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1. HIOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamma no yue6Homy mpeametry «Dusuka» 0a30BOro ypoBHs

cpeanero obmiero oopazoanusa 'AOY CO «Jluueit-untepHar 64» paspadoraHa B

COOTBETCTBUH C TPEOOBAHUSMU:

denepanibHOrO 3aKkoHa OT 29 nekabps 2012 roma Ne 273-03 «O06
obpazoBanuu B Poccuiickoit deaeparumy;

npukaza Munnpocsemenuss ot 22.03.2021 Nell5 «O06 yTBepxaeHUH
[Topsinka opraHu3alni U OCYUIECTBJICHHUS 00pa30BaTENbHON JAESITEIbHOCTH
0 OCHOBHBIM OOIIE00Pa30BATENbHBIM MPOTPAMMaM — OOpa30BaTEIbHBIM
nporpaMMaM HadajbHOTO OOILEro, OCHOBHOTO OOIIEro W CPEeIHEro oOIIero
o0paszoBaHUs»;

npukaza Munnpocsenienuss Poccun ot 23.11.2022 Ne 1014 «O6
yTBEpXKJIeHUn (QeaepanbHoil  00pa3oBaTeNbHON MPOrpaMMbl  CPEIHETO
o611ero oopa3oBaHuUs;

denepaabHOTO TOCYAAPCTBEHHOTO 00pPa30BATEIBHOTO CTaHIApTa CPEIHETO
oOmiero oOpa3oBaHus, yTBepkAEHHOTO mpukazoMm [Ipuka3 MunoOpHayku
Poccun ot 17.05.2012 r. Ne 413 (c u3MEHEHHUSIMU U JIOMOJHEHUSAMH OT: 29
nekabpst 2014 r., 31 nexadbps 2015 r., 29 utons 2017 r.);

«Crtpareruei pa3Butus BocnutaHusa B Poccuiickoit @enepaniu Ha Mepuo
no 2025 roma», yrtBepxkaeHHOM Pacnopsbxkenuem — [IpaBurtenbscTBa
Poccutickoit @enepanuu ot 29 masg 2015 roma Ne 996-p;

CanuTapHsie npaBuiia CaunlluH 2.4.3648-20 "CaHuTtapHo-
AMUACMHUOJIOTHUECKHE TpeOOBaHUS K OpraHM3aIsiM BOCIUTAHUS U
00yd4eHUs1, OTIbIXa U O3JOPOBJICHUS JETEH U MOJOJEKU", YTBEPKICHHBIMU
MOCTaHOBJICHUEM [JITaBHOTO  TOCYJapCTBEHHOIO CAHUTapHOIO  Bpaua
Poccuiickoit @eneparuu ot 28 centsiopst 2020 roga Ne 28;

Canutapusie npaBuna W HopMbl CaunlluH 1.2.3685-21"T'urunennyeckue
HOpPMATHBBI W TpeOoBaHMsI K oOecreueHnuto O0e30MacHOCTH U (WIn)
0e3BpeHOCTH TSl YeloBeKa (HhakKTOpPOB Cpelbl 0OMTaHUs", YTBEP KICHHbBIE
MOCTAHOBJICHHEM [ J1aBHOrO TOCYJIapCTBEHHOTO CAHUTApHOIO  Bpaua
Poccuiickoit @enepanuu ot 28 stuBaps 2021 roga Ne 2;

OOIT COO I'AOY CO «JIunen-unrepHat 64»;

Paboueit mporpammel Bocniutanus [TAOY CO «Jluneii-untepHar 64»;
®denepanbHbli  MepeyeHb AJIEKTPOHHBIX O0pa30BaTEIbHBIX PECYPCOB,
JONYIIEHHBIX K  HUCIOJB30BAaHUIO MPU  peaIU3alud  HUMEIOIIUX
roCyJapCTBEHHYIO aKKpEIUTALMI0 00pa30BaTEIbHBIX IPOrPAMM HAYAIILHOTO
oOmero, OCHOBHOTO  00miero, cpemHero  oOmero  oOpa3oBaHUA,
yTBEPKJI€HHbIN npukazoM Munnpocsemenus Poccun ot 02.08.2022 Ne 653



o @ejepanbHbI  IEepeYeHb  y4EOHUKOB,  YTBEPXKIEHHBIM  IPUKa30M
Munnpocenienus ot 21.09.2022 Ne 858

e yueOHbIE MOCOOHMSA, KOTOPBHIE BBINYCKAIOT OpraHU3alUM U3 TEPEeUHs,
yTBEPXKJIEHHOTO0 npukazoM Munoopraayku ot 09.06.2016 Ne 699

1.1 OOmasi xapakTepucTHKa Yy4eOHOro mnpeaMmera «®Pusuka. ba3oBblii
YPOBEHb»

®du3rka Kak Hayka o HauOolsiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTYyMas B
KauecTBe y4eOHOro ImpeiMeTa B IIKOJIE, BHOCUT CYyIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHu# 00 okpykatoiieM mupe. LLkonpHbI Kype HU3HKH — cCTEMOOOpa3yoIIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SABJICHHUM, H3y4aeMbIX XHMHEH, Ouosioruei,
dbuznyeckoir reorpadueit u actpoHomued. Mcmosib3oBaHME W aKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM Ompeneinusio XapakTep U OypHOE pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHH B cpepe SHEPreTUKU, TPAHCTIOPTA, OCBOSHUS KOCMOCa,
MOJy4Y€HHUs HOBBIX MaTepUasioB C 3aJaHHbIMH CBoWcTBaMu. M3yuenue Qusuku
BHOCUT OCHOBHOW BKJIaJl B () OPMHPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpa
oOyyaromierocs, B GOpMUPOBAHNE YMEHUN MPUMEHSATh HAYUYHBIA METO]I TO3HAHUSA
IPU BBITIOJHEHUH MU YY€OHBIX HUCCIIEIOBAHUM.

B ocHOBY kypca ¢pu3nku Ha ypOBHE CpeIHETO 00IIero 00pa30BaHUsl MOJI0KEH
PAI UIeH, KOTOPBhIE MOKHO PACCMATPUBATh KaK MPUHIIMUIIBI €70 TOCTPOCHHUS.

Hoea uyenocmnocmu. B COOTBETCTBUM C HEM KypC SBIIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepual U3 BCEX pa3/ieJoB (PU3MKH, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKON, TAK K COBPEMEHHON (DU3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEMl MaTepuan Kypca (HU3HKH
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce siBIsiercs
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€pUH, BEUIECTBE U
noJIe.

Hoea zymanumapuzayuu. EE peanusanus OpeAnonaracT HMCIOJb30BAHUE
TYMaHUTapHOTO TNOTEHIHMana (PU3MYEeCKOM HayKH, OCMBICICHHE CBA3M Pa3BUTUS
(bu3HUKY ¢ pa3BUTHEM OOIIECTBA, a TAK)XKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
Y KOJIOTUYECKUMU MTPOOJIEMaMHU.

Hoen npuxnaonoin nanpaenennocmu. Kypc ¢usuku yriay0iaEHHOTO ypoBHs
IPEANOIAraeT 3HaKOMCTBO C HIMPOKHM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHX
NPUJIOKEHUN W3YYECHHBIX TEOPUM M 3aKOHOB. IIpm 3TOM paccMarpuBaroTCs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTUHU.

Hoea »3konocuzayuu peanvusyeTcs MNOCPEACTBOM BBEICHHUS JJIEMEHTOB
COJIEp)KaHUs, TOCBAMIEHHBIX JKOJIOTUYECKUM MpoljemMaM COBPEMEHHOCTH,



KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 0O0CYXKIEeHUs
po6JieM pallMOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKON 0€30M1aCHOCTH.

OcBoeHnue cofiep>kanusi MPOTpaMMBbI 1O (PU3HKE JTOHKHO OBITH TTOCTPOCHO HA
NPUHIUIAX CHCTEMHO-AEATEIbHOCTHOTO noaxoaa. [ns ¢usuku peanuzanus 3Tux
NPUHIUIOB 0a3upyeTcs Ha MCIOJIb30BAaHUH CAMOCTOSITENIbHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHicTBYytomero ¢akropa ydeOHOTo mporecca. s yriyOnéHHOTO
YPOBHS — 3TO CHCTEMa CaMOCTOSTEIBHOIO YYEHHYECKOTO 3KCIEPUMEHTa,
BKJIIOYAIOMIETO ()POHTAJIBHBIE YYEHUYECKHUE OMBITHl IPU H3YYECHHH HOBOTO
Matepuasa, JabopaTopHble paboTsl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IIBa crioco6a peanu3anuu GU3NYecKoro NpakTukKyma. B mepBom cirydae npakTuKym
npoBoautTcs 6o B koHie 10 m 11 kmaccoB, mubOO mMOCiEe MEPBOTO W BTOPOTO
MOJIyTOAUN B KaX/JIOM M3 3THUX KJIaccoB. BTopoii cocob — 310 uHTerpamus padot
IPaKTUKyMa B CHUCTeMY Ja0OpaTOPHBIX pabOT, KOTOpbIe MPOBOISTCS B IMPOLECCEe
u3yueHus pasznena (temsl). Ilpu sTom mox paGoTramMu NpakTHKyMa MOHHUMAETCS
CaMOCTOSITEJIbHOE ~ UCCIIEIOBAaHHE, KOTOPO€ TMPOBOJUTCS MO PYKOBOJACTBY
CBEPHYTOr0, 00001IEHHOTO BU1a O€3 MOLIAroBOM HHCTPYKIIHH.

B nporpamme 1o (¢u3MKe cuUCTEMa YYEHHUYECKOTO HSKCIEpUMEHTa,
1a00paTOpHBIX pabOT M MPaKTHUKyMa IpeJCTaBieHa €AWHBIM IMepeuyHeM. Brioop
TEMAaTUKH IS STUX BUJOB YYEHHYECKHUX MPAKTUUYECKUX PabOT OCYIIECTBIISETCS
y4acTHUKaMU 00pa30BaTeIbHOTO MpOIecca UCXOAS U3 OCOOCHHOCTEH MOypPOYHOTO
IUIAHUPOBAHMUST M OCHamleHusi kabunera ¢usuku. [Ipum sToM oOecneunBaercs
OBJIQJICHUE OOYYarOIIMMUCS YMEHHSIMH MPOBOJUTH TpPSAMbIE U KOCBEHHBIC
U3MEpPEHUs, UCCIIEOBAHUS 3aBUCHUMOCTEH (M3NYECKHX BEJIMYMH M IOCTAHOBKY
OTIBITOB 1O IPOBEPKE MPEIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHKE yAETISETCS PEHICHUIO pAaCYETHBIX U KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 MPUOPUTETOM SBIIAIOTCS 33/1a4U C SBHO 3aJJaHHOU
Y HESIBHO 3aJJaHHON (hPU3MYECKON MOJIENbIO, MTO3BOJIAIONINE TPUMEHSITh U3yUCHHbIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasfesa Kypca, TaK U HHTErpupys
IPUMEHEHUE 3HaHUH U3 pa3HbIX pa3aenoB. g KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
ABIIAIOTCS 3aJlaHusi Ha OOBsSCHEHUE/NMpENCKa3aHhe NPOTEKaHus (UINUYECKUX
SBJICHUN U MPOLIECCOB B OKPY’KAIOILIEH KHU3HU, TpeOyromue BoIOOpa GU3NYECKOM
MOJIEJIN JJISl CUTYalluu PAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

1.2 Iesn yyeOHoOro npeamera «®usuka. ba3osblil ypoBeHb»
OCHOBHBIMU LIENISIMU U3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:
dopmHupoBaHMEe HHTEpeca M CTPEMIIEHUS OOydYaloUMXCs K HaydYHOMY
U3yYEHUIO TPUPOABI, Pa3BUTUE MX HHTEIUIGKTYIbHBIX ¥  TBOPYECKUX
CIOCOOHOCTEM;



pa3BUTHE MPEACTABICHUN O HAyYHOM METOJe MO3HaHUs U (popMHpOBaHHE
MCCJIEI0BATENBCKOTO OTHOIICHHSI K OKPY KAOILUM SIBJICHHSIM;

(dbopMHpOBaHNHE HAYYHOTO MHPOBO33PEHHS KaK PEe3ysbTaTa U3Y4YeHHs] OCHOB
CTpPOEHHUS MaTepuu U GyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMHpoBaHUE YMEHUM OOBSCHATH SIBJICHUS C UCIOJb30BaHUEM (DU3UYECKUX
3HAHWI U HAYYHBIX JOKA3aTEJIbCTB;

dbopMupOBaHHE NPEACTABICHUNA O POIM (PU3UKK A1 Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHU;

pa3BUTHE IIPEACTABIICHUM 0 BO3MOKHBIX cdepax Oynyien
npo(ecCUOHANbHON  AESTENbHOCTH, CBSI3aHHBIX C (U3HMKOM, MOArOTOBKA K
nanbHeneMy o0y4eHHIO B 3TOM HaIlpaBJICHUU.

