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1. IOACHUTEJIbBHASA 3AITMCKA

Pabouas mporpamMmMa cocTaBiieHa Ha OCHOBE:

e ®denepa’bHOr0 roOCYIapCTBEHHOr0 00pa3oBaTENbHOIO CTaHAAapTa OCHOBHOTO OOIEro oOpa3oBaHHUsA, YTBEPXKAEHHOIO IMpUKa3oM MMHHCTEpCTBa
obpa3zoBanus u Hayku P® ot 31.05.2021 N 287,

e  OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOrO ob11ero oopasoanuss MbOVY Tatapcko-llImanakckoil cpeaHel MIKOJIbI,

e yuebHoro muana MbOYVY Tarapcko-IlImanakckol cpenHel MKObI,

e paboueil mporpaMMbl 110 (u3KKe. 1 7-9 KiaccoB cocTaBiieHa Ha ocHoBe «[IpuMepHoll paboueil mporpaMMbl OCHOBHOTO 0011ero o0pa3oBaHHUs.
®usuka. ba3zosblil ypoBeHb» (11 7-9 kinaccoB oOpa3oBaTenbHbIX opranu3anuii. Mocksa ,2021),

e @enepanbHOro IepeyHs Y4eOHMKOB, PEKOMEHJOBAaHHBIX MuHHCTEpCTBOM oOpa3zoBaHus Poccuiickoit @enepanuu K HCHOJIb30BAHUIO B
00pa3oBaTeIbHOM Ipolecce B 00111e00pa30BaTENbHBIX YUPEXK /] CHUSMX.

Conepxanue pabouyeit IporpaMMbl HalIPaBJIEHO Ha OPMUPOBAHHUE €CTECTBEHHO-HAYYHOW I'PAaMOTHOCTH YUYAIIUXCsl U OPTaHU3alIMI0O U3YUYEeHUs
(¢bu3ukn Ha JESATEIPHOCTHOW OCHOBE. B HEW y4WMTHIBAIOTCA BO3MOXXHOCTH mpeameTra B peanmu3anuu TpeOoBanuii DPI'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM M METAIlpeIMETHBIM pe3yJibTaTaM OOydeHHs], a TaKKe MEXIIPEJMETHbBIE CBSI3U €CTECTBEHHO-HAYUYHBIX YUeOHBIX
IpeMETOB Ha YPOBHE OCHOBHOI'O 00111er0 00pa3oBaHUs

B nmporpamMmme ompenensroTCs OCHOBHBIE IEJH HU3y4uyeHUs] (PU3UKH Ha YPOBHE OCHOBHOI'0 o0miero oOpa3oBaHHUs, MJIAHUPYEMBIE Pe3yIbTaThl
OCBOEHHUS Kypca (U3MKHU: JIMYHOCTHBIE, METallpeAMETHbIE, TpeAMETHbIE (Ha 6a30BOM ypOBHE).

PaGouas mporpamma cOIepXHUT MOCIEI0BATEIbHOCTh HM3YyUYEHHUSI T€M, OCHOBAHHYIO Ha JIOTHKE DPa3BUTHUS MPEIMETHOTO COAEpk aHHsA U yueTe
BO3PACTHBIX OCOOCHHOCTEH yualuxcs, a TakKe NPUMEpPHOE TeMaTHYeCcKoe IMIaHUPOBaHUE C YKa3aHHWEM KOJMYeCcTBa YacOB HA M3YYEHHE KaxKJIOou
TEMbI U IPUMEPHOIN XapaKTEPUCTUKON yueOHOHN NeATENbHOCTH yUallluXcsl, peaanu3yeMoil pyu U3y4YEeHHUHU ITUX TEM.

ITpu paspaborke pabouell mporpaMmbl B TEMAaTHUUYECKOM ILIAHUPOBAHUHU YUYTEHbl BO3MOXKHOCTH HCIIOJIb30BaHUS 3JEKTPOHHBIX (LIU(POBBIX)
00pa30BaTENbHBIX PECYPCOB, SBIAIOMIMXCA YU4EOHO-METOIMYECKMMHU MaTepuajamMu (MyJbTHUMEIUIHbIE NMPOrpaMMbl, AJIEKTPOHHbIE YYEOHUKHU U
3aJlayHUKH, HJIEKTPOHHbIE OMOIMOTEKH, BUPTyabHbIE 1a00OpaTOPUM, UTPOBBIE IPOrPaMMBbl, KOJUIEKIIMU HU(POBBIX 00pa30BaTEIbHBIX PECYPCOB),
peanu3yromux auaakruieckue sosmoxHoctu UKT, conepkanne KOTOPBIX COOTBETCTBYET 3aKOHOJATENbCTBY 00 00pa3oBaHUM.

PabGouas nmporpamma He CKOBBIBAET TBOPUECKYIO HHULIMATUBY YUUTEIS U IPEAOCTABIISET BO3SMOXKHOCTH JIJIs1 peajin3allii pa3IMdHbIX METOJUYECKUX
MIOJIXO0B K IIPETOAaBaHUI0 (U3UKH IIPU YCIOBUH COXPAHEHUs 00513aTEJIbHON YaCcTH COAEpKaHUs Kypca.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O TPEIMETA «®U3UKA»

Kypc ¢usmkm — cucremooOpa3yromuid 1Jisi €CTECTBEHHO-HAYYHBIX YYE€OHBIX MPEIMETOB, MOCKOJbKY (PU3WYECKHE 3aKOHBI JIE)KAaT B OCHOBE
MPOIIECCOB U SIBICHUHN, H3y4aeMbIX XUMUEH, Ouonorueit, actponomMuel u ¢pusndeckoit reorpadueii. duznka — 3TO MpeaMeET, KOTOPHIH HE TOJIHKO
BHOCUT OCHOBHOM BKJaJl B €CTECTBEHHO-HAYYHYIO0 KapTUHY MUPA, HO U MPEJAOCTABIsAEeT Hanbosiee sicHbIe 00pa3Ibl IPUMEHEHUS] HAYYHOTO METO/a
MO3HAaHUs, T € crmoco0a MOJy4YeHHs OCTOBEPHBIX 3HAaHMK O wmupe. Hakonen, ¢u3mka — 3TO TpeaMeT, KOTOPBIH HapsAy ¢ APYTUMH



€CTECTBCHHO-HAYYHBIMH IpeAMeTaMH JOJDKEH JaTh IIKOJbHHMKaM IIPEACTaBJIEHHE 00 YBJIEKATENbHOCTH HAYYHOI'O HCCIEAOBAHUSA M PagoCTH
CaMOCTOATEIHHOI'0 OTKPBITUS HOBOT'O 3HAHMS.

OnHa u3 raaBHBIX 3a7ad (QU3UMYECKOro oOpa3oBaHUS B CTPYKType oOliero odpa3oBaHHUs COCTOMT B (DOPMUPOBAHMM €CTECTBEHHO-HAy4HOU
TPaMOTHOCTH M MHTEpEca K HayKe Y OCHOBHOW Macchl OOydJaromIuXcsi, KOTOpPbIE B JajdbHEUIIEM OyAyT 3aHSTHI B CAMBIX pa3HO- OOpa3HBIX
chepax aestenbHocTH. Ho He MeHee Ba)kHOI 3a/1aueld sIBIsIeTCS BBISIBJICHUE U MOJATOTOBKA TaJaHTIUBBIX MOJIOABIX JIFOJIEH IJIsI TPOSOKEHUS
oOpa3zoBaHHsl M JajbHeWIedl mpodeccruoHadbHONW JEATENIbHOCTH B 00JIACTH €CTECTBEHHO-HAy4YHBIX MCCIEAOBAHUNH M CO3/IaHUM HOBBIX
TexHoJioruid. CorjacHo NPUHATOMY B MEXIAYHAapOAHOM cooOIiecTBe omnpenesieHnio, «EcTtecTBeHHO-Hay4yHasi rpa- MOTHOCTb — 3TO
CIIOCOOHOCTh Y€JIOBEKA 3aHUMATh aKTUBHYIO I'Pa’KJIaHCKYIO MO3UIIHIO MO OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU
HayKaMM, U €ro roTOBHOCTb MHTEPECOBATHCH €CTECTBEHHO-HAYYHBIMU HIesiMU. HaydyHO IpaMOTHBIH 4YeIOBEK CTPEMHUTCS y4yacTBOBAaTh B
apryMEHTUPOBAaHHOM OOCYXIEHHUHU MPOOJIEeM, OTHOCSIIMUXCS K €CTECTBEHHBIM HayKaM U TEXHOJIOTHSIM, YTO TPeOyeT OT HEro CJeAyIoLIuX
KOMIIETEHTHOCTEM:

—HAay4HO OOBSICHAThH SIBICHMUS,

—OILlIEHUBaTh U MOHUMaTh OCOOEHHOCTH HAyYHOTO HCCIElO0BaHMUs,

—MWHTEPNPETUPOBATH JAHHBIC U UCIIOJIB30BATh HAyUYHBIE JOKA3aTEIbCTBA JUJIS TOIYYEHHUS BHIBOJOBY.

N3yuenue puznku cnocoOHO BHECTH pelIaloIiuil BKJIaa B GOpMHU pOBaHHUE €CTECTBEHHO-HAYUYHONM I'PaMOTHOCTH 00YyYarOIUXCsl.

HEJU U3YYEHUSA YYEBHOI'O TIPEJMETA «®U3UKA»

Llenn nzyyeHust GU3UKU Ha yPOBHE OCHOBHOT'O 00IIIeT0 00pa3zoBaHusl onpeaeacHbl B KoHnenuu npemnogaBanusi yaeoOHoro nmpeamera «Dusnkay
B oOpa3oBaTenbHbIX opranusanusx Poccuiickoii dexepanuu, peanu3ylOUUX OCHOBHBIE 00mIe00pa3oBaTelbHBbIE MPOTPAMMBI, YTBEpKAEHHOMN
pemennem Komnerun MunucreperBa npocsenieHus Poceniickoit @enepannn, mporokorn ot 3 aekadbps 2019 r Ne [TK-4BH.
Llenu n3zyuenus Gpusnku:
—MpUOOPETEHNE MHTEpEeca M CTPEMJICHUS OOy4YaloIIMXCsl K HAaydHOMY M3YYE€HUIO MpPUPOAbI, pa3BUTUE UX HHTEJUIEKTYaJlbHbIX U
TBOPUYECKUX CIIOCOOHOCTEM;
—Ppa3BUTHE NPEACTABIECHUN O HAYYHOM METO/I€ MO3HAHU U (OPMUPOBAHUE UCCIIEA0BATENbCKOI0 OTHOUICHUSI K OKPY’KAIO UM SIBJICHUSAM;
—dopMUpoOBaHUE HAYYHOTO MUPOBO33PEHMSI KaK pe3yJibTaTa U3yUE€HHUs] OCHOB CTPOCHUSI MaTepUU U (PyHTaMEHTAJIbHBIX 3aKOHOB (PU3UKHU;
—GopMHUpOBaHUE NPEACTABICHUN O PoJIM PU3UKHU I PAa3BUTHUSA JPYTUX €CTECTBEHHBIX HAayK, TEXHUKH M TEXHOJIOIUH;
—pa3BUTHE TMPEACTABICHUN O BO3MOXHBIX cdepax Oyaymeid npodecCHOHANbHOU AESITEeIbHOCTH, CBS3aHHOW C (PU3MKOH, MOATOTOBKAa K
JaJbHEeHIeMy OOy4eHHUIO B 9TOM HAIPaBJICHUU.

