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Pabouas mporpamma 1o ¢usuke cpeanero obdmero obpazoanus mias 10-11 knacca cocraBieHa Ha
OCHOBe 00pa3zoBaTeNbHOW MporpamMmbl 1O (U3HKE cpeaHero obmero obpa3zoBaHus Ha 0a30BOM
YpOBHE, B COOTBETCTBMM C TpeOoBaHusiIMU DeaepanbHOrO0 TOCYJApPCTBEHHOTO 00pa3oBaTeIbHOIO
crangapram cpeanero obmiero odpazoBanus (PI'OC COO) u Ha ocHoBe I[IpumMepHO# mporpammsl Mo
busuke cpeaHero odmiero oopasoBaHus Ha 6a30BOM YpPOBHE.

- IIporpamma opuentupoBana Ha YMK I'.S1. Mskumesa nunnn «/Ipoday:

- @uswuka. ba3oBeiii ypoBenb. 10-11 knaccel. Pabouas nporpamma k nmuaun YMK TSI Mskuresa,
M.A. TlerpoBoii/M.A. Ilerpoa, N.I'. Kynukoa. — M.: Ipoda, 2019.

- @uswuka. ba3oserii ypoens. 10 kiacc: yuebnuk / I'.Sl. Msakumes, M.A. TletpoBa. — M.: Jlpoda,
2021.

- Owusuka. bazoBeni ypoBensb. 11 kmacc: yuebnuk / I'.5l. Msxumes, M.A. IlerpoBa. — M.:
Hpoda,2021.

Mecto npeamera «Pu3uka»

®denepanbHblii 0a3UCHBIN Y4eOHBIM TUTAaH 11 0Opa30BaTeNbHBIX YUpexaceHUN Poccuiickoi
@eneparu 0OTBOAUT 68 YacoB aisi 00s3aTeNbHOTO M3ydeHHs (PHU3MKH Ha 0a30BOM YPOBHE CTYIECHU
cpenHero (mojiHOTO) 00IIero oopa3oBaHus M3 pacdera 2 y4eOHBIX 4aca B Hemeno. Pabowas mporpamma
COCTaBJ€HAa C YYE€TOM pa3HOPOJHOCTH KOHTUMHIECHTA Yydaluxcs cpeaHed mkonsl. Iloaromy oHa
OpHEHTUPOBaHA Ha U3y4yeHHe (PU3UKU B CpeIHEH IIKOJIe Ha YPOBHE TPEOOBaHUI 003aTEIbHOTO MUHIMYMA
coJiepKaHusl 00pa3oBaHMs U, B TO )K€ BPEeMsl, Ja€T BO3MOKHOCTh YUEHUKAM, HHTEPECYIOMIUMCS (PH3UKOM,
pa3BUBAaTh CBOM CIIOCOOHOCTH MpPU HM3YYEHUHU [AHHOTO MpeAMEeTa. YBEIWYCHHE YacOB HAMpaBlIeCHO Ha
ycujieHue 00111eo0pa3oBaTesIbHOM MOATOTOBKH, JJIsl 3aKPEIICHUSI TEOPETUYECKUX 3HAHUN NMPAKTUYECKUMU
YMEHHUSIMH TPUMEHATH MOJy4YeHHbIC 3HAHUS Ha MpaKTUKE (pElIeHHe 3a/a4 Ha MpUMEHEHHe (hU3NYECKUX
3aKOHOB) U pacUIMPEHUs CIIEKTpa 00pa30BaHUs UHTEpPECOB yyaluxcs. B pabouyro nporpaMmy BKIIOUYEHBI
9JIeMEHThl y4eOHOM MH]oOpManmuM MO TeMaM U KjaccaM, NEepeyeHb AEMOHCTpaluuil U (QPOHTAIBHBIX
71a00paTOpHBIX pabOT, HEOOXOAUMBIX ISl (POPMUPOBAHMS YMEHUH, YKa3aHHBIX B TPEOOBAHUSAX K YPOBHIO
MOJITOTOBKU BBIMTYCKHUKOB CTapILIEd MIKOJIBI.
B 10 xnacce usy4arotcs ciaeayromue pasessl: «MexaHukay,
«MonekynsipHas pU3uKa U TEPMOJIUHAMUKAY», « ITEKTPOCTATHKA
B nporpammy kypca ¢usukn 11 kimacca BKIIOUEHO M3YUEHHE Pa3lENoB «DJIEKTPOIANHAMHKAY (KpOME TeM
«Qnektpoctatukay U <«IlocTOSHHBIN 3nekTpuueckuii TOok»), «Komebanus u BOIMHBY, «ONTHKa» H
«KBanroBas ¢usnkay, «Ctpoenue Beenennoii».
[IporpamMa Kypca mHpeaycMaTpUBaeT BBIOJHEHHE 0053aTeNbHOTO Ja0OpAaTOPHOIO TMPAKTUKyMa ¢
HcnoJib3oBanuem odopyaoBanus «Touku Pocray. [Ipu BoimosHeHuN 1a00paTOpHBIX pabOT MIKOJIbHUKU
o0yyaroTcsl IUIAHMPOBAHUIO M OpPraHU3allMM SKCHEPUMEHTa, CHCTEMAaTHU3alud M MeToAaM oOpaboTKU
pe3y/bTaTOB M3MEPEHUMN, CPAaBHEHUIO pE3YyJIbTaTOB HM3MEPEHMH, MOJYYEHHBIX IPH OJMHAKOBBIX U
pa3IMYHBIX YCIOBHMSX SKCIIEpUMEHTa, W Jp. [Ipm MOAroTOoBKE K BBINOIHEHHIO J1AOOPAaTOPHBIX PaboOT
yyalecs CaMOCTOATEIbHO M3Y4alOT pa3jIM4HbIE BOMPOCHI, CBSI3aHHBIE KaK C MPOBEACHUEM (DU3HUECKOTO
9KCIIEPUMEHTA, TaK U C €0 CONEPIKAHUEM.

H3yuyenne pU3MKHU B cTAapIICH HIKOJIe HA 0230BOM YPOBHE HANIPABJICHO HA JOCTHKEHHUE
CJIe1yIOIIHX 1eeii:

® OCBOEHHE 3HaHUH O (PyHJAMEHTAIBbHBIX (PU3MUECKUX 3aKOHAX M MPUHLUIAX, JISKAIIUX B OCHOBE
COBPEMEHHOM (pU3M4ecKoi KapTHHBI MUPA; HanboJIee BaKHBIX OTKPHITHAX B 007acTH (PU3MKHU, OKa3aBIIMX
OIIpEACIAIONIEE BIUSIHUE HA Pa3BUTHE TEXHUKU M TEXHOJOTUH; METOAAX HAYYHOTO IMO3HAHUS IPUPOJIBI;

® OBJIQJICHUE YMEHHUSIMH NTPOBOIUTH HAOIIOACHHUSI, IUTAHUPOBATH U BBITIOJIHATH SKCIIEPUMEHTHI,
BBIJIBUTaTh TUIIOTE3BI U CTPOUTH MOJIEININ, MPUMEHSATh MOJyYeHHbIE 3HaHUS 10 (pU3HMKe A O0BSICHEHUS
pa3sHOOOpa3HBIX (PU3NYECKUX SIBIICHUH U CBOMCTB BELIECTB; MPAKTUYECKOTI'O UCTIOIb30BaHUS (PU3UUECKUX
3HAHWI;

® pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B Ipolecce
npUOOpeTeHNus 3HaHUIN 1 YMEHHH 110 (PU3KKE C UCIIOJIb30BaHUEM PA3IMYHBIX UCTOYHHUKOB HH(OpMaLUH, B
TOM YHCJI€ CPEJICTB COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJIOIUH; (POPMUPOBAHNE YMEHHI OLIEHUBATh
JIOCTOBEPHOCTh €CTECTBEHHOHAYYHON MH(pOpMaIUy;



® BOCIIUTaHUE YOCIKIECHHOCTH B BO3MOKHOCTH TTO3HAHUS 3aKOHOB IPUPO/IbI; MCTIOJIb30BaHUS
JTOCTI)KCHHUH (U3UKHU Ha 0J1aro pa3BUTHS YEJIOBEUECKON ITUBHIIM3AIMHN; HEOOXOAMMOCTH COTPYAHUYECTBA B
MIPOIIECCE COBMECTHOIO BBIMOJIHEHUS 33/1a4, YBAKUTEILHOI'O OTHOILICHUS K MHEHUIO ONMIOHEHTA MpU
00CyXICHUHU TIPOOJIEM €CTECTBEHHOHAYYHOTO COJIEP KaHMs; TOTOBHOCTH K MOPAJIbHO-3THYECKOHN OIICHKE
MCIIOJIb30BAHUS HAYYHBIX JOCTHXKEHUM, YyBCTBA OTBETCTBEHHOCTH 32 3aILUTY OKPY>KaIOIIEH Cpebl;

UCTIOJIb30BaHUE MPHOOPETEHHBIX 3HAHUN M YMEHUH JJIs1 pEIICHUs MPAKTHYECKHUX 33134 MOBCETHEBHON
AKHU3HH, oOecrieyeHHs 6e3011aCHOCTH COOCTBEHHOM *U3HU. JloCTHXKEHHE ITUX Lieel o0ecrieunBaeTcs
pELICHUEM CIEAYIOIINX 3a1a4:

® 3HAaKOMCTBO OOYYaroIIMXCsl ¢ METO0M Hay4yHOI'0 IO3HAHUS U METOJJaMH UCCIIEI0BaHHsI OOBEKTOB U
SIBJICHUH TIPUPOLBL;

e puoOpeTeHre 00yUYarOIUMUCS 3HAHUN O MEXaHUUYECKHUX, TEIVIOBBIX, 3JIEKTPOMAarHUTHBIX U
KBAHTOBBIX SIBJICHUAX, (PU3NYECKUX BEJIMUMHAX, XapaKTEPU3YIOLIMX 3TU SBICHUS;

¢ popmupoBaHuEe YMEHUN HAOIIO1aTh IPUPOTHBIC SIBICHUS U BBIIIOJIHATH OIBITHI, JJAOOPATOPHBIE
paboThI U HKCIIEPUMEHTANIbHBIE UCCIIEI0BAHMS C UCII0JIb30BAHUEM U3MEPUTENIBHBIX IPUOOPOB, LIMPOKO
IIPUMEHSEMBIX B IIPAKTUYECKOU JKU3HU;

e OBJIaJIeHHE O0yUYarOIIUMUCS TAKUMHU OOIEHAYYHBIMH ITOHSATUSAMH, KaK IPUPOIHOE SBJICHHUE,
SMIMPUYECKU YCTAHOBJICHHBIN (akT, Mpodiiema, 'MIoTe3a, TCOPETUYECKUN BbIBOJI, PE3yJIbTaT
DKCIIEPUMEHTAIILHON IIPOBEPKH;

® [IOHMMAHUE YYaIlIUMUCS OTIIMYMI HAyYHbIX JAHHBIX OT HEMIPOBEPEHHON MH(POPMALIUH, IEHHOCTH
HAYKH /ISl YAOBJIETBOPEHUS OBITOBBIX, POM3BOACTBEHHBIX U KYJIBTYPHBIX IOTPEOHOCTEH YeTIOBEKA.

