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IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Wzyuenne ¢u3Mku Ha YpOBHE OCHOBHOTO OOIIEro OOpa30BaHMS HANpaBIEHO Ha JOCTIKCHHE

JIMYHOCTHBIX, METAIIPCAMCTHLIX U IIPECAMCTHBIX O6p8.30BaTCJ'ILHHX PE3YyJIbTATOB.

B pe3synbrare nzyuenus GuU3MKU Ha YpOBHE OCHOBHOT'O 0011ero o0pa3zoBaHus y oOyydaromerocs 0yyTt

c(hOPMUPOBAHEI CIIEAYIONINE JIMYHOCTHBIC PE3YJIbTATHI B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHHUSA:

— IPOSIBJIICHUE UHTEPECa K HCTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCUICKON (PM3UUECKOM HAyKH;

— [ICHHOCTHOE OTHOILIEHHE K JJOCTHXKEHUSIM POCCUICKUX YUEHBIX--(U3UKOB;

2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTb K aKTUBHOMY YYaCTHIO B OOCY)KJI€HMH OOLIECTBEHHO 3HAYMMBIX U 3TUYECKHX MPOOIIeM,
CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JTOCTHKCHUN (PU3UKH;

— OCO3HAHME BAXHOCTU MOPAJIbHO--3TUYECKUX NIPUHIMIIOB B JEATEIBHOCTH YYEHOTO;

3) 3¢TEeTHYECKOr0 BOCTIUTAHUSA:

— BOCIIPUATHE 3CTETUYECKUX KaueCTB (PM3NYECKOM HAyKU: €€ TapMOHUYHOTO IOCTPOEHUS, CTPOrOCTH,
TOYHOCTH, JTJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 MO3HAHMA:

— OCO3HaHHE LIEHHOCTH (PU3NYECKOW HayKHM KaK MOIIHOTO HHCTPYMEHTa IMO3HAHUS MHUPA, OCHOBBI
pPa3BUTHSA TEXHOJIOTUM, BAXKHEUIIEH COCTABIIAIOLICH KYJIbTYpBI;

— pa3BUTHE HAYYHOM JH0003HATEIBHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON AEATEIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOTYYHSI:

— OCO3HaHHWE IIEHHOCTH Oe30macHoro oOpa3a >XM3HH B COBPEMEHHOM TEXHOJIOTMUECKOM MHUDE,
BaXHOCTH IpaBMJl 0€30M1aCHOIO MOBEJCHHS Ha TPAHCIIOPTE, HAa 0POrax, ¢ AIEKTPUUYECKUM U TEIUIOBBIM
000pyI0BaHUEM B JOMAIIHUX YCIOBHSIX;

— c()OPMHPOBAHHOCTH HaBbIKa pe(IIEKCUH, IPU3HAHUE CBOETO IpaBa Ha OIIMOKY M TaKOro K€ MpaBa y
JPYroro 4egoBeKa;

6) TpyA0BOro BOCIIMTAHUS:

— AaKTHBHO€ Yy4YaCcTHE B pEIIEHUU INPAKTHUECKUX 3aJad (B paMKax CeMbH, 00pa3oBaTeIbHOMN
OpraHu3aliy, ropoja, Kpas) TEXHOJIOTHYECKON M COIMAaJIbHON HANpaBIEHHOCTH, TPEOYIOUIMX B TOM
qucie U GU3NUYEeCKUX 3HAHUH;

— HHTEpEC K MPaKTUYECKOMY M3yUeHUI0 Ipodeccuil, CBsI3aHHBIX C PU3UKOIL;

7) 3KOJIOTHYECKOr0 BOCIIMTAHMSA

— OpHUEHTalMsl Ha NMpUMEHeHHe (U3MYECKUX 3HAHUU AJIs pelieHHs 3ajJad B 00JIaCTH OKpY’Karolei
CpeJipl, IUTAHUPOBAHMS IIOCTYIIKOB U OLIEHKH MX BO3MOKHBIX MTOCIEACTBUM ISl OKPYIKAIOLEN CPEbl;

— OCO3HAHHME TTI00ATBFHOTO XapaKTepa dKOJOTHYECKUX MPOo0ieM U MyTel X peleHUs;

8) axanTanuu K U3MEHSIOIIMMCS YCJIOBHAM COLHAIBHON U MPUPOIHOM Cpebl:

— MOTPeOHOCTh BO B3aUMOJCWCTBUU IPU BBIIOJHEHUH HCCIEAOBAaHUM M NPOEKTOB (PU3NUECKOMH
HAIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSM JIPYTHX;

— IOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU 4e€pe3 MPAKTUYECKYIO AEATEIbHOCTD;

— MOTpeOHOCTh B (OPMHPOBAHMU HOBBIX 3HaHWH, B TOM 4ucie (GOPMYyJIHpOBaTH HAEU, HMOHATHS,
TUIIOTE3BI 0 (PU3NIECKUX 0OBEKTaX U SIBICHUSX;

— 0CO3HaHME Ae(PUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (U3UKH;

— IUITAHUPOBAHME CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;

— CTpEMJICHHE aHAJM3UPOBATh U BBIABIATH B3aMMOCBSI3M MPHUPOJBI, OOIIECTBA U YKOHOMHKH, B TOM
YHCcIIe ¢ UCTOJIb30BaHUEM (DPU3MUECKUX 3HAHUM;



® — OOCHKa CBOUX HeﬁCTBHﬁ C y‘IéTOM BJIMAHUA Ha OKPYXAKOIIYIO CPCay, BO3MOKHBIX rI00aIbHBIX

HOCJIEICTBUMH.

METAIIPEJMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHus mporpamMMbl MO (PU3MKE HAa YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs Yy
oOyudatomerocsi OynyT copMupoBaHB MeTampeIMeTHbIE Pe3yJbTAaThl, BKIIOYAIOIINC TTO3HABATEIHHBIC
YHHUBEpCAJIbHbIE  yYeOHbIC JCHCTBUS, KOMMYHUKATHBHBIC YHHBEpPCAJbHbIC Y4eOHBIC JCHCTBUS,
pEryJIsITUBHBIC YHUBEPCAIbHBIC YUCOHBIC JICHCTBHSL.

Ilo3HaBaTeabHbIE YHUBEPCAJIbHBIC y‘-leﬁl—[l)le JeHCTBUSA

Ba3oBble JJornueckune AeiHCcTBUA:

BBISIBJISITH U XapaKTEPU30BaTh CYLIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHMUI);

yCTAQHaBJIMBAaTh CYILIECTBEHHBIH MpPH3HAK KJIacCU(UKALUMU, OCHOBAHUS Ui O0000LIeHUS WU
CpPaBHEHUS,

BBISIBJISAITh 3aKOHOMEPHOCTM M TNPOTUBOPEYMS B paccMaTpuBaeMbIX (pakTax, JHaHHBIX H
HAOJIOACHUAX, OTHOCALIUXCS K (PU3UUECKUM SIBIICHUSM;

BBIABJIATHE IMIPUYMHHO--CJICACTBCHHBIC CBA3U IIPU U3YUYCHHU (1)I/ISI/I‘I€CKI/IX SIBJICHUHN M Imponeccos,
JIEJIaTh BBIBOJBI C HCIIOJIB30BAHUEM JIEAYKTHBHBIX M MHAYKTHUBHBIX YMO3AKJIIOYEHHH, BbIJBUTrAThH
THUITOTE3BI O B3aUMOCBA3AX (i)I/ISI/ILIeCKI/IX BCJINYNH,

CaMOCTOSITENIbHO BBIOMpPATh CIOCOO pelieHus y4yeOHOM (u3nueckoil 3agaud  (CpaBHEHUE
HECKOJIbKUX BApUAHTOB pEIlEHUs, BbIOOp Haubosee MOAXOIALIEr0 C Y4ETOM CaMOCTOSITEIBHO
BbIJIEJICHHBIX KPUTEPHUEB).

Ba3oBbIe ncciegoBaTeLCKHeE JeliCTBUSA.

HCIIOJIb30BATh BOIIPOCHI KaK HCCIIeN0BAaTEIbCKUM HHCTPYMCHT IIO3HAHU,

npoBOAUTL IO CaAMOCTOATCIIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOXKHBIN (I)I/ISI/I‘-ICCKI/Iﬁ
OKCIICPUMCHT, He0O0JIbII0e HCCICIOBAHUC (I)I/I3I/IHCCKOFO SIBJICHUS

OICHUBATL Ha MNPUMCHUMOCTL W JOCTOBCPHOCTH I/IH(I)OpMaLII/IIO, IMNOJIYYCHHYIO B XOHIC
HCCIICAOBAaHUA UJIN SKCIICPUMCHTA,

CaMOCTOATCIIbHO (I)OpMy.TII/IpOBaTB O606H_[CHI/IH U BBIBOJBI 110 PpE3yJibTaTaM HpOBe,Z[éHHOF (O)
Ha6J'IIO,Z[CHI/I$I, OIIbITa, UCCIICIOBAHUA,

IIPOTHO3UPOBATH BO3ZMOXKHOC nanLHeﬁmee Pa3BUTHC (1)PI31/I‘—IGCKI/IX IMpOnECCOB, a TaAKKE BbIIBUT'aTh
MMPCAIIOJIOKCHUA 00 ux Pa3BUTHU B HOBLIX YCJIOBUAX U KOHTCKCTAX.

Pabora ¢ undopmanmueii:

MPUMEHSTh Pa3jMyYHble METOJbl, HHCTPYMEHTHI M 3alpochl MpU MOUCKE U 0TOOpe MHpOpManuu
WM JAHHBIX C YYETOM MpeASIOKEeHHOMN yueOHo# pu3ndeckoi 3aaaun;

aHAJM3UPOBaTh, CUCTEMATU3UPOBATh W HHTEPIPETHPOBATh MH(DOPMAIUIO pPa3IMUYHBIX BHJOB U
dhopm mpecTaBIeHNs,

CaMOCTOSITEJIbHO ~ BBIOMpAaTh  ONTUMAlbHYIO  (opMy  mpeacTaBieHus HUHQOpPMALUU U
WUTIOCTPUPOBATh pellaeMble 3a7jauil HECTIOXKHBIMU CXEMaMH, AUMarpaMMaMu, HHOW rpadukoi U ux
KOMOMHAIIHSIMH.