JlocTuxkeHne 3THX IeJe Ha ypOBHE OCHOBHOIO 00IIero o0pa3oBaHusl 00eCIednBaeTCs PEIICHUEM CISAYIONINX 3a/1a4:
—TpUoOpeTeHNE 3HAHUH O JUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHUUECKHUX, TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
—NpuoOpeTeHne YMEHUM ONMUCHIBATh U OOBACHSITh (PU3NUYECKHE SBJICHUS C UCITOJIb30BaHUEM TOJYUEHHBIX 3HAHUMU;
—OCBOEHHME METOJOB pEHIeHUs MNpOCTEeHIIMX pacu€THBIX 3aJad C HCMOJb30BaHUEM (PU3UYECKHUX MOJeJIel, TBOPUYECKUX U
MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;



—pa3BuUTHE yMEHUU HaOM0AaTh NMPUPOJHBIE SIBJICHHUS U BBINOJIHATH ONBITHI, Ja0OpaTOpHble pabOTHl M AKCIEPUMEHTAIbHbIE HCCIEI0BAHUS C
HCTIOJIb30BAaHUEM MU3MEPHUTEIIbHBIX TPUOOPOB;

—OCBOEHHE MPUEMOB paboThl ¢ MHPOpMalUeil PU3NYECKOro colep>KaHus, BKIO4Yasi UHQOPMAIIUIO O COBPEMEHHBIX JIOCTHXKEHUSAX (PU3UKHU;
aHaJIN3 U KPUTHUYECKOE OlleHUBaHUE NH(POpMAIIHUY;

—3HaKOMCTBO €O chepamu npodeccuoHaIbHONW NeATeNbHOCTH, CBI3aHHBIMU C (PU3UKOI, U COBPEMEHHBIMU TEXHOJOTHUSIMH, OCHOBAHHBIMHU Ha
JOCTUXKEHUSAX (U3NUECKON HAYKH.

MECTO YYEBHOTI'O IPEJIMETA «®U3UKA» B YYUEBHOM I1JIAHE
B cootBerctBr ¢ ®I'OC OOO ¢Qusuka sBiseTcs o0s3aTeNbHBIM MPEIMETOM Ha YPOBHE OCHOBHOro ooOmiero obpazoBanus. [laHHas mporpamma
npeaycMaTpuBaeT u3ydenue Gusnku Ha 6a30BoM ypoBHE B 9 kimacce -99 wacoB 1o 3 yaca B HeJeNIo..

B TemaTtnueckoM IJNIAaHUPOBAHUH NPCAIIOJIaracTcs pe3cpB BpEMCHH, KOTOpLIfI YUYUTECIb MOKET UCIIOJIB30BATh 110 CBOEMY YCMOTPCHHIO.

2. INITAHUPYEMBIE PE3VYJIbTATHI OCBOEHUA YYEBHOI'O NPEAMETA «®PU3UKA»

N3yuenue yueOHOro mpeamera «Dusmka» Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHHs [ODKHO OOEcmeYyuBaTh JTOCTHIKEHUE CIEAYIOIIUX
JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

Ilampuomuueckoe éocnumanue:

—TpOsIBJICHHE HHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (pU3UYECKOll HayKH;

—II€HHOCTHOE OTHOIIEHHE K JTOCTUKEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB.

I'pasicoanckoe u Oyxo6HoO-HpaecmeeHHoOe 60CnRUmMAaHue:

—TOTOBHOCTh K AaKTHBHOMY Y4YacTHIO B OOCYXXIEHHHU OOILIECTBEHHO- 3HAUYMMBIX M OSTHYECKUX MOPOOJIeM, CBA3aHHBIX C MPAKTHYECKUM
MIPUMEHEHUEM JTOCTHKECHUN PU3UKU;

—OCO3HAaHHUE Ba)KHOCTU MOPAJIbHO-3TUUYECKUX IPUHIUIIOB B AESATEJILHOCTH YYEHOIO.

Icmemuueckoe 6ocnumanue:

—BOCIPUATHE CTETUYECKUX KaueCTB (PU3NUECKON HAyKU: €€ TrapMOHUYHOIO OCTPOEHUSI, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH.
Ilennocmu nayunozo noznanusn:

—O0CO3HaHHE IEHHOCTH (PU3NYSCKOW HAyKH KaK MOIIHOTO HMHCTPYMEHTA ITIO3HAHHUS MHpPA, OCHOBBI Pa3BUTHS TEXHOJOTHH, BaKHEHIICH
COCTAaBJIAIOLIECH KYJIbTYPHI;

—pa3BUTHE HAYYHOU J1I0003HATEIbHOCTH, HHTEpPECA K UCCIIEN0BATENbCKON AesITeJIbHOCTH.

Dopmuposanue Kyi1omypsbl 300P08b5l U IMOUUOHAILHOZO O/1AZONOSIYUUA .

—OCO3HaHUEe LIEHHOCTU Oe3omacHOro o0pas3a *KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE, BaXXHOCTH IpaBHJ 0€30MacCHOTO MOBEAECHUS Ha



TpaHCIIOPTE, HA AOporax, C 3JICKTPUIYCCKHUM U TCIIJIOBBIM O60py,I[OBaHI/IeM B JOMAalllHUX YCJIOBUAX;

—c(opMUPOBAHHOCTh HaBbIKa pediekcuu, MpU3HAHUE CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa y APYroro 4ejioBekKa.

Tpyoosoe eocnumanue:

—aKTUBHOC Y4YaCTHC B PCHICHHUU IPAKTHYCCKHUX 3ajJad (B paMKax CE€MbH, IIKOJIBI, Tropoja, Kpaﬂ) TEXHOJIOTHYECKOU M counaanoﬁ
HampaBJICHHOCTH, TPEOYIOMMUX B TOM YHCIIC U (PU3NUECKUX 3HAHUM;

—HWHTEPEC K MPAKTHIECKOMY U3YUYEHUIO TTpodeccuii, CBsI3aHHBIX C (DU3UKOU.

IKonr02uueckoe eocnumanue:

—OpHEHTAlMs HAa IpUMEHEeHNEe (U3NIECKUX 3HAHUN AJI PEIICHUs 3a4a4 B 00JIACTH OKPY >KAIOIIEH Cpeabl, INITAHUPOBAHUS MOCTYITKOBH OLIEHKHA
X BO3MOKHBIX MTOCIEACTBUMN JJIsI OKPY KaIOIIEH Cpeabl;

—O0CO3HaHHE TI00aJTBbHOTO XapaKTepa YKOJIOTHYECKUX MPOOJIEM U ITyTeH UX PEeIICHUS.

Aoanmauyusn od0yuarouiezocs K U3MEHAOUIUMCA YCAOBUAM COUUAILHOU U RPUPOOHOIL CPeEeobl.

—TOTPeOHOCTH BO B3aUMOJICHCTBUY IIPH BHITIOJIHEHUHU UCCIEJOBAHUN U NMIPOEKTOB (PM3NUECKON HATPAaBICHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSAM
APYTHX;

—TIOBBIIIICHNE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 NPaKTUYECKYI0 esITEIbHOCTb;

—noTpeOHOCTh B OPMUPOBAHUY HOBBIX 3HAHUM, B TOM 4Hciie GOPMYJIHPOBATH UIEH, TOHITHUS, TUIIOTE3bl O PU3UIECKUX 00HEKTaX U SBICHUAX,
—O0CO3HaHue NePUIHUTOB COOCTBEHHBIX 3HAHWUN W KOMIIETEHTHOCTEH B 00JaCTH (PU3UKH;

—TMJaHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETECHUN HOBBIX (PU3MIESCKUX 3HAHUIA;

—CTpeMJICHUE aHAJIU3UPOBATh U BBISBIATH B3aUMOCBSI3H MIPUPOIBI, OOIIECTBAa U SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DU3UIESCKHUX
3HAHUM;

—OII€HKa CBOUX JCHCTBUI C YUETOM BIUSHUS HA OKPYXKAIONIYIO CPETy, BO3MOXHBIX TJI00AILHBIX MOCJICICTBUMA.

METAIIPEJIMETHBIE PE3YJIbTATBI

Yuueepcanvnvie noznasamensusie delicmeus

Ba3zoeévie nozuueckue oeiicmeust.

—BBISIBJISITh U XapaKTEPHU30BaATh CYIIECTBEHHBIE MPU3HAKA OOBEKTOB (SIBJICHUN );

—YyCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJacCUPUKAIIMN, OCHOBAHUS JJis1 O0OOIIECHUS U CPAaBHCHUS,

—BBIIBISITh 3aKOHOMEPHOCTH M MNPOTHUBOPEYHS B paccMAaTpUBAEMBIX (akKTax, JAaHHBIX W HAOIIOJICHUSX, OTHOCSIIUXCS K (PU3UUECKUM
SIBICHUSIM,

—BBISIBJISITh TIPUUYUHHO-CIICJACTBEHHBIE CBSA3M TPU H3y4YeHUM (PU3UYECKUX SBJIECHUH W TPOIECCOB; JelaTh BBIBOJABI C HCIOJIb30BAHHEM
JNEeNYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUYEHHUH, BBIABUTATh THIIOTE3bl O B3aMMOCBS3AX (PU3UIECKUX BEITHYNH;

—CaMOCTOSATENbHO BBIOMPATH CHOCOO pemieHust yueOHOH (Qu3myeckoil 3amaun (CpaBHEHHE HECKOJbKHX BapUaHTOB peEIIeHHUs, BHIOOp Hambolee
MOJIXOASIIETO C YYETOM CaMOCTOSATEIBHO BBIJCIICHHBIX KPUTEPHUER).



ba3zoevie uccneooeamenvckue oeiicmeus.

—MHCIIOJIb30BaTh BOMPOCHI KAK UCCJICIOBATEIBCKU WHCTPYMEHT IIO3HAHMUS;

—TMPOBOJAUTH MO CAMOCTOSITEIILHO COCTABICHHOMY IIJIAaHY OTBIT, HECIOXKHBIN (PU3UUYECKUN IKCIIEPUMEHT, HeOOIbIIIOE UCCIeIOBaHNE (PU3UIECKOTO
SBJICHUS;

—OIICHUBATh HAa TPUMEHUMOCTh U JOCTOBEPHOCTH MH(POPMAIHIO, TOTYUYCHHYIO B XOJ€ HUCCIICIOBAHUS UIIU YKCIICPUMEHTA;
—CaMOCTOATEIbHO (POPMYIUPOBATH 000OIIEHHS M BBIBOJIBI IO pe3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHUS, ONBITA, UCCIEIOBAHMS,
—TMpPOTHO3UPOBATH BO3MOXKHOE JalbHElIIee pa3BUTHE (U3UUECKUX MPOIECCOB, a TAKXKE BBIABUTATh MPEAIIONIOXKEHUS 00 UX Pa3BUTHHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Paooma ¢ ungpopmauueir:

—MOPUMEHSTh PA3JIMYHBIE METOJbl, HHCTPYMEHTHI M 3alpOCHl MPU MOUCKE U 0TOOpe HMH(POpMAIMU MM JaHHBIX C YU4ETOM MPEIOKESHHOH
y4eOHOU (PU3nUeCcKOl 3a/1a4u;

—aHaJTU3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH UH- (DOPMAIUIO PA3ITUIHBIX BUIOB U (OPM MPEACTABICHUS,

—CaMOCTOSITEJILHO BBHIOMPATh ONTUMAJIbHYIO (POopmy mpencTaBieHus WHGOPMAIIMU U HUIIOCTPUPOBATH pellaeMble 3aJadl He- CJIOKHBIMU
cXeMaMH, TuarpaMMaMH, WHOU rpa)uKOi U NX KOMOUHALIUSIMH.

Yuueepcanvnvle KoMmMyHuKamugHole oelicmeus

Obuwenue:

—B X0JIe 00CYXJIeHHS y4eOHOTO MaTepraa, pe3yibTaTOB JJA0OPATOPHBIX Pa0OT U MPOEKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOH TEM bl
H BBICKA3bIBATh UJICU, HALCJIICHHBIC HA PCIICHUC 3ala4YU U MMOAACPIKAHUC 6HaFO}KeHaTeHBHOCTI/I 06HICHI/I$I;

—COITOCTABJISAITb CBOU CYXKJICHUS C CYKACHUAMU APYIUX YHACTHHUKOB AUaAJIOora, O6Hapy}KI/IBaTI) pa3jmianue u CXoIaCTBO HOSHHHﬁ;

—BBIpa)KaTB CBOIO TOLIKy 3peHI/I$I B YCTHBIX 1 IIMCBMCHHBIX TCKCTaX,

—NyOJIMYIHO MPEACTABIISTh PE3YJIbTAThI BBIITOJHEHHOTO (PU3MYECKOTO ONbITa (IKCIIEPUMEHTA, UCCJICTOBAHMS, IPOCKTA).

