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PABOYASAIIPOI'PAMMA

1o U3HKE C UCTIOJIb30BAHUEM
obopynoBanus nenrpa «Touka Pocra»
10-11 xmacc

PaGouas mporpamma mo ¢Qusuke cpegHero obmero o6OpaszoBanus s 10-11 kmacca
COCTaBJICHA Ha OCHOBE 00pa30BaTEIbHOM MPOrpaMMbl IO (PU3UKE CPEAHETO 00IIero 00pa3oBaHUs
Ha 0a30BOM YpOBHE, B COOTBETCTBHUM ¢ TpeOoBaHusMu DenepaabHOro rocyaapcTBEHHOTO
oOpasoBarenbHOr0 CcTaHmapraM cpenHero obmero o6paszoBanus (PI'OC COO) m Ha OCHOBE
[TpumepHOii porpamMmbl IO GU3UKE CpeTHEro oo1ero oopa3zoBanus Ha 6a30BOM YpPOBHE.

- IIporpamma opuentupoBana Ha YMK I'.5l. MsakumeBa uanu «Jpodar:

- Ouzuka. bazoBwiii ypoenb. 10-11 kmaccel. Pabouas nporpamma k nunun YMK T4
Mskumesa, M.A. IlerpoBoii/M.A. IlerpoBa, N.I'. Kynmukosa. — M.: [Ipoda, 2019.

-  ®usuka. ba3zossiii ypoBenb. 10 knacc: yuebnuk / I'.5. Msakumes, M.A. Iletposa. — M.: [Ipoda,
2021.

- ®usuka. ba3zossiii ypoBensb. 11 knacc: yuebnuk / I'.5. Makumes, M.A. Iletposa. — M.: [lpoda,
2021.

Mecto npeagmera «DuU3uKa»

@enepanbHbIii 0a3UCHBIM yueOHBIM TUTaH aJs 00pa3oBaTeNbHBIX YUpexaeHui Poccuiickoi
®enepanuu 0TBOAUT 68 yacoB sl 00s3aTENIBHOrO M3yyeHUs! (PU3MKM Ha 0a30BOM YPOBHE CTYIEHHU
cpennero (monmHOTO) oOOMmIEro oOpa3oBaHWs M3 pacuera 2 ydeOHBIX 4Yaca B Henento. Pabouas
IIPOrpaMMa COCTABJIEHA C YYE€TOM Pa3HOPOJHOCTU KOHTUHI€HTA ydaluluxcs cpeiHer mkounsl. [loatomy
OHAa OPUEHTHPOBAHA HA M3Yy4YeHHUE (PU3UKU B CpPEIHEN LIKOJE HAa YpOBHE TpeOOBaHUIl 00sA3aTEIBHOIO
MUHMMYMa COJepXaHHUsi oOpa3oBaHUsl M, B TO K€ BpeMs, /JaeT BO3MOXXHOCTb YYECHUKaM,
MHTEepeCylomuMcsl (pU3UKOH, pa3BUBATh CBOM CHOCOOHOCTH MpPH HM3YYCHHH [TAHHOTO MpPEIMETa.
VYBesM4yeHrne 4acoB HAIpaBiICHO HAa yCUJIEHHE 0011e00pa30BaTeIbHOM MOATOTOBKH, I 3aKpeIICHUs
TEOPETUYECKUX 3HAHUN MPAKTUYECKUMH YMEHUSMU IPUMEHATH MOJIY4YEHHbIE 3HAHMSI HA IMPAKTUKE
(pemieHue 3a7ad Ha NpUMEHEHHE (PU3MYECKMX 3aKOHOB) M pacIIUMpPEHUs CHeKTpa oOpa30BaHUs
MHTEPECOB yJamuxcs. B pabouyio mporpaMmy BKIFOUEHBI JJIEMEHTHI y4eOHOM HH(pOpMAIMK IO TEMaM
U KJjlaccaM, IepeueHb JAEMOHCTpauuil U (POHTAIbHBIX JAO0OPAaTOPHBIX pabOT, HEOOXOAMMBIX TS
(GbopMHpOBaHUSI YMEHUH, YKa3aHHBIX B TPeOOBaHUSAX K YPOBHIO MOJATOTOBKHM BBITYCKHUKOB CTapiieil
LIKOJIBI.

B 10 xnacce u3y4aroTcs cienyromme pasaeisl: «MexaHukay,

«MonekynspHas GU3UKa U TEPMOJAUHAMUKAY, «DJIEKTPOCTATHKA

B mporpammy kypca ¢usuku 11 kiacca BKIIOYEHO U3yUEHUE Pa3/enoB «DJIEKTPOJUHAMHUKA» (KpoMe
TeM «DnekTpocTatuka» U «IloCTOSHHBIN 37eKTpUUecKuil Tok»), «KoneGanus u BoiaHb, «ONTHKA» U
«KBanToBas pusuka», «Ctpoenue BeeneHHON.

[IporpamMmMa Kypca mperycMaTpuBaeT BBINOJIHEHHE OO0S3aTEIbHOrO JIaOOpaTOPHOrO MPAaKTHKyMa C
ucnoyn3oBanueM ooopynoBanusi «Toukm Pocra». Ilpu BbmonHeHHu 1aGOpaTOpPHBIX paboOT
IIKOJIBHUKHM 00Y4aloTCsl MJIAaHUPOBAHUIO U OpraHM3alMK dKCIIEPUMEHTA, CUCTEMAaTU3allM U METOoJaM
00pabOTKM pPE3yNbTaTOB H3MEPEHUH, CPaBHEHMIO pe3yJbTaTOB M3MEPEHMH, MOJIYYEHHBIX IpH
OJIMHAKOBBIX M PAa3JIMYHBIX YCIOBUSX OKCIepUMeHTa, W Ap. [Ipu MOAroTOBKE K BBHINOIHEHHUIO
71a00paTOPHBIX PAa0OT yYallHecs CaMOCTOSTENBHO M3Y4YaloT pa3jiMyHbIe BOIPOCHI, CBS3aHHBIE KaK C
MPOBEIEHUEM (PU3NYECKOTO SKCTIEPUMEHTA, TaK U C €r0 COJIeP)KAHUEM.

N3yuenune husuku B crapiiei mkoyie Ha 6a30BOM ypOBHE HAIIPaBJICHO HA IOCTHKEHUE
CHEAYIOUIUX LeJIeH:

® OCBOCHHE 3HAHHUHU O CbYH)IaMeHTaJ'II)HI)IX q)HSI/I‘IeCKI/IX 3aKOHAaX W MPHUHOUIIAX, JCKAIUX B OCHOBC
COBpEMEHHOW (U3NYECKOW KapTUHBI MHpa; HauOojee BaKHBIX OTKPHITUSIX B 00JacTH (DU3HKH,



OKa3aBIIMX ONpEACTIoNIee BIMSIHUE HA PAa3BUTHE TEXHUKA M TEXHOJIOTHH; METO/AaX HaydyHOTO
MO3HAHUS TIPUPO/IBI,

® OBJIQJICHWE YMCHHSMHU IMPOBOJWUTH HAOIIOJCHHS, IJIAHUPOBATH W BBIMOJIHATH AKCTICPUMEHTHI,
BBIJIBUTaTh THUIOTE3bl M CTPOUTH MOJICNIM, NPUMEHSTHh IIOJTYYCHHBIC 3HAaHUS 1O (QU3UKE JUIs
OOBSICHEHUSI Pa3HOOOpa3HbIX (PU3UYECKMX SBICHUHA W CBOWCTB BEIIECTB, MPAKTUYECKOTO
UCIIOJIb30BaHUs (PU3UYECKUX 3HAHUM;

® pa3BUTHE IIO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYyaTbHBIX U TBOPYECKHX CIIOCOOHOCTEH B
nporecce MpUOOPETeHUsT 3HAHUM M YMEHHUH 10 (DU3MKE C MCIOJIB30BAaHHEM PAa3JIMYHBIX HCTOYHHKOB
uH(OpMAILINY, B TOM YHCIIE CPEICTB COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJOTHIA, (hOPMUPOBAHUE
YMEHUH OlIEHUBATh JOCTOBEPHOCTh €CTECTBEHHOHAYYHOU MH(OpMAIIHH;

e BOCIUTaHWE YOEKICHHOCTH B BO3MOXKHOCTH TIO3HAHHSI 3aKOHOB TMPUPOBI; HCIOIH30BAHUS
JNOCTMKCHUH (U3MKK Ha OJaro pa3BUTHS YEJIOBEYCCKOW IMBWIM3AINH, HEOOXOIMMOCTH
COTPY/ZIHUYECTBA B IPOIECCE COBMECTHOTO BBIMOJHEHHUS 3ajad, YBAXKUTEIHHOTO OTHOIICHHS K
MHEHUIO OIIOHEHTa MPH O00CYXIEHUU MPOOIEM €CTECTBEHHOHAYYHOTO COJEP)KAHUs; TOTOBHOCTH K
MOpPaJIbHO-ITHYECKOW OILIEHKE HCIIOJIb30BaHMs HAYYHBIX JOCTH)KEHUH, YyBCTBA OTBETCTBEHHOCTH 32
3alIUTy OKPYKAOLIEH CPEJIbL;

Hcnonb3oBaHne MNpuOOPETEHHBIX 3HAHUM W yMEHMHM JJIs pelIeHHs MPaKTUYECKUX 3ajad
MIOBCEJTHEBHOM JKU3HU, oOecrieyeHHst 0e30MacHOCTH COOCTBEHHOHM >KU3HU. JIOCTHXKEHHME ATHUX Lieiel
o0ecreunBaeTCs peleHneM CIeAYIOIUX 3a/1a4:

® 3HAKOMCTBO OOYYarOLIMXCA C METOJOM HAy4YHOTO IO3HaHWs U METOJaMM HCCIeIOBaHUs
00BEKTOB U SBJICHUNA IPUPODI;

¢ npuoOpeTeHre OO0yJArOIMMUCS 3HAHUKH O MEXaHWYECKHX, TETUIOBBIX, AJIEKTPOMArHUTHBIX M
KBAHTOBBIX SIBJICHUAX, (PU3NYECKUX BEIMUMHAX, XaPAKTEPU3YIOLIUX 3TU SBICHUS;

¢ (popmupoBaHue yMeHUH HAONIONATH MPUPOIHBIE SIBICHUS M BBIMOIHATH OIBITHI, JJA0OPaTOPHBIC
paboOTBl M OSKCIIEPUMEHTAIFHBIE HCCIEAOBAHMS C HCIOJIB30BAaHUEM W3MEPUTENBHBIX NpPUOOpOB,
LIMPOKO MPUMEHSAEMBIX B IPAKTUYECKON KU3HU;

e OBJIAJCHHE OOYYAIOIIMMHUCS TAKMMU OOIICHAYYHBIMH IOHSTHUSMH, KaK NPUPOJHOE SIBIICHHE,
SMIIMPUYECKU YCTAHOBJIEHHBIH (pakT, mnpobiiema, TUIOTE3a, TEOPETUYECKHH BBIBOA, peE3yJbTar
JKCIIEPUMEHTAIBHON IIPOBEPKH;

® MOHMMAaHUE YYAIIUMUCS OTIMYUI HAYUHBIX JaHHBIX OT HEIIPOBEPEHHON MH(pOPMAlINH, IEHHOCTH
HAyKHU JJIS1 YJIOBJIETBOPEHHUS OBITOBBIX, TPOM3BOICTBEHHBIX U KYJIbTYPHBIX MOTPEOHOCTEN YeToBeKa.