JlocTxeHne 3TUX Lene 00ecreuynBaeTCsl peluieHHeM CIeAYIONINX 3a1ad B
npoliecce u3yueHus Kypca GU3NK1 Ha YpOBHE CPEHEro 00IIero o0pa3oBaHuUs:

MPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKIIOYas  MEXaHUKy,  MOJEKYJIApHYI0  (U3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JI€MEHTHI aCTPOPHU3UKH;

dbopMupOBaHrE YMEHUIN MPUMEHATh TEOPETUUECKUE 3HAHUS 11 OOBICHEHUS
bu3nueckux SBJICHUI B MPUPOJE W Uil NPUHATHS MPAKTUYECKUX PEIICHU B
MIOBCEIHEBHOM KU3HU;

OCBOEHHE CITIOCOOOB PELICHHS PA3IMYHBIX 33124 C SIBHO 33JJaHHON (PU3NYECKOM
MOJIEJIbIO, 3a/lay, MOJPa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3JaHue (PU3nUecKon
MOJENH, AJAEKBAaTHOM YCJIOBUSAM 33Jlayd, B TOM YHUCJIE 3a7a4 HWHKEHEPHOIO
XapakrTepa;

NOHMMaHuE (U3UYECKUX OCHOB U TIPUHIIMIIOB JIEUCTBHUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTMYECKHX ITPOLIECCOB, UX BIMSHUSA HA OKPYKAIOILYIO CPENLY;

OBJIQJICHUE METOJIaMHU CaMOCTOSITEJIbHOTO IIJIJAHUPOBAHUS W IPOBEIACHUS
bu3MUeCKUX OSKCIEPUMEHTOB, aHaldM3a W HHTEpIpeTaluu  uHdOpMaIuu,
ONPENEIIEHUS JOCTOBEPHOCTH MOJIYYEHHOTO PE3YJIbTATA;

CO3JJaHHME YCIOBHUW Uil PA3BUTHS YMEHUU IPOEKTHO-HCCIIEIOBATEIBCKOM,
TBOPYECKOU IEATENBHOCTH;

pa3BuTHE WHTEpeca K chepam nmpodhecCuOHATHHOU S TEIIBHOCTH, CBI3aHHON
¢ (hU3UKOM.

1.3 Mecrto y4eOHOro nmpeamera «@®@usuka. ba3oBblii ypoBeHb» B y4eOHOM
IJIaHe
Ha wusyuenne ¢usuku (06a30BbIH ypOBEHb) HA YPOBHE CPEIHEro OOIIero
obpazoBanust otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEZEJ0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).



2. Conep:xanue yueOHoro npeamera «®@usunka. bazoBblii ypoBeHb» B y4eOHOM
IUIaHe

10 kaacce

Paznen 1. ®u3uka u MeTOAbI HAYYHOT'O IO3HAHUSA

®dusnka — Hayka o npupone. HaydHble METOAbI NO3HAHUSA OKPYIKAOIIETO
Mupa. Posb 3KcriepuMeHTa U TEOPUU B IIPOLIECCE TO3HAHUS IIPUPOBL. DKCIIEPUMEHT
B (u3HKe.

MonenupoBanue (u3MUecKUX SIBIEHUN U mpoueccoB. HayuHble rumoresbl.
dusnueckre 3aKOHbI U TEOPUH. I'paHUIBI NPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBHUS.

Ponb u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHON HAyYHOW KapTHUHBI
MHpA, B IPAKTUYECKOU AEATEIBHOCTH JIFOAEH.

Llemoncmpayuu

AHanoroBsle M LU(QPOBBIE W3MEPUTEIbHBIE NPUOOPBI, KOMIIBIOTEPHBIE
JATYHKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBUKECHHS.
Cucrema orcuéra. Tpaekropus.

[lepemelienre, CKOpPOCTb (CpPEoHSAS] CKOPOCTb, MTHOBEHHAasi CKOPOCTH) M
YCKOPEHHE MAaTEpUAIIbHOW TOYKHM, MX NPOCKUMHA HA OCH CHUCTEMBI KOOPAHMHAT.
Clio)xeHue NnepeMenIeHUi U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMOIMHEHHOe nBwkeHue. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U [epeMEelIeHUs
MaTepUaAIbHOW TOYKH OT BPEMEHH.

CBoOonHoe najieHue. Y CKopeHue cBOOOHOTO MaJIeHuUS.

KpuBonnHeitHOE NBMKEHUE. [[BHXKEHNE MaTEPUATIBHON TOYKU IO OKPY>KHOCTH
C TOCTOSIHHOM MO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAsA CKOPOCTb.
[Tepuon n wactora obpamieHus. LleHTpocTpeMUTEIPHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIHIOMETP,
JBH>)KCHUE CHAPSIOB, LIEIHbIE U PEMEHHBIE MTEPEIayn.

Llemoncmpayuu

Mogenbs cuctembl OTCYETA, WLIIOCTpAUs KUHEMATHUYECKUX XapaKTEPUCTUK
JIBH>KCHUSL.

[IpeoOpa3zoBaHue IBUKEHUMN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyXE U B pa3pEKEHHOM MIPOCTPAHCTBE.



HaGmronenue nBukeHus Tena, OpOIIEHHOTO TOJ yIJIOM K TOPHU30HTY U
TOPU30HTAJIBHO.

H3mepenne yckopeHus: CBOOOTHOTO TaACHUSI.

HamnpaBnenue CKOpoOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHne HEpaBHOMEPHOTO JBUXEHHUS C LIEIBIO ONPEACICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanre COOTHOLIECHHUS MEXAY NyTSIMH, NPOWIAECHHBIMUA TEJIOM 3a
MOCJIEAOBATENbHBIE PAaBHBIE IPOMEXKYTKA BpPEMEHM IPU PAaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

W3ydenne nBUKEHNUs MIApUKa B BA3KOM )KUIKOCTH.

W3yuenune nBUKEHUS Tena, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutTenbHOCTH  ['anmunes. IlepBeii  3akoH  HeroToHa.
NuepuuanbHbie CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuit. Bropoii 3akon HeroToHa 11t
MaTepuagbHOW TOUKU. Tpernit 3aKkoH HproTOHA 111 MaTEpPUAIbHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tsxkectu. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunbl Tpenus (mokos, ckoiabxeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJbKEHUsI U cuia TpeHus nokos. Koadduuuent tpenus.
Cuiia conpOTUBIIEHUS PU IBUKEHUU TEJIA B AKUJKOCTH WIIN Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIIBI OTHOCHUTENBHO OCH BpamieHus. [limedo cuibl. YcmoBus
paBHOBECUSA TBEPAOIO TEIA.

TexHuyeckue yCTpOMCTBa M MPAKTHUYECKOE NPUMEHEHHE: MOIIIUITHUKH,
JBH>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBiieHne nHEPUUH.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIINX TEN.

Bropoiu 3akon HeroToHa.

N3mepenue cu.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaruu.

HegsecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAICHUH.

CpaBHEHUE CUJTI TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBecHs .

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi



N3yuenue aBmxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

HccenenoBanne 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOpMaIIHH.

HccnenoBanue yciaoBUM pPABHOBECUS TBEPAOrO Tela, HMMEIOLIEro OCh
BpaLICHUS.

Tema 3. 3akonwl coxpanenus 6 MexaHuke

NMitynbC MarepuaabHOM TOYKHM (T€da), CUCTEMbl MaTE€pPUAIbHBIX TOYEK.
HMIynsC CHIIBI MU U3MEHEHHME HMITyJIbCa Teld. 3aKOH COXPAaHEHUS HMITYJIbCA.
PeakTuBHOE ABUKEHUE.

PabGora cuiabl. MOIIHOCTE CHJIBL.

Kunernyeckass sHeprus MarepualbHOM TOUKH. Teopema 00 H3MEHEHHH
KUHETHUYECKOU SHEPTUU.

[TorennmanbHas DHEPTHSL. [TorennmanbHas DHEpPrus yIpyro
neopMUpPOBaHHOM NPy KuHBL. [loTeHnanbHas s3Heprust Tena BOIU3U IOBEPXHOCTH
3eMuIH.

[loreHuuanpHple W HEMOTEHIWaNbHble  cuibl.  CBsi3b  pabOTHI
HEIMOTEHIUAIBHBIX CUJI C ”3MEHEHHEM MEXaHUYECKON SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPaHEHUsI MEXaHUYECKON JHEPTUU.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCcTpoOMCTBA M IPAKTHYECKOE NMPUMEHEHHE: BOIOMET, KOIIED,
IPY>KUHHBIN TUCTOJIET, IBMOKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE ABUKEHUE.

[Tepexon moTeHIMATbHON YHEPTHUH B KHHETUUECKYIO U OOPATHO.

Vuenuueckuui sxcnepumenm, 1abopamopHuie pabomol

N3ydyeHne aOCOIIOTHO HEYNPYroro yjapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsa3u pabOTHl CUIIBI C U3MEHEHHEM MEXaHWYECKOW IHEPrHH
TeJla Ha IIPUMEPE PACTSKEHUS PESUHOBOIO KTy TA.

Paznen 3. MoJgiekyasipuast pu3nka 1 TEePMOJAMHAMHUKA

Tema 1. Ocnogvl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe paBwkenue. duddysus. Xapakrep HABUKEHUS U
B3aUMOJICHCTBUSA 4YacTUI[ BemlecTBa. MoJAEIM CTpPOEHHUsI Ta30B, KUIKOCTEH H
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsbl MoJiekyl. KonnuectBo Bemectsa. [loctosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkama Temmneparyp
Lenbcus.



Mopens  upeampHOro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPHH HACAIBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpEIHEN KHWHETHYECKOM SHEPIUM TEIUIOBOrO JBMXKEHUS uactul rasa. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BeniecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BellecTBa, ¢otorpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHUM.

OnpiThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopeinb GpOyHOBCKOIO JIBUKEHUS.

Mogens onsita IllTepHa.

OnBITHI, JTIOKa3bIBAIOIIIHNE CYIIIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJICHUCTBUA.

