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IHINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI
N3yuenne yueGHOro mpeamera «®dusmka» Ha YpOBHE OCHOBHOTIO OOIIEro oOpa3oBaHUs JOJDKHO
oOecrieunBaTh JIOCTHIJKEHUE  CIEIYIOIIMX JIMYHOCTHBIX, METalpeIMETHBIX M  MPEAMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB.
JIMUHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe éocnumanue:
— TMpOSABIIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (hU3MUECKON HAYKU;
— IICHHOCTHOE OTHOILIEHHE K JJOCTH)KEHHUSM POCCUICKUX YUEHBIX (DU3HUKOB.
I'pasxcoanckoe u Oyxo8Ho-HpagcmeeHHoe 6ocnumanue:
— TOTOBHOCTh K AaKTHBHOMY Yy4YacTHIO B OOCYXKIEHUH OOIIECTBEHHO-3HAYMMBIX M 3THYECKUX
po0JieM, CBS3aHHBIX C IPAaKTUYECKUM MIPUMEHEHHUEM JOCTHKeHUN (DU3HKY;
— OCO3HAHME BaAXXHOCTU MOPAJIIbHO-3TUUECKUX MPUHIUIIOB B I€ATEIbHOCTH YUEHOTO.
Icmemuueckoe gocnumanue:
—  BOCTPHUSTHE OSCTETUYECKHX KadeCcTB (U3NYECKOM HayKu: €€ TapMOHHYHOTO IOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH.
Ilennocmu nayunozo no3nanus:
— OCO3HaHHE LIEHHOCTH (PU3NYECKOM HAYKHU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUSI MHUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHH, BA)KHEUILIEH COCTABIIAIONIEH KYIbTYpPBI;
— pa3BUTHE HAYYHOH JIFOO03HATEIHHOCTH, UHTEPECa K UCCIIEOBATENbCKON e TEIbHOCTH.
Dopmuposanue Kyaomypol 300p06ba U IMOUUOHATLHO20 OJ1A2ONONYUUA:
— OCO3HaHHE ILIEHHOCTH Oe30macHoro obpasa KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BaXHOCTU IpaBWJI OE€3011aCHOrO0 IOBEJIEHHS Ha TPAHCIOPTE, Ha JOpOrax, € JJIEKTPUUYECKUM U
TEIUIOBBIM 00OPYI0OBaHUEM B IOMAIIHUX YCIOBHUSAX;
— ¢(hOpMHUPOBAHHOCTH HAaBBIKA PE(IICKCUH, IPU3HAHKE CBOETO IIpaBa HAa OUIMOKY M TAKOTO K€ MpaBa
y IpYToro 4eioBeKa.
Tpyooeoe eocnumanue:
— QaKTHBHOE yYacTHe B PELICHUHU MPAKTUYECKUX 3a/1ad (B paMKax CEeMbH, IIKOJbI, TOpOAa, Kpas)
TEXHOJIOTUYECKOH 1 COLMAIbHON HANPaBIEHHOCTH, TPEOYIOIIMX B TOM YHCIE U (PU3UYECKUX 3HAHUIA,
— MHTEpeC K MPAKTUUYECKOMY H3YYEHHUIO NMpodeccHil, CBSI3aHHBIX C PUIUKOM.
JKonozuueckoe eocnumanue:
— OpHEeHTalUs Ha NpUMeHeHHe (GU3NYECKUX 3HAHUHN JJIS pelIeHus 3aj1ad B 00JacTH OKpy’Karolien
CpeJibl, IUTAHUPOBAHUSI IIOCTYIIKOB U OLIEHKH MX BO3MOKHBIX IOCIEACTBUM [Tl OKPYXKAIOIIEH cpebl;
— OCO3HaHME III0OATBHOTO XapakTepa SKOJIOTMYECKHX IMPOoOJIeM M IyTel UX pelieHus.
Aoanmayusa odyuarouecoca K U3MEHAIOUWUMCA YCIOGUAM COUUATILHOU U NPUPOOHOIL CPedbl:
— TOTpeOHOCTh BO B3aUMOJCHCTBUU MpPHU BBHINOJHEHWU HCCIEIOBAHUN U MPOEKTOB (U3UUECKOI
HAIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSM JIPYTHX;
— MOBBIIIEHUE YPOBHS CBOE KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO JESATEIBHOCTD;
— mnoTpeOHOCTh B (hOPMHUPOBAHMM HOBBIX 3HAHUM, B TOM 4uCle (POPMYJIUPOBATh UAECHU, IOHATHUSA,
TUIOTE3bl O (PU3MUECKUX OOBEKTaX U SBJICHUSX;
— OCO3HaHHE JEPUIMTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEHN B 001acTH (PU3UKH;
— TUIAHUPOBAHME CBOETO PAa3BUTHUS B MIPHOOPETEHUN HOBBIX (PM3NUYECKUX 3HAHUM;
— CTpeMJICHHE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBSI3U IPUPOJIbI, OOIECTBA U 3KOHOMUKHU, B TOM
YHCIIe C UCIIOJIb30BAaHNEM (PU3NUYECKUX 3HAHUM;
— OIICHKa CBOMX JIeHCTBUH ¢ y4y€TOM BIMSHHUS HA OKPYKAIOIIYIO CPEIy, BO3MOXHBIX IT00AIBHBIX
MMOCJIEICTBUH.
METANPEIAMETHBIE PE3YJIbTATbBI
YHuBepcaiabHble NO3HABaTE/IbHbIE 1eiiCTBUSA
ba3zoevie nozuueckue oeiicmeusn:
— BBISABJISATH U XapaKTepPU30BaTh CYIIECTBEHHbIE PU3HAKN 0ObEKTOB (SIBJICHUI);
—  YCTaHaBIMBaTh CYLIECTBEHHBIH NpPU3HAK KiIacCU(UKALUK, OCHOBAaHHUS JUig OOOOLIeHUs WU
CpPaBHEHHS;



—  BBIABJIATH 3aKOHOMEPHOCTM U TMPOTHBOpPEUHsS B paccMaTpuBaeMbIX (aKTax, HaHHBIX U
HAOIIOICHUSX,, OTHOCSIINXCS K (DU3HMUECKUM SIBIICHUSIM;

— BBIABJIATH NPUUYMHHO-CIICACTBEHHBIEC CBSI3U MPH M3YyYEHUH (PU3UYECKUX SBJICHUN U IMPOLIECCOB;
JIeNIaTh BBIBOJABI C HCIIOJIB30BAHUEM JIEAYKTHBHBIX M WHAYKTUBHBIX YMO3aKIIOYCHH, BBIIBUTATH
TUIOTE3bl O B3aUMOCBA3SIX (PU3NUECKUX BEIUYMH;

—  CaMOCTOSITETIbHO BBIOMpaTh croco0 pemeHuss y4eOHOW (usnyeckol 3amaun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pELIEHUs, BBIOOp Hauboyiee MNOIXOIAMIET0 € Y4ETOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPHUER).

bazoevie uccnedosamenvcxue oeiicmeusi:

— HCIOJIb30BaTh BOMPOCH! KaK HCCIIEIOBATEIILCKUI HHCTPYMEHT TIO3HAHHS,

—  MPOBOJAUTH IO CAMOCTOATEIBHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOXHBIA (QU3NYeCcKuit
IKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBAaHUE (PUINICCKOTO SIBIICHUS;

—  OILICHMBAaThb Ha NPUMEHUMOCTb M JOCTOBEPHOCTb HHGOpPMAIUIO, IOJYYEHHYIO B XOJe
WCCJICTOBAHMSI MITU SKCTIICPUMEHTA;

—  caMocCToATeNnbHO (opMynupoBaTh OOOOIIEHUS M BBIBOJABI IO pe3ysibTaTaM MPOBEAEHHOTO
HAOJIOICHUS, OTIBITA, UCCIICIOBAHNUS,

— MPOrHO3HPOBATh BO3MOXKHOE JalibHEHIIIee pa3BUTHE (PU3NUECKUX IIPOIECCOB, a TAK)KE BBIIBUTATD
MPEIITOJIOKCHUS 00 UX PA3BUTHU B HOBBIX YCIIOBUSX U KOHTEKCTAX.

Paboma c ungpopmayuei:

— TPHUMEHSTHh PA3JIMIHBIC METOJbI, MHCTPYMEHTHI W 3alpOChl MPH MOKWCKE U 0TOOpe MH(OpMAIIH
WM JAHHBIX C YYETOM MPEATIOKEHHOMN yueOHOoM pu3ndeckoi 3a1auu;

—  aHAIM3HWPOBATh, CHCTEMATU3UPOBATh M MHTECPIPETUPOBATH MHPOPMAIUIO PA3IMYHBIX BHIOB U
dbopM npencTaBiIeHUS;

— CaMOCTOSITCIILHO ~ BBIOMPATh ONTUMAIBHYIO (OpMY TPEIACTABICHUS HHPOPMAIUH |
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECIOKHBIMU CXEMaMH, JuarpaMMaMu, HHOW TpaduKod M HUX
KOMOMHAIIMSMHU.

YHuBepcajibHble KOMMYHHUKATHBHbIE 1€l CTBUA

Oobuwenue:

— B Xoje 0OCyXAeHHs Yy4eOHOTO Marepuaja, pe3yabTaToB JIa0OPaTOPHBIX pabOT M TMPOEKTOB
3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJae€MOW TeMbI U BBICKA3bIBATh WJCH, HAIlCJICHHBIE HA pellle
HUE 33J7]a4i ¥ Mo IepKaHne 0J1arokenaTeaIbHOCTH OOLICHMS;

— CONOCTaBJATh CBOM CYXKIEHUS C CYXJCHHUSIMH IPYIMX YYaCTHHUKOB JHAlIOTa, OOHApYXKHBaTh
pasyinuue U CXOJACTBO MO3ULUH;

— BBIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

— nOyOJMYHO TMpPEACTaBIATh PE3YyJIbTaThl BBIIOJHEHHOIO (PU3UYECKOTO OIbITa (IKCIEPUMEHTA,
UCCIIEIOBaHMS, IPOEKTA).

Coemecmuasn desmenpbHOCMb (COMPYOHUYECMBO):

— TMOHUMAaTh U UCTIOJIB30BaTh MPEUMYILECTBA KOMAaHIHOW U WHIANBUIYaTbHOU paOOTHI MPU PELICHUN
KOHKpETHON (pU3HYECKOil MpoOIeMbl;

— TpPUHUMAaTh LETU COBMECTHOHN AESATENbHOCTH, OPraHU30BbIBAaTh JEHUCTBUSA MO €€ TOCTHKEHUIO:
pacrpenenarTb poyii, 00CyX AaTh MPOIECChl U PE3ylIbTaThl COBMECTHOM PabOThI; 0000IaTh MHEHUS
HECKOJIbKHX JIFOJIEH;

— BBIIOJIHATH CBOIO YacTh pabOThl, JOCTUTasl KAUECTBEHHOTO pe3y/bTara [0 CBOEMY HalpaBICHUIO U
KOOPJUHUPYS CBOM ICUCTBUS C IPYTUMH YJI€HAMU KOMaH/IbI;

—  OIICHMBAaTh KadyeCTBO CBOEr0 BKJIaJa B OOMIMH MPOAYKT MO KPUTEPHUSM, CAMOCTOSITEIIbHO
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

YHuBepcanbHbIe peryJaTHBHBIC 1eHCTBUSA

Camoopzanusayusa:

—  BBUBJATH NPOOJIEMBl B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsiX, TPEOYIOUIMX [Js pelieHHs
buznyecKuX 3HaAHMIA;

— OpPHUEHTHPOBATHCS B PA3IMYHBIX MOAXOJAX MPUHATHS pEUIeHUH (MHAMBHUIYAIbHOE, MPUHSATHE
pellleHus B TpyMIie, IPUHITHE PEelIeHUH TPYIoil);



— CaMOCTOSITEIIFHO COCTAaBJISITh AITOPUTM pelieHus (U3UYECKON 3a7aun WM TJIaHA UCCIIETOBAHMUS C
y4€TOM HMMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBATh MpeisiaracMble
BApUAHTHI PEIICHUN;

— J1enath BBIOOp M OpaTh OTBETCTBEHHOCTh 3a PEIICHHE.

Camokonmponw (peghaexcusn):

— J1aBaTh aJICKBaTHYIO OLICHKY CUTYallUU U IpeJylaraTh IJI1aH €€ N3MEHEHMUS;

— OOBSACHATH MPUYMHBI JTOCTHKEHUS (HEIOCTUKEHHSI) PE3yJIbTaTOB ACSITENbHOCTH, aBaTh OICHKY
IPUOOPETEHHOMY OIIBITY;

—  BHOCHTb KOPPEKTHUBBI B JEATEIbHOCTh (B TOM 4YHCJIE€ B XOJ BBIINOJHEHUS (U3HUECKOTO
UCCIIEIOBAaHMsI WJIM IIPOEKTAa) HAa OCHOBE HOBBIX OOCTOSATENbCTB, W3MEHUBLIMXCS CHUTYyallUil,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;

— OILICHMBATh COOTBETCTBUE PE3YJIbTAaTa LENH U YCIOBUIM.

ImoyuonanvHvlii UNMeENIEKm:

— CTaBUTHh ceOS HAa MECTO JPYroro 4ejloBeKa B XOJAE CIOpa WM JTUC KyCCHM Ha HAyYHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro.

Ilpunamue ceéa u opyaux:

— TpU3HABaTh CBOE MPaBO HA OMIMOKY MpPH pelieHHH (PU3NYECKUX 3a/1ad WIA B YTBEPKICHUSIX Ha
Hay4yHbIE€ TEMBI U TAKOE € MPABO JIPYroro.