Pe3yabTaThl 0CBOCHUA Kypca PU3MKHU

JIn4YHOCTHBIE pe3yJIbTAThI

VY obyuatouierocst OyayT copMUpOBaHbI:

e [103HaBaTEIbHbIE HHTEPECHI, UHTEIIEKTYaJIbHbIE U TBOPUYECKHE CIOCOOHOCTH;

e yOeXIEeHHOCTh B BO3MOXKHOCTM TIO3HAHUS MPHUPOJBI, B HEOOXOAMMOCTH Pa3yMHOI'O
WCIOJIb30BAaHUSl JOCTMKEHUM HayKd M TEXHOJIOTUH Il JAJbHEWIIEro pa3BUTHUSI YEJIOBEYECKOTO
o0IIecTBa, yBaK€HHE K TBOpPLAM HAyKH M TEXHUKH, OTHOIIEHHE K (HU3UKE KaK 3JIEMEHTY
oOuieuenoBeyeckoil KyabTyphl; OOydaronuiics MOIyYUT BO3MOXKHOCTD AJis (POPMUPOBAHMUS:

® MOTHMBAaLlMM OOpa30BaTEIbHOM JIEATENBHOCTH Ha OCHOBE JIMYHOCTHO OPHEHTUPOBAHHOIO
MO/IX0/13;

® I[IEHHOCTHBIX OTHOIICHHUW JAPYr K JpYry, YUHMTEIIO, aBTOpaM OTKPBITHH W H300peTeHUH,
pe3yiabTataM 00y4eHusl.

Meranpeamernblie pesyabtarbl: B coorBercTBUn PI'OC COO BpIOENAIOTCS TpPU TPYIIIBI
YHUBEpPCAJIbHBIX YUEOHBIX NEHCTBUIL: peryisTUBHbIE, I03HABATEIbHbIE, KOMMYHUKATHBHBIE.

PeryasituBubie YY /|
OO0yuarommiics Hay4YuTCs



® aHAJIM3MPOBATH CYILECTBYIOLIUE U IUIAHUPOBATh OyAyIIHe 00pa3oBaTeIbHbIe 7 PE3yIbTaThl;
® BBIJIBUTaTh BEPCUU PELICHUS IPOOIEMBI, (POPMYJINPOBATH TUIIOTE3bI, IPEIBOCXUIATH KOHEUHBIN
pe3yibTar;
® CTaBUTh LeNb JIEATEIbHOCTH Ha OCHOBE ONPEAETICHHOM mpoOieMbl M CYIIECTBYIOLIUX
BO3MOKHOCTEH;
¢ popmynupoBaTh yueOHbIE 3a/1a4M KaK [Iark JOCTH)KEHUS TIOCTaBICHHOHN LEH IS TeIbHOCTH;
® OnpesessTh He0OX0UMbIe IeiCTBHE(s]) B COOTBETCTBUU C y4eOHOM U MO3HABaTEIbHOH 3a1aueit
U COCTABJIATh AJITOPUTM UX BBINOIHEHU; OOyUaromuiics NOIyYuT BO3MOXKHOCTh HAyUUThCS:
® 00OCHOBBIBATh M OCYLIECTBIATH BbIOOP Hanbosee 3(h(heKTUBHBIX CITOCOOOB pElIeHUsT YUeOHbBIX U
[I03HABATENbHBIX 33/1a4;
® COCTaBJIATH IUIAH PEUICHUs POOIEeMbl (BBIITOIHEHHS TPOEKTA, IPOBEACHUS HCCIICIOBAHNUA);
® [JIJAHUPOBATH U KOPPEKTHUPOBATH CBOIO MHAMBHIYATbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.
® COOTHOCHUTb pealibHble WU IUIAHUPYEMbIE pe3yJIbTaThl WHAMBHIyalbHOH 0Opa30BaTeIbHON
NEeSITebHOCTH U JIeJIaTh BBIBOJIBI;

Ilo3naBaTenbHbie YY /|

OOyyarommiicss HAy4YUTCS:

® BBIJCIATh OOIIMN MPHU3HAK ABYX HJIM HECKOJBKUX IMPEAMETOB WIM SBICHUN U OOBSICHATH UX
CXOJZICTBO;

e 00BEAUHATH TpPEIMEThl U SBJCHHSI B TPYIIBI MO OMpPEIEICHHBIM MPU3HAKaM, CPaBHUBATh,
KJaccuuIpoBath ¥ 000011aTh (haKThI U SBIICHNUS,

® BBIJICIIATH SIBIICHUE M3 OOMIETO psifa IPYTHX SBICHUMN;

® 13j1araTh MOJIYYSHHYIO HH()OPMALINIO, UHTEPIIPETHPYS €€ B KOHTEKCTE peliaeMoi 3aauu;

® OOBSCHATH SIBICHHUSA, MPOIIECCHI, CBSA3M M OTHOIICHMS, BBIABIISIEMbIE B XOJ€ MO3HABATEILHON U
MCCIIEIOBATEILCKON JIEeATENFHOCTH (IIPUBOIUTH OOBSICHEHHE C M3MEHEHHUEM (OPMBI MPEICTABICHIS,
OOBSCHSATSH, IeTANU3UPYS WK 0000111as1; O0OBSICHATH C 3aIaHHON TOUKH 3PEHUs);

OOyyarommiicst MOJTYYUT BO3MOKHOCTh HAYYHTHCSH

® BBIABJSITH W HA3bIBATHb IMPUYUHDBI CO6I)ITI/I$I, SIBJICHHUA, B TOM YHCJIE BO3MOXKHBIC / HaI/I6OHeC
BCPOATHBIC IMTPUYUHBI, BO3MOXXHBIC ITOCIICACTBUA 3aI[aHHOI\/JI IMPHUYUHBI, CAMOCTOATCIBHO OCYILICCTBIIAA
MIPUYMHHO-CJIE/ICTBEHHBIN aHAIIN3;

® OIpCACTATH JIOTUYCCKUEC CBA3U MCXKAY NpCIMETaMU W/nin SIBJICHUSIMU, 0003Ha4YaThH JaHHBIC
JIOTHYECKHUE CBSA3H C TIOMOIIbIO 3HAKOB B CXEME;

® CTPOUTH MOJICJIb/CXEMY Ha OCHOBE YCJIOBHH 3aJ]a4Ml H/WJIH CTIOC00a €€ PelIeHUs;

® CTPpOUTH CXEMY, AJITOPUTM HCﬁCTBHﬂ, HCIIPABJISITb UJIM BOCCTAaHABJIMWBATH HEN3BECTHBIN paHee
JITOPUTM Ha OCHOBE MMEIOLIETOCS 3HAaHUs 00 00BEKTE, K KOTOPOMY NPUMEHSIETCS alITOPUTM;

® COOTHOCHUTH ITOJTy4EHHBIE PE3YyIbTATHI TOUCKA CO CBOCH JEATEIBHOCTEHIO.

Kommynukarususie YY ]|

OO0yyarommiicss HAy4YuTCs:

® ONpeAEIATh BO3MOKHBIE POJIM B COBMECTHOM JIESTEIBHOCTH;

® UrpaTh ONPEIEICHHYIO POJIb B COBMECTHOM JESITENbHOCTH;

STIPUHUMATH MO3UIHIO COOECEIHNKA, TIOHIUMAs TIO3UIHIO PYroro, pa3indarh B €ro peYr: MHEHUE
(TOUKy 3peHus), J0Ka3aTeNbCTBO (ApryMEHTHI), (PaKThl; TUIIOTE3bl, aKCHOMBI, TEOPHH;

® OmpeneniaTh CBOM JCWCTBUS W JEWCTBUS TApTHEpa, KOTOPBIE CIOCOOCTBOBAIM  HITH
MPETIATCTBOBAIM MPOAYKTHBHONH KOMMYHHUKAIIUH;

® CTPOUTH [TO3UTUBHBIE OTHOILIEHHS B ITpoIiecce y4eOHO! U MO3HABATEIbHOM 8 1eATeIbHOCTH;

® KOPpPEKTHO M apryMEHTHPOBAaHHO OTCTaWBaTh CBOIO TOYKY 3pEHHsS, B IHCKYCCHH YyMETh
BBIIBUTaTh ~ KOHTPAPTYMEHTHI, TepedpasupoBaTh CBOIO  MBICIb  (BIQJICHUE  MEXaHHU3MOM
HKBHBAJICHTHBIX 3aMEH);



® KPUTHYECKH OTHOCUTHCSI K COOCTBEHHOMY MHEHHIO, C IOCTOMHCTBOM TPU3HABATh OIMMOOYHOCTH
CBOETO MHEHHUS (€CJIM OHO TaKOBO) M KOPPEKTHPOBATH

O0yyamuiics MoJy4uT BO3MOKHOCTh HAYYUThCS .

e rpeyIaraTh AbTEPHATUBHOE PEIIeHUE B KOH(QIUKTHOW CUTYaIUH;

® BBIJICJIATH OOIIYIO TOUKY 3pEHUsl B AUCKYCCHUU; — JOTOBAapUBATHCA O MpaBUJIaX U BOMpOCAxX AJIs
00CYXKJIEHUSI B COOTBETCTBHH C IOCTABJICHHOI Mepeja rpynmoi 3anadeil; — opraHu3oBbIBaTh yueOHOE
B3aMMOJICHCTBHE B IpymIe (ONpeaeisTh OOIIMe LENH, paclpeieisaTh pOjid, JOrOBApUBATHCS JPYT C
JIPYTOM H T. 11.);

® WCHOJBb30BaThb KOMIIBIOTEPHBIE TEXHOJNOTHMH (BKJIIOYas BBIOOpP aJeKBAaTHBIX  3ajaue
MHCTPYMEHTAJIBHBIX MPOTrPaMMHO-AIMIAPATHRIX CPEACTB U CEPBHUCOB) JUIS peIIeHUs] HHPOPMAIIMOHHBIX
U KOMMYHHKAIIMOHHBIX Y4€OHBIX 33/1a4, B TOM 4YHCJIE: BHIYMCIICHUE, HAMMCAHUE MMHCEM, COUMHEHUH,
JIOKJIa/I0B, pedepaToB, CO3JaHUE TPE3EHTALUN U Jp.;

® 1CII0JIb30BaTh UH(POPMALIMIO C YUETOM STUYECKUX U IPABOBBIX HOPM;

e co3gaBaTh MH(OPMAIMOHHBIE PECYpPCHl PA3HOTO THIA W JUI PasHBIX ayIUTOPHH, COOIIONATh
MH(POPMALMOHHYIO TUTHEHY U MpaBHia HHPOPMAITMOHHOW O€30MaCHOCTH.

TPEBOBAHUS K YPOBHIO NOAT'OTOBKHU BbIITYCKHHUKOB

BbBINyCKHUK HAYYHUTCH:

e coOmroaaTh mpaBmiIa OE30MacCHOCTH M OXPaHbI TPyAa Mpu padore ¢ y4eOHBIM U JTaOOpaTOPHBIM
000pynOBaHUEM;

® TIOHUMATh CMBICTI OCHOBHBIX (PH3MUECKUX TEPMUHOB: (PU3NUECKOE TEJO, (hU3MYecKoe SIBICHHUE,
¢busnveckas BeINYNHA, €TUHHUIB H3MEPCHUS;

® pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEUIUTh HpPHU MOMOIIM (PU3MYECKHX METOMOB;
aHAJIM3UPOBATh OTAEJbHBIE ATalbl MPOBEACHUSI HCCIEIOBAaHUI M HHTEPIPETHPOBATH PE3YJbTaThl
HaOJI0/IEHUH U OTBITOB;

® CTaBUTH OIBITHI 10 HCCIECIOBAHUIO (PM3MUECKUX SIBICHUNA WM (PU3MYECKHX CBOWCTB Tell 0e3
WCIOJIb30BAHUS TIPSIMBIX HM3MEPCHHIA; MPU 3TOM (QOpPMYyIUpPOBaThH NpoOiieMy/3agady y4eOHOTO
SKCIIEPUMEHTa; COOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOro 00OpyHOBaHUS; MPOBOAUTH OIBIT U
(b opMyITHpPOBATH BHIBOJIBI.

