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1. MosicnuTennuas 3anucKa
[Iporpamma mo ¢u3mke Ha ypoBHE OCHOBHOTO OOLIET0 0Opa3oBaHUsI COCTaBJIEHA Ha OCHOBE
MOJIOKEHNH W TpeOOBaHWA K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM ypPOBHE OCHOBHOU
oOpa3oBaTelbHOM mporpammsbl, npeactaBieHHbx B DI'OC 000, a takke ¢ yu€Ttom denepanbHO
paboueii mporpammsl BocimTanus U KoHnenmuu npenogaBanus yaeOHoro npenmera «Duznkay.
Copeprxanue mporpamMmsl 1o (U3UKE HApaBIeHO Ha (POPMUPOBAHHE €CTECTBEHHOHAYYHOU
IrPaMOTHOCTU OOy4arolUXCsl U OpraHU3alMI0 HM3y4eHUs (U3UKU Ha JEATeIbHOCTHOM ocHoBe. B
nporpaMme 1O (HU3UKE YUUTHIBAIOTCS BO3MOXKHOCTH YUEOHOTO TMpenMeTa B pealn3ainuu
tpeboBarnii PI'OC OOO K mMIaHUPYEeMBIM JUYHOCTHBIM M METAlpeJAMETHBIM pe3yibTaTaM
oOyueHus, a TaKKe MEXIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHbIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMUsI.
[IporpaMmma mo ¢u3MKe ycCTaHaBIMBAECT paclpejaeieHre y4yeOHOro marepuana Mo ToJaM
obyuenuss (Mo Kiaccam), TMpeiaraeT NPUMEPHYIO TOCIEI0OBATEIbHOCTh U3YYECHHS TEM,
OCHOBAaHHYIO Ha JIOTWKE Pa3BUTHS MPEIMETHOTO COJEP)KAaHUSA U y4€Te BO3PACTHBIX 0COOEHHOCTEN
00yJaronuxcs.
[Iporpamma no ¢uzuke pazpaboTaHa ¢ LEIbI0 OKa3aHHUSI METOINYECKON OMOIIM YIUTEIIO B
co3gaHuu paboyel mporpaMMBbl 1o y4eOHOMY MIPEIMETY.
®uznka SBISETCS CHUCTEMOOOPA3yIOIIUM [UIsl €CTECTBEHHOHAYYHBIX Y4E€OHBIX MPEIMETOB,
MOCKOJIbKY (U3WYECKUE 3aKOHBI JISKaT B OCHOBE IPOIIECCOB M SIBICHUN, M3ydaeMbIX XUMUEH,
ouosorueit, actpoHoMuel U (Quudeckol reorpaduel, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHpa, MpeIoCTaBisieT HaumOojee siCHble 00pa3lbl MPUMEHEHHS HaydyHOTo MeToja
MO3HAHUS, TO €CTh CII0co0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUN O MUPE.
Onna w3 THaBHBIX 3a7a4 (PU3MUECKOTO 00pa3oBaHHS B CTPYKType oOIero ooOpa3oBaHUs
COCTOMT B (OpMHpPOBAaHMM €CTECTBEHHOHAYYHOM TpPaMOTHOCTH M MHTEpeca K Hayke Yy
00yJaronuxcs.
WN3yuenne ¢u3uku Ha 0a30BOM YpOBHE TpEANOJaraeT OBJAJCHHUE CIEIYIOIIUMHU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIIMMHI €CTEeCTBEHHOHAYUYHYIO TPaMOTHOCTb!
® Hay4yHO OOBSCHSTDH SIBIICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HCCIICIOBAHMUS;
® UHTEPNPETUPOBATH JAHHBIE M HCIOJB30BaTh HAYYHBIC JI0Ka3aTeIbCTBA JUIA
MOJIy4EHUS BBIBOJIOB.
Henu wu3ydyeHus ¢(U3MKKM Ha YpOBHE OCHOBHOTO 0O0IEro oOpa3oBaHMs OMpEIeNiCHbl B
Konuenuuu npenoaaBanust yueOHoro mnpeamera «®Pusnka» B 00pa30BaTeIbHBIX OPraHU3ALMSIX
Poccuiickoit ®@expepanuy, peaqu3ylOIIMX OCHOBHBIE 0O0IIe00pa3oBaTenbHble  IPOTPAMMBL,
yTBepxkA€HHOU pemieHneM Komernn MuHuncrepcrBa npocsemenuss Poccuiickoit Penepaunu
(mpotoxoun ot 3 nexkadbpst 2019 r. Ne [TIK4BH).
Heaun n3yyeHus Gpu3nKu:
e npuoOpeTeHre UHTepeca U CTPEeMIICHUS 00yUJaoUXCs K HAYYHOMY U3YUEHUIO PUPOIBL,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKHX CIIOCOOHOCTEN;

® Dpa3BUTHE TMPEJCTaBICHMA O HAyyHOM METOJIe TO3HaHUS M  (QOPMHUPOBaHUE
HCCIIEIOBATENIBCKOIO OTHOLIEHMSI K OKPYXKAIOIIUM SIBJICHHSIM;

e (opMupOBaHME HAYYHOTO MHPOBO33PEHHUS KaK Pe3y/lbTaTa M3yUeHHs OCHOB CTPOCHHS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

e (opMupoBaHHE NPEACTaBICHUH O POJIM (PU3MKU JUISL Pa3sBUTHUS JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJOTHUH;

® Dpa3BUTHE TMPEIACTABICHUA O BO3MOXHBIX cdepax Oyaymeidl npodeccnoHaIbHON
JeATeNbHOCTH, CBSI3aHHOM C (PU3MKOH, MOJArOTOBKA K JajbHEHIIeMy OOy4YEHHIO B 3TOM
HaIpaBJICHUU.

JlocTikeHne HSTUX IeJed mnporpaMMbel 1O (uU3MKe Ha YpOBHE OCHOBHOIO 0OIIEero
o0pa3oBaHus 00eCIeUnBaCTCS PELICHUEM CIICAYIOIINX 3a1a4:



e npuoOpeTeHue 3HAHUN O JAUCKPETHOM CTPOCHUU BEIECTBA, O MEXaHMYECKHX, TEIUIOBBIX,
ANEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e 1puoOpeTeHNe YMEHUN ONMHCHIBATH U OOBACHATH (PU3HUECKHUE SIBIICHHS C UCIOIb30BAHUEM
MOJIYYCHHBIX 3HAHUI;

® OCBOGHHE METOJIOB pEHICHUS MPOCTEUIINX pacuyETHBIX 3a7ad C HCIHOJIB30BAHUEM
(bU3NIECKUX MOIENEH, TBOPUECKUX M MPAKTHKOOPUEHTHPOBAHHBIX 3a]1a4;

® pa3BUTHE YMEHHU HAONIOMATh NPUPOIHBIC SBICHUS M BBIOJHATH OIBITHI, JJAOOPATOPHBIC
paboOTBl M DKCIEPHUMEHTANBHBIC HCCIEAOBAHUS C WCIOJIBb30BAaHUEM H3MEPHUTEIBHBIX
npubopoB;

e OCBOGHHE MNPHUEMOB pPabOTHl ¢ HWHPOpPManued (UIUIECKOTO COACP)KAHUS, BKIIOYAs
WHPOPMAIIMIO O COBPEMEHHBIX JIOCTHKEHUSAX (U3WKH, aHaIM3 H KPUTHYECKOE
OlleHMBaHHE NH(OPMaLINK;

® 3HAKOMCTBO CO cepamu Mpo(eCCUOHATBEHON ACSITEIHPHOCTH, CBI3aHHBIMU C (PU3UKOM, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTIKEHHUAX (PU3MUECKON HAYKH.

Ha w3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
oTBoauTCs 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HeJen0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiracce — 102 gaca (3 gaca B Henenio).

[Ipennaraemselii B mporpamme no ¢Gu3MKe MepedyeHb J1abopaTOPHBIX pabOT U OMBITOB HOCHUT
PEKOMEHIaTEbHBII XapaKkTep, YIUTelb JAejaeT BEIOOp MPOBEACHUS Ta00PATOPHBIX PadOT M OTIBITOB
C Y4€TOM WHAMBHIYAIBHBIX 0COOCHHOCTEH 00yJaIOMIMXCs, CIMCKA dKCIIEPUMEHTATBHBIX 3aJaHnH,
MpeJyIaraeéMbIX B paMKaX OCHOBHOTO TOCYIapCTBEHHOTO dK3aMeHa 1o (usuke.

2. Tlnanupyemble pe3yJibTaThl OCBOCHHSI MPOrpaMMbl 10 ¢H3MKe HA YPOBHE OCHOBHOIO
0011ero oopazoBaHus
N3yuenune ¢u3nku Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HAMPABICHO HA JOCTHKEHUE
JUYHOCTHBIX, METAMIPEIMETHBIX U NMPEAMETHBIX 00pa30BaTEeNbHBIX PE3YJIbTATOB.
B pesynbrare wu3ydeHuss (UMK HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS Y
obOy4arorerocs OyayT chopMHUPOBaHBI CICAYIONTNE TUIHOCTHBIE PE3YyIbTaThl B YaCTH:
e 1) maTpHMOTHYECKOr0 BOCIIUTAHMS:
® - MpOSIBJICHHWE HMHTEpPEeca K HUCTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCHUHCKOHN (hu3nueckoit
HayKH;
® - [[EHHOCTHOE OTHOUICHHE K JOCTHKEHUSM POCCHUICKUX yUEHBIX-(DU3UKOB;
e 2) rpakIaHCKOro M JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:
® - IOTOBHOCTb K aKTUBHOMY y4YacCTHIO B OOCYXJIEHHUU OOIIECTBEHHO 3HAUYUMBIX M STUUYECKHX
po0ieM, CBA3aHHBIX C TPAKTHYECKUM MTPUMEHEHHUEM JOCTHKEHUH (DU3HKY;
® - OCO3HAaHHE BaXHOCTU MOPAIbHO-3TUYECKUX MIPUHIIUIIOB B ACSITEILHOCTH YUEHOTO;
e 3)3CcTeTH4eCcKOro BOCIIUTAHMSI:
® - BOCIPHUSTHE AICTETUYECKUX KadyecTB (DM3MUECKON Hayku: €€ TapMOHHUYHOTO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
e 4) HEHHOCTH HAYYHOI'0 NO3HAHUSL:
® - OCO3HaHWE IIEHHOCTH (M3MUECKON HayKM KaK MOIIHOTO WHCTPYMEHTa TO3HAHUS MUpa,
OCHOBBI Pa3BUTHSI TEXHOJIOTHH, BaKHEHIIIEH COCTABISIONICH KYIbTYPhI;
® - pa3BUTHE HAYYHOU JIFOO03HATENBHOCTH, MHTEPECA K UCCIIE0BATENBCKOM IESATEIbHOCTH;
¢ 5) ¢popMupoBaHus KYJIbTYPbI 3I0POBbS H IMOIMOHAIHLHOI0 0J1ar0ONOJIY HUsI:
® - OCO3HaHME IIEHHOCTH 0e30MacHOro o0pasa >KU3HU B COBPEMEHHOM TEXHOJIOTHMYECKOM MUPE,
BKHOCTH TpaBUJI 0€30MACHOTO MOBEACHUS Ha TPAHCIOPTE, HA JOPOTrax, C dMEKTPHUUYECKUM U
TEIUIOBBIM 000PYJOBaHHEM B IOMAIITHUX YCIOBUSX;
e - chopMHUPOBAHHOCTh HaBbIKa peIEKCUH, TMPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO Ke
MpaBa y Ipyroro 4ejJoBeKa;
e 06) TPYZ0BOIO BOCIINTAHMSA:



® - AKTMBHOE yYacTHE B PEIICHHH NPAKTHUYECKUX 3a/ad (B pamMKax CeMbH, 00pa3oBaTEIbHOMN
OpraHM3aIiy, TOPo/Ia, Kpasi) TEXHOJIOTUYECKOHN B COIMATBHON HANIPABICHHOCTH, TPEOYIOIUX B
TOM YHUCIIe U PU3HUECKUX 3HAHHMIA,

® - UHTEpPEC K MPAKTHIECKOMY M3YUCHHIO MPOECCHiA, CBSI3aHHBIX ¢ (DU3HKOIA;

e 7)3K0JIOTHYECKOT0 BOCTIUTAHUS:

e - OpHUCHTANMsI HAa TpPUMEHEHWE (U3WYCCKUX 3HAHWUU IS peIICHHs 3anad B 00JacTH
OKpYKAOIIEH cpelibl, TUIAHUPOBAHUS TIOCTYIKOB M OIEHKH WX BO3MOXKHBIX IOCIICICTBUHN s
OKpYKarollen Cpeibl;

® - OCO3HAHHWE TJI00ATHHOTO XapaKTepa SKOJIOTHICSCKHUX MPOOIIEM U IyTeH UX PEIICHHUS,

e 8) aganTanuM K U3MEHSIOIHUMCS YCJIOBHSIM CONUATbHON U MPUPOIHOI Cpebl:

e - MOTPeOHOCTH BO B3aUMO/ICHCTBUY MPH BHITIOJHEHUH HCCIICIOBAHUI U MPOCKTOB (PU3HUECKOM
HaIPaBJICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JPYTUX;

® - TIOBBINICHHUE YPOBHS CBOCH KOMITETEHTHOCTH Yepe3 MPAKTHUECKYIO JIeATEIHbHOCTD;

e - MOTPeOHOCTH B POPMUPOBAHUYU HOBBIX 3HAHUI, B TOM YHCIIC POPMYITHPOBATEH UICH, TIOHSITHS,
TUTIOTE3bI O (PU3UYECKUX OOBEKTAX U SBICHUSAX;

® - 0CO3HaHHE Ae(PUINTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEN B 001acTH (DUBHKH;

¢ - IUTAHUPOBAHHE CBOCTO PA3BUTHS B MPHOOPETEHUH HOBBIX (DH3UUCCKHUX 3HAHUN;

® - CTpeMJICHHE aHAJIM3UPOBATH U BBISBIIATH B3aHMMOCBSI3H MPUPOJIBI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJIe C UCTIOJB30BAaHUEM (PU3NICCKUX 3HAHUI;

e - OIEHKA CBOMX JCWCTBHA C Yy4ETOM BIMSHHS Ha OKPYXKAIOIIYIO CpPEIy, BO3MOXHBIX
ri100aILHBIX TTOCJIEACTBUM.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHHs mporpamMMel 1o (hU3MKe Ha yPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs

y oOyuaromerocst OyayT chopMuUpoBaHBI MeTamnmpeaMeTHbIe Pe3yJbTaThbl, BKJIIOYAIOIINE

MO3HABaTeIbHbIE YHUBEPCAJIbHBIE YyueOHbIE JAEMCTBHS, KOMMYHHUKAaTHBHBIE YHHBEpCAJIbHbBIE

yueOHbIE NeMCTBUS, pEryIssTUBHbIEC YHUBEPCATIbHBIC YUeOHbIE AEHCTBUS.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1eliCTBHS

Ba3oBrble Jornyeckue 1ecTBUSA:

® BBIABIIATH U XapaKTEPU30BAThH CYIICCTBEHHbIEC TPU3HAKU OOBEKTOB (SIBIICHUH);

® YCTAaHABIIMBATh CYILECTBEHHBIN NMpU3HAK KiIaccu(UKAIIMKU, OCHOBAHUS JUIsI 0000IICHUS U
CpaBHEHUS,

® BBIABIATH 3aKOHOMEPHOCTH M IMPOTHUBOPEUHs B paccMaTpuBaeMbIX (hakTax, JaHHBIX U
HaOJIOJICHUSX, OTHOCALIUXCS K (PU3UUECKUM SIBIICHUSIM;

® BBIABIATH IPUYUHHO-CJIEJACTBEHHBIE CBSI3M MPU HM3YyYECHUH (U3UYECKUX SIBICHUM H
MPOLIECCOB, JeNaTh BBIBOJABI C HCIOJB30BAHUEM JIEAYKTUBHBIX U HMHIYKTHBHBIX
YMO3aK/TIOYE€HUH, BBIIBUTaTh TUTIOTE3bI O B3aUMOCBS3SAX (PU3MUECKUX BEIUYUH;

® CaMOCTOATENbHO BBIOMpATh CHOCOO pelieHus yueOHO# (u3nueckoil 3amaun (cpaBHEHUE
HECKOJIbKMX BAapUAHTOB peEIIeHHs, BbIOOpP Hambolee TMOAXOASIIEr0 C  Yy4ETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble nuccienoBareibckue 1eiCTBUS:

®  IICIIOJIB30BAaTh BOMPOCHI KaK UCCIIE0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;

® MPOBOJUTH MO CAMOCTOATEIHHO COCTABIEHHOMY IJIaHY OTIBIT, HECIOXHBIN (PU3UUECKHIA
AKCIIEPUMEHT, HEOOJIbIIIOE HCCe0BaHNe (PU3UUECKOTO SIBICHHUS,

® OIEHMBaTh Ha MPUMEHHUMOCTh W JOCTOBEPHOCTh WH(GOpPMAIIMIO, TMOJYYEHHYIO B XOJIe
HCCIIETOBAHUS HIIM DKCTIEPUMEHTA;

® CaMOCTOATENbHO (OPMYTUPOBATH 0OOOIIEHNUS U BBIBOJBI IO PE3yabTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIICIOBAHHSI,

® [POTHO3UPOBATH BO3MOXKHOE AalibHEHIIee pa3BUTHE (HU3MUECKUX MPOIIECCOB, a TaKKe
BBIJIBUTATh MPEIOJIOKEHUs 00 UX PA3BUTHUU B HOBBIX YCIOBUSX U KOHTEKCTAX.