NPEAMETHBIE PE3YJIbTATbBI
7 KJIACC

[Ipenmernsie pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpa)xarb COPMHUPOBAHHOCTH Y
o0y4aromuxcst yMeHH:
—  HCIONB30BAaTh MOHATHS: (U3NYECKHE M XMMUYECKHE SBJICHUS; HAONIOJCHUE, SKCICPUMEHT,
MoJieJIb, THIIOTE3a; €AUHUIBI (PU3MUECKUX BEITUYMH; aTOM, MOJIEKYJa, arperaTHble COCTOSHUS Bellle
cTBa (TBEpAOE, KHUAKOE, ra3000pa3HOE); MEXaHUYECKOEe IBMXKEHUE (paBHOMEpPHOE, HEPABHOMEPHOE,
OPSIMOJIMHEHHOE), TPAaeKTOPHs, paBHOJEHCTBYOIIas cui, aedopmanus (ympyras, MIacTHUecKas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;
— pasnuyath aBieHus (auddysus; TemIoBoe IBUKEHHE YACTHI] BEIIECTBA; PABHOMEPHOE JIBI)KEHUE;
HEpaBHOMEPHOE [BIDKEHUE, WHEpIHs; B3aMMOJCHCTBHE TeEN; paBHOBECHE TBEPABIX Tel C 3a
KpEIJIEHHON OChbIO BpallleHUs; Iepejnada JAaBieHHUs TBEPABIMU TeNaMH, KUAKOCTIMH U Ta3aMy;
aTMocQepHOoe aBlIeHUE; TUIAaBaHHUE TE, TPEBPALICHUS MEXaHWYECKOH DHEPruu) IO OIMCAHHIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;
— Ppacmo3HaBaTh TPOSBICHHE W3YYEHHBIX (U3NYECKUX SBICHHUI B OKPYXKAIOIIEM MHpPE, B TOM
yucie GU3nUecKre SBICHHs B MPUPOJIE: IPUMEPHI JIBIXKEHUS C pa3IMYHBIMU CKOPOCTSMH B JKHBOH U
HEKMBOU MPUPOJIE; NEHCTBUE CHIIBI TPEHHSI B IPUPOJAE M TEXHHUKE; BIUSHUAE aTMOCHEPHOTO JaBICHUS
Ha >)KMBOI OpraHu3M; IUlaBaHUe pbIO; ppIYard B TeJle YeJIOBEKa; MPU ITOM HEePEeBOUTH MPAKTHYECKYIO
3aa4y B yUeOHYIO, BBICTISTH CYIIECTBEHHBIC CBOWCTBA/TIPU3HAKN (PU3UIECKUX SBIICHHIA;
— OIMCHIBATh U3YYEHHBIE CBOMCTBA TeJl U (U3UUECKUE SBJICHUS, UCTIONb3YS (PU3NYECKHE BEIMUUHBI
(Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMS, IyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH,
CHJIa TSKECTH, BEC TeJla, CUJIa TPeHHUs, JlaBieHue (TBEPAOro Tena, )KUAKOCTH, Ta3a), BRITAIKHBAIOIAS
CHJla, MEXaHW4YecKas padoTa, MOIIHOCThH, IUIEYO CHIIBI, MOMEHT CHIIBI, KOA((QHUIMEHT MOJE3HOTO
JeMCTBUS MEXaHU3MOB, KHMHETHYecKas M TMOTeHLIMaJbHAas SHEPrus); NpH ONUCAHUM TPABHIBHO
TPAKTOBaTh (YU3U-UYECKUH CMBICIT UCTIOIB3yEMBIX BEJIMUNH, UX 0003HAYCHUS W €AWHUIBI (PU3UICCKUX
BEJIMYMH, HAaXOAUTh (OPMYIBI, CBA3BIBAIOLINE JAaHHYIO (HU3UYECKYI0 BEIMYUHY C JPYTHMHU
BEJIMYMHAMH, CTPOUTH TPpa)UKN N3yYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITMYHH;
—  XapakTepu3oBaTh CBOWCTBa Tel, (PU3MUYECKHE SBJICHUS M TPOLECCHI, MCIONB3Ys MpaBUiIa
CIOXeHHs] cuil (BAOJb ONHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MpaBHIIO
paBHOBecHs pbluara (0JI0Ka), «30JI0TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXPAaHEHHMsS MEXaHM4YEeCKOU
SHEPTUU; TIPU 3TOM JIaBaTh CIOBECHYIO ()OPMYITMPOBKY 3aKOHA M 3aIMCHIBATh €T0 MATEMaTHIECKOE BB
pakeHue;
— OOBSCHATH (PU3MUECKUE SBICHHS, NPOIECCHl M CBOIMCTBAa Tel, B TOM YHCIE U B KOHTEKCTE
CUTyallud TMPAaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BbIBIATH HPUYMHHO-CIEJICTBEHHBIE CBS3H,



CTPOUTHh OOBSICHEHHWE W3 |—2 JOTWYECKMX IIaroB ¢ OMOpod Ha |—2 W3y4YEHHBIX CBOMCTBA
(bu3nUecKux sBICHUH, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

— pewarb pacuéTHble 3a1aud B 1—2 AEWCTBUS, UCHOJb3Yd 3aKOHBI U ()OPMYIIBI, CBSI3BIBAIOLIME
¢u3nueckue BEJWYMHBI: HAa OCHOBE aHalM3a YCIOBHS 3a/ayd 3aluChiBaTh KpaTKoe YCIOBHE,
HOJCTABIATh (PU3MUECKHE BEIMYMHBI B (OPMYNBI U IPOBOIUTH PacuéThl, HAXOJUTH CIPAaBOYHBIE
JaHHbIe, HeOOXOMMBbIE JJISl PEUICHHS 3a/1a4, OLCHUBATh PEAJTMCTUYHOCTD MOIY4YeHHOU (prusmueckon
BEJIMYUHBI,

— pacmo3HaBaTh MHPOOJIEMbI, KOTOPHIE MOXXHO PEIIUTh HpPU MOMOIIM (U3NYECKUX METO/OB; B
ONHCAaHUM HCCIIEJOBAaHUS BBIACIATh NPOBEPAEMOE IPEANOJOXKEeHHe (TUIOTe3y), pa3Indarb u
MHTEPIIPETUPOBATH MOJIYYEHHBIN PE3yIbTaT, HAXOAUTh OLIMOKH B XOJI€ OIbITA, 1€1aTh BHIBOABI 10 €r0
pe3yJibTaram;

— TPOBOJHUTH OMNBITHI MO HAOIIOAECHUIO (PU3MYECKUX SBICHHA WM (U3NYECKUX CBOWCTB TEIl:
(GopMynupoBaTh IpOBEpsiEMble MNPEAMNON0XKEHUs, COOMpPaTh YCTAaHOBKY M3 IPEIJIOKEHHOIO
000pyI0BaHUs, 3aIMCHIBATH X0 OMbITa U (OPMYIUPOBATH BHIBOJIBI,

—  BBIOJIHATH HpsSMbIE HM3MEpPEHHs] PACCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CHIBl U
TEMIIepaTypbl C HCIOJIb30BAaHHUEM AaHAJOTOBBIX M HHU(POBBIX NPUOOPOB; 3aMHMCHIBATH MOKA3AHUS
nprOOpOB ¢ y4ETOM 3a]aHHOM aOCOIIOTHOM MOTPELIHOCTH U3MEPEHNUH;

—  [POBOJUTH UCCIIEJOBAHME 3aBUCUMOCTH OJHOM (PU3MYECKOM BEIMYMHBI OT JApPYroil c¢
UCIOJIb30BAaHUEM MPSAMBIX HM3MEPEHMH (3aBUCHMMOCTH IIyTH PABHOMEPHO [BIDKYILLErocs Teiaa OT
BPEMEHM JIBIJKEHHUS Tejla; CHJIbI TpPEHUS CKOJBXKEHHS OT Beca Teja, KadecTBa 0OOpabOTKU
IIOBEPXHOCTEH TEJl M HE3aBUCHUMOCTH CHJIBl TPEHMsI OT ILIOLIAAW CONPUKOCHOBEHMS TE€J; CHIIbI
YIOPYTOCTH OT YAJMHEHUS MPY>KUHBI; BHITAIKUBAIOLIEH CUIIBI OT 00bEMa NOrpyKEHHOM YacTu Tena u
OT TJIOTHOCTH >KHUJKOCTH, €€ HE3aBHCHUMOCTH OT IUJIOTHOCTH Teja, OT TIJyOMHBI, Ha KOTOPYIO
MOTPYKEHO TEJIO; YCJIOBUH IJIaBaHUS TEJ, YCIOBHM paBHOBECHs pbluara U OJIOKOB); y4yacTBOBaTh B
IUIAHUPOBAaHUM Y4eOHOrO0 MCCIIEOBAaHUS, cOOMpaTh YCTAaHOBKY M BBIIIOJHATH M3MEPEHUS, CIEHYs
NPEUIOKEHHOMY TUTaHy, (PUKCHUPOBATh PE3YNIbTaThl MOTYYEHHON 3aBUCHMOCTH (DU3HUECKUX BEINYUH
B BUJI€ IPEJIOKEHHBIX TaOJIMIL U Tpa(UKOB, 1e1aTh BBIBOBI 110 pE3yIbTaTaM HCCIECI0BAHNUS;

— TMPOBOJIUTH KOCBEHHbIE U3MEPEHMS (DPU3MUECKUX BEIUYMH (IUIOTHOCTh BEILECTBA JKUIAKOCTH U
TBEPAOrO TeJla; CUJIAa TPEHUS CKOJIBb)KEHHUS; JaBJICHNUE BO3AYX4a; BBHITAIKMBAIOIIAs CHJIA, IEHCTBYIOLIAs
Ha TMOTPYXEHHOE B KHJIKOCTH TENO; KOA(P(QUIMEHT TOJIE3HOTO JCUCTBHUS NMPOCTBIX MEXAaHHU3MOB),
cllefysl MPEeAIOKEHHON WHCTPYKIMU: TPU BBHINOIHEHUH M3MEPEHHUH coOMpaTh HKCIEPUMEHTATIBHYIO
YCTaHOBKY U BBIYUCIIATH 3HAUEHUE UCKOMOM BEIMYNHBI;

— co0oaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pyI0BaHUEM;

—  yKa3pIBaThb MNPUHLUIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIIMECs COCYyJbl, OapoMeTp, phlYar, MOABMXKHBIA M HEMOABMKHBIA OJIOK, Ha
-KJIOHHA$! TJIOCKOCTb;

—  XapaKTepHU30BaTh NMPUHLMUIBI JEHCTBUS H3YUYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB ¢
OMOpol Ha MX ONUCAaHUS (B TOM YHMCJE: MOAIIUMIHUKU, YCTPOMCTBO BOJONPOBOJIA, I'MAPABIMUECKUN
Ipecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), MCHOJb3ys 3HAaHUSA O CBOMCTBax
bu3nyecKux SIBICHUN 1 HEOOXO0AUMBbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

— NPUBOAUTH NMPHUMEPH / HAXOAUTh MHPOPMALMIO O MPHUMEpax MPAKTUYECKOIO HCIOIb30BaHUS
¢u3nyecKuX 3HAHUN B TMOBCEJHEBHOM >KM3HM AJisi oOecrieyeHus 0e30MacHOCTH NpHU OOpalleHUH C
npubopaMu W TEXHMYECKHMMM YCTPOHCTBAMH, COXPAaHEHMs 3JI0pOBbsi U COOJNIIOJIEHHS HOPM
HKOJIOTMYECKOTO MOBEJEHUS B OKPYKaIOILEH Cpele;

— OCYIIECTBJIATH OTOOpP MCTOYHHUKOB MHPOpPMALUU B ceTh VIHTEpHET B COOTBETCTBUHU C 3aJaHHBIM
MOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUN U MyTEM CPaBHEHUS DPA3JIUYHBIX HUCTOYHHKOB
BBIJICJIATH MHPOPMALIMIO, KOTOpast SIBIISIETCSI MPOTHUBOPEYMBON MIIM MOXKET OBITh HEZJIOCTOBEPHOM;

—  HCIIOJIb30BaTh TPH BBINOJHEHUH YUYEOHBIX 3aJaHUM Hay4yHO-TIONMYJSPHYIO JIUTEPATYpPY
(bU3MUeCKOro colepkaHus, CIpaBOYHbIE MaTepHallbl, pecypchl ceTH VHTepHeT; BiaaeTh MpuéMamu
KOH-CIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHus HH(GOPMALIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
—  co3/aBaTh COOCTBEHHBbIE KpaTKUE NHCbMEHHBIE M YCTHbIE COOOIIEHUS Ha OCHOBE 2—3
UCTOYHUKOB HH(pOpMAIMK (PU3MYECKOrO COJEp)KaHHs, B TOM uHcie MYyOJIMYHO JenaTh KpaTKue
cooOlIeHnss O pe3yiabTaTax IPOEKTOB MM Y4YeOHBIX HCCIEAOBaHHWNA; MpU HSTOM TI'PaMOTHO



UCMOJIb30BaTh M3Y4YCHHBIM MOHATUIHBIN ammapaT Kypca (DU3MKH, COIpPOBOXKIATH BBICTYIUIEHHE
MPE3EHTALUEM;
— TIpH BBIOJIHEHUH YYEOHBIX NMPOEKTOB M MCCIEIOBAHUN pacIpenessaTh 0Os3aHHOCTH B IPYIIE B
COOTBETCTBUM C IOCTABJIEHHBIMU 3a/ladyaMH, CIEAUTh 3a BBIIOJHEHUEM IUIaHA JCHCTBUI, alleKBaTHO
OLIEHUBATb COOCTBEHHBIN BKJIAJ B JAEATEIBHOCTb TIPYIIBI; BHICTpAaUBaTh KOMMYHUKAaTHBHOE
B3aUMOJICUCTBUE, YYUTHIBASI MHEHHUE OKPYKAIOIIMX.
8 KVIACC

