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Pabouas nporpamma no ¢usuke cpennero oouero oopasosanus ans 10-11 kimacca cocrabieHa Ha
OCHOBE 00pa30BaTeNIbHON MporpamMmbl 1o Gu3uke cperHero odimero oopazoBaHus Ha 06a30BOM YpOBHE,
B COOTBETCTBMM C TpeOoBaHusAMU DenepanbHOro rocylapcTBEHHOIO0 00pa30oBaTENbHOIO CTaHIapTam
cpeanero obmero obpazoBanus (PI'OC COO) u Ha ocHoBe IlpumepHoil mporpamMMbl 1o (GHU3UKE
cpenHero odIiero oopazoBanus Ha 6a30BOM yYpOBHE.

- Ilporpamma opuentupoBana Ha YMK I'.5l. Msakumesa muann «Jpoday:

- ®@uzuka. ba3zoslit ypoBenb. 10-11 knaccsl. Pabouas nporpamma k nuauu YMK I'. S Msikuiesa,
M.A. TlerpoBoii/M.A. Ilerpora, 1.I'. Kynukosa. - M.: [Ipoda, 2019.

- Owusuka. ba3ossiii ypoBenb. 10 kinace: yueonuk / I'. 5. Mskumes, M. A. [letposa. - M.: Jlpoda,
2021.

- Owusuka. ba3osiit ypoBenb. 11 kiace: yueOnuk / I'. 5. Mskumes, M. A. IletpoBa. - M.: Jlpoda,
2021.

MecTto npeamera «PU3UKa»

®enepanbHblii 0a3uCHBIN yueOHBIM UIaH Al 00pa30oBaTeNbHBIX yupexaeHuil Poccuiickoit
Oenepal OTBOIUT 68 YacoB A 00s3aTeIbHOrO M3ydeHHus (U3UKM Ha 0a30BOM YpPOBHE CTYIEHU
cpenHero (MoHOT0) 00IIero 0opa3oBaHus U3 pacuera 2 yueOHBIX yaca B Heselo. Paboyas mporpamma
COCTaBlieHAa C Y4YETOM pPa3HOPOJHOCTH KOHTHHIEHTA YydJamuxcs cpeaHed mkomnsl. [loaTtomy oHa
OpHMEHTHpOBaHA Ha HM3y4YeHHE (U3MKU B CpEIHEH IIKOJE Ha YpPOBHE TpeOOBaHHWI 00s3aTEIHLHOTO
MUHUMYyMa COJICpKaHHS OOpa3oBaHWsS U, B TO K€ BpeMs, JAaeT BO3MOXHOCTh YUYCHHKAM,
MHTEepecyloIuMes (U3UKOM, pa3BUBaTh CBOUM CIHOCOOHOCTH MPH H3YYEHMHM MAHHOTO TMpeaMeTa.
VYBenuueHue 4acoB HaIlpaBJIEHO Ha YCWJIEHHE 00111e00pa3oBaTesIbHOM MOJArOTOBKH, JJIS 3aKpeIlICHUS
TEOPETUYECKUX 3HAHWN MPAKTUYECKUMHU YMEHUSMHU MPUMEHSTH MONTY4YEHHBbIC 3HAHUS Ha TMPaKTHKE
(pemieHne 3amay Ha TpPUMEHEHHE (U3UYECKUX 3aKOHOB) M PACIHIMPEHHS CIIEKTpa 0Opa3oBaHUs
WHTEpPECcoB yuyammxcs. B pabodyio mporpaMmy BKIFOUEHBI SJIEMEHTHI yueOHOU HWH(OPMAIIUU TT0 TeMaM
U KJlaccaM, IepeueHb NEeMOHCTpaluii U (POHTANBHBIX JIA0OPATOPHBIX PabOT, HEOOXOAMMBIX IS
(bopMUPOBaHHS YMEHUH, YKa3aHHBIX B TPEOOBAHHMSX K YPOBHIO TOJITOTOBKH BBITYCKHHKOB CTapIiei
IITKOJTBI.
B 10 kiacce uzyyaroTcs cieayromue pa3aeibl: «MexaHukay,
«MonekynsipHas pHU3MKa U TEPMOIUHAMUKAY, « DIEKTPOCTATUKAY
B mporpammy kypca ¢usuku 11 knacca BKIIOYEHO U3ydeHHUE Pa3AesioB «DIEKTPOJIMHAMUKA» (KpoMe
TeM «DneKkTpoctatukay u «IloCTOSTHHBIN NeKTprUecKuidl Tok»), «KonebaHust u BONHB, «ONTHKA» H
«KBanToBas pusuka», «Ctpoenue BeeneHHON.

[Iporpamma Kypca mpeaycMaTpUBAeT BBIMOJHEHHE O005A3aTENBHOrO JIAOOPATOPHOIO MPAKTUKyMa C
ucnojib3oBanuem obopynoBanus «Touxku Pocra». [lpu BeimonHeHnu nabopaTOpHBIX pPadOT
IIKOJBHUKM O0Y4YaIOTCs TUIAHMPOBAHUIO U OPTaHU3ALUH SKCIIEPUMEHTA, CUCTEMATH3allud U METo/aM
00pabOTKH pe3yNbTaTOB M3MEPEHHUH, CPAaBHEHUIO pE3yJbTaTOB HW3MEPEHUH, IOIYYEHHBIX IpHU
OJIMHAKOBBIX M pa3JMYHBIX YCJIOBMSX O3KCHEpUMEHTa, U JAp. [IpM MOATrOTOBKE K BBIIOJHEHUIO
71a00paTOPHBIX PabOT ydaluecss caMOCTOATENbHO M3Y4alOoT Pa3JIMYHbIe BOMNPOCHI, CBA3AHHBIE KaK C
IIPOBEIEHUEM (PU3NUYECKOT0 IKCIIEPUMEHTA, TaK U C €0 COJIEPKaHUEM.

Nzydenue hpusuku B cTapiieii mkosie Ha 6a30BOM ypOBHE HAIIPABJICHO HA IOCTIKEHUE
CIEAYIOUIUX LeJei:

* OCBOEHHUE 3HAHUM O PyHIaMEHTAIbHBIX (PU3NYECKUX 3aKOHAX U MPHUHIIMUIIAX, JIEKALUIMX B OCHOBE
COBpEMEHHOM (U3NYECKON KapTHHBI MUpa; Hambosee BaXKHBIX OTKPBITUAX B 00JacTH (PU3UKH,
OKa3aBIINX OMPEAEIAIONIEe BIUSHUE Ha Pa3BUTHUE TEXHUKH U TEXHOJIOTUH; METO/IaX HAYYHOT O TO3HAHUS
MIPUPOIBL,

* OBJIQJICHUE YMEHHUSIMH TMPOBOJUTH HAONIOJCHUS, TUIAHUPOBATH U BBIMNOJIHATH IKCIEPUMEHTHI,
BbIIBUT'aTh T'KIIOTE3bI U CTPOUTH MOJCIIN, TPUMCHATH ITOJTYYCHHBIC 3HAHUS 110 (I)I/ISI/IKC JJISL 06'LHCHGHI/I}I
pa3HoOOpa3HbIX (U3MUECKUX SBJICHUM M CBOMCTB BEIIECTB; MPAKTUYECKOTO HCIOIb30BaHUS
(bu3MYECKUX 3HAHUM;

®* Pa3BUTHUC IIO3HABATCIBHBIX HHTCPECOB, HMHTCIJICKTYAJIbHBIX M TBOPUYCCKHUX CHOCOOHOCTEl B



mporecce MPUOOPETeHUs 3HAHUN W YMEHUH 10 (DPM3HMKE C MCIOJIh30BAaHUEM PAa3IMYHBIX HMCTOYHHUKOB
uH(pOpMaIlMK, B TOM YHUCJIE CPEICTB COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJOTHIL; (hOpMHUpPOBaAHHE
YMEHHI OI[CHUBATH JOCTOBEPHOCTh €CTECCTBCHHOHAYYHOM MH()OPMAIINN;

* BOCIIUTaHHE YOEKJICHHOCTH B BO3MOXKHOCTH IIO3HAHHS 3aKOHOB MPHPOJBI; HCIIOIb30BAHHS
JOCTMXKECHW (UMK Ha OJaro pa3BUTHA YENOBEUECKOW [MBHIIM3AINW; HEOOXOIMMOCTH
COTPYJTHUYECTBA B MMPOIIECCE COBMECTHOTO BBIMOTHCHHS 33134, YBAXKUTEIHLHOTO OTHOIIICHUST K MHCHHIO
OTMOHEHTA TP O0CYKIECHUH MPOOJIEM eCTECTBEHHOHAYYHOTO COJIEPKaHUS; TOTOBHOCTH K MOPAIBHO-
ATHUYECKON OIICHKE HCITOJIb30BAHMS HAYYHBIX JOCTHKCHHMA, YYBCTBA OTBETCTBCHHOCTH 3a 3alIUTY
OKpYIKaroIlien Cpepl;

Hcnonb3oBanue NpUOOPETEHHBIX 3HAHWM HM YMEHHH [ pEIeHHs TNPAKTHYECKUX 3amad
IIOBCETHEBHOM JKM3HU, oOecredeHns: 0e30IacHOCTH COOCTBEHHOM XHM3HH. JlOCTHXKEHHE 3THX ILienei
o0ecrieuynBaeTCsl pelIeHUEM CIIeIYIOIUX 3a/4a4:

* 3HAaKOMCTBO O0YYarOIUXCs C METOJIOM HAY4YHOTO MIO3HAHUS U METOAAMHU UCCIIEI0BAHUSA OO BEKTOB
U SIBJICHUW NIPUPOJIBI;

* npuoOpereHue OOyYAIOUIMMUCS 3HAHUH O MEXaHWYECKUX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U
KBAaHTOBBIX SIBJICHUAX, (PU3NYECKHUX BEIMUMHAX, XaPAKTEPUIYIOLIUX 3TU SBJICHUS;

* (dopMUpoBaHME YMEHUN HAOJI0/IaTh MPUPOAHBIE SIBJICHUS U BBINOIHITH ONBITHI, JJAOOPAaTOPHBIE
paboThI U HKCIIEPUMEHTAJIbHbIE NCCIIEA0BAHMS C UCIIOIBb30BAHUEM U3MEPHUTENbHBIX PUOOPOB, LIMPOKO
IIPUMEHSAEMBIX B IIPAKTUYECKOM KU3HU;

* OBJAJEHUE OOY4YaIOUIMMHCA TAaKUMHU OOIIEHAYYHBIMU IOHSTHUSAMH, KaK IPUPOIHOE SIBICHHUE,
SMIIMPUYECKU YCTAHOBIICHHBIH (akT, mpodiema, TUIOTE3a, TEOPETHUECKUH BBIBOJ, pe3yJIbTaT
SKCIIEPUMEHTAIIBHON IIPOBEPKHU;

* TOHMMAaHHE YYalIUMUCS OTIMYUM HAyYHBIX JJAHHBIX OT HENPOBEPEHHOM MH(POPMALINH, IEHHOCTH
HAYKH JJIS1 yIOBJIETBOPEHUS OBITOBBIX, TPOM3BOICTBEHHBIX U KYJIbTYPHBIX OTPEOHOCTEH YemoBeKa.