Padora ¢ undopmanueii:



NPUMEHATh Pa3IMYHbIE METOJbl, MHCTPYMEHTBI M 3amlpochl MpU TOUCKE U OTOOpe
nHGOpMAIIMY WK TAHHBIX C YIETOM MPEUI0KEHHON yueOHOM (hru3nyecKoi 3a1auu;
aHaJM3UPOBATh, CHUCTEMATU3UPOBATh W HWHTEPIPETHPOBATH HHOOPMAIMIO PA3THUYHBIX
BUJIOB U ()OPM IIPECTABICHHUS;

CaMOCTOSITEJIbHO BBIOMPATh ONTHMAJbHYIO (opMy mpenctaBieHuss HHPOpPMAUH U
WUTIOCTPUPOBATh peIIaeMble 3aJadydl HECIOKHBIMH CXEMaMH, JuarpaMMaMu, HWHOH
rpaduKoi U X KOMOMHAIUSMHU.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

B X07Ie 00CyX/IeH!s] Y4eOHOT0 MaTepHuala, pe3yiabTaToB Jab0paTOPHBIX PadOT U MPOEKTOB
3aJ1aBaTh BOINPOCHI 110 CYLLECTBY 00CYK/1a€MOI TEMbI U BBICKAa3bIBATh UJEH, HALIEJICHHbIE
Ha pelleHue 3a/1a4M U MoJIepKaHue 0J1arokKenaTeIbHOCTH 00IIEeHuUS;

COMOCTAaBJATh CBOM CYXKJAEHHUA C CYXKICHUSIMH JPYIMX Y4YaCTHHUKOB JHaJiora,
0OHapyXMBaTh pa3In4Ke U CXOACTBO MO3UIIHIA;

BBIpaXaTh CBOIO TOYKY 3PEHHsSI B YCTHBIX M MMMCHbMEHHBIX TEKCTaX;

NyOJIMYHO  TPEJCTAaBISITh  pPEe3yJAbTaThl  BBIIOJHEHHOTO  (PU3WYECKOTO  OIbITa
(3KCcTIepuMeHTa, UCCieI0BaHus, IPOEKTA);

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBUAYATLHOW pabOTHI TpU
pElIeHNH KOHKPETHON (pr3nueckoil mpoOiaemsl;

MPUHUMATh L€ COBMECTHOM JeSTEJbHOCTH, OPraHU30BBIBaTh JIEHCTBUS 1O €€
JNOCTHKEHUIO: paclpeeNsiTh PO, OOCYXAAaTh MPOIECCHl U Pe3yiabTaThl COBMECTHOU
paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH

BBITNIOJIHATh CBOIO 4acTh pabOThl, JOCTHras KaueCTBEHHOI'O pe3ylibTaTa [0 CBOEMY
HaMpaBJICHUIO U KOOPIUHUPYS CBOU ACUCTBUS C JPYIrMMH WIEHAMH KOMaHIbl;

OLIEHUBAaTh KaueCTBO CBOErO BKJIAZA B OOLIMM MPOIYKT MO KPUTEPHUSIM, CAMOCTOSTEIBHO
c(OpMyYJINPOBAHHBIM Y4aCTHUKaMH B3aUMOACHCTBHSL.

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1elCTBHS
Camoopranuszanms:

BBISIBIISITH MPOOJIEMBbl B KU3HEHHBIX U YYEOHBIX CHUTYaLUAX, TPEOYIOUINX IJIs pelieHus
(buznyecKux 3HAHUI;

OpUEHTUPOBATHCS B PA3IUYHBIX MOAXO0JAX MPHUHATHS pEIIeHuH (MHIUBUAYAIbHOE,
MPUHSATHE PEIIeHUs B TPYIIe, IPUHATHE PELICHUN IPYIION);

CaMOCTOSITEJIBHO COCTaBJIATh AJITOPUTM pelieHus (pu3ndeckod 3ajauyud WM IUIaHa
WCCIIEIOBAaHUSL C Y4ETOM UMEIOMIMXCS PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh MpeAsiaraeMble BapUaHThl PELICHU;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIlICHHUE.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJJIEKT:

JlaBaTh a/IeKBATHYIO OLICHKY CUTYalLlMH U MpeylaraTh IJ1aH €€ H3MEHEeHMS;

OOBSICHATh NPUYMHBI JOCTHXKEHUS (HEIOCTMXKEHUS) Pe3yNbTaTOB JESTEIbHOCTH, JaBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YMCJE B XOJI BBINOJHEHHs (hU3MUECKOTO
UCCIIEIOBAaHUSI WIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHMBIIUXCS
CUTYallUii, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJI€ CIOPa HJIM JUCKYCCHHM HA HAayYHYIO
TeMy, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HABaTh CBOE IMpaBO Ha OMIMOKY MpH pelleHud (U3UYECKUX 3aJad WM B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ MTPaBoO IPYroro.

NPEJMETHBIE PE3YJIbTATbBI
K koHiy oOyueHuss B 7 Kjacce NpeIMETHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTb c(HOPMUPOBAHHOCTH y OOYUAIOIUXCS YMEHU:

4



UCTONb30BaTh MOHATUSA: (U3MYECKHE W XUMHUYECKHE SIBIICHHs, HaOII0JeHuE,
OKCIEPUMEHT, MOJeNb, T'HUIOTE3a, €AMHUIBI (U3UUYECKUX BEJIWYHH, aTOM, MOJICKYJa,
arperaTHble COCTOSIHUSI BemiecTBa (TBEpPAOE, KUJIKOE, Ta3000pa3HOE), MEXaHHUYECKOE
JIBUKEHHE  (paBHOMEpPHOE,  HEPaBHOMEPHOE, NPSMOJIMHENHOE),  TPAaeKTOpHs,
paBHOJEHCTBYIOIAss cuia, nedopmanus (ympyras, IIJTaCTHYECKasi), HEBECOMOCTb,
COOOMIAFOIIINECS COCY/IBI;

paznuuath siBiaeHUS (aud@dy3us, TEIIOBOE JABW)KEHHE YaCTHI[ BEIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBW)KEHME, WHEPIMs, B3aUMOJEWCTBUE TEJ, pPaBHOBECHE
TBEPABIX TEJ C 3aKPEIJIEHHON OCBIO BpAlllCHHUs, Ilepeiadya JaBJIeHUs TBEPABIMU TEIAMU,
KUAKOCTAMU M Tra3aMu, arMoc(epHOe JaBlieHUE, IUIaBaHUE TeJ, [pEeBpalleHus
MEXaHUYECKOM AHEPruM) MO ONMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh NPOSBICHHE U3YYEHHBIX (PU3NYECKUX SIBJICHUN B OKpYXAlOIIEM MHpE, B
TOM 4YHuClie (pU3MUYECKHe SBJICHUS B MPHPOJIE: TPUMEPHI JBIKCHHS C pPa3IHIHBIMHU
CKOPOCTSIMU B JKUBOW 1 HEKUBOU MPUPOJIE, ACUCTBUE CHIIBI TPEHUS B IPUPOJIE M TEXHUKE,
BIIMSIHUE aTMOC(EPHOTO JaBJICHUS Ha JKUBOM OpraHM3M, IUIaBaHHE pPbIO, pplyaru B TeJe
YelloBEeKa, IPU ATOM I[E€PEBOJUTH MPAKTUYECKYIO0 3aJady B Y4YeOHYIO, BBIICNATH
CYyLIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NUECKHUX SBIICHUII;

OTHCHIBATh M3YyYEHHBIE CBOMCTBa TeNl U (PU3MUECKUE SIBJICHUS, UCHOJb3ysd (PU3NYECKHE
BEUYMHBI (Macca, 0OBEM, IJIOTHOCTh BELIECTBA, BPEMS, IyTh, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIIPYrOCTH, CUJjia TSDKECTH, BEC Tejla, CHla TPeHHs, JaBjieHHe (TBEPAOTO
Tena, )KUJIKOCTH, T'a3a), BRITAJIKUBAIOIIAs CHJIa, MEXaHHYecKasi paboTa, MOIIHOCTb, TIEYO
CHJIbI, MOMEHT CHJIbI, KO3()(DULIMEHT MOJE3HOro JEHCTBUS MEXaHW3MOB, KUHETUYECKas U
MOTEHIIMATIbHAS SHEPTUs), MPU ONMUCAHUH IMPABWIBHO TPAKTOBATh (PU3WYECKHUI CMBICI
HCIOJIb3YeMbIX BEJTUYMH, UX 0003HAYEHUS M €IMHULbI (U3NYECKUX BEINYMH, HAXOIUTh
(dbopMyIbl, CBS3bIBAIOIINE JMAaHHYIO (U3MUECKYI0 BEIUYMHY C JPYTMMH BEJIUYHHAMU,
CTPOUTH rpaQUKu U3y4EHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEIUUNH;

XapaKTepU30BaTh CBOICTBa Tell, (PM3UYECKUE SBICHHUS U MPOLECCHl, UCTIOIb3Ys MpaBHiia
CIIOKEHUS CWJ (BIOJIb OAHOM TpsiMoii), 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena,
MIPaBUJIO paBHOBecHsl pbluara (6J0Ka), «30JI0TOE MPABUIIO» MEXAHUKHU, 3aKOH COXpaHEHUs
MEXaHUYECKON SHEepruu, IMpU STOM JaBaTh CIOBECHYIO (OPMYIMpPOBKY 3aKOHa U
3aMMChIBaTh €r0 MAaTEeMAaTUYECKOE BBIPAKEHUE;

O0O0BACHATH (PU3NYECKHE SBICHUS, IPOLECCHl U CBOMCTBA T, B TOM YHCIIE U B KOHTEKCTE
CUTYyalluil MPaKTUKOOPHUEHTUPOBAHHOTO XapakTepa: BISBIATH MPUYMHHO-CIIEICTBEHHBIC
CBSI3U, CTPOUTHh OOBSCHEHHE M3 1—2 JIOTMYECKHX IIaroB ¢ OMOpOH Ha 1—2 W3y4eHHBIX
CBOMCTBa (PU3NYECKUX SBICHUH, (PU3HMUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemate pacu€THble 3agaud B 1-2 OEHCTBUS, HCMONB3YS 3aKOHBI U (OPMYIIBL,
CBsI3bIBAOIIME (PM3MUECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33[a4M 3allHChIBATh
KpaTKOE YCJIOBHE, MOJICTaBIATh (PU3MYECKHE BEIMYMHBI B (GOPMYIbl U MPOBOAUTH
pacuéThl, HAXOAUTh CIPABOYHbIC JaHHBIE, HEOOXOJUMBIE JJISl PEIICHHUS 3a/1a4, OI[CHUBATh
PEATUCTUYHOCTD ONYYCHHOU (DU3MUECKON BEIIUYHHBL;

pacro3HaBaTh POOJIEeMbl, KOTOPbIE MOKHO PELINTh MPU MOMOIIU (GU3NIECKUX METO/IOB, B
ONMCAaHUM MCCIEIOBAHUS BBIACIATH MPOBEPAEMOE IPEAINOJIOKEHHE (THIOTe3y),
pa3nuyaTth M UHTEPIPETUPOBATh TMONYYCHHBIH pE3yabTaT, HAXOIUTh OINMOKU B XOIE
OTIBITA, JIENIaTh BBIBOJIBI 110 €0 pe3ylbTaTaMm;

IIPOBOJIUTH OMBITHI 110 HAOIOJCHUIO (PU3NYECKUX ABJICHUN MIIN (PU3NYECKUX CBOUCTB TE:
¢dopMynupoBaTh  MpoBepseMble  IMPENNOJOXKEHHs,  CcoOMpaTb  YCTaHOBKY U3
MPEII0KEHHOTO 000PYAOBaHHUS, 3aMUCHIBATH X0/ OTIBITA M (POPMYIUPOBATH BBIBO/IBI,
BBITIOJIHATh TPSMbIE U3MEPEHHS PACCTOSHUS, BPEMEHHU, MAcChl Tena, 00bEMa, CHIIBI U
TEMIEPATypbl C WCIOIH30BAHHEM AaHAJOTOBBIX M IU(POBBIX TPHUOOPOB, 3aMUCHIBATH
MoKa3aHus MprOOPOB ¢ YUETOM 3aJJaHHOM aOCOIIOTHOM MOrPEIIHOCTH U3MEPEHHIA;
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MPOBOJIUTH HCCIIEIOBAHUE 3aBHCUMOCTH OJHOW (DU3MYECKOW BEIMYMHBI OT JAPYroil ¢
WCIOJIb30BAHUEM MPSIMbBIX M3MEPEHHH (3aBHCHMOCTH ITyTH PAaBHOMEPHO IBHKYILETOCS
TeJla OT BPEMEHM JIBW)KCHHUS Tella, CHJIbl TPEHHUS CKOJILKEHHUS OT Beca Tella, KauecTBa
00pabOTKM TOBEPXHOCTEH TEI ¥ HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOIIAIN
CONIPHUKOCHOBEHUSI TEJ, CHUJIBI YIPYTOCTH OT YAJWUHEHHS TNPYKHUHBI, BBITAIKHBAIOIICH
CHJIBI OT 00BEMA MOTPYKEHHON YaCTH TeJNa U OT INIOTHOCTH KUAKOCTH, €€ He3aBUCUMOCTH
OT IUIOTHOCTHU T€Ja, OT IIyOHHBI, HA KOTOPYIO NOTPYKEHO TEJO, YCIOBUM IUIaBaHMSI Tel,
YCIIOBHM paBHOBECHsI pblyara M OJOKOB), y4acTBOBaTh B IUIAHUPOBAHUU Y4YEOHOTO
HCCIIEI0OBAaHUS, COOMPATh YCTAHOBKY U BBINOJIHATh U3MEPEHUS, CIEAYS MPENI0KEHHOMY
IIany, (pUKCHPOBaTh PE3yJAbTATHl TOJTYYEHHOW 3aBHUCUMOCTH (PM3UYECKUX BEIUYMH B
BHUJE TMPEUIOKCHHBIX Ta0muI © TpaduKOB, JelaTh BBIBOJBI 10 pe3ylIbTaTam
HCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTHU M TBEPAOTO Tela, CHJIA TPEHUS CKOJIbKEHUS, JaBJIIEHHE BO3]yXa,
BBITAJIKUBAIOIIAs CHJIA, ACHCTBYIOIIAs HAa TOTPYKEHHOE B KHUIKOCTH TENO, KOAPPUIHESHT
MIOJIE3HOTO JCUCTBHS MPOCTBHIX MEXaHW3MOB), CIEYs MPEITI0OKEHHON WHCTPYKIWU: TIPU
BBITIOJTHEHUM HW3MEPEHUH COoOMpaTh OJKCIIEPHUMEHTAIBHYI0 YCTAHOBKY M BBIYUCISTH
3HAYCHNE MCKOMOM BEIITNYMHEI,

coOnroAaTh TMpaBWiia TEXHUKH Oe3omacHocTd 1pu  pabore ¢ J1abopaTOpHBIM
000pyI0BaHHEM;