ITpumeuanue. ITpu npoBeneHnH ucciaenoBaHus (GU3NUECKUX SBICHUN M3MEPHUTEIbHBIE MPUOOPHI
WCIOJIb3YIOTCS JIUIIb KaK JATYMKUA HU3MepeHus (pU3MYEeCKHX BEIWYHMH. 3almUCH MOKAa3aHUM MpPSIMbBIX
U3MEPEHUH B 3TOM Cllyyae He TpedyeTcs.

® [IOHUMAaTh POJIb FIKCIIEPUMEHTA B NOJyYEHUU HAYYHON MH(POpMaIUY;

® [IPOBOJUTH MPSMbIE U3MEPEHUS PU3NYECKUX BEIMUMH: BPEMsI, PACCTOSIHUE, Macca Teja, 00beM,
cuiia, TeMiepaTypa, atMmoc(hepHoe aBiIeHHe, BIaKHOCTh BO3/1yXa, HANpsDKEHUE, CUJla TOKA; IPU 3TOM
BbIOMpATh ONTHMAJbHBIA CHOCOO M3MEPEHHS U HCIOJIb30BATh MMPOCTEHIINE METOJIbl OLEHKH
MOrPEMIHOCTEN UBMEPEHUN.

® [POBOJUTH MCCIEAOBAHUE 3aBUCUMOCTEW (DM3MUECKUX BEJIIMYMH C HMCIOJb30BAHUEM MPSMBIX
U3MEpEHUil: TpU OSTOM KOHCTPYHMPOBaTh YCTAHOBKY, (HUKCHUPOBATh pE3yJabTaThl MOJYYEHHOMN
3aBUCUMOCTH (PM3MUECKUX BEIMYUH B BHJE TaOJIUIl M TpadUKOB, J€1aTh BBIBOABI IO pPE3yJIbTaTaM
HCCIIEIOBaHMUS;

® IPOBOJUTH KOCBEHHBbIE H3MEpeHHs (PU3MUECKUX BEJIWYHMH: IpPHU BBHINOJIHEHUH H3MEpPEHUN
coOupaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, ClEQysd TMPEAJIO)KEHHON WHCTPYKUUHU, BBIYUCISTDH
3HAYeHHWE BEJIMYMHBl M aHAJIM3UPOBATh IOJYYEHHBIE PE3yNbTaTbl C Y4YETOM 33JaHHOW TOYHOCTHU
U3MEPEHU;

® AHAIM3MPOBATH CHUTyallMd MPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa, Yy3HaBaTb B HHX
MPOSIBJICHUE HM3YYEHHBIX (U3NYECKUX SBJICHUA WIM 3aKOHOMEPHOCTEH M TNPHUMEHSATh HMEIOLIHecs
3HAHUA JUISI UX OOBSICHEHUS;

® [IOHMMAaTh NPUHIMIMBI JEHCTBUS MAIIMH, NPHOOPOB M TEXHUYECKUX YCTPOMCTB, YCIOBUS HX
0€301MacHOT0 UCIOIb30BAHMSI B IOBCEAHEBHON KU3HU;



® JCMONB30BAaTh NPH BBIMOJHEHUH YYEOHBIX 3a7ad HAyYHO-TIOMYJSIPHYIO JIMTEPaTypy o
(bU3MUECKHX SBICHUX, CIIPAaBOYHBIC MaTepHaIbl, pecypchl IHTepHeT.

BoinycKkHuK nosyuum 603MO0MCHOCHb HAYYUMbCA

® O0CO3HABaTh LIEHHOCTh HAYYHBIX MCCIICJOBAHUH, pOJIb (PU3NKU B PACHIMPEHHUH MIPECTABICHUHA 00
OKpY’KaloIIeM MHpE U €€ BKJIaJl B YIy4llIeHHe KaueCcTBa KU3HU;

® JCIIONB30BaTh IPHEMBI IOCTPOCHUS (HU3MYECKUX MOAeiel, MOoucKa H  (GOopMyIHpOBKU
JOKA3aTeJIbCTB BBIIBUHYTBIX THIIOT€3 M TEOPETHYECKUX BBIBOJOB Ha OCHOBE SMIHMPHYCCKH
YCTaHOBJICHHBIX (DAaKTOB;

® CpPaBHMBATh TOYHOCTh H3MEPEHHs (HU3MYECKUX BEIMYMH MO BEIMYMHE WX OTHOCHTEIBHON
MOTPEUIHOCTH MPU POBEICHUH MPSIMbIX H3MEPEHHIA;

® CaMOCTOSITEIIFHO TPOBOJUTH KOCBEHHBIE M3MEPEHUS M HCCIEIOBAaHHUSA (U3MYECKHX BEIMYHH C
UCTIOJIb30BAHUEM PA3IMYHBIX CHOCOOOB HM3MEpeHUs] (U3UYECKHX BEIWYHMH, BBIOMpATh CpEICTBA
M3MEPEHUs C yUeTOM He0OX0IMMON TOYHOCTH U3MEPEHUil, 000CHOBBIBAThH BHIOOD crioco0a n3MepeHwus,
aJIeKBaTHOT'O MIOCTABJICHHOM 3a/1a4e, TPOBOJUTH OIICHKY JJOCTOBEPHOCTH HOJTYYEHHBIX PE3YJIbTATOB;

® BOCIIPUHUMATh MH(POpMAIUIO (PU3NYECKOTO COJEPKAHUA B HAYUYHO-TIONMYJISIPHOU JIHTEpaType U
CpencTBax MaccoBOi MH(OpMaNNU, KPUTHYECKH OLCHUBATh MOIYYCHHYI0 HH(OpMaNUIo, aHATIH3UPYS
ee coJiep)KaHKe U JaHHbIE 00 UCTOYHHUKE HH(POPMAIINH;

e co3/1aBaTh COOCTBEHHBIC MMCHbMEHHBIC M YCTHBIE COOOLICHUS O (PU3NYECKUX SBICHHUSIX Ha OCHOBE
HECKOJIBKMX HCTOYHHMKOB HH(OPMAIMH, CONPOBOXKAATh BBICTYIUIGHHE Npe3eHTAlel, yYUTHIBas
0COOCHHOCTH ayJUTOPHH CBEPCTHUKOB.

Mexannuyeckue siBJCHUSA

BbInyCKHUK Hay4YuTCH:

epacIiO3HABATh MEXAHUYCCKHUE SIBJICHHUSI U OOBSCHATH HA OCHOBE MMCIOIIUXCSI 3HAHWH OCHOBHBIC
CBOMCTBAa WJIM YCIOBUS NPOTEKAHUS 3TUX SIBICHUI: pPAaBHOMEPHOE M HEPAaBHOMEPHOE JBUKEHHUE,
PaBHOMEPHOE U PaBHOYCKOPEHHOE MNPSAMOJIUMHENHOE IBUKEHHE, OTHOCUTEIBHOCTh MEXAHMYECKOTO
NBIDKEHUS, CBOOOJIHOE TMIaJICHUE TeJl, pPaBHOMEPHOE [BMIXKEHHWE TI0 OKPYKHOCTH, HHEpIHUS,
B3aUMO/ICICTBUE TEJl, PEAKTUBHOE JBUKEHUE, Iepeada JaBiICHUs TBEPAbIMU TEJIaMU, KUJIKOCTSIMH U
razamu, atMoc(epHoe JaBJICHUE, IJITaBAHUE TEJ, PABHOBECUE TBEPABIX TEJ, MMCIOIINX 3aKPETUICHHYIO
OCb BpallleHHUs, KoieOaTeIbHOE IBI)KEHUE, PE30HAHC, BOJTHOBOE JIBYKEHUE (3BYK);

®OMHCHIBATh HW3YYCHHBIE CBOMCTBA TEM W MEXAHWYECKUE SIBJICHUS, HUCIONB3Ys (U3HUECKHE
BEJIMYUHBIL: TyTh, IEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, MepHo]| oOpalleHus, Macca Teia, MIOTHOCTh
BEIIECTBA, CWiIa (CWiIa TSKECTH, CHUJIa YIOPYrOCTH, CWJIa TPEHHUs), NaBIICHHE, HMITYJIbC Tela,
KHHETUYeCKasi SHEPrus, MOTeHIIUaIbHas SHEPTUsi, MeXaHuyeckas paboTa, MeXxaHHYecKas MOIIHOCTH,
KIIJI mpu coBeprieHnu pabOThI ¢ MCTIOIB30BAaHUEM ITPOCTOTO MEXaHU3Ma, CHJIa TPEHUs, aMIUTUTY/Ia,
MeproJ] U 4acToTa KojeOaHWM, JUIMHA BOJHBI MU CKOPOCTh €€ pacHpOCTpaHEHUs; MPHU OMHCAHUU
MPaBUIILHO TPAKTOBAaTh (PU3MUECKUN CMBICI HCIIONB3YEMBIX BEJIMYUH, UX OOO3HAUCHUS U €IUHHIIBI
U3MEpEeHUs, HaXOAUTh (OPMYIbI, CBS3BIBAIOLIME JaHHYIO (U3NYECKYI) BEIHYHUHY C JPYTUMHU
BEJIMYMHAMU, BEIYHUCIIATH 3HAYCHUE (PU3HMUECKON BEIUYUHBI;

® AHANMM3UPOBATH CBOMCTBA TEJ, MEXAaHUYECKHE SBJICHHS U IMPOLECCHI, UCIONB3Yys (PU3NYECKUE
3aKOHBI: 3aKOH COXPAaHEHUs DHEPIUH, 3aKOH BCEMHUPHOIO TATNOTEHHUsI, NIPUHLUI CYHEPHOZULMU CHII
(Haxoxxnaenue papHoaeicTByromel cuibl), [, IT u 111 3akonsl HetoTOHA, 3aK0OH cOXpaHEeHUs UMITYJIbCa,
3akoH ['yka, 3akoH [lackams, 3akoH Apxumena; MPU 3TOM pa3aUyYaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA M €r0 MaTeMaTUYECKOE BBIPAKECHUE;

® pa3nuyaTh OCHOBHBIC MPHU3HAKM HM3YUYEHHBIX (DHU3MUECKUX MOJEJei: MaTepualbHas TOYKa,
HWHEpIMaIbHas CUCTEMA OTCUYETA;

e pemarh 3a7aud, HUCHONB3YS (U3MUECKHE 3aKOHBI (3aKOH COXPAaHEHHUs JHEPruu, 3aKOH
BCEMUPHOI'O TATOTEHUS, pUHIUI cynepriosuuuu cui, I, 11 u 11 3akonsr HeroTOHA, 3aK0H coOXpaHeHus
WUMITYJIbCa, 3aKoH ['yka, 3akoH Ilackamns, 3akoH Apxumena) u GOpPMYJIbI, CBA3BIBAIONINE (HU3NIECKUE
BEJIMYUHBI (IIyTh, CKOPOCTh, YCKOPEHUE, Macca Teja, IJIOTHOCTh BEUIECTBA, CUJIa, JABIICHHUE, UMITYJIbC
Tena, KUHETHUYECKas DHEpPrus, IOTEHIMadbHas DJHEPrus, MeXaHuuyeckas pabora, MexaHWdecKas
MotHocTh, KITJ] mpocToro Mexanu3ma, cuiia TpEHUS CKOJIbKEHUS, K03 PUIIMEHT TpeHus, aMILIUTY/1a,
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MEPUOJT U YacTOTa KOJICOaHUH, UTMHA BOJHBI U CKOPOCTh €€ PacIpOCTPAHEHUs): Ha OCHOBE aHAIHM3a
YCIOBUSl 3aJ]aud 3alKChIBaTh KPAaTKOE YCIOBHUE, BBIACIATH (DU3MUYECKHE BEITUYHMHBI, 3aKOHBI U
dbopMysbl, HEOOXOMUMBIE IS €€ PpEHICHWs, TPOBOJUTH pacueThl W OICHWUBATh PEATbHOCTH
MOJIYYEHHOTO 3HAYCHUS (PU3HUECKON BEIINYNHBI.

