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IHHOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 (¢uU3MKEe Ha YpPOBHE CpeIHEro oO0uero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOXKEHHM W TpeOOBaHMU K pe3yJibTaTaM OCBOCHHUS
OCHOBHOM 00pa3zoBaTeapbHON mporpaMmbl, mpeactaBieHHbIx B PI'OC COO, a
TaKXkKe ¢ y4€ToM QenepanbHON pabouelt mporpammbl BocnuTanus u Konnenuun
npenoAaBaHus yueOHoro npeamera «Pusuka» B 00pa3oBaTeNIbHBIX OPTaHU3AIMIX
Poccuiickoit ~ Depepanmu,  peaqM3yOIMMUX  OCHOBHBIE  00pa3oBaTEIbHBIC
POTrPaMMBl.

[Iporpamma mo usuke onpeaensieT 00sI3aTENHPHOE MPEIMETHOE COICPIKAHNE,
yCTaHABIMBAET PEKOMEHYEMYIO TIOCIICIOBATEIPHOCTh H3YUYCHUSI TEM U PA3/ICIIOB
y4eOHOTO TIpeaMeTa ¢ YYETOM MEXKIPEAMETHBIX M BHYTPU MPEAMETHBIX CBS3EH,
JIOTUKKA y4eOHOro mpoliecca, BO3PACTHBIX OCOOCHHOCTEH  00yYaroIuXcs.
[Iporpamma mo ¢usuke Aa€T NpeACTaBICHHE O LENAX, COJEpKaHWUM, OOIIeh
cTpareruu OOydYeHHUs, BOCHHUTAHHMS M PAa3BUTHS OOYyYarOIIMXCS CpEACTBAMHU
ydaeOHOTOo TIpeMeTa « Du3nKay Ha yriryOJIEHHOM ypOBHE.

N3yuyenne kypca (U3MKM YriayOJIEHHOTO YpPOBHS IO3BOJISIET pEalNn30BaATh
3aJ1a4 Npo(eCCUOHATIBHOW OPUEHTAlLlMHU, HAIPABJIECHO HA CO3/laHUE YCIIOBUH I
NPOSIBIICHUS] CBOMX HWHTEIUICKTYaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH KaXKIbIM
oOydJamuMcsi, KOTOpble HEOOXOAMMBI il MPOJOJDKEHHs 00pa3oBaHUSA B
OopraHM3anusax mnpodecCHOHaTbHOr0 00pa3oBaHUs 10 pa3IUYHbIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELUATIBHOCTSIM.

B nporpamme 1o ¢u3MKe ONpEAENAIOTCS IUIAaHUPYEMBIE PE3yIbTaThl
OCBOEHUS Kypca (PU3MKH Ha YPOBHE CPEAHETO OOIIEro 00pa3oBaHUs: JINYHOCTHBIE,
MeTanpeJMEeTHbIe, TpeaIMeTHbie (Ha  yriayoméHHom  ypoBHe).  Hayuno-
METOJI0JIOTHYECKOM OCHOBOM Il pa3pabOTKu TpeOOBAaHUM K JIMYHOCTHBIM,
METalpeMETHbIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolIMuXcs, OCBOMBIIMX
nporpaMmy 1o (U3MKE Ha YpPOBHE CpelHero oOiiero oOpa3oBaHus Ha
yIIIyOJIEHHOM YPOBHE, SIBJISICTCSI CACTEMHO-IEATEIbHOCTHBIN MTOXO/I.

[Iporpamma no gu3MKe BKIIOYAET:

IUIAaHUPYEMbIE PE3yJIbTaThl OCBOCHHS Kypca (GU3MKM Ha yriyOJIEHHOM
YPOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIBTATHI IO TO/1aM O0YUYEHUS;

cozepxanue yueOHoro npeamera « Du3nkay mo rogamMm oOydIeHHS.

[IporpaMmMa mo ¢u3uKe HMeeT NPUMEPHBIM XapakTep M MOXKET OBITh
UCIOJIb30BaHa YUUTENSAMU (PU3HUKH JIJIS1 COCTABJICHHSI CBOMX Pab0YHMX POrpamMm.

[TporpaMmMa no ¢u3nke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
IIPEAOCTABISAECT BO3MOXKHOCTH JUISI PEAIN3ALMAHA  PA3NUYHBIX METOAUYECKUX
MOJIXOJOB K MpernojaBaHUI0 (U3UKH Ha YIIIyOJEHHOM YpPOBHE IMpPH YCIOBHUU
COXpaHEHHUs 003aTENBHOM YaCTH COAEpKAHMSI Kypca.



®du3rka Kak Hayka O HauOolsiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTYyMas B
KauecTBe y4eOHOTO MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY
3HaHu# 00 okpy»katoieM mupe. LLkonpHbIM Kype HU3HKH — cCTeMOOOpa3yoIIuii
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIBKY (PHU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBJIICHUM, HW3Y4YaeMBbIX XHMHEH, OHOJIOTHEH,
busnueckoit reorpadueir u acrpoHommei. Mcmonp3oBaHWE W AKTUBHOE
nmpuMeHeHne (U3MYECKUX 3HAHUN OMPENeNTUIO XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTuKH, TPaHCIOpTa, OCBOCHHUS
KOCMOCA, MOJIYYCHHUSI HOBBIX MaTEpHaJiOB C 33JaHHBIMU CBOMCTBaMH. M3yueHue
(GbU3UKM BHOCHUT OCHOBHOW BKJaJ B (OpMHUpPOBAHHE €CTECTBEHHO-HAYUYHOU
KapTUHBI MUpa OO0ydYaromerocsi, B opMUpOBaHUE YMEHUM MPUMEHATh HAyYHbBIN
METO/] TO3HAHUS TIPHU BHITIOJTHEHUH UMM YUEOHBIX HCCIIEI0BaHUMH.

B ocHOBY kypca pu3uku Ha ypOBHE CpeTHEro 00111ero 00pa3oBaHus MOJIOKEH
pSA UIeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 OCTPOEHHUS.

Hoea uyenocmnocmu. B COOTBETCTBHUM C HEM KypC SBIIETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3leioB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKON, TAK U COBPEMEHHON (DU3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEMl MaTepuan Kypca (HU3HKH
o0benuHEH BOKpYr ¢u3nueckux Teopuid. Benmymmm B Kypce sBisercs
(dbopMupOBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
noJe.

Hoen cymanumapuzayuu. EE peanuszanmsi MpeanoyiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (HU3MUECKON HAyKH, OCMBICIICHHUE CBSI3M Pa3BUTHUSA
bu3uKM C pa3BUTHEM OOIIECTBa, a TaKXe C MHPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMHU M SKOJOTHYECKUMH MTPOOTIEMaMH.

Hoen npuxnaonoi nanpagnennocmu. Kypc pusuku yriayOia€HHOIO ypoBHS
IIPEANOoIaraeT 3HaKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTMYECKUX
IIPUIOKEHUM W3YYCHHBIX TEOPUM M 3aKOHOB. lIpm 3TOM paccMmarpuBaroTcsi Ha
ypOBHE OOIIMX MpPEICTaBICHUA W COBPEMEHHBbIE TEXHHYECKHE YCTpPOICTBa, U
TE€XHOJIOTUU.

Hoen »3konocuzayuu peanusyeTcs MNOCPEACTBOM BBEIACHHUS DJIEMEHTOB
CONICp)KaHMs, TOCBAIMIEHHBIX OKOJOTHYECKMM TMpoOjIemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKU U TEXHOJIOTHH, a TaKXKe OOCYKICHUS
po0JIeM palMOHAIBLHOTO MPUPOIOIOIB30BAHUS U HKOJIOTHYECKOI 0€301MacHOCTH.

OcBoeHHe cojiepKaHusl MPOTrpamMMbl IO (GU3KKE JOHKHO OBITh TOCTPOCHO Ha
MPUHIIAIIAX CHCTEMHO-JIEATEIbHOCTHOTO moaxonaa. s Gu3uku peanusainus dTHUX
MIPUHIIAIIOB 0a3UPyeTCsl Ha MCIIOIh30BAHUH CAMOCTOSITEIEHOTO YKCIIEPUMEHTa KaK
MOCTOSTHHO JIeHcTByomero (akropa ydeOHoro mporecca. s yrimyO6iaéHHoro
YpOBHS — OTO CHCTEMa CaMOCTOSTEIBHOTO YYCHHUYECKOTO OSKCIIEpPUMEHTa,
BKJIFOYAIOIIETO (PPOHTAJIBHBIE YYCHHUYECKHE ONBITHl MPU H3YYCHUH HOBOTO
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Mmatepuaia, JabopaTopHble paboThl U paboThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crnocoba peanu3alMu (puU3MUECKOro mpakTukyma. B mepBom ciyuae
IPaKTUKYyM TpoBoauTcs nu6o B koHue 10 u 11 kimaccoB, mubo mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXIOM H3 JTHX KiaccoB. Bropoit cmoco6 — 3T0
UHTErpalus paboT MNpakTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboT, KOTOpHIE
IpOBOJASATCS B Ipoliecce u3ydeHus paszaena (temsl). [Ipu 3Tom mon paboramu
IPaKTUKyMa TTOHUMAETCsl CaMOCTOATEIbHOE HMCCIIE0BaHUE, KOTOPOE MPOBOAUTCA
110 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BHJ1a 0€3 MOIIaroBoi HHCTPYKIIHU.

B nporpamme mno (¢u3Mke CcUCTEMa YUYEHHMYECKOIO SKCIEPUMEHTa,
71a00paTOPHBIX pabOT M IMpaKTUKyMa IPEJICTaBIeHA €IMHBIM IepeuHeM. BriOop
TEMATUKU U1 3TUX BUJOB YUEHHUYECKUX MPAKTHUUECKUX Pa0bOT OCYIIECTBIISIETCA
y4acTHUKaMU 00pa30BaTEIbHOrO MPOLECCa UCXOAS U3 OCOOEHHOCTEN OYPOYHOIO
IUIAaHUPOBAHMSI M OCHallleHus KabuHera ¢usuku. [Ipm sTOM oOecneunBaercs
OBJIaJiIcHUEe OOYyYaIOUUMHUCS YMEHUSAMU MPOBOJUTH NPSIMblE U KOCBEHHBIC
U3MEPEHMs], UCCIIEeIOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEJIUYUH U TOCTAHOBKY
ONBITOB IO MPOBEPKE MPEMIOKEHHBIX THIIOTES.

Bonpiioe BHUMaHHME yAeNnseTcs PELICHUI0 PAcUETHBIX M KayeCTBEHHBIX
3agad. [lpu 3TOM nns pacy€THBIX 3a7a4 IPUOPUTETOM SBIISIOTCA 33Ja4M C SIBHO
3aJJaHHOM M HESIBHO 3aJJaHHOW (PU3UYECKOW MOJIEIbIO, MO3BOJISIONINE TPUMEHATD
U3yUYCHHbIE 3aKOHbl U 3aKOHOMEPHOCTH KakK M3 OJHOrO pasfiena Kypca, Tak U
UHTETpUpPYs NPUMEHEHUE 3HAHUN U3 pa3HbIX pa3ziesioB. [[1s kadyecTBEHHBIX 3a]au
IPUOPUTETOM SIBJSIIOTCS 33JaHUsl Ha OOBACHEHME/TIPEeICKa3aHUE MPOTEKaHUS
(bu3nYecKuX SBJECHUN U MPOIIECCOB B OKPYKAIOLIEH *KU3HU, TpeOyroue BbIOOpa
bu3nYECKON MOAENH AJIsi CUTYally PAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusmu DPIOC COO k wmaTepuaibHO-
TEXHUUYECKOMY OOECIIEUCHHUI0 Y4eOHOTO IMpolecca Kypc (U3UKH YriayOJEHHOTO
YPOBHS Ha YPOBHE CPEIHET0 00IIEero 00pa30BaHUs TOJKEH M3Y4aThCs B yCIOBUSIX
npeaMeTHoro kabuHeTa. B kaOuHere (U3MKM JOHKHO OBITh HEOOXOJUMOE
nabopatopHoe 00OpYyIOBaHUE Jisi BBIMNOJIHEHHS YKa3aHHBIX B Iporpamme IO
¢u3MKe YYEeHHYECKHX OMNBITOB, Ja0OpaTOPHBIX pabOT U paboT MpakTUKyMa, a
TaK>Ke JIEMOHCTPaLlMOHHOE 000py10BaHUE.

JleMoHCTpallMOHHOE  000pyJoBaHHEe (POPMHUPYETCSI B COOTBETCTBUH C
NPUHIUIIOM MHHAMAQIBHOM  JTOCTAaTOYHOCTH H  OOECHEYMBAET IOCTAHOBKY
IIEPEUUCIICHHBIX B TIporpamMMme IO (HU3HMKE KIIOYEBBIX JEMOHCTpAIUK s
WCCIICIOBAaHUSI ~ M3YYaeMbIX SIBJICHHH M  TPOILECCOB, OSMIUPUYECKUX U
(GyHIaMEHTANBHBIX 3aKOHOB, HX TEXHUYECKUX PUMEHEHHH.

JIabopaTopHOoe 0OOpyIOBaHME Ui YYEHHYECKHX MPAKTUYECKHX padoT
dopMHpyeTcss B BHJE TEMAaTUYECKHX KOMIUIEKTOB M OOECIICYMBACTCS B pacuére
OJTHOTO KOMIUICKTa Ha JBYX OOydYaroImmuxcs. TeMaTHYeCKUE KOMIUICKTBI
71a060paTOPHOTO O0OPYAOBAHMS JOJDKHBI OBITH TIOCTPOSHBI HAa KOMIUIEKCHOM



UCIIOJIb30BaHUU AHAJIOTOBBIX U LM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE€ ITU(PPOBBIX 1a00paTOPU.

OCHOBHBIMU LENISIMU U3y4eHUS (PU3UKHU B 00IIeM 00pa30BaHUU SIBISIFOTCS:

dbopMupOBaHHEe UHTEpeca M CTPEMIICHHS OOYYaloNmMXcs K HaydHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHEC WX HWHTEIUICKTyaIbHBIX H  TBOPYECKHX
CHOCOOHOCTE;

pa3BUTHE MPEACTaBICHUN O HAy4yHOM METOJe MO3HaHWus U (popMmupoBaHHE
UCCIIE0BATEIBCKOTO OTHOILIEHUS K OKPY KAIOIIUM SIBJIICHUAM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa M3yueHHUs] OCHOB
CTpPOEHHUS MaTepuu U QyHAaMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCMOJIb30BaHUEM (PU3UUECKUX
3HaHUHI ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHUpOBaHUE TMPEACTABICHUM O pOJIM (PUIMKU IS Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHU;

pa3BuTHE IIPEACTaBICHAN 0 BO3MOKHBIX cdepax Oyaymuieit
npo(hecCHOHANBHOM  JIEeATENBHOCTH, CBSI3aHHBIX C (PU3MKOM, TMOATrOTOBKA K
nanbHeleMy oOy4eHHIO B 3TOM HaIlpaBJICHUU.

JlocTrKEHHE ATUX Ieed 00eCIeuynBaeTCs PENICHHEM CIICAYIONINX 3aJad B
mpoliecce u3yueHus Kypca GU3NKA Ha yPOBHE CPEIHETO O0IIero oOpa3oBaHuUS:

npuoOpeTeHne CUCTEMbl 3HaAHUI 00 O0IMX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpUAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSpHYI  (U3HUKY,
AIIEKTPOAMHAMUKY, KBAHTOBYIO (DU3MKY M 3JIEMEHTHI aCTPOPU3HKHY;

dbopMupOBaHUE YMEHUM MTPUMEHAITh TEOPETUUECKUE 3HAHUS NI OOBSICHEHUS
bu3nYecKUX SBJICHUM B TMPUPOAC U JJIsl NMPUHITHS MPAKTUYECKUX PEIICHUH B
IMOBCEIHEBHOM XU3HU;

OCBOEHHE CIOCOOOB pEIICHHsS PpA3NIMYHBIX 3a7ad € SIBHO 3aJaHHOU
duznyecKkoil MoJEeNbIo, 3a/1ay, MOJApPa3yMeBAIOIINX CAMOCTOSITEILHOE CO3/IaHUe
¢usznyeckoil Mopenu, aJeKBaTHOW YCIOBHSM 3aJadd, B TOM 4HCIE 3ajad
VHXEHEPHOI'0 XapaKTepa,

NMOHUMaHuEe (U3UYECKUX OCHOB U TIPUHIIMIIOB JEHCTBHSI TEXHUYECKHUX
YCTPOMCTB Y TEXHOJOTMYECKUX MTPOLECCOB, UX BIUSIHUS HA OKPYKAIOIIYIO CPENLY;

OBJAJICHUE METOAAMHU CAMOCTOSTENBHOTO IUIAHUPOBAHUSA W IPOBEICHHUS
¢u3nyecKux SKCIEPUMEHTOB, aHajiM3a MW HMHTepIpeTauud UHGOpMaLUH,
OIIPEECIICHUS JOCTOBEPHOCTH IOJyYECHHOTO PE3YIIbTaTa;

CO3JaHucC YCJIOBI/Iﬁ L pasBUTUA YMCHI/Iﬁ HpOGKTHO-HCCHCHOB&TCHLCKOﬁ,
TBOp‘ICCKOﬁ JACATCIIBHOCTH,



pa3BHUTHE UHTEpeca K chepaM MpopecCHOHATLHON eI TeNbHOCTH, CBI3aHHON
¢ pU3UKOM.

B cootrBerctBun ¢ tpeboBanusimu PI'OC COO yriayOn€HHBIN ypOBEHb
u3ydyeHus yudeOHoro mpenmera «®dusmka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHusl BbIOMpaeTCd OOYYAlOIIMMUCA, IUIAHUPYIOIIMMU MPOJOJHKEHHE
0o0pa3oBaHMs MO CHEIHATBHOCTIM (PU3UKO-TEXHUUECKOTO MPOduIIs.

Ha uzyuenue ¢usuku (yrmyOnéHHBIH YpOBEHb) Ha YPOBHE CPEIHETO OOIIETo
obpazoBanus otBoauTcs 340 yacos: B 10 kiacce — 170 yacoB (5 yacoB B HENEIIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIIO).

[Ipenyaraemeiii B mporpamMme 10 (U3HMKE TIepeueHb J1ab0paTOpPHBIX U
MPAKTUYECKUX paldOT SBISICTCS PEKOMEHJIOBAaHHBIM, YYHUTENb JEJacT BBIOOD
pOBENCHUS J1a0OpPaTOPHBIX pPadOT M OMBITOB € YYETOM HMHIWBHIYaIbHBIX
0COOEHHOCTEH 00yYarOIUXCS.

COIAEPKXAHUE OBYUEHUSA
10 KJIACC
Paznen 1. Hayunbiii MeTO O3HAHUSA PUPOBI.

®dusuka — pyHnaMeHTanbHas Hayka o mpupoje. HayuHslii MeTo MoO3HaHUA U
METO/IbI UCCIEIOBAaHUS (PUZNUYECKUX SIBIICHUH.

DKCIEpUMEHT U TEOpHUs B MpoOIlecce MO3HaHWs Mpupoasl. HabmrogeHue u
HKCIIEPUMEHT B (PU3HUKE.

CnocoObl  u3mepeHuss (GU3UYECKUX BEIUYUH (QHAJIIOTOBBIE W LHU(POBBIC
U3MEpUTENbHbIC TPUOOPHI, KOMITBIOTEPHBIC JTATYNKOBBIE CHCTEMBI).

[TorpemnocT  w3MepeHWid  QU3NYECKUX  BEIWMYMH  (aOCOMIOTHAs U
OTHOCHUTEJIbHAs).

MogaenupoBanue (U3NYECKUX SIBIEHUM M IMPOLECCOB (MaTepHalibHasl TOYKa,
a0COJIFOTHO TBEPJIOE TEJO, WJealIbHAsl MKUJKOCThb, HWJCaJbHBIA ra3, TOYECUHbIN
3apsan). ['mnore3a. @U3nYECKUil 3aKOH, FPaHULBl €ro NpuMeHUMocT. Pusndeckas
TEOPHUS.

Ponb u mecto ¢u3uku B (HOpMUPOBAHMHM COBPEMEHHOM HAyYHOW KapTHUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Yuenuueckuii 3xcnepumenm, nabopamophvie pabomul, NPAKMUKYM.

I/IBMepeHI/Ie CWJIbI TOKAa MW HAIIPSKCHHA B HOCIIK ITOCTOSAHHOI'O TOKa IIpH
ITIOMOIIIM aHAJIOT'OBBIX U I_II/I(I)pOBBIX HN3MCPUTCIIBbHBIX HpI/I60pOB.

3HaKoMCTBO ¢ HuGpoBoi jabopatopuedt no ¢usuke. [IpuMepsl u3MepeHus
(bU3MYECKUX BEJIMYMH TP MOMOIIM KOMIIBIOTEPHBIX JaTYUKOB.



Pa3znen 2. Mexanuka.
Tema 1. Kunemamuka.

Mexauuueckoe nBuxeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO IBUKECHUS.
Cucrema orcuéra.

[Tpsimast u oOpaTHast 3a1a4U MEXaHUKHU.

Pagnyc-BexkTop MaTepuasibHOM TOYKHM, €ro MPOEKUUH Ha OCH CHUCTEMBI
KoopauHat. Tpaekrtopusi.

[lepemenienne, CKOpOCTh (CpeAHsisi CKOPOCTh, MITHOBEHHAs CKOpPOCTb) U
YCKOPEHHE MAaTEpUAIbHOW TOYKHM, MX NPOCKUMH HA OCH CHUCTEMbI KOOPAMHAT.
Clio)xeHue nepemMenIeHuil U CII0KEHUE CKOPOCTE.

PaBHOMEpPHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE TBIKEHHUE. 3aBUCUMOCTD
KOOpIMHAT, CKOPOCTH, YCKOPEHHS U MYTH MAaTEPUAIBHON TOYKH OT BPEMEHHU U UX
rpaduKu.

CBoOomHOoe manmeHue. YcCKopeHue cBOOOAHOTO majeHus. J[BmkeHue Tena,
OpOIIIEHHOTO TIOJT YIJIOM K TOPH30HTY. 3aBHCHMOCTh KOODPJIWHAT, CKOPOCTH H
YCKOPEHUS MaTepUaIbHONH TOYKH OT BPEMEHH U UX TPaUKH.

KpuBonmHenHoe  nBuxeHue. JIBMKEHHE  MATEpPUAIIBHOW  TOYKHA 11O
OKPYKHOCTU. YTJIOBasi M JIMHEHHas ckopocTh. Ilepuox m vacrtoTa oOparieHus.
[lenTpocTpeMuUTENbHOE (HOPMAJIBHOE), KAacaTeIbHOE (TaHT€HIMAIbLHOE) U TOJIHOE
YCKOPEHUE MaTEPUAIIBHON TOUKH.

TexHu4YecKkne yCTPOWCTBA W TEXHOJOTHYECKHE TPOIECCHl: CIUIOMETD,
JIBWKCHHE CHApSIOB, IICTHBIE, IIecTepéHYaTtble W pPEeMEHHBIC Iepenayw,
CKOPOCTHBIE JTUQTHI.

Hemoncmpauyuu.

MOI[CJ'II) CHCTEMBI OTC‘IéTa, HIUTIOCTpalss KHHEMATUYCCKUX XapaKTCPUCTHUK
JABUKCHHA.

Crioco0bI UCCIIENOBAHUS IBKECHUH.

Wnmoctparyst mpeaesHoro mepexoaa U n3MepeHue MTHOBEHHON CKOPOCTH.
[TpeoOpazoBaHre ABMKECHUH C CIIOIH30BAaHUEM MEXaHU3MOB.

[Tagerue Ten B BO3IyXe U B pa3perKeHHOM ITPOCTPAHCTBE.

HabGmronenne aBmkeHuss Tena, OpOLIEHHOTO MOJA YIJIOM K TOPHU30HTY H
TOPU30HTAJIBHO.

Hamnpagnenue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.
[IpeoOpa3zoBaHue yIiI0BO CKOPOCTH B PEIYKTOPE.

CpaBHeHUE TyTeil, TPaeKTOpHi, CKOPOCTEW IBUIKEHUS OJIHOTO U TOTO XKe
TeJa B pa3HbIX CUCTEMAax OTCUETA.



Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npAKMUKyM.

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJIBbIO ONPENEIICHUS MIHOBEHHOU
CKOpOCTH.

N3MepeHne yCKOpeHUs MpU MPSAMOJIMHEWNHOM PABHOYCKOPEHHOM JBHKEHUH
10 HAKJIOHHOM ITIJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIyTH OT BPEMEHM IIPU PAaBHOYCKOPEHHOM
JBUKCHUU.

W3mepenne  yCKOpeHHss  CBOOOJHOTO  MmajaeHusi  (PEKOMEHIIOBAaHO
UCIIOJIb30BaHue IU(PPOBOI 1TabopaTopun).

W3yuenue pABMKEHHS Tena, OpOIIEHHOro Topu3oHTaldbHO. [IpoBepka
TUIIOTE3Bl O TMPSMOM NPONOPUUOHAIBHOW 3aBUCHMOCTH MEXKIY JAIbHOCTBIO
MOJIETA ¥ HAYaJIbHOM CKOPOCTHIO TENA.

N3yuenne nABWKEHHSA Tela IO OKPYKHOCTH C MOCTOSHHOW IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBHCHMOCTH TiepHoAa oOpalleHuss KOHMYECKOTO MasTHUKA
OT €T0 MapaMeTpoB.

Tema 2. lunamuxa.

IlepBbii 3akoH Hprotona. MueprumaneHble cucteMmsl oTcyéra. IIpmHnmn
oTHocutenpHOCTH ['anmunes. HenmHepuuanbHble cucTeMbl OTCUETA (OIpEAEIICHUE,
PUMEDBI).

Macca tena. Cuna. [IpyHuun cynepno3unuu cui.
Bropou 3akoH HeroTOHA 17151 MaTepHraaIbHON TOUYKHU.
Tperuii 3akoH HproTOHA 1711 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATCOTEHUs. OKBHBAJIEHTHOCTh TPAaBUTALMOHHOW H
MHEPTHOU MACCHI.

Cuna tspxkecTu. 3aBUCHMOCTb YCKOPEHMSI CBOOOJHOTO NaJE€HUS OT BBICOTHI
HaJ TIOBEPXHOCTHIO IUIAHETHI W OT reorpaduyeckoid IMUPOTHL. JIBUKEHHE
HEOECHBIX TeN U uX CIyTHUKOB. 3akoHbl Kerepa. IlepBast kocMudeckasi CKOpPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Ttema, aBmxyuierocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpEeHHS! CKOJIBKEHHS W CUJIa TPEHUS
nokosi. Koaddumment tpenus. Cwna CONpOTHUBIICHUS TPU JBWKEHUU Tejla B
KUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTU OTHOCUTEIBHOTO JIBHXKCHUSI.

Hasnenue. 'mapocratudeckoe napienue. Cuna Apxumesa.

TexHuueckue YCTpOﬁCTBa N TEXHOJOIMYCCKHEC IIPOLUCCChl: IMOANMIMITHHUKH,
ABUKCHUEC NCKYCCTBCHHBIX CITYTHHUKOB.



Hemoncmpauyuu.

HaOmronenue nBukeHuUs Tel B MHEPUUAIbHBIX U HEMHEPUUAIBHBIX CUCTEMAX
OTCUéTa.

[IpuHIMIT OTHOCUTETBHOCTH.

Kauenue ABYX HHWIHWHAPOB WM [IapOB pa3H0171 MacCcCbl C OJHWMHAKOBBIM
YCKOPCHHUEM OTHOCHUTCIIBHO HCHHepHHaHLHOﬁ CUCTEMBI OTCUYETA.

CpaBHEHHE  PpPABHOJIEWCTBYIOIIEH  NPHIOXKEHHBIX K TEIy CHI C
IIPOU3BECHUEM MACCHI TEJIa HA €r0 YCKOPEHHUE B MHEPLIMAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOBHMKAIOIIUX B pE3yJbTATE B3aUMOJICHCTBUS TEIL.
N3mepenne Mmacc no B3auMOIEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.

[{enTpoOeKHBIE MEXaHNU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbXEHUSI.
Yuenuueckuii skcnepumenm, nadopamopusie padomeul, npaKmMuKym.

N3mepenne paBHOACWCTBYIOLIEH CHII MPH JBM)KEHUU OpyCcKa MO HAKIOHHOMN
IIJIOCKOCTH.

[TpoBepka TUIIOTE3BI O HE3aBHCUMOCTH BpPEMEHHU JBIKEHHS Opycka IO
HAKJIOHHOM INIOCKOCTHU Ha 33JaHHOE PACCTOSIHUE OT €r0 MaCChI.

HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
PE3UHOBOM 00pa3iie, OT uX aehopmaluu.

V3yyeHnne IBWKEHUS CHCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IEPEKHMHYTON depe3
JIErKkuii OJIOK.

N3mepenne koddduiieHTa TpeHus MO BEJIMYMHE YTJIOBOTO KoddduimreHTa
3aBucuMocTy Fp(N).

HccnenoBanue nBUXeHUsT OpycKa MO HAKJIOHHOW IUIOCKOCTH C MEPEeMEHHBIM
KO3 UITUEHTOM TPEHUS.

W3yuenune nBUKEHUS TPy3a HA Bally C TPEHUEM.
Tema 3. Cmamuxa meépoozo mena.

Ab6comotHo TBEpmoe Teno. IloctynmatensHoe M BpaliaTteabHOE JBUKEHUE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpamieHus. Ilmedo cuibl.
CrnoxxeHue CHil, NPUIOKEHHBIX K TBEpAOMY Teiy. LleHTp Tsxkectu Tena.

YcnoBust paBHOBECHS TBEPAOTO TeEIA.

YcroiunBoe, HeYyCTOHYMBOE, Oe3pa3IMIHOe PaBHOBECHE.



TexHuyeckue yCTPOWCTBA U TEXHOJOTMYECKUE IPOLECCHI: KPOHIITEHH,
CTPOUTENBHBIN KPaH, PEIIETYATHIE KOHCTPYKLUU.

Jlemoncmpayuu.

VY ci10BUsL paBHOBECHSL.

Bune! paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxmuKym.

HccnenoBanne yclioBUM pPaBHOBECUS TBEPAOIO TeEJA, HMEIOLIErO0 OCh
BpalICHUS.

KoHcTpynpoBaHue KpOHIITEHHOB U PacY€T CUJT yIPYTOCTH.
N3yuenue ycTOMYMBOCTH TBEPIOTO TENA, UMEIOIIETO TUIOIaAb OMOPHI.
Tema 4. 3axonvl coxpanenusn 6 mexanuxe.

