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MOSICHUTEJIbHAS 3ATIMCKA

Conepxanue IIporpammbl HampaBiieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAyYHOH TI'PaMOTHOCTH YYAIUXCSl H
OpraHu3alyio N3yUeHNs (HM3UKH Ha JIeSITEIbHOCTHOM OCHOBE. B Helf yUnTHIBaOTCSI BOSMOKHOCTH TIpEMETa B peaIn3alliu
tpeboBannii ®I'OC OOO Kk IUIaHUPYEeMBbIM JIMYHOCTHBIM W METalpeAMETHBIM pe3ylbTaTaM OOY4YEeHHUs, a TakKe
MEXXIIPEAMETHBIE CBSI3M E€CTECTBEHHO-HAYYHBIX YJYEOHBIX NPEIMETOB Ha YpPOBHE OCHOBHOTO o0miero obpasoBanus. B
IIporpamMMe ONpPEEIISIFOTCSl OCHOBHBIE LIEJIN M3YUeHHs (PU3UKM Ha YpOBHE OCHOBHOTO 00I1Iero 00pa3oBaHusl, IIIaHUPYEMbIE
pe3yABTAaTEI OCBOSHHS Kypca (M3WKH: JTUYHOCTHBIC, METalpeAMETHBIe, peaMeTHbIe (Ha 6a3oBoMm ypoBue). [Iporpamma
YCTaHaBJIMBAeT paclpesiesieHne y4eOHOTO MaTepuasia 10 rojaM oOydeHus (10 KiaccaMm), Hpelyiaraet IMpHMEpHYIO
MOCJIEZI0BATENbHOCTh M3yYCHHUS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BHTHUS MPEIMETHOTO COJCPKAaHUS M y4€Te BO3PACTHBIX
0COOCHHOCTEH yJaInXcs, a TakKe IIPUMEPHOE TEMaTHIECKOe TIAaHUPOBAHKE C YKa3aHWEM KOJIMYECTBA YacoB HAa U3ydEHHE
Ka)XJIOW TEMbI U IPUMEPHON XapaKTEPUCTUKOW y4eOHOM AEATENbHOCTH YUaIIUXCs, pealu3yeMO Ipyu N3y4eHHH STHX TEM.
ITporpamma MOXKeT OBITh HCIONB30BaHA YYUTEISIMH KaK OCHOBA JUI COCTaBJICHHS CBOMX paboumx mporpamm. Ilpm
paspaboTke paboueil mporpaMMbl B TEMAaTHUECKOM IIJIAHUPOBAaHUU JOJDKHBI OBITH YYTEHBI BO3MOKHOCTH HCIIOJIb30BAHUS
IEKTPOHHBIX  (MU(POBBIX) 0OpPa30BATEIBHBIX PECYPCOB, SBISIOMIMXCS  Y4COHO-METOAWYECKUMH  MaTepHalaMH
(MyAbTUMEIUIHBIE TIPOrPaMMBI, OSJIEKTPOHHBIC YYEOHHKM W 33/IaUuHHMKH, DJIEKTPOHHbIE OWOJIMOTEKH, BHPTyaJIbHBIC
J1a00paTOPHH, UTPOBBIC MPOTPAMMBI, KOJUICKIIMU NU(POBBIX 00pa30BaTEIBHBIX PECYPCORB), PEATU3YIOMIUX AUIAKTHUCCKHIE
Bo3moxkHocTH MKT, conmepkaHne KOTOPBIX COOTBETCTBYET 3aKOHOIATENBCTBY 00 oOpasoBanmu. Ilpumepnas pabouas
IporpaMma He CKOBBIBA€T TBOPUYECKYIO MHHUIIMATHBRY YUUTEIIEH U MPEJOCTABISIET BO3MOKHOCTH JUISl pean3aliiy pa3InaHbIX
METOANYECKHX ITOIXO0/I0B K IMPETIOIaBaHUI0 (PU3NKH ITPH YCIOBUH COXPAHEHHS 00s3aTEIbHOM YacTH COAEpKaHus Kypca.

OBIIASI XAPAKTEPUCTHKA YYEBHOI'O TIPEIMETA

Kypc ¢m3uxum - cucremoobOpa3yromuid A eCTEeCTBCHHO-HAYYHBIX y4eOHBIX MPEIMETOB, MOCKONBKY (hHU3NIecKre
3aKOHBI JIXKAT B OCHOBE ITPOIIECCOB U SIBJICHUH, M3ydaeMbIX XUMHEH, Onosioruel, actpoHoMueil 1 pusmueckoii reorpagueii.
®usnka — 3TO MpeaMeT, KOTOPhI HE TOJbKO BHOCHUT OCHOBHOM BKJIAJ B €CTECTBEHHO-HAayyHYIO KapTHHY MHUpA, HO H
MIPeNOCTaBIseT Haubosee SACHBbIE 00pa3mbl NPUMEHEHHWS HAy4YHOTO METOJa MO3HaHWA, T. €. crocoda IOIydeHHs
JIOCTOBEPHBIX 3HaHMH 0 mupe. HakoHel, ¢u3nka — 3TO MpenMeT, KOTOPbIH Hapsily ¢ APYTMMH €CTeCTBEHHO-HayYHBIMU
IpeAMEeTaMH JO0JDKEH [aTh LIKOJBHUKAM IIPEJCTaBICHHE 00 YBIIEKAaTEIBHOCTH HAYYHOTO HCCIEJOBAaHHMS M PaJ0CTH
CaMOCTOSITEJIFHOTO OTKPBITHS HOBOTrO 3HaHus. OHA M3 INIaBHBIX 33/1a4 (PU3MYECKOTO 00pa3oBaHus B CTPYKTYpe oOIIero
00pa30BaHUs COCTOMT B (POPMHUPOBAHHM €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH M HMHTepeca K HayKe Y OCHOBHOHM MacChI
oOydJaromuxcsi, KOTOpble B JalbHEHIIeM OyayT 3aHSTHI B caMbIX pa3HOOOpasHbIX ciepax nesrenbHocTH. Ho He meHee
Ba)KHOM 3a,uaqe171 SABJIACTCS BBISABJICHHUC WU IIOAIOTOBKA TAJIAHTJIMBBIX MOJIOABIX H}Oﬂeﬁ JUTA TIPOAOJDKEHU A 06p3303aH1/1;1 u
JanbHEHIe npodeccnoHanbHON EeATeNbHOCTH B 00JACTH €CTECTBEHHO-HAYYHBIX HCCIECNOBAHMN M CO3JaHMH HOBBIX
TexHosioruii. CorjlacHO NPHHSATOMY B MEKAYHAPOIHOM COOOIIECTBE onpeielieHno, « EcTecTBeHHO-Hay4YHast TPaMOTHOCTb —
3TO CIIOCOOHOCTh YEJIOBEKA 3aHWMAaTh AKTUBHYIO TP)XKIAHCKYIO ITO3WIMIO MO OOIIECTBEHHO 3HAYMMBIM BOIPOCAM,
CBSI3aHHBIM C €CTECTBEHHBIMH HAayKaMH, W €ro FOTOBHOCTh WHTEPECOBAThCS €CTECTBEHHO-HAay4YHBIMU HuesiMu. Haydno
I'PaMOTHBIN YEIOBEK CTPEMHUTCS y4aCTBOBATh B apT'YMEHTHPOBAHHOM 00CYXKJICHUH MPOOIIEM, OTHOCSIIUXCS K €CTECTBEHHBIM
HayKaM ¥ TeXHOJIOTHSM, 4TO TpeOyeT OT HEero CIEIYIOIIX KOMIIETEHTHOCTEH:

— HAYYHO OOBSCHATH SIBJICHHS,

— OLIEHWBATH M TIOHUMATh OCOOCHHOCTH HAyIHOTO MCCIIEJOBAHMS,

— MHTEPIIPETHPOBATH JIAHHBIE M UCIIOJIb30BaTh HAYYHbIE JOKA3aTENbCTBA ISl ITOJYUCHHUS BBIBOJIOB) .

Wzydyenne ¢u3ukn crocoOHO BHECTH pEIIAIONIMN BKIAaA B (POPMHPOBAHHME ECTECTBEHHO-HAYYHOM IPaMOTHOCTH
00yJaroIuXcs.

HEJU U3YYEHUS YYEBHOT' O NIPEJIMETA «®U3UKA»

Henyn m3ydeHust ¢pU3MKM Ha ypoOBHE OCHOBHOTO 00IIero oOpa3oBaHus ompeneieHsl B KoHienmu mpenoaaBaHus
yueOHoTO TIpenmeTa «Pusznka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoir Depepanuu, peaau3yrOIIMX OCHOBHBIE
oOmmeoOpa3oBaTenbHBIE TPOrpaMMBI, YTBEpkAEHHOH permenneM Komnermn MunmcrepctBa mpocsenienust Poccuiickoit
®depaeparuu, npotokon oT 3 aexadps 2019 r. Ne [TK-4BH.

Henn nzydeHns GU3UKu:

—IpuoOpeTeHre HHTepeca M CTPEeMJICHUS OOy4alolMXCs K Hay4YHOMY M3YYCHHIO HPUPOJBI, Pa3BUTHE HX
MHTEIJIEKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEI];

—pa3BUTHE NPEICTABICHUH O HAyYHOM METOJE MO3HAHUS W (OPMHPOBAHHE HCCIIEIOBATEILCKOIO OTHOLICHUS K
OKpPY>KaIOLIUM SIBJICHUSAM;

—dopMHpOBaHHE HAyYHOTO MHPOBO33PEHMS KaK pe3yibTaTa W3y4eHHs OCHOB CTPOCHHS MaTepuu |
(byH/IaMEHTaJIbHBIX 3aKOHOB (DPM3HUKH;

— (opMHpOBaHHE TIPEICTABICHUH O PO (HU3UKHA JUIA PasBUTUS APYTHX ECTECTBEHHBIX HAyK, TEXHUKH H
TEXHOJIOT U,

—pa3BUTHE IIPEIACTAaBICHUH O BO3MOXHBIX cepax Oymymieidl mpodeccHOHaTbHON NeSTETFHOCTH, CBSA3aHHOU C



(U3MKOH, TTOATOTOBKA K JaNbHEHIIeMy 0Oy4eHHUIO B 3TOM HarpaBiieHHH. JlOCTI)KEHHE 3THX IieJield Ha YPOBHE OCHOBHOTO
obmiero oOpa3oBaHMs 00ECTICUNBACTCS PEIICHUEM CIEIYIOMINX 3a1a:

—TpuoOpeTeHne 3HAaHWH O IWCKPETHOM CTPOCHHM BEIIECTBA, O MEXAHHMYECKHX, TEIUIOBBIX, OJJIEKTPHUUCCKHX,
MarHATHBIX U KBAaHTOBBIX SBJICHUAX;

— pHOOpETeHNE YMEHUI ONHCHIBATE U OOBSACHATH (PH3UUECKUE SBICHHUS C MCIOJIB30BAHMEM ITOTyICHHBIX 3HAHUM;
-OCBOCHHE METOJIOB PEIICHHs MPOCTEHIIUX pacyETHHIX 3a/lad C MCIOJIBb30BaHUEM (H3MYECKUX MOJIENEH, TBOPYECKUX H
MIPAKTUKO-OPHEHTHPOBAHHBIX 32/1aY;

—Ppa3BUTHE YMEHHMH HaONIOJATh NPUPOJHBIE SBJICHUS M BBIIOJNHATH OIBITHL, J1a0OpaTOpHble pPabOTHl H
9KCIIEPUMEHTAIBHBIEC HCCIIEAOBAHNS C UCIIOIB30BAHNEM U3MEPHTEIBHBIX IPHOOPOB;

— OCBOCHHE NPUEMOB pabOTHI ¢ MHPOpMannel GpU3NIECKOTo COJepIKaHMs, BKIIoYas HHPOPMAIMIO O COBPEMEHHBIX
JOCTIKEHUSX (PU3MKH; aHATIM3 U KPUTHYECKOE OLICHUBAaHUE MH(POPMAIUH;

—3HAaKOMCTBO c0 cdepaMu TNpo(ecCHOHATBPHON EeSITeIbHOCTH, CBSI3aHHBIMH C (DU3HKON, W COBPEMCHHBIMH
TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JJOCTH)KEHHSX (PU3MUECKOI HAYKH.

MECTO YYEBHOI'O ITPEJIMETA B YYEBHOM IIVIAHE

B cootBerctBr ¢ ®T'OC OOO ¢wusuka sBisercs 00A3aTEIBHBIM MPEAMETOM Ha YPOBHE OCHOBHOTO OOIIEro
obpaszoBanus. JlaHHast mporpaMMa IpeaycMaTpruBaeT u3ydeHrne Gu3nku Ha 0a30BOM ypoBHE B 00béMe 238 9 3a Tpu roaa
0o0yueHns 1Mo 2 4 B Helenmio B 7 1 8 kiaccax M mo 3 9 B Hepewmro B 9 kiacce. B TeMaTHueckoM IUTaHUpPOBAHUU st 7 U 8
KJIaCCOB MPEMOJIaraeTcsi pe3epB BpPEMEHH, KOTOPBIH YYHTEIh MOXKET HCIOJIb30BaTh IO CBOEMY YCMOTPEHMIO, a B
9 kmacce — MOBTOPHUTENEHO-0000IIAFOIITI MOIYIb.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IPEAMETA «®U3UKA»

Wzyuenne yueOHOTO mpenmera «Pu3nka» Ha YpOBHE OCHOBHOTO OOIIero oOpa3oBaHHs TOIDKHO OOECIIeYMBATH
JIOCTHIKEHUE CIIEAYIONINX JMYHOCTHBIX, METANPEMETHBIX U TIPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIbTATHI

Ilampuomuueckoe éocnumanue:.

— IIPOsIBJICHUE UHTEpEca K UICTOPHU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (prU3NUeCcKOi HayKH;

— [IEHHOCTHOE OTHOMICHUE K JOCTIDKEHISIM POCCHICKUAX YIEHBIX-(PU3UKOB. [ pakIaHCKOE U JyXOBHO-HPaBCTBEHHOE
BOCIIMTaHHE:

—TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXKJIEHHH OOIIECTBEHHO3HAUYNMBIX U STHYECKUX MPOOIeM, CBI3aHHBIX C
MIPAaKTHYECKUM NTPHUMEHEHHEM JIOCTIKEHNH (DU3UKHY;

— OCO3HaHHE BaXHOCTH MOPAIBHO-3TUYECKUX MPHHIUIOB B AEATEIHHOCTH YIEHOTO. DCTETHYECKOE BOCHHTAHUE:
-BOCTIPHATHE O3CTETHUECKUX KadecTB (PU3NYECKOW Hayku: e€ TapMOHHYHOTO IIOCTPOEHHS, CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTH. LIeHHOCTH HayYHOTO IO3HAHUS:

—OCO3HaHHWE MEHHOCTH (U3MYECKOH HAayKW KaK MOIIHOTO HWHCTPYMEHTa MO3HAHHUS MHpA, OCHOBBI Pa3BUTHA
TEXHOJIOTUH, BAXKHEUIIEH COCTAaBIISIIOIIECH KyJIbTYPBbI;

— pa3BUTHE HAYYHOH JIF0003HATEIFHOCTH, HHTEPECa K UCCIEI0BATEILCKOH NesTenbHocTH. DopMupoBaHUe KyIbTYPHI
3JI0POBBSI U SMOIIMOHAJIBHOTO OJIaromnoJyqus:

— OCO3HAHHE IICHHOCTH 0e301acHOro oOpa3a >KH3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHpE, BaXXHOCTH NPaBHII
0e30macHOTO TMOBEACHHS Ha TPAHCIOPTE, Ha JOpOrax, C JIEKTPHUYECKHM M TEIUIOBBIM OOOPYJOBaHHEM B IOMAIIHHX
YCIOBHSAX;

— c(OpMHUPOBAHHOCTh HABBIKA PEQIICKCHH, MPU3HAHHE CBOETO IpaBa Ha OMMOKY W TaKOTO JK€ IpaBa y IPYroro
YeJI0BeKa.

Tpyooeoe eéocnumanue:

— aKTHBHOE yYacTHe B PEIICHUH NPAaKTHYECKUX 33/1a4 (B pPaMKaX CEMbH, IIKOJIbI, TOPOJA, Kpasi) TEXHOJIOTHYECKOH U
COIMAJBHOM HAIPABICHHOCTH, TPEOYIOIINX B TOM YHCIE U (PU3UIECKUX 3HAHWH;

— MHTEpeC K MPAKTHIECKOMY U3YUCHUIO TPO(eCcChil, CBSI3aHHBIX ¢ (PH3HUKOH.

IJKonozuueckoe éocnumanue:

—OpHeHTalUsl Ha TpPUMCHEHHE (QH3UYECKUX 3HAHWH I pemieHds 3amad B OO0NacTH OKPYKAaIoMmIeH Cpensl,
IUTAHUPOBAHUS TOCTYIKOB M OLIEHKH X BO3MOXHBIX IOCJIEACTBUHN JUIS OKpYyXKaloliel cpeasl;

— OCO3HaHHE TJI00AIBHOTO XapaKTepa SKOJIOTHIESCKUX MPOOIIeM U ITyTeH UX PEeIIeHHS.

Aoanmayus 00yuaruiezoca K USMEHAIOWUMCA YCI08UAM COUUATLHOU U RPUPOOHOIL CPEObL .