Pe3yabTarsl ocBOeHUA Kypca GU3MKHU
JIM4HOCTHBIE pe3yJabTaThl
VY oOyuaromerocst 6yayt chopMUpOBaHBI:
e [103HABATEIbHBIC HHTEPECHI, HHTEJUICKTYAIbHbBIE U TBOPUECKUE CITIOCOOHOCTH;
® yOEX/IeHHOCTh B BO3MO>KHOCTH IIO3HAHUS MPUPO/IbI, B HEOOXOIUMOCTH pa3yMHOI'0 UCIOIb30BAHUS
JOCTH)KEHUI HAayKHU U TEXHOJIOTMH AJIs NalbHENIIEro pa3BUTHS YE€JI0BEYECKOI0 OOILECTBa, YBAKEHHUE K
TBOpIIAM HayKH U TEXHUKH, OTHOIIEHHUE K (PU3MKE KaK FIEMEHTY 00IeUeTI0BEYECKON KYIbTYPHI;
OOyuarouuiics NOIYYUT BO3MOXKHOCTD I (POPMUPOBAHMSL:
® MOTHBAIIU 00Pa30BaTEIHHOMN IEATEIFHOCTH Ha OCHOBE JIMYHOCTHO OPHEHTUPOBAHHOTO MTO/IX0/1a;
® [IEHHOCTHBIX OTHOIIEHUH APYT K APYTY, YUUTENI0, aBTOPaM OTKPBITUH M N300peTeHnH, pe3yabTaTamMm
o0OyueHusl.
Mertanpeamernsblie pe3yabTarbl: B coorBeTcTBUN PI'OC OOO BBIAENAIOTCA TPU TPYIIIBI
YHUBEPCAJIbHBIX YUEOHBIX AEHCTBUI: peryasTUBHbIE, TO3HABATEIbHbIE, KOMMYHUKATHBHBIE.
PerynstusHbie YY ]|
OOyuarommiics Hay4uTcs
® AHAIM3MPOBATH CYIIECTBYIOIINE U TUTAHUPOBATH OyIyIre 00pa3oBaTeNbHbIC 7 PE3YIbTATHI;
® BBIJIBUTaTh BEPCUU PELIEHUs IPOOIeMbl, (OPMYyTUPOBATh TMIIOTE3bI, MIPEABOCXUIATH KOHEUHBIH
pe3yibTar;
® CTaBUTH LIEJb JEATEIHHOCTH HAa OCHOBE OIPEEIIEHHON MPOOIEMBI U CYIIECTBYIOIINX BO3MOXKHOCTEHH;
e popmynupoBaTh yueOHbBIE 3a/1a4M KaK LIard JOCTUKEHUS TIOCTaBICHHOMN 1IeTH e TeIbHOCTH;
® OnpeeNaTh HeOOXOAUMbIE JIeCcTBUE(sI) B COOTBETCTBUHM € Y4eOHON M 1MO3HABaTEIbHOM 3a/1auel U
COCTABIIATH AJITOPUTM KX BBITOTHEHHS; OO0YJaIONIHIICS MOTYIHT BO3MOXKHOCTh HAYIUTHCS:
® 000CHOBBIBATh U OCYIIECTBIIATH BEIOOp Hanbosee 3(p(PEeKTUBHBIX CIIOCOOOB pelIeHus y4eOHbIX U
MIO3HABATENbHBIX 33/1a4;
® COCTaBJIATH IJIAH PEUICHUS IPOOIeMbI (BBIITOIHEHHS TPOEKTA, TPOBEIACHNUS UCCIICIOBAHNS);
® [JIJAHUPOBATH U KOPPEKTUPOBATH CBOIO MHIMBHIyaIbHYIO 00pa30BaTENbHYIO TPAEKTOPHIO.
® COOTHOCUTH pealibHbIE U IIAHUPYEMbIE Pe3yabTaThl UHIMBHIyaIbHON 00pa3oBaTeIbHOM
NeSITeTbHOCTH U JIEaTh BBIBOJIBI,
ITo3znaBartenbHbIE YY [
OOyuarommiicss HAyYNTCS:



® BBIJICJISITh OOLIMI MPU3HAK JIBYX WJIM HECKOJBKUX MPEAMETOB WM SBJICHUI U OOBACHATH UX
CXOJICTBO;

® 00BEIMHATH IPEIMETHI U SBJICHUS B TPYIIIIBI IO OMPEICTICHHBIM IIPU3HAKaM, CPAaBHUBATH,
KiaccuuImpoBarh 1 000011aTh (DaKThI U SBJICHHUS,

® BBIJICIISITH SIBJICHUE U3 OOIIETO psija IPYruX sSBICHUH;

® 13J1araTh MOJTY4YEHHYIO0 HH(POPMAIIHNIO, HHTEPIPETUPYS €€ B KOHTEKCTE PelIaeMoii 3a1auu;

® OODBSCHSTD SIBIICHHUS, TIPOLIECCHI, CBSI3U U OTHOILICHUS, BBISBIIIEMbIEC B X0/1€ TO3HABATENILHOMN U
HCCJIEIOBATEILCKOM 1eATeNbHOCTH (MPUBOAUTH OOBSICHEHHE C U3MEHEHHEM (OPMBI NPEICTABICHUS;
OOBSCHSATH, NETATH3UPYS WK 0000111as1; OOBSICHATH C 3aIAHHOM TOUKH 3PEHU);

OO0yyammiics MOJy4YuT BO3MOKHOCTh HAYYUTHCH

® BBISIBJIATH U HA3bIBaTh MPUYHHBI COOBITHS, SIBJICHHSI, B TOM YUCIIe BOZMOXKHBIE / HanOoJiee BEPOSTHBIC
MPUYMHBL, BO3MOXKHBIE ITOCJIECTBUS 3aJaHHON TPUYUHBL, CAMOCTOSITENIEHO OCYIIECTBIISAS IPUYUHHO-
CIICJICTBEHHBIN aHAIIN3;

® OIpeNIENATh JIOTUYECKUE CBSI3U MEXKAY MpeIMETaMH U/ U SIBJICHUSIMU, 0003HAYATh JJaHHbIE
JIOTHYECKHE CBSI3U C MIOMOIIBIO 3HAKOB B CXEME;

® CTPOHTH MOJICII/CXEMY Ha OCHOBE YCJIIOBUH 3a7ja4d W/WJIH CIIOCO0a €€ PEIIeHUS;

® CTPOUTDH CXEMY, AJITOPUTM JICHCTBUS, UCIIPABIIATH UM BOCCTaHABINBATh HEU3BECTHBIN paHee
QITOPUTM Ha OCHOBE UMEIOIIErocs 3HaHus 00 00BEKTE, K KOTOPOMY MPUMEHSIETCS allTOPUTM;

® COOTHOCHUTH TTOJIyUYEHHBIE PE3YIBTATHI MOMCKA CO CBOCH JESATEIBHOCTBIO.

Kommynukarusublie YY /I

OOyuarommiicss HAy4YNTCH:

® OIpeIesATh BO3MOXKHBIE POJIM B COBMECTHOM JIESATEIILHOCTH; ® UTPATh OMPEACICHHYIO POJib B
COBMECTHOH JI€ITEITbHOCTH;

STIPUHUMATH TTO3UIIHIO COOCCETHNKA, TOHUMAS TTO3UIIHIO JPYTOT0, Pa3NiaTh B €ro peur: MHCHHE
(TOuKy 3peHus1), T0Ka3aTeNbCTBO (ApryMEHThI), (PaKThl; TUIIOTE3bl, AKCHOMBI, TEOPHUU;

® OIpE/ICTIATh CBOU JCHCTBUS M ICHCTBUS MapTHEPA, KOTOPBIC CIOCOOCTBOBAIHN HIIM MIPETISITCTBOBAIIH
POAYKTUBHONW KOMMYHUKAIIHH;

® CTPOUTH MMO3UTUBHBIE OTHOIICHHS B ITpoliecce Y4eOHOM U MO3HAaBAaTEIbHON 8 NesSTeIIbHOCTH,

® KOPPEKTHO U apryMEHTUPOBAHHO OTCTAUBATh CBOKO TOUKY 3pEHUS, B IUCKYCCUU YMETh BBIJIBUTATh
KOHTPApPTyMEHTHI, iepedpa3upoBaTh CBOIO MBICIH (BIAJACHHE MEXaHH3MOM SKBUBAICHTHBIX 3aMEH);

® KPUTUYECKU OTHOCUTHCSI K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM MPU3HABATH OIMIMOOYHOCTh
CBOETO MHEHUS (€CITH OHO TaKOBO) U KOPPEKTUPOBATH

OOy4yamMiicst MOJYYUT BO3MOKHOCTH HAYYHTHCS

e npejyiaraTh albTEPHATUBHOE PEIICHNE B KOH(IMKTHOMN CUTYAITNH,

® BBIICIISTH OOIIYIO0 TOYKY 3pEHHSI B JUCKYCCHH; — JOTOBAPUBATHLCS O TIPABUIIAX U BOTIPOCAX IS
00CyXJIeHUS B COOTBETCTBHHM C TOCTABJIEHHOW Mepe]l TPYMIOH 3a7aueii; — OpraHM30BbIBATH yueOHOE
B3aUMO/ICHCTBHE B TPpyIIIE (OMPeaeisaTh O0IIHe eH, PacIpeIesiATh POJIH, JOTOBAPUBATHCS APYT C APYTrOM
UT. ),

® HCIIOJIB30BaTh KOMHBIOTCpHBIe TCXHOJOTINNn (BKJ'[I-O‘-I&SI BBI60p AJICKBATHLBIX 3a1a4¢C
UHCTPYMEHTAJIBHBIX TPOTPAMMHO-AIIAPATHBIX CPEJICTB U CEPBUCOB) JIJISl pEIICHUS] HH()OPMAITMOHHBIX U
KOMMYHI/IKaIII/IOHHI)IX y‘I€6HBIX 3aJa4, B TOM YHCJIC. BBIYHUCIICHUEC, HAIITMCAHUEC ITNCEM, CO'—II/IHeHI/II\/'I,
JIOKJIAJIOB, pedepaToB, CO3IaHHE IPE3CHTAIMN U JIp.;

® 1CIOJIb30BaTh HHPOPMAIIUIO C YUETOM 3TUYECKUX U MTPABOBBIX HOPM;

e co3aBaTh MH(POPMAIMOHHBIE PECYPCHI Pa3HOTO THNA U JIJIS1 Pa3HbIX ayJAUTOPUH, COOTI0IaTh
WH(POPMAIMOHHYIO TUTHEHY U MpaBmiia HHOOPMAIMOHHON 0€30acHOCTH.

TPEBOBAHMUA K YPOBHIO IIOAI'OTOBKMU BBIITYCKHUKOB
BbInyCKHUK HAYy4YUTCH:

® cOOJTIOIaTh TIpaBUIIa OE30MACHOCTH U OXpaHbl TPy/a MpH paboTe ¢ y4eOHBIM 1 Ja00paTOPHBIM
o0opynoBaHueM;



® [IOHMMATh CMBIC]I OCHOBHBIX (PM3NYECKHUX TEPMUHOB: (PU3NUECKOE TENO, PU3NIECKOE SABICHUE,
(u3nyeckas BEIMYUHA, €AUHHULIBI U3MEPEHNUS;

® pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTH IPU MOMOLTH (PU3NYECKHX METO/IOB;
aHAJIM3UPOBATh OTJIEJIbHBIE ATAIIbI IPOBEACHUS HCCIEIOBAHUN U HHTEPIPETUPOBATh PE3YIIbTaTh
HaOJII0IEHUI U OIBITOB;

® CTaBUTh OIBITHI 10 UCCIIEIOBAHUIO (PU3MUECKUX SIBIECHUHN WM (PU3MUECKUX CBOWCTB Ten 0e3
UCIIOJIb30BaHUS NMPSAMBIX U3MEPEHUH; IPU 3TOM (POPMYIMPOBATE IIPoOIeMy/3a1auy yueOHOro
HKCIEPUMEHTA; COOMPATh YCTAaHOBKY U3 MPEAIOKEHHOTO 000PYI0BaHHS; TPOBOIUTH OIBIT U
(opMynHUpOBaTh BBIBOJIBI.

[Tpumeuanue. [Ipu nmpoBeaeHny rcciae0BaHus GPU3NIECKUX SBICHUIA U3MEPUTENIbHBIE IPUOOPHI
UCIIOJIb3YIOTCS JIUIIb KaK JaTYMKU U3MEPEHUs (PU3NYECKUX BEJUYMH. 3alMCH OKa3aHUH IPSMBIX
U3MEPEHMI B 3TOM cilyyae He TpeOyeTcsl.