HMHYJII)C MaTCpHaHBHOﬁ TOYKH, CUCTCMbI MAaTCPHAJIbHBIX TOYCK. HCHTp MaccC
CUCTCMBbI MaTCPHAJIbHBIX TOYCK. TeopeMa O ABMXKCHUM LICHTpA MaccC.

WMty 1bC CHIIBI 1 ©3MEHEHNE UMITYJIbCa TENa.
3aKOH COXpAaHEHUs UMITYJIbCA.
PeakTuBHOE NBUKEHUE.

MoMeHT umIyapca MarepuanbHOM TOukM. I[lpencraBieHue o CoOXpaHeHUH
MOMEHTA UMITYJIbCA B IEHTPAJIBHBIX MOJIAX.

PaGota cumel Ha MasioM W Ha KOHEYHOM TiepemernieHun. [ padudaeckoe
npecTaBiIeHue paboThl CHIIBI.

MoOITHOCTb CHUIIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KMHETHYECKOU SHEPTUH MAaTepUaIbHON TOUYKH.

[loTeHUMabHBIE W HE MOTEHLUHANbHblE CcUibl. [loTeHIManbHas >HEPTHUS.
[ToTenmanbHas 3Heprust ynpyro jnepopmupoBaHHON mnpyskusbl. [loTeHnnanpHas
DHEPrusl Tela B OJHOPOJHOM TpaBUTAUMOHHOM moje. [loreHnumaneHas sHeprus
TeJla B TPABUTAIIMOHHOM I0JIE OJTHOPOJIHOTO IIapa (BHYTpU U BHE Iiapa). Bropas
KOCMHYECKasi CKOPOCTh. TpeThsi KOCMHUECKAsA CKOPOCTb.

CBs3p pa6OTBI HEC MNOTCHHUAJIBbHBIX CHJI C HN3MCHCHHCM MEXaHUYECKOU
9HCPIrun CUCTCMBI TCJI. 3aKoH COXpaHCHUA MEXaHUYECKOM SHCPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHyiun [ WICAIBHOM KUJIKOCTH KakK CIIEJICTBUE 3aKOHA
COXPaHEHUSI MEXAHUYECKON SHEPTUH.
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TexHuyeckue yCcTpoucTBa U TEXHOJIOTMYECKUE MPOLECCHl: IBUKCHUE PAKET,
BOJOMET, KOMNEpP, MNPYKUHHBIM MHUCTOJET, THUPOCKOIN, (PUIypHOE KaTaHWE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXpAaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mMepeHne MOIHOCTH CHUJIBI.

W3MeHeHue 3Hepruu Tea MpU COBEPILICHUN PabOTHI.

B3auMHble TNpeBpalllcHUs KUHETUYECKOW M MOTCHIUAIBHOW SHEPrUd MpPHU
JEWCTBUY HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHepPTruu Mpu CBOOOTHOM MaJCHUH.
Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPAKMUKyM.
N3mepenne ummymbca Tesa o TOpMO3HOMY My TH.

I/IBMepeHI/Ie CWJIbl TAT'H, CKOPOCTH MOACIIN 3J'I€KTpOMO6I/IJ'I$I Hn MOIIHOCTH
CHJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.
HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHM.
M3mepeHrne KHHETUYECKOU SJHEPTUH TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEeHHE W3MEHEHUS MMOTCHLIUAIbHOW SHEPTHH MPY>KUHBI C pabOTOM CHUJIIBI
TPEHUs.

OHpC,Z[CJ'ICHI/IC pa6OTLI CUJibl TPCHHA IIpU ABMIKCHHUHK TCJIa II0 HAKJIOHHOM
IIJTTIOCKOCTH.

Paznen 3. MoJgekyasipuasi Gu3nka 1 TepMOJIMHAMUKA.
Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TOJNIOKEHUSI MOJIEKYJsIpHO-KuHeTHueckon Tteopun (MKT), ux
onbiTHOe oOocHoBaHue. [lud¢ysusa. bpoyHoBckoe nBHKeHuHE. XapakTep
JIBUKEHHUS] M B3aUMOJCMCTBMSI 4YaCTUI[ BellecTBa. MoOJENu CTPOEHUs Tra30B,
KUAKOCTEH M TBEPIBIX Tel U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX
mozaeneid. Macca u  pa3Mepel MoJekyd (aromoB). KommuecTBo BemiecTsa.
[ToctrostnHass ABoraapo.

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

MOI[CJ'IB nacaJIbHOIO ra3a B MOHeKYHﬂpHO—KHHeTquCKOﬁ TCOPUHU: YaCTHIIbI
ra3a AIBMXXyTCiA XaOTHYCCKU U HEC BSaHMOHeﬁCTBy}OT Apyr € Apyrom.
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['azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOGcomtoTHAs
temneparypa (mkana temnepatyp KenbBuna). 3akon [lanpToHa. M30mpoiiecchl B
UJCATPHOM Ta3e C IIOCTOSIHHBIM KOJMYECTBOM BemiecTBa. [ paduueckoe
pe/ICTaBICHUE N30IPOIIECCOB: U30TEPMa, U30X0pa, n306apa.

CBsi3p  MeXIy [JaBJIE€HUEM U CPEIHEH KUHETHYECKOW  3HEeprueu
NOCTYIATEJIbHOTO TEIUIOBOTO JBH)KEHHSI MOJIEKYJI HIEAJBHOIO ra3a (OCHOBHOE
YPaBHEHUE MOJIEKYJIIPHO-KMHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETHYECKOU SHEPTUEH MOCTyNaTeIbHOrO TEIJIOBOTO IBMYKEHHS €€ YaCTHIL.

TexHrueckue yCTpPOHWCTBA U TEXHOJIOTMYECKUE TMPOIECChl: TEPMOMETP,
OapomeTp, MoTyYeHue HaHOMATEPUAJIOB.

Hemoncmpauyuu.

Mopnenu aBUKEHUS YaCTHL] BELIECTBA.

Mopenb OpOyHOBCKOI'O JIBUKEHUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUXKEHUSI.
Huddys3ust KUIKOCTEH.

Mogens onsita IllTepHa.

[IpuTskeHre MOJIEKY L.

Mopnenu KpUCTAIIIMYECKUX PEIIETOK.

Habntonenue u uccienoBanre n30MpoLeccoB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomeul, nPAKMUKyM.

HccnenoBanune mpoliecca YCTAHOBJIEHUS TEIUIOBOTO PaBHOBECUS TPHU
TeII000MeHEe MEXKTy TOpsiuei U XOJIOAHOM BOJOM.

W3ydyeHne H30TEPMHYECKOr0 TMporecca (PEeKOMEHIO0BAHO HCIIOIb30BAHHE
udpoBoii 1abopaTopun).

N3y4eHne n30XOpHOro mporecca.
N3yuenne n3obapHoro npoiecca.
[TpoBepka ypaBHEHHS COCTOSTHUS.
Tema 2. Tepmoounamuxa. Tennogvie mawiunbi.

Tepmoaunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM JJis
TEPMOJAMHAMUYECKON CUCTEMBI. BHEIIHNE U BHYTpeHHHE napaMeTpsl. [lapamerper
TEPMOJIMHAMHYECKON CHCTEMBl KAK CPEJIHWE 3HAYEHHs BEJIMYMH, OMHCHIBAIOLIUX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyJICBOC Ha4daJio TEPMOANMHAMUKHU. C&MOHpOI/IBBOHBHa}I peaaKkcanusAa
TCpMOI[PIH&MPI‘ICCKOﬁ CHUCTCMBI K TCIIJIOBOMY PAaBHOBCCHIO.
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Mopnens wuIeanpHOrO raza B TEPMOJMHAMUKE — CHUCTEMAa YpPaBHEHMM:
ypaBHeHUEe MenpaeneeBa—KianepoHna u BbIpaXEHHE Il BHYTPEHHEU DHEPIUM.
VYcnoBrsi MPUMEHUMOCTH 3TOW MOJENH: HU3Kas KOHLUEHTPALHs YaCTHILI, BEICOKHE
TeMIIEpaTypbl. BeipaxkeHue Uil BHYTPEHHEW 3HEPTUHA OJHOATOMHOIO HJICAIBHOIO
rasa.

KBa3zucraruueckue U HeCTaTUUYECKHE IMPOUECCCHhI.

OnemeHnrtapHas paboTa B TepMOAUHAMUKe. Brruncienne paboTel 1o rpaduky
npoliecca Ha pV-auarpaMme.

Tennonepegaya  kak  crnoco0  M3MEHEHUS  BHYTPEHHEW  DHEpruu
TEPMOJMHAMHYECKOM  cucTeMbl 0e3  coBepiieHus paborel.  KonBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYCHHE.

KomnuectBo Ttemnotrel. TennoéMkocTh Tena. YaelnbHas W MOJIIpHAs
TEIJIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiiepa. YaenpHas TEIJIOTa CrOpaHUs
TorumBa. Pacuér kommuecTBa TEMIOTHI mnpu Teruionepenade. I[lonstue 00
annabaTHOM Tpoliecce.

[lepBblli 3aKOH TepMOAMHAMHMKU. BHyTpeHHsss osHeprusa. Kosmuectso
TEIUIOTBI W paboTa  Kak  Mepbl  M3MEHEHUsl BHYTPEHHEH  SHepruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoil 3akOH TEepMOAMHAMHMKH JJisI PAaBHOBECHBIX IMPOLIECCOB: YEpe3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOM CHCTEMBI MPOXOIUT
eIMHCTBEHHAas afauadara. AOCONIOTHAs TeMIeparypa.

Bropoii 3akoH TepMOJWHAMUKH 1S HEPABHOBECHBIX  IMPOIECCOB:
HEBO3MOJXKHO TIepeiaTh TEIUIOTY OT 0oJiee XOIOAHOTro Tena K 0oyiee HarpeTomy 0e3
kommneHcanuu (Knaysuyc). HeobpatumMocTh MpUpOTHBIX MPOIIECCOB.

[Tpuniunel aecTBus TerioBbix MamuH. KII/I.
Makcumansnoe 3nauenue KIIJI. [ukn Kapho.

DKOJIOTUYECKHE aCTIeKThl MCIIOIB30BaHUS TEIUIOBBIX ABHrateneil. TermoBoe
3arpsi3HEHNE OKPYKAIOIIEH CPE/Ibl.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHME ITPOLIECCHI: XOJIOAUIIBHUK,
KOHJMIIMOHED, NIW3ENbHBIM M KapOIOpaTOpHBIN [BUTATENH, MapoBas TypOHHA,
IIOJIy4YCHHE CBEPXHU3KUX TEMIIEpATyp, YTHUIM3ALUs «TEIUIOBBIX» OTXOIOB C
UCIIOJIb30BaHUEM TEIUIOBOTO HACOCA, YTUIM3AUS OMOOPTraHMYECKOTrO TOILTUBA IS
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauyuu.
H3meHenue Temneparypsl npu aanadaTtuyeckoM paclIupeHUH.
Bo3nyuiHoe orauso.

CpaBHeHUE yAeIbHBIX TETUIOEMKOCTEHN BEIIECTR.
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Cnioco0bl M13MEHEHUS BHYTPEHHEH YHEPTUH.

HccnenoBanne annabaTHOTO TpoIecca.

KommbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuii skcnepumenm, navopamopusie padomel, npaKmMuKym.
N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue mpouecca OCThIBAHUS BELIECTBA.

HccnenoBanne annabaTHOTO TpoIecca.

N3yueHue B3aMMOCBSI3U DHEPTUM MEXKMOJICKYJSPHOTO B3aMMOJICHCTBUSA U
TEeMIIepaTyphbl KUTIEHUS KUJIKOCTEH.

Tema 3. Acpecammnvie cocmoanusa eeuyecmea. Dazosvie nepexoowvl.

[TapooOpa3oBanue u KoHjaeHcaius. McmapeHue W KumeHue. Y aenabHas
TeIJIOTa MapooOpa3oBaHus.

HacepllieHHble M HEHachlllleHHble mapbl. KadecTBeHHas 3aBUCUMOCTD
IUIOTHOCTH M JABJIEHUS HACBIIIEHHOIO Mapa OT TEMIEpaTypbl, UX HE3aBUCHUMOCTb
0T 00bE€Ma HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPaTyphl KUIIEHUS OT JaBJICHUS
B KUJKOCTH.

Bnaxnocth BO3ayXa. AOCOII0THAsI 1 OTHOCUTEILHAS BIA)KHOCTb.

TBépnoe teno. Kpucrammueckue u amopubie Tena. AHU30TPOIUS CBOMCTB
KpuctaiuioB. IlmaBieHne W Kpucrayumszauus. YJIElIbHAas TEIIOTA IUIABJICHUS.
CyOnumarusi.

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

TemnnoBoe paclUpeHue KUJIKOCTEH U TBEPIBIX Tel, 00BEMHOE M JIMHEHHOE
pacumpenre. AHrapMOHHU3M TEIJIOBBIX KOJI€OaHMM YaCTHUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOT'O paclIupeHust TeJ (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpa3oBanue 3Hepruu B (pa30BbIX MEPEXoaax.
VYpaBHeHue TerioBoro OanaHca.

[ToBepxHocTHOE HaTskeHHe. Koah(UIMEeHT MOBEPXHOCTHOTO HATSKEHHUS.
Kanumisipasie siBinenus. /aBneHue nox MCKpUBIEHHON MOBEPXHOCTBIO KUAKOCTH.
®opmyna Jlannaca.

TexHuueckue YCTPOI;'ICTBa N TCXHOJIOTHUYCCKUC  IIPOLCCCHI: KHUIKHNC
KpucCTallibl, COBPCMCHHBIC MaTCpUAJIbI.

Jlemoncmpayuu.
TemnmoBoe paciIMpeHue.
CBoiicTBa HACHIIIIEHHBIX TTAPOB.
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Kunenwne. Kunenne npyu noHM>KEHHOM JIABJICHUMU.

N3Mepenune Cuitbl MOBEPXHOCTHOTO HATSXKEHUS.

OMNBITHl C MBUTbHBIMH TNIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiaeHUs.

Moaenu HEeHbIOTOHOBCKOM JKUIKOCTH.

CriocoOb1 M3MepeHuns BIAXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.
Buael nepopmarimii.

HabGmronenne manbix aedopMariuii.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomul, npaKmMUKym.
N3yueHue 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEN.

N3mepeHne yaenbHOM TENIOTHI MIJIABJICHHUS JIbJA.

M3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne abCOMIOTHON BIIAXHOCTH BO3JyXa M OIIEHKa MacChl MapoB B
NOMEIICHHH.

N3mepenne kodduiimenTa moBEpXHOCTHOTO HATSHKCHUS.
N3mepenne moayisa FOnra.

HccnenoBanne 3aBUCUMOCTH  nedopmaruu  pe3smHOBOro oOpasma  oT
MIPHJIOKEHHOW K HEMY CHUIBI.

Paznen 4. DiaekTpoauHaMuKaA.
Tema 1. Inekmpuueckoe noJe.

DnekTpu3aius Tel U e€ MposBICHUS. JJekTpuueckuil 3apsa. /IBa Buaa
AIIEKTPUUECKUX 3apsAioB. [IpOBOIHUKH, JUANEKTPUKA U  MOJYyHPOBOIHUKU.
DNEeMEHTapHBIM ANEKTPUYECKUM 3apsii. 3aKOH COXPaHEHHUs DSJIEKTPUYECKOTO
3apsna.

B3anmopeiictBue 3apsaaoB. Toueunsie 3apsaabl. 3akoH KysoHa.
Onektpudeckoe nose. Ero neiictBue Ha 3JIEKTPUUECKUE 3aPsiIbl.

Hanpspk€anocts  snektpuueckoro  mons.  [IpoOueiit  3apsin.  Jluaum
HaIPSHKEHHOCTH 3JIEKTPUYECKOr0 NoJisi. OJHOPOIHOE IIEKTPUUECKOE TTOJIE.

[JoTeHIMAIBHOCTD JJIEKTPOCTATHYECKOTO ITOJA. Pa3HOCTH MOTEHIMANIOB U
HanpspkeHue. [loteHnumanbHass >HeEprus 3apsga B AJIEKTPOCTATHYECKOM  IIOJIE.
[ToTeHnman snexTpocratuyeckoro nosist. CsA3b HANPSIKEHHOCTHU MOJIS U Pa3HOCTH
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MOTEHIIMAJIOB ISl DJEKTPOCTATHYECKOro Toyigi (Kak OJHOPOJHOTO, TakK W
HEOHOPOJTHOTO).

[IpyHIMT Cynepno3uLnn dJIEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lome paBHOMEpHO 3apspkeHHOM cdeprl. [lome
PaBHOMEPHO 3apsKEHHOro no 00béMy Iiapa. Ilosle paBHOMEpPHO 3apsKEHHOU
OeckoHEeYHOM TIOCKOCTH. KapTWHbI JMHUM HampspKEHHOCTH JTHX MOJeH u
HKBUIOTEHIUAJIBHBIX IOBEPXHOCTEN.

HpOBO,Z[HI/IKI/I B DJICKTPOCTATHUYCCKOM IIOJIC. YcnoBue PaBHOBCCH: 3apsa0B.

I[I/IE)J'ICKTpI/IKI/I B QJICKTPOCTATHYCCKOM IIOJIC. I[I/ISJIGKTPI/I‘IGDCKEUI
IIPOHNLACMOCTDL BCIICCTBA.

Konpnencarop. DneKTpoEMKOCTh KOHJEHCATOpa. DIEKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCATOPA.

[TapannensHOE coeMHEHNE KOHAeHCAaTOpOB. [locienoBaTebHOE COSMHEHIE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.
JIBr>KeHUE 3apsyKEHHOM YacTUIBI B OJTHOPOJAHOM 3JIEKTPUYECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: 3JIEKTPOCKOIL,
AIIEKTPOMETP, DBJIEKTPOCTaTHUECKas 3allUTa, 3a3€MJICHHE DJIEKTPONPUOOPOB,
KOHJIeHCATOpHhI, renepaTop Ban ne I'paada.

Jlemoncmpayuu.

YCTpONCTBO U IPUHILIUII ICUCTBUS JICKTPOMETPA.

DIIEKTPUYECKOE T0JIE€ 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE€ ABYX 3aPSKEHHBIX MIACTUH.

Mopens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM IOJIE.

DJIEKTPOCTATUUECKAS 3ALIUTA.

Y CTpONUCTBO U IEUCTBUE KOHIEHCATOPA MOCTOSIHHON U IEPEMEHHOM EMKOCTH.

3aBHCHUMOCTH C-)JIGKTpOéMKOCTI/I IUIOCKOTO KOHJACHCATOpa OT ILIomaian
IJIaCTUH, PACCTOAHUA MCIKAY HUMU U HHBHCKTqueCKOﬁ IMPOHHULACMOCTH.

DHEPrus MIEKTPUICCKOTO IOJIS 3apsHKEHHOTO KOHIACHCATOPA.
3apsiika u pa3psiKa KOHJEHCcAaTopa Yepe3 pe3ucTop.
Yuenuueckuii sxcnepumenm, nabopamophvie padomul, NPAKMUKYM.

OneHka CHJT B3aMMOJIEHCTBHS 3aPSKEHHBIX TEJL.
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HabGmronenue npeBpailieHus SHEPTUH 3apsKEHHOTO KOHAEHCAaTOpa B SHEPTHIO
U3JIy4YEHUs CBETOANO/IA.

W3yuyeHue npoTeKaHus TOKa B LENH, COAEPKALLENH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH MTOTEHIINAJIOB (HampsiKEHUs ) pu
MOCJIEA0BATEILHOM COEAMHEHUH KOHIEHCATOPOB.

HccnenoBanue pa3psna KOHICHCATOPA YEPE3 PE3UCTOP.
Tema 2. Ilocmoannwiii 21eKmpuydeckuil mok.
Cuna Toka. [ToCcTOSIHHBIN TOK.

VYcnoBusi CyliecTBOBaHUS MOCTOSIHHOTO 3JIEKTpUYecKoro Toka. McrouHuku
toka. Hanpsoxenne U u DJ1C &.

3akod OMa J1sl y4acTKa [EMu.

QHCKTPI/I‘ICCKOC COITPOTUBJICHUE. 3aBHCHUMOCTbD COIIPOTUBJICHUA
OJHOPOJHOI'0O IPOBOAHHMKA OT €ro JJIHWMHBI H INIOIAAMW IIOIICPCHYHOI'O CCUCHMA.
VY nenbHoE COIIPOTUBJICHUC BCIICCTBA.

[locnenoBarenpHOE, MapaJuIeIbHOE, CMEIIAHHOE COCAUHEHHE NPOBOJHUKOB.
Pacuét pa3BeTBnéHHBIX dnekTpuueckux 1enei. [Ipasuna Kupxroda.

Pa6ora snexkrpuyeckoro Toka. 3akoH J[xxoyns—JIenma.

MOIIHOCTh JJIGKTPUYECKOro TOKa. TertoBass MOIIHOCTh, BBIIENseMas Ha
pesucrope.

OJIC u BHyYTpEeHHEE CONPOTUBIECHHWE HCTOYHMKA TOKa. 3akoH Oma mis
MOJHOM  (3aMKHYTOM) JJICKTPUYECKOM 11emr. MOIIHOCTh HMCTOYHHMKA TOKA.
KopoTkoe 3ambikanue.

KOH,Z[CHC&TOP B IICITIHN ITOCTOAHHOT'O TOKA.

TexHruecKkue YCTPOMCTBA M TEXHOJOTHYECKHE TMPOLIECChl: aMIEepMETp,
BOJIBTMETP, PEOCTAT, CYETUMK DIEKTPUUECKON IHEPTUH.

Jemoncmpauyuu.
N3mMepeHune CHiibl TOKa U HANPSIKEHHUS.

HCCHGI{OB&HI/IC 3aBUCUMOCTU CHJIBI TOKA OT HAIPAKCHUA I PE3UCTOpA,
JJaMIIbl HaKaJIMBaHUA U CBETOAHMOAA.

3aBHCHUMOCTH COIIPOTUBJICHUA HUIMHAPHUYCCKHUX IIPOBOAHHUKOB OT IJIMHBI,
Iomaay mornepeyIHoro CCUCHUA 1 MaTcpualia.

HccenenoBanne 3aBUCHUMOCTH CUIIBI TOKA OT COIIPOTHUBIIEHUS IPU OCTOSITHHOM
HaIpsKCHUM.

[Ipsimoe uzmepenne IJC. KopoTkoe 3ambikaHUE ralbBaHUYECKOTO AJIEMEHTA
U OLICHKA BHYTPEHHETO CONMPOTUBIICHUSI.
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Crnioco0Obl coenuHEeHUs1 UCTOYHUKOB Toka, DJIC OaTapeii.

HCCHGI[OB&HI/IC PA3HOCTU MOTCHLOMUAIIOB MCXK/Y IIOJIIOCAMH HMCTOYHHUKA TOKa
OT CHJIbI TOKA B IICIIN.

Yuenuueckuii 3xcnepumenm, nabopamophsie pabomul, NPAKMUKYM.
HccnenoBanre CMEIIaHHOTO COSIMHEHUST PE3UCTOPOB.
M3mepeHue yaeabHOTr0 COPOTUBIICHHSI IIPOBOTHUKOB.

HCCH@I{OB&HI/IC 3dBUCUMOCTU CHJIbI TOKa OT HAIPsOKCHUSA [JIA  JIAMIIbI
HaKaJIMBaHHA.

YBenuueHue npenena u3MepeHus aMmrnepMerpa (BoJbTMETPa).
N3mepenne DJIC u BHYTPEHHETO COMPOTUBIICHHUS UICTOYHUKA TOKA.

HCCJ’ICI[OB&HI/IC 3aBUCHUMOCTHU QI[C raJbBaHMYCCKOro 2JEMCHTA OT BPCMCHHU
IIpU KOPOTKOM 3aMbIKaAHHH.

HCCJ’ICI[OB&HI/IC Pa3HOCTHU MOTCHUIHUAIIOB MCKAY IIOJIIOCAMH HCTOYHHKA TOKa
OT CHJIbI TOKA B IICIIN.

HCCH@I{OB&HI/IC 3aBUCUMOCTH I10JIC3HOMU MOIIHOCTH MCTOYHHMKA TOKa OT CHJIbI
TOKaA.

Tema 3. Toxu 6 paziuunsix cpeoax.

OnexkTpuyeckas NPOBOAUMOCTb  Pa3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
IPOBOJMMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTBH COINPOTHBIICHUS METAJIOB OT
TeMriepaTypbl. CBEpXIpPOBOAUMOCTb.

DNEeKTpUYECKUil TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[ToynmpOBOTHUKH. CoOcTBeHHass M NpUMECHass  IPOBOJUMOCTh
NOJIypOBOJHUKOB. CBoicTBa p—n-niepexo/ia. [1omynpoBoIHUKOBBIE TPUOOPHI.

DNEKTPUYECKUA TOK B 3JEKTPOJUTAX. DJIEKTPOJMTHUYECKAs THUCCOIUAIUS.
Dnektponn3. 3akoHbl Papajies 11 IEKTPOIIU3a.

OnexTpuueckuid TOK B razax. CaMOCTOSITENBHBII M HECAMOCTOSITEIbHBIN
paspsan. Paznmuyneie TMIIBI CAaMOCTOSTENBHOTO pa3psana. Monxus. [lnasma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra3opaspsiaHble
JamIbl, AJIEKTPOHHO-Iy4YeBas TpyOKa, MOJYyHpPOBOJHUKOBBIE MNpUOOPHI: AHOI,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajdbBaHUKA, padUHUPOBAHUE MEIH,
BBIIIJIABKA AJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIUS.

Jlemoncmpayuu.

3aBUCUMOCThH CONPOTUBJIEHUSI METAJLIOB OT TEMIIEPATYPHI.
[1poBOAMMOCTB AIEKTPOIHUTOB.

3akoHsbI AnekTposn3a Dapaes.

18



W ckpoBoii pa3psii ¥ MPOBOIMMOCTh BO3IyXa.

CpaBHEHHE MPOBOIUMOCTH METAJIOB U TTOJIYITPOBOTHUKOB.
OmHOCTOPOHHSISI MPOBOANMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomel, npaKmMuKym.
Habmronenue snexrponnsa.

W3mepenue 3apsia 0 JHOBAJIEHTHOTO HOHA.

HccnenoBanrie  3aBUCMMOCTH  CONPOTHUBJIEHUS  TEPMOPE3UCTOpAa  OT
TEeMIIepaTyphl.

CHsTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKU JUOAA.
DuU3NYeCKUN NPAKTUKYM.

Crioco0b! n3MepeHus: GU3NYECKUX BEJIMYMH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U 1U(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCHUTEJIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3MUECKUX BEJINYMH.
OneHka rpaHul] NOTrPEeIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEPEHHM, MCCIEAOBAaHUHA  3aBUCHMOCTEU
¢uznyecKkux BEIMYMH, MPOBEpPKa IMPEAJIOKEHHBIX THMNOTe3 (BHIOOp U3 pabdor,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3feinax  «YUYEHUYECKHM  OKCIIEPUMEHT,
n1a0opaTopHbIe pabOThI, MPAKTUKYM).

MexnpeameTrHbie CBA3H.

NUzyuenne kypca ¢usuku yrinyonéaHoro ypoBHs B 10 kiacce
OCYILIECTBIIACTCS C YUETOM COJEPKATEIBHBIX MEXKIIPEIMETHBIX CBSA3EH C Kypcamu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Feorpaduu U TEXHOJIOTHH.

Mesicnpeomemusvle NOHAMUSA, CBA3AHHbBIE C UYUECHUEM MEMOO08 HAYUHO20
no3HaHuA: SIBICHUE, Hay4yHBIH (hakT, THIOTEe3a, (U3NYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIOJACHHWE, OJKCIEPUMEHT, MOJCIUPOBAHUE, MOJIENb, HW3MEpPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHbBIE TPUOOPHI, ITUdpOBas 1adbopaTopus.

Mamemamuxka: peuieHue CUCTeMbl ypaBHeHMH. JluHeiHas ¢QyHKUuS,
napaboia, rurepobona, ux rpaguKu U cBoicTBa. TpUroHOMeTpUUecKkue (PyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BexTopel ¥ uX MPOEKIMK Ha OCU KOOPAMHAT, CIIO)KEHUE BEKTOPOB.

Buonozusa: mexanuveckoe JABWKCHHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEMJI000MEH J>KMBBIX OPTaHU3MOB, TEIUIOBOE 3arpsS3HEHUE OKPYXKAIOMIEH CPEeIbI,
yTHIM3aIUsg OWOOPTraHMYECKOTO TOIUIMBA JJIT  BBIPAOOTKH  «TEIUIOBOW» U
AIIEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSHKCHHE U KAMMJUTSIPHBIC SIBICHUS B IPUPOJIE,
AIIEKTPUYECKHE SIBICHUS B )KUBOU MIPUPOJIC.

Xumusn: AUCKPETHOC CTPOCHHUE BCHICCTBA, CTPOCHHMEC AaTOMOB M MOJICKYII,
MOJIb BC€HICCTBA, MOJIIpHasd MaccCa, IIOJIYUYCHHC HAHOMATCPHAIOB, TCIIJIOBLIC
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CBOICTBa TBEPABIX TN, )KUJKOCTEH U ra3oB, KUAKUE KPUCTAIUIBI, JIEKTPUUECKHE
CBOMCTBa METAJIJIOB, JIEKTPOJIUTHYECKAs TUCCOLMALMS, FalbBaHUKA, JIEKTPOHHAS
MUKPOCKOITHS.

TI'eozpaghus: BnaxHOCTh BO3AyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozun: nipeoOpa3oBaHKe JBIKCHUN C WCIIOJH30BAHUEM MEXaHWU3MOB,
YYET CYXOro U IKUJKOTO TPEHUSI B TEXHUKE, CTATUYECKHE KOHCTPYKIHUH
(KpOHIITENH, peméryaTble KOHCTPYKIMU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJAOMET M JIpyrue), JBUraTelb BHYTPEHHETO
cropanusi, naponasi TypOuHa, ObITOBOWM XOJIOAWJIBHUK, KOHAUIIMOHED, TEXHOJIOTUN
MOJIyYeHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaloB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE SJIEKTPONpUOOpPOB,
razopaspsiiHbIC JIaMITbl, TTOTYTIPOBOJHUKOBBIE TPUOOPHI, rajbBaHUKA.

11 KJTACC

Pa3znen 4. JnekrpoanHamMuka.
Tema 4. Maznummnoe no.e.

B3anmoneiicTBUE TNOCTOSIHHBIX MarHUTOB Y NPOBOJHHMKOB C  TOKOM.
MarnutHoe mosie. BekTop MarHuTHOW WHAYKUMHW. [IpyHOMII Ccyneprno3uuuu
MAarHUTHBIX TTOJIEU. JIMHUM MarHUTHOM MHAYKIIUU.