—MOTPeOHOCTH BO B3aMMOJICHCTBUHU IIPHU BBHIIOJHEHUHU HCCIEIOBAHUN M MPOEKTOB (PM3NYECKOI HANpaBICHHOCTH,
OTKPBITOCTB OIBITY U 3HAHUSIM JAPYTHX;

— MOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO IeATEIbHOCTD;

—mOTpeOHOCTh B (OPMHUPOBAHUN HOBBIX 3HAHWH, B TOM dYHCIEC (QOPMYIHPOBATh WICH, MOHSATHS, THIIOTE3B O
¢du3nuecknx 00bEKTaX M SBICHUSX;

— 0Co3HaHHE Ae(PUIINTOB COOCTBEHHBIX 3HAHUIT  KOMIIETCHTHOCTEH B 001acTH Ppr3ukw;

— IUITAHMPOBAHUE CBOETO Pa3BUTHsI B IPHOOPETEHUH HOBBIX (PM3MYECKUX 3HAHUIA;

— CTpEeMJICHHE aHAJM3UPOBATh W BBIABIATH B3aWMOCBS3HM INPHPOJBI, OOIIECTBA M IKOHOMHKH, B TOM UHCIE C
UCIIOJIb30BaHUEM (U3MYECKUX 3HAHUII;

— OIICHKA CBOMX JEUCTBUH C y4ETOM BIUSHUS HA OKPY)KAIOIIYIO CPEAy, BOSMOXKHBIX II00ATbHBIX TOCIEACTBUI.

METANPEAMETHBIE PE3YJIbTATHI

Yuueepcanvnvie nosnagamenvnuie oeiicmeusn

bazoevie nozuueckue oeiicmeusn:

— BBISIBJISITH M XapaKTE€PHU30BaTh CYIECTBEHHBIE TIPU3HAKH 00BEKTOB (SIBJICHUH);

— yCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KIacCU(pHUKAINN, OCHOBAHUS I 0000IIEHNS U CpaBHEHHUS;



— BBISBJIATH 3aKOHOMEPHOCTH ¥ IPOTHBOPEYHS B PACCMATPUBACMEBIX (DaKTaX, JAHHBIX U HAOIIOACHUAX, OTHOCSIIUXCS
K (DU3HUUECKUM SIBIICHUSIM,

— BBISBJIATH MIPHYUHHO-CIICACTBEHHEBIC CBS3U MPU M3YYCHUH (U3NICCKUX SBICHUH M MPOIIECCOB; ACTaTh BHIBOIEI C
HCIIOJIb30BAHUEM ACAYKTUBHBIX W WHIYKTHBHBIX YMO3aKJIIOUYECHHWH, BBIIBUTaTh TMIIOTE3bl O B3aMMOCBSI3SX (H3MUECKUX
BEJINYUH;

— CaMOCTOSTENIBLHO BBIOMpATh CIOCO0 pelicHus yudeOHOH (H3HUECKO 3amaun (CpaBHCHHE HECKOJBKHX BapUAHTOB
petieHust, BBIOOp Hanbosiee MoAX0ISIIEro ¢ y46TOM CaMOCTOSITEIbHO BbICICHHBIX KPUTEPHEB).

ba3zoevie uccneoosamensckue oeiicmeus:

— MCTOJIh30BaTh BOMPOCH! KaK UCCIICIOBATEIbCKAN HHCTPYMEHT TIO3HAHUS,

— IIPOBOJIUTH IO CAMOCTOSTEIIEHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIN (PU3HUYCCKHIA SIKCTIEPUMEHT, HeOOJIbIIOe
HCCIICI0BaHUE (DU3NICCKOTO SIBJICHHS,

— OLIEHMBATh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTh HHGOPMAIMIO, MOJYYCHHYIO B XOJI€ HCCICAOBAHUS WU
IKCIICPUMECHTA,

— CaMOCTOATENBHO (OPMYIHPOBATH 00OOIICHNS W BBHIBOJABI IO pe3yibTaTaM MPOBEIEHHOTO HAONOICHUS, OIBITA,
HCCIICIOBaHUS;

— IPOTHO3UPOBATh BO3MOXKHOE JajIbHeilIee pa3BUTHe (HU3UUECKUX MPOLIECCOB, a TAKXKE BBIIBUTATh MPENOJIOKEHHUS
00 MX pa3BUTHH B HOBBIX YCIOBHUSAX H KOHTEKCTaX.

Paboma c ungpopmayueir:

— NPUMEHSTH Pa3IMYHBbIE METOJbl, HHCTPYMEHTBI M 3alPOCHl MPU MOUCKEe U 0TOOpe MHMDOPMAIMU WIN JAHHBIX C
y4€TOM IPEAIOKEHHOH yueOHOoM pusnyeckoii 3amauu;

— QHANM3MPOBaTh, CHCTEMATH3MPOBATh W HHTEPHPETHPOBATh HHGPOPMAIMIO pPa3IUYHBIX BUAOB U (Hopm
MIPEJICTABIICHHUS,

— CaMOCTOSTENIFHO BBIOMPATh ONTUMAIBHYIO (OPMY MpeCTaBlieHUs HHPOPMALMU ¥ HIUTIOCTPUPOBATh PelIaeMble
3aJ1a4d HECIIOKHBIMH CXEMaMH, JUarpaMMaMH, HHOW TpaprKON ¥ UX KOMOMHAIIUSMU

Ynuesepcanvnvie kommynukamugnsie oeiicmeusn

Obwenue:

—B X0Jie 00CYXIeHUsI YICOHOTO MaTepualia, Pe3yJIbTaTOB JIAOOPATOPHBIX PabOT U MPOCKTOB 3a7aBaTh BOIPOCHI MO
CyIIeCTBY OOCY)KJaeMOW TeMbl U BBICKa3blBaTh WJCH, HAIICJICHHbIE HA pElICHHEe 3a/aud W IOJJIeP)KAHUC
OIaroxenaTeIbHOCTH OOIICHIS,

— COTOCTABIISITh CBOU CYXKJICHHUS C CYXKICHUSIMH JIPYTUX YIaCTHUKOB TUAJIOra, 0OHApyKHMBaTh Pa3jInine U CXOJCTBO
MMO3UIINIL;

— BbBIpaXXaTb CBOIO TOYKY 3pCHUSA B YCTHBIX U MMCbMCHHBIX TCKCTAX;

—nyOJIMYHO MPEACTABISTH PE3YJbTAThl BBHIIOJIHEHHOTO (U3UYECKOrO OMbITa (IKCIEPUMEHTA, HCCICIOBAHMUS,
npoekTa). CoBMecCTHas IeITEIbHOCTh (COTPYIHUYECTBO):

— NOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHAMBUIYAIbHON PabOThI MPH PEIICHUH KOHKPETHOM
(usnveckoit mpooIIeMbl;

— IpUHUMATh LICIN COBMECTHOM JACATCIIBHOCTH, OPraHN30BbIBATH )]eﬁCTBI/IH o eé JOCTUXKCHUIO: paclIp€aACIIATh POJIH,
00CYXKIaTh IPOIIECCH M PE3YIBTaThl COBMECTHOH paboThl; 0000mIaTh MHEHHUST HECKOJIBKHX JTIOACH;

— BBITIOJIHATH CBOIO YacTh PabOThI, IOCTHIas KAYECTBEHHOTO Pe3ysibTaTa 10 CBOEMY HAIlPaBJICHUIO U KOODIHHUPYS
CBOM JICHCTBUSI C IPYrMMH YICHAMU KOMAHIbI;

— OLIEHMBAaTh KayeCTBO CBOEr0 BKIJaJa B OOILIMH MPOJAYKT IO KPUTEPHUSM, CaMOCTOSTENILHO C(HOPMYIHMPOBAHHBIM
YYaCTHHUKAMH B3aHMO/ICUCTBHSI.

Ynuusepcanvnvie pecynisamuenvie oeiicmeusn

Camoopzanuzayus:

— BBISIBJSIT TIPOOJIEMBI B JKU3HEHHBIX U yYEOHBIX CHTYAIMSX, TPEOYIOUIMX /sl perieHus (QU3NUSCKUX 3HAHHI;
-OPHEHTHPOBATHCS B PA3IMYHBIX MOAX0aX MIPUHATHUS PeLICHUN (MHINBUAYATIbHOE, IPUHATHE PEIICHUS B TPYIIIE, IPUHATHE
pEIIeHHH TPyIoi);

— CaMOCTOSITEIBHO COCTABIIATh AITOPUTM pelIieHUsS (U3MYCCKON 3aaud WM IUIaHa HMCCICIOBAHUSA C Y4ETOM
HUMEIOLIMXCSl PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh Mpe/iaraeMble BApUAHThI PEIICHUH;

— JIenaTh BEIOOD M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

Camokonmpons (pegnexcus):

— JIaBaTh aJICKBaTHYIO OLICHKY CUTYAIMH U TpeAIaraTh IIaH e€ H3MCHCHUS,

— OOBSCHSTH IPUYUHBI JOCTHXEHHsI (HEOCTHKEHUS) PEe3yIbTaTOB ACSATEIbHOCTH, ]aBaTh OLIEHKY MPUOOPETEHHOMY
OTIBITY;

— BHOCUTDH KOPPCKTHUBLI B ACATCIIbHOCTD (B TOM YHUCJIC B X0 BBIIIOJITHCHUA (1)I/I3I/I‘ICCKOFO HUCCJICA0OBAaHU UJIU npoeKTa)
Ha OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHHUBIIMXCS CUTYaIUi, YCTAHOBICHHBIX OMIHMOOK, BOZHUKIINX TPYJHOCTEH;

— OIICHUBATh COOTBETCTBUE PE3Y/IbTATA [IEIH U YCIOBUAM. DMOIMOHAIBHBIN HHTCIICKT:

— CTaBUTh ce0sl Ha MECTO JIPYroro 4elOoBeKa B XOJ€ CIOpa MM AUCKYCCHU Ha HAyYHYIO TEMY, TTOHUMAaTh MOTHBBI,
HAMEPEHHUSI U JIOTUKY JIPYroro.

Ilpunamue ceosn u opyzux:

— MIPHU3HABAThH CBOE MPABO Ha OIMIMOKY MPHU PEIICHUN (PU3MYSCKUX 3a/ad WIH B YTBEP)KICHHUAX Ha HAYYHBIC TEMBI U
TakKoe JKe MPaBo JAPYroro.

NPEAMETHBIE PE3YJIbTATBI

7 knacc

[IpeaMeTHbIE pe3ynbTaThl HAa 6a30BOM YPOBHE JOJDKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y O0YUAIONIUXCSI YMEHHA:



— UCTOJNB30BATh MOHATHS: (PU3MYCCKHE W XUMHYCCKHE SBICHHS, HAONIOICHHE, YKCICPUMEHT, MO, THIIOTE3a;
SIWHUIBI (U3MYECKIX BEJMYHH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHA BemlecTBa (TBEpIOE, XKHUIKOE, ra3000pa3Hoe);
MEXaHWYECKOE IBIKCHHE (paBHOMEpPHOE, HEPAaBHOMEPHOE, MPSIMOIUHEHHOE), TPACKTOPHUS, PaBHOJICHCTBYOMIAs CHII,
nedopmanus (yrpyrasi, IIaCTHYECKast), HEBECOMOCTb, COOOIIAIONIUECS COCY/IbI;

— pa3nuyats sSBieHus (InpPy3ns; TEIIIOBOE IBIDKECHUE YaCTHII BEIIECTBA; pABHOMEPHOE IBH)KCHIE; HEPaBHOMEPHOE
JIBIDKEHUE; NHEPIIHS; B3aUMO/ICHCTBHE TEJI;, paBHOBECUE TBEPABIX TEll C 3aKPEIUIEHHOMN OCBIO BpallleHHsI; Tiepe/iada 1aBIeHus
TBEPABIMH TETIAMH, KUAKOCTSIMH U Ta3aMi; aTMOC(epHOe IaBJCHNE; TIaBaHNE TEJ;, IPEBPAICHIS MEXaHHIECKOW YHEPTUH)
[0 ONHKCAHMIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, IEMOHCTPHUPYIONINX JaHHOE (PU3UUECKOE SBIICHUE;

—pacno3HaBaTh IMPOSABJICHUC U3YUYCHHBIX (I)I/IBI/I‘ICCKI/IX SIBJICHUI B OKpyXaromemM MHPE, B TOM YUCIIC q)HBPI‘IeCKI/Ie
SIBIICHUSI B TIPUPOJIC: IPUMEPBI IBUKCHUS C Pa3IMYHBIMUA CKOPOCTSIMU B )KUBOW M HEXKHUBOU IPUPOJIC; JCUCTBUE CHITBI TPCHHUS
B IIPUPOJIC U TEXHUKE; BIUSHAE aTMOC(EPHOTrO JIABJICHUS Ha )KMBOW OpraHu3M; IJIaBaHHE PbIO; phIYard B TeJie YeIOBEKa;
IIPH 3TOM TIEPEBOAMTH MPAKTUYECCKYIO 3a7ady B y4eOHYIO, BBIICIATH CYNICCTBEHHBIC CBOWCTBA/TMPU3HAKU (HU3HICCKUX
SIBJICHUM;

— OTHCHIBATh M3YYEHHBIC CBOICTBA TEN M (PM3UIECKUE SBIICHUS, UCTIONB3Ys (hHU3NIecKre BETMINHBI (Macca, 00BEM,
IJIOTHOCTH BEIIECTBA, BPEMSs, TyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Tella, CUJIa TPEHHUS,
naBieHue (TBEPHOTO Tena, KUAKOCTH, Ta3a), BHITAJKUBAIOIIAS CHIa, MEXaHW4eckas paboTa, MOIIHOCTh, IUIEYO CHIIHI,
MOMEHT CHJIBI, KO3 PHUIIUEHT TOIE3HOTO JCHCTBUS MEXaHU3MOB, KHHETHUYCCKAs U MOTCHITHAbHASI SHEPT U ); IIPH OIMUCAHUN
IIPpaBUJIbHO TPAKTOBATH (I)PISPI‘IGCKPIVI CMBICJT UCTTIOJIb3YEMBIX BCINYUH, UX O603Ha‘-leHI/I$[ U CAUHUILIbI (I)I/IBI/I‘ICCKI/IX BCJINYUH,
HAXOAUTh (OPMYJBI, CBS3BIBAIOIINE IAHHYIO (H3UYECKYI0 BEIWYMHY C APYIAMH BEIMYHHAMH, CTPOUTH TpPaUKH
MN3Y4YCHHBIX 3aBUCUMOCTEN (1)I/I3I/IHCCKI/IX BCJINYUH,

— XapaKTepH30BaTh CBOMCTBA TeN, (PU3MUCCKHE SIBICHHUS M IPOIECCH, UCTIONB3YS MpaBUila CIOKEHHUS cHil (BIOJb
OJTHO¥ TIpsiMOi1), 3akoH ['yka, 3akoH [lackans, 3akoH ApxuMesia, MPaBUIO PABHOBECHS phiuara (0JIoKa), «30JI0TOE IPABHIIOY
MEXaHUKH, 3aKOH COXPaHEHHSI MEXaHUYECKOM SHEPTHHU; IIPH ATOM JIaBaTh CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIUCHIBATh
€ro MaTeMaTH4eCKOe BBIPAKECHHUE;

7061)}ICH51TI) (1)I/ISI/I‘~IGCKI/IG ABJICHUA, MTPOLCCChl H CBOMCTBA TCJI, B TOM 4YHCJIC W B KOHTCKCTC CI/ITyaHI/Iﬁ
MPAaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIBILITH TNPHUYNHHO-CICACTBEHHBIC CBS3HM, CTPOUTH OOBsSCHeHHE W3 1—2
JIOTUYECKUX IIaroB ¢ OMOpoi Ha 1—2 U3YYCHHBIX CBOWCTBA (U3WYCCKUX SIBJICHUM, (U3NYCCKUX 3aKOHA WM
3aKOHOMEPHOCTH;

—pemarb pacuéTHBIC 3ada4n B |—2 JEWCTBUS, HCIONB3yS 3aKOHBI M (OPMYIBI, CBS3bIBAIONINE (pr3HUccKue
BEJIMYMHBI: Ha OCHOBE aHAJM3a YCIOBHS 33/Ja4M 3alMCHIBATh KPATKOE YCIOBHE, MOACTABIATH (PH3MUCCKHE BEIMYUHEI B
(GOopMyNIBI M TPOBOTUTH PAcUETHl, HAXOIUTh CIpPaBOYHBIC JaHHBIC, HEOOXOMWUMBIC IS PEIICHHUS 3ajad, OICHUBATh
PEATUCTUYHOCTD TOTyYeHHOU (PU3NUECKON BETMUMHBL;

—pacrmo3HaBaTh TPOOIEMBI, KOTOPHIE MOXHO pEIIUTh IPH TOMOIIM (HU3MYECKHX METOJIOB; B OIHCAHHUU
HCCIICIOBAHMS BBIICIATH IPOBEpsAEMOE MPEANONIOKEeHHe (TUIOTEe3y), Pa3ludaTh M HHTEPIPETHPOBATH MOJIYYEHHBIN
pe3yabTaT, HAXOAUTH OMIMOKU B XOJIE OIBITA, JETIaTh BEIBOJHBI II0 €T0 PEe3yNIbTaTaM;

— IPOBOJIUTH OIMBITHl MO HAOMIOACHUIO (DU3WYECCKUX SIBICHUA WM (PU3MYECKHX CBOWCTB Tell: (HOpMYIHPOBATH
MIpOBepsieMbIe MPEATNOIOKEHHS, COOUpaTh YCTAaHOBKY W3 MPEJIOKEHHOTO 00O0PYIOBaHMS, 3alUCBIBATh XOJ[ OIBITA WU
(hopMyITHPOBATH BBIBOIFKI;

