MpunoxeHne k OOMNM OO0

PABOYASA TIPOT'PAMMA

YueOHoro npeamera «Pu3uka



MNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O ITIPEJIMETA «®U3UKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUA.
N3yuenne ydeOHOro mpeamera «dPusnka» Ha ypOBHE OCHOBHOTO OOIIEro 00Opa3oBaHUs JODKHO
obecreynBaTh JOCTHIXXCHUC CIICAYIOIUX JINYHOCTHBIX, MCTAIIPECAMCTHBIX n MPpEAMCTHBIX
00pa3oBaTENbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI
JInyHOCTHBIE Pe3yIbTaThl OTPAXXaIOT CHOPMHUPOBAHHOCTH, B TOM YHCIIE B YACTH:

1. I'pasicoanckozo eocnumanus

(DOpMI/IPOBaHI/Ie aKTHUBHOH rpa)KﬂaHCKOﬁ IR(0XI7000505 18 Ian(HaHCKOfI OTBECTCTBCHHOCTH, OCHOBaHHOM
Ha TPAJUIUOHHBIX KYJIbTYPHBIX, IYXOBHbIX U HPABCTBCHHBIX HICHHOCTAX pOCCHﬁCKOFO O6IJ_[CCTBa.

2. Tlampuomuueckozco socnumanus

I[eHHOCTHOTO OTHOWIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAy4dHOMY
HaCJIeIUI0, TOHUMAaHUA 3HaueHUs! (PU3MKH, KaK HAyKH B )KM3HU COBPEMEHHOTro 00IecTBa, CIOCOOHOCTH
BJIQJIETh JIOCTOBEPHOM HH(pOpMaLKeld O TMEepelAOBbIX JTOCTHKEHUSX U OTKPBITUAX MHPOBOM H
OTEYECTBECHHON HAayKH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpOICTBE MUpa U OOLIECTBA.

3. ﬂV.XOgHO'HDCl(?CWl(?eHHOZO 6o0Cnumarnusd

[IpencraBieHus 0 coLMANbHBIX HOPMaX M MPaBUWIAX MEKIMYHOCTHBIX OTHOIIEHUH B KOJJIEKTHUBE,
TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM N1€ATEIbHOCTH MPHU BBINOJIHEHUN Y4EOHBIX, TO3HABATEIIbHBIX
3aJ1a4, BBIIIOJHEHUH YKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMIIEHHUS K B3aHMOIIOHUMAaHUIO U
B3aMMOIIOMOIIM B IPOLECCE 3TOM y4eOHOM NeATeIbHOCTH; TOTOBHOCTH OLIEHHWBATH CBOE MOBEJICHHUE U
MIOCTYIIKA CBOMX TOBApHUILIEH C IMO3MIHMKM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHHUSA
MIOCJIEACTBUM ITOCTYIIKOB.

5. Duszuyecko2o 60cnumanrus, d)ODMMDOGClHHﬂ KyJibmypbsl 3001?06bﬂ U IMOYUOHAIbHO2O 6]1&1201’10]11/’{1/[}1

Co3HaHUs LIEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO, YCTAHOBKH Ha
3/I0pOBBIM 00pa3 *U3HU, OCO3HAHUS MOCJIEICTBUN U HENPUSATHS BPEIHBIX MPUBBIYEK, HEOOXOIUMOCTH
coOJTI0/IeHUsI PaBHIT O€30MTACHOCTH B OBITY U peabHOM KU3HHU.

6. Tpyoosozco socnumanus
KoMMyHUKaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, y4eOHO-MCCIIEI0BATEIbCKOM,

TBOPYECKOI U JAPYruX BUJAX JCATEIBHOCTH; HHTEPECA K MPAKTHUECKOMY HU3YyUeHHIO Ipodeccuil U Tpyaa
pa3IMYHOTrO POja, B TOM YHUCIIC HA OCHOBE NMPUMCHEHHUS MPEIMETHBIX 3HAHHM, OCO3HAHHOTO BBHIOOpPA
WHJIMBUYyAIbHOW TPACKTOPHHM TPOJNOJDKCHUS O00pa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIOCOOHOCTH K MPEMETY, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH.

7. JKoA02UHECcK020 80CNUMAHUSL

DKOJIOTHYECKHU I1eJIeCO00pa3HOr0 OTHOIIEHUS K NpHpoAe Kak HCTOYHUKY JKuzHu Ha 3emie,
OCHOBE €€ CYIIeCTBOBAHHUS, IOHUMAHUS LIEHHOCTH 370pOBOro M Oe3omacHOro obpasa >KU3HH,
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3UYECKOMY W TICUXHYECKOMY 3JI0POBBIO, OCO3HAHUS
[IEHHOCTU COOIO/IEHUsI TpaBmwi 0Oe30MacHOro TOBEAEHHUS MpH paboTe ¢ BelIeCTBAMHU, a TaKXKe B
CUTYALUAX, YTPOXKAIOUIUX 30POBBIO U KU3HU JIIOJIEH;



CIIOCOOHOCTH NPUMEHSATh 3HAHMA, IOJy4yaeMble IPU H3YYEHUM NpeaMeTra, A pelleHHs 3a7aad,
CBA3AHHBIX C OKpYXKalolleld IPUPOJHOM CpPENOHM, IOBBIIICHUS YPOBHA DJKOJOTMYECKOW KYJIBTYPBI,
OCO3HAHMS TJIOOATBHOTO XapaKTepa HKOJOTHYECKUX IMPOOJIIeM M IyTed HUX peIIeHHUs IMOCPEACTBOM
METOJI0B IIPEIMETA;

9KOJIOTUYECKOI'0 MBILIJIEHUS, YMEHUSI PYKOBOJCTBOBAaTbCA UM B IIO3HABATEIbHOM, KOMMYHUKAaTUBHON U
COLIMAJIbHOW IIPAKTHKE.

8. Llennocmett Hayuno2o no3HaHus

MupoBo33peHYeCKUX MPEACTABICHUI COOTBETCTBYIOLIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
COCTAaBJISIOLUIMX OCHOBY /Ul IIOHMMaHHUS CYIIHOCTM HAay4YHOH KapTUHBI MUpA; HpPEICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPO/bI, B3aUMOCBSA3IX Y€JIOBEKa C PUPOJHON CPENoH, O POIH
IpeaMeTa B MO3HAHUU 3THUX 3aKOHOMEPHOCTE;

MO3HABATEIBHBIX MOTHBOB, HANPAaBJICHHBIX HA MOJIyY€HHE HOBBIX 3HAHUH MO MpenMeTy, HEOOXOIUMBIX
Ui 00bsCHEHUs HAOMI0JaeMbIX MPOIIECCOB U SIBICHMIA;

MO3HABATENIbHON U HMH(OPMALMOHHOW KYJIBTYPBI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHOW pPabOTHI C
y4eOHBIMU  TEKCTaMH, CIOPAaBOYHOM JIUTEPATypol, JOCTYMHBIMH TEXHHYECKUMH  CpEICTBaMU
MH(OPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeca K OOY4YeHMIO M T[I03HAaHUIO, JI0003HATEIbHOCTH, TOTOBHOCTH M  CIIOCOOHOCTH K
caM000pa30BaHUIO, MCCIIEA0BATENbCKON JESITENbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH U
ypoBHs 00y4€HUs B JaJIbHEHIIIEM.

METAIIPE/IMETHBIE PE3YJIBTATDI
Yuueepcanwvnwvie noznasamenvhnuie oeiicmeusn.
bazosvie nocuueckue oeticmeusi:

—BBIBJIATH M XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKH O0BEKTOB (SIBIICHUI);

—YyCTaHaBJIMBATh CYILECTBEHHbIM NpPU3HAK KIACCU(UKAIMK, OCHOBAaHUSA Uil 00OOIIeHUs H
CpaBHEHUS,

—BBIABIATh 3aKOHOMEPHOCTH M MPOTHBOPEYMs B paccMaTpuUBaeMbIX (akTax, JIaHHBIX U
Ha6J'II-O)ICHI/I$[X, OTHOCAIINXCA K (i)I/ISI/I‘IGCKI/IM SABJIICHUSAM,

—BBIABJIATh IMIPUYUHHO-CIICACTBCHHBIC CBA3W IIPU U3YUYCHUU (1)H31/I‘-I€CKI/IX SIBICHUN U MpoucCCoOB;
ACJIaTb BBIBOJbI C HCIHOJB30BAHUEM JCAYKTUBHBIX W HWHIAYKTUBHBIX YMO?;aKJ'IIO‘-ICHI/II\/'L BbIABUI'ATh
THUITOTE3BI O B3aUMOCBA3AX (1)I/ISI/I‘I€CKI/IX BCJIIMYHH,

—CaMOCTOATEIBHO BBIOUPATH CIOCOO pemeHus yuyeOHoW Qu3nmyeckol 3amauu (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pelIeHus, BbIOOp Hambojee NOAXOMAIIEr0 C YYETOM CaMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPUEB).

bazosvie uccnedosamenvckue deicmsusi.

—MUCIO0JIb30BaTh BOIPOCHI KaK MCCIIEOBATEIbCKUM HHCTPYMEHT MMO3HAHUS;

—ITIPOBOJIUTh IO CAMOCTOSITEILHO COCTaBJICHHOMY IUIaHY OIIBIT, HECJOXKHBIM (u3nuecKuit
AKCIIEPUMEHT, HEOOJIbIIIOE HCCIeI0BaHNE (PU3NYECKOTO SIBICHUS;

—OLEHUBAaTh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh HHGOpPMAIMIO, TOIYYEHHYIO B XOJe
WCCIIETOBaHUS WU SKCIIEPUMEHTA;

—CaMOCTOATENbHO (POpMYyTUpPOBaTH O0OOIIEHUS W BBIBOABI MO pe3yjbTaTaM IMPOBEAEHHOTO
HaOIIO/IEHUS, OTBITA, UCCIICIOBAHNUS,

—IIPOTHO3UPOBAaTh BO3MOXKHOE JlaJIbHEHIIee pa3BUTHE (U3NUYECKUX IIPOLIECCOB, a TaKkKe

BBIIBUTATh TPEIIONI0KEHUS 00 MX Pa3BUTUU B HOBBIX YCIIOBHUSX U KOHTEKCTaX.



Paboma ¢ unpopmayueii:

—IPUMEHSATH PA3JIMYHBIC METOJIbI, HHCTPYMEHTBI M 3alIPOCHI IIPHU TIOUCKE U 0TOOpe nHpOpMaIUu
WIN JAHHBIX C YY4ETOM MPEATIOKEHHON yaeOHOH (PH3NUecKoil 3a1auu;

—aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh MH(DOPMAIIUIO PA3IUYHBIX BUIOB U
(dbopM TpeIcTaBICHHUS,

—CaMOCTOATEIBHO ~ BBIOMpATh ONTUMAIBHYI (opMy mpencraBieHuss uHQOpMAIMH |
WLTIOCTPUPOBATh pellaeMble 3a/laddl HECJIOXHBIMH CXEMaMH, JuarpaMMaMd, WHOW Tpadukod M HX
KOMOHWHAIIUSIMU.

YHnueepcanvnovie KommynukamugHsle oeiicmeus

Obwenue:

—B Xx0/I¢ OOCYXICHHS y4eOHOro MaTepuala, Pe3yJbTaTOB Ja0OPATOpPHBIX PabOT W MPOEKTOB
3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOi TEMbl U BBICKA3bIBATh HJICH, HAIICJICHHBIC Ha PEIICHUE
3a/la4y¥ U MOJIJIepKaHue 0IarokenaTebHOCTH OOIICHUS;

—COIIOCTABIISITh CBOU CYXJICHHUSI C CYXJICHUSMH JPYIHMX YYaCTHUKOB JHMAjora, OOHapyXKHUBaTh
pas3MyKe U CXOJCTBO MO3HIINN;

—BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IIMCbMEHHBIX TEKCTAX;

—IyOJIMYHO TPENCTABIATh PE3YJIbTAThl BBIMTOJHEHHOTO (DU3UYECKOTO OIBITa (PKCIECPUMEHTA,
HCCTIEIOBAHMS, TIPOEKTA).

Cosmecmuas deamenbHOCHb (COMPYOHUYECmB0).

—IOHMMAaTh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W HWHAWBUAyalbHOW pabOTHI MpHU

peleHr KOHKPETHOW (PU3NIECKOI MPOOIIEMBI;

—IIpUHUMATh L€ COBMECTHOM AESATEIBbHOCTH, OPraHU30BBIBATE JEHCTBUS MO €€ JOCTUKCHUIO:
pacrpenenath pojiH, 0OCYXIaTh MPOLECChl U Pe3ybTaThl COBMECTHOM paboOThl; 00001aTh MHEHUS
HECKOJIBKUX JIIOJEH;

—BBINOJHATh CBOIO 4YacThb paboThl, JOCTHras KauyeCTBEHHOIO pe3yibTara [0 CBOEMY
HaIIpaBJICHUIO U KOOPAWHUPYS CBOU ACUCTBUSA C APYTMMH YJIEHAMU KOMAH/BbI;

—OILIEHUBaTh KayecTBO CBOEr0 BKJaJa B OOLIUN MNPOAYKT IO KPUTEPUSM, CAMOCTOSITEIILHO
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

Yuueepcanwvnuie pecynamuenvie oeiicmeusn

Camoopeanuzayusi:

—BBIABIATh MPOOJIEMBbl B JKU3HEHHBIX M YYEOHBIX CHUTyallUsX, TPeOYIOIIMX Ul peIIeHUs
(bu3NYecKuX 3HAHUH;

—OpPHUEHTUPOBATHCS B Pa3IMYHBIX NOAXOJAaX NPUHATHSA PEIICHUN (MHIUBUAYAIbHOE, NPUHATHE
peleHys B IpyIiie, IPUHATHE peIleHu rpymnmnoil);

—CaMOCTOSATEIIPHO  COCTAaBJISATh QJITOPUTM  peIIeHUs (Qu3uveckod 3aJadyd  WIM  ITUIaHa
WCCIICJIOBAHKUS C Y4YETOM HUMEIONIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
npejyiaracMbie BAPUAHTHI PEIICHUIA;

—J1enaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PELICHHE.