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

Cuna Amnepa, €€ HanpaBJIeHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBieHUE U MOYJb. J[BH>KEHHE 3apsKEHHOW YaCTULIbI
B OJIHOPOJHOM MarHutHoM mnose. Pabora cuibl Jlopenna.

MaruuTHoe nojie B BCIICCTBC. (DCPPOMaFHeTI/IKI/I, mapa- 1 IMaMariCTHUKU.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE ITPOLIECCHI: IPUMEHEHHE
ITOCTOSTHHBIX MarHMTOB, AJIIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP,
3JIEKTPOIBUTATEINb SIKOOU, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTHUII.

Jemoncmpauyuu.

KapTI/IHa JIMHUU HHAYKOHUH MAaromMTHOI'O I10JIs1 ITOJIOCOBOTIO 141
HO,Z[KOBOO6pa?>HOFO ITOCTOAHHBIX MAarHUTOB.

KapTI/IHa JIMHUWA MarHUTHOM HHAYKOWU I10JI JJIMHHOT'O IMPAMOI'O IIPOBOAHUKA
M 3aMKHYTOI'O KOJIbBLCBOTI'O IIPOBOAHHKA, KATYIIIKK C TOKOM.

B3aumoseiicTBrue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.
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JenctBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.
HaOmronenue ABWKEHHS MMy4dKa JIEKTPOHOB B MArHUTHOM MOJIE.

[TpyrHIMD JNEHUCTBUSA JIEKTPOU3MEPUTEILHOTO npudopa
MAarHUTO3JIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxKmuKym.
HccnenoBanrie MarHUTHOTO TOJISI TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanue nedcTBUS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.
N3mepenue cuinbl Ammepa.

N3yuenue 3aBUCUMOCTH CHJIbI AMIIEpa OT CHJIbI TOKA.

OmnpeneneHrne MarHUTHOW MUHIyKIIMYA HA OCHOBE U3MEPEHUS CHIIbl AMIiepa.
Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBneHne BIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKkTOpa MAarHUTHOM
uaaykiuu. OJIC uHaykuuu. 3akoH 3ieKTpoMarHuTHOW wuHaykuuu Dapanes.
Buxpesoe anexrpudeckoe nozie. Toku Dyxko.

3I[C HHAYKIOWAW B IIPOBOAHHKC, JABMXYIICMCS B OAHOPOAHOM MAIrHUTHOM
ITOJIC.

[IpaBuiio Jlenna.

NunykTtuBHOCTh. Karymika HMHIYKTHBHOCTH B LIENM IOCTOSHHOIO TOKA.
ABnenue camonHaykuuu. IJ[C caMOMHIYKIIMH.

9HCpFI/IH MAarauTHOI'O ITOJIA KaTYIIKHW C TOKOM.
9J'ICKTpOMaI‘HI/ITHOC ITOJIC.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKHUE IPOIECChl: HHAYKIIMOHHAS
Meyb, COJICHOMU/I, 3aIlUTa OT JICKTPHU3ALMH TEJ MPU JBUKEHUU B MArHUTHOM TI0JIE
3eMuIn.

Hemoncmpauyuu.
Habmronenue siBlieHUS 3I€KTPOMArHUTHON UHTYKIIVH.

HccnenoBanne 3aBucuMoctd IDJ{C MHAYKIMU OT CKOPOCTH HW3MEHEHUS
MarHUTHOr'O MOTOKA.

[IpaBuiio Jlenna.
[TaneHne MarauTa B alIOMUHUEBOH (METHON) TpyOe.
SIBneHue caMOMHIYKLIHH.

HccnenoBanne 3aBucuMoctd DJ{C CaMOMHIYKIMH OT CKOPOCTH M3MEHEHMS
CHWJIBI TOKA B LICIIN.
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Yuenuueckuii skcnepumenm, nabopamopmsie pabomeul, npaKmMuKym.
HccnenoBanue sIBICHHS 3JIEKTPOMArHUTHOW WHTYKITHU.

Omnpenenenre WHAYKIIUN BUXPEBOTO MAarHUTHOTO TTOJISL.
HccnenoBanue sIBICHHUS CAMOWHTYKITHH.

COopka MoJ1enH 3JIEKTPOMAarHUTHOTO FeHepaTopa.

Pa3nen 5. Kosie6anusi U BOJIHBI.

Tema 1. Mexanuueckue Koebanus.

KonebarensHas cucrema. CBOOOIHBIE KOJICOAHNUS.

["apMonnyeckue konebanusi. Kunematuueckoe ¥ JTMHAMHYECKOE OIMHUCAHUE.
DHepreTUYeCcKoe ONvcaHue (3aKOH COXpaHEHUs MEXaHWYECKOM sHepruu). Beion
JUHAMUYECKOTO OMUCAHUs FTApMOHUYECKUX KOJIeOaHUM U3 UX HHEPreTUYECKOro u
KMHEMaTH4eCKOTO OMUCAHUS.

Ammumityna u (daza konebanuidl. CBsA3b aMIUTUTYAbl KOJIEOAHUM HCXOHOMN
BEJTUYMHBI C aMITUTYIaMU KOJIeOaHUH €€ CKOPOCTH M YCKOPEHUSI.

[lepuog m uacrota konebanmii. Ilepmon Mamnbix CBOOOAHBIX KoOJ€OaHMIA
MaTeMaTHueckoro masTHuka. [lepros CBOOOMHBIX KOJIEOAHHM MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux kKoneOaHusx. BeiHykneHHble Konebanus. Pezonanc.
Pe3zonancnas kpuBas. BrausHue 3aTyxaHus Ha BHJ PE30HAHCHOW KpPHUBOM.
ABTOKOIE0AHUS.

TexHruecKkue yCTpPONUCTBA U TEXHOJIOTMYECKHE MPOIIECChl: METPOHOM, YaCHI,
KaueJu, My3bIKaJlbHble MHCTPYMEHTHI, ceiicMorpad.

Jemoncmpauyuu.
3anuce K01e0aTeTbHOTO ABUKEHUSI.

Ha6JIIO,Z[CHI/IC HE3aBUCUMOCTH IICPHOJaa MaJIbIX KOJICOaHM I I'py3a Ha HUTHU OT
AMIIINTY AbI.

HccnenoBanue 3aTyXaronux KoJeOaHuil 1 3aBUCUMOCTH ITEPHOA CBOOOIHBIX
KOJIe0aHUM OT CONMPOTUBIICHUSI.

HccnenoBanne koneOGaHWW Tpy3a Ha MACCUBHOM MpYKHHE C IEJbIO
(dbopMUpOBaHUS MTPEICTABICHUIN 00 UCaIbHON MOJIEIH MPYKUHHOTO MasTHUKA.

3aKOH COXpaHEeHHsI SHEPTUU NPU KOJIeOaHUIX rPpy3a Ha MPY>KUHE.
HccnenoBanue BoIHYKIECHHBIX KOJICOAHHI.
Hab6nronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.
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W3mepenne mnepuoja CBOOOJHBIX KOJIEOAHWNH HUTSHOTO M MPYKUHHOTO
MasiTHUKOB.

W3ydeHne 3aKOHOB JIBH)KEHUS TENa B X0/I€ KOJIeOaHH Ha yIIPYroM MOABECE.
N3yuyeHue nBMKEHUSI HUTSHOTO MasiTHUKA.

[Ipeobpa3oBanue YHEPTUH B IPY>KUHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXaIONINX KOJIeOaHUI.
HccnenoBanue BoIHYKIESHHBIX KOJICOAHHI.

Tema 2. InekmpomacHumnuple KO1eOAHUA.

Konebarenbupiii koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KoJieOaHUS B
ujeanbHOM KosiebaTreabHOM KoHType. Dopmyna Tomcona. CBsi3b aMILUIUTYbI
3apsjia KOHJEHCATOpa ¢ aMIUIUTYI0M CUIIBI TOKa B KOJ1e0aTeTbHOM KOHTYpE.

3aKoH COXpaHCHUA SHEPIruu B HJACaJIbHOM K0JIeOaTeIbHOM KOHTYPC.

3aTyxa101uI/Ie SJICKTPOMArduTHBLIC KOJICOaHHSI. BBIHy}K,IICHHBIG
SJICKTPOMArHuTHBIC KOJIEOAHHS.

[lepemeHHbIi1 TOK. MOIIHOCTP MEPEMEHHOIO TOKA. AMIUIMTYIHOE U
JCICTBYIOIIEE 3HAUYCHHWE CHJIBI TOKAa W HANpsHKEHUS MpH pa3indHoil dopme
3aBUCHUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycOMJQIbHBIA MEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIEMH CHHYCOMJAJIBHOIO IIEPEMEHHOrO TOKAa. Pe30oHaHC TOKOB.
Pe3onanc HanpspKeHUN.

Wneanbubiii  Tpancopmatop. IlpoumsBonctBo, mnepegaya U noTpedieHue
AIIEKTPUUECKOU SHEPTUH.

DKOJIOTUUECKHE PHUCKUM TpU MPOU3BOJACTBE dJeKTpodHepruu. KymnbTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUH B MIOBCEIHEBHOM KU3HH.

TexHuueckue YCTPOﬁCTBa N TEXHOJIOTHYCCKUC ITPOLECCCHI: C-)JICKTpI/I"IGCKI/Iﬁ
3BOHOK, I'€HEPATOP IIEPEMCHHOI'O TOKA, JIMHHUHU 3JICKTPOIICpCaay.

Jlemoncmpayuu.
CBOOOIHBIE IEKTPOMATrHUTHBIE KOJICOAHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJIEOAHHUHM OT UHAYKTUBHOCTH U EMKOCTH
KOHTYpaA.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.
['eHepaTop HE3aTyXarOIMKX 3JIEKTPOMATHUTHBIX KOJIECOAHU.
Mopenp 3IeKTpOMarHuTHOIO reHepaTopa.

BI)IHy}KI[CHHLIC CHUHYCOHNOAJIbHBIC KOJICOaHMSI.

23



PCSI/ICTOP, KaTyliKa MHAYKTUBHOCTH M KOHACHCATOp B LCIH IIECPEMCHHOIO
TOKaA.

Pe3sonanc mnpu MOCIENOBATEILHOM COEIMHEHHM PE3UCTOpa, KaTyLIKU
WHIYKTUBHOCTH M KOHAEHCATOPA.

VY CTpoiicTBO ¥ IPUHITUTT ACUCTBUS TpaHCHOpMATOpA.

Mojienb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuii skcnepumenm, nadopamopusie padomeul, npaKmMuKym.
N3yuenue tpancpopmaropa.

HccnenoBanre nmepeMEHHOTO TOKa 4Yepe3 IOCNeNOBATENbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HaOGmronenue 3J1eKTpoOMarHuTHOTO PE30HaHCa.
HccnenoBanre paboThl ICTOYHUKOB CBETA B LIETH MEPEMEHHOIO TOKA.
Tema 3. Mexanuueckue u 31eKmMpoOMaAZHUMHbLE 80JIHDbL.

MexaHuueckue BOJHBI, YCIOBHS HMX pacnpocTpaHeHusi. llomepednbie u
npoAoiabHbIe BOJIHBL. [leproj, CKOpPOCTh pacnpoCTpaHEHHs W JJIMHA BOJIHBL
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)keHHeE, MpeJoMieHHe, MHTepdepeHlus u
Tudpaxus.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.
[ITymoBOE€ 3arpsi3HEHUE OKPYKAIOUIEN CPEIIBL.

3H€KTpOMaFHI/ITHI)Ie BOJIHBI. Y CJIOBUS N3JIYy4YCHUA BJICKTPOMAI'HUTHBIX BOJIH.
Bzaumnuas OopucHTAlUsA BEKTOPOB B BHCKTPOMaFHHTHOﬁ BOJIHC.

CpoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTPAKEHUE,  MPEIOMIICHUE,
noJisipu3anusi, uHTepdepeHuns u qudpakims.

[IIkana 37€KTpOMarHUTHLIX BOJH. [IprMeHeHne 3JeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLIMIIBI pagUOCBA3H U TeIEBUACHUA. Paguonokanusi.
DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH Cpe/Ibl.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE INPHUMEHEHHE: MY3bIKaJIbHBIE
UHCTPYMEHTBHI, pajiap, paJuonpuéMHIK, TeIEBU30D, aHTeHHA, Tenedon, CBY-neusp,
yJIBTPa3BYKOBasl TUATHOCTUKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.
OOpa3zoBaHue U paCIPOCTPAHCHUE MTOTIEPEUHBIX U MPOIOTHHBIX BOJIH.
Konebmromeecs Temo Kak MCTOYHHK 3BYKa.

3aBUCHUMOCTD JJIUHBI BOJIHBI OT 4aCTOThI KOJICOAHHA.
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Habmroienue oTpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.
Hab6monenne natepdepeHny u AUPpaKkiud MEXaHHUYEeCKUX BOJIH.
AKyCTHYECKHI1 pEe30HaHC.

CBolicTBa yJIbTpa3ByKa U €ro MIPUMEHEHUE.

HaGmronenue cBsi3m TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIUTYJION U
4acTOTON KOJICOAHUH.

HccnenoBanne  CBOMCTB — JJEKTPOMArHUTHBIX — BOJIH: OTpa)keHue,
IpesoOMJIEHUE, OJSIpU3aLus, AMPpakuust, UHTEpPEepeHIus.

OO6HapyxeHue nHPpaKpacHOTo U yIbTPahrOIETOBOTO U3ITYUESHUM.
Yuenuueckuii skcnepumenm, nabopamopmsie pabomeul, npaKMUKyM.
N3ydeHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.
Tema 4. Onmuka.

[IpssmonMHEHOE PaCcpOCTPAHEHHUE CBETA B OOHOPOAHOM cpene. JIyu crera.
TouyeuyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI oTpaxkeHus cBeTa. llocTpoenue n3oOpakeHuil B
iockoM 3epkane. Cepuyeckue 3epkana.

[Tpenomnienue cBeTa. 3aKOHBI MIPEIOMIICHUS CBeTa. AOCOMIOTHBIIN MOKa3aTelb
npesoMieHuss. OTHOCUTENBHBIN NOKa3aTesb npeaomiieHus. [IocToSHCTBO 4acTOThI
CBETa M COOTHOIICHHWE JUIMH BOJIH IPU NEPEXO0JEC MOHOXPOMATHUYECKOI'O CBETa
4yepe3 TPaHuLly paszielia AByX ONTHYECKUX CPEL.

Xon nydeit B mpuszme. [ucnepcusi cBera. CIoXHBIM cocTaB 0€I0To CBETA.
IIBer.

[TonHoe BHYTpeHHee oTpaxkeHue. [IpenenabHblil yroa MOJIHOr0 BHYTPEHHETO
OTpPaKEHUS.

CobOuparomiie W pacceuBaroniue JuH3bl. ToHkas suH3a. DoKycHOe
paccTossHUE M OINTUYECKas CHJia TOHKOW JIMH3BL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHusl TOHKON c(epudeckoil JHMH3BI OT €€ T€OMETPHUH U OTHOCHUTEIHHOTO
NOKa3aTelIs MPEIOMIICHUS.

dopmyJiia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xon Jsyya, mpOWENUIero JUH3Y NOJA IPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOM
ontuyeckoil ocu. IlocTpoenune u300pakeHUI TOYKM U OTpe3Ka MpsIMOM B
COOMpAIOIIUX M PACCEHBAIOUINX JIMH3aX U UX CUCTEMaX.

OnTuyeckue npubopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak ontuyeckas
cucrema.

HpC,Z[CJ'II:I INPUMCHHUMOCTHU FCOMCTpPI‘ICCKOﬁ OIITHUKH.
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BonnoBas ontuka. WHTepdepeHuus cBera. KorepeHTHble HMCTOYHHKH.
VYcnoBus HaOMIOAEHUS MaKCHMYMOB M MHUHUMYMOB B HHTep(EpEHIHOHHON
KapTHHE OT JBYX KOIEpPEHTHBIX HCTOYHUKOB. [Ipumepsl Kknaccuueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmus ceta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAaKCMMyMOB TpH TaJCHUM MOHOXPOMATHYECKOTO CBETa Ha
TUPPAKIIUOHHYIO PEHIETKY.

Honﬂpmaun;{ CBC€Ta.

TexHruecKkue YCTpPOMCTBA M TEXHOJIOIMYECKHE IMPOILIECChl: OYKH, JIyIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETIICHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npeaomMiIeHHs CBETA.

Ha6mronenue moiHOro BHYTPEHHETO OTpakeHusi. Moiens CBETOBOIA.

HccnenoBanne xoaa CBETOBBIX IIyYKOB 4YE€PE3  IUIOCKONAPAJUICIBHYIO
IIJJACTHUHY U IIPU3MY.

HccnenoBanre cBOMCTB M300paXE€HUM B JIMH3AX.

Mopaenn MUKpOCKONa, TEIECKOIIA.

Hab6mronenue natepdepeninm cpera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HabGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHON PEIIETKH.

HaGmonenne nudpakiimoOHHOTO CIIEKTpa.

Hab6nronenue nucnepcuu cBera.

HabGnronenue nossipusaliuu cBeTa.

[IpuMeHeHue NOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.
Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmMuKym.
N3mepeHnure nokazaress npeioMJIeHUs CTEKJIa.

HccnenoBanue 3aBUCHMOCTH (POKYCHOTO pPacCTOSHUS OT BelliecTBa (Ha
IPUMEPE KUJKHUX JTUH3).

N3mepenne poKyCHOTo pacCTOSIHUS PACCEUBAIOIINX JINH3.
[Tomydenune n300pakeHus B CUCTEME U3 INIOCKOTO 3€pKaJia U JIMH3HI.
[TomyuyeHnue n300pakeHus B CUCTEME U3 IBYX JIMH3.
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KoHcTpynpoBaHue TE€1eCKOMUYECKUX CUCTEM.

Hab6monenue nudpaximm, naTEpGEPEHIINHT U MTOISTPU3AIIN CBETA.
N3ydenue noisipu3alii CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.
N3yuenne naTEpPEPEHITNH JIA3ePHOTO U3ITyICHHS Ha IBYX IIEIISX.
Habmronenue aucnepcum.

Hab6mronenue u uccnenoBanve qudpakiimOHHOTO CIIEKTPa.

N3mMepenue IIMHbI CBETOBOUW BOJIHBI.

[TonyyeHue criekTpa U3Iy4YEHUs CBETOJMOAA MIPU MOMOIIU TU(PAKIIMOHHON
PEMIETKMU.

Paznesn 6. OcHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH.

FpaHI/IHBI IMPUMCHHUMOCTHU KJaCCHUYECKOU MCXaHHKMU. HOCTYJI&TBI
CHCHH&HBHOﬁ TCOPUHU OTHOCHUTCIIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal. [IpeoOpaszoBanusi  JlopeHiia.
VYcnoBue npuurHHOCTH. OTHOCUTEIBLHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHH U COKPAILICHUE JJIUHBL.

OHeprus 1 UMILYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPruer U UMIYJbCOM PEISTUBUCTCKOM YaCTHUIbl. DHEPIHs
ITOKOS.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CITyTHUKOBBIE
IPUEMHMKH, YCKOPUTEIN 3aPsKEHHBIX YACTHIL.

VYyeHndyeckuil 3KCIIepUMEHT, J1a0opaTopHbIe pabOThI, MPAKTUKYM.

OnpeneneHue MMIYJbca W DHEPrUM  PEISTUBUCTCKUX 4YacTuil (IO
dboTorpadusiM TPEKOB 3apPSXKEHHBIX YACTUI B MATHUTHOM I10JIE).

Paznen 7. KBanroBasi pusuka.
Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBecHOE TeIIoBOe M3JIyueHHE (M3IydeHue abCOIOTHO YEPHOTO Teja).
3akou cmenieHud Buna. ['unoresa [lnanka o kBanTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

dorordpdext. Onwitel A. I'. CronetoBa. 3akonsl poTodddexra. YpaBHeHHE
Onnmreiina 1 potospdexra. «Kpacnas rpanuna» Gorosaddexra.

JlaBnenue cBera (B YACTHOCTH, JIABJICHWE CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O ¥ a0COJIIOTHO OTpaXkaromlyr MoBepxHOocTh). Ombiter I1. H.
Jlebenena.
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BomnHoBsie cBolicTBa yactull. BosHbl ne bpoins. {nvnaa BonHbl Ae bpoiins u
pasMepbl O0JAacTH JIOKAJIM3aUUU JBWXKYIIEWCs d4acTulbl. KopmyckylspHO-
BOJIHOBOM yanu3m. Judpakius 3JeKTpPOHOB HAa KpUCTaIax.

Crnenuguka nsmepenuit B Mukpomupe. COOTHOIIECHUS HEONPEAeIEHHOCTEN
[eitzenoOepra.

TexHn4eckue yCTPOMCTBA M TEXHOJOTHYECKHE IPOLECCHL: CIEKTPOMETD,

dboTodnemMeHT, (HOTOMATYMK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIUO/.

Jemoncmpauyuu.
®dotodPdekT Ha YCTaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanne 3akoHOB BHeHIHETo GoTodddexra.

HNccnenoBanne 3aBUCHUMOCTHM  CONPOTHUBIICHUS  IMOJIYHNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

Cseroauno.

Conneunas Oartapes.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomasl, NPAKMUKYM.
HccnenoBanue poTopesucropa.

N3mepenne nocrostaHOM [l1anka Ha ocHOBE uccienoBanus Gporoddpdexra.
HccnenoBanue 3aBHCUMOCTHU CHITBI TOKA YepPe3 CBETOAMO OT HAIIPSKEHHS.

Tema 2. ®uzuxka amoma.

OnpITEI 1O HCCIENOBAaHUIO CTpOoeHHs aroma. [lnmaHerapHas mMojenb aToma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u nornomnieHrue GOTOHOB MpHU MEPEXO/E aToma
C OJIHOTO YPOBHSI SHEPTHH HA IPYTOM.

Bunpl cnexktpoB. CrieKTp ypOBHEW S3HEPTUM aTOMa BOAOPOIA.
CrioHTaHHOE U BBIHYXJACHHOE U3JIydeHHe cBeTa. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu.

Mopnenb onsita Pesepdopra.

Habnronenue nuHeyaThIX CIEKTPOB.

Y CTpONCTBO U AEUCTBUE CYETYMKA HOHU3UPYIOIINX YACTHUL.
OnpeneneHue JJIMHBI BOJHBI JTA3€PHOTO U3ITYUYEHUS.

Yuenuueckuit saxcnepumenm, nadopamopnsie padomul, nPAKMUKYM.
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HaOmronenue muHeRYaToro CrekTpa.

HccnenoBanue criekTpa pa3pekeHHOTO aTOMapHOTO BOJAOPOJA U M3MEPEHUE
nocTossHHON PunOepra.

Tema 3. Duszuka amomMHo20 A0pa U INEMEeHMAPHBIX YACHUY,.

Hyknonnas monens siapa I'eitzenOepra—lBanenko. 3apsn siapa. MaccoBoe
yucno sapa. M3oTonsl.

PamuoaktuBHOCTh. Anb(a-pacnaz. DJIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacnaz. ['aMMa-usirydenue.

3akOH pPaAuOAaKTUBHOTO pacnaja. PaamoakTHBHBIE HM30TONBI B TPHUPOLE.
CBOIICTBa MOHHU3UPYIOLIETO WU3Iy4YeHUs. BiMsHuE pagnMoOaKkTHUBHOCTH Ha IKUBbIC
opranu3Mbl. EcTecTBeHHBIN (oH uznydenus. Jozumerpus.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepublie cuibl. Jlepext macchl sapa.

SAnepusie peakuuu. JleneHnue u cuHTe3 sAaep. AnepHeie peakTopsl. [Ipobdiembl
YOPABJISIEMOTO TEPMOSEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEeKThl pPa3BUTHUSA
SIEPHON SHEPIETUKH.

MCTOIH:I perucrpanv U UCCJIICA0OBAHUA 3JICMCHTAPHBIX YaCTHUII.

OyHIaMEHTAIbHBIE B3aMMOJECUCTBUSA. bapuOHBI, ME30HBI H JICOTOHBI.
[IpencraBnenne o CrannapTHoi Moaenu. KBapk-TriitoOHHas MOJENb aIpOHOB.

®uzuka 3a npenenamu CrangapTHo Moaenu. TéMHas Marepus U TEMHaA
SHEprusl.

EaunHcTBO usnueckoi KapTUHBI MUpA.

TexHrueckue yCTpoUCTBAa U TEXHOJIOTMUECKHUE MPOIIECChI: JO3UMETP, KaMepa
Bunbcona, siaepHbIi  peakTop, TEPMOSACPHBIM peakTop, aTomHas OomoOa,
MarHUTHO-PE30HaHCHas: ToMorpadus.

Yuenuueckuii sxcnepumenm, nabopamophvie paGomeol, NPAKMUKYM.
HccnenoBanne TpekoB YacTull (110 TOTOBBIM (poTorpadusm).
HccnenoBanue paanoakTUBHOTO (JOHA C UCHIOJIB30BAaHUEM JI03UMETPA.
W3ydenue noriouieHus 0eTa-4yacTHI] ATFOMUHUEM.

Pasnen 8. DiieMeHTBI aCTPOHOMUHM M aCTPO(PU3UKH.

Dranbl pa3BUTHS aCTpOHOMUH. [IpHKIamHOE U MEUPOBO33PEHUECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUIsI OOBSICHEHUS TPUPOJIBI
KOCMHYECKHUX 0OBEKTOB.

MCTOIH:I ACTPOHOMHYCCKHX HCCHGHOBaHHﬁ. COBpeMeHHBIe OIITHYCCKUC
TCICCKOIIbI, paqUOTCICCKOIIHI, BHCaTMOC(I)CpHaH dCTPOHOMUAI.

Bun 3Bé&3nHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHIAMMOE

JIBHOKEHHUE.
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ConneuHas cucrema.
Connue. ConHeuHast akTUBHOCTh. MicTrounuk snepruu CoJiHIla U 3BE3 .

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKH. J[narpamma «CeKTpaIbHBIN KJIace —
CBETUMOCTBY». 3BE31abI IJIaBHOHM IOCIEAO0BATEILHOCTH. 3aBUCHUMOCTH «Macca —
CBETUMOCTBY» IS 3BE3/ TJABHOW IOCIIENOBATEILHOCTH. BHYTpEeHHEE CTpOoeHUE
3BE371. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKIACHUU U 3BoJtonuu CoHIa U
3BE3. DTanbl )KU3HU 3BE3]I.

Muneunsiii [IyTe — nHama I'anmaktuka. I[lonoxkenue u aBwxkeHue CosHIA B
[Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpPHBIE NBIPHI B AIpaAX
rajgakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PEMMKTOBOE M3ITyUEHHUE.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.
Hepeménnsie mpoOieMbl aCTpPOHOMHUH.
Yuenuueckue nabniooenus.

HabGmronenust 3B€3aHOr0 HebGa HEBOOPYKEHHBIM IJIa30M C HCIOIb30BAHHEM
KOMITHIOTEPHBIX MPHJIOKEHUH IS OTPEACTICHHS MOJIOKEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE c03Be3qusi CEeBEpHOTO TMONyIIApUs W SPKHE
3BE3/BL.

Habmtonenuss B Ttenmeckon JIyHbI, IJIaHET, TYMaHHOCTEHM © 3BE3QHBIX
CKOILICHUH.

DuU3NYeCKUN NPAKTUKYM.

Cnioco0bl n3MepeHus: (GU3NIECKUX BEJIUYUH C MCIOJIB30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIBHBIX TPUOOPOB M KOMIIBIOTEPHBIX JTaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEIbHBIE TTOTPEITHOCTH U3MEPEHUN (HU3NUECKUX BEITUYMH.
O1nieHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHnEe  KOCBEHHBIX HW3MEPEHHM, MCCIEJOBAaHWHA  3aBUCHMOCTEU
¢uznyecKkux BEIMYMH, MPOBEpPKa IMPEAJIOKEHHBIX THMNOTe3 (BHIOOp U3 pabdor,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3feinax  «YUYEHUYECKHMM  OKCIIEpPUMEHT,
1a0opaTopHbIe pabOThI, TPAKTUKYMY).

O0o0maroee MOBTOPEHHUE.

O06o0061enne U cucTeMaTu3alus CoAepKaHUs pa3AesioB Kypca «MexaHHKay,
«MonekynsipHas pu3nKa U TEpMOAUHAMUKA», «DIEKTpoauHamMuKay, «Konebanus
U BOJIHBDY, «OCHOBBI CIELMAIbHOW TEOPUM OTHOCUTENBbHOCTH», «KBaHTOBas
¢uznka», « IEMEHTBI aCTPOHOMHUHU U aCTPOPUIUKNY.

Ponb (I)I/IBI/IKI/I Hn aCTpOHOMHH B BKOHOMHHGCKOﬁ, T€XHOHOFI/I‘ICCKOI\/L
COHHaHLHOﬁ 1 YTUYECKOMN C(I)Can ACATCIbHOCTHU YCJIOBCKA, pOJIb U MECTO (I)I/ISI/IKI/I
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¥ aCTPOHOMHUH B COBPEMEHHOW Hay4YHOUH KapTHHE MHpa, 3HAaYEHUE OMHCATEIbHOM,
CUCTEeMATH3UPYIOUIeH, OOBSICHUTENPHOM M  NPOTHOCTHYECKOW  (PYHKIMIA
buznyeckoil Teopuu, poib HU3NUECKoil Teopuu B (POPMUPOBAHUU TPEICTABICHUN
0 (u3MYecKkoil KapTUHE MUpPA, MECTO (PU3NYECKON KapTUHBI MHUpa B OOIIEM PSAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPO/IE.

MexnpeameTHbie CBSA3H.

NUzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kiacce
OCYILIECTBIIACTCS C YUETOM COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBSA3EH C Kypcamu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemusvle nOHAMUSA, CBA3AHHbBIE C U3YUEHUEM MEMOO08 HAYUHO20
no3HanuA: SBIICHUE, HAYYHBIH (akT, TUMOTe3a, (PU3MUecKas BEIWYUHA, 3aKOH,
Teopus, HAOIIOJACHWE, OJKCIEPUMEHT, MOJCIUPOBAHUE, MOJIENb, HW3MEpPEHHE,
MOTPEIIHOCTU U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITU(pOBas 1adbopaTopus.

Mamemamuka: pelieHUE CUCTEMBl YpaBHEHHWW. TpPUTrOHOMETPUYECKHE
(GYHKIMHM: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NMPOEKIMU HAa OCH KOOPAHMHAT, CIOKEHHE BEKTOPOB.
[TpousBogubie 3nemeHTapHBIX (QyHkumid. [Ipu3Haku nomOOMsS TPEYroJIbHUKOB,
orpezesieHue IO MIIOCKUX (GUryp u oobEma Tei.