Pe3yabTaThl 0cBOCHHsSI Kypca (PM3UKHU

JIM4HOCTHBIE Pe3yJIbTAThI

VY obyuaromierocst 0ynyT c(OpMUPOBaHBI:

* II03HABATENIbHBIC HHTEPECH], HHTEIUICKTYaIbHBIE U TBOPYECKUE CIIOCOOHOCTH;

* yOeXICHHOCTh B BO3MOXKHOCTH TIIO3HAHUS NPUPOJABI, B HEOOXOAWMOCTH Ppa3yMHOTO
UCTIOJb30BAaHUS JOCTIKEHUH HAyKW W TEXHOJOTHHM JUIs JalbHEHIIEro pa3BUTUS YEJIOBEYECKOIO
oOmiecTBa, yBa)K€HHE K TBOpPIAM HAyKH W TEXHHUKH, OTHOIICHHE K (U3UKE KaK dIIEMEHTY
o01edennoBeyeckoi KyabTypbl; O0ydaromuiicss MOTy9IUuT BO3MOXKHOCTB [T ()OPMHUPOBAHHUS:

* MOTHBAIMU 00Pa30BaTEIbHON JESITETbHOCTH HA OCHOBE TMYHOCTHO OPUEHTUPOBAHHOTO MTOIX0/1a;

* I[ICHHOCTHBIX OTHOIIEHUM Jpyr K JApYry, YUYHUTENI0, aBTOpaM OTKPBITUH M H300peTeHui,
pesynabraTtaM o0ydeHusl.

Meranpeamernblie pe3yabrarbl: B cooTBeTcTBUHM PI'OC COO BbIACHAIOTCS TPU TPYIIIBI
YHUBEPCAIBHBIX YUEOHBIX IEHCTBHIA: PeryIsTHBHbIE, TO3HABATEIbHbIE, KOMMYHUKATHBHBIE.

PerynsituBubie YY /|
OOyuaromuiicss HayIuTCs

* AHATM3UPOBATH CYHICCTBYIOIINE U IUTAHUPOBATH Oyaymre 00pa3oBaTebHbIe 7 Pe3yIbTaThl;
* BBIABUTaTh BEPCHH PEUICHUS MPOOIIEMBI, JOPMYINPOBATH THIIOTE3BI, IPEIBOCXUIIATH KOHEUHBIN
pe3yNbTar;
* CTaBUTh LeNb JCSITEIbHOCTM Ha OCHOBE OIpPENEJIeHHOM NpoOJeMbl U  CYILECTBYIOIIMX
BO3MOXKHOCTEI;
* (¢opmynupoBaTh yueOHBIE 331aUH KaK IIary JOCTHXCHHS MOCTABICHHON IeJIN IS TebHOCTH;
* ONpeneNsiTh HEOOXOIUMBIE NEeHCTBHUE(S) B COOTBETCTBUHU C yUCOHOW W MO3HABATEIBHON 3a1adeit
U COCTABIIATh AJITOPUTM UX BBINOIHEHUS; OOyyaromuics MoIyduT BO3MOXKHOCTh HAYYUThCS:
* 00OCHOBBIBATh U OCYIIECTBIATH BEIOOP Hanboee 3(hPpeKTUBHBIX CITOCOOOB pelIeHns] y4eOHBIX U
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[I03HABATENbHBIX 33]1a4;
* COCTaBJIATH IUIaH peLIeHUs IpoOIeMbl (BBIITOJIHEHUS IPOEKTa, IPOBEACHUS UCCIIEI0BaHUS);
* IUIAHUPOBATH U KOPPEKTUPOBATH CBOIO MHAMBHIYaJIbHYIO 00pa30BaTEIbHYIO0 TPACKTOPHIO.
* COOTHOCHUTh pealibHbleé M IUIAHUPYEMbI€ pE3yJIbTaThl WHAMBHUIYaTbHOH 00pa3oBaTeIbHOM
JESATENBHOCTH U JENIaTh BbIBOBL;

IToznaBaresibHbIe YY /]
OOyuarommiicst HAyYNTCS:

* BBLACNATH OOLIMI MpPU3HAK JBYX WIM HECKOJBKUX MPEIMETOB WM SIBICHUA U OOBACHATH UX
CXOJZICTBO;

* O0O0BEOMHATH MPEIMETHl W SBJICHUS B TPYNIBI IO ONpEACICHHBIM IpPU3HAKaM, CPAaBHUBATH,
KJIacCU(PUITUPOBATH U 00001aTh (DAKTHI U SBJICHHUSI;

* BBIJCIATH SIBIICHUE U3 OOLIETO psijia IPYTUX SIBJICHUIA;

* U3Jararh MOJyYEHHYIO0 HH(OPMALIHNIO, HHTEPIPETUPYS €€ B KOHTEKCTE peliaeMoi 3a1auu;

* OOBACHATH SBJICHUS, IPOIECCHI, CBS3M W OTHOILICHHS, BBIBISIEMBIC B XOJI€ MO3HABATEILHOW U
HCCIIEI0BATENILCKOM AEATENbHOCTH (IIPUBOAUTH OOBSCHEHHE C M3MEHEHHEM (POpMBI IpeCTaBICHMUS;
OOBSICHATD, JETANU3UPYst Wik 000011ast; OOBSCHITH C 33JaHHON TOYKH 3PEHUS);

OOyuaromuiicsi NOJTYYUT BO3MOKHOCTh HAYYHTHCS

¢ BLBIBJISITb U HA3bIBATH IMPUYUHBI CO6BITI/ISI, SABJICHHUA, B TOM YHCJIC BO3MOXHBIC / HaI/I6OJIee
BEPOSITHBIC TIPUYHMHBI, BO3MOKHBIC MOCIIEACTBUS 3aJaHHON MPUYHHBI, CAMOCTOSITEIBHO OCYIIECTBIISS
NPUYHHHO-CJICICTBCHHBIN aHAIIN3;

* OMpeAeNsTh JIOTUYECKUE CBSI3U MEXKAY MpeAMEeTaMH W/WIN SIBICHUSAMH, 0003HAuaTh JaHHBIC
JIOTUYECKUE CBSI3U C TIOMOIIBIO 3HAKOB B CXEME;

* CTPOWTH MOJIETIB/CXEMY Ha OCHOBE YCIIOBUU 3a/1a4d W/UJTU CIIOcO0a €€ PeIleHNs,

* CTPOUTH CXEMY, AJITOPUTM ICHCTBHUS, MCIPABIATh WIM BOCCTAHABIMBATH HEU3BECTHBIN paHee

AJITOPUTM Ha OCHOBE UMCIOICTOCA 3HAHUA 00 O6’bCKTe, K KOTOPOMY IIPUMCHACTCA aJITOPUTM;
¢* COOTHOCHUTH IIOJTYYCHHBIC PE3YJIbTAaThl IIOUCKA CO CcBOEH ACATCIIBHOCTBIO.

KommyHnukarusubie YY /|

Oo0yuammiicss HAy4YnTCS:

* OMpeAeNsATh BO3MOKHBIE POJIU B COBMECTHOM JIeATEIbHOCTH;

* WUrpaTth ONpPECICHHYIO POJIb B COBMECTHOM JIeATEILHOCTH;

*[IPHHUMATh MO3HUINI0 COOECETHUKA, TOHUMAs MO3UIHIO APYroro, pa3inyaTh B €r0 peur: MHEHUE
(TOuKy 3peHus), J0KA3aTeIbCTBO (ApTyMEHTHI), (aKThl; TUIIOTE3bI, aKCHOMBI, TEOPHH;

* ONpeAensiTh CBOM JEHUCTBUS U JCUCTBHUS MapTHeEpa, KOTOpbIE CIOCOOCTBOBAIM WM
MPETSITCTBOBAJIH MPOTYKTUBHOM KOMMYHUKAIUY;

* CTPOUTH MO3UTHUBHBIE OTHOILIEHUS B MpoIlecce yueOHOM U MO3HABATENbHOMN 8 AesITeNbHOCTH;

* KOPPEKTHO M apryMEHTHPOBAHHO OTCTaMBaTh CBOIO TOYKY 3pEHMs, B JHMCKYCCHUH YyMETh
BBIIBUTATh KOHTPAPTYMEHTHI, TepepasupoBaTh CBOKO MBICIH (BIaJICHHE MEXaHU3MOM DYKBUBAJICHTHBIX
3aMEH);

* KPUTUYECKH OTHOCUTHCSA K COOCTBEHHOMY MHEHUIO, C JOCTOMHCTBOM IPU3HABATH OMIMOOYHOCTD
CBOETO MHEHHS (€CJIM OHO TAaKOBO) U KOPPEKTUPOBATH

O0y4ammiics MOJY4UT BO3MOKHOCTb HAYYUTHCH

* Ipejajiarath albTePHATHUBHOE PELIEHUE B KOH(DIUKTHON CUTyalnu;

* BBIJIETIATH OOINIYI0 TOYKY 3pEHHUS B JUCKYCCHU; - JIOTOBAPUBATHCS O TMpaBUIaX M BOMPOCAX IS
OOCYXXJIeHUSI B COOTBETCTBUU C TOCTaBJICHHOMW Iepeja TPYIION 3ajadeii; - OpraHu30BbIBaThH yueOHOE
B3aMMOJICHCTBHE B Tpynre (ONpeaessaTh OOILIue eNd, paclpenessiTh POJid, JOTOBAPHBATHCS JIPYT C
JIPYTOM H T. 11.);

* HCNOJb30BAaThb KOMIIBIOTEPHBIE TEXHOJOTWMU (BKJIIOYas BBIOOp aJEKBATHBIX  3ajaue
MHCTPYMEHTAJBHBIX MTPOrPAaMMHO-AMNMapaTHBIX CPEICTB M CEPBHUCOB) ISl pelieHus] HHHOPMAIIMOHHBIX
1 KOMMYHHUKAIIMOHHBIX y4eOHBIX 3a/lay, B TOM YHCIIC: BBIYUCIICHUE, HAIMCAHUE MUCEM, COYMHEHUH,
JOKJIaJI0B, pedepaToB, CO3JaHUE MPE3CHTALUHI U 1p.;



* HCII0JIb30BaTh MH(POPMALIMIO C YYETOM ITUUYECKHUX U MPABOBBIX HOPM;
* co3laBaTh MH(OPMALMOHHBIE PECYpChl PAa3HOTO THIA WU Ul Pa3HBIX ayAMTOpPHUH, COOJIIOJAThH
MH(POPMALMOHHYIO TUTHEHY U NpaBHia MHPOPMALMOHHONW O€30MaCHOCTH.

TPEBOBAHUSA K YPOBHIO ITIOAI'OTOBKHU BbIITYCKHUKOB
BbInyCKHUK HAYYHTCSH:

* coOroIaTh MpaBmiIa 0€30MaCHOCTH U OXPaHbI TpyAa Mpu paboTe ¢ y4eOHBIM U J1a0OPATOPHBIM
o0opynoBaHueM;

* MOHMMATh CMBICJI OCHOBHBIX (DH3MYECKHX TEPMHUHOB: (U3HUYECKOE TeJI0, (PU3HUECKOE SBIICHUE,
¢dusnueckas BeTUYNHA, €IMHULIBI HU3MEPEHUS;

* pacro3HaBaTh NPOOJIEMBI, KOTOPBIE MOXKHO PEIIMTh TPH TOMOIIM (PU3MYECKHX METOOB;
aHAJIM3UPOBATh OTJCNbHbIE JTallbl MPOBEACHUS MCCICNOBAHUN M HMHTEPIPETUPOBATH PE3yIbTAThI
HAOJIIOCHUI U OIBITOB;

* CTaBUTh ONBITHI MO MCCIEAOBAHUIO (UINYECKUX SIBICHUNA WU (PU3MUECKHX CBOMCTB Ten 0e3
UCIIONIb30BAaHUSL TMPSAMBIX HW3MEPEHUH; mpu SToM (GOpMyIUpOBaTh MpodieMmy/3anady y4eOHOTro
IKCIIEPUMEHTA; COOHMpaTh YCTAHOBKY U3 TIPEIONKCHHOTO OO0OpYIOBaHHUSA; MPOBOJHUTH OIBIT H
(bopMynupoOBaTh BHIBOJIBI.

[Mpumeuanue. [Ipu mpoBefcHUH HCCISIOBAHUS (PU3HUYSCKUX SIBICHUNA WU3MEPUTEILHBIC MPHUOOpPHI
UCIIONIB3YIOTCSL JIUIIb KaK JaTYUKH U3MEpeHUs (PU3MYeCKUX BENWYHMH. 3aluCH MOKa3aHW MPSIMBIX
M3MEPEHUH B 3TOM Cllydae He TpeOyeTcs.