Boinycknuk noayuum 603mMo0MCcHOCHb HAYUUMBCA .

®1ICTIONB30BATh 3HAHMS O MEXAHMYECKUX SIBIICHUSX B TMOBCEIHEBHOM XU3HU IJIsi 0OCCIICUCHUS
0€30MacHOCTH TIpU OOpaIleHUH C TMPUOOpaMU U TEXHHUYECKUMHU YCTPOWCTBAMH, ISl COXPAHCHHUS
3I0POBbSI U COOJIFOJICHUSI HOPM S3KOJIOTMYECKOTO IOBEICHUS B OKpYKAIOUICH cpene; MPUBOIUTH
MpUMEpPbl TIPAKTHYECKOTO HCIOJIIb30BaHUS (U3NYECKUX 3HAHUH O MEXaHWYECKHUX SIBICHUSX U
GU3NYEeCKUX 3aKOHAX; MPUMEPHI KCIIOJB30BaHMUsSI BO30OHOBISIEMBIX HCTOYHUKOB OJHEPIHU;
IKOJIOTHYECKUX TTOCIIEICTBUN UCCIICIOBAHUSI KOCMUYECKOTO MMPOCTPAHCTB;

® DPa3IMYaTh TPaHUIBl MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, MOHMMATh BCEOOIIUI XapakTep
(yHIIaMEHTAJILHBIX 3aKOHOB (3aKOH COXpPAaHEHHS MEXaHWYECKOW OSHEPruu, 3aKOH COXPAHCHUS
UMITYJIbCA, 3aKOH BCEMHUPHOTO TITOTCHHS) M OTPAHHMYEHHOCTh WCIOJB30BaHUS YaCTHBIX 3aKOHOB
(3akoH ['yka, Apxumena u ap.);

® HAaXOAWTH aJIEKBATHYIO MPEJIOKEHHOH 3a/1a4e (PU3NIYECKYI0 MOAEIb, pa3peniats mpodieMy Kak
Ha OCHOBE MMEIOIIUXCSl 3HAHUW TI0 MEXaHHWKE C MCIIOJIb30BaHUEM MATEeMAaTHYeCKOro armapara, TaK
IIPH IIOMOIIIA METOJIOB OIICHKH.

TenoBble ABIeHUSA

BBINyCKHUK HAYYHUTCH:

® pacCrio3HaBaTh TCIIJIOBLIC ABJICHUSA U 0OBSICHATH Ha Oase HUMCIOIIUXCA 3HAHHUH OCHOBHBIC CBOMCTBA
WIA YCJIOBUS TPOTEKAHWsI ITHX sBICHHNA: aupy3us, M3MEeHEHHEe o0beMa Tell TPU HarpeBaHHUU
(oxnaxxaeHuu), OoJplIas CXKMMAEeMOCTh T'a30B, Majlas CXKHMMAaeMOCTh KMJIKOCTEH W TBEpPAbIX TEI;
TEIUIOBOE paBHOBECHE, HCIApEHUE, KOHACHC AN, IJIaBJICHUE, KPUCTAJUIN3ALMsl, KUIIEHUE, BIAXKHOCTh
BO3/yXa, pa3IMyHble CIOCOObI Terlonepenauyr (TEIUIONPOBOAHOCTb, KOHBEKLHUS, H3IydeHUE),
arperaTHbIC COCTOSAHUSA BCUICCTBA, IMOITIOMICHUC SHEPIruu IMpU UCIAPCHHUU KUJIKOCTU U BBIACIICHHUEC €C
IIpY KOHJEHCALVHY I1apa, 3aBUCUMOCTb TEMIIEpATypbl KUIIEHUS OT JaBJICHMSI,

®OINMChIBATh U3Y4YCHHBIC CBOMCTBA TE€I M TEIUIOBBIC SABJICHUSA, UCIIOJIb3Ys (1)HBI/I‘ICCKI/IG BCIINYUHBI:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS DJHEPIUs, TEMIEpaTypa, YACIbHAas TEIUIOEMKOCTb BEILECTBa,
ylenbHas TEIUIOTa IUIABJICHUS, yJelIbHas TEIUIoTa MapooOpa3oBaHMs, yJelbHas TEIJIOTa CrOpaHus
TOIJINBA, KO3(PUIMEHT MOJE3HOro AEWUCTBHUS TEIJIOBOIO JBUIaTeNsl; MPHU ONUCAHUM MPABUIIBHO
TPAKTOBATb (1)H3H‘I€CKI/II>1 CMBICJI HCIIOJIB3YEMBIX BCIWYHH, UX 0003HaueHus U CAWHUIBI U3MCPCHUA,
HaxoAuTh (OpMyJbl, CBSA3BIBAIOIIME JaHHYI (DU3MUYECKYI0 BEIMYMHY C JAPYTUMHM BEJIMYMHAMU,
BBIYUCIIATH 3HAYCHUEC q)HSHHCCKOfI BCJIMYHHBI,

® QJHANU3MPOBATHh CBOMCTBA TE€J, TEIUIOBBIE SIBIEHHS W IIPOLECCHI, MCIIONb3ysd OCHOBHBIE
II0JIO’KEHHSL aTOMHO-MOJIEKYJIIPHOTO YUYE€HHUS O CTPOCHUH BELIECTBA U 3aKOH COXPAHEHUS SHEPTUH;

® pasjin4yaTb OCHOBHBLIC IMPU3HAKH W3YyYCHHBIX (1)I/I3I/I‘-I€CKI/IX MOI[CJ'ICfI CTPOCHUA ra3osB, )KI/II[KOCTGI\/'I
U TBEPJBIX TEII;

® [IPUBOJWUTHL HNPHUMEPBI MNPAKTHYCCKOI'O HCIIOJIB30BAHUA q)mnqecxnx 3HAHUH O TEINIOBBIX
SIBJICHUAX

epelIaTh 3aJaud, MCIOJb3ysl 3aKOH COXPAHEHUs HHEPIUU B TEIUIOBBIX Ipoleccax U (opMyIbl,
CBA3BIBAIOIIINEC (1)I/I3I/I‘ICCKI/IG BCJINYHHBI (KOJ'II/I‘-ICCTBO TCIUIOTHI, TEMIICpATypa, YACIbHAaA TCIIJIOCMKOCTDh
BEIIECTBA, y/eJbHAs TEIUIOTA IUIABJICHHUS, YAeIbHas TEIUIOTa MapooOpa3oBaHMs, yJelbHas TEIoTa
CrOpaHus TOIJIMBA, KOA(G(ULMEHT MOJIE3HOTO JAECHCTBUS TEIJIOBOIO JABUraTeNs): HA OCHOBE aHallM3a
yCIOBHS 3aJjaud 3alMChIBaTh KPaTKOe YCIOBHE, BBIIENIATh (U3NUYECKHUE BEIWYMHBI, 3aKOHBI H
CbOpMy.TIBI, H€O6XO)II/IMI)Ie g €€ pCIICHHs, IMPOBOAWTH pPaCUC€Tbl MW OLCHUBATH PCAIbHOCTH
MOJTyYEHHOT'0 3HaYeHUs (PU3NUIECKOI BETUUNHBI.

Boinycknuk nonyuum 603mM03#cCHOCHIb HAYUUMBCA .

® UCMOJb30BATh 3HAHUS O TEIUIOBBIX SIBJIEHUSX B MOBCEAHEBHOM XM3HM i oOecrmeueHus 11
0€30MacHOCTH TMpH OOpallleHuH C NMpUOOpaMU M TEXHHUUECKUMH YCTPOMCTBAMH, JUISI COXpaHEHHUs
3I0pOBbS U COOJIIOJIEHUSI HOPM SKOJOTHYECKOro IOBEJIEHUS B OKpY’Kalollell cpenie; MPUBOIUTH
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MPUMEPBI SKOJIOTHYECKUX TOCIEICTBUNH pabOThl OBUTATENeil BHYTPEHHETO CrOpaHMsl, TEIUIOBBIX M
TUAPOIIICKTPOCTAHLINM;

e pa3iuyuaTh TPaHULIBI MPUMEHUMOCTH (DHU3MUYECKHUX 3aKOHOB, MOHUMAaTh BCEOOUINI XapakTep
(dbyHIaMeHTaIbHBIX (U3UYECKUX 3aKOHOB (3aKOH COXPAHEHHS SHEPIMHM B TEIUIOBBIX Ipoleccax) U
OTPaHUYEHHOCTH UCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

® HAXOJIUTh aJICKBAaTHYIO MPEIIOKEHHON 3aaue (PU3HUECKYI0 MOJIeNb, pa3pelaTh npoldiaemMy Kak
Ha OCHOBE HMMEIOUIMXCSA 3HAHHUM O TEIUIOBBIX SBJIEHUSX C MCHOJIB30BAHUEM MAaTEMAaTHYECKOIO
anmnapara, Tak ¥ Ipy IIOMOILN METOJ0B OLIEHKH.

JeKTpUYeCKHe M MATHUTHBIE SIBJIEHUS

BbInyCKHHUK HAYYHTCS:

®pacro3HaBaTh JJICKTPOMArHUTHBIC SBICHUA M OOBSACHATH HAa OCHOBE HMEIONIMXCS 3HAaHHUH
OCHOBHBIC CBOWCTBA WJIM YCJOBHUS NMPOTEKAHUS ITHX SBJICHUH: DJICKTPU3AaLUsS TEJN, B3aUMOJCHCTBHE
3apsJI0B, JIEKTPUUECKHUIN TOK U €ro JeHCTBUS (TEIUIOBOE, XUMUUECKOE, MarHUTHOE), B3aUMOJICHCTBHE
MarHuTOB, JEKTPOMArHUTHAS WHIYKIUS, IEHCTBUE MAarHUTHOTO IIOJI HAa TMPOBOJHHUK C TOKOM M Ha
JBIDKYIIYIOCS 3apsOKCHHYIO YacTHILy, JCHCTBHE 3JICKTPUYECKOTO IOJS Ha 3apsHKCHHYIO YacTHILY,
AIIEKTPOMArHUTHBIE BOJIHBI, NPSMOJIMHEHHOE pPaclpoCTPaHCHHE CBETA, OTPAKECHUE M IPEIIOMIICHHUE
CBETa, IUCIEPCHS CBETA.

® COCTaBIIATH CXEMBI HJICKTPHUUECKHX IIeTIel C IMOCIe10BaTeIbHBIM 1 MapaIIeIbHBIM COSIMHEHHEM
3JIEMEHTOB, Pa3jMyasi YCIOBHbIE OOO3HAYCHHUS AJIEMEHTOB JJIEKTPUYECKUX Ienei (MCTOYHHMK TOKa,
KITI0Y, PE3UCTOP, PEOCTAT, JIAMIIOUYKA, aMIEPMETP, BOJIBTMETD).

® HCIOJNB30BaTh ONTHYECKHE CXEMBI Ui TOCTPOSHHsS H300paKeHHH B IUIOCKOM 3€pKajlie U
coOuparoIei JIMH3e.

® ONUCHIBATh M3YYEHHBIC CBOMCTBA TEJN M AJICKTPOMArHUTHBIC SIBICHHUS, UCIIONB3YS (U3HMUSCKHE
BEJIMYMHBL: JJCKTPUYECKUH 3apsijl, CWIa TOKa, ODICKTPHUUECKOE HaNpsDKEHHE, DSJIEKTPHYECKOe
COIIPOTHBIICHUE, YIIEIbHOE COMPOTUBIICHHE BEIIECTBA, pab0Ta AIEKTPHUECKOTO I0JIsI, MOLTHOCTh TOKa,
(OKyCHOE paccTOSIHUE M ONTHYECKAsk CHJIA JIMH3BI, CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJTMHA BOJIHBI
M 4aCTOTa CBCTA; IIPU OMUCAHUKU BEPHO TPAKTOBATH (1)I/ISI/I‘ICCKI/II>'I CMBICJI MCIIOJIB3YCMBIX BCJIWYHH, UX
00O03HAYEHHs W EIUHMIBI U3MEPEHHUsS; HAXOAUTh (OPMYJIbI, CBA3BIBAIONINE TaHHYIO (U3UUECKYIO
BCJIIMYHHY C APYTUMH BCIIMUYUHAMMU.

