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|. IlosicHUTEIbHAS 3aNMCKA.

Pabouas nmporpamma yuebnoro npenmera «®@uzuka» st 10-11 knacca npuBeneHa B COOTBET-
crBue ¢ DenepasibHONM 00pa30BaTENIbHON IPOrPaMMOM OCHOBHOTO 00I11er0 00pa30BaHus B YaCTH
COJIEp’KaHUs U IIAHUPYEMBIX PE3yJIbTaTOB.

[Tporpamma yuye6HOro npenmMera «Pu3nka» HampasieHa Ha (OpMUPOBaHUE Y O0yYarOIUX-
csl QyHKIIMOHAJILHOW TPAMOTHOCTH M METAIIPEIMETHBIX YMEHUN Yepe3 BBIOJHEHHE HCCIIEeI0Ba-
TEIbCKOM U MIPAKTUYECKOHN NEATEIbHOCTH.

B cucreme ecrecTBeHHO - HAy4YHOTrO 00pa3oBaHus (PU3MKA KaK y4eOHBIH MpeAMET 3aHUMAaeT
BaXHOE MECTO B ()OPMUPOBAHMM HAyUYHOIO MUPOBO33PEHUS U O3HAKOMJICHMS OOYYarOLIUXCS C
METOAaMU HAy4YHOTO MO3HAHUS OKPYXKAIOIIEro MHpa, a Takke ¢ (PU3MUECKUMH OCHOBAMH CO-
BPEMEHHOTO MPOU3BOJCTBA U OBITOBOTO TEXHUYECKOIO0 OKPYKEHHsI 4eJI0BEKa; B (POPMUPOBAHUU
COOCTBEHHOW TO3MILIMHU MO OTHOIIECHUIO K (pr3nyeckoit MH(OpMAINH, TOITYYEHHOW U3 pa3HBIX
HUCTOYHUKOB.

VYcnemHocTh  HM3Y4YeHHsT [peaMeTa CBsf3aHa C  OBJAJCHHEM OCHOBAaMH  y4eOHO-
HCCIIEIOBATEIbCKON NEATEIbHOCTH, IPUMEHEHUEM MTOTYYCHHBIX 3HAHWN IIPU PEILICHUN IPAKTH-
YECKUX U TEOPETHUUECKUX 3ajau.

B cootserctBun ¢ ®I'OC COO oOpa3oBaHus GpuU3MKa MOXKET U3y4aThCs HA yriayOJIEeHHOM
ypoBHe. M3ydyenne (u3nMKy Ha yriIyOJEHHOM YpPOBHE BKIIOYAET PACUIMpPEHHE MPEIMETHBIX pe-
3yJlbTaTOB M COJAEP)KaHUE, OPUEHTHUPOBAHHOE Ha MOATOTOBKY K IOCIeayrolleMy mnpodeccuo-
HAJIbHOMY 00pa30BaHHIO.

W3ydenune npeamera Ha yriayOJIEHHOM YpOBHE MO3BOJSET CPOPMUPOBATH y OOyUarOIIUXCS
¢u3nvecKoe MBIIUICHNE, YMEHUE CHCTEMATU3HPOBATh M 00001IaTh MOJyYeHHbIE 3HAHUS, CaMO-
CTOSITENIbHO TPUMEHATh IOJyYEHHbIE 3HAHMS s pPELIeHHUs MPaKTHUYECKUX M ydeOHo-
HCCIIEIOBATENbCKUX 3a/lay; YMEHHE aHAJIM3UPOBaTh, IIPOrHO3UPOBATh U OLIEHMBATh C MO3ULUU
9KOJIOTUYECKOM 0€30I1aCHOCTU IMOCIEACTBUS OBITOBOM M IPOM3BOJICTBEHHOM IEATEIBHOCTH Ye-
JIOBEKA, CBSI3aHHOM € UCIOJIb30BAaHUEM UCTOYHUKOB SHEPTUU.

B ocHoBy n3yuenus npeamera «Pu3uka» Ha yriryOJeHHOM YPOBHE B 4aCcTH (POPMHUPOBAHUS Y
o0yyaroluxcst HAy4YHOI0 MUPOBO33PEHUS, OCBOEHHS OOIIEHAYYHbIX METO/I0B IIO3HAHMSI, a TAKKeE
MPAKTUYECKOr0 MPUMEHEHUs HAy4yHBIX 3HAHUN 3aJ0XKEHbl MEXIpEeAMETHBbIE CBSA3UM B 00JacTu
€CTECTBEHHBIX, MaTEMaTHUECKHUX U TYMAHUTAPHBIX HayK.

[IpumepHas nmporpamMma cocTaBjieHa Ha OCHOBE MOAYJIbHOTO MPUHIUIA MTOCTPOCHUS y4EOHOIO
MaTepuaa.

eau u 3agaun:
- (popMupoBaHue y o0yyaromuxcs yBEpEHHOCTH B IIEHHOCTH O00pa3oBaHMs, 3HAYMMOCTU (HU3H-
YeCKUX 3HAHMM JUIsl Ka)KJJ0T0 YeJIOBEKa HE3aBUCUMO OT €ro Npo(hecCUOHAIBbHOM e TEIbHOCTH;
- OBJIaJICHHE OCHOBOIIOJIATAIOLIMMH (PU3MUECKMMU 3aKOHOMEPHOCTSMH, 3aKOHAMU U TEOPUSIMHU;
paciiperre 00b€Ma UCTIOIb3YEMBIX (PU3NYECKUX MOHITHI, TEPMUHOIOTMH U CUMBOJINKY;
- IpuoOpeTeHre 3HaHui 0 PyHIAMEHTAIBHBIX (U3NYECKUX 3aKOHAX, JIEXKAIMX B OCHOBE COBpe-
MEHHOM (hM3MUecKOol KapTHHBI MUpa, 0 HauboJee BaXXHBIX OTKPBITUAX B 00JaCTH (DU3MKHU, OKa-
3aBIIMX ONPENENIONIee BIUSIHUE Ha Pa3BUTHE TEXHUKU U TEXHOJIOTHH; MOHUMaHUe (pu3nyeckon
CYIIIHOCTH SIBJICHWH, HA0JIF0JaeMbIX BO BeeneHHoi;
- OBJIaJICHHE OCHOBHBIMHM METOJaMM HAyYHOTO TO3HAHUS MPHUPOJIbI, UCTIONb3yEMbIMU B (DU3HKE
(HaOnrofeHue, OINMMCAaHUE, W3MEPEHHE, BBIIIBUYKEHUE THUIOTE3, MPOBEICHHE HKCIEPUMEHTA);
OBJIaJICHUE YMEHHUsIMH 00pabaThiBaTh JAHHBIE SKCIEPUMEHTA, OOBSICHSITH MOJyUYEeHHBIE PE3yJib-
TaThl, YCTAHABJINBATh 3aBUCUMOCTH MEXIY (PU3NYECKUMHU BEIMYMHAMU B HAOJIIOJAaEMOM SIBJIE-
HUHU, J1€1aTh BHIBOJIBI;
- 0TpaboTKa yMEeHUS peuaTh PU3NYecKue 3a/1a4u pa3HbIX YPOBHEH CII0)KHOCTH;
- MpHOOpEeTeHHe: OIbITa Pa3HOOOPA3HOM NEeATENbHOCTH, OMNbITa MO3HAHUS W CAaMOIO3HAHUS;
YMEHHUI CTaBUTh 3a/1ayM, pelaTh MpoOiIeMbl, IPUHUMATh PELIeHUs], UCKaTh, aHAIU3UPOBATh U
o0OpabartbiBaTh WH(GOPMAIIHIO; KIIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIINH), UMEIOIIUX YHH-
BepcaJlbHOE 3HAU€HUE: KOMMYHHUKALIUU, COTPYAHMYECTBa, M3MepeHul, 3¢(deKTuBHOrO u 0e3-
OIIACHOTO MCIIOJIb30BaHMsI PA3IUYHbIX TEXHUUECKUX YCTPOMICTB;



- OCBOEHHE CIOCOOOB MCIOJIb30BAHUS (PM3UUECKUX 3HAHUM Ui PEIICHUs MPaKTUYECKUX 3ajad,
OOBSICHEHUS SIBIICHUH OKPY>Kalolel eiiCTBUTEIbHOCTH,

obecrieyeHus 6€3011aCHOCTH XKU3HU U OXPaHbl IPUPOIbI;

- pa3BHUTHE MO3HABATENBHBIX WHTEPECOB, WHTEIUIEKTYAJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH B
Ipolecc € NpUOOPETeHUsI 3HaHUM C MCIIOJIb30BaHUEM DPA3JIMYHBIX MCTOYHUKOB MHGOpMALUU U
COBPEMEHHBIX MH(DOPMAIIMOHHBIX TEXHOJIOTUH; YMEHHH (HOpMyTupoBaTh U 00OCHOBBIBATH COO-
CTBEHHYIO MO3UIMIO 110 OTHOUIEHUIO K (hru3nyeckod MH(OpMaIuy, mojayyaeMoil U3 pa3HbIX HC-
TOYHHKOB;

- BOCIIUTAaHUE YBA)KUTEJIBHOTO OTHOLIEHHS K YYEHBIM M UX OTKPBITHSM, YyBCTBA TOPJOCTH 32
pOCCHIiCKYI0 (PU3UYECKYIO HAYKY.

Oco6eHHOCTD LiesIenoaradus i yriryOa€HHOro YpoBHSL COCTOMT B TOM, YTOObI HAIIPaBUTh aK-
TUBHOCTh CTapILIEKIACCHUKOB Ha MOATOTOBKY K Oymymieil mpodeccuoHanbHOM 1eATeIbHOCTH, Ha
(dbopMHpoBaHHE YMEHUH U HAaBBIKOB, HEOOXOIUMBIX Ul IPOJOJIKEHUs 00pa30BaHMsI B BBICIIMX
y4eOHBIX 3aBEICHUIX

COOTBETCTBYIOLIET0 NpOQMIIsi, a TAKKE Ha OCBOCHHE 00BbEMa 3HAHWM, 1OCTATOYHOIO JUIsl IpO-
JOJDKEHUsI 00pa30oBaHus U caMooOpa3oBaHUsl.

MecTo npeaMeTa B y4eOHOM NJIaHe MIKOJIBI.
B cpenneii mkone ¢usuka uzyqaercs ¢ 10 mo 11 knacc. YueOusrii mian MbOYVY-
COLI Nel7 mo mpenmery ¢usuka cocrapnsier 340 yueOHbIX yacoB, B ToM uncie B 10, 11 kiac-
cax o 170 y4eOHBIX 4acoB U3 pacueTa 5 y4yeOHBIX YAaCOB B HEEIIO.

Ta6auna TeMaTHYeCKOro pacnpe/iesieHUsi YacoB M0 roJgamM 00y4eHHs

10 xknace
KonnuaecTBo wacos
Ne n/nt Paznesnbl, TemMbl
Pabouas nporpamma
1 @u3KKa U €CTECTBEHHO - HAYYHBIM METOJ] [IO3HAHUS IIPH- 5
"~ |poabt

2. |Mexanuka 54
3. |MonexymnspHas pU3UKa U TEPMOIMHAMHKA 50
4.  |DnexTpoAMHAMHMKHU 46

5. |JlabGopatopHblii IPaKTUKYM 8
6. |[loBropenue 10
Uroro: 170

11knace
KomnuaectBo wacos
Ne n/mt Paznensl, TeMbl
PaGouas nporpamma

L DNEKTPOIUHAMUKH (TIPOIOJIKEHHE) 95

2. OCHOBBI CIEUAIBHON TEOPUH OTHOCUTEIBHOCTH 5)
3.|Kpanrosas ¢u3uka. Puznka aTomMa U AaTOMHOTO S7pa 43

4. Crpoenue Bceenennoit 9

5. .
JlabopaTopHbIil MPaKTUKYM 8
6. [ToBTOpEeHME 10




Hroro 170

I1. IlnanupyemMsbl pe3yJibTaThbl 0CBOCHHS y4eOHOI0 nmpeaMeTa puznu.

1. IMYHOCTHBLIMM pPe3VJabTATAMH 00YUEHUA (DU3HKE

JIn4HOCTHBIE Pe3yNIbTAaThl OCBOEHUS yueOHOro nmpeamMera «Du3uka» JOHKHBI OTpaXkaTh TOTOB-
HOCTb M CIOCOOHOCTH OOY4YaOIIMXCsl PYKOBOJACTBOBATHCS C(HhOpMHUPOBAHHOM BHYTpPEHHEH MO-
3ULHUEN TUYHOCTH, CUCTEMOI IIEHHOCTHBIX OpUEHTALIUN, TO3UTUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIIUX TPAJUIIMOHHBIMIIEHHOCTSIM POCCUIMCKOTO OOIIeCTBa, PacIIupPEeHHUE KU3HEH-
HOTO OIIBITa U OMBITA/IEATEIHLHOCTH B MPOLIECCE pealn3alliid OCHOBHBIX HaNpaBICHHUI BOCTIUTA-
TEJIbHOU JeSITeIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpaxmaHCKOro BOCIMTAaHHS:
c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUK 00yYaIOMIErocsi Kak aKTHBHOTOM OTBETCTBEHHOTO

YJICHA pOCCHfICKOFO O6H.I€CTB8.;

MPUHATHE TPAJIUIMOHHBIXO0IIEUETOBEYECKUX TYMAHUCTHUYECKUXH IEMOKPATUUECKUX IIEHHO-
CTeli;

TOTOBHOCTb BECTH COBMECCTHYIO JACATCIBbHOCTE B MHTCPECAX Fpa)KI[aHCKOFOO6IIICCTBa, y4acTBO-
BaThb B CaMOYIIpABJICHUU B O6pa30BaTeHLHOﬁ OpraHu3amnuu,

YMEHHUE B3aUMOJICHCTBOBATh C COLIMATIBHBIMM MHCTUTYTAMU B COOTBETCTBUM C UX(DYHKIUSIMU
Y Ha3HAYEHHEM; TOTOBHOCTh K T'YMAaHUTAapHOU U BOJIOHTEPCKOM JEATENBHOCTH;

2) maTpHOTHYECKOro BOCIMTAHHUS: chOPMUPOBAHHOCTh POCCHICKOI MpakIaHCKOM HIeH-
TUYHOCTH, MIATPUOTU3MA; LIECHHOCTHOE OTHOLLEHUE K TOCYJaPCTBEHHBIM CUMBOJIAM, J10-
CTHKEHUSIM POCCUICKUX YUEHBIX B 00s1acTU (PU3UKHU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOTO BOCIIUTAHHUSL:
c(hOopMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUSI; CTOCOOHOCTh
OIICHUBATH CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTH-

pysch Ha MOpPaJbHO-HPABCTBEHHBIC HOPMBI M LIECHHOCTH, B TOM YHCJICB JIesI-
TEJIBHOCTH YYEHOT'0; 0CO3HAHHE JIMYHOTO BKJIA/Ia B TOCTPOCHHUE YCTOMYUBOTO Oy ayIiie-
ro;

4) »cTeTMYecKoro BOCIIUTAHMS: ICTETHIECKOE OTHONIEHHE K MUPY, BKJIIOYAs ICTETUKY
HAy4YHOT'O TBOPYECTBA,PUCYILEro GU3NYECKON HAYKE;

5) TpymoBoro BocmuTaHHS: MHTEpEC K Pa3IMUHBEIM chepaM TpodecCHOHATBHON AesTenbHO-
CTH, B TOM 4YHCII€ CBSI3aHHBIM C (DM3HKOW M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oynyrieil mpodeccuu u peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC IJIAHBI; TOTOB-
HOCTB M CITOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO B 00JIaCTH (PU3UKHUHA TPOTSHKE-
HHUH BCEH JKU3HU;

6) sKoMOrHUEecKOro BOCIMTAaHUS: chOPMUPOBAHHOCTH IKOTOTHUECKOH KYIbTYphI, OCO3HAHUE
JI00ATBHOTO XapaKTEPAIKOIOTHUECKUX MTPoOIIeM;
IJTAHUPOBAHUE U OCYILIECTBICHUE IEUCTBUI B OKPYKAIOIIEH Cpeie Ha OCHOBE3HAHUS LIeJIeH
YCTOMUYMBOTO pPa3BUTHUS YEIOBEUECTBA;

Pacmpenue onpiTa eATEIbHOCTH 3KOJOTHYECKON HANpaBICHHOCTH HAa OCHOBEUMEIOIIMXCS
3HAHUU 10 PU3HKeE;

7) HNCHHOCTH HAYYHOTO IMO3HAHUSA: C(I)OpMHpOBaHHOCTL MHPOBO33pCHUA, COOTBETCTBYIOILICTO
COBPCMCHHOMY YPOBHIO Pa3BUTUA (I)PIBI/I‘{CCKOI‘;I HAayYKH; OCO3HAHUC LICHHOCTU Haquoﬁ ac-
ATCIBbHOCTHU, TOTOBHOCTH B IPOLCCCC N3YUCHUSA (i)I/ISI/IKI/I OCYHICCTBJIATH NPOCKTHYIO U HC-



CJICOOBATCIIBCKYIO ACATCIIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATBI

[To3naBaTenbHbIE YHUBEpPCAIbHBIE yueOHbBIE ICHCTBUS

basoBble noruueckue qeicTBUS:

CaMOCTOSITENTbHO (hOPMYITUPOBATh M AKTyaJM3UPOBATh MPOOJIEMy, pacCMaTpUBaTHEE BCECTO-
POHHE; ONPEAeIATh UENU IeATEIbHOCTH, 33/1aBaTh IapaMeTPhl U KPUTEPUU UX JOCTHKEHUS; BbISB-
JSITh 3aKOHOMEPHOCTH M TPOTUBOPEYMS B PACCMATPUBAEMBIX (DH3UUECKUX SBICHHSX; pazpa-
0aTbIBaTh IJIaH PELICHUS MPOOIEMBI C YUETOM aHaJlM3a UMEIOLIXCAMaTepUaIbHBIX U HEMa-
TepHAJIbHBIX PECYPCOB;

BHOCHUTBb KOPPCKTUBLI B ACATCIIbHOCTb, OIICHUBATL COOTBCTCTBUC PC3YJIbTATOBUCIIAM, OLCHU-
BaTb pUCKH HOCJ'IGI[CTBI/II\/'I JACATCIIBHOCTH,

KOOPJAMHUPOBATh U BBINOJHATH padOTy B YCIOBHUSX PEaJIbHOr0, BUPTYalIbHOIO MKOMOMHHPO-
BaAaHHOI'O B3aHMOI{eﬁCTBHﬂ; pa3BI/IBaTI) eraTI/IBHOG MBIIIJICHUC HpI/I peHIeHI/II/I KN3HCHHBIX HpO-
oseMm.

ba3zoBbie nccaenoBaTeNbCKUe IEUCTBUA: BIAACTh HAYYHON TEPMUHOJIOTUEH, KIIFOUEBBIMU ITOHS-
TUSMHU U METOJaMH (PU3NYECKON HAYKU;

BJaJIeTh HAaBbIKAMHM y4eOHO-MCCIIEOBATENbCKOM M IPOEKTHOM JIeATEIbHOCTUB 00JacTh
(Gu3uKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METOJOB PELICHUS 3a-
nad (pU3HYECKOro CoAep KaHUsI, TPUMEHEHUIO PA3INYHbIX METO/I0BIIO3HAHMS;

BJIAJIeTh BUIaMU JEATEIbHOCTH I10 MOJIYYEHUIO HOBOT'O 3HAaHUS, €ro MHTEPIIpEeTaluy, npeodpa-
30BaHMI0O M IPHUMEHEHUIO B PA3JIMYHBIX YYE€OHBIX CUTyalUsiX, B TOM YHCJIE IPU CO3JaHUU
Y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKHU; BBISBISTH PUIUHHO-CIICICTBEHHBIC CBS3H U aKTyaJIH-
3UpOBATh 3a7a4y, BBIABUTATbIUIIOTE3Y €€ PELICHUS, HAXOAUTh apryMEHTBI I JOKa3aTelIbCTBA
CBOMX YTBEPKJICHN,3a1aBaTh NapaMeTpbl U KPUTEPUH PELICHHUs; aHATU3UPOBATh ITOJTYyYEHHBIE
B XOJI€ PEILIECHHU 3a]a4M PE3yJIbTaThl, KPUTUYECKN OLIEHUBATh UX JOCTOBEPHOCTh, IIPOIHO3UPO-
BaTh M3MEHEHHE B HOBBIX YCIIOBHSX; CTaBUTh U (pOpMyIIMpoOBaTh COOCTBEHHBIE 3a/1a4M B 00pa-
30BaTeNbHON JIEATEIBHOCTH, B TOM YUCIIE NPU U3YYEHUU (PU3UKHU; 1aBaTh OLICHKY HOBBIM CUTY-
alMsIM, OLIEHHBATh NPUOOPETEHHBIN OMBIT; YMETh MEPEHOCUTh 3HAHMS MO (PU3UKE B MpaKTHYe-
CKyI0 00JacTh >KU3HENEATEIbHOCTH; YMETh MHTEIPUPOBATH 3HAHMS M3 PA3HBIX MPEIMETHBIX
oOyacTeli; BBIABUIATh HOBBIE UJAEH, IIpe/jlaraTh OPUTMHAIbHBIE TOJIXO/bl U PELICHMUS; CTAaBUTh
poOJIeMBl U 3a7auul, JOMYCKAIOIUE albTePHATUBHBIE PEIICHUS.

Pabota ¢ undopmarueii:

BJIaACTh HaABBIKaAMHU MOJTy4YCHHUA I/IH(l)OpMaHI/II/I (1)I/I3I/I‘I€CKOFO COACPpIKaHNUA U3 UCTOUYHU-
KOB pa3HbIX THIIOB, CAMOCTOATCIIBHO OCYIICCTBIIATh IMOUCK, aHAJIN3,CUCTEMATU3allUI0 U UHTECP-
MpeTannio MHGOPMalMU pa3IUYHbIX BUJOB U (OPM IpeACTaBICHHS; OLEHUBATh JOCTOBEP-
HOCTBb I/IH(bOpMaI_[I/II/I; HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaHI/IOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJIOTUN B pEeIICHUN KOTHHUTHUBHBIX, KOMMYHHKAaTHUBHBIX n OpraHHU3allMOHHBIX
3a5a4 ¢ coOI0ICHIEM TPeOOBAaHUH IPTOHOMHKH, TEXHUKHA OC30ITAaCHOCTH, THTUEHBI, PECypco-
cOepekeHHsI, TPABOBBIX M ATHICCKUX HOPM, HOPM MH(POPMAITMOHHOH 0€30ITaCHOCTH; CO3/1aBaTh
TEKCThI (PM3UUECKOT0 COAEPKaHUS B pa3IMUHBIX (popmarax ¢ yduéToMm Ha3HaueHus hHpopma-
[IUU ¥ TIETIEBOM ayIUTOPHH, BRIOWpasi ONTUMATBHYIO (hOpMY MIPEACTABICHUS U BU3yaJIU3aIliH.

KoMMyHUKaTHBHbIE YHUBEpCAIbHbIE Y4eOHBIC JEHCTBUS:
OCYILECTBIISATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHE-YPOUHOM JeSITEIBHOCTH; paclo3Ha-
BaTh NPEANOCHUIKH KOH(PIUKTHBIX CUTYalli U cMr4aTh KOH(DIUKTHI; pa3BEPHYTO U JIO-
TUYHO M3JIaraTh CBOIO TOUKY 3pPEHUS C UCIOJIb30BAHUEM SI3bIKOBBIX CPE/ICTB;



NOHUMATh ¥ UCHOJIb30BaTh IPEUMYILECTBA KOMaHIHON U HHAUBUIYJILHON pabOThI;BBION-
paTh TEMaTUKY ¥ METObI COBMECTHBIX JICHCTBUH € yuETOM OOIIMX HHTEPECOB,

Y BO3MOXHOCTEN Ka)KJ0T0 YJieHa KOJIJIEKTUBA; TIPUHUMATH 11€]1M COBMECTHOM J€SATEILHOCTH, OP-
TFaHU30BBIBATh U KOOPAMHUPOBATHACHCTBUSA O €€ JOCTUKEHUIO: COCTABIIATH IJIaH JCHCTBUM,
pacnpenenaTh poiau ¢ YYETOMMHEHUN YYaCTHUKOB, 00CYKIaTh pe3yJbTaThl COBMECTHOM paOOTHI;

OLCHUBATh KA4YCCTBO CBOCTO BKJIAJa U KAXIOI0o y4aCTHHKAa KOMaH/bI B O6H.[Hﬁ pe3yiibTaTr 1o
paBpaGOTaHHBIM KpUTCpUAM, Npcajaratb HOBBIC IIPOCKTLI, OUCHHUBATL UJACH C IMO3ULIUN HOBU3-
HbI, OPUT'MHAJIbBHOCTH, HpaKTquCKOﬁ 3HAYUMOCTH;,

OCYILECTBJIATH MMO3UTUBHOE CTPATErMYECKOE MOBEICHHUE B PA3JIMUHBIX CUTYALUSAX, IPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh NMHUITUATHBHBIM.

PerynstuBHble yHHBepcaibHbIE Y4eOHbIE NEHCTBUS

CamMoopranuzanusi:

CaMOCTOSITENTFHO OCYIIECTBIIATH NIO3HABATEIBHYIO IEATEILHOCTh B 00JIACTH (PU3MKH U acTpo-
HOMMUH, BBISIBJISITH MPOOJIEMBI, CTABUTh U (HOPMYIHPOBATh COOCTBEHHBIE3a]auH;

CaMOCTOSITEJIbHO COCTABJIATh IUIaH PEUICHHs] PacU€THBIX U KaYECTBEHHbIX 3a]1a4, IJIaH BbIIOJI-
HEHUS MPAKTUYECKON paboThl C YYETOM MMEIOUIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH
U IPEANOYTEeHUH; 1aBaTh OLEHKY HOBBIM CUTYallUsIM; PacIIUpPsTh PaMKH Y4eOHOro mpeaMera
Ha OCHOBE JIMYHBIX [IPEANOYTEHUH; JeJIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha
ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE; OIIEHUBATh MPHOOPETEHHBIN OMBIT; CIIOCOOCTBOBATH (op-
MHUPOBAHHIO U HPOSIBICHUIO 3pYIUIMU B 001aCTH (PU3MKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa-
30BaTeIbHBIN U KYJIbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, YMOIIMOHAJILHBIA HHTEIIJIEKT:
J1aBaTh OLIEHKY HOBBIM  CHUTyallMsiM,  BHOCUTb  KOPPEKTHBBI B Jesl-
TEJIbHOCTh,0LIEHUBATh COOTBETCTBUE PE3YJIHTATOB LEIISIM;

BJIaJC€Th HaBbIKaMU MMO03HABaTEeILHOMN pe(l)J'ICKCI/II/I KaK OCO3HaHUs COBepIHaCMBIXIIGI\/’ICTBI/II\/'I u
MBICJIIMTCIIBHBIX ITPOLCCCOB, UX PE3YJIBTATOB U OCHOBaHI/Iﬁ;

UCIOJIb30BaTh MPUEMBI peQIIEeKCUU JUIsl OLIEHKHU CHTYyallud, BbIOOpa BEPHOIOPELICHMS; YMETh
OLICHUBATb PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS [10 UX CHUKECHUIO; IPUHUMATh MOTHUBBI
1 apryMEHTBHI IPYTUX [IPH aHAJIN3€ PE3yJIbTaTOB AESITEIbHOCTH;IPUHIUMATh ce0s1, MOHUMasi CBOU
HEJIOCTATKU U JOCTOMHCTBA; IPUHUMATh MOTUBBI U apIYMEHTHI APYIUX IIPU aHAIIU3€ Pe3yIbTaTOB
JesITeIbHOCTH;IIPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mnponecce nocTukeHUS JMYHOCTHBIX PE3YJIbTATOB OCBOGHMSI IPOTpamMMbl 1O (H3HKE
JUISL YPOBHS CPEIHEro o0IIero oOpa3oBaHusi y 00y4YarOLIUXCsl COBEPILICHCTBYETCS 2MOYUOHANbHYLL
unmennexm, penoaaralouii copMUpOBaHHOCTD:

CaMOCO3HaHHA, BKJIIFOYAOIICTO CIIOCOOHOCTH ITOHMMATh CBOE OMOIIMOHAJIPHOE COCTOAHUEC, BU-
ACTb HAIIPABJICHUA Pa3BUTUS COOCTBEHHOM SMOIIMOHAIFHOMU C(I)epbl, 6BITBYBepeHHBIM B 0666;

CaMOpPETYJIMPOBAHUS, BKIIOYAOLIET0 CAMOKOHTPOJIb, YMEHHE IIPUHUMATh OTBETCTBEHHOCTD 32
CBOE TMOBEJCHHE, CTIOCOOHOCTh aAaNTUPOBATHCS K IMOIMOHAILHBIM U3MEHEHUSIM U TPOSBIATH
THOKOCTh, OBITh OTKPHITHIM HOBOMY; BHYTPEHHEH MOTHBAIIMH, BKJIOYAIOIICH CTPEMIICHHUE K
JIOCTHUKEHHIO LIEJIM U YCIEXy, ONTUMHU3M, MHUIIMATUBHOCTh, YMEHUE JCHCTBOBAaTh, UCXOMS W3
CBOHX BO3MOJKHOCTEIH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSTHUE APYTUX, YUUTHI-
BaTh €r0 MIPU OCYIIECTBIECHUH OOIIEHNUs, CTIOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO;



COLMAJIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTpaUBaTh OTHOIIEHUSC IPYTHMHU
JOABMH, 3200 TUTHCS, IPOSBIATH HHTEPEC U pa3pemaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K koniy o0yuenus B 10 kJj1acce npeiMeTHbIE Pe3y/IbTaThl HA YIIIyOJICHHOM YPOBHEIODKHBI OT-
paxxaTh chOPMUPOBAHHOCTH Y 0OYYAIOLINXCSl YMEHUI:

MMOHUMATH POJIb (PU3UKU B YKOHOMHUYECKOM, TEXHOJIOTUIECKON, IKOJIOTHYECKOM, COIUATBbHOU H
ITUYECKON cdepax AesATEIBHOCTH 4YelIOBEKa, pOJib U MeCTO (M3WKU B COBPEMEHHOW Hayd-
HOM KapTHHE MHpA, 3HAYCHUE OIUCATEIHLHON, CUCTEMATU3UPYIONIEH, OObSICHUTEIBHOW U TPO-
THOCTHYECKOW (YHKIHMH (PU3UICCKON TEOPHH — MEXaHUKH, MOJICKYJSIPHOW (DPU3UKU M TEPMO-
JTUHAMUKH, POJIb (PU3UYECKON Teopuu B (POPMUPOBAHUU MPEICTABICHUNM O (HU3NUECKON Kap-
THUHE MUPA;

pa3nuyath yCIOBHs MPUMEHUMOCTH MOeNel (PU3NYeCKUX TEN U MPOLECCOB (SBICHUN): UHEP-
uanbHas cucreMa oTcuéra, abCONIIOTHO TBEPAOE Tello, MaTephalibHas TOYKa, PaBHOYCKOPEH-
HOE JIBIKEHUE, CBOOOIHOE MajieHne, abCcoMOTHO yrnpyras nedopMalins, abCOTIOTHO yIpyroe u
abCOIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, KUAKOCTU U TBEPAOTo (KpHCTaNINYECKO-
o) Tela, ueaabHbli ra3, TOUCYHbIN 3apsi/],0JHOPOTHOE FIEKTPUUECKOE T0JIE;

pasnuyath ycioBus (TpaHUIlbl, 00JacTH) MPUMEHUMOCTH (U3NYECKUX 3aKOHOB, IOHUMATh BCe-
oOmmii xapaktep (QyHIAMEHTAIbHBIX 3aKOHOB W OIPAaHUYCHHOCTH HCIIOJI30BAHMS YaCTHBIX
3aKOHOB;

aHAJIM3UPOBATh U OOBACHATH MEXAaHMUYECKUE MPOLECCHl U SBJIEHUS, UCIOJIb3Yys OCHOBHBIE I1O-
JIOKEHHS ¥ 3aKOHBl MEXaHUKU (OTHOCHTEIBHOCTh MEXaHHYECKOTO JIBUKEHUs, (POPMYIIbI KuHE-
MaTUKH PaBHOYCKOPEHHOIO ABW)KEHHUs, peoOpa3zoBaHus ['anumnes 1uisi CKOPOCTH U NepeMeliie-
HUs, 3aKOHbl HbIOTOHA, MPUHIMI OTHOCHUTEIBHOCTH 'anuiies, 3aKOH BCEMHPHOTO TATOTEHUS,
3aKOHBI COXPAHEHUS] UMITYJIbCAa U MEXAHUYECKOW IHEPIHH, CBA3b PabOThI CHIIBI C U3MEHEHUEM
MEXaHUYECKOI SHEPruu, yCIOBUS paBHOBECHS TBEPAOIO Tea), IPU ITOM HCHOJIb30BaTh Mare-
MaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS MPUMEHHUMOCTH (DU3MUECKUX 3aKOHOB:
npeoOpaszoBanuii ["anumnesi, BToporo u TpeTrbero 3akoHOoB HbplOTOHA, 3aKOHOB COXpaHEHUs M-
yJIbCa 1 MEXaHUYECKOW SHEPTUH, 3aKOHAa BCEMUPHOTO TATOTEHUS;

aQHAIM3UPOBATh U OOBSICHSITH TEIUIOBBIE MPOIECCHI U SBJICHHS, HCTIONB3YSI OCHOBHBICTIONIOKECHUS
MKT u 3ak0HBI MOJIEKYJIAPHOU (DU3UKHU U TEPMOJAUHAMUKH (CBSI3b AaBICHUSUICATBHOTO Ta3a co
CpeaHel KNHETUYECKOW YHEPTUEN TEIUIOBOIO ABMXKEHUS M KOHLUEHTPALMEN €r0 MOJIEKYJI, CBS3b
TeMIepaTypbl BEIIECTBA CO CPEAHEH KMHETHYECKOM DHEPrHed TEIJIOBOTO JBHXKEHUS €ro
YaCTHUIl, CBA3b [ABJIICHUS WJICAIBHOIO Ta3ac KOHLUECHTPALMEN MOJIEKYJ U €ro TeMmrepary-
poil, ypaBHeHue MeHneneeBa—Kanelipona,epBplii 3aKOH TEPMOJMHAMUKHU, 3aKOH COXpPaHEHUs
SHEPTUM B TEIUIOBBIX MPOLECCaX), IPU ITOM MCIOJb30BaTh MATEMATHUECKOE BBIPAKEHUE 3aKO-
HOB, YKa3bIBaTh yCJIOBUS PUMEHUMOCTH yYpaBHeHUs MeneneeBa—KnanelpoHa;

aHAJIM3UPOBATh U OOBSICHATDH DJIEKTPUUECKHE SIBJICHUS, UCIOIb3Yysl OCHOBHBIE TIOJIOKEHUS U 3a-
KOHBI 3JIEKTPOJUHAMMKH (3aKOH COXpaHEHMs JIEKTPUUECKOro 3apsaa, 3akoH KysoHa, moteH-
LUATBHOCTD 3JIEKTPOCTATUYECKOTO IOJIS, IPUHILIUI CYNEPIO3ULMH MIEKTPUUECKUX TOJIEH, PU
3TOM YKa3bIBasl YCJIOBHs MPUMEHUMOCTH 3akoHa KysoHa, a Takke MpakTHYeCKH Ba)KHbIE CO-
OTHOIIEHUS: 3akoHbI OMa A ydyacTKa IeNH U JJIs 3aMKHYTOH 3JIeKTpUYECKOM 1emnu, 3a-
koH J/[xoyns—Jlenua, npasuia Kupxroda, 3akonsl @apanes A1 3JEKTPOIn3a);