[Ipenmernsie pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpaxarb COOPMHUPOBAHHOCTH Y
00y4aroImuxcst yMEHUH:
— HCIIOJBb30BaTh IOHATHSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKCHUE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHMS BEILECTBA, KPUCTAIUIMYECKUE M aMOp(HbIE Tela, HACBIECHHbI M HEHAChl
-IIIEHHBIA I1ap, BJIAXHOCTb BO3JyXa;, TEMIIEpaTypa, BHYTPEHHSAS DJHEPrus, TEIJIOBOW JBUIATElb;
JJIEMEHTApHBIA JJIEKTPUYECKUN 3apsf, IEKTPUYECKOE II0JIe, NPOBOJHUKH MU JUIIEKTPUKH, IIO
CTOSIHHBIM JIEKTPUYECKUNA TOK, MArHUTHOE I10JIE;
— pa3inyarh sBJEHUA (TEIUIOBOE paclIMpeHue/ckaTHe, Tellonepenada, TEIIOBOE paBHOBECHE,
CMayuBaHHE, KalWULIPHBIC SBJICHWS, WCIAPEHUE, KOHJEHCAlUs, IUIABICHUE, KPUCTAIIU3ALMS
(oTBepAeBaHUE), KHUIIEHUE, Telulonepenaya  (TEIJIONPOBOJHOCTh, KOHBEKIMS, HU3JIYy4EHUE);
NIEKTPU3ALHUS TEJI, B3aUMOACHCTBUE 3apsII0B, NIEUCTBUSA IIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE,
B3aMMOJCICTBHE MarHUTOB, I€HCTBUE MarHUTHOIO I0JIS HA IPOBOJAHMK C TOKOM, 2JIEKTPOMAarHUTHAas
UHAYKLMS) [0 OINHU-CAaHUI0 HX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX
JaHHOE (prU3HUYEeCcKOe SIBICHUE;
— Ppacmo3HaBaTh MPOSBICHHE M3YYEHHBIX (U3NYECKUX SBICHHUI B OKPYXKAIOIIEM MHpPE, B TOM
yuciae (U3MYECKHe SBJICHUS B NPHUPOJE: MOBEPXHOCTHOE HATSIKEHHE M KAlWUISPHbIC SBJICHUSA B
IpUpose, KpUCTaLlbl B Ipupoae, uznydeHue ConHua, 3amep3aHue BOJOEMOB, MOPCKUE OpH3bI,
o0Opa3oBaHUe POCHI, TyMaHa, HWHEs, CHEra; 3JEKTPUYECKUE sBJIEHHS B arMocdepe, 3JIEeKTPUUYECTBO
KUBBIX OPTraHU3MOB; MarHUTHOE IOJIe 3eMJIH, Apel( Moo COB, POJb MAarHUTHOTO TOJS IS KU3HH
Ha 3emile, MOJISIPHOE CHU-SHUE; IPU ITOM NEPEBOAUTH MPAKTUYECKYIO 3ajjauy B y4yeOHYIO, BBIIECIATh
CyILLIECTBEHHBIE
CBOWCTBa/NpU3HAKU (PU3NUECKUX SIBJICHHIA;
— OIMCHIBATh W3YYEHHBIC CBOMCTBA TN M (PU3UYECKUE SBJICHUS, UCTIONB3YS (PU3HUECKHIE BETUIUHBI
(TemmnepaTypa, BHYTPEHHsSS SHEpIUs, KOJUYECTBO TEIUIOTHI, yJeNbHAs TEMJIOEMKOCTh BEIIECTBA,
ylenabHas TeIUloTa IUIaBJIEHUS, yJlelbHasl TEIJIoTa MapooOpa3oBaHus, yAedbHAas TEIUIOTa CrOpaHUs
TOIJIMBA, KOX(POHUIMEHT TMOJE3HOro MAEHUCTBUS TEIUIOBOM MAaIIMHBI, OTHOCHTENbHAs BIAKHOCTh
BO3/lyXa, OJJEKTPUYECKHHA 3apsij, CHIIA TOKAa, OJJIEKTPUYECKOE HAIpPsHKEHUE, COIPOTUBIICHUE
NPOBOJIHHKA, Y/IEIbHOE COMPOTUBIICHNUE BEIIECTBa, pabOTa M MOIIHOCTh 3JIEKTPUYECKOTO TOKA); MPHU
ONMCAHUU TPABUWIBHO TPAKTOBAaTh (PU3NYECKUH CMBICI HCIHOJB3YEMBIX BEJIUYMH, OOO3HAYEHUS WU
€IMHULBI (PU3NYECKUX BETUYMH, HAXOJUTH (DOPMYJIbI, CBSI3bIBAOLIME JAaHHYIO (PU3UUYECKYIO BEIMUUHY
C IpyTUMH BEJIMYMHAMH, CTPOUTH I'paUKK U3YyUEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEJNYMH;
—  XapakTepHu30BaTh CBONCTBA TeJ, (PU3UUECKUE SIBIECHUS M MPOLECCHI, UCIOIb3Yysd OCHOBHBIE
IIOJIOKEHUSI MOJIEKYJIIPHO-KHHETHYECKOW TEOPUM CTPOCHMS BELIECTBA, IMPHHIUI CYNEPHO3ULHANA 10
Jei (Ha KayecTBEHHOM YPOBHE), 3aKOH COXpaHEHHus 3apsana, 3akoH OMa Jjs ydacTKa ILIeNH, 3aKOH
Jlxoyns -JIeHa, 3aKOH COXpAaHEHHUs SHEPTUU; MIPH ITOM JIaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U
3aMMChIBAaTh €70 MATEMAaTUYECKOE BBIPAKEHUE;
— 00BACHATH (U3NYECKHE TPOIECCHl M CBOWCTBA TeN, B TOM YHCIE M B KOHTEKCTE CHUTYyalui
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIIBISTh I[PUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
o0bsicHeHue u3 | - 2 JOrMuYecKkux MIaroB ¢ omnopod Ha 1 - 2 M3yUEeHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUH, (PU3MUYECKHX 3aKOHOB WJIM 3aKOHOMEPHOCTEH; perarh pacuéTHbIe 3a1auu B 2 - 3 1eHCTBHA,
UCIIOJIB3YS 3aKOHBI M (POPMYIIBI, CBSI3bIBatOIINE (PHU3MUECKHUE BEIMUMHBI: HA OCHOBE aHAJIM3a yCIOBUS
3a/la4yl 3alUChIBaTh KPAaTKOE YCJIOBHME, BBIABIATH HENOCTAaTOK JAHHBIX Ul pELICHHs 3a/layd,
BbIOHMpaTh 3aKOHBI M (HOPMYJIbI, HEOOXOAUMBIE Ui €€ pelIeHHs], TPOBOAUTh PacuéThl U CPaBHUBATD
MOJIy4eHHOE 3HaYeHHEe (PU3NUECKOI BETMUNHBI C U3BECTHBIMU JAHHBIMU;
— pacrno3HaBaTb HpPOOJIEMBbI, KOTOPbIE€ MOXHO pEIIMTh MpU MOMOIIM (PU3NYECKHUX METOOB;
UCIIONIb3Ysl OINMCAaHHWE HCCIECNOBAHMS, BBIIEIATh I[IPOBEPSAEMOE IPEAIONIOKEHNUE, OLEHUBATh
MIPaBUIIBHOCTH MOPSIKA POBEIAECHUS UCCIIET0BAHMS, J1€TaTh BEIBOBL;



— TPOBOAWUTH ONBITHl MO HAOMIONCHHMIO (U3NYECKHUX SBICHUA HIM (PU3MUECKUX CBOMCTB Tell
(KanmuJUIIpHBIE SBJICHMS, 3aBUCHMOCTb JABICHHUS BO3AyXa OT €ro o0bEMa, TeMIepaTypbl; CKOPOCTH
Ipo-1lecCa OCTBHIBAHUS/HArPEBaHUsS TNPU M3IYYEHHMH OT LBETa H3JIy4arollei/morIomaromen
MOBEPXHOCTH; CKOPOCTh MCIAPEHHUsI BOABI OT TEMIIEPATYPhl KHUIKOCTH U TUIOIIAAN €€ OBEPXHOCTH;
NIEKTpU3alMs TeJl W B3aUMOJECHCTBUE SJEKTPUYECKUX 3apsAlOB; B3aUMOJIEHCTBHE IOCTOSHHBIX
MarHuTOB, BU3yaJIN3allisi MATHUTHBIX TOJICH TMOCTOSTHHBIX MAarHUTOB; JIEHCTBHUS MarHUTHOTO TOJIS HA
IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABHUIaTeNsl MOCTOSHHOIO TOKA):
dopMynupoBaTh IMpOBEpsieMble NPEANOIOKEHHUS, COOMpPAaTh YCTAaHOBKY M3 MPEIJIOKECHHOTO
000pyI0BaHUS; OMUCBIBATh X0 OIIBITA U (POPMYIUPOBATH BHIBOJIBI;

— BBINOJHATH NPSAMBIE U3MEPEHUS TEMIIEPATypPbl, OTHOCUTEIbHON BIAKHOCTHU BO3yXa, CUJIbI TOKA,
HaNpsDKEHUsT C HCIOJIb30BAHMEM AHAIOIOBBIX MPHUOOPOB M JATYMKOB (U3MYECKUX BEJIHYUH;
CpaBHUBATh PE3yJIbTAThl U3MEPEHUH C YUETOM 3a1aHHON aOCOIFOTHON MOTPEUTHOCTH;

—  TPOBOAMTH HCCIIEOBAHUE 3aBUCHUMOCTH OAHOM (HU3UYECKOM BEIMUYMHBI OT JPYrol c
MCIIOJIb30BAaHUEM MPSAMBIX HU3MEPEHMH (3aBUCHMOCTH CONPOTHMBIIEHUS IMPOBOJHUKA OT €r0 JJIMHBIL,
IUIOINAAM HONEPEYHOI0 CEYEHUs M YIENbHOIO CONPOTUBIICHUS BEIIECTBA MPOBOJHUKA; CHUJIbI TOKA,
UAYIIET0 Yepe3 NPOBOAHUK, OT HAINpPSIKEHUS Ha MPOBOJHUKE; MCCIEAOBAHUE MOCIEI0BATENBHOIO U
[apajyIeIbHOTO COEAMHEHUH IMPOBOJHUKOB): IUIAHUPOBATh UCCIIEAOBAHUE, COOMPATh YCTAHOBKY MU
BBIIIOJIHATh WU3MEpPEHUs, Clenys MNPEeJIOKEHHOMY IUIaHy, (UKCUpOBaTh pE3yJbTaThl MOJIYyYEHHOM
3aBUCUMOCTH B BUJI€ TaOJIUIl U TpaHKOB, AeIaTh BBIBOBI 110 pe3yJibTaTaM UCCIIEA0BaHMS;

— TPOBOJUTH KOCBEHHBIE M3MEpeHHs (DU3MUYECKHX BEJWYHMH (yAeNbHAs TEIIOEMKOCTH BEIIECTBa,
COIIPOTHUBIIEHUE [TPOBOJIHUKA, pab0Ta U MOIIHOCTh 3JIEKTPUUYECKOIO TOKA): IUIAHUPOBATh U3MEPEHHUS,
coOuparbh HKCIEPUMEHTAIbHYIO YCTAHOBKY, CJIEAyS MNPEIJIOKEHHOW HHCTPYKIMH, U BBIYUCIATH
3HAYEHUE BEJIMYMHBI;

— CoOI0IaTh MpaBHUiIa TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ 1abopaTopHBIM 000pyI0OBaHHUEM;

—  XapakTepHu30BaTh NPUHLUIMBI ACHCTBUS H3YyYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMUCTB ¢
OMOpol Ha MX ONucaHus (B TOM 4YMCIIE: CHUCTEMa OTOIUICHHs JOMOB, TMTPOMETp, MapoBas TypOHuHa,
amMIepMeTp, BOJIBTMETP, CUETUMK JIIEKTPUUYECKOW HHEPruu, 3JIEKTPOOCBETUTEIbHBIE NPUOOPHI,
HarpeBaTeJIbHbIE AJIEKTPONPUOOPHI (IIPUMEPHI), AIEKTPUUYECKUE IPEIOXPAHUTEIH; DJIEKTPOMArHUT,
3JIEKTPOJIBUTATENIb MOCTOSHHOTO TOKA), MCIOJIb3Ysl 3HAHMS O CBOMCTBAaX (DU3UUECKUX SBICHUHA U
HE00X0auMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

— pacrio3HaBaTh MNPOCTble TEXHUYECKHUE YCTPOWCTBA W M3MEpHUTEIbHBbIE MPHOOPHI MO CXeMaM U
CXEMaTHYHBIM PUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, NMCHUXPOMETP, THTPOMETp, IABUTATEIh
BHYTPEHHEI'0 CrOpaHus, 3JEKTPOCKOI, PEOCTaT); COCTABIATh CXEMBbl 3JEKTPUYECKHUX Ilerel ¢
NIOCJIEI0BATEIBHBIM U MAapaJlIeIbHBIM COEIMHEHHEM DJIEMEHTOB, pa3jinyasl yCIOBHbIE 0003HAUYEHUS
DIIEMEHTOB 2JIEKTPUUECKUX LIETIEH;

—  TPUBOIUTH TNPHUMEPHI/HAXOAUTh HH(MOPMAIMIO O TMpHUMEpax NPaKTHYECKOTO HCIIOIb30BAHMS
¢u3nUecKux 3HaAHUN B TMOBCEIHEBHOW >XU3HU A oOecrieyeHHs 0€30MacHOCTU MpHU OOpallleHHuu ¢
npubopaMu M TEXHUYECKUMHU  YCTPOMCTBaAMM, COXPAaHEHHUS 3J0pPOBbsl U COONIOACHUS HOPM
HKOJIOTMUYECKOTO TMIOBEJICHUS B OKPYKAIOILEH CPELE;

— OCYIIECTBIATh MOUCK HHPopManuu (U3NUecKkoro cojepkaHus B cetu MHTepHET, Ha OCHOBE
UMEIOIMXCA 3HAHUH U MYTEM CpPaBHEHMs JOMOJHUTENIBHBIX MCTOYHUKOB BBIICNATH MH(OpPMAIHUIO,
KOTOpasi SIBJISIETCSI IPOTUBOPEUMBOI MIIM MOKET ObITh HETOCTOBEPHOM;

—  HCMOJIb30BaTh TMPH BBHIMNOJIHEHUH YYEOHBIX 3aJaHUA HAYYHO-TIONYJSIPHYIO JIMTEpaTypy
bu3nUYecKoro cojaepKaHusl, CIpaBOYHbIE MaTepUabl, pecypchl cetu VHTepHeT; BIaaeTh nmpuéMaMu
KOHCIIEKTUPOBAHUs TEKCTa, peoOpa3oBaHus HHPOPMAIIK U3 OTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;
— co3/7aBaTh COOCTBEHHbIE MUCHbMEHHBIE U KPaTKHE YCTHbIE COOOIIEeHUs, 0000111ast HHPOpMaIUIO U3
HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO COJEepKaHWs, B TOM 4YHUCIE MyOIMYHO MPEACTaBIATH pe
3yJbTaThl MPOEKTHON WM HCCIEA0BATENbCKOW JESTENIbHOCTH; MPH 3TOM IPaMOTHO HCIOJIB30BaTh
U3y4eHHBIN MOHATUHHBIN anmapar Kypca (pU3HKH, COTPOBOXKIATh BBICTYINICHHE MTPE3EHTAIUEH;

— TIpH BBIOJIHEHUH YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (U3NYECKUX MPOIECCOB PACIPENEATh
0053aHHOCTH B TPYIIE B COOTBETCTBUU C TOCTABJICHHBIMH 3aJauyaMH, CIEIUTh 32 BBHINOJHEHHUEM
IUIaHa JeMCTBUM U KOPPEKTUPOBATh €ro, aJieKBaTHO OIICHUBATh COOCTBEHHBIN BKIAJ B JI€ATEIbHOCTh
IPYMIbI; BBICTpaUBaTh KOMMYHHMKAaTHBHOE B3aWMOJICHCTBHE, MPOSIBIISAS TOTOBHOCTh pa3pelaTh
KOH(JIMKTBI.



