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1. Ilnanupyembie pe3yJibTaThl OCBOCHUSI Y4eOHOI0 mpeaMeTa

[Tnanupyemsbie pe3ynbTraTbl OCBOCHHS yUeOHOTO JIEKTUBHOTO Kypca «Pemenue Gpundeckux
3a/1a4» pa3paboTaHbl HA OCHOBAHUU CJIEAYIOLUIMX HOPMaTUBHbBIX AKTOB:

- ®denepanbHOTO 3aKoHA OT 29.12.2012 Ne273 — @3 «O6 obpazoBanuu B Poccuiickoii
®denepaunn» (C UBMEHEHUSIMU);
- ®eepanbHOTO TOCYIaPCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa OCHOBHOI'O OOIIIETO
o0Opa3oBaHmsl, YTBEPKJICHHOTO IMPUKa3oM MuHHCTEpcTBa 00pa3oBanus u Hayku PO ot 17
nekadps 2010 . Ne 1897 (¢ u3sMeHeHUsAMN);
- IloctanoBnenusi ['maBHOro rocyJapCcTBEHHOTO caHMTapHOro Bpauda Poccuiickoit denepanuun
or 29 pexabpst 2010 r. Ne 189 «O6 yrBepxkaenun Canllun 2.4.2.2821-10 «CanutapHo-
SNUAEMHOJOTHYeCKHe  TpeOOBaHMS K  YCIOBUSIM M OpraHuM3alMu  OOy4YeHHs B
00111e00pa30BaTeNbHBIX YUpPEKIACHUsAX» (3apeructpupoBan B Muniocte Poccuu 3 mapra 2011
r.) (B IEHCTBYIOMIEH PEIaKIIUU C U3MECHEHUSIMU );
- [IpumepHOil ocHOBHOM 00pa3oBarenbHOM mporpammbl OO0, BHEceHHOI B DenepanbHbIi
peecTp MpUMEPHBIX 00Ie00pa30BaTEIbHBIX MPOrPaMM, YTBEPKICHHBIX MPOTOKOIOM
3acenanus denepanbHOro yueOHO-METOANYECKOT0 00BENNHEHNUS 110 00111eMy 00pa30BaHUIO
(mporokon ot § anpenst 2015 r. Ne 1/15; B pegaxkuu npotokona Ne 3/15 ot 28.10.2015
denepabHOTO y4eOHO-METOAMYECKOT0 O0BEAMHEHUS IO 00IIeMy 00pa30BaHUIO).
- @eiepanbHOTO NepevHs YUeOHUKOB, PEKOMEHIYEMbIX K HCIIOJIb30BAHUIO MTPH peaTn3aliu
MUMEIOLIUX TOCYIapCTBEHHYIO aKKPEIUTAIIMI0 00pa30BaTeNIbHBIX IPOrpaMM HavyajJbHOTO OOIIEro,
OCHOBHOTO OOIIIET0, CpeHero odmiero oopazoBanus (C U3SMECHECHHUSIMU);
- YcraBa MOY IlepBomaiickoit COI Ne5;
- OcHOBHOI1 00111€00pa30BaTENBHON IPOrpaMMBbl OCHOBHOTO 00111ero obpazoBanus MOY
[TepBomaiickoit COILI Ne5;
- YyeOnoro mnana MOY IlepBomaiickoit COLLT Ne5.

IlnanupyemMble pe3yJibTaThl OCBOCHHUSI Y4e0OHOI0 3JIEKTMBHOIO Kypca

«PemieHue (pU3NYECKUX 3a1a49» B 9 Ki1accax BKJIKYAKT B ce0f:

BbinyckHUK HayuMTCS:
e coOmofaTh TmpaBuWiIa O€30MaCHOCTM M OXpaHbl TpyAa Hpu paboTe ¢ Yy4eOHBIM H
1a00paTOpHBIM 000PYI0OBAHUEM;
® [IOHMMAaTh CMBICI OCHOBHBIX (HU3NYECKHUX TEPMUHOB: (U3NYECKOE TeN0, (UINYECKOE
ABJIeHUE, (pU3NUecKas BeIMUMHA, EUHUIIBI U3MEPEHNUS;
® pacro3HaBaTh NMPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh MPH MOMOIIU (PU3NYECKUX METOJIOB;
AQHAJIN3UPOBATh OTIENIBHBIE 3TAIlbl IPOBEACHUS UCCIEN0BAaHNN U MHTEPIIPETUPOBATH PE3YJIbTaThl
HAOJIIOJICHUI H OIBITOB;
® CTaBUTh ONBITHI MO UCCIIEAOBAHUIO (PU3MUECKUX SBJICHUN WM (PU3UYECKUX CBOICTB Ten 63
UCTIOJIb30BaHUS NPSMBIX M3MEPEHUi; Mpu 3ToM (GopMylupoBaTh MpolieMy/3aiady yuyeOHOTo
AKCIEPUMEHTA; COOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO0 O0OpYyIOBaHMS; MPOBOJAUTH OMIBIT U
(bopMynHpOBaTh BHIBOJIBI.
[Tpumeuanue. [lpu npoBeneHnn ucciaenoBanus PU3NIECKUX SIBICHUN U3MEpPUTENIbHbIE TPUOOPHI
UCTIONB3YIOTCS JIMIIb KaK JaTYUKUd U3MEpeHUs (U3NYECKUX BEJIWYMH. 3allUCH TOKa3aHUM
NPSIMBIX U3MEPEHUN B ATOM Cllydae He Tpedyercs.
® [IOHUMATh POJIb HKCIIEPUMEHTA B MOJIyU€HUH HAy4YHOH HH(pOpMaIuu;
® IPOBOAMTH MpPSIMbIE U3MEpeHHUs (U3NYECKUX BEIWYHMH: BpPEMs, PAacCTOSHHUE, Macca Tena,
0o0beM, cuia, TeMIEeparypa, aTMOC(HEpHOe AABIEHHE, BIAXHOCTh BO3yXa, HANPSDKEHUE, CHIIA
TOKa, paJAMallMOHHBIA (OH (C UCIOIB30BAHUEM JIO3UMETPA); MPU ITOM BHIOUPATh ONTHMAJIbHBIN
Croco0 U3MepeHus U UCIOIb30BaTh MPOCTENIIINE METO bl OLIEHKH MOTPEIIHOCTEN U3MEPEHUIA.
[Tpumeuanue. Jlrobast yuyeOHas mporpaMMa JOJDKHAa OOecleyuBaTh OBJIAJCHHUE MPSIMBIMHU
U3MEPEHUSIMH BCEX MEPEUNCICHHBIX (PU3NUYECKUX BETHYHUH.
® TIPOBOJAUTH HCCIEIOBAaHUE 3aBUCUMOCTEN (PU3MUECKHX BEIMYMH C MCIOJB30BaHUEM IPSIMBIX
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U3MEPEHUIl: TIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3yJIbTAThl IMOJYUYCHHOM
3aBUCUMOCTH (DM3WYECKHX BEIMYMH B BHUAC TaONWIl W TPauKOB, JeNaTh BBIBOJBI TIO
pe3yJbTaTaM UCCIIEIOBaHUS;

® TPOBOJWTH KOCBEHHBIC HM3MEPCHHS (U3UYCCKUX BEIWYMH: TPU BBINOJHCHUU H3MEPECHUUN
coOupaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEIyS IMPEAI0KEHHOW WHCTPYKIIMH, BBIYUCISTH
3HAYCHUE BEIMYMHBI M aHAIM3UPOBATH MMOJIYUYCHHBIE PE3YIbTAThI C YISTOM 33JJaHHOH TOYHOCTHU
U3MEpPEHU;

® aHAJIM3UPOBATh CHUTYallUd TPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, y3HaBaTh B HHX
NPOSIBJICHUE HM3YYCHHBIX (U3UYECKUX SIBICHWA WJIM 3aKOHOMEPHOCTEH U TPUMEHATH
UMEIOIITUECS 3HAHUS ISl X OOBSICHEHHS;

® [IOHUMAThH MPHHIUIBI JCHCTBUS MAIlIMH, IPUOOPOB U TEXHUYECKUX YCTPOWCTB, YCIOBUS UX
0€30I1aCHOT0 KCIIOJIb30BaHMsI B TOBCETHEBHOM JKU3HU;

® WCIONB30BaTh MPHU BBINIOJHEHUU YYEOHBIX 3a/7a4 HAYYHO-TIONMYJSIPHYIO JUTEPATypy O
(bU3HYECKUX SIBIICHUSX, CIIPABOYHBIC MaTEpUaIbl, pecypchl IHTepHET.

BbINYyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThHCS:

® 0CO3HABAMb YEHHOCMb HAYYHBIX UCCLEO08AHUL, POIb DUIUKU 8 PACUUPEHUU NPEOCMABIeH Ul
00 OKpydrcarowem mupe u ee 6Kaa0 8 YiyyuleHue Kaiecmea HCUsHu,

® UCNONBL306aAMb NpUEeMbl NOCMPOCHUs. QuU3UYeCKUx Mooerel, NOUCKA U HOpMYIUPOsKU
O00KA3aMenbCme 6blOBUHYMBIX 2UNOMe3 U MeopemudecKux 6bl80008 HA OCHO8E IMNUPUUECKU
YCMAHOBNIEHHBIX (haKmos,

® (CpasHuBamb MOYHOCMb UBMEPEHUsL (PUUUECKUX BENUUUH NO BeIUYUHE UX OMHOCUMETbHOU
ROSPEWHOCIU NPU NPOBEOCHUU NPAMBIX USMEPEHUIL,

®  CamMOCMOAmMeNbHO NPOBOOUMb KOCBEHHbLE USMEPEHUS U UCCIe008AHUS PUBUYECKUX BETUYUH C
UCNONB308AHUEM PAZTUYHBIX CNOCOO08 UBMEPEHUST (PUULECKUX BEIUYUH, 8bIOUPAMb CPEOCmBa
usMepenuss ¢ y4emom HeoOX0OUMOU MOYHOCMU U3MepeHUll, 0O00CHOB8bIBAMb 6blOOP CNOCoOA
usMepeHusi, adeK8amHo20 NOCMABIEHHOU 3a0aye, NPOBOOUMb OYEHKY OO0CHOBEPHOCHU
NOJLYYEHHBIX Pe3YIbIMaAmos;

®  BOCNPUHUMAMb UHDOPMAYUIO PUULECKO2O COOEPICAHUS 8 HAYUHO-NONYIAPHOU Tumepamype
U Ccpedcmeax Maccosou UHGOpMayuu, KPUMuyecku OYeHUSAmsv NOJVYEeHHYIO UH@opmayuro,
aHanusupysl ee cooepicane u Oanuvie 00 UCMOYHUKE UHDOpMAyUU;

® co30asamv cOOCMBEHHblE NUCOMEHHbIE U YCMHble COOOWeHUs. O (DUUYECKUX S6NEHUIX HA
OCHOB€ HECKONbKUX UCMOYHUKOS UHMOPMAYUU, CONPOBONCOAMb 6bICIYNICHUE NPe3eHmayuel,
yuumwléas 0cobeHHoCmu ayOumopuu c8epCmuuKos.

MexanuyecKkue siBJICHHUS

BbInyCKHUK HAYYHTCS:

® pacro3HaBaTh MEXaHUYECKHE SBICHUS U OOBSICHATH Ha OCHOBE HMEIOIIMXCS 3HAHHA
OCHOBHBIE CBOMCTBA WJIM yCIIOBHUS MPOTEKAHUS ITUX SBJICHUI: paBHOMEPHOE U HEPAaBHOMEPHOE
JBUKCHHE, PAaBHOMEPHOE W PAaBHOYCKOPEHHOE TMPSMOJIMHEWHOE IBWKCHHE, OTHOCHTEIHHOCTH
MEXaHMYECKOTO JIBIXKEHUS, CBOOOHOE TaJIeHHe Tell, pPABHOMEPHOE JIBHKEHHE MO0 OKPYKHOCTH,
WHEPIINS, B3aUMOJICHCTBUE TN, pEaKTUBHOE JIBIKCHHE, TIepeada JIaBJICHUS TBEPIBIMH TEIIaAMU,
KUAKOCTSAMH M Ta3aMu, aTMoc(epHoe NaBleHHUE, MIIaBaHWE TeJ, PaBHOBECHE TBEPIBIX Tell,
UMEIOINX 3aKpEIUIEHHYI0 OCh BpaIleHHs, KOJeOaTeNbHOE IBIKEHHE, PE30HAHC, BOJIHOBOE
JBUXKEHHE (3BYK);

® OINHWCHIBATh M3yYCHHBIC CBOKMCTBA TEl M MEXAaHUYECKHE SIBIICHUS, WCIONB3yS (DU3UUCCKHE
BEJIMYMHBL: TYTh, TEpPEMEICHHEe, CKOPOCTh, YCKOPEHHWE, TEepHOJ]| OOpalleHus, Mmacca Tela,
TUIOTHOCTD BEIIECTBA, CHIIA (CHila TSDKECTH, CHJIa YIIPYTOCTH, CUJIa TPEHUS ), IaBICHUE, HMITYIIbC
Tena, KWHETUYeCKasi SHEPTrusl, MOTCHIIMAIbHAS dHEPTHs, MeXaHndeckas paboTa, MeXaHHUYECKast
momHocTh, KIIJ] mpu coBepinennn paboOThl C HCIONIH30BAHHEM IMPOCTOTO MEXaHU3Ma, CHIIA
TPeHHsI, aMIUTUTyJa, TEpUOJ M YacToTa KojeOaHWd, JJIMHA BOJHBI W CKOPOCTH €€
pacmipoCcTpaHEeHHs; MPU OMUCAHUH MPABUILHO TPAKTOBATH (DU3MUECKUN CMBICT HCIOJIB3YEeMBIX
BEJIMYMH, UX 0003HAYCHUS U CTUHUIIBI H3MEPEHUS, HAXOAUTh (POPMYJIBI, CBSI3BIBAIOIINE JTAHHYIO
(bU3UYECKYIO BEIMYUHY C APYTUMU BEIIMUYUHAMHU, BBIYHCIISATH 3HaYCHHE (PU3MUECKON BEIIMUUHBL,
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® aHaJIM3UPOBATH CBOWCTBA TEJ, MEXaHHMUECKUE SBJICHHS U MPOLECCHI, UCIONb3Ys (hU3UUecKue
3aKOHBI: 3aKOH COXPAaHEHHUS AHEPrHH, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHIMI CYMEPHO3UINH
cun (HaxoxzaeHue paBHojencTByromend cuibl), I, I u III 3akonsr HetoToHa, 3aK0H coxpaHeHUs
uMIyabsca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; MpH 3TOM pa3inyaTh CIOBECHYIO
(GopMyITHPOBKY 3aKOHA U €T0 MATEMAaTUUYECKOE BHIPAKCHUE;

® Dpa3iInyaTh OCHOBHBIC MPU3HAKM HM3YYCHHBIX (DU3MUECKHX MOJeNel: MaTepuanbHas TOYKa,
MHEpLHaIbHas CHCTEMa OTCYETa;

e pemath 33Ja4YM, HUCHOJB3ysd (U3NYECKHE 3aKOHBI (3aKOH COXPAHEHHs] SHEPIHH, 3aKOH
BCEMHUPHOI'O TAroTeHus, npuHuun cyneprnosunuu cwi, I, II m III 3akonsr HeroToHa, 3akoH
COXpaHEeHMs] HMITyJibca, 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena) u Gopmynsbl,
CBsI3bIBarOIIME (hU3MUYECKUE BENWYHMHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca Teja, IIOTHOCTh
BElIEeCTBa, CUja, JABJICHHE, UMITYJIbC Tela, KUHETUYECKash SHEprusi, MOTEHIMAIbHAs SHEPrus,
MexaHu4deckass pabora, mexaHuueckas MomrHocTh, KIIJ] mpoctoro mexanusma, cuja TPEHUS
CKOJIbJKEHUS, KOA(P(UIIUEHT TPEHUSs, aMIUIUTY/1a, IEPUOJ U YacToTa KojeOaHuH, AJTMHA BOJIHBI U
CKOpPOCTh €€ pacHpOCTpPaHEHUs): Ha OCHOBE aHajHM3a YCIOBHUS 33Ja4yH 3alHCHIBATH KPaTKOE
YCIIOBUE, BBIACTATh (PU3MYECKHEe BEIMYMHBI, 3aKOHBI U (QOpPMYJbl, HEOOXOAMMBIE IS €€
pelIeHusi, TPOBOJAUTh PACUeThl U OLEHHBATH PEATbHOCTh IMOJYYSCHHOTO 3HAYCHUs (PH3MUECKON
BEJIMYMHBI.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThHCS:

® UCNONIBL306AMb 3HAHUS O MEXAHUYECKUX ABNEHUSAX 68 NOBCEOHEBHOU JHCU3HU O/ 0becnedenusl
bezonacnocmu npu 0bpaweHuy ¢ npudOPAMU U MEXHUYECKUMU YCMPOUCEaAmU, OJisi COXPAHEHUs.
300p08bsl U COONOOCHUSL HOPM IKOJI02UHECKO20 NOBEOEeHUsl 8 OKpYydcalouel cpede; npusoouns
npuMepbl NPAKMUYECKO20 UCHONb308AHUA (PU3UYUECKUX 3HAHUL O MEXAHUYECKUX S6NeHUAX U
@usuueckux 3aKomax; npumepvl UCHONb308AHUSL B0300HOBNAEMbIX UCMOYHUKOE IHEPULL
9KONO2UHECKUX NOCIeOCMBULL UCCIe008AHUSL KOCMUYECK020 NPOCMPAHCIE,

®  pazuuamv SpaHuybl NPUMEHUMOCU QUUYECKUX 3A4KOHO8, NOHUMAMb 8Ce0dWull Xapakmep
@yHOamenmanvHblX 3aKOHO8 (3AKOH COXPAHEHUsl MEXAHUYEeCKOU IHepeUuu, 3aKOH COXPAHEeHUs
UMRYIbCA, 3AKOH 6CEMUPHO20 MA20MEHUs) U O2PAHUYEHHOCMb UCNONb308AHUS YACHHBIX
3axono08 (3axon I yka, Apxumeda u op.);

® HAxoOumv a0eK8amHy0 NPedyloNCeHHOU 3adaye Pu3UYecKyro Mooeb, papeulams npooiemy
KaK HA OCHO8e UMEIWUXCS 3HAHUL N0 MeXAHUKe ¢ UCNOIb308AHUEM MAMeMamuieckKo2o
annapama, max u npu NOMowu Memooo8 OYeHKU.