CoemecmHuasn oeamenvHocms (COMpPYOHUUECHBO):

—TMOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHAHON U MHAUBUAYAJIbHON pabOThI IPU PEIIEHUH KOHKPETHONW (PU3NYECKO MPOOIIEMBI;

—TIMpUHUMATH I[€TM COBMECTHOW AESITENbHOCTHU, OPTaHU30BBIBATH ACHCTBUSA MO €€ TOCTHIXKEHUIO: PACIPEACATh POJU, 0OCYXKIAaTh MPOLECCH U
pe3ybTaThl COBMECTHOUM paboThl; 000011aTh MHEHUS HECKOJIbKUX JIFOJICH;

—BBITIOJIHSATH CBOIO YaCTh Pa0OTHI, JOCTUTAsI KAUECTBEHHOTO Pe3yJIbTaTa 0 CBOEMY HAaNPaBJICHUIO U KOOPAUHHUPYS CBOU ICUCTBUS C IPYTUMU
qJIeHaMH KOMAaH/IbI;

—OIICHMBATh Ka4eCTBO CBOETO BKJaJla B OOIHUNA TPOAYKT IO KPUTEPHUIM, CaMOCTOSITEILHO C(HOPMYIUPOBAHHBIM YYaCTHUKAMU
B3aMMOJICHCTBUA.

Yuueepcanvnvie pecyniamuenvie deiicmeusn

Cam oopzanuzauusi:



—BBIIBIIATH MIPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYAIUsIX, TPEOYIOMNUX Ui pelieHus] GU3NICCKUX 3HAHUM;

—OpPHEHTHPOBATHCS B Pa3IUUYHBIX IMOIXOJaX MPUHATHS pelICHUM (MHIWBUIYaIbHOE, MPUHSITHE PEIICHUs B TpyIIe, MPUHSITHE PEIICHUM
rpynrom);

—CaMOCTOSATEIFHO COCTAaBIJISITh AJITOPUTM peIICHUS (PU3UYECKONW 3aJaud WM IJIAaHA WCCIIEIOBAHUS C Y4ETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEN, apryMEHTHPOBATH NP ejiaraeMble BApHAHTHI PEIICHHIA;

—JeJaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIlEHHUE.

Camoxonmpons (pegpriexcust):

—/1aBaTh aJICKBATHYIO OICHKY CUTYAI[MU U MIpeIIaraTh IJaH e€ N3MEHEHHUS;

—O0O0BSCHITh MPUYUHBI TOCTHKEHUsI (HEAOCTHIKEHUS) PE3yIbTATOB JESATCIbHOCTH, JaBATh OILIEHKY MPHOOPETEHHOMY OIBITY;

—BHOCHUTh KOPPEKTHBBI B JEATCIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS (DU3UYECKOTO HCCICIOBAHUS WM MPOEKTAa) HAa OCHOBE HOBBIX

06CTOHTGJ’IBCTB, N3MCHHUBIINXCA CHTyaHHﬁ, YCTaHOBJICHHBIX OI_HI/I6OI(, BO3HHUKIIHX pr,HHOCTGfI;
—OLCHUBATb COOTBCTCTBHUC PE3yJibTaTa LCIU U YCIIOBHAM.

IMmouyuonanvHblit UHmMETIEKM .
—CTaBUTh ce0s1 HA MECTO APYroro 4ejoBeKa B XOJI€ CIOpa WJIM AUCKYCCHU HAa HAYYHYIO T€MY, TOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY

ApYyroro.
IHpunamue ceos u opyzux:

—TMOpU3HABaTh CBOE MPaBO HA OMIMOKY MPU peHIeHUH PU3NYECKUX 3a]/1a9 UIIH B YTBEPKACHUSIX Ha HAYYHBIE TEMBI U TAKOE YK€ IIPaBO APYTrOro.

HPEAMETHBIE PE3YJbTATBI

9 KkJacc

[IpenmeTHBIE pe3yabTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTPaKaTh CHOPMHUPOBAHHOCTD y OOYyJAIONIUXCS YMEHHUM:

—HCHOJIb30BATh MOHATHUS: CUCTEMa OTCYETA, MaTepualibHas TOYKA, TPACKTOPHS, OTHOCUTEIBHOCTh MEXAaHHYECKOTO JIBHIKCHUS, Jie-
dbopmanms (yrnpyras, IjiacTUIecKas), TpeHHe, IEHTPOCTPEMHUTEIIFHOE YCKOPEHNE, HEBECOMOCTh U MEPETPYy3KH; [EHTP TSHKECTH; aOCOIIOTHO
TBEPAOE TEJO, LEHTP TSDKECTH TBEPAOro TeJjla, PaBHOBECHE; MEXaHMYECKUE KOJICOaHHWS W BOJHBI, 3BYK, MH(PPa3BYK U YJIbTPa3BYK;
AJIEKTPOMArHUTHBIE BOJHEI, IIIKajIa 3JISKTPO-MarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1aJbHO30PKOCTh, CHEKTPHI UCITYCKAaHUS U MOTJIONICHHUS;
anb(da-, 0eTa- U raMMa-u3IydeHUs], U30TOIIbI, AepHasl SHEPreTHKA;

—pa3nuyaTh SBJICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE IMPSMOJMHEHHOE JBHIKEHHE, PABHOYCKOPEHHOE IMPSIMOJMHEHHOE JBHMXKEHHE,
CBOOOJIHOE TIaJICHUE TEJ, PABHOMEPHOE JBMIKEHHE 10 OKPYXKHOCTH, B3aUMOJCHCTBHE TEJI, pCaKTUBHOE JIBHIKCHHUE, KOJICOATEIbHOE JBHKCHUE
(3aTyxarmue M BBIHYXJICHHBIE KOJeOaHMs), pE30HAHC, BOJIHOBOE [IBM)KEHHE, OTpPa’KCHHE 3BYKa, MPSIMOJMHEHHOE paclpoCTpaHEHHE,
OTpa’KE€HHE U MPEJIOMJICHHE CBETA, IOJJHOE BHYTPEHHEE OTPaXKCHHUE CBETA, Pa3joXKEeHUE OeJ0oro cBeTaB CIIEKTP M CIOXKEHHE CHEKTPAJIbHBIX
IIBETOB, IUCTICPCHUS CBETA, CCTCCTBEHHAS PaJMOAKTUBHOCTh, BOBHUKHOBEHHUE JIMHEHUATOTO CIIEKTPA U3JIyUYCHHSI) IO OMTUCAHUIO UX XapaKTePHBIX



CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE PU3NUECKOE SIBJICHUE;

—pacro3HaBaTh MPOSIBJICHUE U3YUYCHHBIX (PU3NUECKUX SIBIICHUN B OKpY’KarolleM Mupe (B TOM YHcie (pU3NUECKUe sIBICHUS B IPUPO/IE:
IIPUJIMBBI U OTJIMBBI, ABMKEHHE MaHeT COTHEYHON CUCTEMBI, PEAKTUBHOE JIBUKEHUE JKUBBIX OPTaHU3MOB, BOCIIPUSTHE 3BYKOB JKUBOTHBIMH,
3eMJIETpsICEHHE, CECMUUYECKHE BOJIHBI, IIyHaMH, 3XO0, I[B€Ta T€J, ONTHYECKHUE SIBJICHUS B MpHUpoJE, Ouojorudyeckoe IeHCTBHE BUIUMOTIO,
yABTPa(PUOIESTOBOrO U PEHTTE€HOBCKOT'O M3JIYYE€HHI; €CTECTBEHHBIN PaJMOAKTHUBHBIA (DOH, KOCMUYECKHUE JTy4H, PaJUOAKTUBHOE H3JIydYEeHHE
MPUPOJIHBIX MHHEpAJOB; NEWCTBHE paJUOAKTUBHBIX H3JIYYEHHH Ha OpraHM3M 4YeJOBE€Ka), MPHU ATOM IMEPEeBOAUTH MPAKTHUYECKYIO 3aJadyy B
yueOHYI0, BBIICIISITh CYIIECTBEHHBIE CBOMCTBA/IPU3HAKHN (PU3UUECKUX SBJICHUM;

—ONUCHIBATh U3YUYCHHBIC CBOMCTBA T U PU3UICCKUE SIBIICHUS, UCITOIB3Ys (U3NIECKUE BEIIMIUHBI (CPEIHSIST 1 MTHOBEHHAs! CKOPOCTH
TeJla P HEPAaBHOMEPHOM JBHIKEHUH, YCKOPEHHE, IEepeMEIICHUE, MMyTh, YIJIOBasi CKOPOCTh, CHJIa TPEHHS, CUJIa YIPYTOCTH, CHJIA TSHKECTH,
YCKOpEHHEe CBOOOHOTO MaJCHUs, BEC TeJa, M- MYyJIbC Teja, UMIYJbC CHUJIbI, MEXaHHYECKasi pab0Ta U MOIIHOCTh, MOTCHIMAJIbHASI YHESPTHS
Tela, MOAHSATOTO HaJl MOBEPXHOCTHIO 3EMJIM, IMOTCHIIMATbHAS DHEPTHsS CXKATOW MPYKWHBI, KHHETUYCCKAasl SHCPIrUs, IMOJTHAST MEXaHHYeCKast
SHEPrHs, MEPUOJI U YaCTOTA KOJICOAHU M, IUTMHA BOJIHBI, TPOMKOCTB 3BYKa M BbICOTa TOHA, CKOPOCTh CBETA, IMOKa3aTesIb MPEJIOMIICHUS CPEbl);
IIPH OIMUCAHUH MPABUIHHO TPAKTOBATh PU3MUECKUI CMBICI UCIIOJIb3yEMbIX BEIHYUH, 0003HAUCHUS U STUHUIIBI PU3NUCSCKUX BEJIUYUH, HAXOIUTh
(hopMYyITBI, CBSI3BIBAIOIINE TAHHYIO (PU3NYCCKYIO BEJIUYUHY C IPYTUMHU BEJIMIUHAMU, CTPOUTH rpa)MKU U3yUSHHBIX 3aBUCUMOCTEH PU3UICCKUX
BCJIMYHH;

—XapaKTepU30BaTh CBOWCTBA TeJ, PU3UUICCKUE SIBIICHHUS W MPOIISCCHI, UCITOJIL3YsI 3aKOH COXPAaHCHUS YHEPTUU, 3aKOH BCEMHUPHOTO
TSATOTCHHUSI, TPUHIIUI CYNEPIO3UIIUHN CHJI, IIPUHIIAIT OTHOCUTENIbHOCTH [anuies, 3akoHbl HhIOTOHA, 3aKOH COXpPAaHEHUSI UMITYJIbCa, 3aKOHBI
OTpPaXCHUSI W IPEJIOMJICHUS CBETa, 3aKOHBI COXPAaHEHHsS 3apsA0BOTO W MAaCCOBOTO YHCEN TPH SASPHBIX PEaKIUsIX; MPU STOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alIUCHIBATHh €TI0 MAaTEMaTHUECKOE BBIPAKCHHUE;

—O0OBACHATH (PU3UYECKUE MPOIIECCH U CBOKWCTBA TEJI, B TOM YHCJIE M B KOHTEKCTE CUTYyalUil MPaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa:
BBISIBIISITh IIPUYWHHO-CJICJICTBEHHBIE CBSI3H, CTPOUTHh OOBSICHEHHE M3 2—3 JIOTMYECKHX IIaroB C ONOpoil Ha 2—3 M3yYEHHBIX CBOHMCTBA
(bu3ndecKuX sIBICHUH, PU3NISCKUX 3aKOHOB HJIH 3aKOHOMEPHOCTEM;

—pemaTth pacu€THbIC 3ajadyd (ONHpAIOIIMECs Ha CHUCTeMYy W3 2—3 ypaBHEHHI), UCHOIB3Ys 3aKOHBI U (DOPMYIIbI, CBSI3BIBAIOIINE
(bu3MUeCcKHe BEJIMYNHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/IaUd 3aMHCHIBATH KPATKOE YCIOBUE, BRISIBIIATh HEIOCTAIOIIHE HIIH H30BI TOYHBIC JaHHBIC,
BBIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIC JIsi PEUICHUs, TPOBOJUTh PAacuéThl U OLCHHBATh PEATUCTUYHOCTh IMOJYUYCHHOTO 3HAYCHHS
(bU3UYECKON BEIIMYUHBI,

—pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh MPH MOMOIIH GU3MYSCKUX METOHOB;, HCIIOJIb3ysl OIMUCAHHUE HCCIICIOBaHMSI,
BBIJICJISITH IIPOBEPSEMOE MPEATOJIOKEHNE, ONICHUBATh NPABHJIBHOCTh TOPSJIKA MPOBEICHUS HCCIEIOBAHUS, JeNaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yNIbTaThl HAOIOASHUH U ONBITOB;