9 KJIACC

[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaxarb COOPMHUPOBAHHOCTH Y
00ydJaronuxcsi yMeHHI:
— HCHOJb30BaTh NOHATHA: CUCTEMA OTCUETA, MaTepHalibHasl TOYKa, TPAEKTOPHUS, OTHOCUTEIBHOCTD
MEXaHUYECKOro JBWKEHUs, negopmanus (yrnpyras, IUIAaCTHYECKas), TPEHUE, LEHTPOCTPEMUTENBLHOE
YCKOpEHHE, HEBECOMOCTh U MEPErpy3KH; IEHTP TSHKECTH; aOCOIIOTHO TBEPAOE TEJO, LEHTP TSHKECTH
TBEPJOrO Tella, PaBHOBECUE; MEXAHWYECKHE KOJICOAHUS M BOJIHBI, 3BYK, HH(Pa3BYK U YJIbTPa3BYK;
AIIEKTPOMArHUTHBIE BOJIHBI, IIIKAJIA AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U IaTbHO30PKOCTb,
CHEKTphl MCIyCKaHHWsA M NOMIOLIEHMs; aibda, O0era M TIaMMa-U3JIydyeHMs, H30TOIbI, sepHas
HHEPreTHKa;
— pasinyath sBJIECHUSA (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJMHEHHOE JBHIKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JBHKEHHE, CBOOOIHOE Ma/IeHUE Tell, PABHOMEPHOE JIBHKEHHE TI0
OKPY’KHOCTH, B3aUMOJICHCTBHE TeJl, PEAaKTUBHOE JBUKEHHE, KOJeOaTeIbHOE IBUKEHHE (3aTyXaroliue
U BBIHY)XJIEHHbIE KOJICOaHUsI), PE30HAHC, BOJHOBOE ABM)KEHME, OTPAKECHME 3BYyKa, MPSIMOJUHENHOE
pacrpocTpaHeHHEe, OTpa)KCHHWE M IIPEJIOMJIEHHE CBETa, II0JIHOE BHYTPEHHEE OTPAKCHHE CBETa,
pasiiokeHue Oelloro cBeTa B CIEKTP M CIOXKEHHE CIEKTPaJbHBIX IIBETOB, IHCIEPCUS CBETA,
€CTECTBEHHAs PaIMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOr0 CIIEKTPa U3JIy4yeHHs ) IO ONUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPHPYIOLINX JaHHOE (PU3NIECKOE SIBIICHUE;
— Ppacno3HaBaTh MPOSBICHHE M3YUYCHHBIX (PU3MUECKUX SBJICHUN B OKpYXaroleM MHUpe (B TOM
yrcie Gpu3nuecKue SBICHUS B IPUPOJIE: MPHIUBBI U OTJIMBBI, ABIKeHHE TutaHeT COTHEYHON CUCTEMBI,
PEaKTUBHOE JBM)KEHHE >KHUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB >KMBOTHBIMH, 3€MIICTpPSCEHHE,
ceificMMuYecKHe BOJHBI, I[yHAMH, 9XO0, IIBETa TEJ, ONTHUYECKHUE SIBJICHUS B MPHUPOAE, OMOJIOTHYECKOE
JeiicTBUe  BHJIMMOIO, YIbTPa(HOIETOBOIO M  PEHTICHOBCKOTO  W3JIY4YEHUH; €CTECTBEHHBIH
paZMOaKTHBHBIA (OH, KOCMHUYECKHE Jy4d, PaTUOAKTUBHOE H3IyYCHHE MNPHUPOJHBIX MUHEPAJIOB,;
JieicTBUE PaJOAaKTUBHBIX M3JIy4E€HUI Ha OpraHu3M 4YeJIOBeKa), IPU 3TOM MEPEBOJAUTh PAKTUYECKYIO
3aa4y B yUeOHYIO, BBLICTSATH CYIIECTBEHHBIE CBOWCTBA/MPU3HAKN (PU3NIECKHX SIBICHUM;
— OIIMCBIBAaTh U3YYEHHBIE CBOMCTBA TeJl U (U3UUECKUE SBJICHUS, UCTIONB3YS (PU3NYECKHE BETUUYHUHBI
(cpenHsist © MTHOBEHHAs CKOPOCTh TeJla IIPY HEPAaBHOMEPHOM JIBH)KEHUH, YCKOPEHUE, IEpEeMEIICHHE,
IyTh, YIJOBas CKOPOCThb, CHJIa TPEHUs, CWJIa YIPYTOCTH, CHUJa TSKECTH, YCKOPEHHE CBOOOIHOIO
NaJeHUs, BeC TeJa, HUMIYJIbC Tejla, HUMIYJIbC CHJIbI, MEXaHW4yeckas pabdoTa M MOILHOCTD,
NOTEHLMAIbHAsL DHEPIUs Teja, MOAHATOrO HaJ TOBEPXHOCTBIO 3€MJIM, MOTEHIUAJIbHAs OSHEPrus
CKAaTOM MNpYKUHBI, KMHETUYECKash SHEpPrus, IMOJIHAs MEXaHWYyecKas SHEprus, NepuoJ U 4YacToTa
KoJIeOaHUH, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETa, IOKa3aTelb
NPEJOMJIEHUSI Cpe/ibl); IPU ONKCAHUU IMPaBWIBHO TPAKTOBAaTh (PU3NYECKUN CMBICI HCIOJIb3yEMBIX
BEJIMYMH, OOO3HAYEHMS W €IUHHIBI (PU3MUECKUX BEIMYMH, HAXOIUTh (POPMYIIBI, CBS3bIBAIOIIUE
JaHHY!0 (U3MYECKYI0 BEIMYMHY C JAPYIMMHM BEIMYMHAMH, CTPOUTHh TIpadUKH H3YYEHHBIX
3aBUCHUMOCTEH (PU3HUECKUX BEIUYHH;
— XapakTepu30BaTh CBOMCTBA Tell, (PU3UUECKUE SABJICHUS U MPOLECCHI, UCIOJIb3YS 3aKOH COXPAaHEHUS
DHEPrUH, 3aKOH BCEMUPHOIO TATOTEHMSI, IPUHLUI CYNEPIO3UIMHA CUJI, IPUHLUI OTHOCUTEIbHOCTH
["anunes, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUSI UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPETOMIIEHHSI CBETA,
3aKOHBI COXPAHEHUS 3aps0BOTO M MACCOBOTO UMCEN IPU SAEPHBIX PEAKUMSIX; IPU ITOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alIMChIBaTh €M0 MaTEMaTHUYECKOE BhIPAKEHHUE;
— OOBACHATH (PU3MUECKHE MpPOLECChl W CBOMCTBA TeN, B TOM YHCIE€ U B KOHTEKCTE CHUTyallui
MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBISATh MPUUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
00BsICHEHHE M3 2—3 JIOTMYECKUX IIaroB ¢ OMOpodl Ha 2—3 HM3yYeHHBIX CBOICTBAa (hM3MYECKHX
ABJIEHUH, PU3NUECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;
— pematk pacy€THbIE 3a/1a4M (OMMUpArOIIKEecs Ha CUCTEMY U3 2— 3 ypaBHEHHIT), UCTIONb3Ys 3aKOHBI
u hopmybl, cBsA3bIBatONINE (PU3MUECKHE BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBHSI 3ajau 3alUChIBAaTh
KpaTKoe YCJIOBHUE, BBISIBIIATH HEJIOCTAIOINE WK U30BITOYHBIE TAHHBIE, BEIOUPATh 3aKOHBI M (POPMYIIBL,
HEOOXOIUMBIE JUISl pEIICHUs, MPOBOJAUTH PAacUYEThl M OLIEHHWBATh PEATMCTUYHOCTH MOJIYYEHHOIO
3Ha4YeHUs (PU3NYECKOI BETMUNHBL;
— pacrno3HaBaTb HpPOOJIEMBbI, KOTOPbIE€ MOXHO pEIIMTh MpU MOMOIIM (PU3NYECKHUX METOOB;
UCIIONIb3YSl ONMCAaHME MCCIEAOBAHUSA, BBIIEIATh IPOBEPSIEMOE IPEANOIOKEHUE, OLIEHUBAThH



MPAaBUJIBHOCTh MOPSIKA MPOBEICHUS HUCCIEA0BaHNUs, IENaTh BBIBObI, HHTEPIPETUPOBATH PE3YIbTATHI
HAOJII0ICHUI U OIBITOB;
— TPOBOAUTH OMBITHI MO HAOMIONEHUIO (U3NYECKUX SBJICHUN WM (PU3UYECKHX CBOMCTB Tel
(u3ydeHue BTOpOro 3akoHa HpIOTOHa, 3aKOHa COXpaHEHHsI HHEPIUH; 3aBUCUMOCTH IepHOJa
Kosie0aHu# MPYKUHHOTO MAasTHUKA OT MAacChl Tpy3a U JKECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/IbI MJIBIX KOJIEOAHUI; MPSAMOIMHEHHOE pacHpoCTpaHEHUE CBETa, pas3JiokeHue OeIoro
CBETa B CIEKTP; H3y4YCHHE CBONCTB H300pakeHUS B IUIOCKOM 3€pKalle U CBOMCTB M300pa)KeHUs
npeaMera B COOMpAroield JIMH3€e; HAOM0JeHUE CIUIOIIHBIX M JIMHEWYaThIX CIEKTPOB M3Iy4eHHS): ca
MOCTOSITEJIBHO COOMPATh YCTAaHOBKY M3 U30BITOYHOTO Habopa 000py/IOBaHUS; OMUCHIBATH XOJI OIbITA
U €T0 pe3yibTaThl, POPMYIMPOBATH BHIBOJIBI,
— TMPOBOJUTH MPU HEOOXOJUMOCTH CEPUI0 MPSMBIX W3MEPEHUH, Ompenesss cpeiHee 3HAuYCHUe
U3MepAeMoil BeTMUUHBI ((POKYCHOE pacCTOsIHHE COOMPAIOLIeH JTMH3bI); 000CHOBBIBATH BHIOOP criocoba
U3MEPEHUS/U3MEPUTEIHLHOTO MPUOOPa;
— TPOBOJIUTH UCCIEIOBAHHE 33aBHUCUMOCTEH (PU3MUECKUX BEIMYMH C HCIOJIB30BAHUEM IPSIMBIX
M3MepeHuil (3aBUCUMOCTh IIyTH OT BPEMEHH MpPHU PaBHOYCKOPEHHOM JBIKEHUHU O€3 HauyalbHOH CKO
-poctH; mepuoja KoJeOaHMM MaTeMaTHYeCKOro MasTHUKAa OT JUIMHBI HUTH; 3aBUCHMOCTH yIJa
OTpPaXEHHUS CBETa OT yIJa MaJeHHsl M yIriia MpejoMJICHHUsS OT yria MajeHus): IUIAaHUPOBaTh HCCIEN0
-BaHHE, CAMOCTOATEIBHO COOMPATh YCTAaHOBKY, (DMKCHPOBATH PE3YJIbTATHI MOTYYCHHON 3aBHCHUMOCTH
(bu3MYECKUX BEIIMYMH B BHJIe TAOIUIl ¥ TPadHKOB, NEaTh BEIBOJBI 110 pe3yIbTaTaM HUCCIEIOBAHUS;
— TPOBOJUTH KOCBEHHBIE M3MEpPEHHs (PH3MUECKUX BEIHYUH (CPEIHSSE CKOPOCTh M YCKOPEHHE Tea
P PaBHOYCKOPEHHOM [BHXCHHH, YCKOPEHHE CBOOOIHOIO TaJeHUS, >XECTKOCTh TMPY>KUHBI,
KOOX(QPHUIMEHT TPEHHUS  CKOJBKEHHUS, MeXaHWdeckas paboTa M MOIIHOCTh, YacTOTa M IMEPUOJ
Koje0aHui MaTeMaTH4eCKOro M MPY)KMHHOTO MAasTHHUKOB, ONTHYECKas CHJIa COOHMparoleil JMH3HI,
panMoaKTUBHBIA ()OH): IUIAHUPOBATH HM3MEPEHHS; COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJIHATh W3MEPEHHS, Cleysd MPEAIOKEHHON WHCTPYKIUU; BBIYUCIATH 3HAYEHUE BEIMYUHBI H
aHAJTM3UPOBAThH MOJYYCHHBIE PE3YIIBTATHI C YIETOM 3aJaHHON MOTPEITHOCTH H3MEPEHHIA;
— co0irofaTh npaBuiia TEXHUKH 0€30MacHOCTHU MpHU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHHUEM;
—  pasnuyaTh OCHOBHBIC NPWU3HAKW H3YYEHHBIX (U3NYECKUX MOJENIel: MaTepualibHas TOYKa,
abCcoMIOTHO TBEPJOE TEJIO, TOUCYHBIH UCTOYHHUK CBETA, JTy4, TOHKAs JIMH3a, IUTAHETapHasi MOJEb aTo
Ma, HyKJIOHHAs MOJIENIb aTOMHOTO Si/1pa;
—  XapakTepHU30BaTh NPUHIMIBI ACUCTBUS HU3YYEHHBIX MNPHOOPOB M TEXHHUUECKUX YCTPOWCTB C
OTIOPOH Ha WX ONMHUCAHMS (B TOM YHCJIE: CIHIOMETp, JaTYUKH TOJIOKESHHUS, PACCTOSIHUS M YCKOPEHUS,
pakeTa, 3X0JI0T, OYKH, MEpPUCKoN, (poToammapar, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOIN, JO3UMETD,
kamepa BwuiibcoHa), HCTMONB3ys 3HAHHS O CBOMCTBaX (DU3UYECKUX SBJICHHH U HEOOXOJUMBIC
¢u3nyeckre 3aKOHOMEPHOCTH;
—  WCIIONIb30BaTh CXEMBl M CXEMAaTUYHbIE PUCYHKH W3YYCHHBIX TEXHHYECKHX YCTPOMHCTB,
U3MEPUTENBbHBIX NPUOOPOB M TEXHOJOTMUECKUX MPOIECCOB MPU PEUIEHUH Y4eOHO-NPaKTHUYECKUX
3aJ1a4; ONTUYECKUE CXEMBI JIJIS IIOCTPOCHUS H300paKEHUH B INIOCKOM 3epKajie U COOMparoIei JINH3e;
—  TPUBOJUTH MPHUMEPHI/HAXOAUTh HMH(GOpPMAIMIO O MpHUMEpax MNPAKTUYECKOIO HCIOJIb30BaHUS
(¢u3nvYecKux 3HAHWI B TIOBCEJIHEBHOW JKM3HU s obOecrieueHus] 0€30IMacHOCTH IMPH OOpaIIeHUH C
npubo-paMu M TEXHUYECKMMU YCTPOWCTBAMH, COXPAaHEHMsS 3/I0pOBbsS U COOJIOAECHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPY)KAIOIIEH cpee;
— OCYILIECTBIAThH MOUCK MHPOPMAILUKN (PU3HUECKOTO cofiepkKaHus B ceTU VIHTepHeT, caMOCTOSTENNEHO
dbopMyIHpys TIOMCKOBBIA 3ampoc, HAXOIWTh IIYTH OIPENENICHUsI JTOCTOBEPHOCTH IOyUYECHHOMN
uH(pOpMaIUK Ha OCHOBE UMEIOIIMXCS 3HAHUN U JOMIOJIHUTEIbHBIX HCTOYHUKOB;
—  WCIOJIb30BaTh TIIPH BBHIMIOJHEHWHM YUYEOHBIX 3aJaHUi HAYYIHO-TIONMYISIPHYIO JIHTEPATypy
(bU3MYECKOTo Co/epKaHusl, CIpaBOYHbIE MaTepUallbl, pecypchl ceTd MHTepHeT; BIajeTh NpHEMaMu
KOHCIIEKTHPOBaHUS TEKCTa, TpeoOpa3oBaHus MHPOPMAITUH U3 OJHOW 3HAKOBOW CHCTEMBI B JPYTYIO;
—  co3/1aBaThb COOCTBEHHBbIE MHCHMEHHBIE M YCTHBIE COOOILIEHMS Ha OCHOBE HH(pOpMAIMU U3
HECKOJIbKUX HMCTOYHHKOB (PH3MUECKOTO COJACpKAHUS, IyOJMYHO TMPENCTAaBISATh PE3YIbTAThI
MIPOEKTHOM WJIM HCCIEI0BATENbCKON NESTEIbHOCTH; IPU 3TOM IPaMOTHO MCIOJb30BATh M3yYEHHBIH
MOHATUIHBIN armapaT U3y4aeMoro pasjaena (GU3WKH W CONMPOBOXKAATH BBICTYIUICHUE MPE3CHTAIIUEH C
y4€TOM 0COOCHHOCTEN ayJIUTOPUU CBEPCTHUKOB.



