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®uzuka (yriy0JeHHbI YPOBEHb)

PabGouast mnporpamma 1o ¢u3NKE Ha YpPOBHE CpeaHero oomero oOpa3oBaHHS
(yriyOneHHBIH ypOBEeHb U3YUEHHUS MTPEIMETa) COCTaBJICHA HAa OCHOBE MOJIOKEHUH U TpeOOBaHUIt
K pe3yibTaTaM OCBOEHUS OCHOBHOM 0O0pa3oBaTeIbHOM MPOrpaMMbl, NPEICTABICHHBIX B
®enepalibHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE CPEIHEro oduero oopazoBaHus
(D®I'OC COO), a Takxke ¢ yuérom deaepaibHON padoueli mporpaMmmbl BociuTaHus U Konnenuuu
npenojaBaHus yueOHoro npeaMera «@usnkay B 00pa30BaTeNbHBIX OpraHu3anusix Poccuiickoit
®denepanuu, pean3yoImx OCHOBHBIE o0uieo0pa3oBaTenbHbIe POrPaMMBbI u
NpeAycMATPUBACT HENOCPeACTBEHHOe NMPHUMEHEeHHe IpU pealn3aluu 00s3aTe’abHON yacTu
OOII COO.

1. ITosicHUTe/ILHASA 3aNIMCKA.

[Iporpamma mo ¢u3uke Ha ypoBHE CpeaHero odmiero odpa3oBaHus pa3paboTaHa Ha
OCHOBE IIOJIOKEHUI M TpeOOBaHMM K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeIbHOM
poTpaMMBbl, IpeacTaBIeHHON B DeepaabHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM CTaHIApTe
cpeaHero obuero obpa3zoBaHusd, a Takxke ¢ yuétoM denepanbHOM MporpaMMbl BOCIUTaHUS U
Konuenmnuu npenoaaBanust yueobHoro npenmera «®usuka» B 00pa30BaTEIbHBIX OpPraHU3ALMIX
Poccuiickoii @eneparum, peaau3yoLUx OCHOBHbIE 0011e00pa30BaTeIbHbIE IPOrPAMMBbI.

[Iporpamma 1o (¢u3mMke ompenenser o00sM3aTeNbHOE NPEAMETHOE COJEepKaHUE,
YCTaHABIIMBAET PEKOMEHJYEMYIO IOCIIEI0BATEIbHOCTh M3YUYEHUS TEM U Pa3fesioB yueOHOro
npeaMera ¢ yuyéToM MEXKIPEIMETHbIX M BHYTPUIPEIMETHBIX CBS3ed, JIOTUKH Yy4eOHOro
mpouecca, BO3pacTHbIX oOcoOeHHocTell oOywaromuxcs. Ilporpamma 1o ¢usuke npaér
IpeCTaBIeHUE O LIEAX, COAEp)KaHUM, oOlIel cTpareruu oOy4deHHs, BOCHUTAHUS U Pa3BUTHS
oOyJaromuxcs cpecTBaMu yueoHoro npeamera «Pu3nka» Ha yriryoJEHHOM YpOBHE.

W3yuenne kypca ¢(usuku yriiyOJaEHHOTO YpOBHSI IO3BOJSET pean30BaTh 3aJaud
npoQeCcCHOHAILHON OpHUEHTALINH, HAMpaBJIEHO Ha CO3/IaHUE YCIIOBUM
JUIS  TOPOSIBJIEHUS CBOUX HHTEIUIEKTYaJbHBIX M  TBOPYECKMX CIIOCOOHOCTEH  KaXJbIM
00yJaromuMcsi, KOTOpble HEOOXOTUMBI ISl MPOAOIDKEHHS OOpa30BaHMS B BBICHIMX y4EOHBIX
3aBEJICHUSX 110 PA3IMYHBIM (PU3UKO-TEXHUYECKUM M UHKEHEPHBIM CIIELUATIbHOCTSIM.

B nporpamme no ¢usuke omnpenensioTcs IUIaHUPYyEMble pe3yibTaThl OCBOCHHS Kypca
¢u3uKkn Ha YpOBHE CpeaHero o0Imero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeaAMETHBIE,
npeaAMeTHBIC (Ha yriiyOsn€éHHOM ypoBHE). HayduHO-MeTo100rnuecKoi OCHOBOM TSl pa3paboTKu
TpeOOBaHUN K JIMYHOCTHBIM, METANpPEIMETHBIM M MpPEIMETHBIM pe3ysibTaTaM OO0y4aroIuxcs,
OCBOHMBILIUX Iporpammy 1o (u3uke Ha ypoBHE CpelHEro oo1iero oopazoBaHus Ha yriay0inEHHOM
YPOBHE, SIBJIIETCSA CUCTEMHO-IEATEIHOCTHBIN MOAXO.

[IporpamMma no pu3suke BKIIOYAET:

IUTAHUPYEMbIE pe3yJbTaThl OCBOCHUS Kypca (HU3UKHM Ha YrIyOJ€HHOM YpOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YIIbTATHI IO TOJaM O0yUYEHUS;

cojiepkaHue yueoHoro npeamera «Dusmkay 1o rojgaM o0ydeHus.

[IporpamMma no ¢u3nke UMEET NMPUMEPHBIH XapakTep U MOXKET OBITh HCIOJIb30BaHA
YUUTENAMHU (PU3UKH JUISI COCTABJIEHUS! CBOMX PabOUYUX MPOTPaMM.

[IporpaMmMa 10 (¢u3MKE HE CKOBBIBAET TBOPYECKYI0 HHHULMATUBY y4duTesel
U IPENOCTABIAET BO3MOXHOCTH Ul pealM3alUd pPA3JIMYHBIX METOJUYECKHX IOAXO0J0B
K MpernojaBaHuio (U3MKU Ha YriyOJEHHOM ypOBHE IPHU YCIOBUU COXPAHEHUS 00s3aTEbHOMN
4acTU COJIEp’KaHus Kypcea.

®du3uka Kak Hayka O HauOosiee OOMMX  3aKOHaX MPUPOJBI,  BHICTyHas
B KayecTBe Y4eOHOIro MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY 3HaHUN 00
OKPYKaoIIEeM MHpE. [IxonbHBIN Kypc buzuku — CUCTEMOOOpa3yIOIIHii
JUIl €CTECTBEHHO-HAYYHBIX Y4YeOHBIX MPEAMETOB, MOCKOIbKY (U3NYECKHE 3aKOHBI JIeXKar
B OCHOBE NPOIIECCOB U SIBJICHUM, M3ydaeMbIX XUMHUEH, Ononoruel, pusnueckoil reorpadpueil u
acTpoHomue. Mcnonp3oBaHWE M AaKTUBHOE NPUMEHEHHE (PU3MYECKMX 3HAHMH OIpeesnio
XapakTep U OypHOE pa3BUTHE Pa3HOOOpA3HBIX TEXHOJOTUH B cepe IHEPreTHKH, TPaHCIOopPTa,
OCBOEHHUSI KOCMOCA, IIOJYyYEHHUS HOBBIX MAaTE€pHAOB C 33JaHHBIMU CBoOWcTBaMH. M3ydeHue



(¢U3uKH BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHUPa
oOyuaromierocsi, B (GOpMHUPOBAaHME YMEHMH NPUMEHITh HAy4HbI METOA MO3HAHUA IpHU
BBITOJIHEHUH UMH YU9EOHBIX UCCIICTOBAHHIA.

B ocHOBy kypca ¢(u3uku cpeaHed IIKOJBI TMOJOXKEH psA HAeH, KOTOpbIE MOXKHO
paccMaTpUBaTh KaK MPUHIIMIIEI €r0 ITOCTPOCHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUHU C HEH KypC SIBJIIETCSI JIOTHUECKHU 3aBEPLUIEHHBIM, OH
COJICPKHT MarepHan u3 BCEX pas3znemnos ¢bu3uKwy, BKJIIOYAET
KaK BOIPOCHI KJIACCUUECKON, TAK U COBPEMEHHON (PU3UKH.

Hoes cenepanusayuu. B cooTBeTCTBHM C Hel Marepuan Kypca (U3MKH OObETUHEH
BOKpPYT (pusnueckux teopuil. Benymmm B Kypce sBisiercss (OpMUpOBaHME IPEJICTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIECTBE U IOJIE.

Hoes eymanumapusayuu. E€ peanusanus npennojgaraeT UCIoJIb30BaHUE TyMaHUTapPHOTO
noTeHLuaNza ¢buznyeckoi HayKH, OCMBICJIEHHE CBSI3U pa3BUTHS ¢buzuku
C  pa3BuUTHMEM  OOIIeCTBa, a TaKkKe C  MHUPOBO33PEHYECKMMH,  HPABCTBEHHBIMU
¥ 5KOJOTMYECKHUMHU ITPoOIeMaMu.

Hoes npuxnaonoii nanpasnennocmu. Kypce dusmku yriay0n€HHOTO ypoBHS MpEANogaraeT
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHHUYECKHUX W TEXHOJOTHUECKUX MPUIOKECHUH H3yYEHHBIX
Teopuil M 3akoHOB. Ilpm 3TOM paccMaTpuBarOTCs Ha YpPOBHE OOIIMX MpPEACTaBICHUM U
COBPEMEHHBIE TEXHUYECKNE YCTPOUCTBA, U TEXHOJIOTHH.

Hoes skonocusayuu peanusyercss IMOCPEACTBOM BBEICHMS 3IIEMEHTOB COJEp)KaHU,
NOCBAUIEHHBIX ~ 9KOJIOTMYECKMM  MpoOJieMaM  COBPEMEHHOCTH,  KOTOpbIE  CBSI3aHBI
C pa3BUTHEM TEXHUKM M TEXHOJOIMH, a Takxke OOCYXAeHUs IMpobJieM paluOHAIBLHOIO
IPUPOONOIB30BAHUS U SKOJIOTUIECKON 0€30IMacHOCTH.

OcBoeHue copep)kaHusi IporpamMMbl 10 (pU3MKe TOJKHO OBITH MOCTPOEHO Ha MPHUHLUIAX
CHCTEMHO-IEATEIEHOCTHOTO 1moaxo/a. st GU3uKM peann3aius 3TUX MPUHIUIIOB 0a3upyeTcs Ha
UCIOJIb30BAaHUU CaMOCTOSTEIBHOTO AKCIEPUMEHTa KakK IOCTOSHHO JeicTBYrolero (axropa
yuebHoro mpomecca. [lng yrmyOn€HHOrO ypOBHS — OTO CHCTEMa CaMOCTOSITEIBHOTO
YUYEHHUYECKOr0 SKCIIEPUMEHTa, BKIIOYAIOIIET0 (PPOHTAIbHBIE YYEHHUYECKHE OMbITHI MpHU
M3YYEHUH HOBOTO MaTepuaina, jlabopaTtopHble paboThl W paboThl mnpakTtukyMma. Ilpu 3Tom
BO3MOXHBI /IBa crioco0a peain3aluu pU3NUEcKoro MpakTHKyma. B mepBom ciydyae MpakTUKyM
npoBoauTtcs nu6o B koHue 10 u 11 kmaccoB, 1100 mocie mepBoro M BTOPOro MOJIYroguil B
KaXJIOM M3 3THX KjaccoB. BTopoil cmoco® — 3To mHTerpauus paboT NMpakTHKyMa B CHCTEMY
71a00paTOpHBIX padOT, KOTOPHIE MPOBOMATCS B Mpollecce u3ydeHus paszzaena (temsl). [Ipu sTom
noJ paboTamMH NMPaKTUKyMa MOHUMAETCs CaMOCTOSITEIbHOE UCCIeI0BaHUEe, KOTOPOE MPOBOAUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUa 0€3 MOIIaroBoil HHCTPYKIIAH.

B mporpamme o ¢gusmke cucteMa yadeHH4eCKOro 3KCIepuMeHTa, 1a00paTOpHbIX padoT u
NpaKTUKyMa MPEJICTaBIeHA €INHBIM ITepeyHeM. BEIOOp TeMaTHKH ISl ATUX BUIOB YYCHHUECKUX
NPAaKTUYECKUX PabOT OCYLIECTBISETCS y4aCTHMKaMM 0Opa3oBaTENbHOrO IMpolecca MCXOIs M3
O0COOEHHOCTEHl MOYPOYHOrO IUIAHMPOBAHMS M OCHalleHus kKaOunera ¢usuku. Ilpu sTOM
o0ecreunBaeTcsi OBJAJIEHUE OOYYAIOUIMMHUCS YMEHHUSIMH TPOBOAUTH TNpPSIMblE M KOCBEHHBIE
U3MEpPEHUs, MCCICOBAHUS 3aBHUCUMOCTEH (M3NYECKUX BEIWYMH WM IOCTAHOBKY OIIBITOB IIO
IPOBEPKE MPEUIOKEHHBIX THUITOTES.

Bosbioe BHUMaHUE yAENSETCS PENICHUI0 PAaCUETHRIX M Ka4eCTBEHHBIX 3a1ad. [Ipu aTom
JUI PacYETHBIX 3a/la4 MPUOPUTETOM SBISIOTCS 3aJauyd C SBHO 33/laHHOW M HESBHO 3aJJaHHOM
(bu3nIecKoil MOJIENBIO, TTO3BOJISIONINE TPUMEHSITh U3YYCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJIHOTO pa3liena Kypca, Tak U MHTErpupysl NpUMEHEHHE 3HaHUHM W3 pa3HbIX pasnenoB. s
Ka4eCTBEHHBIX 3a/lad TMPHOPHTETOM SIBJSIFOTCS 3alaHusl Ha OOBSCHEHHE/TIpelcKa3aHue
NpOoTeKaHUs (U3UYECKUX SIBJICHUN U MPOLIECCOB B OKPYXAroIleH *KU3HH, TpeOyromue BbIOOpa
(bU3NIeCKOil MOIENH TSl CHTYallly TPAaKTHKO-OpUEHTHPOBAHHOTO XapaKTepa.

B cootBercTBUM ¢ TpeGoBaHusiMu denepaibHOrO rocyJapCTBEHHOTO 00pa30BaTeIbHOIO
CTaHJapTa cpeaHero ooOmero oOpa30BaHUS K MaTepUAbHO-TEXHUYECKOMY OO0ECIIeYCHHUIO
y4eOHOTo mpotiecca Kypc GpU3NKH yriayOJIEHHOTO YPOBHS B CpEIHEH IIKOJIE JOKEH U3ydaThes B



YCIOBHUAX TMpeIMEeTHOro kaOuHera. B kabunere ¢usuku 10KHO OBITH HEOOX0AUMOE
nabopaTopHoe OOOpYJIOBaHWE IS BBIIIOJHCHHUS YKa3aHHBIX B TIporpaMme 1o (U3UKe
YUYEHHUYECKUX OMBITOB, Ta0OPATOPHBIX paboT U paboT MpaKTUKyMa, a TAKXKE IEMOHCTPAIIIOHHOE
obopyoBaHue.

JleMoHCTpanmoHHOEe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBHH C HPHUHIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ecrevyrBaeT MOCTAaHOBKY MEPEYUCIICHHBIX B MPOTrpaMMe MO
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsI MCCIEIOBAHUS HM3y4aeMbIX SIBJICHHUH M IPOLECCOB,
SMIIUPHUUECKUX U (PYHAAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JIaGoparopHoe 00OpyIOBaHUE Ui YYCHHYECKHX MPAKTHYECKUX paboT (opmMHUpyercs B
BUJIC TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacyére OJHOTO KOMIUJIEKTa Ha JBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1abOpaTOPHOro OOOpYJOBAaHUS JOJDKHBI OBITh
MOCTPOCHBI HAa KOMIUIEKCHOM MCIIOJIb30BAaHUM AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU 1IeJIIMU U3Y4YEeHUS (PU3UKHU B 0011IeM 00pa30BaHUU SBIISIOTCS:

dopmMHupoBaHHE HWHTEpEcCa W CTpEeMJICHUS OOyJaroImuXxcs K HAaydHOMY H3yYCHHIO
MPUPOJIbI, PA3BUTHE UX MHTEIJICKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHHH O HAydHOM MeETOJe TMO3HaHWiA M  (HOpPMUPOBAHHE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa M3yUeHHs OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

(dbopmupoBaHUE yMEHUI OOBSICHATH SBJICHUS C UCIIOJIB30BaHUEM (U3UUECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTEIbCTB;

(dbopMHupoBaHKE TPEACTABICHUNA O PoNr (PU3MKH [UIS Pa3BUTHUS APYTHX €CTECTBEHHBIX
HAayK, TEXHUKU U TEXHOJIOTHIi;

pa3BUTHE TIPEACTABICHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccHoHaIbHON
NEeSTENIbHOCTH,  CBSI3aHHBIX ¢  (U3MKOH, TMOATrOTOBKAa K  JajbHeilmeMy OOy4YeHUIO
B OTOM HAIPABIICHHH.

JlocTikeHne 3TuX Ieneil o0ecrneunBaeTcss pelleHHueM CIEAYIOIMMX 3agad B Ipolecce
M3y4eHus Kypca GU3NKU Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHusI:

pUOOpEeTeHHEe CUCTEMBbI 3HaHUHM 00 O0ImUX (U3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOPHSIX, BKIIIOYAsT MEXAHUKY, MOJIEKYJSIPHYIO (PH3UKY, SJEKTPOJINHAMUKY, KBAHTOBYIO (DHU3HKY
U 3JIEMEHTHI aCTPO(U3HKH;

dbopMHupoBaHHE yMEHWIH TPUMEHATh TEOPETUYECKHE 3HAaHUS ISl  OOBSICHEHHS
¢u3uueckux  SBIEHUMH B OpUpoJe M ANA  TPUHATHS — MPAKTUYECKHX  PELIeHUi
B IIOBCETHECBHOM KU3HMU,

OCBOEHHE CIIOCOOOB pelleH sl pa3IMYHbIX 33]a4 C sIBHO 33JJaHHOM (hrU3MUYEeCKOi MOJIENbIO,
3aa4, TOAPAa3yMEBAIOIIUX CAMOCTOSATENBHOE CO3JaHuEe (QU3UYECKOW MOJENH, aJeKBaTHOU
YCIIOBHSM 33J]aud, B TOM YHCJIE 33a]1a4 HH)KEHEPHOTO XapaKkTepa;

MOHUMaHWe (PU3MUECKUX OCHOB W TPUHIIMIIOB JCHCTBUS TEXHUYECKUX YCTPOWCTB
U TEXHOJIOTMYECKHX MPOLIECCOB, UX BIMSHUSA Ha OKPYKAIOLIYIO CPEaY;

OBJIQJICHUE METOJIaMH CaMOCTOSITEIFHOTO IIJIAHUPOBAHUS W TPOBENCHUS (HU3NICCKUX
HKCIEPUMEHTOB, aHaJM3a M WHTEpHpeTalud HHPOPMALUHU, ONPEAETICHUsI JIOCTOBEPHOCTH
MOJTYYEHHOTO Pe3ysIbTara;

CO3JIaHHE YCIIOBUM A Pa3BUTHS YMEHMH NPOEKTHO-HUCCIIEI0BATENIbCKOM, TBOpUYECKON
NeSITeTTHHOCTH,

pa3BuTHE HUHTepeca K cdepam npodecCHOHANBHOM  JEsATETbHOCTH, CBA3aHHOU
¢ (PUBUKOH.

B cootBercTBUM ¢ TpeGoBaHusMu denepabHOTO rocyJapCTBEHHOIO 00pa30BaTeIbHOTO
CTaHJapTa CcpeaHero oOmero oOpa3oBaHus YITYONEHHBIM YpPOBEHb HM3YUCHHsI y4eOHOTO
npeamera «Pu3nka» Ha ypoBHE CpeHero oOIero oOpa3oBaHusi BEIOUpAETCs 00y4aronMMHCS,
TUTAHUPYIOIIMMH  TIPOJIOJDKCHNE O00pa3oBaHMsl IO CHENHATBHOCTSIM (PU3HKO-TEXHUYECKOTO
npodus.



O01m1ee yrcIo YacoB, pEKOMEHJOBAHHBIX 7Sl M3y4eHUsl GU3NKHU (YriyONeHHBIH YPOBEHB)
- 340 gacos: B 10 kmacce - 170 ygacoB (5 gacoB B Heaeno), B 11 kiacce - 170 gacoB (5 4acoB B
HEJICTIIO).

B nporpamme no ¢usuke Kaxaoro kjiacca Mmpeajaraercsi pe3epB BpeMEHH, OTBOAUMBIN
Ha BapHaTUBHYIO YacCTh IMPOrpaMMbl, COJCpXKAaHHUE KOTOpPOW (OPMHUPYETCsl YYaCTHUKAMHU
oOpa3zoBatenbHOT0 nporecca. JIrobast paboyast mporpamma J10JKHA OTHOCTBIO BKJIIOYATh B ce0s
coJiepKaHue TaHHOW IPOTrpaMMBI 0 (hU3HKe.

2. Conepxxanue y4eOHOIro npeamMera.

Cooepotcanue odyuenus ¢ 10 knacce.

Paznen 1. HayyHblil METOJ1 O3HAHUSI IPUPOJIBL.

duzuka — ¢QyHmameHtanpHas Hayka o mnpupone. HayuHbIi MeTon TMO3HAHHS
Y METOJIbl UCCIIEIOBAHUS (PU3UUECKUX SBICHHI.

