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INOSCHUTEJIBHASA 3AIIUCKA
Pabouas mporpamma mo yuyeOHomy mnpenmery «®Pusnka» 0a3oBBI YpOBEHb NpeAHAa3HAUYEHA IS
oOyuaromuxcs 10-11 kinaccoB MAOY nuues Ne8 nmenu H.H. PykaBuimnukosa r. Tomcka.
[Iporpamma cocraBieHa Ha ocHoBe PDenepanbHON paboyell mporpaMMbl y4eOHOTO MpeAMeTa
«Du3nKa» Ha YpPOBHE CpPEJHEr0 00Iero 0Opa3oBaHMs M MOJUICKUT HETIOCPEICTBEHHOMY NPHUMEHEHHUIO TIPH
peanmmzanuu oos3atenbHoi yactu OOIT COO.

[lepeueHb HOPMATUBHBIX JOKYMEHTOB, UCIIOJIb3YEMBIX IPU COCTABIECHUH pabovel IporpaMMyl:

1. ®enepanbubiii 3akoH oT 29 nekabps 2012 1. Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoit
denepanuny;
2. ®denepalibHBII  TOCYAAPCTBEHHBIM 00pa30BaTEIBHBIA CTAHIAPT CPEIHEro oO0mero ooOpa3oBaHUs

(yrBepkIeH npuka3zoM MuHHCTEpcTBa 00pa3oBaHus U Hayku Poccuiickoit @enepamyu ot «17» mas 2012 .
Ne 413 B pen. ot 11.12.2020);
3. DenepanbHOI 00pazoBaTeIbHON IPOrpaMMbl cpeiHero odiiero oopa3oBanus (YTBEpakKAECH MPUKa30M
Munuctepcra npocserienust Poccuiickoit @eneparuu ot «23» Hosa0pst 2022 r. Ne 1014);
4. [Tpuxa3 MunucrepcrBa npocseuieHuss P® ot 2lcentsOps 2022 r. Ne 858 00 yTBepkIeHUU
denepanbHOro mepeuHss Y4eOHUKOB, JOMYLIEHHBIX K HCHOJb30BAHUIO MpPU peaTM3alUd  HMEIOLIUX
TOCYJapCTBEHHYIO aKKpEAUTALUMI0 00pa30BaTEeNIbHBIX MPOrpaMM HayaJbHOIO OOIIEro, OCHOBHOT'O OOILETO,
cpeaHero odmiero 06pa3oBaHus OpraHU3alUsIMU, OCYLIECTBIISIOIIUMA 00pa30BaTENIbHYIO AESTEIbHOCTD;
5. Konuemnus npenogaBanus yae6Horo npeamera «Pusukay» ot 03.12.2019 1.
6. Canllun 2.4.3648-20 «CaHuTapHO-3MUEMHOJIOTHYECKHE TPEOOBAHHSI K OpPraHU3aLUsAM BOCITUTAHUS
U 00y4eHUs1, OT/IbIXa U 0370POBJICHUS I€TEH U MOJOACKU;
7. OcHoBHas o0Opa3oBareiibHasl porpamma cpeatero oomero oopazoanuss MAOY nunes Ne 8§ nmenu
H.H. PykaBumnukosa r. Tomcka;
8. IIporpamma Bociutanuss MAOYVY snnes Ne® nmenu H.H. PykaBunnnkosa r. Tomcka
9. Yuebnoro mnana MAOY nunes Ne§ nmenn H.H. PykaBumnukona r. Tomcka;

Pabouas mporpamma HampaBieHa Ha oOecriedeHHe JTOCTHKEHUH TUIaHUPYEMBIX PE3yJIbTaTOB OCBOCHMUS
OCHOBHOM 00pa30BaTEILHOM MPOTPAMMBI CPETHETO O0IIeTo 00pa30BaHMs.

[IporpamMa mnpeaHa3HadyeHa JUIsl MMPOBEACHUS YPOKOB PYCCKOTO S3bIKa MO Y4€OHO-METOAMYECKOMY

koMIuiekcy I'. fI. Mskumesa.

®du3uka Kak Hayka 0 HauOoJjee O0IIMX 3aKOHAX MPUPObI, BHICTYIAs B KaueCTBE y4eOHOIO MpeaMeTa

B IIKOJI€, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTeMYy 3HaHUN 00 okpyxkarmem mupe. [IIKombHBIH Kypc
GU3UKN — CUCTEMOOOPa3yIOIUI ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (hU3UUYECcKHe
3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB U SIBJICHHI, N3y4aeMbIX XUMUEH, Ononorueii, pusmueckoit reorpadueii
u actpoHoMueil. Mcrnonp3oBaHne M aKTUBHOE NMPUMEHEHHE (PU3MUECKUX 3HAHUM ONpeesseT XapakTep U

pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cepe dHEPreTHKH, TPAHCIOPTA, OCBOCHHS KOCMOCA, MOyUeHHS



HOBBIX MaTepHaliOB C 3aJaHHBIMU CBOWCTBAMM U ApYrux. M3ydeHune (U3MKH BHOCUT OCHOBHOW BKJaJa B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOW KaPTUHBI MUpa 00ydyarommxcs, B GopMUpOBaHNE YMEHUN TPUMEHSTh
HAYYHBIF METOJ MO3HAHUS [TPH BHIMIOJIHEHUH UMHU YI€OHBIX UCCIICIOBAHUM.

B ocHOBY Kkypca (u3uKM 1J11 YPOBHS CpeiHero oouero oopa3oBaHus MON0XKEH pAll UIEH, KOTOpbIe
MOYKHO paccMaTpUBaTh Kak MPUHLUIIBI €r0 TOCTPOSHHUS.

Wnes uenoctHocTH. B COOTBETCTBUM € HEN KypC SIBISIETCS JIOTMUECKU 3aBEPIIEHHBIM, OH COACPKUT
MaTepHaj U3 BCeX pa3zenoB (PU3MKH, BKIOYAET KaK BOIPOCH KIACCHYECKOH, TaK M COBPEMEHHON (PU3HUKH.

Wnesa renepanusauuu. B cooTBercTBMM ¢ Hel Marepuan Kypca (U3MKH OOBEAMHEH BOKPYT
¢u3ndeckux Teopuil. Benymum B kypce sBisiercs GopMupoBaHHe NPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX
MaTepHH, BEILECTBE U IOJIE.

Wnes rymanurapuzanuu. Peanuzanuss wujaen mnpeanosnaraeT HUCIOJIb30BAHWE T'yMaHUTApHOTO
noteHnuanza GU3MYECKol HayKH, OCMBICIEHUE CBSI3U PAa3BUTHUS (PU3UKHU C PA3BUTHEM OOILECTBA, a TAKKE C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M 3KOJIOTHYECKUMU NpoOIeMaMu.

Wnes npuxiiagHoil HarpaBneHHOCTH. Kypc ¢u3uky mpearmnonaraeT 3HaKOMCTBO C IIHPOKHM KPyroM
TEXHUUYECKHUX U TEXHOJIOTMUYECKUX PUIIOKEHUN U3yUYEHHBIX TEOPUM U 3aKOHOB.

Wnes >Kkojoru3almy peaiu3yercsi MOCPeACTBOM BBEJCHUS JIEMEHTOB COJCPXKAHMUS, MOCBIILEHHBIX
9KOJIOTUYECKUM IpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSA3aHbI C Pa3BUTHEM TEXHUKU U TEXHOJOTHH, a
TaKke 00CykAeHUs IPo0IeM PallMOHAIBHOIO IPUPOIONIOIB30BAHUS U HKOJIOTMUECKON O€30MacCHOCTH.

Crep>KHEBBIMHU 3JIEMEHTaMH Kypca ()U3MKU Ha YPOBHE CpPEAHEro 00Iero oOpa3oBaHUs SBISIOTCA
¢usnueckue Teopuu (GopMHpPOBaHUE MPEACTABICHUIN O CTPYKTYpe MOCTPOEHHs! (PU3NUYECKON TEOpUH, POJIU
(GyHAaMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX IPEACTaBICHUSX O MPUPOAE, TpaHHLAX
IPUMEHUMOCTH TEOPUH, 1JIs1 OTIMCAHUSI ECTECTBEHHO-HAYUYHBIX SIBJICHUN U MPOIIECCOB).

CuHcTeMHO-eATeNIbHOCTHBIM TOAX0J B Kypce (HU3UMKM pealu3yeTcsl MpexJae BCero 3a CUér
OpraHu3alK HKCIEPUMEHTANBHON AesATeabHOCTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca (pu3MKH —
9TO HUCIOJIb30BAaHUE CUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCHEPUMEHTOB M Ja0OpaTOpHBIX PadoT,
KOTOpBIE B Mporpamme mno ¢u3uke oObeIUHEHbl B OOIIMHA CHUCOK YYEHHUYECKUX IMPAKTUYECKHX paloT.
Boigenenue B yka3aHHOM IepedyHe JaOOPAaTOpPHBIX paboOT, MPOBOAUMBIX JJIi KOHTPOJS W OICHKH,
OCYILECTBIISICTCSI yJaCTHUKaMU 00pa30BaTEILHOIO IMpoLecca MCXOJS U3 OCOOCHHOCTEH IUIAHUPOBAHUS U
ocHamieHus kaOuHera @usuku. Ilpu sToM obecreunBaeTcsi OBIAJEHHE OOYYAIOUIUMUCS YMEHUSIMHU
MPOBOJNTH KOCBEHHbIE W3MEPEHUS, HCCIEAOBAHUS 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH M IMOCTAaHOBKY
OTIBITOB T10 TPOBEPKE MPEAJIOKEHHBIX THITOTES.

Pemienne pacu€THBIX M KayeCTBEHHBIX 3a/lau C 3aJlaHHON (PU3MYECKOM MOJENbIo, MO3BOJIAIOLIEe
IPUMEHSTh U3YUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOT0 pa3Jielia Kypca, TaK U UHTETpUPYsl 3HAHUS

M3 PpPasHbIX pa3aciios. HJ’IH KauC€CTBCHHBIX 3aJdad IPHUOPUTCTOM MABJIAIOTCA 3aJaHHA Ha 00BsCHEHHE



MpOoTEeKaHUsl (PU3NYECKUX SBJICHUW W MPOIIECCOB B OKPYKAIOIICH JKU3HU, TpeOyroIue BhIOOpa Pu3nuecKon
MOJIENU /715l CUTYaIluH MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusimu DPI'OC COO k MarepuallbHO-TEXHUYSCKOMY OOECIICYCHHIO
yuebHoro mporiecca 0a30BbIi ypoBEeHb Kypca (PU3MKH Ha YPOBHE CpeHero oluiero oOpa3zoBaHUs IOKEH
U3y4aTbCs B YCIOBHSX IMpeIMETHOro kabuHera (U3MKH WM B YCIOBHUSX HMHTEIPUPOBAHHOIO KaOMHETa
IPEIMETOB €CTECTBEHHO-HAayyHOro Iukia. Hammune B kabuHere (U3MKKM HEOOXOIMMOTO J1a0OpaTOpPHOTO
000pyI0BaHUS ISl BBITIOJIHEHUS YKa3aHHBIX B IPOTrpaMMe Mo (PU3UKE YUCHHUECKUX MPAKTHUECKUX padoT u
JEMOHCTPALIMOHHOTO 000PYI0BaHUs 00513aTENbHO.

JlemoHcTpannoHHoe 000opyAoBaHuE (HOPMUPYETCS B COOTBETCTBUU C HMPHUHIUIIOM MHHHMAaJbHOM
JOCTATOYHOCTH M O00ECHeyrBaeT MOCTAHOBKY IIEPEUUCICHHBIX B NPOrpaMMe IO (QHU3UKE KIIFOYEBBIX
JEMOHCTpAIMN JUTSl KCCIIEIOBAHUS M3Y9aeMbIX SIBJICHUN U MPOIECCOB, IMIIMPHUECKUX U (YHIaMEHTAIBHBIX
3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIA.

JlaGoparopHoe 00OpyqOBaHHE ISl YYEHHUYECKUX MPAKTUYECKUX paboT dopMupyercss B BUIAEC
TEMAaTUYECKUX KOMIUICKTOB W OOecreunBaeTcs B pacuy€re OJHOTO KOMIUIEKTa Ha JABYX OOYYarOLIMXCS.
TemaTndeckne KOMIUIEKTHI Ja0OpaTOpPHOTO OOOpPYIOBaHMS JOJDKHBI OBITH MOCTPOEHBI HA KOMILIEKCHOM
UCIOJIb30BaHUHU aHAIOTOBBIX M IU(PPOBBIX MPHUOOPOB, @ TAaK)KE€ KOMITBIOTEPHBIX M3MEPHUTENIbHBIX CHUCTEM B
BUJIE IU(PPOBBIX JTA0OPATOPHUH.

OCHOBHBIMH LEJISIMH U3YYeHUsI PU3UKHU B 00111eM 00pa30BAHUH ABJISIOTCS:

dopMupoBaHUE MHTEpECA U CTPEMIICHUST 00yUJaIOMIMXCSl K HAyYHOMY M3yUYSHHIO TIPUPOJIBI, pa3BUTHE
UX UHTEJUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEHH;

Pa3zButue mnpejacraBieHUil 0 HaydHOM MeETOJie MO3HaHHS U (HOPMUPOBAHHME HCCIEA0BATEIHCKOTO
OTHOIIEHHSI K OKPYKAIOIIHM SIBJICHUSIM;

dopMupoBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa W3Y4YeHHsT OCHOB CTPOCHHUS MAaTEpHUU M
byHIaMEeHTAIbHBIX 3aKOHOB (DU3HKH;

dopmupoBaHUE YMEHUN OOBSICHATH SIBJICHUS C HCIOJIb30BAaHUEM (PU3UYECKHX 3HAHWUW M HAYYHBIX
JI0Ka3aTeNbCTB;

dopMupoBaHUE MPEICTABICHUH 0 PO GUUKHU IJIS1 Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKA
Y TEXHOJIOTHM.

JlocTikeHne 3TUX Lienell oOecreurnBaeTcsl pelieHHeM CIEAYIOIUX 3ada4y B IPOLEecCe H3YyueHUs
Kypca (pU3MKU Ha YpOBHE CPETHET0 O0IIero 00pa3oBaHuUs:

[IpnoGperenue cuctembl 3HaHUM 00 OOHMUMX (PU3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHUSX,
BKIIIOUasi MEXaHUKY, MOIEKYISIpPHYIO (U3UKY, SJIEKTPOAMHAMUKY, KBAHTOBYIO (U3UKY M DIIEMEHTHI
acTpo(hu3UKH;

dopmupoBaHUE YMEHUHN MPUMEHSATh TEOPETHUUECKUE 3HAHUS ISl OOBSICHEHUS (PU3NUECKUX SBICHUIMA

B IIPUPOJIE U AJISl IPUHATHUS PAKTUUECKUX PEUICHHUI B TOBCEAHEBHON KU3HU;



OcBoeHnune croco0OB pelIeHHsT Pa3IMYHbIX 3a7a4 C SBHO 3aJaHHOW (PU3WYECKON MOJAENbIo, 3aiad,
MOJIPa3yMEBAIOIINX CAMOCTOSITENILHOE CO3JaHue (PU3NYECKOW MOJETH, COOTBETCTBYIOIICH YCIOBUSM
3a/1a4u;

[lonnmanue (Qu3HUECKUX OCHOB M MPHUHIMIIOB JCHCTBUS TEXHMYECKUX  YCTPOMCTB H
TEXHOJOTHYECKHUX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOLIYIO CPELY;

OBnaseHne METOJAAMH  CaMOCTOSITEILHOTO — IUIAHUPOBAaHUS M MPOBEICHUS  (PUINICCKUX
OKCIIEPUMEHTOB, aHalIW3a W HMHTEPHpeTaluu WHGOPMAIMU, ONPEICIICHUS JTOCTOBEPHOCTH TMOTYYCHHOTO
pe3yJbTaTa;

Co3ganue  ycnmoBHM  JUIsi  pa3BUTUSL  YMEHUM  IPOEKTHO-HCCIIENOBATEIBCKOM, TBOPYECKOM
JeSATETLHOCTH.

115.5.16. O6uiee uncino YacoB, PEKOMEHIOBAaHHBIX I U3ydeHus: ¢usuku — 136 gacos: B 10 kimacce
— 68 yacoB (2 yaca B Hezento), B 11 kimacce — 68 yacoB (2 yaca B HE/IEIIO).

[Ipennaraemsliii B mporpamme no ¢pu3nke nepeyeHb J1ad00paTOPHBIX U MPAKTHUECKUX padOT SBIISETCS
PEKOMEIOBaHHBIM, YYUTENb JEJIaeT BBIOOP TPOBEACHHS Ta0OpaTOPHBIX pPAbOT W OIBITOB C YY4ETOM

UHAMBUIYaJIbHBIX OCOOCHHOCTEN 00yJarommxcs.

1. COAEP KAHUE YYEBHOI'O TIPEIMETA

1.1. Conep:xanue od6yuenus B 10 kiacce.

1.1.1. Pazgen 1. ®u3uka u METObI HAYYHOTO MMO3HAHUS.

®duznka — Hayka o npupoje. HayuHnble MeToAbl MO3HAHUS OKpYKaroLero Mupa. Poib skcrepumenTa
Y TEOPUHU B MPOIIECCE MO3HAHUS TPUPOIBL. DKCIIEPUMEHT B (PU3HUKE.

MopenupoBanue GU3NUECKUX SBJICHUM W mporieccoB. Hayunwie rumnore3sl. @uznueckue 3aKOHBI U
Teopud. ["paHuIBl MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [[pUHIIUTT COOTBETCTBUSI.

Ponp u mecto ¢usuku B (HOpMHUPOBAHHH COBPEMEHHOW HAyYHOW KapTHHBI MUpPA, B MPAKTUYECKOU
eI TeIIbHOCTH JIFOJCH.

JleMoHcTpanum.

AHanoroBbie ¥ TU(GPOBBIE U3MEPHUTEIBHBIC TPHUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

1.1.2. Pa3znen 2. MexaHHKa.

1.1.2.1. Tema 1. Kunematuka

Mexanndeckoe JaBmkeHHE. OTHOCHTEIIFHOCTh MEXaHWUYECKOTO HBIDKeHHs. CumcremMa oTcuéra.
TpaekTopus.

[lepemenienue, ckopocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs] CKOPOCTh) U YCKOpPEHUE MaTepUallbHOU

TOYKH, UX MPOEKLUU Ha OCU CUCTEMBI KoOpAUHAT. CJI0XKEHUE NEPEMEIICHUI U CII0KEHUE CKOPOCTEH.



PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSIMOJIMHEHHOE ABMKEeHUE. ['papuku 3aBUCHUMOCTH KOOPJMHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHUS MaTEPUaIbHOU TOUKU OT BPEMEHHU.

CBobOoaHOe nageHue. Y cKopeHrne cBOOOHOTO TaJCHHUS.

KpuBonuHueliHoe nBHxeHHE. J[BH)KEHME MaTepUalbHOM TOUKHM IO OKPYKHOCTHM C HOCTOSHHOW IO
MOJIYJIF0 CKOpPOCTBbIO. YTJIOBasg CKOPOCTh, JHMHEWHas ckopocTh. Ilepuog u dactora oOparieHus.
LleHTpOCTpEMUTENIBHOE YCKOPEHHUE.

TexHnyeckue ycTpoiicTBa U IPAKTUUECKOE NPUMEHEHHUE: CIIUJIOMETP, JIBUKEHUE CHAPSIOB, LIETIHbIE
U peMEHHBIE MTepeayH.

JleMoHcTpanum.

Monenb cucteMbl 0TCUETa, MIUTFOCTPALMs KUHEMAaTHYECKUX XapaKTEPUCTHUK JIBUIKEHUSI.

[IpeoOpa3oBanue MBUKEHUN C UCIIOIB30BAHNEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3ayXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmroienue aBrkeHus Tena, OpoIIeHHOT0 MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOJHOTO MaeHMUSL.

Hanpasiienue ckopocTy Mpy IBUKEHUU 110 OKPYKHOCTH.

Y4eHnuecKkui IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OThHI

N3ydyeHne HepaBHOMEPHOTO JBUKEHMS C LIEIBIO ONPEAEIEHUS MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXAY ITyTSAMU, IPOUICHHBIMU TEJIOM 3a IIOCIIEIOBATEIbHBIE PABHBIC
IPOMEXKYTKH BPEMEHH NPU PaBHOYCKOPEHHOM JBM)KEHHUHU C Ha4yalbHOW CKOPOCTHIO, PAaBHOM HYIIIO.

N3ydeHne nBuKEHMs IIapUKa B BI3KON KHUJIKOCTH.

W3yuenue nBUXEHUS Tesa, OpOIIEHHOTO TOPU30HTANIBHO.

1.1.2.2. Tema 2. lunamuka.

[Ipunnun otHOcuTenbHOCTH ['anmunes. Ilepssiii 3akoH HeroToHa. MHepuuanbHbele CHCTEMBI OTCUETA.

Macca tena. Cuna. IlpuHnun cynepnosunmu cui. Bropoi 3akoH HeroToHa 1uisi MarepuaibHOM
ToukH. Tpernii 3akoH HploTOHA 1Sl MaTepHabHBIX TOYEK.

3akoH BceMHpHOro TsAroteHus. Cuna Tsokectu. [lepBas kocmMuyeckasi CKOpOCTb.

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

Tpenune. Buabl Tpenus (1mokos, ckoiabxeHus, kaueHus1). Cuna tpenus. Cyxoe tpenue. Cuna TpeHUs
CKOJIBXKEHHUsI U cuijia TpeHus nokos. Koaddumment tpenus. Cuna cOnpoTHBIEHHS NpPU JIBUKEHUU Tella B
KUJKOCTU WM Tase.

[ToctynarenbHoe U BpaliareabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO Tea.

MOoOMEHT cuiibl OTHOCUTEIBHO OCH BpauieHus. [1neuo cuibl. YciioBus paBHOBECHS TBEPAOTO TeENA.

TexHnuyeckue ycTpoHCcTBa U MPAKTUUECKOE NIPUMEHEHHUE: MOAIINITHUKY, IBUKEHUE UCKYCCTBEHHBIX
CIIyTHUKOB.

JleMoHcTpanum.



SIBrieHne nHepuuH.

CpaBHeHuE Macc B3aMMOJEHCTBYIOIIUX TEI.

Bropoii 3akoH HeroToHa.

Nsmepenue cu.

CnoxxeHue CHiL.

3aBHCUMOCTB CHJIBI YIIPYTOCTH OT Je(OpMaLnu.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOIBEME U AJEHUH.

CpaBHeHHE CHII TPEHUS TIOKOS, KAYEHHS U CKOJIbKEHUS.

YcnoBus paBHOBeCHs TBEPAOTO Tena. Buabl paBHOBeCHS.

YdeHn4ecKuil IKCIIEPUMEHT, Ja0bopaTopHbIe PabOTHI

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3MHOBOM OOpasle, OT
ux neopMarum.

HccnenoBanue ycioBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPALICHUSI.

1.1.2.3. Tema 3. 3aKOHBI COXPAHCHUS B MEXaHHKE.

HNmnynbe MarepuanabHOM TOUYKM (Tena), CHUCTEMbl MaTepHajbHbIX To4eK. Mmmynbc cuibl u
M3MEHEHNE UMITYJIbCa Teja. 3aKOH COXPAaHEHUS UMITyJIbca. PEakTHBHOE IBUJKEHUE.

Pa6ora cunbl. MOIIHOCTH CHUIIBI.

Kunernueckas sHeprusi MarepuaabHOM Touku. Teopema 00 U3MEHEHNN KUHETUYECKOM SHEPTUH.

[lorennuaneHast »Heprusa. I[loTeHuuanbHas SHEpPrus ynpyro AeGOpPMHUPOBAHHON MPYKHUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[loTeHunanpHble U HEMOTEHLIMATIbHBIE CUIbl. CBsI3b paObOThl HEMOTEHIMAIBHBIX CHUJI C U3MEHEHHEM
MEXaHUYECKOM 3HEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXaHUYECKOM dHEepruu.

Ynpyrue u Heynpyrue CTOJIKHOBEHMSL.

TexHnuyeckue ycTpoiicTBa M MPAaKTUYECKOE NMPUMEHEHHE: BOJOMET, KONEP, MPYKUHHBIM MUCTOJIET,
JBUKEHHUE PaKeT.

JleMoHcTpanum.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE BMKEHUE.

[lepexon moTeHNIMAIbHON YHEPTHH B KHHETUYECKYIO M 0OpaTHO.

Y4eHnueckuit IKCIIEPUMEHT, JIabopaTOpHbIE PabOThHI

N3yuenne abCONMOTHO HEYIIPYTOro yAapa ¢ HOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C W3MEHEHHEM MEXaHMUYECKOW SHEpPruM Tejla Ha IMpHMEpe
PaCTSKEHUS PE3UHOBOTO XKIyTa.

1.1.3. Pazpen 3. MonekynspHas ¢pu3nKa U TEPMOTUHAMUKA.



1.1.3.1. Tema 1. OCHOBBI MOJIEKYISPHO-KMHETHIECKON TCOPHUH.

OCHOBHbBIE TOJIOXKEHUS MOJEKYJIIPHO-KMHETUYECKOM TEOpPUHM M HX OIBITHOE OOOCHOBAHHUE.
BpoynoBckoe nBuxenue. Juddysus. Xapakrep IBMKSHUS U B3aUMOCHCTBUS YacTHIl BeulecTBa. Mojaenu
CTPOEHHS Ta30B, KHUJIKOCTEH M TBEPABIX TEJN U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE THUX MO/IENEH.
Macca u pazmepsl mosiekyn. KonnuectBo BemiectBa. [loctosHanas ABoraapo.

TernnoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Llenbcus.

Monens uaeanpHoro raza. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU HJEAIbHOTO
raza. AGcomnoTHas TemrepaTypa Kak Mepa cpelHell KMHETUYEeCKOW SHEpPruu TEIUIOBOTO ABMXKEHHUS YaCTHII
raza. lllkana temneparyp KensBunHa. ['azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Knanelipona. 3akoH
Janbrona. M3ompoueccel B HAEaIbHOM Tra3e C IOCTOSHHBIM KOJMYECTBOM BemecTBa. ['paduueckoe
IpeJICTaBICHUE N30IIPOLIECCOB: N30TEPMa, U30X0pa, u300apa.

TexHuyeckue ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

JlemoHcTpamuu.

OnpIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOECHHE BELIECTBa, (poTorpaguu MOJIEKYJd OpPraHUYeCKUX
COCIMHEHU.

OnpiTel 10 AU Py3Un KUAKOCTEH U Ta30B.

Mogens OpOyHOBCKOTO JBUXKEHUS.

Mogens onbita LlTepHa.

OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Mogaenb, HITIOCTPUPYIOLLAsk TPUPOLY JIaBJICHUS ra3a Ha CTEHKU COCY/a.

OnpIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS UI€AJIbHOTO ra3a, U30MpOLIECCHI.

Y4eHnueckuit IKCIEPUMEHT, JIaDopaTOpHbIE PaOOThHI

Omnpenenenre macchbl BO3/lyXa B KJIACCHOM KOMHAT€ Ha OCHOBE HM3MEpEeHMH 00bEéMa KOMHATHI,
JIABJICHUS U TEMIIEpaTyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMETPaMU COCTOSIHUS pa3peXEHHOI0 Trasa.

1.1.3.2. Tema 2. OCHOBBI TEPMOTUHAMHKH.

Tepmonunamuyeckasi cuctema. BHYTpeHHsISI SHEprus TepMOJMHAMHYECKON CHUCTEMBI U CIIOCOObI €€
u3MeHeHus. KomnuecTBo TemnoTsl U paboTa. BHYyTpeHHss HEprus 0JJHOATOMHOI'O MJIealIbHOTO Ta3za. Bujiel
TEIUIONEPEIau: TEIUIONPOBOJAHOCTb, KOHBEKLIMS, W3JIY4eHHE. YJelbHas TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEIIOTH MpH TeIIonepeaye.

[Tonstue 06 agmabaraoM mpouecce. [lepBriif 3akoH TepMoarHaAMUKH. [IpuMeHeHrne mepBoro 3akoHa
TEPMOJMHAMUKH K u3omporieccam. [ paduyeckas nHTeprperanus paboTs rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatuMocThs Mpo1eccoB B IpUPOJIE.



TennoBele Mamuubl. [IpuHIMNBI AEHCTBUSA TEIJIOBBIX MamuH. [IpeoOpa3oBaHust SHEpruu B
TEIUIOBBIX MamuHax. Koaddumment monesnoro aewcTBus TeruioBod mamuHbl. Lukn KapHo u ero
KO3 PHULMEHT MMOJIE3HOTO ACUCTBUS. DKOJIOTHUECKUE MTPOOIIEMBI TETNIOIHEPTETUKH.

TexHuueckue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHME: [BUraTelb BHYTPEHHErO CropaHus,
OBITOBOW XOJOIUIBHUK, KOHTUIIMOHED.

JleMoHcTpanuu.

V3MeHeHre BHYTpEHHEW SHEPrHH Teja MPH COBEPUICHUH PaOOThI: BBUIET MPOOKH M3 OYTBUIKH TOA
NEICTBUEM CXKATOrO BO3/lyXa, HarpeBaHue 3¢upa B JaTyHHOI TpyOke MyTéM TpeHHsl (BUICOIEMOHCTPALIHS).

W3meneHnue BHyTpeHHEH 3Hepruu (TemrepaTypsl) Tella Ipu TeIuionepeaaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YIITHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTeNsl BHYTPEHHETO CrOPaHusl, p€aKTUBHOIO JBUTATEIIS.

Y4eHnuecKui IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OThHI

N3mepenue yienbHONU TEIUIOEMKOCTH.

Tema 3. ArperaTHbie cocTosiHUS BemiecTBa. Da30BbIe NEPEXOIBI.

[TapooOpa3zoBanne u KoHAeHcanus. Vcrmapenwe W KumneHue. AOCONIOTHAsT W OTHOCHUTEIbHAS
BJIQXKHOCTH BO31yxa. HachlleHHbId map. Y ieiapHas TemIoTa napooOpa3oBaHusi. 3aBUCUMOCTh TeMIIepaTyphbl
KHIIEHUS OT JaBJICHMUS.

Tépnoe teno. Kpucrammmueckue u aMopHbie Tena. AHU30TPOINHUS CBOMCTB KpUCTAILIOB. JKuakue
kpuctayibl. CoBpeMeHHble MaTepuaibl. [lnaBneHune u Kpuctamausanus. YJenbHas TEIUIOTa IUIABICHMS.
Cybnumarusi.

VYpaBHeHHE TEIIOBOro OaiaHca.

TexHnuyeckue ycTpoiicTBa M MPAKTUYECKOE MPUMEHEHHE: TMTPOMETP U NCUXPOMETP, KaJOPUMETD,
TEXHOJIOTHH MOJIYYEHHs COBPEMEHHBIX MaTEPHUAJIOB, B TOM UHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

JleMOHCTpanuu.

CBolicTBa HACBIIIEHHBIX 1APOB.

Kunenue npy moHM>KEHHOM JIaBJICHHUH.

Crioco0ObI M3MEPEHHS BIAKHOCTH.

HabntoneHue HarpeBaHUs U TUIaBJICHUS KPUCTANTMUYECKOTO BEIIECTBA.

JleMOHCTpanys KpUcTaIoB.

Y4eHnueckuit IKCIIEPUMEHT, JIabopaTOpHbIE PadOThHI

N3mepenue OTHOCUTETHHON BIQXKHOCTH BO3/1yXa.

1.1.4. Paznen 4. DnekTpoAMHaMHUKA.

1.1.4.1. Tema 1. DnekTpocTaTuka.

DnekTpu3anus Tel. OJJNeKTpUYecKui 3apsna. JlBa BuIa »leKTpUUECKUX 3apsanoB. [IpoBogHuKW,

JTUAJIEKTPUKU U TIOJTYIIPOBOJHUKHU. 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO 3aps/a.



B3anmoneiictue 3apsanoB. 3akoH Kynona. TodedHBIN 3JIEKTPUUYECKUI 3apsl. DIEKTPUUECKOE TOJIE.
HanpsbkéHHocTh  dnekTpruueckoro noiid. lIpyHOMD cynepno3uuuu  3JeKTpUYeCKUX mnosie. JIuaumn
HANPsHKEHHOCTH AJIEKTPUYECKOTO TOJISL.

PaGora cun snextpocratuueckoro mnosd. [lorenuman. PasHocts moreniuanoB. IlpoBonHuku wu
JUAJIEKTPUKHU B 3JIEKTPOCTATHYECKOM I0J1€. J(u3nekTpudyeckas NpoOHUIaeMOCTb.

OnexTpoéMkocTh. KoHaeHncatop. DaeKTpoEMKOCTh IUIOCKOIO KOH/AEHCATOpa. DHEPIUsl 3apsKEHHOTO
KOH/JIEHCATOopa.

TexHuueckue  ycTpoWcTBa M INPAKTUYECKOE IMPUMEHEHHE:  3JIEKTPOCKON,  3JIEKTPOMETP,
JNEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHJEHCATOpP, KOMHUPOBAIBHBIN ammapar,
CTPYHHBIN IIPUHTED.

JleMoHcTpanum.

VY eTpoiCTBO U IPUHIUIT ACHCTBUSA 3IEKTPOMETPA.

B3aumMopeiicTBre Ha’IEeKTPU30BAHHBIX TEIL.

DNEKTPUUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I1OJIE.

DNeKTpoCcTaTUYECKas 3alluTa.

JIMDIIEKTPUKHU B 3JIEKTPOCTATUUECKOM IIOJIE.

3aBUCUMOCTD IEKTPOEMKOCTH IIOCKOTO KOHJAEHCATOpa OT IUIOIIAAH IUIACTUH, PACCTOSIHUS MEXY
HUMH U JUJICKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Y4eHnuecKkuil IKCIIEPUMEHT, JIabopaTOpHbIe PabOThHI

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

1.1.4.2. Tema 2. [ToCTOSIHHBII 3JEKTpHUECKUN TOK. TOKU B pa3IMIHBIX Cpe/Iax.

DNEeKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHUS ANEKTPUUECKOro Toka. McTounuku toka. Cuna Toka.
[TocTosAHHBIN TOK.

Hanpsioxenune. 3akon OMa 1151 ydacTKa LEemu.

DJIEKTPUYECKOE CONMPOTHUBIICHHE. YJIeIbHOE comnpoTuBieHue BemecTtBa. [locimemoBarenbHoe,
NapauleJIbHOE, CMEIIAHHOE COEMHEHNE IPOBOHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIeHa. MOIIHOCTD 3JIEKTPUYECKOT0 TOKA.

DJIEKTPOABMKYIIIAs CHJIA U BHYTPEHHEE CONMPOTHUBJIEHHWE MCTOYHUKA TOKA. 3aKkOoH OMa i MOJTHOMN
(3aMKHYTO¥) nekTpruueckoi rernu. KopoTkoe 3aMbIkaHue.

DNEeKTpoOHHAas MPOBOJAUMOCTh TBEPABIX METANIOB. 3aBUCUMOCTH COMPOTUBIEHUS METAIUIOB OT
temriepaTypbl. CBepXIIPOBOIUMOCTb.

DIJIEKTPUYECKUH TOK B BakyyMe. CBOWMCTBA AJIEKTPOHHBIX ITYYKOB.



[TonynpoBomanku. CoOCTBEHHAss W MPUMECHAas MPOBOJAMMOCTH IMOJIYNMPOBOAHUKOB. CBoiicTBa p—N-
nepexoja. [lomynpoBogHUKOBBIE TPUOOPHI.

DNEeKTPUYECKU TOK B PAcCTBOpAx M paciuiaBax 3JICKTPOJUTOB. DJIEKTPOJUTUUYECKAS TUCCOIHAIMSI.
DIIEKTPOJIH3.

DneKkTpruyecKHil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOATENbHBIN pa3pan. Monnus. [lna3ma.

TexHudeckue yCTpOWCTBA M MPAKTUUECKOE MPUMEHEHHE: aMIIepMETP, BOJBTMETP, PEOCTar,
UCTOYHUKM TOKA, OJJIEKTPOHArpeBaTelIbHBIC MPHOOPHI, 3JIEKTPOOCBETUTEILHBIC MPUOOPBI, TEPMOMETP
COMPOTUBIICHUS, BAaKYyMHBIA JHOJA, TEPMHUCTOPbl U (HOTOPE3UCTOPHI, MOJYNPOBOJHUKOBBIN AHOJ,
rajabBaHUKa.

JleMoHcTpanum.

N3mepenne cuiibl TOKa U HAIPSHKCHHUS.

3aBUCUMOCTh CONPOTUBIICHUS LUIMHAPUYECKUX MPOBOJHUKOB OT JUJIMHBI, IUIOUIAAN MONEPEYHOTO
CEYEeHMs U MaTepuaa.

CwmemnianHOe COeTMHEHUE TIPOBOTHUKOB.

[Ipsimoe m3MepeHue >neKTpoABMKYIIeH cuibl. KopoTkoe 3aMbIkaHKe rajJbBaHUUECKOTO JIEMEHTA U
OIICHKA BHYTPEHHETO0 CONPOTUBIICHHUS.

3aBUCHMOCTbH CONPOTUBIIEHUS METAIJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTE 3JEKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAMMOCTb BO3yXa.

OHOCTOPOHHSSI TPOBOJAUMOCTD AUOJIA.

Y4eHnuecKkuil IKCIIEPUMEHT, JIabopaTOpHbIe PabOThHI

N3ydeHne cMeaHHOro COeJMHEHUS pe3UCTOPOB.

N3mepenne >meKTpoABMKYINEH CUITbl MICTOYHHKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.

Habmronenue anekrponusa.

1.1.5. MexnpeaMeTHbIe CBS3H.

Nzyuenune kypca ¢pusuku 6a30Boro ypoBHs B 10 Ki1acce OCYIIECTBISETCS C yUETOM COIEPKATEITHHBIX
MEXITPEIMETHBIX CBS3EH C KypcaMH MaTeMaTHUKH, OMOJIOTHH, XUMUHU, Teorpaduu U TEXHOJOTHUH.

MexnpeaMeTHbIE MOHSTHS, CBSI3aHHbIE C M3YYEHHMEM METOJOB HAy4YHOrO IO3HAHUS: SBIICHUE,
Hay4yHbId (akT, THMOTe3a, ¢u3MUecKas BeJIMYMHA, 3aKOH, TeOopus, HaOIIOJIEHUE, OSKCIEPUMEHT,
MOJIeJTMPOBaHUE, MOJIEIb, H3MEPEHHUE.

Martemaruka: pelieHue CHCTeMbl YypaBHEHW, JuHeWHas ¢GyHkuus, mapabona, rumepbona, ux
rpadUKu U CBOWCTBA, TPUTOHOMETpHYECKHE (YHKIMH: CHHYC, KOCHMHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPHI M UX MPOEKLIUUA Ha OCH KOOPJUHAT, CII0KEHUE BEKTOPOB.

buonorus: MexaHnuueckoe ABIKEHHE B >KMBOW mpupoze, nuddysus, ocMoc, TEMI000MEH >KHUBBIX

OpraHU3MOB (BU/IbI TEIUIONEPEIAUH, TETUIOBOE PABHOBECHE), DJIEKTPHUUECKHE SIBJICHUS B )KUBOU MIPUPO/IE.



XHUMHMS: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJISIpHas
Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUIAKOCTEM M Ta30B, JJICKTPUYECKUE CBOMCTBA METAJLIOB,
ANEKTPOIUTUYECKAS JUCCOLUUALINS, TAIbBAHUKA.

I'eorpacdus: BnaxxHOCTh BO3AYyXa, BETPHI, 0apOMETpP, TEPMOMETD.

TexHonorus: mpeodpa3oBaHue JIBHKEHUH C UCIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B TEXHHKE,
MOJAMIUITHUKY, MCIOJIb30BAaHUE 3aKOHA COXPAHEHHS UMITYJIbCa B TEXHHUKE (pakeTa, BOJOMET U JPYTHeE),
JBUTATENhb BHYTPEHHETO CTOpPaHUs, MapoBas TypOMHA, OBITOBOM XOJIOAMIBLHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJIy4YEHUS COBPEMEHHBIX MAaTEpUaJOB, B TOM YHCIE€ HAHOMATEpPUAIOB, M HAHOTEXHOJIOTHH,
JMEKTPOCTaTUYECKass  3allliTa, 3a3eMJIEHHE  JJIEKTPONpUOOpOB,  KCEPOKC, CTPYHHBIN  IpHUHTED,
AJIEKTPOHArpeBaTEIbHBIE MPUOOPHI, JIEKTPOOCBETUTEIBHBIC TPUOOPHI, FaIbBAHUKA.

1.2. Conep:xanue odyuenus B 11 kiaacce.

1.2.1. Paznen 4. DnekTpoauHaMHUKa.

1.2.1.1. Tema 3. MaruutHoe noJje. DIeKTPOMarHUTHasT HHTYKIHSI.

[TocrossHHbIE MarHuThl. B3anMMoAeNCTBHE MNOCTOSIHHBIX MarHuTOB. MarnutHoe mone. Bektop
MAarHuTHOM WHAYKIMH. [IpMHIMI Cynepno3uuuy MarHUTHBIX I0J€d. JIMHMM MarHuTHOM WHAYKLIWH.
KapTrHa nuHUi MarHUTHOM MHIYKLIMH I10JIS1 TOCTOSIHHBIX MarHUTOB.

MarnuTHOe 1oJie MPOBOJHUKA C TOKOM. KapTuHa NMHUN WMHIAYKIIUM MarHUTHOTO TOJIS JJIMHHOTO
NpsIMOTO TPOBOJHMKA U 3aMKHYTOTO KOJIBIIEBOTO IMPOBOJ-HUKA, KAaTyIKW ¢ TokoMm. OmbiT Opcrena.
B3anmoznencTere MpoBOIHUKOB C TOKOM.

Cuna AMniepa, €€ MOJyJIb M HallpaBIICHUE.

Cuna Jlopenua, e€ MOAynb W HampaBieHHe. JIBU)KE€HUE 3apsyKEHHOM YacTULBl B OJHOPOJHOM
MarHuTHOM noJjie. Pabora cuisl Jlopenna.

SIBneHue 3neKTpOMarHUTHON MHAYKIMU. [I0TOK BEKTOpa MarHUTHON MHAYKIMU. DJIEKTPOABHKYILAS
cuia UHAYKIMH. 3aKOH 3J1€KTPOMarHuTHON MHAyKuuu Papanes.

Buxpeoe snekrpuueckoe mnoje. DIEKTPOABUKYILAS CUla MHAYKIUU B MPOBOAHUKE, JIBHXKYIIEMCS
MOCTYNAaTEIbHO B OJTHOPOJTHOM MarHUTHOM IIOJIE.

[IpaBumo JleHna.

NHnykTUBHOCTD. SIBI€HUE CAMOMHAYKIIMHU. DIEKTPOJBHKYIIAs CUJIa CAMOUHTYKLIUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuveckue yCcTpoHWCTBa M MPAKTHUYECKOE MPUMEHEHHUE: MOCTOSHHBIE MAarHUTHI, SJIEKTPOMArHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEIHU JIEMEHTAPHBIX YACTULl, UHAYKIIMOHHAS [1€Yb.

JleMoHcTpanuu.

OnbIT Opcrena.

OTknoHEeHNE OJICKTPOHHOTI'O ITy4YKa MarHuTHBIM IIOJIEM.



JIvHUM MHIYKIMY MarHUTHOTO MOJIS.

B3anmozeincTere 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JeiicTtBre cuibl JIopeHIia Ha HOHBI JIEKTPOJIUTA.

SIBneHHE ANEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuio JleHna.

3aBUCUMOCTB JIEKTPOJBUKYILEH CUIIBI UHIYKIIMH OT CKOPOCTH U3MEHEHUSI MarHUTHOT'O MIOTOKA.

SIBneHne caMOMHYKIIUH.

VY4eHnueckuit 3KCIepuMeHT, 1a00paTOpHbIe PabOTHI.

N3ydyeHre MarHUTHOTO NOJISl KaTyIIKU C TOKOM.

HccnenoBanue 1eHCTBUS IOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS MIEKTPOMarHUTHOM HHIYKIIMH.

1.2.2. Pa3nen 5. Konebanus v BOJIHEL.

1.2.2.1. Tema 1. Mexanu4ueckue U 3JIEKTPOMArHUTHBIE KOJICOAHMSI.

Konebarenpnass cucrema. CBoOOmHBIE MexaHWYeckHe Koyiebanus. [‘apmoHmveckue KoJeOaHMs.
[lepuon, uvactora, ammiauryna u (asza koneGaHuid. IIpyXHHHBIH MasTHUK. MaTeMaTudyecKUi MasiTHHK.
VYpaBHeHNe rapMOHUYecKHX Kojiebanuil. [IpeBpaliienre sHeprun Npu rapMOHUYECKHX KOJIeOaHUSX.

Konebartenbublit koHTYp. CBOOOHBIE 3JIEKTPOMATHUTHBIE KOJIEOaHUS B UJI€AIbHOM KOJIEOaTeIbHOM
KOHType. AHaJorus MeXJIy MEXaHHYECKHMMH M 3JIEKTPOMarHUTHBIMU KoseOaHusiMu. @opmyina Tomcona.
3aKOH COXpaHEHUs PHEPTUH B UIEATLHOM K0JeOaTeIbHOM KOHTYpeE.

[IpencraBnenue o 3aTyxarolMx KojeOaHUsAX. BeIHYXJeHHble MexaHndyeckue kosebanus. PesoHaHc.
BoiHyKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUSI.

Ilepemennbiii  Tok. CHHYCOMJQIbHBIA MEPEMEHHBIH TOK. MOIIHOCTh NEPEMEHHOr0 TOKa.
AMITIUTYZHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIBI TOKA Y HAIIPSKEHUS.

Tpancopmarop. IIpomsBoacTBo, mepenaua ¢ HOTpPEeOJIEHHE  AIIEKTPUUECKOW  DSHEPrHUM.
DKOJIOTHYECKHE PUCKH MPU MPOU3BOJACTBE 3JIEKTporHEpruu. KynbTypa HCIONb30BaHUs 3JIEKTPOIHEPTUU B
MTOBCEJHEBHOM KU3HH.

TexHnuyeckue ycTpolWcTBa M IPAKTHUECKOE IPUMEHEHHE: DJIEKTPUYECKUH 3BOHOK, TE€HEpaTop
NIEPEMEHHOT0 TOKA, IMHUU JIEKTponepeay.

JleMoHcTpanum.

HccnenoBanue napameTpoB KosiebaTeNbHOM cucTeMbl (IPY>KMHHBIN WM MaTeMaTUYeCKUN MasiTHUK).

Habmronenue 3aTyxaronmx Kojaebanuii.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Ha6mronenue pezonanca.

CBoOOAHBIC PTIEKTPOMArHUTHBIE KOJICOAHMS.



OcmorpaMMbl (3aBUCUMOCTH CUJIBI TOKA U HANpsDKEHUS OT BPEMEHH) ISl 3JIEKTPOMArHUTHBIX
KOJICOAHUH.

Pe3oHanc mnpu 1mocienoBaTENIbHOM COEAMHEHMHM PE3UCTOpa, KAaTyIIKM WHAYKTUBHOCTH H
KOH/JIEHCATOopa.

Mopeinb TuHUN 3NEKTPOIepeaayuH.

YdeHn4ecKuil SKCIIEPUMEHT, Ja0opaTopHbIe pabOThI

HccnenoBanue 3aBUCUMOCTH MEPHO/A MalbIX KOJeOaHWW rpy3a Ha HUTH OT JUIMHBI HUTH M MacChl
rpysa.

HccnepoBanue mnepeMEHHOTO0 TOKA B LENU W3 IOCIEIOBAaTEIbHO COEIMHEHHBIX KOHIEHCATOpa,
KaTyILKH U PE3UCTOpa.

1.2.2.2. Tema 2. MexaHWUYECKHE U JIEKTPOMATHUTHBIC BOJIHBI.

MexaHuyeckue BOJIHBI, YCI0BuUs pactipoctpanenus. [lepuoa. CkopocTs pacnpocTpaHEHUs: U JJIMHA
BouiHEL. [lonepeunsie u npoaonbHbIe BoMHBL. HTepdepeHus u qudpakius MeXxaHn4ecKuX BOJH.

3ByK. CkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJHBI. Y CJIOBUS M3JIY4YE€HHUS JIEKTPOMArHUTHBIX BOJIH. B3anMHas opueHTaunus
BekTopoB E, B, v B nanekrtpomarHutHoii BosiHe. CBOWCTBa 3JEKTPOMArHUTHBIX BOJIH: OTpa)KCHUE,
npesoMIIeHue, noasipuzanus, tuppakuus, nHrepdepennns. CKOpocTh 3MEKTPOMATHUTHBIX BOJIH.

[Ikana 3neKTpOMarHUTHBIX BOJH. [I[puMeHeHNEe AIeKTPOMarHuTHIX BOJIH B TEXHUKE U OBITY.

[IpuHOUIIBI paIUOCBA3U U TENEBUACHUSA. Paguonokanus.

DNEKTPOMarHuTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHnueckue ycTpoWcTBa M IPAKTHUYECKOE IPUMEHEHHE: MY3bIKaJbHbIE HMHCTPYMEHTHI,
yIbTPa3ByKOBasi JMAarHOCTUKAa B TEXHUKE U MEIULMHE, pajap, paJuoONpuUEMHUK, TEJIEBU30p, aHTEHHA,
tenedon, CBU-neus.

JleMOHCTpanuu.

OO6pa3zoBaHue U pacrpoCTpaHEHHE MONEPEUHBIX U MPOOIBHBIX BOJIH.

Konebmtonieecs Te10 Kak HICTOYHUK 3BYKa.

Habmoienue otpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmtonenue nnrepdepeHunu 1 U pakiiui MEXaHHIeCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTY/I0M M 9aCTOTOM KOJIEOaHUH.

HccnenoBanne CBOMCTB 5SJIEKTPOMAarHUTHBIX BOJH: OTpa)K€HHE, MpEJIOMIIEHHE, MOoJspU3alus,
nudpakuus, UHTephepeHIus.

1.2.2.3. Tema 3. OnTuka.

I'eomerpuueckas ontuka. [IpsMonvHEiTHOE pacnpoCTpaHEHHE CBeTa B OAHOpOAHOM cpene. Jlyu

cBeTa. TOUEUHEIN HCTOYHUK CBETA.



OTtpakeHue cBeTa. 3aKOHBI OTpaXkeHus cBeTa. [locTpoeHne n300pakeHUH B TIJIOCKOM 3€pKajle.

[Ipenominenue cBera. 3akOHbI MpeIoMIIeHHs cBeTa. AOCOIIOTHBIN MTOKa3aTelb rnpenomienusd. [lonHoe
BHYTpEHHee oTpakeHue. [IpeenbHblil yroi MoJIHOro BHYyTPEHHETO OTPaKEHUS.

