[Tpunoxxenue Ne 7

K IIPHUKa3y
OT 06 1ol Nezo// -+
GEPAIOBAT
ITPUHSITO TIPUHSATO I TBEPHIERO
Ha 3aceljaHuH Kadeapsl Ha 3acelaHuu YUeHoro 70, g}) (Dﬁtfi;il Coy
¢uzukun OMII COY cosera ®MIII COY [ JABA Eﬂy.ypasOBa
IIpotokoa Ne 2 IIporokon Ne 7 S dyokt "g 2024 r.
OT«OLZ» oo 2024T. OT«OL» oL 2024rT. Vig—e0,%8
e 2
PABOYAS ITPOT'PAMMA

CPEJHEI'O OBIHIEI'O OBPA3OBAHMUS
YYEBHOI'O TIPEIMETA «®U3UKA»
(YIJIYBJEHHBIA YPOBEHD)

CocraBuTenu:
Kyparun M.M., 3aBexytouinii kadenpo# dusuxu, yaurens OPMII COY

Kpacnosipck 2024



HHOACHUTEJIBHAA 3AIIUCKA

Hacrosimmas nporpamMma cocraBieHa Ha ocHOBe DeiepanbHON pabodeil mporpaMMBbl Cpei-
Hero obmero oopaszoBanus «Pusnka. YrimyOneHHbIH ypoBeHby, DenepanbHol 00pa3oBaTebHON
porpaMMBbl cpeHero odmiero oopasoBanusi, OCHOBHOH 00pa30BaTebHON MPOTPAMMBI CPEIHETO
obmero obpazoBanus Puzuko-maTeMaTudeckoi mkojbsl-uHTepHaTa ®I'AOY BO «Cubupckuit
dbenepanbhplii yHHUBepcuTeT» (naiee — OMII COY, OOII COO OMII CDYVY), aBTOpCKOU
nporpammbel B.A. KacesHoBa nmsi oOmieoOpaszoBarenbHbIX yupexaeHuit 10-11 kmaccoB u
MO/IJIC)KUT HE TIOCPEACTBEHHOMY IMMPUMEHEHHIO TIPH peanu3anuu oosizarensHoi yactu OOIT COO
OMII COY. B coorBerctBuu ¢ yueOHbIM mmanoM OMIII kype yueOHOro npeamera «Duznkar
usydaercs ¢ 10 mo 11 kmacc B oObeMe 5 4acoB B HEZCIIO, B TCUCHUE KAXKJIOTO roja o0ydeHus,
Bcero 340 yacos.

JlanHast  mporpamMma  OHpeleNsieT  MPEIMETHOE  COJAEp)KAHHWE,  yCTAHABJIMBACT
pacmpezieieHne y4yeOHBIX 4YacoB MO TEMaTHYECKUM paszjesiaM Kypca U MOCIe0BaTeIbHOCTh
W3YYEHHUS TEM U Pa3/ieJIOB yueOHOTo MpeaMeTa ¢ Y4eTOM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3€H, TOTMKH Y4eOHOT0 IpoIecca, BO3pACTHBIX 0COOEHHOCTEH oOyuatouxcs. [Iporpamma naet
MpEJICTaBICHUE O LENIX, COJACpKAHUM, 0OIIel cTpaTeruu oOy4yeHUs, BOCIUTAHUS U Pa3BUTHUS
oOyuaromuxcs cpecTBamMu yuyeOHoro npeamera «Pusnka» Ha yriyonenHoM yposHe. IIporpamma
MO3BOJISIET C(HOPMHUPOBATH Y yUAIIUXCS JTOCTATOYHO IIMPOKOE TPEACTaBICHUE O (DU3MUYECKOU
KapThHEe MHUpa. B mporpamme mpenrycMOTPEHO HCIOJIb30BaHUWE PAa3HOOOPa3HBIX (opm
OpraHm3aly y4eOHOTO TpoIecca, BHEAPCHHE COBPEMEHHBIX METOJIOB OOydYeHUs U
MeJarornyeckux TEXHOJOTHM, a TakkKe ydeTa MecTHbIX ycnoBuil. I[Iporpamma mno3Boisier
YBEJIMYUTh BpEMs Ha peEUICHHE KOMIUIEKCHBIX 3a/ay, 3a7ay IMOBBIIIEHHOW CIOKHOCTH,
7a00paTOpHBIl MPaKTUKYM, OOJbIIe YAENSATh BHUMAaHUE U3YYEHHIO METOJ0JIOTHYECKUX
BOITPOCOB.

W3ydyeHue kypca (QU3MKH YIIIyOJIEHHOTO YpPOBHS IIO3BOJIIET pEalM30BaTh 3aJayu
npoecCHOHANBbHOM OpPHEHTAllMM, HANpaBiIeHO Ha CO3JaHHME YCIOBUN JUIsl MPOSIBICHUSI CBOUX
MHTEJJIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEN KaXKAbIM yUalIUMCsl, KOTOPbIe HEOOXOIUMBI ISt
MPOJIOJDKEHHsT 00pa3oBaHMsI B BBICIIMX YYE€OHBIX 3aBEJCHHSIX IO Pa3IMYHBIM  (PHU3UKO-
TEXHUYECKUM U UH)KEHEPHBIM CHEI[UATbHOCTSIM.

O0mas xapakrepucTuka yueOHoro npeamera «@uzuka»

®du3nka Kak HayKa 0 HauboJiee 00X 3aKOHAX MPUPOJIbI, BBICTYIIAsA B KaU4€CTBE yUeOHOTO
npeaMeTa B IIKOJIEe, BHOCUT CYILIECTBEHHBIM BKJIaJ B CUCTEMY 3HaHMH 00 OKpYXaroIleM MHpE.
[konpHBIH Kypc (U3UKH — CHUCTEMOOOPA3YIOUINI [JIs €CTeCTBEHHO-HAYYHBIX Y4EeOHBIX
MIPEIMETOB, MOCKOJIbKY (PM3MUECKHE 3aKOHBI JIe)KaT B OCHOBE MTPOLIECCOB U SIBICHUN, U3y4aeMBbIX
XUMueH, Omomnoruei, ¢usmveckoil reorpadpueil u actpoHomueil. Vcnonb3oBaHue M aKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM OMpEeAeNio XapakTep U OypHOE pa3BUTHE Pa3sHOOOPA3HbIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IIOJyYeHHsS HOBBIX
MaTepHajioB C 33/JIaHHBIMU CBOWCTBaMM U Jp. M3yueHue (U3MKM BHOCHT OCHOBHOM BKIaJ B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHOM KapTHHBI MHpa Yydaluxcs, B (opMupoBaHHE yMEHUM
MPUMEHSTh HayYHBI METO/1 TO3HAHUS NP BHIMOJIHEHUN UMHU y4eOHBIX UCCIIETOBAHUM.

B ocHOBy kypca ¢u3MKHM CcpelHEeH IIKOJIBI IOJIOKEH Pl HJeH, KOTOpPhIE MOKHO
paccMaTpuBaTh Kak MPUHIUIIBI €70 IIOCTPOCHMUS.



Hness uesoctHocTu. B cOOTBETCTBUMM € HEM KypC ABIIACTCS JIOTMYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3lesioB (PU3UKH, BKIIOYACT KaK BOMPOCHI KJIACCHUECKOW, TaK
U COBPEMEHHOH (U3UKH.

Hnes renepanu3zanmu. B cooTBeTcTBUM C Hell MaTepuanl Kypca (pu3uku 0OBEIWHEH BOKPYT
¢usuueckux Teopuid. Bemymmm B Kypce sBisercs  (GOpMUpOBAaHHE IpPEACTABICHUI
O CTPYKTYPHBIX YPOBHSX MaTepUH, BELIECTBE U MOJIE.

HUnes rymanurapuszanmu. Ee peanusanus mnpeanosnaraeT MCIONIb30BAHHME TI'yMaHHTapHOIO
noTeHuana GU3N4ecKoi HayKH, OCMBICIIEHUE CBA3M PAa3BUTUSA (PU3UKHU C Pa3BUTHEM OOILIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 3KOJIOIMYECKMMHU ITPOOIeMaMu.

Hness mpukiaagHoii HampasjeHHocTH. Kypc ¢usukm yriayOrmeHHOro ypoBHS Mpeamnojaraet
3HAKOMCTBO C IIMPOKHM KPYrOM TEXHUYECKHX M TEXHOJIOTMYECKUX IPUIOKEHUM H3Y4YEHHBIX
TeOpuii M 3akoHOB. [Ipu 53TOM paccMaTpuBarOTCsI Ha YpPOBHE OOLIMX MpeICTaBICHHUMA
Y COBpEMEHHbIE TEXHUUYECKUE YCTPONUCTBA U TEXHOJIOTUH.

HUness H3kojiorM3anmu  pealn3yercss IOCPEICTBOM  BBEICHHUS DJIEMEHTOB  COACPIKAHMS,
HOCBALIEHHBIX JKOJOTHYECKUM IpoOjeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbl C pa3BUTHEM
TEXHUKU U TEXHOJIOTHH, a TakKe 00CYXIeHHs MpoOJieM PalMOHAIBLHOIO MPHUPOIOIOIb30BaAHMS
U 3KOJIOrHYecKoi 0€30acHOCTH.

OcBoeHMe cofepXaHUS [POrpaMMbl IIOCTPOEHO HA  IPUHLMIAX  CHUCTEMHO-
NeSTeIbHOCTHOTO moaxona. s (u3ukm peanuszamust 3THX NPUHIUIOB Oa3upyercss Ha
UCTIOJIb30BAaHUM CaMOCTOSITEILHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO IECWCTBYMOMIETo (hakropa
yueOHoro mpouecca. s yriayOIEeHHOrO ypOBHS — 3TO CHCTEMA CaMOCTOSTEIBHOIO
YUEHHUYECKOr0 HKCIIEPUMEHTA, BKIIIOYAIOILETro (PpOHTANIbHbBIE YYEHUYECKHE OIIBITHI IPU U3yYCHUU
HOBOI'0 MaTepHaia, 1abopaTropHble paboThl U paboThl puzndeckoro npakrukyma. [Ipu atom noa
paboTaMu MPaKTUKyMa MOHUMAETCs CaMOCTOSATENILHOE MCCIIE0BaHUE, KOTOPOE MPOBOJUTCS IO
PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOr0 BUia 0€3 MOLIaroBOi MHCTPYKIMH.

B nmporpamme cuctema y4eHHYECKOTO SKCIIEPUMEHTa, JabOpaTOpHBIX paboT M
IPAKTUKyMa MPECTaBlIeHA €JUHBIM IepeuHeM. BoIOOp TeMaTuKu 1)1 3TUX BUAOB YUEHHMUECKUX
MPAKTUYECKUX PabOT OCYIIECTBISETCS yYaCTHHUKAMU 00pa3oBaTeIbHOTO Ipoliecca MCXOAsl U3
OCOOEHHOCTEHl MOYpPOYHOIO IIJJaHUPOBAaHUS U OCHalleHWs KabuHeta @usuku. [lpm sTOM
oOecrieunBaeTcs OBJIAJIEHUE OOYYarOIIMMUCA YMEHMSIMH IPOBOAUTH MpsIMble M KOCBEHHbBIE
U3MEpPEeHUs, MCCIeI0OBaHUs 3aBHCUMOCTEH (M3MYECKMX BEIMYUH M TOCTAHOBKY OIBITOB IIO
IIPOBEPKE NPEUIOKEHHBIX TUIIOTES.

B nporpamme Gombllioe BHUMaHHME YAENSETCS DPELICHHUIO PACUYETHBIX U KaUeCTBEHHBIX
3anad. [Ipu 3TOM A pacdyeTHBIX 3a4ad NPUOPUTETOM SIBJIIOTCS 3aladd C SIBHO 33aJlaHHOW U
HESBHO 3aJaHHOW (PU3MUECKONM MOJENbI0, MO3BOJISIONINE MPUMEHSITh H3YYEHHBIE 3aKOHbI
Y 3aKOHOMEPHOCTH KaK M3 OJIHOTO paszfiesia Kypca, Tak U MHTErpupysl NMpUMEHEHUE 3HaHUN U3
pa3HbIX pazzenoB. /[ kaueCTBEHHBIX 3a]1a4 IPUOPUTETOM SIBJISIOTCS 3a/1aHus Ha 0ObsiCHEHHE /
npeJcKa3aHue MPOTeKaHWs (U3NYECKUX SIBICHUW U TPOLIECCOB B OKPYXKAIOMIEH >KU3HU,
TpeOyrole BbIOOpa (u3MuecKOW MOJENU JUIs CHUTyallud HpPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa.

B cootBerctBum ¢ TpeboBanusMu PI'OC COO K MaTepHaTbHO-TEXHUYECKOMY
o0ecreyeHn0 y4eOHOro Imporecca Kypc (QHU3UKH YIIyOJEHHOIO YpPOBHS B CpEJHEH IIKOJje
M3y4aeTcss B YCJIOBUAX MpEAMETHOro kabuHera. B xabunere ¢u3uku nMeercs HEOOXOAUMOE
nabopaTtopHoe 000pynOBaHUE I BHIIOJIHEHUS YKAa3aHHBIX B POrpaMMe YUYEHHUECKHUX OIBITOB,
1a00paTOPHBIX pabOT U pabOT MPAKTHKyMa, a TAK)KE IEMOHCTPAITMOHHOE 000PYyI0BaHHE.



JleMOHCTpanoHHOE  000pyJaOBaHHE (OPMHUPYETCS B COOTBETCTBUH  C IPUHIIUIIOM
MUHUMAaIbLHOU JOCTAaTOYHOCTH H obecrieunBaeT MOCTAHOBKY IMCPCUYHUCICHHBIX B IIPOrpaMmMe
KIIIOYECBBIX I[eMOHCTpaI_II/Iﬁ AJI UCCIICAOBAHUA N3YyHaCMbIX SIBJICHUHN 1 MponccCoB, SMIIUPHUICCKUX
n (bYHI[aMeHTaJIbHBIX 3aKOHOB, UX TCXHUYCCKUX HpHMeHeHHﬁ.

JlaGopaTtopHoe 000OpyAOBaHHE IS YYEHHYECKHUX NPAKTHUECKUX paboT Qopmupyercs
B BHJIC TEMAaTHYEeCKUX KOMIUICKTOB M OOECIIEYMBACTCS B pacueTe OJHOTO KOMILIEKTa Ha JIBYX
oOyuarommxcs. Temarndyeckue KOMIUICKTHI J1Ta0OpaTopHOro OOOpPYJOBaHUS IOCTPOCHBI Ha
KOMIUIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M HU(POBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPHUTENIBHBIX CHCTEM B BU/IE IU(POBBIX JTa00OPATOPHI.

ey n3ydyenust yueoHoro npeamera «puznkar
OCHOBHBIMU TIETISIMU U3Y4Y€HUs GPUUKU B 00IIEM 00pa30BaHHUHU SBIISIOTCS:

- (opmHpoBaHUE UHTEPECA U CTPEMIICHUS 00YUAIOIIUXCS K HAYYHOMY U3YUYECHHUIO IPUPOJIBL,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

- pa3BUTHE  MPEICTABICHMH O HAY4HOM  METOA€  IO3HaHUS U (GOpMHUpPOBaHUE
UCCIIEIOBATEIbCKOTO OTHOLIEHUS K OKpPYXAroIUM SBJICHUAM; (OPMHUPOBAHUE HAYYHOI'O
MHUPOBO33PEHUSI KaK pe3yjbTaTa H3y4yeHHsT OCHOB CTPOEHHMs MaTepuu U (pyHIaMEHTaJIbHBIX
3aKOHOB (pr3uKH; PopMUpOBaHHE YMEHUH OOBSCHATH SIBICHUS C MCIOJIH30BAHNEM (PH3UUECKUX
3HAHUH U HAYYHBIX JOKA3aTEIbCTB; (HOPMUPOBAHKE MIPEICTABICHUH O POTIH (GU3UKH ISl PA3BUTHS
JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH;

- pa3BUTHE TPEICTABICHUH O BO3MOXKHBIX cdepax Oynymedl mnpodeccnoHaIbHOR
NEeSITEIbHOCTH, CBSI3aHHBIX C (DU3MKOHM, IIOJATrOTOBKA K JalbHEHIIeMy OOY4YeHHIO B 3TOM
HalpaBJICHUU.

JlocTikenne 3TuX 1enel obecrneynBaeTcsl pelieHHeM CIeIyoIUX 3ajJay B Ipolecce
U3ydeHHs Kypca GU3MKU Ha YpPOBHE CpeHEro o01iero o0pa3oBaHus:

- TNpUOOpETeHHE CHUCTEMbl 3HAHUH 00 OOImMX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOPHSIX, BKIIFOUAsT MEXAHUKY, MOJIEKYJSIPHYIO (PH3UKY, SJEKTPOJANHAMUKY, KBAHTOBYIO (DU3HKY
U 3JIEMEHTHI aCTPOPU3HKH;

- (opmHpoBaHHE YMEHUH MPUMEHATH TEOPETUIECCKHUE 3HAHUS JIJIs1 OOBSICHEHUS (PU3HMUECKIX
SIBIICHU B TIPUPOJIE U ISl IPUHSATHUS MPAKTHIECKUX PEIICHUI B TTOBCEIHEBHOM KU3HH,

- OCBOEHHE CIIOCOOOB PEIICHUs PA3TUYHBIX 33/1a4 C SBHO 3aJJaHHON (PU3HMUECKON MOJIEIbIO,
3aja4, MOJPa3yMEBAIOIIUX CaMOCTOATENbHOE cO37aHue (U3NYECKON MOjenH, aJeKBaTHOM
YCIIOBHSM 33Jlaud, B TOM YHCJIE 3a]1a4 HH)XEHEPHOTO XapaKkTepa;

- TOHMMaHUE (U3UYECKUX OCHOB U NMPUHLMIIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB
U TEXHOJIOTMYECKHX TPOIIECCOB, HX BIMSHUS Ha OKPYKAIOIIYIO CPEIY;

- OBJAJEHHE METOAAMH CAMOCTOSITENFHOTO IUIAHUPOBAHHS U MPOBENEHUsS (PrU3muecKux
OKCTIEPUMEHTOB, aHallM3a ¥ WHTEpHpeTalud WHPOPMALUHU, ONPEACICHUS JTOCTOBEPHOCTH
HOJTYYEHHOTO Pe3yJIbTara,;

- CO3J]aHME€ YCIOBMH Ul pa3BUTHS YMEHHUH MPOEKTHO-HMCCIIENOBATENbCKOM, TBOPUECKON
NeSITeIbHOCTH; Pa3BUTHE MHTepeca K cdepaM NpodecCHOHAIBHONW AEATEIbHOCTH, CBS3aHHOU
¢ PUBHUKOM.

Ilnanupyemsble pe3yibTaThbl OCBOCHHS Y4€OHOI0 npeaAMeTa «(PU3MKa» HA YPOBHE CPeHEro
o01ero oopazoBanus (Yriayo0JéHHbINH YPOBEHb)

OcBoenune yuebHOro mpeamera «PDus3uka» Ha ypOBHE CpPEAHETo 00IIero oopa3oBaHUS



(yrmyOn€HHBIM ~ ypOBEHb)  o0ecmedyuBaeT  JOCTHIKEHHWE  CICAYIOIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEAMETHBIX 00pPa30BaTEIbHBIX PE3yIbTaTOB.

JIn4HOCTHBIE pe3yJaIbTaThl
I'pasicoanckoe socnumanue:

- copMHPOBAaHHOCTh TPAKIAHCKOW TO3MIUHK OOy4aromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOrO OOIIECTBA;

- TOPUHATHE TPAJULUOHHBIX OOIIEYEIOBEYECKUX T'YMAHMCTUYECKUX M JAEMOKPATHUECKUX
IIEHHOCTEH;

- TOTOBHOCTh BECTH COBMECTHYIO AESTEIBbHOCTh B MHTEpECax TIpa’kJaHCKOro OOIecTBa,
y4acTBOBATh B CAMOYIPABJICHUH B IIKOJIE U IETCKO-FOHOLIECKHX OpPraHU3aIHsiX;

- YMEHHE B3aMMOJICHCTBOBATh C COIMAJIbHBIMH HMHCTUTYTAMH B COOTBETCTBHU C HX
(GYHKUIMSAMEI ¥ Ha3HAYCHUEM;

- TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEILHOCTH.

Ilampuomuueckoe éocnumanue:

- chOPMHUPOBAHHOCTH POCCUMCKON TPaXT1aHCKON UACHTUYHOCTH, MATPHOTU3MA;

- IEHHOCTHOE OTHOIIIEHUE K TOCYAapCTBEHHBIM CUMBOJIaM; TOCTHXKeHUsIM Poccun B pusnke
U TEXHUKE.

/lyxoeno-upascmeenHnoe eocnumanue:

- copMHPOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO MTOBEICHHS,;

- CIIOCOOHOCTH OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIC PEUICHUS, OPUECHTHPYSCH
Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI M [IEHHOCTH, B TOM YHCJIE B ICSATEILHOCTH YUEHOTO;

- OCO3HaHWE JIMYHOTO BKJAJa B IOCTPOEHUE YCTOMYMBOrO OYAYIIEro. DCTETUYECKOE
BOCIHTAHUE:

- DICTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas SCTETHUKY HAYYHOTO TBOPYECTBA, IPUCYIIIETO
¢du3nueckoil Hayke.

Tpyooesoe socnumanue:

- HHTEpeC K pa3NuYHbIM cdepamM NpodecCHOHATBHON NesTeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOM M TEXHUKOM, yMEHHE COBEPIIIATh OCO3HAHHBIN BBIOOP OyayIei npodeccuun
U pealln30BBIBATh COOCTBEHHBIC )KU3HEHHBIC TIAHBI;

- TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO M CaMOOOpa30BaHUIO B 00y1acTU (U3HKK HA
HPOTSKEHUH BCEH JKU3HU.