* IOHMMATb POJIb IKCIIEPUMEHTA B MOJIYYSHUH Hay4YHOU HH(OpMaILHH;

* TPOBOAMTH MPSIMbIE U3MEPEeHHS (PU3MUECKUX BEIUYHH: BPEMsi, pACCTOSIHHE, Macca Tesa, 00beM,
cHiia, TeMIeparypa, aTMocepHoe JTaBICHUE, BIAKHOCTh BO3/lyXa, HANPsDKEHUE, CHJIAa TOKA; TIPU ATOM
BLIOMpATh ONTHUMAJbHBIA CIOCOO W3MEpPEHUS U HCIONb30BaTh MPOCTEHUIINE METOJAbI OLIEHKH
MIOTPEIIHOCTEN U3MEPEHUN.

* MPOBOJIUTH HCCIEAOBAHHE 3aBHUCHUMOCTEH (PU3MYECKMX BEIUYHUH C HUCIOJIB30BAHHUEM MPSIMBIX
U3MEpPEHUI: TpU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH pPE3YJIbTATHl MOJYy4YECHHOU
3aBUCHUMOCTH (DM3MUECKUX BEJIMYMH B BHJE TaONULl U IpadUKOB, JeJaTh BBIBOIBI MO PE3yjibTaTaMm
UCCIIeIOBaHMUS;

* MPOBOJIUTH KOCBEHHBIC HW3MEpPEHUS (DH3MUECKHX BEIMYWH: TPHU BBITOJHCHUH HW3MEpPEHUI
coOupaTh FIKCIIEPUMEHTAILHYIO YCTAHOBKY, CJIEIYS MPEAT0KEHHON HHCTPYKIIMU, BEIYUCISATH 3HAUCHHE
BEJIMYMHBI M aHATM3UPOBATH MOJTYYCHHBIE PE3YIBTATHI C YIETOM 3aJaHHONW TOYHOCTH U3MEPCHHUIA,

*  aQHAIM3UPOBATh CHUTYallMH MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa, Yy3HaBaTb B HUX
MPOSIBIICHUE HW3YYCHHBIX (DU3WYECKHUX SIBICHUH WM 3aKOHOMEPHOCTEH W MPUMCHITH HMEIOIIHECS
3HAHUA U UX OOBSICHEHUS;

* MOHMMATh NPUHLUIIBI JEHCTBUS MAIllUH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB, YCIOBHUS HMX
0€30MacHOTO UCTIOIB30BAaHUS B TIOBCETHEBHOW KHU3HU;

* WUCHONB30BaTh IMPH BBHIMNOJHEHHH Y4YEOHBIX 3a/ad HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy o
(U3HYECKUX SIBIICHUSX, CIIPABOYHBIC MaTEPHAIIBI, pecypchl IHTepHET.

BuinyckHuk nonyuum 603mMo0MCHOCHIb HAYUUMBCA:

* 0CO3HaBaTh IECHHOCTh HAYYHBIX UCCJICIOBAHUHN, pOJIb ((H3UKK B paCIIMPEHUM MPEACTABICHUN 00
OKpYKaroIlleM MUPE U €€ BKJIAJ B YIYUIIEHUE Ka4eCTBa KU3HU;

* WUCIHOJB30BaTh MPHUEMBbl TOCTPOCHUA (PUINYECKUX MOJeNel, Moucka U (HOpMyITHpPOBKU
JI0Ka3aTeJIbCTB  BBIABUHYTHIX THIIOTE3 W TEOPETHUYCCKHX BBIBOJOB HA OCHOBE OSMITUPHUYCCKH
YCTaHOBJICHHBIX (DAKTOB;

* CpaBHHMBAaTb TOYHOCTb HM3MEPEHUS (PU3UUECKUX BEJIUYMH IO BEJIWYMHE WX OTHOCHUTEIIbHOMU
MOTPEIIHOCTH MIPH MPOBEICHUN NPSIMbBIX U3MEPEHUM;

* CaMOCTOSITENIbHO MPOBOJIUTH KOCBEHHBIE M3MEPEHUS U HCCIEAOBaHUSA (PU3MUECKUX BEIUYHH C
UCIIOJIb30BAHUEM PA3IMYHBIX CHOCOOOB H3MepeHus (U3MUECKHX BEIMYWH, BBIOMPATH CPEACTBA
HU3MEPEHUS C YU€TOM HEOOXOAUMOM TOUHOCTH U3MEPEHU, 000CHOBBIBATH BHIOOP CIIOCO0a M3MEPEHUS,
aJICKBATHOTO MOCTABIICHHOW 3a/1a4ue, MPOBOAUTH OIIEHKY JOCTOBEPHOCTH MOTYYCHHBIX PE3YJIbTATOB;

* BOCIpPUHUMATH WH(POPMALIHIO (PU3NIECKOTO COJCPKAHUS B HAYYHO-TIOMYJISIPHOM JIHTEpaType U
CpelICTBaX MaccoBOW MH(pOpMAaLUU, KPUTUYECKU OLIEHWBAThH MOJYYEHHYIO UH(OPMAIIHIO, aHATHU3UPYS
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ee cojiepKaHue U JaHHble 00 UCTOYHHUKE UH(OpMaLINH;

* co3JaBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOLIEHUS O (PU3MUYECKUX SBICHUSIX HA OCHOBE
HECKOJBKHUX HCTOYHHKOB I/IH(bOpMaIII/II/I, CONIPOBOXKAATh BBICTYIIJIICHHUE HpGSCHTaHHeﬁ, YUYHUTEIBas
0COOEHHOCTH ayTUTOPUU CBEPCTHHUKOB.

Mexanu4eckue siBJICHUS

BbinmyckHUK HayuMTCS:

*pacro3HaBaTh MEXaHWYECKUE SIBIICHUS U OOBACHATH HA OCHOBE MMEIOLIMXCS 3HAaHUN OCHOBHBIE
CBOMCTBA WJIM YCJIOBHsI INPOTEKAHMs OTUX SBJICHUI: PAaBHOMEpPHOE M HEPAaBHOMEPHOE IBHKCHUE,
PAaBHOMEpPHOE U DPABHOYCKOPEHHOE IPSMOJIMHEHHOE JBUKEHHE, OTHOCHUTEIBHOCTb MEXaHHYECKOIO
IBW)KEHUs, CBOOOJHOE TMaJeHHe TeJl, PAaBHOMEPHOE [BI)KEHHE II0 OKPYXXHOCTH, WHEpLHs,
B3aMMOJICHCTBUE TEJI, PEAKTUBHOE JABWKEHUE, Iepeadya JaBJICHNs TBEPAbIMU TEJIaMU, )KUJIKOCTAMU U
razamu, aTMoc(epHoe J1aBlIeHue, IJIaBaHUe TeJl, pPABHOBECHE TBEP/BIX TEJ, UMEIOLIUX 3aKPEIUICHHYIO
OChb BpallleHHUs, KoeOaTeIbHOE IBHKEHUE, PE30HAHC, BOJTHOBOE JIBUYKEHUE (3BYK);

*ONMCHIBAaTh M3YYCHHBIE CBOICTBa Tel M MEXaHUYECKUE SBJICHHUS, HUCHONb3Yys (usnueckue
BEJIMYMHBL: yTh, MIEpEMEIICHHE, CKOPOCTh, YCKOPEHHUE, NMEePHO OOpalleHus, Macca Tela, INIOTHOCTh
BELIECTBAa, CWIa (CHia TSKECTH, CWJIa YIOPYrOCTH, CHja TpPEHHMs), [NaBICHHE, HMIIYJIbC TEIa,
KUHETHYEeCKasi SHeprusl, MOTeHIHANbHasl SHEPrusi, MeXaHuueckas paboTa, MeXaHW4ecKas MOLIHOCTb,
KIIJ mpu coBepiieHur paboThl ¢ UCIOJIB30BAHUEM NPOCTOTO MEXaHHM3Ma, CUJIa TPEHUs, aMIUIUTY/a,
NEpUoJl U YacToTa KoyieOaHWH, AJTMHA BOJHBI M CKOPOCTh €€ PacHpOCTPaHEHUs; MPHU ONUCAHUU
IIPAaBUIBHO TPAKTOBAaTh (PM3UYECKUN CMBICI HUCIOJIb3YEMBIX BEJIMYMH, MX O0O3HAUEHMsI U €AMHUIIBI
U3MEPEHHUs, HAXOIUTh (OPMYJBI, CBSA3BIBAIOIIME JAHHYIO (HU3MUECKYI0O BEJIWYHHY C JIPYTUMHU
BEJIMYMHAMH, BBIYUCIISITh 3HaYEHNE (PU3NUECKOM BETMUUHBI;

* aHAJIM3UPOBATH CBOMCTBA TEJ, MEXaHWYECKHE SIBJIICHUS U IPOILIECCHI, UCHOJB3Ys (hU3NMUYECcKue
3aKOHBI: 3aKOH COXPAHEHUS JHEPIUH, 3aKOH BCEMHUPHOTO TATOTCHMsI, MPUHLUI CYNEPHO3ULUN CHII
(HaxoxxneHue paBHojelcTByomen cuibl), |, I u Il 3akonsl HeloToHa, 3aKOH COXpaHEHUs UMITYJbCa,
3akoH ['yka, 3akoH [lackains, 3aKkoH ApXumena; Ipu TOM pa3IuyaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA
U €ro MaTeMaTHYECKOE BBIPAXKCHUE;

* pa3nuyaTh OCHOBHBIE TPU3HAKM HU3YYEHHBIX (QU3NYECKUX MOJeJeil: MaTepuaiabHas TOUKa,
MHEpLHaJIbHas CUCTEMA OTCUETA,

* pelaTh 3a/1a4M, UCIOJIb3Yys (PU3HUECKHUE 3aKOHBI (3aKOH COXPAHEHUS YJHEPTUH, 3aKOH BCEMHUPHOIO
TaroteHus, npunuun cyneprnozunuu cui, |, 11 u Il 3akonsr HetoTOHA, 3aKOH COXpaHEHHS WMITYIbCA,
3akoH ['yka, 3akon [lackans, 3akoH Apxumena) u (GpopmMmysbl, CBA3BIBAIONINE (PU3HMUECKUE BETHMUMHBI
(myTh, CKOpPOCTb, YCKOpPEHME, Macca Tejla, IJIOTHOCTh BEILECTBA, CHJIA, JaBJICHUE, UMIIYJIbC Tela,
KUHETHYECKasi SHEepPrusl, MOTCHLIUANbHAs YHEPIrHsi, MeXaHHyeckass padoTa, MEXaHUYeCKass MOIIHOCTB,
KIIZI mpocToro mexaHusma, Cujla TPEHHUs CKOJIBXEHUs, KOOPQHUIMEHT TPEHUs, aMIUIUTYya, IEPUOI U
yacTtoTa KojieOaHul, AJIMHA BOJHBI U CKOPOCTb €€ paclpoCTpaHEHHs): Ha OCHOBE aHajlHu3a yCJIOBHUS
3a/layd 3alUChIBaTh KPAaTKOE YCJIOBHE, BBLACNIATH (PU3MUECKHE BEIUYUHBI, 3aKOHBI M (OPMYIIBL,
HEOO0XOAUMBIE JJIS €€ PEeLeHHsI, IPOBOJUTH PACUEThI U OLIEHUBATh PEAIbHOCTh MTOJIyYEHHOI'O 3HAUEHUS
(U3HYECKOI BEINIMHEI.

