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IIVTIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuyenne ¢u3MKM Ha YpOBHE OCHOBHOIO 00IIero o0pa3oBaHHsS HamnpaBiIeHO Ha
JTOCTHKEHUE THYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.

B pesymbrate u3ydeHuss (QU3MKHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHA Y
oOyuaromerocst 0ynyT chOpMUPOBaHBI CIICAYIOLINE TMYHOCTHBIC PE3yIIbTAaThl B YACTH:

e 1) IAaTPHMOTHYECKOI0 BOCIIUTAHMS:

e — TPOSBICHHE HHTEpPECAa K HCTOPHH W COBPEMEHHOMY COCTOSHHUIO POCCHICKOMN
¢u3nvecKoil HayKu;

e —IICHHOCTHOE OTHOIICHHE K TIOCTH)KCHUSIM POCCUMCKUX YUEHBIX -(DH3UKOB;

e 2) rpa’KIaHCKOI0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e — TOTOBHOCTL K A4aKTHBHOMY Y4YaCTHIO B O6CY)K[[€HI/II/I 06HICCTB€HHO 3HAYUMBIX H
3THYCCKHX HpO6J’I€M, CBA3AHHBIX C ITPAKTHUYCCKHUM ITPUMCHCHUCM ,Z[OCTI/I)KGHI/Iﬁ (I)I/ISI/IKI/I,
¢ —O0CO3HAHHMEC BaA)XHOCTU MOPAJIBbHO-3TUYCCKUX MMPHUHIUIIOB B ACATCIIbHOCTU y‘-IéHOFO;

e 3)3CTeTHYeCKOro BOCIIUTAHMSA:

e —BOCIPUATUE ICTETHUECKUX KauecTB (PU3MUECKOM HAyKH: €€ rapMOHMYHOI'O [TOCTPOCHHMS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'O O3HAHMSL:

e —OCO3HaHME IIECHHOCTH (PU3MUECKON HAYKH KaK MOLIHOIO MHCTPYMEHTAa IMO3HAHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAKHENUIIEH COCTABIISIIONIEN KYJIbTYPBI,

e —Ppa3BUTHE HAYYHOM JIFOOO3HATENBHOCTH, HHTEPECA K HCCIEI0BATENbCKON JEsITEIbHOCTH;

e 5) popMupoBaHus KYJIbTYPbI 310POBbS H IMOLIHMOHAJIBHOIO 0JIATONOIYYMSI:

e — OCO3HAaHHE LEHHOCTH 0e30MacHOro o0pasa >KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpe, BaXHOCTU MpaBUJ O€30IacCHOTO TMOBEACHMS Ha TpPaHCHOpTe, Ha Joporax, ¢
AIIEKTPUYECKUM U TEIJIOBBIM 000PYI0OBaHUEM B JIOMAILIHUX YCIOBUSX;

e — cOpMHPOBAHHOCTh HaBblKa pedieKCHM, NMPHU3HAHME CBOErO0 IpaBa Ha OIMIMOKY U
TaKOro )K€ [paBa y APyroro 4ejioBeKa;

e 6) TPYI0OBOr0 BOCIIUTAHUSA:

e — QAaKTHBHOE Yy4yacTHE€ B pEIIEHWH NPAKTHUYECKUX 3a7ady (B paMKax CEMbH,
0o0pa3oBaTeNbHONW OpraHU3allMh, TOPOJa, Kpas) TEXHOJOTHYECKONM W COIHAIbHOU
HalpaBJIEHHOCTH, TPEOYIOLINX B TOM UHUCIIE U (PU3MUECKUX 3HAHUA;

e —HHTEpEC K MPaKTUYECKOMY U3YUEHHIO Ipodeccuil, CBSI3aHHBIX C (PU3UKOIA;

e 7)3KO0JIOrM4Y€CKOT0 BOCIIUTAHUSA:

e — OpHEHTalUs Ha NpUMEHeHUEe (U3NYECKUX 3HAHMN JUId pelleHus 3ajJad B 00JacTH
OKpYXKarollel cpebl, INIAHUPOBAHUS TOCTYIIKOB U OI[EHKU UX BO3MOKHBIX MOCJIEICTBUI
JUISL OKPY KAIOLIEH cpenbl;

e —OCO3HaHHME INI00ATBEHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U yTel UX pPelIeHus;

e §8) amanTanuy K U3MEHSIOIHUMCS YCJIOBHAM COLMATBHON U NPHUPOIHOI Cpeabl:

e — MOTPEOHOCTh BO B3aUMOJICHCTBUU IPH BBHINOJIHEHUHM HCCIEIOBAaHUM M MPOEKTOB
¢bu3nyecKoil HalPaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JIPYTHUX;

e —IIOBBIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU YEpE3 MPAKTUUECKYIO JAESITEIBHOCTD;

e —1noTpeOHOCTh B ()OPMUPOBAHWM HOBBIX 3HAHWI, B TOM uucie (GpopMyIupoBaTh HIEH,
MOHSTHSL, TUIIOTE3bI O (PU3UYECKUX 0OBEKTAX U SIBICHUSAX;

e —OCO3HaHHUE Je(UIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3MKH;

e —IUJJAHMPOBAHHE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHMIA;

e — CTpEeMJICHHE aHAJIM3UPOBATh M BBIABIATH B3aMMOCBSI3M IPHUPOJBI, OOLIECTBA U
HKOHOMHKH, B TOM YHCJIE C UCIIOJIB30BaHUEM (PU3NUECKUX 3HAHUM;



e — OLICHKA CBOMX JACUCTBUN C Y4ETOM BIUSHHUS Ha OKPYXKAIOLIYI0 CPENy, BO3MOKHBIX
1J100aIbHBIX TOCIEICTBUH.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesymbraTe oOCBOeHHS mporpammbl o (u3MKe Ha YPOBHE OCHOBHOTO OOIIETo
oOpazoBanusi y oOyuyatomerocsi OyayT cQOpMUpOBaHBI MeTamnpeAMeTHbIe Pe3yJbTaThl,
BKIIIOUAIONUE TIO3HABATENbHBIC YHHUBEpPCAJIbHBIC YYeOHBIC JICHCTBUS, KOMMYHUKATHBHBIE
YHHUBEpCcalbHbIe yueOHbIE IeUCTBUS, PETYISTUBHBIC YHUBEPCAIbHbIC yUeOHbIE 1eHCTBUS.

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE yUeOHbIe JeiicTBUS
Ba3oBble JJornueckue aeicTBuA:

e BBIIBJIATH M XapaKTEPU30BATh CYIIECTBEHHbIE IPU3HAKH O0BEKTOB (SIBICHHN);

e YCTaHABJIMBATh CYILECTBEHHBIH MPHU3HAK KIacCH(UKAIMK, OCHOBAHUS IS 000OIICHUS U
CpaBHEHUS,

e BBUIBJIATH 3aKOHOMEPHOCTH M INPOTHBOPEYHS B PAacCMaTPUBAEMBIX (aKTaxX, JaHHBIX H
Ha6J'IIOIleHI/I$IX, OTHOCAIINXCA K (1)I/I3I/ILI€CKI/IM SIBJICHUAM,

e BBUIBIATH NPUYMHHO-CICACTBEHHBIC CBS3M IPH HM3YYCHUH (QHU3MYECKUX SBICHHH W
mponeccoB, AcjiaTb BBIBOAbI C HCIOJbB30BAHUCM JCAYKTUBHBIX W HWHIAYKTUBHBIX
YMO3aKJIIOYEHHUH, BBIBUTaTh TUIIOTE3BI O B3AMMOCBA3SIX (PU3MYECKUX BEIHYHH;

e  CaMOCTOSITENILHO BBHIOMPATh CIIOCOO pemieHus yaeOHOH (U3NYecKoi 3a1a4un (CpaBHEHHE
HECKOJIbKMX BapHaHTOB pEIICHMs, BBHIOOp Hambojee MOAXOIAIIET0 ¢ y4ETOM
CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

e HCIIOJIb30BaTh BOIIPOCHI KaK UCCIIEJOBATEIbCKUNA HHCTPYMEHT MTO3HAHUS;

e TPOBOJUTH IO CAMOCTOSTENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOKHBIN (U3NUECKUI
HKCIEPUMEHT, HEOOJIBILIOE UCCIIET0BaHNE (PU3UYECKOTO SIBICHUS;

e OIEHUBaTh Ha MPUMEHHUMOCTh M JIOCTOBEPHOCTh MH(OpPMAIUIO, MOJYYEHHYIO B XOJ€
VICCIIEIOBAHMSI MJIU DKCIIEPUMEHTA;

e CaMOCTOATENBbHO (POPMYIHPOBATH 00OOLIEHHS U BBIBOJBI 10 pe3yIbTaTaM MPOBEIEHHOTO
HaOJII0IeHNUS, OIIbITA, UCCIICOBAHMS;

e TPOTHO3UPOBATH BO3MOXKHOE JalibHENIIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a TaKkKe
BBIJIBUTATh MPEATIOI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

e MPUMEHATh PA3IUYHBIE METOAbI, MHCTPYMEHTHl M 3alpochl NpPU TOUCKE U O0TOOpe
uH(pOpMaLlMU WIK JaHHBIX ¢ YUETOM IpeaIoKeHHOM yueOHOo! (hu3nueckoi 3a1auu;

e AHAJIM3MPOBATh, CUCTEMATH3UPOBATh M HHTEPHPETHPOBATH HH(DOPMAIUIO pa3IMYHBIX
BUIOB U (POPM TIPEICTABIICHHUS;

e CaMOCTOSTENIbHO BBIOMpATh ONTHMAJbHYIO (OpMy IMpeacTaBleHUs] HHPOpPMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJladd HECJIOKHBIMH CXE€MaMH, JharpaMMaMi, WHOM
rpaduKoil 1 UX KOMOMHALIUAMHU.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUA:



e B xoa¢ OOCYyXIeHHs ydeOHOro maTepuala, pe3yiabTaToOB JabopaTOpHBIX pPabOT u
MIPOEKTOB 3aJ[aBaTh BOMPOCHI MO CYLIECTBY OOCYKJaeMOM TeMbl U BBICKA3bIBATh WICH,
HAIlCJICHHBIC Ha PEIICHUE 3a/1a4H | MOJIepKaHne OJ1aroKelaTeIbHOCTH OOIICHUS;