—IIPOBOJIUTH ONBITHI MO HAOIIOACHUIO (PU3HMYECKUX SIBICHUN MM (PU3HMYECKUX CBOWCTB Tes (M3ydeHHE BTOpPOro 3akoHa HpioToHa,
3aKOHa COXpaHEHHUs JHEPryuH; 3aBHCUMOCTH Iepuoda KoieOaHUN MNpPYyXKUHHOTO MasiTHMUKAa OT MAacChl Ipy3a U KECTKOCTU MPYXKUHBI U
HE3aBUCHUMOCTb OT aMIUIMTYJIbl MaJbIX KOJEOaHHWI; MPSIMOJMHEIHOE paclpoCTpaHEHUE CBETa, Pa3IokKEHHE Oeloro CBETaB CIEKTpP; U3yUCHHE



CBOMCTB M300pakeHUS B IJIOCKOM 3€pKaJie M CBOWCTB M300pake€HHs IMpeaMeTa B coOMparomeil JInH3e; HaOM0AeHue CIJIONIHBIX M JIMHEHYaThIX
CHEKTPOB M3JIYYEHHS): CAMOCTOSTEIbHO COOMPATh YCTAHOBKY M3 M30BITOYHOr0 Habopa 000pynOBaHMS; OMUCHIBATh XOJ] ONBITA U €0 Pe3yJbTaThl,
(GbopMyIHpOBaTH BHIBOJIBI;

—TMpPOBOJIUTh TNPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, ONpeaesisi cpeaHee 3HAUCHHE H3MepseMoi BeIHM4HHBI (POKyCHOE
paccTostHue coOMparomeil TMH3bI); 000CHOBBIBATH BEIOOP ClTOc00a M3MEPEHUs/H3MEPUTEIBHOTO Mpubopa;

—TMIPOBOJUTH HCCIEJOBAHNE 3aBUCUMOCTEH (pU3NUECKUX BEIMYNH C UCMOJIB30BAHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTh IyTH OT BPEMEHU
IIpY PaBHOYCKOPEHHOM JIBMKEHUHU 0€3 HauallbHOM CKOPOCTH; epHoJia KojJeOaHuii MaTeMaTHUeCKOro MasiTHUKA OT JJIMHbI HUTH; 3aBUCUMOCTH yrija
OTpPaXXEHHS CBETa OT yrja MaJeHHSH yrila MPeJOMIICHUS OT yria MaJeHus): MIAaHUPOBATh MCCIEIOBAHUE, CAMOCTOSTEIbHO COOMPATh YCTAHOBKY,
¢uKCcHpoOBaTh Pe3yNbTATHl MOJYYCHHOW 3aBUCHUMOCTH (PU3MYECKUX BEIUYMH B BHJAE TaOMUI M rpaduKOB, AeNaTh BBIBOABI MO pe3yibTaTaM
UCCIIeI0BAHUS;

—IIPOBOAUTH KOCBEHHBIC U3MEPECHUS (PU3NUSCKUX BEJIMYNH (CPEIHSSI CKOPOCTh M YCKOPEHHUE Tejla IPU PaBHOYCKOPEHHOM JBHKECHUH,
yCKOpEeHHe CBOOOIHOTO NaJleHUs, KECTKOCTh MPY>KUHBI, KO3(D(PUIIMEHT TPEHUS CKOJIBKEHMS, MEXaHHUYecKasi padoTa U MOIIHOCTh, YacToTa U
Mepuoj, KOJICOAHHMH MaTEeMAaTUYECKOTO M MPYXMHHOTO MAsSTHUKOB, ONTHYECKas CHUJIa COOHMpAOIICH JMH3BI, PagUuOaKTUBHBIA (OH):
IUIAHUPOBATh HM3MEPEHUS; COOMPATh JKCHECPUMEHTAIBHYIO YCTAaHOBKY M BBINOJHSITH H3MEPCHHUs, CIEAys NPEIIOKCHHOW HHCTPYKIIWH;
BBIUMCJIIATh 3HAYEHUE BEJIMUUHBI U aHAJIU3UPOBATh MOJIYyYE€HHBIEC PE3YyJIbTAaThl C Y4ETOM 3aJaHHOM MOrPEIIHOCTH U3MEPEHUN;

—co0J1I01aTh MpaBuiIa TEXHUKU 0€30MacHOCTH Npu padoTe ¢ 1abopaTOpHBIM 000PYJOBAHUEM;

—pa3nu4aTh OCHOBHBIC NMPU3HAKH HM3YYCHHBIX (PU3MUECKUX MOJEJCH: MaTepHalibHas TOYKa, a0COIIOTHO TBEPIOE TEJIO, TOYCUHBIN
MCTOYHUK CBETA, JIy4, TOHKAs JIMH3A, IUIaHETapHast MOJEIIb aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOTO SApa;

—XapaKTepHU30BaTh MPUHIUIIBI JeHCTBUS M3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPON Ha MX OMUCAHUS (B TOM YHCIIE:
CIIMJIOMETP, NATYUKU IOJOKEHMS, PACCTOSIHUS U YCKOPEHMsI, pakeTa, 3XO0JIOT, OYKH, MEPUCKOI, ¢oToanmnapar, ONTUYECKUE CBETOBOIBI,
CIIEKTPOCKOII, J103UMETp, Kamepa BuibcoHa), MCHOIB3ys 3HAHUS O CBOHCTBax (PU3MUECKUX SBJIEHMH U HeoOXoaumble GU3UYECKHUE
3aKOHOMEPHOCTH;

—MHCIIOJIb30BAaTh CXEMBbI U CXeMaTUYHbI€ PUCYHKH U3YUEHHBIX TEXHUYECKUX YCTPONCTB, N3MEPUTEIBbHBIX IPUOOPOB U TEXHOJIOTMYECKUX
IIPOLIECCOB IPU PELICHUU YUYEOHO-NPAKTUYECKUX 3a/]ay; ONTHYECKHUE CXEMbl JJIs IIOCTPOCHHUS H300paKeHUH B IJIOCKOM 3€pKajie U
cobuparonieit JIuH3e;

—TMPUBOJUTH NPUMEPHI/HAXOIUTh HHPOPMALIMIO O MPUMEPAX MPAKTUYECKOT0 MCIOJIb30BaHUsA (PU3NUYECKUX 3HAHUN B MOBCEJHEBHON >KU3HU
1715 obecrieyeHuss 0€30MaCHOCTH NPU 0O0palleHUH ¢ IpUOOpaMu UM TEXHUUYECKHUMH YCTPOMCTBAMHU, COXPAHEHUS 3JI0POBbBS M COOJIOIEHUS HOPM
HKOJIOTMYECKOTO MTOBEACHHUS B OKPYXKaIOIIEH cpele;

—OCYUIIECTBIISATh NOUCK MHpOpMALINU (PU3HUYECKOTO coaepkaHusB ceTu MHTepHEeT, camocTosATeNbHO (OPMYIHMPYS TOUCKOBBIN 3a1poc,
HaXOJUTh IyTH ONMpPEIEJICHNs JOCTOBEPHOCTH MOTYyUYeHHOH MH(OpPMAIIMU Ha OCHOBE UMEIOIIMXCS 3HAHUN U JOTOJIHUTEIBHBIX UCTOYHUKOB;

—MWCNOJIb30BaTh MPHU BBINOJHEHUM Y4YEOHBIX 3aJaHUN HAy4yHO- MONYJISIPHYIO JIMTEpaTypy (HU3UUECKOrOo COAepKaHHs, CIPAaBOYHBIE
MaTepHuaibl, pecypchl ceTu HTepHET; BiajaeTh NpUEMaMHi KOHCIIEKTUPOBAHUS TEKCTa, IpeoO0pa3zoBaHusl HHGOPMAIIUU U3 OJHOW 3HAKOBOU



CUCTEMBI B JPYTYIO;
—Co3/1aBaTh COOCTBEHHBIE IMHCbMEHHBIE W YCTHBIE COOOLICHHS HAa OCHOBE HH(POPMAIMU M3 HECKOJbKHX HMCTOYHHMKOB (PU3HMUECKOTO
co/lepKaHusl, MyOJIMYHO TPEACTABIATh PE3yJbTaThl NMPOEKTHONW WM MCCIEA0BATEIbCKON AEATENbHOCTH; MPU 3TOM TPaMOTHO HCIOJIb30BaTh

M3Y4YCHHBIN MOHATHHHBIN anmapart H3y4aeMoro pas3-jaesia GU3MKH U CONPOBOXK/IaTh BHICTYIUICHHE TPE3eHTALUEH C yaIETOM 0COOCHHOCTEH ayAUTOPHH
CBEPCTHHUKOB.

COJEPKAHUE YYEBHOI'O ITPEJAMETA «PUIUKA»

9 kiace
Pa3gen l. Mexanu4decKkue siBJeHUSA
Mexanudeckoe naBuxKeHue. MarepuanbHass Touka. Cucrema otTcuéta. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JBUKEHHsA. PaBHOMepHOE

npsAMOJNIMHENHOe nBUKeHue. HepaBHoMepHOe npsMonuHenHoe nBuKeHHe. CpenHsisi U MIHOBEHHAsi CKOPOCThb Teja IIPU HEPAaBHOMEPHOM
JIBUKECHUH.

Yckopenue. PaBHoyckopeHHOE npsiMoJIMHEHOE nBukeHue. CBoboaHoe nagenue. OnbiTel ["anues.

PaBHOMEpHOE JBHXKEHHE M0 OKpYKHOCTHU. [leproa u yacTtora 00- pamieHus. JInHelHas U yriaoBas CKOpocTu. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.
ITepssrit 3akoH HeroToHa. Bropoit 3akoH HeroTtona. Tpetuit 3akon Herorona. [IpuHnun cyneprno3unuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUs CKOJIbXKEHHUSI, CUJIa TPEHUS TOKOsI, IPYrue BUbI TPEHUS.

Cuna TsSHKECTM M 3aKOH BCEMHUPHOI'O TATOTEHUSA. YcCKOpeHHe cBoOoaHoro mnajeHus. JBuxenue nnaner Bokpyr Comnuma (MC). IlepBas
KOCMHUYECKasi CKOpOCTb. HeBeCcOMOCTh U Meperpy3KH.

PaBHOBecue maTepuanbHOUW TOUukH. AOCONMIOTHO TBEpAOE Teno. PaBHoBecue TBEPAOrO Teja C 3aKPEIUIEHHOW OChIO BpamieHUs. Mo- MEHT CHIIBI.
LlenTp TsAXKECTH.

Nmnynsc tena. U3menenne nmmnynsca. UMnynbc cuiibl. 3aKOH cOXpaHeHUs uMnyjibca. PeaktuBHoe nuxenue (MC).

Mexanndeckas paboTa U MOIIHOCTb. PabGora cui TsKecTH, ynpyroctu, TpeHus. CBsi3b Hepruud u padotel. [loTeHIManbHasa YHEprus Tena,
MOJHSITOrO HAJl MOBEPXHOCTHIO 3eMid. [loTeHuManbHass sHEprusi c:KaTtod NpykuHbl. KnHetnueckas sHeprus. TeopeMa O KMHETHUYECKOU
SHEPrur. 3aKOH COXPAHEHUS MEXaHUYECKON SHEPTUU.

emoncmpauyuu

1. HaGnroneHne MEXaHUIeCKOro JBMIKEHHUS Tella OTHOCUTEIBHO Pa3HBIX TeN OTCUETa

2. CpaBHeHHUE TyTed W TpPaeKTOPHUIl NBUIKEHHUS OJHOTO U TOTO KETeJa OTHOCUTEIbHO Pa3HBIX TeNl OTCUETa

3. 3MepeHne CKOPOCTH U YCKOPEHUS MPSMOJHUHEHHOTO JTBUXKCHUS.

4. UccnegoBaHnue NPpU3HAKOB PABHOYCKOPEHHOTO IBUXKEHHUS .

5. HaOntogenue nBUKEHUS Teja IO OKPYKHOCTH.

6. HaOmionenne MexaHMYECKMX SBJICHHH, MPOUCXOASHIMX B cucrteMe orcuéra «Temexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JBHIKEHHH
OTHOCHUTEJIbHO KaOuHeTa (PU3UKHU.