COJAEP)KAHUE YYEBHOI'O ITPEIMETA

7 KIIACC
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
du3uka — Hayka O MpPUPOJE, H3YydaeT (PHU3UYECKHUE SBJICHUSA: MEXaHHYECKUE, TEIUIOBBIE,

3JEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenuuuHbL. M3Mepenne ¢usznueckux BenuunH. DOusndeckue npudopsl. [lorpemrHocTs
n3MepeHuil. MexxayHapoaHasi CucTeMa eIMHULL.

Kak ¢u3nka u japyrue ecTeCTBEHHbIE HAyKH H3Y4YalOT MpHpPoLy. EcTecTBeHHOHAaydHBIH METOX
MO3HAHUS: HAOJI0/IeHUE, TOCTAHOBKA HAyYHOT'O BOIMPOCA, BHIABM)KEHUE TUIOTE3, SKCIIEPUMEHT 10 PO
BEpKe TUMOoTe3, 00BsiICHEeHnEe HabmogaeMoro siBieHus. Onucanue GU3NIECKUX SIBICHUH C TOMOIIBIO
MOJEIIEN.

JdemMoHcTpanuu

1. MexaHnueckue, TEeII0BbIE, EKTPUIECKNE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

2. ®usnueckue nprudopsl U MPoLEAypa MPSIMBIX H3MEPEHHI aHAJIOTOBBIM M LIU(POBBIM TPUOOPOM.
JlaGopaTropHblie padoThI M ONBITHI

1. OnpeneneHne NEHbI JENCHUS KAl U3MEPUTEIBHOTO Tpudopa.

2. 3mepenue pacCTOSHUM.

3. 3mepenne 00bEMa KUIKOCTH U TBEPAOTO TEA.

4. OnpeneneHue pasMepoB MaJlbIX TeJl.

5. M3mepenue teMiiepatypbl Ipy HOMOIIH KUIKOCTHOIO TEPMOMETPA U 1aTYMKA TEMIIEPATYPHI.

6. IlpoBenenue wuccineqoBaHUs O MPOBEPKE TUIOTE3bl: JAIBHOCTh MMOJETA IIAPUKA, MTYHIEHHOTO
TOPU30HTAIILHO, TEM O0JIbllIE, YeM OOoJIblIe BBICOTA ITYCKa.

Pa3znen 2. [llepBoHayaibHble CBeeHUS 0 CTPOEHUHU BellleCTBA

CrtpoeHue BellecTBa: aTOMbl U MOJIEKYJBI, UX pa3Mepbl. OIbITHI, JOKa3bIBAIOLINE AUCKPETHOE
CTpoeHue BelecTBa. OMNbIThI, JOKa3bIBAIOLIUE JUCKPETHOE CTPOCHHUE BEIIECTBA.

JBwxenue yactuil BeniecTBa. CBsI3b CKOPOCTH JBMXKEHUS YACTHUIl C TeMmrmeparypou. bpoyHoBckoe
neuxkenue, 1uddys3us. BzaumonelicTBre 4acTull BEIIeCTBA: MPUTSHKEHUE U OTTAIKUBaHHE.
ArperaTHble COCTOSIHUS BEIIECTBA: CTPOECHUE I'a30B, KUJAKOCTEH M TBEPIABIX (KPUCTAJUIMUECKUX) TEJ.
B3auMocBs3p MeXJy CBOMCTBAaMH BELIECTB B PAa3HBIX arperaTHbIX COCTOSIHUSIX M HMX AaTOMHO
MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOJbl. B3anMocBs3b MeXy cBOU
CTBAaMHM BEILIECTB B pPAa3HBIX arperaTHbIX COCTOSHUSAX U HMX ATOMHOMOJEKYJSPHBIM CTPOCHHEM.
Oco0eHHOCTH arperatHbiX COCTOSTHUM BOJIbl. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOJIBI.
JdemoncTpauuu
1. Habmoienue OpOYHOBCKOTO JBUKEHMS.

2. Habmonenue nuddysum.

3. Habmtoienue siBieHui, OOBbSCHAIOMUXCS MPUTSHKEHUEM WM OTTAJIKMBAHUEM YacTHUIl BELIECTB.
JlabopaTopHbie padoThI U ONBITHI

1. Onenka quameTpa aToMa METOI0M PSIOB (C UCTIOIb30BaHueM GoTorpaduil).

2. OnbITh IO HAOIIOAEHUIO TETIJIOBOTO PaCcIIMPEHHs ra3oB.

3. OnbIThI 1O OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHue U B3aUMO/eilicCTBUI

Mexanuueckoe nABMkeHHe. PaBHOMepHOe U HepaBHOMepHoe JBH)KeHHe. CkopocTb. CpenHss
CKOPOCTb TIpU HEPABHOMEPHOM JIBMXXEHMM. Pacd€r myTm u BpeMeHU ABMKEeHMs. PaBHOMepHOE U
HepaBHOMepHoOe JBU-keHHe. CkopocTh. CpeqHsisi CKOPOCTh MPU HEPAaBHOMEPHOM JBIKEHHH. Pacuér
MyTH U BPEMEHU JABUKECHUSI.

SBrnienne wuHepHMU. 3aKOH HMHEPIUU. B3auMoaeicTBue Tesl KAk NpHYMHA H3MEHEHUS CKOPOCTH
IBUKEHMs Tesl. Macca kak Mepa MHepTHOCTH Tena. [ImoTHocTs BemiecTBa. CBs3b INIOTHOCTH C KOJIU
YeCTBOM MOJIEKYJI B €JMHUIIE 00bEMA BElIeCTBa.

Cuna kak xapakTepucTuka B3anMoaencTsus Ten. Cuna ynpyroctu u 3akoH ['yka. M3amepenue cuiisl ¢
MIOMOUIBI0 TUHAMOMeETpa. SIBlIeHHe TAroTeHus U cuia TsbkecTH. Cuila TS)KEeCTH Ha JAPYTuX IUIaHeTax
(MC). Bec Temna. Heecomocts. CllOK€HME CWIJI, HANpPaBJIEHHBIX IO OJHON  IPSAMOIA.
PaBrozelicTByromas cwi. Cuiia TpeHus. TpeHue CKOJIbKEHHSI U TPEHHE MOKOsA. TpeHue B Mpupoae u
texnuke (MC).



JdemoHcTpauuu
1. HaGroneHue MeXaHU4eCKOTo JIBUKEHHUS Tela.
2. 3mepenune CKOpOCTH NPSIMOJIMHEUMHOTO JIBUYKEHHUS.
3. HabGmtoieHue sIBJICHUSI MHEPIIHH.
4. HaOmioneHue UW3MEHEHHs CKOPOCTH Tpu B3auMmojedcTBuu Ten. 5. CpaBHeHHE Macc IO
B3aUMOJCHCTBUIO TEIL.
6. CnokxeHue CUJl, HalpaBJICHHBIX 110 OJJHON MPSMOM.

JlabopaTopHbie padoThI U ONBITHI

1. OmpeneneHue  CKOpPOCTH  PAaBHOMEPHOTO  JIBIDKEHHS  (IIapuKa B JKUIAKOCTH, MOJAEIH
NEKTPUYECKOTO0 aBTOMOOUIIS U T. 11.).
2. Onpepnenenue cpegHel CKOPOCTH CKOJIbKEHUSI OpycKa WM IIapuKa [0 HaKJIOHHOM IIOCKOCTH. 3.
Onpenenenne IOTHOCTU TBEPIOTO TeNA.

4. OnbITbl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTb pacTsokeHus (medopmanuu) MOPYKHHBI  OT
IIPUIIOKEHHOHN CHUIIBL.

5. OnbIThl, TEMOHCTPUPYIOIIME 3aBUCUMOCTD CUJIbI TPEHUSI CKOJIbKEHHUS OT Beca Teja M XapakTepa
COIPUKACAIOLIUXCS TOBEPXHOCTEN.

Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTE U ra3oB

JaBnenue. CrnocoObl yMEHBUIEHMsS] W YBEIMYEHHUs JaBiieHus. JlaBneHue raza. 3aBUCUMOCTH
JaBJIeHHUs raza ot o0b&ma, Temmeparypsl. [lepenadya naBneHus: TBEPABIMHU TellaMU, XKHJIKOCTIMU U
razamu. 3akoH Ilackans. [ITneBMaTnueckue MamuHbl. 3aBUCUMOCTD JIaBJI€HUS )KUJIKOCTH OT INIyOUHBI.
I'unpocratuueckuii napanoke. Coobmaromuecs cocyabl. ['uapaBindeckue MeXaHU3MBI.
Atmocdepa 3emumm u atmochepHoe maBieHue. [IpHUMHBI CYIIIECTBOBAHHS BO3IYIIHOW OOOJOYKH
3emiIu.
OmnsiT Toppuuemu. M3mepenne atMmocepHOTO JaBieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS OT
BBICOTHI HaJl ypoBHEM Mopst. [IprOopsl nmst u3MepeHus aTMocepHOro 1aBIeHUS.

JelicTBUE XKUIKOCTU M ra3a Ha MOTPYXKEHHOE B HHUX TeJO. BhITalikuBaromas (apxumenoBa) cuia.
3akoH Apxumena. [TnaBanue Tten. BozgyxomnaBanue.
JdemMoHcTpanuu
1. 3aBUCHMOCTD JaBJi€HUs ra3a OT TEMIEPATYPBI.
. Ilepenava naBieHUs! )KUIKOCTBIO U Fa30M.
. Coobmatommuecs: cocysl.
. 'mppaBnnueckuii npecc.
. IlposiBnenue neiicTBus aTMOC(HEPHOTO JaBICHHUS.
. 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON YaCTH TeNa U MIOTHOCTH KUAKOCTH.
. PaBeHCTBO BBITANIKMBAIOLIEH CUIIBI BECY BBITECHEHHOM KUAKOCTH.
8. YcrnoBue muaBaHus Te: IJIaBaHUE WIM TOTPY)KEHHE Tel B 3aBHCHUMOCTH OT COOTHOIICHHS
IJIOTHOCTEH TeJIa U )KUJIKOCTH.
JlabGopaTopHbie padoThI U ONBITHI
1. UccnenoBaHue 3aBUCUMOCTH Beca Teja B BOJIe OT 00bEMa MOrpyKEHHON B )KUAKOCTh YACTH Tela.
2. OmnpeneneHye BHITAIKMBAIOLIEH CUJIbI, IEWCTBYIOLIEH Ha TENO, MOTPYKEHHOE B )KUJKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIIKMBAIOLIEH CUIIbI, IEHCTBYIOLIEH Ha TEJIO B KUIKOCTH, OT MAaccChl
tena. 4. ONbIThI, 1EMOHCTPUPYIOILINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIbI, JEHCTBYIONIEH Ha TEJIO B
AKHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B HKHUIKOCTh YACTH T€JA U OT IUNIOTHOCTHU KUJKOCTH.
5. KoHcTtpyupoBaHue apeoMeTpa Uil KOHCTPYHPOBAHUE JIOJKU U OIpe/iesieHHe €€ TPy30MOoAbEMHOCTH.
Pa3nea 5. PaGora n MOIIHOCTD. JHEPIrus
Mexanunyeckas padora. MOIIHOCTS.
IIpocTble MeXaHU3MBL: pblyar, OJIOK, HAKIOHHas IUIOCKOCThb. IlpaBWiio paBHOBecHs pblyara.
[Ipumenenue npaBuia paBHOBECHS pblyara K OJoky. «3osioToe npaBuiio» mexaHuku. KIIJ[ mpocteix
MexaHu3MOB. [IpocTbie MeXaHNU3MBI B OBITY M TEXHHUKE.