e CONOCTaBISITh CBOM CYXIEHUS C CYXKICHUAMU JPYrUX YYaCTHHKOB JHAJOra,
00OHapyXHBATh Pa3INUYHe U CXOACTBO MMO3UIIHIA;

e  BBIpaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

e MmyONWYHO  MPEACTaBIATH  PE3yAbTaThl  BBINOJHEHHOTO  (DM3MYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHMSI, IPOEKTA);

e [OHUMATh U UCTOJIB30BATh MPEUMYIIECTBA KOMAaHIHOW U WHAWBHUYaTbHOU PabOTHI MpH
pelIeHnr KOHKPETHON (PU3NYECKOM MPOOIEeMBI;

e [IPUHHMMATh UEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBAaTh JEHUCTBUS II0 €€
JOCTHKEHUIO: PaCIpellesiTh POJM, 0OCYXKIaTh MPOIECCHl U Pe3yabTaTbl COBMECTHOM
paboThl, 0000111aTh MHEHUS! HECKOJIBKHX JIFOJICH;

e BBINOJIHATH CBOIO YacTh palbOTHI, JOCTUTas KAYeCTBEHHOI'O pe3yjbTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPJAUHHUPYS CBOM JICUCTBUS C APYTUMH YJI€HAMU KOMaH/IbI;

e OIEHUBATh KA4e€CTBO CBOETrO BKJaJa B OOLIUII MPOIYKT MO KPUTEPHUSIM, CAMOCTOSTEIILHO
c(hopMyTUpPOBaHHBIM YYACTHUKAMH B3aUMOICHCTBHSI.

PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIEe T1eiiCTBHUS
Camoopranusauus:

e BBUIBIIAATH MPOOJIEMBI B JKU3HEHHBIX M yYEOHBIX CHUTYaIHAX, TPEOYIOMIMX ISl PEIICHHS
(bu3nyeCKUX 3HAHMIA;

e OpPUCHTHUPOBATHCS B PA3JIMUYHBIX [OAXOJAX MPUHATHS pelleHudl (MHAMBUIYaIbHOE,
IPUHSITHUE PELLICHUS B IPyIIIE, IPUHATHE PELIEHUI IPyNIoi);

e CaMOCTOSITEJIbHO COCTaBISATh AaNTOPUTM pelIeHus (U3NYECKON 3a7auyd WU IUIaHa
UCCIICIOBAaHU C YYETOM MMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh MIpeIaraéMble BApUaHThI PEIIEHUM;

e JlenaTh BHIOOP U OpaTh OTBETCTBEHHOCThH 32 PELICHHUE.

CﬂMOKOHTpOﬂb, IMOLIMOHAJILHBIA HHTEJLJIEKT:

e JIaBaTh a/ICKBATHYIO OIIEHKY CUTYyallUH U IpeJyiaraTh IaH €€ U3MEHEHHUS,

e OOBSACHATH MPUUYUHBI JOCTHKCHMS (HEJIOCTHKEHUS) PE3yNbTAaTOB JESATEIbHOCTH, J1aBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

e BHOCHUTh KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHHUS (PU3UUECKOTO
UCCIIEIOBaHMSI WJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBILIUXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

e OLIEHUBATh COOTBETCTBHE PE3YJIbTATa LIEJIU U YCIOBUSM;

e CTaBUTh ce0s HA MECTO JPYroro 4ejoBeKa B XOJE CIOpa WM AUCKYCCHM HAa HAYYHYIO
TE€My, IOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

e TMpHU3HaBaTh CBOE TMpaBO Ha OMMUOKY MpU pElIeHUH Q(U3NYECKUX 3aJad WU B
YTBEPKACHUSIX HAa HAYYHBIE TEMBI M TAKOE K€ IIPaBO APYTOro.

IMPEJIMETHBIE PE3YJIBTATDBI

K konuy oOyueHust B 7 KJjacce NpeIMETHbIE Pe3ybTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

e HCIOJb30BaTh IIOHATHA: (1)I/ISI/ILICCKI/IG N XHUMHUYCCKUE  SIBJICHUA, Ha6J'IIO,HeHI/Ie,
OKCIICPUMEHT, MOJACJb, THUIIOTE3a, CAWHHIBI q)HSH‘IeCKI/IX BCJIIMYMH, aTOM, MOJICKYIJIa,
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arperaTHble COCTOSIHMA BelecTBa (TBEPAOE, XXHUAKOE, ra3000pa3HOe), MEXaHHUECKOe
JBW)KEHUE  (paBHOMEpPHOE,  HEpaBHOMEPHOE,  NPSAMOJUHENHOE),  TPaeKTopus,
paBHOAEWCTByIOmast cuia, naedopmanus (ymnpyras, IJIacCTUYECKasi), HEBECOMOCTD,
COOOLIAIONIUECS COCYIbI;

pasnuyath sBieHus (QudQy3us, TEIUIOBOE ABMKEHHE YACTHUI] BEUIECTBA, PaBHOMEPHOE
JBIKCHHE, HEPABHOMEPHOE JABM)KCHHE, MHEPLUSA, B3aUMOJCHCTBHE TEI, PaBHOBECUE
TBEPABIX TEJ C 3aKPEIUIEHHOW OChIO BpaLEHHUs, Mepeadya aBICHUsS TBEPABIMU TEIAMHU,
KHUJIKOCTSIMM UM Ta3aMH, aTMoC(epHOe [aBJICHUE, IUIaBaHUE TeJ, IpeBpalleHus
MEXAHUYECKOM SHEPruu) 1o ONUCAHUIO0 UX XapAaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh NPOSIBIICHUE M3YUYEHHBIX (PU3NYECKUX SBICHUN B OKPY)KAIOLIEM MHpE, B
TOM 4YHcie (U3MUECKUE SIBICHHS B IPHPOJE: NPUMEPhl IBUKEHUS C pa3IMYHBIMU
CKOPOCTSIMH B ’KMBOH U HE)KUBOU PUPOJIE, NEUCTBUE CUJIbI TPEHUS B IIPUPOJIE U TEXHUKE,
BJIMSIHME aTMOC(EPHOIo JaBJICHUs Ha JKUBOM OpraHu3M, IUIAaBaHUE PbIO, pblYaru B Telle
YyeJloBeKa, MpU ITOM INEPEBOAMTH IMPAKTUYECKYIO 3aJauy B Y4YeOHYIO, BBIJIEISTH
CyLIEeCTBEHHbIE CBOMCTBA (IPU3HAKK) PU3UUECKUX SBICHUM;

OTKCHIBATh M3YYCHHBIC CBOWCTBA TN M (PU3MUYECKHE SBICHUS, UCHOJB3Yys (PU3NUECKUE
BEJIMYMHBI (Macca, O0BEM, IJIOTHOCTh BEIECTBA, BpeMs, IyTh, CKOPOCTb, CPEIHsA
CKOPOCTb, CHJIa YIPYTOCTH, CUja TSKECTH, BEC Tejla, Cujla TPEHUs, 1aBiIeHue (TBEPIOTO
TeJa, )KUJKOCTH, Ta3a), BBITAJIKUBAIOLIAs CUJIa, MEXaHW4YecKas paboTa, MOIHOCTb, IJIEYO0
CHJIBI, MOMEHT CHJIBbI, KOO (PHUIIMEHT MOJIE3HOTO NEHCTBUS MEXaHU3MOB, KHHETHYECKas U
NOTEHIMAJIbHAs SHEPrHsl), IpU ONHUCAHUM NPABHIBHO TPAKTOBATh (PM3UUYECKUH CMBICI
UCIIOJIb3YEMBIX BEJIIMYUH, UX 00O3HAUEHUS M €IUHUIbI (PU3UUYECKUX BEJIMYMH, HAXOAUTh
(GopMyIbl, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEJIMYMHY C JAPYIMMU BEIHMUYMHAMH,
CTPOUTH TPAPUKH U3YIEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEIHYNH;

XapakTepu3oBaTh CBOMCTBA Tel, GU3UUECKUE SIBICHUS U MPOLIECCHI, UCIIONb3Ysl MIPaBUiIa
CIIOKEHMsI cuJl (BJOJIb OJIHOM mpsMoOH), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
OpaBUIO paBHOBecus pbluara (O0Ka), «30J0TO€ MPABUIO» MEXAHUKH, 3aKOH
COXpaHEHMsSI MEXaHWYECKON SHEpPIruu, NpU ATOM JAaBaTh CJIOBECHYIO (OPMYJIHPOBKY
3aKOHAa U 3allMChIBATH €r0 MATEMATUYECKOE BBIPAKEHUE;

O00BACHATH (pr3HUECKUE SBJICHUS, TPOLIECCHl U CBOMCTBA TEJN, B TOM YHCIIE U B KOHTEKCTE
CUTYyallMi IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IIPUYUHHO-CIIECICTBEHHBIE
CBSI3M, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKHX IIAroB ¢ OMOpoil Ha 1-2 H3y4yeHHBIX
CBOMCTBA (PU3NUECKUX SBICHUN, PU3MUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemarh pacy€THble 3a7aud B 12 JEHCTBUS, HCHONB3YS 3aKOHBI U  (OPMYJIBI,
CBsI3bIBaOIME (PM3MYECKHE BETMUMHBL: HA OCHOBE aHAIM3a YCIOBUS 3a[aud 3allHChIBATh
KpaTKOE YCJIOBHE, MOJCTAaBIATH (U3NYECKHUE BEIUYMHBI B (OPMYJIbI U TPOBOJIUTH
pacy€Tbl, HAXOAUTh CIPABOYHBIE JaHHBIE, HEOOXOJUMBIE JUIsI pellIeHHs 3a/1a4, OLIEHUBATh
PEAUTHCTHYHOCTD MOTYYCHHOW (PU3NUECKON BETUINHBI,

pacro3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOIIN (PU3HUECKUX METOJIOB,
B ONHCAaHUM MHCCIEAOBAaHUS BBIICIATH IPOBEPSEMOE MPEANOIoKEeHHe (TUIOTE3Y),
pa3nn4yaTh U HMHTEPIPETUPOBATH IOJYYEHHBIH pe3yiabTaT, HAXOAUTh OIIMOKH B XOe
OIIBITA, JEJIATh BBIBOJIBI I10 €r0 PE3yJIbTaTaM;

