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1. HIOACHUTEJIBHAA 3AIIMCKA

Pabouass mporpamma no ydeOHOMYy mnpeamery «®Pusuka» yriayO0iaEéHHOTo

ypoBHsI cpeaHero oOmero oo6pazoBanus ['AOY CO «Jluneit-untepHat 64»

pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMHU:

denepanbHOrOo 3akoHa OT 29 nekabps 2012 roma Ne 273-03 «O06
obpazoBanuu B Poccuiickoit deaeparumny;

npukaza Munnpocsemenuss ot 22.03.2021 Nell5 «O6 yTBepxaeHUH
[Topsinka opraHu3anu U OCYUIECTBJICHUS 00pa30BaTEIbHON JAESTEIbHOCTH
0 OCHOBHBIM O0O0IIE00Pa30BATENbHBIM MPOTPAMMaM — OOPa30BaTEIbHBIM
nporpaMMaM HadajbHOTO OOILEro, OCHOBHOTO OOIIEro W CPEIHEro oOIIero
00paszoBaHUs;

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

denepaabHOTO TOCYIAPCTBEHHOTO 00pa30BATEIBHOTO CTaHIApTa CPEIHETO
oOmiero oOpa3oBaHus, yTBepkAEHHOTO mpukazoMm [Ipuka3 MunoOpHayku
Poccun ot 17.05.2012 r. Ne 413 (c u3MEHEHHUSIMU U JIOMOJTHEHUSAMU OT: 29
nekabpst 2014 r., 31 nexadbps 2015 r., 29 utons 2017 r.);

«Crtpareruei pa3Butus BocnutaHusa B Poccuiickoit @enepaniu Ha Mepuo
no 2025 roma», yrtBepxkaeHHON Pacnopsbxkennem — [IpaBurtenscTBa
Poccuiickoit ®enepaiuu ot 29 mas 2015 roma Ne 996-p;

CanuTapHsie npaBuiia CaunlluH 2.4.3648-20 "CaHuTtapHo-
AMUACMHUOJIOTHUECKHE TpeOOBaHUS K OpraHM3aIsiM BOCIUTAHUS U
0o0yd4eHus1, OTIbIXa U O3JOPOBJICHUS JETEH U MOJIOJEKU", YTBEPKICHHBIMU
MOCTaHOBJICHWEM [JITaBHOTO TOCYJapCTBEHHOIO CAHUTapHOrO  Bpaua
Poccuiickoii ®enepanun ot 28 ceHTsi0ps 2020 roga Ne 28;

Canutapusie npaBuna u HopMbl CaunlluH 1.2.3685-21"T'urnennyeckue
HOpPMATHBBI W TpeOoBaHMs K oOecrmeueHnuto Oe30MacHOCTH U (WIIn)
0e3BpeHOCTH ISl YeioBeKa (hakTOpPOB Cpelbl 0OMTaHUs", YTBEP KICHHbBIE
MOCTAHOBJICHHEM [ J1aBHOrO TOCYJIapCTBEHHOTO CAHUTApHOIO  Bpaya
Poccuiickoit @enepanuu ot 28 stuBaps 2021 roga Ne 2;

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

Pa6oueit nporpammel Bociutanus 'AOY CO «JIuuei-untepHar 64»;
denepanbHbli  MepeyeHb AJIEKTPOHHBIX O00pa30BaTEIbHBIX PECYpPCOB,
JONYIIEHHBIX K  HUCIOJB30BAaHUIO MPU  peaIu3alud  HUMEIOIIUX
roCyJapCTBEHHYIO aKKpEIUTALMI0 00pa30BaTEIbHBIX IPOrPAMM HAYAIILHOTO
oOmero, OCHOBHOTO  00miero, cpemHero  oOmero  oOpa3oBaHUA,
yTBEPKI€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 O0mas xapakrTepucTuka y4eOHOro npeamera «Pusuka. Yriay0aeHHbIN
YPOBEHb»

®dusuka Kak Hayka O HauOosee OOIIMX 3aKOHAX TNPHUPOABI, BBICTyNas B
KayecTBE y4eOHOTO MpeAMeTa B IIKOJIE, BHOCUT CYLIECTBEHHbIN BKJaJ B CUCTEMY
3HaHUM 00 okpyxaromem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPa3y IO
JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHWM, HW3YYaeMBbIX XHMHEH, OHOJIOTHEH,
busndeckoir reorpadueir u actpoHommei. lcmonp3oBaHWE W aKTUBHOE
npUMeHeHrne (U3NYECKUX 3HAHUM Ompeneiusio xapakTep U OypHOE pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHH B c(hepe SHEPTeTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIyYeHHUs] HOBBIX MATE€pUajoB C 3a/laHHbIMU CBoWcTBamu. M3ydenue ¢uszuku
BHOCUT OCHOBHOW BKJIaJ B ()OPMHPOBAHUE €CTECTBEHHO-HAYYHOU KapTHHBI MHPA
oOyuarorerocs, B GOpMHUPOBAHUE YMEHUW MPUMEHSITh HAYYHBIN METO] TIO3HAHUS
IPU BBIMOJHEHUU UMHU YUYE€OHBIX UCCIIEAOBAHUIA.

B ocHOBY kypca ¢pu3MKu Ha YpOBHE CpeIHEro 00IIero o0pa3oBaHusl MOJO0KEH
PAI UIeH, KOTOPBIE MOKHO PACCMATPUBATh KaK IMPUHIIUIIBI €70 TOCTPOCHHUS.

Hoea uyenocmnocmu. B COOTBETCTBHUM C HEM KypC SBIIETCS JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3eioB (U3MKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (QU3MKH
o0benuHEH BOKpPYr (GU3WUECKHMX Teopuil. Bemymmm B Kypce SBISETCS
dbopMupoBaHUE MPEJACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUU, BEIIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanuzanus NPEANoJIaracT HCIOJIb30BaHUE
I'YMAaHUTAPHOTO TMOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKIMH, HPAaBCTBEHHBIMU
Y DKOJIOTUIECKUMU MTPOOTIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc ¢busuku yriry0Ji€HHOTO ypOBHS
MPEANOIAraeT 3HAKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTMYECKHUX
NMPUJIOKEHUN W3YYECHHBIX TEOPUM M 3aKOHOB. IIpm 3TOM paccMarpuBaroTCs Ha
ypOBHE OOIIMX MPEICTaBICHUA U COBPEMEHHBIE TEXHHUYECKHE YCTPONCTBa, H
TEXHOJIOTUHU.

Hoea 3konocuzayuu peanusyercs TMOCPEICTBOM BBEICHHS JIIEMEHTOB
CollepaHusl, TMOCBSIIEHHBIX SKOJOTMYECKUM IMpoljieMaM COBPEMEHHOCTH,



KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 0O0CYXKIeHUs
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 CAMOCTOSITEIbHOTO SKCIIEPHUMEHTA KaK
MOCTOSIHHO JIeHicTBYytomero ¢akropa ydeOHOro mporecca. s yriyOnéHHOTO
YPOBHS — 3TO CHCTEMa CaMOCTOSTEIBHOIO YYEHHYECKOTO 3KCIEPUMEHTa,
BKJIIOYAIOMIETO ()POHTAJIBHBIE YYEHUYECKHUE OMBITHl IPU H3YYECHHH HOBOTO
Matepuaia, 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 KiIaccoB. BTopoii cocob — 310 uHTerpamnus padot
NpaKTUKyMa B CHUCTeMY Ja0OpaTOPHBIX pabOT, KOTOpble MPOBOISTCS B IPOLECCEe
u3yueHus pasznena (temsl). Ilpu sTom mox paGoTramMu NpakTHKyMa MOHHUMAETCS
CaMOCTOSITEJIbHOE ~ UCCIIEIOBAaHHE, KOTOPO€ TMPOBOJUTCS MO PYKOBOJACTBY
CBEPHYTOr0, 00001IEHHOTO BHIa O€3 MOLIAroBOM HHCTPYKIIHH.

B nporpamme 1o (¢u3MKe cuUCTEMa YYEHHYECKOTO HSKCIEpUMEHTa,
1a00paTOpHBIX pabOT M MPaKTHUKyMa IpeJCTaBieHa €AWHBIM IMepeuyHeM. Brioop
TEMAaTUKH IS STUX BUJOB YYEHHYECKHUX MPAKTUUYECKUX PabOT OCYIIECTBIISETCS
y4acTHUKaMU 00pa30BaTeIbHOTO MpOIecca UCXOAS U3 OCOOCHHOCTEH MOypPOYHOTrO
IUTAHUPOBAHMUST M OCHamleHusi kabunera ¢usuku. [Ipum sToM oOecneunBaercs
OBJIQJICHUE OOYYarOIIMMUCS YMEHHSIMH MPOBOJUTH TpPSAMbIE U KOCBEHHBIC
U3MEpPEHUs, UCCIIEOBAHUS 3aBUCHUMOCTEH (M3NYECKHX BEJIMYMH M IOCTAHOBKY
OTIBITOB 110 IPOBEPKE MPEIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHME yAETSETCS 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, TaKk U HHTErpUpys
IPUMEHEHUE 3HaHUH U3 Pa3HbIX pa3aenoB. [Jig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABIIAIOTCS 3aJlaHusi Ha OOBsSCHEHUE/NMpENCKa3aHhe NPOTEKaHus (UINUYECKUX
SBJICHUN U MPOLIECCOB B OKPY’KAIOILIEH KHU3HU, TpeOyromue BoIOOpa GU3NYECKOM
MOJIEJIN JJISl CUTYalluu PAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

N3yuenne kypca UMKy yriiyOnE€HHOTO YpOBHS MO3BOJSET pPEaIn30BaTh
3aa4 MPO(PECCUOHATBHON OPUEHTAIlMH, HAMPABICHO HA CO3JaHUE YCIOBHUM AJis
NPOSIBIICHUS] CBOMX HHTEIUICKTYyaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH KaXKIbIM
oOyyarommMmcsi, KOTOpble HEOOXOIUMBI JJisi TMPOJOJDKEHUS O0pa3oBaHHs B
opranuzanusx MnpodeccuoHaIbHOTO O00pa3oBaHUS 10 PA3IUYHBIM  (UUKO-
TEXHUYECKUM U MHKCHEPHBIM CIIEUATBHOCTSIM.



1.2 Iesn yyeOHoOro npeamera «®u3uka. Yriay0JeHHbI YPOBEHb»
OCHOBHBIMU 1IETISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:
dopMupoBaHHEe UHTEpeca M CTPEMJICHHS OO0y4alouMxcsi K HaydYHOMY

U3Y4YEHHUIO TPUPOJBI, pA3BUTHE MX HUHTEIUIEKTyaJbHbIX M  TBOPYECKHUX
CIOCOOHOCTEM;

pa3BUTHE MPEACTABICHUI O HAyYHOM METOJe MO3HaHUs U (popMHpOBaHHE
UCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPY>KAIOLIUM SIBJICHUSIM;

(opMHpPOBaHNE HAYYHOI'O MHPOBO33PEHUS KAK PE3ysIbTaTa U3Y4YEHHs] OCHOB
CTpOEHMS MaTepuu U (PyHAaMEHTAJIbHBIX 3aKOHOB (DU3UKU;

(opMupoBaHHE YMEHUIN OOBSACHATH SIBJICHUS C UCIIOJIB30BAHUEM (PU3UUECKUX
3HAaHUU U HAYYHBIX IOKA3aTEJIbCTB;

dbopMupOBaHHE NPEACTABICHUA O POJIM (PU3UKK A1 Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTaBICHUM O BO3MOXHBIX  cepax  Oynymen
npo(hecCHOHANBHON JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOW, TOArOTOBKA K
nanbHeneMy o0y4eHHIO B 3TOM HaIlpaBJICHUU.

JlocTmxeHne 3TUX Lenel 00ecreynBaeTCsl peluieHHeM CIeAYIOUINX 3a1ad B
IpoLECcCce U3yUeHUs Kypca (U3UKHN Ha YPOBHE CPEIHETO 0011Iero 00pa3oBaHus:

MPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIIMX (HPU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKIIOYas  MEXaHUKy,  MOJEKYJIApHYI0  (U3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPHU3UKH;

(opMUpOBaHNE YMEHUHN NPUMEHATh TEOPETUUECKUE 3HAHUSA JIs1 OOBSICHEHUS
(u3nYeCKUX SIBICHUNA B MPUPOAEC M JUISl NPUHATUS NPAKTUUYECKUX DPEIIECHUN B
IIOBCEIHEBHOM JKU3HH;

OCBOEHHE CITIOCOOOB PELICHHS PA3IMYHBIX 33124 C SIBHO 33JIaHHON (PU3NYECKOM
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3JaHue (PU3n4ecKon
MOJIEJM, aJeKBATHOM YCIOBMSM 33Jaud, B TOM 4YHUCIE 3aJady WHXXEHEPHOTO
XapakTepa;

NOHMMaHHWE (U3NYECKUX OCHOB U NPUHLHUIIOB JEHUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB, MX BIUSHUS Ha OKPY>KAIOIIYIO CPEY;

OBJIaJICHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS M TMPOBEACHUS
(u3nYEeCKUX OKCIEPUMEHTOB, aHajau3a M MHTEepIpeTrauud uHGpoOpMaluu,
OIpe/IeNICHUs JOCTOBEPHOCTH MIOJIyUEHHOTO PE3yibTaTa;

CO3JJaHHWE YCIOBHUM Uil PA3BUTHS YMEHUU IPOEKTHO-HCCIIEIOBATEIBCKOMH,
TBOPUYECKOU JIESITEIbHOCTH;

pa3BuUTHE HUHTEpeca K cepaM MpoPecCHOHANBHON NEATEIbHOCTH, CBSI3aHHOM
¢ (hU3UKOM.



1.3 Mecro yueOHOro npeamera «®@usuka. YriayoJeHHbI YPOBEHb» B Y4eOHOM
IJIaHe
Ha u3yuenue pusuku (yriyOnéHHBIH YpOBEHb) Ha YPOBHE CPEAHETO OOLIETO
obpazoBanus otBoauTcs 340 yacoB: B 10 kiacce — 170 yacoB (5 yacoB B HENIEIIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIIO).



2. Coaep:xxanue yyeOHoro mpeamera «@usmka. Yriay0JieHHbI YPOBeHb» B
y4eOHOM IJIaHe

10 kaacce

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHas Hayka o npupojae. HayuHslil MeTo/1 mo3HaHus U
METO/Ibl UCCIIEI0BAHUS (PUBNUYECKUX SIBJICHUM.

OKCIIEpUMEHT U TEOpHsl B Ipolecce Mo3HaHus mpupoasl. Habmonenuwe u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3mepeHuss (GU3MYECKUX BEIUYUH (QHAJIOTOBBIE U LHUQPOBBIC
U3MEpUTEINbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[MorpemnocT  u3MepeHuit  (GU3MYECKUX  BEIUYMH  (aOCONIOTHAs W
OTHOCHUTEJIbHAS).

MonenupoBanue (HU3MUECKUX SBICHUN M MPOLECCOB (MaTepHalibHas TOYKa,
abCOJIIOTHO TBEPIOE TEJI0, UcaNbHAS KUAKOCTh, UACAIbHBIN a3, TOUCUHBIN 3apsij).
['unore3a. ®u3nUecKkuil 3aKOH, TPAHUIIBI €r0 MpUMeHUMOCTH. Dusndeckas Teopus.

Ponbp u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHON HAYYHOW KapTUHBI
MUPA, B TPAKTUUECKOHN JEATEIbHOCTH JIIO/ICH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKyM.

W3mepenue cuiibl TOKAa M HANPSHKEHUS B IIEMH MOCTOSIHHOTO TOKA MpU TOMOIIU
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HakoMcTBO ¢ nudpoBoii Jaboparopueit o dusuke. [Ipumeps n3MepeHus
(bU3UYECKUX BEIIMYUH TIPY MIOMOIIM KOMIIBIOTEPHBIX JATYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe napmwkeHue. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKCHHUS.
Cucrema otcuéra.

[Tpsimast u oOpaTHast 3a1a4U MEXaHUKHU.

Panuyc-BekTop MaTepHallbHOM TOYKH, €ro MPOEKIMM Ha OCH CHCTEMbI
KoopauHat. TpaekTopus.

[lepemerienne, CKOpPOCTh (CpeoHSAS] CKOPOCTb, MITHOBEHHAasi CKOPOCTH) M
YCKOpEHUE MaTepUaJbHOM TOYKH, UX MPOEKIUU HA OCH CHUCTEMbI KOOpPIUHAT.
Clio)keHue NnepeMenIeHUi U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJIMHENHOE JIBHKEHHE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTepUabHON TOYKU OT BPEMEHU U HX
rpaduku.