Mogens, HUIICTpUpyOLIas MPUPOAY JABICHHS T'a3a Ha CTEHKU COCYya.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS UACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi

Ornpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPECHHI
00bEMa KOMHATBHI, IABJICHUS U TEMIEPATYPbl BO3/IyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvlt mepmoounHamuku

TepMmoanHaMuueckass cucrema. BHYTpeHHSE SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl € u3MeHnenus. KoandectBo Temnotel U padota. BHyTpeHHsis
SHEPrusi  OAHOATOMHOrO  HJeallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIUS, U3JIyUeHUE. Y IeJibHasi TEIIOEMKOCTh BEILIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEepeaye.

[Tonsitue 00 amuabatHoMm mpouecce. I[lepBblli 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3akOHa TEPMOJMHAMHUKHM K H3ompoieccam. ['padpuueckas
UHTEpIIpeTanus paboTh rasa.

BTtopoii 3akon TepmoguHamMuki. HeoOpaTMOCTh MPOIIECCOB B IPUPOJIE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanusi sHepruM B TEIUIOBBIX MamuHax. KoadduimeHT monae3Horo
nevctBus TemnoBoil mamuHbl. [ukn KapHo u ero kosdduiMeHT Mojae3HOro
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIIOIHEPTETUKH.



TexHndeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOIWIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEpPruy Teja IMpU COBEPIICHUH pPaOOThI: BBUIET
npoOKu U3 OyTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTyHHOU TpyOKe mMyTEéM TpeHHUs (BUACOJEMOHCTPALIHS).

M3meHeHre BHyTpEHHEN SHEPTruu (TeMIlepaTypbl) Tela U TeIUIonepeiaye.

OnbIT N0 a1MabaTHOMY PACIIMPEHUIO BO3AyXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPaHUsl, pEaKTUBHOTO
JBUTATEIIA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpazoBanue u koHuaeHncauus. Mcnapenue u kunenue. AOCOIIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacellleHHbIM map. YaenbpHas TEIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JABJICHUS.

TBépnoe teno. Kpucramiueckue n amopHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiibel. CoBpemeHHble Marepuaibl. [lmaBienue u
KpucTayumM3anus. Y gelibHas TerioTa miasiieHus. CyOoaumanusi.

YpaBHeHue TerIoBoro OanaHca.

TexHH4eCcKrue YCTpPOWCTBA M MPAKTHUYECKOE IPUMEHCHUE: TUTPOMETP U
IICUXPOMETP, KAIOPUMETP, TEXHOJIOTUU IOJYyUYEHUSI COBPEMEHHBIX MaTEpPUasoOB, B
TOM YHUCJIE HAHOMAaTEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TTAPOB.

Kurnienune npu noHMKEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIAXKHOCTH.

HabGnronenue HarpeBanust 1 IiaBJIe€HUsI KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpanusi KpuCTalIoB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3MepeHne OTHOCUTENBHOU BIAXKHOCTH BO3/1yXa.

Pa3znen 4. JaekrpoanHamuka

Tema 1. Inexkmpocmamuxa

OnekTpusanus Tei. JNEKTPUIEeCKUi 3apsa. [[Ba Buaa 3JIEKTpUYECKHX 3apsiI0B.
[IpOBOIHMKHM,  AMDIEKTPUKM W IOJYHNPOBOJHHUKH. 3aKOH  COXpaHEHUs
IIEKTPUYECKOTO 3apsija.

B3anmopeiictBue 3apsinoB. 3akoH KynoHa. To4ueuHbIN 31€KTPUUECKUI 3apsil.
Onextpuyeckoe 1nojie. Hamnpsok€HHOCTh  3yekTpuueckoro motisd.  [IpuHoun



CyNEpPHO3ULIMU IJIEKTPUUECKUX IO0JeH. JINHUM HanpsKEHHOCTH DJIEKTPUYECKOTO
IOJISL.

Pabota cuit anekTpocratudeckoro nosis. [lorennuan. PasHoCcTh MOTEHITMATOB.
[IpoBOAHUKN W JHUBJEKTPUKHA B DBJIEKTPOCTATHYECKOM Tosie. [[uanekrpuueckas
MIPOHULAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TIOCKOIO KOHAEHCATOPa.
OHeprus 3apsHKEHHOr0 KOHJIEHCAaTopa.

TexHuyeckue yCTpoHMCTBA M TNPAKTUYECKOE MPUMEHEHHE: DSIIEKTPOCKOII,
AIIEKTPOMETP, DJIEKTPOCTaTHUUECKasi 3allUTa, 3a3eMJICHHE JJIEKTPONpHUOOpPOB,
KOHJIEHCATOp, KONMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHIMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBrE HAYIIEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TT0JIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKH B DJIEKTPOCTATUIECKOM II0JIE.

DnekTpocTaTHyecKas 3aluTa.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTtopa OT IUIOIIaAH
IIJJACTUH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUUYECKONU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi

N3mepeHne 31eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 3.1ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Hcrounnku Toka. Cuna Toka. IlocTosSHHBII TOK.

Hanpsixenue. 3akon Oma J11s ydacTKa LIETH.

DJIEKTPUYECKOE CONPOTUBIICHUE. YEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapalIeNIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jxoyms—Jlenma. MOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTPOABMXKYLIAsl CUia M BHYTPEHHEE CONPOTUBIIEHUWE HCTOYHHMKA TOKA.
3akoH Oma /71 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJUIOB OT TeMIEPATypbl. CBEPXITPOBOIUMOCTb.

DOneKTpuYecKnid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOoBOIHUKMY. CobOcTBeHHas " IpUMECHast IPOBOJIMMOCTh
NOJIyIpOBOJHUKOB. CBoicTBa p—n-niepexo/ia. [1oimynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEKTPOINTUYECKAS TUCCOLMALUs. DIEKTPOIIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATEIIbHbBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PpEOCTaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMHUCTOPBI ¥ (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN MO/, TaJIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOLIAU TOTIEPEYHOr0 CEUYCHUs U MaTepuaa.

CMelIaHHOE COeIMHEHNE ITPOBOIHUKOB.

[Ipssmoe wW3MepeHHe DIEKTPOIABWXKYIIEH cwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OOHOCTOPOHHSISI NPOBOAUMOCTD TNOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

M3yuyeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

M3mepeHne 3JIeKTPOABUKYIIEW CUJIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTHUBJICHUS.

Habmroenue 3nekTposiamsa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 0a3oBoro ypoeHsa B 10 kiacce OCyIIECTBISIETCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MaTEMaTHKH,
OMOJIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meoicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4HOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (pakT, rumoresa, (u3MyecKash BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SIKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHEe CHCTEMbl ypaBHEHUH, JUHEHHass QyHKIus,
napaboiia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PYHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIMHU Ha OCU KOOPJMHAT, CII0KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABIKEHUE B KUBOW mpupoje, auddys3usi, ocMoc,
TEIUI0O0OOMEH KMBBIX OPraHU3MOB (BUJIBI TEILIONEpPEAAayuH, TEIUIOBOE PaBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAs Macca, TEILIOBBIE CBOMCTBA TBEPABIX TEII, )KUJIKOCTEH U Ira3oB,



IIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJIUTHYECKAs  JIUCCOLMALUS,
rajbBaHUKA.

I'eoepaghus: BAaXXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHHEM MEXAaHU3MOB,
YYET TpEHUS B TEXHUKE, NOAIIUITHUKH, HCMHOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET W JApPYIrHE), JIBUTaTeilb BHYTPEHHEIO
Cropanusi, naposas TypOuHa, OBITOBOI XOJOAWUIBHUK, KOHAULIMOHEP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAlOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE 3JIEKTPONpUOOpPOB,
KCEPOKC, CTPYMHBIH IPUHTED, AIEKTPOHArpEBATEIIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAHUKA.

11 kaacce

Paznen 4. JnekrpoanHammuka

Tema 3. Macnummnoe nosie. I1eKmpoOMaZHUMHAA UHOYKYUA

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MaruuTHOM MHAYKUMH. [IpHHIMIT Cynepno3uMy MarHUTHBIX TOJIEH.
Jlvaum MarHuTHOM WHAyKUuMH. KapThHa JIMHUKA MAarHUTHOW HWHAYKIHWHU TIOJIS
MTOCTOSTHHBIX MAarHUTOB.

MaruutHoe 1O0J€ NPOBOJHHKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaelictBrue NpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HallpaBJieHUE. [[BUKEHHUE 3apsSKEHHON YACTULIBI
B OJIHOPOJHOM MarHutHoM mnose. PabGora cuibl Jlopenua.

SIBeHne AneKTpOMarHuTHOM HMHAYKOuU. [IOTOK BekTOpa MarHMTHOM
UHIYKIUU. ODJEKTPOJBIKYILAs CUJda HWHIAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
uHaykuuu @apanes.

BuxpeBoe »snexktpuueckoe 1mose. OJEKTPOIBHXKYILAs CUJla HHAYKUUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OJTHOPOJHOM MAarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh. SIBJIEHME CAaMOMHIYKLIMH. OJIEKTPOJIBHXKYILAS — CHUJa
CaMOWHIYKIIUH.

DHEPrust MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE TNPUMEHEHHE: IOCTOSIHHBIE
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHUL, UHIYKIIMOHHAS IEYb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O My4YKa MAarHUTHBIM TTOJIEM.

JIvHUY MHIYKUUKW MAarHUTHOTO TTOJIS.

BzaumMojeiicTBre ABYX TPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JevictBue cumel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBieHue AIIeKTPOMAarHuTHOM UHIYKIIHAH.

[TpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH WM3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiIeHME CAaMOMHTYKIIH.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabonuvl

N3ydyeHne MarHuTHOTO MOJIs KATYLIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTAa HA PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nen 5. KoJsie0anus M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHvle KOJ1€0aHUuA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHMS.
["apmonunyeckue konedanus. [lepuon, yactora, amrmummryga u (aza xoseOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4YECKUHA MASTHUK. YPaBHEHHE TAPMOHHYECKUX
kosebanuii. [IpeBpareHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXKIAYy MEXaHWYeCKUMU U
AJIEKTPOMArHUTHBIMU KoJsieOaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPIUU B UJI€ATBHOM KOJI€OATEIHbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronux KoyeOaHUAX. BBIHYXKIEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHykeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemenHbiii  TOK. CUHYCOMJANbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JACHUCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA WU
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpPeOICHUE NEKTPUUECKOM
SHEPIruM. JKOJIOTUYECKHE PUCKHU MPHU MPOU3BOJACTBE AEeKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTI U B IOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHUE: DIICKTPUUYECKHI
3BOHOK, TEHEPATOP IMEPEMEHHOTO TOKA, IMHUM JIEKTPOIIepeiay.

Llemoncmpayuu

HccnenoBanne mnapaMeTpoB KOJEOATEIBHONW CHUCTEMBI (MPYKUHHBIA WA
MaTEeMaTUYECKU MASITHUK).



Habmonenue 3atyxaronmx kojaeOaHui.

HccnenoBanue cBOWCTB BHIHYXICHHBIX KOJI€OaHUH.

Ha6mronenue pe3onanca.

CBOOOHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUS.

OcnuiorpaMMsl (3aBUCUMOCTH CHUJIbI TOKA U HAIPSKEHUS] OT BPEMEHU) UIs
3IIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1oCIenoOBaTENbHOM COCAMHEHMM PE3UCTOPA, KaTyIIKH
VMHIYKTUBHOCTH M KOHJACHCATOPA.