Camoxoumpons (pegaexcust):

—J1aBaTh aJICKBAaTHYIO OLEHKY CUTYaIlMH U Mpeaarath IiaH e€ N3MeHEHUS;

—O0OBSACHATH MIPUUUHBI TOCTHKECHUS (HETOCTHXKEHUS) Pe3yIbTaTOB JEATEIbHOCTH, JaBaTh OLICHKY
pUOOPETEHHOMY OTIBITY;

—BHOCUTDh KOPPEKTHUBBI B JESATEIBHOCTH (B TOM YHCIE B XOJ BBIIOJHCHHA (DU3NIECKOTO
WCCIIC/IOBAHMSI WJIM TIPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB, WM3MECHUBIIMXCS CHTYAIHH,
YCTaHOBJICHHBIX OIMHUOOK, BOSHUKIINX TPYTHOCTEH;

—OIICHUBATh COOTBETCTBHE PE3YJIbTATA [IEJIH U YCIOBHUSIM.



OMOUUOHATbHBIY UHMEIEeKIN.

—CTaBUTh ce0s1 Ha MECTO JPYroro 4ejoBeKa B XOJE€ CIOpa WM JTUCKYCCUU Ha HAyYHYIO TEMY,
IIOHUMATb MOTUBBI, HAMEPEHMUS U JIOTUKY JIPYroro.
IIpunamue cebs u Opyaux:

—TIpU3HABaTh CBOE MPABO HA OMIMOKY MPHU pelIeHnH (PU3MUECKUX 3a/1a4 MM B YTBEPXKICHHUAX Ha
Hay4HbIE TEMbI ¥ TAKOE K€ IIPaBO APYroro.

IHNPEAMETHBIE PE3YJBTATHBI

7 knace

[IpenmeTHbIe pe3yabTAThI JODKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIMXCS YMEHUN:

—MWCIOJB30BaTh MOHATHUS: (PU3UUYECKHE M XUMHUCCKUE SIBIICHUS; HAONIIOJIEHHE, HKCIEPUMEHT,
MOJIeJb, TUIIOTE3a; €AUHUILBI (U3NYECKUX BEJIMYMH; aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS BEIeCTBa
(TBE€pmoe, KuAKoe, Ta3000pa3HOE); MEXaHMYEeCKoe JBIM)KEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
IpsIMOJIMHENHOE), TpaeKTopus, paBHOACHCTBYyromas cui, Aepopmanus (ympyras, I[JlacTudeckas),
HEBECOMOCTh, COOOILAIOIINECS COCY/IbI;

—pa3nuyarh sBiACHUSA (OUQQyY3us; TEIIoBOe IBM)KEHHUE 4YacTUI[ BEIIECTBA; PaBHOMEPHOE
JBUKEHNE; HEPAaBHOMEPHOE JBW)KCHHUE, WHEPLUSA; B3aUMOJCHCTBUE TEN; PABHOBECHE TBEPABIX TEN C
3aKpEIUVIEHHOW OCBIO0 BpAIllCHMs; Iepefada JaBlICHUs TBEPABIMH TeENaMH, XUIAKOCTIMH W Tra3amu;
atMoc(epHOe NaBJiE€HME; IUIABaHME TEJ; MPEBPALICHHUS MEXAHWYECKOW 3HEpPIruH) MO  ONHCAHUIO HX
XapaKTEepHBIX CBOWCTB U Ha OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBIICHUE;

—pacro3HaBaTh NPOSIBICHUE M3YYEHHBIX (DPU3MUYECKHX SBICHHNA B OKpYXKAlOIIEM MHUpPE, B TOM
yuciae (U3NYecKHe SBJICHUS B MPHUPOJIE: MPUMEPH! JBUKEHHUS C Pa3IMYHBIMH CKOPOCTSMHU B KUBOW U
HEXXMBOH Npupoje; NeHCTBUE CUIIbI TPEHUS B MPUPOJIE U TEXHUKE; BIUSHUE aTMOC(EPHOTO AaBJICHHS Ha
KMBOM OpraHu3M; IJIaBaHUE PbIO; pbIlUaru B TeJie YeJIOBEeKa; IPU 3TOM IEPEBOIUTh IPAKTHUECKYIO 3a1ady
B yu4€OHYI0, BBIIEISATh CYLIECTBEHHbIE CBOMCTBA/TIPU3HAKN (PU3UUECKUX SBICHUII;

—OIUCHIBaTh HM3yYEHHBbIE CBOWCTBA Tel M (U3MUECKUE SIBICHHUSA, HCIONIB3YysSd (QU3NYECKUe
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIECTBA, BPEMs, IyTh, CKOPOCTb, CPEAHSISI CKOPOCThb, CHIIa
YOPYIOCTH, CHJIa TSKECTH, BEC Teja, CUjla TPEeHHMs, JaBjeHue (TBEPAOro Tena, >KUIAKOCTH, rasza),
BBITAJIKUBAIOIIAsl CUJIAa, MEXaHUYecKass paboTa, MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHJIbI, KO3(PPHUIHUEHT
MOJIE3HOTO JIEHCTBUS MEXaHU3MOB, KWHETHYECKas U OTEHIMAIbHAsL SHEPIUsl); IIPU ONMUCAHUHU TPABUIIBHO
TPaKTOBaTh (PM3NUYECKUN CMBICI HCIOJIb3YEMbIX BEIMYMH, WX OOO3HAUCHHS M E€IUHMLBI (PU3MUYECKHX
BEJIMYMH, HAXOJUTH (POPMYIIbI, CBA3bIBAIOIINE JAHHYIO (PU3UUYECKYIO BETUUUHY C APYTUMH BEIMYMHAMU,
CTPOUTH IpapMKN U3YUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYUH;

—XapaKTepU30BaTh CBOWCTBA Tel, (U3NYECKUE SIBJICHHUS U IPOLIECCHl, HCIIOJIb3Yys IpaBuia
CIIO)KEHMsI cui (BIOJIb ONHOM mpsMoil), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, NpaBHIIO
paBHOBecHs pplyara (0J10Ka), «30J10TO€ IPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUSI MEXaHUUYECKON YHEPIuy;
IIPU ATOM JIaBaTh CJIOBECHYIO ()OPMYIHPOBKY 3aKOHA U 3aITUCHIBATh €M0 MAaTEMaTHUYECKOE BBIPAKEHUE;

—O0OBACHATh (PU3NYECKUE SBICHHS, MPOLECCH U CBOWCTBA TeNl, B TOM 4YHCIE U B KOHTEKCTE
CUTYyalUi IPAKTUKO-OPUEHTUPOBAHHOI'O XAPAKTEPa: BBIABIIATH IPUYUHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH
00bsiICHeHUE U3 1—2 JOTHUYECKUX IIAroB ¢ OMopoil Ha 1—2 M3yueHHBIX CBOMCTBA (PU3NUECKUX SBICHUH,
(U3MYECKNX 3aKOHA HIIM 3aKOHOMEPHOCTH;

—pemaTb pacuéTHble 3ajauu B 1—2 NeiCcTBUA, UCIIONB3YS 3aKOHBI U (DOPMYJIbI, CBA3BIBAIOILUE
¢u3nuecKkre BeJIMUMHBI: HA OCHOBE aHAJM3a YCJIOBUS 3a/lauM 3alHChIBaTh KPATKOE YCIOBHE, MOJICTABIATh
¢usznueckue BeIMYMHBI B (OPMYNIBI M TMPOBOAUTH PACYETHI, HAXOAUTH CIPABOYHbIE JIaHHBIE,
HeoOX0IMMBbIE [T PelleHus 3a/1a4, OLICHUBATh PEATMCTUYHOCTH MOTYYEHHON (U3NYECKON BETUUHMHBI;



—pacno3HaBaTh NMpPoOJIeMbl, KOTOPbIE MOXHO PELIUTh MPU MOMOIIM (U3NYECKUX METOJIOB; B
OMMCAaHUU HCCIEIOBAaHUSI BBIICIATH IMPOBEPSIEMOE MPEANOJOXKEeHHe (THUIOoTe3y), pa3inyath U
WHTEPIPETUPOBATH MOJYYCHHBIA pe3ybTaT, HAXOAUTh OMUOKH B XOJE OMbITA, JIeJaTh BBIBOJBI MO €0
pe3yJibraTam;

—TIPOBOJIUTH OIBITHl TIO HAOIOJIEHUI0 (DU3WUECKUX SIBICHUNA WM (DU3UYECKHX CBOWMCTB Te:
dbopMynupoBaTh  MPOBEPSEMbIE  MPEIINOJIOKEHUS, COOMpaTh YCTAHOBKY U3  HIPEIJIOKEHHOIO
000pyIOBaHUs, 3aMTUCHIBATH XO/I OMBITa U (POPMYIUPOBATH BHIBOJIBI;

—BBIMIOJIHATD TMPSMbIE U3MEPEHHS] PACCTOSHUS, BPEMEHM, Macchl Tena, 00bEMa, CHUIIBl U
TEMIIEpPaTypbl C HCIOJb30BAaHUEM AaHAJIOTOBBIX M LU(POBBIX MPUOOPOB; 3alUCHIBATh IMOKA3aHUS
prOOPOB ¢ YIETOM 3aJaHHON a0COTIOTHON MOTPEIIHOCTH U3MEPEHUH;

—TIPOBOJIUTh HCCJICIOBAHUE 3aBUCHUMOCTH OIHOW (U3MYECKOW BEIUYUHBI OT JPYrol C
WCIIOIb30BAHUEM MPSIMBIX U3MEPEHHH (3aBUCMMOCTH IMYTH PAaBHOMEPHO JABUXKYIIErOCs Tejla OT BPEMEHU
JBUKCHHSI TEJa; CWJIBI TPEHUS CKOJBKCHHS OT Beca Tela, KauecTBa 0OpabOTKM MOBEPXHOCTEU TEN H
HE3aBUCHUMOCTH CHUJIbl TPEHUS OT IUIOLIAAM CONPUKOCHOBEHMS TEN; CHJIbl YNPYTOCTH OT YJJIMHEHUS
MIPYKUHBI; BHITAIKUBAIOIICH CUJIBI OT 00bEMa MOTPYKEHHON YacTH Tesla U OT IUIOTHOCTU KHUAKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTH TeJia, OT INIyOUHBI, HA KOTOPYIO IOTPYKEHO TEJO; YCIOBHI MIaBaHUs Tel,
YCIIOBUI paBHOBECHS pblyara M OJOKOB); y4acTBOBAaTh B IUIAHUPOBAHMM Y4€OHOTO HCCIIEIOBaHUS,
coOupaTh YCTAaHOBKY U BBINIOJHATH WM3MEPEHUS, CIeAyd NPEIJOKCHHOMY IUIaHy, (UKCHPOBATh
pe3yabTaThl TOJYYEHHOW 3aBUCUMOCTH (PH3WYECKUX BEJIWYMH B BHUJAC NPEIJIOKECHHBIX TaOJNUIl U
rpaduKoOB, J€aTh BHIBOJIBI 0 PE3YJIbTATAM HCCIICIOBAHNS;

—TIPOBOJIUTH KOCBCHHBIC M3MEPEHUSI (PU3NYCCKUX BEIMYMH (IIOTHOCTH BEHIECTBA KUIKOCTU U
TBEPJIOTO TeEJa; CUjla TPEHUS CKOJIbKEHUS; JaBJICHUE BO3/yXa; BbITAJIKMUBAIOLIAs CHIIA, ACHCTBYIOLIas Ha
MOTPYXEHHOE B JKUIKOCTh TeNO; KOI(D(PUIIMEHT IMONe3HOro NEHUCTBUS MPOCTHIX MEXAaHU3MOB), CIEAys
MPEIJI0KEHHOM UHCTPYKIIMK: TIPY BBITOJIHEHUN U3MEPEHHUI COOUPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY U
BBIYUCIISITh 3HAYEHNUE NCKOMOM BEJTUYNHBI,

—Cco0Ir01aTh TIPaBHIIa TEXHUKH O€30MacHOCTH MPH padoTe ¢ 1abopaTOpHBIM 000PYIOBAHUEM;

—YyKa3bIBaTh NPHUHIUIBI JCUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JTUHAMOMETP, COOOIIAIOIINECST COCYbI, OapoMeTp, pblyar, TMOJABMKHBI W HEMOJBUKHBIN OJIOK,
HaKJIOHHAS [JI0OCKOCTh;

—XapaKTepU30BaTh MPHUHIIUIBI JEHCTBUS W3yYEHHBIX NMPUOOPOB M TEXHUUYECKHX YCTPOWCTB C
OMOpoN Ha WX OMHCaHHUA (B TOM YHUCHE: MOAIIMIHUKHA, YCTPOWCTBO BOJOMPOBOMAA, THIPABIMYECKUN
MpPecc, MaHOMETpP, BBICOTOMEp, NOPUIHEBOM HACOC, APEOMETpP), MCIOJIb3ys 3HaHUS O CBOMCTBax
(bu3MYECKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