DKcliepuMEHT W Teopuss B  Tpolecce IMo3HaHWA npupoxabl. HaOmonenue
U DKCIEPUMEHT B (PU3HKE.

CriocoOb1 u3MepeHust (PU3MUECKUX BEIMYUH (aHAJIOTOBBIE M HHU(POBBIE U3MEPUTEIbHBIC
puOOPbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3mepeHuit GpuU3NYECKUX BEITUUHH (a0COIIOTHASI U OTHOCUTEIIbHAS).

MonenupoBanue GpU3NYeCKUX SBICHUI U MPOLIECCOB (MaTepHuaibHasi TOYKa, a0COIOTHO
TBEP0E TEJI0, UlcalbHasl )KUIKOCTh, HJI€aIbHBIN I'a3, TOUEUHBIN 3apsan). ' unoresa. ®uznueckuit
3aKOH, TPaHULbl €r0 NPUMEHUMOCTU. Pu3nueckas Teopus.

Poms m mecto ¢usukum B (popMHUpOBaHMHM COBpPEMEHHOW HAaydyHOW KapTHHBI MHpA,
B [IPAKTUUYECKOU JI€ATEIbHOCTH JIFOJIEH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul, NPAKMUKYM.

N3mepenne cuiibl TOKa M HANpsDKEHUs B 1I€OM MOCTOSHHOIO TOKa NIPH IOMOIIA
AQHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HaKoMCTBO ¢ 1UGpoBoi aboparopueil no ¢usuke. IIpumepsl n3mMepeHus GU3NIECKUX
BEJIMYMH IIPU TOMOLIY KOMITbIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuxa.

Mexannueckoe aBHkeHHE. OTHOCHUTENBHOCTh MEXAHMUYECKOTo ABMKEHHA. Cucrema
OTCYETA.

ITpsimast 1 oOpaTHas 3aa4l MEXaHUKH.

Panuyc-BekTop MarepualibHOM TOYKH, €r0 MPOEKIUMU Ha OCH CHUCTEMBbl KOOpJUHAT.
Tpaexropus.

[lepemenienue, ckopocTh (CpelaHsis CKOPOCTb, MTHOBEHHAas CKOPOCTb) M YCKOpPEHHE
MaTepUaIbHONW TOYKH, UX NPOEKIMH Ha OCH CHCTEMBI KOOpAHMHAT. CIloKeHUE NMEepeMELICHU U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M  DPAaBHOYCKOPEHHOE NPSIMOJIMHEMHOE  JBHKEHHE. 3aBHUCHUMOCThb
KOOpJMHAT, CKOpPOCTH, YCKOPEHUS M TYyTM MarTepHaJbHOM TOYKH OT  BpEMEHU
U UX rpaduku.

CBoOoaHoe maneHue. YCKOpeHHe CBOOOMHOTO TajeHus. J[BrmkeHue tena, OpOIIEHHOTO
O] YIJIOM K TOPU30HTY. 3aBUCUMOCTbh KOOPAMHAT, CKOPOCTH U YCKOPEHUS MaTepUaIbHON TOUKU
OT BpEMEHH U UX TpapuKu.

KpuBonuneiinoe nBuxeHue. J[BUKEHNE MaTEpUAIbHOM TOUKH MO OKPYKHOCTH. YTJIOBas
W JIMHEWHast ckopocTh. [lepuon u wactora obOpamenus. LleHTpocTpemurensHoe (HOpMaIBHOE),
KacaTeJIbHOe (TaHreHI[MAIbHOE) U OJHOE YCKOPEHHE MaTepHalbHONU TOUKH.

TexHuueckue yCTpOHCTBA M TEXHOJOTHYECKHE TMPOILIECCHI: CIMJIOMETP, JBH)KEHUE
CHaps0B, LIEMIHBIE, IeCTepEHYAThIE U peMEHHBIE MTepeaul, CKOPOCTHbIE TH(THI.

Jlemoncmpayuu.

Monens cucTeMbl OTCUETA, MILTKOCTPALis] KHHEMAaTHYECKUX XapaKTEPUCTHK ABUKECHHUS.

Croco05bI McCaeI0BaHus IBUKEHUM.

Wnmroctpanus npeaenbHoro nepexoaa U N3MepeHue MTHOBEHHON CKOPOCTH.




[IpeoOpa3oBanue ABUKCHHM ¢ UCTIOTH30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HabGmronenne  aBwKeHHWs  Teia,  OpOIIEHHOrO  MOJ  yIJIOM K TOPHU30HTY
Y TOPU3O0HTAJIBHO.

Hamnpasienue cKOpocTH IpU JBUKEHUU 110 OKPYKHOCTH.

[Ipeobpa3oBanue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHHE IyTE€W, TPAEKTOPUM, CKOPOCTEH JABM)KEHUS OJHOTO M TOIO K€ Teja
B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii s3xcnepumenm, 1abopamopmvie pabomul, NPAKMUKYM.

N3yueHne HepaBHOMEPHOT'O IBMKEHUS C LIEJIbIO ONPEAEICHUSI MTHOBEHHOW CKOPOCTH.

N3mepenne  yCKOpeHMss IpU  INPSAMOJIMHEHHOM  PaBHOYCKOPEHHOM  JIBHXKCHUH
10 HAKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHU IIPA PAaBHOYCKOPEHHOM JIBUKCHHM.

N3mepenue yckopeHUss CBOOOAHOrO majeHusi (PEKOMEHIOBAHO HCIIOJIb30BAHHE
1u(poBOH JTaAbOpaTOPUN).

W3ydyenune nBWKeHUS Tena, OpPOIIEHHOTO TOPU30HTaNbHO. [IpoBepka THUIIOTE3BI
0 NOpsAMOM MPONOPLMOHAIBHON 3aBUCHUMOCTH MEXAY JTAIBbHOCTBIO IMOJETA W HAYAIBHOU
CKOPOCTBIO TeJa.

N3yuenne nBukeHus Tea M0 OKPYKHOCTU € IOCTOSTHHOW 110 MOJYJIFO CKOPOCTBIO.

HccnenoBanme  3aBUCMMOCTH  MepHoJa  OOpamieHHs  KOHHMYECKOro  MasiTHUKa
OT €ro NapaMeTpoB.

Tema 2. Jlunamuxa.

Ilepeeii  3akoH  Hprorona.  MuepumanbHble  cucteMbl  orcuéra.  IIpuHiun
otHocuTenbHoCcTH ["anunes. HennepuunansHbie cucTeMbl 0TCYETA (ONIpeieNieHUuE, IPUMEPHI).

Macca tena. Cuna. [IpuHuun cyneprno3uiuuu cuil.

Bropoii 3akon HeloToHa 114 MaTepuaibHOM TOUYKH.

Tpernii 3akoH HpIOTOHA [UIs1 MaTEpHAIIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPABUTALlMOHHON U MHEPTHOW MacCCBI.

Cuna TskecTH. 3aBHCUMOCTb YCKOPEHHSI CBOOOJHOTO TMaJgeHUs OT BBICOTHI
Ha/l TOBEPXHOCThIO IUIAHETHl M OT reorpaduuecko ImUpOTHL. JIBHKeHHEe HEeOeCHBIX Tel
U UX cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, IBHKYyIIErocs C yCKOPEHHUEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHHMs] CKOJBXKEHUS W CUJIa TPEHUS TIOKOS.
Koadduuuent tpenus. Cuna conpoTUBICHUS NMPH JIBUKEHUU Tela B JKUJKOCTU WIM rasze, eé
3aBUCHMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO ABUKCHUS.

HMasnenne. 'mapocrarnueckoe nasieHue. Cuna Apxumena.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: IOJIUIMITHUKH, JIBH)KCHHE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

HaGntoneHue nBrkeHNs Tell B MHEPIHUAIbHBIX U HEMHEPIUAIBHBIX CUCTEMaX OTCUETA.

[IpuHIUIT OTHOCUTEBHOCTH.

Kauenne nByX IWIMHAPOB WJIM IIApOB PAa3HOW Macchl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEIIBHO HEMHEPIUAIBHOW CHCTEMBI OTCUETA.

CpaBHEeHHE PABHOACHCTBYIOLIEN MPHJIOKEHHBIX K TEIYy CUJ C NPOU3BEACHHUEM MAaCCHI
TeJa Ha €r0 YCKOPEHHE B MHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cWJI, BOSHUKAIOIIUX B PE3YJILTATE B3aUMOICHCTBUSA TEIL.

N3mMepenne macc 1o B3anMoIENCTBHUIO.

HesecomocTs.

Bec tenma npu yCKOpeHHOM NOIBEME U MTAJICHUU.

LleHTpOOEKHBIE MEXaHU3MBI.

CpaBHeHHE CUJT TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.

Yuenuueckuii sxcnepumenm, 1a6opamoprvie pabomul, NPAKMUKyM.



V3mepenue paBHOJCHCTBYIONIEH CHJI TP IBMYKEHUH OpycKa 110 HaKJIOHHOW TJIIOCKOCTH.

IIpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHHU JIBUXKEHUs Opycka IO HaKIOHHOHN
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCHI.

HccnenoBanue  3aBUCMMOCTHM  CHJI  YOPYIOCTH,  BO3HMKAKOUIMX B IPYKHHE
U PE3UHOBOM 00pasIie, OT ux jaedopmamum.

N3ydyeHne IBHKEHUS CUCTEMBI Te€J, CBSA3aHHBIX HUTBIO, IEPEKUHYTOM 4Yepe3 JIETKUN
OJIOK.

N3mepenue ko3dduimenta TpeHus no BeJIMUruHe YIiIoBoro ko3dduinenra 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBUXKEHHs Opycka IO HAKJIOHHOW IIOCKOCTH €  IEPEMEHHBIM
K03(pPHUIIMEHTOM TPEHHUS.

W3ydeHne nBMKEHUS IPy3a HA BaJly C TPDEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpallaTesIbHOE IBUKEHNE TBEPJOrO Tela.
MoMEeHT cuiibl OTHOCUTENBHO ocu BpaieHus. [lnedo cuipl. CroxeHue cuil, TPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBus paBHOBECHUS TBEPIOTO TEIIA.

YcroitunBoe, HeyCTOIHUMBOE, 6€3pa3IMuHOE PABHOBECHE.

TexHu4eckue yCcTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: KPOHIUTEWH, CTPOUTEIbHBIN
KpaH, peléryaTble KOHCTPYKIUH.

Jlemoncmpayuu.

YcnoBus paBHOBECHS.

Bunel paBHOBecCHS.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul, NPAKMUKyM.

HccenenoBanue ycinoBuil paBHOBECHS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILCHUS.

KoHcTpynpoBanue KpOHIITEHHOB U pacd€T CUJI YIIPYTOCTH.

N3yuenune ycTOWYMBOCTH TBEPAOTO TEJIA, UMEIOLIETrO ILIOIIAIb OIIOPHI.

Tema 4. 3akoHvl coxpanenus 6 MmexaHuxe.

NMnynsc MarepuaabHOM TOYKHM, CHUCTEMBI MaT€pUalIbHBIX TOYEK. LIeHTp mMacc cucTemsbl
MaTepHabHBIX TOUEK. Teopema O JBHKEHUHU LIEHTpa Macc.

NMiynbsc cuitbl M1 I3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxTnBHOE NBMKEHIE.

MomeHT uMIlynbca MaTepualbHOW TOYKHU. IIpencraBiieHHE O COXpaHEHMM MOMEHTA
MMITYJIbCA B [IEHTPAJIBHBIX MOJIAX.

PaboTa cuiibl Ha MajgoM M Ha KOHEYHOM HepemerieHuH. I'paduueckoe mpeacraBieHue
paboTHI CHUJIBI.

MOWHOCTE CHUIIBIL.

Kunernueckast sHeprusi MarepuaibHOil Touku. Teopema 00 M3MEHEHUM KHUHETHYECKON
OHEPIrUH MATEPUATILHON TOYKH.

[ToTrennmaneHple 1 HENOTEHIMAIBbHBIE CUibl. [loTeHnnaneHas sHeprus. [loreHnmanbHas
SHEPrus ynpyro aeGpopMHpPOBaHHOW NpYKUHBI. [loTeHIManbHas SHEPrUs Tesa B OJHOPOIHOM
rPaBUTAMOHHOM ToJIe. [TorenumanpHas SHEPIus Tena
B TPaBUTALMOHHOM II0JI€ OJHOPOJHOrO Inapa (BHYTpM M BHe miapa). Bropas kocmuueckas
CKOpOCTb. TpeThsi KOCMHYECKAS] CKOPOCT.

CBs3b pabOTHl HETIOTEHIUAIBHBIX CUJI C U3MEHEHHEM MEXaHWYECKOH 3HEPruu CUCTEMBbI
TeJ. 3aKOH COXPAHEHHSI MEXaHUYECKOW SHEPIHH.

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

VYpaBHenue bepHymnu mjisi uaeabHOM KHAKOCTH KaK CJEACTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPTUU.

TexHM4eckue yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: JABUIKEHUE PAKET, BOJIOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UTypHOE KaTaHHE Ha KOHbKaX.



Jlemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

N3mepenne MOLHOCTH CUIIBI.

V3MeHeHne YHEpPTuu Teja MPHU COBEPILIEHUH PaOOTHI.

B3anMHble npeBpallleHnss KHUHETUYECKOM M MOTEHUNAJbHON 3HEpPIruil Npu JEUCTBUU Ha
TEJIO0 CUJIbI TSDKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue sHepruu npu cBOOOAHOM MaICHUU.

Yuenuueckuii sxcnepumenm, 1a6opamoprvie pabomul, NPAKMUKyM.

N3mepenne nmnyibsca Teaa o TOPMO3HOMY ITYTH.

N3mepenue CUItbl TATH, CKOPOCTH MOJICITH JICKTPOMOOUIISI I MOIITHOCTH CUJIBI TSTH.

CpaBHEHME U3MEHEHHUS UIMITYJIbCA TEJIa C UMITYJIbCOM CHIIBIL.

HccnenoBanue coxpaHeHUs! UMITYJIbCA IIPU YIPYTOM B3aUMOAECHCTBUM.

N3mepeHne KNHEeTUYECKON SHEPTUH TeJla IO TOPMO3HOMY ITyTH.

CpaBHeHME U3MEHEHUSI IOTEHLIUAIEHON YHEPTUU IPYKUHBI C pa0OOTON CHUJIbI TPEHUSI.

Omnpenenenre pabOTHI CHIIBI TPEHUS MPU JABMKEHUU Tella TI0 HAKJIOHHOM MIIOCKOCTH.

Paznen 3. Monekynspaast Gu3nuka U TEPMOIMHAMUKA.

Tema 1. OcHo8bl MONEKYAAPHO-KUHEMUUECKOU MeOPULL.

OcHOBHbIE TOJIOKEHUSI MoJieKylspHO-kKuHeTHueckoil Teopuun (MKT), ux ombiTHOE
000CHOBaHUE. Huddy3us. BbpoyHoBckoe JIBUJKECHHE. Xapaxkrep JBUYKECHHUS
Y B3aUMOJICHCTBUS YacTHIl BellecTBa. Moaenu CTpOEHUsl ra3oB, KUAKOCTEH U TBEPABIX TET U
00BsICHEHUE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojelnell. Macca u pa3Mepsl MOJIEKYJ (aTOMOB).
KonuuectBo BewecTna. [locTosiHHast ABorapo.

TennoBoe paBHoBecue. Temmeparypa u crnocoObl e€ u3mepenus. lllkama Temmepatyp
enbcus.

Mopenbp wuI€anbHOTO Ta3a B MOJIEKYJSIPHO-KMHETUYECKOW TEOPHM: YacCTULBl Ta3a
JBUKYTCS XaOTUYECKH U HE B3aUMOJIEUCTBYIOT IPYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kmanelipona. AGcomoTHas TeMmmeparypa
(mkanma temneparyp KeneBuna). 3akon JlamproHa. M3omporecchl B HealbHOM Ta3e C
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpepcraBieHue U30MPOLIECCOB: U30TEpMa,
n30x0pa, nzobapa.

CBsi3b MEXJly [aBICHHEM M CpeAHEl KHUHETUYECKOW »HHEpPrueu MOCTYNaTeIbHOIO
TEIUIOBOTO JBMKEHHUS MOJIEKYJl HJI€albHOro Tra3a (OCHOBHOE YpPaBHEHHME MOJIEKYJSpPHO-
KMHETUYECKOW TEOPUH HICaTHHOTO ra3a).

CBsi3b  aOCONIOTHOM  TeMIeEpaTypbl TEPMOJAMHAMUYECKOW CHUCTEMBI CO CpeaHel
KMHETUYECKOM dHEpPrueil MoCTynaTeIbHOrO TEMIOBOTO ABUKEHUS €€ YaCTHII.

TexHuueckue YCTpONCTBA M TEXHOJOTMYECKHE IIPOLIECCHl: TEPMOMETpP, OapomeTp,
MOJIy4YeHUE HAHOMATEPUAJIOB.

Jlemoncmpayuu.

Mopenu 1BUKEHHUS YaCTHUIl BEILIECTBA.

Mopenb OpOyHOBCKOTO JIBHKCHHS.

Buneoponuk ¢ 3anuchio peasbHOro OpOyHOBCKOTO JBH)KEHUSI.

Huddysus xunkocreil.

Mopgens onbira IlITepHa.

[IpuTskeHne MONEKyII.

Mogenu KpUCTaUIMYECKUX PELIETOK.

Habmtonienue u vccnenoBanue N30MpOIECCOB.

Yuenuueckuii sxcnepumenm, 1a6opamopruvie pabomul, NPAKMuKyM.

HccnenoBanue mnpoliecca yCTaHOBJICHHS TEIUIOBOIO paBHOBECUS IpPHU TEIIOOOMeHe
MEXYy ropsiuei U XOJIO0IHON BOJOM.

W3ydyeHne u30TEpMHUUYECKOTO TMpoliecca (PEeKOMEHIOBAHO MCIONIb30BaHHEe LU(POBOH
nabopaTopun).




N3ydeHne n30XopHOro mporecca.

N3ydenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHHUSL.

Tema 2. Tepmoounamuxa. Tennogvie mMauiumbi.

Tepmomunamuueckass  (TJl)  cucrema.  3agaHue  BHEIIHMX — YCJIOBHM  JJid
TEPMOJMHAMHYECKONH cHcTeMbl. BHemHune U  BHyTpeHHHe mapamerpbl. [lapamerpsl
TEPMOJIMHAMUYECKON CUCTEMbI KaK CpeJIHHE 3HAYEHHUS BEJIMYMH, OMUCHIBAIOIIUX €€ COCTOSHUE
Ha MHUKPOCKOITUYECKOM YpOBHE.

Hynesoe Hayajio TEPMOJIUHAMUKH. Camonpoun3BosbHast pelakcanus
TEPMOJIMHAMHUYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.
Mopnens uaeanpHOrO ra3a B TEPMOAMHAMUKE — CHUCTEMa YpPaBHEHUN: YypaBHEHHE

MenneneeBa—KianeiipoHa U BbIpaX€HHUE JJIsI BHYTPEHHEU SHEPTrUM. Y CJIOBUS MPUMEHUMOCTH
TOW MOJENN: HM3Kasg KOHILIEHTpalMsl 4YacTULl, BBICOKHE TeMIepaTypbl. Belpaxenue mis
BHYTPEHHEHN 3HEPTrUU OJHOATOMHOTO UACAIIBHOTO ra3a.

KBa3ucraTnueckue u HECTaTUYECKUE MPOLIECCHI.

DOnemeHntapHas paboTa B TepMoauHamuke. Beruncnenue padoTsl mo rpaduky mpoiecca
Ha pV-auarpamme.

Temnonepenaua kak cnoco® HM3MEHEHHs BHYTPEHHEW SHEPrUd TEPMOIMHAMHYECKOM
CHCTEMBI Oe3 coBepIIeHUs: padoThl. KOHBEKIHS, TETIIONPOBOIHOCTD, U3ITyYCHHE.

KonunuectBo Ttemnotsl. TemnoémkocTe Tena. YaenbHas M MOJSIPHAsT TEMJIOEMKOCTH
BellleCTBA. YpaBHeHHEe Maliepa. YenbHas TeIUIOTa CropaHus ToIuiMBa. Pacuér kommyecTBa
TEIUIOTHI IpH Terwionepenaye. [lonstue 06 agunabaTHoM mpoiecce.

IlepBbIli 3aKOH TEpPMOAMHAMMKH. BHyTpeHHss 5Heprus. KoiaudecTBO TEIOTHI
U paboTa KaK Mepbl U3MEHEHUS BHYTPEHHEH YHEPIHH TePMOIUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOJMHAMMKHM Ul PABHOBECHBIX IIPOLECCOB: 4Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSHHME TEPMOIAMHAMHUYECKON CHCTEMbl MPOXOIUT E€AMHCTBEHHas aauabara.
AOcouroTHas TeMIiepaTypa.

Bropoii 3ak0H TepMOJMHAMMKY ISl HEPABHOBECHBIX IPOLECCOB: HEBO3MOXKHO IIE€PENATh
TEIJIOTY OT OoJiee XOJIOAHOrO Tela K OoJjiee Harperomy 0Oe3 kommeHcanuu (Kmaysmyc).
HeoOpaTMOCTh MPUPOIHBIX MTPOLIECCOB.