— BBIIIOJIHATL TPAMBIC HU3MEPCHUSA PpacCTOAHUA, BPEMCHH, MacCChbl TEJa, O6’béMa, CUJIbI M TEMICparypbl C
HCTIOJH30BaHNEM aHAIIOTOBHIX U MU(POBBIX MPHUOOPOB; 3aMMMCHIBATH MMOKA3aHM MIPUOOPOB € YIETOM 3aJaHHOI a0CONIOTHOM
HOTPELIHOCTH U3MEPEHUI;

— MIPOBOJIUTH HICCIECIOBAHNE 3aBUCUMOCTH OJHOW (PM3WUYECKOW BENWYHHBI OT APYrOd C HCHOJIH30BAHUEM MPSIMBIX
H3MEPCHUH (3aBUCHMOCTH ITYTH PAaBHOMEPHO JBIDKYIIETOCS Tela OT BPEMCHH JIBUKCHUS TEJIA; CUIIBI TPEHUS CKOJIBXKCHHUS OT
CHJIBI TABJICHHS, KauecTBa 00pabOTKH TIOBEPXHOCTEH TeN W HE3aBUCHUMOCTH CHJIBI TPEHHS OT IJIOMIAN COTPHKOCHOBEHHUS
TEJN, CHIBI YIPYTOCTH OT YIUIMHCHHS NPYKUHBI; BBITAIKABAIOUICH CHIIBI OT 00bEMa MOTPYKEHHOW YaCTH Tella W OT
IUIOTHOCTH JKUAKOCTH, €€ HEe3aBHCHMOCTU OT IUIOTHOCTH Teja, OT IIyOHHBI, Ha KOTOPYIO IMOTPY)KEHO TeJO; YCIOBHH
TUTABAaHUS TeJl, YCIOBHHA PABHOBECHS phIYara M OJIOKOB); y4aCTBOBAThH B INIAHUPOBAHUH y4eOHOTO MCCIIEOBaHM, cOOMpPaTh
YCTAHOBKY M BBIMOJIHATH U3MEPEHUS, CICAYS MPEI0KEHHOMY TUTaHy, (PUKCHPOBAThH PE3yIbTAThI OJTYUYCHHOMW 3aBUCUMOCTH
(U3NYIEeCKNX BENIWYMH B BHJE IPEIOKEHHBIX TAONWI[ M TPauKOB, NENaTh BBIBOIBI IO Pe3ylbTaTaM HCCIICAOBAHMS,
-IIPOBONTH KOCBCHHBIC U3MEPEHUS (PH3UUCCKUX BEIHYHH (IUIOTHOCTH BEIIECTBA JKUAIKOCTH M TBEPJIOTO TEJIa; CHJIA TPCHHUS
CKOJIL)KEHHS; IaBJICHHE BO3/lyXa; BHITAIIKUBAOLIAS CUJIA, IEUCTBYIOLIAs Ha MOTPYKEHHOE B )KUAKOCTh TeJ0; KodpduiueHt
MTOJIC3HOTO JICWCTBUS MPOCTHIX MEXaHU3MOB), CIIETYys IPEATIOKESHHON HHCTPYKIIUA: TIPY BHITOTHCHUN U3MEPEHHI COOMpaTh
AKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYHCIIATH 3HAUCHHE NCKOMO BETMYUHEI;

— coOnroIaTh MpaBwiia TEXHUKA 0€30TIaCHOCTH TIpH paboTe ¢ 1abopaTopHBEIM 000pYIOBAHUEM;

— yKa3blBaTh TNPHHIMIIBI JACHCTBUS TNPUOOPOB M TEXHMYECKUX YCTPOWCTB: BECHl, TEPMOMETpP, JAWHAMOMET,
coo0Mmaromuecs cocyabl, 6apoMeTp, peryar, IIOABKHBIN 1 HETIOABIKHBIH OJOK, HAKIIOHHAS TJIOCKOCTB;

— XapaKTepU30BaTh MPHHIIUIBI ICHCTBUS U3YYCHHBIX MPHOOPOB M TEXHUYCCKUX YCTPOMCTB C OMOPOH HA UX OMHCAHUS
(B TOM ymCIIe: TOQIIUITHUKH, yCTPOHCTBO BOIOTIPOBOIA, THIPABIMYECKUH IPecc, MaHOMETP, BEICOTOMED, IOPITHEBOH HACOC,
apeoMeTp), HCIOJb3Ysl 3HAHUS O CBOMCTBAX (PM3UUCCKUX SBJICHUH U HEOOXOANMBbIC (PH3MYECKUE 3aKOHBI H 3aKOHOMEPHOCTH,

— IIPUBOANTH ITPUMEPBI / HAXOAUTH HH(GOPMALIUIO O IPUMEpaX MPAKTHUECKOTO MUCTIOJIb30BaHMS (PU3MUECKIX 3HAHUI B
MTOBCETHEBHOM JKM3HU U 0OecreueHusI 0e30IacHOCTH MPH OOpaIlleHuH C MPUOOpaMHU M TEXHHYCCKHMHU YCTPOH CTBAMH,
COXpaHCHHSI 3I0POBbsI U COOJIOACHUS HOPM DKOJIOTHUECKOTO MOBECHHUS B OKPYKAIOIICH cpefe;

— OCYIIECTBIIAATH OTOOP MCTOYHUKOB MH(OpPMAIK B ceTH VHTEpHET B COOTBETCTBHH C 33JaHHBIM ITOMCKOBBIM
3alpoCcoM, Ha OCHOBE UMCIOIIUXCS 3HAHUH U IMMyTEM CpaBHEHUSI Pa3IMYHBIX HCTOYHUKOB BBIACTATH HH(POPMAIIHIO, KOTOPAs
SIBIIICTCSI IPOTHBOPEYMBON FITH MOXKET OBITH HEIOCTOBEPHOM;



— MCIIOJIb30BAaTh NPH BBINOJHEHNH YIEOHBIX 33/IaHUI HAYYHO-IIOIYIISIPHYIO JIUTEPATypy (PU3NYECKOTO COJepIKaHUs,
CIpaBOYHBIE MaTEpHAJbl, pecypcsl ceT VHTEpHET, BIaseTh NMpuéMaMH KOHCIEKTHPOBAHMS TEKCTa, MPEoOpa3oBaHUS
MHQOPMAIINHU U3 OJTHOH 3HAKOBOW CHCTEMBI B IPYT'yIO;

—c03/1aBaTh COOCTBEHHBIC KPATKHE MMMCHhbMEHHBIC W YCTHBIE COOOIICHUS HA OCHOBE 2-3 MCTOYHHKOB HH(pOPMAILIUU
(U3HUIECKOTO Ccollep)KaHMs, B TOM YHCIE IMyOJMYHO JeNaTh KPaTKHE COOOMICHHS O Pe3yibTaTax MPOCKTOB M y4eOHBIX
WCCIIEJOBaHMI; MPH 3TOM TI'PAaMOTHO HCIIOJb30BaTh M3YYEHHBIH MOHATUIHBIA ammapar Kypca (U3UKH, COTPOBOXKAATH
BBICTYIICHUE TTPE3CHTALIUEH;

— TP BBINOJIHEHNH y4eOHBIX TIPOEKTOB M MCCIIEIOBAaHUH pacrpeessiTh 00s3aHHOCTH B TPYIIIIE B COOTBETCTBUU C
IIOCTABJICHHBIMHU 3aJa4aMH, CJICAWTH 3a BBINIOJHCHHCM IIIaHA ﬂeﬁCTBHﬁ, AICKBATHO OILICHUBATH CcOOCTBEHHBIN BKJIaJd B
JIeSITEIIbHOCTD TPYIIIBL; BBICTPAaBaTh KOMMYHHKAaTHBHOE B3aMO/ICHCTBHE, YIUTHIBAsI MHEHHUE OKPYKAIOIIHX .

8 kaacce

[IpeameTHBIE pe3ynbTaThl Ha 0a30BOM YPOBHE JAOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y O0YJAIOIIMXCSl YMEHHHI!

— HCIIOJIb30BATh IOHATHA: MacCa MU pPasMEpbl MOJICKYJI, TCIUIOBOC ABWKXCHHUC aTOMOB U MOJICKYJI, arperaTHbIC
COCTOSIHHSL BEIIECTBA, KPUCTAJUIMUECKAE U aMOpP(HbBIE TeNa, HACHIIICHHBI W HEHACBHIIEHHBIA Map, BIAXHOCTh BO3IyXa;
TEMIIepaTypa, BHYTPEHHSISI SHEPIHUs, TEIJIOBOW JIBUTaTeNb; SJIEMEHTapHBIA AIIEKTPHUYECKUI 3apsi, DIEKTpHYECKoe Ioe,
MIPOBOAHUKH U TUAJIEKTPUKH, TOCTOSHHBINA 3JIEKTPUYECKHH TOK, MaTrHUTHOE TI0JIE;

—paznuyarh SBICHUS (TEIUIOBOE pACIIMpPEHHE/CKaThe, TEIUIoNepeiada, TeIJIOBOE paBHOBECHE, CMaunMBaHHE,
KaIlWIJISIPHBIC SIBJICHUS, HCIIApEHHE, KOHACH AN, IJIaBJIeHUEe, KpUCTAII3anys (OTBepAeBaHUE), KUIIEHUE, TeIUIonepeada
(TeIrIopPOBOAHOCTD, KOHBEKINS, U3ITyUCHHUE); JIEKTPU3ALMS TEN, B3aMMOJCHCTBHE 3aps/iOB, IEHCTBHS 3JIEKTPUIECKOTO
TOKa, KOPOTKOC 3aMbIKaHUEC, B3aHMOIlel7[CTBMe MAar"HuToB, ﬂeﬁCTBHe MAarHuMTHOro IoJisi Ha NpOBOJHHUK C TOKOM,
3NIEKTPOMAarHUTHAsI HHAYKLHS) 110 OMHCAHNIO UX XapAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOMINX JaHHOE
¢du3nueckoe sBICHHE;

—pacno3HaBaTh MPOSBIEHHE NU3YYCHHBIX (DU3MUYECKUX SBICHUH B OKPYKAIOIIEM MHUpE, B TOM 4HCIe (U3HYSCKUE
SIBJICHUS B TIPUPOJIE: NTOBEPXHOCTHOE HATSHKEHHE U KalTWIUIAPHBIC SIBJICHUS B IIPUPOJIE, KPUCTAIIBI B MIPUPOJE, U3ITydeHHUE
CouHia, 3amep3aHue BOJIOEMOB, MOpPCKHE OpHU3bl, 00pa3oBaHKE POCHI, TyMaHa, WHEs, CHEra; JJIEKTPUYECKHE SIBJICHUS B
aTMocdepe, IMEKTPUIECTBO KUBBIX OPraHU3MOB; MarHUTHOE ToJIe 3eMiIH, Apel( MO0COB, POJIb MArHUTHOTO TOJIS IS
KHM3HU Ha 3eMile, TIOJISIPHOE CUSTHHE; IIPU STOM NEPEBOAUTH NMPAKTUUECKYIO 33]a4y B Y4eOHYIO, BBLICISTH CYIIECTBEHHbIC
CBOICTBA/TIpU3HAKN (U3NIECKUX SIBICHHML;

— OIIMCHIBATh M3yYECHHBIC CBOWMCTBA TN U (PU3UUECKHE SIBJICHUS, MCIOIB3Ysl (PM3MUECKHE BEIMYHMHBI (TeMIeparypa,
BHYTPEHHSS S9HEPTHsl, KOJIMYECTBO TEIUIOTHI, yAEIbHAsl TEINIOEMKOCTD BEIIECTBA, yACIbHAS TEIJIOTA MJIABICHUS, yACIbHAs
TEIIOTa MapooOpazoBaHusl, yAeIbHAas TEIIOTa CTOPAHUS TOIUINBA, KOI(QQHUIIMESHT TOJIE3HOTO JEHCTBUS TEIUIOBOW MalIHHBI,
OTHOCHTENbHAs BIAKHOCTh BO3[yXa, 3JICKTPHUECKUI 3apsi, Cuja TOKa, JJIEKTPHUECKOE HAmNpsDKCHHE, CONPOTHUBIICHHE
IIPOBOAHUKA, YIEIHHOE CONPOTHBIICHHUE BEIECTBA, pab0Ta U MOIIHOCTH JIEKTPUIECKOTO TOKA); IPH OMMCAaHNUH NPABUIIBHO
TpaKTOBATh (bl/I3I/I‘1€CKI/II>i CMBICJT MCIOJIb3YyEMbIX BCJINYUH, o0o3HayeHuss 1 CUHUILIbI (1)I/I3I/I‘IGCKI/IX BCJIMYMH, HAXOAWUTb
(opMynBI, CBS3BIBAIOIINE AAHHYIO (HU3MUYECKYIO BEIMYMHY C JOPYITMMH BEIWYMHAMH, CTPOUTH TpadUKH H3ydEeHHBIX
3aBUCHMOCTEH (PM3MYECKUX BEJTMUYMH;

— XapaKTepru30BaTh CBOMCTBA TCI, q)HBI/I‘IeCKI/Ie SABJICHUA W TIPOUECCHI, HUCIIOJIb3YsI OCHOBHLIC IIOJIOKCHUA
MOJIEKYIISIPHO-KHHETHUECKON TEOPUH CTPOCHMS BEIIECTBA, MPHHIMI CYIIEPHO3HUIUK ToJel (Ha KaueCTBEHHOM YpPOBHE),
3aKOH COXpaHEHHMA 3apsana, 3akoH OMa I ydacTka nemnu, 3akoH J[xoyns - JIeHIa, 3aK0H COXpaHEeHUs! SHEPruH; IPH 3TOM
JIaBaTh CJIOBECHYIO (JOPMYIHPOBKY 3aKOHA M 3aIMCHIBATH €r0 MaTEMAaTHUECKOE BEIPasKCHNE;

—00BACHATh (U3UYECKHUE TMPOLECCHl M CBOMCTBA TeJI, B TOM YHCIC H© B KOHTEKCTE CHUTYaIlHid
MIPaKTHKO-OPUEHTUPOBAHHOTO XapakKTepa: BBIABIATH IPUYUHHO-CICACTBEHHBIC CBS3H, CTPOUTH OOBsICHEHHME u3 1-2
JIOTMYECKUX WIaroB C ONOpod Ha 1-2 W3y4eHHBIX CBOWCTBA (PU3MYECKHMX SBJICHHH, (HU3MYECKHMX 3aKOHOB WIIN
3aKOHOMEPHOCTEH;

— pemiaTh pacyéTHBIE 33/1a4H B 2-3 1€ CTBUS, HCIONIB3Ys 3aKOHBI M ()OPMYIIBI, CBA3BIBAIOIINE (QH3HMUECKUE BETMUUHBL:
Ha OCHOBE aHAJM3a yCIOBHUS 3aJa4M 3alUCHIBATh KPATKOE YCIOBHE, BBIABIIATH HEIOCTATOK JAHHBIX IS PEIICHHUS 3a/1aud,
BBIOMpATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE IS €€ PEIICHNS, TPOBOANTH PACcUETHI U CPAaBHUBATH MOJIYYCHHOE 3HAUCHHE
(U3MYECKO BEINYNHBI C U3BECTHBIMU JTAHHBIMH;

— pacro3HaBaTh MPOOIEMBI, KOTOPHIE MOXHO PEIIUTH IPH MOMOIIN (PU3NYECKHX METOJOB; MCIOJIB3Ysl OINUCAHUE
HCCIIEJOBAaHMS, BBIJICISATH IIPOBEPSEMOE IPEINOIIOKEHNE, OLICHUBATh PaBUIBHOCTD HOPSAKA IPOBEACHHS MCCIIEI0BaHuS,
JIeNIaTh BBIBOJIBI;

— IIPOBOJIUTH OTIBITHI IO HAOIIONCHUIO (PU3NYECKHUX SBJICHUN WM (PU3NIECKHX CBOMCTB Tel (KallMJUIIPHBIE SIBICHMS,
3aBHCHUMOCTb JIaBJICHHS BO3/lyXa OT €ro 00bEMa, TEMIIepaTypbl; CKOPOCTH IIPOLIECCa OCTHIBAHUS/HAIPEBAHUS [IPH H3ITY4CHHH
OT IIBETa M3ITy4alOIIeH/IOTI0IAIONIEH TOBEPXHOCTH; CKOPOCTh HCIAPEHHS BOJIBI OT TEMITEPATYPHI )KUAKOCTH 1 TUTOMIA M €&
TIOBCPXHOCTHU; DJICKTpU3AIUA TCI U B3aPIMOI[eI71CTBHe OJICKTPUYCCKUX 3aps0B; BSaHMOﬂeﬁCTBHe MOCTOSAHHBIX MarHuToOB,
BU3yaJIN3al¥s] MarHUTHBIX TOJICH TIOCTOSIHHBIX MarHUTOB; I€HCTBUS MArHUTHOTO TI0JIS1 HA IIPOBOJHUK C TOKOM, CBOMCTBA
SJIEKTPOMArHuTa, CBOWCTBA 3JIEKTPOJABUTATENsl MOCTOSHHOTO TOKa): (OPMYIHPOBATH IPOBEPSEMbIE NPEANOI0KEHHS,
co0HpaTh YCTaHOBKY U3 TIPEUIOKEHHOTO 000pYIOBaHHUS; OIIMCHIBATE X0/ OIBITA U (JOPMYIHPOBATH BEIBOBL;