Boinycknuk nosiyuum 603mM03#CHOCHIb HAYHUMbCA:

*HCIIOJIb30BaTh 3HAHMS O MEXAHWYECKUX SIBJICHUSX B IOBCEAHEBHOW >KM3HM JJIsl OOecredeHus
0€30IacCHOCTH TpU OOpallleHUH ¢ NpUOOpaMH M TEXHHYECKMMHU YCTPOMCTBAMH, JUIS COXPaHEHUS
3I0pOBbsl U COOJIFOJIEHHS HOPM HKOJIOTMYECKOrO IOBEIEHHUsS B OKpYXKaIoUleW cpele; NPUBOAUTH
IPUMEpPbl MPAKTUYECKOTO HCIONIB30BaHUSA (U3UUECKUX 3HAHUM O MEXaHMYECKHX SBICHHUIX U
¢u3nYecKUX 3aKOHaxX; IPHUMEPBl HCIIOJb30BaHMA BO30OHOBISEMBIX HCTOYHMKOB 3HEPIUU;
9KOJIOTUYECKHX MTOCIIEICTBUM HCCIENOBAaHUS KOCMUUYECKOTO IIPOCTPAHCTB;

* pa3nuyaTh TPaHULBl NPUMEHMMOCTH (U3NYECKUX 3aKOHOB, MOHHMMAaTh BCEOOUIMH XapakTep
(G yH1laMEHTaIbHBIX 3aKOHOB (3aKOH COXPaHEHUSI MEXaHUUECKON SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA,
3aKOH BCEMHPHOI'O TATOTEHMs) U OIPAaHMYEHHOCTb HMCIOJIb30BaHUS YAaCTHBIX 3aKOHOB (3akoH ['yka,
Apxumena u 1ip.);

* HaxOJUTh a/IEKBaTHYIO NPEIOKEHHON 3a/ade (PU3NUECKY0 MOJIENb, pa3peliaTs npodaeMy Kak
HA OCHOBE UMEIOLIMXCS 3HAHUN IO MEXAHUKE C MCIIOJIb30BAaHUEM MATEMAaTHUYECKOrO ammapara, Tak U
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IIpy MMOMOIIHU METOAOB OLICHKH.

TenJioBble ABJICHUA

BbInyCKHUK HAYYHTCSH:

* pacro3HaBaTh TEIUIOBBIC SBICHUS U OOBICHATH HAa 0a3€e UMEIOIIMXCS 3HAHUH OCHOBHBIE CBOHCTBA
WIA YCJIOBUS NPOTEKaHUS 3TUX sBICHUH: IudQy3us, u3MeHeHHe oObeMa Teld IMpH HarpeBaHUU
(oxmakaeHnn), OoJbIIasi C)KUMAeMOCTh Ta30B, Majlas COKMMAEMOCTh JKHIKOCTEH M TBEpPABIX Te,
TEIUIOBOE PABHOBECUE, UCIIAPEHNE, KOHIECHCALUS, IIABJIEHUE, KPUCTAUIN3AllNs, KUIIEHUE, BIAXKHOCTh
BO3/yXa, pa3iuy4Hble CHOCOOBI Temonepesauyn (TeIUIONpPOBOAHOCTb, KOHBEKIMS, HW3Iy4YEHHE),
arperaTtHble COCTOSIHUS BEILLECTBA, MOIJIOIEHUE SHEPTUM MPU MCTIAPEHUU KUAKOCTU U BBIJIEJICHHUE €€
IIPY KOHJEHCALUY 1apa, 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JaBJICHMUS;

*OINUCHIBATh M3yUYEHHBIE CBOWCTBA T€J U TEIUIOBHIE SIBJICHUS, UCHOB3YS (PU3MUECKHUE BEIUYUHBI:
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSsS DSHEPIUs, TEMIIEpaTypa, yIelbHas TEMJIOEMKOCTh BELIECTBA,
ylenbHas TEIUloTa IUIaBICHMS, yAelIbHas TElaoTa NMapooOpa3oBaHMs, YAEIbHAs TEIUIOTa CrOpaHUs
TOIJIMBA, KOX(PQHUIMEHT TIOJIE3HOr0 JEHCTBUS TEIJIOBOTO JBUTATENsl; NMPH OMHCAHUU TPABHIBHO
TPaKTOBaTh (PM3NYECKUIA CMBICI MCIIOJIb3YEMbIX BEJIMYMH, UX OOO03HAUEHUS M €AMHULIBI U3MEPEHMS,
HaxXOJUTh (OPMYIbI, CBSI3bIBAIOIIME JaHHYIO (U3UYECKYI0 BEJIMYMHY C JIPYTUMH BEJIMYHMHAMU,
BBIYUCIIATh 3HAUCHHE (PU3NUECKON BEIMUNHBL;

* AHAJIU3UPOBATH CBOMCTBA TEJI, TEIJIOBBIE SBJICHUS U IIPOLIECCHI, UCTIOIb3Ys OCHOBHBIC ITOJIOKECHHUS
aTOMHO-MOJIEKYJIIPHOTI'O YYEHUS O CTPOEHUH BEILIECTBA U 3aKOH COXPAHEHUS DHEPI UM,

* pasnuy4aTh OCHOBHBIE IPU3HAKU U3YUEHHBIX (PU3NUECKUX MOJIEEH CTPOEHUS ra30B, )KUAKOCTEH U
TBEPABIX TEI;

* MPHUBOAWUTH TPUMEPHI NPAKTUYECKOTO WCIONB30BaHUS (PU3MUYECKUX 3HAHUA O TETUIOBBIX
SBJICHUSAX;

spelaTh 3aJadd, UCMOJIb3YS 3aKOH COXPAHEHUS SHEPrHMH B TEIUIOBBIX Ipoleccax U (popmynsl,
CBSI3bIBaIOIME (PU3MUECKHE BENUYMHBI (KOJIMYECTBO TEIUIOTHI, TEMIIEPATYpa, yJeJIbHas TEIIOEMKOCTh
BELIECTBA, YJAEJIbHAs TEIUIOTa IUIABJICHUS, yJelbHAasl TEIJIOTa MMapooOpa3oBaHUA, yIelbHas TEIJIOTa
CTOpaHus TOIUIMBA, KO3(PUIMEHT MOJE3HOro JEHCTBHS TEIJIOBOTO JIBUTATEINSA): Ha OCHOBE aHalu3a
YCIIOBUS 3a]]a4 3alIUChIBaTh KPATKOE YCIOBUE, BHIACIATH (U3NUYECKUE BEIUYUHBI, 3aKOHBI U (HOPMYIIHI,
HEOOXOAUMBIE JJIS €€ PEIICHHsI, IPOBOJUTH PACUETHI U OLIEHUBATH PEAbHOCTH MMOJyYCHHOT'O 3HAUCHUS
(bu3n4eCcKoil BETMUUHBI.

Boinycknuk nonyuum 603mMO03#CHOCHIb HAYUUMbCA:

* HCHOJb30BaTh 3HAHUSA O TEIUIOBBIX SIBICHUSAX B IMOBCETHEBHOM >XM3HM i obecriedeHus 11
0€30MacHOCTH NpHU OOpallleHuu ¢ MpUOOpaMH U TEXHUYECKHUMH YCTPOWCTBAMH, JUIsl COXpaHEHHUS
310pOBbsl U COOJIOACHHUS HOPM DKOJIOTMYECKOTO IOBEAEHUS B OKpY)KAIOLIEH Cpele; NpPUBOAUTH
IPUMEPBI KOJIOTMYECKHX TMOCIEACTBUN paboOThl ABUraTeliell BHYTPEHHETO CrOpaHUs, TEIUIOBBIX U
TUIPOIIICKTPOCTAHIIN;

* pas3nuyaTh TPAHUIBl NPUMEHUMOCTH (HU3MUECKUX 3aKOHOB, MOHUMATh BCEOOIIUI Xapakrep
(GbyHIaMEHTaNbHbIX (U3MUECKUX 3aKOHOB (3aKOH COXPAaHEHHUs PHEPrMH B TEIUIOBBIX IMpOIECcCax) U
OTrPaHMYEHHOCTDH UCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

* HAaXOJUTh AJECKBAaTHYIO MPEUIOKEHHON 3a7aue (pU3NUECKYI0 MOJElb, pa3pemaTb IpodiemMy Kak
Ha OCHOBE MMEIOIMXCS 3HAHUM O TEIUIOBBIX SIBJICHUIX C UCIOIb30BAaHUEM MaTEMaTHUECKOIO anmnapara,
TaK 1 IPU MOMOLIN METOA0B OLICHKH.

DJleKTPpUYeCKHe U MATHUTHBbIE SIBJIeHUS

BbInyCKHUK HAYYHTCH:

'paCHO3HaBaTI> BJIGKT”pOMaFHI/ITHBIG SIBJICHUS N O6T)$ICH$ITI> Ha OCHOBEC UMCHOIIIUXCSI 3H3HI/II>1 OCHOBHBEIC
CBOMCTBAa WJIM YCJIOBHS MPOTEKAHMS 3TUX SIBJICHUM: DJIEKTpU3aLUs TEl, B3aUMOJACIHCTBUE 3apsioOB,
AIEKTPUUECKUN TOK U €ro JEHCTBUS (TEIJIOBOE, XUMUYECKOE, MArHUTHOE ), B3aUMO/ICCTBIUE MAarHUTOB,
AJICKTPOMATrHUTHASI MHAYKIIHS, IEHCTBUE MAarHUTHOTO TOJISI HA TIPOBOJHUK C TOKOM U Ha JIBHKYIITYIOCS
3apsKEHHYIO YaCTHILY, JEMCTBHUE 3JIEKTPUUECKOTO TOJI Ha 3apsKEHHYIO YaCTHUILY, 3JI€KTPOMArHUTHbBIE
BOJIHBI, IPSIMOJIMHEMHOE PACTIPOCTPAHEHUE CBETA, OTPAKCHHUE U MPETIOMIICHUE CBETa, TUCIIEPCHSI CBETA.

* COCTaBJIATh CXEMbI JIEKTPUUYECKUX LIETIEH C TOCIEOBATENbHBIM U NApAJUIEIbHBIM COCITMHEHUEM
AJIEMEHTOB, pa3jinyasi yCJIOBHBIE O0O3HAYEHHUS DJIEMEHTOB DJEKTPUUYCCKHUX IIeneil (MCTOYHHWK TOKa,
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KITIOY, PE3UCTOP, PEOCTAT, JIAMIIOUYKA, aMIIEPMET]P, BOJIBTMETD).

* HUCIONB30BaTh ONTHYECKHE CXEMBI JUIsl TOCTPOCHHUS H300pakeHHWH B IUIOCKOM 3epKaie |
coOuparoIen TuH3e.

* OIMCHIBATh M3YYCHHBIC CBOWCTBA TEJ W DJICKTPOMATHUTHBIC SBJICHHS, MCIIONB3YS (pU3HUECKUC
BEJIMYMHBL: DJCKTPUYECKHNA 3apsii, CWIa TOKa, JJIEKTPHUUECKOE HaIpPSHKEHUE, JJIEKTPHUUECKOe
COIIPOTHBIICHHE, YIEITHHOE COMPOTHBIICHHUE BEIIECTBA, pa00Ta IJIEKTPHUUECKOTO TIOJISI, MOITHOCTh TOKA,
(OKyCHOE pacCTOSIHUE U OMTUYECKasl CUIIA JIMH3BI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, AJIMHA BOJHBI U
qaCToTa CBCTA, IIpHU OIMMCAHHWKU BCPHO TPAKTOBATH (1)H3Hq€CKHﬁ CMBICJI UCHOJB3YCMbIX BCIWMYHH, HUX
0003HAaUCHHUST M CIUHHIIBI M3MEPEHUS; HaXOIUTh (OPMYIIBI, CBSI3BIBAIONINE JIaHHYIO (DH3HUECKYIO
BCJIMYHHY C APpYTHUMU BCIMYNHAMMU.