—TIPUBOANTH MPUMEPHI / HAXOAUTH MH(POPMAIUIO O MpHUMEpaxX MPAKTHUYECKOTO HCIOIb30BaHU
(U3MYECKUX 3HAHWM B TOBCEIHEBHOM >KMU3HU A OOecTedeHHs O€30MacHOCTH MpU OOpalieHuu C
npubopaMu W TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0pOBbS U  COOJIOACHHUS HOPM
9KOJIOTUYECKOI0 MTOBEJICHUS B OKPYKAIOIIEH Cpelie;

—OCYIIECTBIATH 0TOOP UCTOYHUKOB HH(POPMAIINH B CETH VIHTEpHET B COOTBETCTBUH C 33/ IaHHBIM
MMOMCKOBBIM 3aIIPOCOM, Ha OCHOBE HMMEIOUIUXCS 3HAHUM W MYTEM CPAaBHEHUS Pa3IUYHBIX HCTOYHUKOB
BBIIETISITE MHPOPMAIUIO, KOTOPASI SBIISIETCS TPOTUBOPEUNBOM UITH MOXKET OBITH HEOCTOBEPHON;

—MWCIONB30BaTh TIPHU BBIMOJHEHUH YYEOHBIX 3alaHUil HAyYHO-TIONMYJSPHYIO JIUTEPATypy
(bU3MUECKOTO COAEpIKAHMSI, CIPABOYHBIE MaTepHalibl, pecypchl ceTu WHTepHeT; BiIajeTh NpuéMamu
KOHCIIEKTUPOBAHHUS TEKCTa, peoOpa3zoBaHus HHPOPMALIMK U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

—Co03/1aBaTh COOCTBEHHBIC KpaTKHWE NHCHbMECHHBIE M YCTHBIC COOOIIEHWS Ha OCHOBe 2—3
WCTOYHUKOB HWHGOpMAIMK (PU3NYECKOTO COJEpKaHUs, B TOM 4YHCJIE IyOJMYHO [eJaTh KpaTKue



COOOLIEHUsI O pe3ysbTaTax MPOEKTOB WM y4eOHBIX HCCIEIOBaHMMA; IIPU 3TOM IPaMOTHO HMCIIOJIb30BaTh
M3YyYEHHBIN MOHATUWHBIN anmapar Kypca (pU3HKH, COPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHCH;

—TIpYU BBINOJHEHUH y4EOHBIX IIPOEKTOB U UCCIIEI0BAHUN paclpeaesaTh 00s13aHHOCTU B TPYIIIIE B
COOTBETCTBUM C IIOCTABJICHHBIMM 33Ja4aMM, CICAUTH 32 BBIIOJIHCHUEM IUIAHA JEHUCTBUM, aJEKBAaTHO
OLICHMBATh COOCTBEHHBIM BKJIaJ B JIEATEIbHOCTh TPYIIBI; BBICTpauBaTb KOMMYHUKATHBHOE
B3aMMOJCICTBHUE, YUUTHIBAsI MHECHUE OKPYKAIOLIHX.

8 knacc

[IpenMeTHbIEC pe3yabTaThl AOHKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y O0yUAIOLIUXCSI YMEHHIA:

—MCIIOb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBM)KEHUE aTOMOB M MOJIEKYI,
arperatHble COCTOSIHUS BEIECTBA, KPUCTAJUINYECKUE U aMOP(HBIE Teja, HACHIIEHHBIA U HEHACBIIIICHHBIN
nap, BIQXHOCTh BO3/yXa; TEMIIEpaTypa, BHYTPEHHsSS JHEpPrus, TEIUIOBOW IBUTATENb; IEMEHTAPHBIH
ANEKTPUYECKUH 3apsi]l, SJIEKTPUUECKOE I0JIe, IPOBOJIHUKU U TUAJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUN
TOK, MarHUTHOE I10JIE;

—pa3nuyarh SBICHHs (TEIUIOBOE pacCIIMpEeHHe/C)KaThe, TeIulonepenaya, TEIIOBOe PaBHOBECHE,
CMauvBaHWE, KaNWUISpHbIE SBJICHUS, HCHApeHUe, KOHJCHCAlMs, IUIaBJIEHUE, KpUCTAIIN3alus
(oTBepaeBaHue), KUMIEHUE, TeIUIONEpeaayda (TEIIONPOBOIHOCTh, KOHBEKIIUS, U3IIYUCHHE); dICKTPU3ALIHS
TeJ, B3aUMOJCHCTBHE 3apsi0B, IEHCTBUS JIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBHUE
MarHuToB, IEHCTBHE MArHUTHOTO IOJIA Ha TIPOBOJHUK C TOKOM) IO OMHCAHUIO UX XapaKTEPHBIX CBOWCTB
Y Ha OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHUE;

—pacno3HaBaTh MPOSBICHUE W3YYCHHBIX (U3UYECKUX SIBICHUI B OKPYKAIOIIEM MHpPE, B TOM
yuciie Gpu3NYecKre BJICHUS B IPUPO/JIe: TOBEPXHOCTHOE HATSKEHHUE U KallWJUIAPHBIE SIBJICHUS B IPUPO/IE,
KpUCTaJIJIBl B IpUpoJie, uznydeHue ColiHla, 3aMep3aHnue BOA0EMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHEra; 3JIEKTPUYECKHE SIBJIIEHUS B aTrMmoc(epe, IJIEKTPUUYECTBO KHUBBIX OPIraHHU3MOB;
MarHMTHOE Mosie 3eMjH, Apei( MOIICOB, POJIb MAarHUTHOTO MOJS JJIS JKU3HM Ha 3emiie, IMOJISIPHOE
CUSIHME; IpU OSTOM I[IE€PEBOAUTh NPAKTUYECKYIO 3ajadyy B Yy4eOHYIO, BBIAEISATH CYILECTBEHHbIC
CBOWCTBa/MpU3HAKU (PU3NUECKUX SBICHUM;

—ONKChIBaTh M3Y4YEHHBIE CBOMCTBAa Tel W (DU3UYECKHE SIBICHUS, MCIONB3Ys (U3NYECKHE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSsSI DSHEpIHs, KOJUYECTBO TEIUIOTHI, YJElbHas TEIIOEMKOCTD
BELIECTBA, yJeibHas TEIUIOTa IUIABJICHMS, yIelbHas TEIUIoTa MapooOpa3oBaHUs, yAeNbHAas TEIJIoTa
CrOpaHus TOIUIMBA, KO3(PPHUIIMEHT MOJIE3HOTO JEUCTBUS TEIJIOBOM MallMHbI, OTHOCUTENIbHAs BIAKHOCTb
BO3/lyXa, DJIEKTPUUYECKHUM 3aps]l, CHJIa TOKA, SJIEKTPUUECKOE HAIPSKEHUE, CONPOTUBIEHUE MPOBOIHUKA,
YAEIbHOE CONPOTHBJICHHE BELIECTBA, padoTa M MOIIHOCTh 3JEKTPUYECKOrO TOKA); MPU OMHCAHUU
MPaBWIbHO TPAaKTOBaThb (U3MUECKUM CMBICT HCIOJB3YEMBIX BEJIMYUH, OOO3HAYEHHUS U €IWHUIIBI
(bU3MYECKUX BEIMYMH, HAXOAUTh (hOPMYJIbl, CBS3BIBAIOLINE JaHHYIO (U3NYECKYIO BEJIMYMHY C APYTUMHU
BEJIMYMHAMH, CTPOUTH IpaUKU U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYMH;

—XapaKTepHu30BaTh CBOWCTBa TeJ, (PU3MUYECKUE SIBJICHHUS M IPOLECCHI, HCIOJb3Ys OCHOBHBIE
II0JIO)KEHUSI MOJIEKYJIIPHO-KMHETUUECKON TEOpUU CTPOEHHMS BELIECTBA, IMPUHLUI CYNEPIIO3ULIUU MOJIEH
(Ha KaYyeCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsaja, 3akoH Oma Juisl yyacTKa Liemnu, 3aKoH JIKoyns—
JleHia, 3aKOH COXpaHEHMsI YPHEPIHH; IPU 3TOM JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIHCHIBAThH
€ro MaTeMaTUYEeCKOE BbIPAKEHUE;

—OOBSICHATh (U3NYECKUE MPOLECChl U CBOWCTBA T€J, B TOM YHUCJIE U B KOHTEKCTE CHUTYyal[Uil
[IPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BBIABIATh INPUYMHHO-CIEIACTBEHHBIE CBSI3U, CTPOMTH
00bsiICHeHUE U3 1—2 JIOTHYECKUX ILAroB ¢ OMopoil Ha |—2 W3ydeHHBIX CBOWCTBA (PM3NYECKUX SBICHUH,
(U3NIECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;



—peniath pacuy€THble 3a7auud B 2—3 JEHCTBUS, UCIOJIB3YS 3aKOHBI U (DOPMYIJIbI, CBSA3BIBAIOIINE
¢u3nyeckue BETMYMHBL: Ha OCHOBE aHAIM3a YCJIOBHUS 3aJaud 3allHChIBATH KPATKOE YCIOBHUE, BBISBIATDH
HE/IOCTAaTOK JAaHHBIX JUIA pEIICHUs 3aJaud, BbIOMpATh 3aKOHBI M (OPMYJBI, HEOOXOAWMBIE U e
pelieHus, TPOBOAWTH pacuéThl W CpPaBHHUBATH IOJIYYEHHOE 3HaueHHE (U3UYECKON BEIUYHHBI C
W3BECTHBIMU JIAHHBIMU;

—pacno3HaBaTh NPOOJIEMBbI, KOTOpPbIE MOXHO PEIIWTh MPH MOMOIIK (DU3HMUYECKUX METOJIOB;
WCIONB3Yysl ONMUCAaHUE  HCCIENOBAHUSA, BBIACIATH IPOBEPSIEMOE  MPEIINONIOKEHUE, OLEHUBATH
MIPaBUIILHOCTh NOPsAJIKA MPOBEACHUS UCCIEA0BaHUs, 1€J1aTh BHIBOIBL;

—TIPOBOJIUTH OMBITHl MO HAOIIOIECHUI0 (PU3NYECKUX SIBICHUNW WM (U3UYECKUX CBOMCTB TN
(KanWJUIApHBIE SIBJICHUS, 3aBUCUMOCTH JABICHHUS BO3JyXa OT €ro o0b&Ma, TeMIlepaTypbl; CKOPOCTH
mporecca OCTHIBAaHUS/HArPEBaHUS MPH W3ITYYCHUU OT LIBETA M3JIy4Yarollei/orIomalonield TOBEPXHOCTH;
CKOPOCTb MCIIAPEHHUSI BOJBI OT TEMIIEPATyPhI *KUAKOCTH U IUIOLIAAH €€ TIOBEPXHOCTH; dJIEKTPU3ALMS TEN U
B3aUMOJICUCTBUE DJIEKTPUUYECKUX 3apsAJI0B; B3aMMOJEHCTBHE IIOCTOSIHHBIX MAarHuTOB, BH3yalld3alus
MAarHUTHBIX MOJEH IOCTOSIHHBIX MAarHWTOB; JEUCTBUSI MAarHUTHOTO IMOJISI HA IPOBOJHHUK C TOKOM,
CBOMCTBA DJEKTPOMAarHUTa, CBOWCTBAa OJEKTPOJBUTATENS IOCTOSHHOTO TOKa): (OpMYyIUpOBATH
MIpOBEpsieMbIE MPEATOI0KEHHSI, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000pYyI0BaHUS; OMUCHIBATH X0/
ombITa U (POPMyYITHPOBATH BHIBOIBL;

—BBINOJIHATh TPSIMbIE MU3MEPEHUs TEMIEPATYPbl, OTHOCUTEIBHOW BIAXKHOCTU BO3yXa, CHIIbI
TOKa, HANpsOKEHUs C MCIOJIb30BAaHUEM AaHAJOTOBBIX MNPUOOPOB M NAaTUMKOB (PU3NYECKUX BEIUYMH;
CpaBHMBATh PE3YJIbTAThl H3MEPEHUH C YUETOM 33JaHHON aOCOIFOTHOM MOTPELIHOCTH;

—TIPOBOJIUTh HCCJICIOBAHUE 3aBUCHMOCTH OJHOW (PU3WYCCKOW BEIWYUHBI OT JPYrol C
WCIOJIb30BAaHUEM MPSAMBIX H3MEPEHMI (3aBUCUMOCTH COINPOTUBIEHUS MPOBOJHUKA OT €ro MIJIMHBI,
IJIOIIA M TMOMEPEYHOr0 CEYEHUs W YAECIbHOIO CONPOTHUBIICHMS BEILECTBA IMPOBOJHMKA; CHJIBI TOKA,
WIYyLIEr0 4Yepe3 IPOBOJHUK, OT HANPSIKEHUsS Ha IPOBOJHHUKE; HCCIEAOBAHHE IOCIEIOBATEIBHOTO M
napayieIbHOr0 COEIUHEHUH MPOBOJHMKOB): IUIAHMPOBATh HCCIEIOBaHME, COOMpaTh YCTAaHOBKY U
BBIMOJIHATE M3MEPEHUs, cJelys NpeJIOKEHHOMY IUIaHy, (QUKCHpPOBATh pe3yJabTaThl MOJYyYEHHOM
3aBUCHUMOCTH B BHI€ TaOJIUIl U TpaUKOB, 1€1aTh BHIBOJIBI 110 pe3yJIbTaTaM HUCCIIEI0OBaHUS;