— -BBIIOJIHATD NPSIMbIE M3MEPEHHsI TEMIIEpaTyphbl, OTHOCHTEIILHOM BIaXXHOCTH BO3/lyXa, CHJIBI TOKa, HAIPSHDKEHUS C
HCIIO0JIb30BAHUEM aHAJIOTOBBIX ITPUOOPOB U TATYMKOB (PU3MYECKUX BEJIMYMH; CPABHUBATD PE3YJIbTaThl M3MEPEHHI C YUETOM
3a7aHHOHM a0COJIIOTHON TTOTPEIIHOCTH;

— IIPOBOJIUTH HCCIIEIOBAHHE 3aBUCHMOCTH OJIHOM (PM3NYECKOW BEJIMYMHBI OT JIPYrod C HCIOJIb30BAaHUEM INPSIMbIX
N3MEpPEHNH (3aBHCHMOCTH COIPOTHBIICHHS MPOBOJHHMKA OT €r0 JUIMHBI, IUIOMIAAN MONEPEeYHOTO CEYEHHS M YACIBHOTO
COIIPOTHBIIEHHs BEUIECTBA IPOBOJHMKA; CHJIBI TOKA, WAYIIETO Yepe3 IMPOBOJHUK, OT HANpPsDKEHUS Ha IPOBOJHHKE;
HCCIIEJOBAaHNE MOCIEA0BATENFHOTO U apaIeIbHOTO COSIMHEHHH TPOBOAHUKOB): TUNITAHMPOBATh MCCIEIOBAHIE, COONPAThH



YCTaHOBKY M BBITIOJIHSATH U3MEPEHUS, CIIeIys ITPEATIOKEHHOMY IUTaHy, (GPUKCHPOBATh PE3yNIbTaThl HOIy4YEHHON 3aBUCHMOCTH
B BHUJIe TabnuIl ¥ TpauKoB, AeNaTh BBIBOJBI IT0 PE3YIbTATaM HCCICIOBAHHS;

—IPOBO/IUTH KOCBEHHBIE M3MEpEHHs (M3MUYECKUX BEMUUYUH (yAENbHas TEIIOEMKOCTH BEUIECTBA, CONPOTHBICHUE
[IPOBOAHUKA, paboTa M MOIIHOCTh 3JIEKTPUYECKOr0 TOKA): IUIAHMPOBATh H3MEPEHUS, COOMPATh 3KCIEPHUMEHTAIBbHYIO
YCTaHOBKY, CIEIys MPEIOKCHHOW HHCTPYKIMH, U BBIYUCIIATH 3HAUCHNE BEINIHHBI;

— co0uro1aTh paBuJia TEXHUKK 0€3011acHOCTH MpH padoTe ¢ 1abopaTopHbIM 000PYIOBaHUEM;

— XapaKTepH30BaTh IIPUHIIHIIBI JEHCTBHS N3yIEHHBIX TPHOOPOB M TEXHUUECKUX YCTPOHUCTB € OMOPOH Ha MX OTIMCAHUS
(B TOM UmCIIe: CHCTEMa OTOIUICHHS JIOMOB, THTPOMET, IIapoBasi TypOHHA, aMIIEPMETP, BOJILTMETP, CUETUUK IIEKTPUYECKOH
SHEPTUH, DIEKTPOOCBETUTENbHBIE TMPUOOPHI, HArpeBaTelbHBIC  AIEKTPONPUOOPHI  (MIPUMEPHI),  DIICKTPUUIECKHE
IIPEAOXPAaHUTEIH; JIEKTPOMArHUT, 3JIEKTPOABUIaTEb MTOCTOSHHOTO TOKA), HCIHOJIB3Ys 3HAHMS O CBOMCTBAX (M3MYECKUX
SIBIICHUI 1 He0OX0JUMbIe (U3NIECKUE 3aKOHOMEPHOCTH;

— pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M W3MEPHUTENbHBIE MPHOOPHI IO CX€MaM W CXEMaTHYHBIM
pHCYHKaM (3KHJIKOCTHBII TEPMOMETP, TEPMOC, IICUXPOMETP, THI'POMETP, IBUraTeIb BHYTPEHHETO CrOPaHMsI, HJIEKTPOCKOII,
peocTaT); COCTaBIATh CXEMbI NIEKTPUUECKHX LENeH C MOCIEAOBATENbHBIM U MapalyiebHBIM COCTMHEHHEM 3JIEMEHTOB,
pasnuyast yciaoBHbIE 0003HAUEHHS DJIEMEHTOB MIEKTPHUECKUX IIETIeH;

— IPUBOJMTH IPUMEPBI/HAXOANTH NHPOPMAIIHIO O TIPHMEpPaX MPAKTUIECKOTO UCIIOIb30BaHN (GU3NMIECKIX 3HAHUH B
MIOBCETHEBHOM KM3HM ISl 0OecriedeHus] 0e30MacHOCTH MpU OOpaIleHnH ¢ MPHOOpaMU M TEXHHYECKUMH YCTPOICTBaMH,
COXpaHEHHS 3JJ0POBbsI U COONIOACHHSI HOPM DKOJIOTHUYECKOTO MOBE/ICHHS B OKPYXKAOLIEH cpelie;

— OCYIIECTBIISTH MOMCK HH(pOPMAINK (prU3NIEcKoro coaepkanus B ceTu VIHTepHeT, Ha OCHOBE MMEIOIIMXCS 3HAHUI 1
HyTéM CpaBHCHUSA JONOJHUTCIIbHBIX UCTOYHUKOB BbIACIATH l/lH(l)OpMa]_II/llO, KOTOpas ABJIACTCA HpOTI/IBOpe‘lI/lBOﬁ NI MOXKET
OBITH HEJOCTOBEPHO;

— UCIIOJIb30BaTh MPH BBINMOJIHEHUH YYEOHBIX 33/IaHHI HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy (PU3MYECKOTO COJepKaHUs,
CIpaBOYHBIE MaTEpHAJbI, PeCypchl ceTd VIHTEpHET; BIaLeTh NMpHEMaMH KOHCIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUs
MHQOPMAIIMHU U3 OJTHOH 3HAKOBOW CHCTEMBI B IPYT'YIO;

—co3/aBaTh COOCTBEHHbIE IMCHMEHHBIE U KpaTKUE YCTHbIE cOoOIeHHs, 0000mmas nHPOpMaLNIO0 U3 HECKOJIBKUX
HUCTOYHUKOB (PU3MYECKOTO CONCp)KaHMsA, B TOM 4YHCIE NyOIMYHO TPEACTaBIATh pPE3yIbTaThl IPOSKTHOH WM
HCCIIE0BATEIbCKOM AESTEIBHOCTH; IIPH 3TOM T'PaMOTHO MCIIOJIB30BAaTh W3y4CHHBIN MOHATHHHBIN armapar Kypca (Gpusnkwy,
COTIPOBOXK/IaTh BBICTYIUICHHE IIPE3CHTAIIHNEH;

— TP BBHITOJHEHUHN Y4EOHBIX NMPOEKTOB M HCCIENOBAaHUN (PU3NYECKUX IPOLECCOB PaCIpeNessiTh 0013aHHOCTH B
IpyNIIe B COOTBETCTBUH C ITOCTaBJICHHBIMHU 33Ja4aMH, CICIUTh 32 BHINOJHEHUEM IIJIaHa ACHCTBUI 1 KOPPEKTHPOBATH €TO,
aJICKBAaTHO OIICHWBATh COOCTBEHHBIH BKJIAJ B AESATEIHHOCTH TPYIIIBI; BEICTPAHBATh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE,
MIPOSIBIISISI TOTOBHOCTD Pa3periaTh KOH(IHKT.
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[IpeaMeTHBbIC pe3ysbTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXKaTh CHOPMHUPOBAHHOCTD Y O0YJIAFOIIUXCS YMCHHIA:

— MCTIONIb30BaTh MOHATHA: CHCTEMA OTCYETA, MaTepHalbHasl TOYKA, TPACKTOPHSI, OTHOCUTEIHHOCTh MEXaHNIECKOTO
JIBYDKEHHMS, fedopManus (ynpyras, IacTudecKkast), TpeHHe, IIEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTD U IEPErpy3KH;
LEHTP THKECTH; aOCOIIOTHO TBEPOE TEJIO, IIEHTP TSHKECTH TBEPJIOTO Tella, PABHOBECHE; MEXaHUYECKHE KOJIEOaHUs U BOJIHBI,
3BYK, MH(]Pa3BYK W YIbTPa3BYyK; 3JIEKTPOMarHUTHBIC BOJHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh H
JaJIbHO30PKOCTb, CIIEKTPhI UCITYCKAHUA U TMOTJIOICHUS am;d)a-, 6eTa- 1 raMma-us3iayd4CHusd, U30TOIIbI, AACpHAas SOHCPTCTHUKA,

—pasznuyarh SBICHHSA (PaBHOMEPHOE M HEPaBHOMEPHOE TIPSMOJIMHEHHOE [BIDKCHHE, PABHOYCKOPCHHOE
NPSMOJIMHEHHOE JBMKEHHE, CBOOOHOE MaJieHHe Tell, PaBHOMEPHOE IBHMIKEHHE IO OKPY)XHOCTH, B3aUMOJEHCTBHE TeJ,
pPEaKTHBHOE MBIKEHHE, KojieOaTembHOE IBIDKCHHE (3aTyXalollWe W BHIHYKICHHBIC KOJEOaHWS), PE30HAHC, BOJHOBOE
JIBIDKEHHE, OTPa)KCHHE 3BYKa, IPSMOJIMHEHHOE PaclpoCTpaHEHUE, OTPAXKEHHE U MTPEIOMIICHHE CBETA, NOJIHOE BHYTPEHHEE
OTpa)KCHUE CBETA, PA3JI0KEHHE OEIIOr0 CBETA B CHEKTP U CIIOKEHUE CIIEKTPAIbHBIX IIBETOB, JUCIEPCHS CBETA, €CTECTBCHHAS
PaIroaKTHBHOCTD, BOSHUKHOBEHUE JIMHEWYIATOTO CIEKTPA M3JIyIEHHsI) TI0 OTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, JICMOHCTPUPYIOLIMX JaHHOE (PU3NYECKOE SIBIICHNUE;

— Pacro3HaBaTh MPOSBICHUE M3YUCHHBIX (DM3MUYECKHX SBICHUN B OKpPYXKAIOMIEM MHUpE (B TOM dncie (QU3MUECKHe
SBJICHUSI B TIPUPOJIC: NMPWIMBBL U OTJIMBBI, JBWKeHHE TutaHeT COJHEYHOW CHCTEMBI, PEaKTHBHOE JBWI)KEHHE >KHUBBIX
OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKUBOTHBIMH, 36MIIETPSICEHUE, CEICMIUECKHE BOJIHBI, IIyHAMH, X0, [[BETA TEJI, ONTUIECKUE
SBJICHUS B TIPUpPOJE, OWOJOTMYECKOe NEeHCTBHE BHIMMOTO, YIbTPa(HOIETOBOTO M PEHTTEHOBCKOTO H3IIydYEHHIA;
€CTECTBEHHBII PaJUOaKTUBHBIN (POH, KOCMHUYECKUE JIy4H, PaJANOAKTHBHOE M3IIyYEHUE NMPUPOAHBIX MUHEPATOB; ICHCTBHUE
paIroaKTHBHBIX M3JyY€HUH Ha OPraHW3M YeJIOBEKa), IPH 3TOM IEPEBOIUTD NMPAKTHUECKYIO 3a/lady B y4eOHYIO, BBIIEIAT
CYLLIECTBEHHbIE CBOMCTBA/IPU3HAKY (PU3NUECKUX SBJICHUIT; -ONICHIBATh U3y4EHHbIE CBOMCTBA TeJ U (PU3NUCCKUE SBICHHUS,
UCTIONB3YST (PM3WUYECKNE BETWUYHMHBI (CPETHSS M MIHOBEHHAss CKOPOCTh Tejla IPH HEPaBHOMEPHOM JBHMXECHUH, YCKOPEHHE,
nepeMelieHue, myTh, YriaoBas CKOPOCTh, CHJIa TPEHHS, CHJIA YIIPYTOCTH, CHJIa TSHKECTH, YCKOpEHHE CBOOOHOTO TaeHUs,
BEC TeJla, UMITYIIbC TeTa, UMITYIIEC CHIIBI, MEXaHHYECKasi paboTa M MOIIHOCTb, IOTEHIMANIbHAS SHEPT U TeTa, TOJHATOTO Hal
MTOBEPXHOCTBIO 3eMIIH, IOTEHIMANIbHAS SHEPTUsl CKATOM NMPY>KUHBI, KHHETUYECKasi SHEPTHsl, OJIHAs MEXaHH4YeCKasi SHEPTHsl,
MEPHOJ] U 4acTOTa KoJeOaHui, JUIMHA BOJIHBL, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, OKA3aTENb MPEIOMIICHUS
cpenbl); IpU ONMCAHWM NPABUIBHO TPAKTOBATH (PM3MYECKUI CMBICT HCHOJIb3YEMBIX BEJIMYMH, 0003HAYEHHSI M €IMHUIIBI
(bu3MYECKUX BEJIMYHMH, HaXOAWUTHh (OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIMYMHY C APYTMMH BEJIWYMHAMHU,
CTPOUTH IpadKn U3Y4EHHBIX 3aBUCHMOCTEH (PM3MIECKUX BETMUNH;

— XapaKTepH30BaTh CBOWCTBA TeJ, (PM3MYECKUE SBJICHUS U IPOLIECCHI, HCIONIB3Ys 3aKOH COXPaHEHHs DHEPTHHU, 3aKOH
BCEMHPHOTO TATOTEHHUS, MPHUHIMI CYNEPHO3ULUN CHJI, TPUHIMI OTHOCHTENbHOCTH [ amues, 3akoHbl HploTOHA, 3aKOH
COXpaHEHHs UMITYJIbCa, 3aKOHBI OTPAXKEHHSI M ITPEJIOMJICHHUS CBETA, 3aKOHBI COXPaHEHHMS 3apsII0BOTO ¥ MAaCCOBOTO YMCEI IPH
SIEPHBIX PEAKNUAX; IPU 3TOM JaBaTh CIOBECHYIO (JOPMYINPOBKY 3aKOHA H 3aMUCHIBATH €T0 MaTEMAaTHUECKOE BBIPAKCHNE;



-00BSCHATH (PU3UUECKHE MTPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CHTYallMid MPAaKTHKO-OPHEHTUPOBAHHOTO
XapakTepa: BBISABIATH IPHYUHHO-CIICICTBEHHBIE CBS3H, CTPOUTH OOBSCHEHHE U3 2-3 JIOTMYECKUX IIaroB ¢ Oopoil Ha 2—3
N3YYEHHBIX CBOHCTBA (PU3NYECKUX SIBICHNH, (PH3MUECKNX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;

—pemarh pacu€THble 3a7auM (OIMpAroNIMecs Ha CUCTeMy U3 2-3 ypaBHEHHMI), MCIOJIb3YS 3aKOHBI M (hOPMYJIbI,
CBSI3BIBAIOINNE (PU3MUECKHE BEIMUYMHBI: Ha OCHOBE aHAJIM3a YCIOBHS 3aJadyd 3allMChIBATH KPATKOE YCIOBHE, BBISBIATH
HEJIOCTAOLINE UK U30BITOYHBIC JAHHBIE, BHIONPATh 3aKOHBI ¥ ()OPMYJIbI, HEOOXOANMBIE IS PELICHHsI, TPOBOANUTH PACUETHI
U OLICHUBATh PEATMCTHYHOCTD TOJIy4€HHOTO 3HaYEeHHS (PH3HMUECKON BEITNYNHBI;

— pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO DEIIUTh IPH HNOMOIIN (PU3NYECKHX METOJOB; MCIHOJIB3Ys OIMCAHUE
HCCIICA0BAHNs, BBIACIATE MMPOBEPACMOEC PEATIOJIO0XKEHNE, OLICHUBATH IMPAaBUJIBHOCTE IMOPAAKa MMPOBECACHUA UCCIICA0OBAHMA,
JiesIaTh BBIBOJIbI, HHTEPIIPETHPOBATH PE3yJIbTaThl HAOMIOCHUH 1 OIIBITOB;