® aHAJIM3MPOBATH CBOMCTBA TeJ, YJIEKTPOMArHUTHbIE SBJICHUS U MPOLIECCHI, UCTIONIB3Ys (PU3NUECKUe
3aKOHBI: 3aKOH COXPAHEHHUs AIIEKTPHUYECKOTO 3apsinia, 3akoH OMa /s ydacTka 1emnu, 3akoH J[koyis-
JleHna, 3aKOH MNPSAMOJIMHEHHOIO paclpOCTPaHEHHs] CBETa, 3aKOH OTPaXXEHHsS CBeTa, 3aKOH
MIPEJIOMJICHHUS CBETA; IIPU STOM pa3jnyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M €T0 MaTeMaTHUECKOe
BBIpa)KEHUE.

® IPUBOAUTD MIPUMEPHI MPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUN O 3JIEKTPOMAarHUTHBIX
SABJICHUAX

epelIaTh 3a/1a4M, UCTONb3Ys (pU3NUecKre 3aKOHbI (3akoH OMa JiIs yyacTKa Lenu, 3aKoH J[xoyms
JleHna, 3aKOH TPSMOJMHEHHOTO paCIpPOCTPAaHEHHsI CBETa, 3aKOH OTPAXCHHS CBETa, 3aKOH
IpeJoMIIEHUs cBeTa) U (OpMyIibl, CBsI3bIBAtOLINE (PU3NYECKHE BEIIMYMHBI (CHIa TOKA, SJEKTPUUECKOE
HaNpsDKCHHUE, DJEKTPUYECKOE COMPOTUBIICHWE, VIENbHOE COMPOTHBIICHHWE BEIIECTBa, padoTa
JIEKTPUUYECKOTO TOJIsl, MOLTHOCTh TOKA, (DOKYCHOE PACCTOSHUE U ONTHYECKAasl CHUJIa JIMH3bI, CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, (OPMYIBI pacueTra dJIEKTPUYIECKOTO
COIIPOTHBIIEHUS] NPU TOCIEA0BATEIbHOM U TMapajuleIbHOM COEJUHEHUU IPOBOJHUKOB): Ha OCHOBE
AaHAJIM3a YCJIOBHUA 3aJla4yM 3allMCbIBATh KPATKOC YCIOBHUEC, BBIACIATH (i)I/I?)I/I‘-IeCKI/Ie BCJIIMYHHBI, 3aKOHbI U
bopMynbl, HEOOXOMUMBIE JJIsi €€ PpEIIeHUs, IPOBOJUTH pacuyeThl U OICHHWBAaTh pPEANTbHOCTb
MOJIyYEHHOT0 3HaU€HUs (PU3HUECKOI BEIINYNHBI.

Boinycknuk nosyuum 603M0MCHOCHIb HAYUUMBCA.

® ICIIOJB30BaTh 3HAHUA 00 OJICKTPOMAariuTHBIX ABJICHUAX B HOBC@JIH@BHOﬁ KHU3HU [OJIs1
oOecrnieueHrs O€30MACHOCTH MpH OOpalleHuH ¢ MpudopamMu U TEXHUUYECKUMHU YCTPOWCTBAMHU, IS
COXpaHEHMs 3/I0pOBbsI M COOJIOAECHUS HOPM SKOJIOTMYECKOrO MOBEACHMS B OKpYXKaoILIeH cpene;
IMPUBOJUTH MIPUMEPHI BIUAHUA DJICKTPOMArHUTHBIX I/I3J'Iy"IeHI/H71 Ha )XUBBIC OPraHU3MBbI,



e pa3nuyuaTh TPaHULIBI MPUMEHUMOCTH (DU3MUYECKHUX 3aKOHOB, MOHUMAaTh BCEOOLINI XapakTep
(yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPAaHEHHUS JJIEKTPUYECKOro 3apsa) M OrpaHUYEHHOCTD
HCII0Ib30BaHUSI YACTHBIX 3aKOHOB (3akoH OMa JiJ1s yyacTKa 1enu, 3akoH Jxoyns-JIenua u ap.);

® CIIOJIb30BAaTh NPUEMBbI MOCTPOCHMSI (U3MUECKUX MoOAeNed, Moucka u (OPMYIUPOBKU
JTOKA3aTeNIbCTB BBIJIBUHYTHIX THUIIOTE3 U TEOPETUYECKHX BBIBOJOB HA OCHOBE SMIIUPUYECKU
YCTaHOBJICHHBIX (DAKTOB;

® HAaXOAWTH aJIEKBATHYIO MPEJIOKEHHOH 3a/1a4ue (PU3NIYECKYI0 MOEIb, pa3peniaTts mpodieMy Kak
Ha OCHOBE MMEIOIIMXCSA 3HAHUM 00 DIIGKTPOMAarHUTHBIX SBJICHUSIX C  HCIOJIb30BAaHUEM
MaTEeMaTHYeCKOro anmnapara, Tak U P MOMOIIU METOJ0B OLICHKHU.

Conep:kanue y4eOHOIo npeamera
10 kaacc

®u3uKa ¥ MeTOAbI HAYYHOI0 MO3HAHUSA

®usuka kak Hayka. HaydHble METOABI NTO3HAHUSA OKPYXKAIOLIETO MUpAa M UX OTIUYHSA OT JPYTHX
METOZ0B II03HaHUs. POJIb 3KCIIEPUMEHTA U TEOPUU B IIPOLIECCe MO3HAHUA NpUpoabl. MozenupoBaHue
¢bu3nyeckux siBieHuil u nmpoueccos®. Hayunsle runore3sl. @usnueckue 3akoHbl. Guznyeckue TeOpuu.
I'panuubl mpuMEeHUMOCTH (U3NYECKUX 3aKOHOB M Teopuil. [lpuHnmn coorBercTBHs. OCHOBHBIC
3JIEMEHTHI (PU3HUECKON KapTUHBI MUpA.

MexaHnuka

Kunemaruka. Mexanuueckoe JABwxeHue. MarepuanbpHas Touka. OTHOCUTEIBHOCTD
MexaHuueckoro nswkeHus. Cucrema orcuera. Koopnunartsl. Bekrop mnepememenus. CKOpOCTb.
VYckopenue. IlpsamonuHeliHoe IBUKEHHE C TOCTOSIHHBIM ycKopeHueM. (CBOOOJHOE MaJeHHE Tel.
JIBM>KEHHE Tela 10 OKPYKHOCTH. LIeHTpoCcTpeMuTEIbHOE YCKOPEHHUE.

Kunematuka tBepnoro rena. [loctynarensHoe nBuxenue. BpamarenbHoe 1BUKEHUE TBEPAOTO
Tena. YIiIoBas U JIMHEHHAasi CKOPOCTH BpalllEHUS.

Junamuxa. OcHOBHOE yTBepkJaeHue MexaHuku. llepBbiii 3axkon HproTona. MHepruaibHble
cucteMbl orcyera. Cuna. CBsizb Mexay cuiaoll u yckopeHueM. Btopoit 3akon Hsrorona. Macca.
Tpernii 3akoH Herotona. [Ipuniun otHOcHTenpHOCTH [ anuies.

Cunel B npupoge. Cuna TAroreHus. 3aKOH BCEMHUPHOro TAroreHus. IlepBas xocmuueckas
ckopocTb. Cuita Tskectu U Bec. HeBecomocts. Cuna ynpyroctu. 3akoH ['yka. Cuiibl TpeHusl.

3aKkoHbI coOXpaHeHHsl B MexaHHMKe. mmynbc. 3akoH coXpaHEHMs] MMITyJbca. PeakTuBHOE
neuxkenue. Pabora cuibl. Kunernueckas sHeprus. lloreHuumanbHas sHeprusi. 3aKOH COXPAaHEHHUS
MEXaHUYECKON YHEPTUU.

DJIeMeHTbI CTATHKH

PaBHoBecue. Buubl paBHOBecus. MOMEHT CHIIbI. YCIIOBHS PaBHOBECHS TBEPAOrO Tela.
PaBHOBecue prpiyara.

Hcnonb3oBaHue 3aKOHOB MEXAHUKH JUI OOBSICHEHMs ABMKEHUS HEOECHBIX TNl M JJIS pa3BUTHS
KOCMUYECKHX uccienoBanuil. Ilpaktuueckoe npumeHeHHe (U3MUECKUX 3HAHUM B IOBCEIHEBHOM
YKU3HU JUUIS UCIIOJIB30BAHUS IIPOCTBIX MEXAHU3MOB, HHCTPYMEHTOB, TPAHCIIOPTHBIX CPECTB.

®poHTAIbHBIE JJa0opaTopHbIe PpadoThI (C UCNOJb30BaHUEeM 00opyaoBanus «Touka pocray)
JlaGopaTtopnas pabota Ne 1 «MccnenoBanue paBHOYCKOPEHHOTO MPSIMOJIMHEWHOTO JIBUYKEHUS
JlaboparopHas pabota Ne 2«/3yuenne ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHOY
JlaboparopHas padora Ne 3 «/3y4yeHune OBUKEHHS Tea MO OKPY>KHOCTH TMOJ JAEHCTBUEM CHII
YOPYTOCTH U TSIKECTH

JlaGopatopnast pabora Ned «MccrmemoBanne HW3MEHEHHsS Beca Teja MPU €ro JIBIKCHHH C
YCKOPEHUEM

JlaGopatopHas pabota Ne 5 «M3ydenue koa¢ppumenTa TpeHus CKOIbXKEHUS»



Mouekyasipuas puszuka

OcHOBBI MOJIeKYJISIpHOH (u3uKU. BO3HUKHOBEHHE AaTOMUCTHYECKOW THMIOTE3bl CTPOCHMUS
BEILIECTBA U €€ SKCIEpPUMEHTAIbHbIC JOKa3aTrenbcTBa. PasMmepnl u macca monekyin. KonmuectBo
BemectBa. Moub. [locrosinHas ABoranpo. bpoyHoBckoe aBuxkenue. Cuibl B3aUMOJEHCTBUSI MOJIEKYJI.
CrpoeHue T1a3000pa3HBIX, JKUIKAX M TBEPIbIX Tel. TemaoBoe MABWKEHHWE MOJEKyIl. Mojenb
naeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KUHETUUECKOW TEOPUH ra3a.

Temneparypa. JHeprusi TeIJIOBOI0 JBH:KEHHS MOJIeKYyJ. TemioBoe paBHOBECHE.
Omnpenenenue Temmeparypbl. AOcomoTHas TemmepaTrypa. Temmeparypa — Mepa cpenHel
KMHETUYECKOM YHEpruu MoJieKys. M3aMepenre ckopocTei IBHKEHHST MOJIEKYJI Ta3a.

YpaBHeHHe COCTOSIHUA HI€AJIbHOIO ra3a. YpapHenue Menneneesa— Kitaneitpona. ['a3oBbie
3aKOHBI.

Tepmoaunamuka. Buyrpennsis sueprus. Pabora B Tepmogunamuke. KonuuecTBo TEMIOTHI.
Temmoemkocts. IlepBbiii 3akoH TepMmoguHaMuKH. M3omporecchl. AnuabaTHblii Tporiecc. Btopoi
3aKOH TEPMOJMHAMUKU: CTATUCTHUYECKOE HCTOJIKOBAaHHME HEOOpPaTMMOCTH MPOLECCOB B MPHUPOJE.
[Topsnok u xaoc. TemioBble ABUTaTenu: JBUraTelb BHYTPEHHETO cropanus, nusens. KIIJ[ neurartenei.
[IpoGieMbl 3HEPTETUKH U OXPaHbI OKPYKAIOIIEH CPeIbl.

