIei mpodeccuu U pean30BhIBaTh COOCTBEHHBIE
KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHMIO U caMOOOPa30BaHUIO B 00J1acTH (PU3UKHU HaA MPOTKEHUU
BCEH KHU3HU,

6) 3K0JI0rMYecKOro BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh IKOJIOTHMUECKON KYJIBTYPBI, OCO3HAHHE TT00aThHOIO XapaKTepa dKOJOTHYECKUX
npo0em;

IJIAHUPOBAHUE M OCYUIECTBIICHUE JEHUCTBUM B OKpPYXKAIOUIEH Cpele Ha OCHOBE 3HAHUS Leliel
YCTOMUYMBOTO PAa3BUTHS YEJIOBEUECTBA;

paciiMpeHue OmbITa AeATeIbHOCTH IKOJOTUYECKONW HANpPaBIEHHOCTH HA OCHOBE UMEIOIINXCS 3HAHUN
1o (usuKe;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS:



C(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BUTHS
(bU3UYECKON HAYKH;

OCO3HAHUE L ECHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH B TMPOLCCCC HUIYUYCHHUA (1)I/I3I/IKI/I
OCYHICCTBIIATDL IMMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIbHOCTh MHANBUAYAJIBHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3YJIbTATbBI

ITo3naBaTenbHBIE YHHBepPCcAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble JiornyecKue AeiCTBUA:

CaMOCTOSITENILHO (POPMYJIMPOBATh U aKTyaJIM3UPOBaTh MPoOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OIIPEACIIATD LENHN ACSITEIbHOCTH, 3aJaBaTh IApaMETPhl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBIIATH 3AKOHOMEPHOCTH M IPOTHBOPEYHS B PACCMAaTPUBAEMBIX (DU3MUYECKHUX SBICHUSX;

pa3pabarbiBaTh IUIaH pELICHUA MNpOoOJeMbl C YYETOM aHAJM3a HUMEIOIIMXCS MaTepUABHBIX H
HEMaTEpUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLCHMBATh COOTBETCTBHUE DPE3YJbTAaTOB LEISAM, OLECHUBATbH
PHUCKHU NOCIEACTBUM NEATENbHOCTH;

KOOPJIMHHUPOBATh U BBINOIHITH PabOTy B YCIOBUSAX PEAIbHOTO, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO
B3alMOJCICTBYS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE IPU PEIIEHUH KU3HEHHBIX IPOOIeM.

Ba3zoBble uccienoBarebckue 1elCTBUS:

BJIa/IETh HAYYHOUN TEPMHUHOJIOTUEH, KIIFOUEBBIMU ITOHATUSAMU U METO1aMU (PU3UYECKON HAYKH;

BJIaJIeTh HaBbIKAMM Y4e€OHO-HCCIEI0BATENbCKOM M IMPOEKTHOW AEATENbHOCTH B 00NacTH (PU3MKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSTEIbHOMY IIOMCKY METO/OB peIleHHUs 3ajad (U3UUECKOro
COJIepKaHusl, IPUMEHEHHUIO PAa3JINYHBIX METO/I0B [TO3HAHMUS;

BJIa/IETh BUJAMHU JESATEIbHOCTH IO IIOJyYEHUIO HOBOTI'O 3HAHUS, €M0 HHTEPIIPETALUHU, Pe0Opa30BaHUIO
Y IPUMEHEHUIO B PA3JINYHBIX YUEOHBIX CUTYaLIUSAX, B TOM YHUCIIE IPU CO3JaHUH yUE€OHBIX IPOEKTOB B 00JaCTH
bu3uku;

BBISBJIATh NPUYUHHO-CIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3a/Jady, BBIIBUraThb TUIOTE3Y €€
pelIeHns, HaXO0AUTh apTYMEHTHI JUI JOKa3aTelIbCTBAa CBOUX YTBEPKICHUI, 3a/1aBaTh MapaMeTphl U KPUTEPUU
pelieHus;

aHAJIN3UPOBATh IOJTYYEHHBIE B XOJAE PEIIEHUS 3aJauyd pPe3yJbTaTbhl, KPUTHUECKU OLIEHMBATH HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTb U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BaTEIbHOMN AESITEIbHOCTH, B TOM YHUCIIE IPU
U3Y4YeHUU (DPU3HKHY;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLIEHUBATh IPUOOPETEHHBIHN OMBIT;

YMETb IIEPEHOCUTh 3HAHUS 10 (PHU3UKE B IPAKTHUECKYIO 00aCTh )KU3HEACITEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHMSI U3 Pa3HbBIX MIPEIMETHBIX 0o0IacTel;

BBIIBUTATh HOBBIE HJIEU, MIPEJIaraTh OPUTMHAIBHBIE MOAXO0AbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33J1auHl, OMyCKAIOIIUE aJIbTePHATUBHBIE PELICHHUS.

Padora ¢ undopmanueii:

BJIa/IETh HAaBBIKAMHU MOJIy4eHUsS HHOpManuu (PU3UYECKOrO COAEPKAHUS U3 UCTOYHHKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIILHO OCYILIECTBIIATH MOUCK, aHAJIW3, CUCTEMATH3AMI0 U MHTEPIIPETAlUI0 HHPOPMALUH
Pa3NUYHBIX BUAOB U (POPM NPEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

UCIIOJIb30BaTh CpeACTBA MHGOPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOTHH B peUIeHUH
KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 337a4 ¢ COOJIOJeHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepexeHus, IMpaBOBBIX W OITHUYECKUX HOPM, HOPM
nH(POPMAIIMOHHOM 0€30MacHOCTH;



CO3/1aBaTh TEKCThl (DU3MUECKOrO COJEepXKaHUS B pa3IUYHbIX (opMarax ¢ yd4y€TOM Ha3HAYCHHS
nH(OpMaLIUY U 1IeJIeBOI ayAUTOPHUH, BEIOUpAs ONTUMANIbHYIO (hOpMY IPEICTABICHUS U BU3YyaTH3alUH.

KoMmyHukaTHBHBIEe yHHBepcaibHbIe yueOHbIe JeHCTBUSA:

OCYILECTBIIATh OOLIEHUE HA YPOKaX (PU3MKU U BO BHE-YPOUHOMN AEATEIbHOCTH;

pacro3HaBaTh MPEIIOCHUIKA KOH(DIMKTHBIX CUTYALlMi U CMAr4aTh KOH(IMKTHI;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPENICTB;

MOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW M MHIMBH Yy aJIbHON paboThI;

BBIOMPATh TEMATUKY U METOZbl COBMECTHBIX JEHCTBHUM C YUETOM OOIIMX MHTEPECOB U BO3MOMXKHOCTEH
Ka)KJOr0 WICHA KOJIJICKTUBA;

IIPUHUMATD L€JIM COBMECTHOM AESTENbHOCTH, OPraHU30BbIBaTh U KOOPAWHUPOBATH JAEUCTBUA MO €€
JTOCTHIKEHHUIO: COCTABJIATh IUIAH ICHCTBUHN, paclpeesiaTh pOIU ¢ Y46TOM MHEHUH YYaCTHUKOB, OOCYXKIIaTh
pe3yJbTaThl COBMECTHON PabOTHI;

OLIEHMBATh KAa4yeCTBO CBOEr0 BKJIAJa M KaXIOI0 Y4YacTHUKAa KOMaHAbl B OOLIMM pe3yibTar IO
pa3pabOTaHHBIM KPUTEPHUSIM;

IpesiaraTb HOBbIE IIPOEKTHI, OLIEHUBATH UJIEU C MO3ULIMKA HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOM
3HAYUMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Ppa3JIMYHBIX CUTYalMsX, IPOSIBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryssiTuBHbIe YHUBepcaJbHbIE y4eOHbIe /1eiicTBUSA
Camoopranmszaums:

CaMOCTOSITENTFHO OCYIIECTBIISTH MO3HABATENFHYIO JEATEILHOCTh B 00JIACTH (PU3UKU U acTPOHOMUH,
BBISIBIISATH TIPOOJIEMBI, CTABUTH U (POPMYJIMPOBATH COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITENIbHO COCTAaBIISTh IJIAH PEUICHHs PACUETHBIX M KAYECTBEHHBIX 3aJay, IJaH BBIMOJIHEHUS
MPAKTUYECKON pabOThI C yUETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHU;

JIaBaTh OLIEHKY HOBBIM CHTYaIIHsIM;

pacImmpsATh paMK1 y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX TPEATTOUTEHHIA;

JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CTIOCOOCTBOBAThH (POPMUPOBAHUIO M TIPOSBICHUIO SPYAUIMU B 00J1aCTH (DPU3UKHU, TIOCTOSHHO TTOBBIIIATH
CBOM 00pazoBaTeNbHbIN U KYJIbTYpPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHATBbHBII HHTEJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTh, OIIEHUBATH COOTBETCTBHE
pe3yIbTATOB LETISIM;

BJIQJIETh HABBIKAMH TIO3HABATENBHOW pe(IeKCHr KaK OCO3HAHHS COBEPIIAEMBIX ICUCTBUU W
MBICIUTEIbHBIX POIIECCOB, UX PE3YIHTATOB U OCHOBAHUN;

UCIIOJIb30BATh MPUEMBI pedIIeKCHUH TSl OLICHKH CUTYaIH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATDH PEUICHHS M0 UX CHIDKEHHIO;

MPUHUMATh MOTHBEI M apTYMEHTHI IPYTHUX NP aHAIN3€E PE3YIbTaTOB JESTEIHLHOCTH,

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTHX TIPU aHAIHU3E PE3yIbTaTOB JAITEIbHOCTH;

MIPHU3HABATH CBOE MPABO U MPABO JPYTUX HA OIIHOKH.