Mopeinb TuHUYM IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

HccnenoBanue 3aBUCMMOCTH MEpUOJIa MajblX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MAacChl Ipy3a.

HccenenoBanue EpEMEHHOTO TOKA B LIETIH U3 ITOCJIEI0BATEIBHO COEAMHEHHBIX
KOHJICHCATOpa, KaTyLIKN U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMaCHUNHbBLE 60IHbL

Mexanudeckue BOJIHBI, ycioBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacrpocTpaHeHuss M JUIMHA BOJIHBL. [lomepeuHble W TIPOXOIBHBIE  BOJIHBI.
NnTepdepenius u qudpakiuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJHBL. Y CIIOBUS M3JIYYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuenTanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIIEHHE, MOJsIpU3anus, Audpakuus,
uHTepdepenius. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [I[pUMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHLIMIBI paguoCBs3U U TeneBuaAcHusA. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: MY3bIKAJIBHbBIC
WHCTPYMEHTHI, YJIBTPAa3BYKOBas IMAarHOCTUKA B TEXHUKE M MEIAULMHE, panap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MONEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneOmromeecs T€10 Kak HCTOUYHUK 3BYKa.

Habmonenue otpakeHus U IpeoMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennmn u qudpakiiuy MEXaHHIECKUX BOJTH.

3BYKOBOI PE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTOM KoJeOaHU.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, TPEJIOMIICHUE,
noJisipu3anus, 1udpaxuus, HTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacIpOCTpAHEHUE CBETA B
OMHOPOHOU cpene. JIyu cBera. TOUECUHBIN HCTOYHUK CBETA.

OTtpaxeHnue cBera. 3aKOHbI oTpaxkeHus cBeTa. llocTpoeHue nzoOpakeHuit B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus ceeta. CrioxxHbIil cocTaB O6enoro cBera. LBer.

Cobuparoniye 1 paccenBaroiye JUH3bL. ToHKas JruH3a. DOKYCHOE pacCTOSIHHUE
U ONTHYECKasi cuia TOHKOW JuH3bI. [locTpoeHne n3odpakeHuid B cOOMpArONINX U
paccenBaromMX JuH3ax. @opMysa TOHKOM JIMH3bI. Y BEIMYEHUE, JaBAEMOE JINH30M.

[Ipenebl MNPUMEHUMOCTH TEOMETPUUYECKON ONITUKH.

BonnoBass ontmka. WHTepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpaxuus cBera. JludpakiumoHnHas peméTka. YCJIOBHE HaOJI0ICHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM  MAJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TUPPAKIIUOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOWCTBa M IPAKTUYECKOE MPUMEHEHUE: OYKH, JIyIna,
doToamnmapar, NPOEKIIMOHHBIA almapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TOTSPOUI.

Llemoncmpayuu

[IpssMONMHENHOE pACHpPOCTPAHEHUE, OTPAKEHUE M TNPEIOMIICHUE CBETA.
OnTuyeckue mpuodOpBHI.

[TonHOE BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.

Mopaenn MUKpOCKOMa, TEJIECKOIIA.

HaGmronenue natepdepeHnm cBera.

HabGmronenue nudpakiuu cBera.

Hab6mronenue nucnepcun cBera.

[lonydeHnue cnekTpa ¢ MOMOILIBIO IIPU3MBL.

[TonydeHnue cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnrogenue nosisipusaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomol

M3mepenne nokasaress npesioMIICHNs CTEKIIA.



HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.
Hab6mronenue nqucnepcun cBera.

Pa3nesn 6. OcHOBBI CIeNUAJIBbHON TEOPHUH OTHOCHUTEILHOCTH

[ paHUIIBI TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKHU. [locTymaTel crienuanbHOM
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOJYJIA CKOPOCTH CBETa B BAaKyyMe,
IIPUHIUI OTHOCUTEIBHOCTH DUHIITEWHA.

OTHOCHUTENIBHOCTb OJHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHH M COKpALICHUE
JUIVHBI.

OHEeprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl ¢ PHEPruel U UMILYJbCOM PEISATUBUCTCKOM YaCTHUIbl. DHEPIUs
IIOKOS.

Paznea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®dotonbl. Dopmyina [1nanka cBa3u SHEprun POTOHA C €r0 YaCTOTON. DHEPTHUSI
U UMITYJIbC (POTOHA.

OTtkpeiTre u uccnenoBanue Gororpdexra. OnbiTet A. I'. CroneroBa. 3akOHbI
dororddekra. YpaBHenue OiHmTelHa st GpoTtorddekra. «KpacHas rpaHHUIia»
dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYEeCKOe NJeMCTBUE CBETA.

TexHuyeckue yCTpOWCTBa U MPAKTUUYECKOE MPUMEHEHHE: (POTOIEMEHT,
doromatuuk, comHeuHas 6aTapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotoa(PpdeKT Ha YCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekTa.

Ceeroauo.

Conneynas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopia mo paccessHuIO 0 -4acTHII.
[Inanerapnas mopens aroma. [loctynatel bopa. M3myueHune u moryiomieHue
($OTOHOB TpM mepexoJie aToMa C OJHOTO YPOBHsS SHEPruM Ha Apyroil. Bumsl
criekTpoB. CHEKTp YPOBHEN SHEPIUU aTOMA BOJIOPOJA.

BosiHoBBIE cBoOMicTBa yacTull. Bosnbl ne bpoitisa. KopryckynsipHO-BOJITHOBOM
JyaTu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyUYCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPaJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu



Mopuenb onsita Pesepdopra.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

Habmronenue nuHedvaTbIX CIEKTPOB U3ITyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Hab6mronenue nmuaeitdyaToro cnekrpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTBI, JI0KA3bIBAIOIIME CIIOKHOCTh CTpPOeHUs Anpa. OTKpbITHE
paauoaktuBHOCTH. OnbITh Pezepdopia no onpeneneHunto cocraBa paiioakTUBHOTO
uznyuenus.  CoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BrnusHue
PaMOaKTUBHOCTH Ha JKUBbIE OPTaHU3MBI.

OTkpbiTHE TIpOoTOHA W HeWTpona. Hykionnas mozgens siapa I'eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tonsl.

Anbda-pacnag. OJIEKTPOHHBI W TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3NTy4eHHe. 3aKOH PaJIMOaKTUBHOI'O pacraja.

OHeprus CBA3M HYKJIOHOB B sifipe. Snepubie cuibl. JledexT macchl siipa.

Snepneie peakunu. [lenenue u cuHTes auep.

Anepuwiii peaktop. Tepmosiaepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHBBI
AJIEPHOM SHEPrETUKH. DKOJIOTHUYECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.

OnemeHTapHble YaCcTULbL. OTKPBITUE TTO3UTPOHA.

MeTo1p1 HaONIIOIEHUS U PETUCTPALIUH SJIEMEHTAPHBIX YaCTHUII.

®dyHaMeHTallbHbIE B3auMOJieicTBUS. EMUHCTBO (pnu3nuecKkoil KapTUHBI MUpA.

TexHuyeckue ycTpoucTBa M MPAKTHUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Buiibcona, sinepHblit peakTop, aToMHas 6omoa.

Llemoncmpayuu

CU€TYrK MOHU3UPYIOLINX YACTHULL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Pasnen 8. JiieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

Oransl pa3BUTHsI acTpoHOMUU. [IpuKiiagHOE 1 MUPOBO33PEHUYECKOE 3HAUEHHE
aACTPOHOMUM.

Bun 3B&nnoro ne6a. Co3Bes3nus, spkue 3BE3MbI, IUIAHETHI, MX BHUIAUMOE
JBUYKEHUE.

CosiHeuHast cucrema.

Connue. ConHeuHass akTUBHOCTh. MctouHuk sHeprum ConHua U 3BE3N.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHKHU. Jlnarpamma «CHEKTpajbHBIA Kiacc —
CBETUMOCTbY». 3BE3[bl TJABHOM IOCJIEI0BATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTb» JUIsl 3BE37 TJIABHOW IIOCJIEN0BATEILHOCTU. BHyTpeHHEe cTpoeHue



3BE311. COBpEMEHHBIE TMPEJCTABICHHUS O MPOUCXOXKACHUU U 3BOItonMM CoJiHIA U
3BE3/. DTallbl )KU3HU 3BE3].

Mnineunstii IlyTe — Hama I'anaktuka. [lonoxxenue u nBmxenue CoJyiHLIA B
[Nanaktrke. Tumnsl ramaktuk. PaguoranakTuku U KBa3apbl. YEpHBIE ABIPHI B AApaX
TaJIaKTHK.

Bcenennas. Pacmmmpenune Beenennoii. 3akon Xab66ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenmkToBOE N3MydeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaGmronenuss HeBOOPY)EHHBIM TJIIA30M C HCIIOIH30BAHUEM KOMITBLIOTEPHBIX
MPWIOKEHUHN JJI ONPEACIICHUS MOJI0KEeHNUS HEOCCHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31usA CEBEpHOro MOJyIIapys U IPKUE 3BE3bI.

HaGmronenus B Teneckon JlyHsl, mranet, Miieunoro Ilytu.

O0o01marnee NOBTOpeHUe

Ponr ¢usmkn w acTpoHOMHUHM B HIKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAIPHON M TUYECKOH chepax ACsITeIIbHOCTH YeTI0OBEKA, POJIh U MECTO (PU3UKH 1
ACTPOHOMHUU B COBPEMEHHOW HayYHOUN KapTHHE MUPA, poiib (PU3UUECKON TeopUuu B
dbopMHpOBaHUU MPECTABICHUN O (PU3NYECKON KapTUHE MUPA, MECTO (PU3NYECKON
KapTUHBI MHpa B OO0MIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIe CBI3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
YYETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meowcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
NO3HAHUS: SIBJICHWE, HAay4YHbIA (akT, runoresa, Quanyeckas BeIUYHHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GbyHKIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOCKIHUH HA OCH KOOPAWHAT, CIIOKECHHUE BEKTOPOB,
IPOU3BOHBIC DBJIEMEHTAPHBIX (QYHKIUH, MPU3HAKU MOAOOUS TPEyTrOJbHUKOB,
onpe/ereHue MIONIaaAn IITOCKUX GUryp U 0o0bEMa Tell.

buonoeus: »nextpuueckue SBICHUS B JKUBOW Mpupoje, KoieOaTenbHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBJICHUSA B )KMBOW MPHUPOJIE, NEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPABIX
TEJ, MEXaHW3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPATIbHBIN aHAIN3.



l'eocpagpua: MarHuTHbBIE TOJIOCA 3€MJIM, 3aJ€KH MArHUTHBIX PYII,
doTochEMKa 3eMHO MOBEPXHOCTH, IPEJICKA3aHUE 3EMIICTPSICEHU.

Texnonocus: JIMHAKA DJICKTPOIEpeNad, TIEHEpPaTop IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKLUMOHHAS II€Yb, pajap, pPalUONPUEMHHUK, TEJIEBU30D,
aHTeHHa, TenepoH, CBY-meub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
coJiHeuHas OaTapesi.