CBoOomHOe maneHue. YCKopeHue cBOOOAHOTO majeHus. J[BmkeHue Tena,
OpOIIEHHOr0 TMOJ YrjoM K TOpPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHSI MaTEpUAIbHON TOUYKH OT BPEMEHU U UX IPAPUKH.



KpuBosmHenHoe  nBukeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTH. YTJOBas W JIMHEWHas CKOpocTh. [lepuon m yacTtoTa 0oOpaiieHus.
[lenTpocTpeMuUTebHOE (HOPMAJIBHOE), KAacaTeJIbHOE (TaHT€HIMAILHOE) U TOJIHOE
YCKOpPEHHE MaTEPUAIbHON TOUKH.

TexHuyeckue yCTpONCTBA U TEXHOJOTMYECKHE MPOLECCHI: CIUIOMETP,
JBUYKEHUE CHAPSI0B, LIEMHBIE, IECTEPEHYATBIE U PEMEHHBIE ITEpEAaun, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauyuu.

Mopenp cuctemsbl OTCYETA, WUIFOCTpALUsd KUHEMATHYECKUX XapaKTEPUCTHUK
JBH>KCHUS.

Crioco0blI uccie0BaHusl IBUKEHUIA.

NnrocTpanus npeaenbHoro nepexoia i \3BMEpEHHE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue IBUKEHUMN C UCIIOJIB30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyXE U B pa3pEKEHHOM IIPOCTPAHCTBE.

HabGmionenne aBmkeHus Tteia, OPOLIEHHOTO MOJA YIJIOM K TOPHU3OHTY H
TOPU30HTAJIBHO.

HamnpagneHnue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

[IpeoOpa3zoBaHue yIriI0OBO CKOPOCTH B PEIYKTOPE.

CpaBHeHUE IyTEN, TPAEKTOPUIM, CKOPOCTEMN IBUKEHHUS OJHOTO U TOTO XKE TeNa
B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3ydeHre HEpaBHOMEPHOTO ABMIKECHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

N3mepeHne yCcKOpeHUs MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JBUKEHHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JBU>)KCHUU.

WU3mepenne  ycKOpeHUss ~ CBOOOJHOTO  TaACHUS (PEKOMEHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI TaboOpaTopun).

N3ydenue nBu>xeHus Teia, OpoieHHOro ropu3oHTaibHo. [IpoBepka runotes3sl
0 TpSMOM MNPONOPLUHUOHATBHOM 3aBHCHMOCTH MEXJy JAJIbHOCTBIO TOJETA U
Ha4yaJbHOM CKOPOCTHIO TEJIA.

N3ydeHne IBHXKEHHUS Tella MO OKPYKHOCTHM C IIOCTOSSHHOM IO MOJYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Meproia oOpalieHus KOHMYeCKOro MasiTHUKA OT
€ro MapaMeTpOB.

Tema 2. /lunamuxa.



[lepBbiii 3akoH Hprorona. MuHepumaneHble cuctemsl orcuéra. IlpmHmmn
oTHocuTenpHOCTH ['anunes. HenmHepuuanpHble cUCTEMBbI OTCUETA (OINpEAEIICHUE,
IPUMEDBI).

Macca tena. Cuna. [IpuHIuUI Cyneprno3uiuuy CHil.

Bropoi 3akoH HeroTOHA 1711 MaTepuaabHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TSITOTEHUS. OKBHBAJIEHTHOCTh TI'PABUTALIMOHHON U
MHEPTHOU MACCHI.

Cuna TsxecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTIO MTaJIEHUS OT BBICOTHI HaJl
HOBEPXHOCTHIO IIJIAHETHI U OT reorpaduieckoi MHUpOThl. J{BUKeHUE HEOECHBIX Tell
U uX ciyTHUKOB. 3akoHbl Kemuepa. IlepBas kocMuyeckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBmxymierocst c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUs CKOJIBKEHUS U CUla TPEHMSI ITOKOSI.
Koadpdunuent tpenns. Cuna CONpOTUBIICHUS NPHU IBUKEHUH TEJa B KUIKOCTH WIN
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKEHHS.

Jasnenue. 'mapocratnueckoe aasienue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLECCHI: IMOAIIAITHUKH,
JBHYKEHUE UCKYCCTBEHHBIX CIIyTHHKOB.

Jlemoncmpayuu.

Habmronenne nBUXEHHS TEJ B MHEPLMATBHBIX U HEMHEPIHAIBHBIX CHUCTEMaX
OTCYETA.

[IpyHIMII OTHOCUTENBHOCTH.

Kauenne nByX LWJIMHIAPOB WM WIApOB Pa3HOM MAacChl C OJUMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUAIbHON CUCTEMBI OTCYETA.

CpaBHEHHE PaBHOACHCTBYIOUIEH MPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM
MAaccChl T€JIa Ha €r0 YCKOPEHHUE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO CWJI, BOBHUKAIOIIMX B PE3YyJIbTATE B3aUMOJECUCTBUS TEIL.

N3mepenune macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu ycKkOpeHHOM NOABEME U NAJCHUU.

IleHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUSI IOKOSI, KAYEHHSI U CKOJIBYKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxmuKym.

N3mepenne paBHOACHCTBYIOLIEH CHII NP JBHKEHUU OpycKa MO HAKIOHHOM
IJIOCKOCTH.

ITpoBepka TUIIOTE3Bl O HE3aBHUCHUMOCTH BpPEMEHHU JIBHXKEHHMS Opycka IO
HAKJIOHHOM INTIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIMX B IPYXUHE U
pe3nHOBOM 00pasiie, OT ux JAehOpMaIIHH.

N3ydeHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON uepes
JErKui OJIOK.

N3mepenue koddduiiieHTa TpeHus Mo BEJIMYMHE YTJI0BOTO Kod(duireHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue IBHKEHUS Opycka MO HAKJIOHHOM IIOCKOCTU € MEPEMEHHBIM
K03 ULIMEHTOM TpEHHUSI.

N3ydenne NBUKEHUS IPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

Ab6comotHo TBEpmoe Teno. IloctynatenbHoe W BpaliaTteabHOE JBUKEHHUE
TBEpAOro Tejaa. MOMEHT CHJIbI OTHOCUTENBHO OCH BpalleHus. Ilnedo cuisl.
CnoxeHune CUil, TPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsxecTu Tena.

YcnoBust paBHOBECHS TBEPIOIO TEA.

YcroitunBoe, HEyCTOMYNBOE, OE3pa3TUIHOE PABHOBECHE.

TexHuyeckue yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: KPOHIUTEMH,
CTPOUTENBHBIN KpaH, pelIETYAThie KOHCTPYKIIUU.

Hemoncmpauyuu.

VYcnoBust paBHOBECHS.

Bune! paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxmuKym.

HccnenoBanre yCIOBHI pPaBHOBECHS TBEPIAOIO TeEJA, HMEIOLIErO0 OCh
BpAILCHUS.

KoHcTpynpoBaHne KpOHIITENHOB U PACUET CUIT YIIPYTOCTH.

N3ydenne ycTOMUNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIMAb ONOPBI.

Tema 4. 3axonwl coxpanenus 6 mexanuke.

Nmmysibc MmaTepuanbHON TOUYKH, CHCTEMBI MaTEpUAIbHBIX TOUeK. LleHTp Macc
CHUCTEMBI MAaTEPUAIBHBIX TOYEK. TeopeMa 0 IBUKEHNUHU LIEHTPA Macc.

NMmyJibec CUITBI 1 UBMEHEHHUE UMITYJIbCA Tea.

3aKOH COXPAaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT uMIlyabca MarepuanbHOM Touku. [lpencraBieHne o COXpaHEHUU
MOMEHTA UMITYJIbCa B HEHTPAJIbHBIX MOJIAX.

PaGota cumel Ha MajioM W Ha KOHEYHOM TiepemernieHuu. [ paduueckoe
npecTaBiIeHue paboThl CHIIBI.

MoniHoCTh CHUJIBL.

Kunernueckass 3Heprusi MarepuaibHOW TOYKW. TeopemMa 00 H3MEHEHUU
KUHETUYECKOW SHEPTUU MATEPUAIBHON TOUYKH.



[loreHuuanbHplE WM HENOTCHIMAJIbHbIE CUIbl. llOTeHIManpHas >HEprus.
[ToreHuuanbHas sHEprust ynpyro aeQopMupoBaHHONU NpyxuHBL. [loTeHIManbHas
SHEprus Tejla B OJHOPOJIHOM IPaBUTAIMOHHOM I0JI€. [ [oTeHIManpHas 3Heprus Tena
B TPABUTAILMOHHOM TII0JI€ OJHOPOAHOrO Iapa (BHyTpHM MU BHe Iuapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAsA CKOPOCTb.

CBs13b pabOTHI HEIOTEHIIUABLHBIX CHJI C U3MEHEHUEM MEXaHUYECKOM SHEPTUN
CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUECKOI IHEPTUH.

VYpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHyuM s MACaIbHOM KUAKOCTU KAaK CIEICTBUE 3aKOHA
COXpPAaHEHUSI MEXaHUUECKON IHEPTUH.

TexHn4eckre yCTpOMCTBA U TEXHOJOTMUYECKHE MPOLECCHI: JBUKEHUE PAKET,
BOJOMET, KOTIED, MPY>KUHHBIA TUCTOJIET, TUPOCKOII, PUTYPHOE KaTaHHWE Ha KOHbKAX.

Jemoncmpauyuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

V3MeHeHune 2HepTuu Tea MPu COBEPIICHUN PabOTHI.

B3anmHble npeBpalieHUss KUHETHUYECKOM M IMOTEHUMAJIbHOM JYHEPTrUMl IIpHU
JEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHIIBI yIIPYTOCTH.

CoxpaHeHHEe SHEPTHH MPU CBOOOTHOM TaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3mepeHne nMmimyJibca Tela o TOpMO3HOMY Iy TH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJIENH SJIEKTPOMOOUIIS X MOIIIHOCTH CHJIbL
TATH.

CpaBHEeHHE U3MEHEHUS UMITYJIbCA TeJla C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEHHs] UMITYJIbCA ITPU YIIPYTOM B3aWMOICUCTBUMU.

M3mMepeHrne KHHETUYECKON SHEPTUHU TEJIa [0 TOPMO3HOMY IYTH.

CpaBHeHHE W3MEHEHUS! TOTCHIIMAIbHON YHEPTUU MPYKUHBI ¢ PabOTOM CHUJIBI
TPEHMUSL.

Omnpenenenne pabOTHI CHJIBI TPEHHUS TPH JABMKCHUHM Tejla MO HAKIOHHOMN
IIJIOCKOCTH.

Paznen 3. MoJgekyasipaasi Gu3nKa 1 TEPMOJAMHAMUKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYECKOU MeopUl.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJIApHO-KuHeTnyeckod Tteopun (MKT), wmx
onbITHOE 00ocHOBaHMeE. [(nddy3us. bpoyHoBckoe aBmxeHue. XapakTep IBUKCHUS
Y B3aWMOJICHCTBUS YacCTHIl BeHIeCTBA. MoJenu CTpOEHUs Tra3oB, XUAKOCTEU U
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekya (atoMoB). KonnuectBo Bemecta. [loctosnnas ABorapo.



TennoBoe paBHOBecue. Temmeparypa u crocoObl e€ u3mepenus. lllkama
temneparyp Llenbcust.

Mogenb naeanbHOro ra3a B MOJICKYJISIPHO-KMHETUYECKOW TEOPUH: YACTHULIBI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

['azoBble 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOGcomoTHAs
Temneparypa (mkana temnepatyp KenbBuna). 3akon [ansToHa. M30mpoiiecch B
UJCATPHOM Ta3e C IIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ paduueckoe
IPE/ICTaBICHUE U30MPOIECCOB: U30TEPMA, U30X0pa, U300apa.

CBsA3p  MEXIy [JIaBJIE€HHUEM H  CPEIHEM  KUHETHUYECKOM  HHeprueu
MOCTYIATEIbHOTO TEIJIOBOTO JIBMXKEHUSI MOJIEKYJl HJIE€AIbHOrO ra3a (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUYECKON TEOPUH UJICATBHOTO T'a3a).

CBs13b a0COIFOTHOM TeMIIepaTypbl TEPMOJIMHAMUYECKONU CUCTEMBI CO CpeHE
KMHETUYECKOW dHEPTUEl MOCTYNATEIbHOrO TEIIOBOTO IBUKEHHUS €€ YaCTULL.

TexHuyeckue YCTpOMCTBA U TEXHOJIOTMYECKHE MPOLECCHL: TEPMOMETP,
OapomeTp, MoTyYeHne HaHOMATEPHUAJIOB.

Jemoncmpayuu.

Mopenu 1BUKEHUS YaCTUL BEIIECTBA.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Buneoposuk ¢ 3anuchio peanbHOro OPOyHOBCKOTO JIBUIKEHHUS.

Huddy3ust KUIKOCTEH.

Mogens onsita IllTepHa.

[IpuTsyKeHNE MOJIEKY L.

Mopeny KpucTauInuyeCKuX pelETOK.

HabGmronenue u rcciieqoBaHuE U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxmuKym.

HNccnepoBanne mpolecca YCTaHOBJIEHUS TEIUIOBOTO PABHOBECHS MPU
TEII000MEHE MEXKTy TOpsiuei U XOJIOAHOM BOJOM.

N3yuenune H30TEpMUUYECKOro Tpolecca (PEKOMEHO0BAHO HCIOJIb30BAHUE
1 poBoit TabopaTropun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenne nzobapHoOro mnpoiecca.

[IpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUM IS
TEPMOJAMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHHE napaMeTpshl. [lapamerpsl
TEPMOJMHAMHUYECKON CUCTEMBI KaK CPEAHUE 3HAUECHUS BEJINYMH, ONTUCHIBAIOIIUX €€
COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.

Hyneoe Hauanmo TtepmoauHaMuku. (CamMoOnpoM3BOJIbHAS — peJlaKCalus
TEPMOJIMHAMUYECKON CUCTEMBI K TEIJIIOBOMY PAaBHOBECHIO.



Mopenp wuaeasbHOrO ra3a B TEPMOJWHAMUKE — CHCTEMa YpPaBHEHMM:
ypaBHeHue MenpaeneeBa—KianepoHa U BbIpaXXEHHUE Il BHYTPEHHEH DHEPIUM.
VYcnoBrsi IPUMEHUMOCTH 3TOW MOJENH: HU3Kas KOHLEHTPALMs YaCTHIL, BBICOKHE
TeMInepaTypbl. BeipaxkeHue 11l BHYTPEHHEW SHEPTrUd OJHOATOMHOTO WJIEAIbHOTO
rasa.

KBa3ucratnueckue u HeCTaTHYECKUE MTPOLIECCHI.

OnemenrtapHas paboTta B TepMOAUHAMUKe. Brruncienue paboTel 1o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kak  crnoco0  M3MEHEHUS  BHYTPEHHEW  DHEpruu
TEPMOJIMHAMUYECKOM  cucTeMbl 0e3  coBepiieHus paborel.  KonBekuus,
TEILIONIPOBOAHOCTD, U3Ty4YECHHUE.

KomnuectBo Ttemnorel. Temno€éMKoOCTh Tenma. YaenbHas W MOJIIPHAS
TEIJIOEMKOCTH BEILIECTBA. YpaBHeHUE Maiiepa. YaenpHas TEIJIOTa CrOpaHUs
toruBa. Pacu€r kommuecTtBa TEmIOTHI Mpu Temonepenaye. Illonsarue 00
aanabaTHOM TIporiecce.

[lepBbIi 3aKOH TEPMOAVMHAMUKHU. BHYTpeHHsAs1 3Heprusa. KoinuecTBo TeroTsl
U paboTa Kak Mepbl HM3MEHEHHMsS BHYTPEHHEHW HHEPruM TEPMOJUHAMUYECKON
CHUCTEMBI.

BTopoii 3aKk0H TEpMOIMHAMUKH JJ1s1 PABHOBECHBIX IPOLIECCOB: YEPE3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKONM CHUCTEMBI IPOXOAUT €AUHCTBEHHAS
annabara. AOCOIIOTHAS TEMIIEpaTypa.

BTopoii 3aKk0H TepMOAMHAMUKY J1JI1 HEPABHOBECHBIX MPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIIoTy OT 0oJiee XOJ0AHOrO Tena K 0ojiee HarpeToMy 6e3 KOMITEHCaluu
(Knay3uyc). Heo6paTuMOCTh IPUPOIHBIX MTPOIIECCOB.

[Tpunnumne nevictrs TerioBbix MamuH. KII/I.

Maxkcumanbnoe 3nauenue KIIJI. Hukin Kapho.