B3aumMHoe mpeBpamieHue :KuUAKocTeil M ra3os. TBepable Tesa. VcmapeHue U KuICHUE.
Hacpimennsiii map. Bnaxnocts Bo3ayxa. Kpucrtamimueckue u amopdublie Tena. IlnaBnenue u
OTBEpJieBaHKE. Y PaBHEHHE TEIUIOBOTO OasiaHca.

DpoHTAIBHBIE JJA00paTOPHbIE PA00THI (¢ HCNOJIb30BaHNEM 000pynoBanus «Touka pocray)
JIaboparopHas pabota Ne 6 «3yueHue H30TepMUIECKOTO MTPOLIECca

JIaGoparopnas padota Ne 7 «/3yueHune ypaBHEHHs COCTOSIHHS UACATHHOTO ra3a

JlaboparopHast pabota Ne 8 «M3mMepeHrne OTHOCUTEIILHOM BIIAXKHOCTH BO3IyXa»

JIaGoparopHnast pabora Ne 9 «M3mepenne TemmnepaTypbl KpUCTAUIM3AUN U YICIBHON TeMIIepaTyphl
TUJIaBJICHUS BEUIECTBAY

JIEKTPOANHAMHKA
DJIeKTPOCTATUKA. DJIEKTPUUECKUI 3apsig W dSJIEMEHTApHBIC YaCTHIbl. 3aKOH COXpaHEHUs
AJEKTpUYECKOTo 3apsiaa. 3akoH Kynona. Dnektpuyeckoe mnoje. HanpsyKeHHOCTh 3JIEKTPUUYECKOTO
nons. [IpuHmmn cynepno3unuu nosieil. [IpoBOIHMKH B 3JIEKTPOCTATUYECKOM ToJie. [IUAIEeKTpUKH B
anektpudyeckom node. Ilonspuzanus nusnekTpukoB. [loTeHIMATBHOCTD 3JIEKTPOCTATUYECKOTO MOJIS.
[ToTeHunan u pa3HOCTh MOTEHLMAIOB. DJIEKTPOEMKOCTh. KoHIeHCAaTOphl. DHEprus 3JIEKTPUUYECKOrO
T0JIs1 KOH/AEHCaTopa.

Pacnpenenenne 4yacoB 110 TEMaM

Ne Paspnen KonnuyecrBo | Konrponbnas | JlaboparopHbie
4acoB pabora padoThI

1. Beenenne. @usuka u QuandecKkue 2
METOBI H3yUESHUST IPUPOIBI

2. Mexanuka 46 4 5

3. OcHoBBI MOJIEKYJISIPHO- 35 2 4
KMHETUYECKON TEOpUHU u
TEPMOJIMHAMUKH
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4, OCHOBBI JIEKTPOAMHAMUKH: 15 1 1

MMOBTOPEHHE 4
Hroro 102 gyaca

11 kiacc (102 yaca)

Pa3nen 1. «DnexkTpogunamukay (mpoaoJrkeHue) (23 u.)

Tema 1. «IlocTOSAHHBII 3J1eKTPUYECKHH TOK» (9 u.
JIecTBHSI 3JIEKTPUUECKOTO TOKA. Y CJIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOro Toka. CTOPOHHUE CHUIIBI.
DNEeKTpUUECKUH TOK B MPOBOJHHUKAX. 3aKkoH OMa J1s ydactka uenu. ConpoTUBIEHHE IPOBOJHHUKA.
3aBHUCUMOCTb CONPOTHUBIICHUS OT TeMIlepaTypsl. [ CBEpXIIPOBOIUMOCTD. |
Coenunenue MpOBOAHUKOB. PaboTa M MOIIHOCTH 3JIEKTPUUECKOrOo Toka. 3akoH Jxkoyns-Jlenua.
W3mepenue cuibl ToKa, HANPSHXKEHUS U COMPOTHUBIICHUS B AJIEKTPUUYECKOM HEenu. DIeKTPOABIKYIIAS
cuna. Ucrounuku Toka. 3akoH OMa Jyist OJTHOM 1enu

@poHTATbHBIE JTa00paTOPHBIE PadoThI (C HCMOIb30BaHNeM 000opynoBanus «Touka pocray)
Jlaboparophast pabota Nel «M3mepenne D/]C 1 BHYyTpEHHETO COMPOTUBIICHUS UCTOYHHKA TOKAY

Tema 2. «JnekTpuyeckuii Tok B cpeaax» (5 4.)
DKcrepuMeHTaIbHbIe 000CHOBAaHUS 3JIEKTPOHHON MPOBOJMMOCTH METAJUIOB. DJIEKTPHUYECKHI TOK B
pacTBOpax M paciuiaBax AJEKTPOJIUTOB. [3akoH anekTpoinza dapasnes.] DNeKTpUUECKU TOK B ra3ax.
[PaznuyHble THIBI CAMOCTOSTENLHOTO pa3psna. [Ina3ma.] DnekTpudeckuii TOK B BaKyyMme.
DNEeKTPUYECKU TOK B TIOITYIPOBOJHHUKAX. [10TypOBOTHHKOBEIE TPHOOPHI.

DpoHTAIBHBIE JJA00paTOpPHbIEe PA00THI (¢ HCNOIb30BaHNEM 000pynoBanus «Touka pocray)
JlaboparopHast pabota Ne 2 «M3roToBlIeHUE TaTbBAHUIECKOTO AJIEMEHTA U HCIIBITAHKUE €T0 B
IEUCTBUN
JIaGoparopnas padota Ne 3 «VccrnenoBaHue 3aBHCUMOCTH COMTPOTHBIICHHSI TTOJIYIIPOBOHUKA OT
TEeMIIEPATypPhI

Tema 3. «Maruutnoe mose» (5 4.)
MaruuTHbplE B3aUMOJECUCTBUA. MAarHuTtHoe mMojie TOKOB. MHAyKUMS MarHuTHOro mnois. JInHum
MarHuTHOM MHAYKIMH. [[elicTBHe MArHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM. 3aKOH Amnepa.
JIBr>KeHre 3apsKEHHBIX YacTUIl B MarHuTHOM Tosie. Cuiia Jlopeniia. MarHuTHBIE CBOWCTBA BEIIECTBA.

Tema 4. «JnexkTpoMarauTHas HHAYKIus» (14 41.)
Onpitet @apanes. Maruuthbiii notok. [lpaBuno Jlenna. 3akoH SJIEKTPOMArHUTHOW WHIYKIWU.
BuxpeBoe anexrtpuueckoe nose. [DC mHAYKIMM B IBHXKYyLIEMCS NPOBOAHMKE.] CaMOMHIYKIIMS.
NHIyKTUBHOCTD. DHEPTHsI MArHUTHOTO TIOJISI TOKA.

Pa3nen 2. «kKonebanusi u BoanbsDy (504.)

Tema 5. «Mexanndeckue konedanus u BoaHbD (11 u.)
VYcnoBusi BOSHUKHOBEHHUS MEXaHUUECKHUX KoJieOaHui. J[Be Moienu Kone0aTeTbHbIX CUCTEM.
KunemaTtnka xonebarensHOTrO NBIOKeHHS. ['apMoHMYecKkne konebanus. /[mHaMuka KojaedaTeIbHOTO

nBokeHus. [IpeBparieHue >HEPruM NpU TApMOHUYECKHX KOJIeOaHUsAX. 3aTyXarolme KoJeOaHMs.
Breinyxxaennsie konebanus. Pezonanc.
Mexanuueckue BoJaHbI. BonHbI B cpenie. 3ByK.

DpoHTAIbHBIE JA00paTOPHbIE PA00THI (C HCNOIb30BaHNEeM 000pynoBanus «Touka pocray)
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JlaboparopHas pabota Ne 4 «ccnenoBanue KoieOaHU MPY>KUHHOTO MAITHUKA
Jlaboparopnas pabota Ne 5 «MccnenoBanue KoneOaHUN HUTSIHOTO MasSTHHKA)
JlaboparopHuas pabota Ne 6 «OmnpeneneHue CKOPOCTH 3ByKa B BO3AYXE»

Tema6. «1eKTpOMATHUTHBIE KOJIe0aHUsI U BOJHBD (14 4.)
CBoOoanbIe eKTpoMarHuTHBIE Kosiebanus. KonebarenbHbiii koHTYp. @opmyna Tomcona.
[Ipomeccsl mpu rapMOHHYECKHUX KoneOaHusX B KOJNeOATeTbHOM KOHTYpE. BBIHYXIEHHBIC
ANeKTpoOMarHuTHele kojebanusa. [lepemennbiii ToOk. JleHCTByomMe 3HAUEHUS CHJIBI TOKa H
HaIPsKEHUSI.
Pesucrop B nenu nepemeHHoro Toka. [KonueHncaTop 1 KaTylka HHIYKTUBHOCTHU B LIETIH [IEPEMEHHOTO
ToKa. 3akoH OMa JIJIs LIeTH MIEPEMEHHOT0 TOKa. Pe30HaHC B 3JIEKTPUUYECKUX LIETsIX. MOIIHOCTD B 1IENH
nepeMeHHoro  Toka.  Ipanchopmarop.  [IIpom3BoacTBo, mepegaya M HCIOJB30BAHHE
AIEKTPUUECKONIHEPTUU. | DAEKTPOMArHUTHBIC BOJIHBL. [IpUHIIUTIBI paIuOCBS3U U TEJICBUICHHUSL.

Tema7. «3akoHbl reoMeTpuueckoii ontukm» (36 4.)
3aKOH TNPSAMOJIMHEHHOTO PpAacCIpOCTPAHEHUs CBETA. 3aKOH OTPAKEHUS CBETa. 3aKOH
IIPEIOMIIEHUS CBETA. [SIBI€HHME MOJHOrO BHYTPEHHETO OoTpaxkeHusl.| JInH3bl. PopMyiia TOHKON
muH3bl. [locTpoeHne wH300pakeHUIl B TOHKMX JIMH3aX. [J1a3 Kak onTHYecKass CHUCTeMa.
[OnTuueckue npudops |

Tema 8. «BoaHoBasi onTuka» (24 4.)
Wzmepenne ckopoctu cBera. [ucnepcus csera. Ilpunmmmn [rolirenca. WuTepdepeHust BOIH.
Wntepdepennus ceeta. Judpakuus ceera. [Qudpaxnuonnas pemerka. [lonspuzanus cBeTOBBIX
BOJIH. |

JlaboparopHnas pabota Ne 7 «MccnenoBanue sSiBjIeHUI HHTepPEpeHINU U TU(PAKIIUU CBETa»

JlaGopaTtopnast pabota Ne 8 «OrnpesienieHre CKOPOCTH CBETA B BEIIECTBE

Tema9. «DneMeHThl TEOPHH OTHOCUTEIBHOCTHY (5 4.)
3aKOHBI WIEKTPOJAMHAMUKHM W MPUHLMI OTHOcUTenbHOCTU. OmnbiT Maiikenscona. Ilocrynatel
CIELMAJIbHOM TEOPUH OTHOCUTEIBHOCTH. Macca, UMITyJIbC U 3HEpPrus B CIELUAIBbHON TEOPHUH
OTHOCHUTEIIBHOCTH.

Paznen 3. «kKBantoBas ¢usnka. Acrpopusuxa» (364.)
Tema 10. «kKBanToBas puzuka. Ctpoenune atroma» (9 4.)