3. Ilnanupyembie pe3yJbTAaTbl OCBOCHHSI Y4eOHOro mnpeamera «Pusuka.
ba3oBblii ypoBeHb» B y4eOHOM IJIaHe

IINIAHUPYEMBIE PE3YJIbBTATbBI OCBOEHHUA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

B nporpamme no ¢pusuke onpeaensoTcs MmIaHupyeMble pe3yJIbTaThl OCBOCHUS
Kypca GU3MKM Ha YpPOBHE CpeaHero oOumero oOpa3oBaHMs: JIMYHOCTHBIE,
MeTarpeMEeTHbIC, IPeIMETHBIE (Ha 6a30BOM ypoBHE). HayuHo-MeTog0I0THYeCcKOn
OCHOBOW Il pa3paboOTKu TpeOOBaHWUN K JUYHOCTHBIM, METANPEIMETHBIM U
MPEAMETHBIM Pe3yJIbTaTaM O0YyYarolMXCs, OCBOMBILUX MPOrpaMMmy 1o (pusuke Ha
yYpOBHE cpeaHero oOmiero oOpa3oBaHMsl Ha YIIIyOJIEHHOM YpOBHE, SIBISIETCA
CHUCTEMHO-IEATENbHOCTHBIN MOIXO.

JInuHOCTHBIE pe3yJbTaThl OCBOCHHS Yy4yeOHOro mpemMera «Dusnkay
JOJKHBI OTPaXKaTh TOTOBHOCTH M CIIOCOOHOCTh 00YYaIOUINXCs PYKOBOACTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlUM, TO3UTUBHBIX BHYTPEHHUX  YOEXKJEHHH, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM HEHHOCTSAM POCCUUCKOrO OOIIECTBAa, PACHIMPEHUE KU3HEHHOTO
OIBITa U ONBITA JEATEIBHOCTH B IPOLECCE PEealM3all OCHOBHBIX HAalPaBJICHUU
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHUCIIE B YACTH:

I'pakaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIErOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUICKOTO OOIIECTBA;

NPUHATHE  TPATUIIMOHHBIX  OOIICUETIOBEYECKUX  TYMAHUCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPa)KAaHCKOTrO
oO11ecTBa, y4acTBOBaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3alliy;

YMEHUE B3aUMOJEHUCTBOBATH C COUUAIbHBIMA UHCTUTYTAMU B COOTBETCTBUH C
X QYHKIIUSAMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

IIaTpuoTH4ecKOro BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUNCKOM IPa’KIaHCKON WACHTUYHOCTH, MATPUOTU3MA;

LICHHOCTHOE OTHOLIEHHWE K TOCYJApPCTBEHHBIM CHMBOJAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

JAyX0BHO-HPABCTBEHHOI0 BOCIIMTAHUA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUUECKOIO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAlMI0 U NPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B
JEATEIIbHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJla B MOCTPOEHUE YCTOMYUBOIO Oy IyIIEro;



ICTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOILICHUE K MUY, BKIIIOYasi 3CTETUKY Hay4YHOTO TBOPUYECTBA,

npucyiero Gpusnueckon Hayke;
TpynoBoro Bocnuranus:

MHTEpPEC K pa3MuHbIM cdepam npodhecCUOHATBHOU eATeTbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oymyier mpodeCCuu 1 peaTn30BhIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMO0OOpa30BaHUIO B 00J1aCTH
(bU3UKY HA IPOTSKEHUU BCEU KU3HH;

IKOJOrHYEeCKOr0 BOCIIMTAHUA:

c(OpPMUPOBAHHOCTh HKOJIOTMUECKON KYJIbTYpBl, OCO3HaHHE TJ100aJIbHOrO
XapakTepa 3KOJOTUYECKUX MPOoOIeM;

IJIAHUPOBAHME U OCYILIECTBIICHUE JIEUCTBUI B OKPYXAIOIIEH Cpesie Ha OCHOBE
3HAHMS 1IeJIed YCTOMUUBOrO Pa3BUTHUS YEJIOBEUYECTBA;

paciiupeHue OIbITa JAEATEeIbHOCTH SKOJIOTHYECKOW HaIpaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUHU 0 (DU3HKE;

IleHHOCTH HAYYHOT'O TIO3HAHMS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAHHE IIEHHOCTH HAy4YHOW JEATENbHOCTH, TOTOBHOCTH B MpoOIecce
U3y4eHUS (PU3UKHU OCYIIECTBIISITh IPOEKTHYIO U UCCIIE0BATENBCKYIO ACSITEILHOCTD
WHMBUIyaJIbHO U B TPYIIIIE.

B nporiecce nocTukeHus IMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUSI IPOTPAMMBI 110
dbuzuke IS YpPOBHS CpeIHEro oOmero oOpa3oBaHus Yy OOydaromuxcs

COBEPIICHCTBYETCS IMOIMOHATBHBIN WHTEJUICKT, TPe/IIoIararoIni
c(OpMHUPOBAHHOCTH:
e CaMOCO3HAHWS,  BKIIOYAMOMIETO  CIOCOOHOCTh  TOHMMAaTh  CBOE

HIMOIMOHAIBHOE COCTOSIHUE, BUJETh HAIPABICHUS Pa3BUTUS COOCTBEHHOM
IMOLIMOHAIBHOM cepbl, ObITh YBEPEHHBIM B ce0€;

e CaMOpEryJHpPOBaHUS, BKIIIOUAIOIIETO CAMOKOHTPOJIb, YMEHUE NMPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IOBEJIEHUE, CIIOCOOHOCTb aJalTHPOBATHCA K
HYMOIMOHAIBHBIM M3MEHEHUSM U TPOSBIATH TMOKOCTb, OBITH OTKPBITHIM
HOBOMY;

e BHYTpPEHHEH MOTHBAIMH, BKIIIOYAIOLIEH CTPEMJICHUE K JOCTUKECHHUIO LIEIH
U yCIleXy, ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JE€UCTBOBAThH, UCXOJIS U3
CBOMX BO3MOXKHOCTEH;

e OMIIATUM, BKJIIOYAIOMIEH CHOCOOHOCTP TOHMMAaTh SMOLMOHAIBHOE
COCTOSIHUE JIPYTHX, YYUTHIBaTh €ro MpH OCYIIECTBICHUU OOIICHMUS,
CIIOCOOHOCTH K COYYBCTBHIO M CONIEPEKUBAHUIO;



e COIMAJBHBIX HABBIKOB, BKIIOUYAIOIIUX CIOCOOHOCTh  BBICTPAMBATH
OTHOIIIEHUSI C JPYTUMHU JIIOJBMH, 3a00THTHCS, TMPOSBISATH HHTEPEC U
paspemnaTh KOHQIUKTHI.

MeTtanpeameTHble pe3ylabTaThl OCBOCHHs pabodell mporpamMmbl MO (U3NKE
JUTSL CpeTHero 0011ero 00pa3oBaHus JOKHBI OTPAXKATh:

ba3oBble J10rnyeckue 1eicTBus:

CaMOCTOSITENILHO  (OpMyJIMpOBaTH W aKTyallU3UpPOBaTh  MIpoOIiieMy,
paccMmaTpuBath €€ BCECTOPOHHE;

OTIPENIETIATh IIEJIH JESATEIHHOCTH, 3a/laBaTh IMapaMeTphl W KPUTEPUH HX
JOCTYKCHUSI,

BBISIBIIAITH ~ 3aKOHOMEPHOCTH W TPOTUBOPEYMsT B  PaccMaTPHUBAEMBIX
(U3HYECKUX SIBICHUSX;

pa3pabarbiBaTh IUTAaH pEHICHHUS MPOOJEMBbI C YU4ETOM aHalM3a MMEIOIINUXCS
MaTepHaNTbHBIX U HEMATePUAITLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIBHOCTD, OTICHUBATH COOTBETCTBUE PE3YyJIbTATOB
EJISIM, OIICHUBATh PUCKHU TIOCIIEACTBUMA JESTEIbHOCTH,

KOOPAMHHUPOBATH U BHITIOIHIATH PaOOTY B YCIOBHUSIX PEAbHOTO, BUPTYaJIbHOTO
Y KOMOMHHUPOBAHHOTO B3aUMOICHCTBHSI,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble uccienoBarebCKue 1eMCTBUA:

BJIQJICTh HAYYHOH TEPMHHOJOTHEH, KIFOYEBHIMU TMOHSATHSIMU W METOJAMHU
(bu3nYeCKO HAYKH;

BJIAJICTh HABBIKAMHU y4€OHO-HCCIICIOBATEIHCKON M MPOEKTHON JESITEIBHOCTH
B 005aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY HOUCKY
METOJIOB pemieHusl 3ajad (U3NIECKOTO COJCPKAHUS, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB TTO3HAHUS;

BJIQJIETh BUJAAMH JICATCIBHOCTH 1O TMOJXYYCHHIO HOBOTO 3HAHHUA, €ro
WHTEPIPETANHA, TPEOOPA30BAHUI0O W TMPUMEHECHUIO B PA3IMYHBIX y4eOHBIX
CUTYalUsX, B TOM YUCJIE MIPH CO3JJaHUM YUEOHBIX TPOEKTOB B 001aCTU (DU3HKY;

BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaIM3WpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PeIIeHus, HAXOUTh apTyMEHTHI JJIs I0Ka3aTeIhCTBA CBOMX
YTBEPXKIACHUIM, 3a]]aBaTh TApaMETPhl M KPUTEPHUH PEIICHUS;

aHAMM3UPOBATh TIOJYYCHHBIC B XOJ€ PEIICHHWS 3aJadd  Pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX
yCIIOBUSIX;

CTaBUTh U (opMynHpoBaTh COOCTBEHHBIC 3aJaud B 00pPa30BATEIHLHOMN
JESTSIIBHOCTH, B TOM YHUCJIC TIPH N3YYCHUH (DU3HUKHY;

JaBaTh OIIEHKY HOBBIM CHUTYaIlsSIM, OIEHUBATh MPHUOOPETEHHBIHN OIIBIT;



yMETb MEPEHOCUTh 3HAaHHUA MO (PU3UKE B MPAKTUYECKYI0 O0OJIacTh
KU3HECATEIIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUA U3 Pa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUruHaIbHbIEC MOAXObl U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbT€PHATUBHBIE PEIICHUS.

Pabora ¢ nunopmanmeii:

BJIa/IETh HaBBIKAMH MOJy4eHHUS MHGOPMAIUU (PU3NYECKOTO COAEPIKAHUS U3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYILIECTBISATh MOUCK, aHaJu3,
CHUCTEMATH3alMI0 U WHTEPHpETalni0 HH(POpMAlMK pa3IUYHBIX BUIOB U (GopM
MPE/ICTABICHHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIUH;

UCIIONIb30BaTh  CpeAcTBa  MHGPOPMALMOHHBIX W KOMMYHHKAIlMOHHBIX
TEXHOJIOTUI B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIIMOHHBIX
3a/1a4 ¢ COOII0IeHUEM TPEeOOBaHUI SPrOHOMUKU, TEXHUKHU O€301aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX U STUYECKUX HOPM, HOPM HH(POPMAIMOHHON
0e3011aCHOCTH;

CO3/aBaTh TEKCThl (DPU3MUECKOTO COJEpKaHUS B pa3IUUHbIX (opmarax c
y4€TOM Ha3HAYeHUs1 UHPOPMALIUU U LEJIEBOM ayIUTOPUH, BEIOMpAast ONTUMAJIbHYIO
dbopMy npeCcTaBICHNs U BU3yaIU3alUu.