DKOJIOTUYECKUE ACIEKThI MCIIOIb30BaHUs TEIJIOBBIX ABUraresiei. TemmoBoe
3arpsi3HEHHUE OKPYKAIOIIEN CPEMBI.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHME ITPOLECCHI: XOJIOAUIIBHUK,
KOHJMIIMOHED, IW3ENbHBIM U KapOIOpaTOpHBINM JBUTaTeNd, MapoBas TypOHHA,
NOJIyYEHUE CBEPXHU3KUX TEMIEPATYp, YTWIH3ALUUS «TEIUIOBBIX» OTXOJIOB C
UCITI0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTUIM3alUs OMOOPTaHUYECKOTO TOTUIMBA AJIs
BBIPAOOTKU «TEIIOBOM» U 3JIEKTPOIHEPTUH.

Jemoncmpayuu.

W3MmeHeHune TemnepaTypsl IpH a1uadaTHYeCKOM PaCIIMPEHUH.

Bo3nymHoe orauso.

CpaBHEHUE YAEIBHBIX TEINIOEMKOCTEN BEILIECTB.

CriocoObl U3BMEHEHMS] BHYTPEHHEW SHEPTHUH.

HccnenoBanue aguabaTHOro mpoiiecca.



KommbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomeul, npaKmMuKym.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue mpoiecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue aaunadbaTHOTO Mpoiiecca.

N3ydyeHne B3aMMOCBSI3M DHEPTUHU MEXKMOJIEKYJSIPHOTO B3aUMOIEHUCTBUS U
TEMIIEPATyPbl KUTICHUS KUJIKOCTEN.

Tema 3. Acpecammnvie cocmoanusn eeuwgecmea. Pazosvie nepexoowl.

[TapooOpa3zoBanue u KoHieHcalus. Micnapenue v kurnenue. Y iejibHas TerioTa
napooOpa3oBaHus.

HacpimieHnsle u  HeHachllleHHbIE napel. KadecTBEHHass 3aBHCUMOCTh
IJIOTHOCTH Y IABJICHHS HACBIIEHHOIO Mapa OT TEMIIEPATYPbI, UX HE3aBUCUMOCTb OT
00bEMa HACBIIIICHHOTO Tapa. 3aBUCHMOCTh TeMIIEpaTyphl KUIICHUSI OT JIaBJICHUS B
JKUJIKOCTH.

BraxxaocTth Bo3myxa. AGCOMIOTHASI 1 OTHOCUTENIbHAS BIAKHOCTb.

Teépnoe teno. Kpucramiueckue u amopHbie Tena. AHU30TPOIUS CBOMCTB
kpuctauioB. [lmaBneHne w Kpucraumsanus. Y elbHas TEIUIOTA IUIABJICHHUS.
CyOaumariusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxarue. Caur. Moayns FOHra.
[Ipenen ynpyrux aegopmariuii.

TennoBoe paciupeHre KUIKOCTeH U TBEPABIX Tell, 00bEMHOE U JIMHEHHOE
paciiipeHue. AHTApMOHHM3M TEIUIOBBIX KOJIeOaHWM YacTUIl BEIIECTBA KaK MIPUYMHA
TEIJIOBOTO pacIIUpeHust TeJ (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue 3Heprun B a30BBIX MEpexoaax.

YpaBHeHue TerioBoro OanaHca.

[ToBepxnocTHOE HaTshKeHHE. KO3 (GUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanunnsapusie sBnenus. J[aBneHne noa UCKPUBIEHHONW MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaruiaca.

TexHn4yeckrue yCTpOWCTBA UM TEXHOJIOTHUYECKHE MPOLECCHL:  KUIKHE
KPHUCTaJUJIbl, COBPEMEHHBIE MATEPUAJIBI.

Jemoncmpayuu.

TermioBoe paciimpeHue.

CBoJCTBa HACBIIIEHHBIX APOB.

Kunienune. Kunenue npu noHM>XKEHHOM JTABJICHHM.

N3Mepenune Criibl MOBEPXHOCTHOTO HATSKEHUS.

OMBITE ¢ MBUIBHBIMU IIJIEHKAMH.

CmaumnBaHue.

KanunnsapHsie siBICHUS.

Moaenu HEeHbIOTOHOBCKOM JKHUIKOCTH.



CriocoObI M3MepeHUs BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIECTBA.

Buner nedopmanuii.

HabGmronenne manbix aedopMariuii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepenne yaenbHON TENIOTHI IIJIABJICHHUS JIbJA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OILIEHKAa Macchl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duiimeHTa moBEPXHOCTHOTO HATSHKCHUS.

N3mepenne moayia FOnra.

HccnenoBanue 3aBUCMMOCTH  Jepopmanuu  pe3sMHOBOro obOpasima oT
MIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JnekTpoanHamMuka.

Tema 1. Inexkmpuueckoe noJe.

OnexTpuzauus Tel U €€ MpOsIBICHUS. OJEKTpuYeckui 3apsa. /IBa Buaa
AIEKTPUYECKUX 3apsAdoB. [IpOBOOHWKHM, NMAJIEKTPUKH U MHOJIYIIPOBOIAHUKH.
DJIeMEHTAPHBIN ANEKTPUUECKUI 3apsil. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsa.

B3anmopeiictBue 3apsaaoB. Toueunsie 3apsasl. 3akoH KyoHa.

Onextpuyeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

HanpsokéaHocTh  anekTpudeckoro  mosst.  [IpoOuwiit  3apsa. Jluauwm
HaIpsHKEHHOCTH DJIEKTPUUECKOTO 1MoJs. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[ToTeHIHAIBHOCTh 3JIEKTPOCTATHYECKOTO IMOJds. Pa3HOCTH MOTEHIMATIOB U
HanpspkeHue. [loteHnumanbHass 3HeEprus 3apsaa B AJIEKTPOCTATHYECKOM IIOJIE.
[ToTeHman snexTpocrarnyeckoro mosist. CsA3b HANPSYKEHHOCTH MOJS U PA3HOCTU
NOTEHIIMANIOB ISl  AJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOTO, TaKk u
HEOTHOPOJTHOTO).

[IpyHIMT CynepnO3uLUN dJIEKTPUIECKUX TTOJIEH.

[Tone toueunoro 3apsima. [lome paBHOMEpHO 3apspkeHHON cdeprl. [lome
pPaBHOMEPHO 3apsKEHHOTO MO 00BbEMy 1miapa. [losie paBHOMEPHO 3apsKEHHOM
OeckoHEeUHOM TIIOCKOCTU. KapTwHbl JUHUM HaAOpsHKEHHOCTH ATUX TOJIEH U
HKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM IOJIE. Y CJIOBHE PABHOBECHS 3aPI0B.

JIvdnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jwdnexrpruueckas
MIPOHUIIAEMOCTh BEUIECTBA.

KonzencaTop. DJIEeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTD ILIOCKOTO
KOH/JIEHCaTOpa.



[TapaiutennbHOE cCoeqMHEHNE KOHAEHCATOPOB. [locnenoBarenbHoe coefMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

JIBr>keHUE 3apsyKEHHOM YaCTUIBI B OJTHOPOJHOM JJIEKTPUYECKOM IOJIE.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: SJIEKTPOCKOII,
JIEKTPOMETpP, DJIEKTPOCTATHUECKAasi 3alllUTa, 3a3eMJICHHE JJICKTPOTPHUOOPOB,
KOHJIEHCATOpHkI, renepaTop Ban ne ['paada.

Hemoncmpauyuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE T0JIE€ 3aPSIKEHHBIX IAPUKOB.

DIEKTPUUECKOE T0JIE JIBYX 3apsKEHHBIX IJIACTHH.

Mopguenb snekTpoctatuueckoro reneparopa (Baun ae I'paada).

[IpOBOAHUKH B DIEKTPUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA IMOCTOSIHHON U IEPEMEHHOM EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIONaaun
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJIEKTPUUECKON TPOHULIAEMOCTH.

DHEPrust JIEKTPUUECKOTO MOJIS 3apsIKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa YEPE3 PEUCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

OrneHka cujl B3auMOJEHCTBUS 3apSKEHHBIX TEI.

HabGnronenue npeBpailieHus SHEPTUH 3apsKEHHOTO KOHAEHCAaTOpa B SHEPTHIO
W3JIyYEHUs CBETOANO/IA.

N3ydeHnne npoTekaHus TOKa B LENH, COAEPKAIIE KOHAEHCATOP.

Pacnipenenenue pa3HOCTH MTOTEHIINAJIOB (HampsiKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannuwtil 31eKmMpuyecKuili mox.

Cuiia toka. [TocTosiHHBIN TOK.

VYcCiloBus CylmeCTBOBAHUS IMMOCTOSHHOTO 3JEKTPUYECKOTO TOKa. MCTOYHMKM
toka. Hanmpsoxenue U u O/1C &.

3akoH OMa U1l y4acTKa LEMu.

DIIEKTPUYECKOE CONPOTUBJIEHUE. 3ABUCUMOCTb CONPOTUBIICHHS OJTHOPOJIHOTO
MMPOBOJIHMKA OT €ro JJMHBl W IUIOIIAJAM MONEPEYHOIO0 CEUECHUA. Y IEIBHOE
COIPOTHBJIEHNE BELIECTBA.

[TocnenoBaTenpbHOE, MapaJUIEIbHOE, CMEIIAHHOE COEIUHEHHE MPOBOJHUKOB.
Pacuét pa3BeTBin¢HHBIX dekTpuueckux 1emnei. [Ipasmna Kupxroda.

Pabora snexkrpuueckoro Toka. 3akoH J[xoyns—JIeHia.



MOMHOCTh 3JIEKTPUUYECKOro0 TOKa. TemioBas MOIIHOCTb, BbIIEIsSE€Mas Ha
pe3ucTope.

O/IC v BHyTpeHHEE CONPOTUBICHUE UCTOUYHHMKA TOKA. 3akoH OMa JIJ1s1 TOJTHOM
(3aMKHYTOM) dJeKkTpuyeckod 1enu. MomHocTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKAHUE.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTMYECKHE TMPOLECCHL: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIIEKTPUUECKON SJHEPTUU.

Jemoncmpauyuu.

M3mepeHne CUiTbl TOKA U HaIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSDKEHUS I PE3UCTOpa,
JaMIIbl HAKAJIUBAHUSA U CBETOANO/IA.

3aBUCHUMOCTb COINPOTUBIICHUS LUIMHIAPUYECKUX IPOBOJHUKOB OT JUJIMHBI,
IJIOIA/IN TIOTIEPEYHOTO CEUYCHHS U MaTepuaa.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA OT COIPOTHUBJIEHUS TPU TOCTOSIHHOM
HaIPSHKEHUH.

[Tpsimoe n3mepenne DJIC. KopoTkoe 3amMbIKaHUE ralbBaHUYECKOTO dJIEMEHTA
Y OLIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

Cnioco0Obl coeMHEHUs1 UCTOYHUKOB Toka, DJIC GaTapeil.

HccnenoBanre pa3HOCTH NOTEHIIMAIOB MEXIY MTOJIKOCAMU UCTOYHHUKA TOKA OT
CWJIBI TOKA B LIETIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKym.

HccnenoBanre CMEMAHHOTO COEIMHEHUS PEZUCTOPOB.

N3mepeHne yaenbHOro CONpOTUBIIEHUS IPOBOJHUKOB.

HccnenoBanve 3aBUCUMOCTH CHJIBI TOKA OT HAINpSDKEHUS JUISl  JIAMIIb
HaKaJIMBaHUS.

VYBenuueHue npeena u3MepeHus aMmrnepMerpa (BoJbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONTPOTUBJIEHUSI HCTOYHHUKA TOKA.

HccnenoBanue 3aBucuMoctd JJIC rajibBaHMYECKOrO 3JEMEHTa OT BPEMEHU
IIPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanre pa3HOCTH NOTEHIIMAIOB MEXIY MTOJIKOCAMU UCTOYHHUKA TOKA OT
CHUJIbI TOKA B LICTIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 paziuunsix cpeoax.

DJIEKTPUYECKAsi  MPOBOAUMMOCTDh  PAa3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
IMPOBOAUMOCTh TBEPABIX METALIOB. 3aBUCHUMOCTbH CONPOTHBIICHUS METAIIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTb.

DNeKTpUYECKUid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[TonynpOBOIHHKHY. CobctBeHHass U IIpUMECHasT  NPOBOJUMOCTD
noJynpoBoHUKOB. CBoicTBa p—n-niepexosa. [lomynpoBoHIKOBBIE TPHOOPHI.

ONEKTPUYECKUN TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTpoin3. 3akoHbl Dapanes i dIEKTpoIn3a.

OJNeKTpU4eCcKUii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. Paznuyneie TMIIBI CaMOCTOSTENBHOTO pa3psana. Monnus. [lnasma.

TexHuyeckue yCTpOWCTBA M NIPAKTHYECKOE IPUMEHEHHUE: Tra3opaspsiaHble
JaMIibl, 3JIEKTPOHHO-JTydyeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UcTOp, (HOTOANO, CBETOUO, TAIbBAaHUKA, pApUHUPOBAHUE MEIU, BbITIABKA
AIFOMHUHUS, DIIEKTPOHHAS MUKPOCKOITHS.

Jemoncmpayuu.

3aBUCUMOCTb CONPOTUBJIEHUSI METANIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB INEKTPOIUTOB.

3akoHsbl anekTponn3a Papanes.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO31yXa.

CpaBHEHHE IPOBOAUMOCTH METAJUIOB U MOJIYIIPOBOIHUKOB.

OOHOCTOPOHHSISI NPOBOAUMOCTD TNOAA.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomul, npaKMUKyM.

HabGmronenue snektponnsa.

W3mepenne 3apsiaa OTHOBAIEHTHOTO HOHA.

HccnenoBanue  3aBUCMMOCTH  COIPOTHMBJIEHHS  TEPMOPE3UCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKU JUOAA.

DU3NYEeCKUN NPAKTUKYM.

Crioco6b1 m3MepeHust PU3NIECKUX BETMYHUH C UCTIOIB30BAHUEM aHAJIOTOBBIX U
U(GPOBBIX HU3MEPUTENBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JATYHMKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BEITUYHH.
OueHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHHE KOCBEHHBIX HW3MEPEHHM, MCCICAOBAHUM  3aBUCHUMOCTEMN
¢uznyecKkux BEIMYMH, MPOBEpPKA MPEAJIOKEHHBIX THUMNOTe3 (BHIOOp U3 pador,
ONMCAaHHBIX B  TEMAaTUYECKHX  pa3eNax «YUYEHHYECKHH  3KCIIEpPUMEHT,
Ja00paToOpHbIE PAOOTHI, TPAKTUKYM).

Me:xnpeaMeTHbIE CBSA3H.

Nzyuenue kypca ¢puszuku yriyonaéHHoro ypoBHs B 10 kiacce ocymecTBisieTcs
C YYETOM COJEpKATEIbHBIX MEKIIPEIMETHBIX CBSA3EH C KypCaMHM MaTE€MaTHKH,
OHOJIOTHH, XUMHUH, TeoTrpaduu U TEXHOJIOTHUH.

Mesicnpeomemmnule nOHAMUS, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20
no3nanuA: SIBJICHUE, HAY4YHBIM (akT, rumore3a, (U3MyYecKas BEJIMYMHA, 3aKOH,



Teopusi, HAOJIOJACHHE, OHKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, HW3MEpPEHHE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTEIIbHBIE TPUOOPHI, ITUpoBas JabopaTopusi.

Mamemamuxka: peuieHue CUCTeMbl ypaBHeHMH. JluHeitHas ¢QyHKUuS,
napa6osa, runep6ona, ux rpaduku U cBoiicTBa. TpuroHomerpuyeckue QPyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BexTops! 1 uX MpOEKIMH HAa OCU KOOPJMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexannveckoe JABMKCHUE B KUBOU mipupoze, nuddys3us, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIIOBOE 3arps3HEHUE OKPYXAIoLEH Cpelibl,
yTHWiIM3anuss OHMOOPraHMYECKOro TOIUIMBA JJIi  BBIPAOOTKH  «TEIIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KalWJUISIPHbBIE SIBJICHUS B PUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAs Macca, MOJIy4YeHUE HaHOMAaTepHUasiOB, TEIIOBBIE CBOMCTBA
TBEPJBIX TEN, KUIKOCTEH U T'a30B, KUJIKHE KPUCTAIUIbI, SJEKTPUUECKHUE CBOMCTBA
METAJJIOB,  DJIEKTPOJUTHYECKAass  AMCCOLMAIlMs, TalbBaHUKA, d3JEKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghus: BnaxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHue JIBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M OJKHJIKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKUUU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMU), MCIOJb30BaHUE 3aKOHOB COXPaHEHUS
MEXAaHUKH B TEXHUKE (TUPOCKOIN, BOAOMET M APYTHUE), ABUTATEIb BHYTPEHHETO
cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAMJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYeHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaJoB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE SJEKTPONpUOOpPOB,
ra3opaspsiIHbI€ JaMIIbI, TOTYITPOBOAHUKOBBIE TPUOOPHI, FAJIbBAHUKA.