* QHAJIM3UPOBATh CBOICTBA TEll, JJICKTPOMATHUTHBIE SIBJICHUS M TIPOIIECCHI, HCIIOJIB3YS (PU3HUECKUEC
3aKOHBI: 3aKOH COXPaHEHHsI AJICKTPUYECKOTOo 3apsizia, 3akoH OMa JuIsl ydacTka IerH, 3aKoH J[Koyrsi-
Jlenma, 3akOH TPSMOJIMHEHHOTO pACHpPOCTPAHEHUs CBETa, 3aKOH OTPAKEHHS CBETa, 3aKOH
MIPEIOMIICHHUSI CBETA; MPH 3TOM Pa3IMyaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA U €r0 MAaTeMaTHYECKOe
BBIpAKCHHE.

* PHUBOJUTH MPUMEPHI PAKTUIECKOTO UCIIOIH30BAHUS (PU3UUECKUX 3HAHUH O AJIIEKTPOMArHUTHBIX
SAABJICHUAX

*peliaTh 3aJa4M, UCHOJB3ys (HU3MYECKHe 3aKOHBI (3akoH OMa i ydacTka Ienu, 3aKoH JIxoyis
Jlenma, 3aKkOH TPSAMOJIIMHEHHOTO pACIpPOCTPAHEHUs] CBETa, 3aKOH OTPAKEHHsS CBETa, 3aKOH
MPEeIOMIICHHUsI CBeTa) U (HOPMYIIbI, CBA3BIBAIOIINE (PM3MUECKHUE BEIHMUMHBI (CHIIa TOKA, AIEKTPUIECKOE
HANpSDKCHUE, DJICKTPUYECKOE CONPOTHBICHHE, YICIbHOE CONPOTHUBICHUE BEIIECTBa, paboTa
ANEKTPUIECKOTO MO, MOITHOCTh TOKA, (DOKYCHOE PAacCTOSHUE M ONTHYECKas CHUJia JIMH3BI, CKOPOCTh
AJIGKTPOMArHUTHBIX BOJH, [UIMHA BOJIHBI M YacTOTa CBETa, (OPMYJBI pacdeTa JIICKTPHYECKOTO
COIIPOTUBJICHHA IIpPU MOCICAOBATCIBHOM MW MNapaJUICIIbHOM COCAWMHCHUU HpOBOIIHI/IKOB)I Ha OCHOBEC
aHaJIM3a yCIOBHS 3a/1auyl 3alHCHIBATh KPATKOE YCIOBHE, BHIIETATh (PU3NUECKHE BETUYHUHBI, 3aKOHBI U
(1)OpMy.]'H)I, HeO6X0}II/IMI)Ie AJIs1 €€ pCIICHUS, IPOBOAUTHE PpaCYCThl 1 OUCHHUBATDH PCAJIBHOCTD ITOJIYUYCHHOTI'O
3HaueHUs! (PU3MUYECKON BEITNIHHEI.

BoinyckHuk noyuum 603mM0MCHOCHIb HAYYUMBCA:

® HCIOJb30BATh 3HAHUA 06 OJICKTPOMArHMTHBIX ABJICHHUAX B HOBCGI[HGBHOﬁ KU3HU JIA
obecrieueHHss OE30MACHOCTH TMPH OOpAIlCHHH C MPUOOpAMU M TEXHUYCCKUMHU YCTPOWCTBAMH, IJIs
COXpaHEHHS 3/I0pPOBBSI W COONIOJIEHHUS] HOPM SKOJOTHYECKOTO ITOBEICHHS B OKpYXKAroIIeH cpene;
MPUBOUTH MPUMEPHI BIUSHUS SJICKTPOMATHUTHBIX U3TyYSHHU Ha KUBbIE OPTaHU3MBI,

* pa3MYaTh TPAHUIBI TMPUMEHHUMOCTH (PU3MUYECKUX 3aKOHOB, IMOHMMATh BCEOOUIMH XapakTep
(yHIaMEHTANBHBIX 3aKOHOB (3aKOH COXpPaHEHHUsS DJJICKTPUYECKOro 3apsijia) W OTrpaHUYEeHHOCTH
WCTIOJIb30BaHUs YACTHBIX 3aKOHOB (3akoH OMa [yt yyacTka 1enw, 3akoH J[xoyssi-Jlenna u ap.);

* HCIIOJIb30BAaTh MPHUEMBl MOCTPOCHUS (U3MUECKUX Mojeeil, moucka u (HOPMYITUPOBKHU
AO0KAa3aTCJIbCTB BBIABHUHYTBIX THUIIOTE3 MW TCOPCTHYCCKHUX BBIBOJOB Ha OCHOBC OMIHWPHUYCCKU
YCTaHOBJICHHBIX (DAKTOB;

* HAXOJWTh AJICKBATHYIO NMPEIJIOKEHHON 3a7aue (pU3MUecKyro MOJAEIb, pa3peniaTh NpodeMy Kak
Ha OCHOBE UMEIOIINXCSI 3HAHHI 00 JIEKTPOMArHUTHBIX SIBIICHUSX C UCTIOJIh30BaHUEM MAaTEMaTHIECKOTO
amnmapara, TaKk | [Py MOMOIIU METOOB OIICHKH.

Conep:xxanue y4eOHOr0 npeamera
10 k1ace

Pu3UKa U METOABI HAYYHOI'0 NO3HAHUSA

@usnka kak Hayka. HaydyHble MeTOABI MO3HAHUSA OKPYKAIOLIETO MUPA U UX OTIUYMUS OT JPYTHUX
METOJIOB NMO3HAaHUA. POJIb SKCIIEpUMEHTa U TEOPUHU B MPOLECCE MMO3HAHUA NpUpOoIbl. MoaenupoBanue
¢uznueckux sABIEHUHN U nponeccos™. Hayunsle runoressl. @usnyeckue 3akoHbl. OUsndeckue TeOpuH.
I'panuibl MpUMEHUMOCTH (U3WYECKHX 3aKOHOB M Teopuil. IIpuHuumn coorBercTBusi. OCHOBHBIE
3JIEMEHTHI (PU3MUECKON KapTHUHBI MUDA.



Mexanuka

KunemaTtuka. Mexanuueckoe aBuwxkeHue. MarepuanbHass Touka. OTHOCHUTEIBHOCTH
MexaHnyeckoro aBmxkeHus. Cucrema orcuera. Koopaunatel. Bekrtop mnepememienus. CKOpOCTb.
Yckopenue. lIpsimMonnHelHOE ABMKEHHE C TOCTOSHHBIM YycKopeHueM. CBOOOJHOE NaJeHue Tedl.
JIBM>KEHHE Tela 10 OKPYKHOCTHU. LIeHTpoCTpeMUTENBHOE YCKOPEHNE.

Kunematuka tBepnoro tena. [loctynarensHoe nBuxeHue. BpaiarenbHoe IBHKEHUE TBEPIOTO
Tena. YTioBas U JUHEHasi CKOPOCTU BpalleHUSI.

JAunamuka. OcHOBHOE yTBepkiaeHue MexaHuku. [lepBoiii 3akoH Hprorona. MHepuuanbHble
cucteMsbl otcyeTa. Cua. CBsi3b MEXy CHIION U ycKopeHueM. Bropoii 3akon Hetotona. Macca. Tpetuit
3akoH Hetorona. [Ipunuun otHocutensHoctu ["anues.

Cunsl B mpupoge. Cuna TiaroreHus. 3akOoH BCceMUpHOro TaroreHus. [lepBas kocmuueckas
ckopocTh. Cuita Tsxkectu U Bec. HeBecomocts. Cuna ynpyroctu. 3akoH I'yka. Cuiibl TpeHus.

3aKoHbI CcOXpaHeHHMsI B MexaHHuKe. VMmmynbC. 3aKOH COXpaHEHUsI HMITyJibca. PeakTuBHOE
nBuwxkeHue. Pabora cunbl. Kunermueckast sHeprus. IloTeHumanbHas sHeprusi. 3aKOH COXPaHEHMS
MEXaHUYECKON IHEPTUU.

DJ1eMeHThI CTATUKH

PaBHoBecue. Bunpl paBHOBecus. MoOMEHT cuibl. YCIOBUS PaBHOBECUSI TBEPAOrO Tea.
PaBHOBecue priuara.

Hcnonp3oBaHuE 3aKOHOB MEXAHUKHU NIl OOBSICHEHUS JBUKEHHS HEOECHBIX T€l U JJI Pa3BUTHUS
KOCMUYeCKuX rccieaoBanuil. [IpakTuueckoe npumeHeHne GU3NYECKUX 3HAHUN B TIOBCETHEBHOM KU3HU
JUISL UCII0JIB30BAHUS [TPOCTHIX MEXAHU3MOB, HHCTPYMEHTOB, TPAHCIIOPTHBIX CPECTB.

®poHTAIBHBIE JT1A00paTOPHbIE PadoThI (€ HCNOJIb30BaHHEeM 00opyAoBanus «Touka pocray)
Jlabopartopnast pabota Ne 1 «McciaenoBanue paBHOYCKOPEHHOTO TPSIMOJIMHEMHOTO JIBUYKEHUS
JlaGopaTopnas padora Ne 2«3yueHue NBHKEHUS Tella, OPOIIEHHOTO TOPU30HTAIHLHOY
Jlaboparopnas pabota Ne 3 «/3yueHue NBHKEHUS Tella MO0 OKPYKHOCTHU MO ICHCTBUEM CHUIT
YOPYTOCTH U TSKECTH»
Jlaboparopnas pabota Ne4 «lccnenoBanre n3MEHEHHS Beca Tesa MPU ero ABMKEHUU C
YCKOpPEHUEM»
JlaGoparopnas pa6ota Ne 5 «M3yuenue kodpuimenTa TpeHUS CKOIBKCHHS

MouiexysipHas pusznka

OcHoBbI MOJIeKYJIAPHOH (u3UKH. BO3HUKHOBEHHE AaTOMUCTUYECKOW TUIIOTE3bl CTPOCHUS
BEIIECTBA M €€ JKCIIEpUMEHTaJbHBIE Jl0Ka3aTelabcTBA. Pa3mepsl m Macca monekyn. KomnuecTBo
BeuiectBa. Monb. [loctosinnas ABoraapo. bpoyHoBckoe aBmxenne. Cuiibl B3aUMOJCHCTBUS MOJIEKYI.
CtpoeHue ra3000pa3HbIX, KHUJIKUX U TBEPABIX Tel. TernoBoe ABMKEHHE MOJIEKYNl. Moaenb nieaabHOro
raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOPUU Ta3a.

Temneparypa. DJHeprusi TemJIOBOIO [ABHKEHHSI MOJEKYJ. TeIuioBoe paBHOBECHE.
Omnpenenenue Temnepatypsl. AOCOIIOTHAS TemrepaTypa. Temmneparypa - Mepa cpeiHe KUHETHYEeCKOM
SHEpruu MoJjekyll. M3mepenue ckopocTen ABUKEHUS MOJIEKYJI ra3a.

YpaBHeHHe cOCTOSTHMA HIeATbHOIO ra3a. YpasHenue Mengeneesa— Kianeiipona. I'a3oBbie
3aKOHBI.

Tepmonunamuka. BHyTpeHHsisi sHeprus. Pabora B TepmonuHamuke. KoiamyecTBO TETUIOTHI
TemnmoemkocTs. [lepBrIiii 3akoH TepmoaunHamMuku. M3omporeccel. AquabaTHeli nporiecc. BTopoii 3akon
TEPMOJMHAMHUKHU: CTATUCTUYECKOE HCTOJIKOBaHWE HEOOpaTUMOCTH MpolieccoB B npupoze. Ilopsnok u
xaoc. TeroBble ABUraTeIN: ABUraTellb BHyTpeHHero cropanus, auzens. KIIJI apurareneii. [IpoGaembr
SHEPIeTHKHU U OXPaHbl OKPYKAKOIIEH CpeIbl.