® [IOHMMATh POJIb SKCIIEPUMEHTA B [TOJIy4CHUH Hay4HOH MH(popMauy;

® [IPOBOAUTH MPSMBIC U3MEPEHHs (PU3MUECKUX BEIWYHH: BPeMs, PaCCTOSHUE, Macca Tena, 00beM, Cuia,
TeMIeparypa, arMmoc(epHoe JaBJjeHue, BIAXKHOCTh BO3/yXa, HANPsDKEHUE, CHJIa TOKA; IPU ATOM BBHIOMPATh
ONTUMAJIBHBIN CIIOCO0 U3MEPEHHUS U MCII0JIb30BaTh IPOCTEHUIIINE METOAbI OLEHKH MOTPELIHOCTEH
U3MEPECHUM.

® [IPOBOAUTH MCCIIEI0OBAHUE 3aBUCUMOCTEN (PU3NUYECKUX BEJIMUMH C UCIIOIb30BAHUEM MPSIMBIX
U3MEPEHUI: IPH STOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YNIbTATHI OIYYEHHON 3aBUCUMOCTH
(Gu3nMUecKrX BEJIUMYUH B BUJE TaOIUL] U TpaMKOB, AeIaTh BEIBOJBI 110 pe3yJIbTaTaM UCCIIEA0BaHMS;

® [IPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIMYMH: TP BBIIIOJHEHUH U3MEPEHUN COOMPATh
AKCIEPUMEHTAIbHYIO YCTAHOBKY, CIIEYs MPEAI0KEHHON HHCTPYKIIUU, BEIUUCIISITh 3HAUEHUE BEIIUYUHBI U
aHaAJIM3UPOBATh MTOJyYCHHbIE PE3YJIbTAThI C YUETOM 33JaHHON TOUHOCTU U3MEPEHUIA;

® aHANIM3UPOBATh CUTYALIUU [TPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, y3HaBaTh B HUX IPOSBICHUE
U3yYEHHBIX (PU3NYECKUX SIBIICHUH MM 3aKOHOMEPHOCTEN M MIPUMEHATh UMEIOIIMECs 3HAHUSI JUIs UX
00BACHEHMUS,

® [IOHMMAaTh IPUHLUIIBI JEHCTBUS MAlllMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB, YCIOBUS UX
6€30I1aCHOI0 MCII0JIb30BaHMs B TOBCEHEBHOM KU3HU;

® 1CIT0JIb30BATh MTPH BBIMOJHEHUH YUeOHBIX 33124 HAYYHO-TIOMYJISIPHYIO INTEPATYPY O GU3NIECKUX
ABJICHUSX, CIIPAaBOYHBIE MaTepuabl, pecypcbl IHTEpHET.

Bovinycknuk nonyuum 603M00#CHOCHb HAYYUMBCA .

® 0CO3HABaTh [IEHHOCTh HAYYHBIX MCCIIEI0BAaHUM, pOJib (PU3UKHU B paCHIMPEHUU MPEACTABIECHUN 00
OKpPYXKaroIlleM MUPE U €€ BKJIaJ B YJIY4IlIEHUE Ka4eCTBA KU3HU;

® 1ICII0JIb30BaTh MPUEMBI TOCTPOCHUS (PU3MUECKUX MOJIENEN, ToucKa U (OPMYITHPOBKHU JOKA3aTEIbCTB
BBIIBUHYTBIX TUIIOTE3 U TEOPETUYECKUX BBHIBO/IOB HA OCHOBE SMITMPUYECKH YCTAHOBJICHHBIX (PaKTOB;

® CPaBHMBATh TOYHOCTb U3MEPEHUS (PU3UUECKUX BEJMUYUH 110 BETUUUHE UX OTHOCUTEIBHON
MOTPENIHOCTH MPH NMPOBEIEHUH MPSIMbIX U3MEPEHUI;

® CaMOCTOSITEIbHO MPOBOAUTH KOCBEHHbIE U3MEPEHUS U UCCIIE0BAaHUS (PU3HMUECKUX BEJTHUHUH C
UCIIOJIb30BaHUEM Pa3IMYHBIX CIIOCOOOB MU3MEPEHUs (GPU3NUECKUX BEJTMUMH, BEIOUPATh CPEACTBA U3MEPEHUS
C Y4eTOM HEOOXO0JUMON TOUHOCTU U3MEPEHUI, 000CHOBBIBATH BBIOOD cIlOcO0a U3MEPEHHUS, aeKBATHOTO
MIOCTaBJIEHHOW 3a/1a4e, IPOBOANUTH OLICHKY JOCTOBEPHOCTH IOIYYEHHBIX PE3YJIBTATOB;

® BOCIIPUHUMATh HH(POPMAILIMIO PU3NYECKOTO COACPKAHUSI B HAYyUHO-TIOMYJIIPHON JTUTEpaType U
CpeACTBax MaccoBOi MH(OPMAIMK, KPUTUYECKH OLIEHUBATh MOJIyYEHHYI0 HH(POPMALINIO, aHATU3UPYS €€
coJiepKaHue U JaHHbIE 00 HCTOYHUKE HHPOPMAIINH;

® co3/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE M YCTHBIE COOOLICHNS O (PU3MYECKHUX SBICHUSAX HA OCHOBE
HECKOJIbKUX UCTOYHUKOB MH(OPMAIUH, COMTPOBOXKIATH BHICTYIIJICHHUE MPE3eHTAlUEH, YUUThIBas
0COOEHHOCTH ayAUTOPUH CBEPCTHUKOB.

Mexannueckue siBJJeHHUA

BbInyCKHUK HAYy4YHUTCH:

epacro3HaBaTh MEXaHUUECKHE SIBICHUS U OOBACHIATH HA OCHOBE MMEIOIINXCS 3HAHUN OCHOBHBIC
CBOMCTBA WJIM YCJIOBUS MPOTEKAHUS 3TUX SBJIECHUN: PABHOMEPHOE U HEPABHOMEPHOE JIBUKEHUE,



PaBHOMEPHOE U PABHOYCKOPEHHOE NPSIMOJINHENHOE JBUKCHHUE, OTHOCUTEIIBHOCTh MEXaHUYECKOTO
JBYDKEHUS, CBOOOIHOE Ta/IEHUE TN, PABHOMEPHOE JIBKEHHE TI0 OKPY>KHOCTH, HHEPLIUS, B3aUMOACHCTBHE
TeJI, peaKTUBHOE IBUKCHUE, Ilepelada AaBJICHHs TBEPIbIMU TeJIaMHU, )KUJKOCTAMH U ra3aMH, aTMOC(epHOe
JIaBJICHUE, IUIABAaHUE TEJI, PABHOBECHUE TBEPBIX TEJ, UMEIOLIUX 3aKPEIJIEHHYIO OCh BPAILECHHUS,
KoJsiebaTeNnbHOE JBU)KEHUE, PE30HAHC, BOJIHOBOE JIBUKEHHUE (3BYK);

®OIMCHIBATh U3yYCHHBIC CBOWCTBA TEJI U MEXAaHUUECKHUE SBJICHUS, UCTIONB3YS (PU3NUECKHE BEIIMUUHBI:
IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, IEPUO/T 0O0paIeHus1, Macca Teja, INIOTHOCTh BEIIeCTBA, CUIIa
(cuna TSHKECTH, CHIla YIPYTOCTH, CUJla TPEHHUs ), JaBJIEHUE, UMITYJIbC Tella, KHHETUYeCKas SHeprus,
NOTEHIMATIbHAS YHEPT U, MeXaHu4Yeckast paboTa, MexaHuueckasi MoiHocTs, KI1J] npu coBepmiennn
paboThI ¢ UCIIOJIB30BAHUEM IIPOCTOr0 MEXaHU3Ma, CHJIa TPEHUS, aMILTUTY/1a, IIEPUOJ] U 4acToTa
KOJICOAHUH, JUTMHA BOJIHBI U CKOPOCTh €€ PaclpOCTPaHEHHsI; IPHU ONKUCAHUH MPABHIBHO TPAKTOBATh
(Gu3u4ecKuil CMbICI HCII0JIb3YEMbIX BEIMUYMH, UX 0003HAUCHUSI U €IMHUIIBI U3MEPEHUS, HAXOIUTh
(opMyIIbl, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMH BETHYUHAMU, BBIYUCIISTH 3HAYCHUE
(U3U4eCcKOil BEITMUNHBL;

® AHAIM3MPOBATH CBOWCTBA TEJ, MEXaHHMUECKHUE SIBIICHUS U MIPOLIECCHI, UCTIONb3YS (PHU3UUYECKUE 3aKOHBI:
3aKOH COXPaHEHMsI SHEPIUH, 3aKOH BCEMUPHOT'O TSATOTEHUS, IPUHIINII CYIIEPIO3ULIUU CUJI (HaXOXKIACHHE
paBHozeicTByomIel cuibl), I, 11 u 11l 3akonbr HeloToHA, 3aKOH COXpaHEHHsI HIMITYJIbCa, 3aKOH [ 'yKa, 3aKoH
[Mackais, 3ak0oH ApXuMena; IIpy 3TOM Pa3IndaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €TO
MaTEMAaTUYECKOE BBIPAKEHUE;

® pa3janyaTh OCHOBHBIC PU3HAKY U3YyYCHHBIX (PM3UUECKUX MOJIENICH: MaTepraibHast TOUKa,
MHEpLHaIbHas CUCTEMA OTCUETA;

epemIaTh 33a4M, UCTIONB3Ys (PU3NIECKHUE 3aKOHBI (3aKOH COXPaHEHHS YHEPTUH, 3aKOH BCEMHPHOTO
TATOTEHUS, NpUHIMN cynepnosuuuu cui, I, I1 u I1I 3akonsl HeroTOHA, 3aKOH COXpaHEHUs NMITYJIbCA, 3aKOH
I'yka, 3akoH Ilackans, 3akoH Apxumena) U popMyJibl, CBA3bIBaIOIINE (PU3NUECKUE BETUUUHBI (IIyTh,
CKOpOCTb, YCKOPEHHE, Macca TeJla, INIOTHOCTh BEIIECTBA, CUJIA, IABJIICHUE, UMITYJIbC TEJIa, KHNHETUYECKas
SHeprus, NoTeHIHaIbHas SHEPrusl, MeXaHn4yeckas padora, MexaHuuyeckast MoiHocTs, KITJ] npocroro
MeXaHU3Ma, CHJIa TPEHUS CKOJIbKEHHs, KO3 PHUIIMEHT TpEeHuUs, aMIUTUTY/1a, IEPUOJT ¥ YaCTOTa KOJIeOaHUH,
JUIMHA BOJIHBI U CKOPOCTh €€ PaclpOCTPaHEHHUs1): Ha OCHOBE aHAJIM3a YCIOBHUS 3aJlauyl 3allMChIBaTh KPaTKoe
yCIIOBUE, BBIACIATH (PU3UUECKHUE BEIUUNHBI, 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE JIJISl €€ PEIICHNUS,
IPOBOJUTH PAcUEThl U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOT'O 3HauUeHHsI (pU3MUecKor BEJIMYUHBI.

Boinycknuk noyuum 603M0MCHOCHIb HAYUUMBCA .