11 kaacce

Pa3znen 4. JnekTpoanHamMuka.

Tema 4. Macnummnoe no.e.

B3anmopneiicTBUE TOCTOSIHHBIX MAarHUTOB Y NPOBOJHHMKOB C  TOKOM.
MaruntHoe mnone. Bekrop MarnuTtHOM wuHAyKImMM. [IpuHmmMn cynepnosunuu
MArHUTHBIX NIOJIEN. JIMHUM MarHUTHOM MHIYKLWH.

MarnuTHO€e 1oJie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna Ammnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOAYJb. JBH>KEHHE 3apsKEHHOM YaCTULIbI
B OJIHOPOJHOM MarHuTHoM mnosie. Pabora cuibl Jlopenua.

MarnutHoe nose B BemectBe. DeppoMarHeTUKH, Mapa- U JUaMarHeTHKU.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJOTMYCCKHC IIPOLCCChI: IMPUMCHCHHUC

MTOCTOSIHHBIX MAarHuTOB, AJEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
AJIEKTPOJBUTATENH SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Jemoncmpauyuu.

KaptuHa  nuHMA  WMHAYKOMM ~ MAarHATHOTO  MOJS  TOJIOCOBOTO M
MIOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

KaptrHa nuHUN MarHuTHOW UHIYKIIUU TIOJIS JJIMHHOTO TIPSIMOTO MPOBOTHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cumel JIopeH1a Ha HOHBI JIEKTPOJIUTA.

Hab6mronenue aBukeHus mydka 3JIeKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT JNENCTBUS ANEKTPOUZMEPUTEIBHOTO npubopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanne CBOMCTB (peppOMArHETHKOB.

HccnenoBanue neMCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTU CHIIbI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUS CHIIbl AMIepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBiieHue ANEKTPOMAarHUTHOW MHAYKUMHU. IlOTOK BekTOpa MAarHUTHOU
uHaykiuu. OJIC uHOyKuuu. 3aKOH JJIEKTpoMarHWTHOW wuHAykuun Dapanes.
Buxpesoe anekrpudeckoe nozue. Toku Dyxo.

OJC uHAYKUMM B MPOBOJHUKE, JABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

[TpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B LIENM IOCTOSIHHOTO TOKA.
ABnenue camonHaykuuu. IJ{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOIMYECKHUE IMPOUECCH: HUHAYKIHMOHHAS
M€Yb, COJICHOU/I, 3allIUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUU B MATHUTHOM T10JIE
3eMuIH.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIeKTPOMAarHuTHOW MHTYKIIMH.

Uccnenoanne 3aBucumoctd OJIC MHAYKIMH OT CKOPOCTH W3MEHEHHUS
MAarHUTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tanenue MarauTa B alIOMUHUEBOH (METHOM) TpyOe.

SIBiIeHME CAMOMHTYKIIH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuii skcnepumenm, nadopamopusie padomel, npaKmMuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON MHIYKIIUH.

Ornpenenenne MHIYKIUU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue sIBICHUSI CAMOUHIAYKIINH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pasznen 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHas cucrtema. CBOOOIHBIE KOJICOAHUS.

["apMonunyeckue konebanusi. Kunematuueckoe ¥ JTMHAMHYECKOE OIHMCAHUE.
DHepreTuyeckoe ONMUCaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW sHepruu). BoiBoa
JTUHAMAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJIEOAaHWUN W3 MX SHEPTETHUECKOTO U
KMHEMAaTUYE€CKOTO OMUCaHMUSL.

Amvmntyaa u ¢asza kosebanui. CBs3b aMIUIMTYIbl KoJeOaHUN HCXOAHOU
BEJIMYMHBI C aMILIUTYIaMU KOJIeOaHUI €€ CKOPOCTH U YCKOPEHUSI.

[lepmon m uacrora komeOanuii. [lepmom Manbix CBOOOTHBIX KOJI€OAHUN
MaTEMaTUYeCKOro MasTHHKA. llepnos CBOOOAHBIX KoOeOaHMW MPYKUHHOTO
MasTHUKA.

[TonsiTue o 3atyxaromux Kojaebanusx. BeiHyKeHHbIe KoneOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BHJ PE30HAHCHOM KPUBOW.
ABTOKOJICOaHUS.

TexHuyeckue ycTpoucTBa M TEXHOJIOTMYECKHUE MPOIECCH: METPOHOM, Yachl,
KaueJu, My3bIKaJlbHble MHCTPYMEHTHI, ceiicMorpad.

Jemoncmpauyuu.

3anuck K0e0aTeTLHOTO ABUKCHUSI.

HalGmronenue He3aBUCHMOCTH TIEpHO/Ia MaJIbIX KOJIEOAHUN Tpy3a HA HUTH OT
aAMILUTATYIBI.

HccnenoBanue 3aTyXarmuX KojaeO0aHUi 1 3aBUCUMOCTH NIEPUOJIa CBOOOTHBIX
KOJICOAHMI OT COMPOTUBIICHHUS.

HccnenoBanne koneOaHWW Tpy3a Ha MACCUBHOM MpYXKHUHE C IEJbIO
dbopmupoBaHUs PEACTaBICHUI 00 UACATBHON MOCIN MIPY>KUHHOTO MAasTHHUKA.

3aK0OH COXpaHEHUs YHEPTUU NPU KOJIeOaHUSX rpy3a Ha NPy KUHE.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUIA.

HabGnronenue pe3onanca.

Yuenuueckuii skcnepumenm, nadopamopusie padomeul, npaKmMUKym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHUI HHUTSHOTO W MPYXUHHOTO
MasTHUKOB.

N3ydeHne 3aKOHOB JIBHXKEHUS TeJla B X0/I€ KOJICOaHU Ha yIIPYTroM IOABECE.

W3yuyenue nBUKEHUS HUTAHOTO MasiTHUKA.

ITpeoOpa3oBaHne PHEPTUU B IPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOIINX KOJIEOaHUI.

HccrnenoBanue BHIHYKIECHHBIX KOJICOAHHI.

Tema 2. InekmpomacHumnuple KOneOAHUA.

KonebatenbHbiil KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIOaHUS B
uaeanpHoOM KoisiebatenbHOM KOHType. Popmyna Tomcona. CBsi3p aMIIIUTY[bI
3apsiia KOHJEHCATopa ¢ aMIUIUTY/I0M CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUU B HI€aJIbHOM KOJe0aTeIbHOM KOHTYPE.

3aryxaromue JIEKTPOMAarHUTHBIC Kosie0aHusl. BbIHYX/1CHHBIE
AJIEKTPOMAarHUTHBIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTE MEPEMEHHOTO TOKAa. AMIUINTYJHOE U
JEHCTBYIOIIEE 3HAUYEHHWE CHJIBI TOKAa W HANpsHKEHUS MpH pa3indHoil (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VMHIYKTUBHOCTH B LI€NM CHUHYCOUJAIBHOIO IEPEMEHHOIO TOKAa. PE30HaHC TOKOB.
Pe3onanc HanpspKeHUN.

WUneanvupiii  Tpanchopmartop. IlpousBonacTBo, mepemadya u moTpeOiIeHHE
IIEKTPUYECKOU SHEPTHH.

OKOJIOTMYECKUE PUCKHA IIpU IPOU3BOACTBE JJEKTpo3Hepruu. KynbTypa
UCITOJIB30BAHUS AJIEKTPOIHEPTHH B [IOBCETHEBHOU KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE NPOLECCHI: IEKTPUUYECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeay.

Hemoncmpauyuu.

CBOOOHBIE IIEKTPOMATHUTHBIE KOJIEOAHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOHBIX KOJIEOAHUHM OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTOp He3aTyXaroIIKX 3JIEKTPOMATHUTHBIX KOJEOAHUH.

Mopaeib 371eKTPOMarHuTHOrO reHepaTopa.

BoinyxneHHble CHHYCOMIATbHbIE KOTeOaHusI.

Pesncrop, KaTymka MHAYKTUBHOCTM M KOHJEHCATOP B LENM IIEPEMEHHOIO
TOKA.

Pesonanc mnpu moOCIenOBATENIBHOM COCAMHEHUM PE3UCTOPA, KATYILIKH
VMHIYKTUBHOCTH M KOHACHCATOPA.

Y CTpoiicTBO ¥ IPUHIUTT ACUCTBUS TpaHCHOpMaTopa.



Mojieinb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmMuKym.

N3yuenue tpanchopmaropa.

HccnenoBanre MEpEeMEHHOTO TOKA 4epe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KATYILIKY U PE3UCTOP.

Habmonenue 35eKTpoMarHuTHOrO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUNIHbBLE GOTIHDL.

MexaHnueckue BOJIHBI, YCIOBHS HUX pacrnpoctpaHeHus. llonmepeunsie u
PONOJbHBIE BOJHBL. [lepuon, CKOpoOCTh pacnpoCTpaHEHWsT W JUIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeJoMiieHHe, MHTepdepeHIus u
nudpaKims.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[ITymOBOE€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DNEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opueHTanys BEKTOPOB B 3JIEKTPOMAarHuTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJH:  OTPAXXEHHUE,  MPEIOMIICHUE,
noJisipu3aius, uHTepdepeHuns u qudpaxims.

[IIxana 37€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIBI pagnoCBs3U U TeneBuaAcHusA. Pagnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOILIEH CPEJIbl.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTBHI, pajiap, paIuonpuéMHHK, TEIIEBU30p, aHTeHHa, TenedoH, CBU-neus,
yJIbTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Jlemoncmpayuu.

OOpazoBaHue U pacpPOCTPAHEHUE MTONIEPEUHBIX U MPOJIOIBHBIX BOJIH.

Koneobuomeecs Te0 Kak MCTOYHHK 3BYKa.

3aBUCHUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habmonenue otpakeHus U IpeoMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennmn u qudpakinuy MEXaHUIECKUX BOJTH.

AKYCTUYECKHUI PE30HAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHNE.

Habmronenne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW H
4acTOTOU KoJieOaHuH.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPayKEHHE, ITPEJIOMIICHUE,
noJisipu3anus, 1uPpakuus, THTepPepeHIus.

Oo6HapyxeHue nHHPAKPaACHOTO U YIbTPahrOIETOBOIO U3ITyUECHHI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.



M3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMoOJIMHEWHOE pacIpOCTpaHEHUE CBETA B OJAHOPOAHOU cpene. JIyu cBera.
To4eyHbIl HICTOYHUK CBETA.

OTtpaxeHnue cBera. 3aKOHbI oTpaxkeHus cBeTa. llocTpoeHue nzoOpakeHuit B
wiockoM 3epkaie. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenaomiieHus. OTHOCUTENBHBIN MMOKa3aTellb NpesoMiieHHs . [I0CTOSHCTBO 4aCTOTBI
CBETA U COOTHOLIEHHUE JUIMH BOJIH IIPH MEPEXO0AE MOHOXPOMATHYECKOTO CBETA YEPE3
rpaHully paszena AByX ONTUYECKUX CPEL.

Xon nmyueit B mpusme. Jucnepcust csera. CrokHBII cocTaB 0eloro cBeTa.
IIBer.

[lonHoe BHyTpeHHEE OTpaxkeHue. [IpenenbHbIil yroi MojaHOTO BHYTPEHHETO
OTPAKECHMUS.

Cobuparoriye 1 paccenBaroiye JUH3bL. ToHKas J1uH3a. DOKYCHOE pacCTOSIHHUE
U ONTUYECKasl cujia TOHKOM JIMH3BL. 3aBUCUMOCTh (POKYCHOTO PACCTOSIHUS TOHKOU
chepuyeckoi JMH3BI OT €€ TEOMETPUM U OTHOCUTEIBHOIO IOKa3aTels
IIPEJIOMIICHHUS.

@opMyJiia TOHKOU JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xon Jyya, NpOWEAUIero JUH3Y IIOJ IMPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOM
ontudyecko ocu. [locTpoeHne wu300pakKeHHI TOUKHM W OTpe3ka NpsSIMOH B
coOMpaloIIKX U pacCenBarOUIUX JIMH3aX U UX CUCTEMaX.

Ontuyeckue npubdopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak ontuyeckas
cucrema.

[Ipenenbl MNPUMEHUMOCTH T€EOMETPUUECKON ONITUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HCTOYHHUKHU.
VYcnoBusi HaOMOIEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHOU
KapTHHE OT JBYX KOI€PEHTHBIX HCTOYHUKOB. IIpumepsl Kknaccuyeckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
INIABHBIX ~MAakKCUMyMOB IIpM  NAJE€HWA MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: OYKH, JIyIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETIICHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpauyuu.

3aKOHBI OTPAKEHHUSI CBETA.



HccnenoBanue npeioMIICHUs CBETA.

Hab6mronenue mosiHoro BHYTPEHHETO oTpaxeHuss. Moiens CBeTOBOIA.

HccnenoBanre xoJa CBETOBBIX IIYYKOB 4YEpe3 IUIOCKOMApaUIeNbHYIO
IJJACTUHY U IIPU3MY.

HccnenoBanre CBONCTB M300paKeHUH B JIMH3aX.

Mopnenn MUKpOCKONa, TEJIECKOIIA.

Hab6mronenue natepdepenimm cpera.

HaOmronenre n1BeTOB TOHKUX TUIEHOK.

HabGmronenue nudpakiuu cBera.

N3ydenne nudppakiiMOHHON PEIETKH.

Habmonenne nudpakiinoHHOTO CIIEKTpa.

Hab6mronenue nucnepcun cBera.

HabGnronenue nossipusaliuy cBeTa.

[IpuMeHeHnE MONSIPOUIOB JIJISl U3YUYECHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii skcnepumenm, nadopamopnsie padomel, npaKMUKyM.

N3mepenure nokazaresis npesioMJICHUs CTEKJIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSTHUS OT BemiecTBa (Ha
pUMEPE KUJKHUX JTUH3).

N3mepenne PoKyCHOro pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tomy4yenune n300pakeHUsI B CUCTEME U3 ITUIOCKOTO 3epKaJia U JIMH3BI.

[Tomyuenue n300pakeHNs B CUCTEME U3 IBYX JIH3.

KoHcTpynpoBaHue TEIECKONUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTEpPEpeHIIny U MOIsIpU3aluu CBETA.

W3ydenne noyisipu3aliy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenne naTEpPEPEHITNH JIA3EPHOTO U3IIyYCHHS Ha IBYX IIEIISX.

Hab6monenue aucnepcnn.

Hab6mrogenue u uccnenoBanue AMGpaKkmOHHOTO CIEKTpa.

HN3mepenne IiMHbl CBETOBOM BOJIHBI.

[TomydyeHue criekTpa W3Iy4YeHHUs CBETOIMOAA TIPHU MOMOIIU IHU(DPaKIIMOHHON
PELIETKY.

Pasznen 6. OcHOBBI crieIHAJILHON TEOPUU OTHOCHTEIbHOCTH.

['paHuIbl TPUMEHUMOCTH KJIACCHUECKON MeXaHUKU. [locTynaTel criennanbHOMI
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  mHTepBal.  [IpeoOpasoBanus  Jlopenta.
VYcnoue npuunHHOCTH. OTHOCUTEIBLHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHUE
BPEMEHU U COKPALIEHUE JJINHBI.

DHEPrust U UMITYJIbC PEIATUBUCTCKON YaCTULBI.

CBs13b MaccChl C SHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOS.



TexHUYecKue yCTpOWCTBA M TEXHOJIOTMUECKHE IPOLECCHI: CITyTHUKOBBIE
NPUEMHUKHU, YCKOPUTEHU 3apSKEHHBIX YACTHII.

YyeHnueckui IKCIEPUMEHT, JIa0opaTOpHbIE PA0OTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbca W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3aPS>KEHHBIX YACTHUI B MATHUTHOM I0JIE).

Paznen 7. KBanToBasi pusuka.

Tema 1. KopnycKyasapHho-601H0801 0yaiu3m.

PaBHOBecHOE TermioBOe HU3Iy4YeHHUE (M3TydeHUE aOCOJIOTHO YEPHOTO TEa).
3akoH cMmemieHuss Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC POTOHA.

®orordpdext. Onpitel A. I'. CronetoBa. 3akonsl poTodddexra. YpaBHeHHE
Onnmreiina 1 potospdexra. «Kpacnas rpanuna» Gorosaddexra.