OIIMChIBATDH (bI/ISI/ILICCKI/Ie nponecCobl U ABJICHHUA, HUCIOJIB3YSA BCIHYUHBI: NEPCMCIICHUEC, CKO-
POCTh, YCKOPEHUC, UMITYJIBC TC€JIa U CUCTEMBI TCJI, CUJIa, MOMCHT CHWJIBI, JaBJICHUEC, ITIOTCHI -



allbHAas SHEPrus, KUHETUYeCKasi SHEPrusi, MEXaHW4yecKasi SHeprus, padboTa CUJIbl, LIEHTPOCTpE-
MHUTEIIBHOE YCKOPEHUE, CUJla TSKECTH, CWJIa YIPYTOCTH, CHJIa TPEHUS, MOLIHOCTb, YHEPIHUsd
B3aUMOJICHCTBHS Tena ¢ 3eMicil BONMM3M €€ MOBEPXHOCTH, SHEpPrus ymnpyrou aedopmaruu
MIPYKUHBI, KOJMYECTBO TEIUIOTHI, aOCONIOTHAS TeMIepaTypa Tena, paboTa B TEPMOJIMHAMUKE,
BHYTPEHHSS SHEPrusi UAeaJbHOr0 OJHOATOMHOIO rasza, padoTa WJeallbHOTO Ta3a, OTHOCUTEIb-
Has BIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmIOBOrO JBHUIATElsl; AJIEKTPUYECKOE IIOJIE,
HaIPSHKEHHOCTD JJIEKTPUYECKOTO I0JIA, HANPSHKEHHOCTH IIOJIS TOYEYHOIO 3apsija WIM 3aps-
YKEHHOTO 11apa B BaKyyMe€ U B JUAJIEKTPUKE, MOTEHIUAN 3JIEKTPOCTATUYECKOTO MOJIsl, Pa3HOCTh
MMOTEHIMAJIOB, MIEKTPOABUKYIIAS CUJIA, CUJIA TOKA, HAIIPSLDKEHUE, MOIIIHOCTh TOKA, 3JIEKTpUYe-
CKast EMKOCTb IUIOCKOIO KOHAECHCATOpa, CONPOTUBIICHUE YYaCTKA LIEIKC ITOCIEI0BATEIbHBIM U
NapaJuIeIbHBIM COCIMHEHUEM PE3UCTOPOB, YJHEPTUS FIEKTPUUYECKOTO T10JI1 KOHJIEHCATOPA;

O0OBACHATH OCOOEHHOCTH IMPOTCKAHUA (1)I/I3I/ILI€CKI/IX SIBJICHMI: MEXaHUYECKOE JABHXCHHCEC, TCIIIIO-
BOC€ IBMIXXCHUEC YAaCTHUI[ BEIICCTBA, TCIIJIOBOC PaBHOBECHUC, 6pOYHOBCKOC JBHXKCHUC, I[I/I(i)(bYSI/IH,
HUCIIapCHUEC, KUIICHUEC U KOHJACHCAI M, IJIaBJICHUC U KPUCTAJUIM3alUd, HAIPABJICHHOCTb TCIIJIO-
nepcaadu, 3JCKTprUu3auusa TCJI, SKBUIIOTCHIUAJIBHOCTD IOBCPXHOCTH 3aPAKCHHOI'O IIPOBOJAHHKA,

IIPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJTHOM (pU3MUECKON BETMUYUHBI OT APYTOi C UCIOJIB30-
BaHUEM IPSIMBIX U3MEPEHUH, IIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHUPOBATH PE3YJIbTATHI
MIOJIyYEHHOM 3aBUCUMOCTU (PM3UYECKUX BEJIMYMH B BUJE IPaUKOB C YUETOM aOCOJIOTHBIX
IIOIPEIIHOCTEN M3MEPEHUH, JENaTh BBIBOJBI I10 PE3YyJIbTATaM MCCIEI0BAHNUS;

IIpOBOAUTb KOCBCHHBLIC U3MCPCHUS q)HSI/I‘leCKI/IX BCJIMYHH, IIpU 3TOM BBI6I/IpaTL OITUMAaJIbHBIN
MCTOA U3MCPCHUA, OLUCHHUBATDH a0COJIFOTHBIE U OTHOCHUTEJIbLHBIC MOrpCIIHOCTU NPSAMBIX U KOC-
BCHHBIX H3M€p€HHI>i; IMPOBOJMWTDH OIIBITHI 11O IIPOBCPKE HpCI[JIO)KCHHOﬁ THUIIOTE3bI: IJIAHUPOBATH
OKCIICPUMCHT, CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTAHOBKY, AHAJIMU3UPOBATH IIOJYUCHHBIC pC-
3YyJIbTAaThl U ACJIATh BBIBOJ O CTATYCC HpeHHO)KeHHOﬁ THIIOTE3bI,

co0roaTh npaBuia 0€30IacHOrO TpyZda MpU MPOBEACHUHM HCCIEAOBAHUN B paMKax yueOHOTo
SKCIIEPUMEHTA, IPAKTUKYMa U Yy4eOHO-UCCIIeI0BAaTENbCKOW U MPOEKTHON AESITEIbHOCTU C UC-
M0JIb30BaHUEM M3MEPUTENBHBIX YCTPOUCTB U Ta00PaTOPHOr0000PY/JOBAHUS;

pemaTh pacy€THbIE 3a/la4M C SIBHO 33JaHHOW M HESIBHO 33JaHHOHM (U3MYECKOil MOJeNblo: Ha
OCHOBAHMU aHAJIM3a YCIOBUS 0OOCHOBBIBATH BHIOOP (PU3UUECKOM MOJeNu,0TBeyaroel Tpedo-
BaHUSAM 3aJlau, NMPUMEHATh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NYECKUX
TEOPUH NPU UCIOJIB30BAHUM MATEMaTUYECKHUX METOJIOB PELICHUs 3a/1ad, IPOBOJUTH PACUYETHI
Ha OCHOBaHUM MMEIOIIMXCS JAaHHBIX, aHAJIU3UPOBATh PE3YJbTAaThl U KOPPEKTHUPOBATh METOBI
peuIeHus C y4E€TOM IOJyYEHHBIXPE3YJIbTATOB;

peuiaTh KauCCTBCHHLBIC 3aaa4H, Tpe6y10m1/1e MNPUMCHCHUSA 3HAHUMN M3 Pa3HbIX pa3aciioB KypcCa
(I)I/I3I/IKI/I, a TaKKC MHTCTpalun 3HAaHUM U3 APYyrux npeaMeToB €CTECCTBCHHO-HAYUHOT'O  IHKIJIA:
BBICTpanBaTh JIOTUYCCKYIO [MCIIOYKY paCCY)KIICHI/Iﬁ C OHOpOI71 Ha M3YUYCHHBIC 3aKOHBI, 3aKO-
HOMECPHOCTH U (1)I/ISI/IIIGCKI/I€ SIBJICHUS,

HCIOJIb30BaTh TEOPETUYECKUE 3HAHUS ISl OOBSICHEHUS! OCHOBHBIX NMPUHIUMIIOB pabOTHI U3MeE-
PHUTENIbHBIX TPUOOPOB, TEXHUYECKUX YCTPOMCTB U TEXHOJIOTHUYECKUX IIPOLECCOB;

MPUBOJIUTH TPUMEPHI BKJIAJa POCCUHUCKUX M 3apyOexHBIX YUYEHBIX-(U3UKOBB pa3BUTHE
HayKH, B 00bSICHEHHE MTPOLIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHH TEXHOJIOTUH;

aHAJIM3UPOBATh U OIEHUBATH MOCIEACTBHS OBITOBOW M MPOU3BOJCTBEHHON JEATEIHHOCTH Ye-
JIOBEKA, CBS3aHHOW ¢ (DM3UYECKUMH TMPOILIECCAaMH, C MO3UIUNA DKOIOTUYECKONH OE30MacHOCTH,
HpeJICTaBJ'IeHI/Iﬁ (0] paHI/IOHaJ'H)HOM HpHpO}IOHOJ’IB?)OBaHI/II/I,a TAKXKC paBYMHOM HUCIIOJIB30OBAHUU H0-
CTH)KCHHI HAYKW U TEXHOJIOTUH JIJIS TaTbHEHTIIETOPa3BUTHS Y€ITOBEYECKOTO 00IeCTBa;



MPUMEHATh PA3JIMYHBIE CIIOCOOBI paboTHl ¢ WHPOpMaNKel (HU3NIECKOTO COIAEPKAHHS C HC-
MOJIb30BaHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTUH, TTPH 3TOM HCIIOJIL30BaTh COBpE-
MEHHbIE HH()OPMAIIMOHHBIC TEXHOJIOTUU JIJIS TTOMCKA, IEPEepadOTKU U MPEIbSIBICHUS Y4eOHOM
Y HAYYHO-TIONYJISIPHOM MH(OPMAIIMH, CTPYKTYPHUPOBAHUS U UHTEPIIPETAIli HH()OPMAIIH, T10-
JYYEHHOM M3 pa3iMyHBbIX MCTOYHHMKOB, KPUTUYECKH aHAIM3UPOBAThH MOIydaeMylo HH(pOpMa-
IIUIO U OIICHUBATH €€ IOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS 3HAHHM, TaK U HA OCHOBE aHa-
JM3a UICTOYHUKAaUH(POPMALIUY;

IPOABJIATE OpTraHU3allMOHHBIC W IMO3HABATCJIbHBIC YMEHUSA CaMOCTOATCIIBHOT'O HpI/IO6peTeHI/IH
HOBBIX 3HAHUH B IIPONHECCE BBIMTOJIHEHUSA IIPOCKTHBIX U yqe6Ho- HCCICO0BATCIIbCKUX pa60T;

paboTaTh B TpyIIE C UCIOJHCHHEM pPa3IMYHBIX COIUAIBHBIX POJICH, IUTAHUPOBATH PadOTy
IPYNIbI, PAIMOHATIBLHO PACHpPEIC/ITh JACATCIBHOCTh B HECTAHIAPTHBIX CHTYaIUsIX, aJeKBaT-
HO OLICHHUBATH BKJIAJ KaXXIO0Ir'0 U3 y‘-IaCTHI/IKOB prHHBI B peH_ICHI/Ie paCCManI/IBaeMOfI HpO-
OJIeMBI;

OpOSBISAITH  MOTHUBaLMIO K  Oyaymedl  npodecCHOHAIbHOM — JEeSATEIbHOCTHIIO CHELH-
IBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIS.

K konny o0yuenust B 11 ki1acce npeaMeTHble pe3ynbTaThl HA YIIyOJI€HHOM YPOBHEAOKHbI OT-
paxxaTb c(hOPMUPOBAHHOCTH Y OOYyYAIOLINXCSl YMEHUI:

MMOHUMATh POJIb (PU3UKU B IKOHOMUYECKOW, TEXHOJIOTUYECKOM, COLMATBHON U 3TUYECKO ce-
pax JesTeNIbHOCTH YeloBeKa, Pojb U MecTO (PM3MKH B COBPEMEHHON HAy4HOH KapTHHE MUPA,
pOJIb aCTPOHOMHMHM B IPAKTHUYECKOM JESITEIIbHOCTM 4YEJIOBEKAa W JalbHEWIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHUM, 3HAUYECHUE OMHUCATEIIbHOW, CUCTEMATU3UPYIOLIEH, O0BICHUTEILHON U
MPOTHOCTUYECKOW (YHKIMH (DU3HUECKON TECOPUH — DIIEKTPOJIUHAMUKH, CIICIUATBHON TEOpUU
OTHOCHUTEIILHOCTH, KBAHTOBOH (PH3UKH, POJh (PU3HUECKOI TEOpUH B (POPMHUPOBAHUU TIPEICTAB-
JeHU’ 0 PU3nYecKor KapTHHE MUPa, MECTO (PU3UUECKON KapTUHBI MUpa B OOIIEM Py COBpE-
MEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTABICHUIA O IPUPOJIE;

pasnuyath YCIOBUSI TPUMEHUMOCTH Mojeneil (GU3n4ecKux Tel U MPOIECcCOB (SIBICHMI): OJTHO-
POIIHOE PIEKTPUYECKOE U OAHOPOJHOE MAarHUTHOE TOJISl, TAPMOHUYECKHE KoJebaHus, MaTeMa-
THUYECKUN MasSTHUK, UACATbHBIN MPYKUHHBIMMAATHUK, TAPMOHUYECKHAE BOJHBI, UACATbHBIN KO-
nebaTeNbHBIA KOHTYp, TOHKAs JIMH3a, MOJIENe aroMa, aTOMHOTO Sijpa W KBAaHTOBOM MOJENH
CBETA;

pa3jiniaTth yCJIOBHA (rpaHI/II_UpI, O6J'IaCTI/I) MNPUMCEHUMOCTHU (I)I/I3I/I‘IeCKI/IX 3aKOHOB, IIOHUMAThb BCC-
O6H.IPII>1 XapaKTep q)yHI[aMeHTaJ'ILHBIX 3dKOHOB U OI'PaHUYCHHOCTL HCIIOJIB30BAHUA YaCTHBIX
3aKOHOB;

aHAIIM3UPOBATh U OOBSACHATH AJIEKTPOMATHUTHBIC MPOLIECCHI M SIBICHHUSI, HCIIOb3YsI OCHOBHbBIE
TTOJIOXKEHUS M 3aKOHBI DJIEKTPOJWHAMUKH W CHEIHATBHOM TEOPUHM OTHOCUTEIHHOCTH (3aKOH
COXpaHEHUS AIEKTPUUECKOTO 3apsaa, cuia Amiepa, cuia JIopeHna, 3aKkoH 3JIeKTPOMarHuTHOM
uHAyKuy, npasuio Jlenua, cBsazp DIC caMOMHIYKIIMU B 3JIEMEHTE JIEKTPUYECKOU IEMU CO
CKOPOCTBbIO M3MEHEHHUsSI CUJIbl TOKA, OCTYJAThl CHEUATbHON TEOPUH OTHOCHTEIBHOCTU ODWH-
ITEHA);

aHAJIM3UPOBATh U OOBSACHIATH KBAHTOBBIE MPOILIECCHl U SBJICHMS, UCIOIb3Ys MOJIOKEHHUS KBaH-
ToBOM (pusuku (ypaBHeHHe DWHIITEeHHA 11 (HoTorddekTa, mepBblil 1 BTOpoi noctynatel bo-
pa, IPUHLKUIT COOTHOIIEHUS HeonpeaenénHoctel ['eiiseHOepra, 3aKkoHbl COXpaHEHHs 3aps10BO-
IO ¥ MacCcOBOTO YHCEN U SHEPTUH B SACPHBIX PEAKINIX, 3aKOH PaJJMOAKTUBHOIO pacnaja);

OIIMChIBATh (1)I/ISI/ILIeCKHe mponecCbl U ABJICHUSA, UCIIOJIB3Ys BCIWYUHBIL: HaHpﬂ)KéHHOCTB JJICK-
TPUUCCKOTO ITI0JIA, MOTCHIUAJ JJICKTPOCTATUYCCKOI'O ITOJIA, PA3HOCTh NMOTCHIHAJIOB, 3JICKTPO-



JBIDKYIIAsl CHJIA, WHAYKIIMS MarHUTHOTO MMOJIsl, MATHUTHBINA TIOTOK, CHJa AMIIepa, WHIYyKTHB-
HOCTb, JIEKTPOIBHXKYINAS CHJIa CAMOMHIYKIMH, SHEPTUSI MATHUTHOTO IMOJISl IPOBOJHUKA C TO-
KOM, PEISATUBUCTCKUI UMITYJIbC, TIOJIHAS SHEPIHs, SHEPIHs MOKOS CBOOOMHON YaCTHUIIBI, SHEP-
TS ¥ UMITYJIbC (DOTOHA, MACCOBOE YHCIIO U 3apsil sIIpa, SHEPIUs CBS3H S/Ipa; OOBICHSITH 0CO-
6€HHOCTI/I MMPOTCKAHUA (1)I/I3I/I‘-IGCKI/IX SIBJICHUU: QJICKTPOMAruuTHasA MHAYKINUSA, CAMOWHIAYKIWA,
pe3oHaHc, MHTep(EepeHnrss BOJIH, OU(PpPaKLuUs, AUCIEPCUs, TOJTHOE BHYTPEHHEE OTpaKeHUE,
doroanekrpuueckuit 3¢ ekt (hporoaddexr), anbda- u 6era-pacnaasl saep, raMMa-u3TydeHUE
siaep, GU3NYECKUe MPUHIIUIIBI CIIEKTPAILHOIO aHAIN3a | paboThI J1a3epa;

OTIpeeNsATh HalpaBiIeHUEe UHAYKIIMU MarHUTHOTO MOJI IPOBOJHUKA C TOKOM, CHIIbI AMIIepa U
cuibl JIopeHua;

CTPOUTH I/I306pa}KeHI/IC, CO31aBa€MO€ IJIOCKHUM 3€PKAIIOM, TOHKOH HHHSOﬁ, " paCCUUTBIBATH €I'0
XapaKTCPUCTUKHU,

IIPUMEHATH OCHOBOIIOJIATAIOIINAE ACTPOHOMUYECKHUE MTOHATUSA, TEOPUM U 3aKOHBI Ul aHaIW3a
U 0O0BsACHEHHS (UZNIECKUX NPOIECCOB, MPOHMCXOAINX B 3BE3/AX,B 3BE3THBIX CUCTEMAX,
B MEXTaJIAKTUUECKON cpeJie; ABUKEHUs HeOECHBIX TeJ, 3BOJIOLMU3BE3 U BeenenHoi;

IIPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTEH (PM3NYECKUX BEJTMYMH C UCIIOJIb30BAHUEMITPSIMBIX U3~
MEpEHUH, IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCUPOBATh PE3yJIbTaThl IOJIYYECHHON 3aBH-
CHUMOCTH (PU3MUECKUX BEJMYUH B BUIC TPAPUKOB C YIETOM aOCOIIOTHBIX MOTPEUTHOCTEH H3Me-
pEHUN, JeNaTh BBIBOJBI 110 PE3yJIbTaTaM UCCIIEIOBAHMUS;

IMPOBOAWNTL KOCBCHHBLIC U3MCPCHUSA (1)I/ISI/II-IGCKI/IX BCJIMYMUH, IIPU 3TOM BI)I6I/IpaTB OIITUMAaJIbHEIN
MCTOJ U3MCPCHUSA, OLICHUBATDH a0COJIFOTHBIE U OTHOCHUTEJLHBIE MNOTPCIIHOCTH IIPAMBIX U KOC-
BCHHBIX I/ISMepCHI/Iﬁ; IMPOBOJAWTH OIIBITHI 11O ITPOBEPKE Hpe,Z[JIO)KeHHOfI TUIIOTE3bI: INIAHUPOBATDb
OKCIICPUMCHT, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY, aHAJIU3UPOBATH ITOJYUYCHHBIC PC-
3YyJbTaThl U ACJIATh BBIBOA O CTATyCC HpeﬂHOH(eHHOﬁ TUIIOTE3bI; OIIMChIBATE MCTOABI IOJy4YC-
HHUA HAYYHBIX aCTPOHOMHWYCCKUX 3HaHI/II\/JI;

coOoaTh npaBuiia 0€30MacCHOrO TPyAa IMPU IMPOBEAECHUH HCCIEIOBAHUN B paMKax yueOHOro
SKCIIEPUMEHTA, IPAKTUKYMa U Y4eOHO-UCCIIEeI0BAaTENbCKOW U MPOEKTHON AESITEIbHOCTU C UC-
M0JIb30BaHUEM H3MEPUTENBbHBIX YCTPONCTB M JIaOOPaTOPHOT0 00OPYAOBAaHUS; pelIaTh pacyér-
HBIE 33J1a4¥l C BHO 33/IaHHON M HESIBHO 331aHHON (PM3NYECKON MOJIENbIO: HA OCHOBAHUY aHAJIH-
3a ycJoBUSL BBIOMpaTh (U3MUYECKHE MOJIENM, OTBEYalolIne TPeOOBAaHUAM 3aJlaud, NMPUMEHATh
(hopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTU U MOCTYJIaThl (PU3UYECKUX TEOPHUIl MPHU HCIOIb30BAaHUU
MaTeMaTHYeCKUX METOJOB PEUICHUs 3a/ay, MPOBOJUTH pacué€Tbl HA OCHOBAHUM HMMEIOLIUXCS
JAHHBIX, aHAJIM3UPOBATh PE3YJIbTaThl HKOPPEKTUPOBATh METO/IbI PELLIEHUS C YUYETOM IOJTyUYeH-
HBIX pe3yJIbTaTOB; pellaTh KaYeCTBEHHbIE 3a]a4ul, TPEOYyIOIIe MPUMEHEHHS 3HaHUHN U3 pa3HbIX
pa3zenoB Kypca (pU3MKH, a TaKKe WHTErpalliy 3HAHUW M3 JIPYTHX MPEeIMETOB €CTECTBEHHO-
HAay4yHOTO IMKJa: BBICTpauBaTh JIOTMUECKYIO LEMNOYKY pacCYXACHHUM C ONOpOM Ha H3y-
YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PM3NYECKUE SBJICHHS; UCIIOIb30BaTh TEOPETUUECKHE 3HA-
HUS JUIs1 OOBSICHEHHUS] OCHOBHBIX NMPUHIUIIOB padOThl H3MEPHUTENbHBIX TPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOLECCOB; MPUBOAUTh TNMPUMEPHl BKIaJa pPOCCHUICKUX U
3apyOexHBIX Y4YEHBIX-(U3UKOBB PAa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYIKAIOIIETO
MUpA, B pa3BUTHE TEXHUKUH TEXHOJIOTHI; aHAIM3UPOBATh U OLIEHUBATh MOCJIEACTBUS OBITOBON
U MIPOU3BO/ICTBEHHOM JESATEIBHOCTH YEIOBEKa, CBA3aHHON ¢ (PM3NUYECKUMH MPOIECCaMU, C TO-
3ULIUH YKOJIOTHUECKON 0€30IacHOCTH, MPEICTABICHUH O PallIOHAILHOM MTPUPOJIOIOIB30BaHUH,
a TaK)K€ pa3yMHOM HCIOJIb30BaHUM JOCTHKEHUH HAYKU M TEXHOJIOTUH IS NajbHENIIeropas3Bu-
THS YeJI0OBEUYECKOro OOIIEeCTBA; MPUMEHTh pa3IudHble criocoObl paboThl ¢ MHPOpMaIei ¢u-
3UYECKOT0 COJIEP’KAaHUSI C HCIIOJIIb30BAHUEM COBPEMEHHBIX HH(GOPMAlMOHHBIX TEXHOJIO-
THii, IPH 3TOM HCIOJIB30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH JIJIsl TIOUCKa, Tepe-
pabOTKH U IpeabABICHHUS YUeOHON U HAyYHO-TIONMYJISIpHON HH(pOPMALIUU, CTPYKTYPUPOBAHUS U



UHTEpIpeTanuu MHGOpMaIUK, MOJIYYSHHON W3 Pa3IMYHbIX MCTOYHHMKOB, KPUTHUECKU aHAIU-
3UpOBaTh MOJNy4aeMylo MHGOpPMAIUIO M OLEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIO-
IIMXCS 3HAHUH, TaK ¥ Ha OCHOBE aHaJIM3a HCTOYHUKAaWH()OpMaLIUK;

IPOSIBJISITh OPraHU3ALMOHHBIE U MO3HABATENIbHBIE YMEHUS CaMOCTOSITEIbHOIO MPUOOPETEHUS
HOBBIX 3HaHUH B MTPOIECCE BHIMOJIHEHHS MPOEKTHBIX U y4eOHO- UCCIIEI0BATEIBCKUX PadoOT;

paboTtaTh B Ipynne ¢ HCIOJIHEHHEM pa3JIMYHBIX COLMANBHBIX pOJIeH, MIIaHUPOBaTh PadoTy
IPYNIbl, PallMOHAIBHO PACHPENENSITh NEATEIbHOCTh B HECTAHJAPTHBIX CUTYallUsX, aJIEKBAaTHO
OLICHHUBATh BKJIAJ] KAXK/I0TO U3 YYACTHUKOB IPYIIIILI B PEIIEHNE PACCMATPUBAEMON MTPOOIIEMBI;

OpOSIBIISITH  MOTHBAaLMIO K  Oyaymiedl  mpodecCHOHANBbHOM — AEATEIBbHOCTUIIO CIEIH-
IBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIISL.

3. IIpeaMeTHBIEC Pe3VJIbTAThLI 00VUYeHHA (GHU3MKE B CpeHel mMKoJIe.
10 kaacce
BbinycKHUK HA YIi1y0JIeHHOM YPOBHE HAYUHMTCS:

— OOBACHATH M aHAIM3UPOBATH POJIb U MECTO (U3UKU B (HPOPMUPOBAHUU COBPEMEHHOMU
HAyYHOW KapTUHBI MUpPA, B PA3BUTUHU COBPEMEHHOW TEXHHUKH U TEXHOJIOTUH, B MPAKTUYECKOU
JIeATSIIFHOCTH JIFO/ICH;

—  XapakTepHu30BaTh B3aUMOCBS3b MeXay (PU3UKON U IPYTUMU €CTECTBEHHBIMH HayKaMu;

—  XapakTepu3OBaTh CHUCTEMHYIO CBSI3b MEXKAY OCHOBOIIOJIATAIOIIUMH — HAayYHBIMU
MTOHSATHUSMHM: TIPOCTPAHCTBO, BpeMs, MaTepus (BEUIECTBO, T0JIe), IBIKCHHUE, CHIIA, DHEPTHS,

— TOHUMATh M OOBSCHATH ILEJIOCTHOCTh (PU3MYECKOM TEOPUH, PA3IMYaTh T'PAHUIBI €€
MIPUMEHUMOCTH M MECTO B PAAY APYTuX GU3NUYECKUX TEOPHUIL;

— BJIQJIETh TIpHUEMaMU  TIOCTPOCHHUS  TCOPETUYECKUX  JIOKA3aTeJIbCTB, a  TakKXKe
MIPOTHO3UPOBAHUS OCOOCHHOCTEH NpPOTEeKaHWs (PU3WYECKUX SBJICHHA M IIPOILIECCOB HA OCHOBE
MOJTYYEHHBIX TEOPETUUECKUX BBIBOJIOB U JIOKA3aTEIbCTB;

BrinyckHUK HA yriiy0JIeHHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYUThCSH:

—  TPOBEPATh HKCIEPUMEHTATBLHBIMU CPEJICTBAMH BBIJIBUHYTHIE TUIIOTE3bI, (HOPMYTUPYS
1[eTb MCCIIEZIOBAHUS, Ha OCHOBE 3HAHUS OCHOBOMOJAraromux (GU3NYECKUX 3aKOHOMEPHOCTEU U
3aKOHOB;

— ONHCHIBATh U AHAIM3UPOBATh TMOJIYUYEHHYIO B pe3yJbTaTe MPOBEACHHBIX (PUINYECKUX
AKCTIIEPUMEHTOB HH(POPMAIIHIO, OTIPEIEISAThH €€ TOCTOBEPHOCTD;

— TIOHMMAaTh M OOBSCHATH CHUCTEMHYIO CBS3b MEXKIY OCHOBOIIOJATAIOUIUMH HAyYHBIMH
MOHSATUSAMH: TIPOCTPAHCTBO, BpeMs, MaTepus (BELIECTBO, T0JIE), IBIKCHHUE, CHJIA, YHEPTHS,

—  pemaTh 3KCHEpPUMEHTAIbHbIE, KAUECTBEHHBIE U KOJIUYECTBEHHBIE 3314l OJIMMIIUATHOTO
YPOBHSI CJIO)KHOCTH, HCIONB3Yys (PU3MUECKHE 3aKOHBI, a TaKXE€ YPaBHEHHUS, CBS3BIBAIOIINE
(bu3nuecKre BeTUUNHBI,

1. ®u3uKa 1 ecTeCTBEHHO - HAYYHbIii MeTO/] MO3HAHUS MPUPOABI.

IIpeameTHbIE pe3yJbTAThl OCBOEHUSI TEMbI MO3BOJISIIOT:

* TaBaTh OTNpEAeTeHUS TOHATUI: 6a30BbIe HU3UUECKUE BEIMUNHBI, (DU3HMUECKUN 3aKOH, HAyYHas
TUTIOTE3a, MOJIeTh B (DM3UKE U MUKPOMHPE, DJIEMEHTapHasl 4acTulla, GyHIaMEHTAITHhHOE B3aUMO-
JICHCTBUE;

* Ha3bIBaTh 0a30BbIe (U3MUECKUE BETMYUHBI, KPATHBIC U JIOJHHBIC €TUHUIIBI, OCHOBHBIE BUIBI
(dyHIaMeHTaNbHBIX B3aUMOJICHCTBUH, UX XapaKTEPUCTUKHU, PATUYC JCHCTBUS;

* JIeNIaTh BBIBOJIBI O TPAaHHIAX MPUMEHHUMOCTH (PU3UYECKUX TEOPHUM, MX MPEEMCTBEHHOCTH, CY-
IIIECTBOBAHUU CBSI3€H U 3aBUCHMOCTEN MKy (PU3MUECKUMH BETUYHMHAMU;

* HHTEPIIPETUPOBATH GU3HUECKYIO HH(DOPMAITHIO, TTOIYIYCHHYIO U3 IPYTUX HCTOYHUKOB.

2. MexaHuKa.

Ilo oxonuanuu usyuenus yeayoaéHHoz0 Kypca o0yYarowuiicss 00CmuecHem 6cex NIAHUPYeMbIX
pe3yremamos 00yuenus 6a3068020 ypoeHs. B dononnenue k Hum 00yuaOWuULics HAYUUMCAL:



* MCIIOJIB30BaTh METOJI OINPEAETICHNSI MTHOBEHHOW CKOPOCTH IPH MPSIMOJMHEHHOM M KPHBOJIH-
HEIHOM JIBM)XEHUH, KOOPIAMHATHBIM cIOCOO OMUCAHUsI KPUBOJIMHEHHOTO IBM)KEHUS Tena (Mate-
PHATBHOW TOYKH), MPUHIMITEI OTHOCUTEIFHOCTH M CYNEPIO3UINU CHJI, 3aKOHBI HploToHa mpu
pelicHuu 3a71a4 O ABMXXCHUU TCJIa MOQ HeﬁCTBHGM HECKOJBbKHUX CUJI U O ABUXKCHUHU BSaHMOHeﬁ-
CTBYIOIIMX TeJ, 3aKoHbI Kerepa u 3akoHbl HpI0TOHA A1 BBIBO/Ia 3aKOHA BCEMHPHOT'O TATOTE-
HUS, TIOHATHE O CHJIaX MHEPLUHU IPHU 3alliCH BTOPOTro 3akoHa HbIOTOHA A7 MOCTYNATeNbHOTO
NPSMOJIMHEIHOTO IBIDKCHUS Tejla B HEMHEPUUAIBHON CHCTEME OTCU€Ta, TEOpeMy O KMHEeTHYe-
CKOW SHEPrHM Ui ONpEAETICHUS TOPMO3HOTO MYTH aBTOMOOWIIS, TEOPEMY O MOTEHIHAIBLHOU
SHEPTUH JUIS BBIBOJA (OPMYJIIBI ONPEIeNICHHS MOTEHIIMATBHOW SHEPTUH Tel (MaTepHaIbHbIX TO-
‘-IGK), B3aHMOZ[eI>'ICTByIOIL[I/IX CHUJIaMH TATOTCHUSA, 3aKOHBI COXpPAaHCHHUA B MCXAHUKC ITPU PCIICHUN
¢du3MUECKUX 3a/1a4, METOJ] aHAIOTUH TPH BBIBOAE (OPMYIIBI ONpEesICHHs yIila OBOPOTA IPH
BpalmaTCJIbHOM ABHWXXCHUHU C MOCTOAHHBIM YIJIOBBIM YCKOPCHHUCM U YPAaBHCHHA PAaBHOYCKOPCH-
HOTO JBIDKCHHUS N0 OKPYXKHOCTH, BTOPOH 3akoH HpIOTOHa mpu BBIBOJIE OCHOBHOTO YPaBHEHUS
JUHAMUKHU BPAILATEIbHOTO ABUKEHUSA TBEPAOIrO TEJa, YCIOBUSA PABHOBECUS TBEPAOrO TeJa IIPH
pELICHUY 3a]1a4 CTaTHKH;

* OOBSICHATh PEAKTHBHOE JBIDKEHHE (HAa MOJEIH PaKEThl), BEIOOP HYJIEBOTO YPOBHS IOTEHIIM-
aJIbHOM SHEPIrUU B3aMMOJICHCTBYIOUIMX TEJ, BOSHUKHOBEHHE CHJI YIPYTOCTH B JKUAKHX M Tra30-
00pa3HBIX TesaX, 3aBUCUMOCTh MOAYJIS CHJI CONPOTUBIEHHUS CPelbl OT MOIYJISl CKOPOCTH Tela
OTHOCHTEJBHO CPEAbl, IBIKCHHE Teja, OPOIIEHHOTO TOPH30HTAIBHO, MO YIJIOM K TOPH30HTY,
1o «MEPTBOH MeTiIey, a0COMIOTHO YNPYyroe U abCONIOTHO HEYNPYroe COyAapeHHsl Tell, HCHOb-
3ysl 3aKOHBI COXPAaHEHUS B MEXaHHMKE, OCOOCHHOCTH PAaBHOYCKOPEHHOT'O JBIKCHHUS Tesa II0
OKPY’KHOCTH, BpalllaTCIbHOTI'O JIBUKCHUA TBépI[OFO TCJIa, CMBICJI 3aKOHAa COXpPaHCHHA MOMCHTA
UMITYJIbCA, BOSHUKHOBEHHE MEXaHUYECKOTO PE30HAHCa, aBTOKOJICOaHNH;

* aHAJIM3UPOBATH YCKOPEHUE Tejla MPU PABHOYCKOPEHHOM JBUKEHHUH 110 OKPY>KHOCTH B JIH00Oi
MOMEHT BPEMEHH, FaPMOHHYECKHE KOJEOaHUs C IOMOIIBI0 TEOMETPHUYECKON MoJenu Koseba-
TCJIBHOI'O ABWXXCHUSA, IMOJTIyYaTb YPaBHCHUA KoJeO0aHui MPY>XUHHOI'O U MaTEMAaTU4CCKOro MasiT-
HUKOB, UCIIOJIB3YsI TIOHSTUE TPOU3BOIHON, ypaBHEHHE rapMOHHYECKON BOJHBI, pacIPOCTPaHs-
IOLLEHCS B IOJIOKUTEIBHOM HampasiieHuu ocu X. [1o okoHuaHuM U3ydeHus yriyOon€HHOTo Kypcea
00yyYaroImuics: JOMOJHUTEIBHO MOTYYUT BO3MOXKHOCTb HAYUUThCS:

* pacKpbIBaTh CTPYKTYPHBIC JIEMEHTHl MEXaHUKHU KaK (PU3NUYECKON TEOpUH, MOHUMATh TPAHUIIBI
MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, M3y4aeMbIX B MEXaHUKE;

® UCIIOJIb3YyA Hay‘lHI:IfI MCTO/ MO3HAHUA U MCTOHAOJOTMYCCKUE MPHUHIMIILI, IINIAHUPOBATHL U BbI-
MOJIHATH: MOJAETMPOBAHNUE PABHOYCKOPEHHOIO MPSIMOJIMHEHHOIO JABMKEHUS Teja, SIKCIEePUMEH-
TaJIbHBIC UCCIICAOBAaHUA IBUXCHUA TECJIA, 6pOIHCHHOFO TOPU3OHTAJIBHO U MOA YIJIOM K 'OPpHU30H-
Ty, PABHOMEPHOT'O JIBUXKEHHUS TeJla M0 OKPY>KHOCTH, NMPYKUHHOTO U MaTeMaTUYeCKOro MasTHU-
KOB, LIEHTpa TSHKECTU IUIOCKUX QUTYp; paboThl (PU3NUECKOTr0 MPAaKTUKyMa 10 MEXaHHUKE; aHaJH-
3UpOBaTh XapakTep 3aBUCHUMOCTEH MEXIYy HCCIeAyeMbIMH (PU3MUECKUMH BETUYMHAMH, OCY-
IOCCTBJIATH MMPOBEPKY BBIABHUIACMBIX B OTHOIICHHUU HUX THUIIOTE3; BLIBOAUTH M3 SKCIICPUMCHTAJIb-
HBIX (PAaKTOB M TEOPETHUECKUX MoJiesiel (pU3NUeCKUe 3aKOHbI, OOBACHIATh MOJYyUYCHHbIE PE3YJib-
TaThbl U ACJIaTh BBIBOJbI,

* obcyxnath uaen K. 3. Ilnonkosckoro, Hayunsle noctuxenus C. I1. Koponépa, ncropuueckue
OTallbl Pa3BUTUA OTE€YeCTBEHHOM KOCMOHABTHKU,

* OTIpeNieNIATh MOMEHT MHEPIMH TBEPJOrO Teja OTHOCUTENIBHO JaHHOM OCH, MPUBOJIUTH (HOpMy-
JIbI JJIA OIIPEACICHNSA MOMCHTOB HHEPIIUHU HCKOTOPLBIX TCII;

* 3aIMCHIBaTh BBIPAKEHUS JI1 KHHETUUYECKOM SHEPTrUHu Bpalllalolierocs TBEPIOro Tena, KUHETH-
YECKOW HEPTUM TJIOCKOTO JBHKEHUS TBEPAOTO TENa;

* OINUCHIBATh BOJHOBBIE MPOLECCH C TOMOIIBIO (PU3UUECKON MOJIENN YeTUHEHHOTO BOJIHOBOTO
«BCIUIECKa», CXEMY IPOCTEeHIIel aBTOKOIe0aTebHON CHCTEMBI — YacOB ¢ aHKEPHBIM XO/I0M;

* pemath (U3NYECKUE 3a]a4d MO0 KMHEMaTHKe, JUHAMHUKE, 3aKOHAM COXPaHEHHsI B MEXaHMKeE,
BpamaTCJIbHOMY JIBUXKCHHUIO TBép}IOFO TE€J1a, CTaTHUKEC, MCXaHHUYCCKHUM KoJe0aHusIM U BOJIHAM
MIOBBIIIEHHON CIIOKHOCTH: BBIOMpaTh (PU3MUYECKYIO MOJIENb, BBICTPAUBATh JIOTHYECKUE LIETIOYKU
paccyxaeHui 1151 00BbsICHEHHS IPEJI0AKEHHOI0 B 3a7a4e mpolecca (sBiIeHus ) U (WIK) MpeacKa-



3aHUS €ro Pe3ysbTaTOB, OLEHWBATH PEATUCTUYHOCTH IMOJIYYEHHOIO OTBETAa M KOPPEKTHPOBATH
CBOHU PACCYX IEHHUS C YUETOM STOM OLEHKHU.