TenJioBble ABJICHUA

BbINyCKHUK HAYYUTCS:

® pacro3HaBaTh TEIJIOBHIE SIBIEHUS M OOBACHATh Ha 0a3ze MMEIOIIMXCS 3HAHUH OCHOBHBIE
CBOWCTBA WJIM YCIIOBHS NMPOTEKAaHUS ITUX SBJICHUM: MudPy3us, u3MeHeHHe oObema Tel Mpu
HarpeBaHuM (OXJIAXKICHHUN), OOJIbIIAs CKMMAEMOCTh T'a30B, Maylas C)KMMAaeMOCTh KHJIKOCTEH U
TBEPJIBIX TEN; TEMJIOBOE paBHOBECHE, HCIApPEHUE, KOHAEHCAIMs, IUIaBIeHUE, KpUCTAJUIN3aLus,
KUTICHHE, BJIAXXHOCTh BO3MyXa, Pa3JIMYHBIE CIIOCOOBI TeIulonepeaayn (TeTUIONPOBOIHOCT,
KOHBEKIMsI, W3JIy4YeHHE), arperaTHble COCTOSHHUS BEIIECTBA, IOIJIONIEHUE DSHEPruH IMpHU
UCTIAPCHUH JKUJKOCTH W BBIJICJICHHE €€ NMpPU KOHJICHCAIMH T1apa, 3aBHCHMOCTh TEMIIepaTyphl
KUTICHUS OT JaBJICHUS;

® ONUCHIBATHh HW3YYCHHBIE CBOWCTBA TEJI M TEIUJIOBBIC SBIICHUS, HCIONB3Yys (QHU3HUecKue
BEJIMYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEPTHS, TEMIIEpaTypa, yelbHas TeIUIOEMKOCTh
BEIIECTBA, Y/AeJIbHAas TEIUIOTAa IUIABJICHHs, yJelbHas TeIIoTa HapooOpa3oBaHUs, yJelbHas
TETUIOTa CTOPAaHMS TOIUIMBA, KO3(DQHIIMEHT TOJE3HOTO NEHCTBUS TEIUIOBOTO JIBUTATENS;, TPH
ONHCAaHUM TPABWIBHO TPAKTOBaTh (PU3UYECKUN CMBICI HCIOJIB3YEMbIX BEIMYUH, WX
0003HAUCHHSI U €AMHUIIBI U3MEPEHUS], HAXOAUTH ()OPMYITBI, CBSI3BIBAIONINE TAHHYIO (PH3UIECKYIO
BEJIMYMHY C APYTUMH BETUYNHAMHU, BEIYUCIATH 3HAUCHUE (PU3NUECKOI BETMUNHBL;