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

Cobuparonue u paccerBatoniye JuH3bl. ToHkas auH3a. OKyCHOE paccTOsSHUE U ONTHYecKas Cuiia
TOHKOM JMH3BL. [locTpoeHne n300paxkeHni B COOMPAIOIIMX M pPacCeMBAIONINX JMH3aX. Dopmyrna TOHKOMH
JIMH3BI. Y BEIUUCHHE, JaBaeMOe JTMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

Bonnosas ontuka. Wutepdepenmnus cera. KorepeHTHble HMCTOYHUKH. YCIOBHSI HaOIIOICHUS
MaKCHMyMOB H MHHHMYMOB B WHTep(EPCHIIMOHHOW KapTUHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HCTOYHHUKOB.

Hudpakus ceeta. Judpakinuonnas pemeérka. YciaoBUe HaONIONCHUS TJIABHBIX MAaKCUMYMOB IpH
NaJICHU MOHOXPOMATHUECKOTO CBETa Ha AU(PPAKIIUOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHnyeckue ycTpoicTBa U MPaKTUUECKOE NPUMEHEHUE: 0UKH, JIyna, (oToanmnapar, NpoeKIMOH HbII
anmnapar, MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTUKA, TU(PPaKIIMOHHAS PeIIETKa, MOJISPOUI.

JleMOHCTpanuu.

[IpsimonuHeitHOe pacripocTpaHeHHe, OTpaKeHHE U IpejoMieHre cBeTta. OnTrudeckue mpruodopsl.

[TonHOE BHYTpeHHEE oTpakeHue. Mojenb cBeToBo1a.

HccnenoBanue cBOWCTB N300paKeHHU B TUH3AX.

Monenn MUKpOCKOIa, TENECKOIIA.

HaGmronenue unrepdepeHimu ceera.

Ha6mronenue qudpakiuuu cera.

Habmtonenue nucnepcuu cBeta.

[losnydyeHune ciekTpa ¢ HOMOIIBIO IPU3MBI.

[Tonydenue cnekTpa ¢ HTOMOIIbIO TU(PPAKINOHHON PEHIETKY.

Habmonenue nonsipusanuu cBera.

YdeHnueckuit 3KCIIepUMEHT, 1a0opaTOpHbIe pabOoThI

N3mepenue nokasaresns IpeaoMIIEHUS CTEKIIA.

HccnenoBanue cBONCTB U300paxKeHH B TUH3aX.

Hab6mronenue qucnepcuu cera.

1.2.3. Paznen 6. OCHOBBI ClIeMAILHOW TEOPHH OTHOCUTEIIBHOCTH.

I'panuupl  NPUMEHMMOCTH — KJIACCHUYECKOM  MexaHuku. [locTynarsl  crieNManbHONM — TEOpUH
OTHOCHUTEJIbHOCTU: WHBApPUAHTHOCTb MOJYJS CKOPOCTHM CBETa B BaKyyMe€, IMPUHLHUI OTHOCUTEIBHOCTH

OUHIITENHA.



OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMeJIEHE BPEMEHH U COKPAIEHUE JITUHBI.

DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHUILIBI.

CBs13b Macchl ¢ PHEPTrUel U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTHsI MOKOSI.

1.2.4. Paznen 7. KBantoBas u3suka.

1.2.4.1. Tema 1. DneMeHTHI KBAHTOBOM ONTUKU

®otonsl. @opmyna [Inanka cBsi3u sHeprun (HOTOHA € €ro YacTOTON. DHEPrusk U UMIYJIbC (HOTOHA.

OtkpeiTue u uccrnenoBanue Gorordpdexra. OnbiTel A.I'. CroneroBa. 3akonsl (oTorddexra.
VYpasuenue DitHmreiina 11 potodrddekra. «KpacHas rpanuia» dpotodrddekra.

Hasnenue cera. OnwiTel [1.H. JIeOGenena.

XHWMHUYECKOE ICHCTBHE CBETA.

TexHUYECKUE YCTPOWCTBA W MPAKTUICCKOE NMPHUMEHEHHUE: (OTOIEMEHT, (HOTOMATUHK, COTHCUHAS
Oarapesi, CBETOAMO/.

JlemoHcTpamuu.

®oTo3PeKT Ha YCTAaHOBKE ¢ MUHKOBOH IIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETro GoTodddekra.

CBeTOoauOI.

Conneunas 6arapes.

1.2.4.2. Tema 2. CtpoeHme aToma.

Mopens atroma Tomcona. Omnwitel Pezepdopaa mo paccesnuro o -yactuil. [lmanerapHas Mopenb
atoma. [loctynatel bopa. U3nydenue u moriomieHre (OTOHOB MPHU IMEPEXOJe aToMa C OJHOTO YpPOBHS
SHEpruu Ha apyroil. Buasl ciekTpoB. CekTp ypOBHEH 3HEPTrUU aToMa BOJAOPOIA.

BosiHoBBIE cBoOMicTBa yacTull. Bomubl ne bpoinsa. KopmyckyisspHO-BOJIHOBOM Tyanu3M.

CrioHTaHHOE M BBIHYKJICHHOE U3ITyYeHHE.

TexHuyeckue yCTpOHCTBA M MPAKTHYECKOE MPHUMEHEHHWE: CHEKTPAIbHBIM aHamu3 (CHEKTPOCKOM),
na3ep, KBAaHTOBBIA KOMITBIOTED.

JleMoHcTpanum.

Mopens onbiTa Peszepdopra.

Ornpezenenue JIMHBI BOJHBI Jlazepa.

Habmoienne TuHeHYaThIX CIIEKTPOB U3ITyUEHUSI.

Jlazep.

YyeHndecKuii SKCIIEPUMEHT, TaOopaTOpHbBIE pabOTHI.

HabmtoneHue nuHeiuaToro crnekrpa.

1.2.4.3. Tema 3. AToMHOE SIpO.



OKCIEPUMEHTHI, TOKA3bIBAOIINE CIOKHOCTh CTpOEHUs sAapa. OTKpbITHE PAaAMOAKTUBHOCTU. OIBITHI
Pezepdopna mo ompeneneHuio coctaBa paadoaKTUBHOTO u3nydeHus. CBoiicTBa anbda-, Oera-, raMma-
u3yyeHus. BnusHue painoakTUBHOCTH HA )KUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA W HeWTpoHa. HykionHas monens siapa [elizeHOepra—lBanenko. 3apsa sapa.
MaccoBoe uucno sapa. M3oronsl.

Anbda-pacnan. ONEKTPOHHBIA W  TO3UTPOHHBIM  Oera-pacmaa. ['amma-uznmydeHue. 3akoH
PaauOaKTUBHOIO pacIaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl siipa.

S nepubie peakuuu. JleneHue u CUHTE3 A1ep.

Snepubrii peakrop. TepmosimepHblii cuHTe3. [IpoOneMbl W TEPCHEKTHBHI SIIEPHON SHEPTETHUKH.
DKOJIOTUYECKHUE ACTIEKTHI SIIEPHONU SHEPTeTHKU.

DneMeHTapHble yacTullbl. OTKPBITHE TO3UTPOHA.

MeToap1 HaONIIOICHUS U PETHCTPAIH SJIEMEHTAPHBIX YaCTHII.

@dyHnaMeHTaIbHBIE B3aUMOACHCTBHUS. EAMHCTBO (DM3NYECKOI KapTHHBI MHpA.

TexHuueckue ycTpoONCTBa M MPAKTHUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa BuibcoHa, saepHbIil
peakTop, aToMHas 6omoa.

JleMOHCTpanuu.

Cu€TurK MOHU3UPYIOLIUX YaCTHII.

Y4eHnueckuit IKCIEPUMEHT, J1aDopaTOpHbIE PaOOThHI

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

1.2.5. Pazgen 8. DneMeHTH aCTPOHOMUU U aCTPOPHUIUKH.

Oransl pa3BUTUS acTpoHOMUU. [IpuKitagHOE 1 MUPOBO33pEHUECKOE 3HAUEHHE aCTPOHOMMUH.

Bun 3Bé3anoro Heba. Co3Be3ausi, spkue 3BE3/1bl, IJIAHETHI, UX BUIUMOE ABH)KEHHUE.

Conneunas cucrema.

Connue. ConHeuHass akTMBHOCTh. Mcrounuk sHeprum CosHLA M 3BE3A. 3BE3IBI, UX OCHOBHBIE
XapakTepUCTUKU.  JlmarpaMma  «CHEKTPabHBIM  KJIacC  —  CBETHUMOCTb».  3BE3JBI  TJIABHOM
MIOCJIEIOBATEIbHOCTH. 3aBUCHMOCTh «Macca — CBETHMMOCTBY» JUIA 3BE3] TJIABHOW ITOCIIEIOBATEIBbHOCTH.
Buyrpennee ctpoenue 3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOXKIACHUM M dBomtonuu CoiHua u
3BE3/]. DTambl )KU3HU 3BE3N.

Muneunsiii [1yTe — Hama ['anaktuka. [lonoxenue u npmxenne ConHna B ['anaktuke. TUIBI ranakTuk.
PaguoranakTuku u kBazapsl. YEpHbIE NBIPHI B siIpaxX rajlakTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa06ma. Pasberanue ramaktuk. Teopust bombioro
B3pbIBa. PenukToBoe n3iryueHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.



Yyenndeckue HaOIIOIEHUA.

HaGOmtoneHuss HEBOOPYKEHHBIM TJIA30M C HCIIOIH30BAHHUEM KOMITBIOTEPHBIX TMPUIOKEHUN st
OTIpesieNieHUs] TIOJIOKEHUSI HEOSCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC co3Be3qusi CeBepHOro
MOJIyLIApUsl U SIPKUE 3BE3/BI.

Hab6monenus B reneckon Jlynsl, raner, Maewnoro [lyru.

1.2.6. O6o0maroriee MOBTOPEHUE.

Ponp ¢u3wku w acTpoHOMHHM B SKOHOMHUYECKOW, TEXHOJOTHYECKOW, COIUAIBHON M ITHYCCKON
cdepax IesTeNbHOCTH YeIOBeKa, POJb U MECTO (PU3UKU U aCTPOHOMHMH B COBPEMEHHOW HAy4YyHOU KapTHUHE
Mupa, posib (HU3NUecKkor Teopur B GOPMUPOBAHUHU MPECTABICHUNH O (HU3UYECKON KapTUHE MHUpPA, MECTO
(GuU3MYECKOW KAapTHHBI MHpa B OOMIEM pSIy COBPEMEHHBIX E€CTCCTBCHHO-HAYYHBIX MPEICTABICHHUHA O
pUPOJIE.

1.2.7. MexnpenMeTHbIC CBS3H.

N3ydenue kypca ¢pusuku 6a30Boro ypoBHs B 11 ki1acce oCymiecTBIsieTcs ¢ Y4€TOM COJep>KaTeIbHbBIX
MEXITPEAMETHBIX CBSI3€H C KypcaMy MaTeMaTUKH, OMOJIOTHH, XMMHH, Teorpaduu U TEXHOJIOTHH.

MexnpeaMeTHbIE TOHSTHS, CBSI3aHHBIE C HM3YYCHHEM METOJOB HAy4YHOIO IIO3HAHUS: SIBJICHUE,
Hay4yHbId (akT, rHMoTe3a, ¢u3MUecKas BeIMYMHA, 3aKOH, TEOpHs, HaAOIIO/IEHUEe, OSKCIEPUMEHT,
MOJIEJIUPOBAHUE, MOJIENb, UBMEPEHHUE.

MareMartuka: penieHue CHCTEMbl YpPaBHEHHUM, TPUTOHOMETpUUYECKHE (YHKIIUU: CHHYC, KOCHHYC,
TAHI€HC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPHl M HMX IPOCKIMH Ha OCH
KOOpIMHAT, CJOKEHUE BEKTOPOB, MPOU3BOJAHBIC JJIEMEHTapHBIX (GYHKIUH, TMpPU3HAKK TOa00us
TPEYTroJIbHUKOB, OMpeIe]IeHHE TIIOMAAN IOCKUX GUryp u o0bEma Ter.

buonorusi: snekTpuyeckue SBICHHUS B JKUBOW TPHUPOJE, KoyieOaTeIbHbIE BIKEHUS B >KUBOU
MIPUPO/IE, ONITUYECKHE SIBJICHUS B KUBOUM MPUPOJIE, IEHCTBUE paHaIlii Ha )KUBBIE OPTaHU3MBI.

XUMHS: CTPOEHHE aTOMOB W MOJIEKYJ, KPUCTaJUIMYECKash CTPYKTypa TBEPABIX Te€J, MEXaHU3MbI
00pa30oBaHUs KPUCTAJUIMYECKON PEMIETKH, CIEKTPAILHBIN aHaH3.

l'eorpadusa: wmarHuTHBIE TOMIOCAa 3€MJIM, 3alie’kKd MArHUTHBIX pPyd, (GOTOChEMKA 3E€MHOU
MOBEPXHOCTH, TIPEICKA3AHNUE 3EMIICTPSICCHHIA.

TexHonmorusa: JIMHUM BJEKTPONEpenay, TEeHEepaTop IEePEMEHHOr0 TOKa, JJIEKTPOJABUIATEb,
WHAYKIIMOHHAS TIeYb, pajap, paauonpuéMHUK, TEIeBU30p, aHTeHHa, TenedoH, CBY-neub, mpoeKIMOHHBII

arrapar, BOJIOKOHHAas OIITHKA, COTHCYHAaA 6aTape$1.

2. INTAHUPYEMBIE PE3YJIbTATBI
2.1. OcBoenue yuebHoro nmpeamera «Pu3MKa» Ha ypOBHE cperHero oouiero oopasoBanus (6a30BbIi
YPOBEHb) JOJDKHO OOECHEYHTH JOCTH)KEHHE CIICAYIONINX JIMYHOCTHBIX, METANPEIMETHBIX U INPEIMETHBIX

00pa3oBaTeNbHbIX PE3yIbTATOB.



JINYHOCTHBIE pe3yNabTaThl OCBOEHUS yueOHOro npeaMera «DOu3nKay J0JKHBI OTpaXkaTb TOTOBHOCTb
U CrocOOHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH MO3UIMEN JUYHOCTH,
CHUCTEMOW LIEHHOCTHBIX OpHUEHTAlM{, TO3UTUBHBIX BHYTPEHHUX YyOEXKIEHHH, COOTBETCTBYIOIUX
TPAJULMOHHBIM ILIEHHOCTSIM POCCHUHCKOrO OOLIECTBA, pACHIMPEHHE HKU3HEHHOTO OIbITa M  OIbITa
JEATEIIBHOCTH B IIPOLIECCE pealu3alud OCHOBHBIX HAIpPaBICHUM BOCIUTATEIBHOW AEATEIBHOCTH, B TOM
YHCJIE B YaCTH!

1) rpax1aHCKOro BOCIIMTAHHUSA:

c(OPMHUPOBAHHOCTh I'PAXKJAHCKON MO3ULUHU 00YYaroLIerocs Kak akTUBHOTO M OTBETCTBEHHOI'O YJI€HA
poccHiicKoro o011ecTBa;

MPUHATHE TPATUIIMOHHBIX 00MIEYETOBEYECKUX T'YMAHUCTHYECKUX U IEMOKPATHUECKUX [IEHHOCTEIH;

TOTOBHOCTH BECTH COBMECTHYIO JICATEIBHOCTh B HHTEPEcax IrpakJJaHCKOT0 00IIeCcTBa, y4acTBOBATh B
caMmOyIIpaBJIeHMH B 00pa30BaTeIbHOM OpraHu3aluy;

YMEHHUE B3aUMOJICHCTBOBaTh C COLUAIBHBIMU MHCTUTYTaMH B COOTBETCTBMM C MX (DYHKIMSIMU U
Ha3HAYECHHEM;

TFOTOBHOCTb K TyMaHUTapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) NaTpUOTUYECKOT0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTb POCCUHCKOM Ipax1aHCKOW UAEHTHYHOCTH, IaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHUSIM POCCHUHCKHUX YUEHBIX B
o0nactu U3NKU U TEXHUKE;

3) 1yXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOT0 TIOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYallMI0 M TPUHHMAThb OCO3HAHHBIE PEIIEHUs, OPUEHTUPYSICh Ha
MOpabHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B AESITEILHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3CTETUYECKOTO BOCTIUTAHHUS:

ACTETUYECKOE OTHOUIEHHE K MHpYy, BKIIOYas 3CTETUKY HAy4YHOTO TBOPYECTBA, MPHUCYIIETO
¢buznyeckoil Hayke;

5) TpyIOBOTO BOCTIMTaHHSI:

UHTEpEC K PAa3NUYHbIM cepam npodeccCHOHANbHON NeATeNTbHOCTH, B TOM YHCIE CBS3aHHBIM C
GU3MKON M TEXHWKOH, YMEHHE COBEpIaTh OCO3HAHHBIA BBIOOp Oymyrieidl mpodeccuu M peaan30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TIAHBbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO U caMOOOPa30BaHUIO B 00JIACTH (PU3UKH HA TIPOTSHKEHUH
BCEH JKU3HU;

6) 9KOJIOrMYECKOTr0 BOCITUTAHUS:



C(OPMHPOBAHHOCTH IKOJOTHUECKON KYIBTYPBHI, OCO3HAHUE TII0O0ATBHOTO XapaKTepa dKOJOTHUECKUX
pooIieM;

IUIAHUPOBAaHUE W OCYLIECTBIICHUE JECUCTBUUA B OKPYXAIOIIEH Cpele Ha OCHOBE 3HAHUS LEIeH
YCTOMYUBOTO PA3BUTHS YEIIOBEUCCTBA;

Pacimmpenue omnbita qesiTeIbHOCTH SKOJIOTHYECKON HAMPaBICHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHUM
1o (u3uKe;

7) LIEHHOCTH HAYYHOTO MO3HAHUS:

C(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHSA
(bU3MYEeCKON HAYKH,

OCO3HAHWE IICHHOCTH HAyYHOW JESATCIIbHOCTH, TOTOBHOCTh B IIPOIECCE W3y4eHUS (UNUKH
OCYIIECTBIISATh IPOSKTHYIO M HCCIICIOBATEIIBCKYIO JISATEIIBHOCTh HHINBU YA IbHO U B TPYIIIIC.

2.2. B mporecce JOCTHXKEHHS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IMPOrPaMMbl O (DU3HMKE IS
YPOBHSI CpPEIHEro 00IIero o0pa3oBaHusl y 0O0YyYalOUIMXCsl COBEPIICHCTBYETCS SMOIIMOHAIBHBIA WHTEIUICKT,
IPEIOJIararoIIHid ¢(hOPMHUPOBAHHOCTE:

CaMOCO3HAHUsI, BKJIFOYAOIIETO CIIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBLHOE COCTOSHUE, BUICTH
HaIpaBJICHUS PA3BUTHUSI COOCTBEHHON 3MOIMOHAILHOU Cephl, ObITh YBEPEHHBIM B ceOc;

CaMOpEeryJIUpOBaHUs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 32 CBOE
MOBEJICHNE, CITOCOOHOCTh JIalITUPOBATHCSA K SMOIMOHATHHBIM H3MEHEHHSIM U TPOSBISATH THOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHYTpEHHEH MOTHBAIMH, BKIIOYAIONIEH CTpeMJIeHHE K JOCTH)KCHHMIO eI M YCIeXy, ONTHMH3M,
WHUIIUATUBHOCThH, YMEHUE JIEHCTBOBATH, UCXO/IS U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKJIFOYAOMIEH CITIOCOOHOCTh ITOHUMATh 3MOITMOHATILHOE COCTOSHUE JIPYTUX, YUUTHIBATH €TO
IIPH OCYIIECTBIICHUU OOIICHHUSI, CTIOCOOHOCTh K COUYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHHUS C JAPYTUMH JIOAbMH,
3a00THUTHCS, IPOSBIISATH HHTEPEC U pa3peiaTh KOHPIUKTHL.

2.3. MeranpeaMeTHBIC Pe3yJbTaThl OCBOCHUS MPOTPAMMEBI CPEIHETO 00MIero oOpa3oBaHMs JIOJDKHBI
OTpakaTh:

2.3.1. OBnageHue yHUBEPCAILHBIMH TO3HABATEIILHBIMU JCHCTBHUSIMHU:

1) 6a30BbIe JJIOTHYECKUE JCHCTBHUS:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTyaTHM3UPOBATH IPOOJIEMY, pacCCMAaTPUBATh €€ BCECTOPOHHE;

OTIPECIIATH SN JCATSILHOCTH, 33]]aBaTh MapaMETPhl K KPUTEPUH UX JTIOCTHIKCHUS,

BBISIBJISTH 3aKOHOMEPHOCTH U MPOTHBOPEYHS B PACCMATPUBAEMBIX (DU3HUECKUX SIBICHUSX;

pa3pabareiBaTh IUJIAH pEIICHUS MPOOJIEMBbI C YYE€TOM aHajdM3a HMMEIOIIMXCS MATePUAIBHBIX U

HEMaTepHaIbHBIX PECYpPCOB;



BHOCUTH KOPPEKTUBBI B JIE€ATEIHHOCTH, OIICHMBATh COOTBETCTBHE DPE3YyJIbTATOB IIEJNISIM, OI[CHUBATh
PHUCKHU NOCIIEACTBUM JEATENBHOCTH;

KOOPJAMHUPOBATH U BBITIOIHATH Pa0OTy B YCIOBHUSIX pEaIbHOTO, BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO
B3aMMOJICICTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BBIC UCCIICIOBATEIILCKHUE JICHCTBUS:

BJIJIETh HAYYHON TEPMHUHOJIOTHUEH, KIIFOYEBBIMH MOHATUSMHU M METOJaMU (PU3NIECKOI HAyKH;

BJIa/IETh HaBBIKAMH Y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AESITENbHOCTH B 00JacTH (DU3HKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pelIeHUs 3a1ad (PU3N4ecKoro
CoJIepKaHusl, IPUMEHEHUIO Pa3IMYHbIX METOJOB I103HAHUS;

BJIQJE€Th BHJAMU JEATEJbHOCTH IO TMOJY4YEHMIO HOBOI'O 3HaHMs, €ro HHTEpIpETalu,
peoOpa3oBaHUIO0 U MPUMEHEHUIO B Pa3IMYHBIX YUYECOHBIX CUTYaIUSAX, B TOM YUCIE MPU CO3/IaHUU YIEOHBIX
MIPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBIISITh TIPUYMHHO-CJIEJICTBEHHBIC CBS3M W aKTyaJlU3WpOBaTh 3a/ady, BBIIBUTATh TUIIOTE3Y e¢
pelIeHHs, HaXOAUTh AapryMEHTbl Il [JOKa3aTeJbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh NapaMmeTpbl U
KPUTEPUU PELICHHUS;

aHAJM3UPOBaTh IMOJYYEHHBIE B XOJI€ PELICHMs 3a/aud pe3ybTaThl, KPUTHUYECKU OLIEHHWBATh MX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTb U (OPMYIUPOBATH COOCTBEHHBIE 33/1aUul B 0Opa30BaTEIbHOM JIEATEIBHOCTH, B TOM UHUCIE
pY U3y4eHUU (PU3UKHU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OMBIT;

YMETb EPEHOCUTH 3HAHUS MO (PU3MKE B IPAKTUUECKYIO 00JIaCTh KU3HEIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJIMETHBIX 00IacTei;

BBIJIBUT'aTh HOBBIE UJIEH, MPEAIaraTh OpUrHHAIbHbIE MTOIXO/bl U PEILICHHS;

CTaBUTH MPOOJIEMBI U 33J]a4H, JOMYCKAIOIIUE aJIbTePHATUBHBIEC PELICHHUS.

3) pabora ¢ uHbOpMaIuei:

BJIa/IETh HaBBIKAMH MOJy4eHUs WHGOpMaluu (U3NYECKOrO COJIEp)KaHUS M3 MCTOYHHUKOB Pa3HBIX
THUIIOB, CAMOCTOSITENIbHO OCYIIECTBIIATH MMOMCK, aHAIN3, CUCTEMATH3aIMI0O U MHTEPIIPETaiio HHpOpMaIuu
pa3INYHBIX BUAOB U (POPM IpPEICTABICHHUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMAIIHH;

WCTIOJB30BaTh CpEICTBA HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B pEIICHUH
KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX U OPraHM3allMOHHBIX 33Ja4 ¢ COOII0IEHUEM TPeOOBaHUI SPrOHOMHKH,
TEXHUKA O€30MaCHOCTH, TUTHEHBI, pEeCcypcocOepeeHHs, TPaBOBBIX M JTUYECKHX HOpPM, HOPM

nH(pOpMaIMOHHOM 0€3011aCHOCTH;



CO3/1aBaTh TEKCTbl (PU3MUECKOr0 COAEPKAaHUS B DPA3IMYHBIX (opMaTax ¢ Y4ETOM Ha3HAYEHUS
UH(OPMALIUH | LIEJIEBOH ayTUTOPHH, BBIOMPAsi ONTUMAIBHYIO ()OPMY IPEACTABICHUS U BU3yaIU3alllu.

2.3.2. OBnaaeHne yHUBEPCATbHBIMH KOMMYHUKATUBHBIMU JICHCTBHAMU:

1) obuienwue:

OCYILECTBIIATh OOLIEHHE HA YpPOKaX (PU3MKU U BO BHE-YPOUHOMU AEATENbHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IMKTHI;

pa3BEPHYTO U JJOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAaHUEM SA3BIKOBBIX CPEJICTB.