YKa3bIBaTh MPHHIIUIIB JEHCTBUS IPUOOPOB U TEXHHUECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIMIAIOIINECS] COCYbI, OapOMETp, phluar, MOJBMKHBIA W HETIOABIKHBIN
0JI0K, HAKJIOHHAS TUIOCKOCTb;

XapaKTepU30BaTh MPUHIUIBI AEUCTBUS U3yYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMCTB
C Omopod Ha WX omucaHus (B TOM 4YHCIE: MOMIIMITHHUKH, YCTPOHCTBO BOJOIPOBOJA,
TUAPABIMYECKU TIpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcOC, apeoMeTp),
WCIOJIb3YSl 3HAHMSI O CBOMCTBAX (PU3MUECKUX SIBICHUN W HEOOXOoIuMble (hU3UYECKUE
3aKOHBI M 3aKOHOMEPHOCTH;

MPUBOIUTH TNpUMEPHl  (HaXoaAuTh HWHPOPMAIMIO O TpUMEpax) MPaKTHIECKOTO
WCIOJIb30BaHUs (U3MYECKUX 3HAHMM B TIOBCETHEBHOM >KU3HU s oOecredeHus
0e30macHOCTH Tpu OOpalleHuH ¢ [pudopaMu M TEXHUYECKHMMH YCTPOHCTBaMU,
COXPaHEHHUS 3[I0POBbS U COOIIOACHUS HOPM IKOJIOTUYECKOTO MOBEACHUS B OKpY’Karolei
cpene;

OCYILIECTBIISITh OTOOpP HCTOYHUKOB HHPopmanmu B IHTepHETEe B COOTBETCTBHHM C
3aJlaHHBIM TMOMCKOBBIM 3allPOCOM, HAa OCHOBE MMEIOLIUXCSA 3HAHUU U IMyTEM CpaBHEHHS
Pa3IUYHBIX MCTOYHHKOB BBIACTATH HH(POPMAIMIO, KOTOpas SBISIETCS MPOTUBOPEUUBOM
WJIM MOXKET OBITh HEJJOCTOBEPHOM;

WCIOJIb30BaTh MPH BBIMOJIHEHUU YYEOHBIX 3aJaHHM HAYYHO-TOMYJSIPHYIO JHUTEpaTypy
(bu3znuecKoro coAep:KaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl ceTu MHTepHET, BialeTh
npuéMamMu KOHCIEKTHUPOBaHUS TEKCTa, IMpeoOpa3oBaHus HHGOPMAIUU U3  OJHOU
3HAKOBOW CHUCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIE KpaTKHe MHCbMEHHBbIE U YCTHBIE COOOIIEHHMsS Ha OCHOBEe 2—3
UCTOYHUKOB MH(pOpMaK (U3MUECKOTo COJIEp)KaHUS, B TOM YHUCIE MyOJINYHO eNaTh
KpaTKhe COOOLIEHHsI O pe3yibTaTaX MPOEKTOB WM y4eOHBIX HCCIIEOBAHUH, MPU ITOM
rPaMOTHO  HCIIOJIb30BaTh  M3YYCHHBIH MOHATHHHBIA  ammapar Kypca  (QU3UKH,
COIIPOBO’KJATh BHICTYIUICHUE MPE3eHTalUEH;

IIPU BBINOJIHEHUHM Y4YE€OHBIX HPOEKTOB W MCCIEJOBAHUM paclpelessiTh O0s3aHHOCTH B
IpyImne B COOTBETCTBUH C MOCTABJIEHHBIMHU 3aJjauyaMH, CIEAUTH 32 BBHINIOJHEHUEM IUIaHA
NeWCTBUM, aJeKBaTHO OILIGHWBATh COOCTBEHHBIH BKJaJ B JEATEIbHOCTb TPYIIHI,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aHMMOJICHCTBHE, YIUTHIBAas MHEHHE OKPYKAIOIUX.



K xonmy oOydenuss B 8 Kiacce mpenMeTHBIE pe3yibTaThl HAa 0Aa30BOM YPOBHE JIOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y 0OYUAIOIIMXCSI YMEHHIA:

WCIOJb30BaTh MOHATHUS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE JABIKEHHE aTOMOB M
MOJIEKYJI, arperaTtHbleé COCTOSIHMS BEIIECTBA, KPUCTAUIMYECKHE M aMop(dHbIe Tena,
HACBHIIICHHBI W HEHACHIIICHHBIA Tap, BIAXHOCTh BO3yXa, TEMIIEpaTypa, BHYTPEHHSIS
SHEPTHs, TEIUIOBOH JBUTATElb, SJIEMEHTAPHBIN SJICKTPUYECKUI 3apsill, dIEKTPUUIECKOE
T0JIe, TPOBOIHUKHU M JTUAJICKTPUKH, TIOCTOSTHHBIHN MEKTPHUECKUI TOK, MArHUTHOE TIOJIE;
pa3nuyath SBJICHHUS (TEIUIOBOE paCIIMpEHHE M C)KaThe, TeIulolepenaya, TEeIioBOe
paBHOBECHE, CMaYMBAaHNE, KaMIUISIPHBIC SBIICHHSI, HCTIApEHUE, KOHICHCAIHS, TIABJICHUE,
KpUcTau3anusl  (OTBEpIEBaHKE), KWIICHHWE, TeIulonepenadya (TeIuIONMpPOBOAHOCTb,
KOHBEKIUS, W3JIydeHHE), OJICKTpH3alMs TeJl, B3aUMOJCHCTBUE 3apsioB, ACHCTBUS
AIIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJICWCTBHE MarHUTOB, ICHCTBHE
MarHWTHOTO TIOJISI HAa TIPOBOJHHUK C TOKOM, SJIEKTPOMArHWTHAS WHAYKIIHS) 1O OTIMCAHUIO
UX XapaKTEePHBIX CBOWCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOIINX JaHHOE (hru3ndecKkoe
SIBIICHUE;

pacrio3HaBaTh MPOSBICHHE W3YYEHHBIX (DM3MUYECKHX SIBICHWUH B OKpYXKAlOIIeM MUpE, B
TOM uuclie (pU3MUECKHe SIBICHUS B MIPHUPO/JIE: TOBEPXHOCTHOE HATSDKEHUE M KaMJUIPHBIE
SIBIICHHUS B TIPUPOJIe, KPUCTAIUIBI B TIpHpoje, u3inydeHue ColHIa, 3aMep3aHre BOJIOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHES, CHEra, JIEKTPUUYECKUE SIBIICHUS B
atMocdepe, EeKTPUYECTBO JKUBBIX OpPraHM3MOB, MAarHWTHOE TMoJie 3emMud, apeid
MOJTFOCOB, POJIb MAarHUTHOTO TIOJSI JUTS KM3HH Ha 3emile, MOJIIPHOE CHUSHUE, MPH ITOM
MEPEeBOJANTH TPAKTHYECKYIO 3aJady B YUeOHYIO, BBIACTSATH CYIIECTBEHHBIC CBOWMCTBA
(mpu3HaKy) pU3NUECKUX SIBICHMUIA;

OTHCHIBATh M3YyYEHHBIE CBOWMCTBA Tel M (U3UUECKUE SIBIICHUS, UCHOJb3YsS (PU3NUYECKHE
BEJIMUMHBI (TeMIlepaTypa, BHYTPEHHSSI OHHEprusi, KOJUYECTBO TEIUIOTHI, YAeIbHas
TEIUIOEMKOCTh ~ BEILIECTBA, YyJAeIbHAs TEIJIOTa IUIABIICHUS, yJAelbHAas  TeIjoTa
nmapooOpa3oBaHus, yAeTbHAs TEIJIOTa CTOPaHMs TOIUIMBA, KOA(P(GUIMEHT I0JIE3HOTO
JNEMCTBUS TEIJIOBOM MaIllMHBI, OTHOCUTENIbHAs BJIAXKHOCTb BO3JlyXa, OSJICKTPUUYECKUUN
3apsj, cuiia TOKa, AJIEKTPUUYECKOE HAINpsOKEHHE, CONMPOTHBIICHUE MPOBOJHUKA, YIEIbHOE
COMPOTHBIIEHUE BEIIECTBA, paboTa U MOIIHOCTH 3JEKTPUUECKOTO TOKA), MpPU OMHCAHUU
MPaBMWJIBHO TPAaKTOBaTh (M3MUYECKUN CMBICT HUCIOJIb3YEMbIX BEIWYHH, 0003HAYCHUS U
eIUHULBI  (U3NYECKUX BEJIUYUH, HAXOIUTh (OPMYIbI, CBS3BIBAIOIINE JAHHYIO
(bu3MYECKyl0 BEIMYUHY C JPYTUMHU BEJIMYMHAMH, CTPOUTh TpaduKd HU3Y4YEHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEIUUNH;

XapaKTepH30BaTh CBOICTBA Tell, (PU3HUECKUE SABJICHUS U MPOLIECCHI, UCIOJb3ys OCHOBHbBIE
MOJIOKEHUST  MOJICKYJSIPHO-KMHETUYECKOM TEOpHUH CTPOEHUS BEIIECTBA, MPHUHIIMII
CYIEPIO3UINH NoJiei (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHeHHs 3apsija, 3akoH Oma
JUIA ydacTka 1enu, 3akoH J[xoyns—JIeHa, 3aKkoH COXpaHEeHUs YHEPTHUH, TIPU STOM JaBaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aMUCHIBATH €r0 MAaTEMaTUYECKOE BBIPAKECHHUE;
00BACHATH (pU3MUECKHE MPOLIECCHl M CBOWMCTBA TEJ, B TOM YMCJE U B KOHTEKCTE CUTYaIlHii
MIPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BbBIABIATh NPUYMHHOCIEICTBEHHBIE CBA3H,
CTpOUTH OOBsICHEHHE U3 12 JOTMYECKHX IIaroB ¢ OMOpOi Ha 1-2 M3ydyeHHBIX CBOMCTBA
(bu3MUeCKuX ABJICHUH, (PU3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEI;

pemate pacu€THble 3agauyd B 2-3 JCHCTBUS, HCIONB3YS 3aKOHBI U (OPMYIIBL,
CBsI3BIBANOIIME (PM3MUECKUE BEIMUYMHBI: HA OCHOBE aHallM3a YCIOBHUS 3aJauyd 3aluiChIBaTh
KpaTKO€ YCIIOBHE, BBISBISITH HENOCTATOK JAaHHBIX Ui PpEIIeHHs 3aJadd, BBIOMpPATH
3aKOHBI M (HOPMYIBI, HEOOXOAUMBIE I €€ pEelIeHHs], TPOBOAUTh Pacu€Thl U CPAaBHUBATH
MOJTy4eHHOE 3HAYeHHUE (PU3UUECKOI BEIMYMHBI C H3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIH (PU3UIECKUX METOIOB,
UCTIONb3ys ONMUCAHWE HCCIIEAOBAaHUS, BBIACHATH MPOBEPSEMOE  IPEANOJIOKEHHE,
OIICHUBAThH MPABUIILHOCTH MOPSIIKA MPOBEACHUS UCCIICIOBAHMS, IENIaTh BBIBOJIBI;
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MIPOBOJIUTH OTBITHI IO HAOMIOACHUIO (PU3HUYECKUX SIBICHUA WM (U3NIESCKIX CBOWCTB TEIl
(KanwUIsIpHBIC SBIICHUS, 3aBUCUMOCTD JAaBJICHUS BO3[yXa OT €ro o0bhéMa, TeMIepaTyphl,
CKOPOCTH TIpOliecca OCThIBAaHUS U HArpeBaHUsI NMPU M3IYYECHUU OT LIBETA M3Tydarolen
(mormo1aroei) MOBEpPXHOCTH, CKOPOCTh UCHAPEHUSI BOJbI OT TEMIIEPATYPhI KUJIKOCTH U
IJI0MmaaM €€ TMOBEPXHOCTH, OJIIEKTPHU3alUs TEI W B3aUMOJCUCTBHE DJICKTPUUYCCKUX
3aps/iOB, B3aUMOJCHCTBHE TOCTOSHHBIX MarHUTOB, BHU3yaJM3alldsi MAarHUTHBIX IOJEH
MMOCTOSTHHBIX MAarHUTOB, JACHCTBHS MarHUTHOTO TOJIS Ha MPOBOJHUK C TOKOM, CBOMCTBA
AJIEKTPOMArHUTa, CBOMCTBA AJIEKTPOJBUTATENsl IMOCTOSHHOTO TOKa): (hOpMYyIUpPOBATH
MpOBEPsiEMbIE MPEAMNOJIOKEHHS, COOMPATh YCTAHOBKY W3 MPEUIOKEHHOTO 000pyI0BaHUS,
OTIMCBIBATh XOJI OTbITa U (POPMYJIUPOBATH BHIBO/IBI,

BBITIOJIHATh TPSIMBbIE H3MEPEHHUS TEMIIEPaTypbl, OTHOCHUTEIHHON BIAKHOCTU BO3AYyXa,
CUJIBl TOKA, HAMNPSDKEHUs] C WCIOJIb30BAaHWEM AaHAJIOTOBBIX MTPHUOOPOB M JATYMKOB
(U3UYECKUX BEJIMYMH, CpPaBHUBATh pPE3yJIbTaThl HM3MEPEHUN C Y4YETOM 3aJaHHOU
a0COTIOTHON MOTPEIIHOCTH;

MPOBOJIUTHh HMCCJIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3HUECKOW BEIUYUHBI OT JPYrou C
KCIIOJIb30BAHUEM TIPSMBIX U3MEPEHUM (3aBUCUMOCTb COTIPOTUBIICHUS TIPOBOHUKA OT €T0
JUIMHBI, TUIOMIAJd TIOTIEPEYHOTO CEYEHUS] W YJEIbHOTO COMPOTHUBIICHUS BEIIECTBA
MMPOBOJIHHUKA, CHJIBI TOKA, WAYIIETO 4Yepe3 MPOBOJHUK, OT HANPSDKCHHsS Ha MPOBOJIHUKE,
HCCIeAOBaHUE TIOCIIEIOBATEIFHOTO ¥ TApaJJIEIbHOTO COCIWHEHUM TPOBOJHHUKOB):
IJIAHUPOBATh HCCIIEIOBAaHNWE, COOMpaATh YCTAHOBKY M BBITIOJHATH H3MEPEHUS, CIEIys
MPEIIOKEHHOMY TUIaHy, (DUKCHPOBATh PE3yJAbTAThl TOJYYEHHOW 3aBUCHMOCTH B BHJC
Tabmuil ¥ rpaduKOB, JIeNaTh BHIBOJIBI IO pe3yiIbTaTaM UCCIICI0OBAHMS;