® aHAJIM3MPOBATH CBOWCTBA TeEJ, TEIUIOBBIC SIBICHUS W TIPOIECCHI, HCIOJIb3ys OCHOBHEIC
MOJIOKEHHUS aTOMHO-MOJIEKYJIIDHOTO YUY€HHMsI O CTPOEHHM BEIIECTBA M 3aKOH COXPaHEHUs
YHEPTUH;
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® pa3nIuyaTh OCHOBHBIE TMPHU3HAKM W3YYEHHBIX (PU3UYECKUX MOJETCH CTPOSHUs Tra3oB,
KHJIKOCTEH ¥ TBEPIIBIX TEI,
® TPHUBOJIUTH MPUMEPHl MPAKTHYECKOTO HCIOJIB30BaHUS (DU3MUECKUX 3HAHUU O TEIIOBBIX
SIBIICHUSIX;
® pelIaTth 3aJa4u, UCTIOJIb3Ys 3aKOH COXPAHECHHUsS SHEPTHH B TEIUIOBBIX MpoIeccax u (GOpPMYIIbI,
CBSI3BIBAIOIIME (U3MYECKHE BEIMYMHBI (KOJIMYECTBO TEIUIOTHI, TEMIIEpaTypa, yIelbHas
TEIIOEMKOCTh BEIIECTBA, yJeNIbHAS TEIJIOTa IUIABJICHUS, YAeIbHAs TEIUIOTa MapooOpa3oBaHMs,
yIeNnbHas TEIUIOTa CropaHusl TOIUIMBA, KOX(PQHIIMEHT TMOJE3HOrO JEHCTBHS TEIIOBOTO
JIBUTATENIs1): HA OCHOBE aHAJIM3a YCIOBHS 3a/layd 3alMChIBAaTh KPAaTKOE YCIOBHE, BBIIEIATH
¢du3nveckue BETMYWHBI, 3aKOHBI M (OPMYJIBI, HEOOXOAWMBIC JUISI €€ PEIICHHUs, MPOBOJIUTH
pacueThl U OIIEHUBATH PEATbHOCTh MOJIYICHHOTO 3HAYCHUS (DU3NYECKON BETMUNHBL.
BbINYyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThHCS:
® UCNONBL306AMb 3HAHUSL O MENJOBbIX AGIEHUSAX 8 NOBCEOHEBHOU JHCU3HU ONisl 0becneyeHus:
bezonacrocmu npu obpaweHuu ¢ NPUOOPAMU U MEXHUYECKUMU YCMPOUCMEAMU, 0I5l COXPAHEHUS
300p08bsL U COONIOOCHUSL HOPM IKOJ02UHECKO20 NOBEOEHUsl 8 OKpYdcaouel cpede; npusoouns
npUMepbl IKOI02UYECKUX NOCIeOCMBUll pabomvl 0gueameinell 6HYMpeHHe20 C2opanus, Menio8blx
U 2UOPOINEKMPOCAHYULL,
®  pazuuamv SpaHuybl NPUMEHUMOCU QU3ULECKUX 3a4KOH08, NOHUMAMb 8Ce0Ouull Xapaxkmep
@dyHOaMeHMATbHBIX PUBUYECKUX 3AKOHO8 (3AKOH COXPAHEHUS IHepeUll 8 MeNnI08bIX Npoyeccax) u
02PAHUYEHHOCTb UCNOIb308AHUS YACIHBIX 3AKOHOB;
® HAX00UMb A0EKBAMHYI0 NPeONIONCEHHOU 3a0aue hu3UYecKylo MoOelb, paspeuams npooiemy
KAK HA OCHOBE UMEIOWUXCA 3HAHULL O MENT0BbIX AGNEHUAX C UCNONb308AHUEM MAMEMAMULECKO20
annapama, max u npu NOMowu Memooo8 OYeHKHU.
DJIeKTpUYeCKHe 1 MATHUTHBIE SIBJICHUS
BbpInyCKHUK Hay4uTCH:
® pACIIO3HABATh JJICKTPOMATHUTHBIC SIBICHHUS W OOBSICHITH HA OCHOBE HMMCIOIIUXCS 3HAHHMA
OCHOBHBIC CBOWMCTBAa WM YCIOBUS MPOTCKAHHS OTHX SBJICHHWMA: JJIEKTPU3AlUs  Tel,
B3aMMOJICHCTBHE 3apsJOB, DJIEKTPUUYECKHUH TOK M €ro JeHCTBHUS (TEIUIOBOE, XHUMHYECKOE,
MarHUTHOE), B3aMMO/JICHCTBIE MAarHUTOB, JICKTPOMArHUTHAS WHIYKIUS, JICWCTBUE MAarHUTHOTO
Mojii Ha TMPOBOAHMK C TOKOM M Ha JBIDKYIIYIOCS 3apsOKEHHYIO YacTHILy, JeHCTBUE
IIEKTPUIECKOTO TIOJISI Ha 3apsDKEHHYIO YaCTHILY, dJIEKTPOMArHUTHBIC BOJHBI, TIPSIMOJIHHEHHOE
pacmpocTpaHeHHE CBeTa, OTpaKeHUE U NIPETIOMIICHUE CBETa, AUCIIEPCHS CBETA.
® COCTaBISITh CXEMBI DJEKTPUYECKHX IENed C TIOCIeAOBaTeIbHBIM W  IapauIeIbHBIM
COETMHEHUEM DJIEMEHTOB, pa3inyasi yCJIOBHbIE 0003HAYEHUS DJIEMEHTOB DJIEKTPUUECKUX Lemneit
(MCTOYHUK TOKa, KIII0Y, PE3UCTOP, PEOCTAT, TaMIIOUKa, aMIEPMETP, BOJIBTMETP).
® JICIIOJIb30BaTh ONTHYECKHE CXEMBI U MOCTPOSHHS H300pak€HUH B IUIOCKOM 3€pKajie U
coOuparorie JuH3e.
® OIHCHIBATH U3YUYCHHBIC CBOWCTBA TN M YJICKTPOMATHUTHBIE SBJICHHSI, HCIIONB3Ys (pH3UIecKue
BEJIMYMHBL: DJIEKTPHUYECKUH 3apsl, CHJa TOKa, DJIEKTPHUYECKOE HANPSHKEHHE, DIIEKTPHUUECKOEe
COTIPOTHBIIEHUE, YJEIBHOE COMPOTUBIIEHUE BEIIECTBA, paboTa MEKTPUIECKOTO MOJIsI, MOIITHOCTh
TOKa, ()OKYCHOE PACCTOSHUE M ONTHUYECKas CHJIA JIMH3BI, CKOPOCTh DJIEKTPOMATHUTHBIX BOJH,
JUIMHA BOJHBI M YacTOTa CBETa; MPU OMHMCAHWU BEPHO TPAKTOBATh (DU3HUECKUN CMBICT
UCIIOJIb3YEMBIX BEIIMYMH, WX OOO3HAYCHWS W CJMHHIBI H3MEPEHUS; HaXOAHWTHh (HOPMYIIBI,
CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BETHUYNHAMHU.
® aAHAIM3WPOBATH CBOWCTBA TEJN, JJICKTPOMArHUTHBIC SBJICHHS W IPOIECCHI, HCIIOIb3YS
(du3nvecKkre 3aKOHBI: 3aKOH COXPAHEHUS dJIEKTPUIECKOTO 3apsa, 3akoH Oma I yJacTka IeTy,
3akoH Joyns-JleHna, 3akoH MPSMOIUHEHHOTO PaCHpOCTpAaHEHUS CBETa, 3aKOH OTPaKEHUs
CBETa, 3aKOH TIPEIIOMIICHHS CBETA; TPU STOM pa3jinyaTh CIOBECHYIO (DOPMYITHUPOBKY 3aKOHA U
€ro MaTeMaTU4YECKOE BhIPaKEHUE.
® TPHUBOJUTH TPUMEPHl  MPAKTUYCCKOTO  HWCIOJIB30BaHUSA  (U3HYSCKUX  3HAHHHA O
AJICKTPOMATrHUTHBIX SBJICHHSIX
e pemaTh 3a7a4d, UCHONB3Ys (u3mueckue 3aKoHbl (3akoH OMa JuIs ydacTKa IIelH, 3aKOH
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Jxoyns-JIeHna, 3aKOH NPSAMOJIUHEHHOIO PacIpOCTPaHEHUs CBETA, 3aKOH OTPaXCHUS CBETA,
3aKOH TPEIOMIICHUS CBeTa) W (OPMYJIbI, CBA3BIBAIONINE (PU3MUYECKUE BEIMYMHBI (CHJIa TOKa,
AIIEKTPUYECKOE HAIPSDKEHUE, DIEKTPUYECKOE COMPOTUBIICHHUE, YHAEIbHOE CONPOTUBIICHUE
BElIEeCTBa, paboTa AMEKTPUYECKOTO OIS, MOIIIHOCTh TOKA, (JOKYCHOE PACCTOSIHUE U ONTHYECKas
CHJIa JIMH3BI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI M 4YacTOTa CBETa, (OPMYIIBI
pacueTa 3JIeKTPUUYECKOr0 COMPOTHUBIICHHUS MIPH MOCIIE0BATEILHOM U MapauieIbHOM COSAMHEHUN
IPOBOJHUKOB): Ha OCHOBE aHAJM3a YCJIOBHA 33Ja4yM 3alMCHIBATh KPATKOE YCIOBHUE, BBIICIATH
buznyeckue BENUYMHBI, 3aKOHBI U (OPMYIIbI, HEOOXOJWMBIE Jid €€ pEelIeHUs, MPOBOIUTH
pacyeTsl U OLIEHUBATh PEAIbHOCTH MOJYYEHHOTO 3HAYEHUS (PU3HUUECKON BEITMYNHBI.
BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH:
® UCNOIBL306aMb 3HAHUA 00 JSIEKMPOMACHUMHBIX SAGNEHUSAX 6 MNOBCEOHEBHOU JHCUHU OJIA
obecneyenuss 6e3onacHocmu npu oopaweHuU ¢ npUOOPaAMU U MEeXHUYECKUMU YCMpOUCmeamu,
0151 COXpaHeHUsi 300P06bsi U COONOOEHUS. HOPM IKOJIOSUYECKO20 NOBEOCHUsl 8 OKpYdcaroujell
cpede; npusooOUMb NPUMEPLL BAUAHUSL INEKMPOMACHUMHBIX UZTYUEHU HA HCUBbLE OPSAHUIMbL,
® paziuuams epaHuybl NPUMEHUMOCIU PU3ULECKUX 3AKOHO8, NOHUMAMb 8CeoOuull Xapakmep
@DyHOaMEeHMAbHBIX 3AKOHO8 (3AKOH COXPAHEHUs NEeKMPUYECKO20 3apaia) U 02PaAHUYeHHOCb
UCNONIL30BAHUS YACMHBIX 3aKOHO8 (3akoH OMma 015 yuacmka yenu, 3akoH [owcoyaa-Jlenya u op.);
® UCNONBL306AMb NpUeMbl NOCMPOEHUs Gu3uyecKux mooeneld, NoucKka u @opmyauposKu
00KA3amMenbCme 6bl0BUHYMBIX 2UNOMme3 U Meopemudeckux 6bl80008 HA OCHO8E IMNUPUYECKU
VCMAHOBNIEHHbIX (PaKkmoa,
® HAX00UmMb A0EKBAMHYI0 NPeONIONCEHHOU 3a0aue hu3UYecKylo MoOelb, paspeuwams npooiemy
KAK HA OCHOBE UMEIOWUXCA 3HAHUL 00 3J1eKMPOMASHUMHBIX SIEHUAX C UCNONb308AHUEM
Mamemamuyecko2o annapama, max u npu NOMOWU Memooo8 OYeHKU.
KBaHTOBbBIE SIBJICHUSI
BbpInyCKHUK HAy4YUTCH:
® pacro3HaBaTh KBAHTOBBIC SIBICHUS M OOBSCHATH Ha OCHOBE MMEIOIIUXCS 3HAHWN OCHOBHBIE
CBOWCTBA WJIM YCIOBHS TIPOTEKAHUS OTHUX SBJICHUH: €CTECTBEHHAs W HCKYCCTBEHHAs
pPaZMoOaKTUBHOCTb, 0-, - U Y-M3JTy4CHHs, BOSHUKHOBEHHE JIMHEWYATOr0 CHEKTpa H3JIy4eHUs
aToMa;
® OMUCHIBATh M3yYEHHBbIC KBAHTOBBIC SBICHUS, UCIONB3YS (DU3MUYECKHE BETUYMHBI: MAacCOBOE
YHCI0, 3apsI0BOE YMCIIO, IEPHOJ] Toypacmaia, SHeprusi (POTOHOB; MPU OMHCAHUU MPABUIBHO
TPAKTOBAaTh (U3MUYSCKUH CMBICI HCIIOJB3yeMbIX BEJIMYMH, WX OOO3HAYCHHS W CIUHUIIBI
U3MEpEHUs; HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE MAaHHYIO (PU3UYECKYIO BEIUYUHY C IPYTHMH
BEJIMYMHAMU, BRIYUCIIATH 3HAUYCHUE (PU3NICCKON BEITMUHHEI,
® aHANM3HPOBATh KBAHTOBBIC SIBJICHHS, UCIIONB3Yys (DU3MYECKHE 3aKOHBI U TOCTYIAThl: 3aKOH
COXpaHEHMSI DSHEPruu, 3aKOH COXPAHEHHUS DJJICKTPUUYECKOTO 3apsia, 3aKOH COXpPaHEHUS
MacCcOBOTO 4YHCIa, 3aKOHOMEPHOCTH H3IIyYeHHs W TMOTJIOMIEHUS CBETa aTOMOM, NpPU 3TOM
pa3ianyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M €T0 MaTeMaTHUEeCKOE BhIPAKECHHUE;
e pasnMyYaTh OCHOBHBIE NMPHU3HAKH ITUTAHETAPHON MOJENIH aToMa, HYKJIOHHOW MOIETH aTOMHOTO
SAApa;
® TPUBOJIUTH MPUMEPHI TPOSBICHUS B TPUPOJE H MPAKTUYECKOTO HCIIOJIB30BAHUS
PaInoaKTUBHOCTH, SIIEPHBIX M TEPMOSIIEPHBIX PEAKIINH, CIEKTPaTbHOTO aHAIN3A.
BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:
® UCNONBL3068aMb NOJYUEHHbIE 3HAHUSL 8 NOBCEOHEBHOU HCUZHU NpU obpawjenuu ¢ npubopamu u
MEXHUYECKUMU YCMPOUCTBAMU (CUEMYUK UOHUSUPVIOWUX YACMUY, 003UMemp), OJisl COXPAHEHUs
300p086b51 U COONVOEHUSI HOPM IKOJIO2UHECK020 N0BeOeHUs 8 OKpYicalowell cpede;
® COOMHOCUMb IHEPRUIO CES3U AMOMHBIX A0ep C 0epeKmom Maccol,
® 1pUBOOUMb NpuMepbl GIUAHUL PAOUOAKMUBHBIX U3NYUEHUN HA JCUBbIE OP2AHUBMDYL,
NOHUMAMb NPUHYUN OeLliCEUsl 003UMempa U pa3iuiams yCl08us e20 UCNOIb308AHU,
® NOHUMamMb IKONO2UUECKUEe NpoONeMbl, BO3HUKAIOWUE NpU  UCNOAb308AHUU  AMOMHBIX
INEKMPOCMAHYUL, U NYMU peuwleHus dMmux npoorem, HnepcneKmugbl UCHOIb30BAHUSA
VAPABIAEMO20 MEPMOSOEPHO20 CUHME.
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DJIeMeHThI ACTPOHOMMH

BbInyCKHUK HAYy4YUTCH:

e yKa3piBaTh Ha3BaHus IutaHeT COJHEYHOW CHUCTEMBI; pa3IudaTh OCHOBHBIC IPU3HAKH
CYTOYHOI'O BpallleHus 3Be3qHoro Heba, awkeHus JIyHel, ColHIA W IUTAHET OTHOCHUTEIIBHO
3BE3/;

® IIOHMMATh PA3JIMYUSA MEKY MCIMOICHTPUICCKON 1 TEOICHTPUYCCKON CHCTEMaMK MHPa;
BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUThCH:

® yKasvieamv 0OWUe CEOUCMEA U OMIUYUSA NIAHEm 3eMHOU 2PYNNbl U NIAHem-2USAHMO8;
manvix men ConHeunou cucmemsl U OOILUWUX NIAHEM, NOJL30BAMbCS KAPMOU 36€30H020 Hebd
npu HabaOEeHUsX 36€30H020 Heba,

® paziuuams OCHOBHbIE XAPAKMEPUCMUKU 36€30 (pasmep, ysem, memnepamypa) cOOmMHOCUMb
ysem 36e30bl C ee MmemMnepamypot,

® paziuuams eunomeswvi 0 npoucxodxcoeruu ConHeyHol cucmembl.