KoMMmyHuKaTHBHBIEe yHHBepcaabHbIe y4eOHbIE JeHCTBHUS:

B Xoe OOCYyXJeHHs y4eOHOro maTepualia, pe3yJbTaTOB JAaO0OPAaTOPHBIX pPabOT W IMPOEKTOB
3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYKTAaeMOW TEMbl M BBICKA3bIBaTh WJEH, HAIICJICHHBIE HA
peleHne 3aJa9u 1 MoIIep)KaHue O1aroxenaTeaIbHOCTH OOIICHHUS;

COIIOCTABJIATh CBOU CYXJICHHUS C CYXICHUSMH JPYTUX YYAaCTHHKOB JHajiora, OoOHAapyKHBaTh

pasiiniuue U CXO0ACTBO HOSHHHﬁ;
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BBIPAXXATh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJUYHO TPEACTABIATh PE3yIbTAaThl BBIOJHEHHOTO (DU3MUECKOTO OMbITa (IKCIEpUMEHTA,
HCCIIEIOBaHMsI, IPOEKTA);

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYAIbHON pabOThI PH pPelICHUN
KOHKPETHOU (hU3HUECKOM MpOOIeMBL;

MIPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPraHW30BBIBaTh JECUCTBUS MO €€ JOCTHUKEHUIO:
pacnpenenatb poiu, 00CYKAAaTh MPOLIECCHl U Pe3yIbTaThl COBMECTHOM paboThl, 000011aTh MHEHUS
HECKOJIBKUX JIFOJIEH;

BBITIOJIHATH CBOIO YacCTh Pa0OTHI, JOCTUTAsI KAUECTBEHHOTO Pe3yJibTaTa M0 CBOEMY HAINpPaBICHUIO U
KOOPJAMHUPYS CBOU ACHCTBUS C APYTMMH WICHAMHU KOMAaH/bl;

OIICHMBATh KayeCTBO CBOEro BKJAJa B OOIMIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIHHO
c(hOpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMOJICHCTBUSI.

PeI‘y.]IﬂTI/IBHbIe YHuBEpPCAJIbHBIC y‘-leﬁl—[l)le JeHCTBUSA

Camoopranmu3anmus:

BBISIBJISITH NPOOJIEMbl B JKU3HEHHBIX M YYEOHBIX CHUTyalUsAX, TPEOYIOLUX JUIsl PpELICHHs
(bu3nYecKrX 3HaAHUI;

OpUEHTHPOBATLCS B PAa3IMYHBIX MOJAXOJAaX NPUHATHSA pPELIeHUN (MHAMBHUAyaJIbHOE, MPUHSATHE
pelleHus B rpynie, NpUHITHE PEelIeHUi TpyNIoi);

CaMOCTOSITEJIbHO COCTaBIISATh aJIrOPUTM pelIeHUs PU3NYECKOM 3a7auu U IJIaHa MCCIIE0BaHuUs C
y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh NpeasiaraeMble
BAPUAHTHI PEILICHUN;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJ’[L, 3MOLNOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYyallUH U IpeJylaraTh IUIaH €€ N3MEHEHHUS,

OOBSICHATh MPUYUHBI JOCTHXKEHHS (HEIOCTMIKEHUS) Pe3YyJIbTaTOB JEATEIBHOCTH, JaBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCIE€ B XOJ BBINOJHEHUS (HUIUUECKOTO
UCCJIEIOBaHMUSI WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB, M3MEHUBLIMXCS CHUTYyaIHil,
YCTQHOBJICHHBIX OLIMOOK, BOSHUKIINX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUIM;

CTaBUTH ce0sl Ha MECTO JAPYroro yejlioBeka B XOJ€ CIOpa MM AMCKYCCHHM Ha HAay4yHYIO TeMy,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro;

MPU3HABATh CBOE MPaABO Ha OMIMOKY MpPU pelleHHH (U3NYECKUX 33734 WIM B YTBEPKACHUAX Ha
Hay4YHbIE TEMBI U TAKOE YK€ MPABO JAPYTroro.

INPEAMETHBIE PE3YJIBTATDBI

K koHmy oOyueHus B 8 kjiacce mpeaMmeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTh

c(OPMHUPOBAHHOCTH Y 00YUAIOIUXCS YMEHUI:

WCIIOJIB30BaTh MOHSATHS: Macca M pa3Mepbl MOJIEKYJI, TEIJIOBOE IABMKEHUE aTOMOB U MOJIEKYJ,
arperatHble COCTOSHUSI BEILECTBA, KPHUCTAUIMYECKME M aMop(dHble Tena, HACHIIIEHHBIH W
HEHACBIICHHBIM Map, BJIaXXHOCTh BO3/1yXa, TEMIEpaTypa, BHYTPEHHSsS OSHEPrus, TEIIOBOH
JBUTATEIb, DSJIEMEHTAPHBIM D3JIEKTPUYECKUH 3apsf], D3JIEKTPUYECKOE II0JIe, IPOBOJHUKH H
TUBJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MArHUTHOE I10JIE;

pasnuyath ABJIEHUS (TEIUIOBOE pacIIUpeHHe M CKaTue, Teriornepeaaya, TerIOBOe paBHOBECHE,
CMauMBaHUE, KalWUISAPHbIE SBJICHUS, WUCIIAPEHME, KOHJEHCAIUs, IUIaBJIEHUE, KpUCTAJIU3alus
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(oTBepAeBaHME), KHIIEHUE, Terulonepeaadya (TEIUIONPOBOAHOCTb, KOHBEKIMS, H3Iy4YeHUE),
UIEKTpU3alMsg TeJl, B3aUMOJEHCTBUE 3apsAloB, ACHCTBUS DJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMOJCHCTBUE MAarHUTOB, JEHCTBHME MAarHUTHOTO IOJII HA MPOBOJHUK C TOKOM,
ANEKTPOMAarHuTHasi MHAYKIMS) 110 ONMCAHMIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh HPOSIBIEHUE U3YUEHHBIX (PM3UUECKUX SIBICHUI B OKPYXKAIOIEM MUPE, B TOM YHCIIe
¢usnyeckue SBIEHUS B IPUPOJE: IOBEPXHOCTHOE HATSIKEHHE M KaNWUIIpHbIC SIBICHHUS B
MIpUpOJE, KPUCTAJUIBI B Ipupoje, uznydeHue ConHua, 3amep3aHue BOJOEMOB, MOPCKHUE OpHU3bI,
oOpa3oBaHHe POCHI, TyMaHa, WHEsI, CHEeTa, SJIEKTPUIECKUE SBICHUS B aTMOCc(epe, FIEKTPHIECTBO
KMBBIX OPIraHU3MOB, MArHUTHOE T0J1€ 3eMJIH, Apeiid MoI0CcoB, poib MArHUTHOTO MO JUISl dKU3HU
Ha 3emiie, MOJIIPHOE CUSIHUE, TIPU 3TOM IEPEBOIUTh MPAKTUYECKYIO 33a/a4y B yUeOHYI0, BBIJCIATh
CYLLECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBJICHUI;

OIMCHIBATh M3YYCHHBIC CBOMCTBA TNl M (PU3NUYECKUE SIBICHUS, UCTIONB3YS (PU3NUYECKUE BEITHUNHBI
(Temreparypa, BHYTPEHHSS SHEpPrusi, KOJUYECTBO TEILJIOTHI, yAEIbHAs TEIJOEMKOCTh BEIIECTBA,
yJAeNbHas TEIU10Ta IUIaBJICHUs, yAeIbHas TEIUIoTa NapooOpa3oBaHusl, YelIbHas TEIJI0Ta CropaHus
TOIJIMBA, KOA()(PUIMEHT IMOJIE3HOr0 JeHCTBUS TEMJIOBOM MAaIlMHBI, OTHOCHUTENIbHAS BIIAXXHOCTb
BO3[yXa, JJIEKTPUUYECKUH 3apsis, CHJIA TOKa, 3JIEKTPUYECKOE HAINPSIKEHHUE, CONPOTUBIECHUE
MIPOBOJHHKA, YAEIbHOE CONPOTHUBIIEHUE BEIIECTBA, pabOTa M MOIIHOCTh 3JEKTPUUECKOTO TOKa),
IIPY ONUCAHUH NMPABUIbHO TPAKTOBATh (PU3MUECKUN CMBICI UCIIONIb3yEMbIX BETMYMH, 0003HAYCHUS
U eIUHHUIBI (PU3MUYECKUX BEJIMYMH, HAXOAUTH (OPMYJbI, CBA3BIBAIOIIME JAHHYIO (DU3MUYECKYIO
BEIMYUHY C JIPYTMMHU BEIUYMHAMH, CTPOUTH I'padMKU HM3YHYEHHBIX 3aBUCUMOCTEH (U3NYECKUX
BEJIMYNH;

XapaKkTepu30BaTh CBOWCTBAa Tel, (U3MYECKHE SIBICHUS W IIPOLECCHl, HCIOJIb3YyS OCHOBHBIE
MIOJIOKEHUSI MOJIEKYJIIPHO--KHHETUYECKONH TEOPUU CTPOEHUS BELIECTBA, MPUHLUI CYyNEepHO3ULIUI
mosie (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsiaa, 3akoH Oma i ydacTka IIeTH,
3akoH Jlxoyns—JleHna, 3aKOH COXpaHEHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO (HOPMYITUPOBKY
3aKOHA U 3aIIMCBIBATh €M0 MaTEMaTHUECKOE BBIPAXKECHHUE;

OOBSACHATH (PU3MUECKHE MPOIECChl U CBOWCTBA TeJ, B TOM 4YHCIE€ M B KOHTEKCTE CHUTYyalHil
IIPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUUUHHO-CIIEICTBEHHBIE CBS3H, CTPOMTH
oOBsicHEHHE W3 1—2 JIOrMYecKuX IIaroB ¢ OMopod Ha 1—2 H3ydeHHBIX CBOWCTBA (U3MUYECKUX
SIBJIIGHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 3aJa4d B 2—3 JEUCTBHS, MCIONb3Ys 3aKOHbI U (DOPMYJIBI, CBSI3bIBAIOIIUE
¢u3nyeckue BEIMYMHBI: HA OCHOBE aHAJIM3a YCJOBUS 3a/lauM 3alMChIBaTh KpPaTKOE YCIOBHE,
BBISIBJIATh HEJOCTATOK JIAHHBIX JJIsi pEIleHUs 3aJaud, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HeoOXoauMBble ISl €€ pelIeHHs, MPOBOJUTH PAacy€Thl UM CPaBHHUBATh IOJYYEHHOE 3HAuEHUE
(bu3nUecKoil BEMYMHBI C U3BECTHBIMU JAHHBIMU;

pacrio3HaBaTh NpPOOJEMbI, KOTOPbIE MOXKHO PpEIIMTh IpPH IOMOIIM (PHU3UUECKUX METO/IO0B,
UCIOJNIb3Ysl ONMCAaHWE MCCIEA0BaHUsA, BBIIEIATh IPOBEPSIEMOE MPEANOIOKEHUE, OICHUBATh
MIPaBWJIBHOCTb MOPsIIKa IPOBEIECHUS UCCIIEOBAHMSL, IEJIaTh BBIBOIBI,