JlaBnenue cBera (B YACTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIIOTHO
NOTJIOIIAIONIYI0 ¥ a0COJIIOTHO OTpaxarollyro mnoBepxHocts). Omnbitet I1. H.
JleGenena.

BousiHoBbIE cBOMCTBA yacTul. BosHbl ne bponna. /nuna Bonns! ae bpoia u
pasMepsl o0JacTH JIOKaJIM3alMM JBUXKYyIIeiics dactuisl. KopmyckysspHo-
BOJIHOBOM Jyanu3Mm. J{udpakiius 351eKTpoHOB Ha KpUCTaILIaX.

Cneunduka uzmepenuii B Mukpomupe. COOTHOLIEHUSI HEONPEAeIEHHOCTEM
['eitzenoOepra.

TexHn4eckrue yCTPOMCTBA M TEXHOJOTHYECKHE IPOLECCHI: CIEKTPOMETD,
dboToseMEHT, (HOTONATYUK, TYHHEIBHBI MHUKpPOCKOI, COJIHEUHas Oarapes,
CBETOJIUOL.

Jemoncmpauyuu.

®o1orh(DHeKT Ha yCTaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHemHET0 (poTodddekra.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUSI  MOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

Ceerouo.

Conneynas Oatapes.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

Hccnenosanue Gporopesucropa.

N3mepenne nocrosiHHoM [lnanka Ha ocHOBe uccienoBanus porordpdexra.

HccnenoBanre 3aBUCUMOCTU CUJIBI TOKA YEPE3 CBETOIHUO/ OT HAIIPSIKEHUSI.

Tema 2. Duzuka amoma.

OneITel MO HKCCIENOBAHUIO CTpoeHus aroMa. [lmaHerapHas monenb aroma
Pesepdopna.

[Toctynatel bopa. M3nyuenue u nornomnieHrue GOTOHOB MPU MEPEXOE aTOMA C
OJIHOT'O YPOBHSI 3HEPIMH HA JIPYTOil.



Bunsl cnexktpoB. CrieKTp ypOBHEH 3HEPTHH aTOMa BOAOPO/IA.

CrnoHTaHHOE U BBIHYKJICHHOE U3JTyueHue cBera. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jemoncmpauyuu.

Mopuenb onsita Pesepdopra.

Habmronenne nuHedyaTbix ClieKTPOB.

YCTpONCTBO U IECUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHLL.

Ornpenenenue JIMHBI BOJHBI JA36PHOTO U3Ty4YCHUSI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMUKym.

Hab6mronenue nmuaeitdaToro cnekrpa.

HccenenoBanue CrieKTpa pa3peKeHHOT0 aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocrosinHon Punbepra.

Tema 3. Qu3uka amomnozo a0pa u INEMEHMAPHBIX YACMUY.

Hyxmonnas monens simpa I'eiizenOepra—Banenko. 3apsia sapa. MaccoBoe
yucno sapa. M3oronsl.

PamnoaktuBHOCTh. Anb(a-pacnaj. DJIEKTPOHHBIM M MO3UTPOHHBIA Oera-
pacnan. ['amma-nu3nyuyenue.

3akOH pPaAuOaKTUBHOTO pacnaja. PaauoakTHBHBIE HM30TONBI B IPHUPOLE.
CBoiicTBa MOHU3HUPYIOLIEr0 H3JIy4YeHUs. BiusHue paivMOaKTHBHOCTH HA YKUBbIE
oprauu3msbl. EctrecTBeHHbI QoH nznyuenus. JJozumerpus.

DHeprus CBA3U HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl sapa.

Anepusie peakuuu. JleneHue u cuHTe3 sAaep. AnepHeie peakTophl. [Ipobdiembl
YIIPaBIIEMOI0 TEPMOSIAEPHOTO CHHTE3d. OKOJOTMYECKUE ACHEKThl Pa3BUTHS
SIEPHOY SHEPIETUKH.

Mertoapl perucTpanyuy U UCCIEN0BaHUS SJIEMEHTAPHBIX YACTULL.

@DyHIaMEHTaJbHbIE B3aUMOJCUCTBUA. bapvOHBI, ME30HbI U JICHTOHBI.
[IpencraBnenne o CtanaapTHON Moaenu. KBapk-ritooHHas MOAENb aIpOHOB.

®dusznka 3a npenenamu CranaaptHOl Mozaenu. T€MHas MaTepus U TEMHas
DHEPIUsl.

EnuncTBO usnyeckoit KapTUHBI MUpA.

TexHuyeckue yCcTpoicTBa U TEXHOJIOTUYECKUE MTPOLIECCHI: TIO3UMETP, KaMmepa
BuuibcoHa, sinepHblil peakTop, TepMOSIIEPHBINA peakTop, aToMHasi 00M0a, MarHUTHO-
pe3oHaHCHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yuenue norsioieHus 6eTa-4acTull aTlOMUHUEM.

Pa3nen 8. JiieMeHTBI aCTPOHOMUHM M aCTPO(PU3UKH.



Otanbl pa3BuTHs actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (HU3UKH [JIsi OOBSICHEHUS TPHUPOIBI
KOCMHUYECKHX 00BEKTOB.

Mertoapl acTpOHOMHYECKHX HccienoBaHUN. (COBPEMEHHBIE ONTUYECKUE
TEJIECKOIbI, PAANOTEIECKOIbI, BHEATMOC(EPHAS aCTPOHOMHMUSI.

Bun 3Bé3mnoro neba. Co3Be3amsi, sSpKue 3BE3bI, TUTAHETHI, WX BHUINMOC
JIBUKCHHUE.

ConHeyHas cucTema.

Connue. ConHeuHast akTUBHOCTh. Mctounuk sHeprun CoJiHLa U 3BE3 .

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpaMma «CIEKTPAJIbHBIA KIacc —
CBETUMOCThY». 3BE3/Ibl TJIABHOW IOCIJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBbY» JJIs1 3BE3] TJIABHOW MOCJIENOBATEIBHOCTA. BHYTpEeHHEE CTpOEeHHe
3BE31. COBpEMEHHBIE MPEJICTABICHUS O NMPOUCXOKIAECHUU U 3Boonuu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunsiii IlyTe — Hama I'anaktuka. [lonoxxenue u nuxenue CoJsiHLIA B
['amaktuke. Tunel ranaktuk. Paguoranaktuky u kBasapsl. UEpHBIE ABIPHI B sSapax
raJaKkTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa06:1a. Paz0eranue rajakTuk.
Teopus bonpiioro B3peiBa. PEMKTOBOE M3ydEHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOieMbl aCTpPOHOMHUH.

Yuenuueckue navnwoenus.

HabGmronenust 3B€3HOr0 HeOAa HEBOOPYKEHHBIM TJIA30M C UCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUH JJI ONpeesieHUs MOJ0KEeHUsSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBepHOro moJiylmapusi U spKue
3BE3/BI.

HaGmronenuss B Teneckon JlyHBI, IIaHeT, TyMaHHOCTEH U 3BE3IIHBIX
CKOIUJICHUM.

Pu3nyecKuil NPaKTUKYM.

Crioco6b1 m3MepeHust PU3NIECKUX BEIMYHUH C UCTIOIB30BAHUEM aHAJIOTOBBIX U
IU(POBBIX M3MEPHUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUYHH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHHE KOCBEHHBIX H3MEPEHHM, MCCICAOBAHUM  3aBUCHUMOCTEMN
bU3MYeCKuX BEIWUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUNoTe3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATUYECKUX  pas3feiax  «YUYEHUYECKHM  OKCIIEPUMEHT,
Ja00paTopHbIE PAOOTHI, TPAKTUKYM).

006001 aomee NOBTOPEHUE.



O06o0061enne U cucTeMaTu3alus CoAepKaHus pa3AesioB Kypca «MexaHuKay,
«MonekynspHas pu3nKa 1 TEPMOJAMHAMUKAY, « DJIEKTpoAruHaMKKay, «Konebanus u
BOJIHBDY, «OCHOBBI CHEUUAIbHOW TEOPUM OTHOCUTENBbHOCTH», «KBaHTOBas
busnka», « IIEMEHTbI aCTPOHOMUU U aCTPODU3UKIY.

Ponb ¢u3uku u acTpoHOMUUM B DIKOHOMHYECKOM, TEXHOJIOIMUECKOM,
COLIMATILHON M TUYECKON chepax NesTEIbHOCTH YeJIOBEKa, POJib U MECTO (DU3HUKH U
ACTPOHOMHM B COBPEMEHHOM HAy4YHOM KapTUHE MHUpPA, 3HAYCHUE OIHUCATEIIbHOW,
CHUCTEMATU3HUPYIOIICH, OOBSCHUTEIBHOM WM  MPOTHOCTHYECKOW  (PyHKIUMH
busnyeckoil Teopuu, posib (HU3NUECKON Teopur B GOPMUPOBAHUU MPEICTABICHUN
0 ¢U3MYECKON KapTUHE MUpPa, MECTO (PU3UYECKOW KapTUHBI MUpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTrHbie CBA3H.

N3yuenue kypca pusuku yriryoaéHHoro ypoBHs B 11 kiacce ocyuiecTBiasieTcs
C YYETOM COJEpHKATEIbHBIX MEKIIPEIMETHBIX CBS3EH C KypcaMH MaTe€MaTHKH,
OMOJIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEMO008 HAYUHO20
no3nanuA: SIBICHUE, Hay4yHBIH (akT, TUIoTe3a, (U3NYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOJEHUE, DKCIEPUMEHT, MOJIEIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEUTHOCTU U3MEPEHHM, U3MEPUTEIIbHbIE TPUOOPHI, I poBas adbopaTopusi.

Mamemamuka: pelieHUE CUCTEMBl YpaBHEHHW. TpPUTrOHOMETPUYECKHE
(GYHKIIMHM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKIMU HAa OCH KOOPAHMHAT, CIOKEHHE BEKTOPOB.
[IpousBoaHbie 3yeMEHTApHBIX GyHKUMNA. [Ipu3Haku 1OAOOUS TPEYTrOJIBLHUKOB,
onpe/eeHue MIONIaan MITOCKUX GUryp u o0bEMa Tell.

Buonozus: >nextpuyueckue SBICHHUS B JXKUBOM mpupoje, KosieOaTelbHbIE
JBW)KCHUS B JKUBOW IHPHUPOAE, OKOJOTMYECKHE PHUCKA MNPHU IPOU3BOJCTBE
AIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYXKAWOLIEH  Cpenpl,
yJABTPa3BYKOBass IOUArHOCTUKA B MEJIUIIMHE, ONTUYECKUE SBICHHUS B IKHUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKAsl CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3Mbl 00Pa30BaHUs KPUCTANINYECKON PEIIETKU, CIIEKTPATbHBINA aHAIIN3.

T'eozpachua: wmarnuTHble mNOJIOCA 3€MIIM, 3aJ€KM MarHUTHBIX Py,
dboTochEMKa 3eMHOM MMOBEPXHOCTHU, cericmorpad.

Texnonocusa: TPUMEHEHUE IIOCTOSHHBIX MArHUTOB, JJIEKTPOMAarHUTOB,
AIIEKTPOJIBUTATENb SIKOOH, reHepaTrop MEepeMEHHOro TOKa, MHAYKLUHWOHHAs Medb,
JMHUAU 3JIEKTpOIepeaay, dJIEKTPOABUraTelb, paiap, PaAuONpPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-neub, yIabTpPa3ByKOBas JUArHOCTUKA B TEXHHKE,
IPOEKIIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA, COJHEYHasi OaTapesi, CITyTHUKOBbIE
NIPUEMHUKH, AJI€PHAsA DJHEPTEeTUKA U IKOJIOTUYECKUE ACIIEKThI €€ Pa3BUTHS.



3. Ilnanupyemble pe3yJbTAaTbl OCBOCHHSI Y4eOHOro mnpeamera «Pusuka.
Yriay0JieHHbI YPOBEHb» B Y4eOHOM ILJIaHE

B nporpamme no ¢u3srke onpeaenstoTces IaHUPyeMbIe Pe3yJIbTaThl OCBOCHUS
Kypca (U3HKH Ha YypOBHE CpeaHero ooOmero oOpa3oBaHUS: JIMYHOCTHBIE,
MeTanpeAMEeTHbIe, TpeIMeTHbie (Ha  yriayoméHHom  ypoBHe).  Hayuno-
METO/IOJIOTUYECKON OCHOBOM i1 pa3pabOTKM TpeOOBaHUN K JIMYHOCTHBIM,
METalpeMETHbIM M MPEAMETHBIM pe3yJibTaTaM OOyYarolUXcs, OCBOMBIIMX
nporpammy 1o (pu3rke Ha ypoBHE CpeIHEro o01Iero oopa3oBaHus Ha yIIyOJIEHHOM
YPOBHE, SIBJIIETCSI CHCTEMHO-IEATEIIbHOCTHBIN MOJIXOI.

JInuHOCTHBIE pe3yJbTaThl OCBOCHHS Yy4ueOHOro mpemMera «Dusnkay
JOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YyYarolIuXcsi pyKOBOJCTBOBATHCSA
cOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIWH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITa U ONBITA JIEATEIILHOCTH B MPOIECCE pealn3allii OCHOBHBIX HalpaBJICHU
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHUCJIE B YACTH:

I'pakaaHCcKOro BOCIMTAHUA:

e c(hopMUPOBAaHHOCTH TPAKTAHCKOHN MOZUIIUN O0YYAFOIIETOCS KaK AKTHBHOTO
¥ OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO OOIIEeCTBa;

e TMPUHATHE TPAAUIMOHHBIX OOIEYEIOBEUECKHX TyMaHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTU COBMECTHYIO JAEATEIBHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOmecTBa, ydacTBOBaTh B CaMOYMpaBIeHWH B 00pa3oBaTEIbLHOMN
OpraHu3allny;

e YMEHHME B3aHMMOJEHCTBOBATH C  COLMAIBHBIMU  HMHCTUTyTaMHU B
COOTBETCTBHUM C UX (DYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTaApPHOU U BOJIOHTEPCKOM JI€SITEIHHOCTH.

IaTpuoTN4ecKOro BOCIIUTAHNS:

e chopMUpPOBaHHOCTH POCCHICKOU rpaXJaHCKON UJIECHTUYHOCTH,
NaTpUOTU3MA;

e IIECHHOCTHOE OTHOLIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHUKEHHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHHUKE.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

e c(opMUPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHMUS;

e CIOCOOHOCTH OILEHMBATH CUTYAlIUIO U MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPHEHTHUPYSICh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM
YUCJIE B JICATEIIbBHOCTH YUEHOTO;

e OCO3HAHUWE JMYHOTO BKJIaJIa B MOCTPOCHUE YCTOMUMUBOTO Oy MyIIIETO.

ICTETHYECKOTr0 BOCIIUTAHMS:



e DOCTETHYECKOE OTHOUICHHE K MHUPY, BKJIIOYas JSCTETHKY HAy4YHOTO
TBOPYECTBA, MPUCYIIETO (PUZNIECKON HAyKE.
TpyaoBoro BocniuraHus:

e UWHTEpPEC K pa3iudHbiM cepaM mpodhecCHOHATBLHOU NEATEIBHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOHN U TEXHUKOW, yMEHUE COBEPIIATh OCO3HAHHBIN
BbIOOD Oynymiel mpodeccuu M peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC
TUTaHBI;

e TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BAHMIO B 00JIACTH
(GU3KMKYN Ha IPOTSKCHUH BCEH KU3HU.

IKOJOrHYEeCKOr0 BOCIIMTAHUA:

e c(hOPMUPOBAHHOCTH HKOJIOTMUYECKON KyJIbTYpPbI, OCO3HAHUE IJI0OATBEHOTO
XapakTepa 3KOJOTUYECKUX MPOooIeM;

e TUIAHMPOBAHWE W OCYIIECTBJICHHE JIEHCTBUU B OKpYXKAIOUIEH cpene Ha
OCHOBE 3HaHUS IeJIel yCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

e pACIIMPEHUE OMbITA JEATEIHHOCTH SKOJOTMYECKOW HANpaBICHHOCTH HA
OCHOBE UMEIOUINXCS 3HaHUHU 10 (PU3HKeE.

LleHHOCTH HAYYHOT'O MO3HAHMS:

e c(hOPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NUECKON HAYKH;

e OCO3HAHHE LIEHHOCTH HAYYHOW JIESTENIbHOCTH, TOTOBHOCTh B IPOLIECCE
U3Y4YeHUS (PU3UKU OCYIIECTBISATh MPOEKTHYI0 U HCCIIEI0BATEIbCKYIO
JeSITEIbHOCTh MHIWBUYalIbHO U B TPYTIIIC.