—TIPOBOJIUTh KOCBEHHBIE U3MEPEHUSI PU3NYECKUX BEIUYUH (yelibHas TEIUIOEMKOCTh BEIECTBa,
COINPOTHUBIIEHUE TMPOBOJHUKA, pabOTa M MOIIHOCTb 3JIEKTPUYECKOTO TOKA): IMJIAHUPOBATh H3MEPEHUs,
coOupaTh KCIEPUMEHTAIbHYIO YCTAHOBKY, CIeysl IPEII0KEHHOW UHCTPYKLIUY, U BBIYUCIIATH 3HAUEHUE
BEJINYUHBI;

—Cc00J110/1aTh MpaBUIIa TEXHUKHU 0€30M1acCHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYA0BaHHEM;

—XapaKkTepHU30BaTh MPUHIUIBI JEHCTBUS H3YyYEHHBIX HPUOOPOB M TEXHUUECKUX YCTPOICTB C
ONOpOi Ha MX OMHUCaHUA (B TOM 4YHCIE: CUCTEMa OTOIUIEHHS JIOMOB, TMTPOMETp, MapoBas TypOuHa,
amMIepMeTp, BOJIBTMETP, CUETYMK DJIEKTPUYECKONM DSHEPruu, dJIEKTPOOCBETUTEIbHBIE MPUOOPHL,
HarpeBaTeNbHbIE AJIEKTPONPUOOPHl (IIPUMEPHI), AJIEKTPUUYECKUE NPEIOXPAHUTEIH; DJIEKTPOMArHUT,
ANEKTPOABUraTEeNNb IMOCTOSHHOTO TOKAa), HCIOJB3YS 3HAHUS O CBOMCTBaX (U3NYECKUX SBICHUH H
HeoOxouMble (hU3NUECKHe 3aKOHOMEPHOCTH;

—pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA W MU3MEPUTENIbHBIE MPUOOPHI 10 CXeMaM U
CXEMaTU4YHBIM pPHUCYHKaM (PKUIKOCTHBI TEPMOMETP, TEPMOC, NCHUXPOMETP, TMTPOMETpP, IBUTATEIb
BHYTPEHHEIO CrOpaHMs, D3JIEKTPOCKOI, PEOCTaT); COCTaBJIATb CXEMbI JJIEKTPUYECKUX IeNed cC
MOCTIeIOBATENbHBIM U THapayIeIbHBIM COCJMHEHUEM 3JIEMEHTOB, pPa3jindas yYCJIOBHbIE 0003HAUEHUS
3JIEMEHTOB JIEKTPUUYECKUX LIETIEH;

—IIpUBOANTH TNPUMEPHI/HAXOAUTh HHQOPMAIMIO O IpHUMepax MPAKTUYECKOTo HCHIOIb30BaHUS
(¢u3NyecKuX 3HAHWM B IOBCEAHEBHOW KHM3HU IJis oOecnedeHus Oe30MacHOCTH MpHU OOpaleHUH C



npubopaMu U TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/I0pPOBb U  COOJIOACHHS HOPM
9KOJIOTMUECKOTO TIOBEJICHUS B OKPY’KaIOLLEN CPELE;

—OCYIIECTBIATh TMOUCK MHPOpPMAIUU (PU3MUECKOTO COIepKaHus B ceTH MHTepHET, Ha OCHOBE
UMEIOIUXCS 3HAHUM M TyTEM CpaBHEHHsS JIONOJHUTEIBHBIX HCTOYHUKOB BBIACIATH WH(OPMAIHUIO,
KOTOpasi SIBISETCS IPOTUBOPEUNBOM WIIM MOKET ObITh HEIOCTOBEPHOM;

—MHCMONb30BaTh NPU BBINOJHEHUH YYEOHBIX 3aJlaHUN HAyYHO-TIOMYJSAPHYIO JIUTEPATypy
(bu3MUECKOTO coAep:KaHMsl, CIPaBOYHbIE MaTepHallbl, pecypchl ceTu VIHTepHET; BIaAeTh HpuéMaMu
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIMK U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;

—Co03/1aBaTh COOCTBEHHbIE MUCHbMEHHBIC M KpAaTKHUE YCTHBIE COOOIIeHUs, 00001as nHPOopMAaIIIIO
U3 HECKOJIbKMX HWCTOYHHUKOB (PU3MYECKOTO COJAEp)KaHMs, B TOM YHCIE MyOIMYHO MPEICTaBISATh
pe3ysIbTaThl MPOEKTHOW WJIM HCCIENOBATEIbCKON AESITENBbHOCTH; IPU STOM TI'PAMOTHO MCIIONb30BaTh
M3YyYEHHBIN MMOHATHUHBIN anmapar Kypca (pU3uKH, COPOBOXKIATh BHICTYIICHHE MTPE3CHTAIHCH;

—TIPH BBIMOJHEHUH Y4EOHBIX MPOEKTOB M HUCCIICAOBAHUH (PU3MUECKUX MPOIECCOB PacIpe/eNiTh
00513aHHOCTH B TPYIIIE€ B COOTBETCTBHH C MOCTABJICHHBIMH 3aJ]auaMu, CICIUTh 32 BHIIIOJHEHUEM IJIaHA
NEHCTBUI M KOPPEKTUPOBAThH €ro, aJeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIAJA B ACATEIbHOCTH TPYIIIBL;
BBICTPanBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, TPOSBIISAA TOTOBHOCTD pPa3peliaTh KOH(IUKTHI.

9 ki1acc

[IpenmMeTHbIE pe3yabTaThl AOKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUN:

—MHCMONb30BaTh  MOHSTHUS:  CUCTeMa  OTCcuéTa, MaTepualbHas  TOYKa,  TPACKTOpHS,
OTHOCUTEIIbHOCTh MEXaHUYECKOro JIBIKeHUs, naedopmauust (ympyras, TIUlacTHYecKasl), TpEHHE,
LIEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTh W TEPErpy3KH; LEHTP TKECTH; aOCONIOTHO TBEPIOE
TEJO, IIEHTP TSHKECTH TBEPIOTO Telia, pABHOBECHE;, MEXaHUYECKHE KOJIEOaHUs W BOJIHBI, 3BYK, HH(Ppa3BYK
U YIbTPa3BYK; 3JIEKTPOMArHUTHBIC BOJIHBI, IIKaja 3JCKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPHl MCITYCKAHMS W TOTJIOMICHUS; anbda-, 0eTa- U raMMa-u3IydeHusi, U30TOIbI,
siIepHasi SHEPreTUKa;

—pasnuyath SBICHUA (PaBHOMEpPHOE U HEPaBHOMEPHOE MPSIMOJIMHEHHOE ABWKECHHE,
PaBHOYCKOPEHHOE MPSMOJIUHEHHOE ABMKEHHE, CBOOOIHOE MaJleHUE T, PaBHOMEPHOE IBUKEHHE IO
OKPYXKHOCTH, B3aUMOJCHCTBHE TEJ, PEAKTUBHOE NBIKEHUE, KoyeOaTebHOE JBIKEHUE (3aTyXarolue 1
BBIHY)KJICHHBIE KOJI€OaHMs), PE30HAHC, BOJHOBOE [BM)KCHHE, OTPAKCHHE 3BYyKa, SJIEKTPOMArHUTHAas
WHJIYKIUS, TPSIMOJUHEHHOE pacpoCTpaHEeHHEe, OTPAKEHUE U TPEIOMIICHHE CBETa, MOJIHOE BHYTpPEHHEE
OTpa)XK€HHE CBETA, Pa3NIOKeHHE OEJIOTO CBETA B CIEKTP U CIIOKEHUE CIIEKTPATIbHBIX IIBETOB, €CTECTBEHHAS
PaINOaKTUBHOCTh, BOBHUKHOBEHHE JTMHEHYATOrO CIEKTpa M3ITYUYEHUs) MO OMHUCAHHMIO MX XapaKTEePHBIX
CBOWCTB ¥ Ha OCHOBE OIIBITOB, IEMOHCTPHUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

—pacrno3HaBaTh MPOSBIECHUE U3YYCHHBIX (PU3UYECKUX SIBICHUN B OKpYXKawolieM Mupe (B TOM
yrcne (Gu3nveckue SBICHUS B MPHUPOJEC: MPUIMBBI U OTJIMBBI, JBMKEHHE MIaHeT CONIHEYHOW CHUCTEMBI,
PEaKTHUBHOE JIB)KEHHE JKHUBBIX OpPraHU3MOB, BOCIPHUSATHE 3BYKOB >KMBOTHBIMH, 3EMIIETPSCEHHUE,
ceficMMUeCcKHe BOJHBI, I[yHAMH, 5XO, LIBETa TeJ, ONTHYECKHUE SBJICHHUS B MPUPOJE, OHOIOTHYECKOE
JNENUCTBUE  BHJIUMOTO,  yIbTPadUOIETOBOTO W  PEHTTCHOBCKOTO  M3JyYeHWW;  ©CTEeCTBEHHBIN
PagnoaKTUBHBINA (DOH, KOCMUYECKHE JTYUH, PATMOAKTUBHOE U3IIYUCHHUE MPUPOTHBIX MUHEPAJIOB; IEHCTBHE
PaZMOaKTUBHBIX W3JIyYEHUN HA OpPraHM3M YeJOBeKa), IPU ITOM IEPEeBOJUTH MPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIJIEISITH CYIIECTBEHHBIC CBOMCTBA/TIPU3HAKHN (PU3UUECKHUX SBICHH;

—OINUCHIBaTh HM3yUYEHHBIC CBOWCTBA Tel W (PHU3MUYECKHE SBJICHHS, WCIONB3yS (U3HUECKUE
BEJIMYUHBI (CpPelHss M MIHOBEHHAs CKOPOCTh Tella NpPU HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHUE,
nepeMenieHne, NnyTh, YIJoBas CKOPOCTb, CHJIa TPEHHUS, CHJIAa YIOPYTOCTH, CHJIa TSXKECTHU, YCKOpPEHUE
CBOOOJHOTO MaJeHMs, BeC Tela, UMIYJIbC Tella, UMITYJIbC CHJIbI, MEXaHHUYeCKas paboTa M MOIIHOCTD,



MOTEeHIIMAJIbHAs PHEPTrHs Tella, MOJHATOr0 Haj MOBEPXHOCTHIO 3€MJIH, OTEHIIMAIbHAS SHEPIUs CXKaTou
NPY>KUHBI, KHHETUYECKast SHEPTHsl, OJTHAs MEXaHU4eCcKasi JHEPTus, IEPHO U 4acToTa KoJeOaHui, JmuHa
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETa, IOKA3aTeNlb MPEIOMIIEHMSI CpPElbl); IpH
ONMCAaHUM TMPABUIBHO TPAKTOBATh (DU3MUYECKU CMBICT HCIIOJIB3YEMbIX BEIHYMH, O0O03HAUEHUS WU
eNMHUIIBl PU3UYECKUX BEIWYHH, HAXOIUTH (HOPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C
JOPYTUMHU BEJIMYUHAMU, CTPOUTH IPaUKU H3yYEHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEIUYUH;

—XapaKTepu30BaTh CBOICTBa Ted, (uU3MUecKue SBICHUS M MPOLECChl, HUCIOIB3Ys 3aKOH
COXPAaHEHUS DHHEPruH, 3aKOH BCEMUPHOTO TATOTEHUS, MNPUHIUI CYHEpPIO3ULUU CHJI, MPUHLUI
otHocuTenbHocTH ["anunes, 3axkoHbl HplOTOHA, 3aKOH COXpaHEHHUS HMMITYJIbCA, 3aKOHBI OTPaKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHMS 3aps10BOI0 U MacCOBOI'0O YMCEJ MIPU SJEPHBIX PEAKLUIX; IIPU
3TOM J1aBaTh CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA M 3aIIMCHIBATh €T0 MATEMAaTHUECKOE BBIPAKECHUE;

—OOBACHATh (PU3MUECKUE TPOIECCHl M CBOIMCTBA TN, B TOM YUCJIE U B KOHTEKCTE CHUTyalUi
IIPAaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BBbIABIATb I[PUUYMHHO-CICJCTBEHHBIC CBSI3U, CTPOMTH
00BsICHEHHE U3 2—3 JOTMYECKHX IIAroB C OMOpPOil Ha 2—3 M3YYEHHBIX CBOWCTBA (PU3NYECKUX SBICHUIA,
(bu3MYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

—peniatk pacy€THbIE 3a1a4yd (OMUparoIlMecs Ha CUCTeMy U3 2— 3 ypaBHEHMIA), HUCIONB3YS
3aKOHBI U (HOPMYIbI, CBs3bIBarOlIMe (PU3MUECKHE BEIHMYMHBI: Ha OCHOBE aHalli3a YCIOBHUS 3ajauu
3aMMChIBaTh KPATKOE YCIOBHE, BBISIBIATH HEAOCTAIOIIME WM W30BITOYHBIE TAHHBIE, BEIOUPATh 3aKOHBI U
¢dbopMyInbl, HEOoOXOIUMBIE JJIsi PpEUIeHHs,, HPOBOAMTH pPacuéTbl M OLEHUBaTh PEAIUCTUYHOCTH
MOJTyYEHHOTO 3HaYCHHS (PU3NIECKON BETMUHHBI,