Pabouas mporpamMmMa y4eOHOTO 3JIEKTUBHOTO Kypca «Pemenue pusnueckux 3agad» Ha ypoBHE
OCHOBHOTO 001IeT0 00pa30BaHMs peann3yeTcs B TedeHue oqHoro roga (9 kmacc). Temarnueckoe
IUTAHUPOBAHKE MPECTABIECHO Ha 9-¢ KiIacChl, pa3padaThIBAETCsl OHO €KETOHO.

2.Coxep:xxanue y4eOHOIO0 3JIEKTUBHOIO Kypca «Pemenune pu3snveckux 3agaa»
Crpyktypa u cnenuduka yueOHOro 3JIeKTHBHOTO Kypca «Pemenue pu3nueckux 3agau»
BKJIIOUYAET B ceO0sl:

duznyeckoe 00pazoBaHNE B OCHOBHOM IIKOJIE TOJDKHO 00ecTedyuTh (JOPMUPOBAHUE Y
o0yyaromuxcs NpeACcTaBIeHUN 0 HayYHOU KapTUHE MUpa — BaKHOT'O pecypca Hay4HO-
TEXHUUYECKOTO Mporpecca, 03HaKOMJICHHE 00ydJaromuxcs ¢ GU3N4eCKUMH U aCTPOHOMUYECKUMU
SIBIICHUSIMU, OCHOBHBIMU TIPHHIIUITAMU PA0OTHl MEXaHU3MOB, BEICOKOTEXHOJIOTHYHBIX YCTPOHCTB
U IpuOOpPOB, pa3BUTHE KOMIETCHIINN B PEIICHUU HHKEHEPHO-TEXHUYECKUX U HAyYHO-
UCCJIEIOBATEIbCKUX 3a/1au.

OcBoenue yuebHoro npeamera «Pusnkay HAIPaBIEHO HA Pa3BUTUE Y OO0 yUAOIIUXCSI
MpEeJICTaBICHUI O CTPOCHUH, CBOMCTBAX, 3aKOHAX CYLIECTBOBAHMS U JBUKEHUSI MAaTEPHUH, Ha
OCBOEHHE 00yUaAIOLTUMUCS OOIIHUX 3aKOHOB M 3aKOHOMEPHOCTEH MPUPOIAHBIX SIBICHUH, CO3/TaHUE
yCJIOBHM 17151 HOPMUPOBAHUS UHTEIUIEKTYaIbHBIX, TBOPUECKUX, IPAKIAHCKHX,
KOMMYHHKAITMOHHBIX, THPOPMAITMOHHBIX KoMIeTeHIHH. O0yJaromuecst OBIaICI0T HaAyYHBIMH
METOIaMH PEUICHHUS PA3TUYHBIX TEOPETUUECKUX U IPAKTUUECKUX 3a71a4, YMEHUSIMHI
dbopMyIUpOBaTh THIOTE3bI, KOHCTPYUPOBATH, IPOBOIUTH IKCIIEPUMEHTHI, OLICHUBATh U
aHAJIM3UPOBATH MOJIYYCHHBIC PE3YNIbTATHI, COMIOCTABIIATh UX C OOBEKTUBHBIMH PEATTUSIMU KU3HHU.

VY4eOusiit npeamer «Pu3nkay» cnocoocTByeT GOPMUPOBAHUIO Y O0YUAIOLTUXCS YMEHHMA
0e30macHoO MCMOJIb30BaTh JIA0OPATOPHOE 000PYI0BAHKE, TPOBOIUTH €CTECTBEHHO-HAYUHBIC
MCCJIEI0BAHMS M SKCIIEPUMEHTHI, aHAJTM3UPOBATH MMOIYYEHHBIE PE3YIbTaThl, IPEACTABIATh U
Hay4YHO apryMEHTHUPOBATH MOJYYCHHBIE BHIBOIBI.

Nzyuenne nmpenmera «Puznka» B 4acT (OPMUPOBAHUS Y O0yUAIOIINXCSA HAYYHOTO
MHUPOBO33PEHUs, OCBOEHUS OOIIEHAYYHbIX METO/I0B (Ha0/II01eHNE, U3MEPEHHE, IKCIIEPUMEHT,
MOJICTTMPOBAHUE), OCBOCHHUS MTPAKTUYECKOTO MPUMEHEHUS HAyYHBIX 3HAHUHN (PU3UKU B KUIHU
OCHOBaHO Ha MEXIPEIMETHBIX CBS34X C peaMeramu: «MatemaTukay, « HpopmaTHKay,
«Xumust», «buonorusy, «['eorpadus», «xonorus», «OCHOBHI 6€30MaCHOCTH
KU3HeaesTenbHocTHY, «Mctopusy, «Jlutepatypay u ap.

Pu3uka 1 pU3nYecKue MeToAbl U3yYeHH s NMPUPOALI

®dusuka — HayKa o npupoje. Pusnyeckue tena u spieHus. Habmonenue u onvcanue
buznueckux siBineHnid. Gu3ndeckuii SkcrepuMeHT. MoenupoBaHue SBICHUN U 00HEKTOB
TIPUPO/IBI.

du3nuecKue BeIMUYUHbBI U UX U3MepeHue. TOYHOCTh U MOTPENIHOCTh U3BMEPEHHUN.
MexyHapoaHasi CHCTEMa €IUHMUII.

®duznyueckre 3aKoHbI U 3aKoHOMepHOCTH. Pu3nka u Texuuka. Hayunerit meton noznanus. Ponp
¢bu3ukK B QOPMUPOBAHUU €CTECTBEHHOHAYYHON T'PAMOTHOCTH.
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Mexannyeckue siBJCHUS

Mexannueckoe IBrkeHUe. MaTepuanabHas TOYKa Kak MOJAeNb (U3UYECKOTo Tefa.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO JBMXKEHUS. Cuctema orcuera. @Pu3nuecKue BEIUUKHBI,
HEOOXOUMBIE JJI OMMCAHUS JBUKEHHS U B3aUMOCBSI3b MEX]ly HUMU (TyTh, IIEpEeMEIICHHE,
CKOPOCTb, YCKOPEHHUE, BpeMsl IBUKEHM ). PABHOMEPHOE U paBHOYCKOPEHHOE MPSMOJIMHENHOE
JIBUKEeHUE. PaBHOMEpHOE ABMkKEHUE N0 OKPYKHOCTHU. [1epBbIil 3akoH HproTOHA M MHEpLMSL.
Macca tena. [InotHocTs BemecTBa. Cuna. Enununb! cunel. Bropoit 3akon HetoTona. Tperuit
3akoH Hertotona. CBoOoaHoe najgenue ten. Cuna TskecTu. 3aKOH BCeMUpHOro Tsarotenus. Cuiia
ynpyroctu. 3akoH ['yka. Bec Tena. HeBecomocTh. CBA3b MEXy CUIION TSKECTH U MAacCOM Tela.
Hunamometp. PaBHoaeicTBytomas cuna. Cuiia Tpenus. TpeHue ckoyibkeHus. TpeHue moxos.
Tpenue B Ipupoae U TEXHUKE.

Nwmnynbe. 3akoH coxpaHeHus uMItyibca. PeaktuBHoe nBrxkeHue. Mexanuyeckas pabora.
Mormtnocts. DHeprusd. [loTeHnmansHas u kuHeTnueckas a1eprus. [IpeBparnienue ofHOro BuIa
MEXaHUYECKOW SHEPTUH B IPYTroi. 3aKOH COXPAHECHUS MTOJTHON MEXaHUYECKOM YHEPTHH.

IIpocTeie MexaHU3MBI. Y CIIOBUS PABHOBECHUS TBEPIOTO TEJA, UMEIOILEr0 3aKPEMJICHHYIO OCh
JIBUXKEeHUs. MoOMeHT cuibl. [lenmp masxcecmu mena. Periuar. PaBHoBecue cui Ha peiyare. Peryaru
B TEXHHKE, OBITY U TIprpoie. [1oIBIKHBIC W HETIOABUKHBIC OJIOKH. PaBeHCTBO paboT mpu
MCIOJIb30BaHUU MPOCTHIX MEXaHU3MOB («30JI0TO€ MpaBUiIo MexaHuku»). Koaddunuent
IIOJIE3HOTO JACUCTBUSA MEXaHU3MA.

JaBnenue TBepabIx Teu. Enunuiel usmepenus aasienus. CriocoObl U3MEHEHUS JaBICHUS.
HaBnenue xuakocteit u razoB 3akoH [lackans. [laBnenue ®KUAKOCTH HA THO U CTEHKU COCY/Ia.
CooOuraronuecs cocysl. Bec Bo3ayxa. ATMocdepHoe napnenue. M3mepenue armochepHoro
nasnenus. OneiT Toppudemn. bapomerp-anepous. ATMochepHOe JaBieHHUE HA Pa3IuIHBIX
BbIcoTax. [ uupaBnnueckue MmexaHnusmsl (pecc, Hacoc). JlaBlieHue )KUIKOCTH U raza Ha
NOTpYKEHHOE B HUX Teno. Apxumenosa cuia. [inaBanue Ten u cynos Bo3ayxorniaBanue.