JKonozuueckoe eocnumanue:

- c(opMHPOBAaHHOCTh 3KOJOTUYECKOM KYJIbTYpPbl, OCO3HAaHHE TIJOOAIBHOIO XapakTepa
HKOJIOTHUECKUX MPobIeMm;

- IUJAHUPOBAHUE W OCYLIECTBICHUE JIEHCTBUM B OKPYKAIOIIEH Cpele Ha OCHOBE 3HAHUSA
1eJIel YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA;

- pacmupeHue OIbITa JCSTEIBHOCTH DSKOJOTHYECKOH HAalpaBIEeHHOCTH Ha OCHOBE
UMEIOINXCs 3HAaHUH 10 (hn3nke. [IeHHOCTH Hay9IHOTO MTO3HAHMS:

- c(opMHPOBAaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTH (PU3HYECKON HAYKH;

- OCO3HaHHE IIEHHOCTU Hay4HOH JIesTeNbHOCTH, TOTOBHOCTh B MPOLIECCE U3YUYeHUs! (PUBNKU
OCYILECTBIISATh MMPOEKTHYIO U UCCIIEAOBATENBCKYIO IEATEbHOCTh MHUBHUIYaIbHO U B TPYIIIIE.

B mpomecce MOCTHXEHUS JMYHOCTHBIX PE3yIbTATOB OCBOCHUS TPOTPAMMBI CPEITHETrO
obmero o6Opa3oBaHus 1O (U3UKE Y OOYYAIOMIMXCS COBEPIIEHCTBYETCS AMOIMOHAIBHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUpPOBaHHOCTD:

- CaMOCO3HaHU$, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHATILHOE COCTOSIHUE,



BHJICTh HAIPABJICHUS Pa3BUTHS COOCTBEHHOM AMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e;

- CaMOpCTryJIMpOBaHul, BKJIIIOYAKOLICTO CaMOKOHTPOIJIb, YMCHHC MNPpUHHUMATDh
OTBETCTBEHHOCTh 3a CBOE TIOBEIICHHE, CIOCOOHOCTh aJalTUPOBATHCS K OSMOIMOHATBHBIM
HN3MCHCHUSAM U IPOSABIIATH I‘I/I6KOCTB, OBITH OTKPBITHIM HOBOMY,

- BHYTPEHHEH MOTHBAIMH, BKIIOYAIONICH CTpPEeMJICHUE K JOCTI)KCHUIO IENH U YCIeXy,
ONITUMU3M, HHUIIMATUBHOCTh, YMCHHUE JICHCTBOBATH, HCXOJISl U3 CBOMX BO3MOXKHOCTEH;

- SMIIATHH, BKJIFOYAIONICH CIIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHHE APYIHX,
YYUTBIBATh €TI0 NIPU OCYIIECTBICHUH OOIICHHUS, CIIOCOOHOCTh K COYYBCTBHIO U COTIEPEKHBAHUIO;

- COIMAJIbHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBHICTPAHBATh OTHOIICHUS C JAPYTHMHU
JFOAbMU, 3a00TUTHCS, IPOSBIISTH HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

MeTtanpeamMeTHbIe pe3yabTAThl
YHuBepcaibHbIe MO3HABATE/IbHbBIE /1€l CTBUA
bazoevie nocuueckue oelicmeus:

- CaMoCTOSTENsHO (OPMYIHPOBATh U aKTyadU3UPOBATh MpoOIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- ONpeAeNsTh LeNU AeSITeNbHOCTH, 33]]aBaTh MapaMeTPhbl U KPUTEPUH UX TOCTHKEHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH ¥ IPOTHBOPEUHS B PACCMATPUBACMBIX SIBJICHUSX

- pa3pabaThIBaTh IUIAH PEHICHUS MPOOIEMBI C YIETOM aHAIN3a UMEIOIUXCS MaTepUATbHBIX
U HEMaTEePUATBHBIX PECYPCOB;

- BHOCHTH KOPPEKTHBBI B JCSATCIHLHOCTH, OICHHBATh COOTBETCTBHUE PE3YyJHTATOB IEJISAM,
OILICHUBATh PUCKU MOCJIEICTBUN ACSITENbHOCTH;

- KOODAMHHPOBATh U BBIIOJHATH pabOTy B YCIOBUAX PEATbHOTO, BHPTYaJbHOTO
¥ KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

- pa3BUBaTh KPEAaTMBHOE MBIIUICHUE MIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.
ba3zoevie uccneoosamenvckue oelicmeus:

- BJAJICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMHU TIOHATHUSMU W METOJAMHU (PU3NUYECKOM
HayKH;

- BJIAJICTh HABBIKAMH yYEOHO-HCCIICIOBATEILCKON W MPOCKTHON JIEATEITHBHOCTH B 00JIACTH
(U3HKH; CITOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOOB PEIICHUS 3a/1a4
bu3nYECKOro coAepKaHus, MPUMEHEHHUIO Pa3IMYHBIX METO/I0B MTO3HAHMS;

- BJaJeTh BUJAAMH JACSITEIBHOCTU MO TOJYYSHHIO HOBOTO 3HAHMS, €r0 HMHTEpIpEeTaIlHH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMUHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE TIPU CO3/IaHUU
yueOHBIX MPOEKTOB B 00JIaCTH (PU3HKH;

-  BBUIBJISITH NPUYMHHO-CIICJICTBCHHBIC CBS3M M aKTYaJIM3UPOBATH 3a7ady, BBIIBUTATH
TUTIOTE3Y €€ PelIeHuUs, HAXOIUTh apTyMEHTHI [T JOKa3aTelIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl ¥ KPUTEPUH PEIICHHUS,

- aQHAJIM3WPOBATh TIOJYYCHHBIC B XOJ€ PEIICHUS 3aJa4dl  pPe3yJabTaThl, KPUTHYCCKH
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSX;

- CTaBUTHh W (POPMYIHPOBATH COOCTBEHHBIE 3a7aud B 00pa3oBaTENbHOU NEATEIHHOCTH, B
TOM YHUCIIE TIPH U3yYCHUH (PU3UKU;

- JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OIICHUBATh MPUOOPETEHHBIN OMBIT;

- yMeTb NIEPEHOCHUTH 3HAHUS 10 (PHU3HUKE B MPAKTUICCKYIO 00JIACTh )KU3HEACITCILHOCTH;

- YMeTh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTei;

- BBIIBHTaTh HOBBIC HJIEH, MPEJIaratb OPUTHHAILHBIC TOJXOJbI W PEIICHUS; CTaBHUTH
POOJIEMBI H 33J1a4H, JOITYCKAIONINE aTbTePHATHBHBIC PEIICHUS.



Paboma c ungpopmayueii:

- BJAJIeTh HABBIKAMH MOJIy4YeHUs MHGOPMAIUU (PHU3UIECKOTO COJEPKAHUS M3 HCTOYHHKOB
pa3HBIX  THUIIOB, CaMOCTOATENbHO  OCYIIECTBJISITh  IMOUCK, aHalu3, CHUCTEMATU3AIUIO
U MHTEpIpeTanno nHHOpMAaLUU PA3IMYHBIX BUIOB U (HOPM MIPEIICTABICHHUS,

-  OIICHHUBATh JOCTOBEPHOCTHh HH(OpPMAIIHH;

- UCHOJB30BaTh CpelIcTBa HH(DOPMALMOHHBIX ¥ KOMMYHUKAIIMOHHBIX  TEXHOJOTHM
B PCLIEHUM KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX U OPraHHU3aI[MOHHBIX 3a/lad C COOJIIOICHUEM
TpeOOBaHUI APrOHOMUKU, TEXHUKU OE30MACHOCTH, TMTHEHBI, PeCypcocOepekeHUsl, MPaBOBbIX
U 3TUYECKUX HOPM, HOpM MHGOPMAIIMOHHOI 0€3011acHOCTH;

- CO3/aBaTh TEKCTHl (DU3MUYECKOTO COJCPKAHUS B Pa3IMUHBIX (opmarax ¢ ydéTom
Ha3Ha4YeHMS NHPOPMAITUH U TIEJICBOM ayTUTOPUH, BEIOUPAsi ONTUMATBHYIO (OPMY MPEACTABICHUS
Y BU3YyaJU3alliu.

YHuBepcajibHble KOMMYHUKATHBHBIE 1€l CTBUSA
Oobwenue:

- OCYIIECTBISATH OOIIEHHE HA YPOKaxX ()U3UKHU M BO BHEYPOUHOIl 1eATEIbHOCTH;

- pacro3HaBaTh MPEINOCHUIKU KOHQIUKTHBIX CUTyallul U CMr4aTh KOH(IUKTHI;

- Ppa3BEPHYTO M JIOTUYHO H3JaraTh CBOI0 TOYKY 3PEHHUS C MUCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB.

Coemecmuasn 0eamenbHOCHmb:

- TIOHUMATh U WCIIOJIH30BaTh MIPEUMYILIECTBA KOMaHIHOW U MHAUBUAYATbHON pabOTHI;

- BbIOMpaTh TEMaTHUKy U METOJIbI COBMECTHBIX JAEHUCTBUN C y4€TOM OOIIMX HHTEPECOB
M BO3MOKHOCTEH KaKJIOr0 YjeHa KOJICKTHBA;

- [OpUHUMATH 1I€JIM COBMECTHOW JESATEIbHOCTH, OPraHU30BbIBATH W KOOPJIWHHUPOBATH
JIEUCTBUSA 110 €€ JOCTUKEHHIO: COCTABIIATH IUIAH JEUCTBUM, PACTIPEAEIIATH POIU C YUETOM MHEHU I
Y4aCTHUKOB, OOCYXAAaTh PE3ylbTaThl COBMECTHON PaOOTHI;

- OIIEHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXJIOT0 y4YaCTHHKA KOMaH/bI B OOLIUN pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

- §OpemaraTb HOBBIE NMPOEKTHI, OLIEHUBATh WUJIEH C MO3UIMA HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

- OCYLIECTBJISITH IIO3UTMBHOE CTPATErMYECKOE TIOBEACHHUE B PA3JIMYHBIX CHUTYalLUSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUITHATUBHBIM.

YHuBepcaibHbI€ peryJssTHBHbIE A1eHCTBHA.
Camoopzanuzayus:

- CaMOCTOSITEJIbHO OCYILECTBJIATh IO3HABATENbHYIO JAEATEIbHOCTh B 00JacTH (U3HKHU
¥ aCTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTABUTh U (hOPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;

- CaMOCTOSITENIbHO COCTAaBJIAThH IUIAH PEIIeHHs PacuETHBIX M KaueCTBEHHBIX 3ajJad, IJIaH
BBITIOJTHEHHUSI TPAKTHYECKOM palbOThl ¢ yuy€TOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEN U MPEANOYTEHNM;

- J1aBaTh OLIEHKY HOBBIM CUTYalIHsIM;

- pacuMpATh paMKH y4eOHOTO ImpeaMeTa Ha OCHOBE JTMYHBIX MPEANOYTeHUH;

- JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pElLIeHHUE;

- OIIEHWBATh MPUOOPETECHHBIN OTIBIT;



- croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO TUPOKOU 3PYIULINHA B 001aCTH (PU3UKH,
MIOCTOSIHHO ITOBBIIIATH CBON 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.
Camokonmponw:
- JlaBaTh OLEHKY HOBBIM CHUTYAIUsIM, BHOCHTb KOPPEKTHBBI B JI€ATEILHOCTh, OLIEHUBATDH
COOTBETCTBHUE PE3YJILTATOB LIEJISIM;
- BJIaJIeTh HaBBIKAMH [103HABATEIBHON peieKCHU KaK OCO3HAHUS COBEPILIAEMbIX JACHCTBHIA
Y MBICTUTENBHBIX MPOIECCOB, MX pPE3YyIbTATOB M OCHOBAaHUI; MCIIOJIB30BATH MPHUEMBI
pediiekcuu 1S OLEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHUS;
- YMETbh OLICHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATD PELICHUS M0 UX CHUKEHUIO;
Ilpunamue ceoa u opyaux:
- TPUHHUMATh ce0sl, MOHUMAsi CBOM HEJOCTATKH U JOCTOWHCTBA;
- NPUHUMATh MOTHBBI M apPTyMEHTHI APYTHX IPU aHATIH3E PE3yIbTATOB JEATCILHOCTH;
- TpU3HABaTh CBOE MPABO M MPABO JIPYI'UX HA OIIUOKH.

DyHKIMOHAIBHAS TPAMOTHOCTH
[lepeyeHb yMEHUI ¥ HABBIKOB IIKOJILHUKOB B Pa3BUTHH €CTECTBCHHOHAYYHOU (DYHKIIMOHAILHOU
IPaMOTHOCTH:
- WCTOJB30BaTh 3HAHUS 10 (U3HUKE, XUMUHU, OUOJIOTHH, SKOJIOTHH B )KU3HCHHBIX CUTYaITUsX;
- (GOopMyIHUPOBATh BBEIBOJIBI;
- YMETh OIHCHIBATh, OOBSCHSITH U TPOTHO3UPOBATHh €CTECTBEHHOHAYYHBIC SIBJICHHSI,
- 3HATh ¥ IOHUMATh METObI HAYIHBIX HCCIICIOBAHUI;
- TMEPEYUCIATH SIBICHUS, (DAKThI, COOBITHS,
- CpaBHHUBATh OOBEKTHI, COOBITHS, (PAKTHI;
- XapaKTepHU30BaTh OOBEKTHI, COOBITHS, (DAKTHI;
- aHAIM3HPOBATh COOBITHS, SBICHUS U T.1I.;
- BUJETH CYTh MPOOJIEMBI;
- COCTaBJIATH CXEMBI, Tpa)UKH, KOHCIIEKTHI, TIJIAHBI U T.]I.
B dopMupoBaHHM €CTECTBEHHOHAYYHOW IPAMOTHOCTH OOJIBIITYIO POJIb UTPAIOT TAKHE METOJIBI,
KaK:
- (bu3nYeCKUl IKCIEPUMEHT;
- METO/1 ITPOEKTOB;
- npobiaeMHoe 0O0yueHHe.
PaGora ¢ TekcTamu (o UepKUBaHKE KIFOYEBBIX CIIOB, KOHTEKCTHOE CMBICTIOBOE UTEHHE B TEKCTAX
3a/laHui, HAy4YHBIX CTaThsiX, OWorpaduii y4EHBIX, B Ta3€THBIX M JKYpPHAJbHBIX CTaThsiX,
MHCTPYKUUSAX U T.J).

MNPEJIMETHBIE PE3YJIBTATHBI
10 xiracc
B nporecce u3ydenus kypca Gusuku yriayosuénHoro yposHs B 10 kinacce ydeHUK HAyqUTCS:
— MOHMMATh POJIb (PU3MKH B SKOHOMHUYECKOH, TEXHOJIOIMYECKOH, IKOJIOTHUECKON, COLIMATBbHOM
U 3TUYECKOH cepax AeATeNbHOCTH YEJIOBEKa; POJb U MECTO (PM3MKHU B COBPEMEHHOM HayuyHOU
KapTUHE MHUpa; 3HAYCHHWE  OINUCATEIBbHON, CHCTEeMATH3UPYIOIIEH, OOBSICHUTEIBHON
U IPOTHOCTHYECKON (YHKIUN (U3NYECKON TEeopuH — MEXaHUKH, MOJEKYJISIpHOU (QU3UKU
U TEPMOJIMHAMUKH; pOJib (PU3HUECKON TeOpHH B (POPMUPOBAHUU MPECTABICHUN 0 (pU3nUecKon
KapTHHE MUPAa;



— pa3nuuaTh YCJIOBUS IPUMEHMMOCTH MOJAENeH (PU3MUECKUX Teld U MPOLECCOB (SBIECHUN):
UHepIanpHas cucTteMa OoTcuéra, abCoMOTHO TBEPAOE TeENOo, MaTephajbHas TOYKa,
PaBHOYCKOPEHHOE JIBWKCHHE, CBOOOJHOE TMajieHHWe, aOCONIIOTHO ympyras Jedopmanus,
a0COJIIOTHO YIPYroe H adCONIOTHO HEYNPYroe CTOJIKHOBEHMS, MOJAEIM Ta3a, KHUIKOCTU
U TBEPAOro (KpUCTAIIIMYECKOIO) Tejla, MWJACANbHBIM TIa3, TOYEUYHBIH 3apsia, OJHOPOIHOE
JNEKTPUYECKOE TT0JIE;

— pa3nuyarh YCJIOBUS (FpaHULlbl, 00JaCTH) NPUMEHUMOCTH (U3UYECKUX 3aKOHOB, TOHUMATh
BCeOOIMi xapakrep (yHIaMEHTAJIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh HUCIOJIb30BAHUS YACTHBIX
3aKOHOB;

— QHAJIMU3UPOBATh U OOBACHATH MEXAHWYECKUE IPOLIECCHl U SBICHUS, HUCIIOJIb3YS OCHOBHBIE
MOJIOKEHUS M 3aKOHBI MEXaHUKU (OTHOCHUTEIIFHOCTh MEXaHWYECKOTO IBIKEHUS, (OPMYIIbI
KWHEMATUKH paBHOYCKOPEHHOTO JIBWXKEHMsA, mpeoOpasoBanus [amwiies s CKOpOCTH
U IIepeMelIeHUs], 3aKOHbl HbIOTOHA, MPUHLIMII OTHOCUTENBHOCTH [ anuies, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOHBI COXPAHEHUS HMMITYyJbCa M MEXaHUYECKOW SHEPruM, CBsI3b PAaOOThI CHIIBI
C H3MEHEHHEM MEXaHUUYECKOW HHEpPruu, YCIOBMs PaBHOBECHsI TBEPAOTO Tena); MPH 3TOM
MCIIOJIb30BaTh MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaThb YCJIOBHS INPUMEHMMOCTH
¢Gu3nUecKkux 3aKOHOB: IpeoOpa3oBaHuil [anmies, BTOpPOro M TpeThero 3akoHOB HbIOTOHa,
3aKOHOB COXPaHEHUs UMITYJIbCA U MEXAHUYECKON IHEPIHH, 3aKOHA BCEMUPHOI'O TATOTEHUS;

— QaHaIU3UpOBaThb U OOBACHATH TEIJIOBbIE NPOLECCHl U  SBJIEHUS, HUCIOJb3ysl OCHOBHBIE
nonoxkeHuss MKT u  3akoHbl MonekynspHOM (GU3MKM U TEPMOAMHAMMKHU (CBSI3b JaBJICHUS
UJCAIBHOTO ra3a co CpPEeHEH KMHETUYECKOM DHEPrueil TEIUIOBOIO ABUKEHUS U KOHIICHTPALUEH
€ro MOJIEKYJI, CBSI3b TEMIIEPaTyphbl BELIECTBA CO CPEAHEW KMHETUYECKOW HHEPrUEil TEIIOBOTO
JBUKCHUSI €r0 YacTHLl, CBA3b JABJICHUSA HACAIBHOIO raza ¢ KOHLIEHTpAalMed MOJIEKYT M €ro
TeMIEpaTypoil, ypaBHeHue MenneneeBa-Kianelipona, nepBblii 3aKOH TEPMOJUHAMHUKHU, 3aKOH
COXpPaHEHMsI DHEPruu B TEIUIOBBIX IPOILECCaxX); MPU 3TOM HCIIOJIb30BaTh MaTEMaTHYECKOE
BBIPAKCHHE 3aKOHOB, YKa3bIBaTh yCIOBHUS IPUMEHUMOCTH ypaBHEHUS MeHeneeBa-Kianeipona;
— aHaJIM3UPOBATh U OOBACHATH DJIEKTPUUECKHUE SBJICHUS, MCIOJb3Ysl OCHOBHBIE IMOJIOXKEHUS
U 3aKOHBI JJIEKTPOJUHAMUKH (3aKOH COXpAHEHUs DJJIEKTPUYECKOro 3apsna, 3akoH Kyiona,
NOTEHLUATBHOCTD 3JIEKTPOCTATUUECKOTO MOJISI, IPUHLUI CYNEPIIO3ULIUHN IEKTPUUECKUX TMOJIEH,
IIPU 3TOM YyKa3bIBas yCJIOBUS NMPUMEHUMOCTU 3aKkoHa KynoHa; a Takke MpaKkTUYECKH Ba)KHbIE
COOTHOLIEHUS: 3aKOHbI OMa JuId y4yacTKa LENu U JUIsl 3aMKHYTOW 2JIEKTPUYECKOM LIENH, 3aKOH
Jbxoyns-Jlenua, npasuna Kupxroda, 3akonst dapajest 11 21€KTpoiIn3a);

— ONHCHIBaTh (PU3MUECKUE TNPOLECChl MU SBJICHMS, HUCIOJb3ysd BEIUYMHBL IEpeMelleHue,
CKOPOCTb, YCKOPEHHE, HMIIYJIbC TeJla M CUCTEMBI T€J, CWUJIa, MOMEHT CHJIbI, [JaBJICHHE,
NOTEHLIMAJbHAsT JHEPIus, KUHETUYECKash HHEeprusi, MeXaHudeckas HHeprusi, padboTa CHIIbI;
LEHTPOCTPEMUTENBHOE YCKOPEHHUE, CHJIA TSKECTH, CHJIA YINPYTOCTH, CHJIA TPEHUS, MOLIHOCTD,
SHEprus B3auMOecTBYs Tena ¢ 3eMiEil BOIM3H e€ TOBEpXHOCTH, JHEPTHsl yIIpyroi nedopManuu
NPYKUHBI; KOJIMYECTBO TEIUIOTHI, aOCOJIOTHAsI TeMIlepaTrypa Tena, paboTa B TEpMOJMHAMUKE,
BHYTPEHHSIS1 SHEPIUs UJeaIbHOI0 OJJHOATOMHOIO ra3a, paboTa uaeaibHOro ra3a, OTHOCUTENIbHAsS
BIQXHOCTh Bo3ayxa, KIIJ[ wmaeanmpHOro TEmjgoBOro JBUTATENsl; JIIEKTPUYECKOE IIOJIE,
HANpsDKEHHOCTh  DJIEKTPUYECKOrO IOJISI, HANPSHKEHHOCTh IMOJIA  TOYEYHOro 3apsija  WIn
3apsOKEHHOrO 11apa B BAKYyME U B AUDJIEKTPUKE, IMOTEHLIMAN 3JIEKTPOCTATHUYECKOTO IOJI,
Pa3HOCTh NOTEHIMAJIOB, JIEKTPOABMKYINAs CUJIA, CHJIA TOKA, HAIPsSHKEHWE, MOIIHOCTh TOKa,
JJIEKTpUYECKass €MKOCTh  IUIOCKOTO  KOHJEHCAaTOpa, CONPOTHBIECHHE Yy4acTKa  LENu
C TIOCJIEIOBATECIIBHBIM U MApPaJUIEIbHBIM CO €IMHEHUEM PE3UCTOPOB, DHEPIHS DJIEKTPUIECKOIO
I0JI1 KOHAECHCATOPA;