IPOBOJUTH ONBITH O HAOIIOACHUIO (PU3NUYECKUX SIBICHUH UM (PU3HUECKUX CBOMCTB Tell:
dbopMynupoBaTh  MpOBEpsAEMble  NPEANOJOKEHUs, coOUpaTh  yCTAaHOBKY U3
IPEeI0KEHHOT0 000PYA0BaHUS, 3alIUCHIBATH XO/1 OIBITAa U (POPMYITUPOBATH BHIBOIBI;
BBITMOJHATh IPSIMbIE U3MEPEHHS] PACCTOSIHUS, BPEMEHH, MAacchl Teia, 00bEMa, CUJIbl U
TEMIIepaTypbl C HUCIOJb30BAHUEM AaHAJOTOBBIX M IHU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOoKa3aHUs TPUOOPOB C YIETOM 3aJaHHOU a0COFOTHOM MOTPEITHOCTH U3MEPEHUN;
IPOBOJUTH HCCIIEIOBAaHUE 3aBHCUMOCTH OIHON (pU3MuUECKOW BENWYHHBI OT JAPYrou ¢
UCIIOJIb30BAaHUEM MPSIMBIX W3MEPEHUH (3aBUCHUMOCTH IIyTH PaBHOMEPHO JIBUXKYILErOCs
Tela OT BPEMEHM JIBHXKCHHS Tela, CHJIbI TPEHUs CKOJIBKEHMs OT Beca Tella, KayecTBa
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00pabOTKM TOBEPXHOCTEH TEel M HE3aBHCUMOCTH CHJIBI TPEHUS OT IUIOINAAX
CONPUKOCHOBEHHMsI TE€J, CHJBl YIPYTOCTH OT YIJIMHCHHs IIPY’KUHBI, BBITAIKMBAIOLICH
CHIIBI OT O00BbEMa MOTPYXKEHHOM dYacTH Telna W OT IUIOTHOCTH IKHJIKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTH Tela, OT IJIyOMHBI, Ha KOTOPYIO IOTPYXKEHO TeJo,
YCIIOBUHM IIJIaBaHUS Te€J, YCJIOBHM paBHOBeECHs pblyara MU OJOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUM Y4EOHOTO MCCIIEeI0BAHUS, COOMPATh YCTAHOBKY U BBIIOJIHATH U3MEPEHHUS,
clefysl MpeUIOKEHHOMY IUIaHy, (PMKCHPOBATh PE3yJIbTAaThl MOJYYCHHOH 3aBUCHMOCTHU
(Gu3nUecKux BEIMYMH B BHUJE NPEAJIOKEHHBIX TAOIUI] M Ipa(UKOB, AeaaTh BBIBOJBI 110
pe3ynbTaTaM UCCIICI0BAHMS;

e IIPOBOJIUTH KOCBEHHbIE M3MEpPEHMs (U3NYECKHX BEJIMYMH (MJIOTHOCTh BEIECTBA
KUAKOCTU W TBEPIOTO Teja, CWJIA TPEHUS CKOJbXEHMs, JaBICHHE BO3]yXa,
BBITAJIIKMBAIOILAs CHJIA, IEHCTBYIONIAs HA NOIPYKEHHOE B KHUJKOCTb TeN0, K03 duiueHt
MI0JIE3HOTO JEHCTBUS IPOCTBIX MEXAHU3MOB), CIEAys MPEAJIOKEHHON UHCTPYKLUU: IIPU
BBIIIOJIHEHUM H3MEPEHUH COOMpaTh H3KCIEPUMEHTAIbHYIO YCTAaHOBKY U BBIUHCIIATH
3HAYCHNE NCKOMOM BEIIUYMHEL,

e coOmonaTh NpaBWiIa TEXHUKH Oe3omacHocTd npu pabore ¢ J1a0OpaTOPHBIM
000pyI0BaHKEM;

e  yKa3blBaTh IPUHLMUIBI AEHCTBHSI IPHOOPOB U TEXHUYECKUX YCTPOMUCTB: BECHI, TEPMOMETP,
JMHAMOMETP, COOOIIAOIINECS COCY/bI, 0apOMETp, pbluar, IMOABMKHBIA U HETIOIBUKHBIHI
0JI0K, HAaKJIOHHAs! IIJIOCKOCTb;

e  XapaKTEepU30BaTh MPUHLMIIBI JEHUCTBUS U3yYEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOICTB
C OHOpOM Ha MX ONUCaHMs (B TOM 4YHCIE: MOAUIMIIHUKU, YCTPOWCTBO BOJONPOBOAA,
TU/PABIMYECKUA TIpecc, MaHOMETp, BBICOTOMEp, IOPIIHEBOM HAcoc, apeoMeTp),
UCMONb3Yysl 3HAHMS O CBOMCTBAX (PM3MUECKUX SIBJICHUNH M HEoOXOAMMBbIe (hU3HYecKue
3aKOHBI U 3aKOHOMEPHOCTH;

e IPUBOAMTH MpUMEpbl (HAXOAUTh HH(POPMALMIO O MpHUMEpax) MPAKTUUYECKOro
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHWKW B TOBCEJHEBHOW JKM3HM Il oOecredeHus
0e30MacHOCTH Tpu  oOpalleHMH ¢ [pudopaMM M TEXHHYECKMMHU YCTPOWCTBaMH,
COXpaHEHHUs 3710POBbsI U COOJIIO/IEHNS] HOPM 3KOJIOTMYECKOI0 MOBEACHUS B OKPYKaroIlen
cpene;

e OCYLIECTBJISITH OTOOpP HMCTOYHMKOB HHGpopManuu B HHTepHETe B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUN U MYTEM CPaBHEHUS
Pa3IUYHBIX WCTOYHUKOB BBIIEIATh MH(POPMAIUIO, KOTOpas SIBJISIETCS MPOTUBOPEUMBOMN
WA MOXET OBITh HEJJOCTOBEPHOM;

e HCIOJIB30BaTh IPU BBHIMOJIHEHUM Y4YEOHBIX 3aJaHU HAyYHO-TIONMYJSPHYIO JINTEPATypy
(bU3MUECKOro coaepkaHus, CIpaBOUYHbIe MaTepHalbl, pecypchl ceTu MHTepHeT, BiajeTh
npuéMaMyl KOHCHEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHusl HHGOpPMALUKM U3 OJIHOM
3HAKOBOW CHUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC KpaTKHE NMHCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE 2—3
UCTOYHHUKOB MH(OpPMAIUN (PU3HMUECKOTO COJEpXKaHUSA, B TOM UHCIIe MyOJINYHO JenaTh
KpaTKue COOOLIeHHs] O pe3yibTaTaxX MPOEKTOB WM y4EOHBIX HCCIIEJOBaHWUM, MPU 3TOM
IpPaMOTHO  HCIIOJIb30BaTh M3YUYCHHBI MOHATHHHBIA  ammapar Kypca  (Qu3HKH,
COIPOBOXKAATh BBHICTYIIJICHUE MPE3EHTaIUEH;

e IIPU BBINOJHEHUU Y4EOHBIX MPOEKTOB W HMCCIEAOBAHHUI pacripenessTh OOs3aHHOCTHU B
rpynne B COOTBETCTBUM C IOCTaBJICHHBIMH 3aJjauaMu, CI€IUTh 32 BHIIOJHEHHEM ILJIaHa
NecTBUHM, aJeKBAaTHO OILIEHWBAaTh COOCTBEHHBI BKJIaJ B JAEATENbHOCTb TPYIIIHI,
BbICTpauBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAs MHEHUE OKPYKAIOIINX.

K konny oOyuenus B 8 kJjacce npeaMeTHble pe3ysibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:



WCIIOJIb30BaTh IOHATHA: Macca M pa3Mepbl MOJIEKYN, TEIUIOBOEC IIBH)KEHHE aTOMOB H
MOJIEKYJI, arperaTHble COCTOSHHUS BEIIECTBA, KPUCTANIMYECKHE U aMOp(HBIE Tena,
HACBILICHHBI M HEHACBHIIIEHHBIN Map, BIAXKHOCTb BO3/yXa, TEMIIEpaTypa, BHYTPEHHSIS
SHEpPrus, TEIUIOBOM [BUTATElb, JIEMEHTAPHBIA JJICKTPUYECKHUN 3apsill, JIEKTPUYECKOE
110JI€, IPOBOJIHUKU U AUAJIEKTPUKH, TIOCTOSHHBIN AIEKTPUUYECKUIN TOK, MArHUTHOE T10JIE;
pasinyath SBJIEHUS (TEIUIOBOE paCIIMpPEHUE M C)KaTue, TeIulonepenaya, TelIoBoe
paBHOBECHE, CMauMBaHUE, KAWJUIIPHBIC SIBJICHUS, UCIIApEHUE, KOHAEHCAlus, IUIaBJICHUE,
KpucTalu3anus (OTBepJeBaHME), KUIIEHME, Terulonepenaya (TerIONpOBOAHOCTD,
KOHBEKIIMSI, H3JIyuYEHUE), JJIEKTpU3alMsi TeJ, B3aUMOJEHCTBUE 3apsioB, JAECUCTBUSA
JNIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBbIKaHUE, B3aUMOJECHCTBUE MAarHUTOB, IEHCTBUE
MarHUTHOTO I10JI Ha IIPOBOJAHMK C TOKOM, 3JIEKTPOMAarHuTHasl MHIYKIMS) IO OMHMCAHUIO
UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (pU3HuecKoe
SBJICHUE;

pacrio3HaBaTh IPOSIBIEHUE HM3YYEHHBIX (PU3MYECKUX SBJICHHH B OKPYXKAIOLIEM MHUDE, B
TOM YHcie (pu3nuecKue sSBICHHS B IPUPO/JIE: TIOBEPXHOCTHOE HATSKEHNE M KaIMJUIIPHbIE
ABJICHUS B IIPUPOJIE, KPUCTAJLIBI B IpUpOJE, u3inydyeHrne CoHIa, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra, JJIEKTPUYECKUE SIBICHUS B
aTMocdepe, 3JEKTPUYECTBO JKUBBIX OPraHM3MOB, MarHuTHOe Iojie 3emiu, Jpend
IIOJIFOCOB, POJIb MarHUTHOTO MOJIS JJISl JKU3HM Ha 3emule, MOJSIPHOE CUSHUE, NP 3TOM
HEPeBOJIUTh IPAKTUYECKYIO 3aJadyy B Yy4eOHYI0, BBIICNIATh CYLIECTBEHHBIE CBOICTBa
(mpu3HaKy) GU3UYECKUX SIBIICHU;