—IIPOBOJIUTH OIIBITHI 110 HAOIIONCHUIO (PU3NYECKUX SIBICHUN WIM (U3MYECKUX CBOMCTB Ted (M3y4eHHE BTOPOTO
3akoHa Hpr0TOHA, 3aKOHA COXpAaHEHUs SHEPTUH; 3aBHCUMOCTb IIEpHO0/1a KOJIeOaH!H PY>)KHHHOTO MAasiTHUKA OT MaccChl rpy3a
1 KECTKOCTH MPY)KUHBI U HE3aBHCUMOCTh OT aMIUIATY/IbI MaJbIX KOJeOaHMIA; MPSMOJIMHEHHOE PaclpOCTpaHEHUE CBETA,
pasiiokeHue Oenoro cBera B CIEKTP; W3YyYEHHE CBOMCTB M300paXKECHMS B IJIOCKOM 3€pKaJie M CBOWCTB M300pa)KeHHS
IpeaMeTa B COOMpaloIIeil JINH3¢e; HaOI0IeHNE CILIONIHBIX M JINHEHYATHIX CIIEKTPOB U3JTYYECHUS): CAaMOCTOSITEIBHO COOMPATh
YCTaHOBKY M3 M30BITOUHOrO Habopa 000pyIOBaHMS; OMHICHIBATh XOJL OMbITA M €T0 PE3YNbTATHI, (POPMYINPOBATH BBIBOJBI;
-TIPOBOJUTH IIPH HEOOXOIAMMOCTH CEpHIO INPSMBIX M3MEPEHHUH, Ompeneinss CpeiHee 3HaueHHE W3MEpsieMOW BEIMYHMHBI
(pokycHOE paccTosHHE COOUpAIOIICH JIHH3BI); 00OCHOBBIBATH BHIOOP CIIOCO0A HM3MEPEHHS/M3MEPUTEIHLHOIO MpHOOopa;
-TIPOBOJUTH HCCIIEAOBAHNE 3aBUCUMOCTEH (M3MYECKUMX BEIMYHMH C HCIIOJH30BAHHEM NPSMBIX U3MEPEHHUH (3aBUCHMOCTD
IyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JBIKEHUH 0e3 HadalbHOW CKOPOCTH; MEpUOJa KOoJeOaHHH MaTeMaTHYeCKOro
MasTHUKA OT JUIMHBI HATH; 3aBUCHMOCTH YIJIa OTPAXKCHUS CBETA OT yIJla MaJCHUs M yIJIa MPEJIOMIICHHS OT yIJia IaACHHs):
TUTaHUPOBATh HUCCIIEIOBAaHIE, CAMOCTOSITENILHO COOMPATh YCTAHOBKY, (PMKCHPOBATh PE3YJIbTAThl OJTy4YEeHHONW 3aBUCHMOCTH
(GU3MYeCKUX BEIMYMH ¢ Y4ETOM 3aJaHHOW IOIPELIHOCTH M3MEPEHHH B BUAE TaOMHMLl M TpadMKOB, IeiaTh BHIBOJIBI IO
pe3yJibTaTtaM HUCCIIeJOBaHMUS;

—POBOJIUTh KOCBEHHBIE W3MEpPEHUS (HU3NYECKMX BEJIMYMH (CPEIHsss CKOPOCTh M YCKOPEHHE Tela MpU
PaBHOYCKOPEHHOM JBIXEHUH, YCKOPEHHE CBOOOIHOTO TaICHUs], )KECTKOCTD MPYKUHBL, KOI(QQUIIMEHT TPEHHUS CKOJIBKEHHUS,
MeXaHW4YecKass padoTa M MOIIHOCTb, YacTOTa M MepHOJ KOJe0aHHH MaTeMaTHYecKOro U IPYXKMHHOTO MAasTHHUKOB,
ONTHYECKasl CHJIa COOMpAromeil IMH3BI, paAHOaKTUBHEIA (POH): TNIAHHPOBATH U3MEPEHHS, COOMPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY M BBINOJHATH HW3MEPEHHUs, CIEAys IPEUIOKEHHOW HMHCTPYKIMM; BBIYNCIATH 3HAYCHUE BEJIWYUHBI H
aHAIM3UPOBATh IOJTyIEHHBIE PE3YIbTATHI;

— co0iro1aTh paBHiIa TEXHUKN 0E301IacHOCTH ITpH paboTe ¢ 1abopaTopHBIM 000PYIOBAHUEM;

— pa3iuyaTh OCHOBHBIC TPH3HAKK HM3YYCHHBIX (PM3MYECKUX MOJeJel: mMarephaibHas TOuka, abCONIOTHO TBEpAOE
TEJI0, TOUEUHBIH HCTOUYHHK CBETA, JIyd, TOHKAs JIMH3a, IUITaHEeTapHask MOJIENIb aTOMa, HyKIIOHHAsI MOZIEJIb aTOMHOTO sIIpa;

— XapaKTepH30BaTh IIPHHIHITBI ISUCTBHS N3y4EHHBIX IPHOOPOB U TEXHUYECKUX YCTPOMCTB C ONOPOi Ha MX OIMCAHMS
(B TOM 4HCIIE: CIUAOMETP, AATIUKH MOJ0KEHHS, PACCTOSIHHS M YCKOPEHHSI, PAKeTa, 3X0JIOT, OUKH, IEPHUCKOTI, (hoToanmapar,
ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOI, JO3UMETp, Kamepa BuiibcoHa), MCHONB3ys 3HAHHUs O CBOMCTBaxX (HM3MYECKUX
ABIICHUN M HEOOXOANMBIE (PHU3UIECKUE 3aKOHOMEPHOCTH;

— MCTIOJIb30BATh CXEMBI M CXEMAaTHYHBIE PUCYHKH U3yYEHHBIX TEXHHUECKUX YCTPONUCTB, H3MEPHUTEIHHBIX NPHOOPOB 1
TEXHOJIOTUYCCKUX TIIPOLCCCOB IMpHU PCUICHUN y‘le6HO'HpaKTI/I'~IeCKI/IX 3aa4; ONTHUYECKUC CXEMblI MJIsd TOCTPOCHUA
n300pakeHU B INTOCKOM 3€pKajie M COOMparomIeH JIMH3E;

— IPUBOJIMTH IPUMEPBI/HAXOAUTh HHPOPMALIHIO O TIPUMEpPaX MPAKTUYECKOT0 UCIIOIb30BaHUs (PH3MYECKUX 3HAHUH B
TTOBCETHEBHOM JKM3HU I oOecredeHmsl 0e30MacHOCTH MPH OOpalleHIH C MPHOOpaMi M TEXHHYECKHUMH YCTPOHCTBAMH,
COXpaHEHHS 37J0POBbsI U COONIOAECHHSI HOPM DKOJIOTHUYECKOTO MOBE/ICHHS B OKPYXKafoLIel cpee;

— OCYIIECTBIISITh MOUCK MH(MOPMAIK (PU3MIECKOTO COACp)KaHUA B ceTH MHTEpHET, caMOCTOSITENbHO (HOPMYIHPYs
MIOWCKOBBINA 3aIlpoc, HaXOAUTH ITyTH OIPENETCHHs JOCTOBEPHOCTH MOJIYYCHHOW HMH(GOPMAIMM Ha OCHOBE HMMEIOLIMXCS
3HAHUU U JOIIOJITHUTCIIbHBIX UCTOYHHUKOB,

— MCTIOJIb30BAaTh MPH BBIMOJIHEHUH YIEOHBIX 33/laHUH HAyIHO-IOMYIIAPHYIO JIUTEPATYPy (PU3NIECKOTO CONCpPIKAHUS,
CIpaBOYHBIE MaTepHajbl, pecypchl cetu HTepHeT; BianeTh NpuéMamMH KOHCIEKTUPOBAaHHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpPMAIU U3 OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

— c03/1aBaTh COOCTBEHHbIE MICEMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE MH()OPMAITNH U3 HECKOJIBKHX HCTOYHUKOB
(GHU3MYECKOTO coAepkKaHUs, IIYOJHYHO NPEACTABIAT PE3Y/IbTaThl IPOSKTHON MM UCCIIEA0BATEIbCKON ASATEIbHOCTH; IIPH
3TOM TPaMOTHO HCHOJIB30BATh W3YYEHHBIM IOHATHUHHBIA ammapar H3y4aeMoro pasjena (HU3MKA M COIPOBOXKIATH
BBICTYIUICHHE MTPE3EHTAINEN ¢ yIETOM 0COOCHHOCTEH ayTMTOPUN CBEPCTHUKOB.

COJEP)XAHUE YYEBHOI'O TIPEAMETA
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Paznen 1. ®u3uka u e€ posb B NO3HAHUM OKPY:KAIOLIEro MUpa

®dusuka - Hayka o npupoje. SBneHus npupoapl. PUsnueckre SBICHUS: MEXaHNYECKHE, TEIJIOBBIE, JIEKTPHUUECKHE,
MarHuTHBIE, CBETOBBIC, 3ByKOBble. Du3nueckue BennuuHbL M3mepenue ¢usuyeckux BenuunH. Pusndeckue mpuOOpPHL.
[MorpemHocTs M3MepeHnii. MexayHapoaHas cucteMa eamHML. Kak ¢usnka W Opyrue ecTeCTBEHHblE HAyKH H3ydaroT
mpupony. ECTCCTBGHHO-Hay‘IHBIﬁ METO INIO3HAHUA: Ha6J'[IO}IeHI/Ie, IMOCTaHOBKA HAYy4YHOT'O BOIIPOCA, BBIABUKCHHUEC TUIIOTES,
SKCTIEPUMEHT T10 MPOBEPKE TUIOTE3, 00BsICHEHHE Ha0II0qaeMoro sBiieHus. Onucanne GpU3NYecKux SBJICHUH C MTOMOIIH IO
MoOJeIen.

JeMoHcTpauuu

1. MexaHn4eckue, TeTIOBbIE, JIEKTPHYECKNE, MAaTHUTHBIE, CBETOBBIC SIBJICHHSI.

2. ®uzndeckre MpUOOPHI U MPOILeAypa MPSMBIX H3MEPEHUI aHAIOTOBBIM H ITU(PPOBBIM IIPHOOPOM.



JlabopaTopHble padoThbI U ONBITHI
1. OnpexnerneHne EHBI JeTCHAUS MIKAITBI H3MEPUTEFHOTO TPHOOpa.

2. 3MepeHue pacCTOSHUM.

3. N3mepenne 00bEMa KUAKOCTH U TBEPIIOTO Tea.

4. OmpeneneHue pa3MepoOB MANBIX TEI.

5. 3mepeHue TemMnepaTypsl IPU OMOIIHU KUIKOCTHOIO TEPMOMETPA U JATYUKA TEMIIEPATYPBI.

6. IIpoBeneHre UccaeI0BaHMA TI0 IIPOBEPKE THUIIOTE3HI: AATHHOCTH MOJETA MAPHUKA, IyIIEHHOTO TOPH30HTABHO, TEM
0oJbIIIe, YeM OOJIbIIE BHICOTA ITyCKa

Paznen 2. IleppoHayaibHbIe CBeleHNS 0 CTPOCHMH BelllecTBa

CrpoeHue BelecTBa: aTOMbI X MOJIEKYIIBL, UX pa3Mepbl. OBIThI, JOKA3bIBAIOIIUE JUCKPETHOE CTPOCHHE BEIIECTBA.

JBmwxkenue uacturl BemecTBa. CBS3p CKOPOCTH JBM)KEHUS YacCTHIl C TemIepaTrypod. bpoyHOBckoe IBHKEHHE,
mupdy3us. B3amMomelcTBHE YacTHI] BEHISCTBA: IMPUTSHKCHHE M OTTAJKUBaHHWE. ArperaTHBIC COCTOSIHHS BEIIECTBA:
CTPOEHHUE Ta30B, KUJIKOCTEH U TBEPABIX (KPUCTAIUIMUECKUX) Tell. B3aMMOCBSA3b MEXAY CBONCTBAMH BEIECTB B Pa3HBIX
arperaTHBIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYISIPHBIM cTpoeHreM. OcOOCHHOCTH arperaTHBIX COCTOSHHH BOJIBL.

JdeMmoncTpauuu

1. Habxromenre OpOyHOBCKOTO IBHIKCHUSI.

2. Habmonenue muddysun.

3. Ha6n}011eHHe ﬂBHeHHﬁ, O6’B$[CH$[IOHH/IXC${ MPUTSHKCHUEM WU OTTAJIKMBAHUEM YaCTHUIl BEHICCTBA.

JlaGopaTopHblie padoThI M ONBITHI

1. OneHka muamMerpa aToMa METOJIOM PSJIOB (C MCHOJIb30BaHuEM (hoTorpaduii).

2. OmBITH IO HAOMIOICHAUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITHI IO 0OHAPYKEHHIO ACHCTBUS CUII MOJIEKYJISIPHOTO ITPUTSDKEHHS.

Paznen 3. /IBuskeHue 1 B3auMOAelCTBHE TeJl

Mexanuueckoe nABMXKEHUE. PaBHOMepHOoe M HepaBHOMepHOoe aBmkeHHe. CkopocTb. CpenHsiss CKOpPOCTb MpU
HEpaBHOMEPHOM JIBIKCHUH. PacuéT myTH U BpeMeHH IBM)KEHUS. SIBIeHne HHepIMU. 3aKoH HHepIMU. B3auMoaeiicTBue Ten
KaK TpUYMHA U3MEHEHHS CKOPOCTH IBIDKECHHUS Tel. Macca Kak Mepa WHEpTHOCTH Tena. [LmoTHOCTh BemecTBa. CBS3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKY] B eluHHMIEe 00bEéMa BemecTBa. Cuila Kak XapakTepucTHKa B3auMoaercTus Tea. Cuia
yrIpyroctH u 3akoH ['yka. Vi3aMepeHue cHItbl ¢ TOMOIIBI0 JMHAMOMETpA. SIBIIeHNe TATOTeHUS U criia TspkecTh. CHiia TSDKeCTH
Ha apyrux miaHerax. Bec tena. Hesecomocts. CnoxeHue cujl, HalpaBJIEeHHBIX 110 OAHON NpsaMoil. PaBHoeicTBytomast cui.
Cuna tpenus. TpeHne CKOIbKEHHUS U TPEHHE TOKOsI. TpeHue B MPUPOJIE U TEXHHUKE.

JdeMmoHncTpauuu

1. HaGuroieHre MeXaH4eCKOTo JIBMXKEHHUS Tea.

2. I3MepeHne CKOpOCTH NPSMOJIMHENHOTO JIBUYKEHUSL.

3. HabmtoieHue siBICHUS] HHEPLUH.

4. Habmogenue W3MEeHEHHUS CKOPOCTU TP B3aNMO/ICHCTBHH TEIL.

5. CpaBHEHHE MacC 10 B3aUMOACUCTBUIO TETL.

6. Ciio>keHHe CUJI, HaIIPaBJIEHHBIX 110 OJTHOM MPSAMOIA.

JlabopaTopHbie padoThbI M ONBITHI

1. Onpenenenue CKOPOCTH PaBHOMEPHOTO JIBM)KEHHS (LIapHKa B )KUAKOCTH, MOJEIH 3JIEKTPUYECKOI0 aBTOMOOHIIS
u T. 1.). 2. OnpeneneHne cpegHel CKOPOCTH CKOIBXCHHS OpyCKa MK IIapyuKa M0 HAKIOHHOH III0CKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOTO Tea.

4. OmBITHL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD PacTsDKEHUS (Ie(opMaIii) mpyKHHEI OT IPAJIOKSHHON CHITHIL.

5. OmbIThl, NEMOHCTPUPYIOIINE 3aBUCHMOCTb CHIJIBI TPEHHSI CKOJBKEHHS OT CWIIBI JIaBJICHUS W XapakTepa
COTIPUKACAOITIXCS TIOBEPXHOCTEH.

Pazgen 4. [laBnenne TBEPABIX TeJ, ;KUAKOCTeH 1 ra3oB.

Hasnenue. CriocoObl yMEHBIICHUS ¥ YBeJIMUSHHUs NaBiieHus. JaBnenune raza. 3aBUCUMOCTD JJaBJICHUs Ta3a 0T 00bEMa,
TemnepaTypsl. [lepenada gaBnenns TBEPABIMU TeTIAMH, KUIKOCTIMH U razamu. 3akoH [lackamns. [THeBMaTH9ecKne MaIIiHBL
3aBHCHMOCTH JIaBJICHHUS )KUIKOCTH OT TiIyOuHbl. [ mapocraruueckuii mapagokc. Cooduiatormuecs cocyasl. ['unpasnndeckue
MexaHu3MBL. ATMochepa 3emun u atMocdepHoe naBieHue. [IpuarHbI CyIecTBOBaHUS BO3LYIIHOM 00009ky 3emin. OnbIT
Toppuuemu. 3mepenue atMmochepHOTo JaBiaeHus. 3aBUCUMOCTD aTMOC(HEPHOTO AABJICHHS OT BHICOTHI HAJl YDPOBHEM MOPSL.
[Ipubopsl s m3Mepenusi aTMochepHoro naBieHus. JlelicTBHE XUAKOCTH M ra3a Ha TOTPY)KEHHOE B HHX TEIO.
BrrrankuBaromast (apxumenoBa) cuia. 3akoH Apxumena. [TnaBanne ten. Bozayxomnasanue.

JeMoHcTpanuu
. 3aBICHMOCTB JIaBJICHUS Ta3a OT TEMIICPaTypEIL.

. [lepenaua naBieHuUs XKUAKOCTHIO U Ta30M.

. Coo0Omatommecs: COCyabI.

. I'unpaBnnueckuii mpecc.

. [IposiBieHue neiicTBUS aTMOC(EPHOTO JAABJICHUSL.

. 3aBHCHMOCTb BHITAJIKUBAIOLIEH CHJIBI OT 00bEMA OTPYKEHHOM YacTH Teja U INIOTHOCTH JKUAKOCTH.

. PaBeHCTBO BBITANKUBAIOILIEH CUJTbI BECY BHITECHEHHON YKUKOCTH.

. YcioBre miaBaHUs Tell: IUIaBaHWE WM HOTPY)KEHHE Tell B 3aBHCHMOCTH OT COOTHOILICHHUS IIOTHOCTEH Tena |
HKHUIKOCTH.

JlaGopaTopHblie padoThI M ONBITHI

1. UccnenoBanne 3aBUCHMOCTH Beca Tejla B BOJI€ OT 00bEMa MOTrpyKEHHON B JKHJIKOCTh YaCTH Tela.

2. OmnpeneneHne BRITAIKHBAIONIECH CHITBI, IEWCTBYIONIEH Ha TEJIO, IIOTPYKEHHOE B )KUIAKOCTE.
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3. IIpoBepka HE3aBUCUMOCTHU BBITAJIKUBAIOLIEH CHIIBI, AEHCTBYIOILEH HA TEJIO B XKUJKOCTH, OT MACChI Tela.