7. 3aBUCHMOCTb YCKOpPEHHUs Tejla OT MAacChl Teja M JEeWCTBYIOLIEH Ha HErO CUJIBI.
8. HabOumonenue paBeHCTBaA CUJI MPU B3aUMOJIEHCTBUU TEIl.

9. 3meHeHue Beca Tella IPU YCKOPEHHOM JIBH)KEHUU.

10. Ilepenaua ummysibca Npu B3aUMOJACHUCTBUU TEJ.

11. IlpeoGpa3oBaHus PHEPIUU IPU B3aUMOJAECHCTBUU TEIl.

12 CoxpaneHue UMITyjIbca MPU HEYIPYroM B3aUMOJEHCTBUU.

13. CoxpaHeHUe HUMITyJIbca IIPU aOCOIIOTHO YIPYTIOM B3aMMOJIEHCTBUHU.

14. HaGmroneHrue peakTUBHOTO JIBUKCHUS.

15. CoxpaHeHne MeXaHMYECKONH SHEPruu NpU CBOOOJHOM IaJECHUMU.

16. CoxpaHeHHEe MEXaHUUYECKOW SHEPTrUHU NpHU JBUKEHUM Teja MOJ

JIEHCTBUEM NIPY>KUHBI.

Jlabopamopnsie padbomuvt u onvimol

1. KoHcTpyupoBaHue TpakTa JJjs pa3roHa U JajbHEHIIero paBHOMEPHOIro JBHUKEHUS IapUKa UIJIM TEIEKKHU.

2. OnpeneneHue cpeJHE CKOPOCTH CKOJIBXKEHMsI OpyCKa WIIM IBUXKEHUS IIapUKa M0 HAKJIOHHOW IJIOCKOCTH.

3. OnpenenieHre YCKOPEHUs Tejla IPU PAaBHOYCKOPEHHOM JBUKEHUU MO HAKJIOHHOMN MIIOCKOCTH.

4. VccnenoBanue 3aBUCUMOCTH YTH OT BPEMEHHU IPH PaBHOYCKOPEHHOM JIBH)KEHHHU 0€3 HauaJIbHOW CKOPOCTH.

5. IIpoBepka THIIOTE3BI: €CIM MPU PABHOYCKOPEHHOM JBMXKEHUM O3 HadaJlbHOH CKOPOCTU IYTH OTHOCATCS KaK PsAll HEUYETHBIX YHUCEII, TO
COOTBETCTBYIOIIHUE TPOMEXYTKH BPEMEHU OJUHAKOBBHI.

6. MccnenoBaHue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJILHOTO JIaBJICHUSI.

7. Onpenenenne Kod(pGHUITUEHTAa TPEHUS CKOJIBKECHUSI.

8 OmnpeneneHue XECTKOCTU MPYKUHBI.

9. Onpenenenne pabOTHI CUIIBI TPEHUS NIPU PABHOMEPHOM JIBHKEHUH TEJa 110 TOPU30HTAIHHON MOBEPXHOCTH.

10. Onpenenenre padOTHI CUIIBI YIIPYTOCTH MPH MOIBEME TPy3a C UCITOJIB30BAHUEM HETIOJIBMI)KHOTO M OABUKHOTO OJIOKOB.
11. N3yueHue 3aKOHa COXPAHEHU S SHEPIUHU.

Pa3znen 2. Mexannueckue KoJe0aHusI M BOJIHBI

Konebarenrnoe nBuxeHue. OCHOBHBIE XapaKTEPUCTHUKU KoyieOaHUM: MEpHOJl, 4acToTa, aMIUINTyaa. MaTeMaTH4eCKUil U NPY>KUHHBIN
MasTHUKH. [IpeBpaliieHrne sHEPTUH NPy KOJIeOaTeIbHOM JIBHKCHUH.

3aryxaromiue konebanusi. BeiHykIeHHBIC KojleOanus. Pezonanc. Mexannueckue BoiaHBI. CBoiicTBa MexaHHW4YeCKUX BOJH. [Ipo- monbHBIC U
MorepeyHble BOIHBI. J[JIMHA BOJIHBI U CKOPOCTh €€ pacnpocTpaHeHUsl. MexaHu4ecKue BOJHBI B TBEPAOM Telie, ceiicMuue-ckue BoJHbl (MC).
3ByK. ' poMKOCTBh 3ByKa U BhicOTa TOHA. OTpakeHue 3Byka. MHDpa3Byk U yabTpa3ByK.

Jemoncmpauyuu



1. HaGnronenue KoJieOaHWM Ted MoJ JACHCTBUEM CHIIbI TSXKECTH U CHJIBI YIIPYTOCTH.

2. HaGnmronenue kosie0aHuii rpy3a Ha HUTHU U Ha TIPY>KUHE.

3. HabGnroieHre BBIHYKICHHBIX KOJICOaHUH M pe30HaHCAa.

4. PacnipocTpaHeHHE MPOAOJIBHBIX U MONEPEYHBIX BOJIH (HA MOAEIH).

5. HabGmioieHne 3aBUCHMOCTH BBICOTHI 3BYKa OT 4AaCTOTHI. 6. AKYyCTHYECKHI pe30HaHC.
Jlabopamopnsie pabomuvt u onvimol

1. OmnpeneneHue 4acToThl U epuoaa KojeOaHUN MaTeMaTHYECKOro MasTHUKA.

2. OnpenenieHrE YacTOTHI U ITepUoAa KOJIeOaHUN MPY>KUHHOTO Ma SITHUKA

3. MccnegoBanue 3aBUCUMOCTH Teproia KojJeOaHuil MOJBEIMIEeHHOTO K HUTH T'Py3a OT JJIMHBI HUTH.
4. NccnenoBaHue 3aBUCUMOCTHU NeproJia KojaeObaHUN NMPY>KUHHOTO MasiTHUKA OT MacChl rpys3a.

5. [IpoBepka HE3aBUCUMOCTH NE€pUOAa KoJieOaHU rpy3a, HOJABEUIEHHOIO K HUTH, OT Macchl rpysa.
6. OnbITH, JEMOHCTPUPYIOLIHE 3aBUCUMOCTD IEPHOJIa KOJIEOaHUM IPY)KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU NPY>KUHBI.
7. U3mepeHue yCKOpEeHUs CBOOOJHOTrO IMaJCHHUS.

Paznen 3. DiieKTpOMAarHuTHOeE MoJie U 31eKTPOMATHUTHbIE BOJIHBI

DJNEeKTPOMAarHuTHOE ToOJe. ODJIEeKTpOMarHuTHbIE BOJHBL. (CBoOWCcTBa 3JIEKTpOMarHUTHBIX BOJH. Illkana »snexkTpoMarHuTHBIX BOJH. MHc-
M0JIb30BAHUE IJIEKTPOMATHUTHBIX BOJIH JUJISI COTOBOM CBSI3H.

DneKkTpoMarHuTHas npupoja ceera. Ckopocth cBeta. BonHoBbIe CBOMCTBa CBETA.

emoncmpauyuu

1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHoBbIe cBOlicTBa cBeTa. Jlabopamopuvie pabomsl u OnbiMbl

1 U3yueHue cBONMCTB AJIEKTPOMATHUTHBIX BOJIH C IOMOIIbI0 MOOMJIBHOTO Tele(oHa.

Pa3nen 4. CBeToBbI€e SABJICHUS
JlyueBas moznens cBerta. Mctounuku cBeta. IIpsmonmnHelinoe pacnpoctpaHeHue cBera. 3atrMeHus ComHua u JIynbel. OTpakeHue cBeTa.
ITnockoe 3epkaiio. 3aKOH OTpa’kKeHUs CBETa.

IIpenomnenue cBeTa. 3aKOoH npesiomieHus ceeta. [lonHoe BHy TpeHHee oTpaxeHue cBeTa. Mcrnoap30BaHue NOJHOIO BHYTPEHHEI0 OTPAXKEHUS B
ONTUYECKUX CBETOBOAX.
JImnza. Xon nywedr B nuH3ze. OnTuyeckass cuctema (Qoroanmapara, MHKpockorna u teneckorna (MC). I'ma3z kak omTuudeckas cucTeMma.
Bau3zopykocThs U 1abHO30PKOCTb.
Paznoxenue 6enoro ceeta B criekTp. OnbiTel HeloToHA. CnoxkeHHe CeKTpaJIbHbIX IBETOB. Jlucnepcus ceeTa.
demoncmpauyuu

1. [IpssmonuHelHOE pacIpOCTPaHEHUE CBETA.



2. OTpakeHue cBeTa.

3. [Nonyyenue n3zobpakeHUN B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
4. [Ipenomnenue cpera.
5. OnTuyeckuii CBETOBOJI.
6.  Xoxa mydel B coOHMparoleil TuH3e.
7. Xon nydeil B paccemBaroOIICH JIUH3E.
8. [Tonyuyenune n3zoOpakeHU C TOMOLIBIO JIUH3.
9. IIpuHnun neiictBusa ¢oroamnmnapara, MUKPOCKOIIAa U TEJIECKOIA.

10. Mogens riaaza.
11. Pazmoxenme 0es0oro cBeTa B CIIEKTP.
12.  IlomyueHnue Geyoro cBeTa MPH CIOKEHUU CBETA Pa3HbIX IBETOB.
Jlabopamopnvie pabomuvt u onvimol
HccnenoBanue 3aBUCUMOCTHU yrjla OTPa>K€HUsI CBETOBOIO JIy4a OT yrIja MaJeHus.
H3yuenne xapakTepuCTHK U300pa’keHUs TIPEeIMETa B IJIOCKOM 3€pKalJie.
HccnenoBanue 3aBUCMMOCTU YTjla MPEJOMJEHUS CBETOBOTO Jiyda OT yrJjia MaJIeHUus] Ha TPaHUIEe «BO3LYX—CTEKIIO».
[Monydenne n300pakeHU C ITOMOIIbI0 COOUpAOIICH JIMH3bI.
Omnpenenenre POKYCHOTO PACCTOSTHUSI U ONITUUECKON CHJIIBI COOMPAIOIIEH JTUH3HI.
OTBITHI IO Pa3I0KEHUIO OEJIOTO CBETa B CIIEKTP.
OnpITHl MO BOCHPHUSTHIO IIBETA MPEIMETOB MPU UX HAOJIIOIEHUH Yepe3 1IBETOBbIE (DUIIbTPHI.

Nk w N

Pa3nea 5. KBaHnToBbIe siBJIeHUSA
OmnsiTel Pe3epdopaa u mianetapuasi Mozienb atoma. Moaens atoma bopa. Mcnnyckanue u norsomnienue ceeta aroMmoM. KBantel. JIu- neliuatsie
CIIEKTPBI.

PagnoakTHBHOCTS. A.]'Ib(ba—, Oeta- u raMmma-nu3JjIyudCHUs. CTpOCHI/Ie ATOMHOTI'O sAapa. HYKJ'IOHHaSI MOJACJIb aTOMHOTIO AApa. N3oTonsl

PanuoaktuBHble npeBpalieHus. llepuoa nonypacnajia aTOMHBIX AEp.
Slnepubie peakuu. 3aKOHBI COXPAaHEHHUS 3aPSIJ0BOTO U MAaCCOBO- 'O YHCEJ. DHEPTHsl CBA3U aTOMHBIX sijep. CBsA3b Macchl U dHEepruun. Peakuuu
cuHTe3a u aeneHus saep. Mcrounuku sueprun Connua u 38831 (MC).
SnepHas sHepreTuka. JleicTBUs paOaKTUBHBIX U3JIy4€HUM Ha )kuBble opranusmsl (MC).
demoncmpayuu
1.  CHoexTpsl U3JTy4YEHUS U TOTJIOMICHUS.
2 CHeKTphl pa3IuYHBIX Ta30B.
3.  Coexrtp Bomopo/ja.
4 HaGnronenue tpekoB B kamepe Bunbcona.



5. PaGora cuérunka HOHU3UPYIOUIUX U3JIYUYCHHUH.
6. Peructpanus n3nydeHus NPUPOAHBIX MMHEPAJIOB M MPOIYKTOB.
Jabopamopnsie pabomuvt u onvimasl

1. HaOnrogeHue CIUIOIIHBIX M JIUHEWYATBhIX CHEKTPOB M3JIyUYEHUS.
2.  HccnenoBaHue TPEKOB: U3MEPEHUE DHEPTUH YACTHUIIBI IO TOPMO3HOMY ITyTH (110 poTorpadusim).
3.  H3mepenue paguoakTUBHOTO (OHA.