MPOBOJIUTh KOCBEHHBIE HW3MEpPEHHsI (M3MYECKUX BEIMYMH (yACNIbHAs TEIUIOEMKOCTh
BEI[ECTBA, CONMPOTUBJIICHUE IMPOBOJHHKA, pabOTa M MOIIHOCTb SJIEKTPUYECKOTO TOKa):
IUIAaHUPOBaTh ~ U3MEPEHMs, COOMpaTh  HAKCIEPUMEHTAJbHYIO  YCTaHOBKY, CIEays
MPeII0KEHHON HHCTPYKIUH, U BHIYUCIISATH 3HaYCHUE BETUUYHHBI;

coOmoaTh MpaBWia TEXHUKH O€30mMacHOCTH mpu  pabore C  J1abopaTOPHBIM
000pyI0BaHHUEM;

XapaKTepU30BaTh MPUHIUIBI ASUCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOUCTB
C OTOPOH Ha UX OMHUCAHUS (B TOM YHUCIIE: CHCTEMa OTOIUIEHUS! JOMOB, TUTPOMETP, MapoBast
TypOuHa, amIepMerp, BOJIbTMETD, CUETUHK ANEKTPUYECKOM SHEpruu,
AJIEKTPOOCBETUTEIbHBIE MPUOOPBI, HArpeBaTeNbHbBIE AIIEKTPONPUOOPHl  (MIPUMEPHI),
JNIEKTPUYECKHE MPEAOXPAHUTENH, JICKTPOMArHuT, OSJIEKTPOJBUTATENh MOCTOSHHOTO
TOKa), WCIIOJIb3YS 3HAHHUA O CBOWCTBAX (PU3MUECKUX SBJICHUM U HEOOXOJUMbIe
(uznueckrue 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCThIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTENbHBIE TPUOOPHI IO CXeMaM
Y CXEMaTHYHBIM PUCYHKaM (KUAKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETD,
JIBUTATENb BHYTPEHHErO CropaHusi, »JJEKTPOCKON, PEeoCTaT), COCTABIATH CXEMbI
ANEKTPUYECKHUX IIETeH ¢ MOoCcIeI0BATEIbHBIM U MapaJlIeIbHBIM COCTUHEHUEM AJIEMEHTOB,
paznuyas ycloBHbIE 0003HAYCHHSI 3JIEMEHTOB AJIEKTPUUECKHX IIEeTIei;

MPUBOJUTh TOpUMEpPHl (HAXOAWTh HH(OpPMALMIO O TpUMepax) MPAKTHUYECKOTO
WCIOJIb30BaHUs (DU3MUYECKUX 3HAHMM B TIOBCETHEBHOM KU3HMU s oOOecredeHus
0e30MacHOCTH Tpu OOpalieHnH ¢ MpudopaMH W TEXHUYECKUMHU YCTPOMCTBaMH,
COXPaHEHUS 3[I0OPOBBS M COOIIOACHUS HOPM KOJOTUYECKOTO TIOBEICHUS B OKpYXKAIOMIEH
cpene;

OCYILIECTBIATh MOUCK MH(popManuu pusudeckoro coiepxanus B MIHTepHeTe, HA OCHOBE
MMEIOIUXCA 3HAaHUW M TyTEM CpaBHEHHUS JOTMOJIHUTENbHBIX HCTOYHHKOB BBIACTATH
nH(OPMAIINIO, KOTOpas SIBISETCS MPOTUBOPEUNBON HITH MOXKET ObITh HEJIOCTOBEPHOM;
WCIOJIb30BaTh TMPH BBIMOJIHEHUN YUYEOHBIX 3aJaHU HAYYHO-TOMYISIPHYIO JHUTEpaTypy
(bu3MUECKOTO COAep KaHMs, CIPAaBOYHBIE MaTepUaibl, pecypchl ceTu MHTepHET, BialeTh



npuéMaMi KOHCIIEKTUPOBAHHMS TEKCTa, NpeoOpa3oBaHUs HMHPOPMAUU M3 OJIHOU
3HAKOBOM CUCTEMBI B IPYI'yIO;

co3/laBaTh COOCTBEHHBIE THCHMEHHBIE UM KpaTKHe YCTHBIE COOOLIeHHs, 0000mas
WHPOPMAIMIO U3 HECKOJBKHX HCTOYHMKOB (H3MUYECKOTO COJCpPKAHUSA, B TOM YHUCIIE
MyOJIMYHO TIPECTABIATH PE3yAbTAaThl IPOCKTHOM MITM MCCIIEI0BATEILCKOM IEATETLHOCTH,
[P 3TOM TI'PaMOTHO MCIOJb30BaTh W3YYEHHBIN NMOHATUHHBIA amnmapar Kypca (pusukwy,
COIIPOBOXKIATh BBICTYIUICHHUE MPE3CHTALMEH;

IpU BBIOJIHEHUH YYEOHBIX TIPOEKTOB M HCCIEAOBAaHUH (U3NYECKUX MPOILECCOB
pacrpeneniaTs OOSI3aHHOCTH B TPYIIIE B COOTBETCTBUU C TOCTaBJICHHBIMU 3aJauyaMH,
CJIEIUTH 32 BBIIIOJHEHUEM IIJIaHA JEHCTBUNA U KOPPEKTHUPOBATH €T0, aJICKBATHO OLIEHUBATH
COOCTBEHHBI BKJaJ B JEATEIBHOCTh TPYMIBI, BBICTPABAaTh KOMMYHHKATHBHOE
B3aUMO/IEHCTBUE, MPOSIBIISAS TOTOBHOCTD pa3peliaTb KOH(PIUKTHI.

K koHny oOydenuss B 9 kJjiacce NpeaAMETHbIE pe3ylbTaThl Ha 0Aa30BOM YpPOBHE JIOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

WCIIOJIb30BAaTh TOHATHUS: cHUCTeMa OTCYE€Ta, MarepualbHas TOYKa, TPAEKTOPHUS,
OTHOCHUTEJIbHOCTh MEXaHWYECKOTO IBWXKEHMs, Aepopmanus (ympyras, IjJacTHYecKas),
TpEeHHE, LIEHTPOCTPEMUTENLHOE YCKOPEHUE, HEBECOMOCTh U MEPETPY3KH, LIEHTP TAKECTH,
abCOIOTHO TBEPAOE TENO, LEHTP THKECTH TBEPAOIrO Tela, paBHOBECHE, MEXaHUYECKHE
KoJieOaHus M BOJIHBI, 3BYK, HHPPa3BYK U YIbTPa3BYK, AIEKTPOMArHUTHBIE BOJIHBI, IIKaJa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JTATbHO30PKOCTh, CHIEKTPbl UCIYCKAHUS
U noryouieHus, aiabda, 0eTa- U raMMa-u3TydyeHus, U30TOIbI, SAepHasi IHEPreTHKA;
pa3nuyath SBJIEHUS (paBHOMEPHOE U HEpPaBHOMEPHOE NPSIMOJIMHEWHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE MPSMOJMHENHOE IBIKEHUE, CBOOOJHOE MAaJCHHUE TeJl, PaBHOMEPHOE
JBUKEHHE 110 OKPYKHOCTH, B3aUMO/ICUCTBUE TeJI, PEAKTUBHOE JIBUKEHHE, KoJiebaTeabHOe
JBUKEHHE (3aTyXalollue U BBIHYKJCHHbIE KOJIEOaHUsI), pe30HAHC, BOJHOBOE JIBUKEHHE,
OTpa)k€HHE 3BYyKa, MPSMOJIMHEHHOE PacIpOCTPaHEHNE, OTPAKEHHUE U MPEIOMIICHUE CBETA,
MOJIHOE BHYTPEHHEE OTpPakKeHHE CBETA, pa3Jio’KeHUe Oeloro CBeTa B CHEKTP U CIOKEHHE
CHEKTPaJbHBIX  LIBETOB, JHUCIIEPCUS  CBETa, E€CTECTBEHHas  PaJUOAKTHUBHOCTD,
BO3HMKHOBEHHE JIMHEHYATOTO CIIEKTpa M3JIyY€HHUs) MO OMUCAHUI0 MX XapaKTepHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBICHUE;
pacrno3HaBaTh MPOSIBICHUE WM3YYEHHBIX (PU3MUECKHUX SIBICHUI B OKpYy)KarolleM Mupe (B
TOM 4Hclie (U3NYECKUE SBIICHUS B MPHUPOJE: NPUIMBHI U OTJIMBBI, JBUKCHHE IUIAHET
CoHEeYHOU CUCTEMBl, PEaKTHUBHOE ABM)KEHUE >KMBBIX OPraHU3MOB, BOCIIPUSITHUE 3BYKOB
KUBOTHBIMH, 3E€MIIETPSICEHHE, CEHCMHUYECKHMEe BOJHBL, I[yHAMHU, 3XO, IBETa Te,
ONTUYECKUE  SBJIIEHUS B  MpUpOJe,  OHMOJIOrMYecKoe  JeHCTBHE  BUAMMOTO,
yIABTPAQHUOIETOBOIO U PEHTI€HOBCKOTO U3JIyYeHUHN, €CTECTBEHHBINH paJHMOaKTUBHBIN (OH,
KOCMUYECKHE JIy4d, PaJUOAKTUBHOE H3Iy4eHHE IMPUPOJHBIX MHHEPAIOB, ICHCTBHE
paAMOAKTUBHBIX HW3IyYeHUH HaA OpraHu3M 4YeloBeKa), MHpH O3TOM IEpPEBOJAUTH
MPAKTUYECKYI0 337adyy B YueOHYIO, BBIICIATH CYIIECTBEHHBIE CBOMCTBa (TMPU3HAKH)
(bu3nuecKuX SABICHUN;
OTHCHIBATh U3YYEHHBIC CBOWMCTBA Tel M (U3UYECKHE SBJICHHS, HCIONb3Yys (prusmueckue
BEJIMYMHBI (CpPEIHAS M MIHOBEHHAs CKOPOCTb Te€la IPHU HEPABHOMEPHOM JBUKECHHH,
YCKOpEHUE, IEPEMELIEHUE, TYTh, YIJIOBAsi CKOPOCTb, CHJIa TPEHMSI, CHJIAa YIIPYTOCTH, CHJIA
TSDKECTH, YCKOPEHHE CBOOOJHOrO MajeHUs, BEC Tela, UMIYIbC Telld, UMIYJIbC CHIIBI,
MeXaHuuecKass paboTa M MOIIHOCTb, MOTEHIMaJIbHAs HSHEPIrUs Tejla, IMOJHATOro Hal
MIOBEPXHOCTHIO 3€MJIM, IOTEHLUAIbHAsI DJHEPrusi CXKATOM TNPYKUHBI, KUHETHYECKas
SHEprus, MoJHasi MEXaHWYecKas SHEeprus, Mephoja U yacToTa KoJeOaHWi, [UIMHA BOJIHBI,
I'POMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEIOMIICHUS CPEebl), IpU
OTMHMCAHWU TPABWIBHO TPAKTOBATh (PU3WYECKUH CMBICT UCIHOJIB3YEMbIX BEJIUYUH,
0003HaueHUsI U EJUHULBI (PU3MUYECKHX BEIWYHH, HAaXOAUTh (HOPMYIbI, CBSI3bIBAIOIINE
TaHHYIO (PU3UYECKYIO0 BENUYHHY C JAPYTUMU BEIHMUYMHAMU, CTPOUTH IPaQUKU U3Y4EHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIUYHH;
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XapaKTepu30BaTh CBOWCTBA TeJ, (PM3MUYECKHE SIBJICHUS M MPOIECCHI, MCIONB3YS 3aKOH
COXpAHEHMs SHEPTHH, 3aKOH BCEMHPHOTO TATOTECHUS, HPUHIMII CYNEPIO3UIUN CHJI,
MPUHLIUI OTHOCHTENBHOCTH ['anmies, 3akoHbl HplOTOHA, 3aKOH COXpaHEHHS UMITYJIbCA,
3aKOHBI OTPAXXEHUSI U IIPEIOMIICHUS CBETA, 3aKOHbI COXPAHEHHUS 3apsI0BOTO U MacCOBOIO
YHceN TPHU SJIEPHBIX PEAKLHUAX, TPU STOM JIaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U
3aIMCBIBATH €TO0 MATEMAaTHYECKOE BBIPAKCHNUE;

OOBSICHATH (PU3HUYECKHE MPOLECCH] M CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYalui
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh INPUUYMHHO-CIICJACTBEHHBIC CBS3H,
CTPOHTH OOBSICHEHUE U3 2—3 JIOTUYECKUX LIaroB ¢ OMOpPOil Ha 2—3 M3y4eHHBIX CBOICTBA
(bU3NIECKUX SABICHUN, (PU3NIECKUX 3aKOHOB MITM 3aKOHOMEPHOCTEIH;

pemarh pacy€THbIE 3aJauu (OMUpAOIIMEcs HAa CHUCTEMY U3 2—3 ypaBHEHUI), UCIOIb3Ys
3aKOHBI H (POPMYJIBI, CBSI3BIBAIONINE (PH3NIECKUE BEIMIMHBI: HA OCHOBE aHAIN3a YCIOBUS
3aJaud 3alMCBhIBaTh KPAaTKOE YCIOBWE, BBIABIATH HEIOCTAIONIME WM HW30BITOYHBIC
JaHHBIE, BBIOMpATh 3aKOHBI W (OPMYIBI, HEOOXOTUMBIE JUIS PELICHHS, IMPOBOJUTH
pacu€Thl ¥ OI[EHWBAThH PEATUCTHYHOCTH IMOJTYYeHHOTO 3HAUCHUS (PH3MUECKON BEINYHHEI,
pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIINTh MPHU MOMOIIU (PU3UIECKUX METOJIOB,
HCIIOJIb3YSl  ONKCAaHUE HCCIENOBAaHUS, BBIIACIATH IPOBEPSIEMOE  IPEANOJIOKEHHE,
OIICHUBATh TMPABWIBHOCTh TMOPSAKA TPOBEICHUS WCCIENIOBAHMS, JelaTh BBIBOJIBI,
WHTEPIPETHPOBATH PE3YJIbTAThl HAOIIOICHHIA 1 OTIBITOB;

MIPOBOJIUTH OTIBITHI TI0 HAOIOJICHUIO (PU3UIECKUX SIBICHUH WM (PU3MUYECKUX CBOMCTB TEJ
(u3yueHnne BTOporo 3akoHa HpIOTOHa, 3akOHa COXpaHEHHUS DSHEPIrUH, 3aBUCHUMOCTH
nepruojia KojeOaHuid MPYKHHHOTO MasTHHUKA OT MAacChl Ipy3a M KECTKOCTH TPYKHHBI U
HE3aBUCUMOCTh OT aMIUIHTYIbl MaJbIX KOJICOAaHWH, MPSIMOJIMHEHHOE pPacIpOCTpaHEHHE
CBETa, pa3joKeHue Oeloro cBeTa B CIEKTp, U3ydeHHE CBOMCTB M300paxeHHs B MIOCKOM
3epKaJie W CBOMCTB H300pa)X€HUs TpenMeTra B coOuparoliedl JMH3e, HaOMIoACHUE
CIUIOIIHBIX U JIMHEHUYATBIX CHEKTPOB M3IyYEHHS): CAMOCTOSITENIbHO cOOUpATh YCTAHOBKY
13 M30BITOYHOTO Habopa o00OpYHAOBaHMS, OMUCHIBATH XOJ OIBITA U €r0 pPE3yJbTaThl,
(hopMynupoBaTh BHIBObI;