PaBHoBecHoe TemoBoe m3nydenue. ['mnoresa Ilmanka. 3akonbl gororddexra. [laBnenue crera.
Kopnyckynspruo-BonHoBoit ayanusm. ['mnoreza ge bpoitns. [Inanerapnas monens aroma. OmNBITHI
Pezepdopna. Ilocrynarsl bopa. Monens atoma Bogoposa o bopy. [Jlazepsr. ]

JlaboparopHnas pabota Ne 9 «HabnrofeHne CIUIONIHBIX U TUHEHYATHIX CIIEKTPOBY»

Tema 11. «®u3ukKa aTOMHOIO0 siApa. JjIeMeHTAPHbIE YaCTHIbD) (254.)
Mertoabl perucTpanmu 3apsHKeHHbIX YacTHll. EcTecTBeHHast paJnoakTUBHOCTb. Ajbda-, OeTa- U
raMMma-usiydeHus. PagunoakTuBHbIE MpeBpalleHUs. 3aKOH paJMOaKTUBHOrO pacmnaja. M3oTomsl.
HckyccTBeHHOE MpeBpallleHne aTOMHBIX saep. IIpoToHHO-HENTpOHHAs MOJENb aTOMHOIO sapa.
S nepHbie cumbl.
OHeprus cBsI3M  aTOMHBIX sfep. LlemHele snepHble  peakuuu. SnepHslii  peakTop.
buonornueckoe pAeicTBHE pPagMOAKTUBHBIX U3NydeHHU. [IpuMeHeHHe paauoaKkTHUBHBIX
n3oronos. TepMmosinepHble peakiuu. [ TepMosaepHBIA CUHTES. |
OneMeHTapHble yacTulbl. OyHIaMEHTaIbHbIE B3aUMOICHCTBHS.

Tema 12. «dnemenTnl acTpopu3nkm» (2 4.)
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Conneunas cucrema. Comnnue. 3Be3apl. Hama IMamaktuka. [pyrue ranaktuku.] ITpoctpancTBeHHO-
BpeMeHHBIe MacmTaObl HaOmogaemoil Bceenennoit. IlpexncraBnenuss o0 sBomronmu  BceeneHHOM.
[Temnas matepusi U TeMHasi SHEPT UL |

=

w

IMoBTOpenue (12 u.)

Onucanue yue0HO-MeTOAMYECKOT0 U MATEPHATbHO-TEXHUYECKOI 0
O0ecneuenust 00pa3oBaTeILHOIO Npouecca no npeamery «OuU3nKa»

1.YMK«®wu3uka.10—11 knaccel. ba3oBsiit ypoBenby. I'.5. Mskumesa, M.A. IlerpoBoit/M.A.
—M.: dpoda, 2019.

3. ®usuka. Mexanuka. YriuyoneHablil ypoBenb. 10 kiacc. YueoHuk (aBTopsl: ['.51.Msikutes,
A.3. CuHAKOB).).

4. Actponomus. 1 1xknace. YueOuuk (aBropsl: b.A.Boponmos-Benssimunos,E.K. Ctpayr).

5. Meroandeckoe nmocooue (aBTop A.B. Illaranuna).

6. ®usnka.10—11kmaccer.3agaunuk (aBrop H.U. ['omsadapo).

7. PeimkeBuu A.I1. Coopuuk 3aaau o pusuke. 10-11 knacc.- M.: Ipoda, 2008.

DJIeKTPOHHbIE Y4eOHbIe MOCOOUs
http://www.metod-kopilka.ru Meroauueckas komnuika
http://fcior.edu.ruhttp://eor.edu.ru deaepanbHblii HEHTP HHOOPMAILIMOHHBIX 00Pa30BaTEILHBIX
pecypcoB (OMC)
http://pedsovet.su ITeqarorunyeckoe cooOIIECTBO
http://school-collection.edu.ru Eaunas komiekuus nupoBbiX 00pa3oBaTeIbHBIX PECYPCOB.

KommiiekT neMoHCTpaliMoHHOro u  jabopaTopHOro oOopyAoBaHHs 10 (MEXaHUKE,

MOJICKYJISIpHON ~ (u3MKe, DSIEKTPOJUHAMHUKE, ONTHKEe, AaTOMHOW U saepHOW (Qu3uke) B

COOTBETCTBUH C IEpPEYHEM Y4eOHOro 00OpyHOBaHUS TO (PU3UKE JJIsi OCHOBHOHM MIIKOJIBI, YTO

MO3BOJIACT BBINIOJIHUTE ITPAKTHUYCCKYHO YaCThb IIPOrpaMMbl (I[eMOHCTpaI_II/IOHHBIe OKCIICPUMCHTEI,

({poHTaIbHBIE OMBITHI, JJAOOPATOPHBIE PAOOTHI).

Ob6mee obopynoBanue (pusuka)

Hudposas nadoparopuss RELEON y4yenundeckasn (pusnka)
OObecnieunBaeT BHITIOTHEHUE SKCIIEPUMEHTOB TI0 TEMaM Kypca (pHU3HKH :
BecnipoBoHOM MyTBTUIATYMK € 6-10 BCTPOCHHBIMHU JIaTYNKAMHU:
[udposoit gatunk remneparypsl (-40+165C)

[Mudposoii gatunk adbcomotHoro aasnenus (0...700kI1a)

Hatuuk marautHoro noiist (-100...+100 mTo)

Jaruuk Hanpspkenus (-2...+2B; -5...+5B; -10...+10B; -15...+15B)
Jatuuk Toka (-1...+1A)

Jatuuk akcenepometp (£2 g; +4 g; +8 g)

OTnenbHbIE yCTPOHCTBA:

USB ocrmmmnorpad (2 xanana, +/-100B)

Akceccyapsl:
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http://www.metod-kopilka.ru/
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http://pedsovet.su/
http://school-collection.edu.ru/

Kab6ens USB coennHUTENEHBIA

3apsimHOE yeTpoiicTBO ¢ kabenem miniUSB

USB Anantep Bluetooth 4.1 LowEnergy

KoHcTpyKTOp AT TPOBEICHUS IKCIIEPUMEHTOB

Kpatkoe pykoBOICTBO 10 dKCIUTyaTaluu mudpoBoii 1adbopatopun
[Iporpammuoe obecrnieueHue

Meroanueckue pexomeHaamnuu (40 pador)

TEMATHYECKOE INTAHUPOBAHHUE

Temarnueckoe IIJIAHUPOBAHUC ‘ CO,Z[Cp)KaHI/Ie 10 TCMaM

10 kaacc (102 yaca)

Beenenne. ®U3HKa M €CTECTBEHHO-HAYYHBII METO/ MO3HAHUSI PUPOABI (2)

Pu3uKa U eCTeCTBEHHOHAYYHBIN METO/ ®u3suka - pyHAaMEHTaIbHas HayKa O IPUPOJIE.
MO3HAHUS NPUPOJbI Hayune1ii MeTox nosHanus. MeTonbl Hccaen0BaHus
¢dusnueckux sBreHun. MoaenupoBanue
¢u3nueckux siBICHUH U npoueccoB. Guznueckue
BeNMYMHBL. [lorpenHocTy n3MepeHnit pu3nuecKux
BeIM4MH. OU3NYECKHE 3aKOHBI M TPAHULIBI UX
IPUMEHUMOCTH.

®dusuyecKre TeOpUn U MPUHIUI COOTBETCTBHUSI.
Posnp 1 MecTo Gpu3uku B popMUpOBaHUH
COBPEMEHHOI Hay4YHOH KapTUHBI MUpPa, B
IIPAKTHYECKON NEATEIbHOCTH JIFOJICH.

MEXAHWKA (46 4)

Kunemarunka Mexannueckoe nBrxkeHue. CUCTEMBI OTCUETA.
CkansipHbIe U BEKTOPHBIE (PU3MYECKIE BETHYNHBI.
Marepuanbnas Touka. [locTynarensHoe JBUKEHUE.
Tpaekropusi, IyTh, IEPEMELLIEHUE, KOOPINHATA,
MOMEHT BPEMEHH, TIPOMEKYTOK BPEMEHH.

3aKOH OTHOCUTEIILHOCTH JBUKECHHUS.
PaBHOMEpHOE NIPSIMOJIMHEWHOE JBUKEHUE.
CKOpOCTb PaBHOMEPHOTO MPSIMOJIMHEHHOTO
JIBUKECHUS.

VYpaBHeHHE paBHOMEPHOTO BUKeHUS. [ 'paduxu
PaBHOMEPHOTO JIBUKEHHUSI.

CrnoxeHue CKOpOCTEH.

HepasromMepHoe nBmxenne. CpenHsas CKOPOCTb.
MrHaoBeHHast CKOPOCTb. Y CKOpEHHE.
PaBHOyCKOpEHHOE IBHKEHHE.

VYpaBHEHHE PaBHOYCKOPEHHOTO JIBUKEHUS.
I'paduky paBHOYCKOPEHHOTO JIBUXKEHUSI.
CBoboaHOE majieHne Tei. Y CKOpeHHe CBOOOHOTO
NaJeHUs.

JIBrKEHME 110 OKPYKHOCTH € TOCTOSIHHOM 10
MOJZYJIFO CKOpPOCTBIO. LleHTpocTpemMurenbHoe
YCKOpEHHE.

[TapameTps! ABUKEHHSI HEOECHBIX TEII.
AbcomoTtHo TBEpOE Teno. [ToctynatensHoe u
BpalareabHOe JIBUKEHNE a0COIIOTHO TBEPAOTO
Tena. YTI0Bas CKOPOCTh, YACTOTA U MEPUOJL
oOparreHusl.

3akonbl tuHaMuku HeroTona SBnenune nnepunu. Macca u cuia. UHepuuanbHbie
cucteMbl oTcuéra. B3aumopericreue Tei1. CiioxkeHue
cui. [lepBslii, BTOpoii 1 TpeTHii 3ak0HbI Hbr0TOHA.
[Tpuniun otHocuTEnbHOCTH [ anues.
['eonieHTpHUYECKas U reIUOLEHTPUYECKAsE CUCTEMBI
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OTCU€Ta.

3aKOH BCEMUPHOTO TATOTEHHUS.

I'paBuTanIMOHHASA TOCTOSTHHASL.

Cuna Tspkectu. Cuna TSKECTH Ha APYTUX IUIaHETax.
ITepBas kocMu4eCKasi CKOpOCTh. [[BUkKEHUE
HEOECHBIX TeJ U CIIyTHUKOB.

Bec 1 HeBeCOMOCT®b.

Cunel ynpyroctu. 3akoH ['yka.

Cusbl TpeHuUs.

3aKkoHbI COXpaHECHHUsI B MEXaHMKE.

Nmnynbce Tena. UMiynbe cuiibl. 3aKOH COXpaHEHUs
umnyinsca. PeaktuBHoe nBmxenue. Pabora cuibl.
MoImHOCTS.

Kunernueckas sneprus.

Pa6ora cunbl Tspkectu. [loTeHanbHas sHeprus
TeJa B rpaBUTAllMOHHOM ToJie. PaboTa cubl
ynpyroctu. [loTeHunansHas sHeprust ynpyro
ne(OpPMHUPOBAHHOTO Tea.

3aKOH COXpaHEHHs] MEXaHUUECKON YHEPIHH.

Craruka

PaBHOBeCHE MaTepHAIBHON TOYKHU U TBEPIOTO TENA.
Bunbl paBHOBeCUS. Y CIIOBUS PABHOBECHS.
MOMEHT CHJIBL.

IlopBeneHue UTOroB HU3YYCHUS TCMbI «MexaHuKkay

MOJIEKYJISAPHASA ®U3UKA U TEPMOJMHAMMUKA (35 )

OCHOBBI MOJICKYJISIPHO-KHHETHYECKOM
Teopun (MKT)

Monekynspuo-kunetnueckas teopust (MKT)
CTPOEHHUS BEILECTBA U €€ DKCIIEPUMEHTAIIBHBIC
JI0Ka3aTesIbCTBA. bpOyHOBCKOE JBUKEHUE.
Temneparypa u TemoBoe paBHoBecue. LIkansl
Ienbcus u KenpBuna. AOcomtoTHas Temneparypa
KaK Mepa CpeHel KUHETUYECKOM dHEpIrun
TEIJIOBOTO ABMKEHUS YaCTHI] BEIIECTBA.