[Tpuniune! geiictBus TermnoBbix mamuH. KIT/I.

MakcumansHoe 3Hauenue KI1/1. [ukn Kapho.

DKOJIOTHYECKHE acTIeKThl NCIOJIb30BAaHUs TEIUIOBBIX JBUraTenel. TemnoBoe 3arps3HeHne
OKPYXKAarOILEeH Cpebl.

TexHnuyeckue yCcTpoHCTBa M TEXHOJOTUYECKHE MPOLIECCH: XOJOAUIBHUK, KOHIULIMOHED,
MU3eTbHBIA W KapOIOpaTOpHBIM JBUTaTeNd, MapoBas TypOWHA, TOJNyuYeHHE CBEPXHU3KHUX
TEMIEeparyp, YTWIN3alUsS «TEIUIOBBIX» OTXOJOB C HCIOJB30BaHUEM TEIUIOBOTO HAacoca,
yTUIU3alKsg OMOOPraHNYeCKOT0 TOTLTMBA AJIsl BEIPAOOTKH «TETLTOBOY M DJIEKTPOIHEPTHH.

Jlemoncmpayuu.

N3menenue TemmnepaTypsl pU aInadaTHUECKOM PaCIIMpPEHUH.

Bo3nymHoe orauso.

CpaBHEHHE YAEIBHBIX TEMIOEMKOCTEN BELIECTB.

CrniocoObl U3MEHEHUS BHYTPEHHEH SHEPIHH.

HccnenoBanue aanabaTHOro mnporecca.

KomMmmbroTepHbie MOJIeNH TEIJIOBBIX JBUTATENEH.

Vuenuueckuii sxcnepumenm, 1a6opamoprvie pabomul, NPAKMUKyM.

N3mepenne yaenbHOM TeIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBaHUS BEIIECTBA.

WccnenoBanue aquabaTHoro mporecca.

N3yuenne B3aMMOCBS3U SHEPruu MEXKMOJIEKYJIIPHOTO B3aUMO/ICUCTBUS
Y TEMIIepaTyphbl KUTICHUS KUIKOCTEH.

Tema 3. Aepecamnvie cocmosinus eeujecmea. Pazoewvle nepexoowl.



[TapooOpa3zoBanne ¥ KoHAeHcanus. VcrmapeHne W KUMNEHHE. YJAenbHas TersioTra
apooOpa3oBaHUsI.

HacpiiienHele 1 HeHachlleHHbIE napbl. KadecTBeHHas 3aBUCHUMOCTh IJIOTHOCTHU
U JJaBJICHMs HACBIIICHHOIO Mapa OT TeMIepaTyphl, HX HE3aBUCUMOCTh OT 00bEMa HACKIILIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT JABJICHUS B )KUJKOCTH.

BrnaxnocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.

Teépmoe Tteno. Kpucrammmueckue u amopdubie Tema. AHH3OTPONHUS CBOKHCTB
kpuctayios. [1naBnenue u kpucramumsanus. Y aenpHas TemioTa miasnenusd. Cyomumarus.

Hedopmaruu tBEpaoro tena. Pactsokenue u cxxatue. Casur. Monynes HOwnra. Ilpenen
yrnpyrux aedopmanui.

TemmoBoe pacmmpeHue XUIKOCTEH U TBEPIBIX Tel, 00bEMHOE U JIMHEWHOE pacIIpeHue.
AHrapMOHHM3M TEIUIOBBIX KOJIEOAHUN YacTHUI[ BEIIEeCTBA KaK IMPUYMHA TEIJIOBOTO PACHIMPEHUs
TeJ (Ha KAYeCTBEHHOM YPOBHE).

[Ipeo6pa3zoBanue sHeprun B Pa3zoBbIX Mepexoax.

YpaBHEHHE TEIJIOBOTO OanaHca.

[ToBepxHocTHOE HaTsbKeHUE. KoadduiimeHT moBepXHOCTHOTO HaTsKeHus. KanusuisapHbie
saBieHud. /aBieHue noj MCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyia Jlamnaca.

TexHuueckue yCTpOCTBA UM TEXHOJOTMUYECKHE MPOLECChl: JKHJIKUE KPHUCTAJLIbI,
COBPEMEHHBIE MATEPUAJIBI.

Jlemoncmpayuu.

TemuoBoe pacmupenue.

CBoiicTBa HaChILEHHBIX M1apPOB.

Kunenne. Kunenue rnpu noHWKEHHOM JIaBJICHUH.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSAKEHUSI.

OMBITHI ¢ MBUIBHBIMU TIEHKAMH.

CmauuBanue.

Kanunnsipueie siBneHus.

Monen HEeHBIOTOHOBCKOM KUAKOCTH.

Crioco0bI U3MEPEHHS BIAKHOCTH.

HccnenoBanue HarpeBaHus U TUIABJIICHHS KPUCTAINTMYECKOTO BEILIECTBA.

Bune! nedopmanuid.

Habmonenue manbix nedopmanuii.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul, NPAKMUKYM.

N3yueHune 3akOHOMEPHOCTEN UCTIAPEHHUS HKUIKOCTEH.

N3mepenne yaenbHON TEeIIOTHI IIJIaBICHUS JIbJA.

N3yueHune cBOMCTB HACHIIEHHBIX MTAPOB.

N3mepenue abCoOOTHOM BIaXXHOCTH BO3/yXa U OIIEHKA MaccChl MapoB B IOMELICHHUH.

N3mepenue ko3¢ huimenTa NoBepXHOCTHOTO HATSKEHHUS.

N3mepenune monyns FOura.

HccnenoBanue 3aBUCHUMOCTH JeOopMallid PE3MHOBOro o0paslia OT MNPHIIOKEHHON
K HEMY CHUJIBL.

Paznen 4. DnexTpoiuHaMHKa.

Tema 1. Dnexkmpuyeckoe noine.

DnekTpu3anus Tea U e€ MposIBICHUS. DIEeKTpUUYECKU 3apsia. J[Ba Buaa 3JI€KTpUUECKUX
3apAnoB. [IpOBOAHMKH, NMAIEKTPUKH M IOJYHPOBOJHUKH. ODJIEMEHTAPHBIN 3JIEKTPUUYECKUN
3apsd. 3aKOH COXPaHEHUs JIEKTPUUECKOr0 3apsija.

B3anmoneiictue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyoHa.

Onexrpuueckoe nojie. Ero nelicTBue Ha 31€KTPUUECKHUE 3apsbl.

Hanpsokéanocts  anektpudeckoro mois. [IpoGueiit 3apsn. JluHum Hanpspk€HHOCTH
AIIEKTpUYECKOTO NoJist. OQHOPOIHOE INEKTPUUECKOE TTOJIE.

[ToTrennmanbHOCTH IEKTPOCTATUYECKOTO IOJISL. PasnocTh ITOTEHIINAJIOB
n HanpspkeHue. lloTeHumanbHas sHeprusi 3apsana B ajeKTpocTatuueckoMm moie. IloreHuman




SJICKTPOCTATUYCCKOI'0 IIOJIA. CBa3b HaHp}I)KéHHOCTI/I nojisi W pasHoOCTU MOTCHIUAJIOB JJIA
AIEKTPOCTATUYECKOTO MOJIs (KaK OJJHOPOJIHOTO, TaK U HEOTHOPOAHOTO).

[IpuHUUMI Cyneprno3uiuu JIEKTPUUECKUX MOJCH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apsikeHHOW cdepbl. [lone paBHOMEpHO
3apspkeHHOro 1o oO0BEMy mmiapa. Ilosme paBHOMEpHO 3apsKEHHOW OCCKOHEYHOW TUIOCKOCTH.
KapTuns! muHuii HanpsLKEHHOCTH ATUX MOJIEH M SKBUIOTEHIIHAIBHBIX TOBEPXHOCTEH.

[IpoBOAHMKY B 3JIEKTPOCTaTUUECKOM I10JIE. Y CJIOBHE PAaBHOBECHS 3aps10B.

JIMdNeKTpUKU B DJIEKTpOCTaTHYecKoM 1mosie.  JlMdjexTpuuyeckas MPOHUIIAEMOCTh
BELIECTBA.

Kongencarop.  DneKTpo€MKOCTh  KOHAEHCATOpa.  DIEKTPOEMKOCTh  IMJIOCKOTO
KOHJIEHCATOopa.

[lapannensHoe  coeauHeHue  KoHJeHcatopoB. [locienoBarenbHOEe — cOeAMHEHUE
KOHJICHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

JIBr>keHUE 3apsKEHHOM YaCTULBI B OJJHOPOJIHOM 3JIEKTPUYECKOM TIOJIE.

TexHuueckue yCcTpoNCTBa U TEXHOJIOTMYECKUE IPOLIECCHI: 3IEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE JJIEKTpONpUOOpOB, KOHJEHCATOPBI, I'€HEPaTOp
Ban ne I'paada.

Jlemoncmpayuu.

VY eTpoiCTBO U IPUHIUIT ACHCTBUSA 3IEKTPOMETPA.

DNEKTPUUECKOE M0JI€ 3ap’KEHHBIX IIaPUKOB.

DNeKTpUYECKOe M0JIE JBYX 3apsKEHHBIX TUIACTHH.

Monens anekTpoctaTuaeckoro reaeparopa (Bau e ['paada).

[IpoBOIHMKY B 3EKTPUUECKOM IOJIE.

DneKTpocTaTUYeCKas 3alluTa.

VY eTpoicTBO U IeHiCTBHE KOHJIEHCATOPA MOCTOSSHHOM M IEPEMEHHOU EMKOCTH.

3aBUCUMOCTh  JJIEKTPOEMKOCTU IUIOCKOTO KOHJEHcaTopa OT IUIOINAAM IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUIECKON MPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOro OIS 3apsKEHHOT0 KOHAEHCAaTOopa.

3apsiika U pa3psiika KOHIAEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomwl, NPAKMUKYM.

OueHka cui1 B3auMOJCHCTBUS 3apsyKEHHBIX Tell.

Habntoienue npeBpaliieHust 3Hepruu 3aps>KeHHOT0 KOHJIEHCATOpa B SHEPTHUIO U3JTyYEHUs
CBETOJINO/1A.

N3ydeHue nporekaHus TOKa B LIETIH, COJIEPrKaIle KOHIEHCaTop.

Pacnipenenenrie pa3HOCTH TOTEHUMANOB (HAMpSOKEHUS) TMPH  TMOCIEI0BATEILHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsaa KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. [locmosannubiii 1eKmpudecKuti mox.

Cuna Toka. [TocTosHHBIN TOK.

VYcnoBus CyIIECTBOBAHUS TOCTOSIHHOTO 3JIEKTPUYECKOro ToKa. VICTOYHWMKHM TOKa.
Hampsoxenne U u DIC E.

3akoH OMa Uit yJacTKa LETH.

DNEeKTpUUECKOe  CONPOTUBJICHHE. 3aBUCHUMOCTh  CONPOTHUBIIEHUS  OJHOPOJHOIO
MPOBOJIHUKA OT €ro JUIMHBl M IUIOLIAJU IOMNEPEYHOr0 CEUYEHMs. YENbHOE COMPOTUBIIECHUE
BEIIECTBA.

IlocnenoBarenbHOE, NapajuIEIbHOE, CMEIIAHHOE COEAUMHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX eKkTprueckux 1enei. [Ipasuna Kupxroda.

Pabota snexrpuueckoro Toka. 3akon Jxoynsi—JIenma.

MomHoCTb IEKTPUUYECKOTO TOKa. Tennosas MOIIIHOCTb, BbIIETISIEMast
Ha pe3HUCTOpE.

OJIC u BHyTpeHHee CONpPOTHBJIEHHE HCTOYHMKA ToKa. 3akoH Oma [ MOJIHON



(3aMKHYTOM) 3JIeKTpUUYECKON Lienu. MOIIHOCTh UCTOYHHMKA TOKa. KOpoTKoe 3aMbIKaHuE.

Konznencarop B nenu nocTOSIHHOTO TOKa.

TexHnuyeckue yCTpPOHCTBA M TEXHOJIOTMUYECKUE IIPOLECCHI: aMIIEPMETP, BOJBTMETP,
peocTaT, CYETUHK IIEKTPUUECKOM SHEPTUH.

Jlemoncmpayuu.

W3mepenue Cuiibl TOKA U HANIPSIKCHMUSL.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKAa OT HANPSDKEHUS JUIsL PE3UCTOpa, JamIlbl
HaKaJMBaHUS U CBETOAMOMA.

3aBUCUMOCTb CONPOTHUBIICHUS LMIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAIU
IIONIEPEYHOI0 CEUEHUS U MaTepHuaa.

HccnenoBanne 3aBUCUMOCTM CHUJIBI TOKa OT CONPOTUBJIEHMS IIPU IOCTOSSHHOM
HaIPSDKEHUU.

[Ipsmoe wu3mepenune OJIC. KopoTkoe 3aMbplkaHHE TajJbBaHUYECKOIO 3JIEMEHTA
Y OLICHKA BHYTPEHHET O CONPOTHUBIICHUS.

Crnioco0pl coenHeHus1 ICTOYHUKOB Toka, D/1C Oarapeil.

HccnenoBanue pa3HOCTH IOTEHLMAIOB MEXY IIOJIFOCAMU UCTOYHUKA TOKA OT CHJIBI TOKA
B LIEIH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomul, NPAKMUKyM.

HccnenoBanue cMeNIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue yaeapHOro COpOTUBIIEHHS IIPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIIPSDKEHUS 11 JJaMIIbl HAKaJIUBaHMUSL.

VYBenn4eHue npejiesna u3MepeHus amrnepMerpa (BoJbTMETpa).

N3mepenue D/IC 1 BHYTPEHHETO CONPOTUBIICHNS UCTOYHUKA TOKA.

HccnenoBanne 3asucumoctd OJIC  ranpBaHMYECKOro 3J€MEHTa OT  BPEMEHHU
IIPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanue pa3HOCTH IOTEHIMAIOB MEX1Y IIOJIFOCAMU UCTOYHUKA TOKA OT CHJIBI TOKA
B LIEIH.

HccnenoBanue 3aBUCMMOCTH NOJIE3HON MOLTHOCTH UCTOYHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

OnexTpuueckas NPOBOAMMOCTb pPAa3JIMUYHBIX BEIIECTB. OJIEKTPOHHAs IPOBOAMMOCTH
TBEPABIX ~ METAJUIOB.  3aBUCHMOCTb  CONPOTHBIEHUS  METaLIOB  OT  TEMIEpPaTyphl.
CBepxnpoBOIUMOCTb.

DnexTpuueckuil Tk B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

ITonynpoBonHuku. CoOCTBEHHass W TpPUMECHAs HPOBOJUMOCTb IOJYIPOBOIHHUKOB.
CsoiicTBa p—Nn-niepexona. IlomynpoBoHUKOBBIE TPHUOOPBI.

ONEKTPUUECKUH TOK B DJIEKTPOJIUTAX. DJIEKTPOJUTHUYECKAS TUCCOLMALUA. DIIEKTPOJIN3.
3axonbl Dapazest 1St 3JIEKTPOIH3a.

OnexTpuueckuid TOK B raszax. CaMOCTOSITENBHBIM M HECAMOCTOSITEIBHBIM paspsi.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma.

TexHnuyeckue ycTpoHCTBA M NPAKTUYECKOE IPUMEHEHHUE: Tra30pa3psiHble JIaMIIbl,
AIIEKTPOHHO-JIy4eBasi TpyOKa, MOJIYyIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOAMOM, TajbBaHMKA, paUHUPOBAHME MEIW, BBIIUIABKA AIIOMUHUS, OJEKTPOHHAs
MUKPOCKOTIHS.

Jlemoncmpayuu.

3aBUCUMOCTh COIIPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOJIUTOB.

3akoHbI 2nekTposnsza Papases.

HckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

CpaBHeHHE TPOBOIMMOCTH METAIIJIOB U MOJIYIPOBOJIHUKOB.

OAHOCTOPOHHSIS MPOBOAUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomuol, NPAKMUKYM.

Habmtonenue snextpoinusa.



N3mepenue 3apsiga 0JHOBAICHTHOTO HOHA.

HccnepoBanue 3aBUCMMOCTH COITPOTHUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH TUOA.

Pu3nueCcKUil IPAKTUKYM.

CriocoObl  m3MepeHus: (U3MYECKMX BEIUYMH C  HCIOJB30BAHMEM  AHAJIOTOBBIX
U IU(PPOBBIX U3MEPHUTEIBHBIX TPUOOPOB M KOMITBIOTEPHBIX JTaTYMKOBBIX cUCTEM. AOCOJIIOTHBIE
U OTHOCHTEIbHBIC TMOTPEIIHOCTH W3MepeHui (u3mdeckux BenwunH. OIeHKa TpaHUIl
MOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX W3MEPEHUH, WCCICIOBAaHUN 3aBUCHUMOCTEH (PU3NIECKUX
BEJIMYMH, TMpOBEpKa  MPEAJOKEHHBIX  Tumore3  (BbIOOp U3  pabOT,  OMMCAaHHBIX
B TEMATHYECKUX pa3jienax «YUeHUIEeCKUI SKCIIEPUMEHT, 1a00paTopHbIe paObOThI, TPAKTHKYM)).

MexnpeaMeTHbIE CBSI3U.

Wzyuenne kypca ¢usuku yrioyonénnoro ypoBHs B 10 kjacce oOcCymIecTBIISETCS
C Y4€TOM COJEp)KATEIbHBIX MEKIIPEJIMETHBIX CBsI3€l C KypcamMH MaTeMaTUKH, OWOJIOTHH,
XUMUH, Teorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle NOHAMUSA, CEA3AHHbIE C U3VUEHUEM Memo008 HAYYHO2O NO3HAHUA!
sBIICHUE, Hay4YHbIH (akT, rumore3a, (Qu3uUeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
3KCHEPUMEHT, MOJEIUPOBAHNUE, MOJIENb, U3MEPEHUE, TOTPEIIHOCTA U3MEPEHUH, U3MEPUTEIbHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuxa: Pemenue cucrembl ypaBHeHuid. Jluneinas ¢yHkus, mnapaborna,
runepOoia, ux rpaduKu U CBOMCTBA. TpuroHomMeTpudecknue GyHKIIUN: CHHYC, KOCUHYC, TAHTCHC,
KOTaHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOX/IECTBO. Bexkropsl
Y MX [IPOEKLIUH HA OCH KOOPAMHAT, CII0KEHHE BEKTOPOB.

buonocus: mexannyeckoe JABIKEHUE B KUBOU mpupone, nuddysus, ocMoc, Termaoo0MeH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arpsi3HEHUE  OKpYXarolled  cpeabl,  yTUIM3alus
OMOOpPraHNYECKOro TOIUTUBA JJIsi BBIPAOOTKH «TEIUIOBOM» M DIEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSDKEHUE Y KaNWUISIPHBIC SBJICHUS B IPUPOJIE, STIEKTPUUECKUE SIBJICHHS B )KHBOM MPUPOJIE.

Xumus: IUCKPETHOE CTPOCHHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MoOJIIpHasi Macca, MoJy4eHue HaHOMaTepHalloB, TEIJIOBbIE CBOMCTBA TBEPABIX Tell, KHUAKOCTEH U
ra3oB, JKUJIKHE KPHUCTAJUIbL, DJJIEKTPUUYECKHE CBOWCTBA METAIJIOB, JJIEKTPOJIUTHYECKAs
JUCCOLMAIus, TalbBaHUKA, 3JIEKTPOHHAs MUKPOCKOIIHS.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpazoBaHUE JBHKEHUN C MCIOIb30BAaHUEM MEXAHU3MOB, YUET CyXOIo
U OKUIKOTO TPEHHUS B TEXHHUKE, CTAaTHUYECKHE KOHCTPYKIMH (KPOHIITEWH, pelieTyarbie
KOHCTPYKIIMH), UCTIOJH30BAHUE 3aKOHOB COXPAHEHUs MEXaHUKU B TEXHUKE (THPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CrOopaHus, MmapoBas TypOWHA, OBITOBOH XOJIOAMIBHUK,
KOHJIMIIUOHEP, TEXHOJOTUM TIONYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMATEepHaJIOB, M  HAHOTEXHOJOTUM,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, ra30pa3psIHbIE JTAMIIbI, TOJTYIPOBOAHUKOBBIE IPUOOPHI, raJIbBaHUKA.

Cooeporcanue odyuenusn ¢ 11 knacce.

Paszpnen 4. DnexrpoinHaAMUKA.

Tema 4. Maznumnoe nose.

B3anMozeiicTBe MOCTOSSHHBIX MAarHUTOB M TIPOBOJHUKOB C TOKOM. MarHmTHOE MOJeE.
Bekrop marauTHOM MHAYKUMY. [IpUHIMI Cylieprio3uMy MarHUTHBIX TOJIEH. JIMHUKM MarHUTHOM
WHIYKITUH.

MarautHoe TI0Jie TPOBOJHUKA C TOKOM (TPSAMOTO  TPOBOJHUKA, KATYIIKH
U KpyroBoro Butka). OnsIT Opcrena.

Cuna Amrniepa, e€ HanpaBJI€HUE U MOYJIb.