Buonozcus: >nexTpuyueckue SBICHHUS B JKUBOM mpupoje, KosieOaTelbHbIE
JBWKEHUS B JKMBOM THPUPOJE, SKOJOTMYECKHE PUCKHM TNPH MPOU3BOJCTBE
AIIEKTPOIHEPTUH,  DIIEKTPOMArHUTHOE  3arps3HEHHE  OKpYXKAloIIel  cpenbl,
yIbTPa3BYKOBasi JMArHOCTHMKAa B MEJIUILIMHE, ONTUYECKHE SIBICHUS B >KUBOU
pUpoJe.

Xumusn: CTpo€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
T€JA, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKOW PpEIIETKH, CHEKTPaIbHbIN
aHau3.

I'eocpagpua: marHuTHBIE TOAKOCA 3€MJIM, 3aJ€KH MAarHUTHBIX  pYya,
doTochEMKa 3eMHOI MOBEPXHOCTH, ceiicmorpad.

Texnonocusn: TPUMEHEHUE IIOCTOSHHBIX MArHHUTOB, JJIEKTPOMAarHUTOB,
3IIEKTPOJIBUTATENb SIKOOH, reHepaTrop MEepeMEeHHOro TOKa, MHAYKLUHWOHHAs Medb,
JIMHUAW 3JIEKTponepeaad, dJIEKTPOABUraTelb, pasap, paaiuoNpUEMHUK, TEIEBU30D,
anteHHa, teiepoH, CBY-meub, ynpTpa3ByKoBas JIHarHOCTUKa B TEXHUKE,
NPOEKIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIly THUKOBbBIE
IPUEMHUKH, JIEpHAs JHEPIeTUKA U SKOJIOTUYECKUE ACIIEKThI €€ PA3BUTHS.

I[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHM A ITPOI'PAMMEBI I10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIETO OBPA3OBAHMAIMYHOCTHBLIE
PE3VJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATbBI
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JInuHOCTHBIE pe3yJabTaThl OCBOCHHUS YyuyeOHoro mnpeaMera «Dusukay
JOJDKHBI OTPaKaTh TOTOBHOCTh M CITIOCOOHOCTH 00YYArOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHONW BHYTPEHHEHW TMO3HMIMEH JUYHOCTHA, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIUM, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINeCTBa, PACIIUPEHUE KU3HEHHOTO
OIIbITA U OMbITA JESATEIBHOCTH B MPOLECCE peaM3ali OCHOBHBIX HaIlPaBJICHUN
BOCHIUTATEIILHOM AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

I'PAKIAAHCKOI0o BOCIIMTAHUSA:

e C(OpMUPOBAHHOCTh TPAXJAHCKOM  MO3UIMM  OOy4Yaromerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUIICKOro 00I11eCTBa;

e TMPUHATHE TPAJAUIMOHHBIX OOIIEYETOBEYECKMX T'YMAHUCTUYECKUX U
JEMOKPATHYECKUX IIEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JI€ITEIBbHOCTh B MHTEPECAX IPAKIAHCKOTO
oOmiecTBa, Yy4yacTBOBaTh B CAMOYMNpPaBIE€HUHM B 0Opa30BaTENbHOM
OpraHu3allNY;

e YMCHHC BBaHMOHeﬁCTBOBaTB C CcOoMaJIbHbIMH HHCTUTYTaMH B
COOTBCTCTBHH C UX CI)YHKI_II/IHMI/I N HAa3HAYCHHUCM,

e TOTOBHOCTb K TYMAHUTAPHOW W BOJIOHTEPCKOU EATENBHOCTH.
NAaTPHOTHYECKOI0 BOCIIMTAHUA:

e chopMupOBaHHOCTH POCCHICKOU rpaXJaHCKON UJIEHTUYHOCTH,
NaTpUOTU3MA;

e I1IEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTHXKEHHIM
POCCUICKUX YUEHBIX B 00s1acTU (PU3UKKU U TEXHUKE.

AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUSA:
. C(bOpMI/IpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHUWA, 9THYCCKOI'O ITOBCACHU A,

e CIIOCOOHOCTH OLCHMUBATb CUTyallMIO U IMPHMHHUMATb OCO3HAHHBLIC PCIICHMA,
OPUCHTHPYACh Ha MOPAJIbHO-HPABCTBCHHLIC HOPMBI M HECHHOCTH, B TOM
YUCJIC B CATCIBbHOCTH y‘-IéHOFO;

e OCO3HAaHME JIMYHOI'O BKJIaJla B IOCTPOCHUE YCTOWYMBOIO OyayILero.
ICTETHYECKOI0 BOCIIUTAHMSA:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKJIIOYasg OCTETUKY HAy4HOTO
TBOPYECTBA, MPUCYIIETO (PUZNIECKON HAyKE.

TPYAOBOI'0 BOCIIMTAHUS:

e UWHTEpPEC K pa3iudHbIM cepaM NmpodhecCHOHATBLHOU NESATEIBHOCTH, B TOM
YHclie CBS3aHHBIM C (QU3MKOW ¥ TEXHHUKOW, YMEHHE COBEpIIaTh
OCO3HaHHBINA BBIOOp OyayIiel nmpodeccuu U peain30BbIBaTh COOCTBEHHBIC
KU3HEHHBIC TIJIAHBI;
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TOTOBHOCTb M CIIOCOOHOCTH K OOpPa30BaHUIO M C€aMOOOpa30BaHUIO B
obnactu (pU3MKHU Ha IPOTSXKEHUU BCEH JKU3HU.

IKOJOTHYECCKOI0 BOCIIMTAHUA

c(OPMUPOBAHHOCTh IKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TJI00aTHHOTO
XapakTepa dKOJOTUYECKUX MPOooIeM;

IJIAHUPOBAHUE W OCYIIECTBIICHUE JIEMCTBUM B OKPYXKAIOLIEH Cpelie Ha
OCHOBE 3HaHUS LI€JIEW YCTOMYMBOIO PA3BUTHS YEJIOBEYECTBA;

paCcIMpCHUC OIbITa ACATCILHOCTHU AKOJIOTUYECKOM HarpaBJICHHOCTH Ha
OCHOBC HMCHOIIIUXCA 3HAHUU 110 (bmm(e.

HEHHOCTH HAYYHOI'O MIO3HAHUA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HAaHME LEHHOCTH HAy4YHOW JACATEIBHOCTH, I'OTOBHOCTb B IIpOLECCE
U3y4YeHUS (PU3UKHU OCYIIECTBISATh MPOEKTHYI0 U HCCIIEI0BATEIbCKYIO
NEATEbHOCTh UHANBHIYAJIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Bba3oBble JJorunyeckue a1eiicTBUA:

CaMOCTOSITENIbHO ~ (OPMYJIMPOBAaTh M AKTyaJU3UpOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNISTh 1IEIN JCSATEIbHOCTH, 3a/laBaTh IapaMeTpbl U KPUTEPUU HX
JIOCTYOKCHUS,

BBISBJISITH 3aKOHOMEPHOCTH HM  IPOTHBOPEYUS B pacCMaTPHUBACMBIX
(bU3UYECKUX SIBICHUSIX;

pa3palaThIBaTh IUIaH PEHICHUs TPOOJIEMbI C YUETOM aHAIM3a UMEIOLIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPCKTHBBI B ACATCIBHOCTb, OLCHUBATH COOTBCTCTBUC
PE3yJabTAaTOB LECJIAAM, ONCHUBATL PUCKH HOCHCI[CTBI/Iﬁ ACATCIBHOCTH,

KOOPOAVMHHUPOBATL MW BBIIIOJIHATH pa60Ty B YCIOBHAX pPCalIbHOIO,
BHPTYAJIBHOI'O U KOM6I/IHI/IpOBaHHOFO BBaHMOHGﬁCTBHH;

Pa3BHUBATh KPCATUBHOC MBIIIJICHUEC ITPHU PCUHICHNUH )KU3HCHHBIX HpO6J’ICM.

Bba3oBble ucciegoBarejbcKye 1eHCTBUSA:

BJI1aJCTh HaquOﬁ TCpMHHOJ’IOFHCﬁ, KIIOYCBBIMH IMOHATHUAMH U MCTOJaMU

(bu3nYeCKON HAYKH;
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BJIAJCTh  HaBBIKAMU  Y4YCOHO-HCCJICIOBATEILCKOM W MPOCKTHOH
NEATETLHOCTH B 00JacTH (PU3HUKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOUCKY METOZOB pelIeHus 3a1ad  (U3HIEeCKOTro
coJiepKaHusl, IPUMEHEHHUIO PA3JIMYHBIX METOJIOB TTO3HAHUS;

BIAJCTh BHUAAMH JIEATCILHOCTH TO TOJYYCHHIO HOBOTO 3HAHUS, €T0
WHTEPIPETALNN, TPEOOPA30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX
CUTyaIMsiX, B TOM YHCJI€ TPU CO3JaHHHM y4EeOHBIX MPOEKTOB B 00JACTH
buszukuy;

BBISIBJISITh MPUYMHHO-CIICJICTBEHHbIE CBSI3M M aKTyallM3MpOBaTh 3ajady,
BBIJIBUTaTh TUINOTE3y €€ pelleHus, HaXOAUTh apryMEHThl IS
JI0Ka3aTelIbCTBa CBOMX YTBEP)KICHMI, 3a/7aBaTh MapamMeTpbl U KPUTEPUU
pelieHus;

AHAJIM3UPOBATh IIOJIYUYCHHBIC B XOJ€ PCIICHUA 3adadd PpPE3YyJbTaThbl,
KPUTUYICCKHU OLICHUBATH NX JOCTOBCPHOCTD, IIPOTHO3UPOBATH N3MCHCHUC B
HOBBIX YCJIOBHX,

CTaBUTh U (OPMYyJIHUPOBATh COOCTBEHHBIE 33aJa4d B OOpa30BaTENbHOM
JeSITEIbBHOCTH, B TOM YHUCJIE IPU U3YYEHUH (DUBHUKY;

AaBaTb OICHKY HOBBIM CUTYyallUsIM, OLICHHUBATDH HpI/IO6peTéHHBII\/'I OIIBIT,

yMETh MEPEHOCUTh 3HaHHUs MO0 (U3MKE B MPAKTUYECKYIO O0OJIacTh
KU3HENEATEIBHOCTH;

YMCTb HHTCTPUPOBATHb 3HAHHWS U3 PA3HBIX IPEAMETHBIX O6JI&CT€I>1;
BBIIBUI'aTb HOBBIC UJICH, IIPEAJIAraTb OPUIriHAJIBHBIC ITOAXOAbI U PCIICHU A,

CTaBHUTb HpO6JICMLI " 3a1a4i, OJOITYCKarOIMe aJlbTCPHATHBHBIC PCIICHMS.

Pa6ora ¢ unpopmanmeii:

BJa/I€Th HAaBBIKAMHU MOJIydeHUs MH(pOpManuu (PU3HMUECKOTO COAEpPIKAHUSA
U3 UCTOYHMKOB Pa3HBbIX THUIIOB, CAMOCTOSTEIBHO OCYILECTBIIATH IIOUCK,
aHalln3, CHCTEMAaTU3alMI0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHUHBIX
BUJIOB U (DOpM IpeICTaBICHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIINH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMAIMOHHBIX W KOMMYHHUKAITMOHHBIX
TEXHOJIOTMA B  PEIMICHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3AIMOHHBIX 3a/lad ¢ CcoOo/ieHneM TpeOOBaHUN APTrOHOMHKH,
TEXHUKU O€30MacCHOCTH, TUTHEHBI, PECypCOCOEPEKEHHUs, MPABOBBIX U
ATUYECKUX HOPM, HOPM MH(DOPMAIIMOHHOW 0€30MacCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJIepKaHUsl B pa3NuyHbIX dopmarax c
y4€TOM Ha3HaueHus UHGOpMAIMM U UEJIeBOM ayJAuTOpUH, BbIOUpas
ONTUMANIbHYIO (JOPMY MPEJICTABIICHUS U BU3yaJIU3al1H.
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KoMMmyHuKaTHBHBIE YHHBeEPCAJbHbIE Y4eOHbIe NeiCTBUSA:

OCYIIECTBIISATh OOILIEHHME HAa Yypokax (U3UKK U BO BHEYPOUHOU
NESATEIbHOCTH;

pacrmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMii W CMsr4aTh
KOH(JIUKTBI;

paBBépHYTO " JIOTUYHO H3JIaraTb CBOIO TOYKY 3PCHUA C HCIIOJIb30BAHUCM
SA3BIKOBBIX CPCACTB,

IMOHUMATh 51 HCII0Jb30BaTh IPEUMYIIECTBA KOMaHIHOH 51
WHUBUAYJIbHOU pabOThI;

BBIOMpATh TEMATUKy U METOJbl COBMECTHBIX JACHCTBHU C y4ETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0T0 UjieHa KOJIJICKTUBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIBbHOCTH, OPraHW30BBIBATH U
KOOPJIMHUPOBATh JACUCTBUSA 1O €€ JOCTHKEHHUIO: COCTaBJIATH IIJIaH
NEHCTBUM, pacpeesiTh POJId ¢ Y4ETOM MHEHUIN yYaCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJa M KaXKJIOI0 y4YaCTHHUKAa KOMaH/bI B
001t pe3ynbTat no pazpaboTaHHBIM KPUTEPUSIM;

npeajiaratb HOBBIC IIPOCKTBI, OLNCHHMBATH HJIACU C IIO3WIMU HOBHU3HBI,
OPUTUHAJIBHOCTH, Hp&KTH‘-ICCKOfI 3HAa4YUMOCTH,

OCYIICCTBIIAAITD INO3UTUBHOC CTPATCTUYCCKOC IIOBCACHHUC B PA3JIMYHBIX
CUTyalusix, IMPOABIIATH TBOPYCCTBO 141 B006pa}KCHI/IC, OBITH
NHHUIWMATUBHBIM.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIe NeiCTBUSA

Camoopranusanus:

CaMOCTOSITEIbHO ~ OCYIIECTBJIATh  TO3HABATENBHYIO JESATEIBHOCTh B
obnmacth (UBMKKM W AaCTPOHOMHH, BBISBISATH MPOOIEMBI, CTaBUTh W
dbopMyTUpOBaTH COOCTBEHHBIE 33]a4H;

CaMOCTOSITEJIBHO COCTABJISITh IUIAH PELICHHS! PACUETHBIX U KAYECTBEHHBIX
3a/1a4, IJIaH BBITIOJHEHUS MPAKTUYECKONW pabOThI ¢ YUETOM HMEIONTUXCS
peECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

AaBaTb OICHKY HOBBIM CUTYAILlUsIM,

pacmupsTh ~paMKd ~ ydyeOHOro TmpeaMera Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHUM;

JenaTb OCO3HAHHBIM BBIOOpP, apryMEeHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 32 PEIICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;
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CrocoOCTBOBAaTh (POPMUPOBAHUIO U IPOSBICHUIO 3PYIULMH B 00JacTu
($U3MKHN, TOCTOSHHO TOBBIIATH CBOM 0OpPa30BATENbHBIA M KYJIBTYPHBIN
YPOBEHb.

CaMOKOHTpOJIL, MOIUOHAJIbHbIN HHTE/JIEKT:

AaBaTb OLICHKY HOBBIM CUTYAallUAM, BHOCUTb KOPPCKTHUBBI B JACATCIIbHOCTD,
OLCHMUBATDb COOTBCTCTBHUC PC3YJILTATOB LICIISIM,

BIAJCTh HABBIKAMU TO3HABATEIbHOW pediaekcuu Kak OCO3HAHHS
COBEPIIIAEMBIX JEHCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJBTATOB U
OCHOBaHUM;

UCIIOJIb30BaTh MNPUEMBI pedekcuu s OIEHKM CUTyaluu, BbIOOpa
BEPHOT'O PEIICHUS;

YMCTb OLCHHUBATH PUCKHM M CBOCBPCMCHHO IIPpUMHHUMATL PCIICHHA I10 HX
CHMXKXCHHIO,

IIPUHUMATb MOTHBBI H APTYMCHTBI JAPYTHUX IIPpW aHAJIM3C PC3YJIbTATOB
ACATCIBbHOCTH,

IIPUHUMATDb CC6$I, IIOHMMasA CBOM HCAOCTAaTKHN M JOCTOMHCTBA,

IIPUHAMATh MOTHBBI M ApPryMEHTBl IPYyTMX IIPU AHAINA3E PE3YJIbTAaTOB
NEATEIIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mpomecce nocTmkeHHsT TUYHOCTHBIX PE3YyJIbTATOB OCBOCHUS MPOTPAMMBI IO
dbuzuke I ypOBHS CpeIHEro ooOmiero oOpa3oBaHuss y OOydYaromuxcs

COBEPIICHCTBYETCS HYMOIIMOHATBHBIH WUHTEIUICKT, IpeIoJIararoIIniA
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHWA,  BKIIOYAIOMIETO  CIIOCOOHOCTh  TMOHMMATh  CBOE

AYMOIIMOHAIEHOE COCTOSIHUE, BUJIETh HAMPABJICHUS Pa3BUTHsI COOCTBEHHOM
AMOIIMOHATILHOM c(epbl, OBITh YBEPEHHBIM B ce0e;

CaMOpPEryJIMPOBAaHM, BKIIOYAIOUIETO CAMOKOHTPOJb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTb 3@ CBOE IOBEJIEHHE, CIIOCOOHOCTb aJalTHPOBATHCSA K
HYMOLIMOHAIBHBIM HU3MEHEHUSIM U MPOSBIATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBALIMY, BKJIIOYAIOIIECH CTPEMIIEHHUE K TOCTUKEHHUIO LEIN
U yCIIEXY, ONTUMHU3M, HHULIUATUBHOCTh, YMEHUE JECUCTBOBATh, UCXOIS U3
CBOMX BO3MOXKHOCTEH;

OMIATHH, BKJIIOYAIOMIEH CIMOCOOHOCTh IMOHUMATh  3MOIMOHAIHLHOE
COCTOSTHUE JPYTHX, YYHUTBIBaTh €r0 MPHU OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBHIO M COMEPEIKUBAHUIO;
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COIIMANBHBIX  HABBIKOB, BKJIFOYAIOIIMX CIOCOOHOCTh  BBICTPAWBAThH
OTHOINEHUSI C JPYTUMHU JIIOJAbMH, 3a00THUTBCS, MPOSBISATH HHTEPEC U
paspemnaTh KOH(QIUKTHI.

I[MTPEAMETHBIE PE3VJIbTATDI

K xonny oOyuenuss B 10 knacce mpeaMeTHblEe pe3ysbTaTbl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUI:

NOHMMATh POJb (PU3MKK B  DIKOHOMHUYECKOM, TEXHOJIOTMUYECKOM,
DKOJIOTUYECKOM, COLMANbHOM H OITUYECKOW cdepax AesITeIbHOCTU
YeJI0BeKa, PoJib U MECTO (DU3UKU B COBPEMEHHOW HAyYHOW KapTUHE MHUPA,
3HaYCHHE OIHUCATENbHON, CHUCTEeMATU3UPYIOUIeH, OOBSICHUTEIBHOU U
OPOTHOCTUYECKOW  (YHKIUH  (PU3NYECKOW TEOpUH — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK U TEPMOJMHAMUKHU, POJib (DU3HUECKON TEOpUH B
dbopMHUpOBaHUY TTPEACTABICHHUN O (PU3UIECKON KapTHHE MUPA;

paznuyaTh YCJIOBHS TPUMEHHUMOCTH MoOJeIeH (U3NYECKUX Tel U
MPOIIECCOB (SIBICHWI): WHEpIMaNbHAs CHUCTEMa OTCcuéTa, abCOIIOTHO
TBEPJIOE TEJI0, MaTepHalibHasi TOYKA, PABHOYCKOPEHHOE JBUXKEHUE,
cBOOOJHOE mTajeHue, alCOMOTHO ympyras jaedopmaiys, aOCOTIOTHO
ynpyroe v abCONMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICINIU ra3a, KUJKOCTU
U TBEPAOro (KpUCTAIUIMYECKOIr0) Tena, UcalbHbIN ra3, TOUCUHBIN 3apsij,
OJIHOPOJIHOE DJIEKTPUUYECKOE TOJIE;

paziuyath yCiaoBUsA (TpaHMIlbl, O0JACTH) MPUMEHUMOCTH (DPU3MUECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIHMI XapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPAaHUYCHHOCTh UCIIOIH30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh W OOBICHITH MEXAaHWUYECKHE TIPOIECCHl W  SIBIICHHS,
UCIIOJIb3YSI OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXAHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBMXKEHUS, (HOPMYJIBI KHHEMATUKH DPABHOYCKOPEHHOTO
NBIDKEHUS, TpeoOpa3oBanus [ammmes uisi CKOPOCTH M TEPEMEIEHUs,
3akoHbl HplOTOHA, mNpUHIMO OTHOcHUTENbHOCTH [anmmies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHHUs UMITYyJIbCA U MEXAHUYECKOU
DHEPIuM, CBsI3b PaOOTHI CHUJIBI C MU3MEHCHUEM MEXaHWYECKOW JHEPTUH,
YCJIOBUS paBHOBECHs TBEPIOro Tejia), MNPU OSTOM HKCIOJIB30BAThH
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuii ['anumes, BToporo
U TpPEThEero 3akoHOB HBIOTOHA, 3aKOHOB COXPAHEHUS HMITyJbCa U
MEXAHUYECKON DHEPIUHU, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAJIM3UPOBATh U OOBSICHATH TEIUJIOBBIE MPOIECCH U SIBJICHMUS, UCIIONIb3YS
ocHoBHble monokeHUuss MKT wu 3akoHBI MOJEKyIApHOW (QUUKH H
TEpPMOJUHAMUKUA (CBA3b JAaBJIEHUS HWJEAJBbHOrO Tra3a CO CpelHel
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KMHETHYECKOW HJHEPrued TEIUIOBOIO JBMIKEHUS W KOHLEHTPALMEH ero
MOJIEKYJI, CBSI3b TEMIIEPATyphbl BEIIECTBA CO CpPEIHEH KHHETHYECKOU
DHEPIUEHN TENJIOBOTO ABMKECHHS €T0 YaCTHL, CBSI3b IABJICHUS UICATbHOIO
raza C KOHLEHTpalMed MOJIEKYJ] M €ro TeMIepaTypod, ypaBHEHHE
MeunneneeBa—KianeipoHa, MNepBbIM 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpAHEHUsI SHEPIHMM B TEIUIOBBIX IPOLIECCAX), MPHU 3TOM HCIOJIb30BATh
MaTeMaTH4eCKOe BBIPAKCHUE 3aKOHOB, YKa3plBaTb  yCJIOBUSA
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KianeiipoHna;

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBJICHMS, HUCIOJIb3Ys
OCHOBHBIE TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJMHAMUKU (3aKOH COXPAHEHUS
IEKTPUYECKOTO 3apsana, 3aKOH KyinoHa, IIOTCHIUAIIBHOCTD
IEKTPOCTATUYECKOTO TIOJIA, NPHUHLIMII CYNEPIO3ULUN DICKTPUYECKUX
MOJIEM, IPU ATOM yKa3blBas YCIOBHS NPUMEHHMOCTH 3akoHa KyiioHa, a
TaK)K€ IMPAKTUYECKH Ba)KHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
LENMA W JUI1 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH Jxoynsa—JleHna,
npaBuia Kupxroda, 3akonsr @apajes 11 371€KTPoIn3a);

OTMCHIBaTh (PU3UUYECKHE TPOIECChl W SIBICHUS, HWCIOJB3Ysl BEIMYWHBI:
MEPEMELICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIBI, JaBJICHUE, IMOTCHUUAIbHAA DSHEPIUs, KUHETHUYECKAs
DHEPrUs, MEXaHWYECKas SHEPrus, padoTa CHIIbI, IIEHTPOCTPEMHTEIBHOE
YCKOpEHME, Cula TKECTH, CUia YIPYIOCTH, CUJIa TPEHUs, MOIIHOCTb,
DHEPrusl B3aMMOJCHCTBUS Teja C 3eMiI€id BOIM3M €€ MOBEPXHOCTH,
SHEpPrusi ynpyroil jaedopmanud MPYKUHBI, KOJIUYECTBO TEILJIOTHI,
aOCoJIFOTHAs TeMmIepaTypa Teja, padoTa B TEPMOJIWHAMHUKE, BHYTPECHHSS
SHEPIusl HJACATHHOTO OJHOATOMHOTO Ta3a, pabdoTa WJCAIBHOTO Trasa,
OTHOCUTEJIbHAS BJIAXHOCTh Bo3nyxa, KII wuaeanbHOro TEIIOBOrO
JIBUTATENIS; AIEKTPUUYECKOE T0JI€, HANIPSIKEHHOCTD JIEKTPUYECKOTO IOJIs,
HaNpspDKEHHOCTh TOJII TOYEYHOTO 3apsjla WIM 3apshKeHHOTO IIapa B
BAKYYME€ M B JMIJICKTPUKE, ITOTCHIMAT 3JIEKTPOCTATUYECKOTO IIOJI,
pPa3sHOCTh  MOTEHUMAJIOB, JJIEKTPOJABWXKYyIIas CWia, CWia TOKa,
HalpsDKEHWE, MOIIHOCTh TOKA, JJIEKTPUYECKas EMKOCTh IIOCKOTO
KOHJEHCATOpAa, COIPOTHMBIIEHME y4YacTKa LENMU C IOCIEAO0BATEIbHBIM U
MapaJiyIeIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS DIICKTPUUECKOTO TOJIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUS  (DU3MYECKHX  SIBJICHHIA:
MEXaHWYECKOEe JBW)KCHHE, TEIJIOBOC JIBWDKEHHWE YAaCTHI[ BEIIECTBa,
TEIJIOBOE paBHOBECHEe, OPOYHOBCKOE JBWXeHUE, nuddy3us, ucrnapeHue,
KUTICHWE W KOHJCHCAIINS, TJIAaBJICHNE U KPUCTAIUTU3allNs, HAIIPaBIEHHOCTh
TEIJIONepEadr, ICKTPHU3AIUS TEJI, SKBUITOTECHIINATLHOCTh TTOBEPXHOCTH
3apsHKEHHOTO TTPOBOJTHUKA,
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IPOBOANUTH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYMHBI OT
OPYroM C  HCIOJB30BAaHMEM  IPSAMBIX  HM3MEPEHHMM, IIpU  3TOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATHh pPE3yJbTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BHUAEC TpapuKoB C Y4ETOM
aOCOJIIOTHBIX MOTPEUIHOCTEN U3MEPEHH, JIeNaTh BHIBOABI MO pe3yibTaTaM
VCCIICIOBAHNUS;

INPOBOJHUTL KOCBCHHBLIC H3MCPCHUS (l)I/I3I/I‘-ICCKI/IX BCIIMYMH, IIpU 3TOM
BBI6I/IpaTB OINTHUMAaIbHBIN MCTOJ M3MCEPCHUSA, OLUCHHBATDH a0COJIFOTHBIE U
OTHOCHUTCIIBHBIC IIOIPCHIHOCTHU IMPAMBIX 1 KOCBCHHBIX H3MepeHHﬁ;

IPOBOJUTH OMBITHI MO MPOBEPKE MPEJI0KEHHON TMIOTE3bl: MIAHUPOBAThH
IKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAJIbHYIO YCTAHOBKY, aHATU3UPOBAThH
NOJIyYeHHbIE pe3yJbTaThl U JI€JaTh BBIBOJ O CTaTyce MPEeI0KEHHON
TUIIOTE3BI;

coOiroAaTh mpaBuia 0€30MacHOro TpyAa MPH MPOBEACHUN HCCIIETOBAHUIMA
B paMKax yd4eOHOro »OKCIEpPHMEHTa, IMpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M TMPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OPAaTOPHOTO 0OOPYI0BAHMS;

pemaTh pacy€THBIE 3a4a4d C SIBHO 33JaHHOM M HESBHO 3aJaHHOU
du3znyecKoil MOJIENbI0: HA OCHOBAaHUM aHANIM3a YCIOBUS OOOCHOBBIBATH
BEIOOp (U3MUECKOW MOJENHM, OTBEYAIOIICH TpeOoBaHUSM 3a/layw,
OPUMEHATh  (OPMYJBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThl
(¢u3nyeCcKuX TEOpUl NpH UCHOJIb30BAHUM MAaTEMaTHYECKMX METOAOB
peuieHus 3a1ad, MPOBOANUTE PacYEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBaTh peE3yJbTaThl U KOPPEKTUPOBATH METONbI PEUICHUs C
y4ETOM MOJYYEHHBIX PE3yJIbTATOB;

pelaTh KauyeCTBEHHBbIE 3ajauu, TpeOyrolue MPUMEHEHUs 3HAHUN U3
pa3HBIX pa3aesoB Kypca (PU3UKU, a TAKXKE WHTErpalluil 3HAHUHM U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATH JIOTHUYECKYIO
LENOYKY pacCyKJIeHUI C ONOPOM Ha N3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHMUS;

UCIIONIb30BAaTh TEOPETUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

OPUBOAUTH MPUMEPHI BKJIAJAa POCCUMCKUX M 3apyOekKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHUE HAayKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJM3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MTPOU3BOJICTBEHHOMN
NEATEeIbHOCTH YEJIOBEKAa, CBSI3aHHOM C (U3WYECKUMHU IMPOIECCaMH, C
MO3UIIMHI IKOJIOTHUECKON 0€30MMacHOCTH, MPEACTaBICHUN O palliOHAIbHOM
MIPUPOAONIOIB30BAHNM, & TAKKE PAa3yMHOM HCHOJIb30BAaHUM JOCTHUKECHUU
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HAYKH M TEXHOJOTMH JUIS JaJbHEHINEro pa3BUTHS YEJIIOBEYECKOIO
00111eCTBA;

OPUMEHATh pa3iNyHble CocoObl paboThl ¢ MH(OpMaIHe (PU3NIECKOTOo
COJIEpP)KaHUsI C HCIOJB30BAHMEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJOTHM, IPU 3TOM HUCHOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJOTHM I TIOHMCKa, TepepabOoTKM M NPEabsBICHHUS ydeOHOUW WU
HAYYHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MUHTEPIIPETALIUU
UHpOpMaIlMY, MOJYYEHHOM U3 pa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAIM3UPOBaTh  TOJIy4YaeMyr  HMHPOpPMAIMI0O W  OICHWBAaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE WMEIONIMXCS 3HAHWW, TaK M HAa OCHOBE
aHaJIM3a UICTOYHUKA MH(POpPMALIUH;

IIPOSIBIIATH OpraHU3alOHHbIE u [I03HABaTEIIbHbIE YMEHHUS
CaMOCTOSITEJIBHOTO ~ NPUOOPETEHHsT  HOBBIX 3HAHMW B Ipoliecce
BBITIOJIHEHHSI IPOCKTHBIX U yU€OHO-UCCIIEI0BATENLCKUX padoT;

paboTath B TpylIe C HCIOJHEHUEM pPAa3IUYHbIX COLMUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYyMIIbl, PAMOHATBFHO PACIpPEAesATh ACITeIbHOCTD
B HECTAaHJAPTHBIX CHUTyalMsX, aJ€KBATHO OLICHWBATH BKJIAJ KaXJOTO M3
Y4aCTHUKOB TPYMIIbl B pELICHUE paccMaTpruBaeMoil mpoOIeMbl;

IPOSIBISATE MOTUBAIUIO K Oyaymiei mpodeccuoHanbHOM AeSITETbHOCTU IO
CHEIHAIBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOdUIIs.