— OOBSACHATH OCOOCHHOCTH TPOTEKAHUS (PU3NUYECKHUX SBJICHHN: MEXaHHYECKOE [IBIIKCHHE,
TEIUIOBOE JBMIKCHHE YACTHI] BEIIECTBA, TEIJIOBOC pPaBHOBECHE, OpPOYHOBCKOE IBUKCHHE,
muddy3us, uUcnapeHue,  KUMEHWE W KOHJCHCAIUs,  IUIABIICHUE ¥ KPUCTAJUTM3AIIWS,
HAaIPABJIEHHOCTh TEIUIONEPENAYH, AJIEKTPU3ALUS TEJ, SKBUIOTEHUUAIBHOCTh IOBEPXHOCTH
3apsKEHHOrO IIPOBOJIHUKA;

— TIPOBOJIUTH HCCJICIOBAHWE 3aBUCUMOCTH OJHOW (DU3WYECKON BEIMYHMHBI OT JPYrou
C UCIOJIb30BAaHUEM TPSAMBIX W3MEPCHHI: MPU ITOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHpPOBATH
pe3ynbTaThl TMOJTYYECHHOW 3aBUCHMOCTH (DU3MYCCKHUX BEIMYHMH B BUIE TpadUKOB C y4dETOM
a0COJTIOTHBIX TIOTPEITHOCTEH U3MEPEHHH, JIeJIaTh BBIBOJIBI IO pe3yJIbTaTaM UCCIEIOBaHUS;

— MPOBOANTH KOCBEHHBIC U3MEPECHHsSI (PU3NUECKUX BEJIMYUH; IPU 3TOM BEIOMPATh ONTUMAITLHBII
METOJI HM3MEPCHHs, OIICHUBATH AOCOIIOTHBIC M OTHOCHTEIBHBIC MOTPEIIHOCTA TPSIMBIX U
KOCBEHHBIX HM3MEPEHUN; — IMPOBOAUTH ONBITHI II0 MPOBEPKE NPEAIOKEHHOM THUIIOTE3bI:
IUTAHUPOBATh AKCIIEPUMEHT, COOMpaTh OSKCICPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3HPOBATH
MOJIyYEHHbBIE PE3YJIbTAThl U J€1aTh BBIBOJI O CTATyCE MPEAJIOKEHHOM TUITOTE3bI;

— cobmoaTh MpaBuia 0e30MacHOro Tpy/aa Mpy MIPOBEICHUH UCCIEI0BaHUI B paMKaX yueOHOTo
SKCIIEPUMEHTa, TMpaKTUKyMa | Y4eOHO-MCCIEeIOBAaTENbCKOW U MPOEKTHOM  JESITeNbHOCTU
C HCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U 1aOOPATOPHOTO 00OPYIOBAHUS;

— pemiath pacu€THBIC 3a]a91 C SIBHO 33JIaHHON M HESIBHO 3aJIaHHOW (DM3MYECKON MOJCIBIO: Ha
OCHOBaHWHW aHAJM3a YCIOBUS OOOCHOBBIBATH BBIOOP (PH3UYECKOW MOJETH, OTBEYAOIICH
TpeOOBaHUSM  3a7aud, MNPUMEHATH (DOPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH | TOCTYJAThI
(GU3HYECKUX TEOPUI MPU UCIIOIH30BAHUHM MAaTEMAaTHUYECKIUX METOOB PEIIeHU 3a/1a4, TPOBOIUTh
pacuy€Thl Ha OCHOBAaHMU MMEKOIIMXCS JIaHHBIX, aHAJIM3UPOBATH PE3YyJbTaThl U KOPPEKTUPOBATh
METO/Ibl PELICHUSI C YUYETOM MOJTYYEHHBIX PE3YNbTaTOB;

— pelaTh KaueCTBEHHBIC 3a7aud, TPeOyIolIue MPUMEHEHHUs 3HAHUW M3 pa3HBIX pasJeioB
HIKOJILHOTO Kypca (DM3HMKH, a Tak)Ke MHTETpalliy 3HAHWM W3 APYruX MpeIMETOB €CTECTBEHHO-
HAay4YHOTO LIMKJIA: BBICTPAWBATh JIOTMYECKYIO LIEMIOYKY PACCYKIECHUH C ONOPOW HA U3yYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

— HCIOJIb30BaTh TEOPETUYECKUE 3HAHUA 11 OOBSICHEHHS OCHOBHBIX MPHHIIUIIOB PAOOTHI
HU3MEPUTEIIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTHYECKUX MPOIIECCOB;

— MPUBOAUTH MPUMEPHI BKJIAJIa POCCUICKUX U 3apYOCKHBIX YIEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

— aHaTM3WpOBaTh U OLIEHWBATH TOCIEJICTBUS OBITOBOM U MPOM3BOACTBEHHON ESTEIBHOCTH
YeNOBEeKa, CBA3aHHOW ¢ (PM3UYECKUMU TMPOILIECCAMU, C MO3UIMI AIKOIOTUYECKOW 0E30MacHOCTH,
MPEACTABICHUN O PAllMOHAIIBHOM IIPUPOJONOJIB30BAHUM, A TAKKE PA3yMHOM HCIIOJb30BAHUU
JTOCTH>KCHHU I HAYKH M TEXHOJIOTHH JJI TaJTbHEHIIIEro Pa3BUTHSI YETIOBEYECKOTO 00IeCTBa;

— TPUMEHATh pa3IUYHblEe CHOCOObI paboThl ¢ HHpopMalueill (U3MUECKOTO COAEpP KAHUS
C WCIOJIb30BAaHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX TEXHOJIOTHI: TPH 3TOM HCIOJIb30BATh
COBpeMEeHHbIE MH(POPMAIIMOHHBIE TEXHOJOTHUU IS TOWCKa, MEepepabOTKH W TPEIbSBICHUS
yueOHOM ¥  HAYYHO-TIOMYJSIpHOW WHGOpMAlMK, CTPYKTYpPUPOBAHUS W  HUHTEPIpETAINH
uH(pOpMallMK, TOJIYYCHHOW U3 Pa3IMYHBIX HCTOYHHKOB; KPUTHYECKH aHAIM3HPOBATH
MoJTy4aeMyro HH(QOPMAIIMIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIUXCSI 3HAHUM,
Tak 1 Ha OCHOBE aHaJH3a HCTOYHHKA HH(OPMAIIHH,

— TMPOSIBISATH OPTaHU3AIMOHHBIE U MO3HABATEIHFHBIC YMEHHUSI CAMOCTOSTEILHOTO TPUOOPETCHHS
HOBBIX 3HAHWUW B MPOIIECCE BBHITIOJHEHHSI TPOEKTHBIX M y4eOHO-HCCIIeIOBATEILCKUX padoT;
paboTaTh B IPYIIE C HWCIOTHEHWEM pa3UYHBIX COIMAIBHBIX POJICH, IJIaHUPOBATh PadOTy



TPYIIBI, PALMOHAIBHO PACHpPENEIATh ACATEIBHOCTh B HECTAHIAPTHBIX CUTYaLUsIX, aJCKBAaTHO
OIICHUBATh BKJIA] KaXI0TO U3 YYACTHUKOB TPYIIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIIEMEI;

— MPOSBIATh MOTHBALMIO K Oyaymiei nmpodeccHoHaNbHOW NeSTeNbHOCTH 10 CHEIHaTbHOCTIM
(U3UKO-TEXHUYECKOTO MPOoPuIIs.

11 kaacc

B npouiecce u3yuenus kypca Gpusnku yriyoaéHHoro ypoBHs B 11 kiacce y4eHUK HAyUUTCS:

— TMOHUMATh POJb (U3UKU B SKOHOMHUYECKOH, TEXHOJIOTUYECKOM, COIMAIbHON M 3THYECKOM
cdepax esTeNbHOCTH YeJIOBEKa; pOJib 1 MECTO (PU3UKHU B COBPEMEHHOI HAy4yHOU KapTUHE MHPA;
pOJIb ACTPOHOMHUM B IPAKTUYECKOM JIEATENbHOCTH YEJIOBEKa M JaJbHEHIIEM HaydHO-
TEXHUUYECKOM pa3BUTHH; 3HAYEHME OIKCATENNb HOM, CHUCTEMAaTU3MPYOIEH, OOBbSICHUTEIbHOU
U TPOTHOCTUYECKOH (QyHKIMNA (PU3HMUECKON TEOPUN — AIEKTPOJMHAMUKH, CIICIIMATIBHON TEOPHU
OTHOCHUTEJIBHOCTH, KBAHTOBOM (HU3HMKH;, pOJb (U3NYECKOH Teopuu B  (opMuUpOBaHUH
Mpe/ICTaBICHU 0 (DU3MUECKON KapTHHE MUPa, MECTO (PU3NYECKON KapTHUHBI MUpa B 0OIIEM PSAY
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MPEJICTABICHUNA O IPUPOJIE;

— pa3nuyaTh YCJOBHS MPUMEHHMMOCTH Mojeiedl (U3MYeCKUX TeN | MPOIECCOB (SBICHUN):
OJIHOPOJHOE DJIEKTPHUYECKOE M OJHOPOJIHOE MArHUTHOE TMOJs, TapMOHHYECKHE KojeOaHus,
MaTeMaTUYeCKU MaATHUK, WJICAIbHBIA NPYKUHHBI MAasTHUK, TI'apMOHMYECKHUE BOJIHBI,
UJeabHBIN KOeOaTenbHbIN KOHTYD, TOHKAs JIWH3a; MOJIeJIel aTOMa, aTOMHOTO Si/Jpa M KBAaHTOBOM
MOJIEIIN CBETA;

— paznuyath yCcJIoBHs (TpaHUIIBI, 00JaCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, MOHUMATH
BceoOlMil xapakTep (pyHIaMEHTAIbHBIX 3aKOHOB W OTPAaHMYEHHOCTh WCIOJB30BAaHUS YaCTHBIX
3aKOHOB;

— aHaJM3UPOBATH U OOBICHATH JIEKTPOMArHUTHBIE MPOIIECCHI U SIBICHUS, UCIIONIB3YSl OCHOBHBIE
MOJIOKEHUS U 3aKOHBI HJICKTPOJAMHAMHUKH M CHEIHMAIbHOM TEOpPUH OTHOCUTENIBHOCTH (3aKOH
COXPaHEHHUs DJIEKTPUUYECKOro 3apsaa, cuina Ammepa, cuna JIopeHna, 3aK0H 2JE€KTPOMarHUTHON
WHIYKIWY, TipaBuio Jlenna, cBa3p DJIC caMOMHAYKIIMH B 3JEMEHTE JJIEKTPUUECKOW IETH CO
CKOPOCTBIO HM3MEHEHHUS CHJIbI TOKa; IOCTYJAThl CIEUUAIbHOW TEOPHUH OTHOCHUTEIBHOCTH
OWHIITeHA);

— aHAJIM3MPOBaThb U OOBICHATH KBAHTOBBIE NPOIECCHI U SIBICHUS, HCIONb3Yys IOJOKEHUS
KBaHTOBOHM (u3uku (ypaBHeHMe DiHIITENHHA 11 poTorddeKTa, mepBblii U BTOPOH MOCTYNIATHI
bopa, mnpuHnun cooTHomeHus HeomnpeneiaéHHocTeil ['eifsenOepra, 3akOHBI COXpaHEHUs
3apsI0BOIO0 M MacCOBOT'O YHCEN M JHEPIHM B SIEPHBIX PEAKLUAX, 3aKOH PaJUOAaKTHBHOIO
pacmaja);

— OMNHCHIBaTh (PU3MYECKHE NPOLECCHl MU SIBICHUS, HCIONb3ys BEIMUYMHBI: HaNpPSHKEHHOCTD
AIIEKTPUYECKOTO TOJIA, MOTEHIMAl 3JIEeKTPOCTaTUYECKOro TOJs, Pa3HOCTh MOTEHLHUAJOB,
AIIEKTPOJBIIKYILAS CWJIA, WMHAYKIMS MarHUTHOTO IOJIS, MarHUTHBIM TMOTOK, cuja Awmrepa,
UHAYKTUBHOCTb, OJJIGKTPOJBIIKYILAS CHUJIa CAMOMHIYKIMH, OSHEPrusi MarHuTHOTO MOJs
IPOBOJHUKA C TOKOM, PEISTUBUCTCKUN UMITYJIBC, TIOJHASL SHEPTHUsl, SHEPTUsl MOKOsi CBOOOIHON
YaCTHIIbI, SHEPTHSI U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsij Apa, SHEPTHs CBA3H A1pa;

— OOBACHATh OCOOCHHOCTU MPOTEKaHUS (PU3MUYECKUX SBICHUMN: 3JIEKTPOMAarHUTHAs WHAYKIMS,
CaMOMHJYKIIMS, Pe30HaHC, MHTep(epeHLIns BOIH, AU(paKIus, JUCIIepCHsl, TIOJHOE BHYTPEHHEE
oTpaxkenue, ¢otornekrpudeckuii 3hdext (pororddexr), anpda- u 6eTa-pacnansl saep, raMma-
U3ITy4eHHe siyiep; Gu3ndecKkue MPUHIUIBI CIEKTPabHOTO aHaju3a U padoThI Jiazepa;

— OMpeAeNATh HallpaBJICHUe UHAYKIIMU MarHUTHOTO MOJIsl TPOBOJAHKUKA C TOKOM, CHJIBI AMIlepa
u cuiibl Jlopenna;



— CTPOUTH U300pakeHKE, CO3aBaEMOE IJIOCKUM 3€PKajioM, TOHKOU JINH30H, U PACCYUTHIBATH €TI0
XapaKTEPUCTUKU;

— MPUMEHSTh OCHOBOTOJATAIOIINE ACTPOHOMHUYECKUE TIOHITHS, TEOPUH U 3aKOHBI JIJISl aHaJIM3a
U OOBSICHEHHSI (PU3UYECKUX MPOIECCOB, MPOUCXOMIIMX B 3BE3MAaX, B 3BE3JHBIX CHUCTEMaX, B
MEXTaJIaKTUYECKOU cpefie; IBUKEHUs HeOECHBIX T, 3BOJIOLNH 3BE3/1 U BeenenHoii;

— MPOBOJUTH HCCIEAOBAHNE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHMH C UCIIOJIb30BAHUEM MPSIMBIX
M3MEpPEHUIl: TPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCHpPOBATh PE3yJbTaThl IMOIYYEHHOMN
3aBUCUMOCTH (DPM3MUYECKUX BEIUYMH B BUAE TI'padUKOB C yuéTOM abCONIOTHBIX MOTPEIIHOCTEN
W3MEPEHHUI, J1eJaTh BBIBOJIBI IO PE3YbTaTaM HCCIIEI0BAHHUS;

— MPOBOJUTH KOCBCHHBIE N3MEPECHUS (PH3UUECCKIX BEITMYUH; IIPH 3TOM BBIOMPATH ONTUMATBHBIN
METOJI U3MEpPEHHUsI, OILICHUBAaTh AaOCONIOTHBIE U OTHOCHUTEIBHBIE MOTPEUIHOCTH MPSMBIX
Y KOCBEHHBIX U3MEPEHU;

— TPOBOJUTH OIMBITHL MO MPOBEPKE MPEAJIONKEHHON THMOTE3bl: IUIAHUPOBATH SKCIEPUMEHT,
coOupaTh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY, aHAIM3UPOBAThH IMOJYYEHHBIE Pe3ybTaThl U JENaTh
BBIBOJ] O CTaTyCe MPEI0KEHHON THUIIOTE3BI;

— OIHUCHIBATh METO/bI MOTYYEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUN;

— cobmoaTh MpaBuia 0e30MacHOro TpyJa MNPy MPOBEISHUH HCCIEA0BaHUN B paMKaxX yueOHOTro
OKCIIEPUMEHTA, TMPAKTUKyMa H Y4eOHO-HCCIICIOBATEIIbCKOW M MPOCKTHOH  JCSITEILHOCTH
C UCIOJIb30BAHUEM U3MEPUTEIIbHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYAOBAHUS;

— pemiath pacu€THBIC 339U C SIBHO 3a/IaHHOUM M HESIBHO 33JJaHHOW (PM3MUYECKON MOJICIIBbIO: Ha
OCHOBaHUWH aHaJIM3a yCIOBHS BEIOUPATh (U3HUECKUE MOJICITH, OTBEUYAIONINE TPEOOBAHUSIM 3a1a4H,
OPUMEHSTh (OPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH H MOCTYJAaThl (PU3UYECKUX TEOpHUil Npu
UCIIOJIb30BAaHUM MAaTEMaTUYECKUX METOJIOB PEIICHMS 3a7a4, IPOBOJUTh PACUETH HA OCHOBAaHUHU
MMEIOIINXCS TAHHBIX, AaHATTU3UPOBATh PE3YIbTaThl U KOPPEKTUPOBATH METO/IbI PEIICHUS C YUETOM
MOJIYYEHHBIX PE3YJIbTATOB;

— pemaTh KaueCTBEHHBIC 3a7aud, TPeOyIolIue MPUMEHEHHUs 3HAHWW M3 pa3HBIX pasJeioB
HIKOJIBHOTO Kypca (M3HMKH, a TaK)Ke MHTETpAllMy 3HAHUM U3 JPYTHX MPEAMETOB €CTECTBEHHO-
HAay4YHOTO IIMKJA: BBICTPAUBATh JIOTHYECKYIO IEMOYKY PACCYKICHHUI C OMIOpOl Ha M3Y4YECHHBIC
3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKUE SIBIICHUS;

— HCIOJIb30BaTh TEOPETUYECKUE 3HAHUA 11 OOBSICHEHHS OCHOBHBIX MPHHIIUIIOB PAOOTHI
MU3MEPUTENBbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

— TPUBOJUTH IPUMEPHI BKJIa/1a POCCUMCKHX U 3apy0eKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
B 00BSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

— aHaJIU3upOBaTh U OLICHUBATH MOCIEJCTBUS OBITOBOM U MPOM3BOACTBEHHOHN AEATEIHbHOCTH
YEJIOBEKa, CBSA3AHHOM C (PU3WYECKUMHM TMPOIIECCAMH, C MO3HIMI IKOJIOTUYECKOW Oe30MacHOCTH,
MPEACTABICHUN O pallMOHATIBFHOM MPUPOJIONOIB30BAaHIH, A TAKXKE€ PasyMHOM HCIOJIb30BAaHUU
JTOCTYKCHUH HAYKH M TEXHOJIOTHH IS TaTbHEUIIIETO Pa3BUTHS YE€TIOBEYECKOTO 00IIECTBa;

— TPUMEHATh pa3IMYHbIEe CHOcoObl paboThl ¢ uHPopMalueill (HU3MUECKOTo COAEp KAHUS
C HCIIOJNIb30BAaHHEM COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJOTHI: MPU 3TOM HCIOIH30BATh
COBpeMeHHbIe WH(OPMAIMOHHBIE TEXHOJIOTUU MJsl TIOUCKA, MepepaboTKM U  MpedbsSBICHUS
yueOHOM ¥  HAYYHO-TIOMYJSIpHOM WHGOpMAIMK, CTPYKTYPUPOBAHHMS U  HUHTEPIpETAINH
uH(pOpMaIlMK, TOJIYYCHHOW U3 Pa3IMYHBIX HCTOYHHKOB; KPUTHYECKH aHAIM3HPOBATH
noJTy4aeMyro HHGOPMAIIUIO U OIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINUXCS 3HAHUH,
TaK 1 Ha OCHOBE aHAJIM3a UCTOYHHUKA MH(HOPMAIUH;

— TMPOSIBISATH OPTaHU3AIMOHHBIE U TO3HABATEIHHBIC YMEHHUSI CAMOCTOSTEILHOTO TIPUOOPETCHHS
HOBBIX 3HAHWH B MPOIECCE BBHIMOJHEHUSI TMPOCKTHBIX U Y4eOHO-UCCIIENOBATEILCKUX padoT;



paboTaTh B TIpYIIE C UCIOJHEHHEM pa3IMYHbIX COLMAIbHBIX pPOJIEH, IUIAHUPOBaTh PpPaboTy
IPYNIbl, PallMOHAIBHO PACIPEAEATh AESITENBHOCTh B HECTAHJAPTHBIX CUTYallUAX, aJ€KBAaTHO
OLIEHUBATh BKJIAJ] KXKJAOTO M3 YIaCTHUKOB IPYIIIBI B PEIICHUE PACCMATPUBAEMOI TPOOIIEMBL;

— TPOSIBJIATH MOTUBAIMIO K Oyaymiei mpoecCHOHaTbHON AEATEIHOCTH 110 CIIEIUAIBHOCTSIM
(U3UKO-TEXHUYECKOTO MPOPHIIS.