B3aumHoe npeBpamenue skuAKocTell M rasos. TBepable Tena. lcrnapeHue u KUIIEHHE.
Haceimiennslii map. BnakHocts Boszmyxa. Kpucrammmueckwme u amopdubie Tena. [lmaBnenue u
OTBEpJIeBaHNE. Y paBHEHHE TEIIOBOTO OasiaHca.

dpoHTAIBHBbIE JTA00paTOPHBbIE PadoThI (€ HCIOJIb30BaHUEM 000pyAoBaHus «Touka pocray)
Jlabopartopnast pabota Ne 6 «M3yueHne n30TepMHUYECKOTO MPOIIECCay



JlaGopartopnas pa6ota Ne 7 «M3yueHue ypaBHEHHUS COCTOSHUS UICATBHOTO Tra3ay

Jlaboparopnas pabota Ne 8 «/3mMepeHrne OTHOCUTENLHOM BIAYKHOCTH BO3IYyXa»

Jlaboparopnas padora Ne 9 «M3mepeHue TeMriepaTypbl KpUCTAUIM3AMUA U YIEJIbHOW TeMIepaTyphl
JIaBJICHUS BEILIECTBA

DJIeKTPOAMHAMHUKA
DJIeKTPOCTATHKA. DJCKTPUUECKUN 3apsii M SJIEMEHTapHble YacTHUIbl. 3aKOH COXpaHEHUs
3JIEKTpUYECKOro 3apsiaa. 3akoH Kynona. Diekrpuyeckoe nojie. HanpssKeHHOCTb 3JIEKTPUYECKOTO MOJIA.
[Mpunnun cynepno3unuu mnoneil. IIpoBOAHMKHM B 3JIEKTPOCTATUYECKOM Tosie. JIMdJeKTpuku B
anekTpudeckoMm mosne. [lonmspuzanus AudaeKTpukoB. [[0TEeHIMATIBHOCTD AIEKTPOCTATUYECKOTO MOJIS.
[loreHuyan ¥ pa3HOCTh MOTEHUHUAIOB. DIEKTPOEMKOCTh. KoHIeHcaTopbl. DHEprus 3IeKTPUYECKOro
TOJIsI KOH/IEHCaTopa.

PacnpeneﬂeHHe 4acoB 110 TEMaM

Ne Pa3zpnen KoauuyecrBo | KoutpoabHasi | JlaGopaTopHble
YaCcOB pabdora padoThl
1 Beencnue. ®@usnka u (HU3HUYECKUE 2
METOJIbl U3YUYEHHS] TPUPOJIBI
5 MexaHuka 46 4 5
3. |OcHoBBI MOJIEKYJIAPHO- 35 2 4
KUHETUYECKOM TEOpPUH u
TEPMOJIMHAMUKHI
4, OCHOBBI JICKTPOAUHAMUKH: 15 1 1
4
noBTopenue Mroro 102 gyaca

11 kaace (102 gaca)

Pazpea 1. «QaexkTpoannamuka» (mpoaoJukenne) (23 4.)

Tema 1. «IlocTOsTHHBII dJIeKTpUUYECKHA TOK» (9 4.
JleficTBUS JIEKTPUUYECKOTO TOKA. Y CIIOBHUS CYIIECTBOBAHUS 3JECKTPUUYECKOrO ToKa. CTOPOHHHUE CHIIBI.
DNEeKTpUYECKU TOK B MPOBOJHUKAaX. 3akoH Oma s yyactka uenu. CONpoTHBICHUE NPOBOJHUKA.
3aBUCUMOCTb CONPOTUBIIEHUS OT TemnepaTypsl. [CBEpXIIPOBOAUMOCTS. |
CoennHeHne MPOBOAHUKOB. PaboTa M MOIIHOCTH 3NeKTpudeckoro Toka. 3akoH J[xoyns-Jlenma.
N3mepenne cuibl TOKa, HANPSHKEHHS W CONMPOTHUBIICHUS B 3JEKTPUYECKOM LEMH. DIEKTPOABUKYIIAS
cuna. Mcrounuku Toka. 3akoH Oma 11l TOJTHOM 1IeTH

dpoHTaNBLHBbIE JJa00paTOPHbIE PadoTHI (C HCMOJIb30BaHUEM 000pyaoBanus «Touka pocTay)
JlabopaTtopnast pabota Nel «U3mepenne 3/1C 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA

Tema 2. «DnekTpuyecKkuii TOK B cpeaax» (5 4.)
DKCnepuMeHTaIbHbIE 000CHOBAHMS JICKTPOHHOUW MPOBOAMMOCTH METAIIJIOB. DJIEKTPUICCKUN TOK B
pacTBOpax U paciuiaBax 3JEKTPOJIUTOB. [3akoH 3nekTponn3za Papanes.| DIEKTPUUECKUN TOK B ra3ax.
[PaznuuHble THUIIBI CAMOCTOSTENBHOTO pa3psiaa. [nazma.| Dnexkrpuueckuii TOK B BaKyyMe.
DNEeKTPUUYECKHA TOK B MOTYNPOBOAHHUKAX. [10TypoBOTHUKOBEIEC TPHOOPEI.

DpoHTAJILHBbIE J1a00paTOPHbIE PadOTHI (C HCIOJIb30BaHUEeM 000pyaoBaHus «Touka pocray)
JlaGopatopHnas pabora Ne 2 «/3rotopieHue ralbBaHUUECKOT0 JIEMEHTA U UCIIBITAaHUE €TI0 B
NECUCTBUNY
JlaGopatopHnas padorta Ne 3 «MccrnenoBanue 3aBUCUMOCTH COMTPOTHBIICHHS ITOTYITPOBOIHUKA OT
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TEMIIEPaTyphl

Tema 3. «MarnutHoe noJje» (5 4.)
MaruuTHble B3aUMOAEUCTBUSA. MarHUTHOE 110J1€ TOKOB. MHAYKIMS MarHUTHOTO 1oJis. JInHuu
MarHUTHON MHAYKIUH. [eiiCTBHE MarHUTHOTO MOJIs Ha MPOBOJIHUK ¢ TOKOM. 3aKOH AMIiepa.
JIBroKeHUe 3apsyKeHHBIX YacTUIl B MarHuTHOM Tosie. Cuia Jlopennia. MarHuTHbIe CBOMCTBA BEIIIECTBA.

Tema 4. «nekTpoMarunTHass MHAYKUus» (14 4.)
OnbiTel ®apaned. MaruutHelii notok. llpaBuno JleHma. 3akoH 3JEKTPOMarHUTHOM WHIYKIIMH.
BuxpeBoe snektpuueckoe nosie. [3C mHaykiuu B ABHXKYIIEMCs NpoBOojaHMKE.] CaMOMHAYKIHUA.
NHayKTUBHOCTE. DHEPrusi MAarHUTHOTO MOJISI TOKA.

Pazpnen 2. «Kosedanus n BoaHbD (504.)
Tema 5. «Mexanndeckue xkonebanus u BomHbD (11 4.)

VYcnoBus BOBHUKHOBEHUSI MEXaHUYECKUX KoJiebaHuil. JIBe Mojienn Koyie0aTeIbHbIX CUCTEM.
Kunematuka konebarenbHOro ABMxkeHus. ['apmonnueckue konebanus. JJunamuka kosie0aTeIbHOTO
nBkeHus. [IpeBpaieHre sHeprun Npy rapMOHHUYECKUX KoJIeOaHUAX. 3aTyxXaromue Koaebanusl.
Brnyxnennsle konebanus. Pezonanc.

Mexanundeckre BOJIHbL. BoJiHBI B cpenie. 3BYK.

@poHTAILHBIE J1a00paTOPHBIE PadoThI (C HCMOJIb30BaHNEM 000py10BaHus «Touka pocTay)
JlaGopartopnas pabota Ne 4 «MccnenoBanue koneOaHuii Mpy>KMHHOTO MasiTHUKA)
Jlabopatopnast pabota Ne 5 «HccnenoBanue KoneOaHUit HUTSTHOTO MasiTHUKa
JlaGoparopras padota Ne 6 «OmpesiesieHre CKOPOCTH 3ByKa B BO3TYXE»

Tema6. «1eKTPOMArHUTHBIE KOJIeOaHUs U BOJHBD) (14 4.)

CBoOoaHbIe A1eKTpoMarHuTHEIE Koebanus. KonebaTenpHbiid KoHTYp. @opmyna TomcoHa.

[Ipouieccyl mpu TrapMOHUYECKHMX KOJEOAHUSIX B  KoJeOaTeIbHOM KOHType. BrIHyXIeHHBIE
ANEeKTpOMarHuTHeie Konebanus. [lepemennsii Tok. JleicTByoOIIEe 3HAUYSCHUS CUITBI TOKA M HATIPSIKEHUS.
Pesuctop B nienu nepemenHoro Toka. [KonaeHcaTop u KaTylka HHAYKTHBHOCTH B IIEMTU TTEPEMEHHOTO
TOKa. 3akoH OMa JyIsl enu MepeMEHHOT0 ToKa. Pe30HaHC B 3NeKTpUYECKUX LenaX. MOIHOCTh B LIENU
nepeMeHHoro  Toka.  Tpancdopmartop.  [[IpomsBoacTBOo,  mepemaya U HCIOJIb30BaHHE
AIEKTPUUECKONIHEPTUU. | DICKTPOMArHUTHBIE BOJIHBI. [[pUHIIUIIBI paANOCBSI3H U TETIEBUICHUS.

Tema7. «3akoHbI reoMeTpuYecKOl onTHKN» (36 4.)
3aKOH TPSMOJIMHEHHOTO paclIpOCTPaHEHUs CBeTa. 3aKOH OTpPaXeHHs CBeTa. 3aKOH
IIPEJIOMJICHHUS CBETA. [SIBIIEHNE MTOJIHOTO BHYTPEHHETO OTpaykeHus. | JInu3sl. @opmyia TOHKON
nuH3bl. [locTpoeHne wu300pakeHW B TOHKMX JIMH3aX. [J1a3 Kak omnThyeckas cUcTeMa.
[OnTrueckue npudopsl|

Tema 8. «BotHoBasi onTuka» (24 4.)
Nsmepenne ckopoctu cBeta. ucnepcusi cBera. [lpunmun [rovirenca. MutepdepeHius BOJH.
Wurepdepennms cera. Judpakuus csera. [[Audpakimonnas pemetka. [lonspusanus cBETOBBIX
BOJIH. |

JlabopaTopnas padora Ne 7 «VccnenoBanue sBIeHU HHTEPPEPEHINH U TU(PAKIIUN CBETa»

JlaGopaTopnas padora Ne 8 «Onpe/esieHue CKOPOCTH CBETa B BELIIECTBE)

Tema9. «3neMeHThl TEOPUH OTHOCUTEIBHOCTH (5 4.)
3aKOHbI 3JEKTPOJAMHAMUKMA W TMPUHLMN OTHOCUTENbHOCTU. OnbiT Malikenbcona. IloctynaTsl
CIIELMAJIbHOM TEOPHM OTHOCHUTEIBHOCTH. Macca, UMIyJIbC M JHEPIHs B CHELUAIbHOM TEOPHUH
OTHOCHUTEILHOCTH.
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Paznen 3. «kKBanroBas puszuka. Acrpodusuka» (364.)
Tema 10. «kKBanroBas pusuka. Ctpoenue atroma» (9 4.)
PaBHOBecHoe TemoBoe minmyudenue. ['mnorteza [lmanka. 3akonsl gororddexra. [JaBneHue crera.
KopnyckynspHo-BonHoBo# nyanusm. ['mnote3a ae bpoiins. [Inanerapuas monens atoma. OmbITHI
Pezepdopna. Ioctymarsr bopa. Moaens atoma Bogoposaa o bopy. [JIazepsi. |

Jlaboparopuas padota Ne 9 «HaGmrofeHIe CIIONTHBIX M TMHEHYATHIX CIICKTPOB)»

Tema 11. «PuU3MKa AaTOMHOI0 1APa. JJIeMEeHTAPHbIE YACTHLBD) (254.)
MeToabl perucTpanuy 3apsHKeHHBIX dacTHil. EcTecTBeHHas paamoakTuBHOCTH. Anb(da-, Oeta- u
ramMma-u3ilydeHus. PaavoakTuBHbIE MpeBpallleHus. 3aKOH paJuOaKTUBHOrO pacnana. Mzoromsl.
HckyccTBEHHOE TpeBpalleHHe aTOMHBIX saep. [IpoTOHHO-HENTpOHHAs MOJENb aTOMHOTO sjpa.
S nepHble cuibl.
OHeprus cBA3UM aTOMHBIX saep. llemHble saepHble  peakuuu. SOepHbBIl  peakTop.
buonornueckoe AEUCTBUE paJMOAKTUBHBIX W3Iy4eHUM. lIprMeHeHMe paauoaKkTUBHBIX
nzoronos. TepmosinepHble peakuuu. [ TepMosaepHbIi CUHTES. |
DOnemeHTapHble yacTUllbl. DyHIaMEHTaIbHbIE B3aUMOICHCTBHUS.