4. OnBITHI, AEMOHCTPUPYIOIINE 3aBHCUMOCTD BBITAJIKIBAIOIICH CHITBI, ISHCTBYIOIICH Ha TEJIO B KHUIKOCTH, OT 00BEMa
HOTPY>KEHHOHU B JKUAKOCTh YaCTHU TeJA U OT INIOTHOCTH JKUAKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOAKHU U OMpeesieHne €€ rpy3010 bEMHOCTH.

Pa3gen S. PaGoTa u MOIIHOCTh. JHEPrus

Mexannueckast pabota. MomHocTs. [IpocThle MexaHU3MBI: pbluar, OJOK, HAaKJIOHHas IJIOCKOCTh. [IpaBuio
paBHOBecus perdara. [IpuMeHeHne mpaBmuia paBHOBECHS pbldara K OMoky. «3omoToe mpaBmio» MexaHuku. KITJI mpocTeix
MexaHnU3MOB. [IpocTbie MexaHU3MBI B ObITY M TeXHHKE. Mexanuueckas sHeprusl. Kunernueckast 1 HOTEHIMANbHAs SHEPTHSL.
[IpeBpamienue 0fHOTO BHUa MEXaHUYECKON SHEPTUH B PYroi. 3aKOH COXpaHEHHS SYHEPTUH B MEXaHUKE.

JdeMmoHcTpauuu

1. IIpuMepbl MPOCTHIX MEXaHU3MOB.

JlabopaTopHble padoThbI U ONBITHI

1. OnpenencHue pabOThI CHITBI TPEHHS [TPH PABHOMEPHOM JBIKCHHHU TeJia [0 FOPU30HTAILHON MTOBEPXHOCTH.

2. VccnenoBaHue yclIOBHM paBHOBECHS phluara.

3. Usmepenue KIIJI HaKIOHHOM MIOCKOCTH.

4. N3yueHne 3aKkoHa COXpaHEHHSI MEXaHUIECKOH SHEPTHH.

8 Kuace

Paznen 6. TennoBble siBjIeHUs

OCHOBHBIE TOJIOKEHHS MOJIEKYISIPHO-KMHETHIECKOW TEOPHH CTPOSHHs BemlecTBa. Macca M pa3Mepbl aTOMOB U
Moutekya. OTBITHI, TOATBEPXKIAIOLINE OCHOBHBIE MOJIOXKEHHUS MOJIEKYIIPHO-KHHETHYEeCKON Teopuu. Mojenu TBEPIOTO,
KHUIKOTO W Ta3000pa3HOTO COCTOSHMIA BemiecTBa. Kpucrammmdeckne u amopdueie Tena. OObSCHEHHE CBOWCTB TazoB,
KHUAKOCTEH M TBEPIBIX TEJI HAa OCHOBE IMOJIOKEHUH MOJEKYISpHO-KHHETHYecKoH Teopu. CMaunMBaHUE U KalUJUIIPHBIE
sBrieHusI. TerutoBoe pacuimpeHue u cxatue. Temmeparypa. CBs3p TeMIepaTyphl CO CKOPOCTBIO TEIJIOBOTO JABHKEHHS
4acTull.

Buyrpennsist sHeprust. CnocoObl N3MEHEHUs] BHYTPEHHEH SHEPruu: TEIUlonepeiadya U CoBeplIeHue padboThl. Buub
TEIUIONIepEeIavyr: TETUIONPOBOIHOCTh, KOHBEKITUS, U3Ty4eHHe. KoImdecTBO TEIUIOTH. Y IenbHas TeIIOEMKOCTh BEIIECTBA.
TemooOMeH M TEIIOBOE paBHOBECHE. YpaBHEHHME TEIUIOBOro OanaHca. [InaBieHue W oTBepAeBaHHE KPHCTAUIMYECKHX
BeIIecTB. YleNbHas TerwioTa IuaBieHus. [lapooOpazoBanme n koHaeHcanus. Mcmaperne . Kumenune. YnuenpHas temmora
napooOpazoBaHusl. 3aBUCHMOCTb TEMIIEPAaTypbl KHUIEHUS OT aTMOC(EpPHOTO NaBiieHUs. BlaXHOCTH BO3lyxa. DHEprus
TOIUIMBA. Y AeNbHas TEIUIOTa cropanus. [IpuHInIEI paboTh! TerioBbix Asurareneit. KIIJ] TerutoBoro nBuratesns. TermmoBsie
JIBUTATENHN ¥ 3aInTa oKpyxaromer cpeasl (MC). 3akoH cOXpaHEHHUs ¥ PEBPAIEHNS SHEPTUH B TEIUIOBBIX ITPOIEcCcax.

JdeMoHcTpanuu
. Habmonenne 6poyHOBCKOTO IBHKCHUSI.

. Habmonenue muddysuu.

. Habmonenue sBneHmii CMaduBaHUS U KATMJUIIPHBIX SIBICHUI.

. HabGnronenue TerioBoro paciuimpeHus Tei.

. U3menenune JaBJICHUA ra3a nmpyu U3SMCHCHUU 00BéMa 1 Harp€BaHUM UM OXJIAXKICHUH.
. [IpaBuna n3MepeHus TeMnepaTypsl.

. Buzs! rennonepenauu.

. OxnaxxjeHre pu COBEPIIICHUN PaOOTHI.

9. HarpeBanue npu coBepLIeHUH PadOTHl BHEITHUMH CHUIJIAMH.

10. CpaBHeHHE TETIIOEMKOCTEH pa3IMIHBIX BEIIECTB.

11. HaGmroeHre KUTICHUS.

12. HaGmoneHre OCTOSHCTBA TeMIIEPaTypsl P IUIaBICHUN.

13. Mojenu TennoBLIX ABUTaTENIEH.

JlabopaTopHble padoThI U ONBITHI

1. OnbITH IO OOHAPYKEHUIO IEHCTBHSI CHII MOJICKYJISIPHOTO TIPUTSKCHUS.

2. OnBITHI IO BEIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM UITH caxapa.

3. OnbITH IO HAOIOACHUIO TETIOBOTO PACIIUPEHHSI Ta30B, )KUIKOCTEH 1 TBEPIBIX Tell.

4. OnpeneneHue JaBiIeHUs BO3/AyXa B OalJIOHE LINPUIA.

5. OnBITH, 1EMOHCTPUPYIONINE 3aBHCHMOCTD JIaBICHHUS BO3/IyXa OT €ro 00bEMa 1 HArpeBaHUS MIIN OXJIAXKACHUS.

6. IlpoBepka THIIOTE3bl JIMHEHHON 3aBUCHMOCTH IUIMHBI CTOJIOMKA XKMIKOCTH B TEPMOMETPHYECKOI TpyOKe OT
TemnepaTypsl. 7. Habmionenne n3MeHeHnsT BHYTpEHHEH SHepIruy Tella B pe3yinbTaTe TeIUIoNepeaadd U paboThl BHEIIHUX
CHIL

00N LN A~ W —

8. UccnenoBanue siBieHUs TEIUIOOOMEHA MPY CMENTUBAHUN XOJIOJHON U TOpsueit BOJIBI.

9. Ormpenenennie KOJUYECTBA TEIUIOTHl, MOJIYYEHHOTO BOIOW MpPH TEIUIOOOMEHE C HArpeThiM METAJLTHYECKUM
nunuaapoM. 10. Onpeznenenre yaeabHON TEIIOEMKOCTH BELIECTBa.

11. UccnenoBanue nporecca uCapeHusl.

12. OnpeneneHne OTHOCUTENBHOM BIIAXKHOCTH BO31yXa.

13. Onpenenenue yaenbHOM TEIUIOTHI IIABICHUS JIbJA.

Pa3gen 7. DaekTpuyeckue U MATHUTHBIE SIBJICHHS

Onextpuzanusi Ted. [[Ba pojaa snekTpuyeckux 3apsaoB. B3aumonedcTBue 3apsbkeHHBIX Tell. 3akoH Kynona
(3aBUCHMOCTh CHJIBI B3aWMOJCHCTBHSA 3apsHDKCHHBIX TN OT BEIUYMHBI 3apSI0B W PACCTOSIHHS MEXIy TeJaMH).
DnekTpudeckoe moiie. HampskEHHOCTh 3MEKTPHYSCKOTO TOJs. [IpUHIMIT CYNEepIO3HMIMU SIEKTPUUYSCKUX ToJei (Ha
KadecTBEHHOM ypoBHe). HocuTenu srmekTpudecKux 3apsaoB. DJIEMEHTapHBIA 3JeKTpuueckuil 3apsn. CTpoeHHne aToma.



[IpOBOIHUKHY U TUAJIEKTPUKU. 3aKOH COXPaHEHUS AIEKTPUUECKOTO 3apsaaa. DNEKTPUUECKUI TOK. Y CIOBUS CyLIECTBOBAHHUS
ANIEKTPUYECKOTO TOKa. VICTOYHWKM TOCTOSHHOTO TOKa. J[eHCTBHA SIIEKTPHYECKOTO TOKa (TEIUIOBOE, XHMHYECKOE,
MarHuTHoeE). DJICKTPUICCKUI TOK B KUAKOCTAX M ra3ax. DIeKTpudeckas Ienb. Cuira Toka. DIeKTpUIecKoe HaIpsDKCHHE.
ConpoTHBIICHHE TPOBOJAHUKA. Y IEIbHOE CONPOTHBICHHE BemlecTBa. 3akoH Oma i yuactka nemnu. [locnenoBarensHoe u
mapayieIbHOe COCIMHEHHE NPOBOJHHUKOB. Pa0oTa W MOIIMHOCTH IJIEKTPHUSCKOrO TOKa. 3akoH Jxoyns - JleHma.
DJICKTPUYECKUE e M MOTPEOUTEIH DIICKTPUIECKOi sHeprun B ObiTy. KopoTkoe 3ambikanue. [10CTOSTHHBIC MarHUTHL.
BianmMopeticTBre IOCTOSSHHBIX MAarHUTOB. MarauTHoe nose. MarHuTHOE 1moJie 3eMJTH B €0 3HaYeHUe IS J)KU3HU Ha 3eMte.
OmnbIT DpcTena. MarHuTHOE MoJie ANEKTpUUYecKoro Toka. [IpuMeHeHne 31eKTpOMarHuToB B TeXHUKE. JleiicTBre MAarHUTHOTO
T10JI1 Ha MPOBOJHUK C TOKOM. :’)J’[GKTpO}lBI/IFaTeJ'IB MOCTOSSHHOTO ToKa. M cronbp30BaHue BHCKTPOﬂBHFaTeHeﬁ B TCXHHUYECCKUX
YCTPOMCTBAX U Ha TPAHCIOPTE.

Onbitel ®apajest. SIBieHHME 3IeKTpOMAarHUTHOW WHAYKUWU. IlpaBmio Jlenia. 3nekrporeneparop. CrocoObl
MOJTyYCHUS DIICKTPUICCKOM SHEPTHH. DINEKTPOCTAHIINN Ha BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHH.

JemoHcTpanuu

1. DnexTpu3ars Te.

2. JIBa poa 3JeKTPUUYECKUX 3apsIOB U B3aUMOICUCTBUE 3apSKEHHBIX TEI.

3. YCTpoHCTBO U NIeiiCTBHE 3IEKTPOCKOTIA.

4. DnexkTpocTaTuyecKass HUHAYKLUSL.

5. 3aK0H coXpaHEHHS dIEKTPUUECKUX 3apsI0B.

6. [TpOBOTHUKY U AUDIIEKTPUKH.

7. MonenupoBaHue CUIOBBIX JINHUH 3JIEKTPUYECKOIO MOJIS.

8. cToOYHMKH MTOCTOSTHHOTO TOKA.

9. JleHcTBHS 3NEKTPUUECKOTO TOKA.

10. DnekTpudecKuii TOK B )KHIKOCTH.

11. T'a3oBbl# pa3psa.

12. U3mepenne cuibl TOKa aMIIepMeTPOM.

13. M3MepeHne 3MeKTPUIECKOTO HAPSHKEHUS BOJIBTMETPOM.

14. Peoctat u Mara3ut CONpOTHBIICHUH.

15. B3aumoeiicTBuEe MOCTOSSHHBIX MAarHUTOB.

16. MoaenupoBaHue HEBO3MOXKHOCTH Pa3/IeJIEHUs IOJIFOCOB MarHuTa.

17. MonenupoBaHUEe MarHUTHBIX MTOJIEH MOCTOSTHHBIX MarHUTOB.

18. OnsIT Opcrena.

19. MarauTtHoe 1oJje ToKa. DNeKTPOMarHuT.

20. [eiicTBrEe MarHUTHOT'O TIOJISl HA POBOJIHUK C TOKOM.

21. DnexkTpoaBUraTesb MOCTOSIHHOTO TOKA.

22. UccnenoBanne SIBICHHS SIEKTPOMArHUTHON WHIYKITHH.

23. Onbitel Dapages.

24 3aBI/ICI/IMOCTB HanpasJICHUA UHAYKITUOHHOTO TOKa OT yCHOBI/Iﬁ €ro BOBHUKHOBCHU .

25. DrekTporeHepaTop MOCTOSTHHOTO TOKA

JlabopaTopHble padoThI U ONBITHI

1. OnBITH IO HAOIOACHUIO YIIEKTPU3AIIUH TET WHAYKIHEH U IPU COPUKOCHOBCHHU.

2. UccnepoBanue AEWCTBUS AIEKTPUIECKOTO OISl HA TPOBOAHUKHI U TUJIEKTPUKH.

3. Coopxka u mpoBepKa padOTHI AIEKTPUIECKOH MM MMOCTOSTHHOTO TOKA.

4. VI3amepeHue U perylupoBaHUE CUIIbI TOKA.

5. VI3mepeHue U peryinpoBaHUe HAIPSHDKEHUSL.

6. UccrienoBanne 3aBHCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 PE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOPA U HANIPSHKEHUS
Ha pe3ncTope.

7. OTBITHI, IEMOHCTPHUPYIOIINE 3aBUCHMOCTD DJIEKTPHYECKOTO COMTPOTHBIICHHS IIPOBOJHUKA OT €TI0 THHBI, TUIOIIa N
MOTNIEPEYHOr0 CEYSHUsI U MaTepuara.

8. IlpoBepka mpaBmiIa CIOKEHHUS HANPSHKEHUH MIPH OCIE0BATEIFHOM COSMHEHUH BYX PE3UCTOPOB.

9. IIpoBepka npaBuiia Ui CUJIbI TOKA MIPH MAPAIEIIBHOM COEIUHEHUH PE3UCTOPOB.

10. Ompenenenne paboOThl AIEKTPUIECKOTO TOKA, HAYIIETO YepPe3 PE3UCTOP.

11. Onpenenenre MOLHOCTH NEKTPUUECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

12. VccnenoBaHne 3aBECHMOCTH CHJIBI TOKA, HAYIETO Yepe3 JaMIIOUKy, OT HAIpsHKCHUS Ha HE.

13. Onpenenenune KI1/] narpesarens. 14. MccnenoBanue MarHUTHOTO B3aUMOJIEHCTBUS IOCTOSTHHBIX MarHUTOB.

15 I/I3yIICHI/Ie MAardvTHOTO MOJIAA MOCTOAHHBIX MAaroHuTOB IIPHU UX O6’I)CI[I/IHGHI/II/I " pasJCICHUN.

16. MccnenoBanme qeiicTBUS SIEKTPHUECKOTO TOKA HA MATHUTHYIO CTPEITKY.

17. OnbITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBHUS KATYILIKK C TOKOM U MarHUTa OT CUJIbI TOKA U
HaIpaBJICHUS TOKA B KaTYIIKE.

18. U3yueHue nedCTBUS MAarHUTHOTO TOJISl HA POBOJIHUK C TOKOM.

19. KoHcTpynpoBaHue 1 u3ydeHne paboTsl AIIEKTPOABUIaTeIs.

20. Usmepenue KI1J{ anexkTpoaBuraTreaIbHON yCTaHOBKHU.

21 . OHI)ITI)I II0 HCCJICNOBAHUK) SBJICHUSA SHCKTpOMaFHHTHOﬁ WHAYKIUU: UCCICIAO0OBAHUC U3MEHEHUI 3HA4YeHUs U
HaTpaBJICHUS HHIYKINOHHOTO TOKA.

9 kaace

Pa3nen 8. Mexanunueckue siBJIeHUsI



Mexannueckoe aBmkeHue. MatepuanbHast Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXAHUYECKOTO ABMKEHHUS.
PaBHOMEpHOE mpsiMoNMHEIHOE IBIKeHNE. HepaBHOMEepHOE ipsAMoNnHEHOe ABIbKeHue. CpemHsis 1 MTHOBEHHAsI CKOPOCTh
TeJIa TIPM HEpaBHOMEPHOM JIBIDKEHHHU. YCKOpeHue. PaBHOyCKOpeHHOe NIpsiMoJIMHelHoe JBIkeHne. CBOOOIHOE MajieHue.
OmneiTel ["anmunes. PaBHOMepHOE NBMKEHHE TT0 OKpY)KHOCTH. [lepuon u gactora oOpamieHus. JInnelHas U yrioBas CKOPOCTH.
HenTpocrpemurensHoe yckopenue. [lepsriii 3akoH Hetorona. Bropoit 3akoH Hetotona. Tpetuii 3axon Herotona. [Ipunuun
cymnepro3uruu cui. Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHUS: cuila TPEeHHs CKOJIBKEHHs, CUjla TPEHHsI TIOKOs, pyrue
BuAbl TpeHus. Cnna TSHKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOPEHHE CBOOOIHOTO MajieHus. J{BIKEeHHE TITaHET BOKPYT
Comnua (MC). IlepBas kocmuueckass ckopocTb. HeBecomocTs M meperpy3ku. PaBHOBecue MaTepHaabHONH TOUKH.
AbcomoTHO TBEpHOE Teo. PaBHOBecHe TBEPAOTO Teja ¢ 3aKPEIIEHHOM OChIO BpamieHus. MoMeHT cuibl. LIeHTp TshkecTH.
WNmnynse tena. VM3menenne mmmysbca. VMiynbe cuibl. 3akoH coxpaHeHus ummysbca. PeaktuBHoe asmxkenue (MC).
Mexanuueckasi padoTa U MOIIHOCTh. PaboTa cuit TshKecTH, ynpyrocTtH, TpeHus. CBsi3b SHepruu U padotsl. [loTeHanpHas
SHEPTHsl TeJIa, MOJHATOTO HaJl MOBEPXHOCTHIO 3eMun. [loTeHInanbpHas 3Heprus cxxatoi npyXuHbl. KnHetnueckast sHeprusl.
Teopema 0 KMHETHYECKOM 3HEPTUH. 3aKOH COXPaHEHHsI MEXaHUYECKOM SHepruu.