®1ICTI0JIb30BaTh 3HAHUS O MEXaHUUECKUX SBJICHUSAX B MIOBCETHEBHOM JKU3HU /ISl 0O0ecreueHust
0€30MacHOCTH MPH 00paleHUH ¢ TPUOOpaMU U TEXHUYECKUMH YCTPOMCTBaMH, IS COXPAHEHUS 3710POBbS
U COOJIIOZICHNS] HOPM 9KOJIOTHYECKOT0 MOBEIEHUS B OKpYXKarolleil cpelie; MpUBOIUTH IPUMEPHI
MPAKTUYECKOT0 UCIIOIb30BaHUS (PU3NYECKUX 3HAHUM O MEXaHWYECKUX SBJICHUSAX U (PU3MUECKUX 3aKOHAX;
IPUMEPbI UCIIOIB30BaHUS BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTUH; SKOJIOTUYECKUX MOCIIEACTBUI
HCCIIEI0BAHNS KOCMUYECKOTO POCTPAHCTB;

® pa3iMyaTh IPaHULIBI IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, TOHUMATh BCEOOIUI XapakTep
(byHAaMEHTaIbHBIX 3aKOHOB (3aKOH COXPaHEHUsI MEXaHHUUECKOW SHEPTUH, 3aKOH COXPAaHEHUS UMITYJIbCa,
3aKOH BCEMHUPHOTO TATOTEHUS) U OTPAaHUYEHHOCTb HUCII0JIb30BAHUS YaCTHBIX 3aKOHOB (3aKoH ['yka,
Apxumena u 1ip.);

® HaXOJUTh aJ€KBAaTHYIO MPEAJIOKEHHOM 3a/1aue PU3NYECKYI0 MOJIENb, pa3pemiaTh MpodieMy Kak Ha
OCHOBE UMEIONINXCS 3HAHUN 110 MEXAHHUKE C UCIIOJIb30BAHUEM MAaTEMaTHUUECKOTO ammapara, Tak U Ipu
IIOMOIIA METO/0B OLIEHKH.

TenJioBble ABJICHUA

BbInyCKHUK HAYy4YUTCH:

® pacro3HaBaTh TEIUIOBBIE SIBICHUS H OOBSACHATH Ha 0a3e MMEIOLMXCsl 3HAaHUH OCHOBHBIE CBOIMCTBA MIIN
YCIIOBUS MIPOTEKAHUS ITUX SIBICHUM: MU y3us, U3MEHEeHHEe 0ObeMa Tell IPU HarpeBaHuu (OXJIaKICHUN),
00JbIIas CKUMAEMOCTh Ta30B, Mallas CAKUMAEMOCTh KHUIKOCTEH U TBEPABIX TEJ; TEIJIOBOE PaBHOBECHE,
UCIIapeHne, KOHIEH Calysl, JIaBJIeHUE, KpUCTAIIM3ALMs, KUIIEHHUE, BIa)KHOCTh BO3/1yXa, pa3InuHbIE
CrocoObl Temonepeaayuu (TemIoNpPOBOIHOCTb, KOHBEKIIUS, U3TyUEHHE), arperaTHble COCTOSHUS BEIIECTBA,



TIOTJIOIIEHNE YHEPTHU TIPU MCTIAPSHUH JKUAKOCTH U BBIJIEIICHUE €€ TIPU KOHJICHCAIINH 11apa, 3aBUCUMOCTb
TEMIIepaTypPbl KUIICHUS OT JaBJICHUS;

®OITMCHIBATh H3yYCHHBIC CBOWCTBA TEJ U TEILIOBHIC SBJICHHS, UCTIONB3YS (PU3NICCKHUEC BEIINIHHBI:
KOJIMYECTBO TEIUIOTHI, BHYTPSHHSIS YHEPTUs, TEMIIEPATypa, yIeJIbHAS TeIUIOEMKOCTh BEIIECTBA, Y IEIbHAS
TEIUIOTA TUIABJICHUS, YeIbHAs TEIUIOTa MapooOpa3oBaHus, yAeIbHas TEIIOTa CrOPaHUs TOIUIHBA,
K03 PHIIMEHT MMOJIE3HOTO ACUCTBUS TEIUIOBOTO JBUTATENIS; TIPU OMUCAHUY MPABUIIBHO TPAKTOBATh
(bU3HYECKUI CMBICIT UCIIOJIb3yEMbIX BEJTMYHH, UX 0003HAYCHHSI U SIMHHIIBI H3MEPECHHUS, HAXOUTh
(bOpMyIIBI, CBS3BIBAIOIINE JIaHHYIO (U3UUYECKYIO BEIMYHHY C APYTUMH BETHUYNHAMHU, BBIYUCIISATh 3HAYCHUE
(bU3HYECKON BETUIMHBL;

® aHAIM3MPOBATH CBOWCTBA TEJ, TCIJIOBBIC SIBJICHHS U TIPOIIECCHI, HCITOJIB3YsI OCHOBHBIC TIOJI0KCHUS
ATOMHO-MOJICKYJISIPHOTO YUEHHUS O CTPOSHUU BEIIECTBA U 3aKOH COXPAHCHUS YHEPTHUH;

e pa3jMyaTh OCHOBHBIC MPU3HAKU M3YyYCHHBIX (PM3UUECKUX MOJICICH CTPOCHUS Ta30B, KUAKOCTCH U
TBEP/IBIX TEIT,

® IIPUBONTH MMPUMEPHI MPAKTUICCKOTO UCIIOJIb30BaHUS (DU3MUECKUX 3HAHUH O TETUIOBBIX SBJICHHUSIX;

epeIIaTh 331a4M, UCTIONB3Ys 3aKOH COXPAHEHUS SHEPTHH B TEIUIOBBIX ITpoIieccax u (OpMyIIbI,
CBSI3BIBAIOIINE (PH3UUECKUE BETUIMHBI (KOJUYECTBO TEILIOTHI, TEMIIEPATypa, YIeIbHAs TEINIOEMKOCTh
BEIIIECTBA, y/IeIbHAs TEIUIOTA TUIABJICHUS, YSIbHAS TEIUIOTa MTapoo0pa3oBaHusl, yIeIbHas TEII0Ta
CTOpaHUs TOTUTUBA, KOAPPHUIIMEHT MOJIE3HOTO JICHCTBUS TEILIOBOTO JIBUTATEIIS): HA OCHOBE aHAJIN3a
YCIIOBHS 33]]a4d 3aIHCHIBATh KPATKOE YCIOBHE, BBIACIATH (DM3HMUSCKUE BETMUNHBI, 3aKOHBI H (DOPMYJIHI,
HEOOXOIUMBIE JIJISl €€ PELICHHUs, IIPOBOMTH PACUYETHI U OLIEHUBATH PEAIbHOCTD MOJYYCHHOTO 3HAUCHHSI
(U3UYECKON BEIIMUMHBI.

BoinycknHuk noayuum 603MoicHOCHb HAYUUMbCA .

® JICIIOJIH30BATh 3HAHUS O TCIUIOBBIX SIBJICHHSIX B TIOBCETHEBHOM JKU3HH I obecriedeHwmst 11
0€30MMacCHOCTH P OOPAICHUH ¢ TPHOOPAMU U TEXHUYCCKHUMH YCTPONCTBAMH, TSI COXPAHECHHS 3JI0POBbS
U COOJTIOZICHUSI HOPM SKOJIOTHYECKOTO MTOBEICHUS B OKPYKAIOIIEH cpelie; MPUBOIUTh PUMEPHI
9KOJIOTHYECKUX MOCIICICTBUI pabOThHI IBUTATENICH BHYTPEHHETO CTOPAHUS, TEILIOBBIX H
THJIPOAJICKTPOCTAHIINH;

® pa3IMYaTh rPAHUIIEI MPUMEHUMOCTH (U3NUYECKUX 3aKOHOB, TOHUMATh BCEOOITHI XapaKkTep
(byHIaMEHTATBHBIX (PU3HUYECKUX 3aKOHOB (3aKOH COXPaHEHUS SHEPTHH B TEILIOBBIX MpoIieccax) U
OTPAaHUYEHHOCTh UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

® HAXOJUTh aJCKBATHYIO MPEATOKEHHOM 3a/1aue PU3NIECKyI0 MOJIeTh, pa3peniaTh MpodieMy Kak Ha
OCHOBE UMEIOIINXCS 3HAHUN O TEIUIOBBIX SBIEHUSIX C UCTIOIB30BAaHUEM MaTeMaTHYECKOTo amnmnapara, Tak u
IIPH ITOMOII METO/IOB OIICHKH.

DJIeKTprYecKre 1 MATHUTHBIE SIBJICHUS

BbINYyCKHUK HAYYHTCS:

®pACIIO3HABATH AJIEKTPOMATHUTHBIC SIBJICHUS U OOBACHATH HA OCHOBE UMEIOIINXCS 3HAHUI OCHOBHBIE
CBOMCTBA WJTH YCIIOBUS MTPOTEKAHUS dTUX SBIICHUI: dJICKTPHU3AIUS TEJl, B3aUMOJICHCTBUE 3apsI0B,
ANEKTPUUYECKUI TOK U €ro JAeWcTBUA (TEMIIOBOE, XUMHUUECKOE, MArHUTHOE), B3aUMOJICHCTBUE MarHUTOB,
AIEKTPOMArHUTHAS MHAYKINS, JICHUCTBHE MATHUTHOTO TIOJIS Ha MPOBOTHUK C TOKOM M HA JBHKYIIYIOCS
3apsHKEHHYIO YacTHILY, IEHCTBUE SJIEKTPUUECKOTO MOJIS Ha 3apPsDKEHHYIO YaCTHUILY, AIEKTPOMAarHuTHhIE
BOJTHBI, IPSIMOJIMHEHHOE PACIIPOCTPAHCHHUE CBETA, OTPAKEHUE U MPEIIOMIICHHE CBETA, TUCTICPCHUS CBETA.

® COCTaBJISITh CXEMBI ANEKTPUUYECKUX LIETIeH C MOCIeI0BATENbHBIM U TapaUIeTbHBIM COSIMHEHUEM
9JIEMEHTOB, pa3Niuyasi YCIOBHbIE 0003HAYEHUS SJIEMEHTOB AJIEKTPUUECKUX 11eTiel (MCTOYHHUK TOKa, K04,
PE3UCTOP, PEOCTaT, JIAMITOYKA, aMIIEPMETP, BOJIBTMETD).

® JICTIOJIH30BaTh ONTHYECKHE CXEMBI AJIs MOCTPOCHUS U300paKEHHUH B IIIOCKOM 3€pKaje u
cobuparote TuH3e.

® OIKCHIBATh U3yYCHHBIEC CBOMCTBA TEN U AJIEKTPOMATHUTHBIC SBIICHUS, HCIIONB3Ys PU3NIECKUE
BEJIMUMHBI: SJIEKTPUUECKUN 3apsif, Chjla TOKa, STIEKTPHUUECKOEe HAMPSHKEHUE, HIEKTPUUIECKOE
COIIPOTHBIICHHUE, YACITHLHOE COMPOTHRIICHHUE BEIIECTBA, PA00TA AIEKTPUICCKOTO ITOJIsI, MOIITHOCTH TOKA,
($OKyCHOE pacCTOSIHUE U ONITUYECKAs CHJIA JIMH3BI, CKOPOCTh dJIEKTPOMATHUTHBIX BOJH, UTMHA BOJIHBI U
4acTOTa CBETa; P OMMCAaHUHU BEPHO TPAKTOBATHh (PH3UICCKHUI CMBICI UCTIONB3YEMBIX BEIIMYUH, HX



0003HAYCHHSI U €IUHUIIBI H3MEPEHHUST; HAXOAUTh (POPMYIIBI, CBSI3BIBAIOIINE TAHHYIO (PU3NIECCKYIO
BEJIMYMHY C JPYTHUMH BETUIMHAMHU.

® aHAIM3MPOBATH CBOWCTBA TEJ, DJIEKTPOMArHUTHBIC SIBIICHHSI U TIPOIIECCHI, MCIIONIB3Ys (PU3MUECKue
3aKOHBI: 32KOH COXPAaHEHHsI AJIEKTPUIECKOTO 3apsiia, 3aKkoH OMa JuIs ydacTka 1emnu, 3akoH Jxoynsa-Jlenna,
3aKOH MPSMOJIMHEWHOTO PACIPOCTPAHEHHUS CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH MPEJIOMIICHUS CBETA;
IIPY ATOM pa3jinyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BBIPAKCHHUE.