K xonny oOyuenus B 11 knacce mpenMeTHbIE pe3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE JI0JKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y O0YUYAIOUINXCS YMEHHIA:

NOHMMATh POJb (PUIUKK B  HIKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOW M 3TUYECKOU cepax AeITeIbHOCTH YEJIOBEeKa, POJb U MECTO
GU3MKKM B COBPEMEHHON Hay4yHOW KapTUHE MUpPa, pPOJib aCTPOHOMUU B
NPaKTUYECKOM JICSITEIbHOCTH 4YeJOBeKa U JalbHEHIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAUYCHUE ONMCATEIbHOM, CUCTEMAaTU3UPYIOIIEH,
OOBSICHUTENILHOM U TMPOTHOCTHYECKON (YHKIUN (puznueckoil Teopum —
AIIEKTPOIMHAMUKH, CHEIHATLHON TEOPUH OTHOCHTEIHHOCTU, KBAaHTOBOW
bu3uky, poib (puznyeckoil Teopurd B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nYecKoi KapTHHE MUpPA, MECTO (PU3UYECKON KapTUHBI MHpa B O0IIEM
psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEICTABICHUI O MPUPO/IE;

pa3nuuaTh YCJIOBHA NPUMEHUMOCTH MoOjAeNell (Qu3Mueckux Ten H
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE AJIEKTPUUYECKOE U  OJIHOPOJIHOE
MarHUTHOE MOJI, TAPMOHUYECKUE KOJIEOaHUs, MaTeMaTUYECKUN MAasTHUK,
UJCATbHBIN TPYKUHHBIA MAasTHUK, TAPMOHHUYECKUE BOJIHBI, WJCAJIbHBIN
KoJIe0aTeNIbHBIN KOHTYp, TOHKAas JIMH3a, MOJIeIE aToMa, aTOMHOTO si7jpa U
KBAaHTOBOM MO/ICJIM CBETA;
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paznuyath yciaoBUsA (TpaHMIlbl, O0JACTH) MPUMEHUMOCTH (DPUIMUECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIHMI XapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPAaHUYCHHOCTh UCIIOIH30BAHUS YACTHBIX 3aKOHOB;

aHAM3UPOBATh U OOBSICHATH DJIEKTPOMATHUTHBIC TPOIECCHI U SIBIICHMUSI,
WCMOJIb3ys. OCHOBHBIE IIOJIOKEHHSI WM 3aKOHBbI JJIEKTPOJAMHAMHUKH U
crnenuaibHOI TEOpUHU OTHOCHUTEJIBbHOCTH (3aKoH COXpAaHEHHUS
AIEKTPUYECKOro 3apsijaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMAarHUTHOM  WHAyKOWW, TpaBwio Jlennma, cBa3p  I/C
CAMOMHIYKIIMM B DJIEMEHTE OJJIEKTPUYECKOM 1IENM CO CKOPOCTHIO
N3MCHCHHUS CHIIBI TOKa, MOCTYJIAThI crernuaabHOM TEOpUH
OTHOCUTEILHOCTH DUHIITEITHA);

aHAJIM3UPOBATh U OOBSACHATH KBAaHTOBBIE IIPOLIECCHI U SIBIICHUS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHeHHUe  DWHINTEWHA s
dororddekra, mepBeldi UM BTOpoM mocTynatel bopa, mpuHLIUI
COOTHOIIEHUST HeomnpenenéHHocte ['eiizenOepra, 3akOHbBI COXPAHEHUS
3apsIIOBOTO U MAacCOBOT'0 YHCENI M 3HEPIUMU B SAEPHBIX PEAKLIMAX, 3aKOH
pPaAMOaKTUBHOTO pacnana);

OTMCHIBATh (PU3UUECKHE TPOIECChl W SIBICHUS, HWCIOJB3Ysl BEIMYWHBI:
HaNPSHKEHHOCTD AJIEKTPUYECKOTO MMOJISA, MOTEHIHAN 3JIEKTPOCTATHYECKOTO
MOJIsI, PA3HOCTh MOTEHUHMAJIOB, JJICKTPOABIKYINAS CUIa, WHIYKIUS
MAarHuTHOTO TMOJISl, MarHUTHBIM IOTOK, cuia AmIepa, WHAYKTUBHOCTb,
ANEKTPOABMKYIAs CUJa CAMOMHIYKLHMH, SHEPrus MArHUTHOTO MOJIA
MIPOBOJHUKA C TOKOM, PEIATUBUCTCKUNA HWMIIYJIbC, IIOJHAs DSHEPrus,
DHEPrusi TMOKOS CBOOOJHOW YaCTHIbI, SHEPrus M UMIYJIbC (PoToHA,
MacCOBO€ YHCJIIO U 3apsl AIpa, JHEPTHUSI CBA3U SApa;

OOBSICHATh ~ OCOOEHHOCTH  NpPOTeKaHWs  (U3UYECKUX  SBJICHUN:
AIIEKTPOMArHUTHASI HHAYKIIHS, CAMOUHIYKIUS, pE30HAHC, HHTEp(epeHIIHS
BOJIH, JAudpakiusi, AWCIEpCHs, I[OJHOEC BHYTPEHHEE OTpaKEHHE,
dorornekrpuueckuii 3pdext (poroaddext), anbda- m Oera-pacmaibl
aep, raMMa-u3IydeHue siep, (PU3NYeCKHue MPHUHIUIBI CIIEKTPAIBHOTO
aHayu3a u paboThI Jiazepa;

ONPENEIATh HANPABICHUE WHAYKLIWHA MAarHUTHOIO IIOJISL IPOBOJHHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTDH I/I306pa)KCHI/IC, CO3JaBacMOC€ IIJIOCKHUM 3€pPKaJioM, TOHKOM HHHSOﬁ,
M PACCUUTBIBATDL €0 XapaKTCPUCTHUKH,

MIPUMEHATh OCHOBOTMOJIATAIOIINE ACTPOHOMHUYECKUE TMOHATHUSI, TEOPUU U
3aKOHBI JUIS aHaiu3a MW OOBACHEHUS (U3NUYECKUX IPOIECCOB,
MPOUCXOAAIINX B 3BE3MAX, B 3BE3JHBIX CUCTEMAX, B MEKIAIIAKTUYECKOU
cpene; ABWKEHMS HeOSCHBIX Tell, DBOJIIONMH 3BE3 U BeeneHHoi;
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IPOBOJIUTH HCCJIENOBAHME 3aBHUCUMOCTEH (U3NYECKHX BEIUYUH C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHMH, TMpU D3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCHUpOBaTh pe3yNbTaThl MOJYYEHHOM 3aBHCHUMOCTH
¢uznyeckux BEIMYUH B BHIE TIpaduKoB C Y4ETOM aOCOIIOTHBIX
HNOTPEIIHOCTe  M3MEpPEeHMH, JieJdaThb  BBIBOJBI IO  pe3yJbTaTam
UCCIIEIOBaHMUS;

INPOBOJHUTL KOCBCHHBLIC H3MCPCHUS (l)I/I3I/I‘-ICCKI/IX BCIIMYMH, IIpU 3TOM
BBI6I/IpaTB OINTHUMAaIbHBIN MCTOJ M3MCEPCHUSA, OLUCHHBATDH a0COJIFOTHBIE U
OTHOCHUTCIIBHBIC IIOIPCHIHOCTHU IMPAMBIX 1 KOCBCHHBIX H3MepeHHﬁ;

IPOBOJUTH OMBITHI MO MPOBEPKE MPEJI0KEHHON TMIOTE3bl: MIAHUPOBAThH
IKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAJIbHYIO YCTAHOBKY, aHATU3UPOBAThH
NOJIyYeHHbIE pe3yJbTaThl U JI€JaTh BBIBOJ O CTaTyce MPEeI0KEHHON
TUIIOTE3BI;

OIIUCBhIBATb MCTO/AbI TOJTYUCHHUA HAYUYHBIX aCTPOHOMUYICCKUX 3H3HPII>1;

coOroAaTh mpaBuia 0€30MacHOro TpyAa MPH MPOBEACHUN MCCIIETOBAHUMA
B paMKax yd4eOHOro »HKCIEpPHMEHTa, IMpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M TMPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OPAaTOPHOTO 0OOPYI0BAHMS;

pemaTh pacy€THBIE 3a4a4d C SIBHO 33JaHHOM M HESBHO 3aJaHHOU
¢usznyecKkoil MOJENbl0: HAa OCHOBAHMM aHajW3a YCJIOBHS BBIOMPATH
(¢uznueckue MOJENH, OTBEYalolMe TpeOOBaHMUIM 3alayd, IPUMEHATH
(opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3NYECKUX TEOPUN
IIPU  WCIIOJIB30BAaHUM MaTEMaTUYECKUX METOAOB DEIICHMs  3ajad,
IIPOBOJUTB PACUETHl HA OCHOBAHWH MMEIOIIMXCS JAaHHBIX, aHAJIU3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METO/BI PEIICHUS C YUYETOM IMOJIYYEHHBIX
pe3yJIbTaTOB;

peliath KayeCTBEHHbIE 3aJaud, TPEOyIolIMe NPUMEHEHHUs 3HaHUM W3
pa3HBIX pa3lesioB Kypca (PU3UKU, a TAKKE WHTErpallui 3HAHUM U3 IPYTUX
IPEeIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTHUYECKYIO
LENOYKY pacCyKJIECHUI C ONOPOl Ha U3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SBICHHUS;

UCIIONIb30BAaTh TEOPETUYECKHUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

OPUBOAUTH MPUMEPHI BKJIAJAa POCCUMCKUX M 3apyOekKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHUE HAayKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO
MHUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

AHAJIM3UPOBATb U OLCHUBATDL IMOCIICACTBUA OBITOBOM M HpOHSBOI{CTBGHHOﬁ
ACATCIBHOCTH 4YCJIO0BCKaA, CBSI3aHHOM C (I)I/ISI/I‘{€CKI/IMI/I nmponeccamMu, C

MO3UIIAN YKOJIOTUYECKON O€30MaCHOCTH, MPECTABICHUN O PAIIMOHATLHOM
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IPHUPOJIONOIL30BAHUH, a TAK)KE Pa3yMHOM HCIOJb30BaHUHU JIOCTHKCHHI
HAyKH H TEXHOJOTMHA JUIS JaJbHEUIIEro pa3BUTHA YCIIOBEYECKOTO
00I111eCcTBA;

OPUMEHATh pa3iNyHble CIOcoObl paboThl ¢ MH(OpMaIHe (PU3NIECKOTO
COJIEpP)KaHUs C HCIOJIB30BAHMEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJOTHM, MPU 3TOM HUCIHOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJOTHM i1 TIOWCKa, TepepaboTKW M TpPEabsSBICHHUS ydeOHOUW WU
HAy4YHO-IIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
UH(pOpMaIlMY, MOJYYEHHOM U3 pa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAIM3UpOBaTh  TOJIy4YaeMyr  HHPOpPMAIIMI0O W  OICHWBAaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE WMEIONIUXCS 3HAHWW, TaK M HAa OCHOBE
aHaJIM3a UICTOYHUKA UH(POpPMALIUH;

IIPOSIBIIATH OpraHHU3alOHHbIE u [I03HABaTEIIbHbIE YMEHHUS
CaMOCTOSITENIbHOTO ~ NMPUOOPETeHHs  HOBBIX 3HAHMA B IpoIecce
BBITIOJIHEHHSI IPOCKTHBIX U yU€OHO-UCCIIEI0BATENLCKUX padoT;

paboTath B TpylIe C HCIOJHEHUEM pPAa3IUYHbIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYyMIbl, PAMOHATIBFHO PACIpPEAesATh ACITeIbHOCTD
B HECTAaHJAPTHBIX CHUTyalMsX, aJ€KBATHO OLICHWBATH BKJIAJ KaXJOTO M3
Y4aCTHUKOB TPYMIIbl B peLICHUE paccMaTpruBaeMoil mpoOIeMbl;

IPOSBIISATE MOTUBALUIO K Oyaymiei nmpoheccuoHanbHOM AeSITENbHOCTU IO
CHEIHUAIBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOdUIIs.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyecrBo yacos 5
Ne HaumenoBanue pasiejioB 1 TeM JIEKTPOHHbIE
n/n | mporpaMmsi Beero Kontposabnbie | IpakTuyeckne = (uupposbie)
' padoThI paboThI o0pasoBare/bHbIEC
pecypchbl

Pazgen 1. HAYUHBII METO/, IIO3HAHMS IIPUPOIBI

BocnurateJbHBINH KOMIIOHEHT

[lenHOCTHOE  OTHOIIEHME K  TOCYJAapCTBEHHBIM  CHMBOJAM,
JOCTHXKEHUSIM POCCUICKUX YUEHBIX B 00JIACTH (PU3MKH U TEXHHKE.

Oco3HaHue TUYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYUBOTO Oy IyIIETO.

WuTepec k pa3nuuHbiM chepam npodecCHOHAIBHOW NEATETbHOCTH, B
TOM YHCIIC CBSI3aHHBIM C (U3UKOW M TEXHHWKOHM, YMEHHE COBEpIIATh
OCO3HaHHBIM BbIOOp Oynymeil mpodeccun ©  peaan30BHIBATH
COOCTBEHHBIE )KU3HCHHBIC TIJIAHBL.

CdopmupoBaHHOCTE MUPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS PU3NUECKON HAYKH.

1.1 Hayunslii MeTOZ IO3HAHUS IPUPOLBI

yaklass.ru

6 resh.edu.ru

Hroro no pasgeny

Pa3zgen 2. MEXAHUKA

BocnurarebHBIH KOMIIOHEHT

['oToBHOCTP W CHOCOOHOCTH K OOpa30BaHHMIO M CaMOOOpPa30BaHUIO B
o0sacTi (pU3MKH HA POTSHKEHUU BCEH KHU3HH.

[InanupoBaHue M OCYHIECTBICHUE IECWCTBUI B OKpYXKaIOIIEH cpene Ha
OCHOBE 3HAHUJ LIeJIel YCTOWYUBOIO Pa3BUTHUS 4EJIOBEYECTBA.

PacmnpeHHe OIIbITa JCATCIIbHOCTHU 9KOJIOTHYECKON HAITpaBJICHHOCTH Ha
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OCHOBE MMEIONTUXCS 3HAHUM 110 (PU3HKE.

2.1 Kunematuka 16 1 yallassr
resh.edu.ru
yaklass.ru

2.2 JlnHamuka 12 resh.edu.ru

N yaklass.ru

2.3 CraTuxa TBEpJOTO Tena 7 1 resh.edu.ru

2.4 3aKOHBI COXPAHEHHS B MCXaHUKE 10 1 yaklass.ru
resh.edu.ru

Hroro no pazgeny 45

Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMHUKA

peliCHusd, OpPUCHTUPYACH Ha MOPAJIbHO-HPABCTBCHHLIC HOPMBI

. OEHHOCTH, B TOM YHCJIC B JCATCIIBHOCTH y‘léHOFO.
BocnurateabHbBIA KOMIIOHEHT .
VYMeHne B3aUMOJCHCTBOBaTh C  COLMAIBLHBIMU HHCTUTyTaMU

COOTBETCTBHUHU C UX (bYHKI_[I/IﬂMI/I N Ha3HAYCHUCM.

DcTeTUYECKOe OTHOIIEHNE K MUPY, BKJIIOUasi 3CTETUKY HAYYHOIO
TBOPYECTBA, IPUCYILEro GU3NIECKON HayKe.

CriocoOHOCTh OLICHUMBATh CUTyallUIO W IIPUHUMATb OCO3HAHHBIC

u

B

N resh.edu.ru
3.1 OCHOBBI MOJIEKYJISIPHOKUHETUYECKOW TEOPUHU 15 1
yaklass.ru
resh.edu.ru
3.2 Tepmonuuamuka. TennoBbsie MalIMHbI 18 1
yaklass.ru
33 ArperatHblie cocTosiHUsI BemecTBa. Da3oBbie 12 1 resh.edu.ru
' nepexoabl yaklass.ru
Nroro no pazgeny 45
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Pa3nea 4. JIEKTPOJAUHAMUKA

BocnurateJbHBIH KOMIIOHEHT

['oTOBHOCTE  BECTH  COBMECTHYIO  JEATEIBHOCTH B  HHTEpecax
rpakJaHCKoro oOIIecTBa, Yy4YacTBOBaTh B  CaMOYIPaBICHUH B
00pa30BaTeNbHON OpraHU3aIIH.

OCTETUYECKOE OTHOLIEHUE K MHpYy, BKJIIOYAas ACTETUKY HAy4YHOI'O
TBOPYECTBA, IPUCYILEro PU3NIECKOM HayKe.

CdopmMupoBaHHOCTH MHUPOBO33pPEHUS], COOTBETCTBYIOILETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HU3NYECKON HAYKH.

I'oToBHOCTB M CTOCOOHOCTH K 0OPa30BaHUIO U CAMOOOPA30BAHUIO B
obnacTu (GU3UKU HA IPOTSHKEHUH BCEH JKU3HMU.

4.1 DJIEKTPUYECKOE T0JIe 23 1 resh.edu.ru
yaklass.ru
4.2 [TocTOAHHBIN NEKTPUUECKUN TOK 22 1 resh.edu.ru
yaklass.ru
resh.edu.ru
43 Toku B pa3IuyuHbBIX Cpeaax 5 yaklass.ru
Nroro no pazgeny 50
Pa3znen 5. DUSHYECKHM ITIPAKTUKYM
CdopmMupoBaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO

BocnurarebHbBIH KOMIIOHEHT

COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HU3NYECKON HAYKH.

l'oToBHOCTH M CIOCOOHOCTH K OOpPa30BaHUIO U CaMOOOpPa3OBaHUIO B
obsacty (PU3UKK HA IPOTSHKEHUH BCEH KU3HU.

T"'oToBHOCTE BCECTH COBMCCTHYIO ACATCIIbHOCTD B HHTCpCCax
IPaXIAHCKOTO  OOIIeCTBA, YYacTBOBaTh B CAaMOYIPABICHUH B
00pa30BaTeNbHON OpraHu3aIUH.

Oco3HaHue TUYHOTO BKJIa/1a B TIOCTPOCHHUE YCTOMYUBOTO Oy TyIIEro.

46



Oco3HaHue [IEHHOCTH HAYyYHOU JEeATEeIbHOCTH, TOTOBHOCTh B IIPOIIECCE
U3y4deHHs PU3UKU OCYIIECTBISATH IPOSKTHYIO M UCCIIEI0BATEILCKYIO
NEATEeIIbHOCTh MHIUBUAYAILHO U B TPYIIIIE.

5.1 Ddu3rYecKuil MPaKTUKYM 16 16 resh.edu.ru
yaklass.ru
Nroro no pazgeny 16
TloBTOpeHHe 8 1 resh.edu.ru
yaklass.ru
OBIIEE KOJIMYECTBO YACOB I10 170 9 16
[MPOTPAMME
11 KJIACC
KounyecTBO 4acos 5
Ne 11/ HaumeHoBaHue pa3ieioB U TeM JIEKTPOHHBbIE
2 NPOrpamMMblI B Koutpoabusie | Ilpaktuueckune | (undponbie)
cero padoThI paboThI o0pasoBaTe/bHbIC
pecypcebl

Paznea 1. JIEKTPOJAUMHAMUKA

BocnurateJbHBINH KOMIIOHEHT

HuTepec k pa3nuuHbM chepaM TpodeccCuoHaIbHON eSTeNbHOCTH, B TOM
YUCJIe CBSA3aHHBIM ¢ (PU3MKON U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOp Oyaymielt mpodeccuu W peain30BhIBaTh COOCTBEHHBIC KU3HCHHBIC
IIJIaHBI.

CdopMHpPOBaHHOCTD HKOJIOTUYECKON KYJIBTYPBl, OCO3HAHUE TJI00aIBHOTO

XapakTepa 3KOJIOrMYECKHX MpoOIeM.

Oco3HaHue TUYHOTO BKJIaJa B IOCTPOCHHE YCTOWYMBOTO OyayIIEro.

1.1 MaruurtHoe nose

12

resh.edu.ru

1.2 DJIEKTpOMAarHuTHas: UHTy KIS

13

resh.edu.ru
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Nroro no pazgeny 25

Pa3nen 2. KOJIEBAHUA 1 BOJIHbBI

ChopMupOBaHHOCTh 3KOJIOTUYECKOH KYyJIbTYPBI, OCO3HAHHE TIJI00AIILHOTO

. XapakTepa KOJIOTHIECKHUX TTPOOIIEeM.
BocnuraTtejbHbINi KOMIIOHEHT

I'0TOBHOCTB K T'yMaHUTapHOU U BOJIOHTEPCKOU JEATEIbHOCTH.

[lpunsiTHe TpPaAMIMOHHBIX  OOLIEYETOBEYECKUX T'YMaHUCTHYECKHX U
JEMOKPATUYECKUX LIEHHOCTEH.

2.1 Mexanuueckue KoneOaHus 11 resh.edu.ru
2.2 DIeKTpOMarHuTHBIE KoJIeOaHus 14 resh.edu.ru
23 Mexanuueckue u SJICKTPOMArHuTHBIC 10 1 resh.edu.ru
BOJTHBI
2.4 OnTuka 25 1 resh.edu.ru
Hroro no pazneny 60

Pazgen 3. OCHOBBI CHEIIMAJILHOM TEOPUM OTHOCHUTEJIBHOCTH

DCTETUYECKOE OTHOILIEHHWE K MUY, BKIIOUYas JCTETUKY HAYyYHOTO
Bocnurare/bHbII KOMIIOHEHT TBOPYECTBA, MPUCYIIETO (U3UIECKON HAYKE.

CdopMupoBaHHOCTH POCCUUCKOM TPasKJaHCKON UICHTUIHOCTH,

MaTpPUOTU3MA.
3.1 Ocnossl CTO 5 resh.edu.ru
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
BoCIATATEILALI KOMIOHEHT [InaHnpoBaHue W OCYIIECTBICHUE IEUCTBUUA B OKpY’)KalOUIEH cpene Ha

OCHOBE 3HaHHMS LEJeH YCTOMYMBOIO Pa3BUTHUS YEIOBEYECTBA.

CdopMHpOBaHHOCTh TPAKIAHCKOM MO3MIMU O0YYArOMIETrocs KaK aKTUBHOTO
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N OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOFO O6H_IGCTBa.

YMenue B3aHMOHeﬁCTBOBaTB C COMAJIbHBIMHU UHCTUTYyTaMU B COOTBECTCTBUU

¢ uX (YHKUUSAMU U HA3HAUYECHUEM.

Oco3HaHue TUYHOTO BKJIA/1a B IIOCTPOCHUE YCTOMYUBOTO Oy TyIIETo.

4.1 KopmyckynspHO-BOJIHOBOH Jyau3M 15 1 resh.edu.ru
4.2 ®duzrka aroma 5 resh.edu.ru
43 @dwu3MKa aTOMHOTO SIpa U 3JIEMEHTapHBIX 5 resh.eduru
YacTHII
Nroro no pazgeny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

BocnurateJbHBINH KOMIIOHEHT

['OTOBHOCTP M CHMOCOOHOCTH K OOpa3oBaHUI0O W CaMOOOpa30BaHHUIO B
o0acTi (PU3MKHN HA MPOTSHKEHUN BCEH KU3HHU.

[InaHnnpoBaHue U OCYIIECTBICHHUE ICHUCTBUI B OKPYXKAIOIIEH cpesie Ha
OCHOBE 3HAHUJ LIeJIel YCTOWYUBOIO Pa3BUTHUS 4EJIOBEYECTBA.

5.1

DJeMEeHTHl aCTPOHOMUU U aCTPOPHUIUKU

12

resh.edu.ru

Nroro no pazgeny

12

Pasnea 6. PU3HUYECKHAN MPAKTUKYM

BocnurarebHbBIH KOMIIOHEHT

Oco3HaHMe 1IEHHOCTH HAy4YHOW JesTEeNbHOCTH, TOTOBHOCTH B IIpoOIiecce

U3ydeHUs: (U3MKU OCYHIECTBIIATH TPOEKTHYIO U HCCIEA0BATEIbCKYIO
JeATEIbHOCTh UHANBUIYAILHO U B TPYyIIIIE.

PacmnpeHHe OIIbITa JCATCIIbHOCTHU JKOJIOTHYECKOU HAITpaBJICHHOCTHU Ha

OCHOBE UMEIOIINXCS 3HAHUH 110 (PU3HKE.

6.1

DuU3NYECKU MPAKTUKYM

16

16

resh.edu.ru

Hroro no pasgeny

16
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Pa3nes 7. OBOBINAIOIIEE ITOBTOPEHHUE

BocnurateJbHBI KOMIIOHEHT

ChopMupoOBaHHOCT, MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO pa3BUTHS (U3HUECKON HAYKH.

Oco3HaHue TUYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYUBOTO Oy TyIIErO.

WuTepec k paznuuHbM cepam mpodhecCHOHATBHON AEITEeIbHOCTH, B TOM
YHUCJIe CBA3aHHBIM C (DU3UKOU U TEXHUKOHN, YMEHHE COBEPIIaTh OCO3HAHHBIN
BEIOOD Oynymiel mpodeccuu U peann30BbIBaTh COOCTBEHHBIC KIU3HEHHBIC

TIJTaHBbL.
Cucremaru3zanus u 0000IIeHIE
71 MPE/IMETHOTO COEPIKAHUSA H OTIbITA 27 resh.eduru
NEeSTENILHOCTH, TPHOOPETEHHOTO MTPH
n3ydeHuu kypca ¢usuku 10 — 11 xmaccon
Hroro no pazneny 27
OBIIEE KOJIMYECTBO YACOB I10 170 16
[TPO'PAMME
IHOYPOYHOE IIJNTAHUPOBAHHE
10 KJIACC
KoanuectBo yacos 95
Ne T Tata JIEKTPOHHBIE
n/n €Ma ypoka B Koutposnbusie  TIpakTHueckue  yyyyepus | WMPPOBLIE
cero padoTbI padoThI o0pa3oBaTejibHbIE
pecypcsbl
1 ®dwusuka — pyHIaMeHTaIbHAs HayKa O 1 01.09-06.09  yaklass.ru
pUpoe
HayuHblii MeTOZI TO3HAHUS U METOBI
2 rccaenoBaHus GU3NICCKUX SBJICHUH. 1 01.09-06.09 | yaklass.ru
[ToBTOpenue Temsbl "MexaHndeckue siBIeHUs"
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DKCIepUMEHT U TeOpHs B IPOLIECCe MO3HAHUS
npupoabl. HabnrogeHne u S3KCepuMeHT B
¢usuke. [ToBroperue remsl "TemnoBbie
siBJIeHUS "

01.09-06.09

yaklass.ru

CrniocoObl n3MepeHus PU3NIECKUX BETHUNH.
[ToBTOpEHME TEMBI "DIEKTPOMArHUTHBIE
SIBJICHUS "

01.09-06.09

yaklass.ru

AOCOII0THAS M OTHOCUTENIbHAS TOIPEIIHOCTH
M3MEpeHUl PU3NIECKUX BEITUYHH.
[ToBTOpenue Tembl "CBeTOBBIE SIBICHUS"

01.09-06.09

yaklass.ru

MonenupoBanue B ¢pusuke. Poib u mecto
¢bus3uKn B OpMUPOBAHUN COBPEMEHHOM
Hay4YHOU KapTUHBI MUPA, B IPAKTUYECKON
NEeATeNIbHOCTH Jtojier. CtapToBas
poBepouHas paboTa.