MIPOBOJIUTH OMBITHI 1O HAOIIOACHUIO (PU3MUECKUX SBICHUH WM (PU3UYECKUX CBOWCTB Tel
(KanmuJUIApHBIE SIBJICHUS, 3aBHCUMOCTD JaBJICHHS BO3yXa OT €ro 00b&Ma, TeMIeparypbl, CKOPOCTH
Ipolecca OCThIBAHMSA M HarpeBaHMs INPU M3JIYYEHHH OT I[BETa M3JIydarolled (TMOIJIoImaromei)
MIOBEPXHOCTH, CKOPOCTh HCHAPEHHUs BOJbI OT TEMIIEPaTypbl >KUJIKOCTH M IUIOMAAH e
MOBEPXHOCTH, 3JIEKTPU3ALUA Te€d U B3aUMOJEHCTBHE IEKTPUUYECKUX 3apsiioB, B3aMMOJEHCTBHE
MIOCTOSIHHBIX MAarHWTOB, BHM3yallM3allisd MAarHUTHBIX IOJIEH TOCTOSIHHBIX MAarHUTOB, JEHCTBHS
MarHMTHOTO TMOJII HAa TPOBOJHHUK C TOKOM, CBOMCTBAa JJIEKTPOMAarHumTra, CBOICTBa
IEKTPOABUraTeNsl IOCTOSIHHOIO ToOKa): (OpPMYJIHMpOBaTh IPOBEPSIEMbIE  MPEANONIOKEHUS,



coOupaTb YCTaHOBKY W3 MPENJIOKEHHOr0 O00OpyNOBaHMs, ONUCBIBATH XOJA ONbITA U
(GbopMyIMpOBaTh BBIBOBI;

BBITIOJIHATH NPSMbIE U3MEPEHUSI TEeMIIEPaTypbl, OTHOCUTEIBHON BIQXKHOCTH BO3AyXa, CHJIBI TOKa,
HaNpSDKCHUSI C HCIIOJB30BAaHMEM AaHAJOTOBBIX NPUOOPOB M JAaTYMKOB (PU3UYECKUX BEIHYMWH,
CpaBHUBATh PE3YyJIbTATHI N3MEPEHUH C yUETOM 33JaHHOM a0COIIOTHOW MOTPEIIHOCTH;

IIPOBOJIUTh MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOW (PU3MYECKOM BEJIMYMHBI OT JPYrod c
WCIIOJIB30BAHUEM TPSIMBIX U3MEPEHHUH (3aBUCHMOCTH COIIPOTHBIICHHUS NMPOBOJHUKA OT €T0 JJIHHBI,
IUTOIIAM MTOMEPEUHOr0 CeYEHUS U YEIbHOIO COIPOTUBIIEHUS BEILECTBA IPOBOIHUKA, CHIIBI TOKa,
UAYIIEro Yepe3 MPOBOAHUK, OT HANPSDKEHUS Ha IMPOBOJHMKE, UCCIEI0BAaHUE MOCIEI0BATEIBHOTO
U TapaJuIeIbHOTO COCTUHEHUI MPOBOJIHUKOB): TUIAHUPOBATH MCCIIEIOBaHNE, COOMPATh YCTAHOBKY
Y BBITIOJIHATH H3MEPEHHSI, CIEYs MTPEUIOKEHHOMY TIIaHy, (GUKCHPOBATH PE3YJIbTAThI MOTYyYSHHOM
3aBHCUMOCTH B BHUJIE TaOJIUI] U IpaMKOB, JeJIaTh BHIBOJIbI IO PE3YJIbTaTaM UCCIIEIOBAHUS;
IIPOBOJIUTh KOCBEHHbIE HM3MEPEHUs (U3MUECKUX BeNWYHMH (yIelabHas TEIIOEMKOCTb BEIIECTBa,
COIIPOTHBIIEHUE TNPOBOJHMKA, paboTa M MOLIHOCTb JJIEKTPUYECKOrO TOKA): IUIAHUPOBATH
U3MEpEeHus, cooupaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEIysl MPENI0KEHHON MHCTPYKILHH, U
BBIUUCIIATH 3HAUCHNE BEITMUUHBI;

co0JIroAaTh MpaBuiia TEXHUKU 0€30I1aCHOCTH IpU paboTe ¢ J1abopaTOpHBIM 000PYIOBAHUEM;
XapaKTepu30BaTh TMPUHIHUIEI JIEHCTBHS HM3YYCHHBIX NPUOOPOB W TEXHUYECKHUX YCTPOMCTB C
OIOPOM Ha UX ONUCaHMs (B TOM YHCJIE: CUCTEMA OTOILIEHUS JOMOB, TUTPOMETP, apoBasi TypOuHa,
amMIepMeTp, BOJIBTMETp, CUETUYMK 3JIEKTPUYECKON SHEPruH, 3JIEKTPOOCBETUTENIbHbIE MPHOOPHI,
HarpeBaTteibHbIe 3JIEKTPONIPHOOPHI (IPUMEPHI), DIEKTPUUECKUE TPEJOXPAHUTEIH, FIEKTPOMArHuT,
JIEKTPOJBUraTeNlb MOCTOSIHHOTO TOKA), MCIIOJIb3Ysl 3HAHUSI O CBOMCTBAaX (PU3MUECKUX SIBICHUH U
HeoOxouMble (hU3NUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh HPOCTbIE TEXHUYECKHE YCTPOWCTBA U HM3MEPUTEIbHBIE NPUOOPHI MO CXeMaM U
CXEMaTHYHBIM PHCYHKaM (KUAKOCTHBIA TEPMOMETp, TEPMOC, TICHXPOMETP, TUTPOMET], IBUTATEIH
BHYTPEHHEIO CrOpaHusi, AJIEKTPOCKOIN, PEOCTAT), COCTABIATH CXEMBbl JJIEKTPUUYECKUX LENen C
MOCJeIOBaTeNbHBIM W MapajUIeNbHBIM  COEJAMHEHHEM DJIEMEHTOB, pa3iuyas yCIOBHBIE
0003HAYEHUS HIIEMEHTOB JEKTPUUECKUX LIeTIel;

MPUBOANTE TPUMEPHl (HAXOAWUTh WHPOPMAIMIO O TPUMEpax) MPAKTUUYECKOTO HCIIOIb30BaHUS
¢u3nYecKUX 3HAHUHN B MOBCEJHEBHOMN KU3HU Ul oOecreueHus 0e30MacHOCTH NpU OOpalleHuH ¢
npubopaMu M TEXHUUYECKHMHU YCTPOMCTBaAMH, COXpaHEHHS 3J0pOBbS U COOIIOACHHUS HOPM
9KOJIOTUYECKOT0 ITOBE/ICHUS B OKPYXKAIOLIEH cpere;

OCYWIECTBIIATh TMOMCK HH(OpManuu (usnueckoro cojepxkanuss B VIHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HAHUN U MTyTEM CPaBHEHUS JAOMOJHUTEIBHBIX HCTOYHUKOB BBIIEIATH HH(OpMAIHIO,
KOTOpas SBJSETCS MPOTUBOPEUMBOM MM MOXKET OBITh HEIOCTOBEPHO;

WCTIOJNB30BAaTh TPH  BBITIOJHEHWH YYEOHBIX 3aJaHUN  HAYyYHO--TIOMYJSIPHYIO JIUTEpaTypy
(GU3MYEeCKOT0 CO/ep)KaHMs, CHpaBOYHBIE MaTepuainbl, pecypchl cetn VHTepHeT, BiageTh
npuéMaMu KOHCIIEKTHPOBAHHUS TEKCTa, IpeoOpazoBaHus HMH(OpManuM M3 OJHOM 3HAKOBOM
CHCTEMBI B JIpYTyIO;

co3/1aBaTh COOCTBEHHbIE TMCbMEHHBIE U KPaTKUE YCTHBIE COOOLIECHHS, 0000111as HHPOpMaIUIo U3
HECKOJIbKUX HCTOYHHMKOB (U3NYECKOTO COAEp)KaHUs, B TOM 4YHcCiIe IyOJIMYHO MPEICTaBIATh
pe3yabTaThl MPOEKTHOM WM HCCIEeNOBATENbCKOW JIEATENBHOCTH, TPU OTOM T'PaMOTHO
UCIOJIb30BaTh M3YYCHHBIH TMOHATHHHBIA ammapar Kypca (DU3MKH, CONPOBOXIATh BBICTYIUICHUE
Mpe3EHTAINEN;

IIPU BBIIOJHEHUU Y4YEOHBIX NMPOEKTOB M HUCCIENI0BAaHMM (U3MUECKUX MPOLECCOB paclpenensTh
00513aHHOCTH B TPYIIE B COOTBETCTBHM C MOCTABICHHBIMU 3aJjauaMH, CIEIUTh 3a BBITOJIHEHHEM
IUIaHAa JEWCTBUI M KOPPEKTUPOBaTb €ro, aJeKBaTHO OLIEHUBaTb COOCTBEHHBIH BKJIaX B



JEeSITeNIbHOCTh TPYIIBI, BEICTPAUBATh KOMMYHHKATUBHOE B3aHMMOJICHCTBHUE, MPOSBIIAS TOTOBHOCTD
pazperats KOHGIUKTHL.