Cuiipl B3aMMOJIEHCTBUS MOJIEKYJI B Pa3HbIX
arperaTHbhIX COCTOSIHUAX BEILLECTBA.

Monenb «uneanbHbli ras.

JaBnenue raza. Csizb MEXAY AaBJICHUEM U
CpeIHEW KMHETUYECKOM SHEPTUeH ITOCTYAaTEIbHOTO
TEIJIOBOTO ABUKEHUSA MOJIEKYJI UACAIBHOIO rasa.
OcCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KUHETUUECKOMN
TEOPHUH UIECATBHOIO ra3a.

YpaBHEHHE COCTOSIHUS NIEAIBHOTO Ta3a.
VYpasaenune Menaeneesa-Knaneiipona.
N3onponeccel. ['a30BbIE 3aKOHBI.

B3auMHbIe npeBpamcHust
AKHUAKOCTH U Ta3a

B3anMHBIe IpeBpAILIEHNs )KUKOCTH U rasa.
Haceplennsle 1 HeHachIIeHHbIE NTapbl. [{aBnenue
HachlleHHOro napa. Kunenne. BrnaxxHocTs
BO3J1yXa.

Mopnenb ctpoenus xxuakocty. [loBepxHocTHOE
HaTsDKEHUE.

CMaunBaHue ¥ HECMauMBaHUE.

Kanunnsper.

Kpucrannunueckue u amop¢Hsie Tena. Mojaenb
CTpPOEHHUsI TBEPABIX Tell. MexaHn4ecKkue CBOMCTBA
TBEpABIX Ten. Kuaknue KpucTasuibl.

OCHOBBI TEPMOIHUHAMUKH

Bnyrpennsa sueprus. TepmoanHamuueckas
cucreMa u e€ paBHOBECHOE cocTosiHue. Pabora u
TerTonepeiada Kak Crioco0bl U3MEHEHUS
BHYTpeHHEH 3Hepruu. KonuuecTBo TeroThl.
TermnoéMkocTs. Pa30BbIE NEPEXOIBI.
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YpaBHeHue TeruoBoro 6ananca. [lepBrblii 3aK0H
TEPMOJUHAMUKHU.

AnuabaTHBIN mporiecc.

HeoOpaTUMOCTh TEIUIOBBIX MpolieccoB. Bropoit
3aKOH TEPMOJMHAMMKH U €r0 CTATUCTHUECKOE
TOJIKOBAHHE.

[TpeoOpa3oBaHus 3HEPrUM B TEIUIOBBIX MAIIMHAX.
IMuxn Kapuo. KIIJ[ TernnoBeIX MamuH.
[TpoGnembl SHEPTeTUKH U OXpaHa OKPY KatoIIeH
CpeJbl.

OCHOBBI DJIEKTPOJUHAMHUKH (15 u)

DJIEKTPOCTATHKA DneKTpUYecKui 3apsj. 3aKOH COXpaHEHUs
IIEKTPUYECKOTO 3apsJa. DJIEKTPUIECKOe
B3aumoieiicTBue. 3akoH Kymnona.
bim3konencTere U JaJIbHOAEHCTBHE.
Hanpsx€HHOCTh ¥ MOTEHIHAI
AIIEKTPOCTATUYECKOTO I10JIsA, CBA3b MEKIY HUMMU.
JIuauK HanpsHKEHHOCTH U DKBUIIOTCHIIMAJIBHBIC
nosepxHoctu. [IpuHnun cynepnozuuuu
ANEKTPUYECKUX MOJIeH. Pa3HOCTh MOTEHIIMANIOB.
ITpOBOAHMKY U TUIIEKTPUKHU B HIEKTPUUECKOM
ToJIe.

Onexkrpuueckas EMKkocTh. KonneHncatop. JHeprus
AJIEKTPUYECKOTO TOJISL.

IMoBTOpenue (4 1)

Kpurepun ouennBanust 3HaHuii yuammxesi 10-11 kiaccos

OneHka yCTHBIX OTBETOB Y4YallIUXCH

Onenka «5» cTaBUTCS B TOM Cllydae, €CJIM Yy4allUicsl IOKa3blBa€T BEPHOE IOHUMaHUE
(Gu3MYecKoil CYIHOCTH paccMaTpUBaeMbIX SBJICHUN U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUH, a TaK ke
MpaBWIbHOE ONpeeleHne (PU3NYECKUX BEIWYMH, WX €JUHHI] U CIIOCOOOB M3MEpPEHUs: MPaBUIbHO
BBINOJIHAET YEPTEKU, CXEMbl U TpadUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIAHY, COMPOBOXKIAET
paccka3 COOCTBEHHBIMM MPUMEpPAaMH, YMEET NMPUMEHATh 3HAHUSI B HOBOM CUTyallud IPU BHINOJIHEHUU
IIPAKTUYECKUX 33JaHUM; MOXKET YCTAaHOBUTb CBA3b MEXKIY H3y4aeMbIM W paHee H3yUYEHHBIM
MaTepuajoM MO Kypcy (HU3UKH, a TaKkXke C MaTepuajoM, YCBOGHHBIM IpPU M3YYEHHH JPYTHX
IIPEIMETOB.

Onenka «4» CTaBUTCS, €CJIM OTBET YUCHHUKA y/I0BJIETBOPSET OCHOBHBIM TPEOOBAHUSAM HA OLEHKY
«5», HO J1aH 0e3 MCI0JIb30BaHMs COOCTBEHHOT'O IJIaHa, HOBBIX MPUMEPOB, 0€3 MPUMEHEHHUs 3HAaHUN B
HOBOM cHTYyallMH, 6€3 HCIOJb30BaHUS CBSI3€H C paHEe W3YYEHHBIM MaTepuajJoM M MaTepuajioM,
YCBOCHHBIM IPU U3YYEHUH Jp. MPEIMETOB; €CIIM yYalllMics JOMYCTUI OJHY OIIMOKY MM He Ooiee
JIBYX HEOYETOB U MOXKET UX UCIPABUTH CAMOCTOSTENILHO WIIN C HEOOJIBIIONW MOMOLIBIO YUUTEIS.

Onenka «3» cCTaBUTCA, €CIOM Y4YallMiics NPaBWIbHO TOHMUMAET (PU3MUECKYI0 CYIIHOCTh
paccMaTpuBaeMbIX SIBIIEHUH U 3aKOHOMEPHOCTEH, HO B OTBETE€ HMMEIOTCS OTJIENbHbIE MPOOENbl B
YCBOGHMHM BOIPOCOB Kypca (U3MKH, HE MNPEnsATCTBYIOLIUE JajbHEHIIeMy YCBOCHHIO BOIPOCOB
IIPOrpaMMHOT0 MaTepHaja; yMeeT IPUMEHATh MOIY4YEHHbIE 3HAHMS IPU PELIEHUH MPOCTHIX 3ajad C
UCIOJIb30BAaHUEM TOTOBBIX (OpMyIN, HO 3aTpyAHsETCS TMpU pElIeHUWH 3aaad, TpeOyroIIxX
npeoOpa3oBaHusl HEKOTOPBIX (HhOpMYIT; JONMYCTHI He Oosiee 01HOM rpy0oil omHMOKM U BYX HEOUYETOB;
He Oosiee ofHOW Tpy0Ol M OMHON HerpyOou omuOku; He Oosee 2-3 HErpyObIX OMMOOK; OAHOU
HEerpyOo# oIMOKY U TPEX HEJOUYETOB; TOMYCTUI 4-5 HETOUETOB.

OneHka «2» CTaBUTCS, €CIM y4allluiicsd HE OBJIaZiell OCHOBHBIMHM 3HAHMSIMH U YMEHHUSIMH B
COOTBETCTBUHM C TpeOOBaHMSAMU NPOTPAaMMBl U JIOMYCTWI OOJblle OMMOOK M HEJOYETOB 4YeM
HE00XO0IUMO ISl OLIEHKH «3».
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OuneHka KOHTPOJIbHBIX padoT

Omnenka «5» cTaBUTCS 32 pabOTY, BHITOJHEHHYIO TIOJHOCTBIO 03 OIIMOOK U HeTOUETOB.

Onenka «4» craBuTcs 3a paboTy, BBIIIOJHEHHYIO MOJIHOCTBIO, HO IIPU HAJIMYMK B HEW: He OoJee
OJTHOM TPYyOO# OIMOKK; OJHON HETrpyOOoil OIMOKM 1 OTHOTO HeouéTa; He Ooiee TPEX HeTOUETOB.

OneHka «3» CTaBUTCS, €CJIM YYECHUK TPABHIHHO BBIMOJHWI HE MeHee 2/3 Bcei paboThl WK
JOMYCTUJI: HE OoJiee OJHOU rpy0oil OomMOKKM M ABYX HEAOUYETOB; HE OoJjiee OAHOUW rpy0oil OmUOKH 1
onHOW HerpyOoil ommOku; He Oosnee Tpex HErpyObIX OMMOOK; OIHOW HErpyOoil OmHMOKH M Tpex
HEJI0YETOB; MPU HATMYUH 4 - 5 HEJOUETOB.

OmeHka «2» CTaBUTCA, €CIHM YUCIIO OIIMOOK M HEJOUYETOB MPEBBICHIO HOPMY ISl OLICHKH 3 MU
MPaBUIILHO BBITIOJIHEHO MeHee 2/3 Bcel paOoTHI.

Ouenka j1adopaTopHbIX padboT

Onenka «5» CTaBUTCS, €CJIM YYAIIUICS BBIMOJHIECT paboTy B MOJHOM 00BEME ¢ COOIIOICHUEM
HEOOXOJUMOM TOCJICIOBATEIbHOCTH TIPOBEJICHUSI ONBITOB M HM3MEPEHUH; CaMOCTOSTEIBLHO |
paIMoHaIbHO MOHTHPYET HEO0OXO0IMMOE OOOPYIOBAHHE, BCE OIBITHI TPOBOJUT B YCIOBUSX H
peXHMax, OOECHEeUMBAIOIIUX TMONy4YeHUE TMPABUIBHBIX pPE3yJIbTATOB U BBIBOJOB; COOIIOJACT
TpeOOBaHUs MpaBU 0E30MACHOCTH TPYJa; B OTUETE MPABUIHHO M aKKypaTHO BBIMIOIHSET BCE 3aIHCH,
Ta0JIULIbI, PUCYHKH, YEPTEXKHU, TpadUKH, BHIYUCICHUS; PABUILHO BBITIOTHSIET aHAJIN3 MOTPEIIHOCTEH.

Ornenka «4» CTaBUTCS, €CJIM BBITIOJIHEHBI TPEOOBAaHUS K OLIEHKE «5», HO ObUIO JOIYIIEHO JBA -
TpH HeJloueTa, He OoJiee OAHON HerpyOoil OMMOKH U OTHOTO HEIOUETA.

Ornenka «3» craBuTCS, €clid padoTa BBIINOIHEHA HE TIOJHOCTHIO, HO 00BEM BBIMOJHEHHON YacTH
TaKOB, MO3BOJIIET MOJYYUTh MPAaBUIbHBIE PE3YIbTAThl U BBHIBOJBI: €CIIM B XOJ€ MPOBEACHUS ONBITA U
n3MepeHuil ObUIN AOMYIIEHbI OIIUOKH.

Ornenka «2» CTaBHTCs, €CM paboTa BBINIOJIHEHA HE IMOJHOCTHIO U 00bEM BBINIOJHEHHOW YacTH
paboOTBl HE TMO3BOJSET CHENaTh MPABUIBHBIX BBIBOJOB: €CIIM ONBITHI, M3MEPCHUS, BBIYHCIICHWS,
HaOJII0ICHUS TTPOU3BOIMIMCH HEMPABUIIBHO.

Bo Bcex cnmyuasx OIlEHKa CHHXKAeTcs, €CIM YYEeHHK He coOmojgan TpeOOBaHUS MPaBHI
0€30MacHOCTH Tpy/ia.
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