2) COBMECTHAs AEATEIbHOCTD:

IIOHUMAaTbh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHUBUYaJIbHON paboThI;

BBIOMpAaTh TEMAaTHKy M METOABl COBMECTHBIX JEHCTBUH C Y4ETOM OOUIMX WHTEPECOB, W
BO3MO>KHOCTEH Ka)kJI0r0 4leHa KOJUIEKTHUBA,

IIPUHUMATh LIEIH COBMECTHOW JE€SIT€IbHOCTH, OPraHU30BbIBATh M KOOPAMHUPOBAThH ACUCTBUS MO €€
JOCTH)KEHUIO: COCTABIATH IUIaH JAEHCTBHM, paclpeAessaTh pou ¢ yU€TOM MHEHUH YYaCTHMKOB, OOCYXIaTh
pe3yJIbTaThl COBMECTHON PadOTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXJIOr0 yYaCTHUKAa KOMaHIbl B OOIIMH pe3yabTaT IIo
pa3paboTaHHBIM KPUTEPUSIM;

IIpeyIaraTe HOBbIE IPOEKTHI, OLIEHUBATh UEH C MO3UIMH HOBU3HBI, OPUTMHAJIBHOCTH, IIPAKTHYECKOM
3HAYUMOCTH;

OCYILIECTBIATh MO3UTHUBHOE CTPATETMUYECKOE IIOBEACHHME B PA3JIMYHBIX CHUTYalLUsX, MPOSIBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

2.3.3. OBiajieHNe YHUBEPCATBHBIMH PETYIATUBHBIMU JICHCTBUAMMU:

1) camoopranuzanus:

CaMOCTOSITEJILHO OCYILLIECTBIISITh MO3HABATEIbHYIO JIEATEIBHOCTh B 001acTH (PU3UKU U aCTPOHOMHUH,
BBISBIIATH MPOOJIEMBI, CTABUTH M (POPMYITUPOBATh COOCTBEHHBIE 33/auu;

CaMOCTOSITEJILHO COCTABJIATH IJIaH PEIICHUs PACUETHBIX M KAaUECTBEHHBIX 3a7ay, IJIAH BBINOJIHEHUS
MPAKTHYECKON pabOThI C yUETOM UMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BOZMOKHOCTEH U MPEANOUYTEHUH;

JlaBaTh OLEHKY HOBBIM CUTYAaIHsIM;

paciIMpsATh paMKU y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBAaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYIULIUU B 00JaCTH (DU3HKHU, IOCTOSHHO
MOBBIIIATH CBOI 00pa30BaTeNbHbIN U KyJIbTYPHBII YPOBEHbD.

2) CaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JI€TEILHOCTh, OLIEHUBATh COOTBETCTBUE

PE3yJIbTAaTOB LEISAM;



BJIAJICTh HAaBBIKAMM I[IO3HABATEIbHOM pediaekcnn Kak OCO3HAHUS COBEpIIACMbIX MJCHCTBHH U
MBICJIUTENBHBIX MPOILIECCOB, UX PE3YIbTATOB U OCHOBAHUH;

MCIOJIB30BATh MPUEMBI pe(IIeKCUN IS OLIEHKH CUTYAIH, BEIOOpA BEPHOT'O PELICHUS;

OLICHMBATh PHCKU M CBOEBPEMEHHO IPUHUMATh PELICHUS 110 X CHUKEHUIO,

NPUHUMATh MOTUBBI M PTYMEHTHI IPYTUX MPU aHAIN3E PE3yIbTATOB IESTEIBHOCTH.

3) npunsTHE Ce0s U IPYTUX:

MPUHUMATD ce0s, TOHUMAsi CBOM HEJOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTUBBI M APTYMEHTHI IPYTUX IPU aHAIIN3E PE3yIbTaTOB JICSTEIbHOCTH;

IPU3HABaTh CBOE MIPABO U MPABO JIPYTUX Ha OLIHOKY.

2.4. IlpeaMeTHbIe pe3yJbTaThl 0CBOEHHs NporpaMmbl no ¢usuke. B npouecce usyuyenus kypca
(uzuku 6a3oBoro yposHs B 10 kiacce o0yuarommiicss HAy4YuTCs:

JEMOHCTPUPOBATh Ha MPHMEPaxX POJib U MeCTO (U3UKK B (POPMUPOBAHUU COBPEMEHHOH HAY4YHOM
KapTHUHBI MUPA, B PAa3BUTHH COBPEMEHHOM TEXHUKU M TEXHOJIOTUH, B IIPAKTUYECKON AEATEILHOCTH JIIOACH;

YUUTBHIBaTh TPAHUIBI TPUMEHEHUS H3YyYCHHBIX (U3NUYECKUX MOJETeH: MaTephalbHas TOYKa,
MHEpUUAIbHAs CHCTeMa OTCYéTa, aOCOMIOTHO TBEPAOE TENO, WICATbHBIM Ta3, MOJENN CTPOCHUS Ta30B,
KHUJKOCTEH U TBEPBIX TEJ, TOUCUHBIH IICKTPUUSCKHI 3aps/] IPH PEIIeHHH HU3MUECKHX 3a/1ay;

pacrio3HaBaTh (pU3HUECKUE SIBIECHUS (MPOLECcChl) U OOBACHATh MX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJICKYJISIPHO-KMHETHYECKOW TEOpPHHM CTPOCHHUS BEIIECTBA U OJJEKTPOJUHAMUKH: pPABHOMEpPHOE H
PaBHOYCKOPEHHOE MPSIMOJMHEHHOE IBIKEHUE, CBOOOJHOE IaJeHHe TeJ, IBM)KEHHE II0 OKPYKHOCTH,
UHepLys, B3aumojeiicteue tei, nuddysus, OpOyHOBCKOE ABHKEHHE, CTPOCHHE KUAKOCTEH U TBEPIBIX Tell,
U3MeHeHHe o0bEMa TeJ MpHU HarpeBaHUU (OXJIaKICHUH), TEIJIOBOE paBHOBECHE, UCIIApEHHE, KOHIEHCAIUS,
IUTaBJICHWE, KPHUCTAJUTM3AIMsl, KHUIICHWE, BJIAXXHOCTh BO3AyXa, MOBBIINICHUE JMaBICHHUS Taza IPH €ro
HarpeBaHWW B 3aKPBITOM COCY/E, CBS3b MEXIy MapaMeTpaMH COCTOSHHUS Ta3a B HW30MPOIEccax,
JJIEKTPHU3aLMs TeJl, B3aUMOJCHCTBUE 3apsI0B;

OIMCHIBaTh MEXAHWYECKOE [BM)KEHUE, HUCMOJIb3Yysd (PU3UYECKHE BEIMYMHBL: KOOpJIMHATA, IYTh,
nepeMeIieHne, CKOpPOCTh, YCKOpPEHHE, Macca Teja, CHia, HUMITYJIbC Tesla, KHHETHYecKas »JSHeprus,
NOTEHIMATbHAs SHEPIHs, MeXaHWuecKas paboTa, MeXaHW4ecKas MOIHOCTh, NMPH ONHCAHWHU TPABHIHLHO
TPAaKTOBaTh (PU3MUECKUIl CMBICI HCIOJNb3YEMBIX BEIUYMH, MX OOO3HAYEHMS W €AMHHUIBI, HAXOIUTh
(GopMyIIbl, CBA3BIBAIOLINE JAHHYIO (PU3NYECKYIO BEINUYUHY C JPYTUMU BETUUUHAMU;

OIMCHIBATh W3YYEHHBIC TEIUIOBHIE CBOMCTBA TEN W TEIUIOBHIC SIBICHUS, HCIIONB3YS (U3NIECKHE
BEJIMYMHBL: [JABJICHUE Ta3a, TEeMIleparypa, CPeOHsSS KHHETHYECKash SHEPTHsl XaOTHYECKOTO IBYIKEHHUS
MOJIEKYJI, CPEIHEKBaJpaTU4YHAsl CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIJIOTHI, BHYTPEHHS 3HEprus, padora
raza, K03()(UIUEHT IOJIE3HOTO ACUCTBHUS TEIJIOBOTO ABHUraTels; MPH OMUCAHWU IMPABUIBHO TPAKTOBAThH
(GU3MYECKUH CMBICII HCIONB3YEMBIX BEIWYMH, MX OOO3HAYEHUS W EIWHHIBL, HAXOIUTh (OPMYIIHI,

CBSI3BIBAIOIIME AHHYIO (PU3HUYECKYIO BEIMUUHY C APYTUMHU BEIHMUYUHAM;



OIUCBIBATh MU3YYECHHBIE HJIEKTPUUECKUE CBOMCTBA BEILECTBA U DJIEKTPUUYECKHUE SBJIECHUS (IIPOLECCHI),
UCTIONB3Ysl (PU3MUECKUE BEIMYMHBI: SJIEKTPHUUECKUH 3apsijl, dJEKTPUYECKOe IoJjie, HANpPsHKEHHOCTH MOJI,
NOTEHIMAJ, PAa3HOCTh IMOTEHIMAJOB; IPU ONWCAHWM NPABWIBHO TPAKTOBAaTh (PU3MUECKUI CMBICT
UCIOJIb3YEMbIX BEJIWYMH, UX OOO3HAUCHMsI M €IMHUIIbl; YKa3blBaTh (DOPMYJIbI, CBS3BIBAIOLIME JIaHHYIO
(GU3nUYECcKyr0 BEJIMUUHY C IPYTHMHU BEJIMUMHAMY;

aHAJM3UPOBaATh (HPU3NYECKHE TPOLECCHl M SBICHUSA, MCIONB3Ys (PU3MUYECKUE 3aKOHBI M MPHUHLUIIBL:
3aKoH BceMupHOro tarorenus, I, II u III 3axkonel HproTOHA, 3aKOH COXpaHEHUs MEXaHWYECKOM DHEpPruH,
3aKOH COXPaHEHMs UMITYJIbCA, IPUHLMI CYNEPIIO3ULIAN CHJI, IPUHIUI PABHOIIPABHS MHEPLUAIBHBIX CUCTEM
OTCYETA, MOJIEKYJISIPHO-KMHETHYECKYI0 TEOPHIO CTPOCHHs BEILIECTBA, Ia30BbIE 3aKOHBI, CBA3b CPENHEU
KHHETHYECKOM HSHEPTUM TEIUIOBOTO JBMIKEHUS MOJIEKYJ C aOCOJIOTHOW TEeMIepaTypou, MEpBBIM 3aKOH
TEPMOJMHAMHUKH, 3aKOH COXPaHEHUs OJJIEKTPUYECKOro 3apsna, 3akoH Kymona, mpu 3ToM pa3inudarhb
CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPAXKEHHWE M YyCJOBUs (TpaHMLbl, 00JacTH)
IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPHHLIWIBI JCWCTBUS MAalIMH, NPUOOPOB M TEXHUYECKHX YCTPOWCTB;
pa3nuyath ycIoBHs UX O€30MIaCHOTO MCIIOJIb30BAHMS B TIOBCETHEBHOM JKU3HU;

BBIMOJIHATE  3KCIEPUMEHTHl [0 HCCIENOBaHMIO (U3MYECKUX SBJICHUH U  IPOLECCOB C
UCIIOJIb30BAaHUEM MPSMBIX, U KOCBEHHBIX H3MEpEHHUH, MpHu 3ToM (opMyaHpoBaTh MpolieMy/3afady H
TUIOTE3Y y4eOHOro SKCIEPUMEHTa, cOOUpaTh YCTAHOBKY M3 IPEJIONKEHHOIO 0OOPYAOBAaHHUSA, MPOBOAUTH
OTBIT ¥ (POPMYIHPOBATH BHIBOIBL;

OCYILIECTBIATh MpSIMbIE M KOCBEHHbIE W3MEpEHUs (U3UYECKUX BEIHUYUH, NMPH 3TOM BBIOMpPATh
ONTUMAJIBHBIN CIIOCO0 U3MEPEHHUS U MCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEpPEHHIA;

UCCIIEIOBaTh 3aBUCHUMOCTH MeXAy (U3MYECKMMHM BEJIMYMHAMU C MCIOJIb30BAHUEM MPSIMBIX
U3MEpPEHU, IPU ITOM KOHCTPYHPOBaTh YCTAHOBKY, (PMKCHUPOBATH PE3yibTaThl MOTYYEHHON 3aBUCUMOCTH
(GU3MUecKUX BETUYMH B BUJE TaOIUI] U TpaMKOB, AeTIaTh BEIBOJBI M0 pe3ysIbTaTaM UCCIIEA0BaHMS;

coOmoaTh mpaBuiIa 0€30HacHOTO Tpyla IMPH MPOBEACHUH HCCIECAOBAHUM B pamMkKax y4eOHOro
JKCIIEPUMEHTa,  y4eOHO-HCCIIEIOBAaTeNIbCKOM W MPOEKTHOM  JEATEIbHOCTH €  HCIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BAHMUS;

pemaTh pacu€THbBIE 331a4H C SIBHO 33JJaHHOM (PU3MUECKON MOJIENbIO, UCHIOb3Ys (PU3HUecKue 3aKOHBI
U TIPUHIIMIIBL, HA OCHOBE aHaJM3a YCJIOBUS 3a/lauM BBIOMpPATh (PU3MUECKYIO MOJIENb, BBIACIATH (pru3nueckue
BEJIMYMHBI U (HOpMYIIbI, HEOOXOIUMBIE ISl €€ pellieHus, MPOBOAUTh PAaCUYEThl U OIEHUBATh PEATHLHOCTD
MOJIy4EHHOT0 3Ha4YeHUsl (PU3UUECKOM BEIMYMHBL;

pelaTh Ka4eCTBEHHbIE 3a/1a4: BBICTPAUBATh JIOTMYECKU HEIIPOTUBOPEUHBYIO LIENIOUKY PACCYKICHUM
C MCIIOJIb30BaHUEM M3yUYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH 1 (PM3NUECKUX SIBICHU;

UCIOJIb30BaTh IPU PELIEHUU Y4EOHBIX 3aJa4 COBPEMEHHblE MH(POPMALMOHHBIE TEXHOJIOTUH JUIs

MOKMCKA, CTPYKTYpPUPOBAHMs, HWHTEpIpETallMM W TPEICTaBICHUS Y4eOHOW U HAYYHO-TIOMYJISPHOI



uH(pOpMallMK, TOJYYEHHOM U3 pa3IMYHbIX MCTOYHHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOIYy4aeMYIO
uH(pOpPMAIIHUIO;

MIPUBOJIUTh TPHUMEPHI BKJIAJla POCCHUCKUX M 3apYOCIKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HaHMs MO (U3MKE B IOBCEIHEBHOM XKHU3HU JUIsl OOecredeHus
0€30MaCHOCTH MPH 00paIIeHUH C MPUOOPAMU U TEXHHUECKUMH YCTPOMCTBAMHU, JUIsI COXPAHEHHUS 3I0POBbS U
cOOII0ICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEIEHUS B OKPY>KaIOILEH Cpele;

paboTaTh B IrpymIe ¢ BHIMOJHEHHEM Pa3IMUHBbIX COLHUAIBHBIX POJIeH, MIIaHUPOBaTh pabOTy IPYIIIIbI,
paloHaIbHO pAcIpeaesaTh OO0S3aHHOCTH U IUIAHUPOBATh JIEATENIBHOCTh B HECTAHIAPTHBIX CUTYalUsX,
OLICHUBATh BKJIAJ] KXKJIOTO U3 YIaCTHUKOB IPYIIIBI B PELIICHUE PACCMATPUBAEMOU MPOOIIEMBI.

2.5. [IpeameTHble pe3yJbTaThl 0CBOEHHS NporpaMmbl no ¢usuke. B npouecce usyuyenus kypca
(u3uxku 6a3oBoro ypous B 11 kiacce 00y4yaromuiicss HAy4uTCH:

JIEMOHCTPUPOBATh HA MpHUMEpPax poiib U MecTo (GU3UKH B (POPMHUPOBAHUU COBPEMEHHOW HAy4YHOM
KapTUHBI MUpPA, B Pa3BUTUH COBPEMEHHOW T€XHHUKU WM TEXHOJOTHM, B IPAKTHUYECKON JEATEIIBHOCTH JIFOJEH,
[[EJIOCTHOCTD U €IMHCTBO (PU3NUECKOU KapTHUHBI MUPA;

YUUTHIBaTh T'PAHULBI MPUMEHEHHS HU3YYCHHBIX (PU3UUYECKHX MOJIENEH: TOUEUYHBIA 3IIEKTPUUECKHI
3apsii, Jdy4 CBETa, TOUEYHBIM MCTOYHUK CBETA, s€pHAs MOJEIb aTOMa, HYKJIIOHHAs MOJENb aTOMHOTO siapa
IpU pelieHnn GU3NYECKuX 3a/1ay;

pacrio3HaBaTh (U3MYECKUE SIBIACHUS (MPOIECChl) U OOBSICHATH HMX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH M KBAHTOBOW (PU3UKU: ANEKTpUUYECKasi IPOBOAUMOCTb, TEINIOBOE, CBETOBOE, XUMHUECKOE,
MarHuTHOE JEHCTBUA TOKa, B3aUMOJECUCTBUE MAarHUTOB, OJJEKTPOMArHUTHAs WHAYKIUS, JEHCTBHE
MarHUTHOTO TIOJISI HA MPOBOJAHUK C TOKOM U JBMXKYIIUUCS 3apsjl, DJIEKTPOMarHUTHbIE KOJIeOaHUsI U BOJIHBI,
MPSIMOJIMHEMHOE PaclpOCTpaHEHUE CBETa, OTPaKEHHE, MpeloMiieHHne, HHTepepeHnus, audpakius u
MOJISIpU3aIusl CBETa, JUcCIepcus cBera, dorodnekTpudeckuil agdext (porodddekr), cBeToBOE IaBlIeHUE,
BO3HUKHOBEHUE JIMHEHYATOrO CIIEKTPa aTOMa BOJOPOa, €CTECTBEHHAs! U UCKYCCTBEHHAs paIMOaKTUBHOCTb;

OTMHUCHIBATh HM3YYCHHBIE CBOMCTBAa BellecTBa (DIEKTPUUECKHE, MAarHUTHBIE, ONTHYECKHUE,
AJIEKTPUIECKYIO TIPOBOJUMOCTh PA3JIMUHBIX CPEN) M AJICKTPOMATHUTHBIC SIBJICHUS (IPOIECCHI), UCTIOIb3YS
dusznyecKue BETUYUHBI: DIICKTPUYECKUI 3apsj, cujla TOKa, dIEKTPUUECKOe HANpsLKEHUE, DIIEKTPUUECKOe
COTMPOTHUBIIEHUE, PA3HOCTh MOTEHIIMANIOB, AJIEKTPOJBIDKYIAS cuiia, paboTa TOKa, MHAYKIMS MarHUTHOTO
noJisi, cuina Amrmepa, cuna JlopeHla, UHAYKTUBHOCTh KaTYIIKHU, SHEPTUS AJIEKTPUYECKOTO U MArHUTHOTO
noJjiel, TMepuoja M yacToTa KoseOaHUN B KojeOaTelbHOM KOHTYpe, 3apsii W Cuila TOKa B Ipoliecce
TapMOHHMYECKHUX AJIEKTPOMATHUTHBIX KoJieOaHMH, (JOKYCHOE pacCcTOSHUE M ONTHYecKas CHJa JIMH3BI, TPH
OMHMCAHUN TPABUIBHO TPAKTOBATh (DU3MYECKHA CMBICT HUCIHOIB3YEMBIX BEIMYUH, WX OOO3HAYCHUS U

€MHMUIIBI, YKa3bIBaTh (hOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3UYECKYIO BETUUYUHY C IPYTUMH BETUYHMHAMY;



OINMCHIBATh M3YYCHHbIC KBAHTOBBIE SIBICHUS M IIPOLIECCHI, UCMONb3Ys (PU3NYECKHE BEIMUYUHBL:
CKOPOCTDb JJICKTPOMArHUTHBIX BOJIH, AJIMHA BOJIHBI MU 4aCTOTa CBCTA, DOHCPIUA U HMITYJIbC q)OTOHa, nepuon
NOJIypacmajia, SHEPTHs CBA3M aTOMHBIX SAEp, IPU OMUCAHUHU MPABHIBHO TPAKTOBATh (PU3MUECKUI CMBICI
UCIOJIb3YEMbIX BEJIWYHMH, UX OOO3HAueHWsI M €IMHUIIbI, YKa3blBaTh (DOPMyJIbl, CBA3BIBAIOLIME JAHHYIO
(U3UUECKyI0 BETUUUHY C IPYTMMHU BEJIMYMHAMU, BBIYUCIIATH 3HaYCHUE (PU3NUECKON BETHUUHBI;

AHAJIIM3UPOBATDH (1)I/ISI/I‘IGCKI/IG IMpOLECCChbl U ABJICHUSA, HUCIIOJIb3Ys (I)I/ISI/I‘ICCKI/IG 3aKOHBI U MPHUHIMIIBI:
3akoH OMa, 3aKOHBI IIOCIEN0BATEIbHOIO U IapaUIEIbHOIO COCAMHEHUS NIPOBOJHUKOB, 3aKOH JlxOyis—
JleHna, 3aKOH JIEKTPOMAarHUTHON MHAYKIMH, 3aKOH IPSAMOJUHEHHOr0 pPacHpOCTPAHEHUsS CBETa, 3aKOHbI
OTpa)KEHMsI CBETa, 3aKOHbI INPEJIOMJIEHHMs CBeTa, ypaBHeHHe OifHmTelHa ana ¢orodddexra, 3aKoH
COXpaHEHHUsI PHEPIHM, 3aKOH COXPAHEHMsI UMIIYJbCa, 3aKOH COXPAaHEHHs 3JIEKTPUYECKOro 3apsia, 3aKOH
COXPaHEHMsI MacCOBOI'0 4HMCIIA, MOCTYNaThl bopa, 3aKOH PaguOaKTUBHOIO pacnajaa, Ipu 3TOM pa3iavyaTh
CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPAXKEHHWE M YyCJOBUs (TpaHMLbl, 00JacTH)
IPUMEHUMOCTH;

OIPCACIIATL HAIPAaBJICHHUC BCKTOPAa HWHAYKIOHUHW MArHuTHOI'O IIOJIA IHIPOBOAHHMKA C TOKOM, CHJIbL
Awmriepa u cuinbl JlopeHua;

CTPOUTH M ONMCHIBATh N300pa’KeHHE, CO3JaBaeMOe IJIOCKUM 3€pKaJloM, TOHKOM JIMH30H;

BBIMOJIHATE  OKCIIEPUMEHTHl [0 HCCIENOBaHMIO (U3MYECKUX SBJICHUH U  TPOLECCOB C
UCIIOJIb30BAaHUEM TMPSMBIX, M KOCBEHHBIX H3MEPEHUU: IpHU ATOM (GOpMYyIupoBaTh Npodiemy/3afady u
TUIOTE3Y y4eOHOIro SKCIIEPUMEHTa, cOOUpaTh YCTAHOBKY M3 IPEJIOKEHHOIO 0OOPYAOBAHHUSA, MPOBOIUTH
OTBIT U (POPMYIIHPOBATH BHIBOJIBI,

OCYILIECTBIATh MpSIMbIE M KOCBEHHbIE U3MEpEHUs (U3NYECKUX BEIUYUH, MPH 3TOM BbIOMPATh
OINTUMAaJIBHEIN cIT0c00 HU3MCPCHUSA U UCIIOJIB30BATh U3BCCTHBIC MECTOABI OLICHKH HOFpCHIHOCTGfI I/ISMGPGHI/II\/'I;

uccijeaoBarb 3aBUCUMOCTH (1)I/IBI/I‘~IGCKI/IX BCJIMYHH C UCIIOJIBb30BAHUCM MPAMBIX HSMCPCHHﬁI IIpu 5TOM
KOHCTPYUPOBaTh YCTAHOBKY, (PMKCHPOBATH pe3yJbTaThl MOJyYEHHON 3aBUCUMOCTH (PU3NYECKHUX BEIMYUH B
Bujie TabauIl U rpaduKoB, 1e1aTh BBIBOAKI 110 pe3yJibTaTaM HUCCIIEI0BaHMS;

coOyoaTh IpaBmiIa O€30IaCHOTO TpyJa IMPH IPOBEAECHUU HCCIEAOBAaHUI B pamkKax y4eOHOro
JKCHEPUMEHTa,  Y4eOHO-UCCIEeNOBATEIbCKOW W IMPOEKTHOW  JAEATENBHOCTH C  HCHOJIb30BAHUEM
U3MEPUTENIBHBIX YCTPOUCTB U 1TaOOpaTOPHOro 000PYAOBaHUS;

pemaTh pacu€THbBIE 337a4H C SIBHO 33JJaHHON (PU3MUECKON MOJIENbI0, UCIIONIb3Ys (PU3HMUECKUE 3aKOHbI
W IPUHOMUIIBI, HA OCHOBC aHA/IM3a YCJIIOBHA 3aaa4U BBI6I/IpaTI) (1)I/ISI/I‘IGCKYIO MOICJIb, BBIJCIIATH (1)I/ISI/IV-IGCKI/IG
BEJIMYMHBI U (HOPMYIIbI, HEOOXOAUMBIE JUIsl €€ pelleHus, TPOBOAUTh Pacdy€Tbl U OIEHUBATh PEaJIbHOCTH
MOJIyYEHHOT0 3HaYeHUs (PU3NUYECKOI BETMUNHBL;

pelaTh Ka4eCTBEHHbIE 3a/1a4: BBICTPAUBATh JJOTMYECKU HEIIPOTUBOPEUHUBYIO LIENIOUKY PACCYKICHUN

C UCIOJIb30BaHUEM U3YUEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEN U (PU3UUYECKUX SIBICHUN;



WCIOJIB30BaTh TIPU PEIHICHUH YYEOHBIX 3aJad COBPEMEHHBIC MH(QOPMAIIMOHHBIE TEXHOJOTHUHU IS
MOWCKA, CTPYKTYPUPOBAHWS, HWHTEPIPETAIIMA W TPEJACTABICHUS YYEOHOW U HAYYHO-TIOMYJISIPHOMN
uH(pOpMaIlMK, TONYYEHHOW W3 Ppa3IUYHBIX WCTOYHHKOB, KPHUTHYECKH AaHAJIU3UPOBATH IOITYIaEMYIO
uHpopmaruio;

OOBSICHATH MPUHIIMIIBI JCWCTBUS MAaIIMH, PHOOPOB U TEXHUYECKUX YCTPOHCTB, Pa3iIN4aTh YCIOBHSI
uX 0€301aCHOTr0 UCIOJBL30BaHUs B IOBCETHEBHOM JKU3HH,

MPUBOJIUTh TIPUMEPHI BKIIAJ]a POCCHICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIECTO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTUH;

UCIOJIb30BAaTh TEOPETHUYCCKHE 3HAHHWS 1O (U3MKE B IOBCETHEBHOW KHM3HH sl OOECICUeHHS
0€30MMacCHOCTH TIPU OOpAIICHUN ¢ MPUOOPAMH ¥ TEXHUYCCKHUMH YCTPOHCTBAMHU, JJISI COXPAHEHUS 3/I0POBBS U
COOITIOJICHHSI HOPM 3KOJIOTMYECKOTO TIOBEACHHUS B OKPYIKAIOIIEH Cpejie;

paboTaTh B IpyIie C BHIMOJIHEHUEM Pa3IMYHBIX COIUAIBLHBIX POJICH, INIAHUPOBATH PaOOTy TPYIIIIHI,
palMOHATIBHO PaCHpeACsaTh OOS3aHHOCTH M IUIAHUPOBATh JESATEILHOCTh B HECTAHIAPTHBIX CHUTYAIHSIX,

OLIEHUBATh BKJIAJ] KAXKJIOTO M3 YIaCTHUKOB IPYIIIBI B PELHICHUE PACCMATPUBAEMOU MPOOIIEMBI.