MPOBOJUTh TPHU HEOOXOAMMOCTH CEpHUI0 MpPSIMBIX HU3MEpPEHUH, OMNpeAensis cpeaHee
3HauUEHUE U3MepseMO BeNUYMHBI ((POKYCHOE pacCTOsHHE COOUparoIiei JIMH3BI),
000CHOBBIBAThH BBIOOP crioco0a n3MepeHust (M3MEPUTEITLHOTO ITPUO0pa);

MIPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIWYMH C HCIOIb30BAaHHEM
MPSIMBIX U3MEPEHHM (3aBUCHMOCTh IyTH OT BPEMEHM MPU PAaBHOYCKOPEHHOM JABMKEHUU
0e3 HaualbHOW CKOPOCTH, MepuoJia KoieOaHH MaTeMaTH4YeCKOro MasTHUKA OT JUTHHBI
HUTH, 3aBUCUMOCTH yIJIa OTPa)KEHUSl CBETa OT yIJia MaJeHHs] U yrja MpeloMIICHUS OT
yria TaJieHus): IUIAaHUPOBATh HCCIEIOBAHHUE, CaMOCTOSITENIBHO COOMpaTh YCTaHOBKY,
(bukcupoBaTh pPE3yIbTATHl IMOJTYYEHHON 3aBHCHUMOCTH (DM3MUECKUX BEIMYMH B BHJIE
TabNIuUI ¥ rpauKoOB, JIeNaTh BHIBOJBI 110 PE3Y/IbTaTaM HCCIIETOBAHMUS;

MPOBOJUTh KOCBEHHBbIE W3MEpPEHHUs] (U3NYECKHX BEJIUYUH (CpeAHsisi CKOPOCTh H
YCKOpEHHUE Tella MPU PAaBHOYCKOPEHHOM JIBXKEHUH, YCKOpPEHHE CBOOOTHOTO MaCHMS,
KECTKOCTh TPYKUHBI, KOIPPHUIIMEHT TPEHUs CKOIbXKEHHUs, MEXaHuuyeckas pabora u
MOII[HOCTh, YacTOTa U MEpPHOJ KoJIeOaHUH MaTeMaTU4ecKOro U MPYKUHHOTO MasiTHUKOB,
ONTHYECKasi cUjia cOOMpAaroLIeH JIMH3bI, PAJUOAKTUBHBINA (JOH): IUIAHUPOBATh U3MEPEHUS,
coOMpaTh HIKCHEPUMEHTAIbHYIO YCTAaHOBKY U  BBIIOJHATH M3MEpPEHHs, Cleays
NPE/UIO)KEHHOW HWHCTPYKLUMHU, BBIYUCIATH 3HAUEHHE BEJIMYMHBI M aHAIW3UPOBATh
MOJTy4EeHHBIE PEe3y/IbTaThl C YUETOM 3aJaHHOM MOTPELTHOCTH U3MEPEHHIA;

coOmogaTh MpaBUia TEXHUKM Oe3omacHocTH mpu  paboTe ¢ JabOpaTOPHBIM
obopynoBaHueM;

pa3nuyaTh OCHOBHBIEC MPU3HAKN U3YYEHHBIX (PU3MUECKUX MOJEJeH: MaTepuaIbHas TOUKa,
abCoOJIIOTHO TBEPJOE TENO, TOYSUHBIH UCTOUHUK CBETA, JIyd, TOHKas JIMH3a, [UIaHeTapHas
MO/IeJIb aTOMA, HYKJIOHHAsl MOJIeJIb aTOMHOT'O 51/1pa;
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XapaKTepU30BaTh NPUHIMIIBI JEHCTBUS U3yYEHHBIX MPHOOPOB U TEXHUYECKUX YCTPOUCTB
C OIOPOM Ha UX ONUCAHMSI (B TOM YMCIIE: COUAOMETP, JaTUUKHU [I0JIOKEHMS], PACCTOSHUSA U
YCKOPEHUS, PaKeTa, 3X0JOT, OYKH, MEpUCKoIl, (oToammapar, ONTUYECKHE CBETOBOJIBI,
CHEKTPOCKOIl, JI03UMETp, Kamepa BuiabcoHa), HCHONB3Yys 3HAHUA O CBOMCTBax
(bU3NYeCKUX SIBICHUH U HEOOXOJMMBIE (PH3MUECKUE 3aKOHOMEPHOCTH;

HCII0JIb30BATh CXEMbl U CXEMaTUYHbIE PUCYHKM H3YYEHHBIX TEXHMUYECKUX YCTPOMWCTB,
U3MEPUTENbHBIX NPUOOPOB M TEXHOJOTMYECKHX IPOIECCOB IPU pELIEHUH YyuyeOHO-
MPAKTUYECKUX 3a/1a4, ONTHYECKHE CXEMBI UII MOCTPOCHHSI HM300paXEHUH B IIOCKOM
3epKaJie ¥ coOMparomeit TuH3e;

MPUBOJUTh HpUMEphl (HAXOAUTh HH(OpPMALKMIO O HpUMEpax) MPaKTHYECKOTO
HCIOJIb30BaHUs (U3MYECKUX 3HAHMM B TIOBCEJHEBHOW JKHM3HM JUId OOecredyeHus
0e30MacHOCTH Tpu OOpalleHuH ¢ npudopaMM M TEXHUYECKHMMH YCTPONHCTBaMU,
COXPAaHEHHUS 3JI0pOBbS U COOIIOACHUS HOPM 3KOJIOTUYECKOTO MOBEICHUS B OKpYXKaloIIeH
cpene;

OCYILIECTBIATh MNOUCK HH(popmanuu ¢usznyeckoro coaepkanuss B HHTepHere,
CaMOCTOSITENIBHO  (OPMYJIHPYSl TOUCKOBBIM 3alpoc, HaXOAUTh IIyTH ONpEesIeHus
JOCTOBEPHOCTH TOJYYEHHOW MHPOpPMAIMM Ha OCHOBE HMEIOIIUXCA 3HAaHUU U
JIOTIOTHUTEIbHBIX HCTOUHUKOB;

WCIOJIb30BAaTh TP BBHIMOJIHEHUU YYEOHBIX 3aJaHUM HAy4YHO-TIOMYJSIPHYIO JHUTEpaTypy
(bu3nueckoro cojiep:KaHus, CIpaBOUYHbIE MaTepHalibl, pecypchl cetu MHTepHeT, BIajeTh
npuéMaMu KOHCIEKTHUPOBAaHUS TEKCTa, IMpeoOpa3oBaHus HHPOpPMAIMM U3 OJHOU
3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIEHUS Ha OCHOBE MH(POPMALUU U3
HECKOJIbKUX  HMCTOYHUKOB  (PU3MUYECKOrO  COJAEp’KaHUs, MyOJIMYHO MPEACTaBIIATh
pe3ysbTaThl MPOEKTHOM WM HCCIENOBATEIBCKOM JESATEIBHOCTH, IPU 3TOM TI'PaMOTHO
WCIIOJb30BaTh M3YyYEHHBIH TOHATUWHBIN amnmapar Hu3ydaeMoro paszaena (usuku u
CONIPOBOKJAaTh BBICTYIUIGHHE IIpe3eHTaluel ¢ yd4éToM OCOOCHHOCTEH ayIuTOpHH
CBEPCTHHKOB.

3. Coaep:kanue y4eGHOro npeaMera
7 KIIACC

Pa3znen 1. ®usuka u €€ poJsib B NO3HAHUM OKPY:KAIOLIEr0o MUPA.

®usnka — Hayka O npupoje. SBieHus npupoapl. PU3NUECKHE SBICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, 3JIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeIMYMHBL. V3Mepenue ¢usndyeckux BenuyuH. Pu3nyeckue MPUOOPHI.
[TorpemHoCcTh U3MepeHnd. MexayHapoHas CUCTeEMa €IUHMUII.

Kak ¢usuka u apyrue ecreCTBeHHbIE HAYKH W3Y4aroT MpuUpoy. EcTecTBeHHOHAYYHBINH METO
MO3HAHUS: HAOIOJICHHE, MOCTAHOBKA HAYYHOT'O BOIMPOCA, BBIIBUIKEHHE TUIOTE3, SKCIIEPUMEHT IO
MPOBEpPKE THIOTE3, OObsICHEHHE HaOmomaemMoro spieHusa. Onucanue (U3MYECKUX SBICHUN C
[IOMOIIIBIO MOJIETIEH.

Hemoncmpauuu.

1.
2.

MexaHHuecKHe, TEIIOBbIE, TEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBIICHHS.
dusnueckue NpuOOpPHl U MpOIENypa MPSIMBIX HM3MEPEHUH aHAJOTOBBIM U IU(PPOBBIM
puOOpPOM.

Jlabopamopusie pabomot u onvimol.

agrwn e

Omnpenenenre 1eHbI JENEHUs KA H3MEPUTEIBHOTO pUdopa.

N3mepenne paccTosHUMN.

N3mepenune 00bEMa KUAKOCTH U TBEPJIOTO TeETA.

Ornpeznenenue pa3MepoB MaJIbIX TEJ.

HN3mepenne Ttemrieparypsl IpU IOMOILIM KUAKOCTHOTO TEPMOMETpAa M JIAaTYMKA
TeMIEepaTyphl.
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6. IlpoBencHume wucCClENIOBAaHUS IO TPOBEPKE THUIIOTE3bl: JAIBHOCTh MOJETA IIApUKA,
MYIIEHHOTO TOPU30HTAIBHO, TeM OOJIbIIE, YeM OOJIBIIIE BEICOTA MyCKA.

Paznen 2. IllepBoHauyanbHbIe CBeJIeHUSI 0 CTPOEHUM BellecTBA.

CtpoeHnue BeecTBa: aToMbl U MOJIEKYJIbI, X pa3Mepbl. ONbITh, JOKA3bIBAIOIINE TMCKPETHOE
CTPOEHUE BEILIECTBA.

JIBwxenue wyactul, BemiecTBa. CBS3b CKOPOCTH JABMXKEHHUS YaCTHI[ C TEMIIEPaTypoOH.
bpoynoBckoe nBmxkeHue, auddy3us. B3auMomeHCTBHE YACTHI] BEIIECTBA: NPUTSKCHHE U
OTTAJIKUBAHUE.

ArperaTtHble  COCTOSIHMSI ~ BEIIECTBA: CTPOEHHUE Ta30B, OKUAKOCTEM H  TBEPIBIX
(KpucTayinueckux) Tesl. B3auMoCBs3b MEXAY CBOWCTBAMH BELIECTB B PAa3HBIX arperaTtHbIX
COCTOSTHUSIX U UX aTOMHOMOJICKYJIIPHBIM cTpoeHrneM. OCOOCHHOCTH arperaTHBhIX COCTOSIHUNA BOJIBI.

Jemoncmpayuu.

1. HabmroneHnue O6poyHOBCKOTO IBUYKEHUSI.

2. Hab6mronenue nuddy3un.

3. Habnronenue sBIEHUH, OOBACHSIIONIUXCS TPHTSHKEHUEM WM OTTAIKHBAHUEM YaCTHII

BEIECTBA.

Jlabopamopusvie padbomot u onvimel.

1. Omenka quamerpa aToMa METOJIOM PAJZIOB (C UCTIONb30BaHUEM doTorpaduii).

2. OTmBITHI 10 HAOFOICHUIO TEIIOBOTO PACIITUPEHUS Ta30B.

3. OmBITHI M0 OOHAPYKEHUIO ACHCTBHSI CHII MOJICKYJISIPHOTO TTPUTSKCHUS.

Pasznen 3. /IBuskeHue U B3auMOAeiCTBHE TeJl.

Mexanudeckoe aBuxeHue. PaBHomepHOe U HepaBHOMepHOe JBrkeHHe. CkopocTh. CpemaHsis
CKOPOCTh MPU HEPABHOMEPHOM JIBIDKCHUH. PacuéTt myTH 1 BpeMeHH JIBIKECHUS.

SlBnenne wHepnuu. 3aKOH UWHEpUMH. B3aumonaelcTBHE TeNl KaKk NpPUYMHA H3MEHEHUS
CKOpOCTH JABWXKEHHS Tell. Macca kak mepa uHepTHOCTH Tena. [lmoTHocTh BemiecTBa. CBs3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYII B €JMHHIIE 00bEMa BELIECTBA.

Cua kak xapakTepHCTHKa B3auMoiercTBUs Ten. Cuiia ynpyroctu u 3akoH ['yka. M3mepenue
CHJIBI C TTOMOUIBIO JUHAMOMETpA. SIBIeHUE TATOTeHUS U cuiia TsokecTH. Cuia TSXKeCTH Ha APYrux
manerax. Bec tema. Heecomocth. ClOK€HHME CHJI, HANpPaBJCHHBIX 110 OJHOW MPAMOM.
PaBHoelictByromas cui. Cuiia TpeHusi. TpeHre CKOJIbKEHUS U TPEHUE MOKos. TpeHue B mpupo/ie
U TEXHUKE.

emoncmpayuu.

Habmonenne MexaHu4ecKoro JIBHKEHUS Tela.
N3mepenue ckopoCTH MPSMOIUHEHHOTO JBUKCHHUS.
Habmronenue siBjaeHMUs] HHEPIUH.
Habmronenue n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUH TeTl.
CpaBHeHHE Macc 10 B3aUMOJICHCTBHUIO TEl.
CrnosxeHue cull, HalpaBIEeHHBIX 110 OJTHOW MPSIMOH.
Jlaﬁopamopnbte pabomot u onvimel.
1. Ompenenenne CKOPOCTH PAaBHOMEPHOTO JBIDKEHHUS (IIapuKka B SKUAKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOUIIS U TaK Jaiee).
2. OmpepneneHue CpeaHEH CKOPOCTH CKOJBXKEHHs] Opycka WM IIapuka MO HaKIOHHOU
MJIOCKOCTH.
Ornpenenenre MIOTHOCTU TBEPAOTO TeENA.
4. OnbIThl, EMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHus (aedopmamyu) TPYKUHBI OT
MIPUIIOKEHHOM CHUJIBI.
5. OmnbIThl, TEMOHCTPUPYIOIINE 3aBHCUMOCTH CHJIBI TPEHHS CKOJIBKEHHUS OT Beca Tela U
XapaKTepa CONMPUKACAIOIINXCS ITOBEPXHOCTEM.

Pasnen 4. /laBieHue TBEPABIX TeJl, JKHAKOCTEH M ra3oB.

HaBnenne. CrocoObl YMEHBIICHUS] U YBEIUYEHUS JaBieHus. J[aBreHue raza. 3aBUCHMOCTD
JaBJIeHUA ra3a oT 00béMa, Temrieparypsl. llepenaua gaBieHus TBEPABIMHU TeIaMH, KUAKOCTSIMU U

ogarwnpE
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razamu. 3akoH Ilackansa. IlHeBMaTHMueckue MalIMHBI. 3aBUCUMOCTb JABJIEHUS JKMJIKOCTH OT
riyoussl. ['uapocrarnyeckuii napagokce. Coobmaronuecst cocynsl. [ napaBanuecKkiue MeXaHu3Mbl.

Atmocdepa 3emnm u armocdepHoe namieHue. [IpuumHBI CyIIecTBOBaHUS BO3IYIIHON
obomoukn 3emu. OmbiT Toppuuemnu. M3mepenue arMochepHOTO JaBlIeHUS. 3aBUCHMOCTH
aTMOC(EpHOTO JTaBJICHHUS OT BBICOTHI Haj ypoBHeM Mops. [Ipubopsl a1t u3mMepeHust aTMoCchepHOro
JTABJICHUS.