3.MoJiexyasipHas (pU3UKA U TEPMOTUHAMUKA.

1lo oxonuanuu usyyenus yenyoaéHno2o Kypca ooy4arouuiics 0ocmucHem 6cex nIaHUupyemvlx pe-
3y16mamos 006yuenuss 6a3068020 yposHs. B dononnenue k HuM 0Oyuarowuiicsa Hayyumcs:

* OOBSCHATH OCHOBHBIE MOJIOKEHUS M 3aKOHBI MOJIEKYJIIPHO-KUHETHUECKON TEOPUU HUCaIbHOTO
ra3a U TepMOJUHAMUKH, UCTIONb3YS CTATUCTHYCCKUA U TEPMOJUHAMUYCCKHI METOIBI, SIBJICHHUSI,
CBSI3aHHBIE C MOBEPXHOCTHBIM HATSKEHHEM >KUJIKOCTUCMAUYMBAHUSA M HECMAUMBAHUSA, KaWILISP-
HBIC SIBIICHUS;

* aHAIM3UPOBAThH 3aKOH JlanbTOHA, CTATUCTHUYECKYIO 3aKOHOMEPHOCTh PACHPEEICHUS MOJICKY
rasa 1o CKOpOCTSM, IMOHSITHE BEPOSTHOCTH MUKPOCOCTOSIHUN M TpadUKu pacrpeieieHus MoJje-
KyJ Ta3a Mo CKOPOCTSIM, OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPHH HI€aIbHOIO
ra3a ¢ IOMOIIBI0 MEXaHMYECKOW MOJIENH Il UCCIEeIOBaHMUA 3aBUCUMOCTH JaBJICHHUS Ta3a OT
KOHILEHTPALUU MOJIEKYJI, TpaduKU U30TEPMUUYECKOTO U aauabaTHOro MPOILECCOB, paboTy XOJo-
JUJIbHBIX MalvH, ucnoiib3ys KII/] TernnoBoi MamvHbI.

[To okoH4YaHMU W3y4eHHUs YTIAYOIEHHOTO Kypca OOyYarOlIUICS JOMOIHUTEIBHO MOIYYUT BO3-
MOKHOCTh HAYYHThCS:

* PaCKpBIBATh CTPYKTYPHBIE JIEMEHTHI MOJICKYJISIPHO-KUHETHYE-CKON TEOPHH HJICATHHOIO ra3a u
TEPMOJUHAMHUKHN KaK (PU3NICCKUX TCOPHI, TOHUMATh TPAHMIIBI IPUMEHUMOCTH (DH3UYECKHX 3a-
KOHOB, U3y4YaeMbIX B MOJICKYJISIPHON (DU3HKE;

* WCTIOJIB3YS HAYYHBIA METOJ TO3HAHHS M METOOJOTUYCCKUE MPHHIIUIIGI, TNIAHUPOBATh U BbI-
MOJIHATH: M3MEPEHHE TEeMIIepaTyphl Tela ¢ YYETOM MOTPEHIHOCTEH H3MEpEeHHSs, SKCIEPUMEH-
TaJbHbIE UCCIIEIOBAHUS U30TEPMUUYECKOT0, N300apHOI0 U U30XOPHOI'O MPOIECCOB C IOMOIIBIO
cwib(oHa, yASTbHON TEMIOTHI MIIABICHUS JIbAa, U3MEPEHHE OTHOCUTENIHHON BIKHOCTH BO3[Y-
Xa pa3HbIMHU CIOCO0AMHM; aHATH3UPOBATH XapaKTEP 3aBHCUMOCTEH MEXIY HUCCIeAyEeMbIMHU (HU3H-
YECKUMH BEJIMYUHAMH, OCYIIECTBISTh MPOBEPKY BBIABUTA€MBIX B OTHOIICHHH WX THUIOTE3; BbI-
BOJIUTH M3 DKCIIEPUMEHTAIBHBIX (PAaKTOB U TEOPETUUYECKUX MOZENeH (HU3nuecKue 3aKOHbI, 00b-
SICHATD MOJIyYE€HHBIE PE3YJIbTATHI U JeNIaTh BBIBOJIBL;

* 00CYKIaTh TEPMOAMHAMHYCCKHA METO/ (TIPY W3yUYEeHUU TEMIIEPATYpPHI TeNa), THIIOTETUICCKIE
YCTPOMCTBA — «BEYHBIH JIBUTATENBIIEPBOTO POAA» M «BEUYHBIH JBHUraTelb BTOPOTO POIAY,
YCTPOUCTBO U (pr3HyecKre OCHOBHI paboThl cocyna Jlproapa, TEIIOBBIX HACOCOB U KOHIUIIHOHE-
POB, CTATUCTHUECKUN XapaKTep BTOPOTrO 3aKOHA TEPMOJAMHAMUKH U HEOOPATHUMOCTH MPOIECCOB
B TIPUPOJIC,CTPOCHIE U CBOWCTBA JKUJIKUX KPUCTAUIOB, HAHOYACTHIl; TIPUBOJAUTH IPUMEPHI TTPH-
MEHEHUS KUJIKUX KPUCTAJUIOB U HAHOYACTHIL;

* pemaTh 3a/1a41 MOBBIIIEHHON CIIOKHOCTHU TI0 MOJIEKYJISIPHO-KHHETHYECKOW TEOPHH UICaTHHOTO
raza ¥ TepMOJMHAMUKE: BBIOMPATh (PU3UYECKYIO MOJIENb, BBHICTPAWBATh JIOTUYECKUE IETIOYKU
paccyxaeHuil 1151 00bsICHEHUS IPEI0KEHHOTO B 3aa4e mpolecca (sBiIeHUs ) U (WIK) MpecKa-
3aHMSI €r0 Pe3yJbTaTOB, OLICHUBATh PEATTMCTUYHOCTH MOJIYYEHHOTO OTBETa U KOPPEKTUPOBATH
CBOU PACCYXJICHUS C yIETOM ITOM OICHKH.

4.9/1eKTpOAMHAMMKA.

Ilo oxonyanuu usyuenus y2nyo1€HHO20 Kypca 00yuaowuiicss 00CmuzHem 6cex niaHupyemvlx pe-
3yILMamos 0oyuenus 6a308020 yposHs. B 0ononnenue k Hum obyuarowuiics Hayuumcs:

* IPUMEHSTHh OCHOBHBIE MOJIOXKEHUS U 3aKOHBI AJIEKTPOJAUHAMUKH JUISI OOBSICHEHUSIIEKTpUYE-
CKHX B3aUMOJICHCTBUI; aHAJTM3UPOBATh XapaKTep 3aBUCUMOCTEN MeXIy (HU3HMUECKUMU BEIUYU-
HaMH B 3aKOHax.

* QHAJIN3UPOBATh JJIEKTPOCTATHUUYECKOE T0JIE€ PABHOMEPHO 3apsKEHHOHM cepbl, IBUKEHUE 3apsi-
KEHHOW YacCTHIBI B OJHOPOJHOM 3JIEKTPOCTaTUYECKOM I10JI€, UCIIONb3Ysl aHAJIOTUIO JIBHYKEHUS
yacTull (MaTepUaIbHBIX TOYEK) B AIEKTPOCTATUUECKOM M TPABUTAIL[MOHHOM IOJISIX, 3aBUCUMOCTHU
MIOTEHLIMAJIbHOW SHEPIUU B3aUMOJEHCTBUS TOUYEYHBIX HEMOJBUKHBIX 3aps0B OT PAacCTOSHUS
MEX/y HUMH, CXeMy OIbITa MIIIMKEHa MO ONpeleIeHUI0 3HAYSHHS 3apsiaa AJIEKTPOHA, OIBIT
OnuHyca 1Mo HAaOIIOCHUIO ANEKTPU3AIMU Yepe3 BIUsSHHUE, pacipe/iesieHle 3apsI0B B IPOBOAHU-



K€, CXeMy MOCTHMKa YUTCTOHA, JEKTPUYECKHE LIENH, COAepKalie (pOoTo- U TEPMOPE3UCTOPHI,
CXeMY 3JIEKTPOM3MEpPHUTEIHHOrO nprbopa (amrepMmerpa), KpUBYI0 HaMarHWYMBAHUS JUIS TIOJIH-
KPUCTAJINYECKOTO Kese3a((heppoMareTika), rpapuku, BbIpaXarolue 3aBUCUMOCTH MIHOBEH-
HBIX 3HAUCHUI CHJIBI TOKA U HAIpsKCHUA OT BPEMCHHU.

* 00BACHATH 3aBHCUMOCTb YJI€IBHOTO 3JIEKTPUYECKOr0 COMPOTUBIICHUS MPOBOJHUKA OT TeMIIe-
paTtypsl, SIBICHUE CBEPXITPOBOAUMOCTH, YCTPOMCTBO U JEHCTBUE BAKYYMHOIO JHO/IA, PA3IUYHbIE
BH/JIbI CAMOCTOSITEIBHOIO pa3psiia, CBOMCTBA IUIa3MBbl, JEHCTBHUE JIEKTPOBAKYYMHBIX U IOJIYIIPO-
BOJIHUKOBBIX NPHOOPOB, 3akoHBI Dapajest Uit SIeKTpoIn3a

* pacKpbIBaTh CMbICT TAKUX (PU3UUYECKHX BEIMUYUH U MOHIATUH, KaK SHEPIHsl 3JEKTPOCTATHUECKO-
O I0JIS 3apPSDKEHHOTO KOHAEHCATopa, 00bEMHAS IIIOTHOCTh 3HEPIUU 3JIEKTPOCTATUYECKOTO IO-
s

* 00CY>/1aTh BO3JECHCTBHE JIEKTPOCTATUUYECKUX MOJIeH OONBIION HANpsSKEHHOCTH HAa OPTaHU3M
YeIJI0BEKA;

* pemarh 3aJa4u Ha onpeeieHne GU3NIECKUX BEIHMUNH, XapaKTePU3YIOMUX MTOCIIe0BATEIBHO
(v mapasuienbHO) COEAUHEHHBIE KOHIEHCATOPhl, IpuMeHeHne 3akoHoB Kyiona, @apazes 1
QJICKTPOJIM3a, MPUMCHCHUC ITPUHIIUIIOB CYIICPIIO3UITHUHU SJICKTPOCTATHICCKUX HOHefI, MAarHuTHBIX
TIOJIEH.

IIpeaMeTHLIE pe3yaLTATHI 00VUeHNs GHU3NKe B cpeIHel IKoJIe.

11 knace
BbinmycKHUK Ha yri1y0JIeHHOM YPOBHE HAYUMTCSH:

—  CaMOCTOSITENIbBHO KOHCTPYHUPOBATh JKCIEPUMEHTAIbHBIE YCTAHOBKU ISl IIPOBEPKU
BBIIBUHYTBIX THIIOTE3, PACCUUTHIBATH A0COIIOTHYIO U OTHOCUTEIBHYIO OIPEIIHOCTH;

—  CaMOCTOSITEIbHO IIAHUPOBATH U MPOBOAUTH (PU3NUYECKUE IKCIIEPUMEHTHI;

—  pemaTth MPaKTUKO-OPHEHTHUPOBAHHbBIC KAUECTBEHHBIC U PacYeTHBIC (PH3NUUECKUE 3aauu C
OIIOPOM KaK Ha W3BECTHBIE (PU3MUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENIH, TaK U Ha TEKCTHI C
n30bITOYHON MHpOpMALUEl;

—  OOBACHATH TPAaHUIBl NMPUMEHEHMS H3YYEHHBIX (PU3MUECKUX MOJeNed NpU pEeLIeHUn
(bu3MYECKUX U MEXIIPEIMETHBIX 3aay;

— BBIABMraTb THUIOTE3bl HA OCHOBE 3HAHMS  OCHOBOIOJIATAONIIMX  (PU3HYECKHUX
3aKOHOMEPHOCTEN U 3aKOHOB;

—  XapakTepu3oBaTh  INIOOANbHBIE  MPOOJIEMBI,  CTOAILIME  IEpell  YeJIOBEYECTBOM:
SHEPreTUYECKHE, ChIPhEBBIE, IKOJIOTMUECKUE, U POJIb (PU3UKHU B PELICHUH 3TUX MPOOIeM;

—  OOBACHATH NMPUHLUMBI pabOThl U XapaKTEePUCTHKH H3YyUYEHHBIX MAIlUH, MPUOOPOB MU
TEXHUYECKHUX YCTPOMCTB;

—  OOBACHATH YCIIOBHMSI NpPUMEHEHHs (U3UYECKUX MoJieNell NMpH peleHuH (U3NIECKUX
3a/la4, HaxXOJUTh AaJEKBaTHYIO MPEMJIOKEHHON 3amaue (U3NYECKYyH0 MOJIelb, pa3peliarhb
pobeMy Kak Ha OCHOBE MMEIOLIUXCS 3HAaHUM, TaK U IPU IOMOIIM METOJIOB OIICHKH.

BorinyckHUK Ha yriiy0JIeHHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYHUThCS:

—  aHAIWM3UPOBATh TPAHUII MPUMEHUMOCTH (HU3UYECKHUX 3aKOHOB, MOHUMATh BCEOOIIHA
xapakTep QyHIaMEHTAIbHBIX 3aKOHOB M OTPaHUYEHHOCTh MUCTIOIh30BAaHUS YaCTHBIX 3aKOHOB;

— (QopMynmpoBaTh H pemaTh HOBBIE 3aadd, BO3HHUKAIOIIME B XOAe Yy4ueOHO-
HCCIIEIOBATENBCKOW U IPOEKTHOM IEATEIIbHOCTH;

—  YCOBEPIICHCTBOBATh MPUOOPHI U METOBI UCCIEAOBAHUS B COOTBETCTBUHU C TTOCTABICHHOM
3aJaveii;

—  UCIOJB30BaTh METOJbl MAaTEMAaTHYECKOIO0 MOJCIMPOBAHMS, B TOM YHCIIE€ MPOCTEUIINE
CTaTHUCTUYECKUE METOBI i1 00pabOoTKU pe3yIbTaTOB SKCIIEPUMEHTA.

1.2uekTpoaAnHaMuKa (IIPOJOJIKEHHE).
Ilo oxonuanuu uzyuenus yenyoIéHHo2o Kypca 00yuaowuiics 00CmucHem 6cex niaHupyemuix pe-
3y16mamos 0oyuenus 6a3068020 yposHs. B dononnenue k HUM 06yHaArOWUICA HAYYUMCA:



* IPUMEHATH OCHOBHbBIE MOJIOKEHUS U 3aKOHBI AJEKTPOJAUHAMUKH JUIsl OOBSICHEHHSI DJIEKTpOMar-
HUTHBIX B3aMMOJICHCTBUI; aHATM3UPOBATH XapaKTep 3aBUCUMOCTEN Mexay (PU3UIECKIMU BEIH-
YMHAMH B 3THUX 3aKOHaX; MOHMMAaTh B3aUMOCBSI3b M €AHHCTBO JJIEKTPUYECKOIO M MAarHUTHOTO
TIOJIEH, SIBJISIFOLIUXCS] YACTHBIMU CIy4YasiMU MPOSIBIICHUS €IUHOTO JIEKTPOMArHUTHOTO TIOJIS;

* aHAJIM3UPOBATH AIEKTPOCTATUUECKOE MOJIE PABHOMEPHO 3apsKEHHOM cepsl, ABMKEHUE 3apsi-
KEHHOM YacCTHUIbl B OJHOPOJHOM 3JIEKTPOCTATUYECKOM I10JI€, UCIOJIb3Ysl aHAJIOTHIO JBUKCHUS
yacTul(MaTepruaibHbIX TOUEK) B AIEKTPOCTATUUECKOM U TPABUTAIIMIOHHOM IOJISIX, 3aBUCUMOCTHU
MOTEHIIMATBHON PHEPTrUM B3aUMOJEHCTBUSI TOUYECUHBIX HEMOJIBMXKHBIX 3apsA/IOB OT PACCTOSIHUS
MEXy HUMM,CXEMY OIbITa MUJIMKEHa MO ONpeAeNICHUIO 3HAYeHMsI 3apsia DJEKTPOHA, OIBIT
OnuHyca 10 HAOIIOACHUIO AIEKTPU3AIMU Yepe3 BIUSHUE, paclipeesieHie 3apsI0B B IIPOBOIHU-
Ke, CXeMy MOCTHKa YUTCTOHA, 3JEKTPUUYECKUE LIEeNH, coAepxkaiine (oTo- U TepMOPE3UCTOPHI,
CXEMY DJIEKTPOU3MEPUTEILHOI0 Mpubopa (aMmrepMerpa),KpuByl0 HaMarHMYMBAHUS JUIS TOJIU-
KpUCTaJIIH4ecKoro xenesza(peppomaruervka), rpaduku, BbIPaKaIOUIHEe 3aBUCUMOCTA MIHOBEH-
HBIX 3HAYEHUU CWJIbl TOKA U HANPSDKEHUS OT BPEMEHHU, YACTOTHO-MOJYJIMPOBAHHBIN CHUTHAI,
croco6 nosyueHus nHTep(epeHIIMOHHON KapTUHBI ¢ TOMOIIbIO 3epKaia Jlnoiiaa;

* OOBSCHATH 3aBUCHUMOCTb YJIEJIBHOTO AJIEKTPUYECKOTO COMPOTUBIICHUS MPOBOJHUKA OT TeMIIe-
paTypsl, IBICHUE CBEPXIIPOBOAUMOCTH, YCTPONUCTBO U JIEHCTBUE BaKYyMHOI'O TUOJIA, Pa3InYHbIC
BHJIBI CAMOCTOSTEIILHOTO pa3psijia, CBOMCTBA TIa3Mbl, IEUCTBUE JIEKTPOBAKYYMHBIX U MOIYIIPO-
BOJHHUKOBBIX MPUOOPOB, 3aKoHBI Dapajes A IEKTPOIn3a, MArHUTHOE B3aUMOJCHCTBHE MPO-
BOJTHUKOB C TOKaMHU, JIBIDKCHHE 3apsDKCHHBIX YACTHUIl B MArHUTHOM I10JI€ 3€MIIH, IPUHIUIT JACH-
CTBUSI Macc-crieKTporpada, MarHuTHbIE CBOMCTBa (heppOMarHeTUKOB, MpaBuiio JIeH1a, BO3HUK-
HOBEHUE BUXPEBBIX TOKOB (TOKOB DYyKO) B MAaCCUBHBIX NMPOBOJAHHUKAX, IPEOOPA30BAHUS SIHEPTUU
B UJCAbHOM KOJIeOaTeTbHOM KOHTYpPE, PE30HAHC B AJIEKTPUYECKUX LEMSAX, MPUYUHBI OTEPU
SHEpPTrUM B TpaHchopmaTope, Mporecc 00pa3oBaHUsl SJICKTPOMArHUTHBIX BOJH B OTKPBITOM KO-
nebareIbHOM KOHTYpE, SIBICHHE IOJHOTO (BHYTPEHHEr0) OTPa)KEHUS CBETa, YCTPOWCTBO U
MPUHIIMAIT JISHCTBUS JCTEKTOPHOIO PaJMONPUEMHUKA, CBETOBOJNA, JCWCTBHE IHU(PpPaKIIMOHHOU
PEMIETKH, pa3pelaronlyo ClioCOOHOCTh ONMTUYECKOT0 MpUOopa, sIBICHUE MOISPU3AINH CBETA;

* PacKphIBaTh CMBICT TaKUX (PU3MUYECKUX BEIUYHH W MOHATHUM, KaK DHEPTrusi dJIEKTPOCTaTHIEC-
CKOTO TIOJISl 3apsSKEHHOTO KOHJEHCATOpa, 00bEMHAS MIOTHOCTh DHEPTHU AIEKTPOCTATHUECKOTO
moJtsi, paboTa CUibl AMIiepa, YHEPTUs MarHUTHOTO ToJisA, (a3a KoJieOaHUuM, JIMHEHHOE yBeIde-
HUE TOHKOH JINH3BI, YTJIOBOE YBEIMUYEHHUE TYTbl, MUKPOCKOIIA, TeNleCKona-pedpakTopa;

* 00CY>XJIaTh BO3JIEUCTBHUE JEKTPOCTATHUECKUX TMOJIEH OONBIION HANPSHKEHHOCTH HA OPTaHU3M
YEJIOBEKa;

* HCCIIEJIOBATh DJIEKTPOMArHUTHBIE KOJIEOAHUS B IIETIH MEPEMEHHOTO TOKa, COJEpIKaIlel aKTUB-
HOE COMPOTHUBICHHE (MJIM KOHACHCATOP, MM KaTylIKy UHAYKTUBHOCTH); B RLC-KkoHTYDE;

* pemiaTh 3a7a4d Ha omnpeneseHne GU3NIECKUX BEIIMUMH, XapaKTePU3YyIOIINX MOCIIEI0BATEIHHO
(WM mapaliieNibHO) CO eMUHEHHBIE KOHEHCATOPhI, TpUMeHeHue 3akoHoB Kynona, ®apanes ans
AJIEKTPOJIN3a, TPUMEHEHUE MPUHIIATIOB CYTEPIIO3UIIMH JIEKTPOCTATUYECKUX MOJIEH, MarHUTHBIX
nosied, opMyJbl TOHKOW JIMH3BI, Pac4€T OCHOBHBIX XapaKTEPUCTUK ONTHYECKHX CHCTEM, M-
(bpakIMOHHON PEemETKH, UCIIOJIb30BAHNE METO/Ia BEKTOPHBIX JAMArpaMM JJis OMHCAHHUS rapMo-
HUYECKUX DJIEKTPOMATHUTHBIX KOJeOaHUi B IEMsX, COAEpKAIIUX PEe3UCTOp, KOHACHCATOp, Ka-
TYIIKY HHAYKTHBHOCTH, B RLC-KOHTYpe, ipr BBIBOIe 3akoHa OMa JIJIsl TIeTTH IEPEMEHHOT'0 TOKa;
* CTPOUTH M300paKeHHE MPEAMETa B BOTHYTOM CPEepUUECKOM 3epKajie, OOBICHATh X0 Ty4eil B
MHUKpPOCKoTIIe, Teneckore-pedpakrope. [lo okoHuaHUM M3ydeHUs: yriIyOJIEHHOTO Kypca 00ydaro-
UIUICS JTOTOJHUTEIBHO MOJYYUT BO3MOKHOCTh HAYUUTHCS: PACKPBIBATh CTPYKTYPHBIE DJIEMEH-
THI DJIEKTPOJUHAMUKH KaK (PU3NYECKON TEOpWHU, TOHUMATh TPAHUIIBI MPUMEHUMOCTH (hU3mde-
CKHX 3aKOHOB, U3y4YaeMbIX B JIEKTPOAMHAMUKE U ONTHKE;

* HCTIOJNB3YS HAYYHBIM METOJ] TIO3HAHUS U METOI0JIOTHYECKHUE MPUHIIMITBI, TUTAHUPOBATH U BbBI-
MOJIHATH: HKCIIEPUMEHTAIbHBIE UCCIIEI0BAHUS KAPTUH 3JIEKTPOCTATUYECKOTO MOJISl, 3aBUCHUMOCTH
€MKOCTH KOHJIEHCaTopa OT €ro pa3MepoB, (JOpMbI OOKIIAJ0K U 3aMOJHSIONMIENH KOHAEHCAaTOp Cpe-
JIbl, PA3JIMYHBIX AJIEKTPUUECKHUX LIETIeH ¢ MOMOIIbI0 MyIbTUMETPa, DJC 1 BHYTPEHHETO COIPO-
THUBJICHHS] HICTOYHWKA TOKA, SIBJICHUSI SJIEKTPOJIN3a, KAPTUH MAarHUTHBIX TIOJIeH, SIBIICHUN UHTEP-
depennuu u gudpakuu cBeTa; padoThl PU3NIECKOTO MPAKTUKyMa 10 AJIEKTPOIMHAMUKE U OTI-



THKE; aHaJIM3UPOBAThH XapaKTep 3aBUCUMOCTEN MEXIy UCCIeyeMbIMU (DU3MUECKUMHU BEIUYU-
HaMHU, OCYILIECTBIISITh IPOBEPKY BBIIBUTAEMBIX B OTHOLIEHNUHU UX MMIIOTE3; BEIBOJUTH U3 IKCIIE-
PUMEHTANIbHBIX ()aKTOB M TEOPETUUYECKUX MOeNel pu3nyecKue 3aKOHbl, 00BACHAThH MOTyUYeH-
HbIE PE3YJIbTATHI U JAEJaTh BbIBOBL;

* pemiath (HU3MUECKUE 33]a41 0 JIEKTPOJUHAMHUKE U ONTHKE MOBBIIICHHON CII0)KHOCTH: BHIOU-
patb (HU3UYECKYIO0 MOJIEIb, BBICTPAUBATh JIOTHUECKUE LIEOYKH PACCYKICHUH U1 O0BSICHEHUS
MIPeIJIOKEHHOTO B 3a/1a4e npoliecca (SIBIeHU) U (UIN )IpeAcKa3aHus ero pe3yibTaToB, OLEHHU-
BaTh PEAMCTUYHOCTD ITOJIy4YEHHOT'O OTBETA U KOPPEKTUPOBATH CBOM PACCYXAECHUA C YUETOM
3TOU OIIEHKMU.

2.0CHOBBI CHIENMAILHON TEOPHU OTHOCHTEIbHOCTH

1lo oxonuanuu usyuenus yenyonéHHo2o Kypca o0y4arowuiics 00CmucHem 6cex nilanupyemvix pe-
3YILMamos 0oyuenus 6a308020 yposHs. B dononnenue Kk Hum o6yYaOWuUica HayYumcs:

* npuMeHATh noctyiaaTel CTO A 00bsICHEHUS! OTHOCUTEIBHOCTH OJJHOBPEMEHHOCTH COOBITUH,
OTHOCHUTEIIBHOCTH MPOMEKYTKOB BPEMEHHU; aHATU3UPOBATh XapaKTep 3aBUCUMOCTEH MexX Ty (u-
3M4YECKUMU BEJIMYMHAMU B JJAHHBIX SIBJICHUSIX;

* aHAJIM3UPOBATH CXeMY OIbITa PU30 MO ONPEAETICHUIO MOJYJII CKOPOCTHU CBETA, KIIACCUYECKHIM
U PEJIITUBUCTCKUM 3aKOHBI CIIOKEHUSI CKOPOCTEH;

* IOHUMATh XapaKTep 3aBUCUMOCTEH, CBA3BIBAIOIINX: SHEPTHUIO U UMITYJIbC O€3MAaCCOBBIX Ya-
CTHIL; TIOJIHYIO SHEPIHI0, PENATUBUCTCKUNA UMITYJIbC YAaCTHUIl U Maccy YacThllbl.Ilo okoHuanuu
U3y4eHHsl yriyOJa€HHOro Kypca 00y4aroImuicss AOMOJIHUTENBHO OTYYUT BO3MOKHOCTD
Hay4HUThCS:

* YCTaHABJIMBATh I'PAHULIBI IPUMEHUMOCTH KIACCUYECKUX MPEACTABICHUI O IPOCTPAHCTBE U
BpEMeHH (B paMKax MexaHUKu HbIOTOHA), HCTIOB3Ys MPUHITUI COOTBETCTBHUS.

3.KBanToBas ¢pusznka. ®u3MKa aToMa U ATOMHOI0 sIApa

1o oxonuanuu usyuenus yenyonéHHo2o Kypca o0y4arowmuiicss 00CmucHem 6cex nilanupyemvix pe-
3Y16mamos 00yuenuss 6a3z06020 yposHs. B dononnenue Kk HUM 00YUAIOWUILCA HAYYUMCA

* IPUMEHSATH OCHOBHBIE TIOJIO’KEHUS M 3aKOHBI KBAHTOBOU (pU3MKHU, GU3MKKU aTOMa U aTOMHOTO
szipa Juisl OObSICHEHUS SIBIEHUI MUKPOMHUpA; aHAJTM3UPOBATh XapaKTep 3aBUCUMOCTEN MEXTY
(U3NYECKUMHU BEIMYMHAMH B 3THX 3aKOHAX;

* 00BSACHATH YCTPOMCTBO M MPUHIUI JIEHCTBUS MOTYyPOBOIHUKOBOTO (OTORJIEMEHTA, Ja3epa,
JNBUKEHME JIEKTPOHA B aTOME BOJOPO/Ia HAa OCHOBE NOCTyIaToB bopa;

* HCII0JIb30BATh SHEPTEeTHUECKYIO AUarpamMmy AJisi OObsSICHEHUS CLIEKTPOB UCITYCKaHMSI U TIOTJI0-
LIEHMsI aToMa BOJAOpo/1a, ruarpaMMbl DeliHMaHa i1 HarasgHOW UHTEPIIPETALUN IPOLIECCOB
B3aMMOJICHCTBUS MEKIy CyOaTOMHBIMU YaCTULIAMU;

* IPUBOJUTH IPUMEPHI IPUMEHEHNS PalMOaKTUBHBIX U30TONIOB B MEIUIIMHE, IPOMBIIUIEHHOCTH
M CENBCKOM XO3SIMCTBE;

* aHanm3upoBath cxemy A.I'. CroneToBa Mo Ucciae10BaHUIO SBJICHUS BHEIIHEro GpoTospdexra,
Pe3yNIbTaThl SKCIIEPUMEHTAIIBHBIX JAHHBIX 10 POBEPKE ypaBHEHUS DWHINTEHHA 11t POTO3(]-
¢exTa u onpenenenuto nocrossHHou [lnanka, meton kBaHTOBBIX QuiykTyaruii C.11. BaBuiona,
CKOPOCTH LIETTHOW PEaKIUU JICJICHUST SIEp C MOMOIIbI0 KodhuireHTa pa3sMHOKEHHUSI HEUTPO-
HOB, CXEMY YCTPOHCTBa aTOMHOM G0MOBI, KBApPKOBBIN COCTaB MPOTOHA U HEUTpoHa. [To okoHYa-
HUU U3yYEHUs YIIIyOIEHHOTO Kypca 00yUyaronuiics JONOJHUTENBHO MOTYYUT BO3MOXKHOCTh
HAy4YUThCH:

* 00CYX)IIaTh «yJIbTPadUOIETOBYIO KaTaCTPO(y», Mepexo1 OT KBAHTOBBIX MPEICTABICHUN K
KJIACCUYECKHUM, MCIIOJIb3YS IPUHIIMIT COOTBETCTBUS, 0COOCHHOCTH (yHIAMEHTAIBHBIX B3aMMO-
e CTBHIA;

* PacKpBIBaTh CTPYKTYPHBIE JIEMEHTHI (PU3HMUECKON TEOPUH KBAHTOBOM (PU3HKH, TPOTHBOPEUHS,
BO3HHUKAIOIINE MTPHU OMMCAHUM PAaBHOBECHOT'O TEIJIOBOTO U3JTyUEHUS, IBJICHHUSI BHEILTHETO
¢dorodddexra, ycTOWIMBOCTH ATOMOB € TIO3ULUI KITACCHUECKOM

ANEKTPOAMHAMUKH;

* IOHUMAaTh OCOOEHHOCTU OOBEKTOB, U3Y4aeMbIX B KBAHTOBOW (PM3MKE, HEBO3ZMOKHOCTH TOJHOTO
UX OMUCAHMS C MOMOLIBI0 KOPITYCKYJISIPHOM WM BOJTHOBOM MOJIENH, KIIACCU(PUKALIUIO AIEMEH-
TapHBIX YacTHUIl (110 UX Macce);



* paznuyath QyHAaMEHTalIbHbIE B3aUMOICHCTBHUS;

* pemiath (hU3HYECKUE 33]a4H 110 KBAHTOBOU TEOPUH IEKTPOMATrHUTHOTO U3TyUYeHUs, (pr3uke
aToOMa ¥ aTOMHOTO siJipa: BIOUPATh (PU3HMUECKYIO0 MOJIENb, BHICTPAUBATh JOTMUYECKHUE LIEMOYKH
paccyxaeHui Ui 00BICHEHUS TPEUI0KESHHOTO B 3a1a4e Iporiecca (SBJICHUs) U (W) TIPEICKa-
3aHUS €r0 PEe3yJIbTATOB, OLEHUBATH PEATUCTUYHOCTD MTOJYYEHHOTO OTBETa U KOPPEKTUPOBATH
CBOU PACCYXIEHHUS C YUETOM 3TOU OLICHKU.

4.9poaronusa Becerennoi

I1o okonuanuu uzyuenus y2nyonréHHo20 Kypca o0yuanuuiics 00cmusHem cex niaHupyemulx pe-
3y16Mamos 0byueHuss 6a308020 yposHs. B dononnenue Kk HUM 06y4aAOWUICA HAYYUMCL:

* IPUMEHSTH OCHOBHBIE TTOJIOKEHUS U 3aKOHBI KJIACCHYECKON MEXaHUKH, SIICKTPOIMHAMUKH, OTI-
TUKH, (PU3UKU aTOMa ¥ aTOMHOTO spa JUIsd OnucaHusi 00beKToB BeeneHHoi;

* 00CyX/1aTh IPOCTPAHCTBEHHBIC MacIITa0bl HAOIIOAaeMoli BeeneHHol, MexaHu3M BO3HUKHO-
BEHMS U3JTyUYECHHUs KBAa3apa;

* IPUBOJIUTH IPUMEPHI TUIIOB TAIAKTUK (110 BHEIIHEMY BHU]Y);

* paccMaTpuBaTh XapakTep 3BOJIIOLMY 3BE3]] B 3aBUCUMOCTH OT UX MacChl;

* IOHUMATh CYLTHOCTh TUIOTE3bI MPOUCXOXKIeHUsSI COIHEUHON CUCTEMBI,

* OIKMCHIBATh 3BOIIOLNIO Beenennoil cornacHo runorese bonbiioro B3peiBa.llo okoHuanuu uzy-
YeHHsI YTITyOJIEHHOTO Kypca 00yJarOIIUNACS JOIOJTHUTEIHHO MOYYIUT BO3MOKHOCTh HAYIHTHCS
aHAIM3UPOBATh 3(PPEKT KpacHOTO cMelleHus, UcTionb3ys 3 dexT Jomnepa, quarpaMmy «CIeKTp
— CBETUMOCTbY;

* BBITIOJIHATH J1a00paTOPHBIE UCCIIETOBAHUS 110 aCTPOPU3UKE C UCIIOIL30BAHUEM aCTPOHOMUYE-
CKUX HAOJIOACHUIA, JAHHBIX aCTPOHOMHUYECKOTO KaJICHIapsI, JIEKTPOHHOTO 00pa30BaTEIIbHOTO
pecypca «lInanerapuii»;

* OCYIIECTBJISITH CAMOCTOATEIbHBIN OUCK HH(OPMAITUU €CTECTBEHHOHAYYHOT'O COACPIKAHUS C
WCIOJIb30BaHUEM PA3JIMYHBIX HCTOYHUKOB (YUEOHBIX TEKCTOB, CIIPABOYHBIX U HAYYHO-
MOMYJISPHBIX U3aHUI, KOMIIBIOTEPHBIX 0a3 TaHHBIX, 00pa30BaTEIbHBIX HHTEPHET - PECYPCOB),
e€ 00paboTKy, aHAIM3 U MPEJCTaBICHHUE B Pa3HBIX (JOpMax, BBHIIOIHATH MPOEKTHBIE U UCCIIE0-
BaTeNbCKUE pabOTHI IO BOMPOCaM acTPO(PHU3UKH.