Cuna JlopeHuma, e€ HampaBie€HHE W MOAYJb. JIBH>KeHUE 3apsHKEHHOW YacCTHUIIbI
B OJIHOPOJHOM MarHuTHoM mnose. Pabora cuiel Jlopenna.

MaruutHoe nosne B BeuiectBe. deppomMarHeTUKy, napa- U TuaMarHeTUKH.

TexHrU4eckue YCTpOWCTBA U TEXHOJIOTMUYECKHE MPOIECChl: MPUMEHEHHUE MOCTOSHHBIX




MAarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYIbTUMETP, DJICKTPOABHTraTeNb SIKOOU, YCKOPUTEIH
3JIEMEHTapPHBIX YaCTHII.

Jlemoncmpayuu.

Kaptuna nuHUE MHIYKOUM MarHUTHOTO TIOJIA IIOJIOCOBOTO U MOJKOBOOOPa3HOIO
MOCTOSIHHBIX MarHUTOB.

Kaptuna nuHMII MAarHUTHOM MHAYKUMH TMOJdS JUIMHHOTO IPSMOIO IPOBOJHUKA
Y 3aMKHYTOT'O KOJIbLIEBOI'O IIPOBOJIHUKA, KaTYIIKH C TOKOM.

B3anmMopeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JeiicTtBue cuibl JIopeHIia Ha HOHBI JIEKTPOJIUTA.

Habnronenne nBrxeHHs MydKa 3JEKTPOHOB B MArHUTHOM IIOJIE.

[lpuHuMn  OeCTBUS  AIEKTPOM3MEPHUTENBHOTO  MPUOOpa  MarHUTORIEKTPUUYECKOU
CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomuvl, NPAKMUKYM.

HccnenoBanne MarHUTHOTO MOJIsE IOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONWCTB (heppoOMarHeTUKOB.

HccnenoBanue 1eHCTBUS IOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenne cuiibl Amnepa.

N3ydeHue 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHre MarHUTHOM MHAYKIIMM HAa OCHOBE U3MEPEHMS CHIIbI AMITepa.

Tema 5. Dnekmpomacnumuas UHOYKYUSL.

SBnenue snekTpoMarHUTHOW MHAYKUMH. [ToTOk BekTOopa MarHuTHOM mMHAykuuu. DC
MHAYKIHMU. 3aKOH 3JEKTPOMarHUTHOM uHAyKuuun Papanes. BuxpeBoe 3iIeKTpUUecKoe IOJIE.
Toxku dyko.

O/1C uHAYKIMU B IPOBOAHUKE, IBUXKYILIEMCS] B OJJHOPOJHOM MarHUTHOM I10JIE.

IIpaBuio Jlenua.

NunyktuBHOCTh. Karymka WHIYKTUBHOCTM B LENM IIOCTOSIHHOIO TOKa. SIBieHue
camonHaykiuu. J[C caMOMHAYKIINH.

DHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHuueckue ycTpoHCTBa U TEXHOJOTMYECKHE IPOLIECChl: HWHAYKLIHMOHHAs IIeub,
COJICHOU/I, 3alIUTa OT 3JIEKTPU3ALMH TEJ IPH IBHKEHUH B MAarHUTHOM I10JI€ 3€MJIH.

Jlemoncmpayuu.

Habmtoienue sBiaeHUsI SJI€KTPOMAarHUTHON MHTYKITHH.

Uccnenoanmne 3aBucumoctu OJIC MHAYKIHMHM OT CKOPOCTH HM3MEHEHHMS MarHUTHOIO
MOTOKA.

[IpaBuio JleHna.

[Tagenne MarauTa B aTFOMUHUEBOM (MeAHOM) TpyOe.

SIBrieHNE CAaMOMHTYKIINH.

Hccnenosanue 3aucumoctd J/JC caMOMHIYKIIMKM OT CKOPOCTH U3MEHEHMSI CUJIBI TOKA B
LEeMu.

Yuenuueckuii sxcnepumenm, 1a6opamopruvie pabomul, NPAKMuKyM.

WccnenoBanue siBieHUS 2IEKTPOMarHUTHOM UHIYKIIUH.

Onpenenenne MHAYKIIMA BUXPEBOIO MarHUTHOT'O MOJIS.

HccnenoBanue siBIeHNUsS CAMOMHTYKIUH.

COopka Mo/ieH IEeKTPOMAarHUTHOT'O TeHepaTopa.

Paznen 5. Konebanus ¥ BOJIHBL.

Tema 1. Mexanuueckue Konebanus.

Komnebatennuas cucrema. CBoOOgHEBIE KOJIEOAHMUS.

I'apmonnueckue  kosebanus. KuHemarndyeckoe W JAMHAMHUYECKOE  OINMHUCAHUE.
OHepreTuyeckoe oOmucaHue (3aKOH COXpaHEHHUsS  MeXaHW4YecKoil  sHepruu). BeiBox
JUHAMUYECKOTO  ONHMCAaHUS ~ TFapMOHMYECKMX  KoJeOaHMMl W3 HMX  DHEPreTMYecKoro




Y KUHEMaTHU4E€CKOTO OMHCAHMUS.

AmMrmuntyna u ¢asa konebanuii. CBs3b aMIUIMTYAbI KOJICOAHWI MCXOMHON BEITHMYHUHBI C
aMIUTMTYIaMU KosieOaHui €€ CKOPOCTH U YCKOPEHHS.

Ilepuonr wu yactora koneGanmit. Ilepwox  Manbix  CBOOOAHBIX — KOJeOaHH
MaTEeMaTHYECKOTO MasTHHUKA. [leprnox cBOOOAHBIX KOJIeOaHU TPYKHHHOTO MasiTHUKA.

[lonsTe o 3aryxaromux KoneOaHusX. BbiHyXkzaeHHble KosebaHus. Pe3oHaHc.
Pe3zonanchas kpuas. BiusHue 3aTyxaHusi Ha BUJ PE30HAHCHOHM KpUBOM. ABTOKOJIeOaHMS.

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKHE MPOLECCHl: METPOHOM, Yachl, Kayelw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Jlemoncmpayuu.

3anuch KonebaTeIbHOrO JIBUKCHHUS.

Habmtonenne He3aBUCHMMOCTH Tepuofa MalbIX KojJeOaHWid Trpy3a Ha HHUTHU
OT aAMIUIUTY/BI.

HccnenoBanue 3aTyxaromux KoueOaHuil 1 3aBUCUMOCTH epro/ia CBOOOAHBIX KoJieOaHun
OT COIPOTHUBJICHHUS.

UccnenoBanmne koneOaHui rpy3a Ha MAcCHBHOM MNpPYXHHE C LEIbIO (OPMUPOBAHUS
MPEJICTaBICHHUA 00 UcaTbHON MOJICIN TIPY)KHHHOTO MasTHHUKA.

3aKOH COXpaHEeHUsI SHEPTUU MPHU KOoIeOaHUIX rpy3a Ha IPYKHUHE.

UccnenoBanue BEIHYKIEHHBIX KOJIEOAHUH.

Habmonenue pe3onanca.

Vuenuueckuii sxcnepumenm, 1abopamopivie pabomuol, NPAKMUKYM.

N3mepenue nepuoia cBOOOAHBIX KOJIEOAHUNH HUTSHOTO U IPY>KMHHOTO MasiTHUKOB.

N3yuenune 3aKk0OHOB IBM>KCHUS TeJla B X0/1€ KoJieOaHUM Ha yIIPyroM MoJIBece.

N3yueHue nBUKEHUS HUTSHOTO MAasiTHUKA.

[IpeoOpazoBaHue SHEPTUH B MPYKUHHOM MASTHUKE.

HccnenoBanue yoObIBaHUS aMIUIUTY/IbI 3aTyXaIOMINX KOIeOaHuUil.

UccnenoBanue BEIHYKIEHHBIX KOJIEOAHUH.

Tema 2. Dnekmpomacnummusie KO1eOAHUA.

Koneb6atenbupiii koHTYyp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJEOAHUS B HJI€ATHHOM
konebatenbHOM KoHType. Dopmyna Tomcona. CBsi3p aMIUIMTYABI 3apsjia KOHJEHcATopa
C aMIUTUTY/ION CHJIBI TOKA B KOJIEOATETbHOM KOHTYpE.

3aK0H COXpaHEHHS SHEPTUHU B UACATLHOM KOJieOaTeTbHOM KOHTYPE.

3aTyxaromue SJIEeKTPOMarHUTHBIE KoyieOaHUs. BBIHYXIEHHBIE 3JIEKTPOMArHUTHBIE
KoJie0aHusl.

[lepemenHbIii TOK. MOIIHOCTh TEPEMEHHOr0 TOKa. AMIUINTYHOE U JeHCTBYIOIEe
3HAUEHUE CUJIBI TOKA M HAMPSHKEHUS TIPU Pa3IudHOi hopMe 3aBUCHMOCTH IEPEMEHHOTO TOKa OT
BpPEMEHU.

CunyconaabHbIN TepEMEHHBIN TOK. Pe3nctop, KOHEHCAaTOp U KaTylIKa WHIYKTUBHOCTH
B LIENU CUHYCOUJAJIBLHOIO MEPEMEHHOIO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsKeHU M.

Wneanvubiii Tpanchopmarop. [IponsBoacTBo, nepeaaya u moTpedIeHUE AIEKTPUIECKOM
SHEPTUH.

DKOJIOTMYECKUE PUCKHU MPHU MPOU3BOJCTBE AIEKTposHepruu. KynbTypa ucnonb3oBaHUs
AJIIEKTPOIHEPTHH B TIOBCETHEBHOM JKH3HHU.

TexHuueckue yCTpONCTBA M TEXHOJOTMYECKHUE MPOUECCHI: JJIEKTPUUECKUH 3BOHOK,
TeHepaTop MEPEMEHHOT0 TOKa, TMHUHU AJICKTpOoIepead.

Jlemoncmpayuu.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIeOaHus.

3aBUCHUMOCTB 4aCTOTHI CBOOOIHBIX KOJIEOaHUN OT HHAYKTUBHOCTH M €MKOCTH KOHTYpA.

OciumiorpaMmsbl AJIEKTPOMArHUTHBIX KOJIEOaHUMN.

I'enepaTop HE3aTyXaOMIMX IEKTPOMATHUTHBIX KOJIEOAHUN.

Mopaenb 3JeKTPOMarHuTHOTO TeHepaTopa.

BriHyKeHHBIE CHHYCOHIaTbHBIE KOJIeOaHusl.



Pesucrop, karyika HHIYKTUBHOCTH U KOHJIEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3oHaHC mpy MOCIEI0BAaTEIIBHOM COCIMHEHUHN PE3UCTOPA, KATYyIIKH MHIYKTHBHOCTH U
KOHJIEHCATOopa.

YCTpoiCTBO M IPUHITUIT ACHCTBUS TpaHchopmaTopa.

Mogenb TMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomul, NPaKmMuKyM.

Nzydenne Tpanchopmaropa.

HccnenoBanue nepeMEHHOIO TOKa 4epe3 MOCIIEJ0BATEIbHO COCINHEHHBIE KOHACHCATOP,
KaTyILKY U PE3UCTOP.

HaGnroneHue 371eKTpOMarHUTHOTO PE30HaHCA.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B LEMH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpOMASHUMHbLE GONHDI.

MexaHuueckrue BOJHBI, YCJIOBHUS UX pacnpocTtpaHeHus. llomepeunble UM NpoJOJbHBIE
BoJIHBL. Ilepuon, ckopocTs pacnpocTpaHeHHs U AjauHa BOJIHBL. CBOMCTBA MEXAHUYECKUX BOJIH:
OTpakeHHe, peioMIIeHue, HHTephepeHIs U AudpaKIus.

3Byk. CkopocTh 3ByKa. [' pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymoBoe 3arpsi3HEHHE OKPYKAKOLIEN CPEBI.

ONEKTPOMAarHUTHHIE BOJHBI. Y CJIOBMS M3JIy4E€HHUs IEKTPOMArHUTHBIX BOJH. B3aumnas
OpHUEHTAIUs BEKTOPOB . B, # B 2JICKTPOMArHUTHOM BOJIHE.

CpolicTBa JJIEKTPOMarHUTHBIX BOJH: OTPaXEHHE, MPEIOMIICHHE, IOJISpU3ALNS,
uHTEephepeHIHs U AU(PAKITHSL.

[IIkana 371€KTPOMarHUTHBIX BOJH. IIprMeHeHne 27E€KTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpyHUMIIBI paguOCBsI3U U TelneBUACHUA. Pagronokanus.

DNEeKTPOMarHMTHOE 3arpsi3HEHNUE OKPYKArOIIel Cpeibl.

TexHnyeckue ycTpoicTBa M MPAKTHUECKOE MPUMEHEHHE: MY3BIKAJIbHBIE MHCTPYMEHTHI,
pamap, paguMoOnpUEMHUK, TEJIEeBH30p, aHTeHHa, Tenepon, CBY-meup, yabTpa3ByKoBas
JMAarHOCTHKA B TEXHUKE U MEJIULIUHE.

Jlemoncmpayuu.

OO6pa3oBaHue U pacrpoOCTpaHEHHUE ONEPEUYHBIX U MPOJIOIbHBIX BOJIH.

Konebmronieecs Te10 Kak HICTOYHUK 3BYKa.

3aBHCHUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUIA.

Habitoienue otpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmtonenue unrepdepeHunu 1 Juppakiiui MEXaHHYECKUX BOJIH.

AKYyCTHYECKUI PE30HAHC.

CBolicTBa ynabTpa3ByKa U €ro IPUMEHEHHUE.

Habntonenne cBsi3n T'POMKOCTH 3BYKAa W BBICOTHI TOHA C aMIUIUTYJOM M 4YacTOTOM
KoJIeOaHU .

HccnenoBanne CBOWCTB  3JIEKTPOMArHUTHBIX BOJIH:  OTPaKE€HHE, IPEIOMIIEHHE,
noJsipu3alus, Tupakuus, UHTepdepeHIus.

O6nHapyxeHne nHPpPaKpacHOTO U YIbTPaA()HOIETOBOTO U3TyUECHUMN.

Vuenuueckuii sxcnepumenm, 1a6opamoprvie pabomul, NPAKMUKyM.

N3yuenne napameTpoB 3BYKOBOM BOJIHBI.

N3ydenne pacipocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMonuHENHOE PACIIPOCTPAHEHUE CBETA B OAHOPOAHOU cpene. Jlyd cBera. TodeuHblit
HCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKkOHBI OTpakeHUs cBeTa. [locTpoeHume  n300paskeHUH
B IUIOCKOM 3epkane. Cdepuyeckue 3epkaa.

[Ipenominenue cBera. 3aKOHBI MpelOMIEHHUS CcBeTa. AOCOIMIOTHBIM IOKa3aTenb
npenomiieHusi. OTHOCUTENbHBIN MMOKa3aTrenb mpeiaoMieHus. [loCTOSHCTBO 4YacTOTHI CBeTa U
COOTHOILLIEHHUE JUIMH BOJIH IIPU MEPEXO/I€ MOHOXPOMATUYECKOTO CBETA YEPE3 I'PaHULly pas3zaeia



JBYX ONITUYECKUX CPE.

Xon nydeit B mpusme. Jlucnepeus ceera. CiioxHBIN cocTaB 0eoro cBeta. [[Ber.

ITonHoe BHyTpeHHEee oTpaxkeHue. IIpeaenbHblil yroi OJIHOTO0 BHYTPEHHEIO OTPAKEHHUS.

Cobuparonue M pacceuBaroliue JWH3bL. ToHKas JnMH3a. DOKYCHOE paccTOsSHUE
Y ONTHYECKAs CHJIa TOHKOH JIMH3BIL. 3aBUCUMOCTH (JOKYCHOTO PACCTOSHUSI TOHKOUW ChepruecKoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO MOKA3aTeNs PETOMIICHHUS.

@opMyIia TOHKOU JIMH3BIL. Y BEJIMYECHHE, 1aBAEMOE JTMH30M.

Xox syda, MPOLIECAUIErO JIMH3Y MOJ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOW ONTHUYECKOMN
ocu. Iloctpoenne  um300pakeHMH TOYKM H  OTpe3Ka HOpAMOM B cOOMparommx
Y PaCCEMBAIOINX JIMH3aX U UX CUCTEMaX.

Onrtuyeckue npudopsl. Paspematomnias cnocoOHOCTh. 713 Kak onTUyeckast CuCTeMa.

[Ipenenbl nPUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

BonnoBas onrtuka. WHTepdepeHuus cBeta. KorepeHTHbIE WCTOYHUKHU. Y CIOBHUSA
HAOMIOJIEHUsI MAaKCUMYMOB U MHHHUMYMOB B HWHTEp(EpPEHIIMOHHON KapTUHE OT JABYX
KOTE€PEHTHBIX UCTOYHHUKOB. [IpuMeps! kKitaccuuecKuX MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakus ceera. [JudpakumoHnas pemérka. YclioBue HAONMIOACHHUS TJIaBHBIX
MaKCHUMYMOB IPH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKIIHOHHYIO PEHIETKY.

[Honsipuszanus ceera.

TexHuuyeckue yCTpPONHCTBA M TEXHOJIOTMYECKHE IIPOLECCHl: OYKH, JIyMla, IEpHUCKOIl,
doroanmapaT, MHUKPOCKOI, MPOEKIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
OMTHKA, TU(PPAKIUOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHbI OTPa’KEHUS CBETA.

HccnenoBanue npeioMieHus CBETa.

Habmnronenune momHOro BHYTPEHHETO OTpaKeHHs. MOeb CBETOBO/IA.

UccnenoBanue XoJla CBETOBBIX IIYYKOB Yepe3 IUIOCKONAPALICIbHYIO IJIACTUHY
U IIpU3MY.

HccnenoBanue cBOWCTB N300paKeHH B THH3aX.

Mopenn MEKpOCKOMa, TEIECKOIIA.

Habmtonenue narepdepeHnnu caera.

HabutoieHne 11BeTOB TOHKUX MJIEHOK.

Habmonenune nugpakuuu cera.

N3ydenne nupakimoHHON peréTKy.

Habmtonenue nupakiiMoOHHOTO CIIEKTpa.

HabGmronenue qucnepcuu certa.

HaGmtoneHue nomnsipusauu cBeTa.

[IpumeHneHue nousIpouI0B JIUIsl U3yYEHUS] MEXaHUYECKUX HaNPSHKEHUH.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomuol, NPAKMUKYM.

N3mepenne nokasaresns MpesoMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PacCTOSIHUS OT BelLeCTBA (Ha IPUMEpPE KUIKUX
JIUH3).

W3mepenune pOKyCHOTO pacCTOSIHHSI PACCEUBAIOIINX JIUH3.

[Tonydenne n300pakeHHs B CUCTEME U3 IJIOCKOTO 3€pKalia U JINH3HI.

[Tony4yenue n300pa’keHHUs B CUCTEME U3 JIBYX JINH3.

KoHcTpynpoBanue TenecKOnu4ecKiuX CUCTEM.

Habmtonenue nudpakuuu, vHTEpYEpeHInu 1 MOJSPU3aLUU CBETA.

N3ydenue nonspusannu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTU JUDIEKTPHKA.

N3yuenne naTepepeHInm Ja3epHOro U3IyYeHUs Ha ABYX LIENsX.

Hab6mronenue qucnepcum.

Habmtonenue u uccrnenoBanue JUPpakmOHHOTO CIEKTPa.

N3mMepenne 1JIMHbBI CBETOBOM BOJIHBI.

[Tonmy4yeHue crniekTpa U3JIy4eHHs CBETOMOA IPU MOMOIIM AU(DPAKIIMOHHOMN PEIIETKY.



Paznen 6. OCHOBBI clieIMAILHOW TEOPUU OTHOCUTEILHOCTH.

['panubl MPUMEHUMOCTH KJIACCMYECKOM MeXaHWUKHU. [locTynarel cnenuanbHOW TEOpHUH
OTHOCHUTEJIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHONW  WHTepBas.  [IpeoOpasoBanus Jlopenma. YcioBue
IPUYMHHOCTH. OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. 3ameieHue BpEMEHU
Y COKpAIlleHHUE JITTUHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13b MaccChl € HEPIrUel U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIUsI OKOSI.

TexHudeckue ycTpoMCTBa M TEXHOJIOTMYECKHE IIPOLIECCHI: CIIyTHUKOBBIE ITPUEMHUKH,
YCKOPUTEIH 3apsHKEHHBIX YACTHII.

Yuenuueckuii sxcnepumenm, 1a6opamoprvie pabomul, NPAKMUKYM.

Omnpenenenre UMITYJIbCA U SHEPTUU PEISATUBUCTCKUX 4YacTHll (1o ¢oTtorpadusM TpeKoB
3apsKEHHBIX YAaCTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBantoBas ¢usuka.

Tema 1. Kopnyckynspno-601Ho60U OYaIU3M.

PaBHOBecHOE TEIUIOBOE H3IIydYeHUE (M3IydeHHE aOCONIOTHO YEPHOro Teja). 3aKoH
cMemenust Buna. ['unoresa [lnanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIbC (DOTOHA.

®otordpdexr. Onpbiter A.I'. CroneroBa. 3akoHbl hoToddexTa. YpaBHeHHe DHHIITEHHA
s potodrpdexra. «KpacHas rpanuiay dportodaddekra.