KoMMyHHKATHBHBIE YHHBePcAJIbHbIe YueOHbIe 1elCTBHUS:

OCYIIECTBIISATH OOIICHHE HA yPOKaX (PU3UKU U BO BHEYPOUHOH JAESITEIbHOCTH;

pacno3HaBaThb MNPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyalldd W CMsr4dath
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

NOHMMATh U MCIOJb30BAaTh MPEUMYIIECTBA KOMAaHIHOW U MHJIMBUIYaJbHOM
paboThI;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
MHTEPECOB M BO3MOXHOCTEH Ka)/I0Tr0 WieHa KOJIJICKTHBA;

OPUHUMATh L€ COBMECTHOW  JIEATENbHOCTH, OpPraHU30BBIBATH WU
KOOPJIWHUPOBATh ACHUCTBUA MO €€ JOCTUKEHHIO: COCTaBJISITh IUIAH JICWCTBHM,
pacnpeienarh pojad € Yy4€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pE3yJIbTaThl
COBMECTHOI pabOThI;

OILICHHUBATh KAYECTBO CBOETO BKJIAJIa M KAXKIOTO yUaCTHIUKA KOMAH bl B OOLITHIA
pe3yJbTaT Mo pa3pabOTaAHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLICHUBaTh HJIEU C TMO3ULIHMH HOBU3HBI,
OpUTHUHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIISATh MO3UTHUBHOE CTPATErMYeCKOe TIOBEICHUE B Pa3JIMYHBIX
CUTYaLUsX, IPOSIBIIATH TBOPUYECTBO U BOOOPaKEHUE, ObITh NHUITUATUBHBIM.



Camoopranusanmus:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATENIbHYIO JESATEIBHOCTh B 00JIACTH
GU3MKM U acCTPOHOMHH, BBISBISATH NPOOJEMBI, CTaBUTh H (POPMYIUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUIEHMs] PacUETHBIX M KAaueCTBEHHBIX
3aJ1a4, [JIaH BBIMOJIHEHUS MPAKTUYECKONU pabOThl ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOUYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsATh paMKH y4eOHOTro MPEeAMETa Ha OCHOBE JINYHBIX MPEATNIOYTEHUH;

JieJlaTh OCO3HAHHBIA BBIOOp, AapryMEHTUPOBAaTH €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 32 PEIICHUE;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO JPyAMLMHM B 00JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATE CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyAallUsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIHHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJa/J€Th  HABbIKAMU  IIO3HABATEJbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpLIAEMBIX JICHCTBUH M MBICIUTEIbHBIX IPOLECCOB, UX PE3YJIbTATOB U
OCHOBAaHUM;

UCIIOJIb30BaTh MPHUEMBI PEIIEKCHH JIJISl OLIEHKH CHUTYalluH, BHIOOpa BEPHOTO
pelIeHus;

YMETh OLICHUBAaTh PUCKM U CBOEBPEMEHHO IPUHHUMATh PEIICHUS 10 UX
CHIDKEHHIO;

OPUHUMATh MOTHUBBI M aPTyMEHTHl JPYrUX MpU aHalu3e pPe3yJbTaToB
JIESITEIbHOCTH;

IPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYrMX IpU aHaJlu3€e pPe3yJbTaTOB
JeSITEIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

K xonmy obOydenuss B 10 kiacce mpeaMeTHbIe pe3yiabTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIINXCST YMEHUI:

JIEMOHCTPUPOBATh Ha TMPUMEpPax POJb U MECTO (U3MKU B (POpMHpPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHUPA, B Pa3BUTUM COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B IIPAKTUYECKOM JIESTEIIbHOCTH JIIOJIEH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIICH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAs CUCTEMa OTCYETa, AOCOMOTHO TBEPIOE TEIO,
WJICAJIBHBIN Ta3, MOJEJIM CTPOCHUS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsil IPU pellieHnH (PU3NUECKUX 3aj1a4;



pacno3HaBaTh (PU3NUYECKHE SIBICHUS (TIPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEILIECTBA U
ANEKTPOJIMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MTPSMOJIMHEWNHOE JIBUKEHHUE,
CBOOOJHOE TAaJICHUE TeJl, IBMKEHUE IO OKPYKHOCTH, UHEPIIUS, B3aHMMOJICHCTBUE
ten, auddys3us, OpOyHOBCKOE NBUKEHUE, CTPOCHUE KUJIKOCTEH M TBEPABIX Tel,
U3MEeHEeHHEe o0BhEMa Tel MpHU HarpeBaHWU (OXJIAXKICHHWH), TEIJIOBOEC PaBHOBECHE,
VCNapeHne, KOHJCHCALMS, IUIABJICHHWE, KPUCTAJUIM3ALNs, KUIICHUE, BJIAXHOCTb
BO3/lyXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCYJE,
CBSI3b MEXJy MapaMeTpaMHu COCTOSIHUS raza B U30Ipoleccax, AJIEKTpU3aus Ted,
B3aUMOJICHCTBUE 3aPsi/IOB;

OTMCHIBATh MEXAHWUYECKOE JIBIDKCHHE, HCIONL3Ys (PU3NYECKUE BEITMYWHBI:
KOOpJIMHATa, IIyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHME, Macca Teja, Cuia,
MMIYJIC Te€JIa, KNHETUYECKas SHEPrusi, MOTCHUUAIbHAS DHEPIUsl, MEXaHUYECKas
paboTta, MexaHWYecKas MOIIHOCTh; IIPU ONHUCAHUM TMPABUIBLHO TPAKTOBAThH
(bU3UYECKUIT CMBICTT HCIOJIb3YEMbIX BEIMYMH, WX OO0O3HAUCHUS U CIUHMUIIBI,
HAXOJUTh (OPMYJIbI, CBSA3BIBAIONINE JaHHYIO (DU3UYECKYIO0 BEIMYHMHY C JIPYTUMHU
BEJIMYNHAMM;

OIMCHIBATh M3YYCHHBIE TEIUIOBBIE CBOWCTBA TEI W TEIUIOBBIE SBJICHHUS,
UCIIONB3Ysl (U3MUecKue BEIMYMHBI: JaBJIGHHE Tasza, TeMmIleparypa, CpeaHss
KMHETHYECKAsl SHEPrUsl XaOTUUYECKOIrO JBUKECHUS MOJIEKYJI, CPEIHEKBAApPATUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTH, BHYTPEHHSS HSHEprus, paboTa rasa,
KOd(PhUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENS; IPU OMNMHCAHUU
NPaBWIBHO TpakKTOBaTh (DU3WYECKUH CMBICT HCIHOJIB3YEMbIX BEIWYHH, HX
0003HAaYEHUS W CAWHUIBI, HAXOJIUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO
(U3UYECKYIO BEJTMYHUHY C APYTHMH BEIHUYNHAM;

OIMCHIBATh U3YUYCHHBIE AIEKTPUUECKUE CBOMCTBA BEUIECTBA U JJICKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (HU3NUECKUE BEIUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE T0JIE, HAMPSIKEHHOCTD MOJIs, MOTEHIHAN, PA3HOCTh MOTECHIMAJIOB;
Py ONMHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3UUYECKHA CMBICI HCIIOIb3YyEMBIX
BEJIMYMH, WX OOO3HAYCHHS] W CIWHHIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINC
JTAHHYI0 (PU3UYECKYIO BEJIUYHHY C APYTUMH BEIMYUHAMY,

aHaJU3UPOBaTh (PU3UYECKHUE MPOLIECChl U SBJICHUS, WUCIOB3YS (PU3UUYECKUE
3aKOHBI Y NIPUHUMIIBL: 3aKOH BceMHUpHOTo TsaroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAaHECHUS MEXAHWYECKOM JHEPruu, 3aKOH COXPAaHCHHUS MMITYJIbCA,
MPUHIUIT CYNEPIO3UIUNA CHWJI, MPHUHLHUII PABHOINPABUS WHEPLHUAIBHBIX CHUCTEM
OTCYE€TA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHUIO0 CTPOCHHS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBA3b CPEJAHENH KUHETUYECKON HSHEPIUU TEIJIOBOIO JBUKEHUS MOJIEKYJ C
aOCOJIFOTHON TeMmIepaTypoi, MEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAaHEHUS
ANEKTPUYECKOTO 3apsana, 3akoH Kynona, mpu 3TOM pasnuyarh CIOBECHYIO



(GOpMyYITHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W yCJIOBUS (TPAHMIIBI,
o0yacT) IPUMEHUMOCTH;

OOBSCHITH OCHOBHBIC IPUHITUIIBI ACHCTBUS MAIIIHH, TPHOOPOB U TEXHUUECKHUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MaCHOTO UCIOJIB30BaHUS B MIOBCETHEBHOM
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (PU3NYECKUX SIBICHUN U
MPOIIECCOB C WCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HW3MEPEHUU, MPH 3TOM
dbopmypoBaTh NIpodIeMy/3a1ady U TUIOTE3y Y4eOHOI0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000pYI0BaHMS, TPOBOAUTH OIBIT U (POPMYJIUPOBATH
BBIBO/IHI,

OCYIIECTBIISATh NPSIMbIE Y KOCBEHHBIE M3MEPEHUST (M3UUECKUX BEIIUYWH, MPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO0 M3MEPEHUS W WCIOJIb30BAaTh W3BECTHBIC
METO/JIbI OIICHKH TIOTPEITHOCTEH N3MEPECHHIA,

UCCIICIOBaTh  3aBUCUMOCTH  MEXIYy  (QU3NYCCKUMHU  BEIMYUHAMH  C
WCITOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, MPU ITOM KOHCTPYHUPOBATH YCTAHOBKY,
(bUKCUPOBATH PE3yIHTATHI MOJYICHHOW 3aBUCUMOCTH (DM3MUECKUX BEIMYUH B BUJIE
Tabnwi u rpaduKoB, JAEIaTh BHIBOJIBI 10 PE3YJIBTATAM HCCICOBAHUS;

coOroAaTh MpaBmia 0€30MacHOTO TPyJa MPHU MPOBEICHUU HCCIICIOBAHUN B
pamMKax y4eOHOTO DSKCIEpPUMEHTa, Y4YeOHO-MCCIEIOBATEIbCKOM W MPOSKTHOM
NESATEILHOCTH C HMCIOJIB30BAHHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000opyI0BaHUS;

pemath pacuéTHble 3aJadd C SBHO 3aJaHHOW (DU3MYECKOH MOIeNbIO,
UCTIONB3YS (pr3MUecKne 3aKOHBI U MPUHITUITBI, HA OCHOBE aHaJIM3a YCIOBHS 3aa4u
BBIOUpaTh (PU3UYECKYIO MOJCIb, BBIICIATh (PU3UUECKHE BEITUYHHBI U (POPMYIIBI,
HEOOXoauMBbIC I €€ PEIICHHs, MPOBOIUTh PAacU€Thl U OIEHWBATH PEATBHOCTH
MOJIyYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMYUHBI,

pelaTh KaueCTBEHHBIC 3a7a9: BHICTPAUBATh JIOTUYECKU HEMPOTHBOPEUHBYIO
IENOYKY PACCYXJACHHI C OMOpPONM Ha HM3yUEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

WCITOJIB30BATh ITPH PEIICHUH YUEOHBIX 3a/1a4 COBPEMEHHBIC MH(POPMAIIOHHbBIE
TEXHOJIOTHH [IJIsl TIOWCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUU U TIPEICTABICHUS
y4eOHOW W HAyYHO-TIOMYJISPHOW WH(GOpMAIMK, TOIYYCHHOH W3 Pa3IuYHbBIX
UCTOYHUKOB, KPUTUYCCKH aHAIM3UPOBATH MOTyIaeMyI0 HH(HOPMAIIHIO;

MPUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOCKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAYKH, 00BSICHEHHE ITPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH
U TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 1O (PU3MKE B TOBCETHEBHOM JKU3HU IS
obecrnieyeHrss 0€30MaCHOCTH TMPH OOpaAIllEHUH C MPUOOpaMU U TEXHUUYECKUMU



YCTPOWCTBAMH, JJII COXPAHECHUS 30OPOBbS M COOJIIOICHUS HOPM DKOJOTUYECKOTO
MIOBEACHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TpYyIEe C BBHINOJHEHUEM Pa3UYHBIX COIHMAIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYIIIbl, PalLUOHAIBHO paCHpEAeNiaTh OO0S3aHHOCTU U
IUIAHUPOBATH JICSITEIBHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJIeKBaTHO OILEHUBATH
BKJIAJT K&KJIOTO U3 YIaCTHUKOB TPYTIIBI B PEIICHUE PACCMATPUBAEMOM TTPOOIIEMBI.