JdeMoHcTpauuu

1. HaGiroreHre MexaHMYEeCKOTO JBIKCHUS Tela OTHOCUTEIBHO Pa3HBIX TEJ OTCYETA.

2. CpaBHEHHE ITyTeH U TPACKTOPUIl JBIDKEHUS OJHOTO M TOTO XK€ TeIa OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

3. 3mMepenne CKOPOCTH B YCKOPEHUS MPSIMOJIMHEHHOTO JABMYKEHHSL.

4. UccrnenoBaHue MPU3HAKOB PAaBHOYCKOPEHHOTO JABYKEHHSL.

5. HabGnromeHne nBIKEHUS Tea IO OKPYKHOCTH.

6. HaOmoieHne MeXxaHHYECKUX SIBJICHHH, IPOUCXOAAIIMX B cucTeMe oTcuéra «Tenexka» npu e€ paBHOMEPHOM U
YCKOPEHHOM JBMKCHHH OTHOCHTENIFHO KaOMHETa (DH3HKH.

7. 3aBUCUMOCTb YCKOPEHHS Tella OT MacChl Teja U AeHCTBYIOIIEH Ha HEro CUJIBL.

8. HabmoieHne paBeHCTBA CHIT TIPH B3aUMOISHCTBUH Tell.

9. U3MeHeHue Beca Tena pU YCKOPEHHOM JIBHXKEHHH.

10. Ilepenaua umIyasca Npyu B3aUMOACHCTBUM TEl.

11. TIpeoOpa3oBaHuUs SHEPTUH MTPH B3AUMOICHCTBUH TEI.

12. CoxpaHeHre UMITyIbCa IPU HEYIIPYTOM B3aUMOACHCTBUH.

13. CoxpaneHue UMITyJIbCa TIPH aOCOIIIOTHO YIIPYTOM B3aHMOACHCTBUH.

14. HabmoneHue peakTHBHOTO JIBHYKCHUSL.

15. CoxpaHeHre MEXaHIMYECKON SHEPTHH ITPH CBOOOTHOM IaICHHH.

16. CoxpaHeHuEe MEXaHUYECKOM SHEPrUY IPU ABWKEHUU Tela MO ASHCTBHEM IPYKHUHBI.

JlabopaTopHble padoThl U ONBITHI

1. KoncTpynpoBaHue TpakTa Ui pa3roHa U JajdbHEHIIIEro PABHOMEPHOTO ABMKEHHS IIAPUKA HIIN TEIEKKH.

2. OnpeneneHne cpeaHeil CKOPOCTH CKOJIBKEHHsI OpycKa WM IBM)KEHHUS IapHKa M0 HAKJIOHHOM INIOCKOCTH.

3. Ompenenenue yCKOPEHNUs TeNa MPH PABHOYCKOPEHHOM JIBMKEHHH 110 HAKJIOHHOH IIOCKOCTH.

4. UccnenoBanue 3aBUCMOCTH ITyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JIBIDKEHUH 0€3 Ha4aJIbHOW CKOPOCTH.

5. IlpoBepka TUIMOTE3bI: €CIIN NMPU PABHOYCKOPEHHOM JIBIDKEHUHU 0e3 Ha4allbHOW CKOPOCTH ITYTH OTHOCSITCSI KaK Pt
HEYETHBIX YHCEIL, TO COOTBETCTBYIOIINE IPOMEXYTKH BPEMEHH OJUHAKOBBI.

6. MccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBXKEHHS OT CHJIBI HOPMAJIBHOTO AaBJICHHUS.

7. OnpeneneHne KO GUIHESHTA TPSHUS CKOIHKEHHS.

8. Onpenenenue >KECTKOCTH MPY>KUHBI.

9. Onpenenenue paboOThI CHITBI TPEHNUS TP PABHOMEPHOM JABIKEHHUH TEJa 10 TOPU30HTAIBHOM MOBEPXHOCTH.

10. Onpenenenue pabOTHI CHIIBI YIPYTOCTH TIPH MOABEME TPYy3a C HCHOIB30BAaHUEM HETOIBIKHOTO M T10IBHKHOTO
6moxoB. 11. V3yuenne 3akoHa COXpaHEHUS SHEPTHH.

Paznen 9. MexaHuueckue KojedaHusi U BOJTHBI

KonebarenbHoe nBikenue. (OCHOBHBIE — XapaKTEPUCTUKU — KOJIeOAHMH: TEpHOJ, 4YacToTa, aMILIUTYJA.
MareMaTHUeCKIii W TPYKUHHBIA MasTHUKW. [IpeBpalneHne SHEprum Mpy KoJeOaTeNbHOM JBIKCHHHU. 3aTyXaloIlne
Kosiebanus. BeiHyxnenHble kosiebanus. Pezonanc. Mexanuueckue BosiHbl. CBoiicTBa MeXaHN4YEeCKUX BOJIH. [IpoosbHbIe 1
MoTepeyHbIe BOJIHBIL. [[JIMHA BOJIHBI U CKOPOCTH €€ pacnpocTpaHeHus. MexaHnuecKre BOJIHbI B TBEPAOM TeJjie, CeHCMUUECKIE
BOJIHBL. 3BYK. [ poMKOCTB 3ByKa M BbIcoTa ToHa. OTpakeHune 3Byka. IH(pa3Byk u ynbTpa3Byk.

JeMoHcTpanuu

1. Habmonenne Kose0aHuii Tel Mo IeWCTBUEM CHIIBI TSDKECTH U CHJIIBI YIIPYTOCTH.

2. HabnroneHnue kosnebaHui rpy3a Ha HUTH M Ha TIPY)KHHE.

3. HaGxnromeHne BEIHYKICHHBIX KOJICOAHM U pe30HaHCa.

4. PacipocTpaHeHue MPOAOJIBHBIX U MOMEPEYHBIX BOJH (Ha MOJIENH).

5. HabaromeHre 3aBHCHMOCTH BBICOTHI 3BYKa OT YacTOTHI.

6. AKycTHUecKuil pe30HaHC.

JlabopaTopHbie paGoThl U ONBITHI

1. Omnpenesnenue 4acToOThI U IIEpHoJia KOJIeOaHUH MaTeMaTHYECKOTO MasTHHUKA.

2. OmpeneneHye YacTOTH ¥ IepHoa KoneOaHuit PY)KMHHOTO MasTHHUKA.

3. UccnenoBanue 3aBUCHMOCTH MEPHOa KOJIEOaHHH MOABEIIEHHOTO K HUTH I'Py3a OT JUIMHBI HUTH.

4. UccnenoBanue 3aBUCUMOCTH NEPHOIa KOJIeOaHUH NPY)KMHHOTO MasiTHUKA OT Macchl rpy3a.

5. IlpoBepka HE3aBUCHMOCTH IIEPHOIa KOJICOAHUH TPY3a, MOJBEIIEHHOTO K HUTH, OT MacChl rpy3a.

6. OmBITH, NEMOHCTPUPYIOIIME 3aBUCHMOCThH IEpHOAa KOJeOaHWH MpPYKMHHOTO MAasTHHKa OT MacChl Ipy3a U
YKECTKOCTH MPYKUHBI.



7. U3MepeHue ycKopeHuUs: CBOOOTHOTO MTaICHUS.

Paznen 10. DiieKTPOMarHuTHOE MOJIe M 3JIEKTPOMATHUTHBIE BOJIHBI

OJIeKTPOMAarHUTHOE TIOJIe.  DJEKTPOMAarHuTHBIE BOJIHBL.  CBoicTBa  3neKTpoMarHWTHBIX BoiH.  Illkama
9NIEKTPOMArHUTHBIX BOJH. VICHONb30BaHME 3MEKTPOMArHUTHBIX BOJH JUIA COTOBOW CBSI3M. DIEKTPOMAarHWTHAs MPHPOAA
cBera. CKOpocTh cBeTa. BotHOBBIE CBOMCTBA cBETA.

JemMoHcTpanum

1. CBoiicTBa 3IEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

JlabopaTopHbie paGoThl U ONBITHI

1. VI3yueHne cBOICTB 3J1€KTPOMArHUTHBIX BOJIH C TOMOIIBI0 MOOMIILHOTO TenedoHa.

Pa3nen 11. CBeToBbIe sIBJIEHUS

JlyaeBas mojnens cBera. Mctounuku cera. [IpsimMonuHeiiHoe pacnpocTpaHeHue cBera. 3atMeHus ConHna u JIyHbI
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxkeHHs cBera. [Ipenomienue cBeta. 3akoH mpesnoMieHus ceera. [lomHoe
BHYTPEHHEE OTpaKeHHUE cBeTa. VICroib30BaHIe ITOJTHOTO BHYTPEHHETO OTPa)KEHHS B ONITHUECKUX CBeTOBOJax. JInH3a. Xox
mydeil B nmH3e. OnTuyeckas cucrema (oroamnmapara, MHKPOCKONAa M Tejieckoma. [Jla3 Kak ONTHYEecKas CHCTEMa.
bnm3opykocTs u manbHO30pKOCTh. PaznoxkeHue Oemoro ceera B crekTp. OmbiTel HbloToHa. CrojkeHHE CHEKTPabHBIX
1BeToB. Jlucrnepcus ceera.

JdeMoHcTpanuu
. IIpssMonnHeNHOE pacpoCTpaHEHHUE CBETA.
. OTpaxeHue cBera.
. [lomyuenne n300paxxeHUH B INIOCKOM, BOTHYTOM 1 BBITYKJIOM 3€pKaax.
. [Ipenomnenue caera.
. OnTuueckuii CBETOBO.
. Xox mydeii B cobuparoreii ImH3e.
. XoJ J1y4eil B pacceuBarOUIC JINH3E.
. [lonyuenne n300paxeHUH C TOMOIIBIO JINH3.
9. Ilpuniun peiicteus oroarnmnapara, MUKPOCKOIIA M TEJIECKOTIA.
10. Monens riasa.
11. Pazmoxenne 06e70ro cBeTa B CIIEKTP.
12. Tlonyuerne 6e10T0 CBETa MPH CIIOKEHHH CBETA PAa3HBIX IIBETOB.
JlabopaTopHbie padoThbI U ONBITHI
. MccnenoBanue 3aBUCMMOCTH yrila OTPaKEHHUsI CBETOBOT'O JIyda OT YIJia MajCHHS.
. I3y4eHne xapakTeprCTHK H300paXeHHUS IIPEAMETA B IIIIOCKOM 3epKalle.
. MccnenoBanne 3aBUCHMOCTH yTJia NMPEJIOMIICHHSI CBETOBOT'O JIyya OT YIJIa MaJeHHs Ha TPAHUIE «BO3IYX - CTEKION.
. [Nomy4yenne n300paxeHNH C MOMOIIBIO COOMPAOIIEH TMH3HL.
. Onpenenenne GOKYCHOTO PaCCTOSIHUS U ONTHYECKON CHIIBI COOMPAIONIEH JIMH3BL.
. ONBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.
. ONBITHI O BOCHPHSATHIO IIBETA IIPEIMETOB NPH UX HAOIIIOAEHNH Yepe3 IBETOBBIC (PHIIBTPHI.

Pa3nen 12. KBanToBbBI€ IBJICHUS

Omsitel Pesepdopaa u mranerapras mozaenns atoma. Mogens aroma bopa. Mcnyckanue v IOTIomeHne CBETa aTOMOM.
Ksantel. JluHeliyarsie crekTpbl. PamuoakTuBHOCTH. Albda-, Oeta- u ramma-usinydeHus. CTpOCHHE aTOMHOTO sjpa.
Hyxnonnas Mozaens atoMHOro siapa. Y30Tomnsl.

PanmoakxTuBHble npeBpamenus. [lepnos momypacnana aToMHBIX siziep. SlnepHble peakunu. 3aKOHBI COXPaHEHUS
3apsJ0BOTO M MAaCCOBOT'O YHCEI. DHEPTHsI CBA3H aTOMHBIX siiep. CBsI3b Macchl M SHEPTUU. Peakuuy cuHTE3a U ISNCHUS Aep.
Hcrounuku sneprun ConHna u 3BE311. SnepHas sHepreTuka. JleicTBrs paAMOaKTUBHBIX U3Ty4eHUH Ha KUBbIE OPTaHU3MBI.

JdeMoHcTpanuu

1. CeKTpbl M3ITydEeHUs U TOTIIOICHHS.

2. CeKTpsl pa3IUYHBIX Ia30B.

3. CnexTp Bogopoa.

4. HaGoneHue TpekoB B kaMmepe Bumbcona.

5. Pabota cu€Turka HOHU3UPYIOIINX U3TydEHUH.

6. Perucrpanus u3iry4eHust IPUPOIHBIX MHUHEPAJIOB U ITPOIYKTOB.

JlaGopaTopHbie paGoThl U ONBITHI

1. HabmioieHre CIUTONIHBIX M JIMHEHYATHIX CIIEKTPOB N3JTyYCHUSI.

2. UccnenoBanne TPEeKOB: M3MEPEHHE SHEPTUHU YaCTHIBI IO TOPMO3HOMY Tyt (10 dororpadusm). 3. Uzmepenue
pannoakTuBHOTO (hoHA.

IloBTOpPUTENLHO-0000IAIOIMIT MOTYJIDL

IToBTOpUTENHHO-0000MIAIOIIMIA MOAYJIb TpEIHA3HAYeH ISl CHCTeMaTHU3allud W O0O0OIIEeHHS MPEeIMETHOTO
COJIEp)KaHHs U ONbBITA JEATELHOCTH, IPUOOPETEHHOTO MPH U3y4YEHHH BCEro Kypca (PM3MKH, a TarKe JUIsl MOATOTOBKH K
OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHY MO (pu3uke ajasi 0OydaroIIuxcs, BBHIOpABIIMX 3TOT y4eOHBIA mpemmer. [lpu
N3YYEHUH JaHHOTO MOMIYJISl PEan3yIOTCS U CUCTEMAaTH3UPYIOTCS BHIIBI JICSITEIFHOCTH, HA OCHOBE KOTOPBIX 00ecIIeunBaeTCs
JIOCTHIKEHUE MPEAMETHBIX U METAIPEIMETHBIX IJIAaHUPYEMbIX Pe3yJIbTaToB 00y4YeHus1, GOPMHUPYETCS €CTECTBEHHO-HayYHast
I'PaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB MCCIICIOBAHHSI SIBIICHUHN IPUPOJIBI M TEXHUKH, OBJIAJICHAE YMEHUSIMH OOBSICHATD
¢usryecKne sBICHUS, IPUMEHSISI TI0JTydeHHbIE 3HAHUS, PEIIaTh 3a1a491, B TOM YHCIIe Ka4YeCTBEHHBIE 1 SKCIIEpHMEHTAIbHBIE.
[TpuHOMTIHATBHO NEATENFHOCTHBIN XapaKTep JaHHOTO pa3fiela pealnn3yercs 3a CYET TOTO, UTO YJAlHecs] BBIIOIHSIOT
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3aJaHus, B KOTOPBIX UM IpEAIaracTcs:

— Ha OCHOBE TT0JTy4E€HHBIX 3HAHUH Paclo3HABaTh U HAYYHO OOBSICHATH (PU3NIECKHE SIBIICHUS B OKPY)KAIOIIEH MPUPOIE
U TIOBCEJHEBHOM XKH3HH;

—HCIOJIB30BaTh HayYyHbIe METOABI MCCIEAOBAHUS (PU3NUECKUX SBJICHHMH, B TOM YHCIIC IJIsI IPOBEPKH THUIIOTE3 U
MOJIy4EHUS] TEOPETUUECKUX BBIBOJIOB;

—OOBSACHATH Hay4dHblE OCHOBBI HauOojee BaKHBIX JIOCTIKEHHH COBPEMEHHBIX TEXHOJIOTHH, HarpuMmep,
IIPAKTUYECKOTO HCHOJIb30BAHUS PA3WYHBIX MCTOYHHKOB 3HEPIrUU Ha OCHOBE 3aKOHA MPEBPALICHUS M COXPAHEHUS BCEX
M3BECTHBIX BHJIOB 3Hepruu. Kaxxias n3 TemM JaHHOro pasjiesa BKIII0YaeT SKCIIEPUMEHTAIBHOE HCCIIeI0 BaHue 00001IatoIIero

xapakTepa. Pa3nern 3aBepiiaercs IpoBeIeHUEM AUAaTHOCTUYECKOH U OLIEHOYHOM paboTHI 32 KypC OCHOBHOM IIKOJIBI.
TEMATHUYECKOE IINTAHUPOBAHUE

Kunacc Tema KoJsmuecTBo yacoB
7 ®u3zuka U €€ poJib B IO3HAHUU OKPYKAIOUIET0 MUpPa 6
[epBoHavanbHbIe CBE/ICHHS O CTPOCHUH BEIIECTBA. 5
JBrxeHue U B3aUMOJICHCTBHE TET. 21
JlaBieHue TBepIbIX TN, )KUAKOCTEH U ra3oB. 21
PaboTa u MOITHOCTH. DHEPTHSL. 12
Peseps 3
8 TennoBkle ABIEHUS. 28
DJNEeKTpUYECKUEe U MAarHUTHEIC SIBIICHUS 37
Peseps 3
9 MexaHn4YecKHe SIBJICHUS. 40
Mexaandeckre KojaeOaHus U BOJIHBI. 15
DJIEKTPOMArHUTHOE TI0JIC U SJIEKTPOMATrHUTHBIC BOJTHBI 6
CBeTOBBIC SIBJICHUS 15
KBaHToBbI€ BIICHHS 17
TToBTOpHTENEHO-0000IIIAFOIIHI MOTYITh 9

7 kaacce, 68 yacos

Hayka O MpUpoAe
2w

SIBnenus npupoasl. usnueckue
SBJICHUS: MEXaHUYECKHE, TETIJIOBHIE,
JJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE,
3BYKOBBIC

TemaTnueckuit OcHOBHOe cofiep:kaHue OcHOBHbIE BU/IbI 1ESITEIbHOCTH YYALIUXCH
010K, TEMAa (Ha ypoBHe y4eOHbIX JeiicTBHI)
Pa3nes 1. ®u3uka u eé poJib B NO3HAHUM OKpPY:Kalomero Mmupa (6 1)
®duzuka — ®uznka — HayKa 0 IPUpOJIE. BrisBieHne paznudamnii Mex 1y GU3NIeCKUMH H

XUMHUUYECKUMU npeBpanieHusMu (MC — xumus).
PacniozHaBanue u knaccudukarys GU3NUECKux
SIBIICHNH: MEXaHWIECKHX, TETIJIOBBIX, SJIEKTPHUCCKHUX,
MAarHuTHBIX U CBCTOBBIX.