JlaBieHue cBeTa (B 4YAacTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIIOTHO IIOIJIOIIAIOIILYIO
1 abCOJIIOTHO OTpaXkarolyro noBepxHocTs). OmnbiThl [1.H. Jlebenena.

BonnoBeie cBoiictBa wactuu. Bosebl e bpoinnsa.  [nuna BosHBI e bpoina
U pa3Mepsl 00JIaCcTH JIOKAIU3AIMK ABMKYIIEHCs YacTUlbl. KoprycKynsipHO-BOTHOBOH Tyain3M.
Judpaxus 3JeKTpOHOB Ha KpUCTaJLIaX.

Crneunduka wusmepeHuii B mukpomupe. COOTHOUIEHHS — HeompeAenEéHHOCTeN
['eitzenOepra.

TexHuueckue ycTpoilcTBa M TEXHOJIOIMYECKHE MPOLECCHl: CHEKTPOMETpP, (POTOIIEMEHT,
doTonaTuuK, TyHHEIbHBIH MUKPOCKOII, COJTHEUHas Oarapesi, CBETOAHO/.

Jlemoncmpayuu.

®otor(hPeKT Ha yCTAaHOBKE C IMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akOHOB BHeIIHEro Gporoagdekra.

HccnenoBanue 3aBUCMMOCTH COTIPOTHUBIIEHUS TIOTYITPOBOJHUKOB OT OCBEILIEHHOCTH.

Cseroauos.

Conneunas Oarapes.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomuol, NPAKMUKYM.

Wccnenosanue gporopesucropa.

W3mepenue noctosiHHOM [1nanka Ha ocHOBe ncciieioBaHus Gpotodpdekra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Y€pE3 CBETOINO OT HAIIPSKEHHUSL.

Tema 2. Qusuxa amoma.

OnbITHI 110 UCCIIEAOBAHUIO cTpoeHus aToMa. [lnanerapuast Mmoaens atoma Pezepdopaa.

IToctynater bopa. WM3nyuenue wu moriomeHue (GOTOHOB TpU Iepexojae aTomMa
C OJIHOTO YPOBHSI SHEPTUU Ha JAPYTOM.

Bunel criektpoB. CieKTp ypoBHEHN HEPTUM aTOMa BOAOPOA.

CrioHTaHHOE M BBIHY)KJEHHOE M3NyueHue cera. Jlazep.

TexHnyeckue ycTpOHCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: CHEKTPAJIBHBIM aHaIu3
(cTieKTpOCKOIT), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu.

Mopens onbiTa Pesepdopra.

Habnronenue nuHeyaTbIX CIIEKTPOB.

YCTpoNCTBO U IEHCTBHE CYETUNKA HOHUZUPYIOIINX YACTHIL.

Onpenenenne JIMHBI BOJIHBI JIA3€PHOTO U3JIYYECHMUS.




Vuenuueckuii sxcnepumenm, 1a6opamopuvie pabomul, NPAKMUKYM.

Hab6mronenue nuHeiyaToro criekTpa.

HccenenoBanue CriekTpa pa3peskeHHOr0 aTOMAPHOIO BOJOPOJA U U3MEPEHUE IIOCTOSTHHON
Pun6epra.

Tema 3. Qusuxka amommo2o A0pa u 1eMeHmapHbiX 4acmuy.

Hyxnonnas mozaens siapa ['efizenbepra—Banenko. 3apsia sapa. MaccoBoe 4ucio sjpa.
N3oTomnsl.

PannoaktuBHOCTH. Anb(da-pacnan. DIEKTPOHHBIN U TO3UTPOHHBINA OeTa-pacmnan. ['amma-
U3JIy4CHHUE.

3aKkOH pPaJMOAaKTHBHOIO pacmnajga. PaaumoakTuBHble u30TONBI B mpupone. CBolicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTHBHOCTH Ha JKMBbIE OpraHu3Mbl. EcTecTBeHHBIM
¢don uznyuenus. Jlozumerpusi.

DHeprust CBA3HM HYKJIOHOB B sizipe. S nepHble cuiibl. JledekT Macch spa.

Anepuple peaknuu. Jlenenne wu cuHTe3 sAAep. SnmepHbie peaktophl. [Ipobiembl
YOPABJISIEMOTO  TEPMOSIIEPHOTO  CHUHTE3a. JKOJOTMYECKHE aCMEeKThl Pa3BUTUS  SJECPHOU
SHEPIeTUKHU.

Mertoabl perucTpanuy U UCCIeI0BAHMS JIEMEHTAPHBIX YACTHII.

dyH/1aMeHTalIbHbIE B3auMoAeicTBusA. bapuoHbl, Me30HbI U nenToHsl. [IpeacraBnenue o
CranpaptHoit monienu. KBapk-riirooHHas MOJCIb a[pOHOB.

®uzuka 3a npegenamu CtanaapTHoi Mozaenu. TémHas MaTepus U TEMHAsE SHEPTHsL.

EnuncTBO (DM3nveckoit KapTHHBI MUPA.

TexHuueckue ycTpoicTBa U TEXHOJIOIMUECKUE MPOLECCHl: JO3UMETpP, KaMepa BuibcoHna,
SICPHBIN peakTop, TEPMOSIIEPHBIH peakTop, aToMHast 6omoa,
MarHUTHO-PE30HaHCHAasi ToMorpadus.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul, NPAKMUKYM.

HccnenoBanue TpeKoB YacTuil (110 TOTOBBIM ¢GoTorpadusim).

HccnenoBanue paauoakTUBHOTO (DOHA € MCTIOIb30BAaHHEM J03UMETPA.

N3ydenue nmormnomieHus: 6eTa-4acTUI] AIFOMHUHHUEM.

Paznen 8. DneMeHThI ACTPOHOMUU U acTPODU3ZHUKH.

Otanbl  pa3BUTHS  acTpoHOMHUHU. [IpukiiamHOoE W MHPOBO33PEHUECKOE 3HAYEHUE
acTpoHoMuHd. [IpuMEeHUMOCTh 3aKOHOB (U3UKH UIsI OOBICHEHHS MPUPOJbI KOCMHUYECKHX
00BEKTOB.

Meroasl acTpoHOMHUYECKHX HccleqoBaHuid. COBpPEMEHHBIE ONTHYECKUE TEJIECKOIIbI,
paanoTeNecKOmbl, BHeaTMoc(hepHas acTpOHOMHUSI.

Bun 3Bé3nn0r0 HeOa. Co3Be3nus, spKue 3BE3/IbI, INIAHETHI, UX BUIUMOE JIBUKEHUE.

Conneynas cucrtema.

Comnne. ConHeunas akTUBHOCTh. McTtounuk sHepruu CosHITa U 3BE3.

3BE3/1bI, HMX OCHOBHBIE XapakTEPUCTHKU. JluarpamMma «CHEKTpaslbHBIM Kiacc —
CBETUMOCTB». 3BE3/Ibl TJIABHOM MOCJIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTh» JJIs
3BE3]] IVIABHOM  IOCJENOBAaTENbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE
IIPEACTABIICHUS O MMPOUCXOKACHUM U 3BOIOIMH COJIHIA U 3BE3T. DTaIlbl )KU3HU 3BE3L.

Mneunsiii [lyte — nama [anakTtuka. Ilonoxxenne u nuxenue ConHia B ['anakTuke.
Tunel ranakTuk. PaguoranakTuku u kBa3apsl. UEpHBIE IBIPHI B SIApaX TATAKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon XaO6na. PasOeranue ramaktuk. Teopus
Bbonsmioro B3peiBa. PennkroBoe n3nyyenue.

MacutabHast ctpykTypa Beenennoil. Meraranaktuka.

Hepewménnpie mpo6iieMbl aCTPOHOMUM.

Vuenuueckue nabnooenus.

HabGmionenuss 3BE€3nHOrO Heba HEBOOPYKEHHBIM  IJIa30M C  HCIOJBb30BAHHUEM
KOMIBIOTEPHBIX ~ TPUIIOKEHUN Ui OMpeNeieHHs TOJOKEHUsT HeOECHBIX  0OBEKTOB
Ha KOHKPETHYIO JJaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOrO MOITyIapysl U SIpPKUE 3BE3/BI.

Habmonenus B Teneckorn JIyHbl, TUTaHeT, TYMaHHOCTEH U 3BE3/IHBIX CKOTUICHUN.




PU3NYECKUN TPAKTUKYM.

CrocoObl  u3MepeHHs] (PU3MYECKMX BEIMYMH C  HCIOJB30BAaHHUEM  AHAJOTOBBIX
U U(POBBIX U3MEPUTEIBHBIX MPHUOOPOB U KOMITBIOTEPHBIX JTAaTYUKOBBIX CUCTEM. AOCOIIOTHBIE
U OTHOCHUTENIbHBIE TMOTPEIIHOCTH M3MepeHuid ¢Qusmueckux BenuuuH. OLEHKa T'paHUIL
IIOTPELIHOCTEM.

[IpoBeneHne KOCBEHHBIX HW3MEPEHHUM, HWCCIENOBAaHUM 3aBUCHUMOCTEH (PHU3NUYECKUX
BEJIMYMH, TPOBEPKAa  NPEVIOKEHHBIX  Tumore3  (BbIOOp W3 paboOT,  ONMMCAHHBIX
B TEMaTHUYECKUX pa3jienax «YUYeHUUYEeCKU SKCIIEPUMEHT, 1a00paTopHbIe paboThl, IPAKTUKYM).

Ob6o06u1aroree MOBTOPEHHUE.

O6o0menne W cucTeMaTH3alusl COJIEp)KaHWs  pa3fesoB  Kypca «MexaHukay,
«MonekynsipHass ~ ¢u3MKa W TEpMOJMHAMHUKA»,  «DJIEeKTpoauHaMuKka»,  «Konebanus
U BOJHBDY, «OCHOBBI CIEUUAIBHOW TEOPHUH OTHOCUTENIBbHOCTH», «KBaHTOBas ¢usukay,
«DNEMEHTBI aCTPOHOMHH U aCTPO(DUZUKI.

Ponp ¢u3uku u acTpoHOMHMM B SKOHOMHYECKOH, TEXHOJOTHYECKOW, COLUaIbHON
U OTHYECKOW cdepax HesATeNbHOCTH 4YeNoBEeKa, pOJb W MeCTO (HU3UKH M aCTPOHOMHUU
B COBPEMEHHOM HAay4YHOW KApTUHE MUpPA, 3HAUYECHHUE OMNMUCATEIbHOW, CUCTEMATU3HPYIOLIEH,
OOBSICHATENIBHOW M MPOTHOCTHYECKON (DYHKIMIA (pU3HUecKor TEOpUH, poib GU3UIECKON TeOprun
B ()OPMUPOBAHUU MPEACTABICHUN O PU3NYECKON KapTHHE MHPaA, MeCTO (U3UYECKON KapTHHBI
MUpa B 0011EM psAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3U.

N3yuenne kypca ¢usuku yriayO6néHHoro ypoBHs B 11 kiacce ocyliecTBiseTcs
C Y4€TOM COJEp)KATEeIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMH MaTeMaTUKH, OUOIOTHUH,
XUMHH, Teorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemuvle NOHAMUSA, CEA3AHHbIE C U3VUEHUEM Memo008 HAYYHO2O NO3HAHUA!
sBIICHUE, Hay4YHbIA (DakT, rumore3a, (Qu3MUeckas BEIMYUHA, 3aKOH, TEOPHsI, HAOIIOICHHE,
3KCHEPUMEHT, MOJEIUPOBAHNUE, MOJEIb, U3MEPEHUE, TOTPEIIHOCTH U3MEPEHUI, U3MEPUTEIIbHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuxa: Pemenne cucrtemMsl ypaBHeHUH. TpuroHomerpudeckue QyHKIHUU: CHHYC,
KOCHUHYC, TAQHT'€HC, KOTAHT€HC, OCHOBHOE TPUTIOHOMETPHUYECKOE TOXKIECTBO. BeKTOopbl M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOK€HHE BEKTOpOB. IIpoM3BOJHBIE 3JIEMEHTApHBIX (DYHKIMM.
[TpusHaku no100us TPEYroIbHUKOB, ONPEEICHNE TUIOMIAIU TUIOCKUX Uryp U 00bEMa Tel.

Buonoeus: »nextpudeckue sBIEHUS B JKUBOW MNpHpone, KoyieOaTelbHble BUXKEHUS
B JKMBOM TMpHUPOAE, DOKOJOTMYECKHE PUCKM TPU  TMPOU3BOACTBE  DIEKTPOIHEPTHUH,
JIEKTPOMAarHUTHOE  3arpsi3HEHUE  OKPY)KAIOIIEH Cpenbl, YIbTpa3ByKOBas JUAarHOCTHKA
B MEMIIMHE, ONITUYECKHUE SIBICHUS B )KUBOU MPUpPOJE.

Xumus: CTpOEHHUE ATOMOB M MOJEKYJ, KpUCTaJUIMYECKass CTPYKTypa TBEPABIX TEll,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOMN peIETKY, CIIEKTPaIbHbIN aHAIH3.

TI'eozpaghusa: marHuTHBIE TONMIOCA 3€MJIH, 3aJI€KH MarHUTHBIX PyA, (OTOChEMKA 3eMHON
MOBEPXHOCTH, ceiicmorpad.

Texnonocus: TPUMEHEHNE TTIOCTOSHHBIX MarHUTOB, 3JIEKTPOMArHUTOB, dJIEKTPOABUTATEb
Sxobu, reHepaTop MEPEMEHHOIO TOKa, HWHAYKLUMOHHAs Tedb, JMHUM DJeKTpoliepenad,
ANIEKTPOABHUraTeNb, pajgap, paaAUONPUEMHHUK, TENeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIbTpa3ByKOBasi JUArHOCTUKa B TEXHUKE, IPOEKIIMOHHBIM armapar, BOJIOKOHHAs OITHKAa,
coJHeyHast OaTapesi, CIyTHUKOBbIE TPUEMHUKH, SJI€pHAsi YHEPTeTUKA U HKOJIOTUUYECKUE aCTIEKThI
€€ pa3BUTHSL.

3. [InanupyemMsble pe3yJbTaThl.

OcBoenune yuyebHOro mpeamera «dus3nkay Ha ypOBHE CpeIHEro OOIIEro oO0pa3oBaHUS
(YyriayOneHHBI YpOBEHb) JIOJDKHO OOECHEYUTh JIOCTHIKEHUE CJEIYIOUUX JIMYHOCTHBIX,
MeTanpeIMETHBIX U MTPEIMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB.

JInaHOCTHBIE pe3yIbTaThI OCBOEHUS y4eOHOro npeaMeTa «DPusnka»
JIOJKHBl ~ OTpa)kKaTh TOTOBHOCTh M CHOCOOHOCTh  OOydYaromUXCS PYKOBOJCTBOBAThHCS
c(OpMUPOBAHHON BHYTPEHHEW MO3UIUEH ITUYHOCTH, CUCTEMOW IIEHHOCTHBIX OpHEHTAIIUH,




NO3UTHUBHBIX BHYTPEHHHX YOEKICHUH, COOTBETCTBYIOIIMX TPAJUIHMOHHBIM IIEHHOCTSAM
poccHiickoro oOuiecTBa, paclIMpeHUe KU3HEHHOTO OIbITAa U OMbITAa JIEATEIILHOCTU B IIpOLECcCe
pean3aluy OCHOBHBIX HAIIPaBJIEHUI BOCIIUTATENBHOM AEATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa’)k1aHCKOTr0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTh  TPAKJAHCKOW  MO3MIMU  OOy4aromerocss Kak  aKTHBHOTO
U OTBETCTBEHHOI'O YJICHa POCCUIMCKOI0 00IECTBa;

IIPUHSATHE TpaJULIHOHHBIX 00L1eYeI0BEYECKUX I'YMaHUCTHYECKHUX
U IEMOKPAaTUYECKUX LICHHOCTEM;

TOTOBHOCTb BECTHM COBMECTHYIO NESTEIBHOCTh B MHTEpPECAX TPaKJAHCKOrO OOIIEeCTBa,
y4acTBOBAaTh B CAMOYIIPABIEHUH B IIKOJIE U JETCKO-IOHOLIECKUX OpraHu3alusix;

YMEHHE B3aUMOJICHCTBOBaTb C COLMAJIBHBIMM HMHCTUTYTaMH B  COOTBETCTBUU
C UX (YHKUMSAMH U Ha3HAUYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH;

2) NaTpUOTUYECKOT0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTH POCCUNCKOM IpaIaHCKOW UACHTHYHOCTH, IATPUOTHU3MA,;

LIECHHOCTHOE OTHOULICHHE K TIOCYJapCTBEHHBIM CHMBOJIAM, AOCTHXKEHHSM POCCHUMCKUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKE;

3) 1yXOBHO-HPAaBCTBEHHOTO BOCIIMUTAHUS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIOCOOHOCTh OLICHUBATh CUTYaLUIO " IIPUHAMATh OCO3HAHHBIE
pelIeHUs,  OPUEHTUPYSACh  HAa  MOpAJIbHO-HPAaBCTBEHHbIE =~ HOPMbI M IIEHHOCTH,
B TOM YHCJIE B JACSATEIBHOCTH YUYEHOIO;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYAYyLIETro;

4) 5CTETUYECKOTr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOILLIEHUE K MUPY, BKJIIOYasi 3CTETUKY HAYYHOI'O TBOPUYECTBA, IPUCYILIETO
¢du3nueckoil Hayke;

5) Tpy10BOT0 BOCITUTAHUS:

UHTEpPEC K pa3IMYHBIM cepam npogeccuoHaTbHON JESTENIBHOCTH,
B TOM YHUCIJIE CBA3aHHBIM C (PU3MKOM M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oyay1eit nmpodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIaHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K 0OOpPa30BaHMIO M CaMOOOpa30BaHUIO B 00acTu (PU3MKH HA
IPOTSKEHUH BCEH KU3HU;

6) 9KOJIOrMYECKOr0 BOCITUTAHHS:

Cc(OPMHUPOBAHHOCTh HKOJOTMUYECKOW KYJIBTYphl, OCO3HAHHE TJ00aJBHOIO XapakTepa
HKOJIOTMYECKUX MPOOIIeM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JECUCTBHM B OKpYXKAIOUIEW Cpele Ha OCHOBE 3HAHMS
LeJIeN YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA;

Pacimpenue ombiTa JEATEIBHOCTH JKOJOTMYECKOW HANpPABICHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pU3mKe;

7) UEHHOCTH HAYYHOTO MO3HAHHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3HYECKON HAYKH;

OCO3HaHHE [IEHHOCTU HAayYHO! JIeATEIbHOCTH, TOTOBHOCTH B IIpOIecCe U3yUeHUs (PU3HKU
OCYIIECTBIIATh IPOEKTHYIO U HUCCIIEN0BATENBCKYIO IEATENBHOCTh UHINBUYaIbHO U B TPYTIIIE.

B mpouecce JOCTMXKEHHMS  JTUYHOCTHBIX  pE3YJIbTaTOB  OCBOEHHUS  IPOrPaMMBI
no (usuke Ui YpOBHSI CpelHEro oOIiero oOpa3oBaHUs y OO0y4arolUXCs COBEPIICHCTBYETCS
IMOYUOHATILHBIU UHMEILIeKM, TIPEIToaraloui ¢cOpMUPOBAHHOCTE:

CaMOCO3HaHUS, BKJIIOUYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE HIMOIIMOHAIBHOE COCTOSIHUE,
BHJICTh HAINPaBJICHUS Pa3BUTHSI COOCTBEHHOM YMOIIMOHAIBHOU Cephl, OBITH YBEPEHHBIM B ce0€;

CaMOpETyJINPOBaHMSI, BKJIFOYAIOLLETO CaMOKOHTpOIJIb, YMEHHE IIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIOCOOHOCTh aJanTHPOBAaTHCS K SMOIMOHAIbHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;



BHYTPCHHEH  MOTHBAIlMKM, BKJIIOYAIONICH CTPEMJICHUE K  JOCTIDKCHHIO  IICITH
U yCIieXy, ONTHMHU3M, HHUIIMATUBHOCTh, YMEHHE IEHCTBOBATh, UCXO/IS M3 CBOUX BO3MOYKHOCTEIA;

AMIIATHUH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSIHHE APYIHX,
YYUTBIBATH €0  MPH  OCYLICCTBICHUH  OOINEHHS, CIOCOOHOCTh K  COYYBCTBHIO
U CONCPEIKUBAHUIO;

COIMAJIbHBIX  HABBIKOB, BKJIIOYAIOUIMX  CIIOCOOHOCTh  BBICTPAaWBATh  OTHOIICHHSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCSI, TIPOSIBJIATH HHTEPEC M pa3periath KOH(PIUKTHI.