Tema 12. «JaeMmeHTBI acTpopu3UKW» (2 4.)
Conneunas cucrtema. Connue. 3Be3abl. Hama T'anmaxtuka. [[Apyrue ramaxkrtuxu.] IlpocTpancTBeHHO-
BpeMEeHHbIE MacIITa0bl HaOmomaeMoit Beenennoit. [IpeacraBnenus o6 somtonun Beenennoit. [ Temuas
MaTepusi U TEMHasi SHEPIUsl. |

IHoBTOpenue (12 u.)

Onucanune y4eOHO-MEeTOAUYECKOT0 U MATEPHATBHO-TEXHUYECKOT 0
Obecnieyennst 00pa3oBaTeIbLHOIO MpoLecca Mo npeamery «Pu3uka»

1.  VYMK«Pusuka.10—11 knaccel. ba3oblit ypoenb». I'.5. Msikumesa, M. A.
[TetpoBoii/M.A. -M.: Jlpoda, 2019.

3. Ousuka. Mexanuka. YriuyoseHHbIi ypoBeHb. 10 kinacc. YueOHUK (aBTOPHI:
I".A.Msxkumes, A.3. CHHAKOB).).

4. Actponomus. 1 1knacc.Yuebuuk (aBTopsl: b.A.Boponuos-Benbsamunos,E.K. Ctpayr).
Meroandeckoe nmocooue (aBTop A.B. [llatanuna).

®wusuka.10—11xnaccer.3agaunuk (aBrop H.U. I'omsadapo).

PemmkeBna A.I1. COopauk 3amay no ¢pusmke. 10-11 xmacc.- M.: [Ipoda, 2008.

No o

DJIeKTPOHHbBIE Y4eOHbIe MOCOOUs

1. http://www.metod-kopilka.ru Meronnueckas KOImmika

2. http://fcior.edu.ruhttp://eor.edu.ru ®enepanbHbIil eHTP HHPOPMAITMOHHBIX 00pa30BaTEIBHBIX
pecypcoB (OMC)

3. http://pedsovet.su ITegarornueckoe cooOIECTBO

4. http://school-collection.edu.ru Enunas xosmekius mudpoBbix 00pa30BaTeIbHBIX PECYPCOB.

KoMIiekT J1eMOHCTpallMOHHOTO W Ja0OpaTOpPHOro O0OpyAOBaHHS IO (MEXaHHUKE,
MOJICKYJISIPHOM  (M3MKe, DSIEKTPOJWHAMHKE, OINTHUKE, aTOMHOW U sIepHOl ¢usuke) B
COOTBETCTBUM C MEpedHEM y4eOHOro 00OpyIOBaHUS MO (H3HMKE IJII OCHOBHOHM IIKOJIBI, YTO
MIO3BOJISIET BBIMOJIHUTD MPAKTHUECKYIO YaCTh MPOTPaMMBbI (I€MOHCTPAIIMOHHBIE YKCIIEPUMEHTHI,
(bpoHTaTIbHBIE ONBITHI, JA00PaTOPHBIE PaOOTBHI).

O6mee obopynoBanue (pusnka)
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Hudposas 1adoparopuss RELEON yuennueckas (¢puszunka)
OOecnieunBaeT BHITIOIHEHUE SKCIIEPUMEHTOB 110 TeMaM Kypca (pU3HKH :
becnipoBojHOM MyIBTUAATUUK C 6-10 BCTPOCHHBIMH JJTaTYMKaAMHU:

[udposoit natuuk remnepatypsl (-40+165C)

Hudposoit natunk adbcomornoro nasnenus (0.. ,700k[1a)
Hatunk marautHoro nojst (-100.. .+100 mTo)

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

Jlatumk akcenepometp (£2 g; +4 g; £8 Q)

OTtnenpHbIE yCTPOUCTBA:

USB ocummtorpad (2 kanana, +/-100B)

AKceccyapsl:

Ka6ens USB coenuHUTEIBHBIA

3apsHOe yCTpOUCTBO ¢ Kabeaem mMiniUSB

USB Ananrep Bluetooth 4.1 LowEnergy

KoHcTpykTOp A1 TpOBEICHUS IKCIIEPUMEHTOB

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTanuu 1udpoBoi 1adopatopun
[IporpammHuoe obecrieueHue

Metoauueckue pekomenaamnuu (40 pador)



TEMATHYECKOE IINTAHUPOBAHHE

Temarnyeckoe NJIaHUPOBAHUE

CojneprxaHue 1o TeMam

10 kaacc (102 yaca)

BBenenne. ®Pu3nKka M eCTeCTBEHHO-HAYYHBIH MeTO] MO3HAHUS NPUPOoAbI (2)

Du3uKa U eCTECTBEHHOHAYYHbIM METOJ
MO3HAHUS MPUPOILI

dusnka - pyHIaMeHTalIbHAsS HayKa O IPHPOJC.
Hayunbl1ii MeTOI TO3HAHUS. METOIBI HCCIIEI0BAHUS
(bu3nUecKuX ABICHUN. MonenupoBaHue GU3HUSCKUX
SIBJICHUM 1 MpoliecCcoB. PU3MYECKUE BETUUUHBI.
[TorpentHocTn m3MepeHnit (GU3NIECKUX BETUIHH.
DuU3NYECKUE 3aKOHBI U TPAHUIIBI UX TPUMEHUMOCTH.
DU3UUECKUE TEOPUH U TTPUHITUTT COOTBETCTBUS. POJb
1 MeCTO (PM3UKHU B POPMUPOBAHUU COBPEMEHHOU
Hay4YHOUN KapTUHBI MUpPA, B TPAKTUUECKOM
NEeSITEIHLHOCTH JIIOIEH.

MEXAHUKA (46 1)

KunemaTuka

Mexanndeckoe aBuxeHue. CucTeMbl OTCUETA.
CkansipHbIe U BEKTOPHBIC (PU3NUECKUE BEITMYHHEI.
MarepuanbHas Touka. [loctynarenbHoe ABUKEHHE.
Tpaekropus, NyTh, NEPEMELLEHHE, KOOPJINHATA,
MOMEHT BPEMEHH, IPOMEKYTOK BPEMEHH.

3aKOH OTHOCUTEIBLHOCTH JIBH>KECHHUSI.

PaBHOMEpHOE mpsiMoNIHEHOE ABMKeHHE. CKOPOCTH
PaBHOMEPHOTO MPAMOJIMHENHOTO JIBHKCHUS.
YpaBHEHHE paBHOMEpHOTO MBMXkeHMs. [ paduku
PaBHOMEPHOTO JBHKCHUS.

CroxeHne CKOpoCTeH.

HepaBnomepnoe asuxkenue. CpeliHsisi CKOPOCTb.
MrHOBEHHas1 CKOPOCTh. Y CKOPEHHE.
PaBHOYCKOpPEHHOE IBH)KECHHUE.

YpaBHEHHE PaBHOYCKOPEHHOTO JBIKeHUS. ['paduku
PaBHOYCKOPEHHOTO JIBIKeHHsI. CBOOOIHOE TafIcHUE
Ten. YCKOpeHHe CBOOOHOTO M ICHHMS.

JIBrKEHUE IO OKPYKHOCTH € ITOCTOSTHHOM 110
MOJTYJIFO CKOPOCTBIO. LleHTpocTpeMurenbHoe
YCKOpEHHE.

[lapameTpsl ABUKEHHUS HEOSCHBIX TETl.

AOGcomroTHO TBEpoe Teno. [loctynarensHoe u
BpalaTeIbHOE IBIKEHHUE a0COFOTHO TBEPIOTO
TeJa. YTriaoBas CKOPOCTh, 4YaCTOTA U MEPHOT
oOpareHusl.

3akonbl nuHaMuKkd HeloToHAa

SAsnenne nnepunn. Macca u cuina. MHepunaibHbie
cucteMbl otcuéta. B3aumoneiicteue ten. CioxxeHue
cuJi. IlepBb1i, BTOpOil U TpeTui 3aKOHbl HbrOTOHA.
[IpuHIMD OTHOCUTENBHOCTH ['anunes.
['eoleHTpHUYECKAs ¥ TeJIUOLICHTPUYECKAS] CHCTEMBI
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OTCUETA.

3aKOH BCEMUPHOTO TATOTEHUSI.

['paBUTAIIMOHHAS] TOCTOSIHHAS.

Cuna Tsixectu. Cuna TSKECTH Ha IPYruX IUIaHETax.
[lepBast kKocMHu4YecKas CKOPOCTb. [[BrkeHue
HEOECHBIX TEJ U CITyTHUKOB.

Bec 1 HEBECOMOCTb.

Cuiibl ynipyroctu. 3akoH ['yka.

Cwibl TpeHUS.

3aKoHbI COXpaHEHHUS B MEXaHUKE.

Nmrynbe Tena. UMiynbe cuiibl. 3aKOH COXpaHEHUS
nMITysbca. PeaktuBHoe nBukeHue. PaboTa cuibl.
MOLIHOCTB.

KuneTnueckast SHEprusi.

Pabota cubl TskecTu. [loTeHnnansHas sHeprust
Tea B TpaBUTAIMOHHOM Mosie. PaboTa cuiibl
yapyroctu. [loTeHIManbHas SHEPTUs yIPYro

e OpMUPOBAHHOTO TeNa.

3aKOH COXpPaHEHUS] MEXaHUYECKOW SHEPTHUH.

CraTnka

PaBHOBECHE MaTepHAIBHON TOYKHU M TBEPIOTO TENA.
Bubl paBHOBECHS. Y CIIOBUS PABHOBECHS.
MOMEHT CHJIBIL.

IlogBeneHre UTOTOB HN3Y4YCHUA TCMbI «MexaHuKa»

MOJIEKYJIAPHAA ®PU3ZUKA U TEPMOJAUHAMMUKA (35 4v)

OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOM
Teopun (MKT)

MonekynsapHo-kuHeTnueckas teopust (MKT)
CTPOEHHUS BEIIECTBA U €€ IKCIIEPUMEHTAIbHbBIE
T0KA3aTeNbCTBA. BpOYHOBCKOE IBUKEHHUE.
Temnepatypa u TemioBoe papHoBecue. [IIkanbl
[lenbcus u KenpBruHa. AOCONIOTHAS TEMITEpaTypa
Kak Mepa CpeIHEN KMHETUYECKON YSHEPTrUU
TEIJIOBOTO ABUKEHUS YaCTHL] BEIIECTBA.

Cuiibl B3aUMOICHCTBHS MOJIEKYIT B Pa3HBIX
ArperaTHbIX COCTOSIHUSX BELIECTBA.

Mopens «uicaabHbIN Ta3y.