Mexannueckas sHeprus. Kunernueckas u moreHiuanbHas sHeprus. [IpeBpaieHue onHoro Bujaa
MEXaHMUYECKON SHEPTUHU B APYroil. 3aKOH COXPaHEHUs PHEPIUH B MEXAHUKE.
JdemMoHcTpanuu
IIprmepsl IPOCTHIX MEXAHU3MOB

JlaGopaTopHbie padoThI U ONBITHI

NN W



1. Onpenenenue pabOThl CHIIBI TPEHHsI MPU PABHOMEPHOM JBIKEHHMH Tella 10 TOPU3OHTAIbHON
MMOBEPXHOCTH.
2. UccnenoBanue yCIIOBHI paBHOBECHS phluara.
3. Usmepenue KII/] HakIOHHOM MIOCKOCTH.
4. 3yuyeHue 3aKOHA COXPAHEHUSI MEXAaHUYECKOW SHEPTHUU.

8 KUIACC

Paznen 1. TensioBble siBJIeHUS

Mopnenu TBEPAOro, XUAKOTO M Tra3000pa3HOrO0 COCTOSHMM BemlecTBa. Kpucraminueckue u
amopdubie Tena. OOBSICHEHHE CBOWCTB Ta30B, JKUIKOCTEH M TBEPABIX TNl HA OCHOBE MOJIOKCHHUU
MOJIEKYJISIPHO-KUHETHYECKON Teopur. CMaurBaHNue U KaMWJULSIpHbIE siBJICHUS. TerioBoe paciuupeHme
U CKaTHe.

Temmnepatypa. CBsi3b TEeMIIEpaTypbl CO CKOPOCTHIO TEIIOBOTO IBUKEHUS YACTHUIL.

Buytpennsst sHeprus CriocoObl U3MEHEHHsI BHYTPEHHEH SHEPruu: TEIUIoNepenaya U COBEpIICHHE
paboTel. Buasl Terionepenaun: TemIONPOBOAHOCTh, KOHBEKIUS, U3TyYEeHHUE.

KonnyectBo TemioTsl. Y aenbHas TEIIOEMKOCTh BEIIECTBA. TeII000MEH 1 TEIJI0BOE PABHOBECHE.
VYpaBHenue TerioBoro Oananca. [lnaBnenue u oTBepAeBaHHE KPUCTAIUIMUECKHX BEIIECTB. YENb
Has TerioTa TuiaBienus. [lapoodpazoanue u konaeHcanusa. Ucnapenne (MC). Kunenue. Y nenpHas
TEIIoTa NapooOpa3oBaHMs. 3aBUCUMOCTb TEMIEPATypbl KUNEHUS OT aTMoc(epHOro IaBiICHHUS.
BnaxHocTh Bo3ayxa. DHeprus TOIUIMBA. Y IeJbHAas TEIJIOTa CTOPAHMUS.

[Tpunuuner padotsl TermoBeix asurareneil. KIIJ[ temmoBoro nBurarens. TemnoBble nBUTATETH U
3amuTa okpysatouieil cpeasl (MC). 3akOoH COXpaHEHHs W MPEBpAIlECHUs PHEPIHUHU B TEIUIOBBIX PO
reccax (MC).

JdemMoHcTpanuu

1. Habmronenue OpOYHOBCKOTO ABMXKEHUS

. Habmonenue nuddys3um

. Habmroienue siBieHuii cMaunBaHus U KaMWJUTSIPHBIX SIBICHUI
. HabGxromenue TerioBoro pacuimpeHus Tel

. I3MeHeHue naBiieHus ra3a npu U3MEHEHUU 00bEMa U HarpeBaHUU W OXJIaKICHUN
. [IpaBuia u3MepeHus TeMneparypsl

. Buzp! teronepenaun

. OxJaxeHre npyu COBEpLICHUHN paObOThI

9. HarpeBanue npu coBepIIeHud paboThl BHEITHUMHU CHIIAMH
10. CpaBHeHME TEIIIOEMKOCTEHN pa3IMYHbIX BELIECTB

11. HabnroneHve KUMeHus

12 .HaOmtoneHue nocTossHCTBA TEMIIEpaTyphl MIPH MJIaBJICHUH
13. Moneny TemIOBBIX ABUTATENIEH

JlabGopaTopHbie padoThI U ONBITHI

1. OnbITH IO OOHAPYKEHUIO JEMCTBUS CUIT MOJIEKYJIIPHOTO MPUTSHKEHUS

2. OnbITHI MO BhIpAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa

3. OnbITHI 1O HAGIIOIEHHUIO TEIUIOBOTO PACHIMPEHUS I'a30B, )KUIKOCTEH U TBEPBIX TeI

4. OmnpeneneHue AaBJICHHS BO3yXa B OaUTOHE IIMpUIIA

5. OnbITHl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHHUsI BO3/yXa OT €ro 00b&éMa M HarpeBaHus WIN
OXJIaKICHUS

6. IIpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTHU JJIMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIepaTypbl

7. HabmogeHne mM3MeHEHHsI BHYTPEHHEHW SHEpruu Teila B pe3yibTaTe TeIlonepeaayd U pabdoThl
BHEIIHUX CHIT

8. MccnenoBanue siBIeHUS TEIUIOOOMEHA IPY CMELIMBAHUU XOJIOAHOM U Topsiuei BOIbI

9. OmpeneneHue KOJWYECTBA TEIUIOTHI, IMOJIYYEHHOIO BOJOM MpH TEIUIOOOMEHE C HarpeThiM
METAJUINYECKUM IIMIINHAPOM

10. Onpenenenue yaeaIbHON TEIIIOEMKOCTH BEIIECTBA

11. UccnenoBanue npouecca UCIIapeHust

12. Ompenenenne OTHOCUTEIBHON BIAXXHOCTH BO3/yXa
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13. Onpenenenne yeabHON TEMIOTHI MJIABJICHUS JIbJa

Pa3znes 2. JjiekTpryeckre U MArHUTHbIE SIBJICHUS

Onextpuzanus Ten. [[Ba pona aiekTpuuecKux 3apsaoB. BzaumopeicTBue 3apspKEHHBIX Tel. 3aKOH
Kynona (3aBUCMMOCTD CHIIBI B3aUMOJIECUCTBUS 3apSKEHHBIX T€T OT BEMUYHMHBI 3aPsIOB U PACCTOSHUS
MEXy TeJIaMu).

Onektpuueckoe mone. Hanpsok€HHocTh  snexTpuueckoro moisa. [lpuHnun  cynepno3unuu
ANEKTPUYECKUX T0JIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurenu »saekTpuyeckux 3apsgoB. OJEMEHTapHBIN 3ieKTpuyeckuid 3apsig. CTpoeHue aroma.
[IpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHUSI AIIEKTPUUYECKOTO 3apsia.
DNEeKTPUUECKUN TOK. Y CIIOBUS CYLIECTBOBAHMS AJIEKTPUUECKOTO TOKA. VICTOUHMKHU MTOCTOSIHHOTO TOKA.
JIeMcTBUSI 2IEKTPUUECKOTO TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE). OJIEKTPUYECKUl TOK B
KHUJKOCTAX U razax.
Onexrpuueckas uenb. Cuna Toka. OyeKTpudeckoe HanpspkeHue. CoONpOoTHUBIEHUE INPOBOJHUKA.
VYaensHoe compoTuBieHHE BemiecTBa. 3akoH Owma s ywactka uenu. IlocnenoBarenbHoe U
IapajuIeJIbHOE COEIMHEHNE IIPOBOIHUKOB.

PabGota W MOIIHOCTH 3MeKTpUUecKkoro Toka. 3akoH Jlxoyns— JleHna. DnekTpuueckue LeNd U
NOTPEOUTENHN IICKTPUIECKOM dHEpTHH B OBITY. KOpOTKOE 3aMbIKaHHE.
[Toctosinubie MarHuThl. B3aumonelcTBHE MOCTOSIHHBIX MAarHuTOB. MarHutHoe mosie. MarHutHoe
nosie 3eMJId M ero 3HadeHue i xKu3Hu Ha 3emuie. OnbIT IpcTea. MarHuTHOE MoJie AIEKTPUIECKOTO
ToKa. [I[puMeHeHue 3MeKTpPOMarHuToB B TeXHUKe. JleiicTBre MAarHUTHOTO TOJISl Ha POBOHUK C TOKOM.
DOneKTpoABUIaTeab IOCTOSHHOIO ToOKa. lcnonp30BaHHE JJIEKTpoJBUTAaTeNeil B TEXHHUYECKHX
yCTPOMCTBAX M HA TPAHCIIOPTE.

Onbrtel @apanes. SBnenue snekTpoMarauTHo wHAYKIUU. [IpaBuno Jlenma. DmekTporeHeparop.
CrocoObl MOMY4YeHUS SJCKTPUUECKON IHEPruu. DIEKTPOCTAHIIMU Ha BO30OHOBISEMBIX HCTOYHHMKAX
SHEpPrUHu.

JdemMoHcTpanuu

1. DOnexrpuzanus Tel

JIBa posia 2JIeKTpUYECKUX 3apsI0B U B3aUMOJICHCTBHE 3apsyKEHHBIX Tell
YCTpoiCTBO U JEUCTBHE DIIEKTPOCKOIA

DnexTpocTaTHuecKast UHIYKIIHS

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apsI0B

[IpoBOAHMKY U THUANEKTPUKH

MonenpoBaHuE CUIIOBBIX JIMHUH 3JIEKTPUUECKOTO MO
HcTouHNKH TOCTOSIHHOTO TOKA

9. JleficTBUSA 3IIEKTPUYECKOTIO TOKA

10. DnexTpuyecKuit TOK B KUAKOCTU

11. I'a30BbIi1 paspsang

12. VI3mepeHue cuiibl TOKa aMIIepMETPOM

13. I3MepeHne aIeKTpUYECKOr0 HANpPSDKEHNS BOJIBTMETPOM

14. PeoctaT 1 Mara3uH CONPOTUBIIEHUI

15. B3anmopelicTBHE MOCTOSSHHBIX MarHATOB

16. MonenupoBaHre HEBO3MOKHOCTH Pa3/I€JICHHS TTOJIIOCOB MarHuTa
17. MoaennpoBaHue MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB

18. OmsIT Opcrena

19. MarnuTHOE 10JIE TOKA. DJIEKTPOMArHuT

20. leficTBHE€ MarHUTHOTO TOJII HA MPOBOJHUK C TOKOM

21 DnexTpoaBUrarenab NOCTOSIHHOIO TOKa

22. UccnenoBaHue sIBIEHUS 3JE€KTPOMAarHUTHONW MHIYKIUN

23. OnbiTel Papanes

24. 3aBUCUMOCTb HANPaBJICHUsI UHIYKIIMOHHOTO TOKa OT YCJIOBMM €ro BO3HUKHOBEHUS
25. DaexTporeHepaTop MOCTOSIHHOTO TOKa
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JlabGoparopHblie padoThI M ONBITHI

1. OmbIThI 1O HAOIIOACHUIO NEKTPU3ALMHU TNl HHAYKIHEH U ITPHU COTPUKOCHOBEHUHT
HccnenoBanue neiCTBUS 3JIEKTPUUECKOTO MOJISL HA MPOBOIHUKH U JUDJIEKTPUKU
C6opka 1 mpoBepka pabOoThI ANEKTPHUUECKON LETH MOCTOSTHHOTO TOKA
W3mepenue u peryinpoBaHHe CUIIbl TOKa
W3mepenue u perympoBaHue HANPSHKEHUS

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, HAYILIETO Yepe3 PEe3UCTOp, OT COMPOTHUBICHUS

pe3ucTopa 1 HaINpsHKEHUs Ha PE3UCTOPE

7. ONBbITHI, JEMOHCTPUPYIOUINE 3aBUCUMOCTh 3JIEKTPHUUYECKOr0 COMPOTUBIICHUS POBOJIHUKA OT €ro
JUIMHBI, IIJIOLIAAH [TONIEPEYHOro CEYeHUs U MaTeprasia

8. [IpoBepka mpaBuia CIOXKEHHUS HANpPsDKEHUHW TPU MOCIEAOBATEILHOM COCIUHEHHH JABYX
pEe3UCTOPOB

9. TlpoBepka npaBuiia Jisl CUJIbI TOKA MPU MapauieIbHOM COeIMHEHUN PE3UCTOPOB

10. Onpenenenue padboOThI JIEKTPUUECKOTO TOKA, UIYILETO YepPe3 PE3UCTOP

11. Onpenenenue MOUTHOCTH 3JIEKTPUUECKOTO TOKA, BBIACIIIEMOI Ha PE3UCTOpe

12. VccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYILErO 4Yepe3 JIAMIIOUKY, OT HAaIpsDKEHMsI Ha Hel

13. Onpenenenune KIIJI narpeBarens

14. UccrnenoBanue MarHUTHOTO B3aUMOJICHCTBHUS TIOCTOSIHHBIX MarHUTOB

15. VI3yueHue MarHuTHOTO IOJISI TIOCTOSIHHBIX MAarHUTOB MPU UX OOBEIUHEHUH U Pa3IeTICHUH

16. VccnenoBanue AeMCTBUS 3IEKTPUUECKOTO TOKA HA MarHUTHYIO CTPEJIKY

17. OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTh CHJIBI B3aUMOJICHCTBUS KAaTYIIKH C TOKOM U MarHuTa
OT CHJIBI TOKA W HAIIPABJICHUS TOKA B KATYIIIKE

18. M3yuenue neicTBUS MAarHUTHOTO MO HA MPOBOAHUK C TOKOM

19. KonctpyupoBanue u usydeHue paOOThl JEKTPOJBUrATENs

20. U3mepenune KII/] snekTpoaBuraTenbHOM yCTaHOBKU

21. OnpITHl IO UCCIIEJOBAHUIO SIBJICHUS AJIEKTPOMATHUTHOW MHJYKIMHU: UCCIIEJOBAaHUE U3MEHEHUN
3HAYEHUS U HAMPaBJICHUS WHIYKIIMOHHOTO TOKA.