Conep:xxanue yueOHoro npeamera «@u3uka»

10 xknace
PA3JIEJI 1. HAYUHBIW METO/] IO3HAHUSA ITPUPO1bI
dusnka — (QyHIaMeHTanbHas Hayka o npupoje. HayuHblii MeTox MO3HaHHUS U METOJIBI

UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCIIepUMEHT U TeOpusl B IpolLecce Mo3HaHus mpupoasl. Habmrogenue n sKkCiepuMenT B pusmke.
CriocoObl  m3MepeHusi (U3MYECKUX BEIWYMH (aHAJIOrOBble M HMHU(POBBIE HW3MEPUTEIbHbIC
npUOOpPHI, KOMIIBIOTEPHBIE 1aTYUKOBBIE CUCTEMBI).

[TorpemHocTu nu3MepeHuil pU3nUecKux BeIUYUH (a0COIOTHASE U OTHOCUTEIIbHAS ).
MopenupoBanue GpU3NUECKUX SBICHUHN U ITPOLECCOB (MaTepuasbHas TOUYKa, aOCOIIOTHO TBEPIOE
TEJO, WieaabHasl XKHUAKOCTb, UACANbHBIN a3, ToueuHbli 3apsn). ['unoresa. O@u3nueckuil 3aKoH,
IPaHULbI €r0 MIPUMEHUMOCTH. Pu3znueckas Teopusl.

Ponb 1 mecTo ¢puznku B pOopMUPOBAaHUN COBPEMEHHON HAYYHOM KapTUHBI MUpPA, B IPAKTUYECKOM
NEITEILHOCTH JIIOICH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomol, nPAKMUKYM

1. 3mepenue cuilbl TOKAa U HaIIPSDKEHUS B LIENIH MTOCTOSIHHOTO TOKA IPU IIOMOIIM aHAJOTOBBIX
U IU(POBBIX U3MEPUTENILHBIX TPHOOPOB.

2. 3HakoMcTBO C 1M(ppoBoil naboparopueit mo ¢usuke. [Ipumepsl n3MepeHus QunuecKux
BEJIMYMH IIPH TOMOILIY KOMITBIOTEPHBIX JATYHKOB.

PA3JAEJI 2. MEXAHUKA

Tema 1. Kunemaruka

Mexanundeckoe JaBrxenne. OTHOCUTENHHOCTh MEXaHHUYECKOT0 aBHKeHHs. CrcTemMa oTCUéTa.
[Tpsimas 1 oOpaTHas 3a7a9u MEXaHUKH. Panyc-BeKTOp MaTepraibHOM TOYKH, €ro MPOCSKIINU Ha
OCH CHUCTEMBI KoopAuHaT. Tpaekropus.

[lepememienue, CKOpoCcTh (CpeAHsisl CKOPOCTb, MTHOBEHHass CKOpPOCTb) M YCKOPEHHE
MaTepuaIbHOW TOYKH, UX MPOEKIMU Ha OCH CHUCTeMBbI koopauHat. CloKeHHe MepeMelleHuin
U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE TIPSIMOJIMHEWHOE JBI)KCHHE. 3aBUCHMOCTh KOOpJIUHAT,
CKOPOCTH, YCKOPEHHS U TIyTH MaTepUaTbHONW TOYKHA OT BPEMEHH B UX TPaUKH.

CBoOoaHoe majieane. Y CKOpeHHe CBOOOTHOTO MajieHus. J[BrkeHue Tena, OpoIeHHOTo O/ YIJIOM
K TOPU30HTY. 3aBUCIMOCTb KOOPJIMHAT, CKOPOCTH M YCKOPESHHSI MaTepUATbHON TOYKH OT BPEMEHHU
U UX rpaduku.

KpuBonuneiinoe paBwxkeHue. JIBUKEHHE MAaTepUAIBHON TOUYKH TIO OKPYXKHOCTH. YTJIOBas
U uHelHas ckopocTh. [lepuon u yactora obpamenus. LlenTpocTpeMurenbHoe (HOPMAIbHOE),
KacaTeJbHOE (TaHTeHIINAFHOE) U TIOJTHOE YCKOPEHUE MaTePHAIbHOMN TOUKH.

TexHuueckue ycmpoticmea u mexHolocUYecKue npoyeccvl:. CIUJAOMETp, IBUKEHHUE CHapPSIOB,
[IETHBIC, IIeCTepEHYAThIC U PeMEHHBIC TTepeIadr, CKOPOCTHBIC THU(THI.

JdemMoHcTpanuu

1. Mozenb cucTeMbl OTCUETa, HILTFOCTPAIIS KHHEMATHICCKIX XapaKTePUCTHUK JIBHYKEHUS.



. Cr10co0BI ucciaenoBaHus IBUKEHUIA.
. UnnrocTparus npeaenbHoro nepexoja 1 u3MepeHrne MrHOBEHHOM CKOPOCTH.
. [IpeoOpa3zoBanue ABMKEHUN C UCTIOIH30BAHUEM MEXaHU3MOB.

. HabGnronenue nBukeHus Tena, OpOIICHHOTO 1O/1 YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

. HanmpaBnenue ckopocTu rnpu IBUKEHUU 110 OKPY>KHOCTH.

. [IpeobpazoBanue yrioBoil CKOPOCTU B PEAYKTOpE.

. CpaBHeHHe MyTei, TPAGKTOPHL, CKOPOCTEH IBUKEHHS OAHOIO M TOrO € Tejla B Pa3HbIX
CUCTEMax OTCUETa.

2
3
4
5. ITameHue Ten B BO3yX€ U B pa3peKEHHOM IIPOCTPAHCTBE.
6
7
8
9

Yuenuueckuii skcnepumenm, nabopamopuvie pabomot, nPAKMUKYM

1. 3yueHue HEpaBHOMEPHOTO ABUKEHUS C LEIbI0 ONPEIeTICHUS MTHOBEHHOM CKOPOCTH.

2. V3mepeHune yCKOpeHHUs IpH MPSMOJUHEHHOM PAaBHOYCKOPEHHOM JBMKEHHMM I10 HAaKJIOHHOMN
IJIOCKOCTH.

3. UccnenoBanue 3aBUCUMOCTH IYyTH OT BPEMEHH MPHU PAaBHOYCKOPEHHOM JIBUKEHUH.

4. V3mepeHue yckopeHUsi CBOOOJHOTO MajeHus (PEeKOMEHIO0BAaHO HCMOJb30BaHUE LU(pOBOH
nabopaTopun).

5. V3ydyeHue IBUKEHHS Tena, OpPOLIEHHOTO TOpU3OHTANbHO. [IpoBepka TUIOTE3BI O MPSIMOMN
MPONOPLIMOHATBHON 3aBUCUMOCTH MEXIY NAJIbHOCTBIO MOJIETA U HAYAJIIbHOM CKOPOCTBIO Tea.

6. M3yueHue ABMKEHUS TeJa 10 OKPYKHOCTH C TOCTOSIHHOM 110 MOJYJIF0 CKOPOCTBIO.

7. UccnenoBanue 3aBUCUMOCTH Teproa 00pallieHuss KOHUYECKOTO MasiTHUKA OT €ro TapaMeTpoB.
Tema 2. lunamuka

IlepBoiii 3akoH HproToHa. HMHepuuanbHble cHCTEMBI OTcU€ra. [IpUHIMI OTHOCHUTEIBHOCTH
[Nanunes. HeunepuuanbHble CUCTEMBI OTCUETa (OMpeaeTeHUE, IPUMEDHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui.

Bropoii 3akoH HeroToHa 111 MaTepuaibHOM TOUKH.

Tperuii 3akoH HproTOHA 111 MarepraibHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTCHUsI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON M MHEPTHON MAcCCHI.

Cuna TspkecTd. 3aBUCUMOCTh YCKOPEHHUs CBOOOHOTO TAJE€HUsI OT BBHICOTHI HAJl MOBEPXHOCTHIO
MJIaHETHI U OT reorpaduueckol MUpoThl. [[BrkeHHe HEOECHBIX TeT W MX CIYTHUKOB. 3aKOHBI
Kemepa. IlepBas kocMuyeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXKyIIErocs ¢ yCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpeHHs CKOIbXeHHs U cuiia TpeHus nokos. Kosdduuuent
TpeHus. Cuia CONpPOTUBIIEHUS MPU JIBHXKEHHH TeNa B KUJIKOCTH WUIIU rasze, e€ 3aBUCUMOCTb OT
CKOPOCTH OTHOCHUTEJIBHOTO JBUKEHHUS.

HNasnenue. 'mapocrarnueckoe gasieHue. Cuna Apxumena.

Texnuueckue  ycmpoiucmea  u mexHoao2uueckKue npoyeccvl. TNOJAIIUIMHUKH, JIBUKEHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

JdemMoHcTpanuu

1. HabmroieHne ABMKEHUS Tell B MHEPIMATbHBIX M HEMHEPIHAIBLHBIX CUCTEMaX OTCUETA.

2. IlpuHIMT OTHOCUTENBHOCTH.

3. Kayenme JByX WWIMHIPOB WM IIApOB pa3HOM MacChl C OJUHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPIMATIBHON CUCTEMBI OTCUETA.

4. CpaBHEHHUE PABHOACHCTBYIONICH MPUIIOKEHHBIX K TEIIy CHJI C MPOU3BEICHUEM MacChl Tela Ha
€ro YCKOpEHHUE B UHEPIIUATBLHOM CUCTEME OTCUETA.

5. PaBeHCTBO CuJI, BOBHUKAIOIIUX B PE3YJIbTATE B3aUMOJAEHCTBUS TEIL.

6. M3mepenue Macc no B3auMOICHCTBHIO.



7. HeBecoMOCT®b.

8. Bec Tena npu ycKOPEHHOM MOABEME U M ICHUMU.

9. LleHTpOOE)KHBIEC MEXaHU3MBI.

10. CpaBHeHHE CHII TPEHUS TTOKOS, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomet, npakmuxkym

1. I3MepeHue paBHOICHCTBYIOIICH CHUJT TIPH IBIDKCHUH OpYCKa 10 HAKJIOHHOU TIJIOCKOCTH.

2. IIpoBepka TunoTe3bl 0 HE3aBUCUMOCTH BPEMEHHU JIBHXKEHUS OpyCKa M0 HAKJIOHHOM IIIOCKOCTH
Ha 33JIaHHOE PACCTOSIHUE OT €r0 MacCCHlI.

3. UccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIIKX B IPY>KUHE U PE3UHOBOM 00paslie,
oT ux nedopManuu.

4. N3yueHne IBMKEHUS CUCTEMBI T, CBA3aHHBIX HUTHIO, IEPEKUHYTOH uepes JIErkuii OJI0K.

5. Usmepenue koddduimenta TpeHUs MO BEIUYHUHE YIIIOBOTO KOI(PQPUIIMEHTA 3aBUCHMOCTH
Frp(N).

6. UccnenoBanue ABMXKEeHUs OpycKa MO HAaKIIOHHOMW MJIOCKOCTH C IEPEMEHHBIM KO3 PUIIEHTOM
TPEHUSI.

7. I3yueHue NBUKEHUS Ipy3a Ha Bally C TPEHUEM.

Tema 3. CtaTuka TBEpPAOIro Tejia

AGcomoTHO TBEpAOE Teno. [locTynarensHoe U BpanaTeIbHOE ABHKEHUE TBEPAOTO Tena. MOMEHT
CUJIBI OTHOCUTENIBHO OcU BpaieHus. [lnedo cunbl. CioxkeHue cuil, NPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxecTu Tena.

VYcnoBus paBHOBECHUS TBEPIOTO TEIIA.

YcToliunBoe, HeyCTOUnBOE, 0e3pa3TuYHOEe paBHOBECHE.

Texnuueckue ycmpoucmea u mexHono2udeckue npoyeccwl: KPOHIUTEWH, CTPOUTEIbHBIN KpaH,
peméryarbie KOHCTPYKIIUU.

JdemoncTpanuu

1. YcnoBus paBHOBeCHS.

2. Bunpl paBHOBeECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomet, npakmuxkym

1. MccnepoBanue ycinoBU paBHOBECHS TBEPJOTO Tea, UMEIOLIETO OCh BPAICHUS.

2. KoHcTpyupoBaHue KpOHIITEHHOB U PACUYET CUJT YIPYTOCTH.

3. 3y4yeHne ycTOMYMBOCTH TBEPIOTO TEJA, UMEIOIIETO IUIONIAlb OTIOPBI.

Tema 4. 3aK0oHBI COXpaHEHHUs] B MEXaHUKe

NmMnynsc marepuanbHOM TOYKH, CHCTEMBbl MaTepHalbHBIX TodeK. LIeHTp macc cucremsl
MaTepuaibHbIX TOYeK. TeopeMa o JBUKEHUH LIEHTPA Macc.

NMnynbe crilbl M U3MEHEHHE UMITYJIbCa Tefa.

3aKOH COXpaHEHHs UMITYJIbCA.

PeaxkTnBHOE OBMKEHIE.

MowmeHT umnysiabca MaTepuaabHOM Touku. [IpencraBieHne o coxpaHEeHUHM MOMEHTa MMITyJbca
B LIEHTPAIbHBIX MOJIAX.

Pabora cunbl Ha MajoM M Ha KOHEYHOM NepemelnieHuu. ['padpuueckoe npencraBieHne padoOThI
CHJIBI.

MOIHOCTD CHIIBL.

Kunernueckast sHeprust MaTepuaabHO Touku. Teopema 00 M3MEHEHUU KUHETHYECKON 3HEpPTrun
MaTepUATbHOI TOYKH.

[ToTeHunanbHble U HEMOTEHIMAIbHBIE CUJIbl. [loTeHnnanbHas sHeprus. [loTeHnuanbHas sHeprus
yrnpyro nehopMUpOBaHHOW TNpyKUHBI. [loTeHlManbHash SHeprus Teaa B  OJHOPOAHOM



rpaBUTallMOHHOM moJie. IloTeHnuanbHas 3Heprus Tena B TPaBUTALMOHHOM I10JI€ OJHOPOAHOTO
mapa (BHYTpU U BHe 11apa). Bropast kocMuueckasi CKopocTh. TpeThsi KocMU4ecKasi CKOPOCTb.
CBs3b pabOThl HEMOTEHIUAIBHBIX CHJI C U3MEHECHHEM MEXaHWYECKOW SHEPrHMH CHCTEMBI Tl
3aKOH COXpaHEHUsI MEXaHHMYECKOW IHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHSL.

VYpaBHenue bepHymM i uaeanbHOM KMIKOCTH Kak CJIEJICTBHE 3aKOHA COXpaHEHHUs
MEXaHUYECKOM IHEpIrUH.

Texnuueckue ycmpoucmea u mexHoi02uuecKue npoyeccyl: ITBUKEHUE PAKeT, BOIAOMET, KOHIEp,
HPYKUHHBIN UCTOJIET, THPOCKOIL, (PUI'YpPHOE KaTaHHE Ha KOHbKaX.

JdemMoHcTpanuu

1. 3aKoH coXpaHEHMsI UMITYJIbCA.

2. PeakTuBHOE JBUXEHHUE.

3. U3mepenune MOIIHOCTH CUJIBIL.

4. I3MeHeHue SHepruu Teja Ipy COBEPIIEHUH PabOTHI.

5. B3auMHble mpeBpallleHus] KWHETUYECKON U MOTEHIMANbHOM 3HEpruil npu AeHCTBUM Ha TEJO
CHJIBI TSDKECTH U CHJIBI YIIPYTOCTH.

6. CoxpaHeHue SHepruy Npu CBOOOJHOM MaCHUH.

Yuenuueckuit sxcnepumenm, nabopamopmsie padomol, nPAKMUKYM

1. U3mepenue uMIrysabca Tena o TOPMO3HOMY ITYTH.

2. 3MepeHue Cuitbl TATH, CKOPOCTH MOJIEITTH 3JIEKTPOMOOUIISI U MOLTHOCTH CHIIBI TSTH.

3. CpaBHEHUE U3MEHEHHS UMITYJIbCA TEJA C UMITYJIbCOM CHUJIBL.

4.VccrnenoBanue COXpaHEHUs! UMITyJIbCa IIPU yIIPYroM B3auMOJEHCTBUN.

5.13mepenne KUHETUUECKOM SHEpruu Tesa 1o TOPMO3HOMY ITyTH.

6.CpaBHEHHE U3MEHEHUS TOTEHLIMAIBHOW SHEPIUU IPYKUHBI C paObOTOMN CUIIBI TPEHHUSL.
7.0npeneneHue paboThl CHIIbI TPEHUS IPU IBUKEHUH TeJia 110 HAKJIOHHOW TIOCKOCTH.

PA3JIEJI 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJAUHAMUKA

Tema 1. OcCHOBBI MOJIEKY IS PHO-KUHETHYECKOI TEOpHHU

OcHoBHbIE TIOJI0KEHUS MoJieKysipHO-kKuHeTnueckoil Teopun (MKT), ux onbiTHOe 000CHOBaHUE.
Hud¢ysus. bpoyHoBckoe nBukeHue. XapakTep ABUKEHUS U B3aMMOJICHCTBHSI YaCTUIL BELIECTBA.
Mozenu cTpoeHus Ta30B, KUIKOCTEN U TBEPIBIX TeN U 00BSICHEHUE CBOWCTB BELIIECTBA HA OCHOBE
TUX Mojenell. Macca u pasMepbl Mojekyd (aromoB). KommuectBo BemiectBa. IlocrostHHas
ABorazpo.

TennoBoe paBHoBecue. Temmneparypa u criocoOsl e€ usmepenus. lllkana temneparyp Llenbcus.
Mopens naeansaoro raza B MKT: gacTuiiel raza IBHKYTCS XaOTUYECKH U HE B3aMMOJICUCTBYIOT
ApYT € ApYTOM.

l"azoBbie 3akoHBI. YpaBHeHHe MenaeneeBa—Kianelipona. AOcomroTHas Temmeparypa (Ikaia
temneparyp KenbBuna). 3akoH JlambToHa. M3omporiecchl B MI€aTbHOM Ta3e C MOCTOSHHBIM
KOJINYECTBOM BellecTBa. [paduyeckoe mnpencTaBieHUE M30IMPOIECCOB: HM30TEPMa, HM30X0pa,
u3obapa.

CBs13p MeXAy OAaBICHUEM MU CPEIHEH KUHETUYECKOM 3HEpPruel IOCTYNATEIbHOIO TEIIOBOTO
JBYDKEHUS MOJIEKYJT UiealbHOTo ra3a (ocHoBHoe ypaBHeHue MKT uzaeansHoro rasza).

CBs13b aOCOJIIOTHOM TeMIEpaTyphl TEPMOJIUHAMHYECKOM CHUCTEMBI CO CpeaHEHd KWHETUYECKOU
SHEPTHUeH MOCTYNATEIBHOrO TEIIOBOTO ABMKEHUS €€ YaCTHII.

Texnuueckue ycmpoucmea u mexHono02UdecKue npoyeccvl: TepMOMETp, O0apoMeTp, MOIydeHHE
HaHOMaTEPHUAJIOB.



JdemoHcTpaumuu

. Monienu 1BMKEHUS YacTHI] BEIIESCTRA.

. Mozienb OpOYHOBCKOTO JTBUKCHHUSI.

. Bunieoponuk ¢ 3anuceio peaibHOro OpPOYHOBCKOTO JIBHYKEHUSI.
. Auddysus xuakocreit.

. Mogens onbita [lTepHa.

. [Iputsixenne MOJEKyIL.

. Mozienu KpucTamindecKux peméTok.

0 3 N i AW~

. Habmoienue u nccnenoBanue U30MpoIeccoB.

Yuenuueckuii sxkcnepumenm, nabopamopusie padomovt, RPAKMUKYM

1. UccnenoBanue mpoliecca yCTAaHOBIICHUS TEIJIOBOIO PAaBHOBECHS MPU TEIUIOOOMEHE MEXIY
ropsiuyei U XOJIOJAHOW BOJOM.

2. MH3ydeHue WU30TEpPMUYECKOrOo Tpolecca (PEeKOMEHIOBAaHO WCIOJIb30BaHUE HU(POBOU
nabopaTopun).

3. N3yueHune n30X0pHOro IMpoliecca.

4. Uzydyenue n3o00apHOTo mpoiiecca.

5. IIpoBepka ypaBHEHUS COCTOSIHHUSL.

Tewma 2. Tepmonunamuka. TerioBbie MaIIMHBI

Tepmonunamuueckas (TZl) cucrema. 3aganue BHemHuX ycinoBui nnst T/l cuctemsbl. Buemnrnue
U BHyTpeHHMEe mnapaMerpbl. [lapamerper TJ/[ cucreMbl Kak cpeqHue 3HAYEHHs] BEJIMYMH,
ONKMCHIBAOIINX €€ COCTOSIHNE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nauano tepmoaunamuku. CamonponsBosibHas penakcanusi T/l cUCTEMBI K TEIJIOBOMY
PaBHOBECHUIO.

Mopaenb uaeanbHOro ra3a B TEpMOJUHAMUKE — CHCTEMa YpaBHEHUW: ypaBHeHHE MeHeneeBa-
Krnaneiipona u Belpa)kxeHHE JUIsl BHYTPEHHEH SHEPruu. Y CIOBUS MPUMEHUMOCTH 3TOW MOJIEIU:
HU3Kas KOHIEHTpPAILMs YacTHI], BBICOKUE TeMIlepaTypbl. BeipaxkeHue ajis BHYTPEHHEW >Hepruu
OJHOATOMHOTI'O UJICAJIBHOTO Ta3a.

KBazucrarnueckne u HECTaATUUECKUE MPOLIECCHI.

DneMeHTapHasi paboTa B TepMOauHAMUKe. Berancienue padoTsl 1o rpaduky mpolecca Ha pV-
JIrarpaMme.

Tennmonepenaua kak cnoco® W3MeHEHHs] BHYTpeHHeW sHepruu TJ[ cuctemsl 0e3 coBepleHHs
paboTsl. KoHBeKIINS, TETIIOMPOBOIHOCTD, U3TyYEHHE.