3. TEMATHYECKOE IINTAHUPOBAHUE

Bcero 136 4, u3 Hux 5 4 — pe3epBHOE Bpemsi

10 KJIACC

(2 4 B HEnem0, Bcero 68 4, M3 HUX 2 4 — PEe3epBHOE BPEMsi)

HAY4YHOTI'O MMO3HAHUA -2
q

METOJbI MO3HAHUS OKPYIKAKOIIECTO MUpa.

Pons 3xkcniepuMenTa u Teopun B
TIpoIIECCe MTO3HAHMS TPUPOIBL.
OKCIIepUMEeHT B (PHU3HKE.
MopenupoBanre GpU3MYECKUX SBICHUN
U npoueccoB. HayuHble rUIIOTE3HI.
®u3nvecKre 3aKOHbI U TEOPHH.
['panu1bl TPUMEHUMOCTH (PU3UUECKUX
3akoHOB. [Ipuniun coorBeTcTBUs. Poiib
1 MecTO GU3UKU B GOPMHUPOBAHUH
COBPEMEHHOW HayYHON KapTHHBI MUpa,
B IPAKTHYECKON IS TEILHOCTH JIFOIeH

TEOPETUUECKUX) METOJOB IO3HAHHS OKPY>KAIOILETO
mupa. OOCykIeHHEe TPaHUI] IPUMEHIUMOCTH
(u3nUecKkux 3aKOHOB H Teopuil. PaboTa B rpymme no
MOJrOTOBKE KOPOTKUX COOOIICHUH O POJI M MECTE
(U3UKHU B HAyKe U B IPAKTUYECKON JAEATEIbHOCTH
mozed. JleMoHCTpaIus aHAIOTOBBIX M IU(POBBIX
HU3MEPUTENBHBIX MPUOOPOB, KOMITBIOTEPHBIX
natyukoB. OCBOEHNE OCHOBHBIX IPUEMOB pabOTEHI €
unpoBoi 1adboparopuei o Gpusnke

ru/
http://school-
collection.edu.r

u/

Tempbl,
PACKphIBaIOIIHE
JaHHBI pa3xe OcHoBHOE coep:kanue OcHoBHBIE BH/IBI JuexkTponnbie | Bocnurarenbnbie
NporpaMMBel, AeATENbHOCTH o0pa3oBaTe/JbH 321241

¥ KOJIMYECTBO YACOB, o0yyaromuxcs ble pecypehl

0TBOJMMOE HA MX

H3y4eHue
Paznen 1. ®U3UKA U METOAbI HAYYHOI'O IIO3HAHUSL.

®usnka u METOIBI ®usuka — Hayka o npupose. Hayunsie W3y4enne HaydHBIX (3MIIMPUYECKUX U https://resh.edu. JleMoHCTpHpOBaTh

HaBBIKH KPUTHYECKOTO
MBIIIUTCHHUS,
OIIpeIeJICHUS
TOCTOBEPHOM HAyYHOU
MHQOPMaIUH 1
KPUTHUKH aHTUHAYYHBIX
Mpe/ICTaBICHUH.

Paznen 2. MEXAHUKA
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Kunemaruka — 5 u

MexaHnueckoe JBM)KEHUE.
OTHOCHUTENBHOCTh MEXAHUYECKOTO
nBxkeHud. CucreMa oTcuéra.
Tpaekropus. [lepemenienue, CKOpocTb
(cpenHss CKOPOCTh, MTHOBEHHAS
CKOPOCTh) U YCKOPEHHE MaTepualIbHON
TOYKH, UX MIPOEKLIUU Ha OCH CUCTEMBI
KoopauHat. Clo)XKeHne nepeMeleHuil u
CJOKEHUE cKkopocTell. PaBHOMEpHOE U
PAaBHOYCKOPEHHOE NPSMOIMHENHOE
IBwkeHue. ['paduku 3aBHCUMOCTH
KOOpIMHAT, CKOPOCTH, YCKOPEHUSI, ITyTH
U TIepeMEIICHUS MaTepHaIbHON TOUKU
ot BpeMeHn. CBOOOJHOE MajieHUE.
YckopeHne CBOOOTHOTO MaICHUS.
KpuBonuneitHoe nuxenue. [Buxxenue
MaTepUaTbHON TOUKH 10 OKPYKHOCTH C
MOCTOSIHHOM 10 MOAYJII0 CKOPOCTHIO.
YrnoBas CKOPOCTb, JINHEHHAs! CKOPOCTb.
[epuon u wacToTta obpaieHusl.
LlenTpocTpeMUTENBHOE YCKOPEHHUE.
TexHuueckue ycTpoucTsa u
NPaKTUIECKOE IPUMEHEHHE:
CIIMAOMETP, ABUKCHUE CHAPAO0B,
LIETHbIE U pEMEHHBIE TTepeaadn

[IpoBenenue sxkcrepyuMeHTa: U3yueHue
HEPaBHOMEPHOI'O ABWKEHUS C LEJIbI0 ONPEAETICHNUS
MTHOBEHHOM CKOPOCTH; HCCIIEIOBAaHUE COOTHOIIEHHUS
MEXAY MyTsIMH, IPOHACHHBIMU TEJIOM 32
[I0CTIEI0BATENIbHBIC PaBHbBIE IPOMEKYTKU BPEMEHU
IIPY PAaBHOYCKOPEHHOM ABIXKEHHUHU C HA4aJIbHON
CKOpPOCTBIO, paBHOW HYJIO; U3yUEHHE JBUKCHUSA
LIapuKa B BA3KOH XKUJIKOCTH; U3YUE€HUE IBHKEHUS
Tena, OpOIEeHHOTO TOpU30HTAIEHO. OOBICHEHNE
OCHOBHBIX IPUHIIUIIOB AEHCTBUS TEXHUUECKUX
YCTPOWCTB, TAKUX KaK: CIIUAOMETP, IETHbIE U
peMEHHBIE TIepeauu IBUKEHUS; U YCIOBUM UX
0€30IacHOr0 UCIIONIb30BAHUS B [IOBCEHEBHOM KU3HU.
Pemenue pacy€THbIX 3a7a4 ¢ SIBHO 3aJIaHHOM
(u3M4ecKoil MOJENbIO C UCTIOJIB30BAaHNEM OCHOBHBIX
¢dopmyn kunematuku. [loctpoenue n ananms
rpaMKOB 3aBUCUMOCTEH KHHEMATUYEeCKUX BETMYHH
OT BPEMEHH 11 PABHOMEPHOTO U PABHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO ABWXeHus. Pacrio3HaBaHue
(U3NYECKUX SBICHUI B YICOHBIX OIMBITAX U
OKpY>KaroIeH )KU3HN: PaBHOMEPHOE U
PaBHOYCKOpPEHHOE MPSIMOJIMHEHHOE IBHKEHUE,
CBOOOJHOE MAZICHUE TeJI, IBIXKEHUE MO0 OKPYKHOCTH.
Onucanne MEXaHUYECKOTO ABIKEHUS C
HCHOJIb30BaHUEM (PU3HMUECKUX BEJTMUMH: KOOPANHATA,
MyTh, IEpEeMEILeHIe, CKOPOCTh, yCKopeHue. PaboTa B
rpynnax npy MIaHUPOBAHUH, IPOBEACHUN U
MHTEPIIPETALNN PE3YyIbTaTOB ONBITOB U aHAIIN3E
JIOTIOJTHUTEJIBHBIX HCTOYHUKOB WH(POPMAIIMH 10 TEME

https://resh.edu.
ru/

http://school-
collection.edu.r
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http://physics-
regelman.com/

Berpaxats
[IO3HAaBaTEIbHbBIC
MHTEPECH B
npeaMeTHOH 0bmacTu
«Dusuka» ¢ yuétom
CBOUX HUHTEPECOB,
CIIOCOOHOCTEH,
TIOCTUKEHHH.

Bripaxats
MOHUMaHWE 3HAYCHUS
HAYKH{ B KU3HU
[POCCUICKOrO
00111eCTBA,
00eCTIeYeHNH ero
0€3011aCHOCTH,
CYMaHUTapHOM,
COIMaJIbHO-
PKOHOMUYECKOM
pa3zBuTnu Poccun.

JleMoHCTpHpOBaTH
HABBIKA KPUTUYECKOT'O
MBILICHHS,
OTIpeICIICHUS
TOCTOBEPHOI HayYHOMU
WHGOpPMAIIH U
KPUTUKU aHTUHAYYHBIX
[IPEICTABIICHUN.

PasBuBarts u
NPUMEHATH HaBBIKH

Hunamuka — 74

IIpunuun otHocuTensHOCTU ["anuest.
IIepBs1ii 3ak0H Hpr0TOHA.
HNuepuunanbHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [punimn
Cynepno3uinu cui. Bropoii 3akoH
HprotoHa 11 MaTepuanbHON TOUKH.
Tpetuii 3akon HetoToHa mmst
MaTepHaAIbHBIX TOUYCK. 3aKOH

CpaBHEeHHE Macc B3auMO/ICHCTBYIONTNX Tell. M3yueHue
3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JieOPMAITIH;
CPaBHEHHUE CHJI TPEHUS MTOKOS, KAaUueHUS
ckonbxeHus. O0bsicHeHue HeBecomocTH. [IpoBeneHue
SKCTICPUMEHTA: UCCIIEIOBAHUE 3aBUCUMOCTH CHIT
YIPYTOCTH, BOSHUKAIOIINX B TIPYKHUHE ¥ PE3UHOBOM
oOpa3ie, oT ux JaehopMaIin; U3YICHUE IBIKESHUSL
OpycKa 1Mo HaKJIOHHOM TIOCKOCTH; MCCIICIOBAHUE

http://physics-
regelman.com/
https://resh.edu.
ru/
http://school-
collection.edu.r
u/

HaOJIFOICHUS,
HAKOIIJICHUA 1
CHCTEeMaTH3allu1
(hakTOB, OCMBICIICHUS
OITBITA B
HCCIICIOBATCIBCKOM
eI TCIIbHOCTH.
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BCEMUPHOTO TAroTeHus. Cuiia TsSHKECTH.
IlepBas xocMuueckast ckopocts. Cuna
ynpyroctu. 3akoH I'yka. Bec Tena.
Tpenue. Bunst Tpenus (okos,
CKOJIBKEeHUS, KaueHws ). CHuiia TpeHHs.
Cyxoe tpenne. Cria TpeHHs
CKOJIBKEHUS U CHJIa TPEHUS TOKOSI.
Koaddumment tpenns. Cuna
COIIPOTHBIICHUS IIPU IBM)KEHHH TeJla B
JKuAKocTy wiy rase. [loctynarensHoe u
BpallaTeilbHOE ABIKCHUE a0COMIOTHO
TBEPIOrO Tena. MOMEHT CHJIbI
OTHOCHUTENBLHO ocH Bpamenus. [linedo
CUJIBL. Y CIIOBUS paBHOBECHSI TBEPIOTO
Tena. TexHuyeckue ycTpoucTBa u
NPaKTUIECKOE IPUMEHEHHE:
TIOJIIITUITHAKH, ABIKEHUE
MCKYCCTBEHHBIX CIYTHHKOB

YCJIOBHH PaBHOBECUS TBEPAOIO TEJA, UMEIOILETO OCh
BpareHus1. OObICHEHHEe 0COOCHHOCTEH paBHOMEPHOTO
Y PABHOYCKOPEHHOTO MPSMOJIUHEHHOTO JIBHKCHUS,
CBOOOJIHOTO MaJICHUSI TEJ, IBMKCHUS 110 OKPY>KHOCTH
Ha OCHOBE 3aK0HOB HpI0TOHA, 3aKOHA BCEMUPHOTO
TaroTeHus. OObsICHEHNE OCHOBHBIX MTPUHIIATIOB
JEHCTBHSI MOAUTUITHUKOB U MX TPaKTUYSCKOTO
npuMeHeHus. OObsICHEHHUE JIBMKCHUS UCKYCCTBEHHBIX
CIIyTHUKOB. PemieHne pacu€THBIX 3a/1a4 C SIBHO
3aJIaHHON (PU3MYECKOM MOJICIIBIO C UCTIOIh30BAHHEM
OCHOBHBIX 3aKOHOB U ()OPMYJT IWHAMHUKH.
Pacrio3naBanue hu3nueckux sBICHUA B y4eOHBIX
OTIBITaX M OKPYKAIOMICH KU3HHU: HHEPIIHS,
B3aUMO/IeiicTBUE Tesl. AHAIN3 (PU3UUECKUX TIPOLIECCOB
Y SIBJICHUU C WCIIOJIb30BAaHUEM 3aKOHOB U TIPUHITHIIOB!
3aK0H BceMupHoro tarotenus, 1, IT u Il 3akoHbl
HeroToHa, MPUHIMI CYNIEPIO3ULIMY CHJI, IIPUHIIAIL
PaBHOIIPaBHOCTH HHEPLUMAIBHBIX CUCTEM OTCUETA

3aKOHBI COXpAaHEHUS B
MeXaHuKe — 6 4

Hmnynbc MaTepuabHON TOUKH (Tena),
CUCTEMBI MATEPHAIIBHBIX TOYEK.
Hmnynbe cuibsl ¥ M13MEHEHHE UMITYJIbCca
Tena. 3aKOH COXPaHEHUs UMITyJIbCa.
PeaxtuBHoe nBmxeHue. Pabora cuiebl.
MormurHocTs cuiel. Kunetnueckas
SHEPIusl MaTepuanbHO Touku. Teopema
00 U3MEHEHNH KHHETUYECKOH SHEPTUH.
IlorennmanbHas sHeprus.
[loTenunanpHast SHEPTUS YIPYTO
ne(pOpMUPOBAHHOM MPY>KUHBI.
[lorenumanbHas 3HEprust Tesa BOIU3H
noBepxHOCTH 3emutn. [loTeHnnatpHbIe U
HeMoTeHIHaIbHbIe cuitbl. CBSA3b pabOTHI
HENOTEHIUAJIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKON DHEPTHH CUCTEMBI TEIL.
3aK0H COXPaHEHUS MEXaHUIECKOIl
SHEPruu. YIpyrue u Heynpyrue
CTOJIKHOBEHMsI. TeXHUYECKHe

[IpoBeneHme SKCrIepUMeHTa: H3yYeHHEe aOCOIFOTHO
HEYIpPyroro yjapa ¢ IOMOUIbIO ABYX OJMHAKOBBIX
HUTSHBIX MasITHUKOB; UCCIICIOBAHUE CBSI3H PA0OThI
CWJIbI C UBMEHEHHEM MEXaHUYECKOM SHEpruu Teja Ha
MpUMEPE PACTSKEHUSI PE3UHOBOTO KryTa. OUeHKa
AOCOJIOTHBIX U OTHOCUTEIHHBIX TIOTPEITHOCTEH
n3MepeHui Gpu3nvecknx Benn4uH. Penmenne
PacUETHBIX 3a/1a4 C SIBHO 33/IaHHOM (PU3HUYECKOM
MOJIENIBIO C MCTIOIh30BAaHNEM OCHOBHBIX 3aKOHOB U
(hopMyn TMHAMUKY U 3aKOHOB COXpaHeHwus. Pemenne
Ka4yeCTBEHHBIX 3344 C OMOPON HA U3YUYCHHBIE B
pasnene «MexaHuKa» 3aKOHbI, 3aKOHOMEPHOCTH U
dbm3uaeckue sBiaeHUsI. Onrcanre MEXaHUISCKOTO
JIBUOKCHHUS C MICTIOJIE30BAHUEM (PU3UYECKHUX BEIINYHH:
HUMITYJIbC T€Ja, KHHETUYECKasl SHEPTUs MOTEHINAIbHAS
JHEprus, MeXxaHn4deckas paboTa, MexaHudecKast
MOIITHOCTh. AHAMHN3 (U3HIECKHUX MIPOIIECCOB U
SIBJICHUM C UCTIONB30BAaHUEM 3aKOHA COXPAHEHUS
MEXaHUYECKOM SHEPIrun, 3aK0Ha COXPaHECHUS
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YCTPOMCTBA U MPAKTUYECKOE
MPUMEHEHUE: BOOOMET, KONEP,
MPY>KUHHBII TUCTOJIET, IBUKEHUE PAKET

umnynbca. OObsICHEHNE OCHOBHBIX MPUHIIUIIOB
JOEHCTBHS U IPAaKTHYECKOTO IPUMEHEHHS TEXHUUECKUX
YCTPOMCTB, TAKUX KaK: BOJOMET, KOIEP, NPy KUHHBIN
nuctosieT. OObsiICHeHUE IBIKEHHS PAKET C OTIOPOH Ha
H3y4YCHHbIE (PU3NUECKUE BETMYMHBI U 3aKOHBI
MexaHHKH. Vcnonp3oBaHue IPH MOATOTOBKE
co0OIIeHUH 0 MPUMEHEHNH 3aKOHOB MEXaHUKH
COBpPEMEHHBIX MHPOPMAIIMOHHBIX TEXHOIOTHH ISt
MIOKCKA, CTPYKTYPUPOBaHUS, HHTEPIIPETALNHU U
mpeacTaBieHus: HHQOpMaluU, KpUTHIECKUI aHaIN3
noJrydaemoii napopmaruu [IpoBeneHne KOCBEHHBIX
HU3MEPEHUI, UCCIETOBaHUN 3aBUCUMOCTEN
(u3MUeCKUX BEJIMYMH, IPOBEPKA NPEATI0KEHHBIX
TUIIOTE3

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJUHAMHUKA

OCHOBBEI
MOJIEKYJIIPHO-
KHHETUYECKOH TeopHuu
9q

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KMHETHYECKOH TEOpHHU U UX ONBITHOE
o0ocHoBaHue. bpoyHOBCKOE IBHKEHUE.
Huddys3us. Xapaktep ABIKEHUS U
B3aUMOJICUCTBHUS YaCTHI] BEIIISCTBA.
Mogenu cTpoeHHs Ta30B, KHUIKOCTEH U
TBEPABIX TN U 00BSICHEHHE CBONCTB
BEIIECTBA HA OCHOBE STUX MO/IENEH.
Macca u pazMepbl MOJIEKYJL.
KonnuecTso Bemecta. [locTosHnas
ABorajpo. TemnoBoe paBHOBeCHE.
Temmepatypa u e€ usmepenue. Illkana
temneparyp Llenscus. Monens
uaeanpHoro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJIAPHO-KHHETHIECKON TEOPUH
WeaTbHOro Ta3a. AGCOIIOTHAS
TeMIIepaTypa Kak Mepa CpeHel
KUHETHYECKOW SHEPTUU TEIIOBOIO
IBWKeHUs yactull rasa. llkana
temneparyp Kenssuna. ['a3oBbie
3aKOHBI. YpaBHeHUE MeHeneeBa—
Kuaneitpona. 3akon JlamsToHa.

[IpoBenenue sKcriepUMEHTa: ONPEAeIEHUE MACCHI
BO3/yXa B KJIACCHOM KOMHATe Ha OCHOBE U3MEPEHHI
00BEMa KOMHATBI, IaBIICHUS U TEMIIEpaTyphl BO3/IyXa
B HEli; HCCNIeOBAHUE 3aBUCUMOCTH MEXKIY
rapaMeTpaMH COCTOSTHHS pa3pekeHHoro raza. OneHka
a0COJTFOTHBIX U OTHOCHUTENEHBIX TIOTPENTHOCTEH
n3MepeHuit przmdeckux BennanH. OObsICHEHNE
OCHOBHBIX IIPUHLIUIIOB AEHCTBUI TEPMOMETPA U
OapomeTpa U yCIOBHI UX 0€30MacHOTO
HCIIONIb30BaHUS B TOBCEAHEBHOM KU3HH.
Pacnio3znaBanue huznuecKkux sIBICHUA B y4eOHBIX
OMBITaX U OKPYIKaroIIeH xu3Hu: 1uddy3us,
OpoyHOBCKOe ABmkeHre. OnrcaHue TETTOBBIX
SIBIICHUH C UCTIOJIb30BaHUEM (DU3MUYECKUX BEITUYMH:
JABJICHUE Ta3a, TeMIIepaTypa, CPEaHssI KHHeTUYIecKas
SHEPTHS Xa0THYECKOTO JBIKEHUS MOJICKYI,
CpEeIHEKBaIpaTUYHAsI CKOPOCTh MOJIEKYJI. AHANN3
(hm3nUeCKUX MPOIECCOB U SIBICHUH C UCIOIB30BaHUEM
MKT, ra3oBbIX 3aKOHOB, CBS3U CpeAHEN
KUHETUYECKOU SHEPTUU TEIUIOBOTO JBUKCHUS
MOJIEKYJI ¢ a0COIFOTHOM TemnepaTypoii. Pemenue
pacy€THBIX 3aJ71a4 C SBHO 33JIaHHON (QHU3HIECKON
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Bripaxats
MO3HABATEIIbHBIC
WHTEPECHI B
MpeIMeTHON 001acTi
«Du3nKa» ¢ yu€ToMm
CBOHMX MHTEPECOB,
CII0OCOOHOCTEM,
TOCTH>KEHHH.

Bripaxats
MOHUMaHUE 3HAUYCHUS
HAYKH B XKU3HU
[POCCHICKOTO
0011IECTBA,
00eCIIeYeHNH ero
0e30IMmacHOCTH,
CyMaHHUTapHOM,
COIUaIbHO-
PKOHOMHYECKOM
pa3BuTuu Poccun.