B mporiecce nocTrkeHUs IMYHOCTHBIX Pe3yIbTaTOB OCBOSHUS IIPOTPAMMBI IO

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 PAa3BUTUS 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 JIPYT'HX, YYUTHIBaTh €ro MpH OCYIIECTBICHUU OOIICHMUS,
CIIOCOOHOCTH K COYYBCTBHIO M CONIEPEKUBAHUIO;



COIIMAIbHBIX  HABBIKOB, BKJIIOYAIONIMX  CIIOCOOHOCTH  BBICTPAWBATh
OTHOIIIEHUSI C JPYTUMHU JIIOJBMH, 3a00THTHCS, TMPOSBISATH HHTEPEC U
paspemnaTh KOHQIUKTHI.

MeTtanpeameTHble pe3ylabTaThl OCBOCHHs pabodell mporpamMmbl MO (U3UKE
JUTSI CpeTHEro 00111ero 00pa3oBaHus JOKHBI OTPAXKATh:
ba3oBble J10rnyeckue 1eicTBus:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh M aKTyaJU3UpOBaTh  MpoOJieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONPENCIIATh LUENN JACSATEIbHOCTH, 33/1aBaTh IapaMETPbl U KPUTEPUU HX
JNOCTH)KEHHS,

BBISIBISITh  3aKOHOMEPHOCTM UM NPOTUBOPEYHS B PacCMATPUBAEMBIX
bu3NUeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEUICHUSI MPOOJIEMbl ¢ YUETOM aHAIM3a UMEIOIIHUXCSA
MaTepHaIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOpPPEKTHBBI B JESATEIBHOCTb, OLEHUBaTh COOTBETCTBUE
pE3yNbTATOB LIEJISIM, OLIEHUBATh PUCKHU MTOCJIEICTBHI 1€ATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCIOBHUSIX PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX POOIIEM.

Ba3oBbIe uccieaoBaTe/LCKHeE TeHCTBUA:

BJIAJICTh HAYYHOHW TEPMHUHOJIOTHCH, KIIFOUEBBIMU TMOHATHSIMH U METOJaMHU
(bu3nYeCKO HAYKH;

BJIAJCTh  HaBBIKAMU  Y4YCOHO-HCCJICIOBATEILCKOM W MPOCKTHOMH
NEATETLHOCTH B 00JacTH (PU3HUKHU, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelieHus 3amad  (U3HIEeCKOTo
coJiepKaHus, IPUMCHCHHUIO PA3IMYHBIX METOJIOB TTO3HAHUS,

BJIAJCTh BHUJAMH JICATCILHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUSA, €T0
WHTEPIPETAINH, TPEOOPa30BAHUIO U PUMEHECHHIO B PA3JIMUHBIX YICOHBIX
CUTyaIMsiX, B TOM YHCJI€ TPU CO3JaHUHM YUEOHBIX MPOEKTOB B OOJACTH
buzukwy;

BBISIBIIATh TIPUYMHHO-CIICJICTBEHHBIC CBSI3M M aKTyaJU3MpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y ©€ pelIeHWs, HaXOAUTh apryMEHTHl IS
JIOKA3aTelIbCTBA CBOWX YTBEPIKICHHM, 3a7aBaTh MapaMeTPbl U KPUTEPUU
pEIICHMS;

aHAIM3UPOBaTh TIOJYYCHHBIC B XOJIC PEIICHUS 3aJadyd pPe3yJIbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTb, IIPOTHO3UPOBATh N3MCHCHHE B
HOBBIX YCIIOBHSIX;



CTaBUTh U (GOPMYJIHUPOBATH COOCTBEHHBIE 33aJa4d B OOpa30BaTENbHOM
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DUBHUKY;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;
yMETh [E€PEHOCHTh 3HaHHWs 1O (QHU3UKE B TNPAKTUUYECKYI0 00JacTb
KHU3HEIeATEIIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUA U3 Pa3HBIX IPEIMETHBIX 00IacTei;
BBIJIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIC TOAXO0/bI U PEIICHNUS;
CTaBHUTb MPOOJIEMBI U 33]1a4H, IOMYCKAIOLINE albTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIa/IETh HABBIKAMM IOJyueHUs! UHPOpMaLMK (PU3HUECKOTO COACPKAHUS U3
VMCTOYHHKOB PA3HbIX THIIOB, CAMOCTOSITENIBHO OCYIIECTBIISITh IIOMCK,
aHalln3, CHCTEMAaTU3alMI0 M UHTEPIpeTalni0 MHPOPMAIUU pa3INuHbIX
BUJIOB U (DOpM IpEICTABICHUS;

OLICHMBATh JJOCTOBEPHOCTh MHPOpMALUH;

UCIIONIb30BaTh CPEACTBa MH(POPMAIMOHHBIX H KOMMYHHUKAllMOHHBIX
TEXHOJIOTM B  pPEIICEHHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHM3aIlMOHHBIX 3aJad C COOJIOIGHHEM TpPEOOBaHUN 3SPrOHOMHKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, PEeCypcoCOEpeKeHus, IPaBOBBIX U
TUUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE€30I1aCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPIKAHMSI B Pa3IMYHBIX (hopmarax ¢
y4€TOM Ha3HayeHHs WHGOpPMAlKMKd M UENEeBOH ayIAUTOPUH, BBHIOUpAS
ONTUMAJIbHYIO OpPMY IIPEICTABICHHS U BU3YyaJIU3aLlUK.

KoMMmyHuKaTHBHBIE YHUBepPCcAJbHbIE YueOHbIe 1eiiCTBHUA:

OCYIIECTBIISATh OOIIEHHE Ha Yypokax (U3MKKM U BO BHEYPOUHOU
JIESITENbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(MJIMKTHBIX CHUTyalludi ©W CMST4YaTh
KOH(JIMKTHI;

Pa3BEPHYTO M JOTUYHO H3J1ararb CBOKO TOYKY 3PEHHS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

ITOHUMATh U UCMOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHON U HHAUBHUAY AIbHOU
paboThI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JIEUCTBHM C YYETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJJIEKTUBA;

IIPUHUMATh €M COBMECTHOW JEATEIIbHOCTH, OpPraHU30BbIBATH U
KOOPJAWHUPOBATh JEUCTBUSA MO €€ JOCTMIXKECHHUIO: COCTaBJIATH IUIaH
JNEUCTBUH, pacrpeaessaTh POIN ¢ Y4ETOM MHEHUN YYaCTHUKOB, 0OCYK1aTh
pe3yabTaThl COBMECTHOM PabOTHI;

OLICHMBAaTh KAa4eCTBO CBOETO BKJIAJa M KaXXJOT0 y4aCTHMKA KOMaHIbl B
001t pe3ynbTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;



[Ipe/ularatb HOBBIE IIPOEKTHI, OLICHUBATH MJEU C IO3ULUU HOBHU3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATErHYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUIIMATUBHBIM.

Camoopranusanus:

CaMOCTOSITENIbHO OCYLIECTBIIATh O3HABATENIbHYIO JIEATEIBHOCTh B 00JIaCTH
(GU3MKN U aCTPOHOMUHU, BBISBISATH MPOOJIEMBI, CTABUTHh U (OPMYIMPOBATH
COOCTBEHHBIE 33]1a4U;

CaMOCTOSATEJILHO COCTABIATh IUIAH PEIICHUS! PACYETHBIX M KaueCTBEHHBIX
3aja4, IJIaH BBIMOJIHEHUS MPAKTHYECKOW pabOThl ¢ Yy4ETOM MMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH W TIPEATIOYTCHUIA;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacimmpATh paMKi y4eOHOTo IpeIMeTa Ha OCHOBE JINYHBIX PEANOYTEHU;
JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, OpaTh Ha cebd
OTBETCTBEHHOCTb 32 PEIICHUE;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO SPYIUIMH B 00JacTU
(U3UKH, MMOCTOSHHO IOBBIIATH CBOW OOpPa30BaTENIbHBIA M KYJIbTYpPHBIN
YPOBEHb.

CﬂMOKOHTpOJI]:, MOIUOHAJIBHBbIN HHTEJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYyalllsIM, BHOCUTh KOPPEKTUBBI B AEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETISIM;

BJIQJICTh HABBIKAMM II03HABATEJIILHOW pedieKkcuM KakK OCO3HaHUs
COBEPIIIAEMBIX JEHCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIBTATOB U
OCHOBAaHUI;

UCITOJIH30BATh MPUEMBI PedIICKCUH JIJISt OIEHKH CUTYAaIlNH, BELIOOpa BEPHOTO
pelieHus;

YMETh OILIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEHICHUS] MO HX
CHIDKCHUIO;

IIPUHUMATh MOTHUBBI M apPryMEHTBl JPYIMX [pPU AHAJIU3E PE3YJIbTAaTOB
JICATEIILHOCTH,

NPUHUMATh Ce0s1, TOHUMAasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M APryMEHTBI JPYrMX MpPU aHAJIU3E PE3YJIbTaTOB
JICATEIILHOCTH,

MIPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKH.

K xoniy oOyudenus B 10 kiacce npeaMeTHbIe pe3yJibTaThl Ha YIIIyOJIEHHOM
YPOBHE JI0JKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y O0YUYAIOLINXCA YMEHHIA:

IIOHUMATb  POJIb (I)I/IBI/IKI/I B G)KOHOMI/I‘ICCKOI‘/’I, TCXHOHOFH‘ICCKOﬁ,
BKOHOFHHCCKOﬁ, COHH&J’IBHOﬁ U DATHUYECKOM C(I)Can ACATCIBbHOCTH



YeJI0BEKa, poJib U MECTO (DU3UKU B COBPEMEHHOW HAyYHOW KapTUHE MUPA,
3HaYCHHE OIUCATENbHOM, CHUCTEMATH3UPYIOUIeH, OOBSICHUTEILHOU H
MPOTHOCTHYECKOW  (PYHKIMH  (DU3UYECKON TEOPUU —  MEXAHHKH,
MOJIEKYJIIPHON (PU3MKU ¥ TEPMOIAMHAMUKH, POJib (PU3NYECKON TEOpUu B
dbopMHUpOBaHUU MPEACTABICHUHN O (PU3NUECKON KapTUHE MUDPA;

pa3ianyaTh yCIOBUS MPUMEHUMOCTH MO PU3NIECKUX TEJ U IPOLIECCOB
(stBIICHMIT): WHEpIMANIbHAS CHCTEMa OTCuéTa, aOCONIOTHO TBEPAOE TEIo,
MaTepHuaibHas TOYKa, pABHOYCKOPEHHOE JBU)KEHUE, CBOOOHOE MaJICHUE,
abcoyiroTHO yrpyras jaedopmaiys, aOCONIOTHO YNpyroe W abCOIIOTHO
HEYIIPYro€ CTOJIKHOBEHMS, MOJEJIN Tra3a, KUIAKOCTH U TBEPIOIO
(KpUCTAJLTMYECKOTO) TEJA, UCATbHBIA I'a3, TOYEUHBIN 3apsia, OJHOPOJHOE
AIEKTPUYECKOE T0JIE;

paziuyath yciaoBUsA (TpaHMIlbl, O0JIACTH) MPUMEHUMOCTH (DPUIMUECKUX
3aKOHOB, TOHMUMAaTh BCEOOHIMI XapakTep (yHIAAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIIOIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSICHATH MEXAaHUYECKHE TMPOLECCHl U  SIBICHUSA,
UCITOJIb3YS] OCHOBHBIE MOJIOXKEHUSI U 3aKOHBI MEXaHUKHU (OTHOCHUTEIBLHOCTh
MEXaHUYECKOTO ABUXKEHUS, (HOPMYJIbI KUHEMATUKH DPABHOYCKOPEHHOTO
JBIKEHUA, TpeoOpa3zoBanus [amuiies uisi CKOPOCTH M IMEpeMEIlEHUs,
3akOHbl HbIOTOHA, TPUHIMII OTHOCHUTENBHOCTH ['amuiies, 3aKoH
BCEMHPHOT'O TATOTEHMSI, 3aKOHBI COXPAHEHUSI UMITYJbCAa U MEXaHUYECKON
OHEPrUH, CBsI3b pPabOThl CUJIBI C M3MEHEHHEM MEXaHUYEeCKOW 3Hepruw,
yCJIOBHUSI paBHOBECUS TBEPJOro Teia), MPU OSTOM  HUCIOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3znyecKkux 3aKOHOB: IMpeoOpa3zoBaHUil ['amuies, BTOPOro M TPETHETO
3aKOHOB HPBIOTOHA, 3aKOHOB COXPaHEHMsI HMILYJIbCA W MEXaHUYECKOU
DHEPI'UH, 3aKOHA BCEMHUPHOTO TSATOTCHHUS;

aHAJIM3UPOBAaTh U OOBSACHATH TEIUIOBBIE MPOLECCHl U SBJICHUS, UCIOJIb3YsI
ocHoBHble monokeHUuss MKT wu 3akoHBI MOJEKyIApHOW (QU3UKH H
TEPMOJUHAMUKUA (CBA3b JAaBJICHUS HWJEAIBbHOrO Tra3a CO CpelHel
KMHETUYECKOW DHEPruel TEIUIOBOIO JBHM)KEHUS M KOHILIEHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATyphl BEILIECTBA CO CpPEIHEW KHUHETUYECKOU
DHEPIrUEN TEMJIOBOTO ABWKECHHS €r0 YaCTHL, CBSI3b JIaBJICHUS UIECATbHOIO
raza C KOHLEHTpalMEd MOJIEKYJ] M €ro TeMIepaTypod, ypaBHEHHE
MenneneeBa—Kianepona, TMepBblM 3aKOH TEPMOAMHAMMKH, 3aKOH
COXpaHEHUsl PHEPIHH B TEIUIOBBIX MPOLIECCAX), MPU 3TOM HCIOJIb30BAThH
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
ypaBHeHUs1 MeHeneeBa—Knaneipona;



aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUSA, HCIOJIB3YS
OCHOBHBIE IOJIOKEHUS U 3aKOHBI 3JEKTPOJMHAMHUKU (3aKOH COXPAHECHMS
AIIEKTPUYECKOTO 3apsna, 3aKOH Kymona, ITOTEHIUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIA, IMPUHLMI CYNEPIO3UIUN JIEKTPUUECKUX
MOJIEN, IPU ATOM yKa3blBas YCIJIOBHUS NPUMEHHMOCTH 3akoHa KyiioHa, a
TaK)K€ IMPAKTUYECKH Ba)KHBIE COOTHOLIEHHWA: 3aKOHbI OMa uId ydacTka
ey W JUId 3aMKHYTOM JJIEKTPHUYECKOW wenu, 3akoH Jlxoyisa—JIeHua,
npasuia Kupxroda, 3akonsl @apajes 1ist 3JIEKTPoIIn3a);

OMUCHIBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUSA, HUCIOJIb3Ysl BEJIUYUHBI:
IIEpEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEN, CUIIA,
MOMEHT CHUJIb, JaBJIEHUE, TIOTEHMAIbHAS SHEPTUsl, KHHETUYECKast SHEPT U,
MEXaHUYEeCKasl YHEPTus, padoTa CUIIbl, IICHTPOCTPEMHUTEILHOE YCKOPEHHE,
CUjla TSDKECTH, CHUJa YIPYTrOCTH, CHJIA TPEHUS, MOIIHOCTb, JHEPTUs
B3aMMO/ICHCTBUS TeJla ¢ 3eMJIEH BOIU3H €€ TOBEPXHOCTH, SHEPTHS YIIPYTOn
nedopMau Mpy>KUHBI, KOJMYECTBO TEIUIOTHI, aDCOIMIOTHAST TeMIIepaTypa
Tena, paboTa B TEPMOAMHAMUKE, BHYTPEHHSS OSHEPrusi HUACAIBLHOTO
OJIHOATOMHOTO Ta3a, padoTa UACaTbHOrO ra3a, OTHOCUTENIbHAS BIa)KHOCTD
Bo3ayxa, KIIJ[ naeanbHOro TEmIOBOro IBUTATEINS; 3JIEKTPUUYECKOE IOJIE,
HaIpsKEHHOCTh AJIEKTPUYECKOTO MOJIs, HANPSHKEHHOCTD MOJII TOYEYHOIO
3apsiia WIM 3apsKEHHOTO Iapa B BAKyyME M B IMDJICKTPHKE, ITOTEHIIUAI
AIEKTPOCTATUYECKOrO I0JIs, PA3HOCTh MOTEHUMAJIOB, JJIEKTPOIBHKYILAS
CuJjia, CWJIa TOKa, HANPSHKEHUE, MOLTHOCTh TOKA, AJIEKTpUUYEcKass EMKOCTh
IUIOCKOIO  KOHJIEHCATOpa,  CONPOTHBICHHUE  yyacTKa  LEeNu ¢
MIOCJIEA0BATENBHBIM U MMAPAIIJIENbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIIEKTPUYECKOTO NOJII KOHAEHCATOPA;