IToBTOpPHTEIBHO-0000 A0 NI MOY/Ib

[ToBTOpHUTENBHO-0000 A0 NI MOAYJIH NMpeJHa3HAYEH IS CHCTEMAaTH3alHu U 000OIICHUS MPEeIMETHOTO COJEpKAHUS U OINbITAa AEATEIHLHOCTH,
NpUOOPETEHHOr0 MPU U3YUYEHUHU BCETO Kypca (U3UKHU, a TaKKe I MOATOTOBKU K OCHOBHOMY TOCYJapCTBEHHOMY 3K- 3aMEHY MO (U3UKE A
00y4Jarnmxcsi, BRBIOPaBIIMX 3TOT Y4COHBIH TPEIMET.

IIpu n3yuyeHnu JaHHOTO MOAYJIS PEAIM3YyIOTCSI U CUCTEMATU3UPYIOTCS BUIBI I€ATEJIbHOCTH, HA OCHOBE KOTOPBIX 00€CIIeUBAETCS TOCTUKEHHUE
MPEeIMETHBIX U METalpPeAMETHBIX INIAHUPYEMBIX PE3yIbTATOB 00y4eHUs, GOPMUPYETCS €CTECTBEHHO-HAyYHAs TPAMOTHOCTh: OCBOCHUE HaYUYHBIX
METOZ 0B HUCCIEJOBAHUS SBJICHUN MPUPOABI U TEXHHKHU, OBIAJICHUE YMEHHUSIMH OOBACHSATH (PU3UUECKHE SIBICHUS, NMPUMEHSSI MOJIy4ECHHBIC
3HAHUs, pelaTh 3a4a41, B TOM YHUCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIbHEIE.

[TprHIMIIMAaNBHO IE€ATEIBHOCTHBIA XapaKkTep JaHHOIO pa3jelia peaim3yeTcsl 3a CUYET TOro, YTO ydalllMecs BBINOJHSIOT 3aaHUs], B KOTOPBIX
UM IpeJlaracTcs:

- Ha OCHOBE MOJYYCHHBIX 3HAHHUI PACIIO3HABATh U HAYYHO OOBSICHITh (M3WUECKHUE SIBICHUS B OKPYKAIOIIEH MPUPOJIe U MTOBCEIHEBHOM KU3HU;

- ICMIOJIb30BaTh HAYYHBIC METOIBI UCCIECIOBAHUS PU3UIECKUX SIBIICHUH, B TOM YU CJIE I TPOBEPKHU THIIOTE3 U MOJIYYCHHS TEOPETHIECKUX BBIBOJIOB;
- OOBSICHSITh HayYHBIE OCHOBBI HauOOJIe€ BaXKHBIX JIOCTHIKESHHU CO- BDEMEHHBIX TEXHOJIOTH, HANPUMEpP, MPAKTHYECCKOTO HCITOIb30BaHUS
pa3IMYHBIX UICTOYHUKOB YHEPTUH HAa OCHOBE 3aKOHA Ipe- BpallleHUs] U COXPAHEHUSI BCEX N3BECTHBIX BHUI0OB SHEPTHUH.

Kaxxnast u3 Tem maHHOro pasjena BKIIOYAET dKCIEPUMEHTAJIbHOE HccieqoBaHue o0o0maronero xapakrepa. Pa3nen 3aBepiiaercss mpoBeIeHHEM
JUAarHOCTUYECKON U OIIEHOYHOM paboThl 32 KypC OCHOBHOM IIKOJIBI.



TEMATUYECKOE IIJIAHUPOBAHUE

9 kmace (99 v)

TemaTuuecknii
0JIOK, TEMA

OcHoBHOe coep:kaHue

OcHoOBHBIC BH/IbI AeATEIbHOCTH Y4YalIUXcs (HA YPOBHE y4eOHBIX A CTBHUH)

Pazgen 1. M

exanuueckue sipiaenns (40 u)

MexaHnu4veckoe
JBHKEHHE

H CIIOCOOBI ero
omucanus (10 )

MexaHH4YeCcKOoe IBHUKCHUE.
MarepuanbHas TOYKa.

Cucrema orcuéra. OTHOCHTEIILHOCTh
MEXaHUYECKOTr 0

JBUKCHMUS.

PaBHOMEpHOE NpSIMOINHENHOE
nBmxeHue. HepasHomepHoe
npsiMoOJInHEHoe aBuXeHue. CpeaHsis
1 MTHOBEHHAasi CKOPOCTh Tejia MpH
HEpaBHOMEPHOM JBUKECHUH.
Yckopenue. PaBHOyCKOpeHHOE
NPSIMOJIMHEHHOE TBH)KEHHE.
CBoOoaHoe nagenue. OnbITHI
l'anunes.

PaBHOMEpHOE NBUIKEHUE IO
okpyxxHocTH. Ilepuon

1 yacToTta oOpamieHus. Jlunelinas u
yIJ10Basi CKOPOCTH.
[HenTpocTpeMuTEILHOE YCKOPEHUE

AHanu3 1 00CyXJ€HUE PA3JIMUYHBIX TPUMEPOB MEXaHUYECKOTO JIBUKCHHUS.
OOcyxeHne rpaHull TPUMEHUMOCTH MOJENIH «MaTepUuaabHasi TOUKa .
OnucaHne MEXaHUYECKOrO ABHMKEHUS Pa3TUYHBIMU CIIOCO0aMU
(ypaBHeHuUe, Tabu1a, rpaduk).

AHanu3 )XKU3HEHHBIX CUTyalluil, B KOTOPBIX MPOSIBISIETCS
OTHOCHUTEIBHOCTh MEXaHUYECKOTO JBHUIKCHUS.

Habmronenne MexaHU4EeCKOTO ABHKEHHS Te€jla OTHOCUTEIHHO Pa3HBIX TEJ
oTcuéra.

CpaBHeHME NyTeHl U TPACKTOPUN IBUMKEHUS OJTHOTO U TOT'O KE Tela
OTHOCHUTENbHO Pa3HBIX TeNl OTCUETa.

Ananu3 texcra I'aanness 00 OTHOCHUTEILHOCTH IABUIKEHHS,

BBITIOJTHEHUE 3aJJaHUHN MO TEKCTY (CMBICIOBOE YTEHHE).

Omnpenenenue cpeaHell CKOPOCTU CKOJIbKEHUSI OpycKka MIIM IBU-KECHUS
IapyvKa o HaKJIOHHOM MJIOCKOCTH.

AHnanu3 u o0cyXJeHue croco00B NPUOINKEHHOTO ONpEaEICHUS
MTHOBEHHOW CKOPOCTH.

Omnpenenenne CKOPOCTH PABHOMEPHOTO JBMIKEHHUS (IIapUKa

B )KHJIKOCTU, MOJICIIH 3JICKTPUUECKOTO aBTOMOOUIIS H T. II.).
Onpenenenue nyTH, NPONUIEHHOrO 32 JaHHBIA NPOMEXYTOK BPEMEHHU, U
CKOPOCTH TeJia Mo rpaduKy 3aBUCUMOCTH IIYTH U PAaBHOMEPHOTO JIBHKEHUS
OT BPEMEHH.

OOcyxieHre BO3MOXHBIX MPUHIHUIIOB JCHCTBUS MPUOOPOB, U3MEPSIOMIUX
CKOPOCTh (CIIHUAOMETPOB).

Brraucnenue nyTu U CKOPOCTU TIPU PAaBHOYCKOPEHHOM TPAMO- JIMHEHHOM
JIBHOKCHUH TeEJa.




Onpenenenne NPOWAEHHOTO MyTH U YCKOPEHUS ABMXKEHHS Tella 1Mo Trpaduky
3aBUCUMOCTH CKOPOCTH PAaBHOYCKOPEHHOI'O MPSIMO- JUHEWHOrO JIBUKEHUSA
TeJla OT BPEMEHH.

Omnpenenenne yCKOPEHUS Teja MPU PaBHOYCKOPEHHOM JABUKE HUU 1O
HaKJIOHHOU IJIOCKOCTH.

N3mepenne neproga v 4aCTOTH OOpaIIeHHs TeJa O OKPYXKHOCTH.
OnpeneneHre CKOPOCTH PaBHOMEPHOTO JIBUXKEHUS TENaIo

OKPY>KHOCTH.

Pemenue 3agau Ha onpeieieHue KUHEMAaTUUYECKUX XapaKTEePUCTUK
MEXaHUYECKOTr0o ABUKEHHUS Pa3JIMUHbIX BUIOB.

PacniosnaBanue u npubnmxEHHOE ONMMUCAHNUE PA3IMYHBIX BUJIOB
MEXaHUYECKOTO IBUKEHUS B IPUPOJEC U TEXHHUKE (Ha MpUMEpPax CBOOOIHO
MaJaronIuX TeJ, IBUXKEHUS )KUBOTHBIX, HEOSCHBIX TEJI, TPAHCTIOPTHBIX

CPEACTB U JIp.)

B3aumopaeiicTrBue
Tedt (20 u)

IIepssblit 3akoH HproTOHA.

Bropoii 3akoH HeroToHa.

Tpetuit 3akoH HproToHa.

[IpuHIIMO Cynepno3UIIUU CHII.

Cuna ynpyroctu. 3akoH ['yka.
Cuna TpeHus: cCuJia TpeHUs
CKOJIbKE€HUS, CUJIa TPEHUS ITOKOS,
JIpyryue BUIbI TPEHU .

Cuia TS’)KECTH U 3aKOH BCEMUPHOI'O
TSATOTEHUA. Y CKOpPEHUE CBOOOITHOTO
najaeHus. J[BuxeHue njaHeT BOKPYT
Connua. IlepBas kocmMuueckas
ckopocTh. HeBecomocTs u
neperpy3ku. PaBHoBecue
MaTepUaIbHOU TOUKU. AOCOIIOTHO
TBEp o€ Teao. PaBHOBecue
TBEPAOTO TEJIA C 3aKPETIEHHOU
OCBhIO BpalieHusi. MOMEHT CHUJIBI.
LlenTp TsKECTH

HaGnronenue u oOCy’k/A€HUE OINBITOB C JBHXKEHHUEM TeJia IIPU
YMEHBIIEHUHN BIMAHUSA APYTUX TEJI, IPENSITCTBYIOIMNUX JBUXKEHUIO.
Amnanu3 Tekcta ['anuies ¢ onucaHuEM MBICIIEHHOIO YKCIIEPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH MHEPILIUH; BBIIIOJHEHUE 3aJJaHUN TTO TEKCTY
(cMBICIOBOE YTEHUE).

OO6cyxaeHne BO3MOXHOCTH BBIMOJHEHUS 3aKOHA WHEPIIUU B
pa3JIMYHBIX CUCTEMAX OTCUETA.

Habmronenue u o06Ccyx/1IeHHE MEXaHUUYECKUX SIBJCHUU, TIPO-
HCXOAAIMX B cucteMe orcu€ra «Tenexka» npu e€ paBHOMEPHOM U
YCKOPEHHOM JIBUXKEHUU OTHOCHUTENIBHO KaOuHeTa PU3UKHU.

JleficTBUSA ¢ BEKTOPAMU CHJI: BBIIIOJHEHHE 3aJaHUN 110 CJI0KEHUIO U
BBIYUTAHUIO BEKTOPOB.

Habnronenue u/unu nmpoBeeHHE ONBITOB, 1EMOHCTPUPYIOIUX
3aBUCUMOCTb YCKOPEHUS TeJjla OT NPUJIOKEHHONW K HEMY CUJIbI U MacChl
Tena.

AHanu3 U 00BsICHEHHE SIBJICHUN C UCIOJb30BAHUEM BTOPOTO 3aKOHA
HeroroHa.