JleficTBHE >KMIKOCTH M ra3a Ha MOTPYKEHHOE B HHUX TeJo. BelTankuBaromas (apXxumenoBa)
cwia. 3akoH Apxumena. [TnaBanue ten. Bo3nyxomiasanue.

Jemoncmpayuu.

1. 3aBuCHMOCTH JIaBJICHUS ra3a OT TEMIIEPATYPHI.

2. Tlepenaua maBIICHUS KUJAKOCTHIO U Ta30M.

3. CooOmaromniecs CoCy/Ibl.

4. T'mapaBnudeckuil mpecc.

5. IlposiBnenue neiicTBus aTMOC(HEPHOTO JABJICHUS.

6. 3aBHCHMOCTH BBITAIKHBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHOM YaCcTH TeJla M TUIOTHOCTH
JKHIKOCTH.

7. PaBEHCTBO BHITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOM KUKOCTH.

8. VYcnoBue miiaBaHus TEI: IIaBaHUE WK TIOTPYKEHUE TEJI B 3aBUCHIMOCTH OT COOTHOIIICHUS
IUIOTHOCTEH Tella U )KUIKOCTH.

Jlabopamopnwie pabomel u onvimel.

1. WccnenoBanue 3aBHCHMOCTH Beca Tejla B BOJIE OT 00bEéMa MOTPYKEHHOW B JKHJIKOCTH
YacTH Telia.

2. OmpepeneHue BBITATKUBAMOIICH CHIIBI, JICHCTBYIONIEH Ha Tello, MOTPYXKEHHOE B
JKHJIKOCTD.

3. TlpoBepka HE3aBUCHMOCTH BBITAIKUBAIONICH CHIIbI, JCHCTBYIOIICH HA TEJIO B KUIKOCTH,
OT MAacchI TeJia.

4. OnpIThl, AEMOHCTPUPYIOIIHE 3aBUCUMOCTH BBITAIKHWBAIOIICH CHIIBI, JACHCTBYIOIIECH Ha
TEJO B JKHJAKOCTH, OT 00bEMa MOTPYXKEHHOW B KUIKOCTh YaCTH TeJla U OT IUIOTHOCTH
JKHUJIKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WM KOHCTPYMPOBAHHE JIOJAKHM | OIpeaesieHue e€

rpy30M0IbEMHOCTH.

Pasznesn 5. Pabora u MOIIHOCTB. JHEPrus.

Mexanuveckast pabota. MOIIIHOCTS.

[IpocThie MeXaHM3MBI: pbIvar, 0J0K, HAKJIOHHAs IJIOCKOCTh. [IpaBmiio paBHOBECHs phlyara.
[IpuMeHeHne nmpaBuiia paBHOBECHS pbluara K 0J10Ky. «30Ji0To€ nmpaBmio» Mmexanuku. KIT/] mpocthix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas sHeprus. Kunerndeckas U noTeHuManbHas sHeprus. [IpeBpaienure ogHOTO
BH/Ia MEXaHUYECKON SHEPTUU B IpYroil. 3aKOH COXPAHEHHUSI SHEPTUU B MEXAHUKE.

Hemoncmpauuu.

1.

[Ipumepbl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomel u onvimel.

1. Omnpenenenune paboOThl CHUJIBI TPEHUs TMPUH PABHOMEPHOM JIBIKEHMHM Tejla IO
TOPU30HTAJIBHON TIOBEPXHOCTH.
2. HccrnenoBanue ycaoBHM paBHOBECHUS phlyara.
3. Usmepenue KIIJI HaKJIOHHON MIIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKOH SHEPIUH.
8 KVIACC

Pa3gen 6. TenjioBbie IBJICHUS.
OCHOBHBbIE TOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOpPUHU CTPOEHMs BellecTBa. Macca u

pa3Mepsl

aTOMOB u MOJICKYII. OHBITBI, NOATBCPIKAAIOIINC OCHOBHBEIC TIOJIOKCHHUA

MOHCKyﬂﬂpHOKHHCTH‘{CCKOﬁ TCOpHUU.
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Mogenu TBEPIOTO, KUAKOTO M ra3000pa3HOro cOCTOSHUM BellectBa. Kpucramimueckue u
amop¢dHbie Tena. OObSICHEHNE CBOMCTB Ta30B, KUAKOCTEH M TBEPIBIX TEJl HA OCHOBE TOJOXKEHUI
MOJIEKYJISIDHO-KUHETHYEeCKOH Teopun. (CMmauMBaHME U KallWUIIpHbIE SBIEHUs. TemioBoe
paciIupeHHe U CxKaTHe.

Temneparypa. CBsA3b TeMmmepaTypbl CO CKOPOCTBbIO TEIJIOBOIO JBM)KEHMSI YACTHIL.
Buytpennss sHeprus. CriocoObl U3MEHEHUsI BHYTPEHHEHW SHEpruu: TeIionepeaaya U COBEPILEHNE
paboThl. Bujsl Temonepenayu: TeIIONPOBOIHOCTh, KOHBEKIUS, U3ITyYCHHUE.

KommuectBo TemnoTel. YaenpHas TEMIOEMKOCTh BellecTBa. TemIooOMEH U TeIIoBOe
paBHOBecHe. YpaBHEHUE TeIuloBoro OanaHca. [lnaBieHue M OTBepAEBaHME KPUCTANIMYECKUX
BEIIECTB. YJenbHas TemioTa IuUiaBieHus. I[lapooOpazoBanme u kouaeHcauus. Hcmapenue.
Kunenue. VYnenbHas Ttemiora napooOpa3oBaHMs. 3aBUCHUMOCTb TEMIIEPATYpbl KHUIIEHHUSI OT
aTMOC(hepHOTO TaBJICHHUS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIIMBa. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[Ipunnunsr pabGotel  TemnoBbix asurateneid KIIJ[ TemoBoro nBurartens. TeruioBble
JIBUTATEJIHN U 3aLIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MPEBpAILEHUs] JHEPTUH B TEIUIOBBIX IIpoLEccax.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO IBIKEHUS.

Ha6mronenue auddysun.

HalGnronenue siBeHnii cMaunBaHUs ¥ KalTWJUSIPHBIX SIBJICHUH.

Habntoienue TemnoBoro paciupeHust Tei.

W3menenue naBieHus ra3a npyu U3MEeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.

[IpaBuina u3mMepeHus TemMneparypsl.

Buael Tenonepenayu.

OxnakJieHue Mpu COBEPLICHUHN PaOOTHI.

Harpesanue npu coBepiieHUN padOThl BHEUTHUMH CHUIIaAMH.

0. CpaBHeHHE TEMIIOEMKOCTEH pa3IMUHbIX BEIIECTB.

1. HaOmronenme KumeHus.

12. HabmroieHue nocTosHCTBa TEMIIEPATyphl PHU TUIaBICHUH.

13. Mozenu TEIUIOBBIX ABATaTEIEH.

Jlabopamopnwie pabomel u onvimel.

OnpIThI 10 OOHAPYKEHUIO ICHCTBUS CHIJI MOJIEKYIISIPHOTO IPUTSKEHUS.

OMnBITHI 10 BBIPALIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WIIM caxapa.

OnpIThI 10 HAOTIOACHUIO TEIIJIOBOTO PACIIMPEHUSI Ta30B, KUAKOCTEH U TBEPBIX TEII.

Omnpenenenue AaBlieHUs BO3yXa B OalsIOHE MITTPHILIA.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JIaBJICHHMS BO3JyXa OT ero o0béma u

HarpeBaHus WU OXJIAKICHUS.

[IpoBepka TruMOTE3bl JIMHEWHOW 3aBUCHUMOCTH JJIUHBI CTOJOMKA JKUIKOCTH B

TEPMOMETPHUECKOMN TPyOKe OT TeMIIepaTyphbl.

7. HaOmronenue uW3MEHEHHsS BHYTPEHHEH JHEpPruM Teja B pe3ylibTaTe Teruionepenadyud u

paboThI BHEIITHUX CHUIL.

HccnenoBanue siBieHUs TEII000MEHA PU CMEIIUBAHUN XOJIOJHON U TOpsiueit BOBI.

9. OmpeneneHue KOTUYECTBA TEILIOTHI, MOJTYYEHHOTO BOJOM MPHU TEIII00OMEHE C HAarpeThiM
METAJUTMYECKUM LUITUHAPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca uCHapeHusl.

12. Onpenenenrie OTHOCUTENHHON BIAKHOCTH BO3TyXa.

13. Ompenenenue yneabHOUM TEIUIOTHI MIJIABICHUS JIb/IA.

Pasnes 7. duiekTpryeckne ¥ MATHUTHBIE SIBJICHHUS.

RPRoOoo~NRwNE
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Dnektpusaius Tei. J[Ba poaa 3ieKTpUUYecKHUX 3apsiioB. BzanmonelcTBue 3apsyKEHHBIX TEll.
3akon Kynona (3aBUCHMMOCTb CHJIBI B3aUMOJICUCTBUS 3apsKCHHBIX TN OT BEIUYUHBI 3apsoB U
PAcCCTOSTHUS MEXKTy TeIaMu).

Dnektpuyeckoe mosie. Hampsoxk€HHOCTH 3neKkTpuyeckoro mnojis. [lpunimn cyneprno3unuu
NIEKTPUYECKUX IT10JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DJIEeMEHTApHbIN AieKTpuueckuil 3apsaa. CTpoeHue atoma.
[IpoBOAHMKY U AMDIEKTPUKH. 3aKOH COXPAHEHUS FICKTPUUECKOTO 3apsia.

DNEeKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAaHUS DJEKTPUUYECKOTO TOoKa. McTouHMKH
MOCTOSTHHOTO TOKa. JIeHWCTBHS 3JIEKTPUYECKOTrO0 TOKa (TEIUIOBOE, XUMUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onexktpuueckass uenb. Cuna TOKa. Onekrpuueckoe HampspkeHue. ComnmpoTHBIEHHE
MPOBOJIHUKA. YJIeJTbHOE CONPOTHBJICHHE BemecTBa. 3akoH OMma g ydacTKa  IIETIH.
[TocnenoBarenbHOE U MapaIEIbHOE COSTMHEHNE TIPOBOTHUKOB.

Pabota n MoOIIHOCTP A5eKTpuYecKoro Toka. 3akoH J[xoyns—JIeHuna. DnexkTpuueckue Lenu U
MOTPEOUTEINHN AIIEKTPUUECKOM dHEeprun B ObITy. KopoTKoe 3aMbIkaHue.

[TocrostHHbie MarHuThl. B3anMmoAECTBHE TOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJI€.
MarnuTtHOoe noJjie 3eMJIM U €ro 3HA4eHHe I *Ku3Hu Ha 3emie. OnbIiT Dpcerena. MarautHoe mosie
AIEKTpUYECKOTO TOKa. [I[puMeHeHne 3eKTpOMAarHuTOB B TEXHUKE. JIeicTBMEe MAarHWTHOTO MOJIs Ha
MIPOBOJTHHUK C TOKOM. DJIEKTPOJABUTATEIb MIOCTOSTHHOTO TOKa. Mcronp30BaHme 2JEKTPOABUTATENEH B
TEXHUYECKUX YCTPONCTBAX M HA TPAHCIIOPTE.

OnbiTel  @apaned. SBieHue  ANEKTpOMArHUTHOW — wHAyKuuu. [lpaBmio  Jlenna.
OnekrporeHeparop. CrnocoObl TMOMYYEHHS JIEKTPUUYCCKON HSHEPTHH. OJIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTUH.

Hemoncmpayuu.

DIeKTpu3aius Tell.

JIBa posia ANEeKTPUYECKUX 3apsA0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO U ACHCTBHE 3JIEKTPOCKOIIA.

DneKTpocTaTU4YeCcKas HHIYKIHUS.

3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.

[IpoBOAHMKY U AUDIIEKTPUKH.

MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

HcToyHuky NOCTOSTHHOTO TOKA.

JIefCTBHUS 3IEKTPUYECKOTO TOKA.

0. DIeKTpUYECKHI TOK B KUIKOCTH.

1. I"a30BBIit pa3ps.

12. 3mepenue cuiibl TOKa aMIEepPMETPOM.

13. U3mepenue 31MeKTpHUUecKOro HanpsKeHUs! BOIBTMETPOM.

14. PeocTaT 1 Mara3uH COMPOTUBIICHHIA.

15. B3aumoeiicTBrEe NOCTOSTHHBIX MarHUTOB.

16. MonenupoBaHue HEBO3MOXXHOCTHU Pa3/ieTICHHs MOTIOCOB MarHUTA.

17. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18. OmeIT Opcrena.

19. MarauTtHoe noje Toka. JJIeKTPOMarHur.

20. JleficTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

21. DnexkTpoABUraTeib MOCTOSHHOTO TOKA.

22. ViccnenoBaHue SIBIEHUS dNIEKTPOMArHUTHON MHIYKIUH.

23. OnbiTel Dapajes.

24. 3aBUCHMOCTH HAIPaBJICHHS HHIYKIIMOHHOTO TOKA OT YCIOBUM €r0 BOSHUKHOBEHHUS.
25. DrnekTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopusie pabomot u onvimol.

1. OnbIThl O HAOTIOJCHUIO YNIEKTPU3AIUU TNl MHAYKIUEH U TIPU COTPUKOCHOBEHHUH.
2. HccnenoBaHue AEMCTBHS AIEKTPUUYECKOTO MOl HA TPOBOJHUKHU M TUDIICKTPUKH.
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COopka u mpoBepKa padOTHI IEKTPHUECKOH IIETTH MTOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUJIbl TOKA.

N3mepenue u peryaupoBaHue HapsHKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYILETO 4Ye€pe3 PE3UCTOP, OT CONPOTUBICHUS
pe3ucTOpa U HANPSKEHUS HA PE3UCTOPE.

7. OMbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH SJIEKTPHUUYECKOTO COMPOTHUBIICHHS IMPOBOIHUKA

OT €r0 JUIMHBI, IJIOLIa/Id OTIEPEYHOI0 CEUYEHUs U MaTepuaa.
8. TlpoBepka mpaBmia CIOXKEHUS HAMPSHKCHHWHA MPH MOCIIEIOBATCIFHOM COCTUHEHHUH JIBYX
PE3UCTOPOB.

9. IIpoBepka mpaBuiia JjIsl CUJIBI TOKA MPH NMAPAJUIETBHOM COSTUHEHUN PE3UCTOPOB.

10. Onpenenenne pabOTHI AIEKTPUYECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOpP.

11. Onpenenenrie MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIAEISEMOI Ha PE3UCTOPE.

12. UccnemoBanue 3aBUCHMOCTH CHIIBI TOKA, HJIYIIETO Yepe3 JaMIIOUuKy, OT HampsHKSHUS Ha

HEM.

13. Onpenenenne KI1J] HarpeBarens.

14. ViccnenmoBanne MarHUTHOTO B3aUMOJICHCTBHS TIOCTOSIHHBIX MarHUTOB.

15. I3ydyeHne MarHuTHOTO TIOJS TOCTOSHHBIX MArHUTOB TpU HUX OOBEIUHEHHH U

pa3ieneHun.

16. UccnemoBanue IEHCTBUS IIEKTPUIESCKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTDH CHJIBI B3aUMOJICUCTBUSI KATYIIKH C TOKOM H

MarHuTa OT CHJIbI TOKa M HANPaBIICHUS TOKA B KaTYIIIKE.

18. N3y4eHne NeCTBHS MArHUTHOTO ITOJISI HA TIPOBOJIHUK C TOKOM.

19. KonctpynpoBanue 1 u3ydeHue paboThl JEKTPOIBUTATEIS.

20. Usmepenne KII]] anekTpoaBuraTeibHOM YCTAHOBKHY.

21. OnbITEl TO HCCIEAOBAHUIO SIBICHUS DJIEKTPOMAarHUTHOM WHIYKIMU: UCCIIEJOBAHHE

W3MEHEHNH 3HAYE€HMsI U HANIPABIICHUSI MHIYKIIMOHHOTO TOKA.
9 KITIACC

Pa3nen 8. Mexanu4yeckue siBJICHUS.