KonunuectBo TemnoTel. Tenno€MKoCTs Tena. YaenbHas U MOJISIpHAS TEIUIOEMKOCTH BEIECTBA.
YpaBuenue Maiiepa. YenbHas TEIioTa CropaHus TOILIMBA. Pacué€r koamyecTsa TEIJIOTH IPU
teronepenaye. [lonstre 06 agrnabaTHOM Tpoiiecce.

[lepBsiii 3aK0H TepMOAMHAMUKH. BHyTpeHHss1 sHeprud. KonuuecTBo TEMnoTh M paboTa Kak MEphI
W3MEHEHUS BHYTpeHHeM sHepruu T/l cucreMsl.

Bropo#i 3ak0H TepMOJIMHAMUKHU [JII PAaBHOBECHBIX IPOILIECCOB: YEpe3 3aJaHHOE PaBHOBECHOE
cocrosiaue T]I cucteMbl MPOXOAUT €AMHCTBEHHAs anadaTa. AGCOMIOTHAS TeMIepaTypa.

Bropoii 3aKkoH TepMOAMHAMUKH 17151 HEPAaBHOBECHBIX MPOIECCOB: HEBO3MOXKHO MepeAaTh TEIIOTY
ot Oosiee XOIIOAHOTO Tena Kk O6onee Harperomy Oe3 komneHcanuu (Knaysuyc). HeobpatumocTsb
MPUPOTHBIX MPOLIECCOB.

[Tpunine! geiictBus TemnoBbix MamuH. KIT/I.

Makcumansnoe 3nauenue KII1. [{ukn Kapno.

DKOJIOTHYECKUE AaCTeKThl HCIOJIB30BaHMUS TEIUIOBBIX JBHTaTesieil. TermmoBoe 3arpsi3HEHHE
OKPYKAaIOIEeH Cpebl.



Texnuueckue ycmpoucmea u MmexHoI02UYecKue npoyeccyl: XOJIOAWIBHHUK, KOHIHUIIMOHED,
TU3ETbHBIA W KapOIOpPAaTOPHBIM JBUTATEeNd, MapoBas TypOWHA, TONyYEeHUE CBEPXHU3KHUX
TEMIEpATyp, YTWINH3alMs «TEIUIOBBIX» OTXOAOB C HCIIOJIb30BAHMEM TEIIOBOIO Hacoca,
yTUIM3anus OMOOPTaHUYECKOTO TOTUTUBA JUISI BEIPAOOTKHU «TETJIOBOI M 3JEKTPOIHEPTHH.
JdemMoHcTpanuu

1. U3meneHue TemnepaTypsl pH aInadaTHueCcKOM paclIMpEeHUH.
2. Bo3ayuiHoe orHuBoO.
3. CpaBHEHHUE YACIbHBIX TEIUIOEMKOCTEH BEIIECTB.
4. CriocoObl U3MEHEHHSI BHYTPEHHEH SHEPTHH.
5. UccnenoBanue aquabaTHOTO mporiecca.
6. KomnbroTepHbie MO/ TETUIOBBIX JIBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomet, npakmuxkym

1. U3mepeHnue yaenbHOM TEMI0EMKOCTH.
2. VccnenoBaHue mpolecca OCThIBaHUS BEILIECTBA.
3. UccnenoBanue aguabaTHOTO mpoiiecca.
4 V3ydyeHre B3aUMOCBS3M SHEPIHMM MEXKMOJIEKYJISPHOTO B3aWMOJECHCTBUS U TEMIIEpaTyphl
KUIEHUS KUAKOCTEM.
Tema 3. ArperaTHble cocTosiHuA BemecTBa. da3oBble nepexoabl

[TapooOpa3oBanue u KoHAeHcauus. McnapeHue W KuNeHWe.  YJelIbHas  TEIioTa
napooOpa3oBaHusl.
Hacpiiiennple 1 HeHachlllleHHbIe Mapbl. KauecTBeHHass 3aBUCUMOCTb IUIOTHOCTH U JaBJICHUS
HACBILIEHHOTO Tapa OT TeMIlepaTypbl, UX HE3aBUCUMOCTh OT O0BbEMa HACBIIIEHHOTO Mapa.
3aBUCHUMOCTh TEMIIEPATypPbl KUIIEHUSI OT JaBJICHUS B KUIKOCTH.
BrnaxnocTts Bo3ayxa. AGCOMIOTHAS U OTHOCUTEIbHAS BIaYKHOCTb.
Teépmoe Temo. Kpucrtamnumueckwe u amopdHbie Tena. AHU30TPOIMUS CBOWCTB KPHCTAJUIOB.
[TnaBrnenue u KpucTauM3anus. Y aenbHas TerioTa miaaBienus. Cyonumanus.
Hedopmarun tBEporo tena. Pactskenue u cxxarue. Casur. Moayne IOnra. I[penen ynpyrux
nedopmarui.
TemoBoe pacHIMpeHHre S>KHAKOCTEH | TBEPABIX Tell, O0BEMHOE | JIMHEWHOE paCIIUpEeHHE.
AHrapMOHHM3M TEIJIOBBIX KOJI€OaHUI YacTHIl BEIIeCTBA KaK MPUYMHA TEIIOBOTO PACIIUPEHUS Tell
(Ha KaUeCTBEHHOM YpPOBHE).
IIpeoOpa3oBanue sHepruu B (ha30BBIX MEPEX0iax.
VYpaBHeHHE TEIIOBOro OanaHca.
[ToBepxHocTHOe HaTskeHHe. KoadduumeHT mnoBepXHOCTHOrO HaTshkeHud. KanusuispHbie
sABJeHUA. /[aBieHune o UCKpUBIEHHON MTOBEPXHOCTHIO xKuakocTH. Dopmyina Jlamnaca.
Texnuueckue ycmpouicmea u mexHoio2u4eckue npoyeccyl: XUJIKUE KPUCTAJIIbl, COBPEMEHHbIE
MaTepuabl.
JdemMoHcTpanuu

1. TemioBoe pacimpeHue.
. CBOIICTBa HACBIILIEHHBIX TTAPOB.
. Kunenue. Kunenue npu noHM>XEHHOM JIaBJICHUU.
. I3MepeHnue cuibl NOBEPXHOCTHOTO HATSYKEHUS.
. OTBITHI ¢ MBUTHHBIMH TUIEHKAMU.
. CmaunBaHue.
. Kanunnsipueie sinenus.
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. Moiesm HEHbIOTOHOBCKOM JKUIKOCTH.



9. CnocoObI M3MEpEHUs BIAKHOCTH.

10. VccnenoBanue HarpeBaHus U TUIABIICHUS] KPUCTAJUIMYECKOTO BEIIESCTRA.

11. Bugst nedopmarmii.

12. Habnronenue Mambix nedopMariui.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomet, npakmuxkym

1. 3yueHue 3aKOHOMEPHOCTEN UCTIAPEHUS KUJIKOCTEH.

2. 3mepenue yaenbHON TEIIOThI MIaBICHUS JIbJIA.

3. M3y4yeHune CBOMCTB HACKIIIEHHBIX MapOB.

4. U3mepenue aOCONIIOTHOM BIaKHOCTH BO3/IyXa M OLIEHKA MacChl apoOB B MIOMEIICHUU.
5. U3mepenne ko3 uimeHTa noBepXHOCTHOTO HATSIKEHUSI.

6. U3mepenue moxny:ns FOHra.

7. VccnenoBanue 3aBUCUMOCTU J1ehOpMalMd PE3MHOBOTO 00paslia OT MPWIOKCHHON K HEMY
CHUJIBL.

PA3JIEJI 4. JIEKTPOAUHAMMUKA

Tema 1. JekTprueckoe moJie

OnexTpu3anus Tell U €€ NpOosABICHUS. DJIEKTPUUECKUN 3apsy. [[Ba BUaa 2IEKTPUYECKUX 3apsAI0B.
[TpoBOAHMKY, AUAAEKTPUKH U MOIYIPOBOAHUKU. DIEMEHTAPHBIN AJIEKTPUUYECKUIN 3aps]. 3aKOH
COXpaHEHHUsI FJIEKTPUUYECKOTO 3apsiia.

B3aumopeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH KyoHa.

OnexTpuueckoe nojie. Ero aelicTBrue Ha 31€KTpUUECKUE 3apsIbl.

Hamnpspkéanocts  anektpudeckoro  mons.  IIpoOHbid  3apsn.  Jluamm — HanpsHDKEHHOCTH
3JIEKTPUYECKOTO 1oJIst. OHOPOJHOE SIEKTPUUYECKOE TIOJIE.

[ToTeHManbHOCTh  3MEKTPOCTATHYECKOTO0 TOoJiA. Pa3HOCTh NOTEHLHMAIOB W HaIpsHKEHHE.
[ToreHnnanbpHas SHEPruUs 3apsAa B JIEKTPOCTATHUECKOM Mosie. [loTeHual 3ekTpocTaTH4ecKoro
noJisl. CBA3b HANPSHKEHHOCTH TOJISI U PA3HOCTU TMOTEHLUAIOB JJIs 3JIEKTPOCTaTUYECKOrO OIS
(KaK OTHOPOAHOIO, TAK U HEOJAHOPOHOTO).

[TpuHIMI cynepno3uuy dJIEKTPUUECKUX MOJeH.

[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apsbkeHHOM cdepbl. [lone paBHOMepHO
3apsDKEHHOTO 1Mo 00BhEMY 1mapa. [lose paBHOMEpPHO 3apsKEHHOW OECKOHEYHOW TIIOCKOCTH.
KapTuns! mMHNN HaIPsYKEHHOCTH ITUX MOJIEH M 3KBUIIOTEHIIUAIBHBIX TIOBEPXHOCTEH.
IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PAaBHOBECHS 3aps10B.

JIM3IIEKTPUKH B DJIEKTPOCTaTUYECKOM ToJIe. J{ManeKTpuyeckas IpoOHUIIaeMOCTh BEIIECTBA.
Konznencarop. DneKTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD IIJIOCKOI0 KOHAEHCATOPA.
[TapamtensHOE coeMHEHNE KOHIEHCATOPOB. [locnenoBaTebHOE COETMHEHNE KOHIEHCATOPOB.
DHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

JIBrb>KeHUE 3apsiKEHHOW YacCTHUIIbI B OJTHOPOJIHOM JJIEKTPUUECKOM TI0JIE.

Texnuueckue ycmpoucmea u mexHoA02u4ecKue npoyeccol: DIEKTPOCKOI, AIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHHE HIIEKTPONPUOOPOB, KOHJIEHCATOPHI, TeHepaTop Ban ne
['paada.

JdemMoHcTpanuu

1. YcTpoicTBO M MPUHLIKI AEHCTBUS DJIEKTPOMETPA.

2. DNEKTPUYECKOE TMOJIE 3aPSKEHHBIX IAPUKOB.

3. DneKTpuYecKoe MoJje IByX 3apsSKEHHBIX IJIACTHH.

4. Mopens anekTpocTaTudeckoro reaeparopa (Ban ae I'paada).

5. IIpOBOJTHHUKY B AJIEKTPUYECKOM IOJIE.



6. DneKkTpocTaTUYecKas 3aluTa.

7. YCTPOUCTBO U IEHCTBUE KOHICHCATOPA IIOCTOSHHON U NIEPEMEHHON EMKOCTH.

8. 3aBUCUMOCTB 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOMIAJAM IIJIACTHH, PACCTOSHUS
MEXIY HUMH U TU3JICKTPUUECKON TPOHUIIAEMOCTH.

9. DHeprus 37AEKTPUUYECKOTO MOJIS 3apsHKEHHOTO KOHIEHCATopa.

10. 3apsanka u pa3psiika KOHIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie padbomot, npAKMUKym

1. OueHka cui B3auMOJICUCTBUS 3apPSXKEHHBIX TEJl.

2. HaOmroneHue mpeBpalleHUs SHEPTUU 3apsHKEHHOTO KOHJIEHCATOpa B SHEPTUIO0 H3IIyYeHUs
CBETOAMO/IA.

3. U3yueHue npoTekaHus TOKa B LIETH, COACpKaIIEH KOHIECHCATOP.

4. Pacnipenenenre pa3HOCTH MOTEHIIMAIOB (HAMPSKEHUs) IPU MOCIE0BATEIIbHOM COSIUHEHUN
KOH/JIEHCAaTOPOB.

5. UccnenoBanue pas3psiia KOHIEHCATOPA Yepe3 PE3UCTOP.

Tema 2. IlocTOSIHHBIN JIEKTPUYECKH TOK

Cuna toka. [locTosiHHBIN TOK.

VYcnoBus CylecTBOBaHUS OCTOSHHOIO 3JIEKTpUYecKoro Toka. Mcrounuku toka. Hanpsxkenne U
u DJIC &.

3akon OMa 11 y4acTKa L.

DNEeKTPUYECKOE COMTPOTUBIICHHE. 3aBUCUMOCTh COTIPOTUBIICHHUS OJTHOPOIHOTO IMTPOBOJIHUKA OT €T0
JUTMHBI U TITOIAIN TTOTIEPEYHOTO CEUCHUS. Y IeNTbHOE COMPOTUBIICHUE BEIIECTRA.
[locnenoBarenpHOe, MapajulelibHOE, CMEIIAaHHOE COEAMHEHUWE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKkTprueckux 1eneit. [Ipasmna Kupxroda.

PaGora anekrpuyeckoro Toka. 3akoH J[xoyns—Ilenna.

MOMHOCTD 3JEKTPUYECKOTO TOKA. TemnoBas MOLUIHOCTbh, BbIIETsIEMas Ha PE3UCTOPE.

O/1C u BHYTpEeHHEE COINpPOTUBIECHHE MCTOYHUKA TOKa. 3akoH Oma s TOTHOW (3aMKHYTOM)
ANEKTPUYECKOH 1en. MOIHOCTh UCTOYHUKA TOKa. KOpoTKoe 3aMbIKaHueE.

Konnencarop B 1ienu mocTOSSHHOTO TOKA.

Texuuueckue ycmpouicmea u MexHon02UYecKue npoyeccol: aMIepMeTp, BOJBTMETP, PeocTarT,
CYETUUK JIEKTPUUECKOU SHEPTHH.

JdemoncTpanuu

1. I3MepeHue cuiibl TOKa U HAIPSIKEHUS.

2. WccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA OT HANPSIKEHUSI I pE3UCTOPA, JIaMITbl HaKaIIMBaHUS
Y CBETOAMO/IA.

3. 3aBHUCHMOCTHh CONPOTUBIICHHS MWJIMHIPUYECKUX TMPOBOJHUKOB OT JJIWHBI, IUIOIIAIA
MOTNIEPEUHOT0 CEYCHUS U MaTepHuaa.

4. VccnenoBanre 3aBUCUMOCTH CHJTBI TOKA OT COMTPOTUBJICHHSI IPU TTOCTOSTHHOM HAMPSKCHUH.

5. Ilpamoe wm3mepenne OJIC. KopoTkoe 3aMblKaHWE TaJbBAHMYECKOIO 3JIEMEHTAa M OLIEHKA
BHYTPEHHETO COMPOTUBIICHUS.

6. CriocoObl coeTMHEeHNsT UICTOYHUKOB ToKa, DJ[C 6arapeii.

7. WccnenoBaHue pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMHU MCTOYHHMKA TOKAa OT CHJIBI TOKa
B LICTIH.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie pabomot, npaKmMuKym

1. MccnenoBanue CMENIaHHOTO COETMHEHUS PE3UCTOPOB.

2. MI3Mepenue yieapHOro CONpOTUBIIEHUS IPOBOIHUKOB.

3. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSKEHUS JUTsI JIAMITHl HAaKaJTuBaHMSI.



4. YBenu4ueHue npezena u3MepeHus: ammnepmMeTpa (BoJIbTMETpa).

5. M3mepenne D/1C 1 BHYTPEHHETO CONIPOTUBIIEHUSI HCTOYHHUKA TOKA.

6. Hccnenoanue 3aBucumoctd JJIC ranbBaHMYECKOIO 3JIEMEHTa OT BPEMEHU IPU KOPOTKOM
3aMbIKaHUU.

7. VlccnenoBanue pasHOCTH MOTEHIMAIOB MEXY IOJIOCAaMU HCTOYHHMKA TOKA OT CHJIBI TOKa
B LICIH.

8. HccnenoBanue 3aBUCUMOCTH MOJI€3HOM MOIIIHOCTH UCTOYHUKA TOKA OT CHJIbI TOKA.

Tema 3. Toxku B pa3jiH4HBIX cpeaax

DneKTpuueckas MPOBOJUMOCTh PAa3IMYHBIX BELIECTB. DJIEKTPOHHAs MPOBOJAUMOCTH TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb COIPOTUBIICHUSI METAJIJIOB OT TeMIlepaTypbl. CBEpXIIPOBOJUMOCTb.
DnexTpuueckuil Tk B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBonuuku. CoOCTBEHHAsI M IPUMECHAs TPOBOAUMOCTBD IOIYIIPOBOAHUKOB. CBOHCTBA p—
n-nepexona. [1osynpoBoAHUKOBEIE TPUOOPHI.

DNEKTPUUECKUN TOK B 3JEKTPOIUTAX. DIEKTPOIUTHYECKAS TUCCOLMALNS. DICKTPOIHU3. 3aKOHBI
®Dapages 1715 IEKTPOIU3A.

DOnexTpuueckuid TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSTENbHBIN pa3psan. Pasnuunbie
THUIIBI CAMOCTOSTENBHOTO pa3psna. Monuus. [1na3zma.

Texuuueckue ycmpoticmea u npakmuieckoe npumeHneHue: ra3opa3psaaHble JaMIibl, 3JIEKTPOHHO-
JTy4eBas TpyOKa, MOJYIPOBOJAHUKOBBIE MPUOOPHI: AMOMA, TPAH3UCTOP, (POTOAMOMI, CBETOAMOL;
rajpBaHKa, paQMHUPOBAHNE ME/IH, BHITUIABKA ATFIOMHHHUS, JICKTPOHHAS MUKPOCKOTIHSI.
JdemMoHcTpanuu

1. 3aBHCUMOCTH CONTPOTUBJICHHS METAJNIOB OT TEMIIEPATYPHI.

2. [IpoBOAMMOCTD AJIEKTPOIIUTOB.

3. 3akoHsblI 5ekTponuza Papanes.

4. VickpoBoii pa3psi U IPOBOAMMOCTD BO3AyXa.

5. CpaBHEHME IPOBOJUMOCTH METAIIIIOB U MOJIYIIPOBOIHUKOB.

6. OTHOCTOPOHHSIS TPOBOJAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomet, npakmuxkym

1. HabGmroienue aieKTposu3a.

2. U3mepenue 3apsiia 0OJHOBAJIEHTHOTO MOHA.

3. MccrnenoBanue 3aBUCMMOCTH COITPOTUBIIEHUSI TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

4. CHsTHE BONBT-aMIIEPHON XapAaKTEPUCTUKH TUO/A.

OU3NYECKUN MPAKTUKYM

CriocoObl m3MepeHus: (U3NYECKUX BEIWYMH C UCIOJIb30BAHWEM aHAJOTOBBIX M IM(POBBIX
U3MEPUTENIbHBIX ~ MPUOOPOB M KOMIBIOTEPHBIX  JAaTYMKOBBIX  CUCTEM.  AOCOIIOTHBIE
Y OTHOCHUTEJIbHBIE TOTPEHIHOCTH H3MepeHui ¢usnueckux BeauuyuH. OIlleHKa TI'paHUl]
MTOTPEUIHOCTEM.

[IpoBeneHne KOCBEHHBIX HW3MEPEHMM, WCCIICIOBAHMM 3aBUCUMOCTEH (PU3MUECKUX BETUYHH,
IPOBEPKA MPEAJOKEHHBIX TUMOTEe3 (BBIOOp M3 paboOT, OMMCAHHBIX B TEMAaTHMUYECKUX pazfenax
«YYeHNYEeCKUI IKCIIEPUMEHT, JTAOOpaTOPHBIE pabOTHI, TPAKTHUKYM).

MEXITPEJIMETHBIE CBA3HU
N3ydyenne kypca ¢usuku yrinyonéHHoro ypoBHs B 10 kimacce ocCyIIecTBIsS€TCS C Y4ETOM
COJIEp)KaTEeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.



Meosicnpeomemnvle nonamus, C6A3AHHLIE C U3YUEHUEM MeEMO0008 HAYYHO20 NO3ZHAHUA'
sBIICHUE, HAY4YHBIH (DakT, rumore3a, (Qu3nMdecKkas BEIHYMHA, 3aKOH, TEOpHs, HAOIIOICHHE,
HKCIEPUMEHT, MOJCTUPOBAHNE, MOJIEIIb, U3MEPEHHUE, IIOTPEIIHOCTH U3MEPEHHA, N3MEPUTEIILHBIC
npubopsl, nudpoBas 1adopaTopusi.

MatemaTuka: Pemenue cuctemsl ypaBHeHuil. Jluneitnas ¢ynkuus, napadomna, runepbona, ux
rpaduku u cBoiictBa. TpuroHomerpuueckue (GpyHKIUH: CUHYC, KOCUHYC, TAaHT'€HC, KOTaHICHC;
OCHOBHOE€ TPUI'OHOMETPUYECKOE TOXAECTBO. BEKTOpPbI M MX NPOEKUUH Ha OCH KOOPJIMHAT,
CJIO’KEHUE BEKTOPOB.

BuoJsiorns: MexaHu4yeckoe IBUKEHUE B )KUBOU Npupoae, 1updy3us, ocMoc, TEIII000MEH KUBBIX
OpPraHu3MOB, TEIUIOBOE 3arps3HEHUE OKPYXKAIOIIEH Cpeabl, yTUIH3alus OHOOPTraHUYECKOTO
TOIJIMBA JUISI BBIPAOOTKM «TEIUIOBOM» W DIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSHKEHUE H
KallWUISIPHBIC SIBJICHUS B IPUPOJIE, SJCKTPUUECKUE SIBICHUS B )KUBOW IPUPOJE.