Pemenue 3amau ¢ ucnonb30BaHMEM BTOPOro 3akoHa HproToHa u mpaBuna

CJIIOKCHHSI CHJI.
OnpenencHue )XKECTKOCTH NPYKHUHEL




AHanu3 cuTyaluii, B KOTOPBIX HaOJII0al0TCs yIIpyTrue nedopmanuu, u

nX OOBSICHEHHE C UCITOJIb30BaHUEM 3akoHa [ 'yka.
Pemenue 3a1ay ¢ ucnosb3oBanueM 3akoHa ['yka.
HccnenoBanue 3aBUCUMOCTH CHUJIbI TPEHUS CKOJIbKEHU S

OT CHJIbI HOpMaJbHOTrO AaBiieHus. OOCyXJIeHue pe3yJbTaToB
HCCIIeIOBaHuU.

Omnpenenenne ko3¢ puruenTa TpeHus cKolbxeHus. Mismepenue
CHUJIBI TPEHUSI TOKOSI.

Pemenue 3amau ¢ ucmosib30BaHueM (OPMYIIbI IS CUJIBI TPEHHS
CKOJIbKEHHUSI.

Ananu3 IBUKEHUS TEJI TOJIBKO MO A€HCTBUEM CUJIIbI TSKECTH —
CBOOOIHOIO IMaJgcHHUs.

OOBsicCHEHHE HE3aBUCUMOCTH YCKOPEHHUsSI CBOOOJHOTO MaJAeHMS OT MaCChI
Tela.

OueHka BeJIMYUHBI CUJIBI TATOTEHUS, ICUCTBYIOLIECH MEXKAY ABYMSI
TeaaMu (IJ1s pa3HbIX Macc).

Anamm3 JABUXCHU S HeOEeCHBIX Tel Ion I{GﬁCTBI/ICM CHUJIBI TATOTCHMUS (C
HUCIIOJIB30BaHUEM AOINOJITHHUTCIBHBIX HCTOYHUKOB I/IH(bOpMaIII/II/I).

Pemenne 3agay ¢ UCMONB30BAaHMEM 3aKOHA BCEMUPHOTO TATOTEHUS U
bopMyITel 1T pacd€Ta CUIIBI TSKECTH.

AHanmu3 OpUTHHAJIBHOIO TEKCTAa, OMUCHIBAIOIIETO IPOSIBJICHUS 3aKOHA
BCEMHUPHOT'0 TATOTEHHUS; BBHINOJHEHHE 3aJaHUN MO TEKCTY (CMBICIOBOE
YTEHHUE).

Habmronenue n o6Cyk/1eHNE ONMBITOB IO H3MEHEHUIO Beca Tellalpu
YCKOPEHHOM JIBUKCHUH.

AHanu3 yclOBUU BO3HUKHOBEHUS HEBECOMOCTH H IMEPETPY3KH.

Pemenne 3aau Ha omnpeneneHne Beca Tela B pa3IuyHbIX yCIOBUIX.
AnHanu3 cuil, IelCTBYIOIINX Ha TEJIO, IMTOKOsIIIeecs: Ha OIope.
OmnpeneneHre HEHTPA TIKECTH Pa3IMUHBIX Tell

3aKO0HBI
COXpaHeHHs
(10 v)

Nmnynsc Tena. U3MmeHneHue
uMnyiabca. UMnynbe cusibl. 3aKOH
COXpaHEHHUsI UMITyJIbCa.
PeaxTBHOE OBHMIKEHUE.
Mexanunueckasi pabota u
MOIIHOCTh. PaboTa cui TskecTH,

Hab6nronenre u o0CyX€HUE ONBITOB, IEMOHCTPUPYIOIIUX Mepeaady
HMITYyJIbCa IIpU BSaHMOHCﬁCTBHH TCJI, 3aKOH COXpPaHCHUA UMITYJIbCa TPU
a0COIIOTHO yIIPYTOM M HEYNIPYrOM B3aMMOJEHCTBUHU TEIl.

AHanu3 cuTyalluii B OKpYy>Karoliei )KU3HHU C UCITOJIb30BAHUEM 3aKOHA
COXpaHCHUS UMITyJIbCA.




ynpyroctu, TpeHus. CBsA3b
SHEPIruu U padboThI.
IToreHumnansHas 3HEprus Tena,
MOJHATOr0 HaJl MOBEPXHOCTHIO
3emiu. [loreHnnanbpHas sHEprus
CIKaTOM IIPY>KUHBI.

Kunetuueckas sHeprus.
TeopemMa 0 KHUHETUUYECKOU
SHEPIrHUMU.

3aKOH COXpaHEHMUA
MEXaHUYECKON YHEPruun

Pacno3HaBanue gBJIEHUS PEAKTUBHOIO ABUKEHHUS B MPUPOJIE U TEXHUKE
(MC — Ouonorus).

I[IpumeneHne 3aK0OHa COXpaHEHUS UMITyJIbCa JJIS pacuéTra
pe3yabTaTOB B3aUMOJICHCTBUS TeJ (HA MpUMeEpax HEYmPyroro
B3aUMOJICMCTBHUS, YIPYTOro EHTPAIBHOTO B3aUMOACHCTBUS JBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPHIX HEMOIBUKHO).

Pemenue 3aa4 ¢ UCIOJIB30BaHMEM 3aKOHA COXPAHEHUS UM- YJIbCA.

Onpenenenue pabOTHI CUIIBI YIIPYTOCTH MPU MOABEME Ipy3ac
HCIIOJb30BAHUEM HEIOJBU)KHOTO U MOJBUYKHOI'O OJIOKOB.

HN3mepeHne MOIIHOCTH.

W3Mmepenne nmoTeHUaaibHOW 3HEPTUU yIPYTro AepopMUPOBaH-HON
NpYXUHBI.

N3mepeHre KNHETUYECKON SHEPTrUuu Tejla MO JJIMHE TOPMO3HOIO MyTH.
OKCIIEpUMEHTAJIbHOE CpPaBHEHUE W3MEHEHUS NOTEHI[UAJbHOU U
KUHETUUYECKON 3HEPTUil TeNa Npu JABUKEHUHU 110 HAKJIOHHOW MIIOCKOCTH.
DKcrnepuMeHTalbHAsA HPOBEPKa 3aKOHA COXPAHEHUSI MEXaHUYECKOMN
SHEPruu Npu CBOOOIHOM IaJICHUH.

IIpumeneHnne 3aK0OHa COXpaHEHUSI MEXAHUYECKOM SHEPIUM Ul pacuéra
MOTEHIIMAJbHOW M KHHETUYECKON Hepruil tena. Pemenue 3amay ¢
HCIOJIb30BAaHUEM 3aKOHA COXPAHECHUSI MEXaHUYECKOU YHEPTrUU

Paznen 2. Mexanunveckue KoJiedanusi u BOJHBI (15 )

MexannyecKne
Kosedanus (7 4)

KomnebarenbHoE ABUKEHHUE.
OcHOBHBIE XapaKTePUCTUKHU
KOJIeOaHU: mepruo, 4acToTa,
aMILUIUTYy1a. MaTeMaTUHYECKUUN U
MPY>KUHHBIA MasiTHUKH.
IIpeBpanienue 3Hepruu npu
K0JIeOATEeJIbHOM IBUKEHUMU.
3aTyxaromme KojeOaHusl.
BrinyxneHHble KoJiebaHUs.
Pe3onanc

Hab6monenune xonebanuii o AeHCTBHEM CHII TSDKECTH U YIIPY-TOCTH U
OoOHapy’)XeHHE MOJOOHBIX KOoJIeOaHUH B OKPYIKAIOIIEM MUPE.

AHanu3 kojebaHuil Tpy3a Ha HUTH U Ha TIpyXuHe. OnpeieIeHUe 4acTOThI
KOJIeOaHU MaTeMaTHUYECKOTO M MPYKHHHOTO MasiTHUKOB.

Hab6nronenue u oobsicHeHUE siBICHUS pe3oHaHca. MccienoBanue
3aBUCHMOCTH TIeprojia KoyicOaHWH MOJABEIICHHOTO K HUTH I'py3a OT JIJIUHBI
HUTH.

[IpoBepka HE3aBUCHUMOCTH Teproaa KojiebaHuil rpy3a, MOJBEIMICHHOTO K
JIEHTE, OT MaccChl I'py3a.




Habmronenue u 06CyxeHUE ONBITOB, JEMOHCTPUPYIOLIUX
3aBHCHMOCTh NepHoja KoieOaHuil NMpy>XKMHHOTO MasTHUKA OT MacChl

rpysa u *KECTKOCTH IIPYKUHBI.
[IpyuMeHeHne MaTEMaTUYECKOrO U MPYKUHHOTO MassTHUKOB

B KaUe€CTBE MOJIEJIEN JIUIs1 ONTMCAaHUs KOJI€OaHUM B OKPYKAIOILEM MUPE.
Pemenne 3aga4, CBSI3aHHBIX C BBIYUCIICHUEM UJIM OLICHKOM YaCTOTHI
(mepuoa) konebaHmit

Mexannuyeckue CBoiicTBa MEXaHHUYECKUX BOJIH. OOHapyX€eHHE 1 aHAJIU3 BOJIHOBBIX SIBJICHUI B OKPY’KaIOIIEM MUDE.
BOJIHBI. 3BYK JlnuHa BomHBI. MexaHuueckue Habnronenue pacnpocTpaHeHus MPOAOJBHBIX W MOMEpPEYHBIX BOJH (Ha
(8 u) BOJIHBI B TBEPJIOM TeIIe, MOJeNH) U OOHapyKeHHUE aHAJIOTHYHBIX BUJOB BOJH B mpupoiae (3BYK,
CECMHUYECKHUE BOJIHBI. BOJISIHBIC BOJIHBI).
3ByK. | pPOMKOCTE 3ByKa M BbICOTa Brruucnenue AIMHBI BOJTHBI U CKOPOCTH PacHpOCTPaHEHUS 3BYKOBBIX
ToHa. OTpaxeHue 3ByKa.
Nndpa3ByK u yabTpa- 3ByK BOJIH.
DKCIepUMEHTAIbHOE OINpeaelIeHNe TPAHUI] YaCTOTHI CIBIIINMBIX 3BYKOBBIX
KoJIeOaHU.
Habnronenne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI (B TOMYHUCIIE C
HCTIOJIb30BAaHUEM MY3BIKaJIbHBIX HHCTPYMEHTOB).
Habmionenue u oObsicCHEeHHE SBICHUS aKyCTUUECKOr'0 pe3oHaHca.
AHanu3 OpUrHHAJIBHOTO TEKCTa, HOCBIIIEHHOTO UCIOIb30BAHUIO 3BYKa
(unu ynapTpa3ByKa) B TEXHHKE (9XOJIOKALMS, YIbTPa3ByK B MEAULIMHE U
JIp.); BBIMOJIHEHHE 3aJJaHUN MO TEKCTY (CMBICIIOBOE YTEHHUE)
Pa3nen 3. DiaeKTpoMarHuTHOE MoJie ¥ YJIeKTPOMATHUTHbIE BOJIHBI (8 )
DJIeKTPOMATHUT- DIEeKTPOMarHUTHOE MOJe. ITocTtpoenue paccyXIeHul, 000CHOBBIBAIOIIIUX B3aMMOCBSI3b
HOe MmoJie U DNEeKTPOMarHUTHHIE BOJHBI. AIIEKTPUYECKOTO U MAarHUTHOTO MOJIEH.
dIeKTpomar- CBoHCTBa DIEKTPOMArHUTHBIX DKCIEPUMEHTAILHOE H3YYEHHE CBOWCTB 3JIEKTPOMATHUTHHIX BOJH (B

HUTHDbIE BOJIHDI
(6 w)

BOJIH. H_[Kana BHCKTpOMaFHI/ITHBIX
BOJIH. cnnonb30BaHue
3HeKTp0MaFHI/ITHBIX BOJIH IJI
COTOBOM CBSI3H.

TOM YHCJIe C TOMOIIBbI0 MOOHJIBHOTO TejaedoHa).
AHaJM3 PEeHTTCHOBCKUX CHUMKOB YEJIOBEUECKOTr0 OpraHH3Ma.




DIIeKTpOMarHuTHas MMPUPOJia CBETA. AHau3 TEeKCTOB, ONMUCHIBAIOIINX ITPOSBICHHUS YICKTPOMArHUTHOTO
CkopocTh cBeTa. M3IIyYCeHUS B IPUPOJE: KUBBIE OPTaHU3MBbI, H3JTy4YeHUSI HEOSCHBIX TEJ
(cMBICJIOBOE UTEHUE).