Mexannueckoe ABwKeHHE. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBWKEHHUA. PaBHOMepHOe mpsMoJuHEHHOe JBWKeHHe. HepaBHOMepHOe
npsAMoMHENHOe JBWKeHHe. CpenHsis W MIHOBEHHas CKOpPOCTh Tella NpH HEPAaBHOMEPHOM
JBUKECHUM.

Yckopenue. PaBHOyCKOpeHHOE TpsiMOJIMHEHHOEe aBrkeHue. CBoOomHOoe maneHue. OmnbIThl
lanunes.

PaBHOMepHOEe nBukeHHE 1O OKpyKHOCTH. llepmon m wactora oOpamienus. JluneliHas u
yIi0Bas CKOPOCTH. LIeHTpOCTpeMUTENIBHOE YCKOPEHHE.

[TepBriit 3akoH Hprotona. Btopoi 3akon Hbrorona. Tperuit 3akoH Hprorona. Ilpuniuun
CYIEPIIO3UINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TpeHHUs CKOJIbXEHUS, CUjla TPEHHS MTOKOS,
JIpYTrue BUIbl TPEHUSL.

Cuna TSDKECTH U 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpEHHE CBOOOJHOTO MaJaeHHUs.
JIBuxenue mnanet Bokpyr Connna. [lepas kocmMudeckas ckopocts. HeBecOMOCTh U eperpy3Ku.

PaBHOBecue marepuanbHOl Touku. AGcomoTHO TBEPAOE Teno. PaBHoBecue TBEPAOro Tena C
3aKpEIUIEHHOM OChIO BpaleHuss. MoMeHT cuiibl. LleHTp TsokecTu.

Nmnynsce Tena. W3menenne ummnynbca. MMmnynabc cuiibl. 3aKOH COXpPAaHEHUS] UMITYJIbCA.
PeakTuBHOE NBMXKEHUE.

Mexannyeckass pabota W MOIIHOCTh. PabGota cun TspkecTd, ynpyroctd, TpeHus. CBs3b
Hepruu u paboThl. [loTeHImanbHAsE SHEPrusi Tena, MOAHITOTO HAJ MOBEPXHOCTHIO 3EMIIH.
[loreHunaneHas sHeprust cxkatol npyxunsl. Kunermueckas sHeprus. Teopema 0 KMHETHUECKOU
SHEPruu. 3aKOH COXpaHEHUsI MEXaHUUECKON IHEPTUU.

emoncmpayuu.

1. HabGmroneHne MEXaHU4YEeCKOTO JIBIKEHHS Tella OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.
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CpaBHeHue nyTed W TPAeKTOpPUI JABWKEHHS OJHOTO M TOTO K€ TeJa OTHOCUTEJIBHO
pa3HbIX TEJI OTCUETA.

N3mepenue ckopocTy U yCKOPEHHUsI IPSAMOJIMHEHHOTO ABUKCHUS.

HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOTO JIBUKECHMUS.

Habnronenue nBHKeHHS Tela 10 OKPYKHOCTH.

Habmronenue MexaHM4ecKuX SIBJICHUH, MPOUCXOAAIuX B cucrteMe orcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JBI)KEHHH OTHOCHTEJFHO KaOMHETa (hU3UKH.
3aBUCUMOCTb YCKOPEHUS TeJla OT MAcChl TeJa U ICUCTBYIOIIEH HAa HETO CHUJIBI.
Habmronenue paBeHcTBa CUJl IIPU B3aUMOIEHCTBUU TEJL.

N3meHeHune Beca Tena Ipu YCKOPEHHOM JIBUKCHUM.

. Ilepenada nMmynsca npyu B3aMMOIECHCTBUH TEIL.

. [IpeoGpa3oBanust SHEPTUU NPU B3aUMOJAECUCTBUH TEJl.

. CoxpaHeHue UMIysbca PU HEYNIPYTroM B3aUMOJEHCTBUH.

. CoxpaHeHue uMmynbca Mpu a0COJIFOTHO YIPYTOM B3aUMOJEHCTBUH.

. Habnmoienue peakTHBHOTO JBUKEHHUS.

. CoxpaHeHre MEXaHMYECKON YHEPTUH NPU CBOOOTHOM IaICHUHU.

. CoxpaHeHre MeXaHMYECKON SHEPTUH NPU IBWKEHUH TeJa MO JEHCTBUEM MPYKUHBI.

Jlabopamopnuie pabomul u onvimel.

1.

2.

o~

10.

11.

KonctpynpoBanue Tpakrta Uil pa3rOHa M JaJIbHEWIIET0 PAaBHOMEPHOIO JBH)KEHUS
IrapuKa U TCIICKKH.

Omnpenenenre cpeaHei CKOPOCTH CKOJBKEHHUS Opycka WM JBUXKEHHS IIapuKa IO
HAaKJIOHHOM IUIOCKOCTH.

Omnpenenenre YCKOpPEHMsI Tela IPU PABHOYCKOPEHHOM JBIM)KEHHUH 110 HAKJIOHHOU
IJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JBHMXEHHMU 0Oe3
HayaJIbHOM CKOPOCTH.

IIpoBepka runotespl: €ciau MpU PaBHOYCKOPEHHOM JABMXEHMU 0€3 HaualbHOM CKOPOCTH
IIyTH OTHOCATCS KAaK psii HEUETHBIX YHUCEJ, TO COOTBETCTBYIOIME MPOMEXYTKH BPEMEHH
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CWJIBI TPEHHUS CKOJIBKEHHS OT CHJIbl HOPMaJbHOTO
JIABJICHMUSL.

Omnpenenenne ko3 duimenTa TpeHus: CKOIbKEHHUS.

Omnpenenenne )XECTKOCTU MPYKHUHBI.

Omnpenenenue paboOThl CHUJIBI TPEHUS IPU PABHOMEPHOM JIBKEHMHM Tejla IO
TOPU30HTAIBHONW IOBEPXHOCTH.

Omnpenenenue paboOThl CUJIBI YIPYrOCTH IpU HOAbEME TIpy3a C HCHOJIB30BAHUEM
HEMOJBM)KHOTO U TOJBMYKHOTO OJIOKOB.

W3yueHue 3aKoHa COXpaHEHUs SHEPTUU.

Paznen 9. Mexannueckue Ko0J1e0aHUA U BOJHEI.

KonebarenpHoe nmwkeHue. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHMH: TEPHOJ, YacTOTa,
amruiutyna. MaremaTuyeckuii W OPYKUHHBIM  MasTHUKU. [IpeBpamieHue »Hepruu Mpu
KOIe0aTeIbHOM IBIDKEHUU.

3aryxaromue koyiebanus. BoiHykaeHHbIe KoneOaHusa. PezoHanc. MexaHWYecKHe BOJHBI.
CBoiicTBa MexaHHuYeCKHX BOJH. [IpojoabHbIe M MonepeyHble BOIHBL. J[JIMHA BOJIHBI U CKOPOCTh €€
pacnpoctpaHeHus. MexaHn4ecKue BOJIHBI B TBEPJIOM Telle, CEHCMUUYECKHUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa 1 BeicoTa TOHA. OTpaxkeHue 3Byka. MH(pa3Byk U yabTpa3ByK.

emoncmpayuu.

1. HaGmronenue xoneOaHuil T Mo IeHCTBUEM CHIIBI TSHKECTH U CHITBI YIIPYTOCTH.
2. Habmopnenue xonebanuil rpy3a Ha HUTU U HA TIPY>KUHE.

3. HabGnronenue BBIHYXICHHBIX KOJIEOaHUN U pe30HaHCA.

4. PacnpocTpaHeHHe IPOJ0IbHBIX U MOTIEPEYHBIX BOJIH (HA MOJIENN).

5. HabnromeHne 3aBUCIMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
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6. AKyCTHYECKHi pe30HaHC.

Jlabopamopusie padbomot u onvimul.
1.
2.
3.

6.

7.

Paznes 10. DinekTpoMarHuTHOe 1M0J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMarHuTHOE MoJjie. DJIEKTPOMarHiuTHbIE BOTHBL. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH.
[Ikaa 3neKTpOMarHUTHBIX BOJIH. VCIIOIB30BaHNE AIIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

emoncmpayuu.

1. CaoiicTBa IEKTPOMArHUTHBIX BOJIH.

2. BouHOBBIE CBOICTBA CBETA.

Jlabopamopnwie pabomel u onvimel.

1. W3ydeHue CBONCTB 3JI€KTPOMArHUTHBIX BOJH C MMOMOUILI0 MOOMIIBHOTO TesedoHa.

Pa3znes 11. CBeTOBbBIE AABJICHUS.

JlyaeBas mopenb cBera. Mcrounuku cBera. llpsiMmonmHelHOE pacnpoCTpaHEHHE CBETa.
3atmenus Cousiaia u JIynel. Otpaxkenue ceera. [lnockoe 3epkano. 3aKOH OTpaKEHHS CBETA.

[Ipenomiienne cBeta. 3akoH mpesomieHusl cBeta. [lojlHOe BHyTpeHHEE OTpakKe€HUE CBETa.
Hcnonb30BaHne NOJHOTO BHYTPEHHETO OTPaXXEHHS B ONTHUYECKUX CBETOBOJAX.

Jlunza. Xon mydeid B nmuH3e. OnTuyeckas cuctema (poroamnmapara, MUKpPOCKOIIA M TEJIECKOTIA.
I'nma3 kak ontuyeckas cucteMa. bn3opykoCTh U 1aabHO30PKOCTb.

Pasznoxxenue Oenoro csera B crekTp. OnbiTel HetoToHa. CliojkeHHE CIIEKTPAIbHBIX I[BETOB.
Hucnepcus cBera.

emoncmpayuu.

wWoNk~ WM E

Onpenenenre 4acToThl U IEpUO/ia KojaeOaHU MaTeMaTHYeCKOro MasTHHKA.
Omnpenenenne 4acToThl U eproia KojaeOaHui NpyKUHHOTO MasTHUKA.

HccnenoBanue 3aBUCHMOCTH IE€pHOJa KoJIEOAHWH IOABEIIEHHOTO K HUTH Ipy3a OT
JUTUHBI HATH.

HccnenoBanue 3aBUCUMOCTH IE€pHOJA KOJEOAHUM NPYKUHHOTO MAasTHUKA OT MAaccChl

rpysa.
[IpoBepka HE3aBUCHMOCTH NEepHUoa KoyieOaHH Ipy3a, OABEIIEHHOTO0 K HUTH, OT MacChl

rpysa.

OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh IEpHo/ia KOJIEOaHUH NPYKMHHOTI'O MasiTHUKA
OT MaccChl I'py3a U XKECTKOCTH MPYKUHBI.

N3mepenue yckopeHust CBOOOTHOTO MaJIeHHUSL.

[IpsimonuHelHOE pacpoCTpaHEHUE CBETA.

OtpaxxeHue cBera.

[Tonydyenue n300pakeHUI B TUIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.

OnTHyeckuii CBEeTOBO,.

Xoa mydeii B coOuparolieit TuH3e.

X0 nyder B pacCEeUBarOLLIEH JIMH3E.

[Tonyuenue n300pakeHH ¢ TOMOIIBIO JIUH3.

[Tpunnunm nefictBus Goroarapara, MUKPOCKOTIA M TEJIECKOTIA.

10. Mopens riasa.

11. PaznoxxeHue Genoro cBeTa B CIIEKT).

12. Tlonyuenue 6e10ro CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopusie pabomot u onvimol.

1.
2.
3.

o ok

HccnenoBanue 3aBUCUMOCTH YIJla OTPaKEHHsI CBETOBOTO JIyda OT yrija HaJeHHUs.
N3ydeHne xapakTepuCTUK H300pakeHUsI IPEAMETa B TUIOCKOM 3epKalie.

HccnegoBanue 3aBUCMMOCTH yrila IPEIOMJIEHUsI CBETOBOIO Jiyya OT yrja MajeHusi Ha
TPAHUIIE «BO3AYX—CTEKIIO».

[Tonyuenue n300pakeHH ¢ TOMOIIBIO COOMPAIOIIEH TNH3HI.

Omnpenenenre (HOKYCHOTO PaCCTOSHUS M ONTUYECKON CHIIBI COOUPAIOIIEH TUH3BI.

OnBITHI IO Pa3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.
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7. OmeIThl TO BOCHPHUSATHIO IBETAa IMPEIAMETOB IpPHU HMX HAOIIONEHUH 4Yepe3 I[BETOBBIC
GUIBTPHIL.

Pa3nen 12. KBanToBbBIE SIBJICHHS.

OmnbiTel Pezepdopna u miaanerapnas mozenb aroma. Mogens atoma bopa. Vcnyckanue u
IOTJIONIEHUE cBeTa aTOMOM. KBaHThI. JIMHENHYaThle CIIEKTPHI.

PamnoaktuBHoCTh. Anbda, Oeta- u ramma-uznydeHus. CTpoeHHE aTOMHOTO Sapa.
Hykinonnas ™opnens aromMHoro sapa. M3oronbl. PanmoaktuBHble mnpeBpamieHusd. llepuon
[10JIypacnaia aTOMHBIX sJIEp.

SAnepHble peakuu. 3aKOHbI COXpPAaHEHMs 3apsiI0BOTO M MAacCOBOTO YMCEI. DHEPrUs CBSI3U
aToMHbIX sifiep. CBs3b Macchl U dHepruu. Peakiuu cuHTe3a u aeneHus saep. VcTouHuKH SHEpruu
ConHua u 3B€37.

SAnepHas sHepreTuka. JleicTBUS paMOAKTUBHBIX U3JIyYEHHUI Ha )KUBBIE OPTaHNU3MBI.

Jemoncmpayuu.

CrieKTphl U3JIy4yeHUs U TOTJIOMICHHUSL.

CrieKTphl pa3Iu4HbIX [a30B.

Criextp BoAOpO/Ia.

Habmronenue TpekoB B kamepe BuibcoHa.

Pabota cuérunka HOHU3UPYIOMIUX U3TYUECHH.

Peructpanus n3nydeHus NpupoJHbIX MUHEPAJIOB U MPOJTYKTOB.

ﬂaﬁopamopubw pabomot u onvimol.

1. HabmroneHue CIUIOMIHBIX U JIMHEHYAThIX CHEKTPOB U3JIy4EHUSI.

2. HccrenoBanme TpPEeKOB: HM3MEPEHHWE OSHEPrHMHM 4YacTHIBI 110 TOPMO3HOMY IyTH (IO

dboTorpadusim).

3. H3mepenwne pagnoakTHBHOTO (OHA.

IToBTOPUTENbHO-00001IAOIIHUIA MOAYJIb.

[ToBTOpHUTENBHO-0000IIAIONTNIT MOTYSIb TIPEHA3HAYEH JJIs CHCTEMAaTHU3aIlud U 0000IeHus
MIPEIMETHOTO COJIEP’KAHUS U OIbITa AEATEIbHOCTH, MPHUOOPETEHHOTO MPU M3YUYEHUHU BCEro Kypca
¢bu3ukM, a TakXke i MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHY MO (QHU3UKe s
00yJaroIMXxcsi, BRIOPABIINX 3TOT YIYCOHBIN MPEIMET.