—pacno3HaBaThb NIPOOJIEMBI, KOTOpPbIE MOXHO PEIIUTh IMPU MOMOIIM (PU3HUUECKUX METOJOB;
UCIIONB3YSl  ONMHCAaHWE UCCIENOBAHMsS, BBIACIATH MPOBEPSEMOE  MPEANOIOKEHHE, OICHUBAThH
MIPaBIWJIBHOCTh TOPSAJIKA MPOBEACHUS WCCIEIOBAHUS, AENaTh BBIBOJABI, HHTEPIPETUPOBATH PE3YNIbTATHI
HaOII0/ICHUH U OTBITOB;

—TIPOBO/IUTh OMBITHI MO HAOMIOAEHUIO (U3NYECKUX SIBIEHUN WM (U3NYECKUX CBONCTB Tel
(u3ydyeHue BTOoporo 3akoHa HbpIOTOHa, 3aKOHA COXpaHEHMs PHEPruH; 3aBUCHMOCTb IepHoAa KojeOaHMit
MPYXKUHHOTO MasiTHUKA OT Macchl rpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT aMIUIUTY Il MaJIbIX
KoJe0aHuil; MPSIMOIMHEHHOE PaclpOCTpPAaHEHHE CBETA, Pa3sioKeHHE OEJoro CBeTa B CIEKTP; U3yYEHUE
CBOMCTB M300pak€HUsI B TJIOCKOM 3€pKaJie © CBOMCTB M300pa)KEHUs MpeaMeTa B COOMparomen JIMH3E;
Ha0JII0/IeHNE CIUIOUIHBIX M JIMHEHYAThIX CIEKTPOB M3JIyUYEHHs): CAMOCTOSITENIbHO COOMPaTh YCTAaHOBKY U3
n30BITOYHOTO Habopa OOOPYIOBaHUS; OIMMUCHIBATH XOJ ONbITA U €ro pe3yiabTarbl, (HopMyIupoBaTh
BBIBO/IBI;

—IIPOBO/IUTh IPU HEOOXOAMMOCTH CEpUI0 NPAMBIX HU3MEPEHUil, ompezesss cpeaHee 3HaueHue
u3MepsieMoil BennuuHbl ((PoKycHOE paccTosHHE coOMparoliel JUH3bI); 000CHOBBIBaTh BHIOOp crocoba
M3MEpEHUS/U3MEPUTENLHOTO TPUO0Pa;

—IIPOBOJIUTh HMCCJIE0OBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEIMYMH C HCIOJb30BAHUEM IMPSMBIX
M3MepeHuil (3aBUCUMOCTh ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHUH 0€3 HadallbHOI CKOPOCTH;
nepuojia KojaebaHuii MaTeMaTUYeCKOro MasTHUKA OT JUIMHBI HUTH; 3aBUCHMOCTH yTja OTPa)K€HHs CBETa
OT yrja MaJeHHs U yIJia MpeJoMJICHHS OT yIJia MajJieHus): MJIaHUPOBATh UCCIIEI0BAaHUE, CAMOCTOATEIBHO
coOHupaTh YCTaHOBKY, (PUKCHPOBATh PE3yJbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3NUYECKUX BEIMYMH B BUJIC
TaOauI U TpaduKoB, A€TaTh BBIBOJBI 110 pE3yabTaTaM HCCIIEIOBAHNUS;

—IIPOBO/IUTh KOCBEHHBIE U3MEPEHUS PU3NUECKUX BETUUUH (CPEeIHSS CKOPOCTh U YCKOPEHHUE Tea
IIpU  PaBHOYCKOPEHHOM JIB)KEHUH, YCKOpEHHE CBOOOJHOTO TMaJeHusi, >KECTKOCTb MPYKUHBI,
KOA(DPUITMEHT TPEeHUsI CKOJBKEHUS, MEXaHU4YeCcKas paboTa ¥ MOIIHOCTh, YaCTOTa M MEPUO KoJieOaHUH
MaTEeMaTHYeCKOIro U MPYKUHHOTO MasTHUKOB, ONTHYECKasl cujia COOMpArOUIeH JIMH3BI, paJliOaKTUBHBIN
¢oH): MIaHUPOBaTh M3MEPEHUsS; COOMpPATh HKCHEPUMEHTATIbHYI0 YCTAHOBKY M BBINOJHATH U3MEPEHUS,



cleysl MPeUIOKEHHONM MHCTPYKLMU; BBIYMCIATH 3HAYEHUE BEIMYMHBI U AHAIU3UPOBATH IOTYYCHHbIE
pe3yiabTaThl ¢ Y4ETOM 3aJlaHHOM ITOTPELTHOCTH U3MEPECHU;

—Cc00J1r0/1aTh TPaBUIIa TEXHUKHU 0€30MacHOCTH MpH paboTte ¢ 1abopaTOPHBIM 000PYAOBAaHHEM;

—pa3nuyaTb OCHOBHBIC TNPHU3HAKK HM3YYCHHBIX (U3UYECKUX MOJENEH: MarepuajibHas TOYKa,
a0COMIOTHO TBEPOE TEJI0, TOUECUHBIH HCTOYHUK CBETA, JIyd, TOHKAs JHMH3a, IUIAHETapHasi MOJEIb aToMa,
HYKJIOHHAs1 MOJEJIb aTOMHOTO S1pa;

—XapaKkTepHU30BaTh MPUHLUIMBI JEHCTBUS H3YyYEHHBIX NPUOOPOB M TEXHUUECKUX YCTPOICTB C
ONOPOM Ha MX ONHUCAHUA (B TOM YMCIE: CIIUIOMETP, NATUUKU IOJOXKEHUS, PACCTOSHUS U YCKOPEHUS,
pakeTa, 3XOJIOT, OYKH, IEepUCKOI, (oToanmapar, ONTUYECKHE CBETOBOJbI, CHEKTPOCKOI, TO3UMETD,
KaMmepa BuiibcoHa), MCTIONb3ys 3HAHUS O CBOMCTBAX (DM3MYECKHX SBICHUH M HEOOXOAUMBIE (pU3HUECKHUE
3aKOHOMEPHOCTH;

—MHCNONb30BaTh CXEMbl M CXEMATUYHBIE PUCYHKHM M3YYEHHBIX TEXHUYECKHX YCTPOMCTB,
M3MEPUTENBHBIX MPHOOPOB U TEXHOJIOTUYECKHUX MPOLIECCOB MPU PEIICHUH YU4eOHO-TIPAKTHUECKUX 337ay;
OINTUYECKUE CXEMBI JIJIs IOCTPOEHUS U300paKeHUH B TJIOCKOM 3epKajie M cOOMparolel JuH3e;

—IIPUBOJUTH MPUMEPHI/HAXOIUTh MH(OpMAIMIO O NpUMEpax MPAKTUYECKOI'0 HCIOJIb30BAaHUS
¢u3nyeckux 3HAHUM B IOBCEJHEBHOM JKM3HU JUIs oOecreueHus O€30MacHOCTH INpH OOpallleHHH C
npubopaMM U TEXHMYECKMMHU YCTpOMCTBaMHU, COXpPaHEHHUS 340pOBbS M  COONIOJIEHUS HOPM
9KOJIOTUYECKOT0 ITOBE/ICHUS B OKPYKAIOLIEH cpelie;

—OCYILIECTBIISITh NOUCK HUHpopManuu (usnueckoro coxaepkanus B ceTd MHTepHer,
CaMOCTOSITENTFHO (POPMYyIUpPYsT TIOMCKOBBIA 3allpoC, HAXOOUTH IIYTH ONPEACICHUS TOCTOBEPHOCTH
[I0JIyY€HHOUM MH(OpPMAaLMK HA OCHOBE UMEIOIINXCS 3HAHUHN U TOTIOJIHUTEIbHBIX HICTOUHUKOB;

—MWCIOJb30BaTh IPH BBINOJHEHWH Y4YeOHBIX 3aaHUN HAYYHO-TIONMYJSAPHYIO JIUTEpaTypy
(Gu3n4ecKoro cojepaHus, CIPaBOYHbIE MaTepuajbl, pecypchl ceTu MHTepHeT; BianeTh NpuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus MHPOPMAIIUK U3 OIHONM 3HAKOBOW CHCTEMBI B IPYIYIO;

—C03/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIEHUS Ha OCHOBE HH(pOpMAIMU M3
HECKOJIbKUX MCTOYHUKOB (PU3MUECKOrO COJEp:KaHUs, MyOJTHMYHO MPEJCTABIATh Pe3yIbTaThl MPOEKTHOMH
WM HCCIEA0BATENIbCKON JEATENBHOCTH; IIPU 3TOM I'PAMOTHO HCIIOJIB30BaTh M3YYEHHBIN IOHATHWHBINA
anmapar M3y4aeMoro pasiena (U3MKA U CONPOBOXKIATH BBICTYIUIEHUE IpEe3eHTalued ¢ y4éTom
0COOEHHOCTEN ayTUTOPUH CBEPCTHHUKOB.



COJEPKAHUE YYEBHOI'O IPEJIMETA «®PU3UKA»

7 kaacce
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa

dusuxa — Hayka o npupoze. SIsnenns npupoas (MCL). dusnuueckue sSBIEHHS: MEXaHUUECKHE,
TEIUIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenMuuHBL. M3Mmepenune  gusmueckux BenuuyuH. Dusnyeckue  mpuOOPEHL
[TorpemnocTs n3MepeHui. MexayHapoaHasi CUCTEMA €IMHMUII.

Kak ¢usuka u apyrue ecTteCTBEHHbIE HAayKH H3y4yaloT MpHupoay. EcTecTBeHHO-HAy4HBIN METO.
MO3HAHUS: HaOIOICHNE, TOCTAHOBKA HAyYHOT'O BOMIpPOCa, OOBsICHEHHE HAOII0aeMOro SIBJICHUS B BUJC
TUIOTE3bl, SKCIIEPUMEHT 110 MpoBepKe runore3. Onucanue GU3ndeckux sBICHUI ¢ MOMOIIBIO0 MOJIECH.

Hemoncmpayuu

1. MexaHnnueckue, TEII0BbIe, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.

2. ®usnueckue npruOOPsI ¥ MPOLEAYPa IPSIMBIX U3MEPEHHUH aHAIOTOBBIM B IU(POBBIM TPUOOPOM.

3. U3mepenue nanbHOCTH MOJNETA Tena, OPOIIEHHOTO TOPU3OHTaIbHO. OmpenesieHue CpeHero
3HAYEHUS.

Jabopamopnbvie pabomst u onvimol’

1. Onpenenenue LEeHbl JeIeHHs IIKAIbl U3MEPUTENBHOTO pHoopa.

2. I3mepeHue paccTosiHUi.

3. U3mepenne o0bEMa )KUIAKOCTH B TBEPIOTO Tea.

4. OnpeneneHue pa3MepoB MaJbIX Tell.

5. U3mepenue teMieparypbl Ipyu HOMOIIH KUIKOCTHOIO TEPMOMETPA U TaTUMKA TEMIIEPATYpBhI.

6. IlpoBeneHne ucciaenoBaHus 1O MPOBEPKE TMIOTE3bI: NAIbHOCTh MOJIETA IIApUKa, MYIIEHHOTO
TOPU30HTAIILHO, TEM O0JIblIIE, YeM OO0JIbIlIe BBICOTA ITYCKA.

Paspen 2. IlepBoHayainbHbIe CBEACHHS 0 CTPOCHUH BelEeCTBA

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJBI, UX pa3Mepbl. ONbITHL, JOKa3bIBAIOLIME JUCKPETHOE
CTPOEHHE BEILIECTBA.

JIBuxenue yactul BemecTBa. CBsI3b CKOPOCTH JIBUKEHUS YaCTHI] ¢ TeMIiepaTypoil. bBpoyHoBckoe
nBkenue, 1udpdysus. BzaumoseiicTBue yacTull BeIeCTBa: MPUTHKEHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHUSI BEILECTBA: CTPOCHUE Ta30B, KUAKOCTEH M TBEPIBIX (KPUCTAIIIMUECKUX )
Ten. B3auMocBs3b MeXy CBOMCTBaMHM BEIIECTB B Pa3HbIX arperaTHbIX COCTOSIHUAX W HMX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.

Hemoncmpayuu

1. HaGmronenne OpOyHOBCKOTO JBMKEHUS.

2. Habmonenue nuddysun.

3. Habnronenue siBieHU, OOBACHSIIONINXCS MTPUTSHKEHUEM HITM OTTAIKMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopuvie padbomol u onvimul

1. Ouenka auamerpa atoMa METOAOM PsIIOB (¢ Ucmosib3oBanueM (oTtorpaduii).

2. OnbITHI IO HAOTIOIEHUIO TETTIOBOTO PACIIUPEHHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUS.

Pa3nen 3. /IBu:keHMe M B3aUMo/IelicTBUE TeJl.

1 MC — aneMeHTBI cojiepanusl, BKIIOYAKOIIME MEKIIPEIMETHBIE CBA3H, KOTOPBIE MOIPOOHEE PACKPBITH B TEMATHYECKOM
TUITAHUPOBAHHUH.

2 351ech n asee NPUBOUTCS PACHIMPEHHBIN MIEPEYEHb Ja00OPATOPHBIX PabOT U OTIBITOB, U3 KOTOPOTO YUHTENb JIENAET BHIOOD
10 CBOEMY YCMOTPEHHIO U C YYETOM CITHCKA 3KCIIEpUMEHTAJIbHBIX 3aaHuM, peyiaraeMbeix B pamkax OI'D o ¢usmuke.