MeranpenmMeTHbie pe3ysibTaTbl OCBOCHHS MPOrPaMMbI CPEIHEr0 00IIero o0pa3oBaHHs
JIOJDKHBI OTPaXKaTh:

OBrnajicHre YHHUBEPCAIbHBIMHU TO3HABATEILHBIMH JICHCTBUSMHU:

1) 6a3oBBIC JIOTHYECKUE ACHCTBHS:

CaMOCTOATEIILHO (HOPMYIMPOBATh M aKTyaJH3HUpPOBaTh HpoOJIeMy, paccMarpuBaTh e
BCECTOPOHHE;

OIPEIEIISITh IeH JCeITSIIbHOCTH, 3a/1aBaTh MAPAMETPhl K KPUTEPUU MX JOCTHIKCHUS;

BBISIBJIATh  3aKOHOMEPHOCTH M NPOTHBOPEYHMS B PacCMaTpPUBAEMbIX (DU3MUYCCKHX
SIBJICHUSX;

pa3pabaTbiBaTh IUTaH pEIICHUS [poOJeMbl ¢  yd4€TOM aHalIM3a HUMCHOIIUXCS
MaTepUalibHBIX U HEMaTepUaAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JCATEIBHOCTH, OICHUBATH COOTBETCTBHE PE3YJbTATOB LIEIISIM,
OLICHUBAThH PUCKHU TOCIIECTBHI ACATSIBHOCTH;

KOOPJAMHUPOBaTh M BBINONHATE PabOTy B YCIOBUSX peaibHOrO, BUPTYaJIbHOI'O
U KOMOWHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBaTh KPEATHBHOE MBIIIICHUE TPU PEIICHUH KHU3HCHHBIX MPOOIICM.

2) 6a30BbIe UCCIIEIOBATEIBCKHIE ACHCTBHUS:

BJIAJICTh HAYYHOUW TEPMHUHOJIOTHEH, KIFOUEBBIMU MOHATHSIMH U METOAaMHU (U3NICCKOM
HAyKH;

BJAJeTh HABBIKAMH  Y4eOHO-HCCICIOBATEIbCKOW W MPOCKTHOM  JICATEIIbHOCTH
B 00yacT (U3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY IMOHMCKY METOJIOB
pereHus 3a1a4 GU3NYECKOT0 COACPIKaHuUs, MPUMEHEHHIO Pa3IMYHBIX METOAO0B TTO3HAHUS;

BJIQJICTh BUIAMHU JeSITeTbHOCTH o MOJTYYCHUIO HOBOTO 3HAHUS,
€r0o MHTEPIIPETAIUH, TPe0OPa30BaHUI0 M TPUMEHCHHIO B PA3JINYHBIX YIEOHBIX CUTYAIUSIX, B TOM
YHCIIC IPU CO3JIaHUM YUEOHBIX IIPOCKTOB B 00JIacTH (DHU3HKH;

BBISIBJIATh TPUYMHHO-CIICJICTBEHHBIC CBS3M W aKTYalIM3MPOBaTh 3ajadyy, BBIIBUIaTh
TUIOTe3y €€ pelleHHs, HAXOAWUTh AapryMEHTBhI Ui JOKa3aTelbCTBA CBOUX YTBEPIKICHHIA,
3aJaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJM3UPOBATh TIOJIyYCHHBIE B XOJE PCIICHHS 3ala4d Pe3yJdbTaTbl, KPUTHUECKU
OLIEHUBATh UX JJOCTOBEPHOCThH, TPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIIOBHUSX;

CTaBUTh M (OPMYIIHPOBATH COOCTBEHHBIE 3a/laud B 0OpPa30BATEIIBHOMN JCATEIBHOCTH, B
TOM YHCJI€ TP U3YUCHUH (DUBHKH;

JlaBaTh OLIEHKY HOBBIM CHTYAaIlUsIM, OI[CHUBATh MIPUOOPETEHHBIH OTIBIT;

YMETh IIEPEHOCUTH 3HAHUSA 110 (GU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEIbHOCTH,

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIIBUTaTh HOBBIC HUJICH, TIPEIaraTh OPUTHHAIBHBIC ITOIX0bI H PCIICHHS,

CTaBUTH MPOOJIEMBI U 3aJ1a4H, JOMYCKAIOIIUE aTbTePHATUBHBIC PEIICHUS.

3) pabora ¢ uHbOopMaIuei:

BJIAJETh ~ HaBBIKAMH  MOJiydeHHss  uHpopMmarmu  (QU3MYECKOTO  COACPIKAHUS
U3 HUCTOYHHKOB Ppa3HbIX THIIOB, CaMOCTOSITEIbHO  OCYIICCTBIASATH  IOMCK, aHaJu3,
CHCTEMaTH3AIIMIO U MHTEPIIPETAILINIO HHPOPMAITUK Pa3IMYHBIX BUIOB U POPM NPEICTABICHHUS;

OLIEHUBATh JJOCTOBEPHOCTH HH(POPMAIIHH;

UCTOJIB30BaTh CpeACTBa HWH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHH
B PEIICHWH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX M OPraHM3allMOHHBIX 3a7ad C COOJIOJACHHEM



TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH sl, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30TaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJACpXKAaHHMS B Pa3NUYHBIX (opMmarax C Y4ETOM
Ha3HayeHus: UWHGOpPMAlMKM M UEJNEeBOM ayAUTOpPUM, BBIOMpas ONTUMaJIbHYIO (GopMy
IIPEJICTaBICHUS U BU3YaIM3aL1H.

OBnanenue yHUBEpPCAIIbHBIMH KOMMYHUKATUBHBIMU JI€HCTBUSMU:

1) oGmenue:

OCYILIECTBISATH OOIICHHE HA YpOKaX (DU3UKHU U BO BHE-YPOUHOM JNEATEIbHOCTH;

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

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOIb30BAaHHEM S3BIKOBBIX
CPEJICTB.

2) COBMECTHas JIeSITEIbHOCTD:

MOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW ¥ MHIMBHIyaIbHON paboThI;

BBIOMpATh TEMAaTHUKY U METOJbl COBMECTHBIX NEHCTBHI ¢ Y4€TOM OOIIMX MHTEPECOB, U
BO3MO>KHOCTEM Ka)kJI0T0 UleHa KOJUIEKTHBA,

MPUHUMATh LEJIM COBMECTHOM JIeATENbHOCTH, OPraHU30BBIBATH M KOOPJIWHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBUH, pPaCIpelesiATh POJIM C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHOM paboThI;

OLICHMBATh Kau€CTBO CBOErO BKJIAJIa U KAXKJOI0 YYaCTHHKA KOMAH/Ibl B OOIIMM pe3ysbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

IpeaaraTb HOBbIE IPOEKTHI, OLIEHUBATh WJIEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYHMMOCTH;

OCYILECTBIIATh MO3UTUBHOE CTPATETMYECKOE IIOBEACHHUE B PA3JIMYHBIX CUTYalMsIX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATUBHBIM.

OBnazeHne yHUBEPCAIbHBIMU PErYISTUBHBIMU JEHCTBUAMMU:

1) camoopranuszanusi:

CaMOCTOSITENTFHO OCYIIECTBIISITh TO3HABATENBHYIO NIESTEIBHOCTh B 00MacTu (pu3uku u
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U (POPMYIMPOBATH COOCTBEHHBIE 3a/1auH;

CaMOCTOSITENIbHO COCTABJISITh IJIaH PEHIEHMs] pacu€THBIX M KAa4eCTBEHHBIX 3a/ady, IJIaH
BBITIOJIHEHUS] TMPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOLIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsaTh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JienaThb OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHHIO M TPOSBJICHHUIO JSPYIULIMH B 00JacTH (DU3UKH,
MOCTOSIHHO IOBBIIIATh CBOM 00pa3oBaTeIbHBIN U KyJIbTYpPHBIH YPOBEHb.

2) CaMOKOHTPOJIb!

JaBaTh OLIEHKY HOBBIM CHUTYalMsIM, BHOCUTh KOPPEKTUBBI B JIEATENBHOCTh, OLIEHUBATh
COOTBETCTBUE PE3Y/IbTATOB LEISIM;

BJIaJIETh HaBbIKaMM MTO3HABATEIbHOMN peduieKcuu Kak 0CO3HAHMS COBEPIAEMBIX IeHCTBUN
Y MBICIUTENbHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

UCIOJIb30BaTh MPUEMBI pedIIeKCHUH IS OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHIKEHUIO;

MPUHUMATh MOTUBBI U aPT'YMEHTBI JPYTUX [P aHAJIU3€ PE3yJIbTATOB AEATEIbHOCTH.

3) npunsTUe cedst U APYTHX:

NPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yNbTaTOB AEITEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKU.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUS MporpaMMbl No ¢usuke. B mponecce uzyueHus
Kypca Kypca (pu3uku yriyojaeHHOro ypoBHs B 10 kilacce y4eHUK HayqUTCS:



MOHUMAaTh pOJIb (U3UKU B DSKOHOMUYECKOH, TEXHOJOTHYECKOH, 3KOJIOIMYECKOH,
COLMAIBHOM M OSTHYECKOM cdepax IeATEeNbHOCTH 4YellOBeKa, poOjb U MecTO (U3UKU
B COBPEMEHHOM HAay4HOM KApTHHE MHUpPA, 3HAYECHHE OIIMCATEIbHOM, CUCTEMAaTU3UPYIOLLEH,
OOBSICHUTEIbBHOM W IPOTHOCTUYECKOM (QyHKIMI (u3nueckod TeopuM — MEXaHHKH,
MOJICKYJISIpHOW (U3MKH M TEPMOJUHAMUKH, pOJb (pusnyeckoid Teopud B (HOPMHPOBAHUU
IpeACTaBIeHU 0 (PU3NYECKON KapTHHE MUPA;

pa3nuyath yCcIOBUS MPUMEHUMOCTH MoOJeNel (U3NYECKUX Tel M MPOLECCOB (SABICHHIA):
UHepLMalbHas cucTeMa OTcuéra, aOCONIIOTHO TBEPAOE TeNo, MaTepuajbHas TOYKa,
PaBHOYCKOPEHHOE JABMXKEHHUE, CBOOOJHOE TaJcHUEe, aOCOMOTHO ympyras Jaedopmanus,
abCOJIIOTHO yNpyroe M aOCOJIIOTHO HEYNpPYroe CTOJIKHOBEHHUS, MOJAEIM ras3a, >KHUAKOCTH U
TBEPAOro (KPUCTAJUIMUECKOT0) Teja, WACalIbHBIM ra3, TOYEUHBI 3apsiji, OJHOPOIHOE
JNEKTPUYECKOE TT0JIE;

pa3nuyath ycinoBHs (TpaHUIBI, 00JAacTH) NPUMEHUMOCTH (DU3WYECKHX 3aKOHOB,
IIOHUMAaTh BCEOOIMI XapakTep (pyHAaMEHTAIbHBIX 3aKOHOB M OTPAHUYEHHOCTh UCIIOIb30BAHUS
YAaCTHBIX 3aKOHOB;

aHAJM3UPOBATh U OOBACHATH MEXaHHUUECKUE IPOLIECCH] U SBJICHUS, UCIIOIb3YsI OCHOBHBIE
MOJIO)KEHUS M 3aKOHbl MEXAHUKU (OTHOCUTEIbHOCTh MEXaHMYECKOTO JBMXKEHUS, (HOPMYJIbI
KUHEMAaTUKU PABHOYCKOPEHHOI'O JBWXKEHMsI, NpeoOpa3oBaHus [amunes ans CKOPOCTH U
nepeMenieHus, 3akoHbl HbroTOHA, MPUHLMI OTHOCHUTENbHOCTH ['anmmiies, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOHbl COXPAHEHUs UMITYJIbCA U MEXaHMUYECKOW SHEPIuu, CBA3b pabOThI CHJIBI C
U3MEHEHHEM MEXaHMYECKOW OHHEpPruM, YCJIOBHUS paBHOBECHs TBEPAOrO Tejia), MNpPU ITOM
MCIIOJIb30BaTh MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaThb YCJIOBHS INPUMEHMMOCTH
(Gu3HYECKUX 3aKOHOB: IMpeoOpa3oBanmii ['ammies, BTOpPOTO M TPeThero 3akoHOB HprOTOHA,
3aKOHOB COXPAHEHHUS UMITYJIbCa U MEXaHUYECKON YHEPIUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBATh M OOBSICHITH TEIJIOBBIE IPOLECCHl U SIBJICHMS, HUCIIOJIb3YsS OCHOBHBIE
nonoxeHnus MKT M 3akoHBl MOJEKYJISpHOW (M3MKM U TEPMOAMHAMUKHU (CBSA3b JaBJICHUS
UJEAIBHOIO Ta3a CO  CpeJHEed  KUHETHUYECKOM  JHEpruerd  TEIUIOBOrO  JABUKCHUS
U KOHLEHTpalMENd €ro MOJIEKYJ, CBA3b TEMIIEPATyphbl BEIIECTBA CO CPEOHEN KHHETHYECKON
SHEprueil  TEemIOBOro JBMJKEHUS €ro YacTHl], CBSI3b JIaBJIEHUS HUJCAJbHOTO Trasa
C KOHLEHTpauueld MOJIEKYJ M €ro TeMIeparypoi, ypaBHeHue MenneneeBa—KnanelipoHa,
NEepBBIH 3aKOH TEPMOAMHAMMKH, 3aKOH COXpPAaHEHHUS SHEPrMM B TEIUIOBBIX IpOIleccax),
IPU OTOM HCIOJNB30BaTh MAaTE€MaTHYECKOE BBIPAXKCHHE 3aKOHOB, YKa3bIBaThb YCIOBHS
IIPUMEHNMOCTH ypaBHeHMs MenaeneeBa—KnaneipoHa;

aHAJIM3UPOBATh U OOBACHATH DJIEKTPUUECKHE SIBJICHUS, UCIOIb3Ys OCHOBHBIE MOJIOKEHHS
U 3aKOHBI 3JIEKTPOAMHAMUKHM (3aKOH COXpaHEHMsI 3JIEKTPUYECKOro 3apsia, 3akoH KymoHa,
NOTEHLIUAIBHOCTD 3JIEKTPOCTATHUECKOTO TOJIsI, IPUHLUII CYIIEPIIO3ULIUHN IIEKTPUUECKUX MOJIEH,
npu 3TOM yKa3bIBas yCIIOBUS NPUMEHUMOCTH 3aKOHa Kynona,
a TaKXe IMPAKTUYECKHU Ba)KHBIE COOTHOLIEHMS: 3aKOHbI OMa /1 ydacTKa LENH U I 3aMKHYTOU
aneKkTpudecko 1enu, 3akoH Jxoyna—Jlenuma, mpaBuna Kupxroda, 3axonsr ®apanes nis
AIIEKTPOIIN3A);

ONUCHIBaTh (PU3UYECKHE IMPOLECCHl U SIBIECHUS, HCIONb3Ysl BETUYMHBI: NEepEeMeIleHuE,
CKOPOCTb, YCKOPDEHME, HMIIYyJbC TE€la M CHUCTEMBI T€J, CHJIA, MOMEHT CHUJbI, JABIICHUE,
NOTEHLMANIbHAsT JHEpPrusi, KUHETHYecKas »SHEeprusi, MeXaHW4yecKas HHeprusi, pabora CHIIbI,
LEHTPOCTPEMUTENBHOE YCKOPEHHUE, CUJIAa TSYKECTH, CHJIa YIPYTrOCTH, CHJIA TPEHUsS, MOIIHOCTD,
SHEeprusi B3auMoOAEMCTBUS Tena c 3emi€il BOIM3UM €€ TOBEPXHOCTH, BSHEPTUs YHpyroi
negopManuu TPYKUHBI, KOJWYECTBO TEIJIOTHI, abCONIOTHAs TeMIleparypa Tena, pabora B
TEPMOJMHAMUKE, BHYTPEHHSS 3HEprusl MIealbHOTO OJHOATOMHOIO rasa, paboTa HJealbHOro
ra3a, OTHOCHUTENIbHAs BIAXHOCTb Bo3ayxa, KIIJ[ wuaeanbHOro TEIIOBOro —JBUTATENs;
ANEKTPUUECKOE I0JIE, HANMPSKEHHOCTD 3JIEKTPUYECKOT0 MOJIsI, HANPSYKEHHOCTH MOJII TOYEYHOTO
3apsia Wi 3apsyKEHHOTO I1apa B BaKyyMeé M B JUAJIEKTPUKE, MTOTEHIMAI 3JIEKTPOCTaTHYECKOIO
IIOJISI, PA3HOCTh IMOTEHIMAJIOB, AIEKTPOJABIKYILAS CHJIA, CHJA TOKA, HANpPSDKEHHE, MOIIHOCTH
TOKa, DJJIEKTpUYecKas €EMKOCTh IUIOCKOTO KOHAEHCAaTOpa, CONPOTHBIICEHHWE YydYacTKa LENu



C MOCJEAO0BATEIbHBIM M TMapajlIeIbHbIM COCAUHEHUEM PE3UCTOPOB, SHEPIUs SJIECKTPUUYECKOTO
MOJIsl KOHJIEHCATOoPa;

OOBSICHSITE OCOOEHHOCTH MPOTEKAHMs (U3MUYECKUX SBICHUI: MEXaHHUECKOE IBUKCHHE,
TEIJIOBOC JIBMDKEHHWE YAaCTHI[ BEIIECTBA, TEIUIOBOE paBHOBECHE, OpPOYHOBCKOE JIBHIKCHHE,
muddy3us, HCIIapeHue, KUIIEHUE " KOHJeHCalus, IJIaBJIEHUE
Y KpUCTAJUIM3ALIMs, HAIIPABJICHHOCTh TEIIONEpeaadm, JIEKTPU3alus TeJl, SKBUOTCHIIMAIbHOCTD
MOBEPXHOCTH 3aPSXKEHHOTO MTPOBOJIHUKA;

MMPOBOJIUTH HCCJICAOBAHUE 3aBUCHMOCTH OJHON (PU3NUYECKOW BEIUYMHBI OT JPYroi
C HCIIOJIb30BAHUEM TIPSMBIX HU3MEPEHHI, MPU STOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH
pe3ynbTaThl TMOJYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BUIE TPahUKOB C Yy4IETOM
a0COJIFOTHBIX MOTPELIHOCTEN U3MEPEHHU, JieyiaTh BBIBO/IbI
10 pe3yybTaTaM MCCIEI0BAHUS;

MPOBOJNTh KOCBEHHBIC W3MEpEHUs (U3HUECKUX BEIWYMH, MPH OSTOM BBIOWPATH
ONTUMAIBHBIA METOJl M3MEPECHHS, OIICHHMBATh a0COJIOTHBIE M OTHOCHUTEIBHBIC MOTPEIIHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOJUTDH OMbITHI MO MPOBEPKE MPEITI0KEHHON TUIIOTE3bI: MIAHUPOBATH SKCIIEPUMEHT,
coOMpaTh SKCHEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATh MOJIYYCHHBIC PE3YJIbTaThl U JI€TATh
BBIBOJ] O CTaTyCe MPEI0KEHHON TUIOTE3BI;

coOMroaTh mpaBuia OE30MACHOTO TPyAa MPU IMPOBEACHUU HCCICIOBAHUN B paMKax
yu4eOHOr0  SKCIEepUMEHTa, TMpakTUKymMa ¢  Y4eOHO-HCCIEAOBATEIbCKOM H  MPOEKTHOU
JIEATETLHOCTH C UCTIOJIb30BAHIUEM U3MEPUTEIBHBIX YCTPONCTB U 1a00paTOPHOTO 000PYI0BAHNS,

pemaTh pacy€THBIC 3a7a4M C SBHO 3aJJaHHON W HESIBHO 3aJIaHHOW (PU3HYECKOU MOJICTIBIO:
HAa OCHOBAaHWHW aHaJKM3a YCIOBUS OOOCHOBBIBATH BBHIOOP (DM3MYECKOH MOJETH, OTBEYAIOIICH
TpeOOBaHUAM 3aJa4H, MIPUMEHSTh bopMyIbI, 3aKOHBI, 3aKOHOMEPHOCTHU
U TOCTYJNaThl (PU3NYECKUX TCOPHH MPH UCIOJIH30BAHUU MAaTEMAaTHYECKHX METOIOB PEIICHUS
3a/1a4, IPOBOAUTH PACUETHl HA OCHOBAHUM MMEIOIINXCS JIaHHBIX, aHAJIM3UPOBATh PE3YNbTaThl U
KOPPEKTUPOBATh METOJIbI PEIICHUS C YUETOM MOJIYUEHHBIX PE3YJIHTATOB;

peliaTh KadyecTBEHHbIE 3a/1a4yM, TpeOyrollue MPUMEHEHHUsl 3HAHUN U3 pa3HBbIX pas/esioB
HIKOJIBHOTO Kypca (PU3UKH, a TaKKe WHTETpaIlii 3HAHUW U3 JPYTUX MPEAMETOB €CTECTBEHHO-
Hay4HOI'0 LMKJIIA: BBICTPANBaTh JIOTUYECKYIO LETOYKY paccyXJIeHHI
C OIOPOH Ha U3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

UCIIONIb30BaTh TEOPETHUECKUE 3HAHUS A OOBSCHEHHUS OCHOBHBIX MPHUHITUIOB PabOTHI
HU3MEPUTEIIbHBIX PUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTHYECKUX MPOIIECCOB;

MPUBOJUTL TPHUMEPHl BKJIaJa POCCHMCKUX H  3apYOSKHBIX  YUYEHBIX-(U3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE TEXHUKHU
1 TEXHOJIOTHI;

aQHAIM3UPOBATH U OIEHUBATH TIOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHOM JAEATEIHHOCTH
YeNoBeKa, CBA3AHHON ¢ (PU3MYECKHMHM MPOIECCaMU, C MO3UIUI IKOJIOTUYECKOH 0e30MacHOCTH,
MIpeACTaBICHUI 0 panroHaIbHOM MIPUPOIOTIONE30BaHUH,
a TakKe pPa3yMHOM HCHOJb30BaHUM JOCTUKEHUH HAyKH M TEXHOJOTHH Mg JajdbHEHIIEro
Pa3BUTHS YEJIOBEUECKOTO OOIIECTBA;

MPUMEHSITh Pa3InYHbIe CIIOCOOBI paboThl ¢ MH(pOpMalueld GU3NIECKOTO COACPHKAHUS C
WCIIOJIb30BAHUEM COBPEMEHHBIX WH(POPMAIMOHHBIX TEXHOJOTHH, TMPH OSTOM HCIIOIH30BAThH
COBpEMEHHbIE HMH(OPMAIIMOHHBIE TEXHOJOTUU I TOWCKA, MepepaboTKU U TMPEeabSIBICHUS
y4eOHOW ¥ Hay4HO-TIONMYJSpHOW WHQOpMaNUuM, CTPYKTYPHUPOBAHHS W HWHTEPIpETAlUN
uH(pOpMallMK, TIONYYEeHHOW U3 Pa3jINYHbIX HWCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH
MoJTy4aeMyr0 HH(OPMAITUIO U OIEHUBATh €€ TOCTOBEPHOCTh KaK HA OCHOBE MMEIOITUXCS 3HAHUM,
TaK ¥ Ha OCHOBE aHaJN3a UCTOYHHUKA HHPOPMAIIHH;

MPOSIBJIAT,  OPTraHU3AIMOHHBIE W  TO3HABaTEIbHBIE YMEHUS  CaMOCTOSITEIILHOTO
NpUOOpEeTEeHUsT HOBBIX 3HAHWW B  MpOIECCEe BHINOTHEHUS TPOEKTHBIX W yueOHO-
MCCIIeI0BATENbCKUX padoT;

paboTaTh B TpYIIE C HCIOJHEHHWEM pA3JIUYHBIX COLUATIBHBIX pOJICH, TUIAHUPOBATH



paboTy Tpynmbl, pPanMOHAIBHO PACHPEICNATh NEATENbHOCTh B HECTaHIAPTHBIX CUTYaIUsX,
aJIeKBaTHO OILICHMBATh BKIJIAJ KaXXJOI'0 M3 YYaCTHUKOB IPYIIbI B PEIIEHUE paccMaTpUBaeMOMn
po0JIEMBI;

OpOSBIATH  MOTHBaLMIO K Oyaymed — npodecCHOHaIBHOM — 1eATEeNIbHOCTH
[0 CHEIHUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOQHIIS.