B mpomecce AOCTHKEHUS TMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPaMMBI 10 (U3WKE TSI YPOBHS
cpeaHero oomiero o0Opa3oBaHHMs Yy OOYyYalOIIMXCS COBEPUICHCTBYETCS HSMOILMOHAIBHBIM MHTEIUIEKT,
npenoiararomuil copMUpOBaHHOCTb:

CaMOCO3HaHUSsI, BKJIFOYAIOMIETO CIOCOOHOCTh TIOHMUMATh CBOE AMOIMOHAJBHOE COCTOSHHUE, BUICTH
HaIpaBJICHUS Pa3BUTHS COOCTBEHHON AMOITMOHAIBHON c(ephl, ObITh YBEPEHHBIM B ce0¢€;



CaMOpEeryJIUpPOBaHMs, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTb 3a CBOE
MOBE/ICHHE, CIIOCOOHOCTh aJaTUPOBATHCS K AMOLIMOHAIBHBIM W3MEHEHUSM U MPOSIBIATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALlMU, BKJIIOYAIOUIEH CTPEMJICHHE K JOCTHIKEHHUIO eI U YCHeXy, ONTHUMU3M,
MHUIMATUBHOCTh, YMEHHUE IEWCTBOBATh UCXO/IA U3 CBOMX BO3ZMOKHOCTEH;

SMIAaTHH, BKIIOYAIOIIEH clIOCOOHOCTh MOHUMATh 3MOIMOHATIEHOE COCTOSIHUE JAPYTHUX, YUUTHIBATh €TI0
IIPU OCYILECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIHOCOOHOCTH BBICTPAMBATH OTHOIICHHS C JPYTHMH JIOIBMH,
3a00TUTHCA, TPOSBISATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIbTATbBI

K xonny oOyuenus B 10 kiacce mpeaMeTHble pe3yabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTPaXKaTh
Cc(OPMHUPOBAHHOCTD Y O0YUarOIUXCA YMEHUI:

JI€MOHCTPUPOBAaTh Ha MPUMEPax poJib U MecTo (hU3UKH B (OPMHPOBAHUU COBPEMEHHOW HayuyHOU
KapTHUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKHU U TEXHOJIOTUM, B IPAKTUYECKON JEATEIBHOCTH JIFOIEH;

YUUTHIBATh TPAHULBI NPUMEHEHUS M3YyUYEHHBIX (PU3MUECKUX MOJENel: MaTrepualibHas TOYKa,
MHepLUalbHas CUCTeMa OTC4€Ta, aOCONIOTHO TBEPIOE TENO, UACalIbHbIN ra3, MOJAEIM CTPOCHHUS Ta30B,
AKHUJIKOCTEH M TBEPIBIX TEJ, TOUCUHBIN JIEKTPUUECKHUM 3aps IpU pelIeHnH GU3NYECKUX 3a]1a4;

pacrio3HaBaTth (PU3NYECKUE SBICHHS (TPOLECCH) M OOBICHATh MX HAa OCHOBE 3aKOHOB MEXAHHKH,
MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHUS BEIIECTBA W JJIEKTPOJAMHAMMKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE ABM)KEHHE, CBOOOJHOE MaJeHUE TeJ, JBMKEHUE IO OKPY)KHOCTH,
MHepLus, B3aumojeiicteue tel, 1uddysus, O6poyHOBCKOE JIBMXKEHUE, CTPOSCHHE KUAKOCTEH U TBEPABIX Te,
n3MeHeHne o0bEMa TeJl MPU HarpeBaHuM (OXJIAXKICHHUH), TEIJIOBOE PaBHOBECHE, UCIIAPEHHE, KOHJICHCAIIUS,
IJIABJICHUE, KPUCTAJUIM3aLMsl, KWUIIEHHE, BIAXHOCTh BO3/yXa, IIOBBIIMICHHE JABICHUSA TIa3a IIpU €ro
HarpeBaHUU B 3aKPBITOM COCYE, CBSI3b MEXK1y IapaMeTpaMU COCTOSIHUS Ia3a B U30MPOLIECCAX, IEKTPU3ALINS
TeJll, B3aUMOJICHCTBUE 3aps/I0B;

OIUCHIBATh MEXAHUYECKOE JIBUKEHHE, HCIONb3ys (U3MYECKHE BEIMUYMHBI: KOOpAMHATA, IYTb,
IIepeEMENICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHJIA, HMITYJbC Tejla, KHHETHYeCKas JSHEpIrus,
MOTEHLIMAJIbHAs 3HEPIUs, MeXaHWyeckas paboTa, MEXaHWYECKass MOIIHOCTb;, MPHU ONUCAHUU MPABUIBHO
TPAaKTOBATh (PU3MUYECKHI CMBICI MCIIOJIB3YEMbIX BEJIMYMH, X 0003HAUYEHUS U €TUHUIIbI, HAXOIUTh (hOPMYJIHI,
CBSI3bIBAIOIIME JTAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMH BETMUYUHAMU;

ONMCHIBATh M3yUEHHBIE TEIJIOBBIE CBOICTBA T€l U TEIUIOBBIE SIBJICHUS, MCIONB3Yys (pU3nMUecKkue
BEJIMYUHBI: JIaBJICHHE Tra3a, TeMIEparypa, CpedHsAs KUHETHYECKas HHEPrus XaOoTHYECKOrO JBHIKECHHS
MOJIEKYJI, CPEAHEKBAIPaTUUHAs CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHSISI SHEprHs, paboTa rasa,
KOA(Q(QHUIMEHT MOJE3HOr0 JEHCTBMS TEIJIOBOIO [JBUTATelNs; MPU OMMCAHUM NPAaBUIBHO TPAKTOBATh
(bu3NYeCKUi CMBICT HCHOJB3YEMBIX BEJIWYMH, UX OOO3HAUEHHUS U EIUHUIIBI, HAXOJIUTh (OPMYJIBI,
CBSI3BIBAIOIIME TaHHYI0 (U3HUECKYIO BEIUUNHY C APYTUMHU BETUUYUHAM;

OINMCHIBAaTh W3YYECHHBIE IEKTPUUYECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE SIBICHUS (IIPOLIECCHI),
UCTONb3Yys (PU3MUECKUE BEIWYHMHBI: AIIEKTPUUECKUH 3apsjl, AJIEKTpUUYECKOe MoJie, HANPsHKEHHOCTH MOJI,
MOTEHIIMAaJ, pPa3HOCTh MOTEHLMAJIOB; IPU OINUCAHUU TMPABUIBHO TPAKTOBAaTh (UINYECKUN CMBICI
UCIOJIb3YEMBIX BEIUYMH, MX OOO3HAUEHUS U EIUHUIBL, yKa3blBaTh ()OPMYJIbI, CBS3BIBAIOLIUE TAaHHYIO
(Gu3KMYECKyI0 BEIMYUHY C IPYTUMHU BEIUYUHAMH;

aHAJM3UPOBATh (PU3MUECKUE MPOLIECCHl U SBJICHUS, UCIONb3Ys (PU3NYECKHE 3aKOHBI U MPHUHLUIIBL:
3aK0H BceMupHOro Tsarorenus, I, Il u 111 3akonsr HproTOHA, 3aK0OH COXpaHEHNSI MEXaHUYECKON SHEPTHUH, 3aKOH
COXpAHEHUs HMITYJIbCa, NMPUHLHI CYNEPNO3UIUU CWJI, NPUHIUI PAaBHOINPABHUS HHEPLUUAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJSIPHO-KUHETUYECKYI0 TEOPHUIO CTPOCHUS BELIECTBA, IAa30BbIC 3aKOHBI, CBIA3b CPEIHEU
KHHETUYECKOW DHEPIHH TEIJIOBOTO JIBIDKEHUS MOJIEKYl C aOCONIOTHOW TeMIIepaTypoi, MEpBBIA 3aKOH
TEPMOJUHAMMKH, 3aKOH COXPAHCHMs DJICKTPUYECKOro 3apsana, 3akoH KynoHa, mpum 3TOM pas3iuyarb