K konmy oOyuenus B 11 kiacce mpeameTHbIe pe3yJbTaTbl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXaTb CPOPMUPOBAHHOCTh Y O0YUAIOLIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (pU3uKu B (hopMHpOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B NPAKTUYECKOU NESITEIBbHOCTH JIOJAEH, LEIOCTHOCTh U €IUHCTBO
(u3nYECKOM KapTUHBI MUPA;

YUNTHIBaTh TPaHULBl IMPUMEHEHHUS M3YUYEHHBIX (PU3MUECKUX MOJIEIEH:
TOYEYHBIN JIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHbIM UCTOYHUK CBETA, AIEPHAs
MOJieJb aTOMa, HYKJIOHHAsh MOJIeJb aTOMHOTO siipa MPH PEIICHUU (PUIUIECKUX
3az1ay;

pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCHI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJUHAMUKU U KBAaHTOBOM (DU3UKU: JIEKTPUUECKas IPOBOJAUMOCTD,
TEILIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE IEHUCTBUS TOKA, B3aUMOJICHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasi WHAYKUWSA, JEWCTBHE MAarHUTHOIO TMOJs Ha
IPOBOJAHUK C TOKOM M JBWXYIIMHCS 3apsl, 3JIEKTPOMArHUTHBIE KOJeOaHUsA U
BOJIHBI, IPSIMOJIMHEWHOE pPAaCHpOCTPAaHEHUE CBETA, OTPAXKECHHUE, INPEIOMIICHHUE,
uHTepdepeHus, audpakuus W HOJApU3aLUs  CBETa, JUCHEPCUs  CBETAa,
doToanexrpudeckuii a3hdext (GpororddexT), cBeToBOE NaBlICeHNE, BOSHUKHOBEHUE
JMHEWYAaTOro0 CIHEKTpa aromMa BOJXOPOJA, €CTECTBEHHAs W MCKYCCTBEHHAas
PagOAKTUBHOCTE;

ONMCHIBATh W3YUYCHHBIC CBOWCTBA BEILECTBA (DJIEKTPUUYECKUE, MAarHUTHBIE,
ONTHUYECKUE,  DJIEKTPUYECKYID  NIPOBOJUMOCTh  pPA3JIMYHBIX  Cpel) U
3IIEKTPOMArHUTHBIEC SIBICHUSA (MPOLIECCHI), HCMONb3Yys (DU3UUECKUE BEIUYUHBL:
NIEKTPUYECKUN 3apsl, CWJIAa TOKA, JIEKTPUYECKOE HAIPSIKECHUE, DIEKTPUUYECKOE
COIPOTUBIICHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOABMKYIIAasl CUla, padoTa TOKa,
VMHIYKIUS MarHATHOIO MoJjs, cuna Ammepa, cuna JlopeHna, HMHIyKTHBHOCTH
KATYIIKH, DHEPrus JJIEKTPUYECKOTO0 M MArHUTHOIO IIOJI€H, MEPUOT M YacToTa
Koie0aHuN B KoJeOAaTenbHOM KOHTYpe, 3apsi M Cujla TOKa B MpoIlecce
TFAPMOHMUYECKUX DJIEKTPOMATHUTHBIX KOJEOAHMH, (OKYCHOE pACCTOSHUE U
ONTHYECKAs CWJIA JIMH3bl, IPU OINUCAHUU IPaBWIBHO TPAKTOBaTh (HU3MUECKUN
CMBICII MCHOJBb3YEMBIX BEJIWYMH, HMX OOO3HAUYEHHUS U EIAUHMIBI, YKa3bIBaTh
(bopMyJibl, CBS3BIBAIOLINE JAHHYIO (PU3NUECKYIO BEIMUUHY C IPYTUMH BEIMUNHAMU;



OMKCHIBATh M3YUYEHHBbIE KBAHTOBBIC SIBICHUS U MPOLECCHI, HCIONb3YS
¢usznyecKkue BEIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JIMHA BOJIHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHOJ] MOTypacnaaa, SHEPIUsl CBA3H
aTOMHBIX sJep, MPH OINHUCAHUU TPABWIBHO TPAKTOBAaTh (U3MUECKUN CMBICI
UCTIONIb3YEMBIX BEIMYHMH, MX OOO3HAYCHUS M EIUHUIIBI, YKa3bIBaTh (POPMYJIBI,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIWYMHY C JPYTUMHU BEJIUYHMHAMU,
BBIUUCIIATH 3HAUCHUE (PU3MUECKOIN BEIIUYUHBL;

aHAIIM3UPOBaATh (PU3UUECKHE MPOILECCHl U SBICHUS, UCIONB3Ys (DU3HUECKHE
3aKOHBI M MPUHIUNEL 3aK0H OMa, 3aKOHBI TIOCJIEIOBATEIIBHOTO U MapajlieIbHOTO
COCIMHEHUS] TPOBOJHUKOB, 3aKoH JIxoyns—JIeHIia, 3aKOH 3JIEKTPOMArHUTHON
UHAYKIHUH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPAHEHHUsI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEeHHE DiHIITeHa 11 (oTorddekra,
3aKOH COXpaHEHWsI SHEPTUH, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXPAaHCHUS
AIIEKTPUIECKOTO 3apsia, 3aKOH COXpPAaHEHHs] MacCOBOTO 4YMclia, ocTynatkl bopa,
3aKOH paJMOAaKTUBHOTO pacmaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHWE U YCJIOBHS (TpaHHUIbI, OOJIACTH)
IPUMEHUMOCTH;

OTIPE/ICIIATH HAIMIPABJICHNE BEKTOPAa MHAYKIIUA MarHUTHOTO TOJIS TIPOBOIHUKA
C TOKOM, CHJIbI AMIiepa u cuiibl JIopeHa;

CTPOUTh M ONHCHIBATh H300paXKEHHE, CO3/1aBa€MO€ IIJIOCKHM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJHATh OKCIEPUMEHTHI TI0 HCCICAOBAHUIO (PU3NYECKUX SIBICHUU H
MPOIIECCOB C HCIOJB30BAaHUEM TIPSAMBIX W KOCBEHHBIX HM3MEPEHHUU: TMPH STOM
dbopmypoBaTh NpodIeMy/3a1ady U TUIOTE3y YUeOHOI0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000pY10BaHMsl, TPOBOAUTD OIBIT U (POPMYJIUPOBATH
BBIBOJIBL;

OCYIIECTBIISATh MPSMBIC U KOCBEHHBIC M3MEPEHHS (DU3HUECKUX BEINYUH, TIPU
3TOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCO0 M3MEPEHHS] W HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLICHKH MOIPEIIHOCTEN N3MEPEHNM;

UCCJIEIOBATh 3aBUCUMOCTH (PU3UUYECKUX BEIMYMH C UCIOJIB30BAHNEM MPSIMbIX
U3MEPEHHI: MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yJbTaThl
MOJyYEHHOW 3aBUCUMOCTH (DM3MUECKUX BEIWYUH B BUAC TaONHIl U TpadUKOB,
JIeNIaTh BBIBOJIBI 110 pe3yJIbTaTaM MCCIICIOBaHUS;

coOmro1aTh mpaBmiia 0€30MacHOTO TPy/la MPU MPOBEICHUN MCCIICIOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIENOBATEIbCKOW W TPOEKTHOM
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyOBaHUS;

pemath pacuéTHble 3aJadd C SBHO 3aJaHHOW (DU3HYECKOH MOIeNbIo,
UCTIONB3YS (hr3HUecKrue 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7aun



BbIOUpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE BEIUYHHBI U (POPMYJIBL,
HEOOXOUMbIe N7l €€ pElIeHUs, MPOBOAUTH PacuéThl M OICHMBATh PEATbHOCTDH
MOJIy4YE€HHOTO 3HaUY€HHUs (PU3UUECKON BEITMYUHBL;

peniaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTUYECKU HEIIPOTHUBOPEUUBYIO
LEMOYKY PAaCCY>KIEHUN C OMOpOMl Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIIOJIb30BAaTh MTPH PEIICHUH Y4eOHBIX 3a/1a4 COBPEMEHHBIE UH(POPMAIIMOHHBIE
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETAIIMU U TPEJICTABICHUS
y4eOHOH M Hay4YHO-TIOMYJISIpHOM WHGOpPMAIMK, TMOJIYYEHHONM W3 Pa3IMYHbIX
MCTOYHUKOB, KPUTHUYECKHU aHAIM3UPOBATh MMOJy4YaeMyt0 HHPOPMaIHIO;

OOBSCHITh TPHUHIUIBI JIEWCTBHS MAIlIMH, TPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB, pa3innyaTh YCIOBUS UX 0€30MaCHOI0 MCIHOJIb30BaHUS B MOBCETHEBHOM
KU3HU;

PUBOJAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 1O (PU3HKE B TOBCEAHEBHOM JKU3HH IS
obecrnieyeHus 0€30MacCHOCTH IPH OOpaIllleHUH C MPUOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

paboTaThb B Tpynme C BBHIMNOJIHEHHEM pAa3JIMYHBIX COLHUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy TPYIIbl, PalMUOHAIBHO paCHpEAeNiaTh OO0S3aHHOCTU U
IJIAaHUPOBATH JICSITENILHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJIeKBaTHO OILEHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB T'PYMIIbl B PEIICHUE paCCMAaTPUBAEMOM ITPOOIEMBI.



4. TemaTnuyeckoe IUIAHHMPOBaHUe Yy4eOHOro mnpeamera «Pusuxa. ba3osblil
YPOBEHb»

10 kaacce

Ne

Pa3zgen/Tema

KoJia-Bo
JacoB,
OTBOJTUMBIX
HA
u3ydyeHue
TEeMBI

JJIeKTPOHHBbIE YU4eOHO-
MeTOANYeCKHue
MaTepuabl

dopma peasmzanumu
BOCIIMTATEJIbHOTO
NMOTEHIHAJIA TeMbI

Paznen 1. HAYYHBIA METO/I ITIO3HAHUS ITIPUPOIBI

1.1

Hayunsiit metog
MIO3HAHUS IIPUPOJIBI

2

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41bf72

Bocmnuranne
IMOJIOKUTEIBHOM
MOTHBAIIH K
MpeaMETY,
IIPaBUIILHON
CaMOOIICHKH,
YyBCTBa
CaMOCTOSITEILHOCTH
U1 OTBETCTBEHHOCTH.

Wroro no pazngeny

Pasnea 2. MEXAHUKA

2.1

Kunemaruka

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f41bf72

CoBepleHCTBOBaHUE
HaBBIKOB pa0bOTHI B
KOJIJICKTUBCE.