OIKCBIBATh M3YYECHHBIE CBOMCTBA TeJl M (PU3MYECKHE SBJICHUS, UCHOJb3Ys (U3NUYECKUE
BEJIMUYMHBI (TeMIieparypa, BHYTPEHHSSI SHEpPrusi, KOJIMYECTBO TEIUIOTHI, yJelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, yJA€IbHAs TEIUIOTA IUIABJICHMS, YACIbHAas TEIUIOTa
napooOpa3oBaHus, yJeNbHAs TEIJIOTa CrOpaHWs TOIUIMBA, KO3()UIMEHT mMone3Horo
JEUCTBUS TEIUIOBOM MalllMHBI, OTHOCUTENIbHAsS BIJIAXKHOCTb BO3/yXa, AJIEKTPUUYECKUI
3apsijl, CUJIa TOKa, DJIEKTPUUYECKOE HAINPSKEHUE, CONIPOTHBIICHUE MTPOBOIHUKA, YIEIBHOE
COIIPOTHUBIIEHUE BEILECTBa, pabd0Ta MU MOIIHOCTh IEKTPUUYECKOTO TOKA), IPU OMHMCAHUU
IPAaBWJIBHO TPAKTOBATH (PU3WYECKUI CMBICI HCIOJIb3YEMBIX BEJIMYMH, O0O3HAUYEHUS U
eIMHUIBl  (U3MYECKUX BEIMYUH, HAXOAUTh (OPMYIBL, CBA3BIBAIOUIME JIAHHYIO
¢u3nyecKyl0 BEIMYMHY C JPYTMMH BEJIWYMHAMM, CTPOUTH TpadUKH H3YHYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MYECKHE SBJIEHUS M IPOLECCHl, HCHOIb3Ys
OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHMsS BEILECTBA,
INPUHLIMI CYNEPIO3UIUH MOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUs 3apsja,
3akoH OMa 15 y4JacTka Lenu, 3akoH /[xoyns—JIeHna, 3akoH cOXpaHEHUs! SHEPTUH, NpU
ATOM JaBaThb CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA M 3alMChIBATH €r0 MAaTeMaTHUYECKOe
BBIPAXCHHE;

00BACHATH (PU3NYECKUE TIPOIECCH M CBOWCTBA TEJI, B TOM YHUCJIE U B KOHTEKCTE CUTYyalui
IIPAKTUKOOPUEHTUPOBAHHOIO XapakTepa: BBIABIATH IPUUMHHOCIEACTBEHHBIE CBS3H,
CTPOUTH 00bACHEHUE U3 1—2 JIOTUYECKUX LIaroB ¢ Onopoi Ha 1—2 U3ydeHHBIX CBOMCTBA
bu3nUecKux SBICHUH, GPU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemiate pacu€THble 3agaud B 2—3 JEHCTBUS, HUCHONB3YyS 3aKOHBI U  (QOPMYJIBI,
CBsI3bIBaoOIMe (PU3NYECKHE BETMUMHBL: HA OCHOBE aHAIM3a YCIOBUS 3aJlaud 3alHChIBaTh
KpaTKOE YCJIOBUE, BBISBIIATH HEJOCTATOK JAaHHBIX I PEIIeHUs 3aJadd, BbIOUpaTh
3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE JJIs €€ pelIeHHs, IPOBOAUTh PACUETHI U CPABHUBATD
MOJIyY€HHOE 3HaUeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOIIN (PU3HUECKUX METOJIOB,
UCIIONIb3YSl  ONHKCAaHUE MCCIEAOBAaHUSA, BBIIEIATh IPOBEPIEMOE MPEANOIOKEHUE,
OLICHMBATh [TPaBUJIBHOCTH MOPSAKA IPOBEACHUS UCCIIEI0BaHMs, 1ENATh BHIBOJIBI;
IPOBOJUTH ONBITHI 10 HAOIIOACHUIO (PU3NYECKUX SIBICHUIN MM PU3NYECKUX CBOMCTB Tell
(KanmuJUIpHBIE SBJICHUS, 3aBUCUMOCTh JaBJICHUS BO3yXa OT €ro 00béMa, TeMIeparypsl,
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CKOpPOCTH TIPOLIECCa OCTHIBAHUS M HArpeBaHUs MPHU M3IYyYCHHH OT IIBETa HM3JIydaromien
(moromaroLei) HOBEpXHOCTH, CKOPOCTh UCIIAPEHMSI BOABI OT TEMIEPaTypbl JKUAKOCTH U
wiomaan €€ TOBEPXHOCTH, JJEKTPHU3alUs Tel U B3aUMOJAEHCTBHUE AIIEKTPUUYECKUX
3apsi/l0B, B3aUMOJEHWCTBUE IOCTOSHHBIX MarHUTOB, BU3yaJM3allls MAarHUTHBIX MOJEH
NOCTOSIHHBIX MarHUTOB, JEHCTBHSI MarHUTHOTO IIOJII HA IPOBOJHHUK C TOKOM, CBOMCTBa
JJIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJABUIATENsl IOCTOSHHOIO ToOKa): (opMyIupoBaTh
IpoBEpsieMbIE MPEATIONIOKEHUS, COOMPATh YCTAHOBKY M3 MPEATIOKEHHOTO 000py10BaHUS,
OIUCBIBATH XOJ1 OIbITAa U (POPMYIUPOBATH BBIBOJBI;

BBIIOJHATh IpPSIMbIE U3MEPEHUSI TEMIIEpaTypbl, OTHOCUTEIBHON BIAXXHOCTHU BO3/yXa,
CHJIBl TOKa, HANPSKEHHUsS C MCIOJIb30BAaHHMEM aHAJIOrOBBIX IPUOOPOB U JAaTUMKOB
¢u3nUeCKUX BEIUYMH, CPABHHMBATH pPE3YJIbTAaThl H3MEPEHUH C Y4ETOM 3aJaHHON
a0COJIIOTHON MOTPEIIHOCTH;

NPOBOJUTH HCCIICOBAHHE 3aBHCUMOCTH OIHON (PU3MUECKOW BENWYHHBI OT JIPYrou ¢
UCIIOJIb30BAaHUEM NPSIMBIX U3MEPEHUH (3aBUCUMOCTb COIIPOTHBIIEHUS IPOBOJAHUKA OT €r0
JUIMHBI, IUIOIIAJM IONEPEYHOr0 CEYEHHs] U YJEIbHOTO COIPOTUBIICHHUS BELIECTBA
IPOBOJHHMKA, CHUJIbI TOKA, UAYILEro 4epe3 NPOBOJHHUK, OT HANpsDKEHUS Ha MPOBOAHHUKE,
UCCIIEIOBAaHUE TIIOCJIEIOBATEIbHOTO W MAapajuIeIbHOTO COEAUHEHUH IPOBOJHUKOB):
IUTAHUPOBAaTh HCCIIE0OBAaHUE, COOMpPATh YCTAaHOBKY W BBINOJHATh M3MEPEHMS, CIIEAYS
NPEUIOKEHHOMY IIJIaHy, (UKCHPOBATh PE3yJIbTAThl MOJYYCHHONH 3aBUCHMOCTH B BHJIEC
TaOIMI U TpadUKOB, A€TaTh BBIBOABI 10 pe3yJbTaTaM HCCIeI0OBAHNUS;

IPOBOAUTH KOCBEHHbIE M3MEPEHUs (PU3NYECKUX BEIMUUH (yIeNbHas TEIIOEMKOCTb
BEIIIECTBA, CONPOTHUBIIEHHE MPOBOJHMKA, pabOTa M MOILIHOCTb 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBAaTb ~ U3MEPEHMs, COOUpPATh JKCIEPUMEHTAIbHYK)  YCTaHOBKY, CIleays
NPEeUI0KEHHON MHCTPYKLUH, U BBIYUCIIATh 3HAUCHUE BEJINUHMHBI,

coONMoIaTh TpaBWJIa TEXHUKM 0€30MacHOCTH TpH  pabdoTe C  J1adopaTOpHBIM
000pyZI0BaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI IEHCTBUS N3YUYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOWCTB
C OMOpOH Ha UX omHucaHUs (B TOM YHUCIIE: CUCTEMa OTOIUICHHs JIOMOB, THTPOMETD,
napoBass TypOWHa, aMmImepMeTp, BOJBTMETpP, CUETYUK JJIEKTPUUYECKOH SHEepruw,
AIIEKTPOOCBETUTENbHBIE MPUOOPBI, HarpeBaTelIbHbIE AJIEKTPONPUOOPH  (IIPUMEPBI),
AIIEKTPUYECKUE TIPEJOXPAHUTENH, BJIEKTPOMArHUT, 3JIEKTPOJBUraTeNlb IMOCTOSHHOTO
TOKa), HUCMHOJNb3ysd 3HAHUA O CBOWCTBaX (PU3MUECKUX SABICHUA M HEOOXOIUMbIE
¢buznyeckue 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOICTBA W HM3MEpHUTENbHbIE NPUOOPHI IO
cXeMaM U CXEMAaTUYHBIM PHCYHKaM (KUAKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETP,
TUTPOMETpP, JIBUraTeldb BHYTPEHHETO CrOpaHHs, 3JIEKTPOCKOI, PEOCTar), COCTaBIATh
CXEMBbI AJIEKTPUYECKUX LIeNel C IOC/IeOBATEeIbHbIM U MapajlyIeNbHbBIM COETUHEHUEM
HJIEMEHTOB, pa3inyasl yCJIOBHbIE 0003HAUYEHUS 3JIEMEHTOB MIEKTPUUECKUX IIeTIeH;
OPUBOJIUTH TpHUMEpPHl (HAXOAWTh HH(OpPMaLMIO O TpHUMeEpax) MPaKTUYECKOTO
UCMOJIb30BaHUSl (U3NYECKUX 3HAHUW B TOBCEAHEBHOM JKM3HM JUii OOecreyeHHs
0e30MacHOCTH TMpH O0OpalleHHd C TNpudopaMH U TEXHUYECKUMH YCTpOIlCTBaMH,
COXPaHEHHMS 3/10pPOBbS 1 COOJIOACHUS HOPM SKOJIOIMUYECKOT0 MTOBEJICHHS B OKpY KaroIei
cpene;