CIIOBECHYIO (DOPMYJHMPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAXKECHHE W YCIOBHs (TPaHUIBI, OOJIACTH)
MIPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC TIPUHIIUIIBI IEWCTBUS MAITUH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB; pa3indarh
YCIIOBHSI X 0€30M1acHOTO MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

BBITIOJTHATH AKCIIEPUMEHTHI 10 UCCIIEI0BAaHUIO (PU3MUECKUX SBJICHUH U MPOLIECCOB C UCIOIb30BAaHUEM
NPSIMBIX U KOCBEHHBIX M3MEPEHUU, MPH 3TOM (POpMyIupOBaTh Mmpobiemy/3aiady M THIIOTE3y yueOHOro
HKCIEPUMEHTA, COOMPATh YCTAaHOBKY M3 MPEATIOKEHHOTO 000py10BaHNUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH
BEIBO/IBI;

OCYIIECTBIISITh MpPSIMbIE U KOCBEHHBIE H3MEpeHUs (GU3NYECKUX BEJIMYWH, MPU STOM BHIOUPATH
ONTHUMAJIBHBINA CLIOCOO M3MEPEHUS U UCII0JIb30BAaTh U3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEH N3MEPEHU;

UCCIIEIOBAaTh 3aBHCHUMOCTH MEXAY (U3NYECKUMHU BEJIMYMHAMH C HUCIOJIB30BAHUEM IPSIMBIX
M3MEPEHUH, TP 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATHh PE3YJIbTAThl MOJYYEHHON 3aBHCUMOCTH
(bu3NUYeCKUX BEIMYMH B BHJIEe TaOIUI] U IpaUKOB, I€IaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIECIOBAHMUS;

coOmroAaTh mpaBuia Oe30MacHOro TpyJa MpHU IMPOBEACHUU HCCIENOBaHUI B paMKax ydeOHOro
HKCIEPUMEHTA, y4eOHO-UCCIIEAOBATENLCKOM 1 IPOSKTHOM AEATEIBHOCTH C UCTIOIb30BAHNEM U3MEPUTEIBHBIX
YCTPOWCTB U JTA0OPATOPHOTO 000PYI0BAHMUS;

peliaTh pacy€THbIE 33/1a4U C SIBHO 33/1aHHOM (PU3UUEeCKON MOJIENbIO, UCTIONB3Ys (PM3UUYECKUE 3aKOHBI U
MIPUHIIMIIBI, HA OCHOBE aHalIM3a YCJIOBHUS 3aJaud BBIOMPATH (DU3MUYECKYIO MOJEINb, BBIICIATh (PU3UUECKHE
BEIMYMHBI U (OPMYJIBI, HEOOXOIUMBIE ISl €€ pelIeHus, MPOBOAUTh PACYEThl M OIEHHUBATH PEATHHOCTD
MOJIyYSHHOTO 3HaYCHHS (PU3NIECKON BETMUNHBI,

peliaTh Ka4YeCTBEHHBIE 3a/1a4M: BHICTPAUBAThH JIOTUYECKU HETIPOTUBOPEUUBYIO LIETIOUKY PACCYKICHUMN
C OTMOPOil Ha 3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHHUS,

WCTIOJB30BATh IPH PEHICHUH Y4YeOHBIX 3aJad COBPEMEHHbIE WH(POPMALMOHHBIE TEXHOJOTHUU IS
MOWCKA, CTPYKTYPHUPOBAHHWS, WHTEPIPETAIIMA M TIPEACTABICHUS YYEOHOH W HAyYHO-IIOMYJISIPHON
uH(pOpMAaLIUY, TOJNYYEHHOW U3 pPAa3IMYHBIX HCTOYHUKOB, KPUTHYECKH AaHAIM3UPOBATh IOIYyYaEMYIO
nH(pOpMaINIo;

MIPUBOJIUTL TPUMEPHI BKJIaJla POCCHUCKHX W 3apyOeKHBIX YUEHBIX-(DM3MKOB B PAa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIETO MHUPA, B PAa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIOJb30BAaTh TEOPETHUUECKUE 3HaHHWA 1O (U3UMKE B IOBCEAHEBHOM XHU3HM [UId OOecreyeHHs
0e30MmacHOCTH Mpu oOpalleHuu ¢ TpUOOpaMu U TEXHUYECKUMHU yCTPOMCTBAMU, IS COXPAHEHUS 3/I0POBBS U
COOITIOJICHHSI HOPM SKOJIOTHUYECKOTO TIOBEICHHUS B OKPYIKAIOIIEH cpejie;

paboTaTe B TpyIIie ¢ BHITOJHEHHEM PA3JIMYHBIX COMUAIBHBIX POJICH, INIAHUPOBATh paboTy TPYIIIHL,
paIoHaIbHO pPACIpeAeNsaTh OOS3aHHOCTH W TUIAHUPOBATH ACSITENBHOCTh B HECTAHJAPTHBIX CHUTYaIIUAX,
a/IeKBaTHO OIICHUBATh BKJIA]] KaXKIOTO U3 YUaCTHUKOB TPYIIHI B PEIICHHE pacCMAaTPUBAEMOM MTPOOIEMBI.

K xonmy oOyuenus B 11 kjiacce mpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM ypOBHE JIOJKHBI OTPaKaTh
c(OPMHPOBAHHOCTH Y 00YYAIOIINXCS YMEHUI:

JEMOHCTPHPOBATh Ha MpHUMEpax poJib U MecTo (pu3MKku B (OPMUPOBAHUU COBPEMEHHON HAy4YHOMU
KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOW TEXHMKHU M TEXHOJIOTHIA, B TMPAKTUUECKOMN NEATEIBHOCTH JIIOJCH,
[IEJIOCTHOCTh ¥ €IMHCTBO (PH3MUECKON KapTUHBI MUPA;

VYHUTBIBATh TPAHUIBI TPUMEHEHUS HM3YUYCHHBIX (U3MUECKUX MOJEJCH: TOUYCUHBIH AICKTPUICCKUI
3apsij, Jy4 CBeTa, TOYCUHBIH MCTOYHUK CBETA, siIepHasi MOJAENb aToMa, HYKIIOHHAsI MOJIENb aTOMHOTO spa
MIPH pelIeHur (PU3NUECKUX 3a/1a4;

pacrio3HaBaTh (U3MUECKHE SBICHHUS (MPOIECChI) W OOBSCHATHP WX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKHU ¥ KBAHTOBOW (DM3UKHU: AIIEKTPHUYECKAs POBOJAUMOCTD, TEIIJIOBOE, CBETOBOE, XUMUIECKOE,
MarHMUTHOE JEWCTBHUS TOKAa, B3aUMOACHCTBHE MArHUTOB, OJJICKTPOMArHWUTHAS WHAYKIUSA, JeHCTBHE
MarHMTHOTO TOJISI HAa MPOBOJHUK C TOKOM U JIBHXKYIIUICS 3apsfl, IEKTPOMArHUTHbIE KOJIeOaHUsI U BOJHBI,
MPSIMOJIMHENHOE pacHpOCTpaHEHUE CBETa, OTpa)keHHe, MperoMieHHe, HHTepdepeHuus, Iudpakuus u
MOJISIpU3aIisl CBETa, JUcCHepcHs cBeTa, dotodnekrpuueckuii 3pdext (hotoaddekrt), cBeToBOE TaBICHUE,
BO3HHUKHOBEHHUE JIMHEWYATOr0 CIIEKTPa aToMa BOAOPO/Ia, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaIHOAKTUBHOCTD;



ONUCBHIBaTh  M3Y4YCHHbIE CBOMCTBAa  BeIleCTBA  (IEKTPUUECKHE, MArHUTHBIE, ONTHYECKHE,
UIEKTPUUYECKYIO MPOBOAUMOCTD PA3IMUYHBIX CPEA) U 3JIEKTPOMArHUTHBIE ABICHUS (TIPOLIECCHI), HUCIOIB3YS
¢u3nvecKkre BENUYHMHBL: JICKTPUYECKUNA 3apsij, CHJIa TOKa, SJEKTPUYECKOE HAINpsDKEHHUE, SJIEKTPUUECKOe
COIIPOTHBIIEHUE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOABIDKYIIAS CHJA, paboTa TOKA, MHIYKIHS MAarHUTHOTO
noJsi, cuia Amnepa, cuia JlopeHna, HHAYKTUBHOCTb KaTYIIKH, SHEPrHsl 3JEKTPUYECKOr0 U MarHUTHOIO
IoJie, mepuoJ M yacroTa KojeOaHWid B KoyeOaTelNbHOM KOHTYpe, 3apsii W CHjla TOKa B Ipolecce
rapMOHUYECKUX 3JIEKTPOMArHUTHBIX KoJeOaHWH, (POKYCHOE pacCTOSIHME M ONTHYECKasl CUiIa JIMH3BI, MPH
OIMMMCAHUHN TMPAaBHUIIBHO TPAKTOBATH CI)I/ISI/I‘-ICCKI/Iﬁ CMBICJI HCIIOJIB3YCMbIX BCJIWYHUH, HUX o0o3HaUYeHUsI H
€IMHUILIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PM3UUECKYIO BEJIUUUHY C IPYTMMHU BEJIMYMHAMU;

OIMCBIBATh N3yUYEHHBIE KBAHTOBBIC SIBIIEHUS U IIPOLIECCHI, UCIIOJB3Ys (PU3NUECKHE BETUUUHBI: CKOPOCTh
3JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YaCTOTA CBETA, SHEPTHS U UMITYJIbC (POTOHA, IEPHUO/ MOTypaciaia,
OHEPIUs CBA3U ATOMHLIX AACP, IIPHU OIMMMCAHUHN MPABUJIIBHO TPAKTOBATH @HSHHCCKI/II‘/JI CMBICJI UCTIOJIB3YCMBbIX
BEJIMYMH, UX 0003HAYCHUS U €IUHMIIBI, YKa3bIBaTh (JOPMYJIbI, CBSI3bIBAIOLIME JAHHYIO (GU3NUECKYIO BEIUUHHY
C IpYTMMH BEJIMYMHAMU, BBIUUCIIATH 3HaU€HUE (PU3NUYECKON BEIMYHHBI,

AHAJIIM3UPOBATDH CI)I/IBI/I‘-ICCKI/IG IMpOoHECChl U SBJICHUA, HCIIOJIb3Ys (1)I/ISI/I‘ICCKI/IC 3aKOHbI W IMPUHIUIIBL:
3akoH OMma, 3aKOHBI MOCJIEI0BATEIbHOTO U MApaJJIeNbHOIO COEAMHEHUs MPOBOJHUKOB, 3aKOH JIxoyis—
JleHua, 3aKOH 3JIEKTPOMAarHUTHOM MHIYKIMM, 3aKOH HPSIMOJIMHEHHOIO pacHpoCTpaHEHUs CBETa, 3aKOHbI
OTPaKEHMsI CBETa, 3aKOHBI IPEJIOMJICHUs CBeTa, ypaBHeHHe OMHIUTeHHa i ¢Gorodddexra, 3aKoH
COXPAHEHHUsl PHEPIUH, 3aKOH COXPAaHEHUS HMIIYJIbCA, 3aKOH COXPAHEHUS 3JIEKTPUUECKOIrO 3apsjia, 3aKOH
COXPaHEHHUsI MaccoBOI'0 YHCIa, NOCTysaThl bopa, 3aKOH paJuoakTHBHOIO paclnaja, Mpu 3TOM pa3inyaTh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE U YCIOBHs (IpaHMILbI, 00JacTH)
IPUMEHUMOCTH;

OIIPCACIIATH HAITPAaBJICHHUEC BEKTOPA MHAYKIWMH MArHMUTHOT'O ITIOJIA IMPOBOAHUKA C TOKOM, CHUJIbI AMHGpa
u cuiibl Jlopenna;

CTPOUTH M ONMCHIBATh N300pa’keHHE, CO3aBaeMO€e IJIOCKUM 3€pKaJloM, TOHKOH JIMH30M;

BBINOJIHATH SKCIIEPUMEHTHI 110 MCCIIEI0OBAHNIO (PU3MUECKUX SBJICHUN U MPOIIECCOB C UCIOIb30BaHUEM
NPSIMBIX U KOCBEHHBIX M3MEPEHM: Ipu 3TOM (opMyIHpoBaTh IpodsieMy/3ajadyy W TUIOTE3Y y4eOHOro
AKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MIPEJI0KEHHOT0 000pYy10BaHUs, TPOBOAUTD OIBIT U (HOPMYIHPOBAThH
BBIBO/JIBI;

OCYLIECTBIISATh MpPsSMble M KOCBEHHbIE H3MepeHHUs (U3NYECKUX BEIMYMH, NPU ITOM BHIOMpPATH
OINTUMAaNbHEIN cII0cO0 HU3MCPCHUS U UCIIOJIB30BATh U3BCCTHBIC MCTOABI OLICHKHA HOI’”pCHIHOCTGﬁ 1/13MepeH1/11?1;

uccijaeaoBarb 3aBUCUMOCTH (1)I/IBI/I‘~IGCKI/IX BCJIMYHH C HMCIIOJIB30BAHUCM IIPAMBIX HSMCPCHHﬁI IIpu 3TOM
KOHCTPYUPOBaTh YCTaHOBKY, (PUKCHPOBATH pE3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B
BUjie TaOIUIl U TpadUKOB, A€7aTh BBIBOABI 110 pe3yJibTaTaM HUCCIIEI0BaHMS;

coOmroaaTh mpaBuia Oe30macHOro TpyJa HpHU IPOBEACHUU HCCIEIOBaHUM B paMKax ydeOHOro
AKCIIEPUMEHTA, y4eOHO-HCCIIEeI0BATENIbCKON U MPOEKTHON JIEATEIbHOCTH C UCIIOJIb30BaHUEM U3MEPUTEIIbHBIX
YCTPOKCTB U 1ab0paTopHOro 000pyI0BAHHUS;

pemaTh pacy€THbIE 331a4H C SIBHO 3a/IaHHON (PM3UUECKOM MOJIEINBIO, UCIIONB3YS (PU3HUECKUE 3aKOHBI U
IIPUHIMUIIBI, HA OCHOBC aHajlin3a YCJIOBUSA 3aJadn BI)I6I/IpaTB @Hznqecxy}o MOJCJIb, BBIACIATH (1)I/ISI/III€CKI/I€
BEJIMYUHBI U (OPMYJIbI, HEOOXOAUMBIE Ui €€ pelIeHHs, MPOBOJUTh PacuéThl U OLEHUBATh PEAbHOCTD
MOJIyYEHHOTO 3HaYeHMs (PU3NYECKON BETMUHHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTHYECKH HENIPOTHBOPEUMBYIO LIETIOUKY PACCYKIECHUN
C ONOPO Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKHUE SIBICHMUS,

HCIIOJIB30BAaTh IIpHU PCUHICHUHA yqe6HBIX 3aga4 COBPCMCHHBIC I/IH(i)OpMaHI/IOHHBIe TEXHOJIOTUHN OJIs1
MOUCKA, CTPYKTYPHPOBAHHUS, WHTEPHpPETAllMd M TPEACTaBICHUS YYEeOHOH U  Hay4YHO-IIOMYJISIPHOMN
uHbOpMalUY, TOJXYYEHHOW U3 pAa3NUYHBIX HCTOYHMKOB, KPUTUYECKH aHAJIM3UPOBATh IMOJIy4aeMyIo
uH(pOpMalLHIo;

OOBSICHATH NPUHLMIIBI AEHCTBHSI MAIIMH, IPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3anyaTh yCIOBHS UX
0€30I1aCHOT0 MCII0JIb30BaHUS B IOBCEAHEBHOM KU3HM;



MPUBOJIUTH MPHUMEPHI BKJIaJa POCCUICKUX U 3apyOexHBIX y4EHBIX-(DU3MKOB B pa3BUTHE HAYKH, B
00BsICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJb30BAaTh TEOPETHUECKUE 3HAaHMSA N0 (U3MKE B TOBCEIHEBHOW >KM3HM sl OOecredeHus
0€30MacHOCTH IpH 0OpaIeHHH ¢ TPUOOPaMH U TEXHUYECKUMHU yCTPOHCTBAMH, /ISl COXPAHEHHUS 3/I0POBbSI U
COOJTIOICHHSI HOPM SKOJIOTMYECKOTO MOBEICHUS B OKpPY>KAIOIIEH cpelie;

paboTaTh B IpynIe C BBIIOJHEHUEM Pa3IMYHBIX COLMATIBHBIX POJeH, MIaHUPOBaTh PadOTy IpyMIIbI,
palMoOHANBPHO pacHpeAessaTh 00S3aHHOCTH M IUIAHHPOBATH JEATEIBHOCTh B HECTAHJAPTHBIX CHUTYAIHSX,
a/IeKBaTHO OLICHUBATh BKJIAJ] KaX/10I0 U3 yYaCTHUKOB I'PYIIIIBI B PELIEHUE pacCMaTpUBaeMOM MpoOIeMBI.