Mexanunueckue konebanus. [lepuon, yactora, amruintyna konebanuii. Pesonanc.
MexaHuueckre BOJIHBI B OJJHOPOJIHBIX cpefax. JlyimHa BoJHbL. 3BYK KaK MEXaHUYECKasi BOJIHA.
I'poMKOCTB U BBICOTa TOHA 3BYKA.

TenJioBble siBJIEHUSA

Crpoenue BeniecTBa. ATOMBI U MOJIEKYJIbI. TemioBoe ABUKEHUE aTOMOB U MOJIEKYIL.
Juddysus B razax, )KUIKOCTSIX U TBEPIBIX Tesax. bpoynosckoe dsudicenue. Bzaumonencraue
(mpuTSKEHHE U OTTAIKUBAHUE) MOJIEKYJl. ArperaTHble COCTOSTHUS BellecTBa. Paznudne B
CTPOEHHUH TBEPBIX TEJ, KUAKOCTEH U Ta30B.

TennoBoe paBHoBecue. Temneparypa. CBsi3b TEMIIEpATypPbl CO CKOPOCTHIO XaOTUUECKOTO
JBUKEHUS yacTull. BHyTpeHHss sHeprus. PaboTa u Teruonepenaya Kak cnocoObl H3MEHEHUs
BHYTpeHHEH 3Hepruu Tena. TemnonpoBoaHocTs. Konsekuus. M3nyuenue. [Ipumepst
TEIUIoNepelaut B IpUposie U TexHuke. KonruecTBo TemnoTel. Y aenbHas TemI0eMKOCTb.
VenbHas TENIO0Ta CropaHus TOIUIMBA. 3aKOH COXPAaHEHHUsI U MPEBPAIEHUS] YHEPTUU B
MEXaHMYECKUX M TEIUIOBBIX Ipoueccax. [lnaBnenue u oTBepieBaHne KPUCTAIUIMUECKUX TEIl.
VnenpHas Tensora niasiaeHus. Mcnapenue u konaeHcanus. [lornomenue sueprun npu
VCIIApPEHUH KHUJIKOCTH U BbIICNIEHUE €€ NP KOoHJieHcaluu napa. Kunenue. 3aBUCUMOCTh
TEeMIEPaTyphbl KUTICHUS OT JAaBJICHUs. Y IeTbHAs TEII0Ta mapooOpa3oBaHUs 1 KOHICHCAIIHH.
BnaxuocTs Bo3ayxa. PaGota raza npu pacmmpenuun. [IpeoOpazoBanus 3HEPTUU B TEMIIOBBIX
MalInHax (mapoBasi TypOWHa, IBUTATENlb BHYTPEHHETO CTOpaHusl, peakTUBHbBIN aBuratens). KI1/]
TEIUIOBOM MalllUHBL. JKon02uuecKue npooaemsbl UCNOIb308AHUS MENTIOBbIX MAULUH.

DJIeKTPOMATrHUTHBbIE SIBJCHUS

DnexTpuszanus puzndeckux ten. BzaumoaeiicTBue 3apsskeHHBIX Tell. J[Ba poja 3JeKTpHUUecKux
3apsiioB. JlennMMOoCThb 3JEKTPUYECKOTO 3apsia. DIEeMEHTAPHBIN AJEKTPUUECKUN 3apsi. 3aKOH
COXpaHEHHUs IEKTPUUYECKOTro 3apsiia. [[poBoIHUKH, TOTYIPOBOIHUKH U U30JIATOPHI
AIIEKTPUUYECTBA. DIEKTPOCKOM. DIEKTPUUECKOE M0JIe KaK 0COOBIN BU MaTepUH.
Hanpsoicennocmo anexkmpuueckozo nons. JIeMcTBUE JIEKTPUYECKOr0 MOJIS Ha JIEKTPUIECKUE
3apsabl. Konoencamop. Duepeus s1ekmpuiecko2o nojisi KoHoeHcamopa.
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OnexTpuueckui TOK. ICTOUHUKH 3JIEKTPUUECKOT0 TOKA. DIEKTPUUECKas LIENb U €€ COCTABHbIE
yacTu. HanpasiieHue u IeNCTBUSA 3IIEKTpUYECKOro Toka. Hocurenu 3yekTpudeckux 3apsaoB B
MeTainax. Cuia Toka. DIeKTpUUECKOE HaIIPSKEHHUE. DIEKTPUUECKOE COIIPOTUBIICHUE
IIPOBOAHMKOB. ENVMHUIIBI COTPOTUBIICHUS.

3aBUCUMOCTD CHJIbI TOKA OT HallpspKeHUs. 3akoH OMa 1715 yyacTKa Lenu. Y AeIbHOe
conportusiieHue. Peocrartsl. [locnenosarensHoe coeauHeHne MpoBoAHUKOB. [lapamnensHoe
COEIMHEHUE ITPOBOIHUKOB.

Pabota 31eKkTpruuecKoro moJis Mo NepeMELeHUIO AEKTPUIECKUX 3apsAa0B. MOLHOCTh
AJIEKTpUYECKOro Toka. HarpeBanue npoBOJHUKOB 3JIEKTPUUYECKUM TOKOM. 3aKoH oy -
Jlenua. DnekTpuyecKre HarpeBaTelbHbIe U OCBETUTEIbHBIE IPHOOPEL. KopoTkoe 3amMblkaHue.

MaruautHoe none. MHAyK1Mst MarHUTHOroO nojisi. MarauTHoe nose Toka. OnsIT DpcTena.
MarauTtHoO€ 1oJie TOCTOSTHHBIX MarHUTOB. MaruuTHoe nose 3eMiid. JJIeKTPOMarHur.
MarsuTHOE 110J1€ KaTyILIKU ¢ TOKOM. [IpuMeHeHune 351eKTpoMarouToB. JlelicTBe MarHUTHOTO
I10JIs1 HA IIPOBOJIHUK C TOKOM U ABIDKYILYIOCS 3apsDKEHHYI0 yactuny. Cuna Amnepa u cuna
Jlopenya. DnekTpoaBUraTellb. SIBIeHue 3JeKTPOMarHUTHON MHAYKIusA. OnbiTel Papajes.

DnexkTpoMarHuTHele Konebanus. KorebamenvHulii Konmyp. Dnexkmpozenepamop. llepemennwiti
mox. Tpancghopmamop. Tlepenada 3MeKTPUIESCKON YHEPTUH HA PACCTOSTHUE. DIIEKTPOMATrHUTHBIC
BOJIHBI U UX CBOMCTBA. [Ipunyunsl paouocesasu u menesuoeHus. Biuanue 21eKkmpomMacHummslx
U3BNYYeHULl HA JICUBLLE OP2AHUMDBI.

Cser — anexTpoMarauTHas BosiHa. CKopocTh cBeTa. MIcTouHMKM cBeTa. 3aKOH
IPSIMOJIMHEMHOTO PaclpoCTpaHEHHUE CBETa. 3aKOH oTpakeHus cBeta. [1mockoe 3epkano. 3akoH
npesnomieHus csera. JInnzel. @oKycHOE paccTOSIHUE M ONTUYECKast cuila JIMH3bL. V300pakeHue
npeaMeTa B 3epKaiie u JinH3e. Onmuueckue npubopul. 1'na3 Kak onTHYECcKas CUCTEMA.
Hucniepcust cBera. Mumeppepenyus u oughpaxyus ceema.

KBanToBbIe siBJIeHUS

Crpoenne atoMoB. [InmanerapHas mozens aroma. KBaHTOBBIN XapakTep MOIJIOMEHUS U

WCITyCKaHHsI CBETa aTOMaMHU. JIMHEHYaThle CIIEKTPBI.
OmnsiThl Pesepdopra.

CocraB aromHoro sjpa. [IpoToH, HEUTPOH U 3IEKTPOH. 3aKOH DHUHIITENHA O
IPONOPLHUOHATIBHOCTH MAcChl U SHEPTUU. [Jeghekm macc u snepeus césa3u amomMHuIX s0ep.
PanunoaktuBnocTs. [lepuosa nonypacnana. Anbba-uznydenue. bema-uznyuenue. 'amma-
usnydenue. SAnepusie peakuuu. Mcrounnku sHeprun CosHua u 38e31. SnepHas sHepreTuka.
DKonoeuueckue npobaemol pabomvl amomuslx snekmpocmanyuil. Jlosumerpus. Bausanue
PAOUOAKMUBHBIX UZTYUEHUL HA HCUBbLE OPSAHUZMDL.

Crpoenne u 3BoJI01HuA Beesnennoii

I'eonieHTpHUUecKast ¥ TeIHOLEHTPHUECKas CUCTeMbl MUpa. Pu3ndeckas Ipupoaa HeOEeCHBIX Tel
Conneunoii cucremsl. [Ipoucxoxnenne Conneunoit cuctemsl. Gusnueckas npupoaa CoaHia u
3Be3. Ctpoenue Beenennoii. Opomtonus Beenennoit. ['unoresa bonbuioro B3peiBa.

IIpumepHbIe TeMBbI JIA00PATOPHBIX M MPAKTHYECKHUX PadoT

JIaGopatopHbie paboThl (HE3aBUCUMO OT TeMaTHYECKON MPUHAIIEKHOCTH) JEIATCS
CJIETYIOIINE TUIIBI:

1. TIpoBeneHue nNpsAMBIX U3MEPEHUN (PU3NUECKUX BETUUNH

2. Pacder 1o mody4eHHBIM pe3yiibTaTaM MPSIMBIX U3MEPEHUH 3aBICHMOTO OT HUX MapaMeTpa
(KOCBEHHBIE U3MEPEHHUS).

3. HalmroneHue siBIeHNUI M TOCTAaHOBKA OTIBITOB (Ha KAYECTBEHHOM YPOBHE) 110 OOHAPYKEHUIO
(akTOpOB, BIUSIONINX HA TPOTEKAHNUE JAHHBIX SBICHHMN.