OCYILECTBIIATh MOMCK MH(pOpMAMK (HU3NIECKOTO cojiepaHus B MIHTepHeTe, Ha OCHOBE
UMCIOINXCS 3HAHUH W TyTEM CpPaBHEHHS OTMOJIHUTEIBHBIX HCTOYHUKOB BBIJEISATH
UH(POPMALINIO, KOTOPast SBJISETCS IPOTUBOPEUNBOM MIM MOXKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPHU BBITOJHEHUH YYE€OHBIX 3a/JlaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
($u3MUecKoro cojepkaHus, CpaBOUYHbIe MaTepHuajbl, pecypchl cetu MHTepHeT, BlajeTh
npuéMaMl KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALUMKM U3 OJIHOU
3HAKOBOW CHUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC IHCHbMEHHBIE M KpATKHE YCTHBIE COOOIIEHUsA, 0000mas
UHPOPMALIMIO U3 HECKOJIBKUX HCTOUYHUKOB (PU3UUECKOTO COJACp)KaHUs, B TOM YHCIE
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MyOJIMYHO TPEACTABIATH PE3YIbTAThl IPOSKTHON MIIM MCCIIEI0BATEIbCKON AEATEIbHOCTH,
IpU 3TOM I'PaMOTHO HCIOJIb30BAaTh M3YYEHHBIN MOHATHHHBIN anmmapar Kypca (HU3UKH,
COIPOBOKAATh BBICTYIIJIEHUE IIPE3EHTALIUEH;

e TIpPU BBHINOJHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAHUN (PU3UYECKUX TPOIIECCOB
pacrpenenats 005S3aHHOCTH B TpYIIE B COOTBETCTBHM C IOCTABJICHHBIMH 33JauyaMH,
CI€IUTh 3a BBIIOJHEHUEM IUIaHA JEUCTBUH U KOPPEKTHPOBAaTh €ro, AaJeKBATHO
OLICHUBATh  COOCTBEHHBIH  BKJIQJ B  JICATENILHOCTh  TPYIIBL,  BBICTPaMBATh
KOMMYHHUKATHBHOE B3aMMOJCHCTBHE, TPOSBIISA TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K konny oOydenus B 9 kJjiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

e HCIOJIb30BaTh TIOHATHS: CHUCTEMa OTCuéra, MaTepualbHas TOYKa, TPACKTOPHUS,
OTHOCUTEJIbHOCTh MEXaHMYeCKOro ABMXKEHHUS, Aeopmainus (ympyras, IUtacThdyeckas),
TpEHUE, IEHTPOCTPEMHUTEIHLHOE YCKOPEHHUE, HEBECOMOCTD M TIEPETPY3KH, LICHTP THKECTH,
abCoOMIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOIO Tela, paBHOBECHE, MEXaHHUYECKHE
KoJieOaHUs U BOJIHBI, 3BYK, HH(PA3BYK U YIBTPA3BYK, dJICKTPOMArHUTHEIC BOJHBI, IITKaIa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U AalbHO30PKOCTh, CHEKTPHI UCITyCKAHUS
Y TIOTJIONICHHUS, ab(a, OeTa- U TaMMa-u3Ty4eHUs, H30TOIBI, SiACpHAs YHEPIeTHUKA,

e pasnuyaTh SIBICHUA (PaBHOMEPHOE M HEPABHOMEpPHOE NPSIMOJIMHEHHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE JBUKEHHUE, CBOOOIHOE MaJECHUE Tell, paBHOMEPHOE
JBWKEHHE 10 OKPY)KHOCTH, B3aUMOJIEUCTBHE TE€J, PEAKTUBHOE JBUYKEHUE,
KoyiebaTenbHOEe JBIKCHHE (3aTyXalollue ¥ BBIHY)KIACHHBIE KoJeOaHMs), PE30HAHC,
BOJIHOBOE JABUKEHUE, OTPAXKEHHE 3BYKA, NPSIMOJIMHEUHOE paclpOCTPAHEHHE, OTPAXKEHUE
U IIPEJIOMJICHUE CBETA, I0JIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3JIoKeHUE OEIoro cBeTa
B CHEKTP U CIOXEHHE CHEKTPaJIbHbIX IIBETOB, JUCIEPCHS CBETA, €CTECTBEHHAas
PaauoOaKTUBHOCTh, BOSHUKHOBEHUE JIMHEHYATOTO CIIEKTPA U3JTYyYEHUs) TI0O ONMHCAHUIO UX
XapaKTepHBIX CBOWMCTB W Ha OCHOBE OMNBITOB, JIEMOHCTPUPYIOLIUX JaHHOE (hHU3HUECKOE
SIBJICHHE;

e pacmo3HaBaTh MPOSBIECHUE M3YYCHHBIX (DU3MUECKHUX SIBICHUN B OKpYXaromiem Mupe (B
TOM 4ucie (QU3NYECKUE SBJICHHUS B MPUPOJE: MPWIMBHI M OTJIWBBI, JBWKEHUE TUIAHET
ConHEYHOM CUCTEMBI, PEAKTUBHOE JBM)KEHHE KUBBIX OPraHU3MOB, BOCHPHUITHE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSICEHUE, CEMCMHYECKHME BOJHBI, I[yHAaMH, 23XO, IIBeTa Tel,
ONTUYECKHWE  SBJICHMS B  TOpUpojae, OWOIOTHYECKOEe  JEHCTBHE  BHIMMOTO,
yIbTPa(hHOIETOBOTO U PEHTICHOBCKOTO U3TyYEHUMN, €CTECTBEHHBIN PaIMOaKTUBHBIN (OH,
KOCMHUYECKHE JIy4d, pPaJMOAKTUBHOE W3JIyYE€HUE NIPUPOIHBIX MHUHEPAJIOB, ACHCTBUE
paIuOaKTUBHBIX M3JIy4EeHWH HaA OpPraHu3M 4elioBeKa), MpH O3TOM TIEPEBOJUTH
MPaKTUYECKYI0 3a/Jadyy B y4eOHYIO, BBIJIENSATH CYIIECTBEHHBIE CBOWMCTBAa (MIPU3HAKH)
(bU3UYECKUX SIBICHUN;

e OMNWCHIBATh M3YyUYCHHBIE CBOWCTBA TeNl W (HU3UYECKUE SIBJIICHUS, UCIONB3YsS (PU3MUECKHE
BEJIMYMHBI (CpEAHSsi U MTHOBEHHAas CKOPOCTh Tela MpU HEPaBHOMEPHOM JBUKEHUH,
YCKOpEHUE, MepeMelleHre, yTh, YIII0Bas CKOPOCTh, CHJIa TPEHUS, CUJla YIPYTOCTH, cuja
TSDKECTH, YCKOPEHHE CBOOOTHOTO TaJICHHUs, BEC Tela, UMIYJIbC Telld, UMIYIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTH, MOTCHIMAIbHAs JHEPTHsl Teja, MOMHSATOTO Hal
MOBEPXHOCTHIO 3€MJIM, MOTEHLMAIbHAS HSHEPTUsl CKATOW NPYXKUHBI, KUHETHYECKas
SHEPTHsl, MOJTHAs MEXaHUYECKasi YHEPTHUs, PO U YacToTa KojieOaHU, JUTMHA BOJIHBI,
TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTeidb MPEIOMIICHHS CpPEebl),
MPU ONMHCAHWM TMPABWIBHO TPAKTOBATh (DM3WYECKUU CMBICT HCIIOIB3YEMBIX BEJIMYWH,
0003HaYEeHHs] U €AUHUIBI (PU3MUYECKUX BEIUYUH, HAXOAUTH (DOPMYIBI, CBSI3BIBAIOIINE
JTAHHYIO (PU3UYECKYIO BEIMYMHY C IPYTUMHU BEIMYHMHAMH, CTPOUTH IPAaPUKHA W3yIECHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEITUUHH;
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XapaKTepu30BaTh CBOMCTBA Tel, (hU3UYECKHE SBICHHS M TPOLECCHI, MCIONB3Ys 3aKOH
COXpPaHEHMsI PHEPIuH, 3aKOH BCEMHUPHOIO TATOTEHHUs, NMPUHLUI CYNEPHO3ULUN CHUII,
NPUHIUI OTHOCUTENBHOCTH [ anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHUS UMITYJIbCa,
3aKOHBI OTPAYKEHMS U IPEJIOMIICHHSI CBETA, 3aKOHBI COXPAaHEHMsI 3apsJ0BOTO U MACCOBOIO
YHCeIN MPH SIIEPHBIX PEAKIUAX, IPH 3TOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U
3aIllUCBIBAaTh €r0 MAaTEMAaTHUECKOE BbIPAXKECHUE;

O0BSICHATH (PU3NUECKHE TPOILIECCH M CBOMCTBA TEJI, B TOM YHUCIIC i B KOHTEKCTE CUTyalui
IPAaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBISABIATh NPUUYUHHO-CIEACTBEHHBIE CBS3H,
CTPOUTH OOBACHEHHE U3 2—3 JIOTHUECKUX IIAroB C OMOpOW Ha 2—3 M3y4EHHBIX CBOWCTBA
(bu3nUecKux sIBICHUH, GU3NUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3a7a4M (ONMUpAIOIIMecs Ha CUCTEMY U3 2—3 ypaBHEHUM), UCIOJIb3Ys
3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (PM3UUECKUE BEIMYUHBI: HA OCHOBE aHAJIN3a YCIOBUS
3aJaud 3alHChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HEAOCTAIOUINE WM H30BITOYHBIC
JJaHHbIe, BHIOMPATh 3aKOHBI U (HOPMYJbl, HEOOXOAUMBIE IJI PELICHUS, MPOBOIUTH
pacu€Thl M OIIEHUBATh PEATUCTUYHOCTH MOJTyYEHHOTO 3HaUCHUS (PU3MUECKON BEIMIHUHEI,

pacrio3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PELIUTh IPU MOMOIIN (PU3HUECKUX METOJIOB,
UCTIONB3Ysl ONUCAHWE HCCICIOBAHUS, BBLICTATH MPOBEPIEMOE MPEATONI0KEHHUE,
OLICHUBATh IPABWIBHOCTh IMOpsAAKA IPOBEIEHHUsS MCCIEIOBAaHUA, JAeiaTbh BBIBOJBL,
MHTEPIPETHPOBATH PE3YNIbTAThl HAOIIOICHUH U OIBITOB,;