Mexanudeckoe nauxeHue. PaBHomepHOoe M HepaBHOMEpHOe ABMkeHue. Ckopoctb. CpenHss
CKOPOCTb IPU HEPABHOMEPHOM JIBHKEHHUH. Pacuér myTu 1 BpeMEeHH JIBH>KCHHUSL.

SIBnenue nHepuuM. 3aKOH MHEpUUHU. B3anMopelicTBUe Tel Kak NMPUYMHA M3MEHEHHS CKOPOCTU
NBIDKEHUS Teln. Macca kak Mepa uHepTHocTu Tena. [lnotHocTs BemiectBa. CBsi3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B eIMHUIIE 00BEMA BEIIeCTBA.

Cuna Kak XapakTepucThka B3aumozencTBusi Tei. Cuia ynpyroctd U 3akoH ['yka. M3mepenue
CWJIBl C TOMOUIBIO JIMHAMOMETpA. SIBlIEHHWE TAroTeHUs U cuia TsokecTh. Cuila TSHDKECTH Ha JIPYTUX
miaHetax (MC). Bec tena. Heecomocth. CrokeHHE CHII, HANpPaBJICHHBIX IO OJHOH TMPSIMOM.
PaBHopelictBytomas cuwi. Cuiia TpeHusi. TpeHue CKOJIbXKEHHS W TPEeHHE NMOKosA. TpeHue B mpupojae u
texauke (MC).

Hemoncmpayuu

1. HaGmroneHrne MeXaHUYeCKOTO JBMKEHHUS Tea.

2. I3MepeHue CKOpoCTU MPSMOIMHEHHOTO IBUKECHHUS.

3. HabnioneHue siBIeHUS HHEPLIUU.

4. HaGnroieHre u3MEHEHUs1 CKOPOCTH MPHU B3aUMOJICHCTBUU TEll.

5. CpaBHeHHUE Macc MO B3aUMOJECHCTBUIO TEJl.

6. Cii0)eHue CuJl, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopnuvie pabomot u onvimul

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO MABWXKEHUS (IIapuka B KUIKOCTH, MOJETH
AIEKTPUUYECKOTO aBTOMOOUJIS U T. TI.).

2. Onpenenenne cpeHel CKOPOCTH CKOJIBKEHHsI OpycKa WIIH [IapHKa 110 HAKIIOHHOM TIOCKOCTH.

3. Onpenenenuie MIOTHOCTH TBEPIOTO TeNa.

4. OmnbITel, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTshKeHHs (medopmanuu) TMPYKUHBI OT
MIPUIIOKEHHOM CHUIIBI.

5. OnbIThl, IEMOHCTPUPYIOILINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHS OT Beca TeJla U XapaKkTepa
COMPUKACAIOLIUXCS TOBEPXHOCTEH.

Pasznea 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEH U ra3oB

Hasnenue. CriocoObl yMEHBIICHHS W YBETWYeHUs naaBiieHus. JlaBieHue rasza. 3aBUCHMOCTh
JaBJeHUsI Ta3a OT o0BEMma, Temmeparypbl. [lepemaya nmaBieHus TBEPABIMH TEJIaMH, JKUIKOCTIMH W
razamu. 3akoH [lackams. [THeBMaTnueckue MammHbl. 3aBUCHMOCTH JABJICHUS JKUIKOCTA OT TJIyOWHBI.
I'unpocratuueckuii mapanokce. Coobmaromuecs: cocyabl. ['uapaBIndeckre MeXaHHu3MBbl.

AtMocdepa 3emnu u atMochepHoe AaBieHue. [IpuuuHbl cymecTBOBaHUS BO3AYIIHONH 000IOYKH
3emnu. Omnwir Toppuuermnu. U3smepenue armochepHOro naBieHHS. 3aBUCHUMOCTh aTMOC(HEpHOro
JaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl A uamMepeHus atMochepHoro JaBICHHUS.

JlelicTBHE KUIAKOCTH M raza Ha MOTPY>KEHHOE B HUX TeJo. BelTankuparomnas (apxumMe0Ba) cuia.
3akon Apxumena. [InaBanue Ten. BoznyxominaBanue.

Hemoncmpayuu

1. 3aBHuCHMOCTB JaBieHUs ra3a OT TEMIIEPATYPBI.

2. Ilepenava aBieHUs! )KUJIKOCTBIO U Ta30M.

3. CooOlmraromecst CoCy/Ibl.

4. I'mppaBianueckuii mpecc.

5. IlposiBnenue aeicTBUst aTMOC()EPHOro aBICHUS.

6. 3aBHCHMOCTh BBITAIKHUBAIONMICH CHJIBI OT 00bEMa MOTPY)KEHHOW YaCTH Teja W IUIOTHOCTH
KHUKOCTH.

7. PaBeHCTBO BBITAJKUBAIOIIEH CUJIBI BECY BHITECHEHHOM KUJIKOCTH.



8. YcioBue 1iaBaHMs TeJl: IJIABaHUE WM TOTPYKEHHE TeJl B 3aBUCMMOCTH OT COOTHOIICHUS
IUIOTHOCTEH Tejla M KUIKOCTH.

Jlabopamopnusie pabomot u onvimul

1. MccnenoBanue 3aBHCMMOCTH Beca Tella B BOJAE OT 00BbEMa MOTPYKEHHON B HKMJKOCTh YacTH
Tena.

2. OnpeneneHne BoITAIKUBAIOLIEH CHIIbI, AEHCTBYIOLIEH HA TEJIO, OTPYKEHHOE B )KUIAKOCTb.

3. IlpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOIICH CHUIIbI, JEHCTBYIOIIEH Ha TEIO B >KUIAKOCTH, OT
Macchl Teia.

4. OnpIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKHWBAIOIICH CHJIbI, JACHCTBYIOIICH Ha TEJIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KHUIKOCTh YACTH TeJa U OT IUNIOTHOCTHU KUKOCTH.

5. KoncTpyupoBaHue apeoMmerpa WIM KOHCTPYUPOBAHUE JIOAKHM U OIpEACIICEHHE €€
Ipy30I0AbEMHOCTH.

Pa3nea 5. PaGora n MoIHOCTB. JHEpPrus

Mexanudeckas pabora. MOIIHOCTb.

[IpocThie MeXaHM3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBWO paBHOBECHs pbIvara.
[Ipumenenue mpaBuiia paBHOBecHs pblyara K Oyoky. «3onotoe mpaBuio» Mexanuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY M TEXHHKE.

Mexanunueckas sHeprusi. Kunernueckas M moTeHIMalIbHasi Heprusi. [IpeBpaiienue ogHOro BUaa
MEXaHWYECKON PHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTUH B MEXAHUKE.

Hemoncmpayuu

1. [IpuMepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuvie pabomot u onvimul

1. Onpenenenue pabOThl CHIIBI TPEHUS TIPH PABHOMEPHOM JBMIKEHHUH TeJIa 10 TOPU3OHTAILHOMN
MOBEPXHOCTH.

2. UccnenoBanue ycioBUl paBHOBECHUS phluara.

3. U3mepenne KIIJ[ HakIOHHOM TUIOCKOCTH.

4. 3ydenne 3aKkOHa COXpAaHEHUSI MEXaHUYECKOU YHEPTUH.

8 ki1ace
Pa3nea 6. TenuioBble siBj1eHUSA

OcCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KMHETUUECKOM TEOpUM CTpoeHus BeliecTBa. Macca u
pasMEpbl aTOMOB M MOJICKYII. OHI)ITI)I, MOATBCPKAAIOIMIUEC OCHOBHBLIC TIIOJIOKCHHUA MOJICKYIIAPHO-
KUHETHUYECKON TEOPUH.

Mopenu TBEPAOTO, MKUIKOTO W Ta3000pa3HOTO COCTOSHUM BemecTBa. Kpucrammmdeckue u
amopdubie Tena. OOBsCHEHHE CBONCTB Ta30B, XUAKOCTEH M TBEPABIX Tl HAa OCHOBE IOJIOKEHHM
MOJIEKYJISIPHO-KUHETHUECKON TeopuH. CMaunBaHWE U KallWJUISIPHBIE SIBJICHUA. TEIUIOBOE paclIUpeHHue U
c)KaTue.

Temnepatypa. CBsi3b TEMIIEPATYPbl CO CKOPOCTBIO TEIUIOBOT'O JIBHKEHUS YACTHULL.

BuyTtpennss sneprusi. Crioco0bl U3MEHEHUsI BHYTPEHHEN SHEPTUM: TeIIoNnepeaaya U COBEpIICHNE
pa60TLI. BI/IHBI TEILIoNEpCaAaYn: TCIJIOMPOBOJHOCTE, KOHBCKIIUA, U3JTYUCHUC.

KonuuecTBo TemnoTel. Y aenbHas TEMI0EMKOCTh BellecTBa. TermiooO0MeH U TEIIOBOE paBHOBECHE.
VYpaBHeHHE TEIJIOBOTO OaaHca.

[InaBneHne W OTBEpACBAaHUE KPHUCTAUIMUECKUX BEIIECTB. YJAENbHAas TEIUIOTA IUIABJICHUS.
[Tapoo6pazoBanue u konaencanus. Mcnapenue (MC). Kunenue. Y nenbHas Temiora napooOpa3oBaHMUSL.
3aBUCUMOCTB TEMIIEPATyphl KUIIEHHSI OT aTMOC(HEPHOTro JaBieHus. BiaxxHoCTh Bo3ayXa.

OHeprus ToIMBa. Y ieibHasi TENJI0Ta CTOPAHHUS.



[Tpuntumner padoTsl TemnoBbix Asuratenei. KIIJI temmoBoro asuratesns. TeroBeie IBUTaTeNyd U
3amuTa okpysxkaromieit cpeast (MC).
3aKOH COXpaHEHMsI U IIPEBPALIECHUS SHEPTUHU B TeIUI0BbIX npoueccax (MC).
Hemoncmpayuu
. HaGmonenne 6poyHOBCKOTO JBUKEHUS.
. Habmonenue quddysum.
. HaGmonenue siBlieHM A CMauyMBaHKS M KalTWJUISPHBIX SBJICHUH.
. HaGmonenue TenioBoro pacumpeHust Tel.
. I3menenue naBneHus ra3a npu M3MEHEHHH 00bEMa M HArPEBAaHUH WITH OXJIAKICHHH.
. [IpaBusia u3mMepeHus TemMrneparypsbl.
. Buas! Temonepenaum.
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. OxnaxieHHe Ipu COBEPLUICHUU PAOOTHI.

Nel

. HarpeBanue nipu coBepiiieHUN pabOThl BHEITHUMU CHIIAMHU.

10. CpaBHEHME TEIIOEMKOCTEN Pa3IUYHBIX BELIECTB.

11. HaOmronenue KuIeHus.

12. HabnroaeHue nmocTossHCTBA TeMIIepaTyphl MIPH IIABJICHHH.

13. Mozenu TemioBbIX IBUTATENIEH.

Jlabopamopnuvie pabomot u onvimul

1. OnbITHI O OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSHKEHUSI.

2. OnbITHI MO BBIPAIIMBAaHUIO KPUCTAJUIOB [TOBAPEHHOM COMM MM caxapa.

3. OnbITHI 10 HAOIIOACHHUIO TEMJIOBOTO PACHIUPEHUS Ta30B, )KUIKOCTEH U TBEPIBIX TEI.

4. OnpeneneHue NaBieHHs BO3AyXa B OallJIOHE MIMPUIIA.

5. OnbIThI, IEMOHCTPHUPYIOIINE 3aBUCMOCTD JaBIICHUS BO3/[yXa OT €ro 00bEMa U HarpeBaHUs WK
OXJIQXKICHHUSI.

6. IlpoBepka rumore3pl JHMHEWHONH 3aBUCHUMOCTH JJIUHBI  CTONOMKA  KHJIKOCTH B
TEPMOMETPHUUECKOI TpyOKe OT TeMIlepaTypshl.

7. HabmroieHne U3MEHEeHMs] BHYTPEHHEH AHEpruM Tejla B pe3yibTaTe Tersonepenayd u paboTsl
BHEIIIHUX CHII.

8. MccnenoBanue sIBJICHUS TEIIIO0OMEHA TIPH CMEIIIMBAHUHT XOJIOTHON U TOPSYEH BOJIBI.

9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOIO BOJOM HpU TEMJIOOOMEHE C HarpeTbiM
METAJUIMYECKUM [IUIMHAPOM.

10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npouecca uCapeHusl.

12. Onpenenenre OTHOCUTENIBHON BIAXXHOCTH BO3AyXa.

13. Onpenenenue yaenbHON TEIIOTHI MJIaBJICHUS JIbJA.
Pa3znen 7. JjekTpryeckre U MArHUTHbIE SIBJICHUS

OnekTpusanus Te. J[Ba poaa 3JIeKTpUUYECKUX 3apsAioB. BzauMoaelcTBue 3apsiKeHHbIX Tell. 3aKOH
Kynona (3aBUCHMMOCTb CHJIBI B3aUMOJICHCTBUS 3apSDKCHHBIX TEJT OT BEJIMYHMHBI 3apSIOB M PACCTOSHUS
MEXy TeJIaMu).

Onektpuueckoe mnone. Hanpssk€HHOCTh snekTpuyeckoro mnoid. Ilpunnun cyneprno3uiumn
AIEKTPUUYECKUX MOJIeH (Ha KaYECTBEHHOM YpPOBHE).

Hocurenu snekrpuueckux 3apsaoB. DJIEMEHTapHbIN 3JeKTpuueckuil 3apsan. CTpoeHue aroma.
[IpoBOIHMKY M AUDIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUYECKOIO 3apsiia.