K koHmy oOyueHus B 9 kjiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPAaXKaTh
c(OPMHPOBAHHOCTH Y O0YUAIOIINXCS YMEHUI:

HCIIOJIb30BaTh IOHATHUA: CUCTEMa OTCUYETA, MAaTEpPHUAIbHAs TOYKA, TPACKTOPHUS, OTHOCUTEIBHOCTh
MEXaHUYECKOT O JBUKCHMUSI, nedopmarus (ynpyras, IUTaCTHYECKas), TpEHHUE,
LEHTPOCTPEMUTENILHOE YCKOPEHUE, HEBECOMOCTb M HEpPerpy3Kd, LEHTP TSXKECTH, aOCOIIOTHO
TBEPAOE TENO, UEHTP TSKECTH TBEPIAOro Tejla, paBHOBECHE, MEXaHUUECKHUE KOJICOAHUs U BOJIHBI,
3BYK, MH(Pa3BYK U yJIbTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IIKAJNa 3JEKTPOMArHUTHBIX BOJH,
CBET, OJM30PYKOCTh U AAJbHO30PKOCTb, CHEKTPhl UCITYCKAaHHUs U MOIJIOLIEHMs, alb(a-, 6era- u
ramMMa-u3JIy4eHHUs, U30TOIbI, IAEPHAst YHEPTeTUKA,;

paznuyath  sBI€HUS  (PaBHOMEPHOE U HEPAaBHOMEPHOE  MPSMOJIMHEHHOE  JIBHIKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABUKEHHE, CBOOOIHOE MaJleHHe Tell, PABHOMEPHOE JIBUKEHUE
[0 OKPYXXHOCTH, B3aUMOJCHCTBUE TeJ, PEAKTUBHOE JIBU)KEHHUE, KOJIeOaTelIbHOE JBUKECHHE
(3aryxaromiyie ¥ BBIHY)KJICHHBIE KOJICOAHNs1), pe30HAHC, BOJIHOBOE JIBUKECHUE, OTPAKEHHE 3BYKa,
IPSIMOJIMHENHOE pacCHpOCTPAHEHUE, OTPaKEHHE M IPEJIOMIICHHE CBETa, IIOJHOE BHYTpPEHHEE
OTpPaKEHHE CBETa, PA3JIOXKEHHE Oelloro CBeTa B CIEKTP M CIOXKEHHE CIEKTPAJIbHBIX IIBETOB,
JUCIepcusi CBeTa, €CTECTBEHHAs pPaJUOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOro CHEKTpa
U3JIy4EHUs) 10 ONMCAHMIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX
JTaHHOE (hU3UYECKOe SIBIICHUE;

pacro3HaBaTh NPOSIBIICHHE U3YUYCHHBIX (PU3MUYECKUX SBJICHUM B OKPY’KAIOIIEM MUpPE (B TOM YHCIE
¢usnyeckue SBICHUS B MPUPOAE: NMPHIUBBI U OTJIMBBI, JBMKEeHUE IuIaHeT COJHEYHOU CHUCTEMBI,
pPEaKTUBHOE IBM)KCHUE JKUBBIX OPraHU3MOB, BOCHPHSITHE 3BYKOB JKUBOTHBIMH, 3EMIIETPSCEHUE,
ceificMMuYecKHe BOJIHBI, IIyHaMH, X0, [[BE€Ta TeJI, ONTUYECKUE SBJICHUS B IPUPOJIE, OMOJOTHUYECKOE
NeiicTBUE BUIAUMOrO, YIbTPa(UOJIETOBOTO U PEHTTEHOBCKOTO U3JYy4Y€HUIl, €CTECTBEHHBII
palMoaKTUBHBIA (DOH, KOCMHUYECKHE JIyYH, PaJMOAKTUBHOE M3JIyuyeHHE MPUPOJHBIX MUHEPANOB,
NEICTBUE pAAVOAKTUBHBIX MH3JIy4YeHHH Ha OpraHM3M 4YEJOBEKa), IpPH 3TOM IEPEBOAMUTH
MPAKTUYECKYIO 33/1a4y B y4eOHYI0, BBIJENATh CYIIECTBEHHbIE CBOWCTBA (IpHU3HAKU) (HU3UUECKUX
SIBJICHUI;

OIMCHIBATh U3YUYECHHBIE CBOMCTBA TNl U (U3NUECKUE SIBICHUS, UCTIONb3Ys (PU3NUECKUE BETHUYUHBI
(cpeaHsis W MIHOBEHHash CKOpPOCTb Tella TpU HEPAaBHOMEPHOM JIBUKEHHH, YCKOpPEHHE,
IepeMELIEHHE, ITyTh, YIJIOBAsl CKOPOCTh, CHJIa TPEHMUSI, CHJIa YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHUE
CBOOOJHOIO TMAaJieHMs, BEC Teja, HMMITYJIbC Tela, HMMITYJbC CHIIbI, MeXaHuuyeckas pabora Hu
MOIIIHOCTb, IOTEHIIMAJIbHAS SHEPIUsl Tella, MOJAHATOTO HaJl TOBEPXHOCTHIO 3€MJIM, TOTEHIIMATbHAS
SHEPTrUsl CXKATOM NMPYKWHBI, KWHETUYECKasl YHEPrHsi, MOJIHAasg MEXaHU4YecKas JHeprusi, nepuoj u
YyacToTa KoJeOaHUH, JITMHA BOJHBI, TPOMKOCTB 3BYKa U BBICOTAa TOHA, CKOPOCTh CBETA, MIOKA3aTelb
MIPEJOMIICHUS CPEJIbl), IPU OMHCAHUHU MPABUIBHO TPAKTOBATh (PM3UUYECKUN CMBICI HCIIOJIB3YEMbIX
BEJIMYMH, 0003HAYEHMSI U €IUHUIIBI (PU3HMUECKUX BEJIUYUH, HAXOJIUTH (DOPMYIIbI, CBSI3bIBAIOIIME
JAHHYI0 (U3MUYECKYI0 BEIMYMHY C JAPYIMMHM BEJIWYMHAMH, CTPOMTH T'papUKd H3Y4YEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepu30BaTh CBOICTBA Tel, (PU3MUECKHUE SIBICHUS U MPOLECCHI, UCTIONb3Ys 3aKOH COXPaHEHHS
SHEPruHM, 3aKOH BCEMHUPHOIO  TATOTEHMs, NPUHLUUN  CYNEPHO3ULUU  CHJI, [PUHIMI
OTHOCUTENBHOCTH ['anmuiies1, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHUS HMITYJIbCA, 3aKOHBI OTPAKEHUS
U TPEJIOMIICHHS CBETA, 3aKOHBl COXPAHEHMs 3apsAIOBOIO0 M MACCOBOIO YHUCEN IPHU SIEPHBIX
peaknusx, MNpH OSTOM JaBaTh CIOBECHYI (OPMYJIMPOBKY 3aKOHa U 3alHCHIBAaTh €0
MaTEMaTHYECKOE BBIPAXKECHHUE;

OOBSICHATh (hU3MYECKHE TMPOLECCHl W CBOMCTBA TEJ, B TOM YHCIE€ MU B KOHTEKCTE CHUTyalui
IIPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABIATh MPUUYMHHO--CIICJCTBEHHBIE CBSI3H, CTPOUTH
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00BbsICHEHHE M3 2—3 JIOTMYECKHX IIaroB ¢ OMOpPOW Ha 2—3 HW3Y4YEHHBIX CBOMCTBA (DU3MYECKUX
SABJICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemars pacy€THbIE 3a1a4uM (ONUparoIMecs Ha CUCTEMY U3 2—3 ypaBHEHMI), UCIIOJIb3Ys 3aKOHBI U
dbopmynbl, CBs3bIBaroIIMe (U3MYECKHE BEJIMYMHBI: HAa OCHOBE aHalM3a YCIOBHA 3a/a4d
3alMCBHIBaTh KPAaTKOE YCJIOBUE, BBISIBIISATH HEJOCTAIOIIME WM M30BITOYHBIC JaHHBIC, BHIOMPAThH
3aKOHbl ¥ (QOpMyJbl, HEOOXOIUMBbIE s pelleHHs, HPOBOIUTh pAacyéTbl U OLIEHUBATh
PEATMCTUYHOCTD MOJyYEHHOTO 3HaUeHUsI (PU3MYECKON BETMUHHBI;

pacro3HaBaTh NPOOJIEMBI, KOTOPBIE MOXKHO pEHIMTh TNPU IOMOIIM (PUIUIECKUX METOMIOB,
UCHOJb3ysd OINUCAaHME MCCIEIOBAHUSA, BBLACIATh MPOBEPAEMOE IMPEANON0KEHUE, OLIEHUBATD
NPaBUIBHOCTh TOPSAJKA TIPOBEIEHHS HCCICJOBAHUS, JENaTh BBIBOABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOCHUN U OTIBITOB;

IIPOBOJIUTH OMNBITHI 10 HAOIIOACHUIO (QU3UYECKUX SBICHUH WIM (U3NYECKUX CBOWMCTB Tel
(u3yueHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS SHEPruu, 3aBUCHMOCTb NEpHUOAa
Kosie0aHUH NMPY>KMHHOTO MasiTHUKA OT MAcChl Ipy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTb OT
aMIUTUTYAbl MaJIbIX KOJICOAHUH, MPAMOJUHEHHOE paclpoCTpaHEHHE CBETa, PasIoKEeHHE Oeyoro
CBETa B CHEKTpP, M3YUYCHHE CBOMCTB M300pa)K€HHsI B IUIOCKOM 3€pKajie M CBONCTB M300pa’keHUs
npenMera B coOuparolel JuH3e, HaOI0AeHUEe CIUIONIHBIX U JIMHEHUYaThIX CIIEKTPOB U3IyUYEHUS):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30bITOUHOro Habopa 00OpyHOBaHMS, ONMUCHIBATH XOJ
OIIBITA U €T0 Pe3yNbTaThl, POPMYIUPOBATH BHIBOJIBI;

MPOBOJIUTH TPH HEOOXOIMMOCTH CEPHI0 MPSIMBIX H3MEPEHHH, OIpEeNelsis CpelaHee 3HaueHHe
u3MepsieMoil BelM4HMHbBI ((POKyCHOE paccTOsiHHE COOMpPAOLICH JMH3bI), 0OOCHOBBIBATH BBIOOD
croco0a u3MepeHust (M3MEPUTEIILHOTO MPUOopa);