® IIPUBONTH MPUMEPHI MPAKTUICCKOTO UCIIOJIB30BaHUS (DU3MYECKHUX 3HAHUH O DJIEKTPOMATHUTHBIX
SIBIICHUSX

epelIaTh 33a4M, UCTIONB3Ys (PU3NYECKHUE 3aKOHBI (3akoH OMa 171 yJacTKa HenH, 3aK0H
JxoynsaJlenna, 3aK0H MPSIMOJIMHEIHOTO pacpOCTPaHEHHs CBETA, 3aKOH OTPAXXEHUS CBETA, 3aKOH
npeIoMIICHUS CBeTa) U (hOPMYJIbI, CBS3bIBAIONINE (DU3UUYCCKHIE BETMYMHBI (CHIIA TOKA, JICKTPUIECKOE
HaInpsHKEHUE, SIIEKTPHUECKOE COMTPOTUBIICHHUE, YSIbHOE COTPOTUBIICHUE BELIECTBA, paboTa
AEKTPUYUECKOTO TOJIsl, MOIITHOCTh TOKA, JOKYCHOE PACCTOSIHME U ONTHYECKAs CUJIa JIMH3bI, CKOPOCTh
AJIEKTPOMATHUTHBIX BOJIH, JIJTMHA BOJHBI M YaCTOTa CBETA, (POPMYIIBI pacueTa dJIEKTPHIECKOTO
COIIPOTHBIICHUS MPHUITOCIICAOBATEIILHOM U IMAPAJUICIHHOM COSIMHEHUH MTPOBOTHIUKOB): HA OCHOBE aHAIHM3a
YCIIOBUS 33]]a4d 3aIHCHIBATh KPATKOE YCIOBHE, BBIACIATH (PU3HMUECKUE BETHUNHBI, 3aKOHBI B (DOPMYIIHI,
HEOOXOIMMBIE JIJISl €€ PELICHHUs, IIPOBOAMTH PACUYETHI U OLIEHUBATH PEaTbHOCTD MOTYYCHHOTO 3HAUCHHSI
(U3UYECKON BEIIMUMHBI.

BoinycknHuk noayuum 603mMoicHOCHb HAYUUMbCA .

® JICIIOJIH30BATh 3HAHUS 00 3JICKTPOMATHUTHBIX SBJICHUSX B IOBCEAHCBHON KU3HU JIJIS1 O0SCTICUCHUS
0€30MMacCHOCTH P OOPAICHUH ¢ TPHOOPAMU U TEXHUYCCKHUMH YCTPONUCTBAMH, TSI COXPAHCHHUS 3JI0POBbS
U COOJTIOZICHUSI HOPM JKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIICH Ccpelie; MPUBOIUTH IPUMEPHI BIUSHUS
AJICKTPOMATHUTHBIX M3TYYCHHUI Ha )KHBBIC OPTAHU3MBI;

® pa3jMyaTh rPAHUIIBI IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IOHUMATh BCEOOIINI XapaKkTep
(dyHIaMEHTATLHBIX 3aKOHOB (3aKOH COXpPaHEHUS JIEKTPUIECKOTO 3apsiia) U OrPaHUICHHOCTh
MCIIOJIb30BaHUs YaCTHBIX 3aKOHOB (3akoH OMma i ydacTka 1enu, 3akoH Jxoyns-Jlenna u ap.);

® JICIIOJIH30BAaTh MPUEMBI TOCTPOCHHS (PU3MIECKUX MOJIENICH, TOHCKa U (POPMYITHPOBKHU JOKA3aTCIIHCTB
BBIJIBUHYTBIX TUIIOTE3 ¥ TEOPETUICCKUX BBHIBOJIOB HAa OCHOBE SMITMPUYCCKH YCTAHOBJICHHBIX (DAKTOB;

® HaXOJIUTh AJICKBATHYIO MPEIUIOKCHHOM 3ajaue (PU3NIECKYIO MOJICIb, Pa3peliaTh npolieMy Kak Ha
OCHOBE UMEIONINXCS 3HAHUN 00 AJIEKTPOMATHUTHBIX SIBJICHUSX C UCITOJIb30BAHUEM MaTEeMATHUECKOTO
amnmapara, Tak v IpH MOMOIIY METOJIOB OIIEHKHU.

Conep:xanue yueOHOro npeamera
10 kaacc

DuU3NKa U METOAbI HAYYHOI'0 MIO3HAHUSA

®usuka Kak Hayka. HayuyHsle METOIBI ITO3HAHUS OKPYKAIOIIETO MUPA U UX OTINYUS OT APYTUX
METO/IOB ITO3HaHMs. POJIb SKCIEpUMEHTA U TEOPUH B IPOLIECCe TO3HAHUS IPpUpoIbl. MozenupoBanue
¢du3nueckux sBaeHu u npoueccos®. Hayunslie runoressl. @usnyeckue 3akoHbl. Guzndeckre TEOpUH.
['panuibl MpUMEHUMOCTH (PU3NYECKUX 3aKOHOB U Teopuil. [IpuHumn coorBeTcTBUS. OCHOBHBIE 3JIEMEHTHI
buznYeCcKoil KapTUHBI MUpA.

Mexanuka

KunemaTnka. Mexanuueckoe  ABMKeHHe.  MarepuanbHas  Touka.  OTHOCHTEIBHOCTH
MexaHuueckoro nAsmxkeHus. Cucrema orcuera. Koopaunatel. Bektop mnepememenus. CKopocTs.
VYckopenune. IlpsmonuHeliHOe JBWKEHHE C TIOCTOSHHBIM ycKopeHueM. CBOOOIHOE TajeHue Tell.
JIBr>keHue Tesa o OKpYKHOCTU. L[EHTpOoCTpeMUTENBHOE YCKOPEHUE.

Kunematuka tBepmoro tena. IloctymarenpHoe nBmkeHue. BpamartenbHoe IBM)KEHHE TBEPAOIO
Tesa. YTI0Bas U JIMHEWHAs: CKOPOCTU BpaLCHUS.

JAunamuka. OcHOBHOe yTBepxkAcHHME MexaHukH. llepseiii 3akoH HerotoHa. MHeprmaneHbie
cuctembl otcuera. Cumna. CBa3p Mexay cuiloi U yckopeHueM. Bropoit 3akon Herotona. Macca. Tperuit
3akoH HerotoHa. [IpuHiun otHocuTensHOCTH [ anmies.



Cunbl B npupojie.Cuna TAroTeHus. 3aKOH BCEMUPHOTo TIroteHus. [lepBas kocMuueckas CKOPOCTb.
Cuna tsxectu u Bec. HeBecomocTs. Cuna ynpyroctu. 3akoH ['yka. Cuiiel TpeHuUSL.

3akoHbI CcOXpaHeHHUsI B MexaHuke. lMmynbc. 3aKOH COXpaHEHUs HMITyJIbca. PeakTuBHOE
newkenue. Pabora cunbl. Kunermueckas sHeprus. lloTeHumanbHas »Heprusi. 3aKOH COXpPaHEHHS
MEXaHUYECKON YHEPTUU.

DJIeMEeHThI CTATHKH

PaBHoBecue. Bunbl paBHOBecHs. MOMEHT CUIbl. Y CIIOBHSI paBHOBECHUs TBEPAOIo Tesna. PaBHOBecue
pplyara.

Hcnonp30BaHne 3aKOHOB MEXAHUKU JJ1 O0BCHEHUS JIBH)KEHUSI HEOECHBIX TEJl U JJISl pPa3BUTHS

KOCMHUYECKHX ucciieoBanuii. [IpakTrudeckoe npuMeHeHnue PU3NYECKUX 3HAHUN B TOBCETHEBHOM JKU3HU
JUISL UCII0JIB30BAHUS ITPOCTBIX MEXAHU3MOB, UHCTPYMEHTOB, TPAHCIIOPTHBIX CPECTB.

®poHTaNbHBIE 1a00paTOPHbIE PadoThI

Jlabopamopnuas paboma Ne 1 «Hccredosanue pagnoycKkoperHo20 NPIMOIUHEUH020 O8UNCEHUAN(C
UCIOJIb30BaHHEM 00opynoBaHus «Touka pocTay)

JlabopamopnaspabomaNe 2« H3yuenuedsudicenusimenadpouenHo2020pu3onmaibHoy(c
ucnoJiyib3oBanueM odopynoBanus «Touka pocray)

Jlabopamopnas paboma Ne 3 «H3yuenue 0gudicenuss mena no OKpYyICHOCMU NOO OeUcmaeueMm Cull
ynpyeocmu u msxcecmuy(C UCTIONb30BaHNEM 000pyaoBaHus «Todka pocTay)

JlabopamopuaspabomaNed« UccredosanueuzmeneHuagecamenanpuezo 08UNCeHUUCycKkoperuem»(c
UCIIOJIb30BaHNEM 00opymoBanus «Todka pocTay)

JlabopamopnaapabomaNe 5« H3yuenuexosgpuyuenmampeHuackonviceHus»(C NCIOIb30BaHUEM
obopynoBanus «Touka pocTay)

MoaexkyasipHasi pu3nKa

OcHoBBI MOJIeKYJAPHOW ¢(u3uku. BO3HUKHOBEHHME aTOMUCTHUYECKONM THUIOTE3bl CTPOECHUSA
BELIECTBA U €€ SKCIIEPUMEHTAJIbHBIE JI0Ka3aTeabcTBa.PazMepsl u Macca Moiiekyn. KoandecTBo BelecTsa.
Mounb. IlocrosiHHas ABoragpo. bpoyHoBckoe aBmxenue. Cuibl B3auMoJeicTBUS MoJekynl. CtpoeHue
ra3oo0pasHbIX, KMIKUX U TBepHAbIX Teid. TemjoBoe IBMKeHHE MoJeKyd. Mojenb HAealbHOro rasa.
OcHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOI TeopUH rasa.

Temneparypa. JHeprusi TeNJIOBOIo JABHAKEHHsI MoJIeKyJ. TennoBoe paBHoBecue. OnpezneneHue
Temneparypbl. AOcoitoTHas TeMmIiieparypa. Temmeparypa — Mepa CpeiHEed KHHETUYECKOW >3Hepruu
MoJIeKyJI. I3MepeHne cKopocTeil IBUKEHUS MOJIEKYII Tasa.

YpaBHeHHe COCTOSIHUSI HIeaJIbHOro rasa. YpaBHenue MengeneeBa— Kunanelipona. ['a3oBbie
3aKOHBI.

Tepmoaunamuka. BuyTpenHss sHeprus. PaGota B TepmoauHamuke. Koin4yecTBO TEMIIOTHI.
Tennmoemkoctb. IlepBblii 3akoH TepMoauHaMuku. M3omponeccsl. AnuabaTHblil mpouecc.BTopoil 3akon
TEPMOJMHAMHKHU: CTATUCTUYECKOE NCTOJIKOBaHNE HEOOPATUMOCTH TpolieccoB B mpupose. Ilopsaok u xaoc.
TennoBble aBWUraTtenu: ABUraTelb BHYTpeHHero cropanus, nusenb. KIIJ[ nBurareneid. I[IpoGiiemsl
SHEPIeTHKHU U OXPaHbl OKPYKAIOIIEN CPEbl.

B3aumHoe mnpeBpaiieHue :kuaxkocreil W rasos. Teepable Tesna. lcnapenue u KuneHue.
Hacpiennenii nmap. Brnaxsocts Bo3ayxa. Kpucramimueckue u  amopdusie Tena. [lnaBinenue u
OTBep/ieBaHMe. Y paBHEHHE TEIJIOBOTO OanaHca.