Pacnio3HaBanue u aHAW3 Pa3IMIHBIX TPUMEHCHUU IJICKTPOMArHUTHBIX
BOJIH B TCXHHUKE.

Pemenue 3agau ¢ ucnoib30BaHueM (OPMYIT IJISI CKOPOCTH
DJICKTPOMATrHUTHBIX BOJIH, JUTMHBI BOJIHBI M YaCTOTHI CBETA

BonHoBEIE CBOMiCTBaA cBETA

Paznen 4. CeeroBble siBinenus (15 4)

3aKOHBI Hcrounnku ceta. JIyuenas HaGnroneHnue onpITOB, AEMOHCTPUPYIOLIUX SIBICHUE IPSIMOJIMHENHOIO
pacnpocTpaHenusi | MOIeib cBeTa. [IpsaMonuneiinoe pacnpocTpaHeHHsl cBeTa (BOBHUKHOBEHHME TEHHU M MOJYTEHM), U UX
cgera (6 4) pacnpocTpaHeHue cBeTa.3aTMEHUs MHTEPIIPETAUsl C UCIIOJIb30BaHUEM MOHATUSL CBETOBOIO Jiyya.
Counnna u Jlynsl. OTpaxkenue OOBsicHEHHE U MOJICIMPOBAHHUE COJIHEYHOTO M JIYHHOT'O 3aTMEHHH.
cBerta. [liiockoe 3epkaiio. 3aKoH UccnenoBanne 3aBUCMMOCTH yrjla OTPaXE€HUsI CBETOBOTO JIydyaOT yIJa
OTpaX€HUs CBETA. najieHusl.
[Ipenomnenne ceera. 3akon H3ydeHne CBONCTB U300pakeHHs B IUIOCKOM 3epkaie. Habmonenue u
HPETOMIICHUS CBCTA. 0OBSACHEHHE OIBITOB IO MOJYYEHHIO U300paKke€HUN B BOTHYTOM U
[TonHoe BHyTpeHHEE OTpakeHHE BBIMYKJIOM 3epkaiax. HaOmtoneHnre u o0bsiCHEHHE ONBITOB IO
cBeTa. Mcnonbp3oBaHue MpEIOMJIEHHUIO CBETa Ha IPaHMIE PA3IUUYHBIX CPEd, B TOM UHCJIE OMBITOB C
BHYTPEHHETO0 OTpaKeHUs B MOJHBIM BHYTPEHHUM OTpa)keHueM. MccienoBaHrue 3aBUCUMOCTH yTiia
ONTHUYCCKUX CBETOBOAAX MIPEJIOMIICHUS OT yrja IaJeHHUs CBETOBOIO JIyda Ha 'paHUILC «BO3AYX—
CTEKJIO.
Pacnio3HaBaHue siBIE€HUN OTpaK€HMS M MPEJIOMJIEHUS CBETa B
MOBCEAHEBHOM KU3HHU. AHATIN3 U OOBSICHEHHUE SIBJICHHUSI ONTUYECKOTO
MUpaxa.
Pemenne 3a7au ¢ UCHOJIB30BAaHUEM 3aKOHOB OTPA)KEHUS U MPEIOMIICHUS
CBETa
JIMH3BI H JIuH3a, Xxom Jydeil B JHH3E. [Tonyuenue n300pakeHUN ¢ MOMOIIBIO COOMpAIOIIEH U paccenBarole it
onTHYyecKkue OnTnueckas cucremMa. JINH3.
npu6opsI (6 1) Ontuueckue MPUOOPHI: Omnpenenenne (HOKYCHOTO PacCTOSHUS M ONTUYECKOW CHIIBI COOMparomeit

dboToanmapat, MUKPOCKOTI JINH3BI.




U TejecKoIl. ['1a3 kak onTudeckast
cuctema. ban3opykocTs u
JaJIbHO30PKOCTh

AHanu3 yCcTpoMCTBa U MIPUHIMNA ACHCTBUS HEKOTOPBIX ONITHYECKUX
npudopoB: ¢oToanmapara, MEKPOCKOIA, TEJIECKOIa

(MC — Ouonorwus, aCTp0HOMI/I$S.

Ananuz siBIeHUN OJIM30PYKOCTHU U TaTbHO30PKOCTH, MPUHIIUIIA TEHUCTBUS
04koB (MC — 6uonorusi)

Paznoskenue
0eJIoro cBera B
crekTp (3 u)

Pa3znoxxenue Oenoro ceeta

B criekTp. OnbIThl HptoTOHA.
CroXXeHHe CIEeKTPAIbHBIX IIBETOB.
Hducnepcus cBeta

Ha6HIOJIeHPIe 10 Pa3JIOKCHUTIO 0OeJloro cBeTa B CIICKTP. Ha6J'IIO)IeHI/I€ u
00BSICHEHHE OIBLITOB IO MMOJIYUYCHH IO Oenoroceera IIpyu CJI0KCHHUU CBCTA
Pa3HbIX IIBETOB.

[IpoBenenue u 0O0OBACHEHUE OMBITOB MO BOCIPUATHIO [[BETA MPEIMETOB MPH
WX HaOJIOIEHNU Yyepe3 [IBETOBbIE QUIbTPHI (IIBETHBIC OUKH)

Pasnen 5. KBanroBbie siBjenusi (17 )

Hcnyckanue

H NMOIJIOIICHHE
¢BeTa aTOMOM

(49)

OmnsiTel Pesepdopaa u nnane-
TapHasi MOJieJb aToMa. Mojienb
aroma bopa. Mcnyckanue u
IIOTJIOIIEHUE CBETA ATOMOM.
KBanTel. JInHeluaTsle CIIEKTPHI

OOcyxaeHue 1enu onbiToB Pe3epdopaa mo uccienoBaHuoo aTOMOB,
BBIJIBUKEHHE TUIIOTE3 O BO3MOXKHBIX PE3yJbTaTax OMBITOB B 3aBUCHMOCTH
OT MPEIOIaraéMoro CTPOSHUSI aTOMOB, GOPMYJIHPOBAHHE BHIBOJIOB U3

pe3yJIbTaTOB OIBITOB.
OOcyxeHre TPpOTUBOPEYNI TIIIAHETAPHOW MOJENIN aToMa

M OCHOBAHUM HJIA TUITOTE3 bl Bopa 0 CTAlMOHAPHBIX 0p6I/ITaX
SJIEKTPOHOB.

Ha6moz[eHHe CILIOIIHBIX U JIMHEHJATBIX CIICKTPOB U3JIYUYCHUA pa3JIMIHBIX
BCIICCTB. OOBsICHEHHE TUHEHYATBIX CIICKTPOB HU3JIYUYCHUA

Crtpoenue
aTOMHOTO siApa

(6 1)

PanunoaktuBHOCTBL. Anb(a-, 6eTa- u
ramMmma-usnydenus. CTpoeHue
aTOMHOTO sapa. HykiioHHas Monuenb
aTOMHOTO siApa. M30Tomnsl.
PannoakTUBHBIC ITPEBPAILICHUS.
Ilepuon nonypacnana.

JericTBUs paguOaKTUBHBIX
W3JIy4YEeHUH Ha )KUBBIE OPTaHU3MBbI

OO6cy>kaeHrne BO3MOXKHBIX THIIOTE3 O MOJIEJISIX CTPOSHUS Aapa.
Omnpenenenue cocTaBa sAep MO 3aJaHHBIM MAacCCOBBIM U 3apsA0BBIM
YHCJIaM | T0 MOJIOKEHUIO B IepUOoaAnYecKoi cucteme sneMeHToB (MC
— XUMUSA).

AHanu3 W3MEHEHHs COCTaBa sApa W €ro IIOJIOKEHUs B
MepuoaAnNYecKko cucreme mnpu a-paamoaktuBHoctu (MC —

XUMUS).

HccnenoBanue TpeKkoB a-4acTull 0o ToTOBEIM (potorpadusm. O6Hapyx eHue
U U3MEepeHHe paAuallMOHHOTO (pOHA C MOMOIIBIO TO3UMETPA, OLIEHKA €ro
WHTEHCUBHOCTH.




AHanu3 OMOIOrNYECKUX U3MEHEHUH, MPOUCXOISIIINX 110/ ACHCTBUEM
pannoakTuBHBIX u3nydyenuii (MC — Ouomnorus). Ucmonp3oBanue
paaroaKkTUBHBIX M3NydeHUui B Mmeaunnne (MC — OuoJsiorus)

Snepubie
peakuuu (7 1)

Snepubie peakiuu. 3aKOHBI
COXpaHEHMUs 3apsAa0BOro U
MacCOBOI'O YHCEJI. DHEPTUsi CBA3U
aToMHBIX aaep. CBs3bMacchl U
sHepruu. Peakuuu cuHTe3a u
JIeJICHUS sep.

HUctounuku sneprun CosHLIAU
3BE3.

SnepHast SHepreTuka

Pemenue 3ana4 ¢ uCronp30BaHMEM 3aKOHOB COXPAHEHUSI MACCOBBIX U
3apsAI0BBIX UHMCEN Ha ONpeAeiIeHUEe Pe3yIbTaTOB SJIEPHBIX PEaKlUii; aHAIN3
BO3MOXXHOCTH UJIM HEBO3MOKHOCTH SIICPHON PEaKIIUHU.

OreHKa SHEPruu CBS3U SJIEP C UCIOIb30BaHUEM (POPMYJIIbI DUHILITEHHA.
OO6cy>x1eHne nepcrneKTUB UCIOIb30BaHUs YIIPABISIEMOTr0 TEPMOSIEPHOr0
CHHTE3a.

OO6cyXaeHne MpeuMyIecTB U SKOJIOTHYECKUX TTPOOJIEM, CBSI3aHHBIX C SIIEPHOM
sHepretukor (MC — skomnorus)

IMoBTOpHTEIBLHO-0000 AN MOXYJIb (6 1)

CucremMaTusanus
H 00001IeHue
npeaMeTHOT0
co/IepKaAHUS

U ONbITA
AesiTeJIbHOCTH,
NpHOOPETEHHOT O
NpPH U3yYeHUHU
BCero Kypca
buzuku

O6001enue coaep kaHus Kaxx10To

N3 OCHOBHBIX pa3aciOB Kypca

$bu3nKnu: MeXaHUYECKUE, TETIJIOBBIC,

3JIEKTPOMAarHUTHBIE, KBAHTOBBIE
SBJICHHUS.

Hay4Hb1ii METOZI MO3HAHUS U €TO
peanuzanus B GU3NIESCKUX
HCCJIeJOBaHUAX.

CBs13b PU3UKHU U COBPEMEHHBIX
TEXHOJIOTUH B 001aCcTU epeaadu
MHOopMaLUU, SHEPreTUKE,
TpaHCIIOpTe

Brimonnenwne y4eOHBIX 3aJaHNH, TpeOyro mux JIEMOHCTpaluu
KOMITETEHTHOCTEH, XapaKTEePU3YIO X €CTECTBEHHOHAYUYHYO
rpaMOTHOCTb:

6 mpuMEHEHHUs MOJYYCHHBIX 3HAHUU U1 HAYYHOTO OOBSCHEHHUS PU3NYECKUX
SBJIICHUW B OKPY)KAIOLIEW MPUPOJE U NMOBCEIHEBHOMN KU3HHU, a TAKKE
BBISIBJIICHHS (DU3UYECKUX OCHOB psiJla COBPEMEHHBIX TEXHOJIOTHH;

6 nIpUMEHEHHsI OCBOCHHBIX YKCIIEPUMEHTAIBHBIX YMEHHI JJIsi HCCISOBaHUSI
(usnyecKkux sABJICHUN, B TOM YHCJE ISl IPOBEPKU I'UIIOTE3 U BBISIBICHUSA
3aKOHOMEPHOCTEH.

Pemenne pacu€THbIX 3a1a4, B TOM YMCJIE IPEAIIOIAraronmx
MCIO0JIb30BaHUE (PU3MYECKOM MOJEIN M OCHOBAHHBIX HA COJEpPKAHUU
pPa3JIMYHBIX pa3/JesioB Kypca (PU3UKU.

BeinosnHeHue U 3a11MTa IPYNIOBBIX WA HHAWBUYAJIbHBIX IPOEKTOB,
CBSI3aHHBIX C COJIEpPKAHUEM Kypca (pU3UKU
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