MIPOBOJIUTH HCCIIEIOBAHNE 3aBUCHUMOCTEH (DU3HYECKHX BEIWYMH C HCIOJIH30BAHUEM TIPSMBIX
M3MEpEHUH (3aBHCUMOCTh IyTH OT BPEMEHHU NPH PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOW
CKOpOCTH, MepHoAa KoieOaHUi MaTeMaTH4YeCKOr0 MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yTIjia
OTpPaXEHMsI CBETa OT yIjla MaJEeHUs W yrja MpeJoMJICHUs OT yria NaJeHus): IUIAaHUpOBATh
HCCIIeIOBaHNe, CaMOCTOATEIbHO COOMpaTh YCTAHOBKY, (PUKCHUPOBATH PE3YyJbTaThl IMOJYYEHHOM
3aBHCUMOCTH (PM3NYECKUX BEIMYMH B BHJE TaOIHIl U TPaQHUKOB, IENAaTh BHIBOJIBI IO PE3yJIbTaTaM
HCCIIEIOBaHMS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHHs (U3UUYECKUX BEIMUYMH (CPEIHSsI CKOPOCTh U YCKOpEHHE Teja
IIpU PaBHOYCKOPEHHOM JIBUKEHHMH, YCKOpPEHHE CBOOOJHOIO MafeHHUs, KECTKOCTb MPYKHUHBI,
KOX(QQUIMEHT TPEHUS CKOJIbKEHHS, MEXaHWdeckas paboTa M MOIIHOCTh, 4acTOTa M TMEpPHOJ
KOJICOaHWH MaTeMaTHYEeCKOTO U MPYKHHHOTO MAasTHUKOB, ONITHYECKAs! CHJIa COOMPAFOIIEH JIMH3HI,
palMoaKTUBHEIA ()OH): TUTAHUPOBATh M3MEPEHUs, COOMpPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY M
BBINOJIHATh U3MEPEHUs, CIeaysl MPENIOKEHHON MHCTPYKIIMHU, BBIYUCIATh 3HAUCHUE BEIMYUHBI U
aHAJIM3UPOBATh MOJyUYEHHbIE PE3YJIbTATHI C YUETOM 3a/JaHHOM MOTPEIIHOCTH U3MEPEHHIA;
co0JIroAaTh MpaBuiia TEXHUKH 0€30IaCHOCTH MpU paboTe ¢ J1abopaTOPHBIM 000PYIOBAHUEM;
pa3nuyaTh OCHOBHBIC IPHU3HAKM HW3YYEHHBIX (U3MYECKHX MOJeJel: MaTepuaibHas TOYKa,
abCOMIOTHO TBEPJOE TENO, TOYSUHBI UCTOUYHUK CBETA, JIyd, TOHKAs JIMH3A, TUNIAHETapHAas MOJIENb
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOT0 s/1pa;

XapaKTepu30BaTh INPUHLMIIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHHYECKHX YCTPOMICTB C
ONoOpoil Ha HX omnucaHus (B TOM 4HCIE: CIHUIOMETp, AATYMKH IOJOXKEHHUS, PACCTOSHUS U
YCKOpPEHMs, pakeTa, »dXOJIOT, O4YKH, MepHucKon, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOIN, J03UMETp, Kamepa BuibcoHa), HMCIONB3Yys 3HAHUS O CBOWCTBaX (PU3MUECKUX
SABJICHUI U HEOOXOMMBbIe (PU3MUYECKHEe 3aKOHOMEPHOCTH;

UCIOJb30BAaTh CXEMbl M CXEMaTH4YHbIE PHCYHKHM HW3YyYEHHBIX TEXHHYECKMX YCTPOMCTB,
M3MEPUTENBHBIX MTPUOOPOB M TEXHOJIOTMYECKHX MPOIECCOB MPU PEIIEHUH Y4eOHO--TIPAaKTUIECKUX



3aJa4, ONTHYECKUE CXEMbI JUIsl MOCTPOEHUS M300pa)KeHUH B IUIOCKOM 3epKajie U coOuparomiei
JIMH3E;

® [PUBOAWUTH TMPHUMEPH (HAXOIUTh WHGPOPMAIMIO O TPUMEpax) MPAKTHYECKOTO HCIIOIb30BAHHS
(bu3HYECKUX 3HAHWI B MTOBCEIHEBHON JKM3HH IS 00ecrieueHHsI 0€30IIaCHOCTH MPU OOPAICHUH C
npubopaMH W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3J0POBbS M COOIIOACHUS HOPM
9KOJIOTUYECKOT0 MOBE/ICHUS B OKpYXKarolleil cpene;

® OCYILECTBIIATh MOUCK HMH(pOpMaMM (U3NYECKOTO cojepkaHus B VHTepHeTe, caMOCTOATENIBHO
(bopMynaHpysl TOMCKOBBIH 3allpoCc, HAXOMUTh IIyTH OIpPENENEeHUs JOCTOBEPHOCTH MOIYYEHHON
uH(pOpMalUY Ha OCHOBE UMEIOLIMXCS 3HAHUN U JJONIOJHUTEIbHBIX UICTOYHUKOB,;

® UCMOJNB30BAaTh TMPH BHIIOJIHEHUH YYEOHBIX 3aJaHUK HAYYHO--TIOMYJSIPHYIO  JIUTEpaTypy
(GU3MYeCcKOro cojep)KaHus, CHpaBOYHbIE MaTepuanbl, pecypcbl cetu VHTepHeT, BlaneTh
npuéMaMM KOHCIIEKTHPOBAHHUS TEKCTa, IpeoOpazoBaHus HMH(OpManuM M3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

® CO3/aBaThb COOCTBEHHbIE NHMCbMEHHBIE M YCTHBIE COOOILEHMS Ha OCHOBE MH(pOpManuu Hu3
HECKOJIbKUX HCTOYHUKOB (DU3MUYECKOrO COAep)KaHus, MyOIMYHO TMPENCTaBIATh pE3yJIbTaThl
IPOEKTHOM WJIM HUCCIEA0BATEIbCKOW JESATEIbHOCTH, IPH 3TOM TIPAaMOTHO HCIIOJIb30BaTh
M3YyYCHHBIN MOHATUHHBIN anmapaT U3ydaeMoro pasziena (U3WKH U COMPOBOXAATh BBHICTYIUICHUE
Mpe3eHTaluen ¢ yuéToM 0COOEHHOCTEHN ayJUTOPUH CBEPCTHUKOB.

- COJIEPXAHMUE OBYUYEHMUSA
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Paspnen 6. TenioBble siBJ1eHNS.

OCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO--KUHETUUECKOW TEOPUH CTPOCHHUSI BelecTBa. Macca u pa3mepsl
aTOMOB H MoOJieKyJ. OTBITBI, TOATBEPKAAONIAE OCHOBHBIC ITOJIOXKEHUS MOJICKYJSIPHO-KHHETUUECKOU
TEOPUH.

Monenu TBEPIOTO, )KUIKOTO U Ta3000pa3HOT0 COCTOSIHHM BemecTBa. Kpucrannuueckue u amophHbIe
Tena. OOBsICHEHHE CBOMCTB Tra3oB, XUAKOCTEH W TBEPABIX TEJI HAa OCHOBE IOJIOKEHUH MOJEKYJISPHO-
-KMHETUYEeCKOU Teopur. CMauyrMBaHue U KalWIISPHBIE SIBIICHUS. TEMI0BOE paCIMpPEHNE U CKATHE.

Temneparypa. CBs3b TeMIepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBHMXKEHUS YacTUll. BHyTpeHHss
sHeprusi. CrnocoObl M3MEHEHUsT BHYTPEHHEH DSHepruu: TeIulonepenaya U coBeplieHne padoThl. Buis
TEIUIONEePEeIaun: TEIIONPOBOIHOCTh, KOHBEKIIUS, H3TyYCHUE.

KonnyecTBo TemnoTel. YaenbHas TEIIOEMKOCTh BEMIECTBA. TEMI000OMEH W TEIUIOBOE PaBHOBECHE.
VYpaBHenue temnoBoro Oamanca. [lnaBneHne W OTBepAECBaHHE KPHUCTAJUIMYECKUX BEIIECTB. Y ENbHAS
teriota TuiaBineHus. [lapooOpa3oBanme u koHaeHcanus. Mcnapenue. Kumenue. YiaenpHas TemioTa
nmapoo0pa3oBaHus. 3aBUCUMOCTh TEMITEPATyPhl KUTIEHUS OT aTMOC(EPHOTO JTaBJICHUS.

BrnaxnocTs Bo3ayxa.

DHeprus ToIMBa. Y IeibHask TEII0Ta CrOPAHUS.

[Mpuanumer padotel TeroBeix aurareneit KIIJ[ temmoBoro nsurarens. TemmoBwle ABUTATETN U
3alIuTa OKPYKAIOIIEeH Cpeibl.

3aKOH COXpaHEHUs U MIPEBPAILEHHS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

Habmonenne 6poyHOBCKOTO JIBHKEHUSI.

Ha6monenue quddysum.

HabGmronenue siBneHnii cMauyuBaHUsI M KalTWJUISIPHBIX SIBICHH.

HaGumroieHre TemioBoro pacmmpeHus Ted.

W3meHneHue gaBiieHus ra3a Mpyu M3MEHEHUN 00bEMa U HAarpeBaHUH HITH OXJIAXKICHHH.

arwh e
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6. IlpaBuia usmepeHus: TeMIEpaTyphbl.
7. Buzsl Terionepeayu.
8. OxunaxJaeHue Mpu COBEPIICHUH PaOOTHI.
9. HarpeBanue npu cOBEepIICHHH PAOOTHI BHEITHUMH CHUIIAMHU.
10. CpaBHeHUE TETIOEMKOCTEH pa3IMYHbIX BEIIECTB.
11. HaOnroneHne KUIIEHUS.
12. HabGnroeHue moCTOSHCTBA TEMIIEPATyPhI ITPH TUTABJICHHH.
13. Mozenu TerIoBbIX ABUTATENICH.
Jlabopamopuusie pabomot u onvimel.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKCHHUSL.
OnpIThI 10 BRIpAIIMBAHUIO KPUCTAIIOB IIOBAPEHHOW COJIM WIIM caxapa.
OmnbITH 0 HAOTIOIEHUIO TETUIOBOTO PACHIMPEHHS T'a30B, )KUKOCTEH U TBEPBIX TEL.
Omnpenenenue AaBieHUs BO3ayXa B OaJUIOHE MITIPUIIA.
OnbIThI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTD JIaBJICHHS BO3/AyXa OT €ro o0bEMa M HAarpeBaHUs WU
OXJIaKJICHUSI.
6. IIpoBepka rumoTe3bl JUHEWHOW 3aBHCUMOCTH JUTUHBI CTOJOMKA KHIKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIeparyphl.
7. HabmoneHue M3MEHEHUS BHYTPEHHEW SHEPruU Tela B pe3yJbTaTe Teronepenadyd U padoThl
BHELIHUX CHUJIL.
8. MHccrenoBanue siBICHHS TEIIOOOMEHA PU CMEIIMBAHUH XOJIOTHON M TOPSTUEi BOIBI.
9. OmnpeneneHne KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOH NpU TEIMJIOOOMEHE C HarpeTbiM
METANINYECKUM LIUJIUHAPOM.