2.2

Jnnamuka

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

[Iponomxenue
¢dbopmupoBaHus
KYJBTYpPBbI OOIIIEHUS
u
KOMMYHHKaTHBHBIX
YMEHUH yepe3
OpraHHU3aLUI0
IpYNIoOBOX pabOTHL

23

3aKOHbBI COXpAHEHUS B
MEXaHUKe

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41bf72

Bocnutanue y
y4almuxcs
YBEPEHHOCTH B cebe,
CBOUX CHJIaX U
BO3MOYKHOCTSIX.

Hroro no pazgeny

18

Paznea 3. MOJIEKYJISIPHASA

PU3UKA U

TEPMOJUHAMHUKA

3.1

OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKON TEOpHUH

9

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41bf72

Bocnuranue
KYJIbTYPbI
MPOCTPAHCTBEHHOIO
MBIIITICHUS,
BOCIIUTAHUEC
KYJIbTYPbI
KOHCTPYKTHUBHOTO
MBIIITICHUS.




3.2

TepMmoauHamuka.
TermioBble MaITUHEBI

10

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41bf72

Bocnutanue y
YUAIUXCS
cOOpaHHOCT®,
aKKypaTHOCTh B
pabore,
TEpIEINBOCTh B
nporecce
BBITIOJTHEHUS
pacueTHBIX
onepaunuu.

33

ArperaTHbl€ COCTOSTHUS
BelecTBa. Pa3oBbie
epPEXObI

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f41bf72

BocnuTtanue y
yyauuxcs
MOTPeOHOCTH JaBaTh
CaMOCTOATCIIBHYIO
OIICHKY (haKTam,
ABJICHUAM
OKpYKaIoIlIero Mupa.

Hroro no pazgeny

24

Paznea 4. JIEKTPOJANMHAMUKA

4.1 | DnekTpuyecKoe moJie 10 PazButune
pumoreraliok | Yeremeenss
https://m.edsoo.ru/7f41bf72 ’

9yBCTBa
CaMOYBaKEHHSL.
4.2 | IlocrostHHBIN 12 Bocnuranue ymeHnus
INEKTPUYECKUHN TOK. CIIyIIaTh U
TOKI/II]; Pa3IUYHBIX bubmorexa [IOK y‘IZCTBOBaTB B
https://m.edsoo.ru/7f41bf72

cpemax 00CyXICHUHU
poOJIEMBI.

Wroro no pazngeny 22

Pe3epBHOE Bpems 2

OO011e€e KOJIMYECTBO YaCOB 68

11 knace

Ne Pa3nesn/Tema Kox-Bo DJIeKTpPOHHbIe YueOHo- | Popma peaanzanuu

4acos, MeToAuYeCKHUe BOCIIUTATEIbHOIO
OTBOJIUMBIX MaTepuajbl NMOTEHI[HAJIA TEMBbI
HA
H3ydeHue
TeMblI

Pazpea 1. JIEKTPOANHAMUKA




1.1

MaruutHoe noie.

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢c97¢

IToaroroBka x
OCO3HAHMIO BBHIOOpA

DJIeKTpOMarHuTHas 11 naJbHEeUImen
WHIYKIUS o0Opa3oBaTenbHOMI
TPAEKTOPHH.

Hroro no paszneny 11

Paznen 2. KOJJEBAHUA U BOJIHBI

2.1 CrniocoOcTBOBaHME
Mexanunueckue YCTaHOBJIEHUIO
KOJIeOaHusI. 9 Bubmuotexa [JOK IIOJIOKUTEIIbHBIX
ONEeKTpOMarHuTHbIE https://m.edsoo.ru/7f41c97¢ | MEXIMYHOCTHBIX
KoseOaHus OTHOIICHUH B

KJIacce.

2.2 dopmMuUpoOBaHUE
MexaHuueckue u o
SEKTPOMATHHATHELS 5 bubnuoteka [JOK YMEHHH YIpaBIATS

https://m.edsoo.ru/7f41c97c | cBOel yueOHOU
BOJIHBI
JESITENIbHOCTBIO.
2.3 Bocnurtanue y
yYaluxcs
coOpaHHOCTH,
aKKypaTHOCTH B
Ontika 10 bubmunoreka LIOK pabore,
https://m.edsoo.ru/7f41c97¢ | TepnenuBOCTU B
rporecce
BBITIOJIHEHUS
pac4YeTHBIX
onepanuu.
Htoro no pazageny 24

Paspea 3. OCHOBBI CIIEIIN

AJBHOU TEOPUMHU OTHOCHUTEJIbHOCTH

3.1 OCHOBEI cnelMaILHOMN 4 but6moreka [IOK Bocnouranue
TEOPHH https://m.edsoo.ru/7f41¢97¢ | oOI0KUTEIBHBIX
OTHOCHUTEJIBHOCTH MOTHBOB O0YUYECHHUSI.

Htoro no pazageny 4

Pasznea 4. KBAHTOBAS ®U3UKA

4.1

D1eMEHTHI KBAHTOBOM

OIITUKHU

6

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c¢

CoBepIleHCTBOBaHUE
HaBBIKOB Pa0OTHI B
KOJUICKTHUBE.

4.2

Crpoenue atoma

bubmunoreka LIOK
https://m.edsoo.ru/7f41c97¢

IIponomxenue
dhopmMupoBaHUS
KYJbTYpBI OOIICHUS
u
KOMMYHUKaTHBHBIX
YMEHUH yepe3
OpraHU3aII0
TPYIIOBON PabOTHI.

4.3

ATOMHOE SApO

bubmunoreka LIOK
https://m.edsoo.ru/7f41c97c¢

Bocnuranue y
yUaIuXcst
YBEpEHHOCTH B cebe,




CBOHUX CHJIaX U

BO3MOYKHOCTSIX.

Hroro no pazngeny 15

Paznea 5 QJJIEMEHTBI ACTPOHOMHUHU U ACTPO®PU3UKHU

5.1 | DnemeHThI acTpoHOMUU | 7 bubnmorexa [JOK PazButune

U acTpobU3NKU https://m.edsoo.ru/7f41¢97¢ | yBepeHHOCTH B

CBOWIX 3HAHUSX,
YyBCTBa
CaMOYBaKCHHSI.

Hroro no pazngeny 7

Pa3nen 6. OGOBIIAIOIIEE IOBTOPEHUE

7.1 O06o0maroree 4 bu6mmoreka [IOK Bocmnuranue

MIOBTOPEHHE https://m.edsoo.ru/7f41c97¢ | moOIOKUTEIHHOU

MOTHBAIIMH K
penIMery,
MPaBUILHON
CaMOOIICHKH, YyBCTB
CaMOCTOSITENIbHOCTH
Y OTBETCTBEHHOCTH.

Hroro no pazngeny 4

PesepBHOE Bpems 3

OO11ee KOIMYECTBO YacOB 68




5. CucreMa onleHMBaHUS

Cucrema OIEHKM TpH3BaHA CIIOCOOCTBOBATh MOAJICPIKAHUIO EIMHCTBA
BCEl cHCTEeMBI O00pa30BaHHs, OOCCIICUCHUIO TMPEEMCTBEHHOCTH B CHCTEME
HENPEPBIBHOTO 00pa3oBaHus. E€ OCHOBHBIMY (DYHKIIMSAMHU SBIISIOTCS: OPUCHTALINS
00pa30BaTeIILHOTO MPOIlecca Ha JOCTHKCHHE INIAHUPYEMBIX PE3yJIbTATOB OCBOCHUS
OOIl COO wu o6ecneyenne >hPeKTUBHON OOpPaTHOW CBS3HM, MO3BOJISIONMICH
OCYIIECTBIIATH yIPaBICHHE 00Pa30BATEIIBHBIM IPOIIECCOM.

OCHOBHBIMU HaNpPaBICHUSAMU W LEISIMH OIICHOYHOH JCATCILHOCTH B
00pa30BaTeIIbHOM OpraHU3aIluy SIBISIFOTCS: OlleHKa 00pa30BaTeNIbHBIX JOCTHKCHUN
00ydJaroIuXcsl Ha pa3IMIHBIX 3Talax 00ydeHHUs] KaKk OCHOBA UX IMPOMEKYTOYHOU U
UTOTOBOM AaTTECTAIlMHM, a TaK)Ke OCHOBA MPOIECIyp BHYTPEHHETO MOHHUTOPHHTA
o0pa3oBaTeNbHOM OpraHH3aIlii, MOHHUTOPUHTOBBIX MCCJICJIOBAHHIA
MYHHIIUIIAJIFHOTO, PETHOHAILHOTO U (heIepabHOTO YPOBHEH.

Cucrema BHYTPEHHEH OIICHKH BKITIOYACT:

® CTapTOBYIO IMATHOCTHKY;
® TEKYIIyIO U TEMAaTHYECKYIO OIICHKY;
® WTOTOBYIO OIICHKY;
® TIPOMEXKYTOUHYIO aTTECTAIHIO;
® [ICHXOJIOTO-TIEJJAaTOTHIECKOE
HaAOJTIO/ICHHE
B cootBerctBun ¢ ®I'OC COO cucrema OLEHKHU peanusyer

CHCTEMHO-JICATEIbHOCTHBIN, YPOBHEBBIM M KOMIUIEKCHBIM IOJXOAbl K OLIEHKE
oOpa3oBaTenbHbIX AOCTIKeHUU. [lom ouenkoil o0pa3oBaTeNbHBIX JAOCTHXKEHUN
00y4aroIerocss MOHUMAeTCs OMpPENEJICHUEe U BBIPAKEHHUE B YCJIOBHBIX 3HAKax —
OaJiax, a TAk)Ke B OLIGHOYHBIX CYXKACHUSIX YUUTENSl CTETIEHH COOTBETCTBUS 3HAHUH,
YyMEHUH M HaBBIKOB OO0y4aromerocss TpeOOBaHUSAM K YPOBHIO MOATOTOBKHU
mKoJapHUKOB, yeTaHoBIIeHHBIX OOIT COOQO. Llensto orneHnBaHus 00pa3oBaTeIbHbIX
JOCTHXKEHUM — 00ydYarouuxcst  SBJISIETCSl  ONpeNeSieHue CTENeHHM  OCBOEHUS
obyuarommumucs OOIT COO.
dopMaMu KOHTPOJIS SIBIISIFOTCS:
® THMChMEHHAs: MUCHbMEHHBIA OTBET YYalllerocs Ha OAMH WM HECKOJIBKO
BONPOCOB (3amanuii). K mucpMeHHON pOBEpKE OTHOCSITCS: JOMAIITHHE,
IPOBEPOYHbIEC, KOHTPOJIbHbIE, COUMHEHUs, TecToBbIe B (popmate OI'D,
EI'D, TBOpueckue paboTbl NPOEKTHBIE padOTHI;
® YCTHas: YCTHBIM OTBET HAa OJUH WJIM HECKOJIBKO BOIPOCOB B (hopme
JMasnora, MOHOJIOTa, Oecebl, coOeceI0BaHms, 3a4eTa Uil UHON (opMme;
e KOMOMHHUPOBAHHAs: MPEANOJaraeT COYeTaHhe MUCbMEHHBIX M YCTHBIX
(GbopM MTPOBEPOK B Pa3IMYHOM COOTHOIICHHH.
KoHTposbHble paboThl (TECThI) MPOBOASATCS IMOCJHE MPOXOXKICHUS KaXKIOTro
MOJIyJis, a Takke UTOroBoe tectupoBanue B gopmarte EI'D. Obmiee konuyecTBO
KOHTPOJIbHBIX paboT &: u3 pacuera 10 kinacc — 4 ygaca; 11 kiacc — 4 gaca.
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