4. HUccnenoBaHue 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMYUHBI OT APYTOH C IPEACTABICHHEM
pe3ysbTaToB B BUJE IpaduKa WM TaOIHUIIBL.

5. TlpoBepka 3agaHHBIX MPEANONOKEHUN (IPSIMblEe U3MEPEHUS (PU3NUECKUX BEIUUUH U
CpaBHEHHE 33JaHHBIX COOTHOILIEHUH MEXTy HUMH).

6. 3HaKOMCTBO C TEXHHUYECKUMH YCTPOHCTBAMHU M UX KOHCTPYHPOBAHUE.



JIro6ast paboyas mporpamMma J0JKHA MPelyCMaTPUBaTh BBIITOJHEHHUE JTa00OPaTOPHBIX paboT
BCEX yKa3aHHBIX THIIOB. BEIOOp TeMAaTHKH U YuCIia paOdOT KaKIOTO THITA 3aBUCHT OT
ocobenHocTei padoueit mporpammsl 1 Y MK.

IIpoBenenne npsiMbIX U3MepeHUd GPU3NIECKNX BEJIUIUH
N3mepenne pasMeposB Tell.

H3mepenune pa3MepoB MajlbIX TEIl.

W3mepenue maccsl Tena.

H3mepenue oobema Tena.

W3mepenue Cuibl.

W3mepenue BpeMeHH mporiecca, epruoia KojieOanui.
N3mepenne temnepaTypsl.

M3amepeHue naBieHus BO3Iyxa B OAJUIOHE ITOJT OPIITHEM.
W3mepenue cuiibl TOKa U €ro peryivpoBaHue.

0. M3mepeHue HANPsHKCHHUS.

1. M3mepenHue yriioB MajeHus U IPETOMIICHUS.

12. Usmepenue GOKyCHOTO pacCTOSIHUS TUH3HI.

13. H3mepenue paanoakTUBHOTO (poHA.

PacueT no moJiy4eHHBIM pe3yJIbTaTaM NPSIMbIX H3MePeHHUil 3aBHCHMOI0 OT HUX
napaMerpa (KOCBeHHbIe H3MePeHNs)

M3MepeHue mI0THOCTH BELIeCTBa TBEPAOTO Tea.
Onpenenenne kKodhHUIMEHTA TPEHUS CKOJIBKEHUS.
OnpeneneHue )KeCTKOCTH TPYKUHBI.

RBRowoo~NoR~wNE

OnpezneneHre MOMEHTA CUIIBI.
H3mepenue cKopocTH paBHOMEPHOTO JIBHKCHHSL.
W3mepenue cpeHeil CKOpoCTH JBUXKEHUS.
W3mepenne yCKOpEHHs paBHOYCKOPEHHOTO JIBH)KCHUSI.
Onpenenenue paboThl ¥ MOIHOCTH.
0. Ompenenenne 4acTOTHl KOJIeOaHUH rpy3a Ha IPYKUHE M HUTH.
1. Ompenenenue OTHOCUTENbHOMN BIAXKHOCTH.
Omnpenenenne KOJINIECTBA TETUIOTHI.

13. Omnpenenenue yaenbHON TEMIOEMKOCTH.

14. Nsmepenue paboThl U MOIIHOCTH 3JIEKTPUUECKOTO TOKA.

15. M3mepeHue conpoTUBICHUS.

16. OmpeneneHue ONTUICCKON CHITBI JIMH3HIL.

17. WccnenoBaHue 3aBUCUMOCTH BBITAJIKUBAIOLIEH CHIIBI OT 00beMa Orpy>KEHHON YacTH OT
TUTOTHOCTH KHJIKOCTH, €€ HE3aBUCUMOCTH OT TUTOTHOCTH M MaccChl TeJa.

RRoOoo~NoO~wNE

-
N

OrnpeziesieHne BHITAIKUBAIONIEH CHITBI, ICHCTBYIOIIEH HA MOTPYKEHHOE B KUIAKOCTH TEIIO.

18. HccnenoBanue 3aBUCUMOCTH CHUJIBI TPECHUS OT XapaKTepa IIOBEPXHOCTU, €€ HE3aBUCUMOCTHU

OT TUIOIIA/IH.

Hao0.ronenne siBjIeHUI U IOCTAHOBKA ONBITOB (HA KA4YeCTBEHHOM YPOBHeE) 110
o0Hapy:keHHI0 GAKTOPOB, BJUSIOIIMX HA MPOTEeKAHHUE JAHHBIX SIBJIEHUI

1. HaGmroneHue 3aBHCUMOCTH Mepro/ia KoieOaHuil rpy3a Ha HUTH OT JJIMHBI U
HE3aBUCHUMOCTH OT MacCCHI.

2. HabGnronenue 3aBUCHMOCTH Tepro/ia KoneOaHuil rpy3a Ha IPYKHHE OT MacChl U
KECTKOCTH.
Habmronenne 3aBUCUMOCTH JJaBJICHHSI ra3a 0T 00beMa 1 TeMIIepPaTyphI.
Hab6nronenue 3aBUCUMOCTH TeMIIEpaTypbl OCTHIBAIOIIECH BOIBI OT BPEMEHH.
HccnenoBanue siBJeHUSI B3aUMOICHCTBUS KATYIIKKA C TOKOM U MarHuTa.
WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.
Habmronenue sSiBIeHUs OTpaXEHUS U MPEIOMIICHUS CBETA.
HabGnronenue siBneHus qucnepcu.

©WooN O W
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O6Hapy>KCHI/IC 3aBUCUMOCTH COIIPOTHUBJICHUA MPOBOAHHKA OT €0 MapaMETpOB U BCIIICCTBA.



10. HccnenoBaHue 3aBUCUMOCTH Beca Teja B XKHUAKOCTH OT 00beMa MOTPyKEHHON YacTH.

11. HccnenoBanue 3aBUCUMOCTH OJHOW (DU3UYECKOM BEIMYUHBI OT IPYTOH C MpeCTaBICHUEM
pe3ysbTaTOB B BUJE IpaduKa WM TaOJIUIIBL.

12. UccnenoBanue 3aBUCUMOCTH Macchl OT 00beMa.

13. HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH MPH PaBHOYCKOPEHHOM JIBUKEHUU 0e3
HAYaJIbHOM CKOPOCTH.

14. HccnenoBaHue 3aBUCUMOCTH CKOPOCTH OT BPEMEHH M ITyTH NMPU PaBHOYCKOPEHHOM
JIBUKCHHH.

15. HccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHHS OT CHIIBI JJABJICHHUSL.

16. UccnenoBanue 3aBUCUMOCTH Je(OPMAIIUU MPY>KUHBI OT CHUJIBI.

17. UccnenoBanue 3aBUCUMOCTH TMEPHOJIa KOJICOAHMIA Tpy3a HA HUTU OT JTUHEI.

18. HccnenoBanue 3aBUCMMOCTH MEepHOJa KojieOaHUii rpy3a Ha MPY>KUHE OT )KECTKOCTU U
MAacCBhl.

19. HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA Y€pe3 MPOBOJHUK OT HAMPSKEHUS.

20. HccnepoBanue 3aBUCUMOCTH CUJIBI TOKA Y€pe3 JIAMITOUKY OT HANpPsDKEHUS.

21. VccnenoBaHue 3aBUCHMOCTH yTiia MPEIOMIICHHSI OT YIJla MaJeHus.

IIpoBepka 3aJaHHBIX NPeINOJI0KeHHI (IPAMbIe H3MepeHusl (PU3nUYeCKHX BeTUYHH U
CpaBHeHMe 33JJaHHBIX COOTHOLIeHN Me:xk1y HUMHU). [IpoBepka runores

1. TIpoBepka rumoTe3sl O JIWHEHHON 3aBUCUMOCTH JITTHHBI CTOJIONKA KHUJIKOCTH B TPyOKE OT
TEeMIEPATYypPHI.

2. IIpoBepka rumoTessl 0 IPSIMON MPOMOPIIHOHATEHOCTH CKOPOCTH MIPU PABHOYCKOPEHHOM
JBUKEHUH MPOUIEHHOMY ITYTH.

3. IIpoBepka rumoTessl: Ipy MOCIEI0BATENFHO BKIFOYSHHBIX JIAMIIOYKH M IPOBOJHUKA HITH
JBYX TIPOBOJHUKOB HAIPSHKEHUS CKIIAABIBATH HENB3S (MOXKHO).

4. llpoBepka npaBuja CJI0KE€HUS TOKOB Ha JBYX MapalieIbHO BKIIIOUEHHBIX PE3HUCTOPOB.