IIpenmeTHble pe3yabTaThl OCBOEHUS HporpamMMbl 1o ¢usuke. B mpounecce nsydenus
Kypca Kypca (pu3uKu yriryoJIeHHOTO YpoBHS B 11 Kilacce y4CHUK HAYIHTCS:

IIOHUMaTb pOJb (PU3UKM B SKOHOMHUYECKOH, TEXHOJOTMYECKOM, COLMAIbHOMN
U 3TUYECKOH cepax NesTeNbHOCTH YelIOBeKa, POJib U MECTO (PM3MKH B COBPEMEHHOW HAyYHOMH
KapTHHE  MHUpa, pOJb  ACTPOHOMUM B IPAKTUYECKOW  JEATEIBbHOCTH  4YEJIOBEKa
u JAJIbHEHUIIIEM HayYHO-TEXHUYECKOM pa3BUTHUH, 3HAaYCHUE ONMCATEIbHOM,
CHUCTEMaTU3UPYIONIEH, OOBICHUTEIBHON M MPOTHOCTUYECKOW (DYHKIMH (PU3NUECKOW TEOpUH —
AIIEKTPOAMHAMHUKY, CIEHUAIBHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOW (PHU3HKH, pOJb
¢u3nyeckoil Teopun B (HOPMUPOBAHUM IPEICTABICHUM O (U3UYECKON KapTHHE MHpa, MECTO
¢u3uueckoil KapTHHBI MHUpa B OOIEM psAy COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX
IpEeICTaBICHUN O IPUPOJIE;

pa3nuyath yCcJIOBUS MPUMEHUMOCTH MoOjeNel (U3NYECKUX Te M MPOLECCOB (SIBICHHIA):
OJTHOPOJHOE 3JIEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE IOJIsi, TapMOHMYECKHE KoieOaHus,
MaTeMaTUYeCKU MAaATHUK, WJCAIbHBIA NPYKUHHBI MAasTHUK, T'apMOHMYECKHUE BOJIHBI,
ueanbHbIil KoneOaTenbHbI KOHTYp, TOHKas JIMH3a, MoJeledl aTroma, aTOMHOro fapa u
KBAHTOBOM MOJICITH CBETA;

pa3nuyarh ycioBHs (TpaHUIbl, 00JacTH) NPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB,
MOHUMATh BCEOOIIMI XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB M OTPaHUYEHHOCTh MCIOIB30BAHUS
YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSICHATH 3JIEKTPOMATrHUTHBIE IPOLECCHl U SBJICHUS, HUCIOJb3YS
OCHOBHBIC TOJIOKEHHUS U 3aKOHbI 3JICKTPOJANHAMHUKHN U CIELUAIbHOW TEOPHUH OTHOCHTEIbHOCTU
(3aKkOH CcOXpaHEHMs DJIEKTPUYECKOro 3apsjaa, cuwia Awmmnepa, cuia JlopeHua, 3akoH
AIIEKTPOMAarHUTHOW WHAYyKUMH, npasuio Jlenma, cBasp OJ[C caMOMHAYKIMH B DIIEMEHTE
AIIEKTPUYECKON 1IN CO CKOPOCTHbIO M3MEHEHHs CHJIbI TOKa, MOCTYJAThl CHENHATIbHON TEOpUn
OTHOCUTENIbHOCTH DUHINTEIHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLECCHl U SBJICHUS, UCIOJB3YS MOJOKEHUS
KBaHTOBOM ¢buzuku (YypaBHEHHE OHHIITEeHHA JUISL doroapdexra, NEPBBIN
U BTOpOM moctynatel bopa, nmpuHIun cooTHomeHus HeonpeaenéHHocrel [ eiizendepra, 3aK0HbI
COXpaHEHMs 3apsiIOBOIO M MAacCOBOTO 4YHMCENl M DHEPIMM B SIIEPHBIX PEAKLUAX, 3aKOH
pPaaIuoaKTUBHOTO pacraja);

OIUCHIBATh (PM3MUECKUE MPOLECCHl U SBJICHUS, UCHOJb3Ys BEIUYMHBI: HANPSHKEHHOCTD
AIIEKTPUYECKOTO TIOJI, MOTEHIMAl 3JEKTPOCTaTUUYECKOr0 TOJs, pPa3HOCTh IOTEHIUANOB,
NIEKTPOJBWIKYILAS CWJIA, WHAYKIMS MarHUTHOIO IIOJIA, MarHUTHBIM INOTOK, cuia Awmrmepa,
WHAYKTUBHOCTb, DJJIEKTPOJBMIKYIAS CHJa CAMOWHIYKIIMHM, DSHEPrUs MarHUTHOTO IIOJS
IPOBOJHUKA C TOKOM, PEISITUBUCTCKUI MMITYJIbC, TTOJIHAS SHEPTUsl, SHEPTUs MOKOSI CBOOOTHOM
YaCTHIIbI, SHEprus u HUMITYJIBC ¢dotoHa, MaccoBoe YHCIIO
Y 3apsij Aapa, SHEPTHS CBSI3U SAAPa;

OOBSCHATL OCOOEHHOCTH MPOTEKaHUS (PU3NYECKUX SIBICHUN: AJIEKTPOMAarHUTHAs
UHAYKIHS, CAMOMHJIYKIIMS, PE30HAHC, MHTephEpeHIs BOJIH, AU(paKIus, AUCHEPCUsi, OIHOE
BHYTpEHHEe OTpakeHue, dororanexktpudyeckuii  apdext  (dporoaddexr), anbda-
u Oera-pacnajsl s1ep, raMMa-u3iydeHue sijep, pu3nueckue MpUHIMIIBI CIEKTPaTbHOIO aHAIN3a
U paboThI J1azepa;

ONpPEAEIATh HANPABIECHUE WHAYKLIUU MAarHUTHOTO IOJS HPOBOAHHMKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

CTpOUTh  U300pakeHHe, CO3/aBaeMoe IUIOCKHMM  3€pKajoM, TOHKOW  JIMH30MH,
U PaCCUUTHIBAThH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIOJAraroOUIMe aCTPOHOMHUYECKUE IIOHATHS, TEOPUM U  3aKOHBI



JUIs aHanM3a M OOBACHEHHA (PU3MUECKUX IMPOLECCOB, NPOMCXOIAMMX B  3BE3MAX,
B 3BE3JHBIX CHCTEMAaX, B MEXKIaJTaKTUUECKON cpelie; IBUKEHUSI HEOECHBIX TeJl, BOJIIOLUH 3BE3]
u BcenenHoi;

IIPOBOJIUTh HCCIEIOBAaHUE 3aBUCUMOCTEH (DU3MYECKMX BEIMYMH C HCIOJIb30BAHUEM
OpSAMBIX W3MEPEHUH, MpH STOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHpPOBAaTh pE3yJIbTaThl
IOJYYEHHOM 3aBUCUMOCTH (PM3UYECKUX BEJIMYMH B BHJE TpaUKOB ¢ Y4ETOM aOCOIFOTHBIX
NOTPEIIHOCTEN U3MEPEHU, 1EN1aTh BBIBOJIbI 10 PE3YJIbTaTaM UCCIIEIOBAHMUS,

IIPOBOJIUTh KOCBEHHbBIE H3MEPEHUs (PU3MUECKUX BEIWYMH, IPU OSTOM BBIOMpAThH
ONTUMAIILHBIA METOJ W3MEPEHHs, OLEHHBATh A0OCOJIIOTHBIE M OTHOCUTENbHBIC MOTPEIIHOCTH
HPSMBIX 1 KOCBEHHBIX U3MEPEHUI];

IIPOBOAUTH ONBITHI 110 MPOBEPKE MPEAJIOKEHHON MMIIOTE3bl: IUIAHUPOBATH IKCIIEPUMEHT,
coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh IOJIyYCHHbBIE Pe3yJbTaThl U JIeJIaTh
BBIBOJI O CTaTyCe NPEI0KEHHONW TMIIOTE3bI;

OIMCBIBATh METO/IbI IOJYYEHHs HAyYHbIX ACTPOHOMHUYECKUX 3HAHUIA;

coOmogaTh mpaBwiia OE30MacHOr0 Tpyda MpPHU TMPOBEICHUU HCCICAOBAHUM B paMKax
y4eOHOTrO  SKCIIEPUMEHTa, NPAaKTUKyMa U  Yy4eOHO-MCCIIEOBATENbCKOM U  IPOEKTHOM
JESTEJIBHOCTH C UCIOJIb30BAHUEM U3MEPUTEIIBbHBIX YCTPONCTB U JJaOOpaTOPHOro 000pYyAOBaHMUS;

pelaTh pacu€THbIE 33J]auu € BHO 33JaHHOM M HESABHO 3aJJaHHOM (PM3UYECKON MOEIbIO:
Ha OCHOBAaHWH aHAJM3a YCIIOBHUS BBIOMpATh (U3MUECKUE MOIEIH, OTBEUYAIONIHe TPeOOBaHUSIM
3ajlauul, IPUMEHATH (POPMYJIbl, 3aKOHbI, 3AKOHOMEPHOCTH U MOCTYJIAThl GU3NYECKUX TEOpUll Mpu
MCIIOJIb30BAaHUU MAaT€MaTUYECKUX METOJ0B pEIICHUs 3aJa4, IPOBOJANUTH pacyEThl HA OCHOBAaHUU
UMEIOIIUXCS JIAHHBIX, aHAJIM3UPOBATh pe3yibTaThl
U KOPPEKTUPOBATH METO/IbI PEIIEHUS C YIETOM IOJYUYEHHBIX PE3YyIbTATOB;

pelaTh KayecTBEHHbIE 3aJaud, TpeOyrole NpUMEHEHNs 3HAaHUN U3 pasHbIX Pa3esioB
MIKOJBHOTO Kypca (M3MKH, a TaK)Ke MHTETPAlld 3HAHWW W3 JIPYTHX MPEIMETOB €CTECTBEHHO-
Hay4YHOT'O LUKJIA: BBICTPAUBATh JIOTHYECKYIO LENOYKY paccyxJaeHui
C OIOPOH Ha M3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UYECKUE SIBICHUS;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS IS OOBACHEHHMS OCHOBHBIX MPUHIUIIOB pabOThI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

IPUBOAUTH TPUMEpPbl BKJIAJa POCCUHUCKUX U  3apyOEeKHBIX  Y4YEHBIX-(DU3UKOB
B pa3BUTUE HayKHd, B OOBSCHEHHE IPOIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE TEXHUKH
1 TEXHOJIOTHI;

aHAJIM3UPOBATh M OLIEHUBATH MOCIIEJCTBUS OBITOBON U MPOU3BOJICTBEHHOU J1€ATEIbHOCTH
4eJI0BEKa, CBA3aHHOW ¢ (PU3MYECKMMHM IMPOLECCaMH, C MO3UIUM 3KOJIOrHYecKOl 0e30MacHOCTH,
Ipe/ICTaBICHUM 0 paloHaIbHOM MIPUPOIONOIB30BaHNUH,
a TaKKe PAa3yMHOM MHCIIONb30BAaHUM JOCTHIKEHUI HAyKH M TEXHOJOTHH JUIS JalbHEWUIIEro
Pa3BUTHSI YEJIOBEYECKOTO OOIECTBA;

IPUMEHATh Pa3IUUHbIe CIIOcOObI paboThl ¢ MH(pOpMaIed (PU3MUECKOTO COIEPKaHUS C
HCII0JIb30BaHUEM COBPEMEHHBIX MH(}OpPMaILMOHHBIX TEXHOJIOTHH,
Opd 3TOM HCIOJIb30BaTh COBPEMEHHbIE HMH()OPMAIMOHHBIE TEXHOJOTUU ISl TIOMCKa,
nepepaboTKu W TpedbsBICHHS  yuyeOHOW W HAy4YHO-TIOMYJSIpHOM — MH(OpMaIuw,
CTPYKTYPUPOBAaHUS U MHTEpIpETaly MH(POPMaIUH, MOTYyYeHHOW M3 Pa3MUYHbIX HCTOYHHMKOB,
KPUTHYECKU aHAJIM3UPOBATh MOJIy4aeMyo nH(pOpMaLIHIO u OLICHUBATh
€€ IOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE aHAIM3a MCTOYHMKA
uH(pOopMaLnu;

MPOSABIIATE  OPraHM3AllMOHHBIE M IIO3HABATENIbHBIE YMEHHMS  CaMOCTOSITEIBHOIO
npuoOpeTeHns HOBBIX 3HaHUN B nporecce BBITIOJTHEHUS MPOEKTHBIX
U yueOHO-HCcCIe10BaTeIbCKIX padoT;

paboTaTh B TpyINIE C HCIOJHEHUEM pAa3IMYHBIX COLMAJIBHBIX PpOJIEH, IUIAHUPOBAThH
paboTy Tpynmbl, pPalMOHAIBHO PACHpPENENATh JeATeNbHOCTh B HECTaHJAPTHBIX CUTYaIUsX,
aJIeKBaTHO OIICHMBATh BKJaJ KaXKIOrO M3 YYAaCTHUKOB TPYIIbI B PEUICHUE paccMaTpuBaeMOil
npo0IeMbl;



MPOABJIATH

MOTHUBAIIHUIO

K Oymymei

CIENUATLHOCTSM (PU3UKO-TEXHHUECKOTO MPODHUIISL.
4. TemaTuuyeckoe IVIAHNPOBAHHE C YKA3aHUEM KOJINYECTBA aKAJAeMUYECKHX YACOB,
OTBOIMMBIX HA OCBOEHHE KaK/I0ii TeMbl, BO3MOKHOCTH MCIOJIb30BAHNS 110 ITOH TeMe

npodeccuoHaTbHON

ACATCIbHOCTH 1o

90P u OP
10 knacc.
Nenm | Tema/paznen | Koaudecr | JiekTpoHHbIe (HU(POBHIE) dopma peau3annu
/m BO y4eOHO-MeToAnYecKHe BOCIIMTATEILHOIO
aKkageMuy MaTtepuaa MOTEHI[HAJIA TeMbI
eCKHX
4acos,
OTBOJAUM
bIX Ha
OCBOEHHE
TeMbI
1 Dusuka u 6 Envnas xomnekuus — YCTaHOBJICHUE
€CTECTBEHHOH u(ppOBBIX JIOBEPUTEIILHBIX OTHOLICHUMN
ay4YHBIN 00pa30BaTENILHBIX PECYPCOB | MEXKIY YUYHTENIEM M €ro
MeTOJ http://school- ydEeHUKaMH,
HO3HAHMS collection.edu.ru/catalog/pup | cmoco6eTByrOIIMX
TIPUPOJIBI il/?subject=30 NO3UTUBHOMY  BOCHPHUSTHIO
2 MexaHnuka 35 OTtkpbITas ¢pusnka yyaliuMucs TpeOOBaHUN U
3 | Monekynsapu 49 http://www.physics.ru/course | npocs6 YUHUTENS,
ast pusuKa u s/lop25part2/design/index.ht | npusneuenro ux BHUMaHUS
TepMOJAMHAM m K 00CyXJIaeMoil Ha ypoke
uKa I'azera «1 ceHTIOpsI»: uH(bOpMalliK, aKTUBU3ALMU
4 DNIeKTpoaruHA 54 Marepuaibl o GU3NKe 15,4 MO3HaBaTEeIbHON
MHUKA http://1september.ru/ JIEATEIbHOCTH;
5 | dusuveckwmii 16 ®ecTuBaNb MEJArOTHYECKUX | — MOOYXKIEHHE IIKOIBHUKOB
IPaKTHKYM ujel «OTKPBITBIH YPOK» cobIII0IaTh HA  ypoKe
5 Mostoperme 10 g';lpg:;l/llels:lljval.1september.ru/ OOIIeTPHHATEIE HOPMEI
. MOBE/ICHUS, npaBuIia
http://www.fizika.ru 00IIEeH s co
KM-1kona crapmuMu(yIUTENAMH) u
http://www.km-school.ru/ CBEpPCTHUKAMH(IIKOJILHUKAM
3J'IeKTp0HHBII>i y‘le6HI/IK I/I), NPUHIUIIBI yqe6H()f/'1
http//WWWDhVSbOOkI’u/ UCHUTLIINHEI u
Camas Gonbas caMOOpraHu3aIlny;

AJIEKTPOHHAs! OMOIMOTEeKA
Pynera. Ilouck kuur u
KypHaJIOB
http://bookfi.org/

— IPHUBJIICUCHUC BHUMAHUA
IIKOJIbHUKOB K HECHHOCTHOMY

acmeKkTy  HM3y4yaeMbIX  Ha
ypOKax SIBJICHU,
OpraHm3aius Hux padoThl C
MOJy4aeMoil  Ha  YpOKe
COLIMAJIbHO 3HAYMMOU
nHpopmanmen —
MHULIUUPOBAHUE ee

O6CY)K21€HI/I$I, BBICKA3bIBAHUA
YUYAIIUMHCST CBOETO MHEHUS
10 €€ TMOBOAY, BBIPAOOTKH
CBOET0 K HEll OTHOILICHUS;

- HCIIOJIb30BaHIE
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http://www.physbook.ru/
http://bookfi.org/

BOCIIMTATEIbHBIX
BO3MOYKHOCTEH COJEPIKAHUS
y4eOHOro IpeaMmera 4epes
JEMOHCTPALIUIO JETIM
IIPUMEPOB  OTBETCTBEHHOTO,
IPaXXAaHCKOTO  IOBEJCHUS,
IPOSIBJIIEHUS 4ETIOBEKOJIIO0US
U J00pOCepAECYHOCTH, Yepes3
noJ00p  COOTBETCTBYIOIIMX
TEKCTOB JUISl YTEHMs, 3ajad
JUI pelIeHusi, IpOoOJIEeMHBIX
CUTyalui JUIst OOCYKJICHUS B
KJIacce;

— TIPUMEHEHUE Ha YpOKe

MHTEPAaKTUBHBIX bopm
paboTHI yYaImxcs:
UHTEJUICKTYaTbHBIX urp,
CTUMYJIHPYIOIINX
MI03HABATEIBbHYIO

MOTHUBALIMI0  LIKOJIbHUKOB;
JUJAKTUYECKOro Tearpa, rie
IIOJIyYeHHBIE  Ha  YpOKe
3HaHUS OOBITPBHIBAIOTCS B
TeaTpajbHBIX IOCTaHOBKAX;
JIUCKYCCUH, KOTOpBIE Jar0T
ydaummest BO3MO>KHOCTb
IpUOOPECTU OIBIT BEACHUS
KOHCTPYKTUBHOTO  JHAJIOTa;
IpynmnoBoi  paboThl WM
paboThl B Mapax, KOTOpbIE
yuar IIKOJIbHUKOB
KOMaH/IHON pabote "
B3aUMOJICUCTBUIO C JAPYTHUMH
JNETbMU;

— BKIIOYEHHE B  YpPOK
UTPOBBIX MPOIENYp, KOTOPhIE
IIOMOT'at0T MOJEPKATh
MOTHBAIIUIO

JleTel K IOIYYEHUIO 3HAHUU,
HAJIA)KUBAHUIO TTO3UTHUBHBIX
MEXIJINYHOCTHBIX
OTHOIIICHUHN B KJIacce,
IIOMOTal0T ~ YCTaHOBJIEHUIO
T00poKenaTeIbHON
aTMocdepsl BO BpeMs YpOKa;
— opraHuzanus 1iedcrsa
MOTHBHPOBaHHBIX "
SpPYAMPOBAHHBIX  ydalIUXCs
HaJ MX HEYCIEBAOINUMU
OJIHOKJIACCHMKAMH, JTAFOIIETO
HIKOJIbHUKAM COLIMAJIILHO
3HAYMMBbIN OIIBIT




COTPYJIHUYECTBA U B3aMMHOMU
MIOMOIIIH;

— WHUIUUPOBAHUE u
HOJIIEPIKKA
HCCIIEI0BATEIBCKOU
JESATENIbHOCTH  IIKOJIbHUKOB
B paMKax peaiu3alii HUMHU
WHIUBUIYaJIbHBIX u
TPYIIOBBIX
UCCJIEJIOBATEIICKUX
MIPOEKTOB, 91O Jact
HIKOJIbHUKAM ~ BO3MOYKHOCTH
npuobpectu HaBBIK
CaMOCTOSITENILHOTO PEeIleHuUs
TEOPETUYECKONH  ITPOOJIEMBI,
HaBBIK TEHEPUPOBAHUSI U
opopmiieHHST  COOCTBEHHBIX
u7iei, HaBBIK YBAKUTEIBHOTO
OTHONICHHSI K UY)KUM HJICSIM,
opopMIIeHHBIM B paboTax
JIPYTHUX HCCIIEIOBATEIEH,
HaBBIK MyOJIMYHOTO
BBICTYIUICHUS nepen
ayJIUTOpHEH,
apryMEHTUPOBAHHUS u
OTCTaWBaHUsA CBOEH TOYKHU
3peHusl.