JleMoHCTpHpOBaTh
HaBBIKH KPUTUYECKOTO
MBIIIUICHHUS,
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M3onporiecchl B HICAITEHOM ra3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA.
I'paduueckoe mpeacraBieHue
M30TIPOLIECCOB: U30TEPMa, H30X0Da,
n3ob6apa. TexHUYecKre yCTpoicTBa U
MPaKTUIECKOE TPUMECHEHHE:
TEPMOMETP, OAPOMETP

MOJICTIBIO C MCIIOJIb30BAHUEM OCHOBHBIX TIOJIOXKCHHM
MKT, 3ak0HOB U (OPMYI MOJEKYISIPHON (DU3HUKH.
Pabora B rpymnmnax npu miaHUPOBaHUH, IPOBEICHUH U
HMHTEPIIPETALUN PE3YJIbTaTOB ONBITOB M aHAJIH3EC
JIOTIOJTHUTENILHBIX HCTOYHUKOB HH(POPMAITUH TI0 TEME

OTpeaAeIeHUS
TOCTOBEPHOI HAYYHOU
MHQOPMaIUH 1
KPUTUKU aHTUHAYYHBIX
MpeJICTaBICHUH.
Pa3BuBats n
MPUMEHSATh HaBBIKU

OcHOBBI
tepMmoarHaMuku — 10

9

TepMoanHaMu4eckast CUCTEMA.
BuyTtpennss sHeprus
TEPMOJMHAMHYECKOW CUCTEMBI H
cnoco0Obl e€¢ n3meHenus. Konmnuectso
TEIUIOTHI U paboTa. BHyTpeHHs s
SHEPTHsI OJHOATOMHOTO HUEaTBFHOTO
rasza. Bunel remtonepenauu:
TEIUIONPOBOIHOCTh, KOHBEKITHS,
W3IydeHne. Y neIbHas TeIUI0EMKOCTh
BemiecTBa. Konn4yecTBo TEmIOTH MpH
tertonepenaye. [loustae 06
aanabaTHOM miporiecce. [lepBriii 3akoH
tepMoauHaMuki. [IpumeneHue mepeoro
3aKOHAa TEPMOJUHAMMKH K
uzonporeccam. I 'padrueckas
WHTepIpeTalus padoTsl ra3a. Bropoit
3aKOH TEPMOJIMHAMUKH.
HeobOpaTuMocTh mpolieccoB B pupoie.
TemnoBbie MamuHbL. [pUHLINATIBL
JICHCTBHSI TEIUIOBBIX MAIIUH.
[IpeoOpazoBanust SHEPTUH B TEIIOBBIX
mammHax. Koaddumuent noneznoro
JICUCTBHUSA TEIUIOBOM MalIuHbI. 1K
Kapno u ero ko3 gunmeHT none3Horo
JeHcTBUS. DKOJIOTHYECKUe MPOOIeMBbl
TETUIORHEPreTUkH. TexHuIecKkre
YCTPOMCTBA U MPAKTUYECKOE
MIPUMEHEHHE: IBUTaTeNb BHYTPEHHETO
cropanus, OBITOBOI XOJIOIUIBHUK,
KOHIMIIUOHED

[IpoBenenue sxcrepruMeHTa: U3MEPEHUE YACTbHON
TETI0EMKOCTH BemecTBa. OneHKa aOCOOTHBIX U
OTHOCUTEJIBHBIX IOTPEIIHOCTEN H3MEPEHUIT
¢usnueckux BennurH. MzyueHne Mojeneit napoBoi
TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHus,
peaxTtuBHOTO ABurareni. O0bsCHEHHE IPUHLINIIOB
JICHCTBHSI U YCJIOBHI 0€30MAaCHOTO UCIIOL30BaHUS B
[IOBCETHEBHOM XU3HU JIBUraTessl BHYTPEHHET O
CropaHusi, OBITOBOTO XOJOAUIbHHUKA, KOHAULIMOHEPA.
Ornrcanre CBONCTB TEJ U TEIUIOBBIX SIBJICHUH C
WCTIOJIb30BaHNEM (U3MUYECKUX BEITMYUH: JaBlICHHE
rasa, TeMIIEpaTypa, KOJIMYECTBO TEIUIOTHI, BHYTPEHHA
sHeprus, padora raza. Pemenue pacuéTHbIX 3a1a4 C
SIBHO 3aJIaHHOM (PU3NYIECKO MOJIEIBIO C
HCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U (popMyI
MOJIEKYJISIpHON (PU3UKH U TEPMOAMHAMUKH. Pemenne
KaueCTBEHHBIX 33]1a4 C OMOpPO Ha N3yUEHHBIE B
pazzaene «MonekyisipHast QUMK ¥ TEPMOTTHAMUKAY
3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUECKHUE SBICHUSI.
PaGota B rpymnmax mpu aHanu3e JOTONHUTENBHBIX
HCTOYHUKOB MH(POPMAITUH TI0 TEME
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HaOII0ICHMS,
HAKOILIEHUS U
cHUCTEMATHU3ALMH
(haKTOB, OCMBICIICHUS
OIIBITA B
FICCJIECIOBATEIbCKON
EeATeIbHOCTH.
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ArperaTHble COCTOSTHUSA
BeliecTBa. PazoBbie

nepexoapl — 54

[Tapoobpa3oBaHue U KOHACHCALIHS.
Hcmapenwve u xurrieHne. AOCOTIOTHAS U
OTHOCHTEJIbHAs BJIAKHOCTh BO3TyXa.
Hacpiiennsiii nap. Y nenpHas TemioTa
mapooOpa3oBaHusl. 3aBUCHMOCTh
TEMIIEpaTypbl KUIICHUS OT JaBJICHUS.
TBépnoe teno. Kpucrannuueckue u
amMopdHbIe Tena. AHU30TPOIHS CBOHCTB
KpuctauioB. JKuakue KpucTaibl.
CoBpemeHHble MaTepuaisl. [InaBienue
U KpHUCTaJUIn3auus. Y ienbHas TerioTa
rrapneHus. CyonuMmarus. Y paBHeHHe
TeruioBoro Oamanca. Texamueckne
YCTPOMCTBA U IPAKTUYECKOE
MPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUHU HOTYYEHUs
COBPEMEHHBIX MaTE€PHUaJIOB, B TOM UHCIIE
HaHOMAaTEepHUaIOB, 1 HAHOTEXHOJIOTHH

IIpoBeneHue 3KCIEpUMEHTA: U3MEPEHUE
OTHOCHTEIHFHON BIKHOCTH BO3myxa. OmeHka
a0COIOTHBIX M OTHOCHUTENIBHBIX IOTPEITHOCTEH
U3MepeHuid (PU3nUecKuX BearuuH. M3yueHne CBOWCTB
HACHIIIEHHBIX MTAPOB, CIIOCOO0B M3MEPEHUS
BIaXHoCTH HabmoqeHne KumeHus mpy MOHWKEHHOM
JIaBJICHNH, HarPEBAaHUS U IJIaBJICHUS
KpHUCTaIMYecKoro BemjectBa. O0bsCHEHNE
MIPUHIIATIOB TEHCTBUS U YCIOBHUH 0€301TaCHOTO
WCIIOJIb30BaHUS B TIOBCEHEBHOM KU3HU TUTPOMETPa,
IICUXpoMeTpa, Kamopumerpa. MzydeHue TeXxHonorum
MOJY4YEHHUs] COBPEMEHHBIX MaTEPUAJIOB, B TOM YHCIIE
HaHOMaTepHasioB. PernieHue pacuéTHBIX 3a4a4 C SIBHO
3aJIaHHON (PU3MYECKON MOJICIIBIO C UCTIOIb30BAHHEM
YpaBHEHUS TeIUTOBOTO OanaHca. Permenne
KaueCTBEHHBIX 33Ja4 C OMOPOX HA U3YUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHE SBJICHUS 110 TEME.
PacniozHaBanue Qpu3NMUECKUX SIBICHUN B Y4€OHBIX
OTIBITaX M OKPYKAIOMIEH )KU3HH: JiehopMaIiis
TBEPJBIX TEJI, HATPEBAHUE U OXJIAXKICHUE TEl,
M3MEHEHHUE arperaTHbIX COCTOSIHUN BEIIECTBA U
00BsICHEHHE UX HA OCHOBE 3aKOHOB H (DOpMYIT
MouteKyIsipHO# (hr3uku. Micnoip3oBanne
WH(POPMAIMOHHBIX TEXHOJIOTHUH JUIsI TOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALUU U NPEICTABICHUS
nHGOPMALIMH TP TOATOTOBKE COOOLICHUH O
MIPUMEHEHUH 3aKOHOB MOJIEKYIISIPHOUN (PH3UKH U
TEPMOAMHAMUKH B TEXHUKE M TEXHOJIOTHIX
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Paznen 4. JIEKTPOJIMHAMUKA

OnekrpocTtatuka — 10 4

DneKkTpu3anus Teq. INeKTPUIECKU
3apsia. JIBa Buaa 3J€KTpUYECKUX
3apsanoB. [IpoBOIHUKH, TUINEKTPUKN U
MOJTYTIPOBOAHUKH. 3aKOH COXPAHEHUS
3IEKTPUIECKOr0 3apsaa.
BzanmopeiicTBue 3apsaa0B. 3aKoH
Kynona. Todeunslil 3neKTpudecKuil

[IpoBenenne sxcriepuMeEHTa: U3MEPEHHUE
ANIEKTPOEMKOCTH KOHJIeHcaTopa. OlieHKa a0CONMIOTHBIX
1 OTHOCHUTEJIBHBIX IIOTPEIIHOCTEN N3MEPEHUI
¢u3nueckux BeNn4rH. M3ydeHne NpuHIMIIOB
JEHCTBHS AIEKTPOCKOIIA, dIEKTPOMETPa,
KoHAeHcaTopa. M3ydeHue MpuHIIMIIOB I€UCTBUS U
ycJI0BUH 0€30MacHOr0 MPUMEHEHHUS B MPAKTHYECKON
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Bripaxats

[103HABATEIbHbIE
MHTEPECHI B
MpeaIMEeTHON 00acTu
«Du3uKay ¢ yuétom
CBOMX HHTEPECOB,
CIIOCOOHOCTEH,
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3apsf. DIEKTPUUECKOE MOJIE.
Hanpsx€HHOCTB 3JEKTPUUECKOTO MOJIS.
[IpuHLMD cynepno3unuu
3JIEKTPUYECKUX ToJIeH. JInHnmn
HaIpPsHKEHHOCTH AJIEKTPUYECKOTO MOJISL.
Pabota cuit aeKTpoCTaTHYeCcKOro MOJIS.
ITorennuan. PasHoCTh IOTEHIUAIIOB.
[IpoBOIHUKY U TUAIEKTPUKH B
ANEKTPOCTATUUECKOM IOJIE.
HusnexTpuueckas IpOHUIIAEMOCTb.
OnekrpoémkocTs. Konmencarop.
DIIEKTPOEMKOCTh TIOCKOTO
KOHJICHCATOpa. DHEPrus 3apsyKEHHOTO
KoHJieHcaTopa. TexHuueckue
YCTPOMCTBA U MIPAKTUYECKOE
MIPUMEHEHUE: AIEKTPOCKOII,
3IEKTPOMETP, IIEKTPOCTATHIECKAS
3alUTa, 3a3eMJICHHE JIEKTPOIIPHOOPOB,
KOHJICHCATOp, KOIUPOBAJIBHBIN ammapar,
CTPYHHBII IPUHTEP

YKU3HH, KOTIMPOBAIBHOI'O anmapara, CTpyHHOTo
npuHTepa. PaccMoTperue Gpu3ndecKnx OCHOBAaHUH
3NEKTPOCTATUYECKOH 3aIUThI U 3a3€MJICHUSA
3NeKTponpuOopoB. Pemenne pacu€THRIX 3a1a4 ¢ IBHO
3aIaHHON (PH3UIECKOH MOAEIBIO C UCITOIh30BaHUEM
OCHOBHBIX 3aKOHOB U ()OPMYJI 3JIEKTPOCTATHUKH.
Pemenne kauecTBeHHBIX 3ajjayd C ONMOPOH Ha
H3yUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3HUYECKHE
SIBIICHUS 3JICKTPOCTAaTHKU. Pacrio3HaBanue
(U3NUECKUX SBICHUH B YICOHBIX OMBITAX U

OKPY KaIOLLEH )KU3HU: MIEKTPU3ALUS TEll,
B3aMMOJCHCTBHUE 3apsiiOB U OOBACHEHNE UX HAa OCHOBE
3aKOHOB U (popMyi anekTpocTaTuk. OnucaHue
HU3YUCHHBIX CBOMCTB BCIICCTBA U JJICKTPUUCCKUX
SIBICHUH C NCIOJIb30BaHUEM (PU3HMUECKUX BETUYUH:
NIEKTPUIECKUH 3apsii, HAPSLKEHHOCTD
3NEKTPUIECKOT0 TOJIs, TOTEHIIUAN, Pa3HOCTh
MOTEHIIHAIOB, YIEKTPOEMKOCTh. AHAIN3 PU3HUECKUX
MIPOLIECCOB U SIBIICHUH C MCTOIb30BaHUEM (PU3UUECKUX
3aKOHOB: 3aKOHA COXPaHEHUs dIIEKTPUUECKOTO 3apsa,
3akoHa Kynona. PaGora B rpymnmax npu aHanmze
JOTIOJTHUTEJIbHBIX HCTOYHUKOB HH(GOPMALUH U
MOJITOTOBKE COOOIEHUH O MPOSBIICHUH 3aKOHOB
3NEKTPOCTATUKU B OKPY’KAIOIIEH KUZHU U
[IPUMEHEHUH HX B TEXHHUKE

TOCTHUKEHHM.
Bripaxarts
MOHUMaHUE 3HAYCHUS
HAYKH B )KU3HU
[POCCUICKOTO
00111eCTBa,
00eCIIeYeHUH €To
0e30MMacHOCTH,
TYMaHUTapHOM,
COITMAIBHO-
PKOHOMHUYECKOM
ipa3Butuu Poccuu.
JeMoHCTpUpOBaTh
HABBIKH KPUTUYECKOTO
MBIIIIICHIIS,
oTIpeeTICHIS
TOCTOBEPHOI HaYyYHOU
MHQOpPMAIUH U
KPUTHKU aHTHHAYYHBIX
MpEICTaBICHUIA.
PazBuBath u
MPUMEHSTH HABBIKH
HaOJIFOIEHUS,
HAKOIIJICHUS 1
CUCTeMAaTH3aluU

IlocTosunEbINi

3NIEKTPUUECKUN TOK.

Toxu B pa3iU4HbIX

cpemax -12 4

OIEKTPUYECKUN TOK. Y CIIOBUS
CyIIIECTBOBAHMS DJICKTPUIECKOTO TOKA.
Hcrounnku Toka. Cuna Toka.
IToctosinubIi TOK. Hanpskenne. 3akoH
OmMa Ju1s ygacTKa Lenu. DIeKTPUIECKoe
CONPOTHUBJIEHUE. Y IETBHOE
CONPOTHUBJICHUE BEIICCTBA.
IlocnenoBarensHOe, MapaieabHOE,
CMEIIaHHOE COEeTMHEHHE MTPOBOTHUKOB.
Pabota amekTprdaeckoro Toka. 3akoH
Hxoyns—JIenua. MoiHoCTb
9JEKTPUYECKOTO TOKA.

[IpoBenenme sxcrepruMeHTa: N3y4eHNe CMEIIaHHOTO
COCTMHEHMSI pe3ucTOpOB; mmepernne DJC uctounmka
TOKa M €70 BHYTPEHHETO COMPOTHBIICHHUS;
HabmroneHue sektponusa. OneHka abCoOMOTHBIX U
OTHOCHUTEJBHBIX MTOTPEIIHOCTEN U3MEPEHUI
¢m3nueckux BenrmunH. OOBSICHEHNE TPUHITUIIOB
JEHCTBUS U YCIOBUM O€30MaCHOTO MPUMEHEHUS
aMIepMeTpa, BOJIBTMETPA, peocTaTa, UCTOYHUKOB
TOKa, 3JICKTPOHATIPEBATENbHBIX U
3JIEKTPOOCBETUTENBHBIX IPUOOPOB, TEPMOMETPA
COTIPOTHUBJIEHMS], BAKYYMHOT'O TM0]1a, TEPMHUCTOPOB U
(hoTOpE3UCTOPOB, NOTYIPOBOAHUKOBBIX JHOIOB,
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(hakTOB, OCMBICIICHUS
OIIbITA B
HMCCIIEIOBATEIILCKOM
IeSITeILHOCTH.
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ONEeKTPOABMKYILAs CHJIa U BHYTPEHHEE
COIIPOTHUBJICHUE HCTOYHHKA TOKA. 3aKOH
Owma 115 IOJTHOM (3aMKHYTOH )
anexkTpuyeckoi renu. Koporkoe
3aMBIKaHUE. DJIEKTPOHHAS
IPOBOAMMOCTb TBEPABIX METAILIOB.
3aBUCUMOCTb COIPOTHUBIICHHSI METAIIJIOB
oT TemnepaTtypsl. CBEpXIIPOBOAUMOCTb.
DIIEKTPUYECKUN TOK B BaKyyMe.
CBoiicTBa 3J€KTPOHHBIX ITyYKOB.
[Monynpooauuku. COOCTBEHHAS U
IpUMECHasl IPOBOANMOCTh
MOJIyIpOBOAHUKOB. CBOMCTBA P—N-
nepexoza. [1onynpoBoHUKOBEIE
MPHOOPHL. DIEKTPUIESCKUI TOK B
pacTBOpax  paciuiaBax JIEKTPOJIUTOB.
ONEeKTpOIUTHYECKas TUCCOLIUAITHSL.
OnexTponu3. DIEeKTPUIECKHI TOK B
razax. CaMOCTOSITENIbHBIN U
HECaMOCTOSITENIbHBIN pa3pal. MonHus.
IInazma. TexHuueckue yCcTponucTBa u
NPaKTUIECKOE IPUMEHEHHE:
aMIIepMeTp, BOJILTMETP, PEOCTar,
WCTOYHUKH TOKa,
3JIeKTpOHArpeBaTeIbHbIE TPUOOPHI,
3IIEKTPOOCBETUTENILHBIE PHOOPHI,
TEPMOMETP COTIPOTUBIICHHUS,
BaKyYMHBIH JIOJ, TEPMHUCTOPHI 1
(hoTope3nucTopsl, MOITYNPOBOTHUKOBBIH
JTNO]T, TAThBAHHUKA

raJbBaHUKHU. Perienne pacuéTHBIX 3a1a4 C SBHO
3aJaHHON (PH3UIECKOH MOAEIBIO C UCITOIh30BaHUEM
OCHOBHBIX 3aKOHOB U (opMyil TeMbl «IlocTosTHHBIN
ANIEKTpUYECKU TOK». Pacro3naBanue hpuzniecknx
SIBIICHUH B YI€OHBIX OMBITAX U OKPY’KAOIIEH KU3HU:
JIEKTpUYECKas IPOBOAUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JeMCTBUS TOKA. AHAIN3
3NEKTPUUECKUX SIBIECHUHN U MPOLECCOB B LEMIX
MIOCTOSIHHOT'O TOKA C UCIIOJIb30BAaHUEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEpPHOCTH TIOCIEI0BATEILHOTO U
NapajuIeTIbHOr0 COeTUHEHNS IPOBOIHUKOB, 3aKOH
xoyns-Jlenna. Onucanue U3y4yeHHbIX CBOMCTB
BEIIECTB U JEKTPUIECKUX SIBICHUH C
HCII0JIb30BaAaHUEM (1)I/I3I/I‘-ICCKI/IX BCJINYHH:
NIEKTPUYECKUH 3apsil, CHJIa TOKA, JIEKTPUIECKOe
HanpsDKEHUE, JIEKTPUIECKOE CONPOTHUBIICHHUE,
pasHocTh noreHiuainos, 9J1C, pabora Toka,
MOIITHOCTH TOKa. Mcronb3oBanue HHPOPMALMOHHBIX
TEXHOJIOTHH /7151 [IOUCKA, CTPYKTYPUPOBaHHS,
WHTEPIPETAIUN U TIPENICTaBICHUs] HHQOpMAIHY TIPU
[TOATOTOBKE COOOIIEHNH O MPUMEHEHUH 3aKOHOB
MTOCTOSIHHOT'O TOKA B TEXHUKE M TEXHOIOTHUAX




11 KIIACC

(2 1 B Hegemto, Bcero 68 4, U3 HUX 3 4 — pPe3epBHOE BPEMsI)

Tembl,
pacKpbIBaKoIue
NaHHBI pa3gen OcHOBHOE cojep:KaHue OcHOBHBIE BHIbI DJIeKTPOHHbIE BocniutaTensHble
IPOrpamMmel, AesITeIbHOCTH odpa3oBaTejibHbIE 3a1a4n

U KOJIMYECTBO YaCOB, o0yuaromuxcst pecypceel

OTBOAMMOE HA HX

u3ydeHue
Paznen 1. JJIEKTPOANHAMHUKA

MarnurtHoe ToJe. [Nocrosinuble MarauThl. B3anmoneiicteue | [IpoBefeHne SKCIIEpUMEHTA: U3yYeHHE http://physics- Bripaxath
DJeKTpoMarHuTHast MOCTOSIHHBIX MarHuTOB. MarHuTHoe MarHMTHOTO MOJISI KaTyIIKH C TOKOM; regelman.com/ MIO3HaBAaTEIIbHbIC

uHayKIms — 114

niosie. BekTop MarHuTHOM WHIYKITHH.
[IpuHIUT Cyneprno3uIiuu MarHUTHBIX
nosneu. JIMHUM MarHUTHON UHAYKLIMH.
Kaptuna nuHuil MarHUTHON UHAYKLIHMU
I10JISI HOCTOSIHHBIX MAarHUTOB. MarHuTHOE
T0Jie MPOBOJIHUKA ¢ TOKOM. KapTuna
JIMHUW UHAYKIUU MAarHUTHOTO MOJIA
JUTMHHOTO TPSIMOTO TIPOBOTHUKA U
3aMKHYTOTO KOJIBIIEBOT'O ITPOBOTHUKA,
KaTylku ¢ TokoM. OmnbIT pcerena.
B3aumoeiicTBre MPOBOTHUKOB C TOKOM.
Cuna Amriepa, e€ MOIYJb U
Hanpasnenue. Cuna Jlopenna, e€ Moaynb
U HampaBieHue. [[BrxeHue 3apsokeHHOU
YaCTHUIIHI B OJHOPOTHOM MarHUTHOM
nosie. Pabota cunsl Jlopenua. Ssnenue
AIEKTpOMarHuTHOW uHyKuuu. [Totok
BEKTOpPa MarHUTHON MHTYKIIMH.
OIEeKTPOABIDKYIIAS CHIIa WHIYKITHH.
3aKOH 3JIEKTPOMArHUTHON MHAYKIIUU

WCCTIEIOBAHUE JICHCTBUS MTOCTOSHHOTO MarHuTa
Ha PaMKy C TOKOM; UCCJICTIOBAHUE SIBICHUS
ANIEKTPOMArHUTHOHN HHAYKIMU. O1eHKa
a0COJFOTHBIX U OTHOCHUTENBHBIX TIOTPEITHOCTEH
u3MepeHuit puznyeckux BenuuuH. OObsICHEHNE
TIPUHIIMTIOB JISHCTBYS U YCIOBHIA O€301TacHOTO
MIPUMEHEHUS TIOCTOSHHBIX MarHUTOB,
AIEKTPOMArHUTOB, JICKTPOIBUTATEIS,
YCKOpHUTEJIEH 3JIEMEHTapHbBIX YaCTHI,
WHIYKIUMOHHOU neun. PemeHne pacuéTHbIX
3aj]]a4 Ha IpUMeHeHNe (OPMYIT TEMBI
«MarnuTtHoe 1oJsie. JIeKTPOMarHUTHAS
WHAYKIUs». Perenne kaueCTBEeHHBIX 3a1a4 C
OMOpPOil HA U3YUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UICCKUE SIBICHUS TEMBI
«MarauTtHoe 1oJie. DIeKTPOMarHUTHAS
UHAYKIUD». OnpeeieHue HarpaBIeHUs
BEKTOPa WHAYKIINH MarHUTHOTO TIOJIS
MIPOBOJIHUKA C TOKOM, CHJIBI AMIIepa U CHIIBI
Jlopenmna. PacniosnaBanue hu3nyecKux sSBJICHUN

https://resh.edu.ru/
http://school-

collection.edu.ru/

HMHTEPECHI B
MpeIMETHON 001acTH
«®Duznka» ¢ yaérom
CBOMX UHTEPECOB,
CIIOCOOHOCTEH,
MOCTHKEHUI.
Bripaxats
MMOHMMAaHHUE 3HAYCHUS
HAyKH B KU3HU
poccuiickoro
o01iecTBa,
00ecIeYeHnH ero
0e30IMacHOCTH,
T'YMaHUTApHOM,
COIMAIbHO-
SKOHOMHUYECKOM
passutuu Poccum.
JeMoHCTpHpOBaThH
HaBBIKH KPUTUYECKOTO
MBIIUICHHUS,
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®dapanes. Buxpesoe anexkTpuieckoe
moJre. DNEeKTPOIBIKYIIAsl cria
WHIYKUUU B IPOBOAHUKE, ABMKYLIEMCS
MOCTYNATEIHHO B OJJTHOPOJTHOM
marauTHoM noJie. [IpaBuiio Jlenna.
NHpyxTuBHOCTS. SIBNIEHUE
CaMOMHAYKIIMH. DIIEKTPOABIDKYIIAS CHUIIa
CaMOMHAYKIIMH. DHEPrUsi MATHUTHOTO
MOJIS KATYLIKH C TOKOM.
DNeKTpOMarHuTHOE mojie. TeXHUIeCKUe
YCTPOMCTBA U IIPAKTUYECKOE
[IPUMEHEHUE: TOCTOSHHBIE MATHUTHI,

B YUCOHBIX OTBITaX U OKPYKAIOIICH KU3HU:
B3aMMO/ICWICTBHE MarHUTOB, JIEKTPOMArHATHAs
WHAYKIWS, TeHCTBUE MATHUTHOTO TIOJS Ha
MIPOBOJTHUK C TOKOM U JIBIDKYIIMICS 3apsii.
AHanu3 3JeKTPOMarHUTHBIX SIBICHUH C
MCTIOJIb30BaHIEM 3aKOHA DJIEKTPOMArHATHON
uHaykiuu. Onucanue u3yuyeHHbIX CBOHCTB
BEILIECTB U DIICKTPOMATHUTHBIX SIBJICHUI C
WCTIIONB30BaHNEM (DH3MUECKUX BEITUYMH:
MHIYKITUST MAarHUTHOTO TI0JIsI, cujia AMIepa,
cuna JIopeHna, MHAYKTUBHOCTb KaTYIIKH,
SHEPrHs SIEKTPUIECKOT0 U MATHUTHOTO TIOJIeH

omnpenencHus
JIOCTOBEPHOHN HAyYHOU
nHpOpMaIuu U
KPUTHKH aHTUHAYYHBIX
MpeJICTaBICHUH.