OOBSACHATP  OCOOCHHOCTH  MPOTEKaHHUS  (PU3MYECKHX  SIBJICHHIA:
MEXaHMYECKOE JIBMKEHHE, TEIUIOBOE JBWKCHHME YacTHI[ BELIECTBA,
TEIJIOBOE paBHOBecHE, OPOYHOBCKOE JBMXEeHHE, AU(PQy3us, UCTapeHue,
KHUIIEHUE U KOHJEHCAUWs, [JIABJIEHUE U KPUCTAJUIM3aLKs, HAIPABIEHHOCTh
TEILIONEpPEAAYM, IEKTPU3ALNS TEJl, SKBUIIOTEHIIMAIBHOCTD MOBEPXHOCTH
3apsKEHHOTO ITPOBOIHUKA,

MPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (PM3HUECKOM BETUYHUHBI OT
JIPYroM ¢ UCIIOJIb30BAHUEM MPSAMBIX H3MEPEHHM, TPU ’TOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHUpOBaTh pe3yNbTaThl IOJYYEHHOM 3aBUCHMOCTH
¢usznyeckux BENMMYUH B BHIE TIpadukoB C Y4ETOM aOCOIIOTHBIX
MOTPEIIHOCTEd  M3MEpPEHMM, JIeJlaThb  BBIBOABI [0  peE3yjbTaTaM
UCCIIEIOBAHUS;



IPOBOJAUTH KOCBEHHbIE HM3MEPEHUs (PU3MUECKHX BEJIUYMH, HPU STOM
BbIOMpaTh ONTHUMAJBHBIA METOJ] W3MEpPEHUs, OICHUBATh A0COIIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSAMBIX M KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEI0KEHHON TMIOTE3bI: MIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHATU3UPOBAThH
MOJly4YE€HHBIE PE3yJIbTaThl U JENIaTh BBIBOJ O CTaTyce MPEeaOKEHHOM
TUIOTE3bI;

coOJro1aTh IpaBuia 6€30MaCHOTO TPy Aa P MPOBEIACHUU UCCIIEIOBAHUN B
paMKax  y4yeOHOTrO  OJKCHEpUMEHTa, MpakTUKymMa W y4deOHo-
UCCJIEIOBATENIbCKOW U TMPOEKTHOM NESATEIbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OPAaTOPHOTO 0OOPYI0BAHMS;

pemaTte pacyE€THBIE 3aJa4d C SIBHO 3aJaHHOM M HESIBHO 3aJaHHOU
bu3nUecKoil MOJIENIbI0: Ha OCHOBAHHMM aHajIW3a YCIOBHUS OOOCHOBBIBATH
BBIOOp (u3MUECKOW MOJENH, OTBEYarolleil TpeOoBaHUSM 3ajlayw,
IPUMEHSATH OPMYJIBL, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIaThl (PU3NUECKUX
TEOpUH MpPU UCMHOJIH30BAaHUM MATEMaTHYECKUX METOJIOB pELIeHMs 3ajad,
IPOBOANUTH Pacu€Thl HA OCHOBAaHMHM MMEIOIIMXCS JTaHHBIX, aHAJTM3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOAbI PEHICHUS C YUETOM IMOIYUYEHHBIX
pe3yIbTaTOB;

peliath KayeCTBEHHbIE 3aJaud, TPEOyIoLIMe NPUMEHEHHUs 3HaHUM U3
pa3HBIX pa3aesioB Kypca (PU3UKU, a TAKKE WHTErpallui 3HAHUM U3 IPYTUX
IPEJIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY pacCy>KJICHUI ¢ ONOPO HA U3YUYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U GU3HYECKUE SIBJICHUS;

UCIIONIb30BAaTh TEOPETHYECKHUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
PUHILIUIIOB PaOOTHI U3MEPHUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKHUX MPOIIECCOB;

IPUBOAUTH TPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-PU3UKOB
B pa3BUTHE HAyKHU, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pa3BUTHE TEXHUKH W TEXHOJIOTHIA;

aHaAJIM3UPOBATh U OLICHUBATH MOCJEICTBUS OBITOBOI U MPOU3BOJACTBEHHON
NESATEIbHOCTH YEJIOBEKa, CBA3AHHOM C (PU3MUYECKUMHU NpOLEcCaMu, C
MO3ULIKUNA SKOJIOTUYECKON 0€30MaCHOCTH, MPEICTABICHUN O PALIMOHAIEHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUN
HAyKd M TEXHOJOTMH JUIs JaJbHEWIIEro pa3BUTHUA YEJIOBEYECKOTO
00I11eCTBa;

MPUMEHSTH Pa3JIMuHbIe CIOCOOBI paboThl ¢ MHpOpMaIen (PU3NIECKOro
COJIepaHUsi C MCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJOTHM, IPU 3TOM HUCIOJIH30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE



TEXHOJOTHH JJii TIOMCKa, MepepabOTKH U TPEIbSIBICHUS Y4eOHOH H
HAYYHO-MIOMYJISIPHON MH(OpMALMK, CTPYKTYPUPOBAHUS U UHTEPIPETALIMH
uHbOpMaIlMK, TOJYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHATM3UPOBaTh  IOJydyaeMylo  HMHPOpPMAlMIO W OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA WH(OPMALINY;

IPOSIBIISATH OpraHMu3alOHHbIC u MO3HABATEJIbHBIC YMEHHUS
CaMOCTOSATEJIBHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B POIIECCE BHITTOTHEHUS
HPOEKTHBIX U Y4eOHO-UCCIIeI0BATENLCKUX PaldoT;

paboTaTh B TIpymne C HUCIOJIHEHUEM pa3IMYHBIX COLHUAIBHBIX PpOJIeH,
IUTAHUPOBATh PabOTy TPYMIbl, PAMOHATIBEHO PACIpPEAesiTh ACSITEIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsX, aJIeKBaTHO OIICHUBATh BKJIAJ KaXJOrO U3
YYaCTHHUKOB TPYIIIIHI B PELICHUE PacCMaTpUBAEMOM MPOOIIEMBI,

HPOSIBJISATh MOTUBAIMIO K Oyayiel npodeccuoHaibHO AesITeIbHOCTH O
CHEIHUAIBHOCTIM (PU3UKO-TEXHUIECKOTO MPOduIIs.

K xoniy oOydenus B 11 kiiacce mpeaMeTHbIe pe3yJbTaThl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHUI:

MOHUMATh POJIb (PU3UKU B IKOHOMUYECKOM, TEXHOJIOTHIECKON, COIIMATTbHOM
U 3TUYECKOHN cdepax NeATeIbHOCTH YeJOBeKa, poJib U MECTO (PU3UKU B
COBPEMEHHOUM Hay4yHOU KapTUHE MUpPA, POJIb ACTPOHOMUHU B IPAKTUUECKON
JeSATEeIbHOCTH YeJIOBEeKa U JajbHEHIIeM HAay4YHO-TEXHUYECKOM PAa3BUTHUH,
3HAQUYEHHE OMNMCATEJIbHOM, CHUCTEeMATU3UPYIOIIEH, OOBSCHUTEIBHOU U
IPOTHOCTUYECKOW (PYHKIMHA (PU3NYECKOW TEOpUH — BJICKTPOAMHAMHUKH,
CHEIMAIIBHOM TEOpUM OTHOCUTEIBHOCTH, KBAaHTOBOM (DM3HMKH, PpOJIb
busnyeckoil Teopun B (POPMHUPOBAHUU TNPENCTABICHUNA O (PU3UUECKOM
KapTUHE MHpa, MECTO (PU3MYECKOM KapTHUHBI MHpa B OOIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPO/IE;
pa3ianyaTh yCIOBUS MPUMEHUMOCTH MOJIEeH (PU3NYECKUX TEJ U IPOLIECCOB
(sIBJIEHUI): OTHOPOAHOE AJIEKTPUUYECKOE U OJHOPOJHOE MATHUTHOE IOJIA,
rapMOHUYECKUE KOJIeOaHUs, MaTEMaTUYECKUU MAasiTHUK, WACAIbHbIN
PY>KUHHBIN MAasITHUK, rapMOHUYECKUE BOJIHBI, ujeanbHbINA
KOJIe0aTeNIbHBIN KOHTYP, TOHKAs JIMH3a, MOJIeNIeH aTOMa, aTOMHOTO spa U
KBAaHTOBOM MOJIC/IN CBETA;

paznuyarh yCiaoBUsA (TpaHMIlbl, O0JIACTH) NPUMEHUMOCTH (DPU3HUECKUX
3aKOHOB, TOHMMAaTh BCEOOHIMI XapakTep (yHAAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTIOIH30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSACHATH SJIEKTPOMArHUTHBIE MPOLECCHl U SIBICHUS,
UCIIONIb3YSl OCHOBHBIE TIOJIOKEHHS M 3aKOHBl JJIEKTPOJAMHAMUKH H
CHEUUaJbHOM  TEOpUH  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHUSs



AIEKTPUYECKOTO  3apsana, cuina Awmnepa, cwia JlopeHua, 3akoH
IIEKTPOMArHUTHOM  WMHAyKuuu, npaBuino  Jlenma, cBa3p  OJIC
CAMOMHAYKIIMM B OJJIEMEHTE JJIEKTPUYECKOW LENH CO CKOPOCTHIO
W3MEHEHUS CUJIbI TOKA, TOCTYJIAThI CIEIUAIIbHOW TEOPUU OTHOCUTEIbHOCTH
OWHIITEIHA);

aHATM3UPOBATh U OOBSICHATH KBAHTOBBIC IIPOIIECCHI U SIBJICHUS, UCTIONB3Y S
MOJIOKEHUSI ~ KBAaHTOBOM  ¢u3uku  (ypaBHeHHMEe  OWHIITEHHA  JUIA
dboTordekra, mepBblit 1 BTOpoi MocTynaThl bopa, MpUHIIUIT COOTHOIICHHUS
HeonpeaenéHHocTer [elizenOepra, 3akOHBI COXPAHEHMs 3apsiIOBOTO U
MacCOBOT'O YHCEJI U SHEPTUU B AJIEPHBIX PEAKIUAX, 32KOH PAJHMOAKTUBHOTO
pacraja);

OTMCHIBaTh (PU3MUECKHE TMPOIECChl W SIBICHUS, HWCIOJIb3YSl BEIMYWHBI:
HaMPSHKEHHOCTD JIEKTPUUYECKOTO MOJISL, MOTEHIUAT 3JIEKTPOCTATHUYECKOTO
NOJIs, Pa3HOCTh TMOTEHLMAJIOB, JJIEKTPOJABIKYIIAS CUila, WHAYKIUS
MAarHUTHOTO TIOJIsl, MArHUTHBIA TIOTOK, Cwia AmIiepa, WHIYKTUBHOCTD,
ANEKTPOABUKYIIAS CUJAa CAMOMHIYKIIMHM, SHEPryus MArHUTHOTO TOJIA
MPOBOJHUKA C TOKOM, PEJIATUBUCTCKUN UMITYJIbC, TOJIHASI SHEPTUsl, SHEPTUS
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTUSI K UMITYJIbC (POTOHA, MACCOBOE YHCIIO
U 3apsij siApa, SHEPTUs CBSI3U Spa;

OOBSACHATP  OCOOCHHOCTH  MPOTEKAaHHUS  (PU3MYECKHX  SIBJICHHIA:
JIEKTPOMArHUTHAS UHIYKIINS, CAMOWHIYKITHS, PE30HAHC, HHTEPPEPECHITHS
BOJIH, Judpakius, JIUCIEpPCUsi, TOJHOE BHYTPEHHEE OTpPaXKEHUE,
dbotoanekTpudeckuii 3pdekt (hororddekr), anbda- u 6era-pacnajsl sjaep,
raMmma-u3iaydeHue saep, Pu3ndecKue NPUHIUIBI CIEKTPaIbHOTO aHaln3a U
paboTHI J1a3epa;

ONPEACNISITh HANpPaBICHUE WHAYKIMM MArHUTHOTO TOJSl MPOBOJHHUKA C
TOKOM, CHJIbl AMIiepa u cuiibl JIopeHiia;

CTPOUTH U300paKE€HUE, CO3/IaBAEMOE TNIOCKUM 3€pKAJIOM, TOHKOMN JIMH30M,
U PaCCUUTHIBATH €TI0 XapaKTEPUCTUKHU;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHSTHUSL, TEOPUU U
3aKOHBI I aHaIM3a ©W OOBICHEHHWS  (PU3WYECKHX  TMPOIECCOB,
MPOUCXOMSIIUX B 3BE3MIAX, B 3BE3AHBIX CUCTEMaX, B MEKraJlaKTUUECKON
cpene; ABWKEeHMs HeOSCHBIX Tell, DBOJIIONNH 3BE3/ U BeeneHHoi;
MPOBOJIUTh HCCIICIOBAHNWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MpPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl IOJTYYEHHON  3aBUCHMOCTHU
bu3nuecKkux BEIUMYMH B BHUAE TIpaduKoOB ¢ YUYETOM aOCOJIOTHBIX
NOTPENIHOCTE  M3MEpPEHM, Jenarb  BBIBOABI IO  pe3yjbTaTaMm
UCCIIEIOBAHUS;



MPOBOJIUTh KOCBEHHBIC HM3MEPEHHUS (U3MUYECKUX BEIUYHMH, IMPU STOM
BBIOMPATh ONTHUMAIBHBIA METOJI M3MEPEHUs, OIICHUBATh a0COJIOTHBIC U
OTHOCHUTEIHHBIC TIOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPCHHUI;
IIPOBOJUTH OMBITHI IO TIPOBEPKE MPEII0KEHHON THIOTE3bI: TUIAHUPOBAThH
IKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJTM3UPOBAThH
MOJIyYCHHBIC PE3yJbTaThl U J€JaTh BBIBOJ O CTaTyce MPEIIOKEHHON
TUTIOTE3HI,

OTHCHIBATh METOJIbI TTOTYYCHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUA;
coOroaaTh mpasuiia 6€30MacHOTO TPpyAa MPH MPOBEICHUH UCCIICIOBaHHI B
pamMkax  yd4eOHOro  OKCIepMMEHTa, TNpaKTHKymMa ©  y4eOHO-
WCCJIEIOBATEIILCKOW W TPOEKTHOW JIEATEILHOCTH C HCIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OPAaTOPHOTO 0OOPYIOBAHMS;

pemath pacy€THBIE 3aJadydl C SBHO 3aJaHHOW ¥ HESBHO 3a/IaHHOM
¢u3MYECKO MOJENbI0: HAa OCHOBAaHMM aHajn3a YCJIOBHS BBIOMPATH
dbu3ndecKkue MoJeIu, OTBEYarolmue TpeOOBAaHUSAM 3a/laud, MPUMEHSITH
dbopMyIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJAaThl (PU3UUECKUX TEOPHUI
Opy  WCIOJB30BAHUM MAaTEMAaTHYECKUX METOJOB pEIICHHsS  3ajad,
IIPOBOJNUTH PAcU€Thl HA OCHOBAaHMHM MMEIOIINXCS TaHHBIX, aHATM3UPOBAThH
PE3YNBTAThl B KOPPEKTHUPOBATH METOJBI PEIICHUS C YIETOM TOTYUEHHBIX
pe3yJIbTaTOB;

pemath Ka4eCTBEHHBIC 3aJaud, TpeOyromue TPUMEHEHUS 3HAHWN W3
Pa3HBIX pa3leoB Kypca GU3MKH, a TAK)KEe MHTETPallii 3HAHUH U3 APYTUX
NPEIMETOB ©CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAMBATH JIOTHYECKYIO
IIENIOYKY pacCyKJIECHUI C ONOPOI Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U PU3NYECKUE SIBICHUS,

UCIIOJIP30BAaTh TCOPETUUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MIPUHIIATIOB PaOOTHI U3MEPHUTEIBHBIX MPUOOPOB, TEXHUIECKUX YCTPOHUCTB U
TEXHOJIOTHUECKHUX TPOIIECCOB;

MPUBOJIUTH TPUMEPHI BKJIaJa POCCUMCKUX U 3apyOSKHBIX YIEHBIX-(DU3HUKOB
B pa3BUTHE HAyKHU, B OOBSCHEHHE MPOILECCOB OKPYKAIOIIETO MHpa, B
pa3BUTHE TEXHUKH W TEXHOJIOTHIA;

aHAJIM3UPOBATh M OIICHUBATH MOCJEICTBUS OBITOBON M MPOU3BOCTBEHHON
JESITEIIbHOCTH 4YEJIOBEKa, CBSA3aHHOW C (PU3WYCCKUMHU TMPOIECCAMU, C
MO3UINI KOJOTHYECKON 0€30IacCHOCTH, MPEACTABICHUHN O PAIlMOHATIEHOM
MPUPOOTIOIH30BAHNN, & TAKKE Pa3yMHOM HCIOJIb30BAHUM JTOCTHKCHUN
HAyKd M TEXHOJOTMHA JUIS JaJbHEUIETr0 pa3BUTHUA YEIIOBEYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3JIMuHbIe CIOCOOBI paboThl ¢ MHpOpMaIen (PU3NIECKOro
COIEpXaHUSI C WCIOJIb30BAHUEM COBPEMEHHBIX HWH(OPMAITMOHHBIX



TEXHOJOTHM, IPU 3TOM HUCIOJIH30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIE
TEXHOJOTHH JJii TIOMCKa, TepepabOTKH U TPEIbSIBICHUS Y4eOHOH H
HAYYHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIMH
UHpOpMALIUK, TOJYYEHHON U3 pa3lIWYHbIX HMCTOYHUKOB, KPUTHYECKU
aHATM3UPOBaTh  IOJydyaeMylo  MHPOpPMALMIO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHWUW, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA WH(OPMALINU;

HPOSIBIISTD OpraHu3alMOHHBIC u TI03HABATEJIbHBIC YMEHUS
CaMOCTOSATEJIBHOTO PUOOPETEHUSI HOBBIX 3HAHUH B IIPOIIECCE BHITTOTHEHUS
HNPOEKTHBIX U Y4eOHO-UCCIIeI0BATENLCKUX PaldoT;

paboTaThb B TpyMIE C MCIOIHEHHEM pa3jIHYHbIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIbI, PAMOHATIBEHO PACIPEACATh ACSITEIbHOCTD
B HECTAHJAPTHHIX CUTYaIMsX, aJleKBaTHO OLICHWBATh BKJIAJ KaXKJIOTO U3
YYaCTHHUKOB TPYIIIIHI B PELICHUE PacCMaTpUBAEMOM MPOOIIEMBI,

IPOSIBIISATE MOTUBAIMIO K Oyayiiei nmpoheccuoHanIbHOM AesITEIbHOCTU IO
CHEIHUAIBHOCTIM (PU3UKO-TEXHUUIECKOTO MPOduIIs.