DIIeKTPUUECKHUI TOK. YCIIOBHSI CYIIECTBOBAHMS DJIEKTPUUECKOTO TOKA. VICTOYHHMKHK MOCTOSIHHOTO
ToKa. JeHcTBUS AJIEKTpUYECKOro TOKa (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUYECKHIl TOK B
KHUJKOCTSAX U Ta3ax.



Onektpuueckas nenb. Cuna Toka. DiekTpuueckoe HampsbkeHue. COnpoTHBIICHHUE MPOBOJAHMKA.
VYaenpHOEe comnpoTuBieHHE BemecTBa. 3akoH Owma pans  ydactka wnenu. [locienoBarenbHoe W
napajuleIbHOE COEIMHEHNE TIPOBOIHHUKOB.

Pabora n MOIIHOCTB 3JEKTPUUECKOTrO TOKa. 3akoH J[koyms— JleHna. DnekTpuueckue Lenu U
NOTPeOUTENH IEKTPUIECKOH SHeprun B ObITY. KOpoTKOe 3aMbIkaHMe.

[ToctosiHHbIe MarHUTHI. B3auMonelicTBUE MOCTOSIHHBIX MarHUTOB. MaruutHoe nosie. MarautHoe
nosie 3eMJIM U €ro 3HadeHwe AJs Ku3Hu Ha 3emuie. OnbIT Opcrena. MarHuTHOE MOJe 3JIEKTPUIECKOTO
ToKa. [IpuMeHeHne »IeKTpOMarHuToB B TeXHUKe. JleficTBIe MarHUTHOTO IOJIsI Ha MPOBOJHUK C TOKOM.
DNeKTpOoABUTaTeb OCTOSIHHOTO ToKa. Vcrosib30BaHre 3JIeKTpoIBUraTeNiel B TEXHUYECKUX YCTPOMCTBAax
U Ha TPaHCIOPTE.

Hemoncmpayuu

1. DnexTpu3zanus Tei.

2. JIBa posia 2JIEKTPUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJl.

. YCTpPOUCTBO U JIEVUCTBUE 3IEKTPOCKOMA.

. DneKkTpocTaTHuecKasi MHyKIHUS.

. 3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.

. [IpOBOIHMKY U TUANEKTPUKH.

. MonienrpoBaHue CUIIOBBIX JIMHUI 3JIEKTPUUECKOTO MOJIS.
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. UcTOYHHUKH IOCTOSIHHOTO TOKA.

Nel

. JIeficTBHS 2IEKTPUYECKOTO TOKA.

10. DnexkTpruyecKuii TOK B JKUJIKOCTH.

11. I'a30BBIit pa3psn.

12. VI3amepeHue cuiibl TOKa aMIepMETPOM.

13. M3amepeHue J1eKTpUYecKoro HarpsHKeHUS BOJIbTMETPOM.

14. PeocraT 1 Mara3uH CONPOTHUBIICHUI.

15. B3aumogaeiicTBr€e MOCTOSIHHBIX MAarHUTOB.

16. MogenupoBaHue HEBO3MOKHOCTH pa3/IeIeHUs MOJIFOCOB MarHUTA.

17. MoaenupoBaHie MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.

18. OmbIT OpcTena.

19. MarauTHOE 10JI€ TOKa. DJIEKTPOMAarHur.

20. JleiicTBME€ MarHUTHOTO TOJI HA MPOBOJIHUK C TOKOM.

21. DneKkTpoABUTraTeNb MOCTOSTHHOTO TOKA.

Jlabopamopuvie padomol u onvimul

1. OnbITHI O HAOTIOIEHUIO ANIEKTPU3ALIMHU Tell UHAYKIMEH U MPU CONTPUKOCHOBEHUU.

2. UccnenoBanue EeHCTBUS 3JIEKTPUUECKOIO MOJIS HA MPOBOIHUKU U AUAJIEKTPUKH.

3. Coopka u mpoBepKa pabOThI AJIEKTPUICCKOM IIEMH TTOCTOSHHOT'O TOKA.

4. 3mepeHue U peryJIMpoBaHuE CUJIBI TOKA.

5. I3MepeHue u peryanpoBaHUe HAMPSKCHUS.

6. HMccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, WAYIIETO 4YEpe3 PE3UCTOpP, OT CONPOTHBIICHUS
pe3ucTopa 1 HalpsHKEHUsI Ha Pe3UCTOPE.

7. OnbITHI, AEMOHCTPUPYIOUIUE 3aBUCUMOCTH 3JEKTPUUYECKOTO COMPOTUBJICHUS MPOBOAHHKA OT
€ro JUIMHbI, TUIOLIAU MOMEPEYHOr0 CEUCHUS U MaTepuara.

8. IlpoBepka mnpaBuwia CIOKEHUS HANPSDKEHWA MPHU TOCIENOBATEIBHOM COEIUHEHUU JBYX
PE3UCTOPOB.

9. IlpoBepka mpaBuiia Ajsl CUIIbI TOKA MIPH NMapajljIeIbHOM COEAMHEHUH PE3UCTOPOB.

10. OmnpeneneHrie pabOTHI AIMEKTPUISCKOTO TOKA, MIAYIIETO Yepe3 PE3UCTOp.



11. Onpenenenue MOLUTHOCTH AJIEKTPUUECKOTO TOKA, BBIJCNIIEMOI Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO YEPE3 JIAMIIOUKY, OT HAIPSKEHUS Ha HEH.

13. Onpenenenue KII/I HarpeBares.

14. UccnenoBanue MarHUTHOTO B3aUMOJEHCTBUS IOCTOSIHHBIX MarHUTOB.

15. VI3yueHne MarHuTHOTO I10JIsl TIOCTOSIHHBIX MAarHUTOB MPU UX OOBEIUHEHUH U Pa3/IeICHUH.

16. UccrnenoBanue neicTBUA SIEKTPUYECKOrO TOKA HA MATHUTHYIO CTPEJIKY.

17. OmnbITel, JEMOHCTPUPYIOIINE 3aBHUCUMOCTH CHIIBI B3aUMOJIEHCTBUS KATYIIKH C TOKOM H
Mar"uTa OT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYyIIIKE.

18. U3yyenuie neiicTBUSI MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

19. KorctpynpoBaHnue 1 u3ydeHue padoThl SJCKTPOIBUTATEIIS.

20. Uzmepenue KIIJ] anekTpoiBUraTeIbHON YCTaHOBKHU.

9 kJaacce
Paspnen 8. Mexanuyeckue siBJICHUA

Mexannueckoe JaBwkeHue. MarepuanbHas Touka. Cucrema otcu€ra. OTHOCHUTENBHOCTH
MEXaHUYECKOr0 ABHKEHUSA. PaBHOMEpHOE MPSAMOJIMHEITHOE JBH>KeHUE. HepaBHOMEpHOE NPsIMOTMHEWHOE
nBukeHue. CpeHsisi U MTHOBEHHAs: CKOPOCTh TeJla IIPYU HEPABHOMEPHOM JBH)KEHUU.

VYckopenue. PaBHOyckopeHHOe mnpsiMoOiMHENHHoe nABikeHHe. CBoOoaHoe majeHue. OmbIThI
lanunes.

PaBHOMepHOE nBIKEHUE MO OKpYyx)HOCTU. Ilepuoa u yactora oOpamieHus. JInneitnas u yriosas
ckopoctu. LleHTpocTpeMuTesbHOE YCKOPEHHUE.

IlepBbiii 3akoH Hprotona. Btopoit 3akoH Herorona. Tperuit 3akoH Herotona. [IpuHnmn
CYTIEPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUSs: CHJIa TPEHUS CKOJIBXKCHHs, CHJIa TPEHHs TOKOS,
JIPYTUE BUBI TPEHUS.

Cuna TsHKecTH M 3aKOH BCEMHUPHOTO TSTOTEHHUS. YCKOpEeHHEe CBOOOTHOro majaeHus. J[BuxeHue
rwianeT Bokpyr Connua (MC). IlepBast kocmuueckasi CkopocTs. HeBecoMOCTb U meperpy3KH.

PaBHOBecue matepuanbHON TOYKH. AOcomOTHO TBEpAOE Teno. PaBHOBecwe TBEPAOro Tema C
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

Umnynec Ttena. W3menenwe wumnyinbca. Mmmynbc cuiibl. 3aKOH COXPaHEHHUS HMMITYJbCA.
PeaxtuBnoe aemxenue (MC).

Mexanuueckas padota u MoutHocTh. PaboTa cuil TsbkecTu, ynpyroctu, TpeHusi. CBsizb SJHEPIHU U
pabotsl. [loTeHnmanbHas sHeprus Tea, NOJHATOTO HaJ MOBEpXHOCThIO 3eMid. [loTeHnnanpHas sHeprust
ckaroil npyxunbl. Kuneruueckas sHeprus. TeopemMa 0 KMHETUYECKOM 3HEPrUu. 3aKOH M3MEHEHHS U
COXpaHEHUsI MEXaHUYECKOU YHEPIHUH.

Hemoncmpayuu

1. HaGmroieHue MexaHn4ecKoro JIBUKEHHUs Tella OTHOCUTEIBHO Pa3HbIX Te OTCUETA.

2. CpaBHEHME ITYTEN U TPAEKTOPHUI ABMXKEHUS OJHOIO U TOTO YK€ TEJIa OTHOCUTENBHO Pa3HbIX TEJ
OTCYETa.

3. 3mepenne CKOpOCTH U yCKOPEHHUS MPSIMOIUHENHOTO ABUKECHUS.

4. UccnenoBanue NPU3HAKOB PABHOYCKOPEHHOTO JIBUKEHUS.

5. HaGnronenune aBuKeHUs Teaa Mo OKPY>KHOCTH.

6. HaGmoneHne MexaHMUECKUX SIBJICHUH, POUCXOIAIIMX B cucTeMe oTcuéra «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIB)KEHHH OTHOCHUTENIHO KaOUHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHHMSI T€Ja OT MACChl Tela U JEHCTBYIONIEH Ha HETO CUJIBL.

8. Habmonenne paBeHCTBa CUIT TP B3aUMOJICHCTBUH Tell.



9. 3meHeHnue Beca Teja Npu yCKOPEHHOM JIBHXKEHUU.

10. Ilepenaua umnysabca Npy B3aUMOAEHCTBUM TEIN.

11. IIpeoOpa3oBaHus 3HEPTUU ITPU B3aUMOJICHCTBUH TEI.

12. CoxpaHeHue UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHnenue ummysbca npu adCOJIIOTHO YIIPYTrOM B3aUMOJIEHCTBUH.

14. HabmroieHre peakKTHBHOTO JBUKCHUS.

15. CoxpaHeHre MEXaHMYECKOW SHEPTHH MPU CBOOOTHOM TaJCHUH.

16. CoxpaHeHne MEXaHMYECKON SHEPIUM MPHU JBHKEHUU TeJa MO/ ACHCTBUEM MPYKUHBI.

Jlabopamopnuvie pabomovt u onvimul

1. KoHcTpyupoBanue TpakTa AJis pa3roHa U JalbHENIIEro paBHOMEPHOT'O JBMKEHMS IIAPUKA WU
TEJIEKKH.

2. OnpeneneHue CpeaHel CKOPOCTH CKOJBKEHUS OpycKa MM JIBUKCHHUS IIapHKa 10 HAKJIOHHOW
IIJIOCKOCTH.

3. Onpenenenue ycKOpeHUs Tella Py PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKIIOHHOM MJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH NTYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JBMXKCHHH 0Oe€3
HAYalbHON CKOPOCTH.

5. IIpoBepka rUMOTE3bl: €CIU MPU PABHOYCKOPEHHOM JIBIKEHUU 0e3 HadaJbHOW CKOPOCTH MyTH
OTHOCSITCS KaK Psii HEYETHBIX YHCENl, TO COOTBETCTBYIOILIUE MPOMEKYTKH BPEMEHU OJINHAKOBBI.

6. MccrnenoBanue 3aBUCIMOCTH CHJIbI TPEHUS CKOJIBKEHHS OT CHJIbI HOPMAJIBHOTO JIaBJICHHUSI.

7. Onpenenenne KodPUITUESHTA TPESHUS CKOJBKCHHSL.

8. Onpenenenue )XECTKOCTH MPY>KUHBI.

9. Onpenenenue pabOTHl CUIIBI TPEHUS NMPU PABHOMEPHOM JIBIDKEHUHU Teja MO TOPU30HTaIbHON
MMOBEPXHOCTH.

10. Ompenenenre pabOTbl CHJIBI YOPYTOCTH TMpH TOABEME Tpy3a C HCIOIb30BAHHEM
HEMOJBM)KHOTO U TIOABHKHOTO OJIOKOB.

11. M3yuenue 3akoHa COXpaHEHUS SHEPTHH.

Pa3nen 9. Mexannueckue Kos1e0aHUsI M BOJHBI

KonebarenbHoe nBukeHue. (OCHOBHBIE XapaKTEpUCTUKU KoyieOaHWM: TIepuoJ], 4YacToTa,
amruityna. Marematnyeckuil M IpYKUHHBIN MasTHUKH. [IpeBpaiieHue sHepruu mnpu KojedaTeabHOM
JIBUKCHUH.

3aryxatomue konedbanus. BeiHyx/ieHHbIe KoneOanus. Pe3oHaHc.

Mexannueckue BosHBL. CBOMCTBAa MEXaHMYECKMX BOJNH. [IponosibHBIE M NONEpEYHBIE BOJIHBIL.
JUIMHa BOJIHBI U CKOPOCTb €€ pacipOoCTpaHeHUs. MexaHndeckue BOJHBI B TBEPIOM TEJE, CEHCMUYECKUE
BostHBI (MC).