DpoHTAIbHBIE JIA0OpaTOPHBIE PA0OTHI
Jlabopamopnas paboma Ne6 « H3yuenue usomepmuueckoeo npoyecca»(C NCNOIb30BaHUEM
obopynoBanus «Touka pocTtay)
JlabopamopnasapabomalNe7 « U3yuenueypasHeHuscocmoaHuauoedaibho202a3an(c
HCIIOB30BaHUEM 000pyaoBaHus «Toduka pocTay)
JlabopamopnasapabomaNeS« UzmepeHueomnocumenbHOUBNANCHOCMUBO30YXA»



JlabopamopnaspabomaNe9« UzmepenuememnepamypolKpUCmaiiuzayuuiyeibHoumemnepamyp
vinnasnenuasewecmeay(C UCoiab30BaHueM obopynoBanus «Touka pocTtay)

DJIeKTPOANHAMHUKA
DJIEKTPOCTATHKA. DJEKTPUYECKU 3apsii U JJIeMEHTapHble YacTUIBl. 3aKOH COXpaHEHUS

aJIeKTpuYecKoro 3apsaa. 3akoH Kynona. DnekTpuueckoe nose. HanmpspkeHHOCTh 3JIEKTPUYECKOIO MOJIS.
[Mpunuun cynepno3unuu nonei. [IpoBogHMKM B 3JEeKTpocTaTUYECKOM Tmoiie. JMANeKTpuku B
antekTpudyeckoMm rnosie. Ilomspuzanus ausnexkTpukoB. [lOTEHIMATBHOCTD 3JEKTPOCTATHUECKOTO IIOJIS.
[ToreHunan u pa3HOCTh MOTEHIMATIOB. DJIEKTPOeMKOCTh. KoHieHcaTOphl. DHEprus 3JIEeKTPUUECKOro MO
KOHJICHCATOPA.

Jlabopamopuaspabomale 1 O« UzmepenuesnexmpuyeckoemkocmukoHoeHcamopay(C uCroiib30BaHuEM

obopynoBanus «Todka pocTay)

Pacnpez{eneHne qacoB 110 TEMaM.

Ne Paznen KouaunvectBo | Konrposbnas | JlabopaTtopHbie
4acos padora padoThl

1. Beenenue. @usnka u pusnueckue 2
METO/bI H3YYECHUS IPUPOIBI

2. Mexanuka 46 4 5

3. OcHoBBI MOJIEKYJISIPHO- 35 2 4
KMHETUYECKOU TEOpUU U
TEPMOJUHAMUKHU

4. OCHOBBI JIEKTPOJIMHAMUKH 15 1 1
MTOBTOPEHUE 4

Hroro 102 gaca

11 kaacc(102yacoB).
Paznen 1. «QnexkTpoaunamuka (mpoaoJrkerue) (23 4.).

Temal.«IlocTosHHBIN 2neKTpUUECKUN TOK»(9 1).
JlelicTBUAIEKTPUUECKOTOTOKA. Y CIIOBHUACYILECTBOBAHUANIEKTPHUUECKOroToKa. CTOpPOHHHEC
WIIBL. DJIEKTPUUYECKUHTOKBIIPOBOAHNKAX . 3akoHOMastydacTkanenu. ConpoTUBIEHUENTPOBO
JTHUKA.3aBUCUMOCTBCONIPOTUBIIEHUAOTTEMIIEPATYPBI.[ CBEPXITPOBOAMMOCTS. |

CoenuHenue TPOBOMHUKOB. PaboTa M MOIIHOCTH AJIEKTPUYECKOTO ToKa. 3akoH JDxoyns-JleHia.
N3mepenne CHUJIBI TOKa, HaIpsKEHUs u CONPOTHUBIICHUS B3JIEKTPUYECKONIIEITN.
Onekrpoasmxkyascuia. crounnkuroka. 3akoHOMaUIsIOIHON LEenu

Jlabopamopnasapabomale I « Uzmepenue3/[Cusnympenne20conpomusieHusucmoyHuKamoxan(c
UCTOJIb30BaHUEM 000pynoBanus «Touka pocTay)

Tema2.«OnekTpuueckuiToKBCpeaax»(54.).
DKCcrepuMEHTAIbHBIE 000CHOBAHUSI AJIEKTPOHHOW MPOBOJUMOCTUA METAJIOB. DJIEKTPUUECKUN
TOK B pacTBopax u pacruiaBax 3EKTPOJIUTOB.
[3akonanexTponuzadapanes. | IneKTpUIECKUUTOKBIa3aX. [ Pa3TuIHBIE TUITHICAMOCTOATETLHOTOP
aszpsana.llnazma. | ek TpuuecKMTOKBBaKyyMe.
ONeKTPUUECKUUTOKBIONYIPOBOIHUKaX. [10TypoBOTHUKOBBIETIPHOOPBHI.
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Jlabopamopnas paboma Ne 2 «H32omoenenue 2anb8aHuuecko2o 2nemMenma u UCnblmanue e2o 6
Oeticmeuux»(C UCIIONIb30BaHHEM 00opyaoBaHus «Touka pocTay)

JlabopamopuaspabomaNe 3«Hccredosarue
3a8UCUMOCMUCONPOMUBLEHUANOTYAPOBOOHUKAOMmMeMnepamypbl.(C UCTIOIb30BAHNEM
obopynoBanus «Touka pocTtan)

Tema3.«MaruutHoenone»(54.).
MarauTHble B3aUMOAEHUCTBUSA. MarHutHoe moje TOKOB. MHAYKIMS MAarHUTHOrO nosis. JInHum
MarHMTHON MHIYKIUH. [[eficTBME MAarHUTHOTO I10JI1 HAIPOBOAHUKC TOKOM. 3aKOHAMIEpa.
JBr>xenuezapsikeHHbIxyacTuiBMaranutHomnolie. CunaJlopenna. MaraiuTHpIeCBOMCTBABEIIECTBRA.
Temad.«OnekTpoMarHuTHaAsIMHAYKIU»(144.).

Oneitei®apanes. Marautssiiinorok. I lpasuinoJlenna.

3aKOH DJJICKTPOMarHUTHOM WHAYKUMH. BuxpeBoe »snektpuueckoe mnose. [DC wuHaykuuu B
IBUKyLIeMcs npoBoaHuKe. | CaMmouHIyKIus. MHIYKTUBHOCTb. DHEPTUSIMATHUTHOTO MOJISATOKA.

Paznen 2. «Kosebanusiu BoHbD»(504.)

Tema5.««MexaHnuecKueKoJaeOaHuIUBOIHED(114.)
Y CIOBHUSIBO3HUKHOBCHHSIMEX aHUIECKUXKOJIeOaHni. [ BEeMOIeTMKOIe0aTe TbHBIXCHCTEM.
Kunematuka konebartensHOro nBuxkeHHs. [apmoHnyeckue kojebanusa. [[uHammka konebaTeabHOTO
neukeHus. [IpeBpalieHre SHEPruM MpPH  TapMOHHYECKUXKOJIEeOaHUsX.3aTyxaromme KosueOaHusl.
Boinyxnennsiekone0anus.Pezonanc.
MexannueckneBosiHbl. BonHbIBCpee.3ByK.

Jlabopamopnas paboma Ned «Hccnedosarnue KoieOaHUL NPYHICUHHO20 MAAMHUKA»(C

HCIIO0JIb30BaHUEM 00opyaoBaHus «Touka pocTay)

Jlabopamopuas paboma Ne5«Hccnedosanue konebanuil HUMAHO20 MAAMHUKA»(C
UCIIO0JIb30BaHUEM 000pynoBanus «Touka pocTay)

JlabopamopnasapabomaNe6 « Onpedenenue ckopocmu 36yKageo30yxe»(C UCIOIb30BaHUEM
obopynoBanus «Touka poctay)

Tema6.«OnekTpoMarHuTHBIE KOJICOaHUSMBOTHBY(144.).
CBoboHbieanexkTpoMaruuTHbiekosneoanms. KonedarenpubiiikonTyp.@opmynaTomcoHa.
[TponeccrinmpurapMOHUYECKMXKOJIEOaHUAXBKOJIEOATEIbHOMKOHTYpE. BBIHY XK 1€HHBIEAIEKTPOMAr HUTHBIEKO
nebanus.IlepemenHblIiTOK. [leificTBYIOIIME3HAYEHNS CUITBITOKaWHATPSKEHUSL.
Pesucrop B nenu nepemMenHoro Toka. [ Kongencarop u kaTyiika HHIYKTUBHOCTHU B LIETIH IEPEMEHHOTO
ToKa. 3akoH OMma I [leny NEPEMEHHOro Toka.Pe30oHaHC B 2JIEKTpUYECKUX LENsIX. MOIIHOCTD B LIENH
nepeMeHHoro  Toka.  Tpancopmarop.  [IIpom3BoxcTBO,  meperaya M HCHOJIb30BAHUE
INEKTPUYECKONIHEPTUHU. | DNEKTPOMAarHUTHbIEBOIHBL. I [pMHIIMITBIpa TN OCBI3UNTEIEBUICHUS.
Tema7.«3akoHbIreOMETpUUECKONONTUKN»(364.).
3aKOH NPSMOJIMHEWHOTO pacHpOCTPAHEHUS! CBETA. 3aKOH OTPAKEHUS CBETA. 3aKOH IPEIOMIICHUS
cBeTa. [fIBlieHrEe OJTHOTO BHYTPEHHET0 OTpakeHus. |JInH3p1. DOpMyIaTOHKON JTHH3BIL.
[TocTpoennen3obpaxeHUNBTOHKUXIUH3aX. [ TazkakonTuueckascuctema.| OnTudecKuenpuoopsI |
Tema8.«BonxHoBast onTuka»(244.).
Wsmepenne ckopoctu cBera. Jucnepcust cpera. Ilpunnun [roifrenca. WutepdepeHIyst BOJIH.
WnTepdepennus cera. Audpakuus ceera. [[Audpaxinuonnasperierka. llomaspu3anisicBeTOBBIX BOJH. |
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Jlabopamopnas paboma Ne 7 «Hccnedosanue asnenuti unmepgepenyuu u ougppaxyuu
ceemarJlabopamopnaapabomaNe8 « Onpedenenueckopocmuceema 8geujecmeaey
Tema9.«21eMeHTHITEOPUMOTHOCUTETLHOCTUN(5Y.).
3aKOHBI AJIEKTPOJAWHAMUKM M TPUHLIUI OTHOCUTeNbHOCTH. OmnbiT Maiikenbcona. [loctynars
CHeIHaIbHOM TEOpUU OTHOCHUTEJIbHOCTH. Macca, HUMITYJIbC
MIHEPrUsABCIEINATbHONTEOPUHOTHOCUTETHHOCTH.
Pa3nen3.«KBanroBasipuzuka.Acrpodpuznkar»(364.)
Tewma 10.«KBantoBasdpuzuka. CtpoeHueaToman(9 4.)

PaBHOBecHOe TemoBoe wusnydenwe. [umoreza Ilmanka. 3akonsl (ororddexra. JlaBneHue caera.
KopnyckynspHo-BosHoBoM  ayanu3Mm.  ['mmoresa  ae  bpoins.llnanerapnas ~ Mojaenbaroma.