IPOBOJUTH OIBITHI O HAOIIOACHUIO (PU3NYECKUX SIBICHUH UM (PU3MUECKUX CBOMCTB Tell
(u3yueHue BTOporo 3akoHa HplOTOHa, 3aKOHAa COXpaHEHMsI SHEPruu, 3aBUCUMOCTH
nepuojia KojeOaHuil NpyXMHHOTO MasTHUKA OT MAcChl Ipy3a U KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTh OT aMIUIUTYIbl MaJlbIX KOJeOaHWH, MPSIMOJIIMHEHHOE paclpOoCTpaHEHHE
CBETa, pa3jioKeHue Oesoro cBera B CIEKTpP, U3y4eHHe CBOMCTB M300paKeHHsI B IIIIOCKOM
3epKajie M CBOMCTB H300paXeHHs TpeaAMeTra B coOuparomield JuH3e, HaOII0JIeHUe
CIUIOIIHBIX U JMHEHYATHIX CIIEKTPOB U3JYyYEHHUs): CAMOCTOATENbHO COOUPATh YCTAaHOBKY
u3 n30BITOYHOTO Habopa OOOPYHOBaHUS, OMHCHIBATH XOJ OIBITa M €r0 Pe3yJbTaThl,
(bopMyIHpOBaTH BHIBOJBI;

NPOBOJIUTH TPH HEOOXOIUMOCTH CEPHI0 TPSIMBIX HW3MEPEHHH, OIpenenss CpeaHee
3HaYeHHEe H3MepsieMoil Beln4YMHbI ((POKYCHOE pacCTOsSHUE coOMparoIiel JIMH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IPOBOJUTH HCCIEIOBaHUE 3aBHUCUMOCTEH (DU3MYECKHX BEIMYMH C HCIOJIb30BAHUEM
NPSMBIX H3MEPEHHI (3aBUCHUMOCTD IYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JIBIKEHHU
0e3 HayalbHOI CKOpOCTH, Mepuoja KoJeOaHUH MaTeMaTUUYeCKOr0 MasTHHUKA OT JUIMHBI
HUTH, 3aBUCHMOCTH YTJla OTPaK€HHS CBETa OT YIJa MAaJCHUS M yIJia MPEIOMIICHUS OT
yria majgeHus): IUIaHUPOBATh MCCIEOBAaHUE, CAMOCTOSTENIBHO COOMpaTh YCTaHOBKY,
(GUKCUPOBATh PE3yNbTaThl TONYYEHHOW 3aBUCHUMOCTH (U3WYECKHX BEIUYMH B BHIE
TabIMI U TpadUKOB, A€TaTh BBIBOABI 110 pe3yJbTaTaM HCCIeI0BAHNUS;

NPOBOJUTh KOCBEHHBIE H3MEpPEHHsST (U3NYECKUX BEIHYUH (CpemHss CKOPOCTh H
YCKOpEHHE Tella MPU PaBHOYCKOPEHHOM JBMXKEHHM, YCKOPEHHE CBOOOIHOIO MaJeHUs,
KECTKOCTh MPYXHUHBI, KOYPPUIMEHT TPEHUsI CKOJIBXKEHUS, MeXaHhdyeckas pabora u
MOIITHOCTb, YAaCTOTa M MEepUO]] KOJeOaHUH MaTeMaTHYeCKOTO U MPYKUHHOTO MasiTHUKOB,
OTITUYECKasl CHIJIa COOMPAIONICH JTMH3BI, PAOAKTUBHBIN ()OH): TUTAHUPOBATh H3MEPECHHUS,
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U  BBINOJHATH HM3MEpPEHHs, CIEys
NPEUIOKEHHOW WMHCTPYKIMH, BBIYHCISATh 3HAUYEHUE BEIWYMHBI W aHAIM3MPOBATH
MOJIy4EeHHBIE PE3Y/IbTaThl C YUETOM 33aJJaHHOM MOTPEIIHOCTH U3MEPEHUIA;

coOnrofaTh NpaBWJa TEXHUKM O€30MacHOCTH Mpu  pabore ¢ 1ab0paTOPHBIM
o0opynoBaHueM;

pa3nuvaTh OCHOBHBIE MPU3HAKHM M3YYEHHBIX (PH3MUECKUX MOJIENIei: MaTepruaibHas TOUKa,
abCoIOTHO TBEPAOE TENIO, TOUEUHBII UCTOYHUK CBETA, JTyY, TOHKAs JHH34, IJIaHeTapHast
MO/IEJNIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOT0 s71pa;
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XapaKTepU30BaTh MPHUHIIUIIBI ACWCTBUS U3YYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB
C OIopoi Ha WX onmucaHus (B TOM YHCIIE: CIHIOMETP, JaTYUKH MOJIOKEHHUS, PACCTOSHUS
U YCKOpPEHUS, paKeTa, IXOJIOT, OYKH, MEPHUCKOII, (HOoTOoAarmapar, ONTHIECKHE CBETOBOJIBI,
CHEKTPOCKOI, JIO3UMETpP, Kamepa BuibcoHa), HCHONB3YyS 3HAHUS O CBOMCTBax
¢u3nuecKkux sSBICHUIA U HEOOXOMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMAaTHYHBIE PUCYHKH HM3YyYEHHBIX TEXHHYECKUX YCTPOUCTB,
U3MEPUTEIIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TIPOIECCOB IMPH PEUICHUH y4eOHO-
MPAKTUYECKHUX 3a/1a4, ONTHYECKHE CXEMbI JUIsl MOCTPOCHUS U300paKeHHl B TJIOCKOM
3epKalie ¥ COOMparoniei TuH3e;

OPUBOJIUTH MpHUMEphl (HAXOAWTh HH(POpPMALMIO O TpHUMEpax) MPaKTUYECKOTOo
UCTIONIb30BaHUsl (DU3UYECKMX 3HAHWNW B TIOBCEIHEBHOW JKM3HU M OOECIICUCHHS
0e30MacHOCTH TMpH OOpalleHHd C MNpudopaMH U TEXHUYECKUMH YCTpOIlCTBamH,
COXPaHEHHUS 37I0POBbsI ¥ COOJIFOICHUSI HOPM 3KOJIOTHYECKOTO MOBEACHHS B OKPYKAFOIICH
cpene;

OCYIICCTBIISATh TMOWCK HWHGpoOpManuu (U3MUECKOro conuepkanus B HTepHeTe,
CaMOCTOSITENIbHO (OPMYIUPYsS TOUCKOBBIM 3ampoc, HAXOAUThb IYTH OINpPEACTICHUS
JIOCTOBEPHOCTH TOJYYCHHOW WH(POPMAIMM HA OCHOBE WMEIONIMXCS 3HAHUUA U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BATh MPHU BBITOJHEHUU YYCOHBIX 3aJ[aHUN HAYYHO-TIOMYIBIPHYIO JIUTEPATYPY
buznYeCcKOro cofepx aHus, CIpaBOUYHbIE MaTepHallbl, pecypchl ceth MHTepHeT, BIajeTh
npuéMaMi KOHCIICKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHuss WHOOpPMAIMA U3 OJHOM
3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MMMCHhMCHHBIC U YCTHBIC COOOIICHHS HA OCHOBE MH(pOPMAIUH U3
HECKOJIbKUX HUCTOYHMKOB (PU3UYECKOTO0 COJAEpKAaHMs, MyOIMYHO MPEACTABIAThH
pe3yNbTaThl MPOCKTHOW WIIM HMCCIIEAOBATEIBCKON JEATEIBHOCTH, MPH ITOM T'PaMOTHO
UCIIONIb30BaTh M3YYCHHBIH MOHSATHIHBIA ammapar u3ydyaeMoro paszjaena (usuku wu
COMPOBOXIATh BBICTYIUICHUE TIPE3CHTAIMEH C YYETOM OCOOCHHOCTEH ayJUTOPHH
CBEPCTHUKOB.

Coaep:xanue yueOHOT0 npeamera

I'nasal. Quzuxa u eé ponb 8 NO3HAHUU OKPYHCAIOWel Cpeobl
®u3nka — Hayka o npupoje. Puznueckue Tena u apienus. Guznyeckue cBOUCTBA TEI.

Hab6nronenue u onucanue Gpuznueckux spieHnil. ®u3ndeckuit skcrepuMent. MoaenupoBaHue
SBJICHUN U 00bEKTOB NMpHpobl. Pusznueckue BeMunHbl. V3MepeHns Gu3n4ecKux BeJIUUnH:
JUIMHBI, BpeMeHH, TeMiiepatypbl. dusndeckue npudopsl. MexayHapoaHasi cucTeMa eIMHHIL.
To4HOCTB M 1O TPEMIHOCTE N3MepeHnil. PU3ndecKkre 3aKOHbI U 3aKOHOMEpHOCTH. Du3nKa u
TexHuka. Hayunslit Mmetosa no3Hanus. Ponb ¢pusnku B GopMupoBaHUM €CTECTBEHHO-HAYYHOM
TPAMOTHOCTH.