[Ipy u3yyeHUM NAHHOTO MOJIYJSl PEaTUu3yIOTCAd U CUCTEMATU3UPYIOTCA BUIBI ACSITEIBHOCTH,
Ha OCHOBE KOTOPBIX 00ECIEeUNBAETCS TOCTHKEHUE TIPEIMETHBIX U METAPEeIMETHBIX TIAHUPYEMBbIX
pe3ynbTaToB 00ydeHus, (OpMHUpYETCS €CTeCTBEHHOHAY4YHas IpaMOTHOCTb: OCBOCHHE HAyYHBIX
METO/IOB HCCIICJIOBAHMS SIBJICHUNH NPUPOJBI U TEXHUKU, OBJIAJICHUE YMEHUSMU OOBSICHATH
(buznyeckue sSBICHUS, IPUMEHSS MOJTyUYEeHHbIC 3HAHMSI, pelIaTh 3a/1a4k, B TOM YHCIIE€ Ka4YeCTBEHHbIE
U SKCIIEpUMEHTAJIbHBIE.

[IpyHUMNIMAIBHO JEATENBHOCTHBIA XapakTep JAAHHOIO pa3fesia peaju3yercs 3a Cu€T TOoro,
9YTO 00yUaroLUeCs BHIMOIHSIOT 33/1aHUs, B KOTOPBIX UM Ipeaiaraercs:

Ha OCHOBE MOJYYEHHBIX 3HaHUN PACIIO3HABATH U HAYUYHO OOBICHATH (pU3MUECKUE SBICHUS B
OKpYXarollel MPUpoJie U NOBCEIHEBHOMN KU3HU;

WCIOJIb30BaTh HAy4YHbIE METOJbI HCCIEeNOBaHUS (PU3UUECKHUX SIBJICHHUM, B TOM 4YHUCIE IS
MIPOBEPKHU TMIOTE3 U MOJTYyYEHUSI TEOPETHUECKUX BBIBOJIOB;

OOBSCHATH, HAaydyHblE OCHOBBI HauOoliee BAXKHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJOTHUH,
HarpuMep, MPaKTUYECKOTO MCIOJIb30BAHUS PA3IMUYHBIX MCTOYHHKOB 3HEPIMU HAa OCHOBE 3aKOHA
MpEBPAIICHUS U COXPAHEHUS BCEX N3BECTHBIX BUJIOB SHEPIUU.

ok wnE

4. TemaTH4eckoe MIAHUPOBAHUE

7 kaace
Koaunuecro yacos JIeKTPOHHbBIE
Ne HaumenoBanue
n/ | pasgenoB u TeM | Becer | Kontponbn | Tlpakruueck (unpporbic)
n NPOrpamMMbl pﬁ p 5 odpa3oBaTebHbIE
porp 0 ble padoThI ue padoTsbl pecypes!
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Pa3nes 1. @u3uka u e€ poJib B NO3HAHMHN OKPY/KAIOLIEro MIUpa

PrsiKa - HAVKL © bubnmmoreka HOK
11 K 2 https://m.edsoo.ru/7f416
IPUPO/IC
194
PrsIeCcKIe bubmmoreka HOK
1.2 2 1 https://m.edso00.ru/7f416
BCIIMUYNHBI
194
EcrtecTBeHHOHAy4YH bubnuoreka HOK
1.3 BIi Meron | 2 1 https://m.edso00.ru/7f416
IMO3HAHUSI 194
Wroro mo pazueny 6

Pa3nea 2. IlepBoHauyasnbHble CBeJleHUSI 0 CTPOCHMH BellecTBA

C bubmmoreka HOK
2.1 TpocHHe 1 https://m.eds00.ru/7416
BEIIECTBA
194
JBr>xeHue u bubnuoteka HOK
2.2 B3aUMOJIEHCTBHE 2 1 https://m.edsoo.ru/7f416
YaCTHUI| BEILIECTBA 194
ArperarHble bubnuoreka [HOK
2.3 COCTOSIHUSA 2 https://m.edsoo.ru/7f416
BEIIECTBA 194
Hroro mo pazaeny 5
Paznen 3. /IBu:keHHe U B3aUMO/ieiicTBUE TeJl
MeXAHIIECKOe bubnmmoreka IHOK
3.1 XAHIHACCK 3 https://m.edso0.ru/7f416
JIBYKEHUE
194
Mhepwis,  Macea bubnuoreka [HOK
3.2 P, 4 1 https://m.edso0.ru/7f416
IUIOTHOCTE
194
bubnuoreka [HOK
3.3 Cuna. Bunsl cun 14 2 https://m.edsoo.ru/7f416
194
Utoro no pazneny 21

Paznea 4. /laByienune TBEPABIX TeJ, JKUAKOCTE U ra3oB

JlaBleHueE.
Hepenaua bubnuoteka [HOK
4.1 AABIICHIA 3 https://m.edsoo.ru/7f416
TBEPIABIMU TEJIAMH, 194
KHIKOCTIMH u =
razamu
Jlapenu bubnuoteka [HOK
4.2 crme 5 https://m.edsoo.ru/7f416
KHIKOCTH
194
bubnuoreka 1IOK
4.3 Atmocheproe 6 https://m.edsoo.ru/7f416
JIaBJICHHC

194
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[elictBue

KHAKOCTH U Tasa bubmorexa LOK
4.4 A ) 7 1 3 https://m.edso0.ru/7f416
Ha MOTPYKEHHOE B 194
HUX TCJIO =
Hroro no pazgeny 21
Pa3nes 5. PaGora u MOIHOCTDb. DHeprus
PaGora u bubmmoreka [HOK
5.1 3 1 https://m.edsoo.ru/7f416
MOIITHOCTD 194
MpocThie bubmmoteka [HOK
5.2 p 5 1 https://m.edsoo.ru/7f416
MEXaHU3MBI
194
MexaHnu4deckas bubmmorexa HOK
5.3 4 1 1 https://m.edsoo.ru/7f416
SHEPTUst 194
Hroro mo pazgeny 12
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO
YJACOB I10 68 3 12
ITPOI'PAMME
8 KJIACC
Kosan4yecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue
n/ | pasgenoB U TeM | Beer | Konrpoabn IpakTHYeck (wnpposrIe)
p p oOpa3oBarTe/ibHbIE
I NpOorpamMmsbl 0 ble padoThI e padoThbl pecypebl
Pa3znea 1. TenioBbie siBJICHUSA
Crpoenue u bubnuoteka [HOK
1.1 CBO#CTBA 7 https://m.edsoo.ru/7f418
BEIIECTBA lce
TelLIoBLLE bubnuoreka HOK
1.2 21 1 5 https://m.edsoo.ru/7f418
MIPOIIECCHI 1ce
Utoro no pazneny 28
Paspen 2. DilekTpHYecKHe H MATHUTHBIE SIBJICHUSI
DNEeKTpUYECKUE
3apsbl. bubnunoreka HOK
2.1 3apspKeHHBIC 7 1 https://m.edsoo.ru/7f418
Tena H nX 1ce
B3aHUMOICHCTBHUE
IlocTosiHHBIN bubnuoreka HOK
2.2 ANIEKTPUUYECKHHA 20 1 7 https://m.edsoo.ru/7f418
TOK lce
23 MarHuTHbIe 6 1 15 bubnuoreka LHOK
' SIBJICHUS ' https://m.edso0.ru/7f418
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1ce
DJIEKTPOMarHuTH bubnmotexa HOK
2.4 P 4 https://m.edsoo.ru/7f418
ast MHIYKIUS lce
Wroro mo pazueny 37
PesepBHOE BpeMms 3
OBIIEE
KOJIMYECTBO
YACOB 1o 68 3 14.5
I[TPOI'PAMME
9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue (uadpoBbIc)
n/ pa3fenoB U TeM | Bceer | KoHTpoJbH IIpakTuyeck o6pa ;; S ——
n NporpamMmsbl 0 bie padoThI ue padoThl pecypesI
Pa3nen 1. Mexannueckue siBJeHUsl
1\/}[;1):16{11;1;:01(06 " bubnmmoreka HOK
1.1 . 10 1 https://m.edsoo.ru/7f41a
CIIoCcoObI ero 436
OTIMCAHUS -
BzaumonerictBue bubmmorexa HOK
1.2 s 20 1 3 https://m.edsoo.ru/7f41a
TeN 436
3AKOHLL bubnmmoreka IHOK
1.3 10 3 https://m.edsoo.ru/7f41a
COXpaHEHUs 436
Hroro no pazgeny 40
Paznen 2. Mexann4uecKue K0JIe0aHUA U BOJHBI
MexaHu4yeckue bubmnorexa HOK
2.1 7 3 https://m.edsoo.ru/7f41a
KoJIeOaHMs 436
MexaHn4yeckue bubmorexa HOK
2.2 8 1 3 https://m.edsoo.ru/7f41a
BOJIHBI. 3BYK 436
Hroro no paszneny 15

Pasznen 3. BHeKTPOMaFHHTHOG 110J1€ M 3JIEKTPOMATrHUTHBIC BOJTHbI

(?geKTpr?x;rHHTi bubnuoreka I[HOK
3.1 5 2 https://m.edsoo.ru/7f41a
3IEKTPOMAarHUTH 426
bI€ BOJIHBI —
Uroro no pazgeny 5
Pa3znen 4. CBeToBLI€C IBJICHUSA
4.1 3aKOHbI ‘ 7 ’ 2 bubnuoreka I[TOK
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pacrpocTpaHeH! https://m.edsoo.ru/7f41a
s CBeTa 4a6
JIuH3BI u bubnmmoreka HOK
4.2 OIITHYECKUE 6 3 https://m.edsoo.ru/7f41a
puOOpHI 4a6
Paznoxxenue bubnuoteka HOK
4.3 Oemoro cera B | 3 2 https://m.edsoo.ru/7f41a
CHEKTP 4a6
Wroro mo pazueny 16
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
Ucnyckanne u bubnuoreka HOK
51 MOTJIOLICHUE 4 1 https://m.edsoo.ru/7f41a
CBETa aTOMOM 436
CIpoeriie bubmmoreka HOK
5.2 P 6 1 https://m.edsoo.ru/7f41a
aTOMHOTO sijIpa 426
AeDHbLE bubnmmoreka [HOK
5.3 b 7 1 https://m.edsoo.ru/7f41a
peaxuu
4a6
Hroro no pazneny 17
Pasnen 6. [loBTopuTe/1bHO-00001IAK0 M MOAYJIb
[ToBTOpenne  u
0000meHne bubnmmoreka IHOK
6.1 COJICPKAHHMS 9 2 https://m.edsoo.ru/7f41a
Kypca (pU3uKH 3a 436
7-9 kmacc
Hroro mo pazgeny 9
OBUIEE
KOJIMYECTBO
YACOB 110 102 21
I[TPOIT'PAMME

5.Cnoco0b1 o11eHKH TOCTHKEHUSI YYalIMMHUCS MJIAHUPYEMBbIX pe3y/bTaToB

I[J'Iﬂ OLCHKU JOCTUIKCHHUA YYANIUMUCH TUIAHUPYEMBIX PE3YJIIBTATOB IIO (I)I/I3I/IK6 MOXHO
HCII0JIb30BATh CJICAYIOIINC CIIOCOOBI:

1.

N

CraproBas guarHoctuka. OHa NpOBOJUTCS MEpPEea U3YYEHUEM pa3/esioB MO MpPEeIMETy U
HAlpaBJI€HAa Ha ONPEACIICHUE YPOBHsS OCTATOYHBIX 3HAHUW W MOTHBALMU K H3YYEHHIO
HOBOI'0 Marepuaa.
TemaTnueckue KOHTPOJIbHbIE PadOTHI.
Texkymmii koHTpoJsb. B Xome Hero oneHuBaeTcs m000e yCHENIHOE JIeHCTBUE
oOyuaromerocs, a (QUKCUPYETCSI OTMETKON TONBKO pelIeHHe TMOJHOIIEHHON 3aaauu,
BBITIOJIHEHUE TE€CTa, YCTHOT'O OTBETA, BHITIOTHEHHE J1a00paTOpHOI paboOTHI.
HroroBass onenka. OHa BBICTaBISIETCA IO pe3yjibTaTaM TEKYIIETO KOHTPOJS, KOTOPbIN
BeleTCsl yuuTeneM U (UKcHpyeTcs B KIACCHOM JKypHalle W JIHEBHUKAX y4alllUXcs,
TEMATUYECKUX KOHTPOJIBHBIX padOT, OILIEHKH 3a BBHIMOJHEHHE W 3aIIUTy WHIUBUIYaTHHOTO
MPOEKTa, UTOTOBOW KOHTPOJIbHOM pabOTHI.
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5. OuneHka NPOEKTHON U UCCJIEA0BATE/IBCKOM eI TeJIbHOCTH.
6. HMucrpymenTapuii. i mnpoBeleHHs TEMaTHYECKHMX KOHTPOJBHBIX PabOT M TEKYILEro

KOHTpPOJISI MOKHO aJalTUpoOBaTh nocodus g noarotoBku k I'MA, pekoMeHIoBaHHBIE
OUIIN.

6.YueOHO-MeTOAMYECKOE 00ecTieueHne 00pa30BaTEIbHOIO MpoIecca
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
7 KIIACC
Vyeonuk «duszuka 7» aprop U.M. Ilepsikun, A.W. UBanoB, Mocksa, «IIpocsemenuey, 2022 r.
8 KIJIACC
Vyeonuk «duszuka 8» aprop U.M. Ilepsikun, A.W. UBanoB, Mocksa, «IIpocsemenuey, 2022 r.
9 KIJIACC
Vyeonnk «®Puzuka 9» astop WU.M. Ilepprmkun, E.M. TI'yrauk, A.M. HBanoB, Mockaa,
«IIpocsemenuey, 2022 r.
METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA
7 KIIACC
1. ®wuzuka. Tectsl. 7 knacc (aBropbl: H. K. Xannanos, T. A. XaHHaHOBa).
2. ®wusuka. CaMOCTOSTEIIBHBIC H KOHTPOJIbHBIE pa0boThI. 7 Ki1acc (aBTopel: A. E. MapoH, E. A.
Mapon). -M.:JIpoda, 2019
4. ®dusuka. Iunaktuueckue marepuansl. 7 kiaacc (aBtopel: A. E. Mapon, E. A. Mapon). —
M.: Ipoda, 2019 5. ®uszuka. [lnarnocruueckue padotsl. 7 knace (aBtopsl: B. B.
[[TaxmatoBa, O. P. ledep). — M.: Ipoda,2019
6. ®usuka. COOpHHUK BOMPOCOB U 3a1a4. 7 kiace (aBTopel: A. E. Mapon, E. A. Mapos, C. B.
[MTo3zovickun). —M.: JIpoda, 2019
8 KIIACC
1. Jlykamuk B.W. coopHuk 3amau o dusuke ais 7-9 kiaccoB 001meo0pa3oBaTeIbHbIX
yupexaennii / B.W. Jlykamuk, E.B. iBanoBa. — M.: IIpocBemenue, 2019.
2. Mapomn, A. E. ®usuka. 8 ki1.: qunaktudeckue matepuansl / A. E. Mapow, E. A.
Mapon.— M.: Jlpoda. 2019 3. Mapon, A. E. duzuka. 8 ki1.: TPpeHUPOBOYHBIC 3a/TaHMUSI;
3amanus as caMoKOHTpoJisi; CaMocTosATeNbHBIE padOThI U Jp. YUeOHOMETOAMYECKOE
nocoobue / A. E. Mapom, E. A. Mapon. — M.: [Ipoda. 2019.
9 KIIACC
1. TexHonormueckue KapThl ypOKOB
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
7 KIIACC
http://school-collection.edu.ru/
8 KIIACC
http://classfizika.ru/,
https://resh.edu.ru/
http://lwww.fizika.ru/
http://physics03.narod.ru/
9 KJIIACC
http://lwww.fizika.ru, http://school-collection.edu.ru, http://classfizika.ru/
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