TEMATHYECKOE IINTAHUPOBAHHME

10 KIIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/t Konrposbusie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pazpen 1. PUBUKA U METOJAbI HAYYHOI'O IIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 brbmmorexa LIOK
' ARt By https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazjnen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmmorexa LIOK
' © https://m.edso0.ru/7f41bf72
bubmmoteka IIOK
2.2 7
Aluaiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpPAHEHUS B MEXaHUKE 6 1 1 bubmoreia LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuotexa [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
2 1 1
3 OCHOBEI TEPMOZHHAMIIKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEILIECTBA. 5 bubmuoteka [IOK

@da30BbIE TIEPEXOBI

https://m.edsoo.ru/7f41bf72
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Hroro no pasneny 24
Pa3nen 4. JIEKTPOJANHAMUKA
bubnunorexa LIOK
4.1 1
UeKTpocTaTHica 0 https://m.edsoo.ru/7f41bf72
4.9 [TocTosHHBIN 25IeKTpUYECKU TOK. TOKH 12 bubnuorexa [IOK
' B Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOe Bpemsi 2
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/mn Konrpoabnbsie IIpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOAUNHAMUKA
11 MaruauTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnnorexa [JOK
' WHTYKIHS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4yecKHe U 3J1€KTPOMArHUTHBIE 9 1 bubnnorexa [JOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
99 MexaHn4YeCcKHe U 3JIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 24
Pa3zaen 3. OCHOBBI CIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI CIENUATTBHON TEOpUH 4 1 bubnuorexa [JOK
' OTHOCHTEBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 Bu6miorexa LIOK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4. A
3 TOMHOE S7JPO 5 https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 bubmmoreia LIOK
' P P https://m.edsoo.ru/7f41c97c
Uroro no pazneny 7
Pa3nen 6. OGOBIIAIOLIEE IOBTOPEHUE
bubmuorexa [JOK
01 Obobwarouiee nosToperie 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Mara nugposeie
Tema ypoka Kounrpouabusie IIpakTHueckue
n/n Bcero H3yuyeHusi o0pa3oBaTesbHbIE
padoThI padoThbI
pecypchl
1 ®dusnka — Hayka o npupoje. Hayunsie 1 bubnmoreka [JOK
METO/IbI TO3HAHUS OKPYKAIOIIIET0 MUpa https://m.edsoo.ru/ff0c32e2
Ponw u mecTo pusuku B hopMupoBaHUM
2 COBPEMEHHOI i)a YHOM K(g I’[)‘I/IHIi MHpa, B 1 bubmorexa HOK
p . y P Up ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JIIOIeH
MexaHn4ecKoe IBUKCHUE.
OTHOCHUTENBHOCTh MEXaHUYECKOTO bubmuoreka [IOK
3 1
nBwxenusd. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE IPSMOIMHEMHOE JIBUKECHHUE 1 bubmorexa HOK
P P A https://m.edso0.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSAMOIMHENHOE 1 bubmuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e
6 CBoOonHOe majeHne. Y CKopeHue 1 bubmuoreka [IOK
CBOOOAHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe nBmxenue. J[prmkenne 1 bubmuoreka [{OK
MaTepUaIbHOU TOYKHU IO OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Ipunnun otHocuTenbHOCTH ["anunes.
8 Huepnuanbable cucteMbl oTcueTa. IlepBrlil 1 bubnnorexa [JOK
P P https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cumna. Ilpunnun
P NS bubnuotexa [JOK
9 cynepno3uiuu cui. Bropoif 3akon 1

Herorona niis MatepuanbHOU TOYKH

https://m.edsoo.ru/ff0c3be8
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Tpetnii 3akoH HeroToHa niis

but6mmoreka [IOK

10
MaTepHUAIIBHBIX TOYEK https://m.edsoo.ru/ffOc3be8
1 3aKoH BCEMUPHOTO TsAroreHus. Cuia bubmmoreka [JOK
TsbkecTH. [lepBast kocMHYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnunoreka LIOK
12 Cuna ympyroctu. 3akoH ['yka. Bec tena
yipy 4 https://m.edsoo.ru/ff0c3el8
Cuina tpenusi. Koapdunment tpenus. Cuna
13 con OTiBJIeHI/ISI 1} qp)l(bﬂBmeHmf Tena B bubmmorexa [JOK
P P https://m.edsoo.ru/ff0c3f76
KUJKOCTHU WM ra3e
[TocTynarenbHOE U BpalaTesbHOE
14 JIBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bubnunoreka LIOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBecHsI TBEPAOIO Tea
HNMnynec MaTepuabHOW TOUYKH, CUCTEMBI
15 MaTepHaIbHBIX TOYEK. MIMITyJIbC CHIIBI. bubnuorexa [IOK
3aKoH coXpaHEHUs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIKEHUE
PaGota u momrHOCTh cuibl. Kunetndeckas
16 sHeprus MmarepuanbHol Touku. Teopema 00 bubmmorexa [TOK
P P - P https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUUECKOM SHEPT U
[ToTrenumanbHas sHeprud. [loTeHumanbHas
17 SHEPTrus ynpyro nehopMUPOBAHHONK bubnnorexa [JOK
npy>kuHbl. l[loTeHnanbHas sHeprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMIIU
[ToTeHunanbHble U HE MOTEHIUATIBHBIE
cuibl. CBs3b pabOThI HE TOTEHIIUATHHBIX
o bubmuoreka [{OK
18 CHJI C U3MEHEHUEM MEXaHUUYECKOW SHEPTUH
https://m.edsoo.ru/ff0c478c
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHU4ECKON YHEPTUU
19 JlaboparopHas pabota «lccrnenoBanue

CBsA3HU pa6OTBI CHUJIBI C U'BMCHCHHUEM
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MEXaHUYECKOM SHEPruu Tella Ha IpuMepe
paCTsKEHUS PE3UHOBOTO JKI'yTay

20

KoHnTtponbHas pabota 1o Teme
«Kunemarnka. Jlunamuka. 3aKOHBI
COXpaHEHHUS B MEXaHUKE)

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Iubdysus

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4dc?2

22

23

24

Xapaxkrep ABUKECHUS U B3aUMOJACHCTBUS
yacTul BewecTsa. Monenu cTpoeHust
ra3oB, )KUJAKOCTEW U TBEPABIX TEI

Macca monekyin. KonnyectBo BemiecTsa.
[TocTostnuas ABoraapo

TermoBoe paBHoBecue. Temneparypa u e€
u3Mmepenue. [lkana remneparyp Llenscus

25

26

27

WNneansusiii raz3 B MKT. OcHoBHoe
ypaBueHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKOM SHEPIUur
JIBUJKECHHSI MOJIEKYJl. Y paBHEHHUE
MenaeneeBa-Knanelipona

3akon JlanpToHa. ['a30BbIe 3aKOHBI

bubnmorexa LIOK
https://m.edsoo.ru/ffOc4fde

bubnmorexa LIOK
https://m.edsoo.ru/ff0c511e

28

JlabopaTtopnas pabota «HcciaenoBanue
3aBHCUMOCTHU MEXIY ITapamMeTpaMu
COCTOSTHUS Pa3peKEHHOTO Ta3ay

29

30

N3omnporiecchl B uaeaaIbHOM ra3e u ux
rpaduyeckoe npeacTaBIeHNue

BHyTpeHHsIsI SHEpTHs TEPMOTUHAMHYESCKON
CHCTEMBI U CIIOCOOBI €€ U3MEHCHHSI.
KonudecTBo Temnote! u paboTa.

bubnunorexa LIOK
https://m.edsoo.ru/ff0c570e

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4b74
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BHyTpeHHss sHEprUsi 0THOATOMHOTO
UJEAIBHOTO rasa