Pa3BuBate u
MPUMEHSTH HABBIKH
HaOIIOACHHS,
HaKOTUICHUS U
CHUCTEMATHU3ALUU
(haKkTOB, OCMBICIICHUS
OTIBITa B

ANIEKTPOMArHUTHI, 3JIEKTPO/IBUTATEb, HCCIIE/I0BATEIIBCKOM
YCKOPUTEIIN 3JIEMCHTAPHBIX YaCTUII, JCATCIIbHOCTH.
UHIYKIHOHHAs [IeYb
Paznen 2. KOJIEBAHU S U BOJIHBI
MexaHuueckue u KonebarenpHas cuctema. CBOOOIHBIE HccnenoBanue nmapamMeTpoB KoJIe0aTeIbHOM http://physics- Beipaxars
3JIEKTPOMArHUTHBIE MeXaHHYECKHe KOJieOaHus. CHCTEMBI — IIEPUO/Ia, YaCTOThI, AMILTHTY/IbI U regelman.com/  |[mo3HaBaTesbHBIC

Konebanus — 9 y

Iapmonnueckue konedbanust. [lepuos,
4acToTa, aMIUTUTy1a 1 (asa KojneOaHHi.
[Ipy>xuHHBIN MasiTHUK. MaTeMaTHYeCKUi
MAasTHUK. YpaBHEHHE FAPMOHUUYECKUX
koseOanuil. [IpeBparenne sneprun npu
TapMOHUYECKUX KOJICOaHHSX.
KonebarenpHpiit kKoHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIcOaHUs B
HearbHOM KOJIeOaTeTbHOM KOHTYpE.
AHaJIOTusl MKy MEXaHHYECKHUMU H
AJIEKTPOMArHUTHBIMU KOJICOaHUSMH.
®opmyna Tomcona. 3aK0H COXpaHEHUS
SHEPTUH B UACAIBHOM KOJIeOaTeIbHOM
koHType. [IpencraBienue o 3aTyxaromumx
KosieOaHusIX. BelHy X IeHHbIE
MexaHuueckue Konebanus. Pezonanc.
BriHyxIeHHBIE TIEKTPOMArHUTHBIE
koJyiebanms. IlepeMeHHBbIN TOK.

¢a3el KonebaHmii (IPYKUHHBIN H/WITH
MaTeMaTHYecKuil MasTHUK). Habmronenue
3aryxaromux konebanuii. MccnenoBanue
CBOICTB BBIHYJICHHBIX KOJICOaHHIA.
HaGmonenue pesonanca. [Iposenenue
9KCIIEPUMEHTA: HCCIIEN0BaHNE 3aBUCUMOCTH
nepuoJa Malblx KojJeOaHui rpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MacCHI TPy3a; HCCIeI0BaHNe
MEPEeMEHHOTO TOKA B IIETH U3 IOCIE0BATEIHHO
COEIMHEHHBIX KOHAEHCATOPa, KAaTyIIKH U
pesucropa. Onenka abCOMIOTHBIX U
OTHOCHUTEJIbHBIX IIOTPEIIHOCTEN U3MEPEHUI
¢uznueckux BenuuuH. OOBsICHEHNE IPUHIUIIOB
JEHCTBUS U YCIOBUI 0€30MaCHOTO MPUMEHEHUS
3IEKTPUYECKOr0 3BOHKA, F€HEpaTopa
MEPEMEHHOT0 TOKa, TMHUH 3JIEKTpoIiepeiay.
Pemenne pacu€THbIX 3a/1a4 ¢ IBHO 3aJaHHOU
(bu3NUecKoi MOJIETIBIO C MCIIOB30BAHUEM

https://resh.edu.ru/

http://school-
collection.edu.ru/

MHTEpECHI B IPEIMETHON
obmactu «Dusnkay ¢
YYETOM CBOUX
WHTEPECOB,
CITOCOOHOCTEH,
TOCTH>KEHUM.
Bripaxats
[MOHUMAaHUE 3HAUCHUS
HAYKH B dKU3HU
[POCCHICKOTO O0IIECTBa,
0OecIIeueHuHN ero
0e30IMacHOCTH,
TyMaHUTapHOM,
COIMaIbHO-
PKOHOMUYECKOM
pazButuu Poccum.
JleMoHCTpHpOBaTh

HAaBbIKH KPUTUYCCKOI'O
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CuHycouianbHbI IEpEMEHHBIHN TOK.
MoIHOCTh TEPEMEHHOT0 TOKaA.
AMITUTYIHOE U ICHCTBYIOLIEE 3HAUCHUE
CWJIBI TOKA M HaIPSKEHUS.
Tpancdhopmarop. [Ipon3BoacTso,
nepeaaya u noTpeOIeHne IEeKTPUIECKOi
SHEPruH. DKOJOTHUYECKHE PUCKU TTPH
IIPOU3BOACTBE BJIEKTPO3HEPIUH.
Kynerypa ucnons3oBanus
3JIEKTPOIHEPTHH B IIOBCEHEBHOM KU3HHU.
TexHuueckue ycTpoucTBa u
MIPAKTHYECKOE TPUMEHEHUE:
9JIEKTPUYECKUH 3BOHOK, TEHEPATOP
[IEPEMEHHOT0 TOKA, IUHUU
JJIeKTpornepenad

OCHOBHBIX 3aKOHOB U ()OPMYJI, ONTMCHIBAIOIIIUX
MEXaHMUYECKHE U 3JIEKTPOMAarHUTHbIC
koseOanus. OnucaHne MEXaHUIeCKIX U
AIIEKTPOMAarHUTHBIX KOJIEOaHUI ¢
UCIIOJIb30BaHUEM (PU3MUYECKUX BEIMYUH: IEPUOL
1 9acTOTa KOJICOaHUH, aMILTUTYAA U (aza
KosieOaHuil, 3apsi ¥ CHJla TOKa B
TapMOHUYECKUX AJIEKTPOMArHUTHBIX
KosiebaHusix. Pemenre kauecTBeHHBIX 3a1ay ¢
OINOPO Ha U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OITUCHIBAIOIIIE
MEXaHHUYECKHE U 3JIEKTPOMarHUTHbIC
konebanus. Pabora B rpymnmax mpu
IJIaHWPOBAHUH, IIPOBCACHNU U UHTCPHPCTALTNN
PE3yIbTATOB OIBITOB, U aHAIU3E
JOTIOJTHUTENNBHBIX HCTOYHUKOB HH(OPMALIUH I10
TeMe

MBIILUIEHHUS,
OTIpEICIICHUS
TOCTOBEPHOI HAYYHOU

MHQOPMAaIIH U KPUTHKH

AHTHHAYIHBIX
MpeJICTaBICHUH.
PaszBuBath u
[IPUMCHSTH HABBIKH
HaOII0IeHUA,
HAKOIIJICHUA U
CUCTECMaTU3aluu
(hakTOB, OCMBICIICHUS
OIIbITA B
HCCIICI0BAaTCIbCKOM
eSITEIbHOCTH.

Mexanuyeckue u
ANEKTPOMAarHUTHbBIE
BOJIHBI — 54

MexaHu4ecKre BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepron. CkopocTsb
pacnpocTpaHeHHs U JITTUHA BOJIHEI.
[Toniepeunsie ¥ IPOIOTHHBIC BOTHEL.
Wntepdepennus u qudpaxims
MEXaHW4YeCKUX BOJH. 3ByK. CKOpOCTH
3ByKa. ['poMKOCTh 3ByKa. BeicoTa TOHA.
TeM0Op 3ByKa. DIEKTpOMarHUTHBIC
BOJIHBI. Y CIIOBUSI U3ITYUYCHUS
AJIEKTPOMATrHUTHEIX BOJIH. B3aumHas
OpHeHTanus BeKTopoB E, B, v B
3JIEKTPOMAarHuTHOM BosHe. CBoiicTBa
AJIEKTPOMATHUTHEIX BOJIH: OTPaKEHUE,
MpeIOMJICHHUE, TTOJIApHU3alys, JudpaKkius,
uHTepdepenus. CKOpocTb
ANIEKTPOMArHUTHEIX BOJH. [1Ikama
AJIEKTPOMArHUTHBIX BOJH. [IpumMenenune
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U
ObITy. [IpUHIUIIBI paTUOCBS3H U
TeneBHACHUS. Pammnomokarys.

W3yuenne o0pa3oBaHus U pacpoCTPaHEHHsI
MOIIEPEYHBIX U MPOIOJIBHBIX BOJIH.
Habnronenune oTpaykeHus ¥ IPEIOMIICHUS,
uHTEepPEepeHIINU U TUDPAKIINN MEXaHUIECKUX
BoJsiH. HabmroieHue cBsi3u rpOMKOCTH 3BYKa
BBICOTHI TOHA C aMIUTUTYAO0M U 4aCTOTOM
KoJyieOaHuii, 3ByKOBOTO pe30HaHca.
HccnenoBanne cBOMCTB 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXKeHHUE, PEIIOMIICHHE, TTOJISIPU3aLus,
mudpakuus, uarepdepenuus. M3yyenne
YCIIOBUH M3ITyYEHHUS IICKTPOMArHUTHBIX BOJTH,
B3aMMHOM OpHeHTaluH BeKTopoB E, B, v B
3IIEKTPOMAarHUTHOH BosHE. U3yueHue
MPUMEHEHUS 3JIEKTPOMArHUTHBIX BOJIH B
TexHUKe U ObITy. OOBSICHEHNE TPUHIIUIIOB
JEHCTBUS U YCIOBUI 0€30MaCHOTO MPUMEHEHUS
MY3bIKQJIBHBIX HHCTPYMEHTOB, YIbTPa3ByKOBOMN
JUAarHOCTUKH B TEXHUKE U MEAULIMHE, Paaapa,
panuonpuéMHIKa, TEJICBU30Pa, aHTCHHBL,
tenedona, CBY-neun. Pemenue pacuéTHeIX 1

http://physics-

regelman.com/
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http://school-
collection.edu.ru/



http://physics-regelman.com/
http://physics-regelman.com/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

ONeKTpOMarHuTHOE 3arps3HEeHUe
OKpYy»Karole cpenpl. TexHuueckue
YCTPOMCTBA U IPAKTUYECKOE
MIPUMEHEHHUE: MY3bIKaIbHbIE
WHCTPYMEHTBI, YIbTPa3ByKOBas
JUArHOCTHKA B TEXHUKE U MEULMHE,
paznap, paAMONpUEMHHUK, TEIEBU30p,
anteHHa, Tenedon, CBU-neus

Ka4eCTBEHHBIX 3a/1a4 C OMOPOi HA H3YUYCHHBIE
3aKOHBI ¥ 3aKOHOMEPHOCTH, OIIUCHIBAIOIIHE
pacipoCcTpaHeHHE MEXaHUIECKHX U
BIIEKTPOMArHUTHBIX BOJIH. VcTonb30BaHme
HHGOPMAILMOHHBIX TEXHOJOTHH IS [TOMCKa,
CTPYKTYPUPOBAHUS, UHTCPIPETALUH U
MpeCTaBICHUS HHPOPMAITHH ITPU TIOATOTOBKE
COO0OIIEHHIT 00 UCTIOIBL30BAHUN
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE. YUaCTHE B
JUCKYCCHH 00 37I€KTPOMArHUTHOM 3arps3HEHUH
OKpy>Katolel cpenpl. PaboTa B rpymnmax npu
TUTAHUPOBAHUH, TIPOBEJICHUN ¥ WHTEPIPETAIUH
PE3yIbTATOB OIBITOB U AHATH3EC
JOITIOJIHUTCIBbHBIX UCTOYHUKOB I/IH(I)OpMaHI/II/I 110
TeEME

Onruka -10 1

I'eomeTpuyeckas onTuka.
[IpsmonuHeiHOe pacpoCTpaHEeHUE CBETa
B OJIHOpOJIHOM cpeje. JIyu cBera.
Toueunsblil ncTOUHUK cBeTa. OTpaxKeHue
cBeTa. 3aKOHBI OTPAXXCHHS CBETA.
[TocTpoenune n300pakeHni B INIOCKOM
3epkaie. [Ipenomnenue ceera. 3aKOHBI
MpesoMIIeHUs cBeTa. AOCOMIOTHBIN
roKazaTelnb npenomieHus. [loaHoe
BHYTpEHHee oTpaxkenue. [IpenenbHblii
YTOJ1 MOJHOTO BHYTPEHHETO OTPAKCHHUSI.
Hucnepcus ceeta. CIOXKHBIA COCTaB
oenoro cBera. Lper. CoOuparoiue u
paccerBaromye TUH3bL. TOHKasI TMH3A.
DOKyCHOE PACCTOSIHUE U ONTUYECKAS
cuia ToHKoH JmH3EL. [locTpoeHune
n300paKeHHH B COOMPAIOIINX U
paccerBaIuX JuH3ax. Popmyna
TOHKOM JIMH3EI. Y BEIIMYCHHE, JaBAEMOC
nuH301. [Ipeaensl MpUMEHUMOCTH
reoMeTpUYeCcKoi ontuku. BomHoBas
onrtuka. aTepdepeHius cpera.

N3yyeHue sBiIeHUS NOTHOTO BHYTPEHHETO
OTpa’KeHUs1, €ro MPUMEHEHHSI B CBETOBOJIE.
Nzydenue mozeneit MUKpPOCKOIIA, TEIECKOMA.
[Tony4yenue cnekTpa ¢ MOMOIIBIO PU3MBI U

U pakoHHoN pemérku. Mizmepenne
MOKa3aTeNs MPeIOMIICHHS CTEKJIA.
HccnenoBanue cBOMCTB M300pakeHU B
muH3aX. OOBICHEHNE IPUHITUIIOB IEHCTBUS H
ycloBui 0€301MacHOr0 IPUMEHEHHST OYKOB,
Tymbl, poToanmapara, poeKIMOHHOTO
arnmnapara, MUKpPOCKOIIa, TeJIECKOTa,
BOJIOKOHHOH OIITUKH, TU(HPAKITUIOHHOM
peETKY, noigpouna. PereHrue pacu€THhIX
3a/1a4 ¢ SIBHO 33/IaHHON (PU3MYECKON MOJIEIBIO C
WCIIOJIb30BaHMUEM OCHOBHBIX 3aKOHOB U (hOpMyT
reomeTpuuyeckoi ontuku. [loctpoenue u
OTHCaHne N300paKEHMs, CO31aBAEMOTO
IJIOCKUM 3€pKajioM, TOHKOM JIMH30H.
Paccmotpenue npenenoB NpuMEHUMOCTH
reoMeTpuyecKkoi onTuku. Pacro3snaBanue
(hM3UYECKUX SBICHHUI B OIBITaX M OKPYXKArOIIeH
JKU3HU: IPSIMOJIUHEHHOE pacCOpOCTPAHCHHE

http://physics-

regelman.com/
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collection.edu.ru/
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KorepenTHble HCTOUHUKH. Y CIIOBUS
Ha0II0AeHUs] MAKCUMYMOB 1 MUHIMYMOB
B UHTEP(EPEHLUOHHON KapTHHE OT IBYX
crH(a3HBIX KOT€PEHTHBIX UCTOUHUKOB.
Hudpaknus cBera. dudpakinoaHas
peméTka. YciaoBue HaOIOACHUS ITIaBHBIX
MaKCUMYMOB TIpH MaJCHUU
MOHOXPOMAaTH4ECKOTO CBETa Ha
nudpaxnuoHHyo peméTky Ionapuzanns
cBeTa. TexHUUecKue yCTpOoiCTBa U
MPaKTUYeCKOe MPUMEHEHHUE: OUKH, JTyTIa,
¢doTroanmnapat, NPOSKIXOHHBIN anmapar,
MHUKPOCKOII, TEIECKOII, BOJIOKOHHAS
OMITHKA, TU(paKMOHHAs PEelIETKA,
MOJISIPOH L

CBETa, OTpaKEeHHUE, PEIOMIICHHUE,
uHTephepeHITH, TUOPAKIHS U TTOJISIPU3ALTHL
CBeTa, Aucnepcus ceera. MzydueHue ycinoBHii
HaOJIr0IeHNsI MAKCUMYMOB 1 MUHIMYMOB B
UHTEPPEPEHLIMOHHON KapTHHE OT JIBYX
CUH(]A3HBIX KOTE€PEHTHBIX HCTOYHUKOB.
VYcnoBue HaOMOCHNS TIAABHBIX MAKCHMYMOB
NpY aJeHUH MOHOXPOMATHYECKOTO CBETa Ha
IU(PPaKIUOHHYIO PeIIéTKy. AHANIN3
ONTHYECKUX SIBJICHUM C UCIIOJIb30BaHUEM
3aKOHOB: 3aKOH IPSIMOJIMHENHOTO
pacrpocTpaHeHusI CBETa, 3aKOHbI OTPAKEHUS
CBETa, 3aKOHBI IIpeomiieHus cBeta. Onucanne
ONTUYECKUX SIBJICHUM ¢ UCIOIb30BAHUEM
¢u3nIecKuX BeNHInH: POKYCHOE PACCTOSIHHE U
OINTUYECKAS] CUJIA JIMH3BI

Pazgen 3. OCHOBBI CIIELIUAJIBHOM TEOPUHM OTHOCUTEJIBHOCTH (JIAJIEE — CTO)

OCHOBBI cIEUAILHOM
TEOpHUH
OTHOCHUTEIBLHOCTH — 4
q

['panuIlbl TPUMEHUMOCTH KIIACCHIECKOM
Mexanukd. [locTynaTel cnenuanbHON
TEOPHUH OTHOCUTEIHLHOCTH:
WHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETa
B BaKyyMe, IPUHITUI OTHOCHUTEIIEHOCTH
OniamTeitHa. OTHOCHTEIBHOCTH
OJTHOBPEMEHHOCTH. 3aMe/IJIeHuEe BPEMEHU
U COKpAllCHHE JJIUHBL. DHEPTHUs U
HMITYJIbC PEISITUBUCTCKON YACTHIIBIL.
CBs13b MacCHI C DHEPTUEH W UMITYJIHCOM
PEIATUBUCTCKON YaCTHUIIBI. DHEPTUS
TOKOS

Pemenne kauecTBEHHBIX 33/1a4 C ONOPON Ha
nzydeHHsble octynatel CTO. Mcnonb3oBanne
WHPOPMAITMOHHBIX TEXHOJIOTHH IS TIOUCKA,
CTPYKTYpPUPOBAHUS, UHTEPIIPETALIUN U
npeAcTaBiIeHus] HHOPMALUK [IPU TOATOTOBKE
coo01IeHn 0 rpaHuLax MPUMEHUMOCTH
KJIacCHUecKoi MexaHuku u ocHoBax CTO

http://physics-

regelman.com/
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Bripaxats
MO3HaBaTEIbHBIC
WHTEPECHI B
MpeIMETHON 00J1acTH
«®Duznka» ¢ yaérom
CBOMX UHTEPECOB,
CIIOCOOHOCTEH,
JIOCTHKEHHH.

JlemoHCTpHpOBaTH
HaBBIKH KPUTHYECKOTO
MBIIICHUS,
OTpeIeIICHUS
JIOCTOBEPHOM HAYyYHOU
WHPOPMAIIUH U
KPUTHKH aHTUHAYYHBIX
MIPEACTABICHUMN.

Pazgen 4. KBAHTOBAS ®U3UKA
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DJ1eMeHThl KBAHTOBOU
OIITHKN — 6 4

®otoHbl. Popmyna [lnanka cBs3u
SHepruu (pOTOHA C €r0 YaCTOTOM.
OHeprus u uMITyIbC poToHa. OTKPHITHE
u uccnenoBanue porodpdexra. OnbITH
A.T'. CtoneroBa. 3akoHbI poToaddekra.
YpaBHeHre DWHINTEHHA IS
dhotoaddekra. «KpacHas rpaHuIIa»
dbotorddexra. [lanenue cera. ONbITHI
ILH. JlebeneBa. XuMudeckoe nelicTBUE
cBeTa. TexHUUecKue yCTpOoiCTBa U
MPaKTUIEeCKOE MPUMEHEHHE:
(hoToseMenT, HOTOAATINK, COTHEUHAS
Oarapesi, CBETOINOT

Ha6monenue dortosddexra Ha ycTaHOBKE €
MHKOBOM I1acTuHOH. VccieqoBanme 3aKOHOB
BHemHero hoTodddekra. OOBICHEHHE
OCHOBHBIX TPUHITUIIOB JACHCTBUS TEXHUICCKIX
YCTPOMCTB, TAKMX KaK: (POTOIIEMEHT,
(dhoTomaTIMK, COTHETHAs OaTapesi, CBETOANO; 1
yCIIOBU HX 0€3011aCHOTO MPUMEHECHHUS B
MPaKTUYECKOW KU3HU. PelieHrne pacuéTHhIX
3a/1a4 ¢ SIBHO 33/IaHHON (PU3MYECKON MOJEIBIO C
WCIIOJIb30BaHMUEM OCHOBHBIX 3aKOHOB U (hopMYyJI
KBAaHTOBOM ONTHKH. PerieHne KaueCTBEHHBIX
3a/1a4 ¢ OTIOPOi Ha N3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOW OTITHKH.
PacrniozHaBanue QU3NMUECKUX SIBICHUN B
y49e0HBIX ombITaX: (poTOANMEKTpUIECKHid P PEKT,
cBeToBOE JaBneHne. Onmucanne N3ydeHHBIX
KBAaHTOBBIX SBJICHUHU U IIpoueCCoB C
HUCIIOJIB30BAHHUEM (I)I/ISI/I‘ICCKI/IX BCIIMYNH:
CKOPOCTbH JIEKTPOMArHUTHBIX BOJIH, JJTHHA
BOJIHBI 1 4HaCTOTa CBETA, SHEPIrUusd U UMILYJIbLC
dotoHa

http://physics-

regelman.com/
https://resh.edu.ru/

http://school-
collection.edu.ru/

Berpaxats
[MO3HaBaTeNbHBIC
HMHTEPECHI B IPEIMETHOMN
oOnactu «Dusnkay ¢
Y4ETOM CBOUX
WHTEPECOB,
CIIOCOOHOCTEH,
TOCTHUKEHHM.

Bripaxats
INOHWUMAaHHNEC 3HAUYCHUA
HAaYyKWU B J)KU3HU
POCCHICKOTO 00IIIEeCTBa,
00ecreYeHnH ero
0€30IacHOCTH,
TYMaHUTapHOM,
COIMaIbHO-
SKOHOMUYECKOM
pasButuu Poccuu.

JlemoHCTpHpOBaTH
HABBIKH KPUTHYECKOTO
MBIIIJICHWA,

Crpoenne atoma — 4 4

Mopnens aroma TomcoHa. ONBITHI
Pesepdopraa mo paccesiHuIO (-4aCTHIL.
IInanerapnas mogens aroma. IToctynaret
bopa. N3nyueHue u norjioiieHue
(OTOHOB MpH NEPEX0/Ie aTOMa C OJHOTO
YPOBHS HEPruu Ha qpyroil. Bunel
cnekTpoB. CeKTp ypOBHEH SHEPTHH
aToMa BoJiopoJia. BomHOBEIE cBOMCTBA
yacTull. Bonus! ne bpoiins.
KopmyckynsapHOBOIIHOBOW Ayanu3m.

CrnoHTaHHOE U BBIHYXJICHHOC U3JIYUCHHC.

TexHn4yeckne ycTponcTBa U
[IPaKTUYECKOE IPUMEHEHUE:
CIIEKTPaTBHBIA aHATN3 (CTIEKTPOCKOIT),
na3ep, KBAaHTOBBII KOMIIBIOTED

N3ydenue mojenu omnbita Pesepdopaa.
IIpoBeneHue FKCIIEPUMEHTA IO HAOJIIOCHUIO
suHeyaToro crnekrpa. OreHka abCOIIOTHBIX U
OTHOCHTEJIbHBIX IIOTPEIIHOCTEN U3MEPEHUI
¢usnueckux BenuurH. MzyueHune moaenu
aTtoMa: ToMCOHa, TUITaHETApHON MOJIENH aTOMa,
Mojienu atoma bopa. 3yueHue cnekrpa
YPOBHEH dHEPruu aTomMa BOAOPOJa.
OOBsicHEeHNE IPUHIUIIOB JEHCTBUS U YCIOBUH
0e30MmacHOro MPIUMEHEHHS CIIEKTPOCKOIIA,
Ja3epa, KBaHTOBOT'O KOMIIbIOTepa. Pemenue
KaueCTBEHHBIX 33Ja4 ¢ OITOPON Ha U3yUCHHbIE
3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKHE
ABJIeHUs 10 TeMe «CTpoeHue aToMay.
Pacno3HaBanue pU3NUECKUX SIBICHUN B
yueOHBIX ONBITaX: BO3HUKHOBEHHE JIMHEHUATOTO

http://physics-

regelman.com/
https://resh.edu.ru/

http://school-
collection.edu.ru/

OTIpeIeIICHUS
TOCTOBEPHOM HayYHOU
MHQOPMAIUH U KPUTHKH
AHTHHAYYHBIX
Mpe/ICTaBICHUH.
PasBuBars u
MPUMEHSTH HABBIKH
HaOJIIOIEHUS,
HAKOIIJICHUS U
CHUCTEMAaTH3aLUU
(haKkTOB, OCMBICIICHHS
OTIbITA B
VCCIIEJ0BATENBCKON
NesITEIbHOCTH.
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CIIEKTpa U3y4YEeHUsI. AHAIN3 KBAaHTOBBIX
IIPOLIECCOB U SIBICHUH C UCIIOJIb30BaHUEM
noctyiaTos bopa.