10. Onpenenenne yaeinbHON TETUIOEMKOCTH BEIIECTBA.

11. ViccnemoBanue mporiecca HCapeHHsL.

12. OnpezneneHre OTHOCUTENBHOM BIaKHOCTH BO3/yXa.

13. Onpeznenenue yenbHOM TEMIOTHI IJIaBJICHUS JIbJA.

Paznen 7. DiiekTpuyeckue 1 MarHuTHbIE SIBJICHUS.

DnekTpusanusa Tel. [[Ba pojaa sneKTpudecKuX 3apsaoB. B3anmonaeicTBHe 3apsiKeHHBIX Tell. 3aKOH
Kynona (3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS 3apSXKEHHBIX TEJl OT BEIMYMHBI 3apSAI0B U PACCTOSHHS MEXKITY
TeJIaMu ).

Onektpuueckoe moje. Hanpsx€HHOCTh anekTpuyeckoro mois. [lpuHuun  cynepno3uiuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn »snekTpuyeckux 3apsaoB. OJIEMEHTapHbIA dJeKTpuueckuil 3apsan. CTpoeHue aroma.
IIpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHMSI AIIEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCJIOBHUS CYHIECTBOBAHUSA BJIEKTPHYECKOrO0 TOKa. VICTOUHHMKHM MOCTOSHHOTO
ToKa. JleMcTBUSI 3JIEKTPUYECKOro TOKa (TEIUIOBOE, XMMHUYECKOE, MarHuTHOE). OINEKTPUYEeCKH TOK B

ok wbdE

JKMJKOCTSX U rasax.

Onektpuueckass uenb. Cunma Toka. OleKTpuueckoe HampspbkeHue. CONpoTHBIECHHE TNPOBOJAHMKA.
VYnenbHOE cONpoOTHBIICHUE BelecTBa. 3akoH OMa 11 yyacTka uenu. [locnenoBaTenbHoe U mapaijieabHOe
COCIMHEHHE MPOBOIHUKOB.

PabGota M MOLIHOCTH BJEKTpUYECKOTO Toka. 3akoH JDxoyns—JleHma. DOnekTpuueckue Lenu |
MOTPEOUTENH NEKTPUIECKON dHeprun B ObITy. KOpoTKOe 3aMbIKaHueE.

IlocTtostHABIE MarsuThl. B3amMopaelHcTBHE MOCTOSHHBIX MAarHMTOB. MarHuTHoe I1ojie. MarHuTHoe
noJjie 3eMJIi M €ro 3HauYeHue JIsl )Ku3HU Ha 3emie. OnbIT Ipcerena. MarHuTHOE MOJIe 3JIEKTPHUIECKOTO TOKA.
[IpuMeHeHHne >IEKTPOMAarHUTOB B TeXHUKeE. JlelicTBME MarHUTHOrO TOJs HAa TMPOBOJHUK C TOKOM.
DNeKTpoABUTATElb TOCTOSHHOTO TOKa. Vcnonib3oBanue 31eKTpoABUTaTENel B TEXHUUECKUX YCTPONCTBAX U
Ha TPaHCTIOpTE.
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OnbiTel ®Dapajned. SABneHue 3jeKTpoMarHuTHOM MHAYKUMH. [IpaBuno JleHma. DiekTporeHeparop.
CrocoObl TONTyYeHUsI DIEKTPUYECKONM DSHEPTUU. OJNEKTPOCTAHIIMM Ha BO30OHOBISEMBIX HMCTOYHHMKAX

SHEPTrUH.

Jemoncmpayuu.

CoNOR~LDdDPE

MNONNRNNNRPE R R RRRRR R
B WNRPOOWOWMNOUDNWDNIEREO

DJeKTpu3anus Tell.

JIBa poja 3JIEKTpUUYECKUX 3aps/I0B U B3aUMOJEHCTBUE 3apsKEHHBIX TEl.
YCTpOUCTBO U IEHCTBHE IEKTPOCKOINA.

DneKTpoCTaTUUECKask MHIYKIIUS.

3aKOH COXpaHEHUsI JICKTPUUECKUX 3aPsI0B.

[IpoBOTHUKY W TUBIEKTPUKH.

MoaenupoBaHH€e CUIIOBBIX JJUHHUM 3JIEKTPUUYECKOTO TOJIS.

M cTOoUyHMKH TIOCTOSTHHOTO TOKA.

JIeCTBUS SIIEKTPUUECKOTO TOKA.

. DIIEKTPUYECKUI TOK B JKHUIKOCTH.

. I"a30BBbIi1 pa3ps.

. I3MepeHue cuibl TOKa aMIIepMETPOM.

. I3MepeHue 3JIeKTpUUYECKOr0 HAIPSKEHUS. BOJIBTMETPOM.

. PeocraT u mMarasuH cCOnpOTUBIIECHUN.

. BzaumopeiicTBre NOCTOSTHHBIX MarHUTOB.

. MoaenupoBaHre HEBO3MOKHOCTH Pa3JIeJICHHs TIOJIFOCOB MAarHUTA.
. MozenupoBaHuEe MarHUTHBIX IIOJIENM TOCTOSIHHBIX MAarHUTOB.

. OnbIT Dpcrena.

. MarauTHO€ 1moJjie ToKa. JIEKTPOMArHuT.

. [lelicTBME€ MAarHUTHOTO MOJIS1 HA MPOBOJIHUK C TOKOM.

. DIIEKTPOJABUTATENb OCTOSHHOTO TOKA.

. UccrnenoBanue sABiI€HUS 3JIEKTPOMAarHUTHOM MHIYKIIUU.

. OnbiTel @apajes.

. 3aBUCUMOCTb HalpaBJIEHUsI MHAYKIIMOHHOTO TOKA OT YCJIOBUH €r0 BO3HUKHOBEHUS.

25.

3J'IeKTpOl" CHECpATOP MOCTOAHHOI'O TOKA.

Jlabopamopuwvie pabomol u onvimol.

ok wnE

10.
11.
12.
13.
14.
15.
16.

OMNBITHI 10 HAOJIOICHHUIO SJICKTPU3AIUH Tl HHIYKITUEH W PU CONTPHUKOCHOBEHUH.

HccnenoBanue TEHCTBUS JIEKTPUICCKOTO OIS HA TIPOBOJTHUKH U JTUJICKTPHKH.

COopka u mpoBepKa padOoThI STEKTPHUUECKOH IeTH MOCTOSHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIIbI TOKA.

N3mepenue u perymupoBaHUe HAIPSIKCHHS.

HccnenoBanue 3aBUCHMOCTH CHITBI TOKA, HIYIIIETO Y€pe3 PEe3UCTOP, OT CONPOTUBIICHHUS PE3UCTOPA
Y HaTIPSDKEHUS Ha PE3UCTOPE.

OnBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh JJIEKTPUYECKOTO COMPOTUBIICHUS MPOBOJHUKA OT €0
JUTMHBI, TUTOIA/IU TIONEPEYHOTO CEYCHHUS U MaTepraa.

[IpoBepka TmpaBWia CIOXKEHHSI HAMpPSDKEHWH TIPH  IOCIEIOBATEIbHOM COEJIMHEHUH JIBYX
PE3UCTOPOB.

[TpoBepka mpaBuiia AJist CUITBI TOKA MPH MAPAIIICIIBHOM COSAMHEHUH PE3UCTOPOB.

Onpenenenne padOTHI AIEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOpP.

OmnpeeneHre MOITHOCTH AJIEKTPHYECKOTO TOKA, BBIJEISIEMON Ha PE3UCTOpE.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, WAYIIETO Yepe3 TaMIIOUKY, OT HAMPsHKEHUS Ha HEH.
Omnpenenenne KII/I narpesarensi.

HccnenoBanre MarHUTHOTO B3aUMOJICHCTBHUS TIOCTOSIHHBIX MarHHUTOB.

W3ydenne MarHUTHOTO TIOJISI TOCTOSTHHBIX MAarHUTOB TIPU MX OOBETMHEHUH U Pa3/ICJICHUN.

UccnenoBanue neiCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY .
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17. OnbITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI B3aUMOJICHCTBUSI KaTYIIKHM C TOKOM U MarHura
OT CHJIbI TOKA W HANPABIICHUS TOKA B KaTYyIIKE.

18. N3yuenue neiicTBUsI MAarHUTHOTO TI0JISL Ha TPOBOJIHUK C TOKOM.

19. KoHctpyupoBaHue U u3y4eHue padoThl JIEKTPOABUTATEIIS.

20. Uzmepenue KIIJ] anekrponBuraTebHOM YCTaHOBKH.

21. OnbITHl MO HCCIEIOBAHUIO SIBICHUS SJEKTPOMArHUTHOW WHIYKIMH: UCCIEAOBAaHHUE HU3MEHEHHI
3HA4YEHMS U HANPABIICHUs] MHAYKIMOHHOT'O TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUS.

Mexannueckoe aBuxkeHue. MarepuanbHast Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOr0 IBH)KEHUA. PaBHOMEpHOE MpSIMOJMHENHOE IBUXEHHE. HepaBHOMEpPHOE MPSIMOJIMHEHHOE
nBukeHue. CpeHsis U MTHOBEHHAsl CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHoyckopeHHOe npssMonnHerHoe nBrxkeHne. CBoOonHoe najgeHue. OnbiTol [anunes.

PaBHOMepHOE nBIKEHUE MO OKpyKHOCTH. Ilepwon m wacrora oOpamienus. JInHelHas w yrioBas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOPEHHE.

Ilepebit 3akoH Hbprorona. Bropon 3axkoH Hsrorona. Tperunt 3akoH Hserorona. Ilpununun
CYIIEPIO3ULIMU CUIIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHUS CKOJIBKEHUS, CUJla TPEHUS TTOKOs, IPyTHe
BHJIBI TPCHHUSL.

Cuna TsKecTu U 3aKOH BCEMUPHOTO TATOTEHUs. Y CKOpeHHe CBOOOAHOTO MajaeHus. [IBIKeHUEe MIaHeT
Bokpyr Counua. IlepBas kocmMudeckas ckopocTs. HeBecomMocTh U neperpysku.