31 Bune! teronepenaun bubmmorexa LIOK
A bed https://m.edsoo.ru/ff0c5¢c36
VY aenpHas TEMIOEMKOCTD BEILIECTBA.
32 KonuruecTBo TEII0THI PH TeIIonepeaaye bubmmorexa LIOK
. P peaate. https://m.edsoo.ru/ffoc5c36
AnuabatHblii mporiecc
33 [lepBrlii 3aKOH TEPMOJMHAMUKY U €TI0 Bu6muoteka [JOK
MIPUMEHEHHUE K U30IpOolIeccam https://m.edsoo.ru/ffOc5efc
34 HeobOpatumocTthb npoIieccoB B IpUpoe. bubnnorexa [JOK
BTopoi1 3ak0OH TepMOIMHAMUKHN https://m.edsoo0.ru/ff0c6230
35 [Tpunmun gevicteust u KI1/ TermoBoit bubmuoreka [IOK
MaIlUHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKoJ0ru4ecKue npooIeMbl
TETUIOIHEPTETHKU
38 O6o6maromuit ypok «MonekymspHas bubmuoreka [IOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbHas padbora no teme
39 «Monexynsprast pusuka. OCHOBBI bubmorexa LOK
y2Ip ’ https://m.edsoo.ru/ffoc6a50
TEPMOIMHAMUKIY
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubmuoteka [IOK
Hcnapenue u KAreHue https://m.edsoo.ru/ff0c63b6
41 AOCONIOTHAS 1 OTHOCUTEIbHAS BIIAYKHOCTh bubmuoreka [{OK
BOo3ayxa. HacelleHHslil map https://m.edsoo.ru/ff0c64d8
Tépnoe Teno. Kpucramnmueckne n
42 amopdHbIe Tena. AHU30TPONHS CBOMCTB bu6muoreka [JOK

KpHUCTAJIJIOB. >KI/II[KI/IC KpucCTaljlbl.
COBpCMCHHHC MaTCpHraJibl

https://m.edsoo.ru/ffOc65f0
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43 [InaBnenue u kpucTayuM3auus. Y geiabHas bu6muoreka [IOK
TeruioTa riasiaenus. CyOnumarus https://m.edsoo.ru/ff0c6708
bub6nmoreka IIOK
44 VYpaBHEeHHE TEIIOBOTO OanaHca
P https://m.eds00.ru/ff0c6820
45 OnekTpu3zanus Ten. JIEKTPUUECKUH 3aps. bubmmoreka [JOK
JIBa BUJa AIEKTPUUECKUX 3apsii0OB https://m.edsoo.ru/ffOcébcc
ITpoBOIHWKH, TUDJIEKTPUKH U
46 H(?JI [IPOBOIHUKHU 3a12))H COXpaHEHUs buGnuorexa [IOK
yip ’ P https://m.edsoo.ru/ff0c6bcc
AIEKTPUYECKOTO 3apsia
47 Bzaumopeiictue 3apsiioB. 3akoH Kyrona. bubnnorexa [JOK
To4YeUHBIN 2JIEKTPUYECKHUN 3apsi] https://m.edsoo.ru/ffOc6ced
Hanpspk€HHOCTD 37EKTPUUECKOTO MOJIS.
48 [TpuHIMI CyNepIIO3UIINH SIEKTPUUECKUX bubmmorexa [JOK
P . YHep N P https://m.edsoo.ru/ff0c6df2
noJiel. JInaum HanpsHKEHHOCTH
49 PaGota cuit 31eKTpoCcTaTHuecKoro moJsl. bubmmoreka [JOK
[Morennuain. PasHocTh TOTEHIINAIOB https://m.edsoo.ru/ffOc6f00
[TpOBOTHUKY U TUIJICKTPUKH B
50 anpeKT OCTaTHYECKOM noljm bubmorexa LOK
P ] https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6mmoteka IIOK
ol OnekrpoéMkocTh. Konnencaro
P A P https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA. bubnnorexa [JOK
DHeprus 3apsHpKEHHOT0 KOHAEHCAaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHAEHcaTopa"
[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMTMPOBAILHOTO
54 anmnapara, CTpyWHOIo IpUHTEpaA.

DieKkTpocTaTHYeCKas 3aIUTa. 3a3eMIICHUE
AIIEKTPONPUOOPOB
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https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

55

DJIEKTPUUYECKUH TOK, YCIOBUSA €T0
cymectBoBaHusl. [locrosunslii Tok. Cuiia
toka. Hanpsixenue. ConpoTuBIIeHHE.
3akoH OMa aJ1s yyacTKa Lenu.
KonTponpHas padota mo Teme: "DHeprus
3apsKEHHOI0 KOHeHcaTopa'.
"IeKTpOEMKOCTh KOHIEHCaTOpa'.

56

[NocnenoBarenpHOE, AapaLIEIbHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOHUKOB.
JlaGopaTtopHast pabora «3yuenue
CMEIIIAaHHOTO COCIMHEHHSI PE3UCTOPOBY

bubnunorexa LIOK
https://m.edsoo.ru/ffOc74f0

57

58

59

60

Pabota u MOILIIHOCTB 3JEKTPUYECKOTO TOKA.

3akon Jxoynsa-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOI)
aneKkTpudeckoi nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenune DJIC ucToOuHMKA TOKA U €T0
BHYTPEHHETO COIPOTUBIICHUS)

DJEeKTpOHHAs MPOBOJUMOCTb TBEPBIX
METaJUIOB. 3aBUCUMOCTb COITPOTUBIIEHUS
METAaJUIOB OT TeMIepaTyphl.
CBepxnpoBOIUMOCTb

DneKTpudecKkuil Tk B Bakyyme. CBolicTBa
AIIEKTPOHHBIX MTyYKOB

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

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

61

[TorynpoBOIHUKH, UX COOCTBEHHAs U
npUMecHas mpoBoAuMocTs. CBoMCTBA Pp—
n-nepexona. [lomynpoBogHUKOBBIE
npudopbI

but6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

62

DNEeKTPUUECKUI TOK B pacTBOpPax U
pacIuIaBax >JIEKTPOJIUTOB.

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DIIEKTPOTUTHIECKAs TUCCOIHAITHSI.

DneKTpoan3
DJIEKTPUUYECKUI TOK B Ta3ax.
. . bubnuorexa [JOK
63 CaMocCTOSATEIbHBIN 1 HECAMOCTOSATEIbHBII 1
https://m.edsoo.ru/ffOc84ae
paspsia. Moauus. [1nazma
DNeKTpUYecKHue MPUOOPHI M YCTPOICTBA U
64 UX I fKTqucxoeII)I HMIlHeHl}/IIe Il)'[ aBHJIA 1 bubmmorexa [JOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKHU 0€3011acCHOCTU
bubnunorexa LIOK
i 1
65 O0600mamul ypok « IIEKTPOTTHAMUKA)) httos://m.edsoo.ru/ffca8be
KonTtponsHas pabora no Teme
66 «Qnexrpocraruka. [locTosHHbII 1 Bbu6mmoteka [JOK
SJIEKTPUYECKUM TOK. TOKU B pa3IuyHbIX https://m.edsoo.ru/ffOc8a8a
cpenax»
67 PeseprHblit ypok. KoHTponbHas paboTa 1o 1 bubnuorexa [IOK
TeMe "DnexkTpoauHamMuka' https://m.edsoo.ru/ff0c8c56
68 PezepBHblit ypok. O6o0mmaronmii ypok mno 1 bubmuoreka [IOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[MPOT'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Kosun4vecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoasusie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
[TocTostHHBIE MATHUTHI U UX B3aUMOJICHCTBUE.
MarnautHoe noie. Bektop MarHuTHON 1 bubmmorexa [JOK
. b MR https://m.eds00.ru/ff0c9778

WHAYKIWH. JIMHAM MarHATHON WH]TyKITUU
MarnutHoe 1ose mpoBOAHHUKA C TOKOM. OIBIT
Opctena. BzaumopeiicTBre MpOBOJHUKOB C 1 bubnuorexa LIOK

p ' p https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHast pabora «3yuenue 1 1 bubnuorexa [JOK
MAarHUTHOTO I10JI KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJISI HA TPOBOJHUK C
tokoM. Cunia Amriepa. JlaboparopHast pabota 1 1 bubnmnorexa [JOK
«HccnenoBanue 1elCTBHS OCTOSHHOIO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy C TOKOM»
JleficTBHEe MarHUTHOTO MOJISI HA IBHXKYLILYIOCS
3apspkeHHYy0 yactuily. Cuna Jlopenna 1 bubmorexa LIOK

P Y Y- P ) https://m.edsoo.ru/ff0c9df4
Pa6ota cuel Jlopenna
OneKkTpoMarHuTHas uHAykuus. [lotok
BEKTOpa MarHUTHOM MHAyKuuu. 31C 1
WHIYKUWU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykunn Papanest
JlaGopartopHas pabota «MccnenoBanue 1 1 bubnnorexka [JOK