ATtomHoOe saapo -5 4

OKCIIEpUMEHTHI, J0Ka3bIBAIOIINE
CJIOKHOCTB CTpOeHUs siapa. OTKpbITHE
pannoaktuBHocTH. OnbIThl Pezepdopaa
10 OIPENENIEHUIO COCTaBa
pPaauoaKTUBHOrO u3nyuyeHus. CBoMcTBa
anbda-, 6eTa-, raMMa-U3TyICHUS.
BnusiHue paaroakTUBHOCTH HA KUBBIC
oprau3Msl. OTKpBITHE IPOTOHA H
HeWTpoHa. HykiioHHast mozens sapa
IeiizenOepra-MBanenko. 3apsi sapa.
MaccoBoe uucio siapa. U3otormsl. Anbda-
pacmaj. DIeKTPOHHBIN U MO3UTPOHHBII
Oera-pacnaa. 'ammansnydenue. 3aKoH
PaAMoOaKTUBHOTO pacnaja. DHEepTus
CBSI3H HYKJIOHOB B sifipe. SInepHbIe CHIIBL.
Hedekt maccsr siapa. SnepHble peakiuu.
[enenue u cuntes snep. AnepHblit
peaktop. TepMosiIepHBI CUHTES.
[TpobneMbl 1 IepCTIEKTUBBI SIIEPHOM
JHEPreTHKH. DKOJIOTHUECKUE aCTIEKThI
SIIEPHOM 3HEPreTHKHU. DJIEMEHTApHbIC
gacTtuibl. OTKPBITHE TO3UTPOHA. MeTO B
HaOIIO/ICHUS M PETUCTPAITUH
3JIEMEHTApPHBIX YaCTHII.
®dyHaaMeHTalbHbIE B3aUMOJENCTBHS.
EnuncTBO ruzmdeckoit KapTHHBI MUpA.
TexHuueckue ycTpoucTBa u
MIPAKTUYECKOE MPUMEHEHHUE: T03UMETD,
kamepa BuiibcoHa, siiepHbIi peakTop,
aToMHas 6omoa.

N3yuyeHne 3KCIIepUMEHTOB, JOKA3bIBAOIINX
CJI0HOCTB CTPOEHUS aTOMHOTO Spa.
HccnenoBanue TPeKOB YacTHIL (IT0 TOTOBBIM
¢dotorpadusm). Mzyuenue s1epHBIX CHUIL,
SIEPHBIX PeakLuil CHHTE3a U paciaja,
TEPMOSIACPHOTO CUHTE3a. M3yueHne HyKIIOHHON
monenu anpa I 'elizendOepra-lBaneHko.
OOBsICHEHUE YCTPOICTBA U MPUMEHEHHS
JI03UMeTpa, Kamepsl BuibcoHa, siiepHoro
peakTopa, aTOMHOI O0MOBI. PerieHue 3amau ¢
OIIOPO¥ Ha MOJyYECHHBIE 3HAHUS, B T.4. O 3apsiie
Y MaccoBOM yuclie siapa. PacriosHaBaHue
(u3NYeCKUX SBICHUI B y4eOHBIX ONBITAaX U B
OKpY>KalolIeH KU3HU: ECTECTBEHHAS U
HCKYCCTBEHHAs paIMOAKTUBHOCTH. OnncaHue
KBAHTOBBIX SIBJICHUH 1 ImpouecCoB C
WCIIOJIb30BaHUEM (PU3MUYECKUX BEITMYUH: IEPUOL
NOJypacnazia, SHepIus CBsI3H aTOMHBIX s7ep,
JeeKT MacChl sypa. AHAJIN3 MPOIECCOB U
SIBJICHUM C UCIIOJIL30BAaHHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAHEHUS
ANIEKTPUYECKOTO 3aps/ia, 3aKOH COXPAHEHUS
MaccOBOT'0 YHCa, MocTynaTsl bopa, 3akoH
pannMoaKkTUBHOIO pacnaja. Yyactue B padoTte
Kpyrioro crona «®yHnaMeHTalbHbIe
B3aMMOCHCTBUSA. EMUHCTBO (u3ndecKoi
KapTHUHbI MUpay. Mcrions3oBaHue
MH(QOPMALMOHHBIX TEXHOJIOTUH [ TIOUCKa,
CTPYKTYPUPOBaHUS, MHTEPIIPETALIUN U
npezncTaBieHus HHGOPMaLUK IIPU IOATOTOBKE
coo0uIeHnit 0 MPUMEHEHNHN 3aKOHOB KBAaHTOBOM
(U3UKU B TEXHUKE U TEXHOIOTHUSX,
9KOJIOTMYECKUX aCHEKTAX sIepPHON HEPreTUKU
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Pazpen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKN

D1eMeHThI
ACTPOHOMUH H
acTpopusuku — 7 4

OTtamnsl pa3BUTHS ACTPOHOMHH.
[IpuknanHoe 1 MUPOBO33PEHUECKOE
3Ha4YE€HHUE aCTPOHOMUU. Buj 3BE€30HOTO
Heba. Co3Be3nus, ipKue 3BE3bI,
IUTaHETHI, UX BUANMOE ABWKEHUE.
Conneunas cuctema. ConHie.
ConHevHast akTUBHOCTb. McTOUHMK
sHepruu CosHua u 3BE31. 3BE3IbI, UX
OCHOBHBIE XapaKTEePUCTHKH. J(narpamMma
«CTIEKTPAJIbHBIN KJIACC — CBETUMOCTD.
3BE3 /B! TTTABHOW MOCIIEN0BATEILHOCTH.
3aBHCHUMOCTh «Macca — CBETUMOCTbY» ISl
3BE3]] TVIABHOM I10OCIIE0BATEIBHOCTH.
BnyTpeHnHee cTtpoeHue 3BE3 ..
CoBpeMeHHbIE IPEACTABICHUS O
MIPOMCXOXKIEHUH U 3BoJfolui CoHIA U
3BE3/1. DTambl )KU3HHU 3BE31. MIIeUHbIi
[Tyte — Hama "anaktuka. [lonoxenue u
nemxenne Connna B ['anaktuke. Tunsl
rajakTvk. PagrorasakTHKY U KBa3apebl.
UYépHble ObIPbI B Apax TalaKkTUK.
Bcenennas. Paciiupenue BeenenHoi.
3akon Xa00na. Pazberanue ranakTuk.
Teopust bosbnioro B3peiBa. PennkroBoe
u3aydeHue. MacmrabHasi CTpyKTypa
Bcenennoii. MeraranakTuka.

[ToaroToBka cooOIIeHM 00 3TANax pa3BUTHS
aCTPOHOMUH, O TIPUKIATHOM U
MHPOBO33PEHUYECKOM 3HAYCHUH aCTPOHOMUU, O
METO/aX MOMYyUYCHUS HayYHBIX
aCTPOHOMUYECKUX 3HAHUMN, OTKPHITHSIX B
COBpPEMEHHOM acTpoHOMUU. M3yueHue
COBPCMCHHBIX HpGI{CTElBJ’ICHI/Iﬁ (0]
MIPOUCXOXKIEHUH 1 3BoJtoIuH CoHITA 1 3BE3I.
WzydeHune THITOB ralakTHK, paAHOTATaKTHK
KBa3apoB. M3yueHue nBMKeHHS HEOSCHBIX Ted,
3BOMIIOLMU 3BE37 U BeeneHHol, npoleccos,
MPOUCXOISIINX B 3BE31aX, B 3BE3HBIX
CHCTEMAaX, B MEXTAIIAKTUYECKOU cpelie,
MaciTaOHOH CTPYKTYphl BeeneHHOi.
OO0pscHeHue pacmpenns Beenennoit Ha
ocHoBe 3akoHa Xa00ma. [Togroroska k
00CYXK/ICHUIO HEPEIIEHHBIX MTPO0JIeM
actpoHomuu. [IpoBeneHue HaOIOIEHII
HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BAaHUEM
KOMITBIOTEPHBIX IPUIIOKEHUHN IS OIPEEICHUS
ITOJI0KEHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHEIE CO3BE3/IUS
CeBepHOTo MOyIIapus U SIPKUE 3BE3IBI.
IIpoBenenne Habm0AeHMI B Teneckon JIyHbI,
mwiaHeT, Mneunoro [lytu. Yuactue B auckyccuu
0 HEPEeMIEHHBIX TPOOJIEMax aCTPOHOMHUH
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Bripaxats
IMOHUMaHUE 3HAYCHUS
HAyKH B KU3HU
POCCHIICKOTO
o0111ecTBa,
o0ecIeYeHnu ero
0e30IacHOCTH,
TYMaHUTAPHOM,
COITHATBHO-
SKOHOMHUYECKOM
paszsutun Poccun.

JeMoHCTpUpOoBaTh
HaBBIKH KPUTUYECKOTO
MBIIICHHS,
ompeaeneHus
JIOCTOBEPHOI HAYyYHOU
WHPOPMALIUH U
KPUTHKH aHTUHAYYHBIX
MIPEACTABICHUMN.

PazBuBath u
MPUMEHSTH HABBIKH
HaOJIIOIEHU,
HAKOIUICHUS U
CHUCTeMaTHU3aLUN
(haKkTOB, OCMBICIICHUS
OTIbITa B

Hepeménnsie mpoOIeMbl acCTPOHOMUH HCCIIe/I0BATENIbCKON
JeSITEITLHOCTH.
Paznen 6. OGOBIAIOLEE IOBTOPEHUE
Ob6o06maromiee O60011eHne U cucTeMaTU3aIHs VYdacTre B IUCKYCCHH O PONU GU3UKH U http://physics- Bripaxath
HOBTOpEHHE — 4 4 COZIepXKaHUs Pa3/IeoB Kypca aCTPOHOMMH B PA3IMIHBIX chepax regelman.com/  |[mo3HaBaTebHBIC

«Mexanukay, «MonexymspHas puznka u
TEPMOINHAMUKAY, «DJICKTPOJUHAMUKAY,

JesTeabHOCTH uenoBeka. [logroroska
coobuieHunit o Mecte PU3NIECKON KapTUHBI

https://resh.edu.ru/

http://school-

IMHTCPEChI B HpeI[MCTHOﬁ
o0macTu «Du3nKay ¢



http://physics-regelman.com/
http://physics-regelman.com/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://physics-regelman.com/
http://physics-regelman.com/
https://resh.edu.ru/
http://school-collection.edu.ru/

«Konebanus u BomHb, «OCHOBBI
CIELUAIIEHONH TEOPUH OTHOCUTEILHOCTHY,
«KBanroBas puzmkay, «JIeMEHTHI
aCTPOHOMUH U acTpopu3uKm». Ponb
(hM3UKH 1 aCTPOHOMHH B
SKOHOMHYECKOM, TEXHOJIOTHIECKOH,
COLMANTBHON M 3THYECKOH cdepax
JeSITENIbHOCTH YeNIOBEKa, POJIb U MECTO
(U3UKU ¥ aCTPOHOMHUH B COBPEMEHHOM
HAay4YHOH KapTUHE MUpPa, 3HaAYECHUE
OIMCATENbHOM, CHCTEMAaTH3UPYIOLICH,
O00BSICHUTETTFHON ¥ TIPOTHOCTUYECKON
¢dbyHKIM PHU3HYeckoil Teopuu, poib
¢duznyeckoii Teopuu B GOpMUPOBAHUH
MIpeICTaBICHNH O (PM3UUECKON KapTHHE
MHPa, MECTO (PU3UYECKON KapTHHBI MUPa
B OOIIIEM PsiTy COBPEMEHHBIX
C€CTCCTBCHHO-HAYYHbBIX HpeIlCTaBJ'IeHI/If/'I (6]
pUPOAE

MHpa B PSIIy COBPEMEHHBIX MPEACTaBICHUIM O
npupoie. Brimonnenne yaeOHbIX 3a1aHUH,
JIEMOHCTPHUPYIOIINX OCBOCHNE OCHOBHBIX
MOHATUHN, (PU3NICCKHUX BEIIMYMH U 3aKOHOB
Kkypca ¢pusukn 10—11 xmaccos

collection.edu.ru/

YY4ETOM CBOUX
HWHTEPECOB,
CII0OCOOHOCTEN,
TOCTHKCHMH.
PasBuBath n
TPUMEHSTH HABBIKH
HAOII0ICHMS,
HAKOILICHUS 1
CHCTeMaTHU3alun
(haKTOB, OCMBICIICHUS
OIIbITA B
HFCCJIEIOBATEIbCKON
eSITENbHOCTH.
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16.
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19.

MNPUJIOXKEHUE
e [Ilepeuenr YMK

1. Pwusuka. 10 knacc. (6a3oBbIit ypoBenb). Mskumes ['.51., byxosues b.b., Corckuii H.H.
(mox pen. [MapdentreBoii H.A.)

2. Owusuka. 11 knacc. (6a3oBblil ypoBeHs). Mskumes I'.5., Byxosues b.b., Yapyrun
B.M.(tiox pen. [TapdentreBoit H.A.)

e Illundposbie oOpa3oBaTeIbHbIE PECYPChI H PeCYPChI CETH HHTEPHET

1. http://nsportal.ru - cormansHasi ceTh paOOTHUKOB 0Opa30BaHHUSL.

http://markx.narod.ru/pic/ - ¢usuka B mKoIIeE.

w

http://festival.1september.ru/articles/ - ¢pecruans negarorndeckux uueit «OTKPHITHIH
YPOK».

http://www.fizika.ru/ - cailT 1uis yaureneit GU3NKH U UX YUCHUKOB.

http://www.physics.ru/ - matepuasl Mo Gpu3mKe.

www.ege.edu.ru - napopmarroHHsIii noprai EI'D.

N o o &

www.school-collection.edu.ru/ - equnas kosiekius [{OPos

e Mertoauueckas Jureparypa 1Jist yYuTeJis

. OxcnepumeHT B 00y4yeHUM (U3UKe B HIKOJIE
Amnrepep 3. TexHuka ¢puzndeckoro sxkcrnepumenta M. 1962
OnbIThl B lomatniHel abopatopuu. bubnuoreuka "Ksant" Boin 4.
[anbnepureitn JI.A., Xnebnukos [1.I1. JTaGopaTtopus roHoro ¢usuka. 1961
Maiiep B.B. [IpocTeie onbIThI ¢ ynbTpa3Bykom. 1978
Maiiep B.B., Maiiep P.B. DnekrpuuecTBo: yuyeOHbIE IKCIIEPUMEHTAIbHBIE JJOKA3aTEIbCTRA.
M. 2006
lyros B.M. u 1p. OxcnepuMeHT B puznke. GU3HMUECKUI TPAKTUKYM.
bypoB B.A. u nip. JleMOHCTpallMOHHBIE OMBITHI IO (pU3MKe. 6-7 Kiacchl
Bypos B.A. u np. @poHTa/bHbIE SKCIEPUMEHTAIbHBIC 3aJJaHus 110 (usnke. 6-7 KiIacchl
dpoHTaIbHBIC JJA0OPATOPHBIC 3aHATHS 110 GU3MKe B cpenHei mikone. bypos B.A. u ap. [lox
pen. A.A. Ilokposckoro M. 1974

. Fopes JI.A. 3anuMaTtenbHbIE OMBITHI IO (HU3UKE

. Kosrynosuu M.I". JTomManHuii s3kCiepuMeHT 1o ¢usuke. 7-11 kmaccol

. b. Jlonar ®u3uka B urpax

. JIeMOHCTpaIlMOHHBIN SKCIIEPUMEHT 10 (U3UKe B cTapimux kiaccax. Yacte 1. Yacts 2

. XopomaBuH C.A. JleMOHCTpalimOHHBIN 3KCIepUMEHT 1o ¢u3uke. Ontuka. AToMHas (pu3mka

(ccplIKa Ha DIEKTPOHHYIO KHUTY)

EnbnioB A.B. ®ponransHbie 1abopaTopHbie paboThl o pusuke. 11 kiace

CrenanoB C.B., CmupnoB C.A. JIaGopaTopHblif pakTukyMm 1o ¢usuke. M. 2010
du3nuecKuii SKcriepuMenT B mkoiae. M. 1975

[ITaxmaes H. M., H. U. I1aBnos, B. 1. Teiuyk. @u3ndecknii SKCIEPUMEHT B CPEJIHEN
mkose: Konebanus u BoaHbl. KBantoBas dusuka / H. M. [llaxmaeB,—M.: [IpocBemenne,
1991.

KoBrynoBuu M. I'. - Jlomamnuii sxcnepument no dusuke. 7-11 knaccsl (bubnuorexa
yuutens ¢pusukn) — 2007
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https://www.eduspb.com/public/books/teacher/angerer_tehnika_fiz_eksperimenta.djvu
https://www.eduspb.com/public/books/teacher/kikoin_i.k._red_opyty_v_domashnej_laboratorii._1980.djvu
https://www.eduspb.com/public/books/teacher/lab.djvu
https://www.eduspb.com/public/books/teacher/majer1978ru.djvu
https://www.eduspb.com/public/books/teacher/elektrichestvo-2006.djvu
https://www.eduspb.com/public/books/teacher/phys81.djvu
https://www.eduspb.com/public/books/teacher/frontalnye_laboratornye_zanyatiya_burov__0.djvu
https://www.eduspb.com/public/books/teacher/frontalnye_laboratornye_zanyatiya_burov_.djvu
https://www.eduspb.com/public/books/teacher/zanimatelnye_opyty_po_fizike.djvu
https://www.eduspb.com/public/books/teacher/domashniy.djvu
https://www.eduspb.com/public/books/teacher/donat.djvu
https://www.eduspb.com/public/books/teacher/demonstracionnyy_eksperiment_pokrovskiy_1.djvu
https://www.eduspb.com/public/books/teacher/demonstracionnyy_eksperiment_po_fizike_t-2_a.a.pokrovskiy_1972.djvu
http://www.prosv.ru/ebooks/Horoshavin_Demonstr_eksperiment_fizika/index.html
https://www.eduspb.com/public/books/teacher/elcov_frontalnii_laboratornii_raboti_po_fizike.pdf
https://www.eduspb.com/public/books/teacher/laboratornyj_praktikum_po_fizike.pdf
https://www.eduspb.com/public/books/teacher/fizicheskiy_eksperiment_v_shkole_posobie_dlya_uchiteley_v-5_g.r.lisenker_1975-400.djvu
https://www.eduspb.com/public/books/teacher/fizich_eksperiment_sredn_shkole_n.m.shahmaev_1991-600r.djvu
https://www.eduspb.com/public/books/teacher/fizich_eksperiment_sredn_shkole_n.m.shahmaev_1991-600r.djvu
https://www.eduspb.com/public/books/teacher/kovtunovich_m._g._-_domashniy_eksperiment_po_fizike._7-11_klassy_biblioteka_uchitelya_fiziki_-_2007_0.djvu
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10.
11.
12.

13.
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II.  Mertoauka o0yuenusi pusuke
[opstakun E.H. Meroauka o0y4enus pusuke
Towm 1. O6mme Bompockl MeToauku. M. 1948
Towm 2. MeTtouka 1 TeXHUKA dKcriepumenTa. M. 1948
Towm 3. OcHOBHBIE I€TalN YIPOIICHHBIX U CaMOJICIbHBIX MpuOopoB. M. 1953
Towm 4. Pucynku u ueprexu. M. 1955
bpaBepman D.M. Beuepa o dbusuke B cpeaneit mkose. M. IIpocsemenue, 1969
Koran b.1O. Pazmepnocts duznueckoit Bennunnbl. M. 1968
Jlanuna M.51. 100 urp no dusuke. M. 1995
Jlanuna W.51. BaekiiaccHas padora o gusuke. M. 1977
JlepmanToB B.B. Meronuka dusuku. M. 1935
Mynranosckuii B.B. ®usnueckue B3auMOIEHCTBYS M KAPTUHA MUPA B IIKOJBHOM KYypce
usuku. M. 1977
Mertoanueckuil cupaBouHuK yuureis usuxku. M. 2003
Hecrannaptasie ypoku ¢usuku. Coct. C.B. bopbposa. Boxrorpaz, 2000
Opexos B.II., YcoBa A.B. Meronuka npenonaBanus Gusuku. M. 1980
Opexos B.II. - KosneGanus u BoJHBI B Kypce GU3UKU cpeiHelt mKoibl - 1977
Ceprees A.B. Habntonenus yyamuxcs npu u3y4eHuu GU3MKKA Ha IEPBOM CTYIIEHU 00YUYEHUS.
K. 1987
HTatanos B.®. ®u3uka Ha Bcro »u3ub. M.-Cro, 2003
I1l. MeToauka o0y4yeHusl pelieHUIO 3a71a4
Kamenxkuii C.E., Opexos B.Il. MeTtoauka penienus 3aja4d no gusuke B cpejiHent mkose. M.
1971
Cemke A.U. - Hecrangaprtaeie 3a1aun 1o dbusuke (B momonts yaurento) - 2007
IV. OJaumnuagHbie 331241
benomunenkuii C.H. - OnuMnuaanelie 3a1a4u 1o GU3UKe JUIs yJaluxcsl JIECSIThIX KJIACCOB -
2013
KemOpoBckwmit-IloroToBUTENbHBIE 3a1a4k_K_onuMnuanaaM 1o _¢muke 1984

e QOo0opynoBanue
JTaGopaTopHkbI KOMMIEKT MO MEXaHUKe
JlTabopaTopHbIN KOMNNEKT MO MOMEKYNAPHON dusrke N TepMogUHaMmKe
JlaGopaTopHbI KOMMNIEKT MO ONTUKE
JTaBopaTopHbIi KOMMIEKT MO SMEKTPOAMHAMMKE
JlTaGopaTopHbI KOMMIEKT MO 3NIEKTPUYECTBY
MA-nabopatopusi MexaHuyeckne SBneHus
MMA-nabopatopust OnTu4eckme 1 KBaHTOBbIE SBIEHNS
MA-nabopatopusi TennoBble SBNeHUS
MMA-nabopaTtopusi ONeKTpoMarHMTHble SIBNEHUS
e Bcnomorare/sbHble H 1EMOHCTPALMOHHbIE MATEPUAJIbI
KomnnekT Tabnuy no gmsnke AeEMOHCTPALMOHHBIX (Mo Temam "MexaHuka, KWNHeMaTuka n guHammka”,
(naMuHUpoBaHHbIE), "3akoHbl COXpaHeHUs B MexaHuke. MexaHnyeckme konebaHusi u BorHbI",
(namuHMpoBaHHbIE), "OnekTpocTaTrka. 3aKkoHbl MOCTOSHHOIO ToKa", "ONeKTPUYECKUiA TOK B Pa3fNYHbIX
cpepax", "OnekTpoMarHuTHble konebaHus 1 BorHbl" . (MaMmvHMpoBaHHbIe), "MonekynsapHas dusnka"

(,mamunHMpoBaHHbIe), "OnTuKa 1 cneumnansHas TeopUsi OTHOCUTENBHOCTU" | (MaMUHUPOBAHHbIE),

"KBaHTOBasA chumsmnka", naMmMHMpoOBaHHbIEe), "dnsmka atTomHoro sgpa"” ( NaMMHUPOBaHHBIE))


https://www.eduspb.com/public/books/teacher/goryachkin_e.n._-_tom_1._obshchie_voprosy_metodiki_fiziki_metodika_prepodavaniya_fiziki_v_semiletney_shkole_-_1948.djvu
https://www.eduspb.com/public/books/teacher/goryachkin_e.n._-_tom_2._metodika_i_tehnika_fizicheskogo_eksperimenta_metodika_prepodavaniya_fiziki_v_semiletney_shkole_-_1948.djvu
https://www.eduspb.com/public/books/teacher/goryachkin_e.n._-_tom_3._osnovnye_detali_samodelnyh_i_uproshchennyh_priborov_metodika_prepodavaniya_fiziki_v_semiletney_shkole_-_1953.djvu
https://www.eduspb.com/public/books/teacher/goryachkin_e.n._-_tom_4._risunki_i_chertezhi_na_urokah_fiziki_metodika_prepodavaniya_fiziki_v_semiletney_shkole_-_1955.djvu
https://www.eduspb.com/public/books/teacher/braverman.djvu
https://www.eduspb.com/public/books/teacher/razmer.djvu
https://www.eduspb.com/public/books/teacher/sto-igr-po-fizike.pdf
https://www.eduspb.com/public/books/teacher/lanina_i.ya._-_vneklassnaya_rabota_po_fizike_19778_mbdjvu.djvu
https://www.eduspb.com/public/books/teacher/lermantov.djvu
https://www.eduspb.com/public/books/teacher/multanovskij.djvu
https://www.eduspb.com/public/books/teacher/multanovskij.djvu
https://www.eduspb.com/public/books/teacher/phys57.djvu
https://www.eduspb.com/public/books/teacher/bobrova_s.v._-_fizika_7-10_klassy._nestandartnye_uroki_20031_mbdjvu.djvu
https://www.eduspb.com/public/books/teacher/orexova_v.p._usova_a.v._metodika_prepodavaniya_fiziki_8-10_moskva.prosveshchenie_1980ru1s.djvu
https://www.eduspb.com/public/books/teacher/orehov_v.p._-_kolebaniya_i_volny_v_kurse_fiziki_sredney_shkoly_-_1977.pdf
https://www.eduspb.com/public/books/teacher/sergeev_a.v._-_nablyudeniya_uchashchihsya_pri_izuchenii_fiziki_na_pervoy_stupeni_obucheniya_-_1987.djvu
https://www.eduspb.com/public/books/teacher/fizika_na_vsyu_zhiznovie.djvu
https://www.eduspb.com/public/books/teacher/kameneckij_s.e._orehov_v.p._metodika_resheniya_zadach.djvu
https://www.eduspb.com/public/books/teacher/semke_a.i._-_nestandartnye_zadachi_po_fizike_v_pomoshch_uchitelyu_-_2007.pdf
https://www.eduspb.com/public/books/teacher/belolipeckiy_s.n._-_olimpiadnye_zadachi_po_fizike_dlya_uchashchihsya_desyatyh_klassov_-_2013.pdf
https://www.eduspb.com/public/books/teacher/kembrovskiy-podgotovitelnye_zadachi_k_olimpiadam_po_fizike_1984.djvu

2. TopTpeThl BblaaLWMXCs (U3NKOB
3. Tabnuua "MexayHapoaHas cuctema eamHny (CU)" (nammHmnposaHHas)

4. Tabnuua "LLikana anekTpoMarHuTHbIX BOMH" (MaMUHUpoOBaHHas)
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