XHMHUsI: JUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE AaTOMOB M MOJEKYJ, MOJb BEIIECTBa,
MOJISIpHasi Macca, MoJy4YeHHe HaHOMAaTepualloB, TEIUIOBbIE CBOMCTBA TBEPBIX Tel, KUIKOCTEH U
ra3oB, OJKUJKHE KPHUCTAJIbl, DJEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAs
JMCCOLMALUS, TAJIbBAHUKA, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Ieorpadusi: BIa)xHOCTh BO3/yXa, BETPbI, 0apOMETP, TEPMOMETD.

TexHoJiorusi: npeoOpa3oBaHUE IBWKCHHUH C HCIOJIB30BAaHUEM MEXAaHHU3MOB, Y4ET CyXOro M
KHUJIKOTO TPEHUS B TEXHHKE, CTAaTHYECKWE KOHCTPYKUMHU (KPOHIUTEIHH, perieTdaTsie
KOHCTPYKIIMH), HCITOJIb30BAHNE 3aKOHOB COXPAHEHHSI MEXaHUKH B TEXHHUKE (THPOCKOI, BOJOMET
U T.JOI.), JBUTATe]b BHYTPEHHETO CrOpaHWs, MapoBas TypOMHA, OBITOBOW XOJIOAWIBHUK,
KOH/IMIIMOHEpP, TEXHOJOIMM TIIOJIyYe€HHs] COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIeE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJOIWH,  BJEKTpOCTAaTHYEeCKas  3alluTa,  3a3eMJICHHE
3JIEKTPOIIPUOOPOB, Ta30pa3psAHbIC JAMIIbI, IOJYIPOBOIHUKOBBIEC IPUOOPHI; raJlbBaHUKA.

11 xkaace

PA3JIEJI 4. DJIEKTPOIMHAMUKA

Tema 4. MaruuTHoe 1moJjie

B3anmopeiicTBrE MOCTOSTHHBIX MAarHUTOB M IMPOBOAHUKOB C TOKOM. MarnutHoe mnosne. Bekrop
MAarHuTHOM WHAyKUWU. lIpyHIMD cynepno3suuuMyM MarHUTHBIX Iojded. JIMHMM MarHUTHOM
WHIYKIUU.

MarautHoe 1moJie MPOBOAHHUKA C TOKOM (IIPSMOTO MPOBOJHUKA, KATYIIKH U KPYTOBOTO BHUTKQ).
OmneiT Opcrena.

Cuna AMriepa, e€ HanpaBJIeHUE U MOIYJIb.

Cuna Jlopenia, e€ HampaBieHHE U MOAYJb. JIBMKEHUE 3apsHKEHHOW YacTHIIBI B OJHOPOIHOM
MarHuTHOM noJie. Pabora cumsl Jlopeniia.

MaruuTHOe noJie B Beniectse. DeppoMarHeTukKH, mapa- U THaMarHeTUKH.

Texnuueckue ycmpotcmea u mexHoiocudecKue npoyeccyl: IPUMEHEHUE MTOCTOSHHBIX MAarHUTOB,
AIIEKTPOMArHUTOB, TECTEP-MYIBTUMETP, MIEKTPOABHUraTENb SIKOOU, YCKOPUTENH 3IIeMEHTaPHBIX
YacTHIl.

JlemoHCTpanuu

1. KapTunHa nuHUN WHAYKIIAA MarHUTHOTO TIOJISl MTOJIOCOBOTO M TIOJJKOBOOOPA3HOTO MOCTOSTHHBIX
MAarHHuTOB.

2. KaptuHa NTMHUNA MarHUTHOM WHIYKIMU TOJS JJIMHHOTO MPSAMOrO MPOBOJAHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJIHUKA, KATYIIKU C TOKOM.

3. BzanmopeincTere 1ByX MPOBOAHUKOB C TOKOM.



4. Cuna Amrepa.

5. [enictBue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

6. HaGmroienue qBMKEHUS ITyYKa SJIEKTPOHOB B MAarHUTHOM TIOJIE.

7. IIpyHUMI JEHCTBUS 3JEKTPOU3MEPUTEIIBHOTO IPUOOPa MATHUTOIIEKTPUIECKON CUCTEMBI.
Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomet, npakmuxkym

1. MccnenoBanue MarHUTHOTO MOJISA TOCTOSIHHBIX MarHUTOB.

2. UccnenoBanue cBOMCTB (peppOMarHeTHKOB.

3. UccnenoBanue NeHCTBUSA IIOCTOSIHHOIO MarHUTa HA PAMKY C TOKOM.

4. 3mepenue cuiibl AMrepa.

5. M3y4eHune 3aBUCUMOCTH CUJIbI AMIIEpa OT CHUJIbI TOKA.

6. OnpeneneHre MarHUTHOM MHAYKLIMU HAa OCHOBE U3MEpPEHUs CHIIbl AMIiepa.

Tema 5. Di1eKTpOMArHUTHAS HHAYKLIHS

SIBneHue IeKTPOMAarHUTHON UHAYKIMH. [I0TOK BEKTOpa MarHUTHON MHAYKIUH.

O/1C nnanykuuu. 3aKoH MEKTpoMarHuTHol nHaykunu @apaznes. Buxpepoe 3J€KTpHUECKOe MOJIE.
Toxu @yko. 9/IC HHAYKIIMY B IPOBOJIHUKE, ABMXKYILIEMCS B OJHOPOJHOM MarHMTHOM IIOJIE.
IIpaBuio Jlenua.

WNupykruBHOCT. KaTynika MHAYKTUBHOCTH B LIENIN IOCTOSIHHOTO TOKA. SIBIEHHE CAMOUHYKIIMH.
OJ1C caMOMHAYKIINH.

DHeprus MarHUTHOTO MOJISI KaTYLIKU C TOKOM.

DNeKTPOMarHuTHOE T0JI€.

Texnuueckue ycmpouucmea u mexHolocUYecKue npoyeccyl: UHIAYKUUOHHAs IIeYb, COJICHOWN,
3aImTa OT 3JIEKTPU3aLUH TeJl IIPU ABM)KEHUN B MArHUTHOM I10JI€ 3E€MIIH.

JdeMoHcTpamun

1. HaGmroieHue sBJICHUS 3JIEKTPOMarHuTHON MHYKLIMH.

2. Uccnenosanue 3aBucumoctu J/[C HHAYKIIMK OT CKOPOCTH M3MEHEHUSI MarHUTHOTO IOTOKA.

3. IIpaBuso Jlenua.

4. Tlanenne MarHuTa B allFOMUHUEBOM (MEIHOM) TpyOeE.

5. SIBneHne caMOMHAYKIIMH.

6. Uccnenosanue 3aBucumocty DJ1C caMOMHIYKIIUU OT CKOPOCTH U3MEHEHUS CUJIbI TOKA B IIETIH.
Yuenuueckuit sxkcnepumenm, nabopamopmnsie padomol, nPAKMuUKym

1. MccnenoBanue sIBJIEHUS MIEKTPOMarHUTHOM MHAYKIIMH.

2. OnpeneneHre HHAYKIMU BUXPEBOTO MAarHUTHOTO TOJIS.

3. UccnenoBanue BJIEHUS CAMOUHYKIIUH.

4. COopka MOZEH 3IEKTPOMAarHUTHOTO TeHepaTopa.

PA3JIEJI 5. KOJIEBAHUSA U BOJIHBI

Tema 1. Mexanuveckue KoJieOaHust

Komnebarennuas cucrema. CBoOOgHEBIE KOJTIEOAHMUS.

INapmonnueckue konebanus. KuHemaTnueckoe M TMHAMUYECKOE OIMUCaHUE. DHEPreTU4ecKoe
ONMCAaHHE (3aKOH COXpPaHEHMs] MEXaHWYECKON SHepruu). BbIBoj AMHAMHUYECKOTO ONMUCAHMS
TrapMOHUYECKUX KOJeOaHHH U3 UX SHEPTeTUUECKOr0 U KUHEMATUYECKOTIO OMUCAHUS.

Ammuiutyna u Qasa  konebGanuil. CBS3p aMIUTUTYAbl KOJ€OaHMH HMCXOTHOW BEIMUYHHBI
C aMIUTMTYIaMH KoJieOaHHi e€ CKOPOCTH U YCKOPEHHUS.

Ileprion w yacrota konebGanuil. Ilepuog ManbIx CBOOOAHBIX KOJI€OAHMII MaTEeMaTHUECKOTO
MasiTHUKA. [leproa cBOOOAHBIX KOJIeOaHUN MPYKMHHOTO MasiTHUKA.

[TonsTe o 3aryxaromux konebaHusx. BwiHyxneHHble Kosebanus. Pe3onanc. Pe3onaHcHas
KpuBas. BiausiHue 3aTyxaHusi Ha BUJ pe30HAHCHOW KpUBOMl. ABTOKOIE0aHMsI.



Texnuueckue ycmpoiicmea u mexHO02UYECKUE NPOUECcchl. METPOHOM, 4Yachl, Kadeld,
MY3bIKaJIbHbIE HHCTPYMEHTHI, cericmorpad.

JdemMoHcTpanuu

1. 3anmch KoneGaTeIbHOTO IBUKCHHUS.

2. Habnroenue He3aBUCUMOCTH TIEPHOAa MANIbIX KOJICOaHUH rpy3a HA HUTH OT aMIUTUTY/IbI.

3. HUccnenoBanue 3aTyxarolmux KojaeOaHUH M 3aBUCUMOCTH IE€pHO/a CBOOOJHBIX KOJeOaHUH OT
COIIPOTHUBIICHUS.

4. HccnenoBanue KkojeOaHUM TIpy3a Ha MACCUBHOM MpYyXHHE C LEJIbl0 (HOPMUPOBAHUS
npecTaBiIeHnit 00 ueaqbHONU MOJIENH MPYKUHHOTO MasiTHHUKA.

5. 3aKOH COXpaHEHMsI SHEPTUU IpU KoeOaHUsAX Irpy3a Ha NpPYyKUHE.

6. HccnenoBanue BBIHYKICHHBIX KOJICOAHUI.

7. Habmoienue pe3oHaHca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomaul, npaKmuKym

1. I3mepenue neprosia CBOOOJHBIX KOJIEOAHUH HUTSHOTO U IPY>KUHHOT'O MAasTHUKOB.

2. M3yueHue 3aKOHOB JIBM)KEHUS Tejla B X0Jie KoleOaHui Ha yIpyroM IojBece.

3. M3yueHue ABMIKEHUSI HUTSHOI'O MasiTHUKA.

4. ITpeoOpa3oBaHue 3HEPTHH B IPY>KUHHOM MasiTHUKE.

5. UccnenoBanue yObIBaHUS aMIUIMTY/ bl 3aTyXalOMIMX KoueOaHui.

6. HccnenoBanne BBIHYKICHHBIX KOJICOAHUI.

Tema 2. J1eKTPOMArHUTHBbIE KOJIeOaHUA

Konebarenbubiii  koHTYp. CBOOOAHBIE  SJIEKTPOMArHUTHBIE  KOJIEOAHUS B UJCATHHOM
KosiebarenbHoM KoHType. Popmyna Tomcona. Cpsi3b aMIUIMTYIbl 3apsja KOHJAEHCATOpa
C aMIUIMTYJI0M CHIIBI TOKA B KOJIe0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUH B UJ€ATBbHOM KOJeOaTeIbHOM KOHTYpeE.

3aryxaromue 3JeKTPOMarHuTHbIe KoeOaHus. BeIHYKI€eHHbIE JIeKTpOMarHuTHbIE KOJIeOaHHs..
IlepemennbIii Tok. MOIIHOCTh MEPEMEHHOTO0 TOKA. AMIUIMTYIHOE M JIEHCTBYIOIIEE 3HauUCHHUE
CHJIBI TOKA W HANPSHKEHUS TIPU Pa3IMdHON (opMe 3aBUCUMOCTH IEPEMEHHOT0 TOKA OT BPEMEHH.
CuHycouabHBINA IEPEMEHHBIN TOK. PE3UCTOp, KOHIEHCATOP M KATYIIKa MHAYKTHBHOCTH B IETTH
CUHYCOMIAJIbHOTO NMEPEMEHHOI0 ToKa. Pe3oHaHc TOkoB. Pe3oHaHc HanpsKeHHi.

Wneanbubiil Tpancdopmarop. IlponsBoacTso, nepenaya u noTpedIeHUE IMEKTPUUECKON SHEPTHH.
DKOJIOTHYECKHE PHUCKM TMpU TPOU3BOACTBE HIEKTposHepruu. KymbTypa ucmnonb30BaHUsS
3JIEKTPOIHEPT U B MOBCETHEBHON KU3HU.

Texnuueckue ycmpoucmea u mexHoi02uyecKkue npoyeccyl: NEKTPUUECKUN 3BOHOK, T€HEepaTop
NEPEMEHHOT0 TOKA, IMHUU 3JIEKTporepeiad.

JdemMoHcTpanuu

. CBOOOIHBIC 2TIEKTPOMArHUTHBIE KOJICOaHUsI.

. 3aBHCUMOCTH YaCTOTHI CBOOOIHBIX KOJIEOAHUH OT MHIYKTUBHOCTH M €MKOCTH KOHTYDA.

. OcumiorpaMMBbl 3JIEKTPOMArHUTHRIX KOJICOaHMIA.

. 'enepaTop He3aTyXaromuX 3JIEKTPOMAarHUTHBIX KOJIEOaHHH.

. Mozenp 31eKTpOMarHuTHOTO reHepaTopa.

. BRIHY)KJIeHHbIe CHHYCOMJalIbHBIE KOJICOaHusI.
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. Pe3ucrop, karyiika HHAYKTUBHOCTH M KOHJIEHCATOP B LIENH IEPEMEHHOIO TOKA.

8. Pe3oHaHC mpu nOCIENOBATEIIBHOM COEAVMHEHUM PE3UCTOPA, KATYIIKH HWHAYKTUBHOCTH
1 KOHJIEHCATOopa.

9. YcTpoiicTBO M IpUHLKI AEUCTBUS TpaHCPopMaTopa.

10. Monenb TuHUY 3JIEKTPOIIepEaaydH.



VY4yeHnueckuil 3KCIepUMEHT, 1a00paTOpHbIE pabOThI, IPAKTUKYM

1. U3yuenue Tpancgopmaropa.

2. HccnenoBaHue INEPEMEHHOIO TOKAa YEpe3 IOCIIENOBATEIbHO COEIMHEHHBIE KOHIEHCATOD,
KaTYyILKYy U PE3UCTOP.

3. HaGmroieHue 31eKTpOMarHuTHOTO pe30HaHCa.

4. UccnenoBaHue paboThl HICTOYHUKOB CBETA B LIENH IEPEMEHHOI0 TOKA.

Tema 3. MexaHu4ecKkue v 3JIEKTPOMATHUTHbIE BOJIHbBI

MexaHuueckrue BOJIHBI, YCJIOBUS MX pacnpocTpaHeHus. llomepedHbie W IpOAOIbHBIE BOJIHBI.
Ilepuon, CKOPOCTH pacHpOCTpaHEHUS W JUIMHA BOJIHBL. (CBONMCTBA MEXAHWYECKHMX BOJIH:
OTpakeHHe, IpeioMIIeHIe, HHTepPEepeHIHS U AUDPAKITHSL.

3Byk. CkopocTb 3ByKa. I'pomKkocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

[ITymOBOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIBL.

ONEKTPOMarHUTHHIE BOJIHBL. YCIOBUS U3Jy4EHHUS AJIEKTPOMAarHUTHBIX BOJH. B3aumHas
opueHTanus BeKTopoB E, B, V B 21€eKTpOMarHuTHOM BOJIHE.

CBoiicTBa 3J€KTPOMArHUTHBIX BOJH: OTPa)KE€HHE, MpeJIOMIICHHE, MOIIpU3alius, HHTeppepeHIns
U U pakims.

[Ikana 351eKTpOMarHuTHHIX BOJIH. [IpMeHeHe 31eKTPOMarHuTHBIX BOJIH B TEXHHUKE U OBITY.
[IpuHOUIIBE paTUOCBA3HU U TEIEBUACHUSA. Paguonokanus.

DNEeKTPOMarHMTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHnyeckue ycTpoiiCTBa M MPAKTUYECKOE NPUMEHEHUE: MY3bIKaJbHble MHCTPYMEHTHI, pajaap,
panuonpUEMHHUK, TEIEeBU30p, aHTeHHa, Tenedon, CBY-meub, ymbTpa3ByKOBasi AMAarHOCTHKA
B TEXHHUKE U MEJULIMHE.

JdeMoHcTpamun

. OBpa3oBaHue U pacrpoCTpaHEHHUE NONEPEYHBIX U MPOIOJIbHBIX BOJIH.

. Konebmronieecs Te0 Kak HCTOYHHK 3BYKa

. 3aBUCUMOCTb JUITMHBI BOJIHBI OT YaCTOThI KOJIeOaHUH.

. Habmoienue otpakeHust ¥ NpeaoMIIeHUS] MEXaHUYECKHUX BOJIH.

. Habmonenue unrepdepeHny u Au@pakiuy MEXaHu4eCKux BOJIH.

. AKyCTHUYECKHUI PE30HaHC.

. CBolicTBa ynbpTpa3ByKa U €ro IpUMEHEHHE.

. HaOxroneHue cBsI3M rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILJIMUTYIOM U 4acTOTOM KosleOaHUH.

. MccnenoBanne CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, IPEJIOMIICHHE, MOJIIpU3aLus,
Tudpakuus, UHTepdepeHus.

10. O6HapyxeHne HHPPAKPACHOTO U yIbTPa(UOIETOBOTO U3TYUECHUH.
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Yuenuueckuit sxkcnepumenm, nabopamopmnsie padomol, nPAKMuUKym

1. 3ydeHnne nmapamMeTpoB 3BYKOBO BOJIHBI.

2. U3y4yenue pacnpocTpaHEHUs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. OnTuka

[IpssMonuHENHOE pacIpOCTpaHEHUE CBETA B OJTHOPOAHOM cpene. JIyd cBera. ToUeuHbI HICTOYHUK
CBeTA.

OTtpaxxenue cBera. 3aKOHbI OTpakeHHs cBeTa. IlocTpoeHne n300pakeHUil B IUIOCKOM 3epKaje.
Cdepuueckue 3epkaia.

[Ipenomnenue cBera. 3aKOoHBI MPETOMIICHHUS CBETa. AOCOJIOTHBIM TMOKa3aTeNb MPETOMIICHUS.
OTtHocUTeNbHBIN MOKa3aTeNb npesomiieHus. [IoCTOSHCTBO YacTOThI CBETa U COOTHOILEHUE JUINH
BOJIH [IPY MIEPEX0/I€ MOHOXPOMATHYECKOT O CBETA YEPE3 TPAHHUILY pa3/ielia IByX ONTHYECKUX CPEl.
Xon nyueit B npusme. Jucnepcust ceera. CiaoxHbIM cocTaB Oenoro cBera. LIBer.



[TonHnoe BHyTpeHHEe oTpakeHue. [IpeaenbHbIi yroa NoJTHOTO BHYTPEHHETO OTPAXKEHUS.
CoOuparomue u pacceuBaromye JUH3bl. ToHkas nmH3a. DOKYCHOE pacCTOSHHE U ONTHYecKas
CHJIa TOHKOM JTMH3BI. 3aBUCUMOCTh (JOKYCHOTO PACCTOSHHS TOHKOW C(EepUdecKOl JIMH3bI OT e
FE€OMETPUM U OTHOCUTENILHOTO MOKA3aTelsl IPETOMIICHUS.

@opMyIia TOHKOU JIMH3BL. Y BEJIMYECHHE, 1aBAEMOE JTMH30M.

Xox Jiyda, MPOLIEAUIEro JUH3Y IOJ IMPOU3BOJBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKOW OCH.
[Toctpoenue n300paXkeHUI TOYKK U OTpe3Ka MPSIMOM B COOMPAIOLINX U PACCEUBAIOIINX JIMH3AX
U UX CUCTEMaX.

OnTuueckue nmpubdopsl. Paspemaronias ciocoOHoCTh. ['11a3 Kak onTudeckas cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHUKH.

BonroBas ontuka. MHTepdepenins cBera. KorepeHTHbIE MCTOYHHUKH. Y CIOBUS HAOIIOACHHUS
MaKCUMYMOB 1 MUHUMYMOB B HHTep(EPEHIIMOHHON KapTHHE OT JIBYX KOT€PEHTHBIX HCTOUHUKOB.
[TpuMepbI KIIAaCCHUECKUX UHTEPPEPEHITMOHHBIX CXEM.

Judpakius ceera. Judpakunonnas pemérka. Y cioBre HaOt0IeHUs TTIaBHBIX MAaKCUMYMOB TPU
NaJieHU MOHOXPOMATHUECKOTO CBETa Ha TU(PPAKIIUOHHYIO PELIETKY.

[lonsipuszanus ceera.

Texuuueckue ycmpoticmea u mexHojio2uieckue npoyeccyl: 09Ky, JIyna, nepuckorn, ¢poroanmnapar,
MHUKpPOCKOII, IpPOEKIMOHHBIA ammapar, MpPOCBETIIEHUE ONTHKH, BOJIOKOHHAs  OITHKA,
T(paKkInOHHAS PelIETKa.

JdemMoHcTpanuu

. 3aKOHBI OTpaKCHUS CBETA.

. UccnepoBanue npenomiieHus CBeTa.

. Habmoienue noaHoro BHyTpeHHEro oTpaxkeHus. Mojienb CBeToBo1a.

. UccnepoBanue xoa CBETOBBIX ITYYKOB Yepe3 MIOCKONAPAIUIEIbHYIO IUIACTUHY U PU3MY.

. UccnenoBanue cBOWCTB M300paKeHUN B JIMH3AX.

. Monenu MUKpocCKona, TEIECKOIa.

. HaGmronenue untepdepeHinm crera.