SABJICHUSA BHCKTpOMaFHHTHOﬁ HUHAYKIUH

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

NuaykTUBHOCTG. fIBIEHUE CAaMOUHAYKLIHUH.
OJIC caMOMHAYKIIUUA. DHEPTUSI MATHUTHOTO
MOJISl KaTYIIKK ¢ TOKOM. DJIEKTPOMAarHUTHOE
oJie

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoicTBa U UX IPUMEHEHHUE:
IIOCTOSIHHBIE MAarHUTBI, dJIEKTPOMArHUThlI,
JJIEKTPOABUIATENb, YCKOPUTEIIN
3JIEMEHTapHBIX YaCTHL], UHAYKIIMOHHAs I1€Yb

10

11

12

O06o6marmuil ypok « MarHuTHOE TOJIe.
3HCKTpOMaFHHTHa$I HHIAYKOUS»

KonTponbnas pabota no reme «MaraHutHoe
nosie. DNeKTPOMarHuTHasT MHAYKIIHSD)

CBoOOIHBIE MEXaHHUECKHE KOJIeOaHusl.
["apmonnueckue KoneOaHusi. Y paBHEHUE
rapMoHH4eckux konebanuii. [IpeBpaiienue
SHEPrumn

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHast pabota «HMcciaenoBanue
3aBUCHUMOCTH TIEPUO/Ia MANIBIX KoJeOaHun
rpy3a Ha HUTH OT JITMHBI HUTH U MacChl
rpy3a»

14

Konebatenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KOJeOaHUs B UeaIbHOM
K0JIeOaTeIbHOM KOHTYpe. AHAIOTHS MEXIY
MEXaHUUECKUMH U AIIEKTPOMArHUTHBIMH
KOJIEOaHUAMU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyrna ToMcoHa. 3aK0H COXpaHEHHS
SHEPTUU B UICATLHOM KOJIeOaTeIIbHOM
KOHTYpE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcb9c4



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

[pexncraBnenne 0 3aTyXarOMUX KOJICOAHHSIX.
BbIHYXIEeHHBIE MEXaHUYECKHE KOJICOAHNSI.

bubmuorexa [JOK

16 Pe3onanc. BeinyxaeHHbIe https://m.edsoo.ru/ffOcbb86
3JIEKTPOMAarHuTHbIE KOJIeOaHUs
[lepemennslii Tok. CHHYCOUIANbHBIN
17 [IEPEMEHHBIN TOK. MOLTHOCTh IEPEMEHHOTO bubmumoreka [IOK
TOKa. AMIUTUTYJTHOE U JEHCTBYIONIEE https://m.edsoo.ru/ffOchd34
3HaYEeHUE CUJIbl TOKA U HAIIPSDKEHUS
18 Tpauchopmarop. [IponsBoacTBo, epenava u
noTpedIeHUE 3JIEKTPUUECKON SHEPTUU
VYCTpoiicTBO U IPAaKTHYECKOE IPUMEHEHUE
19 3JIEKTPUUECKOT0 3BOHKA, FeHepaTopa bubmmorexa LIOK
. https://m.edsoo.ru/ff0cc324
NIEPEMEHHOT0 TOKa, JIMHUN AJIeKTporepeaay
OKOJIOrHYecKHe PUCKH IIPU IPOU3BOJICTBE
20 3eKTpodHeprun. KynbTypa ncnosib30BaHus
JJIEKTPO’HEPIUH B ITIOBCEAHEBHOMN KU3HU
MexaHuueckre BOJIHBI, YCIOBUS
91 pacnpoctpanenus. [lepuon. CkopocTth bubnnorexka [JOK
pacpoCTpaHeHus U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
ITonepeunble U MPOIOJIBHBIE BOIHBI
99 3Byk. CKOpOCTb 3ByKa. ' pOMKOCTbH 3BYKa. bubnuorexa [JOK
Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
23 ONEKTPOMarHUTHbHIE BOJIHBI, UX CBOMCTBA U bubnuorexa [IOK
ckopocTtb. [lIkana 351eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIMIBI PagUOCBSI3U U TEIEBUACHHUS.
PasButne cpencts cBa3u. Pannonokanus
25 KonTtponbHas padora «Konebanus u BOJTHB» bubnmorexa LIOK

https://m.edsoo.ru/ff0cc6f8



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

[IpssMonMHENHOE pacpOCTPaHEHHE CBETA B

bubmuorexa [JOK

26 OJIHOPOAHOM cpefie. ToueyHbI UCTOYHHUK
AHOpOA bl https://m.edsoo.ru/ff0cd350
cBera. Jlyu cBera
OtpakeHue cBeTa. 3aKOHbBI OTPAKEHUS CBETA.
27 [TocTpoenne M300paKeHHH B IITIOCKOM bubmmorexa [JOK
P P https://m.edsoo.ru/ff0cd4e0
3epKaje
[Ipenomnenue ceta. [lonHoe BHyTpeHHEE
28 oTpaxkenue. [IpeaenbHbIi yroa moaHoro bubmmorexa [JOK
P - Pe Y https://m.edsoo.ru/ffocd7f6
BHYTPEHHETO OTPAKCHHUS
29 JlaboparopHas pabota «3mepenue bubnuorexa [JOK
MoKa3aTelisi IPEeJIOMJICHUS CTEKIIay https://m.edsoo.ru/ff0cd67a
30 Jlunzsl. [locTpoenune n300pakeHuii B JIMH3E. bubnuorexa [JOK
®opMyJia TOHKOH JIMH3BL. Y BEJINYEHUE JIUH3bI https://m.edsoo.ru/ffOcddle
31 JlabopaTtopHast pabota «HMcciaenoBanue
CBOICTB M300pa’keHUH B JIMH3aX»
Hucnepcus ceera. CloXXHbIH cocTaB 6e10ro
32 csera. l[Ber. JlabopaTopHas paboTa
«Habnronenne qucnepcuu cBETay
33 Wurepdepennus creta. Judpaxnus ceera. bubnnorexka [JOK
JudpakumonHas pemeérka https://m.edsoo.ru/ffOced22
34 [TonnepeunocTh cBeTOBBIX BONH. [lonspuzanus bubnuoreka [IOK
cBeTa https://m.edsoo.ru/ffOcf02e
35 OnTudeckrie MpuOOPHI M YCTPOICTBA U
YCIIOBUS UX 0€30MacHOTr0 MPUMEHEHUS
['paHUIBI TPUMEHUMOCTH KJIACCHIESCKOM
. bubnuorexa [JOK
36 MexaHukH. [TocTynaTel cienuansHON Teopun

OTHOCHUTCIIBHOCTHU

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OTHOCHUTEIBLHOCTh OIHOBPEMCHHOCTH.

bubmuoreka [JOK

37
3aMe/IJIeHre BpEMEHU U COKpAIeHUE JITTUHbI https://m.edsoo.ru/ffOcfa42
DHeprus U UMIYJIbC PEISITUBUCTCKOM

38 gacTullbl. CBSI3b MACChI C YHEPTUEH U bubmorexa LHOK

HbL P https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTHUsl OKOS

39 Kontponbhas padora «Ontuka. OCHOBBI bubnnoreka [HOK
CIIeIMaIbHON TEOPUH OTHOCUTEIILHOCTH https://m.edsoo.ru/ffOcf6f0

40 ®otonbl. opmyna [1nanka. DHeprus u bubnuorexa [JOK
UMIyJbC (OTOHA https://m.edsoo.ru/ffOcfel6

41 OTtkpeITHE U HccaenoBanue Gorodddekra. bubnnoreka [JOK
Omneitet A. I'. CTonerosa https://m.edsoo.ru/ffOcffc4
3akonbl porodddexra. YpaBHEHHE

42 BﬁHMTegl)Ha JICI})I(I)(bOTOS(b(;eKTa «KpacnHas bubmorexa LHOK

a - BP https://m.edsoo.ru/ff0d015e
rparumay gororpdexra

43 Hasnenue ceera. OnbiTel [1. H. JIeGenena. bu6mmoreka [IOK
XUMHYeCcKoe JelCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue yCcTponucTBa U MPaKTUYECKOe

44 npUMeHeHue: (OToINEeMEHT, GOTOAATUHK,

COJIHEUHas1 OaTapesi, CBETOIUO/

45 Pemenne 3amau no reMe «IJ1€MEHTEI bu6nmoreka [JOK
KBAaHTOBOW ONTHKI https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OTBITHI