PaBHOBecue wmarepuanibHOM TOukH. AOcCoMOTHO TBEpHOe Tenmo. PaBHOBecwe TBEpAOrO Tenma ¢
3aKpEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TshkecTw.

Nmnynsc tena. M3Menenne mmmynbca. UMmynsc cuiibl. 3aKOH COXpaHEHHUs UMIYyJibca. PeakTuBHOE
JBUYKEHUE.

Mexannueckasi paboTa U MOIIHOCTh. PaboTa cun TspkecTu, ynpyroctu, TpeHus. CBsi3b SHEPruM U
pabotsl. IloreHnmanbHas sHEprust Tena, MOAHITOrO HaJl MOBEPXHOCTHIO 3eMiH. [loTeHuuanpHas 3Heprus
ckaroil npyxuHsl. Kunernueckas sHeprus. Teopema O KHHETHYECKOM JHEPrHMM. 3aKOH COXPAHEHHUS
MEXaHUUYECKOM SHEPTUH.

Hemoncmpayuu.

1. HaGmoneHne MEXaHUYECKOTO IBH)KEHUS Tella OTHOCUTEILHO Pa3HBIX Tell OTCUETA.

2. CpaBHeHHE MyTeH U TPACKTOPHI JBMKEHHUS OJHOTO U TOTO XK€ Tella OTHOCHUTENBHO Pa3HBIX TEI

OTCUéTa.

3. H3mepeHne cKOPOCTH U YyCKOPEHUS TPSIMOIUHEHHOTO JTBU)KCHUSI.

4. UccnegoBaHue MpU3HAKOB PaBHOYCKOPEHHOTO JBUKEHHUS.

5. HabGmronenue qBUKEHHS TeJa MO OKPYKHOCTH.

6. HaOmromenne MexaHMYECKHX SIBICHUH, MPOUCXOAAIUX B cucTeMe oTcuéra «Temexka» mpu eé

PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIBHO KaOUHeTa (PU3UKU.

7. 3aBUCUMOCTH YCKOPEHHS TeJla OT MacChl TeJa M ICUCTBYIOIICH Ha HETO CHIIBI.

8. HabmioneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEJ.

9. H3meHneHwue Beca Tena MpU yCKOPEHHOM JIBH)KEHUH.

10. Ilepenaua ummyJsibca Mpy B3aUMOJICHCTBUU TEI.

11. TIpeoOpazoBaHus SHEPTHH MPU B3aUMOICHCTBUHN TEI.

12. Coxpanenue UMITyJIbCa MIPHU HEYIIPYTOM B3aUMOICHCTBUH.

13. CoxpaHenue UMITyJIbCa MPH A0COIIOTHO YIPYTrOM B3aWMOJICHCTBUU.

14. HaGmroieHre peakKTHBHOTO JIBUKCHHUSI.

15. CoxpaHeHne MEXaHUYECKOW YHEPTUH TTPU CBOOOTHOM TIaICHHH.

16. CoxpaHeHre MEXaHUYECKOM SHEPTuu MpH ABMKEHUHU TeJa MO/ AEHCTBHEM MPY>KUHBL.
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Jlabopamopuuvie pabomot u onvimel.
1.

© oo~

10.

KoHctpynpoBanue Tpakrta Ui pa3roHa W JAIHEHINIEr0 PaBHOMEPHOTO JIBHKCHHS INAPUKA WA
TEJICKKH.

OmnpenencHue CpeaHeH CKOPOCTH CKOJBKEHHUS OpycKa WM JBMOKCHHS IAapUKa 10 HAKIOHHON
TUIOCKOCTH.

OmnpeneneHre YCKOpEHUs Tejla MPH PAaBHOYCKOPEHHOM JBMIKEHHH 0 HAKJIOHHOW TIOCKOCTH.
WccnenoBanue 3aBUCHMOCTH IIyTH OT BPEMEHHU NPU PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HayalbHON
CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIIM MPH PAaBHOYCKOPEHHOM JBM)KEHHHM 0€3 HAYaJbHOW CKOPOCTH MYTH
OTHOCSTCS KaK PsiJl HEYETHBIX YUCEIl, TO COOTBETCTBYIOIINE IPOMEKYTKHA BPEMEHH OJIMHAKOBBI.
HCCHGI{OB&HHG 3aBUCUMOCTH CUJIbI TPCHHA CKOJIBKCHUSA OT CUJIbI HOPMAJIBHOT'O JAaBJICHUS.
Onpenenenne KO3pUITUEHTA TPSCHHUS CKOJBKCHHS.

OnpenerneHne XECTKOCTH MPYIKUHBI.

Omnpenenenue pabOTHl CHIIBI TPEHUS MPH PABHOMEPHOM JBIDKEHHHM TeJa 10 TOPU3OHTAIBHON
MMOBEPXHOCTH.

Omnpenencare pabOTHI CHITBI YIIPYTOCTH MPH MOABEME TPy3a C UCIOIB30BAHHEM HEIOABUKHOTO U
MOJIBH>KHOTO OJIOKOB.

11. 3yueHue 3aKkoHa COXpaHEHHS SHEPTHUU.
Pa3zgen 9. Mexannueckune KoJe0aHUA M BOJIHBI.
KonebarenpHoe nBmxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHMI: MEPUOM, YacTOTa, aMILUIUTY/A.

Marematuueckuil U Ipy>KUHHBIN MasTHUKH. [IpeBpaliieHne sHepruu npu KoiaedaTeIbHOM JABIKECHUU.
3aryxaromue kosnebanus. BeiHyxaeHHble konebanus. Pesonanc. Mexanuueckue BoiHbI. CBoilcTBa
MEXaHU4EeCKHUX BOJH. [IpooibHbIE U MONepeyHble BOJIHBI. J[JIMHA BOJHBI U CKOPOCTh €€ pacipOCTPAHEHUS.

Mexanudeckre BOJIHBI B TBEPIOM Telle, CEHCMUYECKHUE BOJIHBI.
3ByK. 'poMKOCTb 3ByKa U BbicOTa TOHa. OTpakeHue 3Byka. IH(ppa3ByK U yIbTpa3ByK.
Jemoncmpayuu.

o UE WM

Habmoienue xosnebanuii Te noj 1eHCTBUEM CHIIbI TSXKECTH U CUJIbl YIIPYTOCTH.
Habmoienue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HabmtoneHne BBIHYKACHHBIX KoJeOaHUI U pe30HaHca.

Pacnpoctpanenue npoJ0iabHBIX U MOMEPEUHBIX BOJIH (Ha MOJIENN).

HabmroneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYyCTHYECKUI PE30HAHC.

Jlabopamopuvie pabomuvl u onvimol.

ok wbdE

7.

Pa3zpnen 10. DaeKTpOMAarHMTHOE M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMArHuTHOE T0JIe. DJIEKTPOMAarHUTHhIE BOJIHBI. CBOMCTBA 3JIEKTPOMAarHMTHHIX BOJIH. [llkana
AJIEKTPOMArHUTHBIX BOJIH. Vcronbp30BaHNe 3J1€KTPOMAarHUTHBIX BOJIH ISl COTOBOM CBSI3U.

DnexTpoMarHuTHas npupona csera. CkopocTh cBeTa. BonHOBbIE cBOICTBA CBETA.

Jemoncmpayuu.

1. CBolicTBa 3IEKTPOMArHUTHBIX BOJIH.

2. BomHoBBIE CBOICTBA CBETA.

Jlabopamopuusie pabomot u onvimol.

Omnpenenenne 4acTOTHI U MEPHOAA KOIeOaHUH MaTeMaTHYeCKOro MasiTHUKA.

Omnpenenenre 4acToThl U Mepuo/ia KoueOaHuil Mpy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH NIepUoa KojeOaHui MOIBEIIEHHOTO K HUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIeOaHUH NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a.
ITpoBepka HE3aBUCUMOCTH MEPHO/Ia KoJIeOaHuil rpy3a, MOABEIIEHHOT0 K HUTH, OT Macchl rpys3a.
OmnbITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTD II€pHO/ia KoJleOaHUH MPYKUHHOTO MasiTHUKA OT Macchl
rpy3a U KECTKOCTU MPY>KUHBI.

H3mepeHue yckopeHusi CBOOOAHOTO MaJeHHUS.
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1. H3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOILBIO MOOMIIBHOTO Tese(oHa.
Pa3gen 11. CBeToBbI€ IBJICHHS.
JlyueBas monenb certa. Mcrounuku csera. [IpsmonuHeiiHOoe pacnpocTpaHEHHE CBETAa. 3aTMEHMUS

Comnnna u Jlynsl. Otpaxenue cBera. [1nockoe 3epkano. 3aKoH OTpaKeHUs CBETA.

HpeHOMJ'IeHI/Ie cBeTa. 3aKoH MpCIIOMJICHHUA CBCTA. ITonnoe BHYTPCHHEC OTPAKCHUEC CBCTA.

Hcnonp3oBaHue MOJHOTO BHYTPCHHCTO OTPAKCHU B OIITUYCCKUX CBCTOBOAAX.

Jlunza. Xop mydeit B tunaze. OnTudeckas cucteMa (oroanmnapara, MUKpPOCKOIIa U TeJleckona. I a3 kak

OIITHUYCCKasA CUCTEMA. BJII/I3OPYKOCTI) " JAJIBHO30PKOCTD.

Pasnoxxenne 0Oenoro ceera B CIICKTD. Omnpeitel HeroTona. Cnoxxenue CIICKTpAJIbHBIX IBCTOB.

Z[I/ICHCpCI/IH CBCTaA.

Jemoncmpayuu.

[IpsamosinHEHOE pacCIpOCTPAHEHHE CBETA.

OTtpaxkeHue cBeTa.

[Tonydenue n306paxxeHuii B MI0CKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomiienne ceera.

OnTHYecKuii CBETOBO/I.

Xon nyudeit B cobuparolei JuH3e.

XoJ J1y4el B pacCeUBArOLLEH JTUH3E.

[Tonydyenne n300paxeHuii ¢ TOMOIIbIO JINH3.

[Ipunumn neficTBus goroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10 Mopensb rnasa.

11. Pa3noxenue 6enoro cBeTa B CIEKT.

12. TTony4yenne 6e10ro0 CBETa NMPH CIOKEHUH CBETA Pa3HBIX [IBETOB.

Jlabopamopuvie pabomsl u onsimol.