08.09-13.09

yaklass.ru

Mexanunueckoe aprkeHue. Cuctema orcyera.
OTHOCHTETHHOCTH MEXaHUYECKOTO
nskeHus. [Ipsimast u oOpaTHas 3agauu
MEXaHUKH

08.09-13.09

resh.edu.ru

Pannyc-BekTop MaTepHalbHON TOYKH, €TO
IIPOEKIIMH Ha OCH KOOpAUHAT. TpaeKkropus.
[Tepemenienue. Ckopocts. X nmpoekuuu Ha
OCH KOOpJUHAT

08.09-13.09

resh.edu.ru

CrnosxeHue nepeMeIieHnii 1 CKOPOCTEH.
Pemrenue 3agau

08.09-13.09

resh.edu.ru

10

PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE.
I'paduueckoe onrcaHre paBHOMEPHOTO
MPSIMOJIMHEHHOTO JBUKECHUS

08.09-13.09

resh.edu.ru
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Pemenue 3agad no reme "PaBHOMEpHOE

11 2 " 15.09-20.09 | resh.edu.ru
MPSIMOJIUHEIHOE ABUKCHUE
HepaBHoMepHoOe aBmkeHne. MrHOBEeHHAas

12 cKopocThb. Y ckopenue. [IpsmonnneitHoe 15.09-20.09 | resh.edu.ru
JBUKCHHE C TIOCTOSTHHBIM YCKOPEHUEM
Pemenue 3agau no reme "HepaBHoMepHOe

13 15.09-20.09 | resh.edu.ru
NBUKeHHE. MTHOBEHHasi CKOPOCTh"
Pemenue 3agau no treme "lIpsimonuuerinoe

14 15.09-20.09 | resh.edu.ru
JBUKEHHE C TIOCTOSTHHBIM yCKOpEHUEM"
Pemrenue 3ampau no reme "[IpsiMmonunHeiinoe

15 15.09-20.09 | resh.edu.ru
JBH>KEHUE C TTIOCTOSSHHBIM YCKOpEHUEM"
CBobOoaHOe mazieHne. Y CKopeHrue CBOOOHOTO

16 najieHus. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH, 22.09-27.09 | resh.edu.ru
YCKOpPEHUS OT BPEMEHU U UX TpaduKu
I'paduueckoe onucanme MpIMOTUHEHHOTO

17 22.09-27.09 | resh.edu.ru
JBUKCHHSI C TIOCTOSTHHBIM YCKOPEHUEM

18 JIBr>xeHue Tena, OpoIIeHHOT0 TOPU30HTAIEHO 22.09-27.09 | resh.edu.ru

BIDKEHUE Teja, OPOIIEHHOT O MOJT YTJIOM K

R oy P Ay 22.09-27.09 | resh.edu.ru
Kpuonuneiinoe nBuxenue. [[BrmxeHue mno

20 OKPY’KHOCTH. YTIIOBasl U JIMHEHHAsA CKOPOCTb. 22.09-27.09 | resh.eduru
[Tepuon u wacrota. LleHTpocTpeMUTebHOE 1 ) ) R
MOJIHOE YCKOPEHUE
Pemrenue 3amau no reme " JIBuxkeHue mno

21 S a 29.09-04.10  resh.edu.ru

22 KonrtponsHas padora no teme "KunemaTnka" 29.09-04.10 | resh.edu.ru
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[TepssIif 3akoH HetoToHA. HEpUMaibHBIE
cucremsl orcuéra. [IpuHnun

23 29.09-04.10 | yaklass.ru
OTHOCHUTENBHOCTH [ "anmues.
HewnnepuuanbHble CUCTEMBI OTCYETA

24 Cuna. PaBHoelicTBy0IIas cuna. Bropoit 29.09-04.10  yaklass.ru
3akoH HerotoHna. Macca

25 Bzaumopeiicteue ten. Tperunit 3ak0H 29.09-04.10  yaklass.ru
Herorona

26 [Tpunimun cynepno3uiuu cui. Pemenne 3anau 06.10-11.10  yaklass.ru
Ha IpUMEHeHne 3aKk0HOB HbroTOHa

27 Pemrenne 3a1a4 Ha npUMEHEHNE 3aKOHOB 06.10-11.10  yaklass.ru
Hprorona

8 Pemrenne 3a1a4 Ha npUMEHEHNE 3aKOHOB 06.10-11.10 | yaklass.ru
Hprorona
3aKOH BCEMHUPHOTI'O TATOTECHHUS.

29 OKBHUBAJICHTHOCTb I'PAaBUTALIMOHHON 1 06.10-11.10 | yaklass.ru
WHEPTHOU MacChl

30 Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO 06.10-11.10  yaklass.ru
naJIeHUs
JIBukeHre HeOeCHBIX Te U UX

31 MCKYCCTBEHHBIX CITyTHUKOB. [lepBast 13.10-18.10 | yaklass.ru
KOCMHUYECKasi CKOpoCcTh. 3akoHbl Keriepa

32 Cuna ynpyroctu. 3akoH ['yka. Bec Tena 13.10-18.10 | yaklass.ru

33 Pemenue 3anaq no TGI:/'IG Cuita ynpyrocTu. 13.10-18.10  yaklass.ru
3akoH ['yka. Bec tena

34 Cuna TPCHUA. Hpnpoz[a " BHUJbI CUJI TPCHUS. 13.10-18.10 yaklass.ru

IIBI/I}KGHI/IG B XXUJKOCTH U ra3€ C y‘IéTOM CHJIBbI
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COIPOTUBIICHUS CPEJIBI

35

Jasnenue. ['napocraruueckoe AaBjICHUE.
Cuna Apxumena

13.10-18.10

yaklass.ru

36

AGcomoTHO TBepaoe Teno. [loctynarensHoe
" BpalllaTCIbHOC ABUXKCHUC TBCPAOI'O TCJIa

20.10-24.10

yaklass.ru

37

MOMEHT CHJIIBI OTHOCHTEIIBEHO OCH BpaliCHUs.

IIneyo cunabl

20.10-24.10

resh.edu.ru

38

CrnosxeHue cuil, NPUIOKEHHBIX K TBEPAOMY
teny. LleHTp TsbkecTu Tena. Y cioBus
PaBHOBCCHUSA TBEPAOTO TCIIA. BI/II[BI
paBHOBECHS

20.10-24.10

resh.edu.ru

39

Pemenue 3agau mo teme "ClnoKEHHE CHUII,
MIPUJIOKEHHBIX K TBEpAOMY Teiry. LleHTp
TAXKECTH TCJIa. yC.HOBI/IH paBHOBeCI/ISI
TBepAoro Tena. Bunbl paBHoBecus"

20.10-24.10

resh.edu.ru

40

Pemenue 3agau nmo teme "Jl[mHaMuka.
Cratuka TBepaoro tena'"

20.10-24.10

resh.edu.ru

41

Kontponbras padota nmo teme "J{unamuka.
Craruka TBepaoro tena'"

03.11-08.11

resh.edu.ru

42

Nmnynbc MaTepuanbHOM TOYKH, CUCTEMBI
MaTCpHaJIbHBIX TOUYCK. I_IGHTp MacCC CUCTEMBbI
MaTepuaIbHBIX TOYeK. TeopeMa o JBUKEHUU
LIEHTpa Macc

03.11-08.11

yaklass.ru

43

I/IMl'Iy.TIBC CHJIBI 1 USMCHCHUC UMITYJIbCa TEJIa.

3aKOH COXpaHEHMs UMITyJbca. PeakTuBHOE
JBUKCHHE

03.11-08.11

yaklass.ru

44

MOMEHT UMITyJIbCa MAaTEPUATBLHON TOUKH.
[IpeacraBieHue 0 COXpaHEHHUH MOMEHTA

03.11-08.11

yaklass.ru
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HUMITYJIbCa B ICHTPAJIBbHBIX ITOJIAX

45

Pemenue 3agau no teme "3aKkoH COXpaHEHUS
uMmmyibca"

03.11-08.11

yaklass.ru

46

PaGota cunbl Ha MaJOM U HA KOHEUHOM
nepemenieHuu. ['paduueckoe npeacrapneHue
paboThl cuiIbl. MOITHOCTB CHIIBI

10.11-15.11

yaklass.ru

47

Kunernueckas sueprus. Teopema o6
W3MEHCHHH KHHETHYECKOW YHEPTUU
MaTepHaIbHON TOUKH

10.11-15.11

resh.edu.ru

48

HOTGHI_[I/IaJIBHBIe 1 HEIIOTCHIMAJIbHBIC CUJIBI.
[TorenmmanesHas 3Heprus. Bropas
KOCMHUYECKasi CKOPOCTb

10.11-15.11

resh.edu.ru

49

TpeTbst KocMHuUecKast CKOpOCcTh. CBA3b
palboThI HEMOTEHIIMATIBHBIX CHIT C
M3MEHEHHEM MEXaHUYECKOM SHeprun
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKOW SHEPTUU

10.11-15.11

resh.edu.ru

50

VYipyrue u Heynpyrue CTOJIKHOBEHHS.
VYpaBHenue bepuyium aiisa uieanibHOM
KUIKOCTU

10.11-15.11

resh.edu.ru

51

KonTpomnpHas pabota mo Teme "3aKOHbI
COXpaHEHUA B ME€XaHUKeE"

17.11-22.11

yaklass.ru

52

PazBuTue npeacraBieHuii o npupoe
TernoTel. OcHOBHBIE noioxkeHust MKT.
Huddysus. bpoyHoBCcKOe TBUKEHHE

17.11-22.11

yaklass.ru

53

Crpoenue ra3000pa3HbIX, JKUIAKUX U TBEPIBIX
TeJl. XapaKTep ABMKECHUS U B3aUMOICHCTBUS

17.11-22.11

yaklass.ru
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YaCTHUI] BEIECTBa

Macca u pazMepsl MOJIEKYJT (AaTOMOB).

54 KonmaectBo Bemectsa. [locrostHHAs 17.11-22.11 | yaklass.ru
ABorazipo

55 Temneparypa. TemtoBoe paBHoBecue. [kana 17.11-22.11 | yaklass.ru
Lenscus

56 Pemenwne 3amaq 24.11-29.11 | yaklass.ru

57 WneanbHbiii ra3. ['a30BbIe 3aKOHBI 24.11-29.11 | yaklass.ru

53 VYpaBuenue Menpaeneesa-Knaneripona. 24112911 yaklass.ru
Pemenue 3agau

59 W3omporieccrl B MI€TEHOM Tase ¢ 24.11-29.11 | yaklass.ru
MOCTOSIHHBIM KOJTMYE€CTBOM BEIIECTBA

60 AbcomoTHas Temrieparypa. 3akoH JlanbToHa 24.11-29.11 | yaklass.ru

61 I'paduueckoe mpeacTaBIeHIE U3OMPOILIECCOB: 01.12-06.12 yaklass.ru
n30TepMa, U30X0pa, u30dapa

62 OcnHoBHoe ypaBHenne MKT 01.12-06.12 | yaklass.ru

63 Pemenue 3amay 01.12-06.12 | yaklass.ru
CBs3b a0CONIOTHOI TeMmepaTypbl

64 TEPMOZIMHAMHECKOH CHCTEMBI €O CpetHei 01.12-06.12 yaklass.ru
KHHETUYECKOW dHEPTUel MOCTymaTeIbHOTO
TEIUIOBOTO JABFIKEHUS €€ YacCTHII
O06o001IeH e U cUCTeMaTU3alus 3HaHUN 10

65 Tene "Octossl MKT" 01.12-06.12 | yaklass.ru
KontponbHas padota nmo Teme "OCHOBBI

66 08.12-13.12 | yaklass.ru

MKT"
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67

TepMoauHamuyeckas cucrema. 3ajaHue
BHEIIHUX ycsioBul U1 T/ cucreMsl.
BremHue v BHyTpeHHHE TapaMeTpBbl.
[Tapametpsl T/] cuctemsl Kak cpeaHue
3HAYEHMS BEJIMYHH, ONUCHIBAIOIINX €€ HA
MHUKPOCKOIIMYECKOM YPOBHE

08.12-13.12

yaklass.ru

68

Hynesoe Hauano TepMOAUHAMUKH.

CamonpousBoiibHas penakcarus T/ cuctembl

K TCTIJIOBOMY PaBHOBCCHUIO

08.12-13.12

yaklass.ru

69

Mopenb ueaabHOTO Ta3a B TEPMOIMHAMHUKE.

VYcnoBus TpUMEHUMOCTH 3TOM MOJEIHU

08.12-13.12

yaklass.ru

70

VYpasaenue Menpaeneesa-Knanelipona u
BBIPAKCHUE JUJIS1 BHYTPEHHEN SHEPTrUU

08.12-13.12

yaklass.ru

71

BeIpaxeHnue 111 BHyTpEHHEN SHEPTUU
OJTHOATOMHOTO MJICaJIbHOIO Ta3a.
KBa3ucraTnueckue u HECTaTUYECKUE
IIPOLIECCHI

15.12-20.12

yaklass.ru

72

DnemMeHTapHas padoTa B TEPMOJAMHAMUKE.
Brruucnenue paboTsl 1o rpaduky mporecca
Ha pV-nuarpamme

15.12-20.12

yaklass.ru

73

Terutonepenaya kak crnocod U3MEHEHHUS
BHyTpeHHeH sHeprun TJl cucremsl 6e3
COBEPIICHUS padOTHI

15.12-20.12

yaklass.ru

74

KOHBGKHI/IH, TCIIJIOIMPOBOJHOCTE, U3IYYCHUC

15.12-20.12

yaklass.ru

75

KomnuectBo Temnorsl. TenmnoéMKoOCTh Teaa.
VY nenbHas U MOJISIpHAs TETUIOEMKOCTH
BEILIECTBA. Y IeTIbHAS TEIJIOTA CTOPAHUS
TOILJINBA

15.12-20.12

resh.edu.ru
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76

Pacuér konmuecTBa TEMIOTH IPU
Terionepeiaye

22.12-27.12

resh.edu.ru

77

[Tonsarue 06 aguabatHoMm mporecce. [lepBoiii
3aKOH TePMOJAMHAMUKH

22.12-27.12

resh.edu.ru

78

KonuyecTBo TemnoTs! u paboTa Kak Mephbl
W3MEHEHUs BHYTpeHHeH sHeprun T]]
CHUCTEMbI

22.12-27.12

resh.edu.ru

79

BTopoii 3aKk0H TepMOIMHAMUKY 151
PAaBHOBECHBIX 1 HEPABHOBECHBIX IIPOLIECCOB.
HeobOpatumocTh MpUpOIHBIX MPOIIECCOB

22.12-27.12

resh.edu.ru

80

[TpuHIUIIBI AEHCTBUS TEIJIOBBIX MAIIWH.
KITJI. MakcumansHoe 3nauenue KIT/I. [{ukin
Kapno

22.12-27.12

resh.edu.ru

81

Pemenue 3amau

29.12-30.12

resh.edu.ru

82

OKOJIOTHYECKUE ACIIEKTEI HCIOJIL30BAHMUS
TEIUIOBBIX ABUTATEIEd. TerioBoe
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl

29.12-30.12

resh.edu.ru

83

O06001IeHre 1 cUCTEMAaTU3aLMs 3HAHUI 110
teme "Tepmoaunamuka. TemnoBbie MalIMHbI'

12.01-17.01

resh.edu.ru

84

KontponbHas padoTa mo teme
"TepmoanHamuka. TenaoBble MAIIUHbI"

12.01-17.01

resh.edu.ru

85

[TapooOpa3zoBaHue 1 KOHEHCAIHSL.
Hcnapenue u kunenue. Y neiibHas TEILUIOTa
mapooOpa3oBaHus

12.01-17.01

resh.edu.ru

86

HacbllieHHbIe 1 HEHACHIIIEHHBIE MApPBI.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
JaBJICHHS HACBILIEHHOTO Mapa OT
TeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00bEMaA

12.01-17.01

resh.edu.ru
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HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUTIEHUS OT JABJICHUS B
JKUIKOCTH

87

BraxxnocTs Bo3myxa. AGCOMOTHAS U
OTHOCHUTCJIbHAaA BJIAXKHOCTb

12.01-17.01

resh.edu.ru

88

Tsépnoe Teno. Kpucrannuueckue u
amop¢HbIe Tena. AHU30TPONHS CBOWCTB
KpHUCTAJIJIOB

19.01-24.01

resh.edu.ru

89

[InaBnenue u kpucraummsanus. Y gejbHast
TeruioTa masiaeHus. CyOnumanus

19.01-24.01

resh.edu.ru

90

Hedbopmanuu TBEpAOTO Tena. PacTsokeHue u
cxarue. Casur. Monyins FOura. Ilpenen
yIpyrux aedopmaruii

19.01-24.01

resh.edu.ru

91

TeruioBoe pacmiupeHue KUIKOCTEH 1
TBEPIBIX Te1. AHTAPMOHH3M TEITUIOBBIX
KoJIeOaHU YaCTHI] BELIECTBA.
[IpeoOpazoBanue 3HEpruu B (ha30BBIX
nepexoaax

19.01-24.01

resh.edu.ru

92

YpaBHEeHHE TEIJIOBOTO OajlaHca

19.01-24.01

resh.edu.ru

93

Pemenue 3agad no reme «YpaBHEHHE
TEIUIOBOr0 OalaHcay

26.01-31.01

resh.edu.ru

94

[ToBepxHocTHOE HaTskeHUe. KanuspHbie
siBJEHUs. J{aBieHue 1o MCKpUBJIECHHOU
MOBEPXHOCTHIO KuaKkocTH. Dopmyna Jlannaca

26.01-31.01

resh.edu.ru

95

O06001IeHre U cUCTEMaTU3aLMs 3HAHUI 110
TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.

26.01-31.01

resh.edu.ru
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®da3oBeie epexo b

96

KontponbHas padoTa nmo Teme "ArperaTHbie
cocrosiHuA BemecTBa. da3oBbie nepexoas!”

26.01-31.01

resh.edu.ru

97

DnexTpu3aus Tea U e€ IposBICHUS.
Dnektpuueckuii 3apsia. /[Ba Buna
aNeKTpuyeckux 3apanoB. [IpoBogHuky,
JTUAJIEKTPUKU U TTOJIYyITPOBOTHUKHI

26.01-31.01

resh.edu.ru

98

DJIeMEHTapHBIN ANEKTPUUECKUI 3apsi. 3aKOH
COXPAHEHHUS EKTPUUYECKOTO 3apsiia

02.02-07.02

resh.edu.ru

99

B3anmopenicreue 3apsnoB. Toueynsle
3apsasl. 3akoH Kynona

02.02-07.02

resh.edu.ru

100

Pemenue 3anau no teme «3akoHsl Kynona»

02.02-07.02

resh.edu.ru

101

DnekTpuyeckoe noje. Ero neiicteue Ha
AIEKTPUUECKUE 3aPsi]IbI

02.02-07.02

resh.edu.ru

102

Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIS.
[TpoOneIit 3apsan. JInauM HaANMPSHKEHHOCTH
aNeKTpudecKoro nosst. OqHOpogHOE
AIEKTPUYECKOE MOJIe

02.02-07.02

resh.edu.ru

103

IloTeH1IMAIBHOCTD QJICKTPOCTATUYCCKOI'O
moust. PasHocTh IMMOTCHIUAJIOB U HAIIPSAXKCHUC

09.02-14.02

resh.edu.ru

104

[TorenmanesHas 3HEPTHS 3apsaa B
3NEKTpOocTaTuuecKoM rnode. [lorennnan
3JIEKTPOCTATUYECKOTO MOJIS

09.02-14.02

resh.edu.ru

105

CBs13p HAPSKEHHOCTH M0JIS1 U Pa3HOCTH
MOTEHIIUAJIOB [Tl 3JIEKTPOCTATHUECKOTO
nosist. [IpuHnmn cynepnosunuu
BJIEKTPUYECKUX TOJIEH

09.02-14.02

resh.edu.ru
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106 Pemenue 3amay 09.02-14.02 | resh.edu.ru

107 [Tone TO4EYHOTO 3apsja. ITone paBHOMEpPHO 09.02-14.02 | resh.edu.ru
3apsHKEHHOU cepsl
[Tone paBHOMEPHO 3apsHKEHHOTO 0 00BEMY

108 mapa. [lone paBHOMEpPHO 3apsKEHHOM 16.02-21.02 | resh.edu.ru
0ECKOHEYHOM! MIOCKOCTH

109 [TpOoBOAHUKH B AJIEKTPOCTATHYECKOM TOJIE. 16.02-21.02 | resh.edu.ru
VYcnoBue paBHOBECHS 3apsiiOB

110 | /MIDTCKTPHKI  NONYPOBOLHIKIL B 16.02-21.02 | resh.edu.ru
AIIEKTPOCTATUIECKOM TI0JIC
Konpaencarop. 1eKTpoEMKOCTb

111 KOH/IeHCATopa. DIEKTPOEMKOCTh TIOCKOTO 16.02-21.02 | resh.edu.ru
KOHJIEHCATOpa

112 [TapannensHoe COeMHEHNE KOHJICHCATOPOB 16.02-21.02 | resh.edu.ru

113 [TocnenoBarenbHOE COCTUHCHUE 24.00-28.00 | resh.edu.ru
KOHJICHCAaTOPOB

114 DHeprust 3apsKEHHOT0 KOHIEHCATOpa 24.02-28.02 | resh.edu.ru

115 Pemenue 3amay 24.02-28.02 | resh.edu.ru

116 JIBYOKEHHE 3apsHKEHHOW YacTHIIBI B 24.00-28.02 | resh.edu.ru
OJTHOPOJTHOM 3JICKTPHYECKOM I10JIC

117 Pemenue 3amay 24.02-28.02 | resh.edu.ru

118 0606'1;HGHI/I€ " CHCTeMaTmaHm 3HAHUU TIO 02.03-07.03 | resh.edu.ru
Teme "DIEeKTPUIECKOE TT0JIe

119 Konrpobnas pabora no reme 02.03-07.03 | resh.edu.ru

"DOnexTpuyeckoe nosue"

61




Cuia toka. [TocTossHHBIH TOK. Y CIIOBUA

120 CYIIIECTBOBAHUS TTOCTOSTHHOTO 02.03-07.03 | resh.edu.ru
ANEKTPUUYECKOTO TOKA

121 Hcrounuku Toka. Hanpsokenue u 3/1C 02.03-07.03 | resh.edu.ru

122 3aKoH Oma JUis y4acTia UerH. 02.03-07.03 | resh.edu.ru
DNEKTPUUECKOE COMPOTUBIICHHE
3aBUCHUMOCTB CONPOTHUBIICHUS OJTHOPOJHOTO

123 MIPOBOJIHUKA OT €ro JJIMHBI U MJIOLIa 11 09.03-14.03 | resh.edu.ru
MOTICPEYHOTO CCUCHHUS

124 VY aenpHOe CONPOTUBIICHHUE BEIICCTBA. 09.03-14.03 | resh.edu.ru
Pemenue 3amau

125 [TocnenoBarenpHOE, MapaLIeIbHOE, 09.03-14.03 | resh.edu.ru
CMEIIIaHHOE COEMHEHHUE TTPOBOTHUKOB

126 Pva?T Pa3BETBIEHHBIX JICKTPUICCKUX 09.03-14.03 | resh.edu.ru
neneit. [IpaBuna Kupxroda

127 Pemtenne 3agau 09.03-14.03 | resh.edu.ru
Pabota snekTpuueckoro Toka. 3akoH J[xoyis

128 16.03-21.03 | resh.edu.ru
—Jlenna

129 Pemenue 3amay 16.03-21.03 | resh.edu.ru

130 MOUIIHOCTB 3JIEKTPUYECKOT0 TOKA. TermoBas 16.03-21.03  resh.eduru
MOIIHOCTb, BBIIETIIeMasi Ha PE3UCTOpe

131 Pemenue 3amay 16.03-21.03 | resh.edu.ru

132 S/1C u BHyTpEHHEE COLPOTHBICHHE 16.03-21.03 | resh.edu.ru

HCTOYHHKA TOKA. 3akoH OMa 11 OJIHOU
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(3aMKHYTOM) DJIEKTPUYECKON LIETTH

133 Pemenue 3amay 23.03-27.03 | resh.edu.ru

134 MomHocTh ucTOuHNKA ToKa. KopoTkoe 23.03-27.03 | resh.edu.ru
3aMbIKaHUe

135 Konzencarop B 11enu NoCTOSHHOTO TOKa 23.03-27.03 | resh.edu.ru

136 Pemenwne 3amaq 23.03-27.03 | resh.edu.ru

137 Pemrenue 3anatv1 o T"eMe ITocTosHHEIN 23.03-27.03 | resh.eduru
ANEKTPUUYECKUIN TOK

138 Pemrenue 3anatv1 o T"eMe ITocTosHHEIN 06.04-11.04 | resh.edu.ru
ANEKTPUUYECKUIN TOK

139 Pemtenue Bal[a‘j o T"eMe IlocTosunbIit 06.04-11.04 | resh.edu.ru
ANEKTPUYECKUH TOK

140 0606'1;HGHI/IG U CHCTEMATH3ALIS SHAHMI 'I‘IO 06.04-11.04 | resh.edu.ru
teMe "[1oCTOSHHBIN 3JeKTpUYECKUN TOK

141 KoHnTpoabHas 13360T"a 110 TeMme "[1oCTOSHHBIN 06.04-11.04 | resh.edu.ru
ANEKTPUYECKUI TOK
DnexTpuyueckas MPOBOAUMOCTb Pa3INYHBIX

142 BEIIECTB. DJIEKTPUUYECKUI TOK B METAJIIax. 06.04-11.04 | resh.edu.ru
CBepXnpoBOAMMOCTh
DNEKTPUUECKUN TOK B paCTBOpPAX U

143 pacruiaBax 3JeKTpouToB. 3akoHbl Dapanes 13.04-18.04 | resh.edu.ru
TUTSE DIIEKTPOTH3a

144 DneKTpuYecKuii TOK B razax. [lmazma 13.04-18.04 | resh.edu.ru

145 DJIEKTpUYECKUH TOK B BakyyMme. BakyymHbIie 13.04-18.04  resh.eduru

npubopsI
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146

DJIEKTPUYECKUI TOK B MOJYITPOBOJHUKAX.
[TomynpoBOIHUKOBBIE PUOOPEI

13.04-18.04

resh.edu.ru

147

@u3nYeCcKUil IPAKTUKYM 110 TEME
"M3MmepeHue cuiibl TOKa U HAPSIKEHUS B
LIENY TIOCTOSIHHOT'O TOKA IPU IIOMOIIH
aHAJIOTOBBIX U U(PPOBBIX U3MEPUTEIBHBIX
npubopos"

13.04-18.04

resh.edu.ru

148

®usnyeckuil mpakTuKyMm 1o teme "M3yyenue
HCPAaBHOMCPHOI'O ABUKCHUA C LICJIBIO
ONpe/eICHUsI MTHOBEHHOM CKOpocTH"

20.04-25.04

resh.edu.ru

149

@u3NYeCcKUil IPAKTUKYM I10 TEME
"N3mepeHune yCKOpeHUs Ipu IPSIMOIMHEUHOM
PaBHOYCKOPEHHOM JIB’KEHUU 110 HAKJIOHHOMN
IIJIOCKOCTH"

20.04-25.04

resh.edu.ru

150

DuU3NYECKU MPAKTUKYM 10 TEME
"M3MepeHune ycKopeHHus: CBOOOIHOTO
nageHus"

20.04-25.04

resh.edu.ru

151

Ddusnueckuii npakTukym o teme "M3yuenue
y Yy

JBIDKEHUS TeJla TI0 OKPYKHOCTH C

MOCTOSIHHOM 110 MOAYJIIO CKOPOCTHIO"

20.04-25.04

resh.edu.ru

152

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mepenune paBHOAECUCTBYIOLIEN CUIIBI TPU
JBKEHUH OpycKa 1Mo HaKJIOHHOM TIOCKOCTH"

20.04-25.04

resh.edu.ru

153

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH,
BO3HUKAIOIINX B IPYKHUHE U PE3UHOBOM
obpasue, ot ux aehpopmarun”

27.04-02.05

resh.edu.ru

154

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mepenue k03 PuUIeHTa TpeHUS 10

27.04-02.05

resh.edu.ru
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BEJIMYMHE YTII0BOTO KO3 HUIIMEHTA
3aBucuMoctu Frp(N)"

155

@u3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBaHue yCcaoBU paBHOBECHS
TBEPAOIO TEJIa, UMEIOIIET0 OCh BpaleHus"

27.04-02.05

resh.edu.ru

156

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mepeHne KNHETHYECKON IHEPT UM Teja 110
TOPMO3HOMY MyTH"

27.04-02.05

resh.edu.ru

157

®dusnyeckuil npakTukyM o teme "M3ydenue
M30TEPMHUECKOro Iporecca (PeKOMEHI0BaHO
ucroib30BaHue nudpoBoit madbopatopun)"”

27.04-02.05

resh.edu.ru

158

®u3nYeCcKUil IPAKTUKYM I10 TEME
"U3mepenue yaenbHON TEMI0EMKOCTH"

04.05-10.05

resh.edu.ru

159

@u3nYeCcKUil IPAKTUKYM I10 TEME
"N3mepenune abCOMIOTHON BIAXKHOCTH
BO3/lyXa M OLIEHKA Macchl IapoB B
nomenieHun"

04.05-08.05

resh.edu.ru

160

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3MmepeHue yaenbHOro COMPOTUBICHUS
MPOBOJIHUKOB"

04.05-08.05

resh.edu.ru

161

@u3nYeCcKUil IPAKTUKYM 110 TEME
"Habmroienne npeBparieHust SHEPTUn
3apsSHKEHHOI0 KOHAEHCATOPa B SHEPTHIO
W3JIy4eHHs cBeToauoaa"

04.05-08.05

resh.edu.ru

162

@u3nYeCcKUil IPAKTUKYM 110 TEME
"Habmronenue anexrponnza"

04.05-08.05

resh.edu.ru

163

O060011eHrEe U cUCTEMAaTU3aLUs 3HAHUI 110
teme "Kunemaruka. Jlunamuka"

11.05-16.05

resh.edu.ru
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O06001IeHrEe U cUCTEMAaTU3aLMs 3HAHUI 110

[ToBTOopenue Temsl "MonekynsipHas

164 " " 1 11.05-16.05 | resh.edu.ru
teme "CraTtuka TBEpAOro Tena
165 0606'1;HGHI/I€ Y CUCTEMAaTU3aIHS 3HaHI/II/I"HO 1 11.05-16.05  resh.edu.ru
Teme "3aKOHBI COXpAaHCHHS B MEXaHUKE
O06o001IeH e U cUCTeMaTU3alus 3HaHUN 10
166 Teme "OCHOBBI MOJIEKYJIIPHOKHHETHYECKON 1 11.05-16.05  resh.edu.ru
teopun. TepmoauHamuka. TemnoBsie
MaIIUHBI"
O06o001IeH e U cUCTeMaTU3alrs 3HAaHUN 110
167 TeMme "ArperaTHble COCTOSHUS BEIIECTBA. 1 11.05-16.05 | resh.edu.ru
®da3zoBble niepexoabl"”
168 0606'1;HGHI/I€ u CHCTeMaTmaHm 3HAHUU TIO 1 18.05-27.05 resh.edu.ru
Teme "DIEeKTPUIECKOE TT0JIe
169 [TpomesxyTouHas arTecTanus 1 1 18.05-27.05 | resh.edu.ru
O06001IeHrEe 1 cCUCTEMAaTU3aLMs 3HAHUI 110
170 teme "I1oCTOSIHHBIN ANIEKTPUYECKHIA TOK U 1 18.05-27.05 | resh.edu.ru
TOKH B Pa3JIMYHBIX cpeaax"
OBUIEE KOJIMYECTBO YACOB I10 170 9 16
[MPOTPAMME
11 KJIACC
KoimnuecTBo yacoB
Ne Tlata DJIeKTPOHHbIE
/i Tema ypoka B Konrponbupie | IlpakTudeckue | yzyyepns MPpoBbIe
cero padoThI padoThI o0pasoBare/bHbIEC
pecypcebl
1 [ToBTOpenue Temsl "Mexannka" 1 01.09-06.09 | resh.edu.ru
2 1 01.09-06.09 | resh.edu.ru
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¢duszuka"

[ToBTOpEeHue TeMbl "DneKTpoauHamMuKa'.

3 01.09-06.09 ' resh.edu.ru
CraproBas mpoBepouHasi paboTa
B3anmopeiicTBre MOCTOSTHHBIX MarHUTOB U

4 MIPOBOJTHUKOB ¢ TOKOM. MarHuTHOE ToJIe. 01.09-06.09 | resh.edu.ru
I'unoreza Ammnepa
Bekrop marauTHOM nHAYKUuU. [TpuHnmn

5 CYMEPIIO3UIIMN MAarHUTHBIX MoJiel. JInanm 01.09-06.09 | resh.edu.ru
MAarHUTHOM MHIYKIIUU

6 MarauTHO€E 1oJI€ MPOBOJIHUKA C TOKOM. 08.09-13.09  resh.edu.ru
OnbIT Opcrena

7 Cuna Ammnepa, e€ HarpaBlieHHE U MOJYJIb 08.09-13.09 | resh.edu.ru

8 Tpuvencrne sakona Amriepa. 08.09-13.09  resh.cdu.ru
DNeKTpOU3MEpHUTEIbHBIE TPHOOPHI
Cuna JlopeHua, e€ HanpaBiieHUE U MOAYJIb.