Sk wb
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Pa3nes 1. Mexannueckue siBJIeHUs!
Mexannueckoe naBwkeHue. MarepuanbHas Touka. Cucrema  orcuéra.  OTHOCUTENBHOCTH
MEXaHWYECKOro  JBWXKEHMsA. PaBHOmMEepHOe  mpsMoiuHenHoe  JIBWKeHHe. HepaBHomepHoe
psIMOJIMHENHOE ABMKeHNEe. CpellHsAs U MTHOBEHHAs! CKOPOCTb Teja IPH HEPAaBHOMEPHOM JIBUKEHHH.

VYckopenue. PaBHOycKOpeHHOE TIpsiMOJIMHEHOEe aBMxkeHue. CBoOoaHoe naaenue. OnbiTel [Manumest.

PaBHOMepHOe nBHXEHHE MO OKpYXHOCTH. Ilepnon m wacrora oOpamienus. JIuneitHass U yrioBas
ckopocTH. LleHTpocTpeMuTENIBHOE YCKOPEHNE.

IlepBbiii 3akoH Hbrorona. Bropoit 3akoH Herotona. Tperuit 3akoH Hsrorona. IIpunHnmn
CYTIEPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cujia TPEHUS CKOJIB)KEHUS, CUIIa TPEHUS TOKOs, Apyrue
BUJIbI TPEHHUSL.

Cuna TsDKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUsS. YCKOpeHHe CBOOOAHOro majeHus. J[BumxeHue
raneT Bokpyr Connua (MC). [lepBast kocMuueckas ckopocTs. HeBecoMocTh 1 eperpy3KkH.

PaBHOBecue MmarepuanbHONH TOuku. AOcomOTHO TBEpHOe Teno. PaBHoBecue TBEpAOro Tena ¢
3aKpEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TshkecTH.

HNmnynec Tena. Msmenenne ummnyinbsca. Mimmynbsc cuiel. 3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE
newkenne (MC).
Mexanunueckasi pabota U MOIIHOCTb. PaboTa cuil TsDKeCTH, ympyroctu, TpeHus CBsi3b SHEPrHUU U
pabotsl [loTeHnManpHas SHEPrus Tena, MOJHATOr0 Haj MOBEPXHOCTHIO 3eMiH. [loTeHIanbHas sHep
s ckaTtod mnpyxuHsl. KunHernmueckass sHeprus. Teopema O KHHETHMUECKOM DSHEPIUU. 3aKOH
COXpaHEHNsI MEXaHNYECKOW YHEPTHH.

JleMoHCTpanuu

1. HaGmroneHne MexaHM4eCKOro ABM)KEHUS Tela OTHOCUTENIBHO Pa3HbIX Te OTCUéTa

2. CpaBHeHHE IyTEW U TPAEKTOPHI IBUKEHHUS OJHOTO U TOrO XK€ TeJa OTHOCHUTEIBHO PA3HBIX TEJ
oTcuéra



3. U3MepeHne CKOPOCTH U YCKOPEHHUS MPSIMOJTMHEMHOTO IBUKEHUS
4. HccnenoBaHue NMPU3HAKOB PaBHOYCKOPEHHOTO IBM)KCHHUS
5. HabGmroneHue ABUKEHUS TENa IO OKPYKHOCTH
6. HabmioneHne MexaHWYeCKHX SIBICHHM, MPOUCXOMIIMX B cucTeMe oTcuéra «Temexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHHH OTHOCUTENILHO KaOHHETa (QU3UKI
7. 3aBUCHMOCTb YCKOPEHHUS TE€Jla OT MAcChl TeJa U JEHCTBYIOLIEH Ha HETO CUJIbI
8. HaOuroneHune paBeHCTBA CHIT IIPU B3aUMOJICHCTBUU TEI
9. H3MeHeHue Beca Tena Npu YCKOPEHHOM JIBHXKEHUU
10.Ilepenaya umnysbca Mpy B3aUMOJICUCTBUU TEIl
11.IIpeobpa3zoBanus SHEPTUU TPU B3aUMOJICHCTBUH T
12.CoxpaHeHue uMnysbca Npv HEYNMPYromM B3auMOJICUCTBUU
13.CoxpaHeHue UMITyJIbca IPU a0COIIOTHO YIPYTrOM B3aUMOIEHCTBUU
14 . HaGnroneHne peakTHBHOTO JIBHIKCHHS
15.CoxpaneHre MeXaHMUECKOW YHEPTUU TIPU CBOOOIHOM I ICHUN
16. CoxpaHneHne MEXaHMYECKOM SHEPTUU MPU JBUKEHUU TEJa MO/ ICUCTBUEM MPY>KUHBI
JlabopaTopHbie padoThI U ONBITHI
1. KonctpympoBaHue TpakTa JJis pa3roHa U AAJbHEUIIEr0 paBHOMEPHOIO JIBH)KEHMS IIApUKa WIH
TEJEKKHU
2. OmpexneneHue cpeiHeld CKOPOCTH CKOJIbKEHHUS Opycka WM JBUIKEHHS IIapHKa [0 HAKIOHHON
IJIOCKOCTH
3. OrmpeneneHne yCKOpEHHUs Tella NPU PABHOYCKOPEHHOM JBHKEHHMHM IO HAKJIOHHOM IJIOCKOCTH
4. UccnenoBaHue 3aBUCUMOCTHU ITyTU OT BPEMEHU IIPU PaBHOYCKOPEHHOM JABM)KEHUU 0€3 HauaabHOU
CKOpOCTH
5. TIpoBepka rumoTe3bl: €CM MPU PAaBHOYCKOPEHHOM JABMKEHUU 0€3 HAa4aJIbHOW CKOPOCTHU IYyTH
OTHOCATCSI KaK psAJl HEYETHBIX YHCEN, TO COOTBETCTBYIOIIWE IMPOMEXYTKH BPEMEHH OJIMHAKOBBI
6. VccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIBKEHUS OT CHUJIbl HOPMaJIbHOTO JaBJICHUS
7. Onpenenenne ko3P pumeHTa TPCHUS CKOIBKCHHS
8. OmpeneneHue xECTKOCTH NMPYKUHBI
9. Ormpenenenne pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JBMIKEHUU Tella MO TOPU30HTAIBHON
MTOBEPXHOCTU
10. Omnpenenenne pabOThl CHJIBI ~ YINPYIOCTH MpH MHOAbEME TIpy3a C HCIOJIb30BAaHUEM
HEMOJIBUYKHOTO U MOJABUKHOTO OJIOKOB
11.13ydeHne 3akoHa COXpPAHEHUS YHEPTUU
Pa3nes 2. Mexannueckue Kos1e0aHUsI M BOJIHBI
KonebarenbHoe nBuxenne. OCHOBHbIE XapaKTEPUCTUKH KOJIeOaHH: Mepro/l, 4acTOTa, aMILTUTYAA.
MatemaTtuueckuii U Npy>KUHHBIN MasTHUKH. [IpeBpaliieHne sneprun npu KoiedaTeIbHOM JABH)KEHUU.
3aryxatomue kojeOanus. BoiHyxneHHble koneOanus. PezoHanc. Mexanndeckue BoiHbl. CBoMcTBa
MexaHuueckux BoOJH. [Ipo 1onpHBIE W momepeyHble BOJIHBL. JlIMHA BOJIHBI U CKOPOCTh €€
pacrpocTpaHeHHs. MexaHuueckue BOJIHbI B TBEPIOM Tene, ceiicmuueckue BoHbl (MC).
3Byk. [’ poMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. MIH(Qpa3ByK U ylnbTpa3ByK.
JdemoncTpanuu
1. Habmoienue xosiebaHuii Te noj JeHCTBUEM CUIIBI TSKECTH U CUIIBI YIIPYTOCTH
2. HaGmronenue koneOaHMii rpy3a Ha HUTH M Ha MIPY>KUHE
3. HabGmroieHue BBIHYX/IEHHBIX KOoJle0aHUIl U pe30HaHca
4. PacipocTpaHeHue MPOAOIbHBIX U IMOMEPEUHBIX BOJIH (Ha MOJIEIIN)
5. HaGmroeHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOThI
6. AKyCTHUECKHI PE30HAHC
JlaGopaTopHblie pad0ThI U ONBITHI
1. Onpenenenre 4acTOTHI U MEpHOA KOleOaHU MaTeMaTUYeCKOro MasiTHUKa
2. OmpeneneHue YacTOThl U IEpUoAa KojaeOaHni Mpy>KMHHOTO MasiTHUKA
3. HccnenoBanue 3aBUCUMOCTH MEpHO/a KOJeOaHUH MOABEIIEHHOTO K HUTH Ipy3a OT JUIMHBI HUTH
4. HUccnenoBaHue 3aBUCMMOCTH MepHOJa KoJeOAaHMH MPYKMHHOIO MasTHUKAa OT MAacchl Ipysa
5. IIpoBepka HE3aBHCHMOCTH Nepuojia KosebaHui Ipy3a, MOABEIIEHHOIO K HUTH, OT MAacchl Ipy3a



6. OMBITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh NIEPHUOIa KOJIEOAHUN MPYKUHHOTO MasiTHUKA OT Macchl
Ipy3a U )KECTKOCTHU IPYKUHBI

7. 3mepenne ycKopeHus CBOOOTHOTO TaIeHHUS
Pasjnen 3. DiieKTpoOMarHuTHOE 10Jie H 3JIEKTPOMATHUTHBIE BOJHBI

DJIEKTPOMarHUTHOE MOJe. DINEKTPOMArHUTHBIE BOJIHBI. CBOMCTBA 3JIEKTpOMarHUTHbIX BOH [llkana
AJIEKTPOMAarHUTHBIX BOJIH. VICcII0nb30BaHKE 311€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U.
DnekTpoMaruuTHas npupoza ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

JdemMoHcTpanuu

1. CBolicTBa 3JIEKTPOMATHUTHBIX BOJH

2. BonHoBbIE CBOMCTBA CBETA

JlaGoparopHbie padoThI M ONBITHI

1. 3yueHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJH € IOMOIIBbI0 MOOMIIBHOTO TeneoHa
Pa3nen 4. CBeToBbI€ IBJICHUSA

JlyueBas mozens cBera. Mcrounuku cseta. lIpsiMonuHeliHOe pacnpoCTpaHEHHE CBeTa. 3aTMEHHUS
Comnua u JIynel. Otpaxenue cBeta. [Lnockoe 3epkano. 3akOH OTpaKEHHS CBETA.

[Ipenomnenue cBera. 3akoH ImpenomiieHus cBera. [lonHoe BHYTpEeHHEE OTpa)k€HUE CBETa.
Hcnonbs30Banue MOJIHOTO BHYTPEHHETO OTPAXKEHHS B OITHYECKUX CBETOBOJIAX.

Jlunza. Xox myueit B muH3e. Onrryeckas cucreMa otoamnmnapara, MUKpockona u teneckorna (MC).
I'na3 xak ontuueckas cucrema. bM3opykocTh U JalbHO30PKOCTb.

Paznoxenune Oenoro csera B cnekTp. OnbiTel HbtoToHa. CrnojkeHue CHEKTPAJIbHBIX I[BETOB.
Jucnepcus caera.

JdemMoHcTpauuu

1. IlpssMonuHEIHOE pacIpOCTpaHEHUE CBETA.

OtpakeHue cBera.

[Tomyuenue n300pakeHuii B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3epKaiax. 4. [Ipernomienue cBera.
OnTu4eckuii CBETOBOI.

Xox myyeil B cobuparoliieit JInH3e.

Xox JIydeil B paccenBaroleH JIMH3E.

[Tomryuenue n300pakeHUl ¢ TOMOIIBIO JTUH3.

9. IlpunHnun aericTBus GoToanmapara, MUKPOCKOIIA M TEJIECKOTA.

10.Mopensb rnasa.

11.PaznoxxeHue 6e10ro cBera B CIEKTP.

12.ITomyuenue 6em0ro cBeTa MpU CIOKEHUH CBETA Pa3HBIX I[BETOB.
JlabGopaTopHbie padoThl U ONBITHI

1. UccnenoBanue 3aBUCUMOCTH YIJIa OTPAKEHHS CBETOBOTO JIyda OT yria HaJeHusl.
2. U3y4yeHue xapakTepUCTHK N300pakeHUs ITpeIMETa B INIOCKOM 3€pKalle.

3. HccnenoBanue 3aBUCUMOCTH yrila MPEJOMIICHHS] CBETOBOIO Jyda OT yIJia MaJeHUs HAa TPaHUIIE

«BO3AyX—CTEKIIO».

4. [MonydeHue n300paxeHH ¢ TOMOIIBIO COOMPAIOIIIEH JIMH3BI

5. Omnpenenenne POKyCHOTO PACCTOSIHUSL M ONTHYECKOM CHITBI CO OMparomei JTMH3HI.

6. OnbITHI MO Pa3IOKEHHUIO OEIOro CBETa B CHEKTP.

7. OnBITHI IO BOCTIPUATHUIO I[BETA MPEAMETOB IIPU UX HAOIIOACHUU Yepe3 LIBETOBbIE (PUIIBTPBI.
Pa3znen 5. KBanTOBBIC SIBJICHUSA

Onwitel  Pezepdopna u manerapHas Monenb atoma. Monens atoma bopa. Hcnyckanue u
norJionieHre ceera aroMoM. KBauTel. JInnelyaToie CIEKTPHI.

PannoaktuBHOCTH. Anba, OeTa U rammaunsnyderus. CTpoeHue aTroMHOTO siapa. HykinoHnHas monens
aTOMHOTO siipa. M30Tons!I.
PagnoaktuBHbie mpeBpamienus. [lepuoa nosypacnaaa aTOMHBIX sTIEP.