3HAKOMCTBO ¢ TeXHHYECKUMH YCTPOHCTBAMHU U HX KOHCTPYMPOBAaHHE

5. KoHcTpynpoBanue HaKJIOHHOM TUIOCKOCTH ¢ 3a/1aHHbIM 3HaueHuem KIT/I.

6. KonctpyupoBaHue apeoMeTpa U UCIIBITAHUE €T0 PaOOTHI.

7. COopka dJIEKTPUIECKOM e U U3MEPEHUE CHIIBI TOKA B €€ Pa3IMYHBIX yJaCTKaX.

8. COopka >7eKTpOMarHuTa U UCIbITAHUE €ro IeHCTBHSL.

9. MU3ydeHue 2IEKTPHUUECKOTO JBUTATEISI TOCTOSTHHOTO TOKA (Ha MOJIENHN).

10. KoHcTpynpoBaHHE 3JIE€KTPOABUraTENS.

11. KoHcTpyupoBaHue MOJENH TEIECKOIIA.

12. KoHcTpyupoBaHHe MOJEINH JIOAKH € 33JaHHON I'PY30I10IbEMHOCTBIO.

13. Omenka cBOero 3peHHs U MoAO0p OYKOB.

14. KoHcTpynpoBaHHe IPOCTENIIIEr0 TeHepaTopa.

15. M3yueHue cBONCTB N300pakeHUS B JTMH3AX.
B yueOnom mtane MOY IlepBomaiickoit COILI Ne5 Ha nzyueHue JaHHOTO 3JEKTHBHOIO Kypca
«Pemenne pusnyeckux 3amau» OTBEAEHO B 9-0 Kiacce 3a roJ 8 yacos, B 9-a 3a roj 7 4acos.

Peanmzanus pabodeil mporpaMMbl OCYIIECTBIISIETCS C YUETOM COJICPIKaHUS B METOIMYECKOTO
annapara Y MK:

1. ®usuka: padbouas nmporpamma k tuann Y MK A. B. I'pauéBa:7-9 knaccer / A. B. I'paués, B. A
[Toroxes, I1. 0. bokos u np. — M.: Ben ta Ha-I'pad, 2017. — 86 c.

2. ®usuka: 7 kinacc: ydyeOHMK Ui ydammxcs oOuieo0pa3oBareibHBIX opranuzanuil/ A.B.
['paues, B.A. Iloroxes, A.B. CenuepctoB. - M.: Benrana-I'pag, 2017. — 288 c.

3. ®usuka: § kiacc: y4eOHUK A ydamuxcsi oOmieoOpa3oBaTeNbHbIX opranuzauui/ A.B.
['paues, B.A. Iloroxes, A.B. CenusepctoB. - M.: Benrana-I'pag, 2018. - 320 c.

4. ®Ousmka: 9 kimacc: ydeOHUK I ydammxcs oOmieoOpa3oBaTeNbHBIX opraHuzaruii/ A.B.
I'paues, B.A. Iloroxes, A.B. CenuepctoB. - M.: Benrana-I'pag, 2019. - 367.

5. ®usnka: mpoeKTUPOBaHKUE yIeOHOTOo Kypca: 7 Kiacc: Meroandeckoe rmocobue/ A.B. I'paues,
B.A. Tloroxes, H.B. lllaponosa u np. — M.: Benrana-I'pag, 2014. — 128 c.
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3. TemaTnuyeckoe MJIAHMPOBAHME IJIEKTUBHOI0 Kypca «Pemenne ¢pusnyeckux
3aga4» 9 Kiace

Ne Ha3Banue TeMbl Bcero
/o 4acoB
1 | Mexanuka 8 (7)

IMoypouHoe nJIaHUPOBaHHE YIEKTHUBHOTO Kypca «Pemenue Gpu3nyeckux 3agaq»
9 kiace

Ne | 9 kaace — 8 (7) yacos

MexaHuka

Pemenne 3agau no reme «lIpsiMmonuHeiinoe paBHOMepHOE ABUkKeHUE. ClI0KeHne
CKOPOCTEi»

Pemenue 3anau no teme «IIpsimonuHeiiHOE PaBHOYCKOPEHHOE ABUKEHHUE

Pemenue 3agayd 1o teme «I[BI/I)KGHI/IG C YCKOPCHUCM CB06OI[HOFO naacHus»

Pemenne 3aaa4 110 TEMC «BpamaTenbﬂoe JABUXKCHUC. PaBHOMepHOC JABHXCHHCE I10
OKPY?KHOCTH ).

Pemenne 3agaug o reme «3akousl HeroToHa)

Pemenue 3amad mo teme «Cuipl B MEXaHUKEY

Penrenue 3amau mo reme
«JIBr>KeHME TeJl 10T IEMCTBUEM HECKOIBKUX CHID)

~ oo A | e

8 Pentenue 3amau mo reme
«JIBr>KeHME Tel 10T IEMCTBUEM HECKOIBKHUX CHID)

OcTaBiso 3a o000 IIpaBO UBMCHATD ITOCJICAOBATCIIbHOCTD TEM U HEC3HAUYUTCIIbHO — KOJIMYCCTBO
9aCoB, OTBOAUMBIX Ha HM3YUCHHUEC HCKOTOPBIX TCM.

Jlureparypa:

1. EI'D. ®usuka: TUIIOBBIE SK3aMEHAIIMOHHBIE BapuaHThl: 30 BapuanTos/ noa.pea. M.IO.
HemunoBoii. — M.: U3narensctBo «HanmonansHoe oOpazoBanuey», 2018. — 384 c.

2. EI'D 2018. ®uszuka. 14 BapuantoB. Tumnosbie TecTOBbIE 3aJaHUS OT pa3padoTunkoB EI'D/
0.®. Kabapaun, C.1. Kabapauna, B.A. Opnos. — M.: M3nxarenscTBo «OKk3ameny, 2018. — 319
c

3. EI'D 2019. ®wusuxa: tpeanpoBounsie BapuanTsl/ A.A. ®aneeBa. — Mocksa: Dxcemo. 2018. —
280 c.

4. ®usuka: 10 xmacc: 6a30BbIN U YIITYOJIEHHBIA YPOBHU: YICOHUK IS yUAIITXCSI
o0meoOpa3oBarenbHbIX opranuzamii/ A.B. ['paues, B.A. [Toroxes, A.M. Caneuxwuii u ap. -
M.: Benrana-I'pad, 2017. — 464 c.

5. ®usuka: 11 knacc: 6a30BbIi U YTyOIEHHBINA YPOBHU: YUEOHHUK IS YUAIIUXCS
oOureo06pas3oBarenbHbIX opranuzanuii/ A.B. I'paues, B.A. Iloroxes, A.M. Caneuxkuii u ap. -
M.: Benrana-I'pag, 2017. — 464 c.

6. ®usuka. EI'D-2018. Pazgen «3nemeHTh actpodusukmy»: yaedHoe mocodue/ [ox pen. JI.M.
Momnactsipckoro. — Poctos-Ha-Jlony: Jlernon, 2017. — 80 c.

Penraem HekoTOpBIE 3a1a4H U3 pabOYNX TeTpae:
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1. ®usuka: 10 xnacc: yrmyOn€HHBINA ypoBeHb: padodas Terpaab Nel it yuammxcs
obmeobpazoBaTenbHbIX opranuzanuii/ A.B. I'paues, B.A. Tloroxes, I1.}O. bokos u np. - M.:
Benrana-I'pad, 2017. — 128 c.

2. ®usuka: 10 knacc: yriryOIE€HHBIA YpOBEHb: paboyast TeTpaap Ne2 1ist ydanuxcs
obmieoOpazoBarenbHbIx opranusanuii/ A.B. I'paues, B.A. IToroxes, [1.FO. boko u np. - M.:
Benrana-I'pad, 2017. — 160 c.

3. ®usuka: 10 knace: yrinyOonéHHbIN ypoBeHb: pabouas Terpaas Ne3 i yyamumxcs
obmeobpazoBaTenbHbIX opranusanuii/ A.B. I'paues, B.A. Iloroxes, I1.}O. bokos u np. - M.:
Benrana-I'pad, 2017. — 96 c.

4., ®usuka: 10 knacc: yrinyO0aEHHBIN ypoBeHb: pabodas TeTpaas Ned s ydamuxcs
obmieoOpazoBarenbHbIx opranusanuii/ A.B. I'paues, B.A. Iloroxes, [1.FO. boko u np. - M.:
Benrana-I'pad, 2017. — 144 c.

HNuTepHer — pecypcesbi:
Caiit m3natenscTBa «Benrana-I"pad», paznen: Meroauueckas noanepxka. Pusnka. (A.B.
I'paues, B.A. IToroxes, A.B. CenusepcroB). Aapec: http://www.vgf.ru
Caiit «®enepalibHbI HHCTUTYT MEAarornyeckux usmepenui» http:/fipi.ru (nemosepcumu,
crierupuKanuK, KOTuPUKaTopbl M0 GPU3KKe; OTKPBITHINA OaHK 3amanuii EI'D)
Pemry EI'D. O6pa3oBaTenbHbIil HOpTa AJIs MOArOTOBKH K dk3ameHaMm. dusuka. https://phys-
ege.sdamgia.ru/
Hesnaiika. OOpa3zoBarenbHbIi MOPTaI JIJIsl TOATOTOBKHU K 9k3aMeHaM. Du3uka.
https://neznaika.info/ege/physics/
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ConeprkaHre KOPPEeKTHPOBKH

14




JIUCT KOPPEKTHUPOBKH TEMAaTUYECKOTO IJIAaHUPOBAHUS IJIEKTUBHOTO Kypca
«Pemenne guznueckux 3amau» 9-6 Kimacc

Pasgen/Bcero
gacoB o KTTI

Tema/Bcero uacos
o KTII

[TprurHa KOPPEKTUPOBKU

ConeprkaHre KOPPEeKTHPOBKH

15




		2024-03-25T15:00:25+0900
	п. Первомайский Забайкальского края
	Мальцева Наталья Викторовна
	я подтверждаю этот документ своей удостоверяющей подписью