I11. Conep:xanus kypca.
Yriy0eHHbI ypOBeHb
10 xaacc
Du3NKa U eCTECTBEHHO - HAYYHbIN METO/l MO3HAHUS NPUPOABI-2 Y.
®duszuka — pyHaaMeHTanpHas Hayka o npupoje. Hayunblil Mmetoa noznanus mupa. Bzaumocsssp
MeXJy (PU3UKON U JPYTUMH €CTECTBEHHBIMU HayKaMH. MeTo/1bl Hay4yHOTO UcCleloBaHus (pr3u-
yeckux sAByieHul. [lorpemnoctu n3mepennii Gpu3nueckux BeIMYuH. MoaenupoBaHue sIBJICHUH 1
MIPOLIECCOB NMPHUPO/Ibl. 3aKOHOMEPHOCTD U CIy4aiHOCTb. I'paHuIbl MPUMEHUMOCTH (PU3NYECKOTO
3akoHa. PU3MYECKUe TEOPUU U MPUHLUI COOTBETCTBUS. Poib 1 MecTo pusuku B GopMUpOBaHUU
COBPEMEHHOM HAYYHOU KapTUHBI MUpPA, B IPAKTUYECKOHN ACATEIBHOCTH IOAeH. DPusuka u Kyiv-
mypa.
Mexanuka.- 54 4.
Kunemamuxa(15)
[IpenMer u 3anaumn KiIaccuuecKoil MexaHuku. KnHemaTnueckne XapakTepUCTUKN MEXaHUYECKO-
ro IBWKeHHs. OTHOCUTEIBHOCTh MEXaHUYECKOIO IBWKEHHUST Mogenu Ten u ABUkKeHui. Pas-
HOYCKOpPEHHOE MPSIMOJIMHENHHOE ABUKEHHE, CBOOOIHOE MajIeHHe. IBUKEHUE Tesa, OpPOLIEHHOTO
IO/ YIJIOM K TOPHU30HTY. JIBMKEHUE TOUYKH MO OKPY)KHOCTH. [locTynarensHoe U BpalareabHoe
JBHYKEHUE TBEPIOIO TEa.
3axonwt ounamuxu(12)
B3aumoneiicteue ten. [Ipunnun cynepno3unnu cuil. MHepunanpHas cucreMa oTcdeTa. 3aKOHbI
MexaHuku HptoToHa. SIBnenue unepuuu. Cuiia. Macca. Aenenus, nabaooaemvle 6 HeuHepyuaib-
HbIX cucmemax omcyema. Cuna TspKecTH, BEC, HEBECOMOCTh. 3aKOHbBI BecemupHoro tsrotre-
Hus, ['yka, cyxoro TpeHus. J{BrkeHrne HeOEeCHbIX TNl U UX UCKYCCTBEHHBIX CITyTHHUKOB.
3akonwt coxpanenua(8)



Nmmynbse cunbl. 3aK0OH U3MEHEHHS M COXPaHEeHHS UMITyJibca. PaboTa criibl. 3aKOH M3MEHEHUS U
COXpaHEHUsI SHEPTUH.

Cmamuxa(9)

PaBHOBECHE MaTepUaIbHON TOYKHM M TBEPJIOTO TeJA. Y CIIOBHS PAaBHOBECHUS TBEPAOIO TENA B
MHEPIHATbHON CUCTEME OTCUETA.

MowmenT cuibl. PaBHOBECHE KUIKOCTH U ra3a. JIBuxKeHUe KUAKOCTEH U ra30B. 3aKOH cOXpaHe-
HUsL SHepaUul 8 OUHAMUKE HCUOKOCMU U 2a3d.

Konebanus u éonnvi(10)

Mexanudeckre KojaeOaHust ¥ BOJHBL. AMIUIUTY 1A, IEPHO/I, 9acToTa, aza kouedanuid. [Ipespa-
IICHMSI SHEPTUU TIPU KOJIeOaHUsIX. BoinyocoeHnvie Konebanus, pezonarc. Ilonepednslie u mpo-
JIOJIbHBIC BOJTHBI. DHEPrus BOHBL. MIHTEepdhepeHius u audpakiys BoJH. 3BYKOBBIC BOJTHBI.
JlabopaTopHble padoThl.

1.UccnenoBanue qBMXEHUS Tejla, OPOIICHHOIO TOPU30HTAIBHO -UCCIIEA0BAHMSL.
2.HabnroneHne MeXaHMYECKUX SIBJICHUM B MHEPLUAJIbHBIX U HEMHEPLUAIbHBIX CHCTEMAaX
oTcyeTa - HaOJII0IeHUE SIBIICHUH.

3.M3Mepenue cui B MEXaHUKE - MIPSIMBIE U3MEPEHUSI.

4.I3MepeHne yCKOpeHUs: CBOOOHOIO MaIeHUsI - KOCBEHHbIE U3MEPEHHS.

5.I1pu 3aTyxaHuu KojaebaHuil aMIUIUTyAa 0OpaTHO MPONOPLHUOHAIIbHA

BpPEMEHU- [IPOBEPKA FMIIOTE3 (B TOM YHCIIE UMEIOTCS HEBEPHBIE)

MouJexyasipHas ¢gu3uKa U TepMoanHAMHKA.- 50 4.
OcHO8bL MONEKYNAPHO- KuHemuueckoii meopuu(15)

[Ipenmer u 3anaun MosieKysipHO-KuHeTnueckoil Teopunt (MKT) u TepmoanHaMuKy.
OkcnepuMmeHTaibHble foka3zaTenbcTBa MKT. AOcointoTHas Temneparypa Kak Mepa cpeHen Ku-
HETUYECKOW PHEPIUM TEIUIOBOTO ABM)KEHHUS YacTHILL BelecTBa. Monenb uaeanbHoro rasa. Jlasmie-
Hue raza. CBs3b MEX/1y JIaBJICHUEM U CpelHEN KNHETUYECKON SHEPrueil MOCTyaTeIbHOTO TEMIIO-
BOT'O JIBIJKEHHUS MOJIEKYJI HEAJIBHOTO Ta3a.

Ypasnenue cocmoanua(10)

Mognens naealpHOTO raza B TepMOAMHAMHUKe: ypaBHeHHEe MenaeneeBa—Knaneiipona, BeIpaxe-
HUe JJ1s BHyTpeHHel sHepruu. 3akoH JlanbToHa. ['a30BbIe 3aKOHBI.

B3aumnwie npespawienusn scuoxkocmeir u 2azoe (10)

Arperatnble coctosiHus BenlectBa. PazoBbie nepexosl. [IpeoGpasoBanue 3Heprun B (a3oBbIX
nepexonax. HacwllieHHBIE M HEHACBIIEHHbIE Napbl. BiaxkHocTh Bo3xyxa. Monenbs cTpoeHus
xuakocred. IloBepxHOCTHOE HaTsh keHWe. Monenb CTpOEHMS TBEpABIX Tell. MexaHnyeckue
CBOMCTBA TBEPABIX TEI.

Ocnoevt mepmoounamuxu(15)

BuyTtpennsist sneprus. Pabora u Temonepenada Kak criocoObl H3MEHEHHsI BHYTPEHHEH 3HEprum.
[TepBrIit 3aK0H TepMOAMHAMUKH. ATMA0ATHBIN Mpoliecc. Bmopou 3akon mepmoOuHaAMUKU.
[TpeoOpa3zoBanus sHepruu B TemioBbix MammHax. KIIJ] Tenmosoit mammnsl. Hukin Kapao. Oko-
JIoTU4YecKe NMpoOIeMbl TEMIOHEPTETUKH.

JlabopaTopHbie padoThl

6.HccnenoBanue usomnporieccoB (uccinenoBanust) ( MccnemoBanue 3akona I eii-JIroccaka)

7.13MepeHune yienbHOW TeTUIOTHI IUTaBICHUS Jb/ia (KOCBEHHBIE N3MEPEHHS)

8.MccrenoBanue OCThIBaHUS BOIBI (HCCIICIOBAHMS).

Daexkrpoaunamuka (464.)

dnekmpocmamuxa(16)

[IpenMer u 3a1a4u SNEKTPOJUHAMUKH. DJIEKTPUUECKOE B3aUMOJEHCTBUE. 3aKOH COXPaHEHHUS
AIEKTPUYECKOTOo 3apsaa. 3akoH Kynona. HanpskeHHOCTb M MOTEHIMAN 3JIEKTPOCTATUYECKOTO
nosst. [IpuHIMn cynepno3unu aeKTpudeckux nojieid. Paznocts norenuuanos. [IpoBogHuky u
JUAJIEKTPUKHU B 3JIEKTPOCTATHUECKOM I0JI€. DNeKTpruueckas eMkocTb. Konnencarop. DHeprus
BJIEKTPUYECKOTO MOJIA.
3akonsl nocmosnnozo moxa(20)



[TocrosiuHbIN 51ekTpruyeckuil TOK. Cuna Toka. ConpoTtusienue. 3akoH Oma JJ1sl ydyacTKa LEerH.
[TocnenoBarenpHOE U MapaieIbHOE COCTUHEHUS POBOIHUKOB. PaboTa U MOIITHOCTH TOKA.
Onexrpoasuxymas cuia (3C). 3akon Oma 115 TOTHON AIEKTPUICSCKOM IISTIH.
Anekmpuueckuit mok ¢ paznuunsix cpedax(10)

DNEKTPUUECKU TOK B METAJUIAX, SJIEKTPOJIUTAX, MOTYIIPOBOJHUKAX, ra3axX U Bakyyme. [lna3ma.
Onexmponus. IlomynmpoBoTHUKOBEIE IPUOOPEI. C8epXNpPOoBOOUMOCHTb.

JlabopaTopHblie paGoThbl:
9. UccnenoBanue 3aBUCMMOCTH HAIPSKEHMS Ha MOJIIOCAX UCTOYHHMKA TOKA OT CHJIbI TOKA B LIETTU
10.Hanpspxenue mpu Mocie0BaTeIbHOM BKIIOYSHUH JIAMIIOUKH M PE3UCTOpa HE PABHO CyMMeE
HanpsDKEHUH Ha JaMIIOUKe U pe3UCTOpe - IPOBEPKa TMIOTe3
11.M3mepenne D/1C uctouyHnka ToKa 1 - BHyTPEHHETO COIIPOTUBIIEHHSI HCTOUHUKA TOKA-
IpsIMblE ¥ KOCBEHHBIE U3MEPEHMSL.

IToBTOpenne-10 4.
[ToBTopenue TeM: «Kunemaruka», «Jlunamuka», «Cratuka», «Cuibl B mpupoae», «Momeky-
nsipHas puzuka», «TepmoanHamMuka», «DIEKTpocTaTUKa», «I1OCTOSHHBIN 2NEKTPUYECKUA
TOK», «DJICKTPUUYECKUIN TOK B Pa3JIMYHBIX CPEIax».

JlaGopaTopHbIii npakTHKYM-8 YacoB (4 paGoThl 1o 2 yaca)
1.OnbITHAs npoBepka 3akoHa boitns-Mapuorra.
2.0rmpeneneHue yuciia MoJieKya TBEPAOro Tela.
3.0npeneneHne yIeIbHOTO CONPOTUBICHUS IPOBOAHHKA.
4. VccnenoBanue COOTHOUICHHS IEPEMEIICHUN TPU PABHOYCKOPEHHOM JIBHYKEHUH.

11 kaace
OuekTpoaunamuka (nmpogosnkenue) (95 4.)
Maznumnoe none (12)
MarnutHoe nosue. Bekrop MarHuTHONM MHIYKIMH. [IpuHINIT Cynepno3uiuu MarHUTHBIX TOJIEH.
MarsuTHO€e noJje NpOBOJHUKA C TOKOM. J[eficTBME MarHUTHOTO MO HA TPOBOAHUK C TOKOM U
JBUKYLIYIOCS 3apsbKeHHYI0 yacTuily. Cuna Ammnepa u cuia Jlopenna.
Inekmpomaznumnasn unoykyus(18)
[ToTok BekTOpa MArHUTHOW MHAYKIMHU. SIBIEHUE 3JIEKTPOMAarHUTHON UHIYKIIUU. 3aKOH dJIEK-
TpOMarHUTHOM MHAYKIUU. D/]C uHAyKIMH B ABMXKYyLIUXCs ipoBogHuKax. [Ipasuno Jlenua. SB-
JIeHWe CaMOUHAYKIMU. HAYKTUBHOCTh. DHEPTHS SJIEKTPOMAarHUTHOTO T0JIsi. MarHUTHBIE CBOM-
CTBa BEILIECTBA.
Inekmpomaznummusle Konedanusn(20)
DnexTpoMarHuTHble konebanus. KonedatenbHblit KOHTYp. CBOOOIHBIE ANEKTPOMArHUTHBIE KO-
nebanus1. BeIHYXI€HHBIE 2JIEKTpOMarHuTHele kosieOanus. Pezonanc. [lepemennsiii Tok. KoH-
JIEHCATOp U KaTyIllKa B 1IeMH EPEeMEHHOT0 Toka. [Ipon3BoCTBO, Iepenada u moTpedbieHue
ANEKTPUYECKON SHEPTUU. Dnemenmapnas meopusi mparcgopmamopa.
Dnekmpomaznummsie 6oanbi(15)
DNeKTpoOMarHuTHoe 1oJjie. BuxpeBoe anexkTpudeckoe moje. IIeKTPOMarHuTHBIC BOJTHBI.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH. J{Mana3oHbl 3JIEKTPOMAarHUTHBIX U3JIYYEHUH U X
MpaKkTUYeCKoe MpuMeHeHne. [[puHIUIBI pauoCBsI3HU U TeIIEBUICHHUS.
Onmuxa(30)
I'eomeTpuueckas ontuka. [IpsMonuHeitHOe pacipoCcTpaHEHUE CBETa B OAHOPOIHOM cpefe. 3a-
KOHBI OTpa)XEHUS U MpesiomiieHus cBeta. [lonHoe BHyTpeHHee oTpaxkeHue. Ontuyeckue mpudo-
pel. BonmHOBEIE cBO¥icTBa cBeTa. CkopocTh cBeta. MuTepdepenmus ceera. Korepentaocts. [u-
¢bpaxius ceeta. [lonspuzanus ceera. J{ucnepcus ceeta. [Ipaktuyeckoe MpUMEHEHHE AIIEKTPO-
MarHUTHBIX U3JTyYCHHI.
JlaGopaTopHble padoThl
1.HaGmronenue siBeHUs SJIEKTPOMArHUTHOW WHYKIIUA - HAOTIOJICHUE SIBJICHUH.




2.Yron TmpenomieHHs TPAMO MPONOPLMOHAIEH YUy MNaJeHUS;(IPOBEpKAa TUIOTE3bI)
3.0mpeneneHue mokasaremns MpeIoMIICHUS CPebl - KOCBEHHBIE H3MEPECHHUS.

4. N3mepenue (GOKYyCHOTO PacCTOSTHUS COOMparoIIeit U paccerBaIOUIeH IMH3 - KOCBEHHbIE
U3MEpEeHUsI.

5. Onpenenenue JUIMHBI CBETOBOM BOJIHBI - KOCBEHHbIE U3MEPEHHUS.

6.Haluro1eHre BOTHOBBIX CBOMCTB CBETa: AU(PPAKIIHSL, HHTEPPEPEHITUS, MOTSPU3ALIHSI-
HaOJI0/IEHUE SIBJICHUH.

7. HaGmroieHue CrieKTpoB - HAaOJI0ACHUE SIBICHUI.

OcCHOBBI ClIeNNAJILHOI TEOPUU OTHOCHTEIbHOCTH.- 5 4.
WHBapnaHTHOCTh MOJyJISl CKOPOCTH CBETa B BakyyMe. [IpMHIIMI OTHOCUTENBHOCTH DUHIITEHHA.
[IpocTpaHcTBO U BpeMs B CIIEUAIBHON TEOPUHU OTHOCUTEIILHOCTH. DHEPTUS U UMITYJIBC CBO-
001H01 gacTuilbl. CBsA3b MAaCChl U PHEPTUH CBOOOTHOM YaCTHIIBI. DHEPTHS MTOKOSI.
KBanroBas ¢pusznka. ®u3nka aToMa ¥ aTOMHOr0 sijipa.-43 4.

Keanmoesasn gpuzuxa (16)

[IpeameT u 3aau KBAaHTOBOM (DU3UKH.

TernoBoe n3nyuenne. Pactipenenenue sHEPTHH B CIIEKTPE aOCOTIOTHO YEPHOTO TEa.

I'unote3a M. [1nanka o kBantax. ®otosddext. Onbitel A.I'. CToneToa, 3akoHbI poTodddexTa.
VYpaBuenue A. DitHmTeiHa 115 Gotodpdexra.

®dotoH. Onvimwt I[1.H. Jlebedesa u C.HU. Basunosa. I'unotesa JI. e bpoitsist 0 BOTHOBBIX CBO-
cTBax yactuil. KopnycKyIsspHO-BOTHOBOM nyanm3Mm. Jugpakyus snekmpornos. JlapneHue cBeTa.
CootHomuienue HeomnpeaeneHHocrel [elizendepra.

Cmpoenue amoma(10)

Mopnenu ctpoenus atoma. OObICHEHHE JIMHEHYATOro CIeKTpa BOAOPO/1a Ha OCHOBE KBAaHTOBBIX
noctysatoB H. bopa. CioHTaHHOE U BBIHYKIEHHOE U3IIyYCHHUE CBETA.

Duepeusa ceazu(l7)
CocraB u cTpoeHue aToMHoro siapa. M3otonsl. SnepHsie cuibl. JledekT Maccsl 1 3HEprHsl CBA3U
s/ipa.3aKoH paJloaKTUBHOIO pacraja. SnepHble peakiuu, peakuu AejaeHus 1 cuntesa. Llennas
peakuus aeneHus saep. SnepHas sHepreTuka. TepMOsSIEpHBI CUHTES.
OnemeHTapHble YacTUllbl. DyHIaMeHTalbHbIE B3aUMOIECUCTBUS. YcKopumenu 21emenmapHuix
yacmuy.
JlaGopaTopHbie padoThl
8. OnpeneneHne UMITyJIbCa U SHEPTUU YAaCTHIIBI TP IBUKEHUU B MAarHUTHOM T1oj1e (1o ¢oTo-
rpadusiM) - KOCBEHHBIE U3MEPEHUSI.
Ctpoenne Beenennoii.-9 u.

[IpMeHMOCTh 3aKOHOB (PU3UKHU 11 00BICHEHUS IPUPOJIbI KOCMUYECKUX 00beKTOB. ConHeu-
Has cucTema. 3Be3/Ibl U UICTOUHUKH MX 3Hepruu. Knaccudukanus 3se31. Osomonus ConHia u
3Be3q. ['anaktuka. [pyrue ranaktuku. [IpoctpaHcTBEHHO-BpeMEHHbIE MacIlITaObl HabII01aeMoi
Bcenennoii. Ilpeacrasnenue o6 sBomouuu Beenennoil. Temnan mamepusi u memnasn snepeus.

IMoBTOpenue-10 4.
IToBTOpEeHHNE TeM: «MarHuTHoe Moje», «IIEKTPOMArHUTHAS MHAYKIMS, « DIEKTPOMAarHUTHBIE
KosteOanus», «DIEKTPOMAarHUTHBIE BOJHBI», «Ontukay, «KpanroBas ¢pusnka», «CTpoeHue
aToMa», «JHEpPrus CBSA3HW».

JlaGopaTopublii npakTHKyM-8 yacoB (4 padoThl 1o 2 yaca)
1. I3mepenue Macchl Tena ¢ MOMOUIbIO PYKUHHOTO MasiTHUKA.
2. HccnenoBanue 3aBUCMMOCTH CHITBI (POTOTOKA OT MOBEPXHOCTHOM IMIOTHOCTH IMOTOKA U3JTyUe-
HMH.
3. OnpeneneHre MUHUMAJIBHOIO 3apsia HOHA U AIEKTPOXUMHUUYECKOTO 3KBUBAJIEHTA MEH.
4. U3mepenue pagualioHHOTo GoHa.
HanpasieHusi ucciie10BaTe1bCKOM U MNPOECKTHOM AeATEIbHOCTH 00y4AKOIIUXCSH:

10 xkJaacc 11 kJjaacc



1. Barnst Ha 3peHHe ¢ TOYKH 3peHHs HU3UKH.

2. Busiaue atmocdepsl Ha pacIpOCTPaHCHUE JICK-
TPOMAarHUTHBIX BOJIH.

3. BeIpamuBanue KpUCTAIIIOB METHOTO U KEJE3HOTO
KyIopoca B JOMAIlTHAX YCIIOBHSX U OIpeIeIIeHne UX
IJIOTHOCTH.

4, 'eoMarHWTHAS SHEPTHS.

5. 3apoxaeHue U pa3BUTHE HAYIHOTO B3TIIAIa HA MUD.
6. 3amuTa TPAaHCIIOPTHBIX CPEJICTB OT aTMOC(HEPHOTO
ANICKTPUYECTBA.

7. 3roToBIICHHE caMOAEITBbHBIX TPUOOPOB IS JIe-
MOHCTpAIVH JCHCTBUS MArHUTHOTO TIOJISl Ha TTPOBOJI-
HUK C TOKOM.

8. MamepeHne BpeMeHH peakIiH YeJI0BeKa Ha 3ByKO-
BBI€ M CBETOBBIE CHTHAIIBL.

9.0mnpenesnenue CeKTPAILHBIX TPAHUIL] UyBCTBUTEIb-
HOCTH 9eJI0OBEUECKOT0 TJ1a3a ¢ IOMOIIBI0 AU(PPaKIIH-
OHHOM PEeIIEeTKH.

10. M3roToBieHNE U HCIIBITAHUE MOJICIU TEISCKOIIA.
11. Onpenenenue KIIJ conneuynoii 6arapen.

12. HaGmroteHue COTHEYHBIX TSATEH ¢ TOMOIIBIO Teje-
CKOIIa M COJTHEYHOTO IKpaHa.

13. MaraurHsIe TOJIs, MX U3MEPEHUS U BO3ICHCTBHE
Ha J)KUBBIE OPTaHU3MBI.

14. ITorynpOBOIHUKH, UX MIPOIIIOE U OyIyIIee.

15. Kpucrannnueckue u amopgHsie Tena. JleQexrsl B
KpHUCTaJlIax.

1. AnpTepHAaTUBHBIC BUIBI SHEPTHH.

2. AHanu3 3¢ $EeKTUBHOCTH UCIIOIB30BaAHMS SHEP-
rocOeperaomyx JamIl B IIKOJIE U A0Ma.

3. becripoBotHas mepeaya SHEPTUM.

4. BriusiHue MarHUTHBIX Oyph Ha 37I0POBHE YeTIOBE-
Ka.

5. Bnusiaue yapTpa3ByKOBBIX M 3ByKOBBIX BOJH Ha
POCT Y pa3BUTHE PAaCTEHHUU.

6. BiusiHME 3JIEKTPUYECKOTo TOKA Ha OpPraHu3M
YeJoBeKa.

7. 3aBUCHMOCTb MACChl BO3lyXa B KOMHATE OT TEM-
nepaTypsl 1 aTMOC(EpPHOTO JaBICHHS.

8. 13 nucTopun OTKPHITHS PaAHOAKTUBHOCTH.

9. UH(pakpacHoe U3TyICHUE — OKHO B HEBHIMMBbIH
MHD.

10.UccnenoBanre NBMKEHUS BO3AYIIHOTO MY3BIPS
B BA3KOW KHUJKOCTH.

11. UccnenoBanne paguanioHHOTO ()OHA Y - U3ITY-
YeHUS Ha IPUYCaIcOHOM y4JacTKe.

12. MccnenoBanue CBOMCTB 3JIEKTPOMATrHUTHBIX
BOJIH B Pa3JINYHBIX Cpeax.

13. HccnenoBanue TEIIOMPOBOJHOCTH PA3THYHBIX
MaTepHasoB.

14. Uccnenoanne nryMoBoro ¢goHa B TOMEIICHUN
Y Ha yIHIe.

15.Tonspuzanust cBeTa U ee IPUMECHEHHE.



IV. TEMATUYECKOE INTAHUPOBAHME C OITPEJEJIEHUEM OCHOBHBIX BUJIOB YUYEBHOM
JAEATEJIBHOCTHU OBYYAIOIIUXCS ITPU U3YYEHUU KYPCA ®U3UKU

10 kiacc
Copnepxanue Koisi-Bo | OcHOBHBIE BUJIBI I€ATEIBHOCTH O0YYarOIIUXCS
Pa3zaean! npo- TeMbl, BXOAsIIIIME B IaHHBIN pa3gesa | YacoB
TrPaMMBblI
Puzuka n Ousuka — pyHIaMeHTaIbHAs HayKa 0 | 2 OOBACHATH HA KOHKPETHBIX MpUMeEpax posib U MeCTO (U3MKU B (POPMHUPOBAHUHM COBPEMEHHOI Hay4yHOU
€CTeCTBEHHO- npupone. Hayunsiii MeTo o3HaHUS KapTUHBI MUPA, B PA3BUTUU COBPEMEHHBIX TEXHUKU U TEXHOJOTUH, B IPAKTUYECKON JESITEIbHOCTH JTIOACH.
HAYYHBI Me- Mupa. Bzaumocssizp Mex 1y pu3nkoin JleMOHCTpHpOBATh Ha MPUMEPAX B3aUMOCBS3b MEXY (DU3UKOH U JPYTUMH €CTECTBEHHBIMU HAyKaMH.
TOA MO3HAHMA | U IPYT'MMH €CTECTBEHHBIMU HayKaMH. BocnponsBoauTh cXxeMy Hay4HOT'O MO3HAHUS, IPUBOJUTH IIPUMEPBI €€ UCIIOJIB30BAHMUS.
NPUPOALI Meroasl Hay4HOTr0 HCCIIEAOBaHUS JlaBatp ompeneneHue MOHITUH M Paclio3HaBaTh MX: MOJENb, Hay4Has TUNOTE3a, (pu3MyecKas BEIMYMHA,
¢dusnueckux spaeHui. [lorpemnoctu ¢du3nueckoe ABICHUE, HAYUHBIH (aKT, PU3HMUECKUIl 3aKOH, PU3NUECKasi TEOPHUsl, IPUHIIUIT COOTBETCTBHSL.
U3MepeHui (PU3MUECKUX BEINYHH. OO060CHOBBIBaTH HEOOXOIUMOCTh HCITOJIB30BAHMS MOJICNICH JIJIsl OMMCAaHUsT (PH3UUECKUX SBJICHUN M MPOIEeC-
MonenupoBaHue SIBICHUN U NPOLIEC- coB. [IpuBoaNTE MpUMEPBI KOHKPETHBIX SIBICHUH, IIPOLIECCOB U MOJIENIEH Ul UX ONUCAHUS.
COB MPUPObl. 3aKOHOMEPHOCTD U [TpuBOoANTE TPUMEPHI HPUZNIECKUX BEITUUMH.
CIIy4alHOCTb. [ paHuLIBI IPUMEHUMO- ®opmynupoBaTh (pU3MUECKUE 3aKOHBL. YKa3bIBaTh T'PAHULIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
CTH Pu3ndIecKoro 3akoHa. Ousnye-
CKHE TEOPUH U IPUHLIUII COOTBET-
ctBus. Ponbs u mecto pusuku B dhop-
MHUPOBaHUU COBPEMEHHOM HAYYHOMI
KapTHUHBI MUPA, B IPAKTHUYECKOH J1esi-
TEJIBLHOCTH JIIOACH. Qu3uka u KyJib-
mypa.
Mexanuka-54 | Kunemamuka 15 [laBaTh omnpenenacHe NOHATHI: MEXaHUYECKOE
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[TpenMer u 3a1a4u KI1acCUYECKOM
MexaHukHu. Kuaemarnyeckue xapak-
TEPUCTUKH MEXaHUYECKOT'O JABIKE-
HusA. OTHOCHUTEIBHOCTb MEXAaHUYE-
CKOTO JIBIKEHUs Mogenu Ten u
JBUKECHUN. PaBHOYCKOpEHHOE Mpsi-
MOJIMHEHHOE ABHM)KEHHE, CBOOOHOE
naJieHue. JIBMKEHHUe Tena, OpoIIeH-
HOTO MO/ YIJIOM K TOpU30HTY. JIBU-
YKEHUE TOUKH 10 OKpy>kHOCTH. [lo-

JABVKCHUC, ITOCTYIIATCIIbHOC ABMIKCHUE, PABHOMCPHOC ABHKCHUC, HCPABHOMEPHOC IBUKCHUEC, PABHOYCKO-
PEHHOE TBU)KCHUE, IBU)KEHUE IO OKPYKHOCTH C TIOCTOSTHHON CKOPOCThIO, CUCTEMa OTCUETa, MaTepUAIIbHAS
TOYKa, TPACKTOPHUA, ITyTh, ICPEMCIUICHUEC, KOOpANHATA, MOMCHT BPEMCHHU, ITPOMEKYTOK BPEMCHH, CKOPOCTH
PaBHOMEPHOTO JIBMXKEHUS, CPEHSSI CKOPOCTh, MTHOBEHHASI CKOPOCTh, YCKOPEHHE, IICHTPOCTPEMHUTEIIHLHOE
YCKOpEHHE.

Pacrno3HaBaTh B KOHKPETHBIX CUTYaIUsX, HAOJIIOIaTh SIBJICHUS: MEXaHUYECKOE JIBXKCHHE, MIOCTYNATEeIbHOE
JABMKCHUEC, paBHOMECPHOC NBUKCHUC, HCPABHOMEPHOC ABHMIKCHUEC, PABHOYCKOPECHHOC IBMKXCHUEC, IBUKCHUC
C YCKOpEHHEM CBOOOTHOTO TaJICHUS, TBUKEHUE 1O OKPYKHOCTHU C MIOCTOSTHHON CKOPOCTBIO.
BOCHpOI/ISBO}II/ITB ABJICHUA: MCXAaHNYCCKOC NBUKXCHHUE, paBHOMCPHOC IBMIKXCHUEC, HCPABHOMEPHOC ABUKE-
HUE, PABHOYCKOPEHHOE JIBIYKCHHE, JIBYKCHHE C YCKOPEHHEM CBOOOTHOTO TaJICHHSI, IBH)KEHHUE 110 OKPYK-




CTyHaTCJIbHOC U BPAIlIaTCIIbHOC ABU-
KCHHUEC TBEPAOI'O TCIA.

JlaGoparopunasi padora Ne 1 «lc-
clielOBaHMe JIBHKEHUS Tema, Opo-
HIEHHOT'O TOPU30HTAJIBLHOY» (HUCCIIE0-
BaHMS)

HOCTH C IIOCTOSIHHOM CKOPOCTBIO JIJIs1 KOHKPETHBIX TElL.

3amaBaTh CUCTEMY OTCYETA JUIsl ONIMCAHMS IBUYKEHUSI KOHKPETHOTO Tela.

Pacnio3znaBaTh cuTyaluu, B KOTOPBIX TEJIO MOYKHO CUYUTATh MaTEPUAIbHON TOUKONH. OIMCHIBATh TPAEKTOPUU
JBUKCHMS T€Jl, BOCIIPOU3BOJUTH JIBMKEHUE U IPUBOJUTD IIPU MEPBI TEJI, UMEIOIINX 3aJaHHYIO TPACKTOPHUIO
nBrKeHus. ONpenensaTh B KOHKPETHBIX CUTyaluaX 3HAUYCHHUS CKASIPHBIX (PU3MUECKUX BEIMYMH: MOMEHTA
BPEMEHH, TPOMEXKYTKA BPEMEHH, KOOPAUHATHI, ITyTH, CPEJHEN CKOPOCTH.

Haxoauts MOZyJIb M IPOEKLMH BEKTOPHBIX BEJIMUWH, BBIIOJIHATH IEHCTBHUS YMHOXKEHUS HA YUCIIO, CIIOXKE-
HUS, BBIYUTAHWS BEKTOPHBIX BEJIMYUH. ONpenesnsaTh B KOHKPETHBIX CUTYalUsAX HAIIPaBICHUE, MONYJIb U
MPOEKIMH BEKTOPHBIX (PU3MUECKUX BEIWYHH: IEPEMEIECHHsI, CKOPOCTH PABHOMEPHOTO IBUKEHHS, MTHO-
BEHHOM CKOPOCTH, YCKOPEHHUSI, LEHTPOCTPEMUTENBHOIO YyCKOPEHHUS.

IIpuMeHATh 3HaHUA O NEUCTBUAX C BEKTOPAMM, ITOJIyYEHHBIE HA YPOKaX F'€OMETPHH.

CxnnagpiBaTh U BBIYATATh BEKTOPHI NEPEMEILIEHUI U CKOPOCTEH.

Boiaensate ycroiiunBble OBTOPSAIOIIMECS CBA3H MEXAY BEIMUMHAMU, ONMCBHIBAIOIIUMY 'MexaHnyeckoe
JIBrkeHME. Vcronb30BaTh Pa3IMuHbIE AIEKTPOHHBIE PECYPCHI Ul IOCTPOCHUS IKCIIEPUMEHTANIBHBIX I'pa-
¢uKoB 1 UX 00padOTKU. Y CTaHABIUBATH (PU3MUECKUI CMBICT KO (GHUIIMEHTOB MTPONOPIIMOHATILHOCTH B BbI-
SIBJICHHBIX CBSI35X, B PE€3YJIbTATE M10JIy4aTh HOBbIE (PU3NUECKUE BETUUUHBI.

PaGorate B nape, rpymnie npu BbIIIOJHEHUH HCCIIEI0BAaTENbCKUX 3a/laHUH.

OneHnBaTh pealbHOCTh 3HAYEHUH MOTydYeHHBIX (PU3MYECKHX BEMYHMH. Biagers ciocobamu onucaHus
JBUKCHMSL:

KoopauHaTHbIM, BEKTOPHBIM. 3alIUChIBAaTh YPaBHEHHS] pABHOMEPHOTO M paBHOYCKOPEHHOI'O MEXaHUYECKO-
IO JBHKEHUS.

CocTaBnisTh ypaBHEHHsI pABHOMEPHOTO U PAaBHOYCKOPEHHOT'O MPSIMOJIMHEWHOTO IBHKEHUSI.

JlaBatp ornpejeneHue NOHATUN: aOCOIOTHO

TBEP/I0E TEJO0, MOCTYNATEIbHOE U BpalllaTeIbHOE JBM)KEHUS a0COIIOTHO TBEPAOIO Tea.

Pacrnio3HaBaTh B KOHKPETHBIX CUTYallUsX, BOCIIPOU3BOAUTE M HAOIIOJaTh OCTYIATENIbHOE U BpaIlaTeIbHOE
JIBVKEHUS TBEPJIOTO TETA.

[TpuMeHsATH MOIENTb A0COIIOTHO TBEPJIOTO TEJIA /TSl ONMCAHUS IBUKEHUS Tell. BeIunucasITh 3HaYeHUs yIJio-
BOI M TMHEIHON CKOPOCTEH, YaCTOTHI KOHKPETHBIX CUTyalusiX. OnpeaenaTs o ypaBHEHUSAM MapaMeTpbl
JBUKCHUSL.

[TpuMeHsITh 3HaHUSI O TOCTPOSCHUH U YTEHUH IPa(pUKOB 3aBUCUMOCTU MEX]Ty BETMYMHAMMU, IOJTyUYEHHBIE Ha
ypokax anre0pbl. CTpouTh rpaduk 3aBUCUMOCTH KOOPMHATHI MAaTePUAIbHON TOYKU OT BPEMEHH JIBHKE-
HUS.