Tnasa 2. Mexanuueckue aenenus

Mexannueckoe JBrKeHUe. MaTepuaabHas TOUKa Kak MOJeNb (U3UYECKOTo Tefa.
OTHOCHUTEIBHOCTh MEXAHUYECKOTO IBUKEHUS. [ €OLIeHTprUeCcKas U TeIMOLEHTPUYECcKast
cuctembl Mupa. Cucrema orcuera. Ousnueckre BETUUMHbBI, HEOOXOAUMBIE JUIsl OMUCAHUS
JBUKEHMS, U B3aMMOCBSA3b MEKYy HUMU (IIyTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, BpEMS
JBUXKEHMs ). PABHOMEpHOE U paBHOYCKOPEHHOE MpsiMOJIMHENHOe JBukeHue. [ paduku
3aBUCUMOCTH KMHEMATUYECKUX BEJIMYMH OT BPEMEHU IIPYU PABHOMEPHOM M PaBHOYCKOPEHHOM
JIBWXKEHUH. PaBHOMEpHOE IBMXKEHUE TI0 OKpykHOCTH. Hepuusa. THepTHOCTH Ted.
BsaumonerictBue ten. Mzmepenne maccsl Tena. IlnotHocts BenectBa. Cuinta. EquHUIBI CUITBL.
WNueprmansHas cucreMa otcuera. 3akoHbl HptoTona. CBoOOHOE TageHue Ten. Cuma TSHKEeCTH.

3aKOH BCEMHUPHOTO TIAroTeHUs. VIckyccTBeHHBbIE CITyTHUKM 3eMiu. Cuila ynpyrocty. 3akoH I'yka.
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Bec Tena. HeBecomocTs. CBA3b MEXKy CHIION TSHKECTU M Maccol Tena. Cua TSKECTH Ha APYTUX
mnanerax. unamomerp. CnokeHue IBYX CHUJI, HAITPABJICHHBIX 110 OAHON MPSIMOU.
PaBnogeiictByromas cuit. Cuna tpenus. Tpenue ckoibxenus. Tpenue nokos. Tpenue B
IIPUPOJIE U TEXHUKE.

Nmnynbe. 3akoH coxpaHeHus uMItyibca. PeaktuBHoe nBuxkenue. Mexanuyeckas pabora.
Mormtnocts. DHeprus. [loTeHnmansHas u kunetnueckas sueprust. [lpespaiienre oJHOro Buia
MEXaHUYECKOW SHEPTUH B IPYTroi. 3aKOH COXPAHECHUS MTOJTHON MEXaHUYECKON YHEPTHH.

[IpocTbie MexaHU3MBIL. Y CIOBHS paBHOBECHUS TBEPAOTO TEJa, UMEIOLIEr0 3aKPEIJICHHYIO
ocb ABHKeHUsA. MoMeHT cuiibl. LleHTp TskecTr Tena. Peryar. PaBHOBECHE CHIT HA phIyare.
Poruaru B Texnuke, ObITy U npupoje. [loaBmkHble 1 HenoABMKHbIE 010ku. PaBeHcTBO paboT
MIPU UCMOJIb30BaHUU MPOCTHIX MEXAHU3MOB («30JI0TOE MPABUIIO» MEXaHUKH). Bupl paBHOBECH .
KoadduimenT nonesHoro neicTBus MEXaHU3MA.

JHaBnenue. JlaBnenue TBepabIX Te. Enunuiibl uamepenus napieHus. CrocoOs
u3MeHeHus fasnenus. Jlapnenue raza. OObsICHEHUE J1aBICHUS Ta3a HA OCHOBE MOJIEKYIISIPHO-
KMHETHYECKUX IpencraBieHuil. [lepenaya naBinenus razaMu U 5kuIKoCTsIMU. 3akoH [lackans.
JlaBneHue ®HUJIKOCTH Ha THO U cTeHKHU cocyaa. Coobiaromumecs cocyisl. ATMochepHoe
nasieHue. Metozbl u3mMepenus armocgepnoro aasinenus. OnsiT Toppuueru. bapomerp-
aHepouJ, MaHOMeTp. ATMOc(epHOe 1aBiIeHHe Ha pa3JInYHbIX BbIcoTax. ['uapaBiuueckue
MexaHMu3Mbl (ipecc, Hacoc). [TopiiHeBoi KUAKOCTHBIN Hacoc. JlaBiieHue )KUIKOCTH U ra3a Ha
IOTPYKEHHOE B HUX TeNO. 3akoH Apxumeza. Y ciosus 1uaBanus tei. [InaBanue ten u cynos.
BosnyxomiaBanue.

KonebarenbHoe npuxenue. Konebanus rpysa Ha npyxune. KosebaTenbHoe 1BUKEHHE.
Konebanus rpy3a Ha npyxune. KonebarenbHas cuctema. MasgTHUK. AMIUIMTY/1a, IEPUOJ,
yacToTa kojiebanuil. [IpeBpaiienne sHepruu npu KojiedaTeIbHOM JIBIKEHUU. 3aTyXalolne
KosiebaHus. Beinyxkaennsle konebanus. Pesonanc. Pacipoctpanenue kone6aHuii B ynpyrux
cpcaax. HOHGpGLIHI)IG 1 MPOAOJIbHBIC BOJIHBI. JIJ'II/IHa BOaHBL. CBS3b JJIMHBI BOJIHBI CO CKOPOCTBIO
€e pacrpoCTpaHeHHsI U IEpUOJIOM (4acTOTOM). 3ByKOBBIe BOJIHBI. CKOpOCTh 3ByKa. BricoTa,
TeMOp U TPOMKOCTb 3BYKa. JX0. 3ByKOBOM pE30HAHC.

Tnasa 3. Tennoevie senenus

CrpoeHue BemectBa. ATOMBI M MOJIEKYJIbI. ONBITHI, JOKa3bIBAIOLINE AaTOMHOE CTPOCHHE
BellecTBa. TerioBoe IBUKEHNE aTOMOB U MoJieKyl. bpoyHoBckoe nBuxkenue. {uddysus B
rasax, *KUAKOCTAX U TBEpAbIX Tenax. B3anMmozelicTBue yacThIl BeeCTBa. ArperaTHble
COCTOSIHUS BellecTBa. MoJienu cTpoeHust TBEPIbIX
TeJ, )KuaKocTel U ra3oB. OOBsICHEHHE CBOIMCTB ra30B, )KUKOCTEH M TBEP/BIX TEJI HA OCHOBE
MOJIEKYJIIPHO-KNHETHYECKUX MTPEACTaBICHUN.

Tennosoe nBuxenue. TeroBoe paBHoBecue. Temneparypa. BHyrpeHHss sHeprus.
Pabora u Tennonepenaya. TerutonpooanocTs. Kousekuus. U3nydenue. [Tpumepst
TEIUIoNepelaun B pupoie U TexHuke. KonruecTBo TemioTel. Y aenbHas TemioeMKocTb. Pacuer
KOJINYECTBA TEIUIOTHI NP TeriooOMeHe. Y ienbHas TerioTa
CrOpaHMsl TOIUIMBA. 3aKOH COXPAaHEHUS U IPEBPAIICHUS SHEPTUU B MEXaHUYECKUX U TETNIOBBIX
npoueccax. [lnaBnenue u oTBepaeBaHNEe KPUCTAUIMUECKUX TeJ. Y IeNbHAsl TEIUIOTA IJIABICHUS.
Hcnapenue u konnencanus. Kunenue. 3aBUCUMOCT TeMIIepaTypbl KUTIEHUS OT JIaBJICHUS.

VY nenbHas TerioTa napoodpazoBanus. BinaxHocTs Bo3ayxa. OObsiCHEHHE U3MEHEHUS
arperaTHoOro COCTOSIHMSI BEIIECTBA HA OCHOBE MOJIEKYJISIPHO-KHUHETUYECKUX IIPEICTaBICHUN.
[TpeoOpa3oBanue SHEPrUH B TEIUIOBBIX MalllMHax. J[Buraresns BHyTpeHHero cropanus. [laposas
typ6una. KI1J] TeruioBoro npuratens.

Thasa 4. 9ﬂ€Kmp0MaZHUWlel€ A6J1eHUA

13



Onexrpuzanus pusnueckux Ten. J[Ba poaa seKTpHuYecKUX 3apsiioB. B3ammopelcTue
3apsDKEHHBIX  Tel.  J[eTMMOCTh 3JIEKTPUYECKOTO 3apsa. OJEKTPOH. 3aKOH COXPaHEHHUs
AIEKTPUUECKOTO 3apsifa. [IpOBOJHMKHM, MUAIEKTPUKH U TOJYIPOBOAHUKH. DJIEKTPOCKOIL.
Konaencarop. DHeprus sJeKTpUYecKoro mnosisi KoHjeHcatopa. CrtpoeHue aroma. JleiicTBue
ANEKTPUYECKOTO IOJISI HA AJIEKTPUYECKUE 3aps/Ibl.

OneKkTpuyeckuil ToK. ICTOYHUKH TOKA. DJIEKTPUUYECKAs LIETb U €€ COCTABHbBIC YACTH.
HanpaBnenue u 1eiCcTBUS JIEKTPUUECKOT0 TOKAa. HocuTenu 35ieKTpuyecKux 3aps/10B B MeTasiax.
Cwita Toka. DJIEKTpUYECKOEe HANIPSKEHUE. DJIEKTPUUECKOE CONTPOTUBIIEHUE IPOBOJHUKOB.
Enunune! conpotuBienus. 3aBUCUMOCTb CUJIBI TOKA OT HampsikeHus. 3akoH Oma 1jis yyacTka
uenu. YaenbHoe conporusiieHue. Peocratel. [locnenoBarenpsHoe 1 napajiieibHOE COETMHEHUE
MPOBOJAHKUKOB. PaboTa 3JIeKTpUYECKOro MOJIS MO MEePEMEIICHUIO AIEKTPUUISCKUX 3aPSIOB.
MOIIHOCTB 31EKTPUYECKOro Toka. Harpesanue npoBOAHUKOB IEKTPUUYECKUM TOKOM. 3aKOH
Jxoyns—IJleHna. DnekTpudecKkre HarpeBaTeIbHbIC U OCBETUTENIbHBIE MPHOOphL. KopoTkoe
3ambIkanue. [IpaBuia O6e3onacHocTy pu paboTe ¢ ANIEKTpOonprudopamu.