9 JIBroKeHre 3apsoKEHHON YacTHITHI B 08.09-13.09 | resh.edu.ru
OOAHOPOJHOM MAarHuTHOM II0JIC

10 Pemenue 3amay 08.09-13.09 | resh.edu.ru

11 Pabota cunbl Jlopenna 15.09-20.09 | resh.edu.ru

12 Marmirioe rone b Beliiectse. 15.09-20.09  resh.edu.ru
deppoMarHeTUKH, apa- U JuaMarHeTHKH

13 OcHOBHBIE CBOMCTBaA (heppOMarHETUKOB. 15.09-20.09  resh.eduru
[Ipumenenne GpeppoMarHeTHKOB

14 Pemenwue 3anay mo Teme "MarautHoe mose"” 15.09-20.09 | resh.edu.ru

15 Pemenwue 3anay mo Teme "MarautHoe mose"” 15.09-20.09 | resh.edu.ru
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SIBrieHME IEKTPOMArHUTHOW UHAYKIWH.

16 N 22.09-27.09 | resh.edu.ru
[ToTrok BeKTOpa MAarHUTHOM MHIYKIUU

17 SJAC uHaYKIMN 22.09-27.09 | resh.edu.ru

18 3aKO0H 3JICKTPOMArHUTHON HHTyKITUU 22.09-27.09  resh.edu.ru
Qdapanes

19 Buxpesoe anekrpudeckoe moje. Toku dyko 22.09-27.09 | resh.edu.ru

20 IIC MHAYKIMH B AKX CA 22.09-27.09 | resh.edu.ru
MPOBOAHUKAX

21 Pemenue 3amay 29.09-04.10 | resh.edu.ru

22 [TpaBuio Jlenna 29.09-04.10 | resh.edu.ru

23 NunyxktuBHOCTH. KaTyika HHAYKTUBHOCTH 29.09-04.10 | resh.edu.ru
B IIE€IIM ITOCTOSIHHOT'O TOKa

24 A 29.09-04.10  resh.edu.ru
CaMOWHTYKITUH

25 OHeprus MarHUTHOT'O TOJIS KaTyIIKH C 29.09-04.10 | resh.edu.ru
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

26 Pemenue 3amay 06.10-11.10 | resh.edu.ru

27 0606'1;116HI/I€ u CI/ICTeMaTI/I'I:}aI_II/IH 3HAaHUH 110 06.10-11.10  resh.edu.ru
Teme "DIeKTpoIuHaAMUKa

28 Konrponbras pabora no Teme 06.10-11.10  resh.edu.ru

DIIEKTPOAMHAMHUKA

29 KoneobarensHas cucrema. CBOOOIHEIE 06.10-11.10  resh.edu.ru
kosnebanus. ['apmMoHnyeckue KoebaHus

30 KnaeMarnueckoe ¥ IMHAMHYECKOE 06.10-11.10 | resh.edu.ru

OIHUCAaHKE KOJIeOaTEIbHBIX I[BI/I)KGHI/II\/'I
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DHepreTudecKkoe onucanue. BoiBos
ANHAMHUYCCKOT'O OITMCaHUA I‘apMOHI/I‘-IGCKI/IX

31 N 13.10-18.10 | resh.edu.ru
KOJIe0aHUI U3 UX SHEPreTHICCKOTO 1
KAHEMATUYECKOT'O OITUCAHUS

32 Ammuntyna u (aza kosnebanui 13.10-18.10 | resh.edu.ru
[Tepuon u wactora konebanuit. [lepuon
MaJbIX CBOOOIHBIX KOJIEOaHUI

33 MareMaTtuueckoro MasTHuka. [lepuon 13.10-18.10 | resh.edu.ru
CBOOOIHBIX KOJIEOAHUN TIPYKHHHOTO
MasiTHHUKa

34 3aryxaromue Konebanus. BeiHyXIeHHBIE 13.10-18.10  resh.edu.ru
Kkosebanus. Pe3onanc

35 ABTOKOIE0aHUS 13.10-18.10 | resh.edu.ru

36 Pemenue 3anau 20.10-24.10 | resh.edu.ru

37 Ypok-koupepennus "MexaHUYECKHE ) 20.10-24.10  resh.eduru
KoJIe0aHusl B My3BbIKJIbHBIX HHCTPYMEHTAX

38 0606'1;116HI/I€ U CUCTEMATHU3AINA 31'{‘aH1/m 1o 20.10-24.10  resh.edu.ru
TeMe "MexaHndecKue KoleOaHns

39 QHGKTpOMaFHI/I"EHBIe KoJeOanusl. 20.10-24.10  resh.edu.ru
KonebaTenbHbIl KOHTYD
®opmyna Tomcona. CBsI3b aMIUIUTY b

40 3aps/ia KOHJIEHCATOPa ¢ aMILTUTYAON CHJIBI 20.10-24.10 | resh.edu.ru
TOKa B KOJIEOATEIILHOM KOHTYPE

41 3aKOH COXpaHEHHs SHEPTUU B UACATHHOM 03.11-08.11 | resh.edu.ru
KoJIeOaTeIbHOM KOHTYPE

42 3aTyxarolue 3JIeKTPOMarHuTHbIE 03.11-08.11 | resh.edu.ru

KoJieOaHus. BeIHYKIeHHbBIE
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SJICKTPOMAarHuTHBIC KoJIeOaHUs

[Tepemennsblii TOk. Pe3ucTop n KoOHAEHCATOP

43 03.11-08.11| resh.edu.ru
B I[EMTU TIEPEMEHHOTO TOKa

44 Katyuika MHIYKTHBHOCTH B 1[eTIH 03.11-08.11  resh.edu.ru
MEPEMEHHOTO TOKa

45 3akon OMa Jy1sl SIEKTPUUYECKOM 1Ienn 03.11-08.11  resh.edu.ru
MEPEMEHHOTO TOKa
MOoOImHOCTS IEPEMEHHOI0 TOKA.

46 AMIUTATYHOE U JEHCTBYIOIIEE 3HAUCHUE 10.11-15.11| resh.edu.ru
CHJIBI TOKA U HATIPSHKEHUS

47 Pe3onaHc B 251eKTpHYECKOM 1IeTTH 10.11-15.11| resh.edu.ru

48 Pemtenne 3agau 10.11-15.11| resh.edu.ru
WneanbHblif TpanchopmaTop.

49 [TpousBoacTBO, Mepenaya U NoTpedIeHNE 10.11-15.11| resh.edu.ru
JIIEKTPUYECKON SHEPTUU
DKOJOTUYECKHE PUCKU TIPH TTPOU3BOJICTBE

50 anekTposHepruu. Kyiabprypa ucnosnb30BaHus 10.11-15.11 | resh.edu.ru
AJIEKTPOIHEPTHH B MIOBCEIHEBHON KU3HU

51 Pemtenne 3agau 17.11-22.11| resh.edu.ru

52 Pemtenne 3agau 17.11-22.11| resh.edu.ru

53 0606'1;HGHI/IG A CUCTEMATHU3ALN 3HaHI/I{/'I 10 17.11-22.11 | resh.edu.ru
TeMe "DIIeKTPOMAarHUTHBIC KOJIeOaHus

54 MexaHn4ecKkre BOJIHbL. XapaKTEPUCTHKH 17.11-22.11 | resh.edu.ru
MeXaHUYECKUX BOJIH

55 CBoiicTBa MEXAHUYECKUX BOJIH 17.11-22.11| resh.edu.ru
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56 3ByK. XapaKTepUCTUKH 3ByKa 24.11-29.11 | resh.edu.ru

57 Mugpassyx u ysrpassyk. [Lymosoe 24.11-29.11  resh.edu.ru
3arpsi3HEHUE OKPYIKAIOIIEH cpebl

58 Pemenue 3amay 24.11-29.11| resh.edu.ru

59 DNeKTpOMarHuTHBIE BOJMHBL. M3myueHue 2411-29.11 | resh.edu.ru
AJICKTPOMArHUTHBIX BOJIH

60 9He13rnﬂ AJIEKTPOMArHUTHBIX BOJIH. 2411-29.11 | resh.edu.ru
CBoiicTBa 31IEKTPOMArHUTHBIX BOJTH
[IIkana >7E€KTPOMarHUTHBIX BOJIH.

61 [TpuMeHeHHe HIeKTPOMarHUTHHIX BOJH B 01.12-06.12 | resh.edu.ru
TEXHUKE U OBITY
[TpuHIHIBI paTUOCBSI3U U TEICBUICHHMSL.

62 Panuonokarus. DneKTpoMarHuTHOE 01.12-06.12 | resh.edu.ru
3arpsi3HEHUE OKPYIKAIOIIEH Cpebl

63 KOHTpO.H'{:HaH pabora o Teme "Konebanus 01.12-06.12 resh.edu.ru
M BOJIHEI

64 Caert. 3aKOH MPSMOJIUHEIHOTO 01.12-06.12  resh.edu.ru
pacrpocTpaHEHHUs CBETa

65 Pemenue 3ajia1 Ha NPUMEHEHHE 32KOHa 01.12-06.12 resh.edu.ru
MIPSIMOJIMHEHHOTO pacIIPOCTPAHECHHS CBETA

66 Otpaxenue cBera. [mockoe 3epkaino. 08.12-13.12  resh.edu.ru
Cdepuueckoe 3epkaio
[Tpenomnenue cBeta. AGCOIIOTHBIN U

67 OTHOCHUTEIbHBIM ITOKa3aTeb MMPCJIOMJIICHUS. 08.12-13.12 resh.edu.ru

[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIN yroJi MOJHOIO BHYTPEHHETO
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OTpakKeHHUS

Pemenne 3agay Ha IMPUMCHCHUEC 3aKOHOB

68 08.12-13.12 | resh.edu.ru
OTpaXXCHUSA U MPCIIOMJICHU CBCTA

69 Xon JTyHeid B Ipu3Me. Hucniepcus cBera. 08.12-13.12  resh.edu.ru
CnoxHbIl cocTaB Oenoro ceera. Lset

70 JInn3zpl. @OKyCHOE PaCCTOSTHUE U 08.12-13.12  resh.edu.ru
OIITHYECKAas Cujia JINH3bI

7 [TocTpoenne n300paskeHHit B JIMH3AX U UX 15.12-20.12 resh.eduru
cUCTeMax. Y BeJIMUeHHE JTUH3bI
Pemenue 3agau Ha noctpoeHue

72 M300pakeHUH, MOTy9aeMbIX C IIOMOIIBIO 15.12-20.12 | resh.edu.ru
JIMH3

73 I'na3 kak ontuyeckas cucrema 15.12-20.12 resh.edu.ru

74 Pemrenue 3anaq.v [Ipenensr npUMEHUMOCTH 15.12-20.12 | resh.edu.ru
TE€OMETPUUYECKON ONTHUKH

75 CKOpOCTh CBETa U METOJIBI €€ N3MEPEHUS 15.12-20.12 | resh.edu.ru

76 Jlucmepcus cBeTa 22.12-27.12  resh.edu.ru

77 WuTepdepenmus ceera 22.12-27.12| resh.edu.ru

78 KorepeHTHbIE HICTOUHUKH. Y CIIOBUS 22122712 resh.eduru
Ha6J'IIO[[eHI/ISI MaKCUMYMOB U MUHUMYMOB

79 Pemenue 3amay 22.12-27.12 | resh.edu.ru

80 [Ipumenenue narepdepeHIun 22.12-27.12 | resh.edu.ru

81 Hudpaxius ceera 29.12-30.12| resh.edu.ru

82 29.12-30.12 | resh.edu.ru

JudpakimonHas pemeéTka. Y cioBue
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Ha6J'IIOI[€HI/I$I TJIaBHBIX MAKCUMYMOB

83 Pemenue 3amay 12.01-17.01| resh.edu.ru

34 [Toniepe4HOCTH CBETOBBIX BOJH. 12.01-17.01  resh.edu.ru
[Tonspuzanus ceera

85 Pemenue 3anau 12.01-17.01 | resh.edu.ru

86 CBeToBBIC SIBIICHUS B TIPUPOJIC 12.01-17.01 | resh.edu.ru

37 0606'1;HGHI/IG I/I"CI/ICTeMaTI/ISaI_[I/ISI 3HAHUHU 110 12.01-17.01 | resh.edu.ru
teme "OnTuka

88 Kontponbras padota mo teme «OnTukKa» 19.01-24.01 | resh.edu.ru
['paHuLIBI TPUMEHMMOCTH KJIACCUYECKOU

89 MEXaHUKHU. 3aKOHBI 3JIEKTPOJUHAMUKU U 19.01-24.01 | resh.edu.ru
MIPUHITUI OTHOCHTEIBHOCTH

90 [Toctynatel crienuanbHOM TEOPUH 19.01-24.01 | resh.eduru
OTHOCHUTEIIEHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON UHTEPBAJ.
[IpeobpazoBanus Jlopenna. Ycmoue

91 npUYMHHOCTU. OTHOCUTEIIBHOCTD 19.01-24.01 | resh.edu.ru
OJTHOBPEMEHHOCTH. 3aMeICHUE BPEMEHH U
COKpAIICHHUE JITTHHBI

9 DHeprus U UMIYJIbC PEISITHBUCTCKOM 19.01-24.01  resh.edu.ru
JaCTHUIIBI

93 CBsi3b Macchl C SHEPIUeH U HMIYJIBCOM 26.01-31.01 | resh.edu.ru
PENSATUBUCTCKON YaCTHUIIBI. DHEPTHSI TOKOS

94 PaBHOBECHOE TEIIIOBOE U3ITyUeHHUE 26.01-31.01 | resh.edu.ru

95 3akoH cMenieHus Buna 26.01-31.01 | resh.edu.ru
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96 ['mnote3a M. Ilnanka o kBanTax. @OTOHBI 26.01-31.01 | resh.edu.ru

97 DHeprusi U UMITyJIbC POTOHA 26.01-31.01 | resh.edu.ru

08 ®otordpdext. Onpitol A. I'. Cronerona. 02.02-07.02 | resh.edu.ru
3akonbl Gpororddexra

99 }fpaBHeHHe SHHmT"eHHa st poroaddexra. 02.02-07.02 | resh.edu.ru

Kpachnas rpanuna" ¢pororddexra

100 JlaBrenue cBera. OnwiTel [1. H. JIeObenera 02.02-07.02 | resh.edu.ru

101 BoHOBEIE CBOICTBA YaCTHUII 02.02-07.02 | resh.edu.ru
Bounnsl ne bpoiind. /Inuna Bossbl ne bpoins

102 U pazMepbl 00J1aCTH JIOKATU3aluN 02.02-07.02 | resh.edu.ru
JBYDKYTIEHCS YacTUIIBI

103 KopmyckynsipHO-BOTHOBOM Tyasii3m 09.02-14.02 | resh.edu.ru

104 Judpaxius 3JeKTPOHOB Ha KpUCTaJIaX 09.02-14.02 | resh.edu.ru
Crnenuduka u3MepeHu B MUKPOMHUPE.

105 CooTHolleHus: HeonpeaeaEHHOCTEN 09.02-14.02 | resh.edu.ru
I'eitzenbepra

106 Pemenue rpadguveckux 3amaq 09.02-14.02 | resh.edu.ru

107 Pemenue pacuéTHbIX 3a1a4 09.02-14.02 | resh.edu.ru
Kontponbras padota mo temam: "OCHOBBI

108 CTO", "KoprycKysipHO-BOJTHOBOI 16.02-21.02 | resh.edu.ru
Tyanu3m"

109 OMnBITHI IO UCCIICIOBAHHUIO CTPOCHHS aTOMA. 16.02-21.02  resh.edu.ru
[Tnanerapnas mozaens atroma Pesepdopna

110 [Toctynater bopa 16.02-21.02 | resh.edu.ru
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111

Bunael ciektpoB. CrieKTp ypOBHEUM SHEPTHU
aToMa BOJIOpoAa

16.02-21.02

resh.edu.ru

112

CrnoHTaHHOE U BBIHYKACHHOC U3JIYUCHUC
CBE€Ta

16.02-21.02

resh.edu.ru

113

Jlazep

24.02-28.02

resh.edu.ru

114

Hyxnonnas moxaens snpa [ elizenOepra-
NBanenko. 3apsig 1 MacCoOBO€ YUCIIO sIpa.
M3otonsl. PannoakTuBHOCTE

24.02-28.02

resh.edu.ru

115

3aKOH paIMO0aKTUBHOTO pacnana. CBoicTBa
MOHU3UPYIOLLEro U3yyeHus. Biusaue
PaINOAKTUBHOCTH Ha )KUBBIC OPTaHU3MBI.
Jlosumerpus

24.02-28.02

resh.edu.ru

116

DHeprus CBSI3U HYKJIOHOB B sifipe. Sl nepHble
cuibl. Jledext maccrl siapa. SAnepHbie
peaknuu. SnepHsie peakTopsl. [Ipobiemsl
YIPABIIIEMOT0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTUYECKHE ACTIEKThI PA3BUTHS AAECPHOM
SHEPTEeTUKHU

24.02-28.02

resh.edu.ru

117

MeToibl perucTpanuy U UCCIIeI0BaHUS
37eMEeHTapHbIX YacTull. DyHaaMeHTalbHbIE
B3aUMOJICVCTBUS. bapruoHbI, ME30HBI U
nentoHsl. [Ipencrasnenue o CtangapTHOM
Mojenu. KBapk-ritooHHast MOJENb aJpOHOB

24.02-28.02

resh.edu.ru

118

®usuka 3a npeaenamMmu CTaHIapTHOU
Mozenu. TéMHas Marepust U TEMHas
sHeprusi. EquHCTBO (DM3MYECKON KapTHUHBI
Mupa

02.03-07.03

resh.edu.ru

119

Oransl pa3BUTHS aCTPOHOMUHU. 3HAUEHUE

02.03-07.03

resh.edu.ru
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aCTPOHOMHH

120

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
0OBSICHEHUS IPUPOJIBI KOCMHUYECKUX
00BbeKTOB. MeTOIbI aCTPOHOMUYECKHX
HCCIICIOBAHUH

02.03-07.03

resh.edu.ru

121

CoBpeMeHHbIE ONTUYECKUE TEJIECKOIIBI,
panuoTenecKonsl, BHEaTMOC(hepHas
aCTPOHOMHS

02.03-07.03

resh.edu.ru

122

Bun 3Bé3groro Heba. Co3pe3ausi, spKue
3BE3/Ibl, TUIAHETHI, UX BUUMOE IBUKCHHE

02.03-07.03

resh.edu.ru

123

Conueunas cucrema. Conane. Congeunas
aKTUBHOCTb. VIcTounuk sHeprun CoslHLA U
3BE3]T

09.03-14.03

resh.edu.ru

124

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Juarpamma "crieKTpanabHbIN KJ1acc —
CBETUMOCTB"

09.03-14.03

resh.edu.ru

125

3Be3 bl IIaBHOM MOCIE0BATEILHOCTHU

09.03-14.03

resh.edu.ru

126

Buytpennee crpoenue 38€31. CoBpeMEHHbIE
Hpel[CTaBJIeHI/IH (0] HpOI/ICXO)KlleHI/II/I nu
spostronny CoJtHIA U 3BE34. DTalbl )KU3HU
3BE3]

09.03-14.03

resh.edu.ru

127

Muineunsbiit [1yTe — nHama ["anmaktuka. Tumsl
raJlakTuk. YEpHbIE ABIPBI B s1pax rajJakTHK

09.03-14.03

resh.edu.ru

128

Bcenennas. Pacuiupenue Beenennoii. 3akoH
Xab606ma. Teopust bonbioro B3pbIBa.
PennkroBoe u3nydeHue

16.03-21.03

resh.edu.ru

129

MacmraGHast cTpykTypa Beenennoii.

16.03-21.03

resh.edu.ru
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MeTtaranakTtuka

130

Hepeménnsie mpo6iieMbl aCTPOHOMUU

16.03-21.03

resh.edu.ru

131

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"UccneqoBanye MarHUTHOT'O ITOJIA
MOCTOSHHBIX MarHuToB"

16.03-21.03

resh.edu.ru

132

®uU3NYECKU MPAKTUKYM 10 TEME
"N3mepenue cuiibl Ammepa"

16.03-21.03

resh.edu.ru

133

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"UccneqoBanue SABJICHUS
3JEKTPOMArHUTHON MHIAYKIUN"

23.03-27.03

resh.edu.ru

134

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue sSBJICHUS CAMOUHTYKIIMH"

23.03-27.03

resh.edu.ru

135

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mepenue nepruoaa CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U TIPYKUHHOTO
MasTHHKOB"

23.03-27.03

resh.edu.ru

136

Du3n4eCcKUil IPAKTUKYM I10 TEME
"[IpeobpazoBaHue YHEPTUHU B IPYKUHHOM
MasgTHHUKE"

23.03-27.03

resh.edu.ru

137

DuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBanue nepeMeHHOro TOKa 4epes
MOCJIEIOBATENBHO COEIMHEHHBIE
KOHJIEHCATOp, KaTylIKy U pe3uctop"”

23.03-27.03

resh.edu.ru

138

DuU3NYECKU MPAKTUKYM 10 TEME
"N3yuyeHue napameTpoB 3ByKOBOU BOJIHBI"

06.04-11.04

resh.edu.ru

139

®u3nYeCcKUil IPAKTUKYM I10 TEME
"M3mepenue nokazaresisi mpesioMIICHUs

06.04-11.04

resh.edu.ru
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crekia"

140

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHus OT BelecTBa (Ha mpuMepe
KUJIKUX JIUH3)"

06.04-11.04

resh.edu.ru

141

®uU3NYECKU MPAKTUKYM 10 TEME
"Habmonenue nudpakuuu, nHTEpdhepeHnu
Y MoJisipu3anuu csera'

06.04-11.04

resh.edu.ru

142

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"OnpeneneHue UMIMyJibca U SHEPTUU
PENATUBUCTCKUX YacTull (1o GoTtorpadusm
TPEKOB 3aPSKEHHBIX YaCTULl B MATHUTHOM
nose)"

06.04-11.04

resh.edu.ru

143

@u3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue nocrosiHHou [imanka Ha ocHOBE
uccienoBanus porodddexra"

13.04-18.04

resh.edu.ru

144

®uU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue crekTpa pa3peKeHHOro
aTOMapHOI'0 BOJOPOJa U U3MEpPEHUE
noctosiHHoM Punbepra"

13.04-18.04

resh.edu.ru

145

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue paarnoakTUBHOTO (hoHA C
HCIIOJIb30BaHUEM J03UMETpaA"

13.04-18.04

resh.edu.ru

146

DuU3NYECKU MPAKTUKYM 10 TEME
"HabGmronenus 3BE31HOTO HEba
HEBOOPY>KEHHBIM IJIa30M C UCMOJIb30BaHUEM
KOMITBIOTEPHBIX ITPUIOKEHUN JUIsS
oTpezieNieHus TOJI0KEHUSI HeOEeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE

13.04-18.04

resh.edu.ru
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co3Be3ausi CeBEpHOTO MOMyIapHs U IPKUe
3BE316I"

147

O06001IeHNE U CHCTEMATH3aLNs 3HAHHUIA.
Ponw ¢usuku u actpoHoMuU B
3KOHOMMYECKOM, TEXHOJIOTHUYECKOM,
COIMAIBHON U ATHYECKOM chepax
JEATEIIbHOCTH YEJIOBEKa

13.04-18.04

resh.edu.ru

148

O06001IeHre ¥ cUCTEMAaTH3aUs 3HAHUI.
Poinb 1 MecTO (pU3MKK M ACTPOHOMUH B
COBPEMEHHOI HAy4YHOUW KapTUHE MUpa

20.04-25.04

resh.edu.ru

149

O06o0u1ieHne 1 cucTeMaTu3aIus 3HaHH.
Ponw ¢pusudeckoit Teopuu B GOpMUPOBAHIHT
NPEJCTaBICHUN 0 PU3NUECKON KapTHHE
MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B
00111eM psiZTy COBPEMEHHBIX €CTECTBEHHO-
HAYyYHBIX IPEJICTABICHUN O IPUPOE

20.04-25.04

resh.edu.ru

150

O06001IeHre U cUCTEMaTU3aLMs 3HAHUI 110
TeMme "Kunemaruka"

20.04-25.04

resh.edu.ru

151

O06001IeHre U cUCTEMaTU3aLMs 3HAHUI 110
teMme "Kunemaruka"

20.04-25.04

resh.edu.ru

152

O06001IeHre 1 cUCTEMAaTU3aLMs 3HAHUI 110
teme "lunamuka"

20.04-25.04

resh.edu.ru

153

O000111eHE U CUCTEMATH3AaIUs 3HAHUH 110
teme "Cratnka TBepaoro tema"

27.04-02.05

resh.edu.ru

154

O060011IeHre U cHCTeMaTU3alns 3HAaHUN 110
Teme "3aKOHbI COXpaHEHUS B MeXxaHuKe"

27.04-02.05

resh.edu.ru

155

O06001IeHre U cUCTeEMaTU3aIMs 3HAHUI 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON

27.04-02.05

resh.edu.ru
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Teopun"

O06001IeHrEe U cCUCTEMAaTU3aLMs 3HAHUI 110

156 teme "Tepmoannamuka. TerioBsie 27.04-02.05 | resh.edu.ru
ManInuHE"
O000111eHE U CUCTEMATH3AaIUs 3HAHUH 110

157 TeMe "ArperaTHbIe COCTOSIHUS BEIIECTBA. 27.04-02.05 | resh.edu.ru
®da3zoBbIe niepexoabl"”
O06001IeHre U cUCTEMaTU3aLMs 3HAHUI 110

158 m H 04.05-10.05  resh.edu.ru
TeMe "DIIEKTpUYECKOE I10JIe
O000111eHE ¥ CUCTEMATH3AaLUs 3HAHUH 110

159 ,‘,“ ! LW SHATMH T 04.05-08.05  resh.edu.ru
teMe "[TOCTOSIHHBIHM 3JICKTPHUECKUAN TOK
O000111eHE U CUCTEMATH3AaIUs 3HAHUH 110

160 o 1L S 04.05-08.05  resh.edu.ru
TeMe "TOKHM B pa3IMYHBIX cpeaax
O000111eHE ¥ CUCTEMATH3AaIUs 3HAHUH 110

161 . At 04.05-08.05  resh.edu.ru
TeMe "MarauTHoE I0JIe
O06001IeHre U cUCTeEMaTU3aIMs 3HAHUI 110

162 m H . 04.05-08.05  resh.edu.ru
TeMe "DIeKTpOMarHuTHasi UHIYKIUS
O06001IeHre U cUCTEMaTU3aIMs 3HAHUI 110

163 m [0t SH 11.05-16.05  resh.edu.ru
TeMme "MexaHudecKue KoJIeOaHus
O06001IeHre 1 cUCTEMAaTU3aLMs 3HAHUI 110

164 m H . 11.05-16.05  resh.edu.ru
Teme "DJIeKTpOMarHuTHbIE KoJeOaHus
O000111eHE U CUCTEMATH3AaIUs 3HAHUH 110

165 TeMe "MexaHU4YeCKHe U AJIEKTPOMAarHUTHBIE 11.05-16.05 | resh.edu.ru
BOJTHEI"
O06001IeHre U cUCTEMaTU3aLMs 3HAHUI 110

166 o 1 11.05-16.05  resh.edu.ru

Teme "Onruka. Ocaoser CTO"
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O0001IeHrEe 1 cUCTEMAaTU3aLMs 3HAHUI 110

167 " . " 1 11.05-16.05 | resh.edu.ru
teme "KopnycKynsipHO-BOTTHOBOM Tyaan3m
O000111eHIE ¥ CUCTEMATH3AIUs 3HAHUH 110

168 TeMe "Pu3uka aroma. PU3rKa aTOMHOTO 1 18.05-22.05| resh.edu.ru
s]ipa U AIEMEHTapHBIX YaCTHLL"

169 [TpomexxyTouHas arTectamus 1 18.05-22.05| resh.edu.ru
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INEPEYEHDB (KOAUP®UKATOP) IIPOBEPAEMBbIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHON
HHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30BAHUA

N 3JIEMEHTOB COAEP KAHMUS 110 PUBUKE

Jliist mpoBeieH!s €IMHOT0 TOCYAapCTBEHHOTO 3K3aMeHa 1o (u3uKe (Jlanee —
EI'D no ¢usuke) ucnompdyercss mnepeueHb (KOAU(PUKATOpP) MPOBEPSEMbIX
TpeOOBaHUIl K pe3yJbTaTaM OCBOCHMSI OCHOBHOM 00pa30BaTEeIbHON MPOrpaMMBbl
cpenHero odmero 0opa3oBaHus U 3JIEMEHTOB COIEP KAHNU.