OnpenensaTs 1o rpaduky 3aBUICUMOCTH KOOPIMHATBI OT BPEMEHU XapaKTep MEXaHUYECKOTO IBUKECHHUS,
Ha4yaJIbHYI0 KOOPJMHATYy, KOOPANHATY B YKa3aHHBII MOMEHT BPEMEHH, N3MEHEHNE KOOPINHATHI 32 HEKOTO-
PBI IPOMEXKYTOK BPEMEHH, IPOEKIIMIO CKOPOCTH (JIs1 pABHOMEPHOTO MPSIMOJIMHEHHOTO IBUKEHNU).
Omnpenensts no rpaduKy 3aBUCUMOCTH MTPOEKIIMHA CKOPOCTH OT BPEMEHU XapaKTep MEXaHUYECKOIO JIBUKE-
HUS, IPOEKIMIO HAYAJIbHOW CKOPOCTH, MPOEKIMIO YCKOPEHMSI, U3MEHEHHE KOOpANHAaThl. OnpeaensiTs 1o




rpaduKy 3aBUCUMOCTHU MPOEKIIMU YCKOPEHUS OT BPEMEHH XapaKTep MEXaHHYECKOTO ABMKEHUS, N3MECHEHHE
IPOEKIUH CKOPOCTH 32 OIPEACIIEHHBIN MPOMEXKYTOK BPEMEHHU U NepHoAa 00palleHNsl B KOHKPETHBIX CUTY-
anusx.

OnpenensaTs napaMeTpsl IBMKEHUS HeOecHbIX Tell. HaxoauTe Heo0X0 MMy /I JaHHBIX pacuéTOB UH-
¢dopmanuto B aTEpHETE.

Crpouts rpauky 3aBUCMMOCTH IIPOEKIUH U MOJYJISI [IEPEMEILEHUS], CKOPOCTH MaTepHaIbHON TOUKH OT
BPEMEHMU JIBUKEHUS.

Crpouts rpauky 3aBUCUMOCTH IIyTH M KOOPAMHATHI MAaTEPUAIbHON TOUKHU OT BPEMEHU JIBUKEHUS.
OnpenensaTs 1o rpaduky 3aBUCUMOCTH KOOPIMHATHI OT BPEMEHHU XapaKTep MEXaHUYECKOTO IBHKCHHUS,
HayaJbHYI0 KOOPIMHATY, KOOPAUHATY B YKa3aHHBI MOMEHT BPEMEHHU, U3MEHEHUE KOOPAMHATHI 32 HEKOTO-
PBIN IPOMEKYTOK BPEMEHHU, ITPOEKIIUIO CKOPOCTH (17151 paBHOMEPHOT'O IPSIMOJIMHENHOTO ABUIKEHUS), CPEJI-
HIOIO CKOPOCTh, MOAYJIb MAKCUMaJIbHOM MTHOBEHHOW CKOPOCTH.

OnpenensTs 1o rpaduKy 3aBUCUMOCTH IIPOEKIIUU IEPEMELIEHUS OT BPEMEHH XapaKTep MEXaHUYECKOTO
JIBYDKEHUS, IPOEKLUIO CKOPOCTH (IJ11 pABHOMEPHOI'O MPSAMOJIMHEHHOTO JBHKEHUS ), I3MEHEHUE KOOPMHA-
THI.

OnpenensaTs 1o rpaduky 3aBUCUMOCTH IPOEKIIMHU CKOPOCTH OT BPEMEHH XapaKTep MEXaHHUUECKOTro JBIKe-
HUS, IPOEKIUIO HAaYaJIbHOU CKOPOCTH, MPOEKIUI0 YCKOPEHMSI, IPOEKIIMIO IEPEMEILIEHNUS, U3MEHEHUE KOOP-
JUHATBI, IPOMIEHHBIN yTh. OnpenensaTs no rpaduKy 3aBUCUMOCTH ITPOEKIIMH YCKOPEHUSI OT BPEMEHU Xa-
paKkTep MEXaHUYECKOI'O ABMKEHHsI, U3BMEHEHHUE IIPOEKIIMHU CKOPOCTH, U3MEHEHHE MOJTYJIsl CKOPOCTH 3a
onpeAenEHHBIN TPOMEXYTOK BPEMEHH.

Pa3znuyars yTh U epeMeIIEeHUE, MTHOBEHHYIO U CPEHIOI0 CKOPOCTH.

W3mepsaTh 3HaUeHMsI IepeMELLIEHUs, ITyTH, KOOPAWHATHI, BpEMEHH JBUKEHHS, MTHOBEHHON CKOPOCTH, CpeI-
HEell CKOPOCTH, YCKOPEHUS], BPEMEHU JIBUIKEHUS.

PaboraTe B nape npu BBIIOJHEHUH JJaOOPATOPHBIX pabOT U MPAKTUUECKUX 3aJaHUIl.

[TpuMeHsATh MOAEIN «MaTEepUATIbHAS TOUKaY,

«PaBHOMEPHOE MPSIMOJIMHENHOE JIBUKEHHEY,

«PaBHOYCKOPEHHOE JIBM)KEHUE» JJIs1 OMUCAHUS ABWKEHUS PEabHbBIX Tell 1 00BEKTOB, U3y4aeMbIX B Kypce
OnoJIOruM.

3axkonwl ounamurxu Horomona

B3aumoneiicteue ten. [lpunuumn cy-
nepno3uuuu cui. MHepuuansHas cu-
cTeMa OTcuUeTa. 3aKOHbI MEXaHUKH
Hrrotona. SIBnenue nuepuun. Cuna.
Macca. Asnenus, nabnrooaemvie 8 He-
UHEPYUATIbHBIX CUCEMAX OmcYemd.
Cuiia TsKeCTH, BeC, HEBECOMOCTb.
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JlaBaTh onpeneieHue MOHATHI: MHEPLHS, THEPTHOCTh, Macca, CHJIa, PABHOACHCTBYIONIAs CUJIa,
MHEpLHAIbHAsA CUCTEMA OTCUYETA, HEMHEPLIMAIbHAS CUCTEMA OTCUYETA, TEOLIEHTPUYECKAS U TEIUOLIEHTPUYE-
CKasi CHCTEMBI OTCUETA.

Pacnio3naBath, HAOMIOAATH SBIIEHUE HHEPIUH.

[TpuBOANTE TPUMEPHI €TI0 MPOSABICHUS B KOHKPETHBIX CUTYAIUSX.

OOBSICHITh MEXaHHYECKHE SIBIICHUS] B MHEPLUATBHBIX U HEMHEPIIUATBHBIX CHCTEMAaX OTCUETA.

Brinenars aeicTBus Ten Apyr Ha Apyra u

XapakTepu30BaTh UX cuiamMu. [I[puMeHsATh 3HaHMS O IEUCTBUSIX HAJl BEKTOPAMHU, MOJYYEHHBIE HA YPOKax
T€OMETPUU.




3axkonbl BcemupHoro Tarorenus, ['y-
Ka, CyXOoro TpeHus. /Ipmxenue
HEOECHBIX TEJ U UX UCKYCCTBEHHBIX
CIIyTHHUKOB.

JlabopaTopnasi paGora Ne 2.
«HabmrogeHne MexaHMUeCKuX siBJe-
HUI B UHEPLUAIbHBIX U HEMHEPLU-
JIBbHBIX CUCTEMAaX OTCUETa) -
HaOJII0ICHUE SIBJICHUH.

JladopaTopnas padora Ne 3 «3me-
pPECHUE CHJI B MEXaHUKE» - TIPSIMBbIC
A3MEpEHUS.

OnpenensaTh paBHOACHCTBYIOILYIO CHITY IBYX U O0Jiee ChIlL.

OnpenensaTs paBHOAEHCTBYIOLIYIO CUITY DKCIIEPUMEHTAIBHO.

@opMynHMpOBaATh NEPBBII, BTOPON U TPETUM 3aKOHBI HbI0TOHA, YCI0BUSA X IPUMEHUMOCTH.

BBIABIATE yCTOWYMBBIE IOBTOPSIIOLIMECS CBA3M MEXIY YCKOPEHHEM Tejla U ACHCTBYIOIEH HAa HETO CUJION.
YcranaBnauBaTh (GU3NUYECKUN CMBICT KO3 HUIMEHTa TPONOPIMOHATFHOCTH B BBISBJICHHOH CBS3U (BEIHYH-
Ha oOpaTHas Macce Teja).

VYcraHaBiuBaTh TpeTUH 3aKOH HBIOTOHA SKCIIEpUMEHTAIIBHO.

[TpyMeHATh NepBbIi, BTOPOH U TpeTUi 3aKOHbI HbIOTOHA NPU PEIIEHUN PACUETHBIX U HKCIIEPUMEHTAIbHBIX
3a1ad4.

OO60CHOBBIBaTH BO3MOKHOCTh IPUMEHEHHS BTOPOT'0 U TPEThEro 3akOHOB HbIOTOHA B reoLeHTpUYECKOi cH-
cTreMe OTCUETa.

Ha xonuTh B JONOIHUTENBHOMN JIUTEPATYPE U

WutepHere nHbOpMaNNIo, MOATBEPKAAIONIYI0 BpameHue 3emind. GopMynupoBaTh NPUHIUIT OTHOCHTEIb-
Hoctu ["anunes

IlepeunciaATs BUABI B3aUMOACUCTBUS TEI U BUABI CUJI B MEXAHUKE.

JlaBaTh omnpenencHue MOHATHI: CUIIa TSDKECTH,

CuJa yIpyrocTH, CWiIa TPEHUs, BEC, HEBECOMOCTb, IIEPETPY3Ka, IepBasi KOCMUYECKask CKOPOCTb.
@opMyIMpPOBATH 3aKOH BCEMUPHOT'O TATOTEHHSI M YCIOBHS €TI0 IPUMEHUMOCTH.

Haxonuthk B nomnonHuTensHON nuteparype U MHTepHeTe mHpopmanuoo o6 oTKpelTuM HbroTOHOM 3akoHa
BCEMUPHOI'0 TATOTEHUS, a TaKKe HHPOPMAIIUIO, TIO3BOJISIOLLYI0 PACKPHITH JIOTUKY HAyYHOTO TIO3HAHUS NPU
OTKPBITUH 3aKOHA BCEMUPHOI'O TATOTECHHUS.

IIpuMeHATH 3aKOH BCEMHPHOTO TATOTEHUSI IPY PEIIEHUH KOHKPETHBIX 33/1a4.

Hmets npencrapieHne 00 MHEPTHOM Macce U rpaBUTALMOHHON Macce: Ha3blBaTh X PA3IMUUs U CXO/CTBO.
PaccuuThIBaTh CUITy TSKECTH B KOHKPETHBIX CUTyallUsIX. BBIUMCIATH CHITy TSDKECTH M YCKOpEHHE cBOOOI-
HOTO Na/IeHUs Ha IPYTUX IUIaHeTax. BbuuciaTe yckopeHue cBOOOIHOrO MaieHUs Ha Pa3IMUHbIX IUPOTAaX.
Haxoauth B nomonHuTenbHOW nuteparype u MHTepHeTe MHOpManmio o mapameTpax IJIaHET U APYTUX
HeOecHBIX Tell. PaccuMThIBaTh MEPBYI0 KOCMUYECKYIO CKOPOCTb.

Hcnonb30BaTh 3aKOHBI MEXaHUKU 1J11 OOBSICHEHUS IBUKEHUSI HEOECHBIX Tell.

BbIYuCIIATE BEC TENN B KOHKPETHBIX CUTYyaLUsAX.

Ha3siBaTh CXOACTBO M pa3yinuus Beca U CUJIBI TSKECTU. Pacrio3HaBaTh M BOCIIPOU3BOIUTH COCTOSIHUSA TEI,
IIPU KOTOPBIX BEC TE€JIa PaBEH CHUJIE TSXKECTH, OoJbIIe WK MeHble e€. ONuchIBaTh U BOCIIPOU3BOJUTD CO-
CTOSTHUE HEBECOMOCTH TeJIa.

OnpenensaTs neperpys3Ky Tea npu pemeHuu 3aaad. HaxoauTs B 10N0JHUTENBHON nuTeparype u MHTepHe-
T€ MHGOPMAIUIO O BIMSHUU HEBECOMOCTH U MEPETPY3KU Ha OpraHu3M 4esioBeka. [ 0TOBUTh pe3eHTaluu u
COOOIIEHHUS O MOBEJICHUH TeJl B YCIOBUSIX HEBECOMOCTH, O MOJIETaX YeI0BEKa B KOCMOC,

0 JIOCTMKEHUSIX HAlle CTpaHbl B IOJATOTOBKE

KOCMOHABTOB K II0JIETAM B YCJIIOBUSIX HEBECOMOCTH.




Pacno3naBath, BOCIPOU3BOAUTH U HAOIIOIATh

paziuuHble BUAbI Aedopmaruu Tei. GopMynupoBath 3aK0H ['yka, rpaHUIbl €ro MPUMEHUMOCTU. Borumc-
JATh U U3MEPATDH CUILY YIIPYTOCTH, )KECTKOCTD IPY>KUHBI, )KECTKOCTb CUCTEMBI IIPYKHUH.

HccnenoBaTh 3aBUCUMOCTD CHJIBI YIPYTOCTH OT JiehOpMallii, BBIIOJIHATh SKCIEPUMEHTAIbHYIO IPOBEPKY
3akoHa ['yka.

Pacnio3naBaTth, BOCIIPOM3BOUTH, HAOIIOJATh SABJICHUSI CYXOrO TPEHUS MOKOS, CKOJIbKEHHUS, KaueHUs, sIBJIe-
HUE COIIPOTUBIICHUS IIPHU IBUKEHUU TeJla B )KUJKOCTH UJIU Ta3e.

W3mepsaTh 1 n300paxaTs rpadudeck CHIIbI TPEHUS MOKOSI, CKOJIbKEHHS, KAUeHHUS, KUAKOTO TPEHUS B KOH-
KPETHBIX cUTyanusax. Mcnomabp3oBath (HopMyiTy Ui BEIYUCICHHS CHIIBI TPEHHS CKOJBKEHHS MPH PELICHUN
3ajad.

BbISBASAT 3KCIIEPUMEHTAIBHO BEJIMYUHBL, OT KOTOPBIX 3aBUCUT CHUJIA TPEHUS CKOJIbKEHUSI.

H3MepsTh CUIy TSDKECTH, CUITY YIPYTOCTH, BEC Tella, CHITy TPEHUS, YJIMHEHUE MPYKUHBI.

OnpenensaTh ¢ MOMOIIBIO KOCBEHHBIX M3MEPEHUH KECTKOCTH MPYKUHBI, KOOPPHUIUEHT TPEHUS CKOJIbXKE-
Hus. PaboTaTh B mape npu BBINOJIHEHUH IPAKTHYECKUX 3aJaHUH.

Haxonuth B nomnonHuTeNnsHOU TUTEparype u MHTEepHeTe MHPOPMAIIUIO O MIPOSBICHUSAX CHIIBI TPEHHUS, CIIO-
co0ax e€ yMEHbILICHUS ¥ YBEJIMYCHUS, POJIM TPEHUS B IPUPOJE, TEXHUKE U OBITY.

[TpyMeHsITh MOTy4YeHHbIE 3HAHUS IIPU PEIIEHUU 3a7ady Ha OJHOBPEMEHHOE JIEHCTBUE HA TEJO HECKOJbKUX
CUJI, HA JIBUJKEHUE CUCTEMBbI CBSI3aHHBIX TEJl.

Haxoauts B pononHuTeNnbHOM auTepatype u MHTepHeTe nHbOopMaInio o BKIaA€ pa3HbIX YUEHBIX B Pa3BU-
THE MEXaHUKU. ['0OTOBUTH Mpe3eHTAMH U COOOIIEHNUS IO U3YUYEHHBIM TEMAM.

BBINONHATE 1ONOIHUTENBHBIE UCCIIEI0BATEIbCKIE PA0OTHI 10 U3yYEHHBIM TeMaM (BO3MOKHBIE TEMBI NpeJI-
CTaBJICHbI B YUEOHUKe).

3aKoHbl COXPAaHernus

Hmnynbce cuiibl. 3aKOH U3MEHEHUSI U

COXPAHCHUS UMITYJIbCA. Pabora cubl.

3aKOH W3MEHEHHUS U COXPaHEHUs
SHEPIHUu.

JlaBatp ompeneneHue MOHATHUI: UMITYJIBC MAaT€pUAIbHOM TOYKH, UMITYJIbC CHJIBI, UMITYJIBC CUCTEMBI TEll,
3aMKHYyTasl CUCTEMA TeJl, pEaKTUBHOE IBUJKCHUE, pEaKTUBHAs CUIIA.

Pacnio3znaBaTh, BOCIPOM3BOANTD, HAONIIO1aTh YIPYTHE U HEYNPYTHe CTOJIKHOBEHMS Tell, pEaKTUBHOE JIBU-
JKEHUE.

HaxonnuTh B KOHKPETHOM CUTyalllH 3HAYE€HMS UMITYJIbCA MaTEPUAIbHON TOUKH U UMITYJIbCA CHUJIBI.
®opMynHpOBATh 3aKOH COXPaHEHUS UMITYJIbCa, TPAHULbI €70 IPUMEHUMOCTH.

CocTaBiATh ypaBHEHUs, ONIMCHIBAIOIINE 3aKOH COXPAHEHMS UMITYJIbCA B KOHKPETHOW CUTYalUN.

Haxonuts, HCIIOIB3Ysl COCTABIEHHOE YPABHEHUE, HEU3BECTHBIE BEIMYUHBI.

Co3naBaTh CUTyalMM, B KOTOPBIX MPOSIBIISIETCS 3aKOH COXPAHEHMS NUMITYJIbCA.

CocTaBisTh IpU PELICHUHN 33/1a4 YPABHEHUS C YUETOM PEAKTUBHOM CHJIBI.

Haxoauts B nonoiaHuTensHOM auTepaType u MHTepHeTe nH(popMalirio Mo 3a/1aHHO TeMe.

["'0TOBUTH MpE3EeHTALMHU U COOOIIEHHS 110 U3 YUEHHBIM TeMaM (BO3MO>KHbIE TeMbI IIPEZCTaB JIEHbI B yUeOHU-
Ke).

JlaBaTh omnpeneneHue MOHATHI: paboTa CHIIbI, MOIIIHOCTh, KHHETUYECKasi IHEPIHsl, TOTEHIIMAJIbHAS SHEPI U,
IIOJIHAsL MEXaHWYECKasi SDHEPrusl, U30JIUPOBAHHAS CUCTEMA, KOHCEPBATUBHAsL CHUJIA.




BbIUUCIIATE B KOHKPETHOW CUTyallMy 3HAUYEHUS (PU3MUYECKUX BEIMYMH: paOOTHI CUJIBI, paOOTHI CHIIBI TSKE-
CTH, pabOThI CHJIBI YIPYTOCTH, PA0OThI CUJIbI TPEHUS, MOLUTHOCTH, KUHETUYECKOW 3HEPruu, ~-U3MEHEHUs K-
HETUYECKON YHEPTUHU, TOTCHIIUAIBHOW SHEPTUH TEJl B IPABUTALMOHHOM I10JI€, TIOTEHIMAIbHON SHEPIUU
ynpyro 1eopMHUpPOBaHHOIO Tejla, IOJHOW MEXaHUYECKON YHEPTUu.

CocTaBnsTh ypaBHEHUS, CBA3BIBAIOIINE PA0OTy CHJIBI, IEHCTBYIOUICH HA TEJIO B KOHKPETHOW CHUTYaIHH, C
WU3MEHEHHUEM KHHETUYECKOU SHEPruu Teja.

Haxonuts, HCIIOIB3Ysl COCTABICHHOE YPABHEHUE, HEU3BECTHBIC BEINYUHBI.

DOopMyIUpPOBATh 3aKOH COXPAaHEHUS MOJIHOM MEXaHWYECKOM YHEPIUH, Ha3bIBaTh IPAHULIBI €TI0 IPUMEHUMO-
CTH.

CocTaBisATh ypaBHEHHUsI, ONIMCHIBAIOIIUE 3aKOH COXPAHEHUS TIOJHONW MEXAHUYECKON dHEPIuH,

['0oTOBUTH TIpE3eHTAllMK B COOOMICHUSI O MOJIETaX YeJIOBEKa B KOCMOC, O JAOCTIDKEHHSIX HaIleld CTpaHbl B
OCBOEHUU KOCMHYECKOI0 ITPOCTPAHCTBA.

BEIMONMHATE TOTIOTHUTENBHBIE UCCIIEI0BATEIBCKUE PAOOTHI 0 N3yYSHHBIM TeMaM (BO3MO>KHbIE TEMBI TIPe/I-
CTaBJICHBI B y4eOHHKE.

PaGorate B nape iy rpynmne npy BbIIOJIHEHUH IPAKTUUECKUX 3aJaHUH.

JlaBaTh omnpeneneHue MOHATHI: padoTa CHIIbI, MOILIHOCTh, KHHETUYECKasi IHEPIHsl, TOTEHIIMAJIbHAS SHEPI U,
I0JIHAsl MEXaHWYECKasi SHEPIUsl, N30JIMpPOBaHHAs CUCTEMa, KOHCEPBATUBHAs CHIIA.

BbIuucisaTh B KOHKPETHOM CUTYalluy 3HaYEHUs

(bUBUYECKUX BETUYNH: paObOTHI CHUJIbI, pa0OTHI CUIIBI TSKECTH, PAOOTHI CHUIIBI YIIPYTOCTH, PaOOTHI CHIIBI Tpe-
HUS, MOIIHOCTH, KUHETUYECKOW 3HEPIUH, -U3MEHEHHUS] KMHETUUYECKOW AHEPrUM, NOTEHLIUAIbHON dHEPIUu
T€J1 B IPAaBUTALMOHHOM II0JI€, MOTEHIMAIbHON 3HEPruM YIpyro Ae(pOopMHpPOBAHHOIO Teja, MOJHOW Me-
XaHUYECKOHN HEPTHUH.

CocTaBisITh ypaBHEHHUs, CBSI3bIBAIOIINE PAaOOTy CHUJIBI, JEHCTBYIOIIEH Ha TEJIO B KOHKPETHOW CUTYallUH, C
W3MEHEHNEM KHHETUYECKON PHEPIUH Tea.

HaxoauTts, ncrob3ys cOCTaBI€HHOE ypaBHEHUE, HEU3BECTHBIEC BETMUNHBI.

DOopMyIUPOBATh 3aKOH COXPAaHEHUS MOJIHOM MEXaHWYECKOW YHEPIHH, Ha3bIBaTh IPAHULIBI €T0 TPUMEHUMO-
CTH.

CocTaBisTh ypaBHEHHUsI, ONMCHIBAIOLINE 3aKOH COXPAHEHUS TIOJTHOW MEXAaHUYECKOM dHEPIuH,

['oTOBUTH Mpe3eHTallMU M COOOIIEHUs O MOJETaX 4YelIoBEeKa B KOCMOC, O JOCTHIKEHHUSX Halleld CTpaHbl B
OCBOEHUHU KOCMHYECKOIO ITPOCTPAHCTBA.

BBINONMHATE AOMOIHUTENBHBIE HCCIEA0BATENbCKUE Pa0OThI 10 U3YYEHHBIM TeMaM (BO3MOKHbBIE TEMBI MTpei-
CTaBIICHBI B YU€OHHKE.

PabortaTe B mape wiM Tpynie Npu BHINOJHEHUM MPAKTUYECKUX 3aJaHUi B KOHKpETHOW cuTyanuu. Haxo-
JIUTh, UCIIOJIb3Ysl COCTABJIEHHOE YPaBHEHNE, HEU3BECTHBIE BEJIMYNHBI.

CozniaBaTh CUTyalluu, B KOTOPBIX MPOSBIISETCS 3aKOH COXPAHEHUs TOJTHOM MEXaHUYECKOM SHEPTUH.
BBINOJHATE SKCIEPUMEHTAIBHYIO TPOBEPKY 3aKOHA COXPAHEHUS] MEXAHUYECKOW YHEPTHUH.




BbINOSHATE KOCBEHHBIE U3MEPEHMSI UMITYJIbCA TEJIA, MEXAaHUYECKOW SHEPTUU TeJla, padOThl CUJIbI TPEHUS.
PaboTats B nape, rpymnie npu BbIIIOJHEHUN IPAKTUYECKUX 3aJaHHMH.

CocTaBnsTh ypaBHEHUS U HAXOIUTh 3HAUCHUS (U3NUECKUX BEIIMYMH MIPHU PEIICHUH 33/1a4, TPEOYIOIUX Of-
HOBPEMEHHOI'0 IIPUMEHEHHS 3aKOHOB COXPAHEHHs MMILYJbCa U MEXaHMYECKOH JHEPruy; 3anad, o ycio-
BHUIO KOTOPBIX COXPAHSAETCS UMITYJIbC, HO U3MEHSETCS ITOJIHAsI MEXaHUYECKas HEPrus CUCTEMBI Tell. Bbl-
YHCIIATH BTOPYH) KOCMUYECKYIO CKOPOCTb.

HaxonuTh B 10onONHUTENBHON ITepaType U MIHTepHETe HH(OPMAIIHIO 110 3aJaHHOH TeMe.

["'oTOBUTH IpE3eHTAlMK U COOOIIEHNUS 110 U3yUYEHHBIM TeMaM (BO3MOKHBIE TEMBI IIPE/ICTaBIECHbl B yUeOHU-
Ke).

BBINONHATE JONOIHUTENBHBIE UCCIIEI0BATEILCKIE PA0OTHI 10 U3YUYEHHBIM TeMaM (BO3MOKHbIE TEMBbI NPeJi-
CTaBJICHbI B YUEOHUKE).

ITpyMeHATh 3aKOHBI COXPAaHEHUSI UMITYJIbCA U MEXaHUYECKON SHEPIUH Ul OIIMCAHMSI IBUKECHUS TEIL.

Cmamuka
PaBHOBecue MaTepuaJIbHONW TOYKU U
TBEPJAOIO Tea. Y CIOBUSI paBHOBECHS
TBEPJOTO TEJIa B HMHEPLHUAIBLHOM CH-
CTEME OTCUETA.
MowmenT cuinl. PaBHOBECHE JKHTKO-
CTH U ra3a. JIBuKeHHe KUAKOCTEN U
ra3oB. 3aKOH COXpaHeHUsi IHepeUl 6
OUHAMUKE HCUOKOCIU U 2A34.

JlaBaTh ompeeneHne MOHIATUN: YTI0BOE YCKOPEHHE, MOMEHT CHJIbI, MOMEHT MHEPIUH TBEPIIOTO Tea, MO-
MEHT UMITYJIbCa, KHHETUYECKast SHEPTHs a0COIIOTHO TBEPAOTO TEa.

BbruncnsTh B KOHKPETHOM CUTyalluy 3HAYeHUs (PU3MUECKUX BEIIMYUH: YIJIOBOTO YCKOPEHUSl, MOMEHTA CHU-
JIbI, MOMEHTA WHEPIMU TBEPAOTO TEIa, MOMEHTA UMITYJIbCa, KHHETHUYECKOW SHEPTUH TBEPAOTO Tea.
CocTaBiATh OCHOBHOE YPAaBHEHHE IMHAMUKHU

BpalIaTeIbHOTO JBM)XCHUSI B KOHKPETHOW cuTyauuu. OnpenensTh, UCIOJb3ysl COCTaB JICHHOE YpaBHEHUE,
HEW3BECTHLIC BEJIMYHHEI.

dopMyIHpOBaTh 3aKOH COXpPaHEHUSI MOMEHTA UMITYJIbCA, YCIOBHS €r0 MTPUMEHUMOCTH.

CocTaBiATh ypaBHEHUE, ONMMCHIBAIOIINE 3aKOH COXPAHEHUS MOMEHTA UMITYJIbCa, B KOHKPETHOM CHUTYyaluu.
OrnpenensaTsh UCTIOB3Ys COCTaBICHHOE YpaBHEHUE, HEU3BECTHHIC BEJIMUMHBI.

Co3naBaTh CUTyalMH, B KOTOPBIX MPOSIBISIETCS 3aKOH COXPAHEHHUSI MOMEHTA UMITYJIbCa.

Haxonute B momosHuTENbHOM nuTepatype U MHTepHeTe mHOpMaIuio 0 nmpuMepax MpPaKTUYECKOTO MpH-
MEHEHHUSI 3aKOHA COXPAHEHHUS UMITYJIbCa, O TUPOCKOIIE.

JlaBathb ompe/eneHne MOHATHN: PaBHOBECHE, YCTOMUYMBOE paBHOBECHE, HEYCTOMUYMBOE paBHOBECHE, Oe3pas-
JUYHOE PaBHOBECHE, IIJICHYO CUJIbl, MOMEHT CHUJIBI.

HaxonuTth B KOHKPETHOW CUTyalluy 3HAYCHHMSI TJIeYa CHIIbI, MOMEHTA CHUIHI.

[lepeuncnarh ycaoBusi paBHOBECHUS MaTepUAbHOM TOYKU U TBEpAOro tena. CoCTaBiATh YpaBHEHHUS, OIHU-
CBHIBAIOIIIME YCIIOBUSI PAaBHOBECHS, B KOHKPETHBIX CUTyarusax. OnpenensTh, UCIOJb3ysI COCTABICHHOE YpaB-
HEHHE, HEU3BECTHBIC BEJINYHHEI.

Pacmo3naBath, BOCIIPOU3BOANTH M HAOIOIATh

pa3iuyHble BUAbI PABHOBECHUS TEJ.

H3mepsTh CHITy € TOMOIIBIO MPY>KUHHOTO AUHAMOMETPA U HU(POBOTO TaTUMKA CHIIBI, H3MEPSTH TIEUO CH-
ne1. PaboTaTh B mape, rpyrmie npy BBHITIOJIHEHUH MPAKTHYECKUX 3aIaHHH.

Haxoauth B nomonHuTeNbHOU JuTeparype u MHTepHeTe nHOOpMALMIO O 3HAYEHUU CTATHKU B CTPOUTENb-




CTBE, TEXHUKE, OBITY, 00bsICHEHHE (POPMBI U pazMepOB OOBEKTOB MPUPOALL. ['OTOBUTH MPE3EHTALUU U CO-
00111eHus, BBIIOIHSATH UCCIIEI0BATEIbCKIE PA0OTHI 110 3alaHHBIM TEMaM

PaGorate B nape npu BBIIOJHEHUH JJAOOPATOPHOM pabOTHI.

JlaBatb omnpeeneHue NOHATHNA: HEC)KUMaeMast

JKUJKOCTb, PABHOBECHE KUJIKOCTH U I'a3a, THIPOCTATUUECKOE JaBJICHUE, JaMUHAPHOE TEUEHHUE, TypOyJIeHT-
Hoe TeueHue. Pacrio3HaBaTh, BOCIIPOM3BOIUTH U HAOII0AATh JJAMUHAPHOE U TYpOYJIEHTHOE TEUEHUE JKUIKO-
ctu. HaxoauTte B KOHKPETHOM CUTYallMM 3HAYEHUs JABJICHMS B ITOKOSLICHCS KUIKOCTH WM rase. dopmy-
aupoBath 3akoH [lackans.

[TpumensTs 3akon Ilackans s 00OBSICHEHUS THAPOCTATUYECKOTO MapaioKca, Uil OOBSICHEHUs MPUHIUIA
JeMCTBUS THAPABIMYECKOrO IIpecca U BBIYMCICHHS TapaMeTpoB Mpecca.

®opmynupoBaTh 3akoH Apxumena. IIpu MeHATH 3akoH Apxumena Juis peuieHus 3ajnad. PaccuuTeiBaTh
IUIOTHOCTH TeJIa 10 €ro MOBEJCHUIO B XKUAKOCTH. OnpeaesnsT BO3MOKHOCTh IJIaBaHUs Tela.

CocraBnsith ypaBHeHUE bepHy/uM B KOHKpPETHBIX cuTyanusx. OnpenensiTh, UCIOJIb3YysS COCTaBICHHOE
ypaBHEHHE, HEU3BECTHBIC BEJIMUMHBI.

[TpuBOIUTE HpHUMEPHI, WIUIIOCTPUPYIOLIUE BbINOJIHEHHE ypaBHeHUS bepHymuim. [IpumensTs ypaBHeHue
bepuynnu 11 onucaHus JBM)KEHUS JKUIKOCTH B PACTEHUSX U )KUBBIX OpraHu3Max.

Koinebanus u BOJIHBI

MexaHunueckue KojaeOaHus ¥ BOJIHBI.
AMIaTya, mepuo, 4actoTa, gaza
kosiebanuil. [IpeBparenus sHepruu
pu KoJeOaHusx. Buinyscoennvie Ko-
nebanus, pezonanc. Ilonepeunsie u

IMPOAOJbHBIC BOJIHBI. 3HepFI/I$I BOJIHBI.

Wutepdepeniys u audpaxiiys BOJIH.
3BYKOBBIE€ BOJIHBI.

JlabopaTopnasi pabora Ne4 «J3me-
pEHHE YCKOPEHUs] CBOOOAHOTO Majie-
HUS»- KOCBEHHBIE U3MEPEHUS

JlabopaTopnasi pabora NeS «IIpu
3aTyXaHUHW KOJIeOaHU aMIUIUTyaa
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JlaBaTh ompezeneHue MOHIATHIA: KoleOaHus, KoiedaTenpHasi CUCTEMa, MEXaHUYecKre KoueOaHus, TapMOHHU-
Yyeckue KoiebaHusi, CBOOOIHbIE KOJeOaHus, 3aTyXaronue Kojie0aHusl BRIHYKICHHBIC KOJIeOaHUsI, pe30HAHC,
CMeIlIeHre, aMIUINTY1a, TIEPUO/JI, YaCTOTa, COOCTBEHHAs 4acToTa, dasa.

HazbiBaTh ycia0BHsI BOSHUKHOBEHMSI KojieOaHui. [IpuBoauTh npuMepsl KoeOaTeIbHbIX CUCTEM.

OnuceIBaTh MOJIETU «IIPYKUHHBIA MasSTHUK» «MAaTEMATHUECKUN MasSTHUKY.

HCpC‘II/ICJ'ISITI) BUJIbI KOHG6&TCJ’[BHOFO JABHUXXCHUA, UX CBOﬁCTBa.

Pacnio3naBath, BOCTIpOU3BOINTE, HAOMIOJaTh TapMOHUYECKUE KoJieOaHus, CBOOOIHBIE KOIeOaHus, 3aTyxa-
IOIIUE KOJICOAHMsI, BRIHYKICHHBIC KOJICOaHMS, pE30HAHC.

[Tepeuucnars crocoObl MOMydeHUs: CBOOOAHBIX U BEIHYKJACHHBIX MEXaHHUUECKUX KOJICOaHHIA.

CocTaBisTh ypaBHEHHE MEXaHUYECKUX KOJIeOaHH, 3alMChIBaTh €ro pernieHne. OnpenensTh 10 YpaBHEHHUIO
K0J1e0aTeNbHOTO ABMKECHUS MTapaMeTphl KoleOaHu .

[IpencraBisaTh rpaduyecKu 3aBUCUMOCTb CMEILIEHUS, CKOPOCTH U YCKOPEHHUS OT BPEMEHU NPHU KoJeOaHUIX
MaTEeMaTHYECKOTO U MPYKUHHOTO MasSTHUKOB. OnpeaensTs Mo rpaduKy XapaKTepUCTUKU KOJeOaHUl: aM-
IUINTYAY, IEPUOL U YaCTOTYy.

N300paxath rpaguuecku 3aBUCUMOCTh aMIUTUTY/IbI BBIHYKIEHHBIX KOJIEOAHUH OT 4aCTOTHI BBIHYXKIAIOIIEH
CWJIBI. AHATM3UPOBATh U3MEHEHNE JAaHHOTO TpaduKa MpU U3MEHEHUU TPEHUS B CUCTEME.

BbIYHCcHsTh B KOHKPETHBIX CUTYallMAX 3HAYCHUS TMEpHoja KoleOaHWi MaTeMaTHYeCKOTO M MPYKUHHOTO
MasiTHHUKaA, 3HepFI/II/I MasiTHHUKA.




00paTHO MPOIMOPLHOHATIFHA BPEMEHU -
MIPOBEpKa TUIOTE3 (B TOM YHCTIE
UMEIOTCSl HEBEPHBIE)

KonTposbsnas pabora Ne 1 o teme:
«Mexanukay

OOBACHATH NMPEBpAIICHUS SHEPTHH MTPU KOJICOAHUAX MATEMAaTHUYECKOTO MasiTHUKA U TPy3a a Ipy>KUHE.
HccnenoBaTh 3aBUCHMOCTH Iepuo/a KojeOaHUH MaTeMaTHYECKOTO MasTHUKA OT €ro JUTMHBI, MAacChl U aM-
IUTATYTBI KOJIEOAHUH.

HccenenoBaTh 3aBUCHMOCTH ITEpHO/Ia KOJIeOaHuil rpy3a Ha MPY>KUHE OT MAcChI rpy3a KECTKOCTH MPY>KUHBI.
PaGoTarh B mape u rpymne Nnpu pelieHrud 3a7ad U BBHIIOJHEHUH MPAKTUYECKUX 3aJaHHUN, UCCIICTOBAHHIA,
IUITAHUPOBATh SKCIIEPHMEHT.