3ByK. ['poMKOCTh 3ByKa U BeIcOTa ToHa. OTpaxkeHue 3Byka. HGpa3ByKk U yIbTpa3BYK.

Hemoncmpayuu

1. HaGmonenue konebaHuil T Mo NIeWCTBUEM CHIIBI TSKECTH M CHUIBI YIIPYTOCTH.

2. Habmonenue xonebanuii rpy3a Ha HUTU U Ha TPYKUHE.

3. HaGmroieHue BBIHYKICHHBIX KOJI€OaHUN 1 pe30HaHCa.

4. PacipocTpaHeHue NMPOO0IbHBIX U MOMEPEUHBIX BOJIH (Ha MOJIEIN).

5. HaGmroieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHUECKHUH PE3OHAHC.

Jlabopamopnwvie pabomovt u onvimul

1. Onpenenenrie 4acTOTHI U TIEPUO/Ia KoJIeOaHUH MAaTEMAaTHIECKOTO MasSTHHKA.

2. Omnpenenenue 4acTOThl U IEpUoAa KojaeOaHui Npy>KUHHOTO MasiTHUKA.



3. HccnenoBanue 3aBUCUMOCTH Mepuojia KoJeOaHW MOJBEHICHHOTO K HUTU Tpy3a OT JJIMHBI
HUTH.
4. UccnenoBanue 3aBUCUMOCTH TIEPHOJIa KOJICOAHU TPYKMHHOT'O MasITHUKA OT MacChl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH TEPHOJIa KOJIeOaHHid Tpy3a, MOABEIICHHOTO K HUTH, OT MacChl rpy3a.
6. ONbITEl, JEMOHCTPUPYIOUIUE 3aBHUCHUMOCTh TEpUoAa KoJIeOaHWW MPY>KUHHOTO MasTHHKA OT
MAaccChl Ipy3a U KECTKOCTH MPY>KUHBL.
7. N3mepeHne ycKopeHus CBOOOIHOTO MajeHHUs.
Pa3znen 10. Di1eKTpoMarHuTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHbI
Onbiter @apagnes. SIBIeHHE 3JIEKTPOMAarHUTHOM WHIYKIUH. OIJekTtporenepatop. CrocoObl
MOJIYYEHUS DJIEKTPUICCKON YHEPTUH. DIIEKTPOCTAHIINN Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTHUH.
DJIEKTPOMAarHuTHOE ToJie. DJIEKTPOMarHUTHbIE BOJHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[IIxana >meKTpoMarHuTHEIX BOJIH. Vconb30BaHue 3JIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.
DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu
1. UccnenoBanue SBIEHUS JIEKTPOMArHUTHOW WHAYKIIUU.
2. OnbiTel Dapanes.
3. 3aBHCUMOCTH HAMpaBJICHHs UHIYKIIMOHHOTO TOKA OT YCJIIOBUI €ro BOSHUKHOBEHHUSI.
4. DneKTporeHepaTop MOCTOSIHHOTO TOKa.
5. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
6. BomHoBbIe cBOICTBA CBETA.
Jlabopamopnuvie pabomot u onvimul
1. OnBITHI IO UCCIEOBAHUIO SIBICHUS 3JIEKTPOMAarHUTHONW MHIYKIIUU: UCCIIEI0OBAHUE U3MEHEHHIA
3HAYEHUS U HAMPaBJICHUS WHIYKIIMOHHOTO TOKA.
2. V3y4yeHue CBOICTB 3J€KTPOMAarHUTHBIX BOJH C MTOMOIILI0 MOOUIIBLHOTO TesedoHa.
Paszpnen 11. CBeroBble sIBJICHUS
JlyueBas monens cBera. Mcrounuku ceta. IIpsiMmonnHeiiHOe pacnpocTpaHEHUE CBeTa. 3aTMEHUs
Comnna u JIyasl. Otpaxenue cBera. [lnockoe 3epkano. 3aKoH OTpaXe€HUs CBETA.
[Ipenomnenue cBeta. 3akoH mperaomieHUs cBeTa. [lonHoe BHyTpeHHee OTpa)K€HUE CBETa.
Hcnonws3oBanme MOJTHOTO BHYTPEHHETO OTPAXKCHUS B ONTHYECKUX CBETOBOJIAX.
Jlunza. Xox mydeir B nuH3e. OnrTuyeckas cucrema (oroammapara, MUKPOCKOIA U TEIECKOMa
(MC). I'mas kak ontudeckas cucreMa. bi3opykocTh U AalbHO30PKOCTb.
Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. CrioskeHHe CIEKTPaIbHBIX IIBETOB.
Hemoncmpayuu
. [IpssMonmHeNHOE paclipOCTpaHEHHE CBETA.
. OTpaxkeHue cBeTa.
. [lonyuenune n300paxeHuii B IOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
. IIpennomsienue cBera.
. OnTn4yeckuil CBETOBOI.
. Xop myueil B coOuparomieii JIuH3e.
. X011 JIy4ell B paccenBarolel JIMH3E.
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. [lonmydenune n300paxeHui ¢ TOMOIIBIO JINH3.

\O

. [lpunnun peiictBus doroarnmnapara, MUKPOCKOIA U TEJIECKOIMA.
10. Mopnensb rinasa.

11. Pa3noxenue 6enoro cBeTa B CIIEKTP.

12. TTomy4yeHue 6em0T0 CBETa MPH CIOKEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopnwvie pabomot u onvimul



1. UccnenoBanue 3aBUCMMOCTH yIjla OTPa)KEHUSI CBETOBOI'O JIyda OT YyIJla MaJeHHMsL.

2. M3yueHne XxapakTepUCTUK U300pakeHUs peIMEeTa B IIIOCKOM 3epKaie.

3. MccnenoBanue 3aBUCUMOCTH yTjla IPEJIOMJIEHUSI CBETOBOIO JIyda OT YIJla MMaJeHUsl Ha TPaHULIE
«BO3JyX—CTEKJIIOM.

4. Tlomyuenue n300paxxeHUM ¢ MOMOIIBI0 COOMPAIOIIEH JIMH3BI.

5. Onpenenenne GOKYCHOrO pacCTOSIHUSI U ONITUYECKOM CHIIbI cOOMpPArOIei IMH3BI.

6. OnBITHI O Pa3I0KEHNUIO OETIOr0 CBETA B CHEKTP.

7. OnbITHI 10 BOCHPUATHUIO LIBETA IPEAMETOB IIPU UX HAOIIOAEHUH Yepe3 IBETOBbIE (DPUIIBTPBHI.
Paznen 12. KBanToBbI€E IBJICHUSA

OmnbiTel Pezepdopna u mimaHerapHas Monenb atoma. Moxens aroma bopa. Hcmyckanue wu
IIOTJIOIICHHUE cBeTa aTOMOM. KBaHThI. JInHEHyaThIe CIIEKTPBI.

PamunoakTuBHOCTE. Anbda-, OeTa- U ramma-uznydeHus. CTpoeHrne aTOMHOTO sifpa. HykioHHas
MoJienb aTOMHOTrO sisipa. 3otonsl. PagnoaktuBHele npeBpaienus. Ilepuon nonypacnana aTOMHBIX JIEp.

Snepuble peakuuu. 3aKOHbI COXPAaHEHMs 3apsAJOBOIO M MacCOBOIO YHCEN. ODHEpPrus CBs3U
aTOMHBIX sanep. CBsA3b Macchl M 3Hepruu. Peaknuu cuHTe3a W jAeneHus saep. VICTOUYHMKHM SHEpruu
Comnnna u 38631 (MC).

Snepnas sHepreruka. [leificTBus pagloaKTUBHBIX M3Iy4eHUI Ha kuBble opranu3msl (MC).

Hemoncmpayuu

1. CrieKTpbl U3JIy4€HUs U TOTJIOMICHHUS.

2. CexTpbl pa3IuyHbIX I'a30B.

3. Cnextp BOAOpOIA.

4. HabmoneHue TpekoB B kamepe Buibcona.

5. Pabora cuérurka HOHU3UPYIOIIUX U3ITYICHUN.

6. Peructpanus nu3imydeHus OpupOoAHbIX MUHEPAJIOB U IPOTYKTOB.

Jlabopamopuvie padomol u onvimul

1. HaGmroieHue CIUTOIIHBIX M TMHEHYAThIX CIIEKTPOB U3Ty4EHHUS.

2. HccnenoBaHue TpeKOB: U3MEPEHHE SHEPruM YACTUIBl MO TOPMO3HOMY myTH (TO
¢dotorpadusam).

3. Usmepenne paagnoakTHBHOTO OHA.

IHoBTOPHUTEJNBbHO-00001IAKO M MOYJIb

[ToBTOpUTENBEHO-00001IAIONINI MOAYE MHpeJHAa3HAueH ISl CHUCTEeMaTU3alud M 0000IIeHHS
IPEIMETHOTO COJAEP)KAaHUS U OIbITa JESITEeIbHOCTH, MPUOOPETEHHOrO IMpPH M3YYEHUH BCEro Kypca
¢u3uky, a TaKkKe Uil MOArOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY O5K3aMEHY MO (U3HKe JUIs
o0yyaromuxcs, BBIOPaBIIMX 3TOT y4eOHBIH Mpeamer.

[Tpu M3ydeHUM TAHHOTO MOAYJIS PEAN3YyIOTCSd U CUCTEMATHU3UPYIOTCS BUABI AEATEIbHOCTH, HA
OCHOBE KOTOPBIX 00€CHeuMBacTCAd JOCTHIKEHHE IPEIMETHBIX M METalpeAMETHBIX IIJIaHUPYEMbIX
pe3yabTaToB 00yueHHs, GopMUpyeTCs eCTECTBEHHO-Hay4yHasi TPaMOTHOCTh: OCBOCHHE HayUHBIX METO/I0B
WCCIIEIOBaHMs SBJICHUHN MPHUPOABI U TEXHUKU, OBJIAJCHUE YMEHUSMU OOBSICHATH (PU3MUECKUE SIBICHUS,
IIPUMEHSIS IOTY4YEHHBIE 3HAHUS, PEIIaTh 3a/1a4l, B TOM YHMCJIE KaYECTBEHHbBIE U dKCIIEPUMEHTAIIBHBIE.

[TpyHIMIIMAIBHO JEATENBHOCTHBIA XapaKTep AAHHOIO pas3feiia peaau3yeTcsl 3a C4ET TOro, 4To
ydalirecs BHIIOIHAIOT 33JaHuUs, B KOTOPBIX UM IIpejIaraeTcs:

. Ha OCHOBE MOJYYECHHBIX 3HAHUH pacro3HaBaTh M HAYYHO OOBSICHATH (PU3MUECKUE SIBJICHUS B

OKpY>Karolllel MPUPOJIe U MOBCEAHEBHOM )KU3HH;

. UCIIOJIb30BaTh HAy4YHbIE METOJbl HCCIENOBaHUS (UINYECKUX SIBICHUH, B TOM 4YHCIE JUIS

MIPOBEPKHU TMIIOTE3 U MOJIYYEHHS] TEOPETUUECKUX BBIBOJIOB;



. OOBSICHATh Hay4Hble OCHOBbl HauOoyiee BaKHBIX JOCTUKEHUH COBPEMEHHBIX TEXHOJIOTHH,
HAImpumep, NPpakKTUICCKOTO HUCIOJb30BaAHUA PA3JIMUYHBIX UCTOYHHUKOB SHCPIrUM Ha OCHOBC 3aKOHA
MMpeBpalICHUA U COXpPaHCHHA BCCX M3BCCTHBIX BUIOB SHCPI'UH.

Kaxnas U3 TeM JaHHOTO pasjiena BKIIOYAeT SKCIEPUMEHTAIbHOE UCCIe0BaHHE 0000INAIOIEero
xapaktepa. Pasnen 3aBepiiaercssi NMpPOBENEHUEM TUArHOCTHUYECKOM M OIEHOYHOW paboThl 3a Kypc

OCHOBHOM IIKOJIBI.



TemaTn4ueckoe IMJIAHHPOBAHUE C YI€TOM paﬁoqeﬁ nmporpaMMbl BOCIIMTAHUA U
YKa3aHud KOJIn4eCcTBa 4acoB, OTBOJIMMO€ HA U3YUYCHHUE KaKI0M TEMbI

KonudecTBo yacoB, OTBEJCHHBIX HA U3y4eHUE (DU3HKHU B
OCHOBHOM IIKOJIC
OCHOBHBIE HANPaBJICHUS
8 9 BCETO | pocnuTaTenbHOU IEITENHLHOCTH
Tema(pazaen)/knacc 7 xnacc o
KJacc | Kiacc
(hakty
dusnka u pu3nIecKue
METObl U3YUCHUS 9 - - 4 1.2.3,6,7.8
MIPUPOJIBI
MexaHndeckue sIBICHUS 22 50 106 1,238
I'mppocratnueckue 33
SIBJICHUS 6,78
TeroBeie IBIEHUS - 23 - 29 1,236
DNeKTpOMarHuTHBIC
- 43 24 67

SIBJICHUS 1238
KBaHTOBBIE ABICHUS - - 18 18 1.2.3,6
CTpoeHue U 3BOJIIOIHUS 5 5
Bceenennoii 1,2,3,6,7,8
Hrorosoe noBTOpeHue 4 2 9 9 1,2,3,6,7,8
Bceero 68 68 102 238
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