46 Pesepdopna no paccesHuio 0-yacTu bubmmorexa LIOK

POOPA p H https://m.edsoo.ru/ffod091a
[MnanerapHas Mojenb aToMa
b K
47 [Toctynarsr bopa uonuorexa LO

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

48

W3nydenue u noromienrne (GOTOHOB TPH
Mepexo/ie aToMa C OJHOTO YPOBHS YHEPTHH Ha
npyroi. Buabl ciekTpos

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0afa

49

BoaHoBEIe cBOMicTBa yacTull. BoiHEI fe
bpoiina. KopriycKyIspHO-BOJIHOBOM Ayau3M.
CHOHTaHHOE U BBIHYKJICHHOE U3ITy4YCHHE

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

50

51

52

OTKpBITHE PAAMOAKTUBHOCTH. OIBITHI
Pesepdopaa mo onpeneneHuto cocrasa
PAAOAKTUBHOI'O U3JTyYCHHA

CsoiicTBa anbda-, 6eTa-, raMMa-u3ITydeHHUs.
BrnustHue paginoakTHBHOCTH Ha KUBBIE
OpraHU3MBbI

OTKpBITHE TPOTOHA U HEUTpPOHA. MI30TOIIbI.
Anbda-pacniaa. DNEeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmnaj. ["amma-
U3IIy4YeHUe

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBS3U HYKIIOHOB B siape. S nepHbie
peakuuu. Saepusiit peaktop. [Ipobiemsl,
MEPCIEKTUBBI, YKOJIOTUYECKUE aCIIEKThI
AIEPHOMN DHEPreTUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

55

DneMeHTapHbIe YacTuilbl. OTKPBITHE
Mo3UTpoHa. MeTo bl HAOTIOICHUS U
pEruCTpaluy JIEMEHTAPHBIX YACTHII.
Kpyruslit cton «®yH1aMeHTanbHbIE
B3anMojeiicTBus. EquHCTBO (hm3nueckoit
KapTUHBI MUP»

Bup 38é3aH0T0 HEOa. Co3BE3Us, APKHE
3BE3 /1B, IUNTAHETHI, UX BUAUMOC ABIKCHUE.
ConHeyHas cucTeMa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Conure. Comaeunas akTHBHOCTE. VICTOYHHUK
sHepruu CoJtHIa U 3BE3]1

S7

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKH.
3BE3/bI TIaBHOM I10CIJIEA0BATEIHLHOCTH.
Buytpennee crpoenue 38€31. COBpeMEHHbIE
MIPEICTABJICHUS O IPOUCXOXKIACHUH U
spororun CoHIa U 3BE31

58

Mineunsiii [IyTe — Hama ['anakTuka.
[Tonoxenue u aBmxenue CosHia B
lNanmaktuke. ['anaktuku. YEpHbIE ABIPHI B
Apax rajlakTUK

59

60

Bcenennas. Paz6eranue ranaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe usinyuyeHue.
MeraraiakTuka

HepemeHHLIe HpO6J’IGMLI ACTPOHOMUHU

61

KontponbHas padoTa «51€eMEHTHI
ACTPOHOMHUU U aCTPOPUIUKU»

62

63

64

O6o6maromuit ypox. Ponb ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJOTHYECKOM, COITMAIILHOM W DTHUECKOH
chepax neaTeTbHOCTH YeJI0BEeKa

O6o6marmuii ypok. Pons u mecto Gpusuku u
ACTPOHOMHH B COBPEMEHHOM HAyYHOMH
KapTUHE MHUpaA

O6o6maromuii ypok. Ponb ¢puznyeckoit
TeopHuH B ((OPMUPOBAHHUHU TIPEICTABICHUN O
(bu3uvecKoit KapTHHE MUpa




O6o6marmuii ypok. Mecro gusudeckoi
KapTUHBI MUPa B 0OIIEM PSIY COBPEMEHHBIX

05 €CTECTBEHHO-HAYYHbIX PEJICTABICHUH O L
pupoje
66 PesepBHBI ypok. MarautHoe 1ose. 1
DJNIeKTPOMarHuTHasE MHIYKIUS
67 PezepBHblii ypok. Ontuka. OCHOBBI 1
CIEIMaJIbHON TE€OpUH OTHOCUTEIBHOCTH
68 Pesepnblii ypok. KBantoBas ¢usuka. 1 bubnuorexa [JOK
DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METOJINYECKOE OBECITEYEHUE OBPA3OBATEJILHOTO
MMPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

» Gusuka, 10 kmace/ Msixkumes I'.41., byxosueB b.b., Corckuit H.H. mon penakiueit
[MapdentreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemienue

» ®usuka, 11 knace/ Msakumes I'.J1., byxosnes b.b., Yapyrua B.M. nox penakiueit
[MapdentreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemienue

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. ®usuka. 10 kirace. YueOHuK y1s1 00111e00pa3oBaT. OpraHU3alui ¢ MPUI.HA AJICKTPOH.
HocuTene: 6a30BbIi U npoduibHbI ypoBHH/ ['.51. Mskumes, b.b. Byxosues, Corckuit H.-H./ M.:
[Ipocsemenue, 2020.

2. Kynepmureitn 10.C. ®usuka. AuddepenunpoBannsie KoHTposbHbIE padoThl.7-11kmace.CII6.:
Nza. Hom «Cents6pb», 2015.

3. ®usuka. «KoHCTPYKTOP» CaMOCTOSITENBHBIX U KOHTPOJIbHBIX padoT. 10 — 11 kitaccel:
rocobue 1 yuuresei odmeoodpasosar. yupexaenuit/ C.M. Auapromeukus, A.C.
Cnyxaesckuii.- M.: IIpocBemenue, 2018.

4. Coopuuk 3ama4 no ¢usuke. 10-11 kiaccel (k yueoHukam I'.S1. Mskuiesa u.ap.) — M.:
Ok3amen, 2019.

5. Coopnuk 3anad no ¢usuke st 10—11 kmacesl: mocobue 1uist yyamuxcs oomeo0pa3osar.
opranm3anuii: 6a3oBerii u podui. ypoau / H.A. [lapdentoea.- 5-¢ uzn. M .: [Ipocsenienne,
2017 1.

6. ®usuka. 3agaunuk. 10-11 x.: [TocoOue st oduieodpazosar. yupexaenuii / Peivkesny A. I1.
- M.: [Ipoda, 2019.

7. TemaTuueckue caMOCTOSTENILHBIC U KOHTPOJIbHBIE paboThI 110 ¢pusuke. 10 kmacc. / O.H.
I'pomiesa.- M.: Dk3amen, 2017.

8. A.Il. PermkeBuu. COoopHuK 3a1a4 1o ¢pusuke. Mocksa, [poda, 2017 r

9. ®poHTanbHbIE TabopaTopHbie padoThI o Gu3nke B 7-11 kmaccax 00meoOpa3oBaTeIbHBIX
yupexnaenusax: Ku. nns yuurens / B.A. bypos, 10.1. [Tuk, b.C. 3BopsikuH u ap.; nox pen. B.A.
bypoga, I'.I'. Huxudoposa. - M.: [Ipocsemenue: Yueo, aut., 2015

10. Konudukarop 31eMEHTOB coJiepKaHusl U TpeOOBaHUIN K YPOBHIO TOJITOTOBKU BBIITYCKHUKOB
00111€00pa30BaTENbHBIX YUPEXKICHUN 15 mpoBeieHHs B 2024 roty €AMHOr0 rocy/1apCTBEHHOTO
sk3amena no ®U3UKE.

11. JI. A. Kupuxk. ®uzuka 10. COOpHUK CaMOCTOSATENBHBIX U KOHTPOJIBHBIX paboT. MockBa
«Mnekca» 2019 r.

12. ®uszuka. 10 kmace: TeXHOIOTHUECKUE KapThl ypOKOB 1o yuebHuky ['.51. Mskumesa, b.b.
byxosuesa, H.H. Corckoro/ aBt.-coct. H.JI. [lenareiiuenko.- Bonrorpaa: Yuurens. 2019.

13. I'.B. Mapkuna ®uzuka 10 xnacc. [Toypounsie rmnansl mo yueonuky I'.51. Mskumesa, b.b.
BbyxoBuesa. B.: Yuurens, 2020.

14. COOpHUK TECTOBBIX 3aJJaHUN JJI1 TEMATHUECKOT0 U UTOroBoro KoHTpoist. Pusuka 10 kiacc.
M.: «<MuaTennext-Lentpy», 2019

IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1. bubmmoreka IIOK https://m.edsoo.ru

2. https://resh.edu.ru

3. https:/lyaklass.ru

4. https://edu.skysmart.ru

5. https://urok.apkpro.ru