1. HccnenoBaHue 3aBUCUMOCTH yIjla OTPAKEHUSI CBETOBOIO JIy4a OT YIJIa MaJIeHHs.

2. U3ydeHue xapakTepUCTHK U300paKeHUs IPEAMETa B IIJIOCKOM 3epKaJe.

3. HccrenoBanue 3aBUCUMOCTH yTIIa MPEIOMIICHHSI CBETOBOTO JIyda OT yIiia TMaJeHHsl Ha TPaHHIIe
«BO3IyX—CTEKJIO».

4. TlomyueHue n300pakxeHUI ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.

5. Omnpenenenne HOKYCHOTO pacCTOSHUS M ONTUYECKON CHITbI COOMPAIOIIEH JINH3BI.

6

7.

CoNORrWDdDE

OMBITHI TIO Pa3I0KEHUIO OEJI0TO CBETAa B CIIEKTP.

OHBITBI 110 BOCHpI/IHTI/IIO IIBE€Ta Hpe,ZIMeTOB HpI/I nux Ha6J'IIO,ZIeHI/II/I qepe3 IIBECTOBBIC (bHHBTpBI
Pa3nexa 12. KBaHnTOoBLI€e IBJICHHS.
OmnsiTel Pe3epdopaa u ruianerapuas Moaens atoma. Moaens atoMa bopa. Micniyckanue 1 morjiomnieHme

ceera aromMoM. KBaHTHI. JInHEWYaTbIe CIEKTPHI.

PannoaktuBHOCTh. Anbda-, O6eta- u ramma-usnydenus. CtpoeHwe aTomMHOro siapa. HykimoHHas

MOZCIIb aTOMHOI'0 sapa. M3oTonel. PaguoakTuBHEIE IpeBpalICHUA. HCpI/IO,Z[ nojrypacrnaaa aTOMHBIX SIJIEP.

sanep.

SAnepHble peaknu. 3aKOHBI COXPAHEHUS 3apsIOBOIO M MAaCCOBOTO YHUCEN. DHEPIrusl CBSI3U aTOMHBIX
CBa3b Macchl ¥ HEpruM. Peakiuu cuntesa u aenenus saep. Mcrounuku sneprun ConHua v 3BE37.
Snepnas sHepretuka. JledcTBUS paguOaKTUBHBIX U3JTYYEHUN HA )KMUBBIE OPTaHU3MBbI.
Jemoncmpayuu.

CrexTpsbl U3JIy4eHUs U TOTJIOLIECHHUS.

CrexTpsl pa3au4HbIX Ta30B.

CnekTtp Bomopoaa.

Habmtonenue TpexoB B kamepe Busbcona.

Pabora cuéTurka HOHU3UPYIOMUX U3TYUCHUH.

Perucrpanus nzinydeHus: npupoOAHBIX MUHEPAJIOB U ITPOTYKTOB.

Jlabopamopuusie pabomot u onvimol.

1. HalGmioneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUECHHUS.
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2. VccnenoBaHue TPEKOB: U3MEPEHUE YHEPTUU YACTUILIBI IO TOPMO3HOMY MYTH (110 oTorpadusim).

3. H3mepeHue paanoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-000011IAI0IIIHIT MOTYJIb.

[ToBTOPUTEIIEHO--0000IIAIONUI  MOAYJIb TPEIHA3HAYCH Ui CHCTEMAaTH3allid H  O0OOIICHHS
MIPEIMETHOTO COJEPIKAHUS U OMbITA JACSITENbHOCTH, IPUOOPETEHHOTO IPU U3YUYEHUH BCETro Kypca PU3UKH, a
TaKke JUIg TMOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY OJK3aMEHy MO (u3uke g oO0ydarolmxcs,
BBIOPABIINX ATOT YUEOHBIH MpPEIMET.

[Tpu n3ydeHnn JaHHOTO MOYJISL PEATU3YIOTCS M CUCTEMATH3UPYIOTCS BUIBI ICATEIILHOCTH, HA OCHOBE
KOTOpBIX 00ecreynBaeTcsl JOCTH)KEHHE TMPEAMETHBIX M METalpeJAMETHBIX IUIAHUPYEMBIX Pe3yJIbTaTOB
oOyueHusi, popMHpyeTcs eCTeCTBEHHOHAYy4YHasi TPAMOTHOCTh: OCBOEHHE HAYUYHBIX METOJOB HCCIEIOBAHUS
SBIICHUA TPUPOABl M TEXHUKH, OBJAJECHHE YMEHHUSMHU OOBACHATh (PHU3MUECKUE SIBICHUS, MPUMEHSSA
MOJTyYCHHBIEC 3HAHUS, PeIIaTh 3a/1a4d, B TOM YHCIIE KAUECTBEHHBIE U SKCIIEPUMEHTAIILHBIC.

[IpuHIMIUATBEHO [EATENBHOCTHBIA XapakTep NaHHOTO pasfena peanus3yercs 3a CYET TOro, uTo
oOyuJaroluecs BBIMOJHSIIOT 33/1aHNs, B KOTOPBIX UM MPEAaraercs:

Ha OCHOBE IIOJYYCHHBIX 3HAHWUU pAclo3HaBaTh M HAYYHO OOBICHATH (DHU3MYECKHE SBICHUS B
OKpY’Kaloliel pUpoe 1 TIOBCETHEBHOW KHU3HH;

UCIOJIb30BaTh HAyYHbIE METOJbl MCCe0BaHUA (U3NUYECKUX SIBJICHHM, B TOM YHUCIIE JUISI IPOBEPKH
TUIIOTE3 U MOJTYYEeHUsI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAy4YHBIE OCHOBBI HamOoJiee Ba)KHBIX JOCTIKCHHHA COBPEMEHHBIX TEXHOJIOTHH, Hampumep,
MPAKTUYECKOTO HCIIOJIb30BAaHMS PA3IMYHBIX WMCTOYHWKOB DHEPTUU HA OCHOBE 3aKOHA TPEBPALICHUS U
COXpaHEHHUs BCEX U3BECTHBIX BUJIOB SHEPIHUU.

Paspnen 13. Ctpoenne BeesieHHoi

Bunumble naBukeHuss HEOECHBIX CBETWIL./ eoyeHmpuueckas u 2eluoyeHmpudeckds Cucmemvl Mupa.
Onpeoenenue paccmosinuti 0o HebecHvix men. [unomesvl o Osudxcenuu 3emau. Ienuoyenmpuuecxas
cucmema mupa Konepnuxa. Omxpovimus [anunes u Kennepa. ['unomesa [[pcopoano bpyno. Ctpoenue
Conneunoii cucrembl. Puznueckas npupoa miaHeT u Manbix Ten ConHeuyHol cuctemsl. [Ipoucxoxnenue
Conneunoii cuctembl. @uznueckas nmpupoaa Connua u 38€31. CTpoeHue U 3BoJtoNHs BeeneHHoii.
[ToBTOpenue -4u.

TeMaTHyeckoe NIAHMPOBaAHUE
8 Kjmacc. 2 yaca B HEACII0, 65 y4eOHBIX YacoB.
Bpewmsi, BbiiensseMoe Ha U3yU€HUE OTIEIbHBIX TEM B MPOrPAMME, CYUTAETCS MPUMEPHBIM, [TOATOMY CUHUTAIO
€r0 paclpeIeTUTh CICIYIOMNUM 00pa3oM:

Tema Kox.gacoB mo | Kom-Bo Kon-Bo
nporpamme SKCIIEPUMEHT | KOHTPOJIBHBIX

aJIbHBIX pabot
pabot

Pa3nen 1. TenyioBble ABJIeHUSA 28

CrtpoeHue 1 cBONCTBA BEIIECTBA 7

TenoBsIe MPOIIECCH 21 3 2

Pa3znen 2. DiiekTpuyeckne 1 MATHUTHBIE SIBJICHUS 37

DOnekTpuyeckue 3apsibl. 3apspDKeHHbIE Tela U UX 7

B3aMMO/ICHCTBUE

IToCTOSIHHBIN IEKTPUUYECKUI TOK 20 6 2

MarsuTHbIE SIBJIEHUS 6

DneKTpoMaruuTHasi MHAYKIUS 3 1

Pe3epBHOE Bpemst 1

Bcero 65 9 5
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9 kiacc. 3 yaca B Henenro, 99 yyeOHBIX 4acoB.

BpeMSI, BBIACIIEICMOC HAa U3YUYCHUC OTACIILbHBIX TCM, B IPOTpaMME CHUTACTCA ITPUMCPHBIM, ITO3TOMY CHHUTAIO

€ro pacrpeleIuTh CASAYIOIIHUM 00pa3oM:

Tema Koi.wacos | Kon-Bo Koun-Bo
o AKCIIEPUM | KOHTPOJIb
pOrpaMM | €HTAJIBHBI | HBIX paboT
e X paboT

Pa3zjnen 1. Mexanuveckne siBJeHUSA 41 6

MexaHn4YecKOe IBMYKCHUE M CIIOCOOBI €ro ONUCAHUs 10 2 -

Bsaumoneiicteue Ten 25 2

3aKOHBI COXPAHECHHS 16 2 1

Paznea 2. MexaHn4ecKHe KOJI€0AHUA U BOJTHBI 12 2

MexaHnudeckue KojebaHus 6 2

MexaHuyeckre BOJIHbL. 3BYK 6 1

Paznea 3. DiieKTpOMAarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJIHBI &)

DEeKTPOMarHMTHOE M0JI€ U AIEKTPOMArHUTHBIE BOJIHbI &) 1

Pa3nen 4. CBeToBbIe IBJICHUS 13 3

3aKOHBI paCIIPOCTPAHEHHUS CBETA 1

JIuH3BI ¥ onTHYECKHE TPUOOPHI 1

PaznoxxeHue 6e10ro cBera B CHEKTP 1

Pa3nen 5. KBaHTOBBIE SIBJIEHUSA 17 1

VcnyckaHue H MTOTJIONICHUE CBETa aTOMOM

CtpoeHue aTOMHOTO sijipa

SlnepHble peakiuu

Pa3jnen 6. CTpoeHnue u 3BOJIIOLNS BCEJIEHHOM 7

Pa3nea 7. [loBTOpUTEIbHO-00001AIOIIN I MOTYJIb 6

[ToBTOpeHue u 0600IIeHNEe conepxkanus Kypca hu3uKy 3a 7-9 Kkimacce 6 1

Bcero 99 11 5
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