Bectu muckyccuto Ha Temy «Poinb pe3oHanca B

TEXHHUKE U OBITY».

Haxonuts B nureparype u MaTepHeTe nHpopManuo 00 HCIOIb30BaHNH MEXAaHUYECKUX KOJIeOaHU B MpH-
Oopax reojoropa3Besiki, yacax, Apyrux ycTporcTBax.

JlaBatp ompeneneHue MOHSATHIA: MEXaHUYeCKasl BOJIHA, MOTIEpEeYHasi BOJIHA, MPOIOJIbHAS BOJHA, CKOPOCTh
BOJIHBI, JUIMHA BOJHBI, (pa3a BOJIHBI, IUNIOCKAs! BOJTHA, BOJIHOBAS! TOBEPXHOCTh, ()POHT BOJIHBI, JIyU, 3ByKOBas
BOJIHA, TPOMKOCTh 3BYKa, BBICOTA TOHA, TEMOp, OTpakeHUE, MPEIOMIICHHUE, MOTIIOMIEHUE, HHTEPPEPEHIIHS,
mudpakmys, MoIprU3ais MEXaHMYECKHX BOJIH, KOTEPEHTHBIE HCTOYHUKH, CTOSYasi BOJHA, aKyCTHYECKUN
PE30HAHC, IUIOCKONOISIPU30BaHHAS BOJIHA.

[TepeuncnsTh CBOMCTBa MEXaHUYECKUX BOJIH.

Pacrnio3HaBaTh, BOCHpPOHM3BOIUTH, HAOIIOAATh MEXAaHHMUECKHE BOJHBI, MOIEPEYHBIC BOJHBI, MPOJIOJIEHBIC
BOJIHBI, OTPAKEHHE, TPEIIOMJICHHE, TOTJIOIIEHHE, HHTePPEePEHIINIO, TUPPAKIUIO U TTOISAPU3ALHNIO MEXaHH-
YECKUX BOJIH.

Has3piBaTh XapaKTepHCTUKH BOJIH: CKOPOCTh, YaCTOTA, ITMHA BOJHBI, pPA3HOCTH (a3.

MouJiexy.asip-
Has pusuka u
TepMOANHAMH-
Ka.- 50 u.

OcHOGbl MONEKYIAPHO- KUHEmUYe-
CKoll meopuu

IIpenMer u 3a1a4u MOJIEKYJISPHO-
kuHerndeckoit reopuu (MKT) u tep-
MOJINHAMUKH.

OKcrnepuMeHTaJIbHbIE I0Ka3aTeNbCTBA
MKT.

AOcomtoTHas TemrepaTypa Kak
Mepa CpelHel KUHETUYECKOM DHep-
UM TETJIOBOTO JABM)KEHUS YaCTHUIL
BelecTsa. Moneinb naeaabHOro rasa.
JaBnenue raza. CBs3b MEX1y J1aBJie-
HUEM U CPEIHEN KHHETUYECKOU DHEP-
THEN MOCTYNATENBHOIO TETNIOBOTO
JBHKEHHSI MOJIEKYJI UJIEAJIBHOTO Tra3a.
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JlaBaTh ompeneneHHe MOHATUN: TEIUIOBHIE SIBICHHSI, MAKPOCKOMMMYECKHUE Tela, TEIUIOBOE ABMXKEHHUE, Opo-
YHOBCKOE JBWXKeHUe, 11U y3usi, OTHOCUTEIbHAS MOJIEKYJIIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIIpHAs
Macca, MOJIEKyJia, Macca MOJIEKYJIbI, CKOPOCTh JBUKEHHUS MOJIEKYJIbl, CPEIHSISI KUHETUYECKAast

SHEPTUSI MOJICKYJIbI, CHJIbI B3aMMOJICUCTBHUS MOJIEKYJ, UACAIbHBIA Ta3, MUKPOCKOIUYECKHE TMapameTphl,
MaKpOCKOIUYECKHE TTapaMeTphl, TaBJIeHHE ra3a, abCoN0THAs TeMIEpaTypa, TETIOBOE PaBHOBECHE, MKT.
[lepeuncnarh MUKPOCKOIIUYECKHE U MAKPOCKOIMUYECKHUE TapaMeTpsl raza. [lepeduncnsars OCHOBHBIE IMOJIO-
xenus M KT,

MPUBOJUTH MPUMEPHI, PE3yIbTaThl HAOIIOACHUN M OMHUCHIBATH DKCIEPUMEHTHI, JOKA3BIBAIOIINE WX CIIpa-
BEJIJIUBOCT.

Pacmo3HaBaTh ¥ ONMKCHIBATH SIBJICHUS: TEIJIOBOE JIBWIKEHHE, OpOYHOBCKOE IBIOKeHHE, muddy3us. Bocmpo-
U3BOJUTH U OOBSICHITH OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CKOpPOCTH nuPy3un oT TemmepaTypsl U
arperaTHOTo cocTosiHus BemecTBa. Habmonars nuddys3uto B )KUIKOCTIX U Ta3ax.

Hcnonb30BaTh NOJIy4eHHbIE HA YPOKaX XMMHUU YMEHHUS ONPENEsATh 3HaUYEHUsI OTHOCUTEIbHON MOJEKYJISIp-
HOM Macchl, MOJSIPHOM MAacChl, KOJMYECTBA BEIIECTBA, MAcChl MOJIEKYJbI, (hOpMYIUPOBaTh (HU3MUECKUIA
CMBICJI TIOCTOSTHHOM ABOTAaJIpO.

OnuceiBaTh METOBI ONPEIETICHUS Pa3MEPOB MOJIEKYJI, CKODOCTH MOJIEKYJI.




OneHuBaTh pa3Mep MOJIEKYJIBI.

OOBSICHITH OCHOBHBIE CBOWCTBA arperaTHbIX COCTOSTHUI BEIIECTBAa HA OCHOBE MKT.

Co31aBaTh KOMIBIOTEPHBIE MOJICIH TEIUIOBOTO ABMXKEHUS, OPOYHOBCKOTO ABIDKEHHUS, SIBICHUS TUPPYy3HUn B
TBEPABIX, KHUAKUX U Ta3000pa3HbIX Tenax, onbita [leppena.

OnpenensaTb rpaHULbl €€ IPUMEHUMOCTH.

CocrtaBnsath ocHoBHOE ypaBHeHUe MKT maeanbHOro raza B KOHKpETHON cuTyanuu. Onpenensarb, UCIOJIb-
3ysl COCTaBJIEHHOE YPAaBHEHUE, HEU3BECTHBIC BEIIMUMHBL.

CocTaBisTh ypaBHEHHE, CBSI3bIBAIOIIEE JaBIICHUE MJICANBHOIO ra3a Cco CpeaHell KMHEeTHMYeCKOW >Heprueut
MOJIEKYJ, B KOHKPETHOH cutTyauuu. OnpenensaTh, UCHOJIb3ysl COCTABIEHHOE YpaBHEHHE, HEU3BECTHBIC Be-
JIUYHHBIL.

Ypa(meHue COCmMosAHUA

Mopnenb uneanbHOro ra3za B TEpMOJIU-
HaMUKe: ypaBHeHUuEe MeHieneeBa—
Kitanielipona, BelpaxeHue Il BHYT-
peHHel sHepruu. 3akoH JlanbToHa.
I'a30BbIC 3aKOHBI.

JlaGopaTopnasi pa6ota Ne 6 «lc-
CJIeZIOBaHUE U30IPOIIECCOB-
uccnenoBanus ( MccnenoBanue 3aKko-
Ha ['eii-JTroccaka)
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CocTaBnsTh ypaBHEHHUE, CBA3BIBAIOIIEE JAaBJICHUE HMJICATLHOTO ra3a ¢ aOCOJIOTHON TeMIiepaTypoi, B KOH-
KpeTHOU cuTyauuu. OnpenesnsaTs, UCIOIb3ys COCTABICHHOE YPABHEHHUE, HEU3BECTHBIE BEINYMHBI.
W3mepsaTh TemMnepaTypy KUAKOCTH, Ta3a )KUIAKOCTHBIMU U HU(POBBIMU TEPMOMETPAMHU.

PaboTtats B nape, rpymne npu BbIIIOJHEHUN IPAKTUUYECKUX 3aJaHHH.

Haxonuts B 1ONONHUTENBHOM JInTepaType U VIHTepHETE CBEIEHMS 110 UCTOPUM Pa3BUTHUS AaTOMUCTUYECKON
TEOPUU CTPOCHMSI BEILIECTBA.

CocTaBisiTh ypaBHEHHE COCTOSIHUS UJICAJIBHOTO ra3a U ypaBHeHHEe MeHeneeBa-Kianelipona B KOHKpeTHOM
CUTyalUU. BEIUUCIIATH, UCIIOJIB3YS COCTABICHHOE YPAaBHEHUE, HEU3BECTHBIE BEINYMHBI.

Pacnio3naBaTh 1 OMCHIBaTH U30IIPOLIECCHI B UCAIBHOM Trase.

[TporHo3upoBaTh 0COOEHHOCTH MPOTEKAHUS U30MPOLIECCOB B UECAIHHOM I'a3e HA OCHOBE YpaBHEHHH COCTO-
SIHUS UJIeTTIbHOTO Ta3a u MenaeneeBa- Kianelpona.

OO60CHOBBIBAaTh U OTCTaWBATh CBOU MPEAIOJIOKEHHS.

@opMyIHMpPOBATH ra30BbIE 3aKOHBI U ONPEEIATh TPAHULIBI UX IPUMEHUMOCTH.

CocTaBisATh ypaBHEHMS ISl UX ONUCAHUSA. BBIUNCIIATH, HCTIONB3YsI COCTABICHHOE YPAaBHEHUE, HEU3BECTHBIE
BEJINYUHBI.

[TpencraBasaTs B Buje rpaduKOB M30XOPHBIH, N300apHbIi U H30TEPMUYECKUN TPOLIECCHI.

OmnpenensaTs no rpadpukaM xapakTep npoiecc a

U MakpoIapameTpbl UIealbHOrO rasa.

HccenenoBats 3KCIIEPUMEHTAIBHO 3aBUCUMOCTH MEXAY MaKkpoIiapaMeTpamMu Py U30MpoLeccax B rase.
W3MepaTh JaBiieHHe BO3yXa MaHOMETpaMH U IU(POBBIMU JaTYMKAaMU JIaBJICHUS ra3a, TeMIepaTypy rasa -
KHUJIKOCTHBIMM T€PMOMETpaMH M LHUQPPOBBIMH TEMIIEPATYPHBIMU JATYUKaMHU, O0BEM raza - ¢ MOMOIIBIO
cuib(oHa.

PaGorate B nape, rpynie npu BHIIOJHEHUH MPAKTUYECKUX 3a/laHUH.

Haxonuts B muteparype u MHTepHETe HH(OPMAILIHIO [0 3aJaHHOH TeMe.

["'0TOBUTH Mpe3eHTaluu U COOOICHHUS [0 U3YYEHHBIM TeMaM (BO3MOKHBIE TEMBI IIPEJICTAB JICHBI B yUeOHHU-
Ke).

IIpuMeHATh MOJENb UACAIBHOIO ra3a JUlsl ONIMCAHUS IIOBEICHUs] PEaIbHbIX Ia30B.




B3aumnuvie npeepawienun ycuoko-
cmu u 2aza

ArperaTHble COCTOSIHHSI BEILIECTBA.
®da3oBsie iepexobl. [Ipeodpazosa-
HUE PHEPruu B (ha30BbIX MEPEX0/Iax.
Haceplmiennbie 1 HEHACHIIIIEHHBIE T1a-
pbl. Bnaxxnocts Bo3ayxa. Mojienb
cTpoeHus xuakocren. [loBepxHoct-
HOE HaTshKeHHe. MoJienb CTpoeHus
TBEPJBIX Te1. MexXaHW4YEeCKHUe CBOM-
CTBa TBEPJBIX TEIl.

JladopaTopHasi padora Ne 7 «M3me-
pEHME YIEIbHOUN TETIOTHI IIJIABJICHUS
Jba- KOCBEHHBIE U3MEPEHUS)
JladopaTopnasi padora Ne 8

«HccnenoBannue oCThIBAHUS BOOBI

(uccnenoBaHus )»

KonTposbHnas padora Ne 2 no teme:
«Monexynapuas ¢usuxa»
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I[aBaTB OIIPCACIICHUC TTOHSATHH: HUCIIapCHUEC, KOHACHCALUA, KHUIICHHUC, TUHAMHWYCCKOC PABHOBCCHUC, HACLI-
IIEHHBIN [1ap, HEHACBILLEHHBIH Map, KpUTHYECKas: TEMIIEpaTypa, TEMIIEpaTypa KUIIEHHsI, a0COIIOTHAs BiIaXK-
HOCTb BO34YyXa, MapUUaJIbHOC JABJICHUC, OTHOCUTCIIbHAA BJIAJKHOCTH BO3yXa, TOUKA POCHI.

Pacrnio3HaBaTh, BOCIPOU3BOAMUTH, HAOIOIATh SBJICHUS: UCIIApEHHUE, KOHJCHC AL, KUIIEHUE.

OnuceiBaTh CBOMCTBA HACHIIIEHHOT'O IIapa.

Co31aBaTh KOMIBIOTEPHbBIE MOJIEIH JUHAMUYECKOTO PAaBHOBECHSI.

N3mepsTh BIaXHOCTh BO3/IyXa C MOMOIIBIO TUTPOMETpA U NicuxpoMerpa. OnuchiBaTh YCTPOMCTBO TUTPO-
MeTpa U IICUXPOMETpa.

OnpenensiTb OTHOCUTENBbHYIO BIAXKHOCTh 10 ICUXPOMETPUUECKOMN TaOIuIIE.

OnpenensaTs aOCONIOTHYIO BIQKHOCTh BO3/1yXa, NMaplHaibHOE JaBJI€HUE, OTHOCUTENIbHYIO BJIQXKHOCTh BO3-
JlyXa, TOYKY POCBI B KOHKPETHBIX CUTYalUgX.

Haxonuthe B nuteparype u MHTepHeTe nH(pOpMalMIO, TOTOBUTh NMPE3EHTALUU U COOOLICHUS O BIUSHUU
BJIQKHOCTH BO3/lyXa Ha MPOLIECCHI )KU3HEESTEIbHOCTH YEIOBEKA.

[TepeuncnsaTh cBOMCTBA )KUJIKOCTU M OOBACHATH UX C MOMOILBIO MOJIENIN CTPOEHUS JKUIKOCTH, CO3AaHHON
Ha OCHOBE MKT.

JlaBaTh ompeneneHne NOHATUI: CUJla TOBEPXHOCTHOI'O HATSKEHUS, KOA(M(OUIIMEHT NOBEPXHOCTHOIO HATs-
JKEHUS1, IOBEPXHOCTHAsL SHEPTUSI.

Pacrnio3HaBaTh ¥ BOCIIPOU3BOAUTE IPUMEPHI IPOSIBICHUS AEHCTBHSI CUIIbI IOBEPXHOCTHOI'O HATSHKEHUS.
OnpenensaTh CHITy MMOBEPXHOCTHOTO HATSDKEHUS, KO3()(PHUIIMEHT TOBEPXHOCTHOTO HATSKEHUS, IOBEPXHOCT-
HYI0 HEPTHIO JKUIKOCTH B KOHKPETHBIX CUTYyalHsIX.

Paznuyarh cMayMBaroniyie 1 He CMaunBalOIIMEe TOBEPXHOCTh KUIKOCTH.

OOBACHATH NPUUYUHY JABHKEHUS KHUJIKOCTU MO KaMJUISIPHBIM TpyOKaM.

PaccuuThIBaTh BBICOTY NOIHATHUS (OITyCKAHUS) )KUAKOCTH MO KaWIUISPY.

Haxonuts B nmuteparype u MHTepHETE MHPOPMALNIO, TOTOBUTh NMPE3EHTALMU U COOOIIEHUS O MPOSBICHUN
JENCTBUS CUJIbI TOBEPXHOCTHOT'O HATSKEHUS B KUBOU MTPUPOJIE

OcHO6bl mepMOOUHAMUKU

BuyTtpennsis sneprus. Pabora u ren-
Jonepeada Kak CrocoObl U3MEHEHUS
BHYTpPEHHEN dHepruu. Ilepselii 3aKkoH
TePMOJAMHAMUKH. ATMa0aTHBIN MPO-
necc. Bmopoii 3akon mepmoouHamu-
KU.

[TpeoOpa3oBaHus S3HEPTUH B TEILIO-
BbIX MamnHax. KII/] TernmoBoi ma-
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JlaBaTb ompeneiieHue MOHATUN: TEPMOJAMHAMMUYECKAs CUCTEMA, U30JIMPOBAHHAS TEPMOIAUHAMUYECKAS CH-
CTEMa, PaBHOBECHOE COCTOSIHHE, TEPMOJAMHAMUYECKUIN MPOLECC, BHYTPEHHSAS dHEPrUs, BHYTPEHHSs DHEP-
rUsl UACAIBHOIO Ias3a, TeINIOEMKOCTb, KOJIMYECTBO TEIUIOTHI, yAEIbHAas TEIIOTA IUIaBICHUS, YACIbHAs TEll-
JoTa mapooOpa3oBaHus, yJelbHasl TEIJIOTa CropaHHs TOIUIMBA, paboTa B TepMOJMHAMHUKE, aanaOaTHBIN
npoiiecc, 00paTUMBbIN Ipoliecc, HeOOpaTUMBIH Mpoliecc, HarpeBaTelb, XOIOAUIBHHK, pabodee Teso, Terio-
Bou asuratens, KII/I remmoBoro asurarens. Pacno3HaBaTe TEpMOIMHAMUYECKYIO CUCTEMY,
XapaKTEPU30BaTh €€ COCTOSHUE U NPOLECCHI

WU3MEHEHUS COCTOSIHHUSL.

[TpuBOANTE MPUMEPHI TEPMOJUHAMUYECKUX CUCTEM U3 Kypca OMOJIOIMH, XapaKTepPHU30BaTh UX, ONUCHIBATH
WU3MEHEHUS COCTOSIHUM.




muHbl. ukn KapHo. Dxonornyeckue
po0JIeMbI TEIIIOHEPTETHKY.

KonTposbsnas pabora Ne 3 o teme:
«Tepmogunamuka»

OnuceiBaTh COCOObI U3MEHEHUSI COCTOSTHUSI TEPMOJAMHAMHUYECKON CHUCTEMBI TyTEM COBEPIICHUS MEXaHHU-
YEeCKOM pabOThI U MPH TEIUIONEpeaaye.

CocTaBiATh YpaBHEHHUE TEIJIOBOTO OajlaHCa B KOHKPETHOM cUTyaluu. BeIUUCHATH, UCHOIB3YsI COCTABIICH-
HOE ypaBHEHUE, HEU3BECTHBIC BEJIMUMHBI.

PacrioznaBath (a30BbIC MEPEXO/IBI MIEPBOTO POJA U COCTABIATH YpaBHEHUS s (a30BBIX MEpexo0B. Bri-
YUCJISATh, UCTIOJIb3YS COCTAB JICHHbIC YPABHEHH S, HECU3BECTHBIC BEIIMUUHBI.

OrnpenensTh 3HaYEHUsI BHYTPEHHEH SHEPTUU

UJCABHOTO Ta3a, U3MEHEHUE BHYTPEHHEHW SHEPTHHM HJICATbHOTO raza, padoThl MJICATBLHOTO Ta3a, padoThl
HaJ[ UACAIbHBIM Ia30M, KOJIMUYECTBA TEIJIOTHl B KOHKPETHBIX CUTYAIIHSIX.

OnpenensaTh 3HaueHUE pabOThl UACATHLHOTO ra3a Mo rpaguKy 3aBUCUMOCTH JaBJieHUs OT 00bEMa MPHU U30-
OapHOM TIpoliecce.

OnuceIBaTh TEOMETPUUYECKUIN CMBICT pabOThI M PACCUUTHIBATH €€ 3HAYCHHE MO0 rpaduKy 3aBUCUMOCTH JaB-
JICHUS MACAJILHOTO ra3a oT 00bhéMa.

®opMynHpOBATH MEPBHIN 3aKOH TEPMOJAMHAMUKH.

CocTaBiaTh ypaBHEHHE, ONMUCHIBAIOINIEE IMEPBBI 3aKOH TEPMOIWHAMUKH, B KOHKPETHBIX CHUTYaLUSIX IS
M30IMPOIIECCOB B UJI€AJIbHOM Tase.

Brruuciste, HCNOJB3Ys COCTABIEHHOE YPAaBHEHHE, HEU3BECTHHIE BETMYUHBI.

Pasnmuyare obpaTumble 1 HeoOpaTuMbIe Tporiecchl. [loaTBepkaaTh MpuMepaMu HeOOPATUMOCTh TETLIOBBIX
MPOIECCOB.

dopMynHpoBaTh BTOPOM 3aKOH TEPMOJWHAMHKH, HA3bIBATh TPAHUIIBI €0 MPUMEHUMOCTH, OOBSICHATH €0
CTaTUCTUYECKUN XapaKTep.

[TpuBOANTH IPUMEPHI TETUIOBHIX JABUTATENICH, BBIJIETSATh B IPUMEpPaX OCHOBHBIC YACTH JIBUTATEJIEH, OMTUCHI-
BaTh MPUHLINI JIEHCTBHUS.

Boeruucsats 3nauenust KI1/[ remioBoro gBurarens B KOHKpETHBIX cutyanusix. Onpenensats 3HadeHust KI1/]
TEIUJIOBOTO JABHUTraTes, paboTaroiero mo nukiay KapHo, B KOHKPETHBIX CUTYaIUsX.

['oToBUTH TIpe3eHTAIlMU M COOOIIEHUS TTO M3YyUYEHHBIM TeMaM (BO3MOYKHBIE TEMBI MPECTaBICHBI B yUeOHU-
Ke).

Co3aBaTh KOMITBIOTEPHBIE TETUIOBBIX MAIIIUH.

Haxoauts B muTeparype uHbopMaIuio o npodiemax

OXpaHE OKPY>KaroIIEH Cpeibl.

Y4acTBOBaTh B JUCKYCCHH O MpOOJIeMaxX dHEPreTUKH U OXpaHE OKPYXKAroMIeW Cpeibl, BECTU AUAJOr, OT-
KPBITO BBIPAXaTh M OTCTAWBATh CBOKO TOUYKY 3PEHHS, BHICITYIIIMBATh MHEHHUE ONMOHEHTA.




DJIeKTPOANHA-
MHKH.- 50 4

dnekmpocmamuka

[TpenMert u 3a1a4u >IEKTPOIUHAMHU-
KH. DJIEKTPUUECKOE B3aUMOJICHCTBHE.
3aKOH COXpaHEeHHUsI SJIEKTPUUECKOTO
3apsaa. 3akoH Kynona. Hampsixen-
HOCTb U OTEHIUAN 3JIEKTpOoCcCTaThye-
ckoro noJjs. [Ipunnun cynepno3uuuu
AJIEKTPUYECKUX MoJel. Pa3HOCTh 1o-
TeHUHaoB. [IpOBOHUKY U TUAIIEK-
TPHUKU B DJIEKTPOCTATUIECKOM TIOJIE.
DnekTpuueckas emkocTh. Konaenca-
TOp. DHEPrus AIEKTPUIECKOTO MOJIS.
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JlaBaTb ompeneneHue NMOHATUH: IEKTPUYECKUH 3apsif, dJIEMEHTAapHBIA JJIEKTPUYECKUN 3apsil, TOYCUHbIN
AIIEKTPUUYECKUM 3apsil, CBOOOIHBIN JEKTPUUECKUH 3apsj, dJIEKTPUUECKOE I10J€, HAPSHKEHHOCTD JIEKTPU-
YECKOTO 1107151, JINHUU HAIPSKEHHOCTH JIEKTPUYECKOTO I0JISA, OJXHOPOJHOE JIIEKTPUYECKOE I10JIE, TOTCHIHU-
aJl DJIEKTPUYECKOIO I0JIsA, PA3HOCTh IOTEHLMAJIOB, YHEPrUs JJEKTPUYECKOrO IIOJSA, YKBHUIIOTCHLHAAIbHAS
IIOBEPXHOCTh, IEKTPOCTATUYECKAsT MHAYKLUSA, NOJIApU3ALUA JUNIICKTPUKOB, AUJICKTPUYECKas IIPOHULIAC-
MOCTh BELIECTBA, IEKTPOEMKOCTb, KOHAEHcATop. Pacno3HaBaTe, BOCIPOU3BOAUTE U HAOMIOAATh Pa3/Iny-
HBIE CIIOCOOBI AeKTpu3auu Tes1. OOBACHATH ABICHHE JICKTPU3AIMN Ha OCHOBE 3HAHUN O CTPOCHHHU BeIle-
cTBa.OnKCHIBaTh U BOCIIPOU3BOAUTD B3aUMOJCHCTBHUE 3apsKEHHBIX TEII.

OnuceiBaTh NPUHLUI AEHCTBUA 31eKTpoMeTpa. POpMyIHpPOBATh 3aKOH COXPAHEHUs AJIEKTPUUYECKOTO 3aps
Jla, YCIOBUSI €r0 MPUMEHUMOCTU. COCTABIISITh YPaBHEHHUE, BBIPAXKAIOIIEE 3aKOH COXPAHEHUS AJIEKTPUIECKO-
ro 3apsJa, B KOHKPETHBIX CUTyalUsAX. BeIUMCIATE, UCIIOIB3Ysl COCTABIIEHHOE YPAaBHEHHUE, HEU3BECTHBIE BE-
nuunHbel. @opmynupoBarh 3akoH Kynona, ycinoBust ero npuMeHUMOCTH. COCTaBIISITH YpPaBHEHHE, BbhIpaXka-
foiiee 3akoH KylioHa, B KOHKPETHBIX CUTyalUsAX. BeIUKCIATH, UCHOJIB3YsI COCTABICHHOE YPABHEHUE, HEU3-
BECTHBIE BEIWYMHBI. BBIUMCIATH 3HAYEHUE HANPSKEHHOCTU TOJISI TOYEYHOTO AJIEKTPUYECKOrO 3apsja,
ONpeNeNsATh HAIpaBJICHUE BEKTOpa HANPsHKEHHOCTH B KOHKPETHOW cuTyauuu. PopMyaupoBaTh MPUHLUIT
CYIEPIIO3UIMU IIEKTPUUECKUX MOJIEH.

OrnpenensaTs HaNpaBlIeHWE U 3HAYCHUE PE3YJIbTUPYIOMICH HANPSHKEHHOCTH JIEKTPUUYECKOTO TOJISI CHCTEMBI
TOYCYHBIX 3apsioB. [lepedyncisiTh CBOWCTBA JIMHUK HANPSOKEHHOCTH AJIEKTpHYECKoro mojs. M3o0paxkarh
AIIEKTPUUECKOE TI0JI€ C MOMOIIBIO JIMHUN HanpspKEHHOCTU. Pacnio3naBath U u300paxaTh JTUHUN HAMPSHKEH-
HOCTHU TIOJISi TOYEYHOTO 3apsia, CUCTEMbl TOUEUHBIX 3apsiIOB, 3apsHKEHHON TUIOCKOCTH, ABYX (HECKOJIBKHUX)
OCHOBA TMOBEACHUA B JJIEKTPOCTATUYECKUX MapauIeIbHBIX MJIOCKOCTEH, WIMHAPA; OJHOPOAHOTO U AJIEK-
TpUYECKUX monieil. OnpenensarTs No JUHUAM 3JIEKTPUUYECKOTO TMOJs 3HAKHU ONpeneseHus 3apsaoB. Onuchk-
BaTh MOBEJICHUE MPOBOJHUKOB U JUAJIEKTPUKOB B JIEKTPOCTATUYECKOM I10JI€ Ha OCHOBE 3HAHUU O CTPOE-
HUM BellecTBa. Pacnio3HaBaTh M BOCIIPOU3BOIUTD SBJICHUS 3JIEKTPOCTATUYECKON UHAYKIIMU U MOJISIPU3ALUN
JIDIIEKTPUKOB. TeopeTnueckr npeIcKa3biBaTh HAIMYKME 3HAHUM O CTPOEHUH BEUIECTBA, IPOBOJIHUKOB U JU-
AIIEKTPUKOB B dJIeKTprueckoM mosie. OO0CHOBBIBATh M Pa3BUBATH CBOIO TOUKY 3peHUs. COCTaBIsATh paBeH-
CTBa, CBA3BIBAIOIIME HAMPOTSHKEHHOCTD 3JIEKTPUYECKOTO MOJISI B TUDJICKTPUKE C HAMPSIKEHHOCTHIO BHEIIIHE-
0 DJIEKTPUYECKOTO IOJs. BBUMCIATE, MCIOJB3Yysl COCTABICHHOE YpPAaBHEHUE, HEU3BECTHHIC BEIUYUHBI.
OnuceiBaTh NPUHIMI JEUCTBUS JIEKTPOCTATUYECKON 3alIUThl. ONpenenarh MOTeHIMAI 3JIEKTPoCcTaTHYe-
CKOT0 I0JIs1 B JAHHOW TOYKE IOJISL OJJHOTO ¥ HE CKOJBKUX TOYEUHBIX JJIEKTPUUECKUX 3aPAI0B, TOTEHUNAIIb-
HYIO DHEPTHUIO JIEKTPHUECKOTO 3aps/ia ¥ CUCTEMBI DJIEKTPUUYECKUX 3aPsA0B, PA3HOCTh MOTEHIINAIOB, pabo-
Ty 3JEKTPOCTATUUYECKOTO TMOJIs, HANPSHKEHUE B KOHKPETHBIX cuTyanusx. CoCcTaBiATh ypaBHEHUS, CBSA3bIBA-
FOIINE HANIPSHKEHHOCTD 3JIEKTPUYECKOTO MOJIA ¢ PA3HOCTHIO MOTEHIHAIOB. BRIUUCIISTE, HCIIONIB3YS COCTAB-
JICHHO€ YPaBHEHUE, HEU3BECTHBIE BETUYUHBI.

N300pakaTh IKBUMOTECHIIMAIbHBIE TTOBEPXHOCTH JJIEKTPUUYECKOTO 1MoJjsl. Pacrmo3HaBaTh U BOCIIPOU3BOINUTH
SKBUIIOTCHIIMAJIbHBIE TOBEPXHOCTH MOJISI TOYEYHOTO 3aps/id, CUCTEMBbl TOYEYHBIX 3apsiiOB, 3apsSKEHHOMU




TJIOCKOCTH JIBYX (HECKOJBKHX) MapalljIeNIbHBIX TUIOCKOCTEH, 11apa, chepsl, IIUHIPA; OJHOPOIHOTO U HE-
OJIHOPOAHOTIO ANIEKTpUYecKuX noyieid. OOBACHATh YCTPOUCTBO, IPUHITUI JICHCTBUS,

MPaKTUYECKOE 3HAYCHUE KOHJIEHCATOPOB. BBIYHUCIIATH 3HAUCHUSI JIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOPa,
3apsifa KOHJEHCATopa, HampshHKEHUS Ha OOKIaJKaxX KOHAEHCATopa, MapaMeTpoB IUIOCKOTO KOHIEHCATopa,
SHEPTUU JIECKTPUUYECKOTO MOJIS 3aPsHKEHHOTO KOH/IEHCATOPa B KOHKPETHBIX CUTYaIUsIX.

PaccuntbiBaTh 0011y10 EMKOCTH CUCTEMBI KOHJIeHCaTOpoB. HaxonuTte B VIHTEpHETE U TONOTHUTENBHOM JIH-
Teparype nHGOpMAIHIO 00 OTKPHITHU AJIEKTPOHA, UCTOPUU U3YUCHUS DJICKTPUUYCCKUX SBICHUH. [ 0TOBUTH
MPE3EHTALMU U COOOIIEHUS IO U3YYCHHBIM TeMaM (BO3MOKHBIE TEMBbI IIPEICTABIICHBI B yUeOHUKE.

3aKoHbl NOCMOAHHO020 MOKA
ITOCTOSIHHBIN 2JIEKTPUYECKHUN TOK.
Cwuiia Toka. ConpotuBieHue. 3akoH
Owma i yuactka uenu. [locnenosa-
TEJIBHOE U NapauielIbHOE COETUHEHUS
MIPOBOAHKUKOB. PaboTa 1 MOITHOCTH
TOKA. DJIEKTPOABMKYILAs CUJIa
(BAC). 3akon Oma 15 TOJIHOU AJIEK-
TPUYECKOM LIETH.

JlabopaTopnasi paGora Ne9
«HccnenoBanme 3aBHCHMOCTH
HaIpsKEHUsT Ha TMOJI0CaX UCTOYHUKA
TOKa OT CUJIbI TOKAa B LICITN»

JlaGopaTopnasi pa6ota NelO
«HamnpsxeHue npu nociaenoBaTelb-

HOM BKJIFOUEHHH JIAMIIOYKHU U PE3U-
CTOpa HE PaBHO CyMMe€ HAINPS)KEHUU
Ha JIaMIIOYKE U PE3UCTOPE- TPOBEPKA
THUIIOTE3

JladopaTopnasi padora Nell «3-
Mepenue J/[C ucrouyHuka Toka u -
BHYTPEHHETO COIIPOTUBJICHUS UCTOY-
HUKAa TOKa» -TIPSIMbIE U KOCBEHHBIE
WU3MEPEHHS N3MEpPEHNe
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JlaBaTh omnpenenacHue MOHATHI: 2JIEKTPUYECKUN TOK, CUJIa TOKA, BOJbT-aMIIEpHAasl XapaKTePUCTHKA, JJIEK-
TPUUECKOE COIPOTUBIIEHUE, CTOPOHHUE CUJIbI, BJIEKTPOABUKYILIAs CUJIA.

Ilepeuncnarh yciioBus CylECTBOBAHMS AJIEKTPUUECKOT0 TOKA. Pacrio3HaBaTh 1 BOCIIPOU3BOJUTD SIBIICHUE
AIIEKTPUYECKOTO TOKA, IEUCTBUS AIEKTPUUECKOTO TOKA B IPOBOAHUKE. OOBSICHATh MEXaHU3M SIBJICHUN Ha
OCHOBaHUU 3HAHUM O CTpOEHUH BelecTBa. Co3aaBaTh KOMIIBIOTEPHBIE MOJEIH 3JIEKTPUUECKOTO TOKA.
[Tonb30BaThCsa aMIEPMETPOM, BOJIBTMETPOM, OMMETPOM: YUUTHIBATH OCOOEHHOCTH U3MEPEHUS] KOHKPETHBIM
nprOOPOM M ITpaBUJiIa MOAKIIOYEHHUS B 3JIEKTPUUECKYIO 1ienb. McenenoBars SKCIepUMEHTaIbHO 3aBUCHU-
MOCTb CHJIbI TOKA B IPOBOJIHUKE OT HAIIPSKEHUS U OT CONPOTUBIIEHUS NpoBoAHUKA. CTpOUTh rpaduk
BOJIBT-aMIIEPHON XapaKTEPUCTUKH.

®opmynupoBaTh 3ak0oH OMa JUIsl ydacTKa LIeTH, YCIOBHSI €ro IpuMeHUMOCTH. COCTaBIsATh ypaBHEHUE,
onuchIBarollee 3akoH OMa JuIs y4acTKa e, B KOHKPETHBIX CUTYaLUsX.

BbruncnsTe, UCTI0MIB3Ys COCTABIIEHHOE YPaBHEHNE, HEM3BECTHBIE 3HAUEHUS BEJINYMH.

PaccuuTsiBaTh 00111€€ CONPOTUBIICHUE YUaCTKa LIETH IPH MOCJIEA0BAaTEIbHOM U NapajuIeIbHOM COeIMHEHU-
X TMPOBOJIHUKOB, IPU CMEIIAHHOM COEAMHEHUH TPOBOAHUKOB. BBIMOIHATE pacy€Thl CHJI TOKOB U HamIpsi-
KEHHUH B Pa3IMUHBIX (B TOM YHCIIE B CJIOKHBIX) AJIEKTPUUECKUX Hemsix. PopMyIrpoBaTh U UCIOIb30BaTh
3akoH Jlxoyns-Jlenua. Onpeaensats paboTy ¥ MOIIHOCTh 3JIEKTPUYECKOT0 TOKA, KOJTMYECTBO TEIJIOTHI, BbI-
JEJSIOIIENCs B IPOBOAHMKE C TOKOM, IIPH 33JaHHBIX [TapaMeTpax.