4. TemaTu4eckoe VIAHMPOBaHUE Y4eOHOro npeaMera «Pusuka. Yriay0JeHHbIH
YPOBEHb)

10 kaacce

Ne

Pa3zpen/Tema

Koia-Bo
4acoB,
OTBOJAUMBIX
HA
u3yuyeHue
TeMBI

JJIeKTPOHHBbIE YU4eOHO-
MeTOANYEeCKHe
MaTepuabl

dopma peasm3zanuu
BOCIIMUTATEJIbHOTO
NMOTEHIHAJIA TeMbI

Paznen 1. HAYYHBIA METO/I ITIO3HAHUS ITIPUPOIBI

1.1

Hayunsiii MeTog
ITO3HAHUS TIPUPOJIBI

6

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

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

Wroro no pazngeny

Pasnea 2. MEXAHUKA

2.1

Kunemaruka

10

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

CoBepleHCTBOBaHUE
HaBBIKOB pa0bOTHI B
KOJIJICKTUBCE.

2.2

Jnnamuka

10

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c¢

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

23

CraTtuka TBEpJOTO Tena

but6moreka [IOK
https://m.edsoo.ru/7f41c97c¢

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

24

3aKOHBI COXpaHEHUs B
MEXaHHUKe

10

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

Bocmnuranue
KYJIbTYPbI
MIPOCTPAHCTBEHHOIO
MBIIIICHUS,
BOCIIUTAHUEC
KYJIbTYPbI
KOHCTPYKTHUBHOTO
MBIIITICHUS.

Hroro no pazgeny

35

Pasnea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJNMHAMUKA




3.1

OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOM TEOpUU

15

but6mmoreka [IOK
https://m.edsoo.ru/7f41¢c97¢

Bocnuranne
KYJbTYPBI
MTPOCTPAHCTBEHHOTO
MBIIJICHUA,
BOCIIUTaHUE
KYJbTYPBI
KOHCTPYKTHBHOTO
MBIIIJICHNA.

3.2

TepMoguHamuka.
TennoBble MAILIMHEBI

20

bu6moreka [IOK
https://m.edsoo.ru/7f41c97c¢

Bocnuranue y
YUAIUXCS
COOpaHHOCT®,
aKKypaTHOCTh B
pabore,
TEpIEINBOCTh B
nporecce
BBITIOJTHEHUS
pacueTHBIX
onepanuu.

33

ArperaTHbl€ COCTOSTHUS
BeliecTBa. Pa3oBbie
MePEXObI

14

but6moreka [IOK
https://m.edsoo.ru/7f41¢c97c¢

Bocnurtanue y
yyaunuxcs
MOTPeOHOCTH JaBaTh
CaMOCTOATCIIBHYIO
OIICHKY (haKTam,
SABJICHUAM
OKpY’KaIoIlIero Mupa.

Hroro no pazngeny

49

Paznea 4. JIEKTPOJAMHAMUKA

4.1 | DIEKTpUYECKOE MOJIe 24 bubnuoteka [JOK PazButune
https://m.edsoo.ru/7f41¢97¢ | yBepeHHOCTH B
CBOMX 3HAHUSX,
YyBCTBa
CaMOYBaKEHHSI.
4.2 | IlocrostHHBIN 24 Bubmuotexa [JOK Bocnuranue ymeHnus
ANEKTPUICCKUHN TOK https://m.edsoo.ru/7f41¢97¢ | cayimare u
y4acTBOBATh B
00CyXICHUHT
poOIIEMBI.
4.3 | Toxu B pa3IMYHBIX 6 bubnuoteka [JOK CnocobcTBOBaHME
cpenax https://m.edsoo.ru/7f41¢97¢ | ycraHOBICHHIO
MOJIO)KUTETbHBIX
MEXITMYHOCTHBIX
OTHOLLIEHUH B
KJ1acce.
Wtoro no pazngeny 54
Pa3nen 5. PUSHMYECKHUN TIPAKTUKYM
5.1 duznveckui 16 bubmuoreka [JOK Bocnuranue
MIPAKTUKYM https://m.edsoo.ru/7f41c97¢ | mOIOKUTEIBHBIX
MOTHBOB OOYYCHHSI.
Htoro no pazngeny 16




Pe3epBHOE Bpems

10

OO1u1ee KOIMYECTBO YaCOB 170
11 xnace
Ne Pazngen/Tema Kou-Bo JJIeKTPOHHBbIE yueOHo- | Popma peanu3anuu
4acos, MeTOoAuYeCKHue BOCIIMUTATEJIbHOTO
OTBOIHUMBIX MaTepHaIbl NMOTEHI[HAJIA TeMbI
Ha
u3ydeHue
TeMbl
Pa3nea 1. JIEKTPOANHAMUKA
1.1 bubmmoreka [IOK IToxroroska k
https://m.edsoo.ru/7f41c¢97¢ | ocozHaHuIO BHIOOPA
MarauTHOE 110J1€ 14 najpHenImen
o0Opa3oBaTenbHOI
TPACKTOPHH.
1.2 bubmnorexa [JOK CnocoOcTBOBaHUE
https://m.edsoo.ru/7f41c97¢ | ycTaHOBICHHIO
DNeKTpOMarHuTHas 13 MOJIOKUTEITHHBIX
WHIYKIUS MEXJIMYHOCTHBIX
OTHOUIEHU B
KJ1acce.
Htoro no pazueny 27
Paznea 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHIIeCKe bubmmoreka [IOK CoBepiieHCTBOBaHUE
10 https://m.edsoo.ru/7f41¢97¢ | HaBBIKOB PabOTHI B
KoseOaHus
KOJUICKTHUBE.
2.2 bubmmoreka [IOK [Iponomkenne
https://m.edsoo.ru/7f41c97¢ | hopmupoBanus
KYJBTYPBI OOIIEHUS
ONEeKTpOMarHuTHbHIE 15 u
KoseOaHus KOMMYHHUKATHUBHBIX
yMEHUH 4yepes
OpraHH3aIII0
IpYNIOBOH pabOTHI.
23 bubmmoreka [IOK Bocnuranue y
MexaHnueckue 1 https://m.edsoo.ru/7f41c97¢ | yuammxcs
3JIEKTPOMArHUTHBIE 10 YBEPEHHOCTH B cebe,
BOJIHBI CBOMX CHJIaX U
BO3MOYKHOCTSIX.
2.4 bubmuorexa [JOK Bocnutanne ymenus
Onruka 25 https://m.edsoo.ru/7f41¢97¢ | cnymiate u

Y4aCTBOBATh B




00CyXIeHUN
po0JIEMBI.

Hroro no pazngeny

60

Pazzen 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

3.1 | OcuoBsl CTO 5 bubmuorexa [JOK PazButune
https://m.edsoo.ru/7f41c97¢c | yBepeHHOCTH B
CBOMX 3HAHHUSIX,
YyBCTBa
CaMOYBa)KCHHSI.
Hroro no pazngeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 Koprycky ispHo- bubmuorexa [JOK CoBeplieHCTBOBaHUE
) 15 https://m.edsoo.ru/7f41¢97¢ | HaBBIKOB PabOTHI B
BOJIHOBOM JTyanun3m
KOJJIEKTHBE.
4.2 bubmmoreka [IOK [Iponomxenue
https://m.edsoo.ru/7f41c97¢ | hopmupoBaHus
KYJITYpBI OOIIEHUS
®duznka aTomMa 5 1
KOMMYHHKATHBHBIX
YMEHHH Yepe3
OpraHU3aIIIo
TPYIIOBON PabOTHI.
4.3 bubmmoreka [IOK Bocnuranue y
du3nka aTOMHOTO SA7pa https://m.edsoo.ru/7f41c97¢ | yuammxcs
1 DJIEMEHTAPHBIX 5 YBEPEHHOCTH B cele,
4acTHIl CBOMX CHJIaX U
BO3MO>KHOCTSIX.
Htoro no pazneny 25
Paznea 5 QJIEMEHTBI ACTPOHOMHUU U ACTPO®PU3UKHU
5.1 | DnemeHThl acTpoHOMUH | 12 bubmmoreka [JOK Bocnuranue
1 aCTPOPU3NKH https://m.edsoo.ru/7f41c97¢ | MOMOKUATENBHOU
MOTHBAIINH K
npeaMeTy,
[IPaBUIILHON
CaMOOIICHKH,
YyBCTBa
CaMOCTOSITENIbHOCTH
Y OTBETCTBEHHOCTH.
Htoro no pazngeny 12

Paznea 6. PUSMUYECKUH MPAKTUKYM

6.1

dusnueckuii
IPaKTUKYM

16

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Bocnurtanue y
y4aIuxcst
coOpaHHOCTH,
AKKypaTHOCTH B
pabore,
TCPIICIIMBOCTHU B
nporecce
BBITIOJTHCHU A




pacyeTHBIX

onepauui.

Hroro no pazngeny 16

Paznean 7. OGOBIIAIOIIEE IOBTOPEHUE

7.1 | CucremaTuzanus u 15 bubmuorexa [JOK Bocnurtanue
000011EeHNE https://m.edsoo.ru/7f41c97¢ | MOTOKUATENBHOU
MPEAMETHOTO MOTHBAIIHH K
COJIEp>KaHus U OIbITa penMerTy,
NEeSTEIbHOCTH, MPaBHIIbHOMN
MPUOOPETEHHOTO MPU CaMOOIIEHKH, YyBCTB
M3YyUYEHUHU Kypca CaMOCTOSITEJIBHOCTH
¢usukm 10 — 11 1 OTBETCTBEHHOCTH.
KJIACCOB

Hroro no pazngeny 15

PesepBHOE Bpemst 10

OO011e€ KOJIMYECTBO YaCOB 170




5. Cucrema oneHUBaHUSA

Cucrema OLIEHKM NPHU3BaHA CIIOCOOCTBOBAThH MOJJIEPKAHUIO €UHCTBA BCEH
CUCTEMbI 00pa3oBaHMs, 00ECIEUCHUIO MPEEMCTBEHHOCTH B CHCTEME HENPEPHIBHOIO
oOpazoBanus. E€ ocHOBHbIMU (QYHKUIUSIMU SBIISIIOTCS: OPUEHTALIUSI 00pa30BaTEIbHOTO
mpolecca Ha JOCTHXKEHHME IUIaHUpYyeMbIX pe3ysibraToB ocBoeHuss OOII COO wu
obecnieueHue A(HPEKTUBHON OOpaTHOM CBSI3M, MO3BOJISIONIEH  OCYIIECTBIISITH
yIpaBjiIeHUE 00pa30BaATEIHHBIM MTPOIIECCOM.

OCHOBHBIMU HAIpaBICHUSIMA W TEJISAMH OIICHOYHOW JEATEILHOCTH B
o0pa3oBaTeNbHON OpraHU3alUK SIBISIIOTCS: OIEHKA 00pa30BaTEIbHBIX JOCTHIKCHHMA
o0ydJaronmmxcsi Ha pa3IMYHBIX 3Tarmax OO0y4YeHUs KaK OCHOBA WX MPOMEXKYTOUHOU H
UTOTOBOM aTTeCTallud, a TaKXE€ OCHOBAa MPOLEAYp BHYTPEHHEI0O MOHHUTOpPUHIA
o0pa3oBaTenbHON OpraHu3alui, MOHUTOPUHTOBBIX UCCIEAOBAaHUN MyHHUITUTIATHHOTO,
PETHOHATLHOTO U (eZIepaTbHOTO YPOBHEH.

Cucrema BHYTpEHHEH OLICHKU BKJIIOYAET:

® CTapTOBYIO IUAarHOCTHUKY;
® TEKYIIYI0 U TEMaTHYECKYIO OIICHKY;
® UTOTOBYIO OIEHKY;
® TIPOMEXKYTOUHYIO aTTECTAIUIO;
® TICHXOJIOTO-TIeIarOTUIECKOE
HaOJII0IEHIE
B cootBerctBun ¢ ®I'OC COOQO cucrema OLEHKHU peanuzyer

CHUCTEMHO-JCATEIbHOCTHBIM, YPOBHEBBIM M KOMIUICKCHBIM ITOAXOAbI K OLICHKE
oOpa3oBaTenbHbIX AocTkeHui. [loj oueHkoi o00pa3oBaTeNbHBIX JOCTHUKCHHMA
00y4aromerocsi MOHUMAETCsl OMNPEJCIICHUE M BBIPAXXKCHHE B YCJIOBHBIX 3HAaKaX —
Oaymtax, a TakKe B OLEHOYHBIX CYXICHUAX YUHUTENs CTEIIEHU COOTBETCTBUS 3HAHU,
YMEHUM M HaBBIKOB OO0ydYarolmerocss TpeOOBaHUSIM K YPOBHIO IOATOTOBKH
mKoJIbHUKOB, ycTaHoBiIeHHbIX OOII COO. Llenbio oneHnBaHus 00pa30BaTEIbHbBIX
JNOCTH)KEHUM ~ 00yYaroluxcsi  SIBISIETCS  ONpENEJICHUE  CTENEHU  OCBOCHMUS
obyuarommmucs OOIT COO.
dopMaMu KOHTPOJIS SBIISIOTCS:
® [IMCbMEHHAS: MUCBMEHHBII OTBET Y4Yalllerocsi Ha OAWMH WA HECKOJBKO
BONPOCOB (3amanuii). K mucbMeHHOI MpOBEpKE OTHOCSTCS: JOMAIIHHE,
MIPOBEPOYHBIC, KOHTPOJIbHBIE, COUMHEHMSI, TeCTOBBIE B popmarte OI'D, EI'D,
TBOpUYECKHUE pabOThl MPOEKTHBIE pa0OTHI;
® YCTHas: yCTHBIN OTBET Ha OJIMH MJIM HECKOJIBKO BOIIPOCOB B (popme nuasora,
MOHOJIOTa, Oecebl, coOeceTI0BaHusl, 3aUeTa Wk HHOU (opme;
e KOMOWHHMpOBAHHAs: MPEIIOJIAraeT COYETAHUE MHUCbMEHHBIX U YCTHBIX
(hopM MPOBEPOK B Pa3IUNYHOM COOTHOIICHHH.
KonTponbuabie paboThl (TECTBI) MPOBOAATCS TMOCTE MPOXOXKICHUS KaXKIIOTO
MOJYJIsI, @ TaKkke HMTOroBoe TectupoBanue B ¢opmare EI'D. Obmiee konmuyecTBO
KOHTPOJIBHBIX padoT 12: u3 pacuera 10 kiacc — 8 yacos; 11 kiacc — 4 gaca.
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