JlaBnenue raza. CBsi3b MKy JaBJICHUEM U CpeAHEN
KMHETUYECKOM SHEpruei nNocTynaTeJIbHOrO
TEIJIOBOTO ABWKEHUSI MOJIEKYJ UAEAJIbHOIO Ta3a.
OCHOBHOE ypaBHEHHUE MOJICKYJISIPHO-KHHETHIECKOM
TEOPUHU UJICATHHOTO Ta3a.

YpaBHEHUE COCTOSHUS UICAIBHOTO Iasa.
Ypasuenue MeHnaeneeBa-KinanelipoHa.
M3onpouecchl. ['a30Bbie 3aKOHBI.

B3auMHble npeBpamieHus sKUAKOCTH U ra3a

B3anMHble IpeBpallleHNst )KUIKOCTH U Tra3a.
HacpllieHHble 1 HEHACHIIIIEHHbIE Maphl. JlaBneHue
HachllleHHOr0 nlapa. Kunenue. BiaxxHocts Bo3nyxa.
Mogenb cTpoeHus KUAKOCTU. [IoBepXHOCTHOE
HATSKEHUE.

CMmaunBaHUE U HECMAYUBaHUE.

Kanumnispsl.

Kpucrammmaeckue u amopdusie Tena. Moaenb
CTPOCHMS TBEPJIBIX TeJl. MexaHn4eCKhe CBOMCTBA
TBEPABIX Tel. JKuakue KpucTalibl.

OCHOBBI TEPMOAMHAMMKH

Brytpennss sneprus. TepmoauHaMuuecKkas CUCTEMA
1 e€ paBHOBECHOE cocTosiHue. PaboTa u
Teruionepeiaya Kak Crocoobl N3MEHEHUs
BHYTPEHHEN dHEepruu. KoinuecTBo TEmIOTHI.

TennoéMkrocTh. Pa30BbIe MEPEXObL.
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YpaBHeHHE TeroBoro OanaHca. [lepBslii 3aKoH
TEPMOJIUHAMUKH.

AnrabaTHBIN TIpolIecc.

HeoOGpaTuMoCTh TEIUIOBBIX IIpoIieccoB. Bropoit
3aKOH TEPMOJMHAMUKHI M €TO CTATHCTHYECKOE
TOJIKOBaHUE.

[IpecoOpa3oBaHusa SHEPTUU B TEIIOBBIX MaIlTMHAX.
[{uxn Kapno. KII] TenaoBbIx MamniuH.
[TpoOeMBbI SHEPTETUKH U OXpaHa OKPYKAIOIICH
CpEJIbl.

OCHOBBI DJEKTPOANMHAMMKMH (15 v)

DJIeKTPOCTATHKA

DIIEKTPUYECKU 3apsi. 3aKOH COXPaHEHUs
PIEKTPUYECKOTO 3apsiaa. DICKTPUUECKOE
B3anmo/eiicTBue. 3akoH Kynona. bimuskozaeiictsue u
nanbHoAecTBUE. HanpsikEHHOCTh U MOTEHITUAT
PIEKTPOCTATUYECKOTO MOJIs, CBA3h MEXKIY HUMHU.
JIuHMM HANIPSHKEHHOCTH M DKBUIIOTEHIIUAJIbHBIE
rnoBepxHocTu. [IpuHIMT cynepno3uimu
PIICKTPUYCCKHUX MoJieH. Pa3HOCTH MOTEHIIMAIOB.
[TpOBOIHUKY M TUAJIEKTPUKH B DJIEKTPUUECKOM II0JI€.
DnekTpuueckas EMkocTh. Konaencatop. Jueprus
PIEKTPUYECKOTO MOJIA.

IMoBTOpenue (4 4)

Kpurepun ouenuBanus 3Hanuii ygamuxcs 10-11 kinaccos

Ouemca YCTHBIX OTBETOB YYallluXcCsl

Onenka «5» CTaBUTCS B TOM Cllydae, €CiIH Y4alluiics MOKa3bIBaeT BEpHOE MOHUMaHUe PU3NYECKOM
CYILIHOCTH pacCMaTPUBAEMBbIX SIBJIEHUM M 3aKOHOMEPHOCTEM, 3aKOHOB U TEOpPUH, a TaK K€ MPaBUIbHOE
onpeneneHue (U3NYECKUX BEJIWYMH, MX €AMHUL U CIIOCOOOB M3MEPEHMs: IPABWIBHO BBINOJIHSAET
YEepPTEeIKU, CXEMBbl M TpaduKH; CTPOUT OTBET MO COOCTBEHHOMY IUIAaHY, COINPOBOXKIAET paccKas
COOCTBEHHBIMHM IpUMEpPaMM, yMEeT INPUMEHSTh 3HAHUS B HOBOM CHUTyallud IIpU BBIIOJIHEHUHU
NPAaKTUYECKUX 3aJaHUI; MOKET YCTAHOBUTH CBSA3b MEKAY N3Y4aeMbIM U paHee U3yUEHHbIM MaTEPHAIOM
10 Kypcy (DM3HKH, a TAaKXKe ¢ MaTepraloM, YCBOSHHBIM IIPU U3yYEHHUU APYTUX NPEIMETOB.

Onenka «4» cTaBUTCA, €CIM OTBET YUEHUKA Y/IOBJIETBOPSET OCHOBHBIM TPEOOBAaHUSIM Ha OLIEHKY
«5», HO JlaH 0e3 MCIOJIb30BAHUSI COOCTBEHHOTO TUIaHA, HOBBIX NMPHUMEPOB, 0€3 NMPUMEHEHHs 3HaHUH B
HOBOW CHUTyaluH, 6€3 MHCIIOJIb30BAHMS CBA3EH C paHEE H3YYEHHBIM MaTEpUaIoOM M MaTepHalloM,
YCBOEHHBIM IIPU U3YYEHHH JIP. IPEAMETOB; €CJIN YUALIUICS TOMYCTHII OJIHY OIMOKY WU He 0oJiee IBYX
HET04ETOB U MOXKET UX UCTIPABUTh CAMOCTOSATENBHO WIH C HEOOIBIION MOMOIIBIO YUUTEIS.

Onenka «3» CTaBUTCS, €CIOM Y4YallMiCAd MPaBUIbHO TOHUMAeT (PU3MUECKYIO CYIIHOCTh
paccMaTpuBaeMbIX SIBICHUH M 3aKOHOMEPHOCTEM, HO B OTBETE HMEIOTCA OTIENIbHbIE NpPOOEeNbl B
YCBOEHHM BOIPOCOB Kypca (HU3UKH, HE MPEMATCTBYIOIIME AalbHEHIIEeMYy YCBOCHHMIO BOIPOCOB
IPOrPpaMMHOI0 MaTepualla; yMeeT IPUMEHATh NOJyYEHHbIE 3HAHMs IPU PEIIEHUHU MPOCTHIX 3ajad C
UCTOJIb30BAaHUEM TOTOBBIX (OpPMYJd, HO 3aTPyAHSETCS TpU pPELICHUH 3ajad, TpeOyIoUmx
npeoOpa30BaHus HEKOTOPBIX (popMyi; JomycTus He Oosiee 0HOM rpy0oil omKMOKH U ABYX HEJJOUYETOB,;
He 0osiee ofHOH rpy0oii 1 0JHON HerpyOoii ommOKku; He Ooiee 2-3 HerpyObIX OIMOOK; OHOM HErpyOon
OLIMOKH U TPEX HENOUETOB; NOMYCTHI 4-5 HEZJOUETOB.

OneHka «2» CTaBUTCSA, €CJIM YYallMHCS HE OBJIAJEJ]l OCHOBHBIMU 3HAaHUSIMU U YMEHUSIMU B
COOTBETCTBUH C TpPEeOOBAHUSMHU TPOTPaMMbl M JOMYCTHUJI OOJbIIe OMMOOK M HEJOYETOB UYeM
HEO0XOAUMO JJIs1 OLIEHKH «3».
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OueHka KOHTPOJIBbHBIX padoT

Orenka «5» cTaBUTCS 32 pabOTY, BBIIIOJIHEHHYIO MOJTHOCTBIO 03 OMMOO0K U HEA0UYETOB.

Onenka «4» ctaBuTCS 32 pabOTY, BBHIIOJHEHHYIO MOJHOCTHIO, HO IIPU HAJIMYUM B HEll: He Oonee
OJTHOM rpy0o¥i OIMOKH; 0JJHOM HEerpy0Ooit OmMOKN U OTHOTO HelmouETa; He Oosiee TPEX HEAOUETOB.

Onenka «3» CTaBUTCS, €CIM YYCHUK MPABHIBHO BBINOJHUI HE MeHee 2/3 Bceil paboThl miH
JOIYCTHII: He OoJiee OHOM rpyOoi OMMOKK M IBYX HEAOYETOB; HE OoJyiee OMHOUM rpyOoOl OMMOKHA H
oqHOU HerpyOoil ommOku; He Oojiee TpeX HErpyobIX OIIMOOK; OAHON HerpyOooW OIIMOKH U Tpex
HEJI0YETOB; MPU HATMYUH 4 - 5 HETOUETOB.

OreHka «2» CTaBUTCS, €CJIM YHCIIO OMMOOK U HEJOYETOB MPEBBICUIIO HOPMY JIJIsI OLICHKH 3 WIIH
MPaBUJILHO BBIITOJIHEHO MeHee 2/3 Bcel paboTHI.

Ouenka jga00paTopHbIX padoT

OreHka «5» CTaBUTCS, €CIHM yYaIUICs BBIIOJHSACT pad0Ty B MOJHOM 00BEME C COOJIOACHUEM
HEOOXOJMMOM TOCJICIOBATCIBHOCTH TPOBEACHUS ONBITOB W HM3MEPEHUil, CaMOCTOSTEIBHO U
parroHaIbLHO MOHTHPYET HEOOX01MMOe 000y I0BAHUE; BCE OMBITHI MPOBOIUT B YCIOBUAX U PEKUMAX,
00ECTICUNBAIOIINX TOJIYUCHUE MPABUIBHBIX PE3YJIbTATOB M BBIBOJOB; COOJIIOAaET TPeOOBAHMUS MPABUII
0€30IaCHOCTH TPYy/a; B OTYETE MPABWIIBHO W aKKypaTHO BBITIONHSET BCE 3aIMCH, TaOJUIBI, PUCYHKH,
YepTeKH, rpaduKH, BBIYUCIICHHUS; IPABUIILHO BBIMOIHACT aHAIHM3 TOTPEITHOCTEH.

Orenka «4» CTaBUTCSI, €CITU BBITIOJIHEHBI TPEOOBAHUS K OIICHKE «5», HO OBLIO JIOMYIICHO JBA - TPU
HeZoueTa, He 6osee 0OHON HerpyOoi OMIMOKY M OJHOTO HEeAOYETa.

Orenka «3» CTaBUTCS, €CJId paboTa BBIMOJHEHA HE MOJHOCTHIO, HO 00BEM BBITOJHEHHON 4acTH
TaKOB, MO3BOJISIET MOJIYUYUTh MPABIIBHBIC PE3YJIbTaThl M BBIBOJIBI: €CJIM B XOJC MPOBEJCHHS OTbBITA U
WU3MEPEHUH OBUTH TOMYIIEHBI OITHOKH.

OreHka «2» CTaBUTCS, €CJIM pabOTa BBHINIOJIHEHA HE MOJHOCTHIO U 00BEM BBITOJHCHHOW YaCTH
paboThl HE TMO3BOJIAET CHEJIAaTh TPABUIBHBIX BBIBOJOB: €CJHM ONBITHI, U3MEPCHUS, BBIYMCIICHHS,
HAOJIIOZICHUS TIPOM3BOIUIINCH HETIPABUIIBHO.

Bo Bcex cinydasx OIIEHKa CHIDKAeTCS, €CIM YYEeHHK He coOionan TpeOoBaHUS TPaBUII
0€30MacHOCTH Tpy/a.
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