OneIiT Opcrena. MarautHoe nojue. MHAyKius MaraiuTHOro noJjiss. MarHuTHoe rnose
MPSAMOro TOKa. MarHUTHOE IOJI€ KaTyIIKU ¢ TOKOM. [locTosiHHBIE MarHuThl. MarHuTHOE 1oJie
MMOCTOSIHHBIX MarHuToB. MarautHoe noiie 3emin. B3auMoaeiictBue MarauToB. JlelicTBre
MarHUTHOTO TOJIS Ha MMPOBOJIHUK C TOKOM. DJIEKTPUUECKHUI
neurarens. OTHOPOAHOE M HEOAHOPOJHOE MaruuTHoe nose. [IpaBuno OypaBuuka.
OOGHapykeHre MarHuTHOTO ToJis. [leficTBre MarHUTHOTO TOJISE Ha MPOBOJAHHUK C TOKOM U
JBIKYILYIOCS 3apshKeHHYI0 yacTully. [IpaBumio neBoi
pyku. Marautssii notok. OnbiTel @apajes. DiekTpoMarHuTHas MHAyKUus. Hanpasienue
MHIYKUMOHHOTO TOKa. [IpaBuio Jlenna. SIBnenne caMOMHAYKIUY.

DOnekTpoMarauTHble Konebanus. Konebarenbublit koHTYp. [lepemennsiit Tok. ['enepatop
nepeMeHHoro Toka. [Ipeobpa3oBanus SHEPTHH B dJIEKTporeHeparopax. Tpancgopmarop.
[lepenaya sneKTpUUECKON IHEPTUU HA PACCTOSHHE. DIIEKTPOMAarHUTHOE MOJIE.
DeKTpOMarHuTHbIE BOJHBI. CKOPOCTh paclpoCTpaHEHHUs dJIEKTPOMArHUTHBIX BOJIH. BrusHue
ANEKTPOMATHUTHBIX U3JIyYECHHUH Ha KUBbIE OpraHu3Mmel. [loyueHue 3neKTpOMarHuTHhIX
KoneOanuit. [IpuHIMIIBI PAIMOCBSI3U U TEICBUICHUSI.

DneKkTpoMarHuTHas npupoaa ceera. CkopocTs cBeTa. MicTouHuKH cBeTa.
[TpsamonuHeiiHoe pacnipocTpaHeHue cBeTa. OTpakeHue cBeTa. 3aKOH oTpakeHus cBeTa. [lnockoe
3epkano. M3o0paxenue npenmera B 3epkaiie. [Ipenominenne ceta. 3akoH NPeOMIICHHS CBETa.
JInn3el. @oKycHOE pacCTOsIHUE JIUH3BL. OnTHYecKast
cuia nuH3bl. M300paxkeHus, 1aBaemble JIMH30i. ['1a3 kak ontuueckas cuctema. Onrudyeckue
npubopsl. [Ipenomnenue ceeta. [lokazarens nperomuenus. Jucnepcus ceera. LBera Temn.
Crniexktporpad 1 cieKTpocKon. TUIIBI ONTHYECKUX CHEKTPOB.

I'nasa 5. Keanmoeguvle signenus

Crpoenne aromoB. [lnmanerapnas monens atoma. [lorjomieHue M HCIyCKaHHWE CBETa
atromamu. [Iporcxoxaenue nuHeuarsix cnektpos. OnbiTel Pesepdopra.

PannoakTMBHOCTB Kak CBUJIETENILCTBO CJIOKHOTO CTPOCHUSI aTOMOB. Anbda-, 6eTa- u
ramMma-u3iydeHus. PaaroakTUBHbIE IPEBpAIEHNs aTOMHBIX A1ep. CoxpaHeHHUE 3aps10BOro U
MaccOBOI'0 YHCEN MpU AAepHbIX peakiusax. [lepuoa nomypacnaga. 3akoH paaAO0aKTUBHOTO
pacnaza. DKCIIEpUMEHTAIIbHBIE METO/IbI UCCIIEI0BAHUS
yacTull. [IpoToHHO-HENTPpOHHAsA MOAEIb A1pa. U3NYECKHUI CMBICH 3apsiI0BOIO U MacCOBOTO
yucen. M3oronsl. [IpaBuna cMemenus ams anbda- u 0eta-pacnana npu SACpHBIX PEaKIHsX.
DOHeprus cBsi3u yacTull B siape. Jlenenue saep ypana. Llennas peakuus. SAnepHas 3HepreTuka.
DKosoruyeckre npoodaemMbl paboThl aTOMHBIX
aneKkTpocTaHiui. Jlozumerpus. Biusinue pauoakTUBHBIX U3JIyYEHHUI HA KUBbIC OPTAHU3MBI.
TepmosiaepHas peakuusi. ctounuku sHepruu CosHIA U 3BE3 .
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Inasa 6. Cmpoenue u s6onoyus Beenennou

[eomneHTpHruecKkas W TeNHMOICHTpHUYecKas cucteMbl Mupa. CocraB, CTpOCHHE U
npoucxoxaenne ConHeyHoH cuctembl. Dusnyeckas mnpupoga HebecHbIX Ten CoJHEUHOM
cucrtembl. [lmaHetrsl n mainbie Tena ConHeyHOW cuctembl. CTpOCHUE, U3IYYCHHUE M IBOIIOIUS
Connua u 38e31. Ctpoenue u 3Boitonus Beenennoit. I'unoresa bosbiioro B3peiBa.
Jlabopamopuvie pabomol

NookrwnpE

Omnpenenenue 1eHbI IeIEHUS H3MEPUTEIHLHOTO PUOopa.

H3mepenue pazMepoB MajibIX Tell.

W3mepeHne Macchl Tela Ha pblYaKHbIX BECax.

H3mepenue oobema Tena.

Omnpenenenue MI0THOCTH TBEPIOTO TeNa.

['pagyupoBanue npy>XHHBI U U3MEPEHUE W JUHAMOMETPOM.

BrisicHeHne  3aBUCMMOCTH  CHJIBI  TPEHHUS  CKOJIKEHUS  OT  ITUIOLIAJH

COIIpHUKACAOIIMUXCA TCI U HpI/I)KI/IMaI-OH_[eﬁ CHJIBI.

8. OnpeneneHue BBITAIKUBAIOIIEH CHIIbI, JCHCTBYIOLEH Ha MOTPYKEHHOE B
KHUJIKOCTb TEJIO.

9. BrricHeHue ycnoBui 11aBaHus Tela B KUAKOCTH.

10.  BrlsicHeHMe yClIOBHS PaBHOBECHsI pblyara.

11.  Omnpenenenue KII/I npu nogbeme Tesia N0 HaAKJIOHHON TUIOCKOCTH.

12. OnpepeneHue KoluMyecTBa TEIUIOTHI MPU  CMEUIMBAHUM  BOABI  Pa3HOM
TEMIEPATYPHI.

13.  Onpenenenue yaeabHON TEMIOEMKOCTH TBEPAOIO Teja.

14.  OmnpeneneHue OTHOCUTEIbHON BIaKHOCTHU BO3IyXa.

15.  COopka 37eKTpUYECcKOi enH 1 U3MEPEeHUe CUIIbI TOKA B €€ Pa3IMUHbIX y4acTKax.

16.  M3mepeHue HanpsHKSHHUS HA Pa3IMYHBIX yYaCTKaX JIEKTPUYECKOH IETH.

17.  H3mepeHue cuibl TOKa U €r0 peryJupoBaHUE PEOCTATOM.

18.  l3mepeHuwe CONPOTUBICHUS TPOBOJAHWKA TPU TIOMOIIM aMIepMeTpa H
BOJIBTMETpA.

19.  H3mepeHune MOITHOCTH U PaOOTHI TOKA B AJIEKTPHUYECKOH JIaMIIe.

20.  COopka 3JeKTpOMarHuTa U UCHbITAaHUE €ro IeHCTBHUS.

21.  M3yueHwme AIIEKTPHUYECKOTO JABUTATEISI IOCTOSHHOTO TOKA (Ha MOJIEIN ).

22.  H3yueHue cBOMCTB N300paKeHMs B JIMH3AX.

23.  HccnenoBaHue paBHOYCKOPEHHOTO JABIKEHHS 0e3 Ha4allbHOW CKOPOCTH.

24.  H3mepeHue yCcKOpeHHs CBOOOIHOTO MaICHUS.

25. WccnenoBanue 3aBUCMMOCTH TI€PUOJIAa W YacTOThI CBOOOJHBIX KOJIEOAHUMN

MassTHHKA OT JJIMHBI €T'0 HUTH.

26.  V3yueHwue sIBICHHS DJIEKTPOMArHUTHON HHIYKIINH.
27.  HaGnropeHue CIJIONIHOTO U JIMHEHYATHIX CIIEKTPOB HCITyCKaHMUS.
28.  l3MepeHHe eCTECTBEHHOTO PAIMAIMOHHOTO (hOHA TO3UMETPOM.
29.  U3zyuenwue neneHus sapa aToma ypaHa 1o (gortorpaduu TpeKosB.
30.  M3zyueHue TPEeKOB 3apspKEHHBIX YaCTHI] TI0 TOTOBBIM (hOTOTpadHsIM.
KosmuecTBo yacos
Ne TemaTnueckue
n/m | 0J0KH, pa3aeabl Beero KoHTpoubHbIX JlabopaTopHbIX
padot pador
7 knace
1. | ®usuka u ee poas B 4 1
NO3HAHUU

15



OKPY’KaIOIIeTo
MHpa

HepBOHaLIaJ'IBHLIG
CBCJACHHUA O
CTPOCHHHU BCUICCTBA

BzaumoneiictBue
Tel

23

JlaBnenue TBepAbIX
TEN, JKUAKOCTEH U
ra3oB

21

Pabora u
MOIIHOCTh. DHEPIHUs

13

Hrorosoe
MTOBTOPEHHE

8 kimacce

TeruioBbie IBIICHUS

23

DIIeKTPpUUYECKHE
SIBIICHHS

29

QHGKTpOMaFHI/ITHBIe
SABJICHUS

10

CBETOBBIE SIBJICHUS

10

11

Hrorosoe
ITIOBTOPEHHE

9 kjaacc

12

3aKOHEBI
B3aUMOJIEUCTBUS U
JIBIDKEHUSA

34

13

Mexanuueckue
KOJIeOaHUs U
BOJIHBL. 3BYK

15

14

DJIEKTPOMArHuTHOE
nose

25

15

Crpoenue aToma u
aTOMHOTO sijIpa

20

16

Crpoenue n
DBOJIIOLIUS
Bcenennoii

16




17 | Urorosoe 3
MOBTOPCHHE
Hroro 238 22 29
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