00 NN L kW~

. HabmoieHue 1iBeTOB TOHKUX IMJIEHOK.

9. Habmonenue nudpakiuu cBeTa.

10. V3yuenue nudpakiinoHHON PelETKY.

11. Habmronenue audpakimoHHOTO CIIEKTpa.

12. HabnroneHue qucnepcuu cBeTa.

13. HabmroieHre nossipu3aiy cBeTa.

14. TIpumeHeHne MoJIAPOUI0B sl U3YUYEHUSI MEXaHUUECKUX HaNpsKeHUH.
Yuenuueckuit sxkcnepumenm, nabopamopmnsie padomol, nPAKMuUKym

. I3Mepenue nokaszarens npeaoMIeHUs CTEeKIIa.

. UccnenoBanue 3aBUCUMOCTH (DOKYCHOT'O paCCTOSIHHSI OT BEIleCTBA (Ha IPUMEPE KUIAKUX JIUH3).
. U3mepenne poKycHOro pacCTOSIHUS PacCEUBAIOIINX JIMH3.

. Ilony4yeHnue n3o0paxxeHus B CUCTEME U3 IJIOCKOTO 3epKaja U JIMH3bI.

. Ilony4yeHnune u300paxxeHus: B CUCTEME U3 IBYX JIMH3.

. KoHCTpyHpoBaHue TENECKOMMYECKUX CUCTEM.

. HaGmonenue nudpakunu, nHTEpGEpEeHIUH U TOISPU3AUH CBETA.

00 3N L AW~

. 3yueHne monsipu3anuu cBeTa, OTPaXEHHOTO OT TOBEPXHOCTH JIMAIJIEKTPHKA.
9. N3yuenue naTEepdhepeHIINN JTA3ePHOTO U3TyUYCHUSI Ha IBYX IIETISAX.

10. HaGmtonenue qucnepeuu.

11. Habmronenue u uccienoBanue qupakiimOHHOTO CIIEKTPA.



12. I3mMepenue AJIMHBI CBETOBOM BOJIHBI.

13. TlosyueHue cekTpa U3Iy4eHHUs] CBETOIMO/IA TP MTOMOIIN AU(PPAKITUOHHON PEHIETKH.
PA3JEJI 6. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

I'paHuubl IPUMEHUMOCTH  KJIACCUYECKOM MexaHuKH. IlocTynaTel clemMaJbHONW TEOPUH
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW HMHTepBall. I[IpeoOpa3zoBanus JlopeHma. YcioBue NMPUIMHHOCTH.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHU U COKPAILIEHUE JTMHBI.

DOHeprusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTULIBI.

CBs13b MaccChl ¢ HEPrUel U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsI OKOSL.
Texnuueckue ycmpoucmea U MeXHON02UYeCKUe Nnpoyeccovl:. CIIyTHUKOBbIE IPUEMHUKH,
YCKOPUTENHN 3apsSKEHHBIX YACTHLI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomet, npakmuxkym

1. Omnpenenenue HMMITyJIbCAa W YHEPTUM PEIATUBUCTCKUX dacTull (1m0 (oTorpadusiM TPEeKOB
3apsKEHHBIX YaCTHIl B MArHUTHOM TIOJIE).

PA3JIEJI 7. KBAHTOBAS ®U3UKA

Tema 1. Kopnycky/1sipHO-BOJIHOBOM 1yaIu3M

PaBHOBecHOe TerioBoe u3nmydeHHe (M3NMydyeHue abCONIOTHO YEPHOTO Tena). 3aKOH CMEIlEHUs
Buna. I'nnioresa [Iimanka o kBaHTax.

@®OTOHBI. DHEPTUS U UMITYJIbC (DOTOHA.

®otordpdexr. OnbiTel A. I'. CroneroBa. 3akonbl GoTodddexra. YpaBHeHHEe DWHIITEHHA IS
doroaddexra. «Kpacnas rpanuna» porodddexra.

JlaBneHue cBeTa (B 4aCTHOCTH, JaBJICHHE CBETa HAa aOCONIOTHO MOTJIOUIAIOIIYI0 M aOCOIIOTHO
oTpaxkaroiyto nosepxHocts). Onbitel I1. H. JleGenera.

Boanosie cBolicTBa yactuil. Bomnsl ae bpoins. [[nuHa BomHbl 1e bpoiins u pasmMepbl o0mactu
JOKaJgu3alMKu  JABWXKYymIeWcs uactuubl. KopmyckynspHo-BodHOBOM ayamusm. [udpaxuus
AJIEKTPOHOB Ha KPUCTAJUIAX.

Crneunduka n3mepenuit B Mukpomupe. CooTHoleHus HeonpenenéHnoctei ['eitzendepra.
TexHnueckue yCTpOWCTBA U TEXHOJOTMYECKHE IPOLECCHl: CIIEKTPOMETP, (HOTOIIEMEHT,
doTonaTuuK, TYHHEIbHBIA MUKPOCKOII, COJTHEYHas OaTrapesi, CBETOANO/I.

JdemMoHcTpanuu

1. ®oroad ekt Ha yCTaHOBKE C IIMHKOBOW TTACTUHOM.

2. UccnenoBaHue 3aKOHOB BHEIIHEro GpoTtoaddekra.

3. UccrnenoBanue 3aBUCMMOCTH CONIPOTUBIIEHUS TIOJIYITPOBOJHUKOB OT OCBEILIEHHOCTH.

4. Cseroguon.

5. Conneunas Oatapes.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut, npakmuxym

1. Uccnenoranue hoTope3ucropa.

2. Nzmepenue noctossaHoM [1manka Ha ocHOBe uccienoBanus Gpotodrddexra.

3. UccrnenoBaHue 3aBUCMMOCTH CHJIBI TOKA YEPE3 CBETOINO/ OT HANIPSIKEHHUS.

Tema 2. ®u3nka atoma

OmnbITH IO MCCIIeI0OBaHUIO CTpOoeHUs aToMa. [lnanerapnas monens atoma Pesepdopaa.
[Toctynatsl bopa. M3nydyenue u nornoiienne (poTOHOB MpH IEepexoje aToMa ¢ OJHOTO YPOBHS
SHEPTHUH HA JPYrOM.

Bunsl cnektpoB. CriekTp ypOBHEHN 3HEPruu aToMa BOJIOPOJA.

CrioHTaHHOE M BBIHY)KJEHHOE M3NTyueHue cera. Jlazep.



Texuuueckue ycmpoiicmea u mexHoio2uyecKue npoyeccsyl: CIeKTPaIbHbIM aHau3 (CIIEKTPOCKOII),
J1a3ep, KBAaHTOBBI KOMIIBIOTED.

JdemMoHcTpanuu

1. Monens onbita Pesepdopaa.

2. HabGnronenue MuHEHYaThIX CIEKTPOB.

3. YCTpOMCTBO U AEHCTBUE CUETYMKA HOHU3UPYIOIINX YaCTHII.

4. OnpeneneHue JIMHBI BOJIHBI JIA3€PHOTO U3IYYEHUSI.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie padbomot, npaKMUKym

1. HabGmroienue muHeHYaToro CreKTpa.

2. HWccnenoBanue CHEKTpa Pa3peKEHHOTO aTOMAapHOTO BOAOPOJA U U3MEPEHHE IOCTOSHHOU
Punbepra.

Tema 3. ®u3nka aTOMHOIO SIAPA M JIeMEHTAPHBIX YaCTHI]

Hyknonnass monens siapa [eiizenOepra—IUlBanenko. 3apsan sapa. MaccoBoe wucio siapa.
N3oTomnsl.

PamnoakTtuBHOCTh. AJjbda-pacnaa. DIEKTPOHHBIA U MO3UTPOHHBIA OeTa-pacman. [‘amma-
U3JIy4CHHE.

3aKOH paJuOaKTUBHOro pacnaaa. PagumoaktuBHble u30TONBI B  npupone. CBoiicTBa
MOHU3HUPYIOLIETO U3JIy4eHUs. BiusHue palMOaKTUBHOCTH HA KUBBIE OpraHn3Mbl. EcTeCTBEHHBIN
¢don uznyuenus. [lozumerpusi.

DHeprust CBS3HM HYKIIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.

Anepurpie peakuuu. Jlenenue u cuHTe3 snep. SAnepuHsie peakTopsl. [IpoOrembl ymnpaBiseMoro
TEPMOSIAEPHOIO CUHTE3a. DKOJOTMYECKHUE ACTIEKThI PA3BUTHS AEPHOU SHEPTETUKHU.

Meroabl perucTpaluuu U UCCIEA0BAHUS 3JIEMEHTAPHBIX YACTHULL.

@dyH/1aMEeHTalIbHbIE  B3auMojeicTBUsA. bapuonbl, Me30Hbl W yentoHbl. llpencraBienue
o CrannaptHoi Mogenu. KBapk-TiItoOHHas MOJIENb aJpOHOB.

®dusuka 3a npenenamu CtannapTHoM Mojenu. TEéMHas MaTepust U TEMHAs DHEPTUSL.

EnuncTBO Dnznueckoil KapTUHBI MUpA.

Texnuueckue ycmpoucmea u mexHolo02UYecKue npoyeccvl: JIO3UMETp, Kamepa Buibcona,
AIEPHBI  pEaKTop, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie pabomut, npaKkmuxkym

1. UccnenoBanue TpeKkoB YacTUIl (110 TOTOBBIM GoTorpadusm).

2. UccnenoBaHue paJuoakTUBHOTO (POHA C MCIIOJIb30BAaHUEM J103UMETPA.

3. 3yueHue noryomeHus 6eTa-4acTul] aTlOMUHUEM.

PA3JIEJ 8. OJIEMEHTBI ACTPOHOMHUU U ACTPOPU3UKHU

Oranbl pa3BUTHS acTpoHOMHH. lIpuKiiaqHOE M MUPOBO33PEHUYECKOE 3HAYEHHE ACTPOHOMUHU.
[TprMeHUMOCTh 3aKOHOB (PU3UKHU AJ11 00BICHEHUS MPUPOIbI KOCMUYECKHX O0OBEKTOB.

Meroasl  acTpOHOMHYECKMX  ucciaenoBaHuil. COBpPEMEHHBIE  ONTHUYECKHE  TEJIECKOIBI,
paIuoTeNecKonbl, BHEATMOC(hEpHasi aCTPOHOMHUSI.

Bun 3Bé3aH0r0 HebGa. Co3Be3us, ApKue 3BE31bI, IUTAHETHI, X BUIAUMOE JBHKEHHE.

Conneunas cucrema.

Connue. Conneuynas aktuBHOCTh. McTounuk sHeprun ComnHia U 3BE37.

3BE3/1bI, UX OCHOBHBIE XapaKTEPHUCTHKHU. JlnarpaMMa «CHEKTPAJIbHBIA KJIACC — CBETUMOCTBY.
3BE3/1bI TIIaBHOM MOCIIE0BATENBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTbY JUIsl 3BE3/] IIIaBHOU
MIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHne 3BE3a. CoOBpEeMEHHBIE MPEACTABICHUS O
MIPOUCXOKACHUH 1 dBoJonMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.



Muneunsii [Iyte — Hama ["anmaktuka. [lonoxxenue u nuxenue ConHna B ['amaktuke. Tumbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHbIE ABIPHI B sIpax TaJaKTHK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa66ma. Pas6eranue ranaktuk. Teopust Bonbmioro
B3pbIBA. PEIMKTOBOE U3IIydeHHE.

MacmrabHas ctpykTypa Beenennoii. Meraranaktuka.

Hepeménnsle npo0ieMbl aCTpPOHOMUH.

Yuenuueckue nabnrooenusn:

1. Habmronenust 3B€31HOro Heba HEBOOPYKEHHBIM IJIA30M C UCIOJIB30BAHUEM KOMIIBIOTEPHBIX
NPUIIOKEHUH 17151 OTIPE/IEIEHUS OJI0KEHHSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO JJaTy: OCHOBHbIE
co3Be3iusi CeBepHOro Moiymapus 1 sipkue 3BE3/Ibl.

2. HabGmronenus B Teneckon JIyHbI, TUIaHET, TYMaHHOCTEH 1 3BE3IHBIX CKOIUICHUIA.
®U3NYECKHUA MPAKTUKYM

CriocoOb1  m3MepeHHst (PU3MUECKUX BEJIMYMH C UCIOJIH30BAHMEM AaHAJOTOBBIX U IU(PPOBBIX
U3MEPUTENIbHBIX ~ IPUOOPOB M KOMIBIOTEPHBIX  JAaTYMKOBBIX  CUCTEM.  AOCONIOTHBIE
U OTHOCHUTEJIbHBIE IOIPEIIHOCTH HU3MepeHud ¢usmueckux BedudyuH. OIeHKa TIpaHul
MOTPEIIHOCTEH.

IIpoBeeHne KOCBEHHBIX H3MEPEHUH, HUCCIEIOBaHMN 3aBUCUMOCTEH (PM3NYECKUX BEIMYMH,
IIPOBEPKA MPEJIOKEHHBIX TUIOTE3 (BbIOOp M3 paboOT, ONMCAHHBIX B TEMAaTHYECKHUX pazjienax
«Y4eHUUYECKHUI IKCIIEPUMEHT, JIA0OPATOPHBIE PAOOTHI, TPAKTUKYM ).

OBOBIIAIOIIEE ITOBTOPEHUE

O06001eHre ¥ cucTeMaTU3alusl COJEpKaHUsl paszieloB Kypca «MexaHuka», «MonekyspHas
du3uka ¥ TepMOAMHAMHKA», «JeKTpoauHamuka», «Komnebanus u  BOJHB, «OCHOBBI
CHeLHaTbHOM TEOpUH OTHOCUTEIbHOCTH», «KBaHTOBas (u3nka», «IJIEMEHThl aCTPOHOMUHU U
acTpopu3UKM».

Ponb GpU3MKK U aCTPOHOMHUM B SKOHOMUYECKOH, TEXHOJOTHUECKON, COIMAIBHON U 3THYECKOM
cdepax esTeNIbHOCTH YeJI0BeKa; pojib U MECTO (PU3UKHM U aCTPOHOMMHU B COBPEMEHHOM HayuHOU
KapTUHE  MHUpa; 3HAYEHHME  OIMUCATEeNIbHOM,  CHCTEMAaTU3HpYIOIIEeH, OObICHUTEIbHON
U MPOTHOCTUYECKON PYHKIMHA GU3NUECKON TEOPHH; POIb (PU3HUECKOI Teopuu B (OPMUPOBAHUN
MpEJICTaBICHUM O (PU3NYECKON KapTHHE MUPaA, MECTO (PU3HUECKON KapTUHBI MUpPa B 00ILEM ALY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABIECHUN O TPUPOJIE.

MEXIIPEJIMETHBIE CBA3U
Nzyuenne kypca ¢u3uku yrayonéHHoro ypoBHA B 11 Kiacce OCYILECTBIISETCS € y4YETOM
COJIepKATeNbHbIX MEXIIPEIMETHBIX CBSi3ed C KypcaMHd MaTeMaTHKH, OHOJOIMH, XUMHH,
reorpadu U TEXHOJIOTHH.
Meosicnpeomemnvle nonamus, C6A3AHHLIE C UYUEHUEM MEMO0006 HAYYHO20 NO3ZHAHUA'
SBIICHWE, HAay4HBIH (akt, rTHmores3a, (u3ndeckas BeJIWMYWHA, 3aKOH, TEOpHs, HAOIIOJICHHE,
IKCTIEPUMEHT, MOJCITUPOBAHNE, MOJICITh, U3MEPEHHUE, TIOTPEITHOCTH H3MEPEHHA, N3MEPUTEITLHBIC
npubopsl, nudpoBas 1adopaTopusl.
MatemaTuka: Pemenue cuctemsl ypaBHeHHN. Tpuronomerpuyeckie GyHKINUU: CHHYC, KOCHUHYC,
TaHT€HC, KOTAHT€HC; OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOPHI M UX MPOEKIUH Ha
OCH KOOpIMHAT, CIIOKEHHE BEeKTOpOB. IIpou3BojHble sneMeHTapHbIX (yHKIUMH. [Ipu3zHaku
N0I00MS TPEYTOJILHUKOB, OTIpeIeTICHHE TUTOIIAIN TUIOCKUX GUTYp B 00BEMA TelI.
BuoJiorusi: >neKTpUYEeCKHe SBICHHUS B XHBOW TPUpPOJE, KoJeOaTelbHbIe ABIKEHUS B JKUBOU
NPUPOJIE, DSKOJIOTUYECKHE PHCKH TIPH TPOHW3BOJCTBE DJICKTPOIHEPTHH, OSJICKTPOMArHUTHOE



3arps3HEHUE OKPYXKaoIed Cpeabl, YIbTpa3ByKoBas AMArHOCTUKA B MEIULUHE, ONTUYECKHE
SIBJIEHUS B )KUBOUW IPUPOJE.

Xumusi: CTPOGHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMUECKAsl CTPYKTypa TBEPIABIX TEJ, MEXAHU3MbI
00pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIU3.

Ieorpadusi: MarHuTHBIE TMOJIFOCA 3€MIIM, 3alIe)KM MAarHUTHBIX pyd, (POTOChEMKA 3eMHOM
IIOBEPXHOCTH, ceficmorpad.

TexHosorus: NPUMEHEHUE IIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB, JJIEKTPOJBUIATEIIb
SkoOu, reHepaTop IEPEMEHHOIO TOKA, HWHAYKLMOHHAs Ie4yb, JHMHUM 3JIEKTpolepeaady,
JJIEKTPOJBUTATENb, pajap, PaAUONpUEMHMK, TEJIeBU30p, aHTeHHa, TenedoH, CBY-neus,
yIbTpPa3ByKOBasl JMarHOCTHKa B TEXHUKE, IPOEKLIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
coJHeyHast OaTapesi, CIIyTHUKOBbBIC IPUEMHHKH, S€pHAs YHEPTeTUKA U HKOJIOTUIECKUE ACTIEKThHI
€€ pa3BUTHS.



V1. YueOHO-TeMaTHYECKUH MJIaH

10 xmacc

5 yacoB B Hejento, Bcero - 170 4.

Pazne Koa-Bo
a Tema Komriecrso KOHTPOJIbHBIX
JyacoB pagor
1. HAYYHbBIA METO/ ITIO3HAHUSI 6
MNPUPOAbI
2. MEXAHUKA 35
Kunemaruka 10 1
JluHamuka 10 1
Craruka TBEpAOTO TEa 5 1
3aKOHbBI COXPAHEHHUS B MEXaHUKE 10 1
3. MOJIEKYJISIPHASI ®U3UKA 49
U TEPMOJANHAMMUKA
OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOI Teopuu 15 1
Tepmoaunamuka. TeroBble MalTMHBI 20 1
ArperatHble cOCTOSIHHS BemecTBa. Ma3oBbie 14
TIEPEXO0JIbI
4. SJIEKTPOINHAMUKA 54
DneKTpuYecKoe noiie 24 1
IToCTOSTHHBIN 3JIEKTPUYECKHUI TOK 24 1
Toku B pa3IuyHBIX cpenax 6
5. O®U3NYECKUI TIPAKTUKYM 16
6. Pe3epsn 10
Bcero 170
11 xnacc
5 yacoB B Hezemnto, Bcero - 170 4.
Pazne Koa-Bo
Ja Tema Komriecreo KOHTPOJIBHBIX
4acoB paor
1. QJIEKTPOINHAMUKA 27 1
MarauTHoe 1oie 14
DNeKTPOMarHUTHAS WHIYKIIHS 13
2. KOJIEBAHU S 1 BOJIHBI 60
MexaHn4eckue KojieOaHus 10 1
DJeKTpOMarHuTHbIE KoJeOaHMs 15
MexaHnYeCcKUEe U 3JIEKTPOMArHUTHBIE BOJIHBI 10 1
OnTuka 25 2
3. OCHOBBI CIIEIIMAJIBHOM TEOPUHN 5
OTHOCHUTEJIBHOCTH
OcnoBrl CTO 5




KBAHTOBAS ®U3UKA 25 1
KopnyckynspHO-BOIHOBOM Ayain3m 15

dusuka atomMa S

®du3nKa aTOMHOTO Apa U 3J€MEHTapHBIX YaCTHIL 5 1
IJIEMEHTBI ACTPOHOMMUHU U 12

ACTPO®U3UKHU

DneMeHTHl acTpOU3UKU 12

®U3NYECKHUA MPAKTUKYM 16

OBOBIIAIOIIEE ITIOBTOPEHUE 15 1
Pe3epB 10

Bcero 170

Ilepeuens 1abopaTopHbIX padoT

1. 3mepenue paBHOICHCTBYIOIIEH CUIT IIPH JIBIXKEHUH OpyCcKa M0 HAKIOHHOM MIOCKOCTH.

2. IIpoBepka TUnoTe3bl O HE3aBUCUMOCTH BPEMEHH JIBHXKEHUS OpyCKa MO HAKJIOHHOM MIIOCKOCTH
Ha 33J]aHHOE PACCTOSIHHUE OT €r0 MAaCCHl.

3. UccnenoBanue 3aBUCUIMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE U PE3UHOBOM 00pasiie,
oT ux nedopManuu.

4. VI3ydeHue IBUKEHUS CUCTEMBI TEJl, CBI3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 NErKuid 0JI0K.

5. HU3mepenune koddduimenTta TpeHUs MO BEIUYHUHE YIIIOBOTO KO3(PQUIIMEHTA 3aBUCHMOCTH
Frp(N).

6. UccnenoBanue ABMXEeHUs OpycKa MO HAaKIIOHHOMW MJIOCKOCTH C IEPEMEHHBIM KO3 PUIIEHTOM
TpPEeHHUSL.

7. I3yueHune NBUKEHUA rpy3a Ha Baly C TPEHUEM.

1. I3mepenue umyibca Tena 1o TOpMO3HOMY ITYTH.

2. U3mepeHue cuiibl TATH, CKOPOCTU MOJIENH 3IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.
3. CpaBHEHUE U3MEHEHUS UMITYJIbCA TeJla C UMITYJIBCOM CHJIBL.