OnsiteiPe3epdopna.lloctynateibopa. MoaenbaromaBoopoaa nobopy. [Jlazepsi. |
JlabopamopuaspabomaNe9« Habnrodenuecnioumnblx UTuHeudamolXCneKmpoey
Temall.«Duszuka aToMHOTOs/1pa. dIEMEHTAPHBIEUACTULIBI(254.)
MeTtoapl peructpauuu 3apsLKEHHBIX dYacTull. EcTecTBeHHas paJvoakTUBHOCTh. Aunbda-, Oerta- u
ramma-Hu3J1y4eHusl. PaguoaxTtuBHbBIE IIPEBPALLEHUS.
3akoHpaanoakTHBHOropacnaja.Mzoronsl. ckyccTBeHHOETIpEBpalieHueaTOMHbIX A ep. [ [poToHHO-
HEUTPOHHASIMOIEIbATOMHOTOSI/Ipa. 1 AepHBIECUIIBL.
OHeprus cBsi3u aTOMHBIX siziep. LlenHble sipepHble peakuuu. SnepHsiit peakrop. buonoruuyeckoe
neiicTBue paZioaKTUBHBIX U3ITy4YeHU . [TpruMeHeHnepaioaKTUBHBIXU30TOIIOB.
Tepmosinepubiepeakuuu. [ TepmosaepHbliicUHTES. |
OnemeHTapHbleyacTUIIbl. DyHIaMEHTaIbHbIEB3aUMOICHCTBHS.
Temal2.«3nemeHTHIACTPOPH3UKIN(24.)

Conneunascucrema.Comnnie.3Be3apl. Hamal 'anakruka.[ pyrueranakruku. | [ [poctpancTBeHHO-

BpeMeHHbIeMacITabbiHa0 0 1aeMoiiBeenennoit. I pencraBnenus ob6sBomonnuBeenenHoi. [ TeMHas

MaTepus UTEMHasPHEPTUsl. |
IloBTOpenue(12y4)

Onucanue yqeﬁHo-MeTozmquKoro H MAaTCPHAIBHO-TCXHUYIECCKOI'O
odecnevyeHust
o0pa3oBaTeJIbHOIO Mpouecca no npeamery «@u3uKa»

[Tporpamma kypca ¢usuku mus 10—11 xmaccoB. YrayOneHHbI ypoBeHb (aBTOpHIL:O.
A KpricanoBa,l'. 5I. Msikumies).
1.YMK«®usuka.10—11xmnaccer. bazossiitypoBenby..I . AMskumesa,M. A .IletpoBoit/M.A..
—M.:[poda, 2019.
3. ®usuka.Mexanuka. YriryoneHHbli yposessb. | Oknacce. YueoHuk(aproper:I'. 1. Mskumes,A.3.
CuHSIKOB).).
4. Actponomusi. 1 1knacc.Yueonuk(aBropsi:b.A.Boponinos-Benssimunos,E.K. CtpayT).
5. ®usuka. YrayoneHHsli ypoBeHs. 10 kiacc.
Meroanueckoenocooue(aBrop A.B. Illaranuna).
6. dusuka. YrinydneHHsli yposensb. 11 kiacc.
MeTtonudeckoenocooue(asrop A.B.Illaranuna).
7. ®uzuka.10—11xnaccer.3agaunuk(asrop H.U.T'onbadapo).
8. PermkeBuuA.Il. CoopHuk 3anaunodpusuke. 10-11 knacc.-M.:npocda, 2008.

9.MockaneBA.H.I'oToOBUMCSKEeTMHOMYTOCYIapCTBEHHOMYJK3aMEHY.
®wusuka.A.H.Mockaines,I'.A.Hukymnosa.- M.:/Ipo¢a,2011.
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JJIeKTPOHHBbIE YUeOHbIe M0CO0Us
http://www.metod-kopilka.ru Meroanueckast konuika
2. http://fcior.edu.ruhttp://eor.edu.ru ®enepanbHbIil HEHTP HHPOPMAIIMOHHBIX 00Pa30BaTEIbHBIX
pecypcos (OMC)
http://pedsovet.su Ilegaroruueckoe cooOIIECTBO
4. http://school-collection.edu.ru Equnast kosuiekius nudpoBbIX 00pa30BaTeIbHBIX PECYPCOB.

=

w

KoMITIekTAeMOHCTpallnOHHOTOUIa00paTOPHOT0000P Y I0BAHUSATIO(MEXaHUKE, MOJICKYIIpHOU (3N
Ke,3JICKTPOAMHAMUKE,0NITHKE,aTOMHOWUSICPHONU(DU3UKE)BCOOTBETCTBUUCIIEPEUHEM y4eOHOTO
000pyI0BaHUs o ¢busnke TUIst OCHOBHOM IIKOJTBI, 4TO MIO3BOJISIET
BBITIOJTHUTHIIPAKTUYECKYIOYACTHIIPOTPAMMBI(IEMOHCTPAITMOHHBIEAKCIIEPUMEHTHL, (DPOHTATLHBICOTIBIT
b1,JJA00PAaTOPHBICPAOOTHI).

Oo6mee o6opynoBanue ((huszmka)
Hudposas gadopatopuss RELEON yuyenuueckas (pusuka)

OGecnieunBaeT BBHIIIOJIHEHUE SKCIICPIMEHTOB 110 TeMaM Kypca
bU3HUKH :

becnipoBogHOMMYIBTHIATYMK C 6-10 BCTPOSHHBIMH JIaTYNKAMHU:

Mudposoii natunk remnepatypsl (-40+165C)

Hudposoii natunk adcomotHoro nasiaeHus (0...700kI1a)

Jatunk marautHOro noJist (-100...+100 mTo)

Jatumk Hanpsokenus (-2...+2B; -5...+5B; -10...+10B; -15...+15B)
Hatuuk Toka (-1...+1A)

Hatuuk akcenepomeTtp (£2 g; +4 g; +8 g)

OTtnenpHBIE yCTPOMCTBA:

USB octumtorpad (2 xanana, +/-100B)
AKceccyapsl:

KaGens USB coequHUTENBHBIH

3apsiHOe ycTpoHcTBO ¢ kabenem miniUSB

USB Apnanrep Bluetooth 4.1 LowEnergy

KoHcTpykTOp /17151 TPOBECHUSI SKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTaluu HudpoBoi 1abopaTopuu
ITporpammHoe obecnieueHue

Meroanueckue pexomenaamnuu (40 pador)

TEMATHYECKOE INTAHUPOBAHHUE

TemaTtuueckoe TJIAHUPOBAHUC ‘ CO,Z[Cp)KaHI/IC 110 TCMaM

10 xaacc (102 yaca)

BBenenne. ®u3nKa H eCTECTBEHHO-HAYYHBIN MeTO MO3HAHMS NPUHPOHLI (2)

DuU3HUKA M eCTECTBEHHOHAYYHbIH METO/ | Dusuka - hynaMeHTaIbHas HayKa o Ipupoje. Hayunblii
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http://www.metod-kopilka.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://pedsovet.su/
http://school-collection.edu.ru/

MO3HAHUS NPHUPOABI

METOJ Mo3HaHUsA. MeTobl uccieoBaHus (prU3nuecKux
sBiIeHn. MojenupoBanre GU3NIECKUX SBICHUN U
npoueccoB. ®uznueckue BennunHkbl. [lorpemnoctu
U3MepeHuil Pu3ndecKkux BeaudarH. OU3ndecKue 3aKOHbI U
TPAHUIIBI KX TPUMEHUMOCTH.

®Pu3nyuecKue TEOPUU U NPUHLIUI COOTBETCTBHUSL.

Ponb u MecTo pusuku B GopMUPOBAHUN COBPEMEHHOM
Hay4YHOU KapTHUHBI MUPA, B IIPAKTUYECKOMN IEATEIBHOCTH
JIIOJIEH.

MEXAHHWKA (464)

Kunematuka

Mexanunueckoe aBuxeHue. CucreMsl OTCUETA.
CkaJisipHbIC U BEKTOPHBIC (PU3UYECKHE BETUIHHEI.
MartepuanbHas Touka. [locTynarenbHoe ABHKEHUE.
Tpaekropusi, myTh, NepeMeleHue, KOOpAUHATA, MOMEHT
BPEMEHHU, TPOMEXKYTOK BPEMEHH.

3aKOH OTHOCUTEIBLHOCTH JIBHXKCHHUS.

PaBHOMepHOE npsmosinHeiHOEe ABHXKeHUE. CKOPOCTh
PaBHOMEPHOTO MPSAMOJIMHEHHOTO IBUKEHUSI.
YpaBHeHHE paBHOMEpHOTO ABHXKeHUS. [ paduku
PaBHOMEPHOTO JABUKCHUSI.

CrnosxeHue CKOpoCTeH.

HepasHnomepnoe aBmxenue. CpeaHsisi CKOPOCTb.
MrHoBeHHas CKOPOCTh. Y CKOpeHue. PaBHOYCKOpEHHOE
JBIKEHUE.

YpaBHeHHE paBHOYCKOPEHHOTO ABMKeHus. [ paduku
PaBHOYCKOPEHHOTO ABIKeHUsA. CBOOOIHOE MaJIeHHE Tel.
Yckopenue cBOOOIHOTO A ICHUS.

JIBr>KEHUE IO OKPYKHOCTH C IIOCTOSTHHOM 110 MOIYJTIO
CKOpPOCTHIO. LIeHTpocTpeMUTENbHOE YCKOPEHUE.
[TapameTpsl qBUKEHHS HEOECHBIX TEIl.

AbcomotHO TBEpAOE Teno. [locTynaTenbHoe u
BpalllaTelbHOE ABMXKEHNE a0COIIOTHO TBEPIOTO TENa.
VYrioBasi CKOpOCTb, YACTOTA U MEPUO]T OOpaIICHUSI.

3aKkoHBbI auHamukn HeroToHa

SIBnenue nnepuuu. Macca u cuita. HepruanbHbie
cucteMsl otcu€ra. Bzaumopeiicreue ten. Cil0)KeHHE CUIL.
[IepBeb1ii, BTOpO# U TpeThii 3akoHbl HproTOHA.

[IpuHnun otHOCUTENBHOCTH [ anunest.

I'eonenTprueckas ¥ reJIMOLEHTPUYECKAS CUCTEMBI
OTCU€Ta.

3aKOH BCEMUPHOTO TATOTEHUS.

I'paBuTanimoHHas MOCTOSIHHASA.

Cuna tspxectu. Cuita TSOHKECTH Ha APYTUX IUIAHETAX.
[lepBas kocMu4eckast CKOPOCTb. J[BUKeHHE HEOECHBIX Tel
U CIIyTHUKOB.

Bec u HeBecoMOCTb.

Cunel ynpyroctu. 3akoH ['yka.

Cunel TpeHus.

3aKkoHbI COXpaHCHHUSI B MEXaHUKE.

Nmnynsc Tena. UMnysnbe cuibl. 3aKOH COXpaHEHUs
uMmynesca. PeaktuBHoe nBrxkenue.Pabota cumbl.
MonHOCTb.

Kunernueckas sneprus.

PaGora cunbl Tskectu. [loTeHIIManbHas YHEPTHUS TeNa B
TpaBUTAIMOHHOM ToJie. PaboTa Ccuitbl yIipyrocTu.
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[TorennuanpHast SHEPTHs yIPYro AeHOpMUPOBAHHOTO
Tena.
3aKOH COXpaHEHUS] MEXaHUYECKOM YHEPTHH.

Craruka

PaBHOBecue MaTepuaibHOM TOUKHU U TBEPIOTO Tena. Busl
paBHOBECHS. Y CIIOBUS PABHOBECHS.
MoMeHT CUJIbI.

[TonBeneHue UTOroB U3ydeHUs: TeMbl «MexaHUKa»

MOJIEKYJISIPHASA ®U3

NKA U TEPMOJUHAMMUMKA (354)

OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOI

Teopuu (MKT)

MonexynspHo-kunernueckas reopust (MKT) ctpoenus
BEILIECTBA U €€ IKCIIEPUMEHTAIbHBIC JJOKA3aTeIbCTBA.
bpoyHOBCKOE IBUXKEHUE.

Temneparypa u terioBoe paBHoBecue. LlIkaner [enbcus u
KenbpBuHa. AGCOIOTHAs TeMIiepaTypa Kak Mepa CpeIHen
KMHETUYECKOM YHEPrUU TEIIOBOTO JBUXKEHUS YACTHUIL
BEILIECTBA.