IIpoBepsiembie Ha EI'D no pusuke TpedoBaHus K pe3yJbTaTaM 0CBOEHUSA
OCHOBHOI1 00pa30BaTeJbHOI MPOrpaMMbl CPpeIHEro 0011ero 00pa3zoBaHus

Kon
IPOBEPSIEMOTO
TpeOoBaHUS

[IpoBepsiembie TpeOOBaHUSA K IPEIMETHBIM pe3yJIbTaTaM
OCBOEHHMSI OCHOBHOM 00pa30BaTeNbHON MPOrpaMMbl

cpeaHero o011ero oopa3oBaHus

1

CdopmupoBaHHOCTh YMEHUH pacro3HaBaTh (HU3HUECKUE
ABJIEHUS (TIPOIIECCHI) U OOBACHATH X HA OCHOBE U3yUEHHBIX
3aKOHOB

Bnanenune  ocHoBomomnararomMu - (PU3MYECKUMHU
MOHATHSIMU U BEJIMYMHAMU, XAPAKTEPU3YOILIUMHU
(bu3nUecKue mpoLecchl

CdhopMupoBaHHOCTH YMEHUH’ IPUMEHSTh 3aKOHBI
KJIaCCUYECKOM  MEXaHUKH,  MOJEKYJISIpHOM  (QU3UKU U
TEPMOJIMHAMUKHY, SJICKTPOJIMHAMUKY,  KBAaHTOBOM  (DU3HKH
IS aHamM3a U OOBSCHEHHS SBJICHUH MHUKPOMUDA,
MakpoMHpa W Meramupa, pasjiuydarh YCJIOBHUS (TpaHMIIbI,
o0JacTi) NPUMEHUMOCTH (U3MUECKUX 3aKOHOB, IMOHHMATH
BceoOmuii  xapakrep  (GyHIaMEHTAJIbHBIX  3aKOHOB  H
OTPAaHUYEHHOCTh  HCMOJb30BAaHUS ~ YACTHBIX  3aKOHOB;
aHAJIM3UPOBATh (PU3UUYECKUE TMPOLIECCHI, HCIONb3Yys] OCHOBHBIC
MOJIO’KEHUS, 3aKOHBI U 3aKOHOMEPHOCTH

ChopMUpOBaHHOCTh YMEHUS Pa3INyuaTh YCIOBUS
MIPUMEHUMOCTH MoJieiel (M3UIECKUX TEJ M MPOIECCOB
(s1BIIEHMIA)

CdopmupoBaHHOCTH YMEHUS PELIaTh pacueTHBIC 3a/1a4M C SIBHO
3a1aHHOM u HESIBHO 3a1aHHOMN buznyeckoit
MOJIETIbIO: HAa OCHOBaHMM aHalW3a YCJIOBHsS BbIOUpAThH
¢u3znueckue MoOJENM, OTBEYarolle TpeOOBaHUSAM 3a/ayd,
OPUMEHATh (QOPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U
NOCTYJIaThI puznyeckux TEOPHUM NPU HCIOJIB30BAHUU
MaTEMaTUYECKUX METOJOB pEIUEHUs 3aj1ad,
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IIPOBOAUTL pPACYEThl HA OCHOBAaHWHM WMEIOIINXCS JIAHHBIX,
AHAIM3UPOBATh PE3yJIbTAaTbl WU  KOPPEKTUPOBAaTh  METOJBI
pPELIEHNs C YYETOM IIOJIyUYEHHBIX PE3yJIbTaTOB

Pemates kadecTBEeHHBIE 3amaud, TPEOYIOMHE MPUMEHEHUS
3HAHWN W3 Pa3HBIX Pa3/eioB IIKOJLHOTO Kypca (Qu3uKu, a
TaKX€ MHTETpallMi 3HAHUM U3 IPYyTUX MPEIMETOB €CTECTBEHHO-
HAay4yHOTO [LHKJA: BBICTpAaMBaTh  JIOTUYECKYIO  IEMOYKY
pacCyKIeHMd C  ONOpOM  Ha  H3YYEHHBICE  3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBJICHUS

Brnagenue OCHOBHBIMM  METOJAMHM HAy4YHOTO  IIO3HAHMS,
UCIOJIb3yeMbIMU B (DU3UKE: MPOBOJAUTH MPSIMbIE U KOCBEHHbBIE
U3MEpEHUs (PU3NYECKUX BEJIWYUH, BBIOMpas ONTUMAaIbHBIN
Croco0 M3MEpEeHUs] U HCHOJb3ysd U3BECTHBbIE METOJIbI OIEHKU
MOTPEMIHOCTEN  WM3MEpPEHUH,  MPOBOJAUTH  HUCCIIEIOBAHUE
3aBUCUMOCTEH (PU3NYECKHX BEIMYMH C HCIOJIb30BAaHUEM
MPSAMBIX HM3MEPEHUH, OOBSCHATH TMOJYYEHHBIE PE3yJIbTaThI,
UCTIONB3YysT (PU3NYECKUe TEOpUH, 3aKOHBI U TOHSATHS, U JIeJaTh
BBIBOJIBI; COOMIOAaTh MpaBmia Oe30macHOro TpyjAa Mpu
MIPOBEICHUH HMCCIICIOBAaHUN B paMKax y4eOHOTO SKCIIEpUMEHTa
u y4eOHO-UCCIIeI0BATETLCKON NEATETBHOCTH  C
UCIIOJIb30BaHUEM  IU(MPOBBIX  H3MEPUTENBHBIX  YCTPOWCTB
U 1abopaTopHOTrO 000PYyA0BaHUS

ChopMUpOBaHHOCTh YMEHHHM aHAJIU3UPOBATh M OIICHUBATh
MOCJENCTBUSI OBITOBOM M TMPOW3BOJCTBEHHON JACSITEIBHOCTH
YeJIOBEKA, CBA3AHHOU C (PM3UYECKUMU MPOIIECCAMHU, C TTO3UIIAN
JKOJIOTUYECKOU 0e30macHOCTH; MIPEICTABICHUMN 0
pallMOHAJIBHOM TPUPOJIONOIL30BAHUU, a TaKXKE Pa3yMHOM
WCTONB30BAaHUU JIOCTMKEHHM HAyKM M TEXHOJIOTHMH ISt
TATBHEHNIIIETO Pa3BUTHUS YEIOBEUECKOTO 00IIIeCcTBa

OBnaneHue pa3IUYHBIMU CTIOCOOAMU pabOThl ¢ HHPOpMAIIHEH
(bu3MYECKOTO COAEP)KAHUS C HCIOJIB30BAHUEM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHH; pasBuUTHE YMEHHU
KPUTHYECKOTO aHajlIM3a M OLIEHKH JIOCTOBEPHOCTH MOJydaeMOit
uHbOopMaIuu

10

CdopMUpOBaHHOCT, YMEHUM MPUMEHSATH OCHOBOIIOJIATAIOIINE
ACTPOHOMHMYECKME  TOHATHUS, TEOPUU M 3aKOHBl  JJIs
aHaim3a " O0OBSICHEHUS (buznyecKux MPOLIECCOB,
NPOUCXOJSAIIMX HAa 3BE3/1aX, B 3BE3IHBIX CHUCTEMaxX, B
MEXTaJaKTUUYeCKOW  cpele; JABWIKCHHMS  HEOECHBIX  Tell,
BOJIIOIMHU 3Be31 U BeceneHHon
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IlepedeHb 31eMeHTOB coep:kaHNs, NpoBepsieMbIXx Ha EI'D no ¢pusnke

Kon
pazmena/
TEMBI

Kon
DJIEMEHTA

[IpoBepsiembIil IEMEHT
coJepkKaHusA

1

MEXAHHUKA

1.1

1.1.1

MarepuanbHasg TOYKA.

(8]
L

Ee pagumyc-BekTop:

P00 Ux 00,y 00,2000 7

TpaeKTopus,

NEPpEMECUICHUC!

O

TPaeKTop

Oe Ot U O+ U U Br, Oy O

3

0 U 0x, Oy, 0z [

IyTh.

CrnoxxeHue mepeMenieHU:

Uy, U Ui U s

D '
co— o0 0do0,00

it oo

00

Lx ' ‘

0O L' X | ananormumo L Ly L
DZ'.
DZ‘ t y t z t

00

CrnoxeHue CKOpoCTeit: Dl‘D Dz = D0. -

Brruncnenue nepemenieHus U IyTH MaTepUAIIbHON TOUKHU MPHU

NPSAMOJIMHEHOM

JBUKEHUM BJIOJIb OCH X IO rpaMKy 3aBHCUMOCTH VUx LIl
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1.1.4 00 |
YcKopeHHe MaTepuanbHoi Toukn: 4 N T oo Da ,a,d D
Tt t X y oz
Jelio
0 ' ' ,
a Ll DDDD,aHaHOFH‘{HOaDDDD,a 0000
X Dt X ¢ y Y ot z zZ t
¢ 000
1.1.5
x(¢) [ x, L0t
0 e L] D0, O const
1.1.6
a t?
x el Ox, 008 0 >
2
O Lel) 00, D ag
a,. [ const
02 00% 02a Lx
Ox [
2 x 1x X 2 1
00
SOt Rt
2

CBo0OoaHOC TIaZIeHHEe. Y CKOpeHHEe CBOOOTHOTO
najeHus. J[BrkeHue Terna, OpOIICHHOTO IO

yrnom & k ropusonry:

Ox [t Do D 0ot [ xo Do cosa Ll
]

O gt gt?
OylelJ 0Oy 0002 Oy Osinallf

[
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0 0 0y 2 0 0 2 Vi

Vo Q

O e L) 000, 100, cosa

[]

e 00, O gt O sina [ gt

g, 10

DDgD [lg [ const
oy

KpuBonuueitnoe npukenue. J[BuxxeHne MaTepuaibHONW TOUKHU MO

OKPYXHOCTH. YTJIOBAs U TUHEWHAS CKOPOCTh TOUKU: [ oR. ITpn

T
PABHOMEPHOM JBWKEHHH TOUKY 10 OKpyxkHoctn @ [ 127

T
2
N 2
lenTpocTpemMurensHOE YCKOPEHUE  TOYKH: ane L R o R.
[TomnoE

YCKOPEHUE MATEpPHAIBHOW TOYKH

TBepnoe Teno. [locTynatensHoe M BpallaTebHOE JBUKEHHE TBEPIOrO Tela

1.2

JTNHAMUKA
1.2.1
1.2.2 m
Macca tena. InoTHOCTH BemecTna: P [ L
y
1.2.3 Cuna. [IpyHIMI Cyneprio3uiuy CHUIL: F PABHOzEHCTE L F L, D
1.2.4 Bropoii 3axon HetoTona: aiist MmatepuanbHoii Touku B UICO
F [ ma; [lp [=Ft npu-F = const
1.2.5 Tpetuit 3akoH HproTOHa 1UIs1 MaTtepuaIbHBIX
TOYEK: Eu L -F T ﬁiz F,Z
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1.2.6
mm
FOG '?
R2
Cuna tsoxectu. LleHTp TshkecTH Tena. 3aBUCUMOCTD CHITBI TSDKECTH OT
BBICOTHI h HaJl MTOBEPXHOCTHIO TUIAHETHI paguycoM Ro:
GMm
mg ]
2
LR T Al
0
1.2.7 Cuna ynpyroctu. 3akos 'yka: Fx = -kx
1.2.8
Cuna TpeHHUs CKOTbKESHUS: F p LU
Cuna TpeHus MoKos: FTp LU,
Koaddunuent tpenus
1.2.9
Iasnenue: P D;
S
1.3 CTATUKA
1.3.1 MoOMEHT CHJIbl OTHOCHUTEIBHO OCH BPAICHHS:
I/’ LD Fl , tne 1 — mmedo cunbl K
THOCUTEJILHO OCH, MPOXOJAILIEH depe3 TOUKY
O nepneHAuKyYJISIPHO PUCYHKY
1.3.2
. mr, U mgr, [
P i L 272 [] gl
const/ |
HoA m [Im [].. -
1 2
1.33 oM, OM, 1.0
VcnoBus paBHoBecus TBepaoro tena B UCO: [ -
P P 7 FOF .00
Ll 2
1.3.4 3akoH [lackans
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1.3.5 JlaBJeHue B KIIKOCTH, oKosmeiics 8 UCO: P 1 Py U pgh
1.3.6 3akoH ApxuMena: F—Apx P green
14
141 VMny:ibe MaTepuaibhoil Toukn: P L mt
1.4.2 plU prllpall.
1.4.3
(U E] pitlp, U 00 Floenlt UF, 20
srco LUp U U p, Ups U U0 gom Fryp ™ Fopn L -
10
1.44 Pabora cuibl Ha MaJIOM NTepEMEILEHUH: .
AD\F\F%}’ Jeosa [ F, [lx ‘QCF
Ar Y
1.4.5 MOMHOCTD CHJIBL:
eciu 3a BpeMsi /! paGoTa CHIIbI M3MEHSETCS
na 1A, To MommOCTS CHITBI
i
P[] U F U cosa d
Ll o A
0)
1.4.6 ml1? p2
KuHeTHIecKas SHEPrHsl MaTepUaIbHON Toukn: Exm [ DZ_ .
m
E,, [JA, [TA, ..
1.4.7 [ToTennmansHas sHeprus:
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JUIA IOTCHUHUAJIBHBIX CUJT A12 E 1noTeHI E 210TeHI HpN DEHOTeHu .

[ToreHumanpHas SHEPTHSI MaTePUATHHONW TOYKH B OJHOPOJHOM IOJIE
TsKeCTH: Enorenn = mgh.

HOTCHL[I/IaJ'IBHaSI SHEPIUs YyIpyro I[e(I)OpMI/IpOBaHHOF O TEja:

kxz

TIOTCHIY 2

1.4.8

suco LE.. A

BCCX HCIIOTCHI. CUIT »

JE,. 10

1.5

MEXAHUYECKHUE KOJIEBAHHWA W BOJIHBI

1.5.1

l'apmonmveckne KojaeOGaHWs MaTEpPUATBHOM TOYKH. AMIUIUTYA

x el 0 dsin [or Do, L]

O [t
0Ox

b

t

a 0 OO0 00t Da Do*x 00, mex—
CMCIICHUEC U3 ITOJIOXKCHUA

x X ¢ x

PaBHOBECH.

Z[I/IHaMI/I'—Ie CKO€ OIIMCAaHHC:

may = -kx, rme k [ mm? . Iro 3HAYUT, 4TO Fx = -kx.

DHepreTHYecKkoe ONHCaHue (3aKOH COXPAaHCHUS MEXaHHYECKOW SHEPrHu):

2 2 2 2
ml] Dkx DmD DkA -

max

const
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CBs13b aMIUTUTY bl KOJICOAHHUH CMEICHUS MaTepUalbHON TOYKH C
aMIUTUTYJIaMU KOJIe0aHUM €€ CKOPOCTU U YCKOPECHUS:
[ Dowd, a [e’4
max max
1.5.2 21 1
T [ []
(0} Y%
[Teprog Manblx  CBOOOMHBIX  KOJEOAaHWIT  MaTEeMaTHYECKOTO
MasITHHKA:
T 2w
4
[Tepron cBOOOMHBIX KOJIeOAHUH TPYKUHHOTO MasTHUKA! T [ 2=n
k
1.5.3 Boinyxxnennsie kosneOanusi. Pesonanc. Pesonancuas kpusas
1.54
[]
AT O
Vv
WnuTepdepentus u qudpaxius BOIH
1.5.5 3ByK. CKOpPOCTh 3ByKa
2 MOJIEKYJISAPHAS ®U3UKA. TEPMOJNHAMUKA
2.1
2.1.1 Mopenu cTpoeHHUs Ta30B, KUAKOCTEN U TBEpAbIX Ten. [lycTh
TepMOJAMHAMHUYECKAsT CUCTEMA (TeI0) COCTOUT M3 N OJMHAKOBBIX MOJICKYIL.
Torma KoJIMYECTBO BEIIECTBA
N m
v [ ]
Ny n
rae Na — ganciio ABorajapo, m — Macca CHCTEMHI (Tena), |- MOJISIpHAst
Macca
BEIllEeCTBA
2.1.2 TemoBoe ABMXKEHHE aTOMOB U MOJIEKYJ BEIIECTBA
2.1.3 B3aumonelicTBrue 4yacTHI] BEIIESCTBA
2.14
2.1.5 Mogens uaeaapHoro raza B MKT
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2.1.6 CBs3p MEXy JaBJICHUEM U CPEJIHEH KMHETUUYECKON sHEeprue
MOCTYIATEIbHOTO TEIIOBOTO ABMXKEHHUS MOJIEKYJ UACaJIbHOIrO ra3a
(ocnoBHoe ypaBHeHue MKT):

1 — 2 Um0 2
pll mpll 0 =" 0 nl o, rae mo— macca omoi
MOJIEKYJIBI,

3 3 12 3

N
n D_ — KOHLIEHTpaLUs MOJIEKYJI

v

2.1.7 AoGcomoTHas Temneparypa: T =t°+ 273 K

2.1.8
— UmD*0 3
N [ [

0
T10CT D D kT
02 02
2.1.9 Vpasuenue p = nkT
2.1.10 Moaens uaeanbHOTO ra3a B TEPMOJUHAMUKE:

1YpaBHenue Menaeneena [ Knanelipona

BoIpaskeHue 11t BHyTpEHHEN dHEprun
[l

VYpasaenne MenneneeBa — Kianeiipona (mpuMeHUMBbIe (HOPMBI 3aITHCH):

pV O™ RTOVRT 0 NKT p
RT
P B

BrlpakxeHne [uisi BHYTpPEHHEH DSHEpPruud OJHOATOMHOIO HIEAIbHOIO

UD_3VRTD_3NkTD_3_mRTDchE3pV

2 2 2 02
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2.1.11 | 3axon [anbToHa A1 JaBJICHUSI CMECU Pa3pPEKEHHBIX
ra3oB: p=pi1 +pz2 + ..
2.1.12 v
m3otepma (T = const): pV = const,
pP
uzoxopa (V = const): T = const
%
uzobapa (p = const): T = const
I'paduyeckoe mpencrasienue uzonpoueccoB Ha pV-, pT- u VT-guarpammax.
OOBbeMHEHHBIN Ta30BbIl 3aKOH:
\Y
PO
const
T
JUIS IOCTOSIHHOTO KOIMYECTBA BellecTa v
2.1.13
2.1.14
pr{apaDT'D pnapaDTD
OtHocutensaas Braxuocts: P U U
P —FLl p T[]
HacChbIMI. 1apa HacChII. T1apa
2.1.15 |H3meHeHue arperaTHbBIX COCTOSIHMM BeleCTBa: WCHapeHHE U
KOHJICHCAIIMs, KUIIEHUE KUIKOCTH
2.1.16 | M3mMeHeHHe arperaTHbIX COCTOSIHMI BEIIECTBA: IJIaBJICHUE U
KpHUCTaJTU3aIHs
2.1.17
2.2
2.2.1
222
223 Tennonepenava kak croco0 W3MEHEHUS BHYTPpEHHEH dHepruu 0e3
coBepiueHus paboThl. KoHBEKIHUS, TEIIONPOBOIHOCTD, U3TyUEHUE

92




depnepanbHasa paboyaa nporpamma | dusmka. 10-11 knaccel (yrnybneHHbIn

224

YV nenbHast TEINIOEMKOCTE BEIIECTBA C: Q 1 emUIT

225
A O=m
2.2.6 DneMmeHTapHas paboTta B TEPMOIMHAMUKE: A pl] V. Brruncnenue
paboThl o rpaduKy mpoliiecca Ha pV-nuarpamme
2.2.7 [IepBblii 3aKOH TEPMOIMHAMUKH:
0,00U,04,0u,0U0, 04,
Anmnabara:
2.2.8 Bropoit 3akon tepmoauHamuku. HeoGpaTtumeie mporecch

229 [Mpunnuner gevictBust TerioBbix MamuH. KITJI:

. Aspunr - Doy F Qx|m . |

107 onn Qﬂarp QHarp Qﬂarp

2.2.10
THan
maxn [In []
X0 Tx 1
? D 1 D © Kapno T T
Harp Harp
2.2.11 VYpaBHeHue TeruioBoro 6ananca: Q1+ Q2+ Q3+ ... =0
DJIEKTPOAMHAMUKA
DJIEKTPUYECKOE IIOJIE
3.1.1
3.1.2 BsaumoneiictBue 3apsaos. Toueunsie 3apsabl. 3akoH Kynona:

B OJIHOPOJTHOM BEIIECTBE C JAMAIECKTPUUECKON MPOHUIIAEMOCTHIO €
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1 []
For F?z 8 %qf |q2
er?  Amee— ArL
0
3.1.3
3.14 E
HanpsxkeHHOCTB 271€KTPUYECKOr0 MOJIA: EL]
qnpoGHLIﬁ
E k1
r 2
r
omnopoxnoe none: F-[] const .
KapTuHbl MuHUN HAaNpsSKEHHOCTH 3TUX MOJIEH
3.1.5
Pa3zHocTh MOTEHIIMAIOB U HAIPSIKEHUE:
4,0qUe Do, L1 0 Hgle T qU .
[loTeHnmanbHast SHEPrUs 3apsiia B AJIEKTPOCTATHUYECKOM IIOJIE:
Wl qo
AL OOW
w
[otenmuan snexrpocratudeckoro moms: @ N .
q
3.1.6 [IpuHUMI Cyneprno3uuuy 3JEKTPUUYECKUX MOJIEH:
EErDE-.., 000 Ue, L.
3.1.7 [lpoBomHMKM B DBJIEKTPOCTATHUECKOM  TOJie. Y CIIOBHE
paBHOBeCHs
3apsiioB:  BHYTpM TpoBOAHMKAa F [](), BHYTpU M Ha
MMOBEPXHOCTH
nposoxmmka @ L const
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3.1.8

€
3.1.9
co?
U
gg,S
DNEKTPOEMKOCTh TUIOCKOTO KOHJIEHCATOPA: Cr " [eC
d 0
3.1.10
[TocnenoBarensHOE COEAMHEHUE KOHACHCATOPOR:
1 1 1
_ — o — ] ]
U=U+W+..qu=q@=.., a € -€
TocI 1 2
3.1.11 qU CcU? q2
SHeprus 3apspkeHHOro Koupencaropa: Wo [ [] [
32 3AKOHbBI TTOCTOAHHOI'O TOKA
3.2.1 ]
Cuna Toka: I L . lHocTosiuubi#t TOK: I = const
Lt o
st moctossHHOTO TOKA q = It
322 YcnoBusi CyIiecTBOBaHUSI 3JIEKTPUUECKOTO TOKA.
Hampsoxenne U n 3/IC E
323 U
3akon Oma s yyacTKa Ieru: 11 _
R
324
[
R [ p_
S
3.2.5
CTOPOHHHUX CHJI
Hctounuku Toka. DJIC UCTOYHMKA TOKA! E [ ’
q
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BHyTpeHHee CONpPOTHBICHHWE MCTOYHHUKA TOKA
3.2.6 3akoH Oma Il TOJHOW (3aMKHYTOM) SJIEKTPHYECKOM
E E,r
nenu: E = IR + Ir, oTkya 1] T
Rr
3.2.7
1 1 1
e e e
Rnapanﬂ 1 RZ
3.2.8
2
) U
Ha pesucrope R: Q [1 A 11 Rt [1 IUt ot
R
3.2.9 ]
MOIIIHOCTB AIIEKTPUYECKOTO TOKA: P L U
AR
U* 11U,
TeruioBasi MOIIHOCTb, BELTeNseMas Ha pesucrope: L1 1 ’R
0
A
Momgocts uctounnka Toka: £ U - 0“1 [ El
E [t
0110
3.2.10 |CBoOOgHBIE HOCHUTENH DJJIEKTPHUYECKUX 3apsSJoB B  IMPOBOJHHUKAX.
MexaHU3MBbI IPOBOJIUMOCTH TBEPJBIX METAJUIOB, pACTBOPOB M PACILIABOB
3JIEKTPOIUTOB, ra3oB. [lonynpoBoaHukH. [10TynTpOBOJHUKOBBIN THOA
33 MATHUTHOE IIOJIE
3.3.1
BUBTLB ..
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3.3.2 OmneiT Dpcrena. MarHuTHOE 1oJie MPOBOJHHUKA ¢ TOKOM. KapTuHa nuHUI
WHIYKIUH MAarHUTHOTO TOJs JJIWHHOTO TPSMOTO TMPOBOJHUKA U
3aMKHYTOTO KOJBIIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM

333 Cuna Amriepa, ee HalIpaBJICHUE U BEJIMYMHA:

F, O IBl sina e O _ yroll MEKIy HalpaBiIeHHEM
- IPOBOJIHUKA U BEKTOpOoM B

334\ Cuma Jlopena, ee Hanpasienne u semmamma; 1 nop 1 ‘Y FB SIN A rpe O —
yroa MeEXIYy BEKTOPaMH D_, u B . JIBukeHuWe 3apsyKCHHOM YacTHIBI B
OJTHOPOJHOM MarHUTHOM II0JI€

34
3.4.1 [ToTok BekTOpa MarHUTHOW WHYKIIHH:
7l / B
@ [1B,S [ BScosa [g)f
3.4.2
343
[l .
E (][] D
i ol t
00
344 OJ1C MHAYKIIMHU B IPSIMOM MTPOBOTHUKE
. e B .
JUTUHOM |, IBIKYIIIEMCSI CO CKOPOCTBIO \ 1”
- - [N
Hinyi D B OIHOPOTHOM MAarHHTHOM MOJIE / 0 4
|Ei I Blllcosa rge O - YTOJI MEXIY BEKTOpoM B u HopManbio M-k
[LIOCKOCTH, B KOTOPOH JI1eKat BeKTopsl [ _yi | secm [ L1 B.u[1[] B,
TO |E1 H BlD
3.4.5
3.4.6 [0))
NHIyKTUBHOCTB: L1] ,um ® =LI1.
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1

B DDLDI L OLT

—_— t

s (¢

[¢10

3.4.7

LI?

3Hepr W MAarHuTHOT'O IIOJIA KaTYIIKK C TOKOM: WL D

3.5

DJIEKTPOMATHUTHBIE KOJIEBAHUA 1 BOJIHBI

3.5.1

KonebartenbHblii koHTYp. CBOOOHBIE 3JEKTPOMArHUTHBIE

KojieOaHusl B UICATBHOM KOJeOaTeIbHOM KOHTYpE:

g e 1 g sin ot 0 @ [
[

LUt D g U og Ccos 0
ot Do L 071 cos ot

t max 0 max

2n 1
®opmyna Tomcona: 1 [ 27 \/EQ , otkyna @ [

T

q|

352

2 2 2 2

353

BrIHyXI€HHbIE 3JI€KTpOMarHUTHBIE KoebaHus. Pe3oHaHc

354

[Tepemennsiii Tok. [lpom3BoacTBO, mepemada u MOTpeOICHUE
AIIEKTPUIECKOHN

98



depnepanbHasa paboyaa nporpamma | dusmka. 10-11 knaccel (yrnybneHHbIn

SHEPIruu

3.55

ETOB[c ~

3.5.6

[Ilkana >IEKTPOMAarHUTHBIX BOJH. [IpuMeHeHME 3IIEKTPOMAarHUTHBIX

B TCXHHUKEC U 6BITy

3.6

OIITUKA

3.6.1

3.6.2

3akonsr oTpakennus cera. O L B

alp

S

3.6.3

3.64

3aKOHBI MMpCJIOMJIICHUS CBCTA.

Tpenomnenme csera: 74810 0L L) 1, sinf
AGCOMOTHBIN MOKa3aTelb NPETOMIICHHS:

0" ot

OTHOCUTENBHEIA TTOKA3aTellb IMPEIIIOMIICHUA: n

o B

Xoa s1yueul B npu3Me.

CoOoTHOIIEHHE YacTOT H  COOTHOUICHWE JUIMH BOJH  IIpH
nepexojic MOHOXPOMATHYECKOTO CBETA Yepe3 IPaHUIly

v, v, nA, [nh,

3.6.5

[TonHOEe BHYyTpEeHHEE OTPAKEHUE.
IpenenbHbIii  yroa MOJHOTO BHYTPEHHETO
OTpaKEHHUSI: Ny<1y

) 1
smo [ []
n,
1p

7

3.6.6

CoOuparonue u paccewBarolIne JUH3bI. ToHKas jauH3a. POKyCcHOE
paccrosiHue

U OIITUYECKAas CHjla TOHKOM JTUH3BI: D ll

3.6.7

®opmyna TOHKOM JIMH3HI:
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11 1 d T
— D_ D_ A
d f F H r
VYBennueHue, 1aBaeMoe JMH30M: S
f«\ h
h f
ro” o
H d
B ciyuae paccenBaroiieil JIMH3bL: 1
DOOLF - 10,
D
h
|l [l /
01
H d
3.6.8
3.69
3.6.10 | UnaTepdepenmnus cera. KorepeHTHbIE UCTOYHUKHU. Y CIIOBHS HAOIIOICHUS
MakCUMyMOB ¥ MHHMMYMOB B HHTEP(EpPEHINOHHOW KapTHHE OT IBYX
cHH(}A3HBIX KOTEPEHTHBIX HICTOYHHUKOB!
MaKCHUMYyMBbI — g 2m_ ,m=0,+/-1,+/-2,+/-3, ...,
2
A
MUHUMYMBI — D0 H2m 011 ,m=0,+/-1,+/-
2,+/-3, ..
2
3.6.11
A
dsing, U mhk m=0,+/-1,+-2,+-3, ..
3.6.12
4
4.1
4.1.1 E [ hv
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e EOm D™ 0pe
A
Nmnynbe porona: P D_E D_hv D_
c ¢ A
4.1.3 ®oroadpdext. Omprter A.I'. CroneroBa. 3akoHbl doTodhderTa
4.1.4 VYpaBaenne DifHmTeHa 11 GoTodddexTa:
Edorona = Aspixona T Exu max,
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hc he ml)?
rae BBIXOJa D _ max D €
potona 7 hV ® 9? ’ EKuHmax 2 ij
Kp o
4.1.5 JlaBnenue cBeta. JlaBieHue cBeTa Ha MOJTHOCTHIO OTPaKaIOILYIO0
MOBEPXHOCTh U Ha MOJHOCTHIO MOTJIOMIAIOITYIO TOBEPXHOCTh
4.2 OU3UKA ATOMA
4.2.1
422
hv hc
[] T E [E |
4223 JIunelyaTeie CHEKTPBI.
CrnekTp ypoBHEH SHEPTUHU aTOMa BOJOPOA:
113,6 3B
ETU___~ n=1,23,.
n 2
n
4.3
43.1 Hyxnonnas monens siapa I'eiizenOepra — MBanenko. 3apsiz siapa. MaccoBoe
YHCII0
sinpa. Y3oTomnbl
432 PagnoakTHBHOCTD.

AX A4 Y + “He

V4 z-2 2

bera-pacnan.

B-pacmag X% Y+elw

V4 Z+1 1 e

TMosurponnstii P-pacHan . AX DA Y+° ellv

V4 Z-1 01 e

l'amma-u3znyyenue
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433 o!

3akoH paguoaktuBHOro pacmama: N [ 7] | [ NO 02 7.

Dt

ITycth m — Macca paauoakTuBHOro Bemectsa. Torma m | ¢ [ ] [ m o U 2
T

4.3.4

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. ®usuka, 10 knacc / Msxumes ['.5., byxosies b.b., Corckuit H.H. / Tlox pen.
[TapdentreBoii H.A. - M.IIpocsemienue, 2021

2. ®usuka, 11 knacc / Mskumies I'.41., Byxosues b.b., Corckuit H.H. / ITox pen.
[TapdentreBoii H.A. - M.IIpocsemenue, 2022

3. 3anauu o ¢pusuke A1 npoUIbHON MIKOJIBI C IpuMepaMu perenuii/ Kupuk
JLA., I'eanenmrreitn JI.O., I'ensdpat .M. / M.: Unekca, 2017

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. ®usuka. Knaccuuecknii kypce. [loypounsie papadotku. 10 kmacc / Caypos
1O.A., M.: ITpocsemienue, 2017

2. ®wusuka. Kimaccnuecknii kypce. [loypounsie pa3zpadotku. 11 kimace / CaypoB
FO.A., M.: IIpocsemienue, 2017

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

yaklass.ru
resh.edu.ru

10¢



depepanbHasn paboyadanporpamma | dusmka. 10-11 knaccol (yrnybneHHbIn

104



	Проверяемые на ЕГЭ по физике требования к результатам освоения основной образовательной программы среднего общего образования
	Перечень элементов содержания, проверяемых на ЕГЭ по физике