4.MccnenoBanue COXpaHEHUs: UMITYJIbCa MPU YIIPYTrOM B3aUMOJIEHCTBUU.
5.M3MepeHne KNHETUYECKOW SHEPIUH Tella 10 TOPMO3HOMY ITYTH.

6.CpaBHEeHHE U3MEHEHUS TOTEHIUAIBHOM SHEPrUU NPY>KUHBI C pab0TOM CHUIIBI TPEHHUS.
7.0npeneneHue paboThl CHIIbI TPEHUS TP IBUKEHUH TeJia 10 HAKJIOHHOW TIOCKOCTH.

1. UccnenoBanue mpoliecca yCTAaHOBJIEHUS TEIJIOBOIO PAaBHOBECHS MPU TEIIIOOOMEHE MEXIY
ropst4eil ¥ X0JIOJHON BOJOM.

2. V3ydeHnne u30TepMHUUECKOTO MpoIiecca (C UCTI0Ib30BaHUEM ITU(DPOBOIL JTaAOOPATOPHH).

3. M3y4yeHnune u30XO0pHOro mpoiiecca.

4. Vzydenue n3o00apHOTO Ipoliecca.

5. [IpoBepka ypaBHEHUSI COCTOSTHUSI.

[a—y

. I3MepeHue yienbHOM TETIOEMKOCTH.
2. VccnenoBanue mpoliecca OCThIBaHUS BEILIECTBA.
3. UccnenoBanue agnabaTHOTO MpoIiecca.




4 VI3ydyeHre B3aUMOCBS3M DSHEPIHH MEXMOJICKYJISIPHOTO B3aWMOJCHCTBUS U TEMITEpaTyphl
KUIEHUS KUIIKOCTEH.

. I3yueHune 3aKkOHOMEPHOCTEN UCTIAPEHUS KUIAKOCTEH.

. I3mepenue yaenbHOM TeIUIOTHI IJIaBICHUS JIbJA.

. I3y4yeHne CBOMCTB HACBIIIEHHBIX IapOB.

. I3mepenune abCcomoTHOM BIaXKHOCTH BO3/1yXa M OLIEHKAa Macchl 1apOB B IOMEIIEHUH.
. U3mepenne korduiirieHTa NoBepXHOCTHOIO HATSKEHHUS.

. Uamepenne monyns FOHra.
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. MccnenoBanue 3aBUCUMOCTH Je(opMalvu Pe3MHOBOTO 00pasla OT NPHJIOKEHHON K HEeMy
CHUIBI.

1. OtieHka cui B3auMOJIEHCTBUS 3aPSKEHHBIX TEI.

2. HabOmoneHue mnpeBpallleHUs SHEPTUU 3apsDKEHHOTO KOHJICHCATOPa B SHEPTHIO HM3JIYUCHHSI
CBETOAMO/IA.

3. 3yueHne npoTeKaHus TOKA B IIETH, COJCPIKAIICH KOHICHCATOP.

4. PacnipesienieHre pa3HOCTH MOTEHIIMAIOB (HAMPSDKEHUS) MPH MOCIISIOBATEIIBHOM COCIMHEHUN
KOHJICHCATOPOB.

5. UccnenoBanue paspsiga KOHACHCATOPA Yepe3 pE3UCTOp.

. UccnenoBanue cMenIaHHOTO COEIMHEHUS] PE3UCTOPOB.

. I3mMepeHnme yaenbsHOro COrnpoTUBICHHUS MPOBOJHUKOB.

. UccnenoBanue 3aBUCMMOCTHU CHJIBI TOKA OT HAIIPsDKEHUS JUIS JIaMITbl HAaKaTMBaHUSI.

. YBenuueHue npejena u3MepeHus amrnepmeTpa (BoJIbTMETpa).

. U3mepenne D/1C 1 BHYTPEHHETO CONPOTUBIIEHUS HCTOYHHUKA TOKA.

. Uccnenoanne 3aBucumocty DJIC ranbBaHUYECKOTrO 3JIEMEHTa OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.
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7. UccnemoBaHue PA3HOCTH NOTCHIHUAIOB MCEXKAY IMOJIIOCAMH HMCTOYHHMKA TOKa OT CHJIBI TOKa
B IICIIN.
8. HccnegoBanne 3aBUCUMOCTH IIOJIC3HOM MOIIHOCTHU MCTOYHHKA TOKA OT CUJIBI TOKA.

1. HaGxroieHue aneKkTpoiusa.

2. 3mepenue 3apsiia OTHOBAJIEHTHOIO HOHA.

3. MccrnenoBanue 3aBUCMMOCTH COITPOTUBIIEHUSI TEPMOPEZUCTOPA OT TEMIIEPATYPHI.
4. CusTHie BOJIBT-aMIIEPHON XapaKTEPUCTUKH TNO/1A.

CucremMma olleHUBAHUSA

1. OueHKa yCTHBIX OTBETOB YYALIIMXCH
Ounenka «5» CTaBUTCS B TOM ClIy4yae, €CJIM YYallUiics IMOKa3bIBA€T BEPHOE MOHUMaHUE
(bU3UYECKOM CYIITHOCTH pacCMaTPUBAEMBIX SBIICHUI U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHIA, TAET
TOYHOE OIPEACICHUE M MCTOJKOBAaHME OCHOBHBIX IOHATUA M 3aKOHOB, TEOPHil, a Takxke
HpaBI/IHBHoe onpegleneHI/Ie (1)H31/ILIGCKI/IX BEJINYNH, UX SAUHUIL 1 CHOCO6OB I/ISMepeHI/ISI; HpaBI/IJ'H)HO
BBITIOJTHSIET YEPTEKH, CXEMBI U TPAPUKH; CTPOUT OTBET MO COOCTBEHHOMY IIJIaHY, COMTPOBOKIAET
paCCKaS HOBBIMH HpI/IMepaMI/I, yMeeT HpI/IMeHSITI) 3HAHUS B HOBOI)II CI/ITyaIII/II/I HpI/I BBITIOJTHCHUHN
HpaKTI/I'-IeCKHX BaﬂaHHﬁ; MOXKET yCTaHaBJ'II/IBaTI) CBSI3b Me>1<11y H3yqaeMBIM nu paHee I/I?)yquHBIM



MaTepuaioM MO Kypcy (U3HKH, a TakKe C MaTepuaioM YCBOCHHBIM INPU HU3YyYEHUH IPYTUX
MPEIMETOB.

Onenka «4» CTaBUTCS B TOM CJIy4ae, €CIIM OTBET YYCHHKA YAOBICTBOPSET OCHOBHBIM
TpeOOBaHUSIM K OTBETY Ha OICHKY «5», HO 0€3 HCIOJIb30BaHMs COOCTBEHHOTO TIaHA, HOBBIX
npUMepoB, 0€3 MPUMEHEHHUs 3HAaHWH B HOBOW CHTYyalnu, 0€3 MCIOJb30BAaHUS CBSI3CH C paHee
M3YYEHHBIM MaTepHalioM, YCBOCHHBIM IpPU H3YyYEHUHU JPYIHUX HPEIMETOB; €CIH Ydalluics
JOITYCTHJI OJIHY OIIMOKY MIJIM He OoJiee IBYX HEAOYETOB U MOKET UCIPABUTh UX CAMOCTOSATEIHHO
WM ¢ HEOOIBILIOM TOMOIIBIO YUUTES.

Onenka «3» CTaBUTCS B TOM CJyyae, €CIM YYalUHCS MPaBWIbHO IMOHUMAeT (U3NYECKYIO
CYITHOCTh PAacCMAaTPUBACMBIX SIBJICHUN U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/EIbHBIC
npoOesibl B YCBOCHUU BOMPOCOB Kypca (DM3WKH; HE MPEMSTCTBYET NalbHEHIIEMYy YCBOCHHIO
MPOrPaMMHOTO MaTepHala, yMeeT IPUMEHSATh TOJTyYSHHBIC 3HAHUS MTPH PEIICHUH MMPOCTHIX 3a1a4
C HCIIOJIb30BAHHEM TOTOBBIX (DOPMYJ, HO 3aTPyIHSETCS MPU PEIICHUH 3aaad, TPEeOYOIHMX
npeoOpa3oBaHus HEKOTOPBIX (POpMyIt; JOmycTHs He Oosiee oqHON rpy0Ooil u onHOUM Herpy0oit
omnOKH, He 0oJiee NBYX-TpeX HErpyObIX HETOUYETOB.

OneHka «2» CTaBUTCS B TOM Cllydae, €ClIH y4alluiics He OBIaZiell OCHOBHBIMU 3HAHUSMH B
COOTBETCTBUU C TPEOOBAHUAMH U AOMYCTUI OOJIbIIE OMUOOK U HEAOYETOB, YeM HEOOXOIMMO st
OIICHKH «3».

Onenka «1» CTaBUTCS B TOM CiIydae, €CIId YYCHHK HE MOXET OTBETHUTh HU HA OJIUH W3
MOCTaBJICHHBIX BOIPOCOB.

2. OneHKa NUCbMEHHBIX KOHTPOJIbHBIX PadoT
Ouenka «5» cTaBUTCS 32 pabOTY, BBIITOJHEHHYIO OJIHOCTHIO 0€3 OLIMOOK U HEI0UEeTOB.
Ouenka «4» cTaBUTCS 3a PabOTYy, BBIMOJIHEHHYIO ITOJIHOCTBIO, HO NTPH HAJIMYUH He 0oJiee OAHOM
OLIMOKH U OJJTHOTO HeJloueTa, He Oosiee TpeX HeA0UETOB.
Omnenka «3» cTaBUTCS 3a paboTy, BBHINOJHEHHYIO Ha 2/3 Bceil paboThl MpaBWIBHO WU MpPU
JONyIleHUH He Oosiee oAHOW TrpyOoM omuOKkH, He Oojiee TpeX HErpyObIX OLIMOOK, OHOMN
HEerpyOo# OMIMOKHU ¥ TPEX HEJOYETOB, TPH HATNIUN YETHIPEX -TISITH HETOYETOB.
OueHka «2» cTaBUTCs 3a paboTy, B KOTOPOW YHUCIIO OMNOOK U HEAOYETOB IPEBBICHIIO HOPMY AJIs
OLIEHKH «3» WJIM TIPAaBUIIBHO BBITIOJHEHO MeHee 2/3 paOoThlI.
Omnenka «1» cTaBUTCS B TOM ClIy4yae, €ClId yJalluicsl COBCEM HE BBIIIOIHUI paboTy.

3. Onenka j1adopaTopHbIX padoT
Ouenka «5» CTaBUTCS B TOM Clly4yae, €CJIM y4dalluiics BBIIOJIHUI paboTy B MOJHOM o0beMe ¢
cOONIIO/IEeHNeM HEOOXOJMMOW  TOCTIEeIOBATEIPHOCTH TPOBEACHUSI OINBITOB M HM3MEPEHHI;
CaMOCTOSITENIFHO M PAIMOHATBEHO MOHTUPYET HEOOX0IMMOe 000py/T0BaHNE; BCE OIBITHI IIPOBOIUT
B YCIIOBUAX U PECKHUMaAX, O6GCHG’-H/IB3IOHII/IX MOJIYUCHHEC MPABUIIBHBIX PE3YJIbTAaTOB W BBIBOJOB;
coOnrofaer TpeboBaHMS MMpaBWJI OE30MACHOTO TPyJda; B OTYETE MPABUIBHO U aKKypaTHO
BBITIOJIHSAET BCE 3alMCH, TAOMUIIbI, PUCYHKH, YEPTEKH, I'padUKu, BBIUMCIEHUS, MPAaBUIBHO
BBITOJIHSIET aHAINU3 MTOTPEITHOCTEH.
Ounenka «4» CTaBUTCS B TOM Ciydae, €CIIM YYallUHCS BBINOJHMI paboTy B COOTBETCTBUHU C
TpeOOBaHUSAMHU K OLICHKE «5», HO JOIYCTHII IBa-TPH HEJJ0UeTa, He OoJiee 0JTHON HEerpyOoil OmuoOKH
¥ O/THOTO HEZ0YeTa.
OuneHka «3» CTaBUTCS B TOM CIy4ae, €CJIM YYaIIMiCs BBHIMOJHWI paboTy HE MOJIHOCTBIO, HO
00BEM BBIIOJIHEHHOHN YacTH TAKOB, UTO IMO3BOJIACT MMOJYUYUTH ITPABUJIBHBIC PE3YJILTAThI U BBIBOABI,
€CJIM B XO/I€ MPOBEACHUS OTbITA U U3MEPEHUIN ObUIH JOMYIIEHBI OIIMOKH.



O1neHKa «2» CTaBUTCS B TOM Clly4yae, €ClId yJaluiics BBINOIHWI paboTy HE MOJTHOCTBIO U 00beM
BBITTOJTHEHHOM pa60T1>1 HC TTO3BOJIACT CACIATDH IMPABUJIBHBIC BBIBOJAbI, BEIYUCIICHUS HaGHIOIIeHI/ISI
MMPOBOAWJIMCH HCIIPABUJIBHO.

Ouenka «1» cTaBUTCA B TOM CJIy4ae, €CIM Y4alUICs COBCEM HE BBIIIOJIHUI padoTy.

Bo Bcex crmyyasix OLEHKa CHIDKACTCS, €CIHM yJalluiicss He coOnofan TpeOOBaHMN TMpaBHII
0e301acHoro Tpyza.

Ilepeyenb ommoO0K

I. I'pyObie ook
1. He3nanue onpe/ieneHnii OCHOBHBIX MOHSATHH, 3aKOHOB, MPABUII, MTOJIOKESHUI TEOpUH, (POPMYII,
OOIIETIPUHATHIX CUMBOJIOB, 0003HAUEHUST (U3NUYECKUX BEITUYHH, SAMHUIY H3MEPCHUSI.
2. HeymeHnue BbIIEHSATh B OTBETE TJIABHOE.
3. Heymenue nmpuMeHSTh 3HAHUS [JIS pEIIeHUs 337ad U OObsICHEHHs (U3MUECKUX SBIICHUI;
HENPaBWILHO CHOPMYIUPOBAHHBIE BOIMPOCHI, 3aJaHMsl WJIM HEBEPHBIE OOBSICHEHUSA XOJla UX
pelIeHusl, HE3HAHWE NPUEMOB pELICHUs 3a/lay, AHAJOTMYHBIX paHEe PELIEHHBIM B KJIACCE;
OIIMOKHM, MOKAa3bIBAIOIINE HENPAaBUJIbHOE MOHMMAHWE YCIOBUSA 3aJaud WM HENpaBUIbHOE
HCTOJIKOBAHUE PELICHHUS.
4. HeymeHue ynuTaTh U CTPOUTH rpadUKH U MPUHIUIIUATIBHBIE CXEMBbI
5. Heymenue moaroToBuTh K paboTe yCTAaHOBKY HIIM J1abopaTopHOE 00OpYAOBaHHE, MPOBECTH
OTIBIT, HEOOXOIMMBIE PACUEThI HITU MCIIOIh30BATh IMOJTYICHHBIC TAHHBIC TSI BRIBOJIOB.
6. HebpexHoe oTHOIIEHHE K 1a00paTopHOMY 000PYAOBAHUIO U U3MEPUTEILHBIM IPUOOPaM.
7. HeymeHue onpeaenuTs NOKa3aHUS U3MEPUTETHLHOTO Mproopa.
8. Hapymienue TpeboBanuii npaBui 6€30MaCHOTO TPY/Aa MPH BBITOJIHEHUHU SKCIIEPUMEHTA.

I1. HerpyObie ook
1. Herounoctu GopmynupoBoK, onpeaeneHuii, 3aKOHOB, TEOPUi, BEI3BAHHBIX HEMOJHOTON
OTBETAa OCHOBHBIX IIPU3HAKOB OIpeaessieMoro moHATHs. OMnOKH, BbI3BaHHBIE HECOOIIOIEHUEM
YCJIOBUI MPOBEACHUS OIbITA WU U3MEPEHU.

2. OmmOKku B YCIOBHBIX OOO3HAUEHMSX Ha MNPUHIUNHAIBHBIX CXE€Max, HETOYHOCTH
yepTexel, rpaguKoB, CXeM.

3. [Tponyck miin HETOUHOE HaNMCaHUEe HAUMEHOBAHUN e€IMHUL] (PU3MUECKUX BEJINYHH.

4. HepanoHanbHblii BEIOOp X0/1a pelieHusl.

III. HenoueTnl

1. HepamnmonanbHble 3alMcH MPH BBIYMCIICHUSIX, HEPAIMOHAJIBHBIE MPHEMbI BBHIYMCIICHUH,
npeoOpa30BaHUl U PEIICHUS 3a]1ad.

2. Apudmernueckre OMMOKM B BBIYUCICHUSX, €CJIM 3TH OUIMOKH TpyOdO HE HCKaXaroT
peaIbHOCTH MOJIYYEHHOTO pe3ybTara.

3. OTnenbHbIe MOTPEUTHOCTH B (POPMYITMPOBKE BOIPOCA WIIM OTBETA.

4. HebpexHoe BbINoIHEHUE 3aMUCei, YepTexkeit, cxeM, rpaduKoB.

S. Opdorpaduueckue ¥ MyHKTyallMOHHbIE OIIMOKH.

@opMbI padoThI: JIEKIIMH, CEMUHAPBI, TPAKTUKYMbI, y4eOHOE HCCIIe0BaHNUE.

Y4eOHO-MeTOAMYECKAs JIUTEpaTypa:



1. KacesuaoB B.A. ®usuka 10 xnace. YrimyOiaeHHbIH YPOBEHb

2. KacesinoB B.A. ®u3uka 11 xnace. YrimyOiaeHHBINH YPOBEHb

3. Mskumes [.., CunsikoB A.3. ®u3uka. Mexanuka (yrinyOsieHHbIH ypoBeHb) 10 kmacc. M.:
N3narensctBo « JPODAY

4, MsaxumeB ['.5l., CunsaxoB A.3. ®wusuka. MonekymsapHas ¢usuka. TepmoauHamuKa
(yriyonennsiii ypoBenb) 10 knacc. M.: U3parenbetBo «/ IPODA»

5. Mskumes I'.4., CunsikoB A.3. ®uszuka. DnekrpoarnHamuka (yriny0iaeHHbIH ypoBenb) 10 — 11
knacc. M.: M3gatensctBo «/IPODAY

6. Msxumes I'.5., CunsxoB A.3. ®usuka. Konebanus u BoiHbl (yriyOiaeHHbIH ypoBeHb) 11
kiacc. M.: UznarensctBo «IPODAY

7. Msxumes IS, CunsikoB A.3. ®usuka. Ontuka. KBantoBas ¢usuka (yriry0iaeHHBIH ypOBEHB)
11 knacc. M.: U3gatensctBo «JIPODA»

8. INapdentneBa H.A. ®usuka. Tpynusie 3aganus EI'D. M.: [IpocBemenue

9. CrenanoB C.B. ®usuka. 11 k1. JIabopaTopHslil mpakTukym, yriayonennusiii. M.: Jlpoda

10. Boponmnosa H.W. u np.; mox penakmueii [laneopariiea FO.A., Tuxomupora I'.B. Snepnas
¢duzuka (yuebHoe nocodbue), 10-11 k., M.: IIpocsemienue

11.  Ompuak A.C., MypasbeB C.E. [Ipuknagnas mexanuka (yueOHoe mocooue), 10-11xi., M.:
IIpoceemenue

12. CrenanoB C.B. ®u3uka. 11 k. JlabopaTopHbIii TpakTUKYM, yrayoneHabiid. M.: Jlpoda
13. CeeryxuH B.B., SIsrymenko 1.0. OcHoBBI HaHOTEXHONOTHA. YueOHOe mocodue. 10-11
k1. M.: IIpocBemienne

14.  JleMOHCTpallMOHHBINA SKCIIEPUMEHT 10 (PU3UKE B CPeIHEH HIKOJIE: TOCOOHE /ISl yuuTese
/ mox pexn. A. A. ITokpoBckoro. — 3-¢ u3 ., nepepad. — M.: [Ipocsemnienue, 1979. — 287 c.

15. Kabapaun O. ®@. DxcnepuMeHTanbHble 3a1aHus 1o ¢usuke. 9-11 ki.: yue6. mocobue s
yuamuxcs oduieobpazopar. yupexaeHuit. — M.: Bepoym-M, 2001. — 208 c.

16. [MaxmaeB H.M. ®usnyeckuil 3KCHEPUMEHT B CpelHEN MLIKOJIe: KOJeOaHWsS W BOJIHBI.
KBanToBas ¢usuka. — M.: [Ipocemenue, 1991. — 223 c.

17. [ITaxmaeB H. M. ®u3nyeckuii 5KCIIEPUMEHT B CPEAHEN IIKOJIE: MEXaHUKa. MoJieKkyspHas
¢u3uka. Dnexrpoaunamuka. — M.: [IpocBemmenue, 1989. — 255 c.

DJIEKTPOHHBIE 00pa30BaTeIbHbIC PECYPChI
- «Kusasg ®usuka 4.3. BupTyanabHbIil KOHCTPYKTOP MO HU3HKE»
- «lludporas koyutekuus 1a00paTOpHBIX padoT 1o ¢pusuke. MexaHuka. DIEKTPOAUHAMUKAY
- «Buptyanbnas nabopatopus o puzuKe. IIEKTPUIECTBO U MarHeTu3M. ONTHKA U BOJTHBI)
- YuebHble BUACODUIBMBI 110 PU3UKE: «INEKTPOCTATUUECKUE SIBICHU,
«ONEeKTPOMArHUTHOE U3ITydeHHue», «Marnetusm. Hacte 1. MarHuTHble IBIEHUSY,
«Marnetusm. Yacts 2. DnekTpudeckue siBaeHus», «KonebaHus u BOJTHB»
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