Cuuibl B3aMMOJIEHCTBHS MOJIEKYJ B Pa3HbIX arperaTHbIX
COCTOSIHMSIX BEILIECTBA.

Monens «uaeaabHBINA Ta3y.

JaBnenue raza. CBsi3b MKy JaBJICHUEM U CPEIHEH
KMHETUYECKOH 3Hepruei NoCcTynareabHOT0 TEMI0BOrO
JBUKEHHUS MOJIEKYJI UJI€aJIbHOTO Tra3a.

OcHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KMHETHYECKOM
TEOPHUH HJICATTLHOTO Ta3a.

VYpaBHEHUE COCTOSIHUS UACAIBHOTO ra3a. Y paBHEHHE
MenaeneeBa-Knaneiipona. M3onpoueccel. ['a3oBbie
3aKOHBI.

B3auMHbIe nmpeBpalmecHust

AKUJIKOCTH M ra3a

B3anMHbIe IpeBpallieHus )KUIKOCTH U ra3a. HaceleHHsie
U HEHACBIICHHBIE Maphl. JlaBlieHne HACBIIEHHOTO Napa.
Kunenne. BinaxxHocTs Bo3nyxa.

Mopens ctpoenus xkuakocty. [loBepxHocTHOE
HAaTsKECHHE.

CMaunBaHuE U HECMaYUBaHUE.

Kanumnsiper.

Kpucrannuueckue u amopdHusie Tena. Moaens cCTpoeHust
TBEPABIX Te1. MeXaHnYecKre CBOMCTBA TBEPABIX TEIl.
Kugkue KpuCcTaLIbL.

OCHOBBI TEPMOIMHAMHKH

Bnyrtpennssa oueprus. TepMoaunaMuyeckas cucrema u e€
paBHOBecHOE cocTosiHue. PaboTta u Temonepeaaya Kak
crocoObl U3MEHEHUs! BHyTpeHHel aHepruu. Konmnuectso
TeI0ThL. TernoéMKkocTs. Pa3oBbie MEPEXOBI.
VYpaBHeHue TeroBoro 6ananca. [lepBblit 3aKoH
TEPMOJIMHAMUKH.

AnmabaTHBIN mporiecc.

Heo6paTumocTs TeroBsIX npoleccoB. Bropoil 3akon
TEPMOJMHAMUKHU U €r0 CTATUCTUYECKOE TOJIKOBAHUE.
[IpeoOpa3oBaHus SHEPTUH B TEIIOBBIX MamnHax. [{uki
Kapno. KIIJ[ TemioBsIx MamuH.

[Tpob6aemMbl SHEPreTUKH U OXpaHa OKPY)KAIOLIeH CpeIbl.

OCHOBBI QJIEKTPOANMHAMMKMH (15 1)

DJIEeKTPOCTATHKA

DIIEKTPUYECKUH 3apsii. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsjia. DINEKTPUUIECKOe
B3aumojeiicTeue. 3akoH KymoHa.

bnn3konelicTBre U JalIbHOIENCTBHE.
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Hanpsk€HHOCTD M MOTEHIMAN JIEKTPOCTATUYECKOT O
T10JI51, CBSI3b MEXK/1y HUMU.

JInHuy HanpsHKEHHOCTH U SKBUIIOTEHIIMAIbHBIE
MOBEPXHOCTU. [IpUHIIUIT CYTIepIIO3UIINH SIIEKTPUUECKHUX
noneii. PaznocTts norenuuanos. IIpoBogHuKY 1
JUAJIEKTPUKHU B 3JIEKTPUUYECKOM TIOJIE.

DnekTpuyeckas EMKocTh. KonaeHncarop. JHeprus
AIEKTPUUYECKOTO MOJISL.

IMoBTOopenue (4u9)

Kputepun ounennBanust 3uanuii ygammuxcsi 10-11 kiaaccoB

OueHKa yCTHBIX OTBETOB y4alllMXCH
Ornenka «5» CTaBUTCS B TOM CIIydae, €CJIM YJalluiics MOKa3bIBaeT BEPHOE MOHUMaHUE (HU3NIECKON
CYIIHOCTH pacCMaTpUBAaEMBbIX SBJIICHUH W 3aKOHOMEPHOCTEW, 3aKOHOB M TEOPHM, a TaK xKe
NpaBUIBHOE ONpeseieHne (PU3MUECKUX BEIMYMH, UX €JUHUIl U CIIOCOOOB M3MEPEHUS: MPAaBHIBHO
BBINOJIHSACT YEPTEXKHU, CXEMbl U I'paUKU; CTPOUT OTBET M0 COOCTBEHHOMY IUIAHY, COIPOBOXKAAET
paccka3 coOCTBEHHBIMH IPUMEPAMH, YMEET MPUMEHSATh 3HAHHSI B HOBOW CHTYallUW TIPU BBIITOJTHEHUN
IIPAKTUYECKUX 3aJaHUM; MOXKET YCTAHOBHUTHb CBA3b MEXIYy H3Yy4acMbIM M paHEe H3YYCHHbBIM
MaTepuaioM IO Kypcy (U3MKH, a TakKe C MaTepuajoM, YCBOCHHBIM IPU H3YYEHHHM JPYTHX
IIPEIMETOB.
Onenka «4» cTaBUTCS, €CIM OTBET YYEHUKA YIOBJIETBOPSET OCHOBHBIM TPEOOBAaHUSM Ha OLIEHKY
«5», HO JjaH 0e3 UCMOJIb30BaHUS COOCTBEHHOTO IIJIaHa, HOBBIX IPUMEPOB, 0€3 MPUMEHEHHsI 3HaHUH B
HOBOW CHUTyaluH, 6€3 MCIIOJIb30BaHMs CBA3CH ¢ paHee M3yYEHHBIM MaTepUalioM M MaTEpUajIoM,
YCBOEHHBIM NIPH U3YYEHUH Jp. MPEIMETOB; €CIU YYalluics JOMYCTHII OAHY OIIMOKY Win He Oonee
JIBYX HEJ0YETOB U MOXKET UX UCIPABUTh CAMOCTOSITEIILHO WM C HEOOJIBIIONW TOMOLIBIO YUUTEIS.
Onenka «3» CTaBUTCS, €CIAM Y4YallMiiCsd MPaBUIBHO IOHUMAeT (U3UYECKYI0 CYLIHOCTb
paccMaTpuBaeMBbIX SIBICHHH M 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OT/ACIbHBIE NPOOETbl B
YCBOEHHM BONPOCOB Kypca (U3UKH, HE NPENATCTBYIOIIME JaJbHEHIIEMY YCBOCHHMIO BOIPOCOB
IIPOrpaMMHOT0 MaTepuasa; yMeeT MPUMEHSTh MOJIyYeHHbIE 3HaHUS IPU PEUIeHUH MPOCTHIX 3a/1ay ¢
UCMOJIb30BAaHUEM TOTOBBIX (OpMyN, HO 3aTpyaHSeTCs IpH pelleHHHM 3ajad, TpeOyoInxX
npeoOpa3oBaHMsl HEKOTOPBIX (HOPMYI;JOMYCTUNT HE Oojee oaHOM TrpyOoil OmuOKM ©U JBYX
HelouéToB; He Oosiee 0HOM rpyOoit U oHOM HerpyOoii ommOku; He Oosiee 2-3 HEerpyObIX OLIMOOK;
OJIHOI HerpyOoi OMOKHU U TPEX HEAOUYETOB; JOMYCTHII 4-5 HETOUETOB.
Onenka «2» CTaBUTCS, €CIM Y4YalllMHCAd HE OBJIAZEN OCHOBHBIMH 3HAaHUSMU M YMEHUSMU B
COOTBETCTBUU C TpPeOOBAHMUAMU IPOrPaMMbl M JONYCTWJ OoJibllie OIMOOK M HEJOYETOB UYEM
HE00XO0IUMO JJIsl OLIEHKH 3.

OneHka KOHTPOJIBHBIX PadoT
OreHka «5» cTaBUTCS 32 pa0bOTY, BHIMOJHEHHYIO MTOJTHOCTHIO 06€3 OIMOO0K U HEAOUYETOB.
Onenka «4» ctaBUTCA 3a pabOTy, BBIOJHEHHYIO MOJIHOCTBIO, HO NPH HaJIMYUM B Heil: He Ooiee
OJIHOM TpyOOii OIIMOKH; OJTHOW HErpyOOil OITMOKY U OJTHOTO HEOUETA; HE 0oJiee TPEX HEOUETOB.
Onenka «3» CTaBUTCS, €CIIM YYEHHUK IPaBWIBHO BBINOJHWI HE MeHee 2/3 Bcell paboThl WU
JOTYCTUJT: HE OoJiee OJIHOM Trpy0oil OmMOKHN 1 IBYX HEIOYETOB; HE Oosiee OHON TPyOOit OITHMOKU U
OJTHOW HerpyOoil ommOKku; He Oojiee Tpex HerpyObIX OIIMOOK; OJHOW HerpyOoil ommOKu M Tpex
HEJI0YETOB; NMPU HATUYUU 4 - 5 HETOUYETOB.
OneHka «2» CTaBUTCA, €CIM YUCIO OMIMOOK M HEAOYETOB IMPEBBICHIIO HOPMY JJISi OLUEHKH 3 WU
MPaBUJIbHO BBINIOJIHEHO MeHee 2/3 Bcel paboThI.

Ouenka 1adopaTropHbIxX padboT
Ornenka «5» CTaBUTCS, €CIM yYallWiicsl BHITOTHSET paboTy B MOJTHOM OOBEME C COOJIIO/ICHHEM
HEOOXOIMMOM TOCTIEA0BATEIbHOCTA TPOBEJACHUSI ONBITOB M HM3MEPEHUN; CaMOCTOSTEIHHO H
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paloHaIbHO MOHTHPYET HE00XoanMoe O0OpyIOBaHHE; BCE OMBITHl MPOBOAUT B YCIOBUSX U
peKUMax, OO0CCIEUUBAIONIUX IIOJYYCHHE TMPABWIBHBIX pPE3yabTaTOB M BBIBOJOB; COOMIOJAET
TpeOoBaHUs MpaBUil O€30MACHOCTH TPYAA; B OTUYETE MPABWILHO U aKKYpaTHO BBIMOJIHSIET BCE 3alHCH,
TaOJIMIBI, PHUCYHKH, YEepPTeKH, TpaduK¥, BBHIYHUCICHUS; TPABUIBLHO BBINIONHSET AaHAIU3
MOTPEIIHOCTEH.

Orenka «4» CTaBUTCS, €CIIM BBITIOJHEHBI TPEOOBAHUS K OIICHKE «5», HO OBLIO JOMYIIEHO JBA - TPH
Hezjovera, He Ooliee 0JTHOM HerpyOoit OIMOKU M OAHOTO HEA0UETA.

Onenka «3» CTaBUTCS, €cu padoTa BBIMIOJIHEHA HE MOJHOCTHIO, HO 00BEM BBIMOTHCHHOW YacTh
TaKOB, [T03BOJISIET MOJTYYHUTh MPAaBUIIbHBIE PE3YNIbTAThl U BHIBOJIBL: €CJIM B XOZ€ MPOBEACHUS OIBITA U
W3MEPECHHI ObUTH JTOMYIIEHBI OTUOKH.

Onenka «2» craBUTCs, €Clid pabOTa BBINIOJHEHA HE IMOJIHOCTHIO M OOBEM BBHITIOJTHEHHOW YacTh
paboThl HE MO3BOJSET CHAEJIaTh NPABWIBHBIX BBIBOJIOB: €CIH OIbBITHI, W3MEPEHUS, BBIYHUCICHUS,
HAOJIOJICHUSI TPOU3BOAMINCH HEPABUIIBHO.

Bo Bcex cirydasix oIieHKa CHIKAETCsl, €CJIM YICHUK He COO0JII01a TpeOOBaHUS MpaBuil 6€30MacHOCTH
Tpyna.
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