®opmynupoBaTh 3akoH OMa JiIsl TOJTHON LENH, YCIOBUS €ro NpuMeHuMocTd. COoCTaBIIATh ypaBHEHUE, BbI-
pakaromee 3akoH Oma JiJ1s TOJTHOM LENH, B KOHKPETHBIX CUTyalUsaX. PacCUUThIBATh, UCIONB3YsI COCTAB-
JICHHOE ypaBHEHUE, HEU3BECTHbBIE BEIMYMHBIL. M3MepsTh 3HaUeHNE AIIEKTPOIBUKYIIIEH CHUIIbI, HAllPsDKEHUE U
CHJTy TOKa Ha y4acTKe LEMH ¢ TIOMOIIbIO BOJBTMETPA, aMIIepMeTpa U HU(POBHIX AATYMKOB HAPSKESHUS U
cuibl Toka. Coburo1aTh MpaBujia TEXHUKU 0€30M1acCHOCTH P paboTe C HCTOUHUKAMHU TOKa.

PaboTatp B nmape, rpymie npu BeIIIOJHEHUN MpakTHUeCKuX 3a1anuil. Haxonuts B mureparype u HTepHeTe
MH(OPMALIHIO O CBSI3U AJIEKTPOMATHUTHOTO B3aUMOJICHCTBHUS C XUMUYECKMMH peaklUsIMU U Ouoioruye-
CKUMH TIPOLIECCaMH, 00 NCIOIB30BAHUHU HJIEKTPUUECKUX SBJICHUH KUBBIMU OpraHU3MaMU U T. JI.

["'0TOBUTH NMpe3eHTAIHN U COOOIIEHUS IO U3YYEHHBIM TeMaM (BO3MOXKHBIE TEMBI MPECTABIIEHBI B yUeOHU-
Ke). BBINOIHATE JONOIHUTENBHBIE UCCIIEI0BATEIbCKUE PA0OTHI 110 U3YYEHHBIM TeMaM (BO3MOKHBIE TEMbI
IpeJicTaBIeHbl B yueOHUKe U B pazzeine «Conepkanue Kypca GU3NKN» JaHHON MpOTrpaMMBbl.




Inexmpuueckuii moK 6 pa3iuUHbIX
cpeoax

DJIEKTPUUYECKUI TOK B MeTajuiax,
AJIEKTPOJIUTAX, MTOTYTIPOBOTHUKAX,
razax u Bakyyme. [linazma. Snexkmpo-
su3. [1oynpoBOTHUKOBEIE PUOOPBHI.
Ceepxnpogooumocmo.

KonTpoubnas padora Ne 4 no teme:

« 3aKOHBI ITOCTOSTHHOT'O TOKa»
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I[aBaTB OMpCACIICHUC MOHATHUH: HOCUTEIIN QJICKTPHUYCCKOI'O 3apsAaaa, Ipo BOAUM OCTb, CBEPXIIPOBOAUMOCTD,
coOCTBEHHAas! IPOBOJAUMOCTb, IPUMECHAS IPOBOIUMOCTD, JIEKTPOHHASI IPOBOAUMOCTS, IBIPOYHAS ITPOBO-
AUMOCTD, IICPEXO0/], BAKYYM, TCPMOIJICKTPOHHAA SMUCCUA, SJICKTPOJIN3, ra3oBBIN paspdn, peKOM6I/IHaI_II/I$I,
MOHU3ALIMS, CAMOCTOSITEIBHBIN pa3psisi, HECAMOCTOSTENbHBIN pa3psi, Mia3ma.

Pacno3HaBaTh M OUCHIBATH SIBIICHUSA MMPOXOKACHUA IJICKTPHUICCKOI'0 TOKA 4€PE3 NPOBOJHUKH, ITOJTYIIPO-
BOJHUKH, BAKYYM, 3JIE€KTPOJIUTHI, ra3bl.

KauecTBEeHHO XapaKTepu30BaTh AJIEKTPUUECKUN TOK B CPEJE: HA3bIBATh HOCUTENH 3aPSI0B, MEXaHU3M UX
o0pa3oBaHUs, XapaKTep ABMXKEHUS 3apsAI0B B SJIEKTPUUECKOM I10JI€ U B €r0 OTCYTCTBHE, 3aBUCUMOCTh CHJIBI
TOKa OT HAIIPSKCHUS, 3aBUCUMOCTDb CHUJIbI TOKA OT BHCIIHHUX yCJIOBI/If/'I.

Teopernuecku npeacka3piBaTh HA OCHOBAHUM 3HAHUW O CTPOEHUU BEILECTBA XapaKTep HOCUTENIEH 3apsI0B
B pa3JIMYHLIX CpE€aax, 3aBUCUMOCTDL COIMPOTUBJICHUA ITPOBOAHUKOB, ITOJTYIIPOBOAHHUKOB H JJICKTPOJIUTOB OT
temneparypsl. [IpuBoauTh prUMepsl PUIUIECKIX

SKCIICPUMCHTOB, ABJIAIOINUXCSA KPUTCPHUAMH UCTUHHOCTHU TCOPETUICCKUX HpeI[CKaSaHHﬁ.

O0GO0CHOBBIBATh U OTCTAWBATh CBOM MPEATIOIOKEHHUS.

[TepeuncnaTb OCHOBHBIE TTOJIOKEHUS TEOPUU AIEKTPOHHON MPOBOJUMOCTH METAIIOB.

BeluucisaTe 3HaUeHUs CpeAHEN CKOPOCTH YHOPSAIOUYEHHOIO JBUKEHHUSI 3JIEKTPOHOB B METaILIE MO e~
CTBHUECM BJICKTPHUYCCKOT'O I10JIA B KOHerTHOfI CUTyalluu. Onpenem{TL COIMPOTUBJICHNEC METAJIJIINYCCKOI'O
MPOBOJHUKA IIPU JAHHOW TEMIIEPATYpE.

DKCHEepUMEHTAIBHO UCCIEA0BATh 3aBUCUMOCTh COITPOTUBIIEHHUS METAIUNIMYECKUX ITPOBOJIHUKOB OT TEMIIE-
paTyphl.

[IpuBOANTE IPUMEPHI CBEPXIPOBOAHUKOB, TPUMEHEHUSI CBEPXIIPOBOAUMOCTH. Y TOUHSATH IPAHUILIBI TPUME-
HUMOCTH 3aKk0Ha OMa B CBS3H C CYHICCTBOBAHUEM ABJICHHA CBECPXIIPOBOAUMOCTH.

[IepeunciaATs OCHOBHBIE ITOJOKEHUS TEOPUU IIEKTPOHHO-IBIPOYHOM MPOBOAUMOCTH MOJYIIPOBOAHUKOB.
HpI/IBO,Z[I/ITI) MMPUMCEPDBI YUCTHIX MOJTYIIPOBOJHUKOB, MMOJYIIPOBOAHNKOB C JOHOPHBIMHU U aKICTITOPHBIMUA
MIPUMECSIMU.

OKCHepUMEHTAIbHO HCCIIEA0BaTh 3aBUCUMOCTh COITPOTUBIICHHSI TOTYIIPOBOJAHUKOB OT TEMIIEpPAaTyphl U
OCBEILIEHHOCTH.

HCpC‘II/ICJ'ISITI) YCIJI0BUs CYIICCTBOBAHUSA DJICKTPUUICCKOI'O TOKA B BAKYyMC. HpI/IMeHﬂTI) 3HAaHUA O CTPOCHUU
BEILECTBA JIJIs1 OTIMCAHUS SIBJICHUS TEPMODJIEKTPOH HOM aMuccuu. ONUChIBaTh MPUHIINII IEHCTBUS BaKyyM-
HOTO JM0/]1a, JJIEKTPOHHO-JIYYEBOUN TPYOKH.

[Tpu BOOUTH MpUMEPHI UCTIOIH30BAHUS BAKYYMHBIX TPHOOPOB.

OOBSCHATH TEOPHUIO TPOBOJIUMOCTH p-n Tiepexoaa. [lepednciisitTh OCHOBHBIE CBOMCTBA P -II - IEpexo/a.
[TpuMeHsITh TEOpHUIO MPOBOAMMOCTH K OMIMCAHUIO PabOTHI AMOA U TPAH3UCTOPA.

[TpuBOIUTE MpUMEPHI UCTIOIB30BAHUS IOy TPOBOAHUKOBBIX TPUOOPOB.

OOBSICHITh MEXaHU3M 00pa30BaHMsI CBOOOTHBIX 3aPSIOB B pPACTBOPAX M PACIUIaBAX DIEKTPOIUTOB.
OnuceIBaTh 3aBUCHMOCTE COIIPOTUBJICHHS SJICKTPOJIIMTOB OT TEMIICPATYPHI.

TeopeTnyeck Ha OCHOBAaHMM 3HAHUM O CTPOCHUU BEILLECTBA ITPEACKA3bIBATH XO/1 POLIECCA DIEKTPOJIN3A.




[TpuBOANUTE PUMEPHI U BOCIPOU3BOIUTH (PU3HUECKUE SIKCIIEPUMEHTBHI, TOJITBEPKIAIOIIHIE BbIICICHUE HA
JIEKTPOJAX BEILECTBA IIPU MPOXOKICHUH IJIEKTPUYECKOTO TOKA Yepe3 MIEKTPOIIUT.

YTOUHATH IpaHULbl IPUMEHUMOCTH 3aKoHa OMa JJIs OMCAHUS IPOXOKIACHUSI SJIEKTPUUECKOT0 TOKA Yepes
DIIEKTPOJIATHI.

[TprMeHsITh 3HaHMsI O CTPOCHUHU BELIECTBA JUIsl ONMCAHUS SIBICHUS JIEKTPOJIN3a.

CocraBATh ypaBHEHHE, ONIUCHIBAIOLICE 3aKOH deKkTponn3a dapanes, 1711 KOHKPETHBIX CUTyaluid. Beranc-
JISTh, UCIIOJIb3YS COCTABIICHHOE YPABHEHUE, HEU3BECTHBIC 3HAUYCHHUS BEJIMUUH.

[TpuBOIMTE NpUMEPBI UCIIOIB30BAHUS JIIEKTPOJIUTA.

OOBACHATH MEXaHNU3M 00pa30BaHMs CBOOOIHBIX 3aps/I0B B ra3ax.

[TpyMeHATh 3HaHMsI O CTPOCHHUH BELIECTBA JUIsl ONIMCAHUS SIBJICHUH CaMOCTOSITEIBHOTO M HECAMOCTOSTENb-
HOTO pa3psaoB.

PacnioznaBaTh, NPUBOAUTE IPUMEPBIL, IEPEUUCIIATH YCIOBUS BOSHUKHOBEHUS CAMOCTOATEIBHOTO U HECAMO-
CTOSATEIBHOTO ra30BbIX Pa3psI0B, Pa3IMUHbIX TUIIOB ra30BbIX Pa3psIOB.

[TpuBOIMTE NpU MEPHI UCTIONb30BaHMS FA30BbIX  3apAIOB.

[lepeuncnaTb OCHOBHbBIE CBOWCTBA U 00JIACTU IPUMEHEHUS T1a3MBbl.

Pabotats B nape, rpymie npu BbIIIOJHEHUN UCCIEI0BATEIbCKUX PabOT, IPU OCYILECTBIEHUHN TeOpeTHYE-
CKUX IPEACKA3aHMI.

Haxonuts B muteparype u MHTepHETE MHBOpManmio 1o 3aganHoil teme. [lepepabaTeiBaTh, aHATU3UPOBATH
U MPE/ICTaBIATh UHPOPMALIUIO B COOTBETCTBUHM C IIOCTABJICHHBIMH 3a/l1a4aMHu.

["'0TOBUTH Npe3eHTAIH U COOOIIEHNUS IO U3YUEHHBIM TeMaM (BO3MOXKHBIE TEMBI MPECTABIEHBI B yUeOHU-
K€.

IIOBTOPE- HroroBasi konTposbHasi padora Ne | 10
HUE 5 3a kypc pusuku 10 kmacca
Jlabopamopnuwui | 1.0nbITHAs IpOBepKa 3aKoHa boia- | &
RPAKMuUKym Mapwuorra.

2.0mnpeneneHue yucia MoJIeKyl
TBEPAOTO TEJA.

3.0npenenenue yaeiabHOro COnpo-
TUBJIEHUS IPOBOIHUKA.

4. VccnenoBanue COOTHOLIEHUS T1€-
pEMEILEHUI P PABHOYCKOPEHHOM
JIBUKCHHH.




TEMATHUYECKOE ILTAHUPOBAHUE C ONIPEJAEJEHUEM OCHOBHBIX BUI0OB YUEBHOM
JAEATEJIBHOCTHU OBYYAIOIIUXCS ITPU U3YYEHUU KYPCA ®U3UKU

11 KJIACC
Conepxanue Kon-Bo OCHOBHBIE BUJIBI ICATEILHOCTH 00YYArOIITUXCSI
JacoB
Pa3nessl nporpaMmmsl Tembl, BXoAsIIIUE B JAaHHBIN pa3-
ae
DJIeKTPOAMHAMHUKA Maznummnoe none 12 JaBaTp onpeaeneHue MOHATHUI: MATHUTHOE MOJIe, MHIYKIMS MATHUTHOTO T0JIs, BUXPEBOE TOJIE,

( mpogoskxenue)- 95 4

MaruutHoe nosie. Bekrop Maruur-
HOM uHAykuuu. [Ipuanyn cynepno-
3ULIMA MarHUTHBIX M0JIed. Maruur-
HOE I10JIE€ TPOBOJHUKA C TOKOM. Jleit-
CTBHME MarHUTHOIO MOJIsSI HA IIPOBOJI-
HHK C TOKOM M JIBUKYILYIOCS 3apsi-
XKeHHYyo yactuny. Cuna AMiepa u
cuna JlopeHna.

cuna Amrepa, cuna Jlopenia, peppo maruetuk, JoMeH, remieparypa Kiopu, MarautHas mpo-
HULIAEMOCTh BEILIECTBA.

JlaBatpb onpeneneHre eqMHULIBI MHAYKIIUM MarHUTHOTO 1oJjs. [lepeuncnsaTb OCHOBHBIE CBOM-
CTBa MarHUTHOTO 1OJIsl. MI300pakaTh MArHUTHBIC JIMHUW TTOCTOSTHHOTO MarHUTa, IPSIMOTO TIPO-
BOJIHHMKA C TOKOM, KaTyIIKU ¢ TOKkoM. HaGmroaTh B3anMoieiicTBe KaTyIIKU C TOKOM U MarHu-
Ta, MATHUTHOM CTPEJIKU U MPOBOJIHUKA C TOKOM, J€MCTBUE MATHUTHOTO IOJISI HA JBHXKYILYIOCS
3apsKeHHYo yactuiy. opmynupoBaTh 3aK0H AMrepa, Ha3bIBaTh

TPaHUIIBI €T0 MPUMEHUMOCTU. OTpeeNsaTh HApaBICHUE TUHUNA WHIYKIIMA MarHUTHOTO TIOJIS C
MOMOIIbIO TIPaBHIIa OypaBUMKa, HAIIPaBIEHUE BEKTOPOB CHIIbI AMIiepa u cuJjbl JIopeHiia ¢ mo-
MOIIBIO TIpaBuia JIeBoM pyku. [IpumensTs 3akoH Amniepa u GopMyITy JUIsl BRIYUCICHUS CHITBI
Jlopenna npu peternn 3anad. OObICHITH MPUHIUTI paOOTHI IUKIOTPOHA U MACC CIIEKTPOTpa-
¢a. [lepedncnsaTh TUIBI BEIIECTB IO MATHUTHBIM CBOMCTBAM, Ha3bIBaTh CBOMCTBA JHa-, Mapa- u
dbeppomarueTHKoB. M3MepsTh CUTy B3aUMOJCHCTBHS KaTYIIKH C TOKOM M MarHUTa.
UccnenoBats MarHuTHBIE CBOMCTBA TEJI, U3TOTOBIIEHHBIX U3 Pa3HBIX MAaTEPUAIIOB.

PabotaTe B mape mpu BHINOTHEHUH MPAKTUYECKUX 3a/IaHUH, B Tape U TPYIIE MPU PELIICHUH 3a-
nad. OObSACHATH MPUHIIMI JEHCTBUS SJEKTPOU3MEPUTENBHBIX TPHUOOPOB, TPOMKOTOBOPHUTENS U
anekTpoaBurarens. Haxoauts B muteparype u MIHTepHETE MHpOpMaInio o BKiIaae Amriepa,
JlopeHna B u3yueHUE MarHUTHOTO TOJISA, pyccKoro ¢usnka CToneToBa B UCCIEAOBAHUE MATHUT-
HBIX CBOWCTB (PEppOMArHeTHUKOB, O MPUMEHEHHUH 3aKOHa AMITIepa, MPaKTHIECKOM HCTIOJIb30Ba-
HUU JICWCTBUS MAarHUTHOTO TOJIS Ha IBUXKYIIUICS 3apsil, 00 YCKOPHUTENSAX dJIeMEHTapHBIX Ya-
CTHII, O BKJIAJI€ POCCUMUCKUX YUEHBIX B CO3/IAHUE YCKOPUTEIEH dJIEMEHTaAPHBIX YaCTHII, B TOM
yrcne B O0beAMHEHHOM UHCTUTYTE siiepHBIX uccnenoBanuii (OVAN) B r. JlyOHe 1 Ha aHIIPOH-
HoM kosutaiinepe B LIEPHe; 06 ncnons3oBanuu ¢heppoMarHeTHKOB, 0 MArHUTHOM T10JI€ 3€MJTH.
['OTOBUTH MPE3EHTAIIMHN U COOOIICHHUS M0 U3 YIYCHHBIM TeMaM (BO3MOKHBIE TEMBI MPEJCTAaB Jie-




Hbl B yUeOHUKE.)

InekmpomazHuUmMHaA UHOYKYUA 18 JlaBatb omnpeeneHue NOHATUI: SBIEHUE 3JEKTPOMAarHUTHOW MHAYKIUH, MAaTHUTHBIN TOTOK,
O/1C nHAyKIMH, UHAYKTUBHOCTB, caMoMHAyKLus, D/1C camonHaykum.

IToTok BekTOpa MarHUTHON MHJYK- PacrniozHaBaTh, BOCIIPOU3BOAMTH, HAOIIOIATh SBJICHUE 3JIEKTPOMArHUTHON MHAYKLUH, TOKa3bl-

LUU. SIBI€HNE 3IEKTPOMarHUTHOM BaTh IPUYMHHO-CIICJCTBEHHBIC CBSI3U NP HAOIOACHNN siBieHus. HabmonaTe U aHanu3upoBath

MHAYKUIUH. 3aKOH 3JIEKTPOMAarHUTHOM HKCIEPUMEHTBI, JEMOHCTpUpYIoLue npasuiio Jlenna.

nHaykuuu. 9/1C unaykuuu B 1BU- ®dopmynaupoBaTh npaBuiio JIeHna, 3aK0H IEKTPOMArHUTHOW MHAYKIMH, Ha3bIBaTh 'PAHULIBI €TO

KyIuxcs npoBoaHukax. IlpaBuio npuMeHUMocTH. MccnenoBarts sBIeHHE 3J1€KTPOMarHUTHON UHIYKLIUH.

Jlenua. SIBieHue caMOMHAYKIMH. [Tepeuncnarp yciioBus, Ipyu KOTOPHIX BO3HUKAET UHIYKIIMOHHBIN TOK B 3aMKHYTOM KOHTYpE,

WHAyKTUBHOCTB. DHEPTUs 3JIEKTPO- Katymke. OnpenessaTh poiib )KeJIe3HOro cepiedHrKa B Katyuke. M300paxats rpadguuecku

MarHMTHOIO NOJsl. MarHUTHbBIE CBOM- BHEIIHEE U MHAYKIIMOHHOE MarHUTHbIE 1oJIsl. OnpeneisaTh HalpaBieHHe HHAYKIIMOHHOTO TOKa

CTBa BEILECTBA. B KOHKpeTHOH cutyanuu. OObSICHATh BOSHUKHOBEHHE BUXPEBOT'0 IEKTPUUECKOTO MO U JJIEK-
TPOMarHUTHOro noJjisi. OnuceBaTh Npouecc BO3HUKHOBEHUs DJ]C HHIYKIMH B IBUXKYILIUXCS

JlaGopaTtopHasi padora Nel npoBojHuKax. [IpencraBisaTh TporeHeparopa Mukpodona. PaboraTts B mape u rpyIrme npu Bbl-

«Habmoienne sSBIeHus 2JIeKTpOMar- IIOJIHEHUH MPAKTUYECKUX 3a/laHuH, INIAHUPOBATh 3KCIIEPUMEHT. [lepeuncisaTe npuMepsl uc-

HUTHOHN MHIYKLUU - HAOIr01eHue H0JIb30BaHUs ABJICHUS AJIEKTPOMAarHUTHON UHAyKunuU. Pacno3HaBatk, BOCHPOU3BOIUTH, HAOIIO-

SIBIICHUI JIaTh SIBJICHUE CAMOUHIYKIUH, I0Ka3bIBaTh IPU YMHHO-CJIEICTBEHHBIE CBSA3H NPU HAOIIOACHUN
sBieHUs. DOpMyJIMPOBaTh 3aKOH CAMOUHIYKIMH, Ha3bIBaTh IPAHULIBI €r0 IPUMEHUMOCTH.
[IpoBOANTH aHATOTUIO MEXy CAMOMHAYKIIMENH U MHEPTHOCTHIO.
OnpenensTb 3aBUCUMMOCTb UHAYKTUBHOCTH KaTYLIKU OT €€ JIJIMHBI U TUIOIIAU BUTKOB.
OnpenensaTb B KOHKPETHOM CUTyalluy 3HaY€HUs: MarHuTHoro notoka, 9J1C nuaykimu,3/1C
WHAYKIHMH B IBIKYIIUXCSA TpoBoAHMKaX, J/1C caMOMHIYKIIMHM, NHOYKTUBHOCTD, SJHEPTHIO
aneKTpomMarHuTHoro noss. Haxoauts B muteparype u MHTepHeTe nHdopmanuio 06 ucropuu
OTKPBITHS SIBJICHUS YIEKTPOMarHUTHOM MHIYKIMH, O BKJIAJI€ B U3y4YE€HUE ITOTO SIBJIEHUS pPOC-
cuiickoro ¢usuka 3. X. Jlenua, o 60pr0e ¢ MposSBACHUSIMH 3JIEKTPOMAarHUTHON MHIYKIIUU U €€
UCITOJIb30BAaHUU B TPOMBILIUIEHHOCTH. ['OTOBUTH NMpe3eHTallul U COOOIIEHHUS IO U3yUYEHHBIM Te-
MaM (BO3MOXHbBIE TEMbI [TPE/ICTABICHBI B YUEOHHKE).

dnekmpomazHummubvie Ko1€0anUA. 20 3nate KoneGaTenbHbIN KOHTYP, ero xapakrepuctuku. ®opmyna Tomcona

DnekTpoMarHuTHeIie konebanus. Ko-
nebaTenbHbIH KOHTYp. CBOOOTHBIE
AJIEKTPOMArHUTHBIE KoJieOaHws. BbI-
HY>KJICHHBIE 3JIEKTPOMarHUTHbIE KO-
nebanus. Pesonanc. [lepemennsIit
Tok. KoHeHcaTtop u kaTyIka B Henu
nepeMeHHoro Toka. [Ipon3BoacTBO,

OOBSACHATH MPOIECCHI MPOUCXOAIINE B KOJIEOATEITFHOM KOHTYPE

XapaKkTepUCTUKU 3J1. Mar. KoJieOaHui

KOJIeOaTebHBIN KOHTYP, €r0 XapaKTePUCTHKU

[ToHsATHE TIEPEMEHHOTO TOKA U €70 OCHOBHBIE XapaKTEPUCTUKU.

AKTHBHOE, MHIlyKTHBHOE, EMKOCTHOE COIPOTHBIIeHHE. PacueTHbie popMyIIbL.

Pe3onaHc B ayieKTpUUYECKON LIENMH YMETh OOBSICHATH SIBJICHUE PE30HAHCA B DJIEKTPUUECKON LETH,
ero MCIIOJIb30BAHUE

TOC, I'DC, ADC: KOMIIIEKC SKOJIOTUYECKHUX MPOOIIEM, TPEUMYILECTB, HETOCTATKOB

3HAaTh MPUHIIMI ASHCTBHSI TpaHC(HOpPMATOPA, €T0 COCTABHBIC YACTH, MCTIOIH30BAHUE B TEXHUKE




nepeadya v NoTpedIeHue 3IeKTprue-
CKOM 2HEPTruu. JemMeHmapHas meo-
pusa mpancghopmamopa.

KonTpoabHnas padora Nel «Mar-
HUTHOE T0JIe. DJIEKPOMarHuTHBIE KO-
nebaHusD»

OOBACHATH YCTPOMCTBO M NMPHHLMUI ACUCTBUS TpaHCPOpMaropa M reHepaTopa MepeMEeHHOTrO
TOKA.

[Tpumensts popmyny Tomcona

3HaTh OCHOBHBIE IIPUHIIUITBI TPOM3BOICTBA U IIEpeIauyl SIEKTPOIHEPTHH
YMeTb 00BSCHATH CXeMy Mepejadd v MPOU3BOJICTBA SJIEKTPOIHEPTHH
3HaTh MOHATHE BOJHBI U €€ XapaKTePUCTUKU

Bubparop, pe3oHaTOp, 3IEKTPOMArHUTHBIC BOJIHBI

Cxema NpHeMHHKa, KOrepep, IPUHIINI ISHCTBUS IPUEMHUKA

IIpuHuMI paarocBs3u, MOLYJISILUSA. AETEKTUPOBAHUE

OOBACHATH NPUHLUI PAIUOCBS3H

Panmonokanus, pacipocTpaHeHHE PaaHOBOIH

3ﬂ€K”1p0Md2HMl11Hbl€ 60JIHbl.

9HeKTp0MaFHI/ITHOG I10JIC. BI/IXpeBOC
QJICKTPHUYICCKOC IIOJIC. SHCKTpOMaF-
HHUTHBIC BOJIHBI.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

Jnana3oHbl 3JIEKTPOMarHUTHBIX W3-
JIy4EHHUU U UX IIPAKTUYECKOE IIPUMeE-
HeHue. [IpuHIUIBI paguoCBsA3H U Te-
JIEBUJICHUS.

KonTpoabnas padora Ne 2 o teme:

«INEKTPOITUHAMHKA)
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OnpeneneHue NOHATHN: JIEKTPOMarHUTHOE I10JI€, BUXPEBOE JIEKTPUUECKOE M10JIE, IEKTPO-
MarHUTHBIE BOJHBI, CKOPOCTh BOJIHBI, JUTMHA BOJIHEI, (Da3a BOJIHBI, BOJHOBAsS TIOBEPXHOCTH,
(GpPOHT BOJIHBL, JIy4, INIOTHOCTh MOTOKA U3TY4YEHHUs, TOUCUHbIM HCTOYHUK U3ITyYEHHUs, OTpaXe-
HUE, IPEJIOMIICHHUE, MTOTJIOIEHUEe, HHTephepeHIHs, TU(PaKIHs, TONEPEUYHOCTh, MOISPU3ALIUS
JIEKTPOMAarHUTHBIX BOJIH, PAJUOCBA3b, PAAUOIOKALINS, aMIUIMTYJHAsI MOLYJISALUS, I€TEKTUPO-
BaHue. OOBACHATH B3aUMOCBSI3b IEPEMEHHBIX 3JIEKTPUUECKOI0 U MarHUTHOTO MoJiel. Pucosarts
CXEMY pacIpOCTPAHEHHUs IEKTPOMarHUTHOM BOJIHBL. [lepeuncisaTe CBOMCTBA U XapaKTEPUCTHU-
KU 3JIEKTPOMArHUTHBIX BOJIH. OOMEHATH MPOLECCHI B OTKPHITOM KOJ1€0aTeIbHOM KOHTYPE,
NPUHIUI U3TyYEHUs U MHTErpalluy 3JIeKTPOMAarHUTHBIX BOJIH. Pacrio3HaBaTh, HaOM0aTh AJIEK-
TPOMarHUTHbBIE BOJIHBI, U3IyY€HHUE, IPUEM, OTpaKEHHE, TPETOMIIEHHUE, TTOTTIONEHUE, UHTepde-
peHLMIO0, TU(PAKIMIO U TOISPU3ALMIO JTEKTPOMAarHUTHBIX BOJIH. BRIYMCIATS B KOHKPETHBIX
CUTYallMAX 3HAUEHUS XapaKTEPUCTHK BOJIH: CKOPOCTH, YaCTOTHI, JJIMHBI BOJIHBI, pa3HOCTH (a3,
rinyOuHy ayauonokauu. CpaBHUBATh MEXaHUUYECKUE U DJIEKTPOMAarHUTHbIE BOJIHBL. OOBSICHITH
MPUHLIMIIBI PAAUOCBS3U U TeneBUAeHNA. OOBIACHATH NPUHIMIIBI OCYIIECTBICHHS MPOLIECCOB MO-
JOYJSIUK U IeTeKTUpoBaHus. M300paxarh NpUHIMIIHAIBHBIE CXEMBI pauoepeaTyuKa 1 pa-
nuonpuémMHuka. OCcylecTBIATh paguonepeaady u paauonpuéM. OObACHATh IPUHLIUIIBI ITEpe-
Jlauu U300paXkeHUs TellenepelaTYuKOM U IPUHLUIIBI, U H300pa’keHHsI TeIEBU30POM.

. Ha3piBaTh 1 onMchIBaTH COBpEMEHHBIE CpeicTBA CBA3H. Boienates pons A. C. ITonoBa B u3y-
YEHHUH DJIEKTPOMArHUTHBIX BOJIH M CO3JIaHUU paguocBa3u. OTHOCUTHCS C yBaXKEHUEM K YUEHBIM
U UX OTKPBITUSAM. OOOCHOBBIBaTh BaXKHOCTh OTKPBITHS AJIEKTPOMArHUTHBIX BOJIH JJISl pa3BUTHS
Hayku. Haxomutsb B tureparype u HTepHEeTEe MHPOPMAIUIO, TO3BOJISIOLIYI0 OTBETUTH HA T11O-
CTaBJICHHBIE BOIIPOCHI 10 Teme. PaboTaTe B mape u rpyrine npy pelieHuy 3a 1a4 U BbIITOJIHEHUU
npakTU4Yeckux 3a1anuil. Haxonuts B muteparype u MHTepHeTe nHpOpMALNIO 0 BO30YKIECHUH,
nepeaaye v UCIOJIb30BaHUH JIEKTPOMAarHUTHBIX BOJIH, 00 ombITax I'eplia 1 ux 3HaYCHHH.
Bectu nuckyccuio o 1osb3e U BpeJe UCIOJIb30BaHUS YEJIIOBEKOM dJIEKTPOMArHUTHBIX BOJIH, ap-
T'YMEHTHUPOBATh CBOK) MO3ULIUIO, YMETh BBICIYIINBATh MHECHUE APYIUX YYACTHUKOB.




I'oToBUTH IMPE3CHTAINU U COO6H.[CHI/ISI 110 U3YyYCHHBIM TCMaM

Onmuka.

I'eomeTrpuueckas ontuka. [Tpsmomnu-
HEWHOE paclpoCTpaHEHUE CBETA B
OJIHOPOJIHOM cpejie. 3aKOHBI OTPaXKe-
HU U IpenoMiieHus ceera. [lonHoe
BHYTpEeHHee oTpakeHue. OnTuyeckue
pUOOPHI.

Boanossie cBoiicTBa cBeTa. CKO-
pocth cBeta. MIHTepdepeHus cBera.
KorepentHoctb. {udpakums cBera.
[Tonspuszanusa ceera. Jucnepcus cae-
Ta. [IpakTHueckoe mpuMeHeHne
AJIEKTPOMArHUTHBIX U3TyUYCHUN.

JlabGopaTopHas padora Ne2. Yron
MPEJIOMIICHUS TIPSMO MTPOTIOPIIMOHA-
JISH YTITy maieHust;(IpoBepKa TUIlo-
TE3bl)

JlabopaTopnasi padora
Ne3.0Ompenencnue mokasarens
MIPEJIOMIICHUS CPeIbl - KOCBEHHBIE
H3MEpPEHUS.

JlaGopaTopHas padora

Ned N3mepenue GpokycHOro
paccrosinus coOuparonien u
pacceuBaroliei JIMH3 - KOCBEHHbIE
M3MEpEHUsI.

JlaGopaTopHas padora Ne 5.
Omnpenenenue JUIMHBI CBETOBOM

BOJIHBI- KOCBCHHBIC U3MCPCHUSI.

JlaGopaTopHas padora Ne 6.
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JlaBatb onpeneneHne MOHATUI: CBET, FTEOMETPUUYECKAsI ONITHKA, CBETOBOM JIy4, CKOPOCTb CBETA,
OTPa)KEHUE CBETA, IIPEIIOMIICHUE CBETA, II0JIHOE OTPAKEHUE CBETA, YIOJI I1aJICHUs], YTOJl OTpaxe-
HUSl, YTOJI PEIOMJICHHS], OTHOCUTENBbHBIN MOKa3aTelb MpeIoMIICHHS, a0COMIOTHBIH
[Toka3zarens npenoMIIeHHUs, INH3a, (POKYCHOE pacCTOSIHUE JIMH3bI, ONITUYECKask CHJIa JINH3BL,
JUCIIepCus CBeTa, UHTepepeHLns cBeTa, udpakius cBeTa, TudpakMoHHas pemeéTKa, mois-
pHU3aLus CBETa, €CTECTBEHHBIN CBET, IJIOCKOIOJISIPU30BAaHHBIN CBET.

OnuceiBaTh METOBI U3MEPEHUS CKOPOCTH CBETA.

[IepeunciaTs CBOMCTBA CBETOBBIX BOJIH.

Pacnio3naBaTh, BOCIIPOU3BOIUTH, HAOMIOAATh PACIPOCTPAHEHHE CBETOBBIX BOJIH, OTPaKEHUE,
NpeJIoMIICHHUE, MTOTIIOIEHHUE, UCTIEPCHI0, HHTEp(epeHnto, TM(PAKIHUIO U TOISPU3AIIIO CBE-
TOBBIX BOJIH.

dopmynaupoBaTh NpuHLUI [ folireHca, 3aKOHbI OTPAYKEHUS U IPEJIOMIICHUS CBETA, TPAHULBI X
MIPUMEHUMOCTH.

CtpouTh X0/ Jiy4ya B TUIOCKOIApaIebHON TUIACTUHE, TPEYTOJIbHOM MPU3ME, TOBOPOTHOM
npu3Me, 000paurBaroIIei Ipu3Me, TOHKOW JTHH3E.

Crtpoutb nzobpaxeHue rnpeaMera B IIOCKOM 3epKalie, B TOHKOH JIMH3E.

[lepeuncnaTh BUABI IMH3, UX OCHOBHBIE XaPAKTEPUCTUKH - ONITUYECKUM LIEHTp, TJIABHASI ONTU-
yeckasi 0cbh, QOKYC, ONTUYECKas CUIIA.

Ornpenenats B KOHKPETHOM CUTYyallMK 3HAUEHUS YIJia MMaJIeHUs], yIila OTPaKE€HUs, yIila IPerIoM
JICHUSI, OTHOCUTENBHOIO TIOKa3aTelIs MPEeIOMIIEHNs1, aDCOIFOTHOTO NTOKAa3aTells PEeIOMIIEHNUS,
CKOpPOCTH CBeTa B cpejie, POKYCHOI'O PACCTOSHUS, ONTUYECKON CUJIBI JIMH3bI, YBETUUEHUS JIMH-
3bl, IEpUOJIa AUPPAKIIMOHHOM

PELETKH, MOJIOKEHHSI UHTEPPEPEHIIMOHHBIX U

I ()paKIIMOHHBIX MAKCUMYMOB U MUHUMYMOB.

3anuceiBaTh GOPMYITy TOHKOM JIMH3bI, PACCUMTHIBATH B KOHKPETHBIX CUTYAIMX C €€ TTOMOILIbIO
HEU3BECTHBIE BEJTMUHUHBI.

OOBACHATH MPUHLUI KOPPEKLIUHU 3PEHUS C

ITOMOIIIBIO OYKOB.

DKCcIepUMEHTAIBHO ONIPEIeNIATh OKa3aTelb MPEIOMIIEHUS Cpeibl, (POKYCHOE PacCTOSIHUE CO-
Ouparomiei 1 paccenBarOIICH JIMH3, ITTUHY CBETOBOM BOJIHBI C IIOMOIIBIO TU(GPAKIIMOHHOHN pe-
MIETKH, OLIEHUBATh UHPOPMALMOHHYIO EMKOCTh KOMIAakKT-1ucka (CD).