Uroro 170
11 knacc.
Nenn | Tema/pasnen | Konuuecr | DiiekTpoHHbIE (LM(pPOBbBIE) dopma peasu3aunu

/m BO y4eOHO-MeTOquYeCKHe BOCIIMTATEIbHOIO

akajeMuy4 MaTepuasa NOTEHINAJIA TeMbI
€CKHX
4acos,
OTBOANM
bIX HA
OCBOCHHE
TeMbI

1 | OnexkrponuHa 27 Envnas xomutekuus - YCTaHOBJICHHE
MHKa 1 poBHIX JIOBEPUTEIIBHBIX OTHOILIECHHI

2 Konebanus u 60 O6paBOBaTeHLHLIX pPeCypCoOB MEXAY YYUTCIIEM M Cro
BOJIHBI httQ://SChOO|- YUYEHUKAMHU,

3 | OcHOBEHI 5 collection.edu.ru/catalog/pup | cmoco6eTByrommx
CrienuaabHOMI il/?subject=30 NO3UTUBHOMY  BOCIIPHSITHIO
TEeopuun Orkpeitas pusrka y4yalmuMucs TpeOoBaHMNA U
OTHOCHUTEJIbH http://www.physics.ru/course | npocs6 YUHUTES,
OCTH s/lop25part2/design/index.ht | npusneuenno ux BHUMaHUS
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I'azera «1 ceHTAOpsI»:
Marepuaibl Mo GU3NKe
http://1september.ru/
®decTuBaIb MEAATOTHYECKUX
uneit «OTKpBITBIA YPOK»
http://festival.1september.ru/
®duzuka.ru
http://www.fizika.ru
KM-mikomna
http://www.km-school.ru/
DNEeKTPOHHBINA y4eOHUK
http://www.physbook.ru/
Camas 6onbIas
AJICKTPOHHAs OMOIMOTEKA
Pynera. Ilouck kHur n
KypHAJIOB

http://bookfi.org/

K O00CyXIaeMoil Ha ypoke
uH(pOpMaIlUK, aKTUBU3AINH
ux M03HABaTENbHON
JesITeIbHOCTH;

— MoOyX/IeHHEe LIKOJIbHUKOB
co0iroaaTh Ha ypoKe
OOIIeNTPUHSATHIC HOPMBI
MOBE/ICHUS, npaBuiia
o0ImeHus co
CTapIIUMHU(YIUTEIISIMH ) u
CBEPCTHUKAMU(IIKOJIbHUKAM
W), TPUHIUIB  y4eOHOM
JUCITUTUTAHBI u
camMOOpraHu3aluu;

— TIPUBJICYCHUEC BHUMAHHUS
HIKOJILHUKOB K IEHHOCTHOMY

aclieKTy  HW3ydYaeMbIX  Ha
ypokax SABJICHUH,
opraHu3anysi ux paboThI C
NOJy4aeMol  Ha  ypoke
COLMAIIBHO 3HAYMMOU
uHpopmanuen —
UHHUIUIPOBaHUE ee

O6CY)KIICHI/I$[, BBICKAa3bIBaHUA
yYalIUMHCST CBOETO MHEHHUS
0 €€ I0BOAY, BBIPAOOTKU
CBOETO K HEW OTHOLIECHUS;

- HCIIOJIb30BaHNE
BOCIIMTATEIbHBIX
BO3MOKHOCTEN COJEPIKAHUS
y4eOHOro Ipeamera dYepes

ACMOHCTpalrIo JCTAM
IIpUMEPOB  OTBETCTBCHHOTIO,
TpaXXJ1aHCKOTr'o IIOBCACHHUA,

MPOSIBIICHUST YEITOBEKOIIOOUS
U JI0OpOCEepACUYHOCTH, Yepe3
noJ00p  COOTBETCTBYIOIIUX
TEKCTOB JIIs1 YTEHUS, 3a7a4
JUISL pelieHusi, MPOOIeMHBIX
CUTyaIui 1l 00CYXKICHUS B
KJIacce;

— TpUMEHEHHE Ha YpOKe

WHTEPAKTUBHBIX dhopm
paboThI YUALUXCSA:
WHTEIJICKTYTbHBIX urp,
CTUMYJIUPYIOLTUX
MMO3HABATEIHHYIO
MOTHBALUI0  IIKOJbHUKOB;

JTUIAKTHYECKOro Tearpa, e
IIOJIyUEHHBIE  Ha  YpOKeE
3HaHHUS OOBITPBHIBAIOTCS B
TeaTpaJIbHbIX IOCTAHOBKAX;
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JIUCKYCCUW, KOTOpbIE Jal0T
y4aIuMcst BO3MOXHOCTb
nproOpeCTH OIBIT BEACHUS
KOHCTPYKTUBHOTO  JTHAJIOTa;
IpynmnoBoid  paboTbl WM
paboThl B mapax, KOTOpHIC
y4ar IIKOJIbHUKOB
KOMaHTHOH pabote u
B3aUMOJICHCTBUIO C IPYTHMHU
JIETbMU;

— BKJIIOYEHHME B  ypOK
UTPOBBIX IPOLIETYpP, KOTOPbIE
IIOMOT'at0T MOJIICPIKATh
MOTHUBALUIO

JleTed K IOJIY4YEHUIO 3HAHUU,
HaJIQ&)KUBAHUIO O3UTUBHBIX
MEKITHYHOCTHBIX
OTHOLLICHUH B KJiacce,
IIOMOTal0T ~ YCTaHOBJICHUIO
N0OpO’KEeNaTeNbHOM
aTMocdepsl BO BpeMs YpPOKa;
— opraHuzauus medcrsa
MOTHBUPOBAaHHBIX u
SPYAMPOBAHHBIX  yJaITUXCS
HaJl UX HEYCHEeBarOIUMHU
OJIHOKJIaCCHUKaMH, JAI0ILEro
HIKOJIbHUKAM COLIMAJIBHO
3HAYUMBbIU OIIBIT
COTPY/ZHUYECTBA U B3aMMHOMN
TIOMOIIIH;

- MHUIMHPOBaHUE u
HOJIEPIKKa
UCCIIEN0BATEIIbCKOU
JeSITETbHOCTH  IIKOJIBHUKOB
B paMKax peaju3alidl HMHU

WHIMBUTyaJIbHBIX "
TPYIIOBBIX
UCCIIEIOBATEIHCKIX
MIPOEKTOB, qTO Jact
IIKOJIbHUKAM ~ BO3MOKHOCTh
npuodpecTu HaBBIK

CaMOCTOSITEITFHOTO PEIIeHUS
TEOPETUYECKOH  MPOOJIEMBI,
HaBBIK TEHEPHUPOBAaHUS U
oopmieHuss COOCTBEHHBIX
WJeH, HaBBIK YBAXUTEIHHOTO
OTHOILIEHUS K UY)KUM HJIEsM,
opopmiieHHBIM B paboTax

JIPYTUX HCCIe10BaTeNeH,
HAaBBIK MyOJIMYHOTO
BBICTYTUICHUS nepexn

ayJIATOpHEN,




apryMEHTUPOBAHUS U
OTCTaWBaHUI CBOEU TOYKH
3pEHUS.

Hrtoro
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KPAUTEPUU U HOPMbI OIIEHKHY 3HAHUI, YMEHU 1 HABBIKOB

YYAIIMXCSA

Ouemca VCTHBIX OTBETOB VUAIIIMXCH

OueHka «5» CTaBUTBHCSA B TOM CIIydae, €CJIM YYallUKCs MOKa3bIBA€T BEPHOE NMOHUMAaHUE
(U3UYECKON CYNTHOCTH pacCMaTPUBAEMBIX SIBICHUM U 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHH, a
TaK k€ MPaBHIbHOE ompeselieHne (PU3NYecCKUX BEIMYUH, UX EIUHHI] U CIIOCOOOB HM3MEpPEHUS:
MPaBUJILHO BBIMOJTHSAET YEPTEKHU, CXEMbl M TpadUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIaHY,
COTPOBOXKAAET pacCKa3 COOCTBEHHBIMH TIpUMEpPaMH, YMEET NPUMEHSATh 3HAHHUS B HOBOU
CUTyallUM TIPU BBINIOJHEHUU TMPAKTUYECKUX 3aJaHHi; MOMXET YCTAHOBHUTH CBSI3b MEXKIY
U3y4aeMbIM M paHee U3YUYCHHBIM MaTepUaIOM MO Kypcy (U3MKH, a TakKe C MaTepHalioM,
YCBOCHHBIM IIPU U3YUYEHHUH JAPYTUX MPEIMETOB.

Onenka «4» CTaBUTHCS, €CITU OTBET yUEHHUKa YAOBIETBOPSET OCHOBHBIM TPeOOBaHUSM
Ha OIIEHKY 5, HO JaH 0e3 WCII0JIb30BaHHSA COOCTBEHHOIO IlJIaHA, HOBBIX HpPHUMEpOB, 0€3




N

IPUMEHEHUs 3HAaHUII B HOBOHM CHUTyaluu, 6€3 HCIIOJIIb30BAHMS CBSI3€H C paHEe W3YYEHHBIM
MaTepuajioM M MaTepHUajJOM, YCBOCHHBIM MpU H3YYEHHUH [Jp. MPEAMETOB: €CIHU Ydalluiics
JOITYCTHII OJIHY OIIMOKY WJIH He O0Jiee IBYX HEAOUYETOB U MOKET UX UCIIPABUTH CAMOCTOSTEIHHO
WM ¢ HEOOIBILIOM MTOMOIIBIO YUUTES.

Onenka «3» CTaBUTHCS, €CIIM yYAIIHICS MPABUIHBHO TOHUMAET (PU3HUYECKYIO CYIIHOCTh
paccMaTpUBaeMBbIX SIBJICHUM M 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/EIbHbIE IPOOEIBI B
YCBOCHHUHU BOIPOCOB Kypca (PU3WKH, HE MPEMSATCTBYIONINE AabHEHIIIEMY YCBOCHHIO BOIIPOCOB
MPOrpaMMHOT0 MaTepuana: yMeeT MPUMEHSTh MOJy4YeHHbIe 3HAHUSA IPH PEHICHUH MPOCTHIX
3a/1a4 C UCIOJB30BaHUEM TOTOBBIX (DOPMYIT, HO 3aTPyIHSAETCS MPH PEUICHUH 3aa4, TPEOYIOMIIX
npeoOpa3oBaHusl HEKOTOPHIX (OPMYI, JONMYCTHJI HE Oojiee OMHOW TpyOoO OmHUOKH M ABYX
Heno4ETOB, He Ooliee OAHOW TpyOOW W OJHOW HerpyOoil ommOku, He Oonee 2-3 HErpyOBIX
OImMOO0K, OHOW HEerpyOOi OMMOKY U TPEX HEOUETOB; TOMYCTUI 4-5 HEJOUETOB.

OneHka «2» CTaBHUTCS, €CIIM yUYaIHiics HE OBJIAJE] OCHOBHBIMH 3HAHUSIMU U YMEHUSIMU
B COOTBETCTBUU C TPEOOBAHUSMHU MPOTPaMMbl U JOIYCTHJI OOJIbILIE OMIMOOK M HEAOUYETOB UYeM
HEOOXOAUMO JIJISl OLICHKH <«3».

OueHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT

Ounenka «5» CTaBUTCS 3a pPa0dOTy, BBHINIOJHEHHYIO TIOJHOCTHIO 0€3 OmHOOK W
HEIOYETOB.

Onenka «4» CTaBUTCS 32 paObOTYy, BBITOJIHEHHYIO TTOJHOCTBIO, HO MTPH HATMYNY B HEH He
Oonee ogHOM TpyOOit U OIHOM HErpyOOU OMIMOKY U OJJHOTO HEeJ0UYETa, He Oosee TPEX HET0UETOB.

Onenka «3» CTaBHTCSA, €CJIM YUYCHUK MPABWIHHO BBIOJHWI HE MeHee 2/3 Bcelt paboThl
WIH JONYyCTUI He Oosee oJHOM rpyOol ommOKH H.JBYX HEI04€TOB, HE Oojee OJHOM Trpy0oii
OIIMOKH U OJTHOM HerpyOoit ommOKH, HE Oosee Tpex HEerpyObIxX
omunbOK, OJHON HerpyOol OMmMOKM U TpeX HeIo4ETOB, MpU Hamuuuu 4 - 5 HEJOUYETOB.

OueHka «2» CTaBUTCS, €CIIA YUCIO OMIMOOK U HEIOUETOB MPEBBICKIIO HOPMY ISl OLIEHKU
3 WM TPaBUIIBLHO BBIMOJIHEHO MEHee 2/3 Bcelt paboThI.

Ouenka J1a60paTOpPHbIX PadoT

OneHka «5» CTaBUTCS, €CIIM Y4YAIlUICS BBHIMOJHSAET PabOTy B MOJHOM OOBEME C
COOJIOZICHMEM HEOOXOJMMOM TIOCIICIOBATSIIBHOCTH TIPOBEACHHUS OIBITOB W H3MEpPEHUN;
CaMOCTOSITENILHO ¥ PAallMOHAILHO MOHTHUPYET HEo0XO0auMoe OOOpYIOBaHHE, BCE OIBITHI
MPOBOJMT B YCIIOBUSAX M PEKUMaX, 0OCCIICUNBAIONINX TOJydECHUE MPABIIBHBIX PE3YJIbTaTOB U
BBIBOJIOB; COONO/IaeT TpeOoBaHUs MpaBUil O€30MacHOCTH TPyJda; B OTYETE MPaBUIBHO U
AKKypaTHO BBITIOJHSCT BCE 3alWCH, TAOJWIBI, PUCYHKH, YEPTEIKH, TPa(UKW, BBHIYHCICHUS;
MIPABUJILHO BBIMIOJIHSAET aHAIIU3 MOTPEIIHOCTEH.

Ouenka «4» CTaBUTCSA, €CIU BBINOJHEHB TPEOOBAaHUS K OILEHKE «5» , HO OBLIO
JIOTIYIIIEHO JIBa - TPU HEeJ0YeTa, He 0oJiee 0JHOM Herpy0Ooil OIMOKH 1 OAHOTO HeT0uETa.

Ouenka «3» craBuTcs, ecinu paboTa BBINOJTHEHA HE TOJHOCTBIO, HO 00BEM
BBITIOJTHEHHOM YacTH TaKOB, TIO3BOJISIET TMONYYHUTh MPABUJIbHBIE PE3yNbTaThl ¥ BBIBOJBIL:
€CJIA B XO/I¢ TIPOBECHUS OTIBITA M H3MEPEHU OBUTH JIOMYIICHBI OIITHOKH.

Onenka «2» CTaBUTCS, ecid paboTa BBHINOJIHEHA HE TMOJHOCTBIO MU 00bEM
BBITIOJTHCHHONH YacTH pabOThI HE IO3BOJISET CHACNATh NMPABUIBHBIX BBIBOJIOB: €CIIH OIBITHI,
WU3MEPEHUS, BBIYUCIICHUS, HAOTIOACHUS TPOU3BOIUINCH HEMPABUIBHO.

Bo Bcex ciydasx oreHKa CHIDKAeTCs, €CIM YYEHUK He coOironman TpeOoBaHUS MpaBUII
0€30I1acCHOCTH Ipy/a.

IlepeyeHb omIMOOK

l. I'py0Oble ommoKu
Hesnanue omnpeneneHuii OCHOBHBIX MOHSTHI, 3aKOHOB, MPaBUJI, MOJOXKEHUN Teopuu, HopmyIl,
OOIIETTPUHATHIX CUMBOJIOB, 0003HaueHUs (PU3MUECKUX BEJINYHH, €IUHHUILY U3MEPEHHUS.
Heymenue BbIACTATH B OTBETE IJ1aBHOE.
Heymenune mnpuMeHsATh 3HaHMSA Il pEHICHUS 3a7a4 U OOBSICHEHUS (PU3UYECKUX SBICHMIA;
HENPaBWJIbHO CHOPMYIUPOBAHHBIE BOINPOCHI, 3aJaHMsl WJIM HEBEpHbIE OOBSICHEHHS XO/la HX
pelICHUs, HE3HAHWE IIPUEMOB pELICHUs 3aJay, AHAJIOTMYHBIX paHee PELIEHHBIM B KJIACCE;
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OLIMOKH, IOKA3bIBAIOIINE HENPaBHIbHOE IMOHMMAaHUE YCIOBUS 3aJauyd WM HENpaBHIBHOE
HCTOJIKOBAHUE PEIICHHUS.
Heymenue untate 1 cTpOUTh rpaduKu ¥ MPUHIUIHAIBHBIE CXEMBI
HeymeHnne moarotoBuTh K paboTe yCTaHOBKY WM JlabopatopHOoe 00OpyAoBaHUE, MPOBECTH
OTIBIT, HEOOXOIMMBIE PACUEThl MJIM MCIIOJIb30BaTh MOIyUYECHHBIE TAHHBIC [T BHIBOJIOB.
HebpexHoe oTHOIIEHHE K 1a00paTOpHOMY O0OPYIOBAHUIO U U3MEPUTENLHBIM IPUOOpaM.
Heymenue onpenenuts nokazaHus U3MEPUTEIBHOTO TpUOOpa.
Hapymenne TpeGoBanuii mpaBui 0€30MacHOrO TPyAa MPH BBITOJIHEHUN YKCIIEPUMEHTA.

I1. HerpyOble ommoxu
Hetounoctu hopmynupoBok, onpeeneHuii, 3aKOHOB, TEOPHii, BEI3BAHHBIX HEMOJIHOTOI OTBETa
OCHOBHBIX TPHU3HAKOB oOIlpenenseMoro MoHATHA. OmuOKM, BbI3BaHHBIE HECOOIIOICHUEM
YCIIOBUH MPOBEACHUSI OIbITA WIIK U3MEPEHHUIA.
OmubKu B YCIOBHBIX OOO3HAUYEHHUSX HA MPUHIMIIHAIBHBIX CXEMaX, HETOYHOCTH YEPTEKei,
rpaduKoB, CXEM.
[Tpomyck WM HETOUYHOE HAMCAaHUE HAUMEHOBAHHA €IMHUL] (PU3HMUECKUX BEINYHH.
HepannonanbHbIil BBIOOP X0/1a pelIeHusl.

I11. Hegouernl

HepaunoHnanbHble 3amucu TNPU  BBIYMCICHUSX, HEpallMOHAJIbHBbIE MPUEMBbl BBIYMCICHUH,
peoOpa3oBaHuil U pelIeHUs 3a/1ay.
ApudmeTndeckre OMMOKU B BEIYMCICHUSX, €CIIH 3TH OLIMOKHU Irpy00 HE HCKaXKalT pealbHOCTh
MOJIy4EHHOTO pe3ysIbTara.
OTtaenpHbIE MOTPEMIHOCTH B (POPMYIHPOBKE BOIPOCA UM OTBETA.
HebperxHoe BbIOIHEHNE 3aMuceil, YepTexkeit, cxeM, rpadukos.
Opdorpaduueckre U MyHKTyallHOHHBIE OIMIMOKH.
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