SnepHble peakyy. 3aKOHBI COXPAHEHUS 3apsI0BOTO U MACCOBOTO YMCEN. DHEPIUs CBA3M aTOMHBIX
saep. CBa3p Macchl U 3Hepruu. Peakimu cunTe3a u aeneHus saep. Mcrounuku sHeprun ConHIa v
38€31 (MC). SlnepHas sHepreTuka. J[eficTBUA paAMOaKTHBHBIX HM3JIy4YE€HHH Ha >KUBbIE OpPraHU3MBI
MCO).

JdemMoHcTpanuu
1. CrexTpbl U3Ty4EeHUS U MOTJIOMICHUS.
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2. CrexTphl pa3IuyHbIX ra30B.

3. Cnektp BoAopoa.

4. Habmonenne TpekoB B kamepe Bumbcona.

5. Pabota cuéTurka HOHU3UPYIOUINX H3ITy4YCHHH.

6. Peructpanus u3imydeHus OpUpOAHbIX MUHEPAJIOB U IPOIYK TOB.

JlabGopaTopHble padoThI U ONBITHI

1. HaO:xroieHue CIUTOMIHBIX M IMHEHYAThIX CIIEKTPOB U3Ty4EHHUS.

2. UccnenoBanue TPEKOB: U3MEPEHNE SHEPTHU YaCTHIIBI 10 TOP MO3HOMY IyTH (110 hoTorpadusim).

3. 3mepenue pagnoakTUBHOTO GoHA.

IHoBTOpHTE/IBLHO-000011IAKO NI MOLY/Ib

[ToBropuTenpHO-0000aONMIT  MOJY/Ib MpeAHa3Ha4eH JuIsl CHCTeMaTH3alud U 0000LieHus

MPEIMETHOTO COJIEPKAHMS U OTIBITA ACATEIbHOCTH, MPHOOPETEHHOTO MPH N3YYEHUH BCETO Kypca (pu3u

KM, a Takxke Uil MNOoAroToBKM K OCHOBHOMY TOCYIapCTBEHHOMY »3K3aMeHy IO (u3uke A

00yJaromuxcs, BEIOPABIINX 3TOT YUEOHBIH MpeIMeT.

[Ipu M3yd4eHun 1aHHOTO MOJYJISl PEANU3YIOTCS M CUCTEMAaTU3UPYIOTCS BUIBI JESITEIbHOCTH, HA OCHOBE

KOTOPBIX 00ECIIEYMBAETCS TOCTH)KEHUE MPEIMETHBIX H METAIPEIMETHBIX IIAHUPYEMBIX PE3YJIbTATOB

o0yuyeHus, (OPMHUPYETCS ECTECTBEHHO-HAy4yHass TI'PaMOTHOCTb: OCBOEGHHE HAYyYHBIX METO/0B

HCCIIEIOBaHMS SIBJICHUM NPUPObI U TEXHUKH, OBJIAIEHUE YMEHUSIMU OOBSICHITh (PU3NYECKUE SIBICHMUS,

IIPUMEHSS MOJTyYeHHbIE 3HAHUS, PEIIaTh 33/1a4H, B TOM YUCJIC KAUeCTBEHHbIE U SKCIIEPUMEHTAJIbHBIE.
IIpyHIMIIIANBEHO JEATEIbHOCTHBIA XApaKTep JAHHOIO pasfesia pealm3yercs 3a CYET TOro, 4To

yJalluecs! BHIIOIHSIOT 3aJaHHs, B KOTOPBIX UM IIpelaraercs:

— Ha OCHOBE MOJYYCHHBIX 3HAHWU paclO3HaBaTh M HAYYHO OOBSACHATH (PU3MUYECKHE SBICHUS B

OKpY’KaroIlel Ipupoje U MOBCEIHEBHON KU3HH;

— HCHOJB30BaTh HAyYHBIE METO/bI HCCIEIOBAHNUS (PH3UUECKUX SIBIICHHUH, B TOM YUCIIE JJIsl TPOBEPKH

TUIIOTE3 U NOJY4YEHUS TEOPETUUECKUX BBIBOJIOB;

—  OOBSICHATH Hay4yHbIE OCHOBBI HaWOOJE€E€ BAXKHBIX JOCTI)KEHHH COBPEMEHHBIX TEXHOJIOTHH,

HamnpuMmep, NPakTUYECKOTO MCIOJIb30BAaHUs PA3IMUHBIX UCTOUHUKOB HEPTMU Ha OCHOBE 3aKOHA IIpe

-BpALEHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB dHEPIHUU.

Kaxnas u3 TeM JNaHHOTrO paszena BKIIOYAET 3KCIEPUMEHTAIbHOE MCCIe0BaHUE 00001Iaroero

xapakrepa. Pa3zien 3aBepiiaercss mpoBEeJEHUEM JUArHOCTUYECKONW M OLIEHOYHOM padoThl 32 Kypc OcC

HOBHOM IIKOJIBI.

TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne [HammenoBanue pa3nesioB u Tem [KosmvecTtBouacos JJjieKTPpOHHBbIE (HH(POBBIE)
/1 [POrpaMMblI BCEro [KOHTPOJIbHbI [IPAKTHYECKHE o0pa3oBaTe/IbHbIE PecypChl

e padoThI padoThI

Paznen 1. @u3nka u e€ posib B NO3HAHMM OKPY/KAIOIIEro MHPa

1.1.|®@usuka — Hayka o npupoje 1 0 0 https://resh.edu.ru/

http://www.fizika.ru/
httn-//elace-fizilea i

http://class-fizika.ru/
http://www.fizika.ru/

1.2. (®dusznyeckue BeTHIHHBI 2 0 1 http://school-collection.edu.ru

1.3 |[EcTecTBeHHO- HAYYHBIH MeTON 1 0 0 https:ﬁresh.edu.ru/

MO3HAHUS http://www.fizika.ru/
httn-//elace-fizilea rin

WToro no pazneny 4

Paznen 2. HepBOHa‘laJILHLIe CBCACHMSA 0 CTPOCHUM BeHIECTBA

http://class-fizika.ru/
http://www.fizika.ru/

Iyl 1 1

2.1. (CTpoenue BemniecTBa 2 0 1 http://school-collection.edu.ru




2.2. JIBUKEeHHE H B3aUMO/IelicTBHE 2 0 0 http://school-collection.edu.ru
YACTHII BeIECTBA http://class-fizika.ru/
http://www.fizika.ru/
2.3. |ArperaTHble COCTOSIHHUS 2 1 0 http://school-collection.edu.ru
BelecTBA http://class-fizika.ru/
http://www.fizika.ru/
Hrtoro mo pazneny 6
Paznen 3. JIBH:keHHe U B3aUMOJIeiicTBHE TeJ
3.1. Mexannyeckoe ABHKEeHHE 5 0 0 https://resh.edu.ru/
http://www.fizika.ru/
httn//clace-fizika ru
3.2. |Muepuusi, Macca, IIOTHOCTH 7 1 2 https://resh.edu.ru/
http://www.fizika.ru/
httn//clace-fizilea ru
3.3.|Cuaa. Buabl cua 9 1 2 https://resh.edu.ru/
http://lwww.fizika.ru/
httn:/lnlace fizilza vin
Htoro mo pazneny 21
Paznen 4. JlaBienue TBEPABIX TeJl, ;KUIAKOCTEH U ra3oB
4.1. laBaenne. [lepenaua napaenusi | 5 0 1 https://resh.edu.ru/
TBEPABIMH TeJIAMH, JKHAKOCTAMHI http://www.fizika.ru/
 rananm httn//elace_fizilea rii
4.2. /laBJieHue KUIKOCTH 2 0 0 https://resh.edu.ru/
http://lwww.fizika.ru/
httn//clace_fizika rii
4.3.|AT™MocdepHoe 1aBiieHHE 6 1 0 https://resh.edu.ru/
http://lwww.fizika.ru/
httn-//elace-fizilea rin
4.4, [leiicTBHE JKHAKOCTH M ra3a Ha 9 1 2 https://resh.edu.ru/
NOrpy:KEHHOE B HUX TeJIO http://www.fizika.ru/
httn-//clace_fizilea rii
Htoro no pazneny 22
Paznen 5. PaGoTa u MOIIHOCTB. JHEPrus
5.1. [PaGoTa 1 MOLIHOCTDH 3 0 0 https://resh.edu.ru/
http://www.fizika.ru/
httn-//clace-_fizilea rii
5.2.[[IpocTbie MeXaHU3MBbI 5 0 2 https://resh.edu.ru/
http://www.fizika.ru/
httn//clace_fizila rii
5.3. [Mexannveckasi JHepPrus 4 2 0 https://resh.edu.ru/
http://www.fizika.ru/
httn-//clace_fizilea rii
Wtoro no pazneny: 12
[ToBTOpEHNE 3
OBIIEE KOJIMYECTBO YACOB IO | 68 7 11
8 KJIACC
Ne HaumenoBanme paszienoB u teM [KosmvecTtBouacos JJjieKTPpOHHBbIE (HH(POBBIE)
n/n [mporpamMmbl BCErOKOHTPOJIbHbBI [PAKTHYECKHE
e padoThI padoThI
Paznen 1. TemoBble siBJIeHUs
1.1. [TensioBbie mpouecchl 12 1 2 https://resh.edu.ru/

http://www.fizika.ru/

http://class-fizika.ru




1.2. |CTpoeHue u cBoiicTBa BenjecTsa | 12 1 https://resh.edu.ru/
http://www.fizika.ru/
httn-/lrlace fizilra rii

Hrtoro no pasneny 24

Paznen 2. DyeKTpuyeCcKUe U MATHUTHbBIE SIBJICHUS

2.1. DaexkTpuyeckue 3apsiibl. 5 1 0 https://resh.edu.ru/

BapsizKeHHbIE TeJIa U HX http://www.fizika.ru/
B3anuMo/elicTBHE http://class-fizika.ru

2.2. [locTOSTHHBI YIEKTPUYECKU T 21 2 5 https://resh.edu.ru/

TOK http://www.fizika.ru/
http://class-fizika.ru

2.3. [MarHuTHbI€ SIBJICHUS 6 https://resh.edu.ru/

2.4. DaekTpoMaruuTHasi WHAyKmus | 9 http://school-collection.edu.ru
http://class-fizika.ru/
http://lwww.fizika.ru/

HToro no pazueny 41

[ToBTOpEeHNUE 3

OBLIEE KOJIMYECTBO YACOBIIO | 68 7 12

9 KVIACC
Ne [HaumeHnoBaHue pasaesioB u Tem |[KosmuyecTBouacos JieKTPOHHBbIE (HH(POBHIE)
/T {IPOrpaMMBbI BCErojKOHTPOJIbHBI IPAKTHYECKHE o0pa3oBaTe/ibHbIE PecypChl
e padoThbl PadoThI
Paznen 1. Mexanuveckue siBjaeHuUs1
1.1.Mexanuyeckoe ABMKEHNE H 15 1 1 https://resh.edu.ru/
CII0CO0BI €ro OMUCAHHUS http://www.fizika.ru/

httn://class-fizika.ru

1.2.B3aumoneiicTBue TeJI 19 2 2 https://resh.edu.ru/
http://www.fizika.ru/
http://class-fizika.ru

1.3.3akonbI coxpaHeHust 14 1 0 http://school-collection.edu.ru
http://class-fizika.ru/
http://www.fizika.ru/

Hrtoro no paszneny 48

Paznen 2. Mexanunveckue Koj1e0aHusi U BOJHBI

2.1.Mexanuueckune KoJieOaHus 6 0 1 https://resh.edu.ru/
http://www.fizika.ru/
http://class-fizika.ru

2.2.[MexaHu4yeckue BOJIHbI. 3BYK 8 1 0 https://resh.edu.ru/
http://www.fizika.ru/
httn:/lrlace fizilra ria

Hroronopazaeny 14

Paznen 3. DiIeKTPOMArHUTHOE 1M0J1€ ¥ 3JIeKTPOMATHUTHBIE BOJHBI

3.1.Q/IeKTpOMArHUTHOE TOJIe U 20 1 1 http://school-collection.edu.ru

NJIEKTPOMATHUTHbIE BOJTHBI http://class-fizika.ru/
http://www.fizika.ru/

Hrtoro mo paszneny 20

Pasnen 4. CBeToBbIe ABJIECHUSA




4.1.3akoHbl pacnpocTpaneHus cBeta | 1 0 0 https://resh.edu.ru/
http://www.fizika.ru/
http://class-fizika.ru
4.2.UIMH3BI H ONITHYECKHE TIPHOOPDI 1 0 1 https://resh.edu.ru/
http://lwww.fizika.ru/
http://class-fizika.ru
4.3.Pa3no:keHne 06e0ro ceeTa B 1 0 0 https://resh.edu.ru/
CIEKTP http://www.fizika.ru/
httn://clace_fizilkka rii
Htoro mo pazueny 3
Pazgen 5. KBaHTOBBIE IBJIEHUS
5.1.Mcnyckanue u noryiomenue ceral 1 0 0 https://resh.edu.ru/
ATOMOM http://www.fizika.ru/
httn://clace_fizilkka rii
5.2.[CTpoeHne aTOMHOr0 siApa 6 0 0 https://resh.edu.ru/
http://www.fizika.ru/
httn*//clace-fizika rii
5.3.SInepuble peakuuu 6 1 0 https://resh.edu.ru/
http://lwww.fizika.ru/
httn-//clace_fizilka rii
Wtoro no paszneny 13
Pasnen 6. [loBTOpHTEILHO-00001a10IIMIT MOLY 1L
6.1.|Cucremaruszanus u 06o0menne 1 0 0 https://resh.edu.ru/
MpPeIMeTHOr0 COMEeP:KAHUS H http://www.fizika.ru/
MLITA TOATOTNEL IINCTIL hﬂ'n'//f‘lﬂQQ-fi?il{Q ril
Hroro 1o pazaeny 1
OBIIEE KOJIMYECTBO YACOB ITIO | 99 7 6
ITPOI'PAMME
[lacblHOK  Moanucaro
undpposon
Bﬂa,U,V”VIM p NoANUCHIO:
MNacbiHOK Bnagnmup
EBreHbeBIW Esrenbesny
HaTta: 2022.11.08
Y 15:24:20 +03'00'
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