[lepeuuncnars 0bmacTy npuMeHeHUsI HHTepGEPEeHLIUN cBeTa, TUPaKIUU CBETa, MOJIIpU3aLUU
CBeTa.

HccnenoBaTh 3aBUCMMOCTD yTJIa IIPEJIOMIIEHHS OT yIJa IaJeHUs, 3aBUCUMOCTb PACCTOSIHUSA OT
JIMH3BI 10 U300pa’KEHUS OT PACCTOSIHUS OT JIMH3BI 10 PEMETA.

ITpoBepsATh TMIIOTE3BL: YIOJI MPEIOMIIEHUS IPSIMO IPONOPLUMOHAIEH YIUIY MMAAE€HUS, IPU IUIOT-




HaGumoieHre BOTHOBBIX CBOMCTB
cBera: qudpakius, tHTEpPepeHIus,
MOJIIpU3aIvsi- HAOTIOACHHUE SIBICHUI

JlaGopaTopHas padora Ne. 7
HaGmoienue ciekTpoB- HaOII0ICHIE
SIBJICHUM.

Kontpoabnasi padora Ne3 «Dnek-
TPOMArHuTHLIC BOJIHBI. Onrukay

HOM CJIO’KE€HUH JIBYX JIMH3 ONITUYECKUE CUJIbI CKJIAIbIBAIOTCSL.
KoHcTpynpoBaTh MO/IEIN TEIECKONA U/MIIM MUKPOCKOIIA.

PaGorate B nape u rpyrnie npy BbIIOJHEHUH TPAKTUUECKUX 3a/IaHUH, BBIABUKEHUH TUIIOTES,
pa3paboTKe METOI0B MPOBEPKHU TUIIOTES.

[InanupoBaTh EATENBHOCTD 110 BHIIOIHEHHUIO U BBIIIOJIHATH UCCIEA0BAaHUS 3aBUCUMOCTH MEX-
1y (U3NYECKUMHU BEJIMYMHAMU, SKCIEPUMEHTAIbHYIO IIPOBEPKY TUIIOTE3BI.

Haxonuts B muteparype u Mutepuete nnpopmanuio o 6uorpadusx . Hetorona, X. ['oiirenca,
T. FOnra, O. ®penens, 00 X HayyHbIX pad0OTax, 0 3HAYCHUH UX PAOOT I COBPEMEHHOM
HayKH.

Bricka3piBaTh CBOE MHEHUE O 3HAUEHUH HAay4yHBIX OTKpbITUi U pabot no ontuke 1. HeioToHa,
X. I'totirenca, T. FOura, O. ®penens.

Bocnpunumats, aHanu3upoBath, nepepadaTbiBaTh U MPEIbIBIATS HHYOPMAIUIO B COOTBET-
CTBUU C IIOCTaBJICHHBIMU 3a/1a4aMH.

Bb1ensaTh 0OCHOBHBIE MOJIOKEHUS KOPITYCKYJIIPHOM 1 BOJTHOBOM TE€OpHii cBeTa. Y4acTBOBATh B
00CyXJIEHUH 3TUX TEOPUI U COBPEMEHHBIX B3IVISJIOB Ha IPUPOIY CBETA.

VYKa3pIBaTh rpaHULIbI IPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

["'0TOBUTH NpE3EeHTALMH U COOOIIEHHUS 10 U3YUYEHHBIM TeMaM (BO3MOXKHbIE TEMBbI IPECTABIICHBI
B yueOHMKe) JaBaTh onpeneneHue NOHATUI: TEMIIOBOE U3YyUEHHUE, FIEKTPOIIOMUHECLICHLINS,
KaTOIOJIFOMUHECLIEHIUS, XeMUITIOMUHECHEHIINSA, (POTOTOMUHECLEHIIHSI, CIIOLIHOMN CIIEKTP,
JIMHENYaTBIA CIIEKTP, MTOJIOCATHIN CIEKTP, CIIEKTP IMOMVIONIEHUS, CHIEKTPAIbHbIA aHAIN3.
['unores, pa3paboTKe METOJJOB IPOBEPKH I'MITOTE3.

[TnanupoBaTh EATENBHOCTH MO BHIMOIHEHHUIO U BBITIOIHATH UCCIEI0BAaHUS 3aBUCUMOCTH MEXK-
1y (U3NYECKUMHU BEJIMYMHAMU, SKCIIEPUMEHTAIBHYIO IIPOBEPKY TUIIOTE3BI.

Haxoauts B nuteparype u Murepuere nadopmanuio o ouorpadusix M. Hetorona, X. I'toiirenca,
T. FOnra, O. ®@penens, 06 UX HayuHBIX paboTax, O 3HAUCHUH UX PAOOT JAJIs1 COBPEMEHHOM
HayKH.

Bricka3piBaTh CBOE MHEHUE O 3HAUEHUH HAYYHBIX OTKPHITUH U padoT no ontuke M. HeloToHa,
X. I'totirenca, T. FOura, O. ®penens.

BocnpunuMats, aHanu3upoBaTh, nepepadaThiBaTh U MPEIBIBIATH HHPOPMAIIUIO B COOTBET-
CTBUU C ITOCTABJICHHBIMH 3a/1a4aMH.

Bb1ensaTe OCHOBHBIE MTOJIOKEHUS KOPIYCKYJISIPHOM M BOJTHOBOM T€OpHIi cBETa. Y4acTBOBATh B
00CyXJIEHUU 3THUX TEOPUI U COBPEMEHHBIX B3IJISJIOB Ha MPUPOIY CBETA.

VYka3pIBaTh rpaHULbl IPUMEHUMOCTH T€OMETPUUYECKON ONITHKH.

["'0TOBUTH NMpe3eHTAHN U COOOIIEHHUS [0 U3 YUYEHHBIM TeMaM (BO3MOKHbIE TEMBbI NPEACTaBIEHBI
B yueOHUKE)

[lepeuncnars BUbI crieKTpoB. Pacro3HaBark, BOCIPOU3BOANUTh, HAOIIOaTh CIJIOLIHON CHEKTD,
JIMHENYAThI CIEKTP, 10JIOCATHIN CIEKTP, CHEKTP U3JIyYEHUs U MOMVIOIIECHNUSI.




N300paxaTb, 00ObACHATH U aHAJIU3UPOBATh

KPHUBYIO 3aBUCUMOCTH paclpe/ieieHusl SHEPTUU B CIIEKTPe a0COIIOTHO YEPHOT'O Tea.
Hepe‘II/ICJISITb BU/JIbI 3JICKTPOMATIHUTHBIX H3Hy‘-l€HPII>i, HUX UCTOYHUKH, CBOfICTBa, MMPUMCHCHHUC.
Mcnonb30Bath MIKaIy 3J€KTPOMArHUTHHIX BOJH. CpaBHUBATH CBOMCTBA 3J1€KTPOMArHUTHBIX
BOJIH pa3HbIX JUAITO30HOB.

OcHOBBI cIeMAJLHOMI Inemenmer CTO 5 JlaBaThb ompeenieHre MOHATHN: COOBITHE, TTOCTYJIAT, COOCTBEHHAs] HHEPIIMAJIbHAS CUCTEMa OT-
TeOPHMH OTHOCUTEJIBbHOCTH | MIHBapHaHTHOCTH MOAYJISI CKOPOCTHU cuéra, COOCTBEHHOE BpeMsi, COOCTBEHHas JJIMHA TeJla, Macca MOKOsl, ”HBApUAHT, YJHEPTUs 10~
-5 4. cBeTa B BakyyMe. [IpuHnumn otHocH- KOS
TenbHOCTH DiHIITENHA. [IpocTpan- OOBSACHATH IPOTUBOPEUHS MEKAY KIACCHUECKOM MEXaHUKOH U AJIEKTpOANHAMUKONW MakcBeria
CTBO M BpEeMsl B CIIELIMATIbLHON TEOpUU u npuunnsl nosieinenus CTO.
OTHOCUTEIbHOCTH. DHEPTUS U UM- ®opmynuposats noctynatsl CTO.
yJIbC cBOOOAHOI yacTuibl. CBA3b ®opmynupoBaTh BbIBOJIbI U3 OCTYIaTOB CTO 1 00BACHATH peATUBUCTCKHE AP PEKTHI COKpa-
Macchl U JHEPIMH CBOOOJHON YacTH- LIEHUSI pa3MEPOB Tela U 3aMEJUICHUSI BPEMEHHU MEXKY JBYMs COOBITUSMU C TOUKU 3PEHUS JIBU-
1(bl. DHEPIHUsl IOKOSI. KylIelcs cucTeMbl 0TCUETa. AHAIU3UPOBATH (POPMYITY PEISITUBUCTCKOIO 3aKOHA CI0XKEHUS
CKOpPOCTEH.
ITpoBOAUTH MBICIIEHHBIE SKCIIEPUMEHTBHI, NoATBEpkAaromue nocrynarsl CTO u ux cnencraus.
Haxoautb B KOHKpeTHOM cuTyauuu 3HaueHus ckopocreit Tesr B CTO, uHTepBaaoB BpeMeHU
MEXY COOBITUSMMU, JJIUHY TeJla, SHEPIUIO MTOKOS YaCTHIIbI, TOJHYIO SHEPIUI0 YaCTHUIIb, pelis-
TUBUCTCKUNA UMITYJIbC YACTULIBI.
3anuchIBaTh BBIPAXKEHUE I YHEPTUH MOKOS U MIOJHON SHEPTMH YaCTHII.
W3naratk cyTh NPUHIMIA COOTBETCTBUSI.
Haxonuts B muteparype u MHTepHeTe nHpopmanuio o Teopun 3¢pupa, 00 sKCrepuMeHTax, Ko-
Topble npuBenu kK cozanuio CTO, 06 OTHOCUTETBFHOCTH PACCTOSIHUM U TPOMEKYTKOB BPEMEHH,
o Ouorpaduu A. DUHIITEHHA.
BrickazbiBath cBo€ MHeHUE 0 3HaueHnu CTO st cCoBpeMeHHOM HayKH.
["'OTOBUTH NPE3EHTALMHU U COOOLICHHS 10 U3YUYEHHBIM TeMaM
KBanroBas ¢pusuka. ®u- | Keanmosas pusura 16 JaBaTh onpeneneHue NOHATHI: PoTo3PPeKT, KBaHT, TOK HACBILICHMSI, 3a/I€pPKMUBAIOILEe HAMPS-

3MKA aTOMAa H ATOMHOTO
sapa.-43 u.

[IpenMert u 3a1a4u KBaHTOBOM (Hu3H-
K.

TennoBoe uznyuyenue. Pacnpenene-
HUE SHEPTHU B CIIEKTPe a0COIOTHO
YEpHOro Tena.

I'mmote3a M. I1nanka o xBaaTax. @o-
to3¢dexr. OnbiTor A.I'. Cronerosa,

3akoHBI poTtorddexra. YpaBHeHHE A.

OiHTeitHa ans porosddexra.
®otoH. Onwvimul 11.H. Jlebedesa u

XKeHHe, paboTa BbIX0/1a, KpacHas rpaHuna Gotorddexra. PopMynnpoBaTh NpeAMET U 3aJa4u
KBaHTOBOH Qu3uku. Pacno3HaBaTh, HaOmoaatTh siBiaeHue Gpotodddexra. OnuchBaTh ONBITHI
CroneroBa. ®opmynupoBath runotesy Ilnanka o kBaHTax, 3akoHbl HoTodPdexTa. AHATU3UPO-
BaTh 3aKOHBI PoTO3(PPeKTa. 3anuchIBaTh U COCTABIATh B KOHKPETHBIX CUTYAllUsIX YpaBHEHHE
OuHmreitHa 1 Goto3ddexra u HaXOAUTh C €ro MOMOIIBI0 HEM3BECTHBIE BEIUMYMHBI. Borunc-
JSTh B KOHKPETHBIX CUTYalUAX 3HAUEHHUS MaKCUMAaJIbHOM KMHETUYECKOUN SHEpruu HoTodIIeK-
TPOHOB, CKOPOCTH (POTOIEKTPOHOB, PAOOTHI BBIX0/1a, 3AUPAIOIET0 HAMPSKEHHSI, YaCTOTHI U
JUTMHBI BOJIHBI, COOTBETCTBYIOIIMX KpacHOM rpanuie potodddexra. [IpuBoaute npumMeps! uc-
nosib30BaHus porodddexra. OOBACHATH CYyTh KOPIYCKYJISIPHO-BOIHOBOTO Ayanu3ma. Omuchl-
BaTh onbIThl JleOeeBa o M3MEpPeHHI0 JIaBJIeHMsI CcBeTa U onbIThl BaBuiosa no onrtuke. Onu-




C.U. Basunosa. I'nnore3a JI. ne
Bpoiisis 0 BOJTHOBBIX CBOMCTBAX Ya-
ctull. KopnyckynsipHo-BOJIHOBOH Ay-
anusM. [ughpakyus 21ekmpoHos.
JlaBnenue cBera. COOTHOIIICHUE He-
onpeneneHHocrei [ efizenOepra.

CBIBAaTh OMBITHI MO AU(PPAKIIUH FITEKTPOHOB. POPMYITHPOBATH COOTHOLICHHE HEONPEAeIEHHO-
creit ['eitzenOepra u oOBACHATH ero cyTh. Haxoauth B iuteparype u HTepHETE MHGBOpMAITHIO
o paborax CroneroBa, Jlebenesa, Bapunona, [Inanka, Komnrona, ne bpoiins. Beinensars ponsb
poccHiickux yu€HbIX B uccienoBanum cBOMCTB CBETA.

[TpuBOANUTE MPUMEPHI OHOJIOTUYECKOTO M XMMHYECKOTO ICUCTBUS cBeTa. [ 0TOBUTH Mpe3eHTa-
[IUU ¥ COOOICHHUS -110 U3YYEHHBIM TeMaM (BO3MOKHbBIE TEMbI IIPEICTaBICHbI B yueOHuke). Jla-
BaTh OIIPE/CIICHUE TOHATUN: aTOMHOE S|IpO, SHEPreTUYECKUI YPOBEHD, SJHEPI Ul HOHU3ALINH,
CIIOHTAHHOE MU3JIy4YE€HUE CBETA, BRIHYKICHHOE U3IyueHue cBeta. OnuchiBaTh onbIThl Pesepdop-
Ja.

Crpoenune atoma

Mopenu ctpoenus atroma. OObsicHe-
HUE JIMHEWYATOTO CIIEKTPa BOJIOPOJIa

Ha OCHOBC KBAHTOBBIX ITOCTYJIATOB H.

bopa. CrioHTaHHOE U BBIHYKIEHHOE
U3IIy4YEHHE CBETA.

10

JlaBatb onpeneneHne NOHATUN: aTOMHOE SIIpO, SHEPreTUYECKUI YPOBEHB, SJHEPIUsl HOHU3ALINH,
CIIOHTAHHOE U3JIy4CHUE CBETA, BBIHYKJICHHOE U3IyUYEHHUE CBETA.

OmnuceiBath onbITHl Pe3epdopra.

OnwuceiBaTh U CpaBHUBATh MoJiesin aToMa ToMmcoHa u Pesepdopaa.

PaccmaTpuBath, ucciiejoBaTh U ONMCHIBATh JINHEHYATHIE CIIEKTPHI.

®opMyIupoBaTh KBAHTOBBIE IOCTYNIATHI bopa.

OOBsICHATH TMHEIUAThIE CIEKTPBI aTOMa BOI0OPO/ia HA OCHOBE KBAaHTOBBIX MOCTYNaToB bopa.
PaccuuTbiBaTh B KOHKPETHOM CUTYaIlMM YacTOTY U AJIMHY BOJIHBI UCITyCKaeMOTo (OTOHA MpU
[IEpPEX0/Ie aTOMa U3 OJIHOTO CTALIMOHAPHOI'O COCTOSIHUSL B JIPYrO€, JHEPIHI0 MOHU3ALIUN

aToMa, BBIUMCIIATh 3HAYEHUS PaJNyCOB CTALIMOHAPHBIX OPOUT DJIEKTPOHOB B aTOME.

OnuceIBaTh yCTPOMCTBO U OOBSACHATH MPUHIUI JICHCTBUS JIa3€POB.

Haxonuts B muteparype u MHTepHeTe cBeieHus o (akTax, MOATBEP)KIAIOIIUX CI0XKHOE CTpoe-
HUE aToMa, 0 paboTax Y4EHBIX 110 CO3/IaHUI0 MOJEIN CTPOCHUS aTOMa, MTOJTyUYE€HHUIO BHIHYK/CH-
HOTO U3JTy4EHUs, O IPUMEHEHUH JIa3epOB B HayKe, MEAULIMHE, TPOMBILIIEHHOCTH, OBITY.
BeraensaTs poiab poCCHUCKUX YUEHBIX B cO3/1aHNM 1 MCIIONIB30BaHNH J1a3€POB.

["'0TOBUTH NMpe3eHTaLUU U COOOLIEHUS IO U3YUYEHHBIM TeMaM (BO3MOXKHBIE TEMBI ITPEICTABICHbI
B yUeOHUKE).

HelTpoHa. ONuchIBaTh MPOTOHHO-HENTPOHHYIO MOZEIb SApa.

OnpenensTh COCTaB siIEp pa3InYHbIX 3JIEMEHTOB C MOMOILBIO Tabnuibl Menaeneesa. 1M306pa-
JKaTh M YATaTh CXEMBbI AaTOMOB.

CpaBHUBAThH CUITY 3JIEKTPUYECKOI0 OTTAJIKMBAHUS IPOTOHOB U CHITY CBSI3U HYKJIOHOB B sIJIp€.
[TepeuncnsTh U OMUCHIBATh CBOMCTBA SACPHBIX CHIL. OOBSACHATH OOMEHHYIO MOJIETb B3aUMOJICH-
CTBUSL.

Beruucnsare nedekt macce, 3HEpruio CBsI3u U

YAETBHYI0 SHEPTUIO CBSI3U KOHKPETHBIX aTOMHBIX sJIep. AHAIU3UPOBATh CBS3b yAEIbHON SHEp-
THH CBSI3U C YCTOMYUBOCTBIO SIIEP.

ITepeuncnaTh BUJIbl paIMOAKTUBHOIO pacnaaa




aTOMHBIX a1ep. CpaBHUBATH CBOMCTBA anbda-,

OeTra- ¥ raMMa-u3Iy4yeHUH. 3aUChIBaTh [IPaBUJIa CMEIEHUS NIPU PaJIMOAKTUBHBIX pacHaax.
OnpenensaTs 31€MEHTHI, 00pa3yroIuecs B pe3yIbTaTe paJAuOaKTHBHBIX PACIaI0B.

3anuceiBaTh, 0OBACHATH 3aKOH PaMOaKTUBHOIO paclajia, yKa3blBaTh I'PAaHUILIbI €0 IPUMEHH-
MocTU. OnpenensTh B KOHKPETHBIX CUTYalUsAX YUCIIO Hepacnaxcs sSAep, YUCII0 PaclaBIInXCs
A1ep, NEPHOJ, NOIypacnaa, akTHBHOCTb BELIECTBA.

[TepeuncasiTe U OMUCHIBATH METO/IbI HAOIIOACHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YACTHII.
HaGnronate Tpeku anbga-yactul B kamepe Bunibcona. PeructpupoBats siiepHble U3IIyUeHUs C
nomouibto cuérynka I'eiirepa. OnpenensaTe UMILYJIbC U SHEPTUIO YaCTULIBI IPU ABMXKEHUU B
MarHuTHoM noJie (o gororpadusam).

3anuchIBaTh sAepHbIe peakuu. OnpenensiTh

IIPOAYKTHI IACPHBIX peakuuil. PaccunteiBaTh

SHEPreTUYECKUM BBIXOJ SAIEPHBIX PEaKLIUM

OnucelBaTh MEXaHU3MBI JEJICHUS SAEP U LEMHOU sSAepHON peakuuu. CpaBHUBATh SIEPHBIEC U
TEPMOSIACPHBIE PEAKLIUN.

OOBACHATH NPUHLUIBI YCTPOICTBA U pabOTHI sIepHBIX peakTopoB. CyKIeHUN NPEUMYIIECTB U
HEJIOCTATKOB SJCPHON YHEPIrEeTUKHU.

AHaIM3upoBaTh OMACHOCTb SIIEPHBIX U3ITYUEHUN JJIs1 AKUBBIX OPIaHU3MOB.

Haxonuts B nuteparype u MHTepHeTe cBefieHns: 00 OTKPBITUH ITPOTOHA, HEHTPOHA, paJnoaK-
TUBHOCTH, O MOJYYECHHUH U UCIIOJIb30BAHUN PAJMOAKTUBHBIX H30TOIIOB, HOBBIX XUMHYECKUX
JJIEMEHTOB.

BreraensaTs poiabs poccuicKuX yUE€HBIX B nccneqoBaHusAX aTOMHOIO s1pa, OTKPBITUN CIOHTAHHO-
IO JCJIEHUS SAep ypaHa, pa3BUTUU SAEPHOM SHEPreTUKHU, CO3/1aHuU HOBBIX n30Tonos B OMAN
(OOBenMHEHHBIN UHCTUTYT SJEPHBIX UCCIe0BaHMi B . JlyOHe).

["'0TOBUTH NMpe3eHTaluU U COOOLIEHUS IO U3YUYEHHBIM TeMaM (BO3MOXKHBIE TEMBI ITPEICTABICHbI
B yueOHHKE)

JlaBaTh omnpenencHue NOHATHI: AHHUTHIIALINSA,

IIENITOHBI, aIPOHBI, KBAPK, IJIFOOH.

IlepeunciiATb OCHOBHBIE CBOMCTBA JIEMEHTAPHBIX YaCTHUII.

BreiaensaTe rpynnsl 3J€MEHTapHBIX YACTHII.

IlepeunciiaATh 3aKOHBI COXPAHEHUS, KOTOPBIE BBIIOIHAIOTCS IIPU MIPEBPALLICHUAX YACTULL.
OrnuceIBaTh NMPOIECCHl AHHUTUIISALINN YaCTHUI] U

AQHTUYACTUL] U POKIEHUS JIEKTPOH-TIO3UTPOHHBIX T1ap.

HaspiBath 1 cpaBHHBATH BUJIBI (PyHTAMEHTAIBHBIX B3aUMOICHCTBHM.

OnuceIBaTh pojib YCKOPUTEEH B U3yUYEHUH 3JIEMEHTApHbIX YacTull. Ha3plBaTh OCHOBHBIE BUBI
YCKOPHUTENEH 3JIEMEHTAPHBIX YaCTHL.

HaxonuTh B uteparype u MHTepHeTe cBeieHUs1 00 MCTOPUH OTKPBITHS AJIEMEHTAPHbIX YaCTHIL,




0 TpEX ATamax B pa3BUTHH (PU3UKH HIEMECHTAPHBIX YACTHII.

OnuceIBaTh COBPEMEHHYIO (PH3UUECKYIO KAPTHHY MHpA.

["'OTOBUTH MPE3EHTAIMH U COOOIICHUS TT0 U3YYSHHBIM TeMaM (BO3MOXKHBIE TEMBI TPEICTABIICHBI
B y4eOHHKE

DHeprusi CBs3U

CocraB U CTpOECHHE aTOMHOTO SIIpa.
N3ortomel. Anepusie cunbl. Jledekt
MacChl ¥ DHEPTUsl CBS3U Spa.

3aKoH paJMOaKTUBHOIO pacnajia.
SnepHble peakinu, peakiuu JeICHUS
U cuHTe3a. llenHas peakuus aeeHus
anep. Slnepnas sHepreruka. Tepmo-
SIZICPHBIA CUHTE3.

DnemeHTapHbie yacTuibl. OyHa-
MEHTAaIbHbBIC B3aUMOJICUCTBUS. Y cKo-
pumenu 31emMeHmapHbulx 4acmuy.

JlaGopatopHas padora Ne8 «Omnpe-
JIeTICHUE UMITYJIbCa M SHEPTHH Ya-
CTHILIbI ITPU JABMIKEHUH B MAaTHUTHOM
niosie (1o ¢oTtorpadusm) - KOCBEH-
HbIE€ U3MEPEHUS»

KonTtpoabnas padora
Ned«KBanToBas pusukar
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JlaBaTh ompeneneHusl MOHATUI: MAaCCOBOE YUCIIO, HYKJIOHBI, SIIEPHBIE CHIIbI, BUPTYaJIbHBIE Ya-
CTHIIBL, 1ePEeKT Macc, SJHEPIusl CBsI3M, YeJIbHAsl YHEPT sl CBSI3U aTOMHBIX SJEp, PaIUO0AKTHB-
HOCTb, aKTUBHOCTb PaJMOAaKTUBHOI'O BELIECTBA, IEPUOJ N0y pacaa, UCKYCCTBEHHAs pauo-
AKTUBHOCTb, SIEPHBIE PEAKIIUU, JHEPIeTUYECKUI BBIXO/I SIACPHOM peaklnu, [eTHas 1epHas
peakuus, K03pPUIMeHT pa3sMHOKEHUST HEUTPOHOB, KPUTHYECKAsE Macca, peaKTOPbI- PA3MHOKH-
TeNH, TepMosifiepHas peakiusi. CpaBHUBATh CBOMCTBA MPOTOHA M HeWTpoHa. OMHCHIBATH MPO-
TOHHO-HEHUTPOHHYIO MOJIENb siipa. OnpenensTh COCTaB SAep Pa3INYHBIX 3JIEMEHTOB € IIOMO-
uibto Tabauisl Menaeneesa. M300pakaTh ¥ UnTaTh cXeMbl aTOMOB. CpaBHUBATH CHITY DJIEKTPH-
YEeCKOro OTTAJIKUBAHMsI IPOTOHOB U CUITY CBSI3U HYKJIOHOB B siipe. [lepeuncinsaTe U onuckiBaTh
CBOICTBa AnepHBIX cril. OOBSACHATH OOMEHHYIO MOJENb B3aUMOACHCTBUS. Boruncnsates nedext
MAacc, SHEPTUIO CBA3H U YAEIbHYIO SHEPTUIO CBSI3U KOHKPETHBIX ATOMHBIX A]1ep. AHAIU3UPOBATh
CBSI3b YJIEJIbHOM SHEPTUU CBSI3U C YCTOMYHUBOCTHIO sifiep. [lepeuncnats BUIbl paliOaKTUBHOTO
pacmana aToMHbIX sifiep. CpaBHUBATH CBOMCTBA aibda-, 0eTa- U raMMa-u3IydeHHH. 3anuchIBaTh
MpaBuJia CMEIIEHUs TP PAMOaKTUBHBIX pacnagax. OnpeneisTh 3JIEMEHThI, 00pa3yrouecs B
pe3yJbTaTe paAHOaKTHBHBIX PACHaIoB. 3alUChIBaTh, OOBSICHATH 3aKOH PAJMOAKTUBHOTO pacha-
J1a, yKa3bIBaTh TPAHULIBI €r0 MPUMEHUMOCTH. OIpeensaTh B KOHKPETHBIX CUTYallUsAX YUCIIO He-
pacnaxcs siiep, YACI0 paclaBIIUXCs siep, IEPUO/ Modypacnaia, akTUBHOCTb BELECTBA.
[TepeuncnsaTh U OMUCHIBATh METO/IbI HAOIIOAEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YACTHII.

Ha Omronats Tpeku anbga-yacTuil B kamepe Bunbcona. PeructpupoBaTh siiepHbIe U3TYyUEHUS C
nomouiblo cuérynka l'eiirepa. OnpenensaTe UMITYJIbC U SHEPTUIO YaCTULIBI U ABH)KEHUU B
MarHuTHOM mnoJje (1o gororpadusam). 3anucbBaTh sSAepHbIE peakuu. OnpeaensiTh

HPOAYKTHI SIACPHBIX peakunid. PaccunThiBaTh SHEPreTHUECKUH BBIXO SIEPHBIX peaKIii
OnuceIBaTh MEXaHU3MBI JICJICHUS P U LENHOU siaepHoi peakuuu. CpaBHUBATh sIEPHBIE U
TepMosiiepHble peakiu. OOBICHATh NPUHIHUIIBI YCTPOUCTBA U PAOOTHI AAEPHBIX PEAKTOPOB.
CyX/IeHUU IPEUMYIIECTB U HEJOCTATKOB SIIEPHON IHEPreTUKH. AHAIN3UPOBATh OMACHOCTD
SJICPHBIX U3ITyUYeHHH 1151 )KUBBIX opranu3mMoB. Haxonuts B mureparype u IHTepHeTe cBeieHUs
00 OTKpPBITHH NMPOTOHA, HEUTPOHA, PAAHMOAKTUBHOCTH, O MOJIYUYEHUH U UCIIOJIb30BaHUU PaOAK-
TUBHBIX N30TOIOB, HOBBIX XMMHUYECKHX 3JIEMEHTOB. BBIIENATH posb poccuiickux yuéHbx B uc-
CJIETOBaHMSIX aTOMHOTIO Sipa, OTKPBITUH CIIOHTAHHOTO JIEJICHUSI sIIep YpaHa, pa3BUTHH s,IepHON
HHEPreTUKH, CO3AaHNU HOBBIX M30TonoB B OMSMN (O0bennHEHHBII HHCTUTYT SJI€PHBIX UCCIIe-
noBanuil B . Jly6He). ['0TOBUTH Npe3eHTaluu U COOOIIEHHS 10 N3YYEHHBIM TeMaM (BO3MOKHBIE
TEMBI TIPE/ICTABIICHBI B yYCOHUKE)

JlaBatp omnpeeneHue NOHITUN: aHHUTHIISILMSL, IENTOHBI, aJPOHbI, KBapK, IJIFOOH.




IlepeuncnaTb OCHOBHBIE CBOWCTBA JIEMEHTAPHBIX YaCTULL. BbIAENATH IpyNIIbl 3J1IEMEHTAPHBIX
yacTull. [lepeuncisaTe 3aK0HBI COXpaHEHHUsI, KOTOPbIE BBIIOJIHSOTCS MTPU MPEBPALLEHUAX Ya-
ctull. OnuchIBaTh NPOLECCHl AHHUTWIIALIMY YaCTULl M aHTUYACTULL U POXKACHUS AIEKTPOH-
MO3UTPOHHBIX Map. Ha3pIBaTh U CpaBHUBATH BUJIbI (PYHIAMEHTAIbHBIX B3aUMOICHCTBUH.
OnuceIBaTh COBPEMEHHYIO (PH3UUECKYIO KApTHHY MHUpa. [ 0TOBUTH Mpe3eHTalul U COOOLICHNUS
10 U3YYEHHBIM TeMaM (BO3MOKHbBIE TEMBbI MPECTABICHBI B YUE€OHUKE)

Crpoenne Bcenennoii.-
Ou.

Cmpoenue Bcenennoii

[TpuMeHUMOCTB 3aKOHOB (PU3UKH IS
00BSICHEHHS PUPOJIHI KOCMHUYECKHUX
00BekToB. CoJTHEYHAS CHCTEMA.
3Be3/bl U UICTOYHHUKHU MX YHEPTHH.
Krnaccudukanus 3se31. DBOTIONUS
CoJIHIIa U 3BE3I.

lNamakTuka. [pyrue ranakruku. IIpo-
CTpaHCTBEHHO-BPEMEHHbBIE MACIIITa-
061 HaOmoMaemol Beenennoi. [pen-
cTaBJyieHHe 00 3BoJoLny BeeneHHOH.
Temnas mamepus u memHas IHEPIUsL.

ompesieNieHue OHATHI: HebecHast cepa, IKIUITHKA, HEOECHBIN IKBATOP, MOJTIOC MUPA, OCh MU-
pa, Kpyr CKJIIOHEHUS, IPSIMOE BOCXOXK/ICHHUE, CKIIOHEHUE, TTapaJlJIake, TapceK, aCTPOHOMUYECKAsT
CIMHUILIA, TICpUTENNi, aQesnii, COTHEUHOE 3aTMEHHE, JIYHHOE 3aTMEHHUE, TIAHETH 36MHOM
TPy, TJIAHEThl TUTAHThI, aCTEPOUI, METEOP, METEOPUT, poTocdepa, CBETUMOCTh, MPOTyOe-
paHern, myJibcap, HEUTpOHHas 3Be3/1a, YEPHAst IbIpa, MPOTO3BE3/1a, CBEPXHOBAs 3BE3/1a, rajlaKTH-
Ka, KBazap, KpacHOE CMEIICHHE, TeOpHs bonbIoro B3psiBa, Bo3pact BeeleHHOM.

Hab6mronate JIyHy U TUIaHETHI B TEJIECKOTI.

Boiaensate ocobeHHOCTH cucTteMbl 3emus-JlyHa.

Pacno3naBate, MoieTMpoOBaTh, HAOIO1ATh TYHHBIEC U COJIHEYHBIC 3aTMEHUA.

OOBSACHATH MPUIUBHI U OTIUBHI.

dopMynHpoBaTh U 3aMKUCHIBATh 3aKOHbBI Kerepa.

OnuceiBath crpoeHre COTHEYHON CUCTEMBI.

[lepeuncnarh miIaHeThl U BUIbI MAJTIBIX TEJ.

OnuceiBath crpoerure ColHIa.

Hab6nronates conmneunsie msitHa. Cobo1aTh mpaBuia 6e3omacHoCTH npu HabmoaeHnn CoJtHIIa.
[lepeyucnaTs TUTMYHBIE TPYIIEI 3BE3], OCHOBHBIE (hU3UUECKHE

cucteMsbl B I'amakTuke.

OrneHuBaTh NOPSAAOK PACCTOSHUHN 10 KOCMHUYECKUX 0OBHEKTOB.

OnuceBaTh CyTh KPACHOTO CMEIICHUS U €TI0 UCIIOJIH30BaHUE MPU U3YUCHUH TaJaKTHK.

[Ipu BoAUTH KpaTKOE U3JI0KEHUE TEOPHH boJIbIIOro B3phiBa U TEOpUH paciupsitouieiics Bee-
JICHHOM.

OOBSICHATH CYTh MOHATHI «TEMHAS MATEPUS» U «KTEMHAS SHEPTHUS.

[TpuBOANTE IPUMEPHI UCTIOJIB30BAHUS 3aKOHOB (DU3HKH IS OOBSICHEHHUS TIPUPOIBI KOCMHUYE-
CKHX OOBEKTOB.

PaboTaTh B mape u rpyrnie npu BHITOJHEHUH MPAKTHYECKUX 3aIaHHH.

Hcnonws3oBats MHTEpHET AJIs TOMCKA U300paKEHUI KOCMUUYECKUX 00BEKTOB U MHGOpMAIuu 00
HX 0COOECHHOCTSIX.

Y4acTBOBaTh B 00CYK/I€HUU U3BECTHBIX KOCMHUUECKUX HCCIEAOBaHUN. BBIIEISITh COBETCKUE U
pOCCUICKHE JOCTUKEHHS B 00JIACTH KOCMOHABTUKHU U UCCIIEIOBaHUS KOocMoca. OTHOCUTBCS C
YBaKEHHUEM K POCCUHUCKUM YUEHBIM U KOCMOHABTAM.

Haxonuts B turepatype u HTEepHETE CBEACHUS Ha 33JJaHHYIO TEMY.




I'oToBUTH MMpE3CHTAluU U COO6H.[CHI/ISI 110 U3Yy4YCHHBIM TCMaM.

IMoBTopenue 10 yaca Hrorosasi kKoHTpoOJIbHaAsI padoTa 10
Ne 5 3a kypc ¢pusuku 11 kimacca
JlabopaTopuslii npakTu- | 1. M3MepeHue Maccel Tena ¢ momMo- 8

KYM

B0 MPYKHHHOTO MasiTHUKA.
2. UccnenoBanue 3aBUCUMOCTH CHJIBI
($hoTOTOKA OT MOBEPXHOCTHOM IIOT-
HOCTH ITOTOKA U3ITy4CHUSI.

3. OnpeneneHne MUHUMAJIBHOTO 3a-
psiga HOHA M AJICKTPOXHUMHYECKOTO
SKBHUBAJIEHTa MEU.

4. VIamepenue paiualiiOHHOTO (hoHa.

COI''TACOBAHO:
[IpoTokon 3acenanus
MeTtoaudeckoro 00beTMHEHUS

VYuuresnen eCTECTBEHHO-MATEMATHUYECKOTO

mukiia MbOY-COII Nel7
ot 31.08.2022r.Nel
Bansu P.C.

COI'NTACOBAHO:
3amecturens aupekropa no YBP
Curnukosa T.C.

IIOAIMUCH

31.08.2023 rona
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