Habmronenune u onucanmne GU3NIECKUX SIBICHUHA

dusuueckue
BEJIMYMHBI (2 4)

Du3nYECKUEe BEIMYNHEL

W3MepeHne pU3nUecKuX BEITUYHH.
®dusnueckue npudopsl. [TorpemHocTs
nu3MepeHui. MexIyHapoIHasi CUCTeMa
€IMHULL

OmnpeneneHne LEHbI JEICHUS ITKAIIbI
HU3MEPUTEIBHOTO PHO0pa.

M3mepenne IMHERHBIX pa3MepOB TEN U IPOMEKYTKOB
BPEMEHHU C Y4ETOM HOrPEIIHOCTEN.

Wzmepenne 00bEMa KUIKOCTH U TBEPJOTO Tela.
W3mepenne TeMmeparypsl IpU MOMOIIH
JKUJKOCTHOTO TEPMOMETpPA U IaTUNKA TEMIIEPATYPBHI.
BerlnonHeHne TBOpUYECKUX 3aJaHUM 110 TIOUCKY
CII0COOOB N3MEPEHHUST HEKOTOPBIX (PH3HUECKUX
XapaKTEPUCTHK, HAIIPUMED, Pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, IPOBOJIOKA), YAATIEHHBIX OOBEKTOB,
0OJIBIINX PACCTOSHUM, MaJIbIX IPOMEXKYTKOB
BpeMeHH. OOCyXIeHHE TpeuIaraeMbIx cnoco0oB

EcrectBenHoO-
Hay4YHBIH METOJ
rmo3HaHus (2 9)

Kak ¢m3nka u npyrue ecTecTBeHHEIC
HayKH u3y4arot npuponay. EctecTBeH-
HO-HAYYHBIN METO/] TO3HAHMUS:
HAOJIO/ICHHUE, TOCTAHOBKA HAYYHOTO
BOTIPOCA, BRIIBIDKEHIE THITOTE3,
9KCIIEPUMEHT 10 IPOBEPKE TUIOTE3,
00BsiIcHEHNE HAOIFOIaEMOTO SIBIIEHHUS.
Onucanne QU3NYECKUX SBICHUH ¢
TMOMOIIIBIO0 MOIETIeH

BrinBmkenne runotes, 00bSICHSIOMNX IPOCTHIE
SABJICHUSA, HAITPUMEDP:

— HO0YEMY OCTaHaBIMBACTCS ABIKYIIEECS 10
TOPHU30HTAILHOI MOBEPXHOCTH TEIIO;

— THO0YEMY B JKapKyIO IIOTOy B CBETJION OIEXKIE
NpoxyajgHel, 4eM B TEMHOU.

IIpennoxenue criocoboB MPOBEPKH THIIOTE3.
[IpoBenenne uccaea0BaHMs MO MPOBEPKE KAaKOH-THO0
TUIIOTE3bl, HATIPUMEP: AAITBHOCTH MOJIETa IapHKa,
ITyIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, YeM
Ooutbliie BrICOTA TTycKa. [locTpoeHune nmpocremx
Mojenel (U3NIECKUX SBICHUH (B BUIE PICYHKOB
WM CXEM), HalpuMep TajfieHHe IpeiMeTa;
NPSIMOJIMHEHHOE pacipoCTpaHEHUE CBETa




Pa3nen 2. IlepBoHayasibHbIe CBeJIeHHs 0 CTPOEHHHU BemecTBa (5 1)

Crpoenue
Berectsa (1 4)

ATOMBI I MOJIEKYJIBI, UX Pa3MEPHI.
OnbIThI, 0Ka3bIBAIOLINE JUCKPETHOE
CTPOEHHE BEIIECTBA

HabuntoieHue u MHTEpIpeTalys ONbITOB,
CBUJICTEIILCTBYIONIMX 00 aTOMHO-MOJICKYISIPHOM
CTPOCHHH BEIIECTBA: OIBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIICCTB B BOJIC.

O1ieHKa pa3MepoB aTOMOB U MOJIEKYJI C
UCMOJIb30BaHueM (GoTorpaduii, mosydeHHbIX HA
aTOMHOM CHJIOBOM MHKpockorie (ACM).
OmnpejenieHne pa3MepoB MAJIbIX Tell

JIBrmxeHne

M B3aUMO/ICHCTBUE
YaCTHI] BEIIEeCTBA
(29)

JBmxenne yactul Beniectsa. CBsA3b
CKOPOCTH JIBU)KEHHS 4acTHI] C
TeMIiepaTypoil. BpoyHOBCKOE JBM>KEHHUE.
Juddyzns. BsanmoneiicTBre yactuiy
BEIIIECTBA: MPUTSHKEHUE M OTTAJIKHBAHUE

Habmtonenne u 00bsicHeHHE OPOYHOBCKOTO
JBIDKEHUS U siByieHus: 1uddy3un. [Iposeaenue u
0OBSCHEHHUE ONBITOB MO HAOIIOICHUIO TEINIOBOTO
pacuIMpeHus ra3os.

IIpoBeneHue u 0OBSICHEHHE OTBITOB TT0
O0OHAPYKCHHUFO CHII MOJICKYIISPHOTO MIPUTSHKCHUS 1
OTTAJIKUBAHUS

ArperaTHble
COCTOSIHUS
BeriecTsa (2 4)

ArperatHble COCTOSHUS

BEIIIECTBA: CTPOCHHE T'a30B, JKUIKOCTEH U
TBEPMABIX (KPUCTAILUTUICCKUX) TEII.
B3auMocBsa3bp Mexay CBOMCTBAMU
BEIICCTB B PAa3HBIX arperaTHbIX
COCTOSIHHSX U MX
ATOMHO-MOJICKYJIIPHBIM CTPOCHUEM.
Oco0EHHOCTH arperaTHbIX COCTOSTHUN
BOJBI

Onwucanue (¢ UCIOJIB30BAHUEM MPOCTHIX MOICIICH )
OCHOBHBIX Pa3IMYUil B CTPOCHUU I'a30B, )KUIKOCTEN U
TBEPIBIX TeN. OOBACHEHUE MAJION COKUMACMOCTH
KUAKOCTEH M TBEPIBIX TN, OOIBIION CKUMAEMOCTH
rasos.

OObsicHeHHne coXpaHeHHs (POPMBI TBEPIBIX TEN U
TEKY4YEeCTH KHUIKOCTH. [IpOBeIcHIE OIIBITOB,
JOKa3bIBAKOIIHUX, YTO B TBépZ[OM COCTOSIHUHU BObI
YaCTHUIIBl HAXOATCS B CPEIHEM JajbIIe IPYT OT
Jpyra (IUIOTHOCTh MEHBIIIE), YEM B KUIKOM.
YcTaHOBIIEHHE B3aMMOCBSI3M MEXIY 0COOCHHOCTAMHU
arperaTHbIX COCTOSIHUN BOJIBI U CYLIECTBOBAHUEM
BOJHBIX OpraHnu3MoOB

Paznen 3. /IBu:kenue u B3aumoneiicteue tea (21 4)

MexaHnueckoe
nBrkenne (3 1)

Mexanunueckoe aBukeHue. PaBHomepHoe
1 HepaBHOMEpHOE ABMKeHue. CKOPOCTb.
Cpenassisi CKOpOCTh MPY HEPABHOMEPHOM
IBIOKeHUU. Pacuér myTtu u BpeMeHH
JIBHXKEHUS

HccrnenoBanue paBHOMEPHOTO ABIKEHUS U
oTpejieTieHue ero mpu3HakoB. Habmonenue
HEPaBHOMEPHOTO JIBIDKEHUS U OTIpe/ieNIeHUE €ro
OTIIMYHMI OT PaBHOMEPHOTO JIBIKCHHUS. PeteHne
3a/1a4 Ha ONpeAeeHue MyTH, CKOPOCTH U BPEMEHU
PaBHOMEPHOTO IBIKEHHS.

Anann3 rpagKoB 3aBHCUMOCTH ITyTH U CKOPOCTH OT
BpEMEHU

Nuepuus,
Macca, INIOTHOCTh

(44)

SBnenue nHepuy. 3aKOH MHEPLNH.
BzaumopeiicTBue Ten Kak npuyuHa
NU3MCHCHUA CKOpOCTI/I JOBUKCHUS TCII.
Macca kak Mepa HHEpTHOCTH Tela.
[InotHOCTH BemecTBa. CBSI3b MIOTHOCTH
C KOJIMIECTBOM MOJIEKYJI B €INHUIIC
00BEMa BelecTBa

OO0BsicHEHNE U IPOTHO3UPOBAHME SBICHUH,
00yCIIOBICHHBIX HHEPIHEH, HATIPUMED: 4TO
MMPOUCXOAUT TP TOPMOKECHHUHU UJIU PE3KOM MAHEBPEC
aBTOMOOWIIA, TIOYEMY HEBO3MOXXHO MTHOBEHHO
MIPEeKPaTUTh JBIKEHHUE Ha BEJIOCUIIE/IC UITH CaMOKaTe
u T. 1. [IpoBeieHne u aHATIHM3 OIBITOB,
JEMOHCTPUPYIOLUINX U3MEHEHUE CKOPOCTH JBUXKEHUS
TeNa B pe3yabTaTe ACHCTBHS Ha HETO JPYI'HX Tel.
Pemmenune 3ama4 Ha onpeieIeHHE MacChl Tea, ero
00BbEMa U MIOTHOCTH. [IpoBE/ICHNE 1 aHAITU3 OIBITOB,
JEMOHCTPUPYIONINX 3aBUCHMOCTD N3MEHCHHS
CKOPOCTH Tejla OT €r0 MacChl IPU B3aUMOACHCTBUU
ten. Mi3mepeHne Macchl Tea pa3InIHbIMA
crioco6amu.

OmnpenesneHne IIOTHOCTH TeJla B pe3yabTaTe
H3MEPEHHs €0 MacChl U 00BEMa

Cuta. Bugel cun
(14 q)

Cuna Kak XxapakTepUCTHKA
B3auMozieiicTBus Ten. Cujia ynpyrocTa u
3akoH ['yka. U3mepenue cuiiel ¢
MOMOIIBIO JUHAMOMeTpa. SIBneHue
TATOTEHHS U CHJIA TSHKECTH.

Cuna TsKeCTH Ha ApYTuX IiaaHeTax. Bec
tena. HeBecomocts. Co)keHne cul,
HAMpPaBJIECHHBIX 110 OJHOW MPIMOM.
PaBHopeiicTBytommas cui. Cusa TpeHwus..
TpeHue CKONbXKEHNS U TPEHHE MOKOS.
TpeHue B IPUPOAE U TEXHUKE

Wzyyenune B3auMoeiicTBUS KaK TPUIUHBI N3MEHEHHS
CKOPOCTH Tena uiu ero aedopmaryu. OnucaHue
peaNbHBIX CUTYyalNil B3aUMOJICHCTBUS TEJ C
MTOMOIIBIO MOJIEJIEH, B KOTOPBIX BBOJUTCS ITOHATHE U
M300pakeHNe CHITBIL.

Wzyyenue cusl ynpyroctu. Mccnenoanue
3aBUCUMOCTH CHJIBI YIIPYTOCTH OT yIJTHHEHUS
PE3MHOBOTO LIHYpa WM MPYKUHBI (C TOCTPOSHHEM
rpaduka).

AHaIIU3 MIPaKTUYECKUX CUTYaLHid, B KOTOPBIX
IPOSIBIISIETCS ISHCTBHE CUIIBI YIPYTOCTH (YIPYTOCTh




Ms4a, KPOCCOBOK, BETOK JIEpEBa  1p.). AHAIN3
CUTYallUii, CBSI3aHHBIX C SBJICHUEM TSITOTEHUSL.
OO0BsicHeHHE OpOUTATFHOTO ABMKCHHUS TUIAHET C
WCIIOJIb30BAHUEM SIBJICHUS TATOTEHUS U 3aKOHA
uneprun (MC — actpoHomust). MisMepeHue Beca
Tela ¢ IOMoIIbIo TuHaMoMeTpa. OGoCHOBaHHUE
9TOT0 cHoco0a U3MepeHUs. AHAIN3 U
MOJICTUPOBAHHE SIBJICHNSI HEBECOMOCTH.
OKCIIepUMEHTATIBHOE MOIyYeHHE IIPAaBUIA CI0XKEHUS
CHUJI, HallpaBJICHHBIX BJIOJIb OJTHOM MPSIMOM.
Omnpenenenye BETUUMHBI PABHOJACHCTBYIOIICH CHJL.
W3yuenne cuibl TPEeHNUS CKOIBKEHUS U CHITBI TPEHUS
nokost. VicenenoBanne 3aBUCHMOCTH CHITBI TPEHUS OT
CWJIBIL JIABJICHUS U CBOMCTB TPYILUXCS IIOBEPXHOCTEM.
AHanu3 NIpakTHYECKUX CUTYALUH, B KOTOPBIX
MPOABISETCS ASUCTBUE CHIIBI TPEHUS, UCIOIb3YIOTCS
crocoOBI €€ YMEHBIIICHNUS FITH YBEIIMICHNUS (KaTaHHe
Ha JIBDKaX, KOHbKaX, TOPMOXKEHNE aBTOMOOMIIS,
HCTIOJIb30BaHHUE MOIIIUITHUKOB, TUIaBAaHHUE

BOJIHBIX JKUBOTHEIX 1 1Ip.) (MC — Guonorus).
Pewrenue 3a1a4 ¢ ucnonb30BaHueM GopMyIt st
pacdéra CHIIBI TSKECTH, CHIIBI YIIPYTOCTH, CHJIIBI
TpeHHs

Paznea 4. JlaBiaenne TBEPABIX TeJl, dKUAKOCTEH U ra3oB (21 v)

[aBnenue.
Ilepenaua naBneHus
TBEPABIMU TEJIaMU,
KUOAKOCTAMU U
rasamMu

39

Jaenenne. CrocoObl yMEHbIICHUS 1
YBENMYEHUS JaBieHus. JlaBieHue rasa.
3aBUCHMOCThH JJaBJICHUS r'a3a

oT 00béMa u Temnepatypsl. [lepenaua
JTABJICHUS TBEPABIMH TEIIAMHU,
JKUJIKOCTSIMU ¥ ra3amu. 3akoH [lackans.
[THeBMaTHYECKHE MAITUHBI

AHanu3 n 00bsICHEHHE ONBITOB M IPAKTUYECKUX
CHUTYaIl{, B KOTOPBIX MPOSIBISIETCS CHJIA JABIICHUSL.
O6ocHOBaHME CrIOCOOOB YMEHBIICHHUS U YBEIHUCHUS
JIaBIICHUSI.

W3y4yenune 3aBUCHMOCTH JaBJIeHUS ra3a oT 00bEMa 1
TEMIIEPaTypHl.

Wzyyenne ocobeHHOCTEH NIepeaun JaBICHUS
TBEPABIMHU TEJIaMH, )KUAKOCTSIMH U ra3aMu.
ObocHOBaHNE PE3YIIFTATOB OMBITOB 0COOEHHOCTSIMA
CTPOEHHMS BEIIECTBA B TBEPJIOM, KHUIKOM H
razo00pa3HOM COCTOSIHUSX.

OKCHepuMEHTANBHOE JI0Ka3aTeIbCTBO 3aKOHA
ITackans.

Pewrenue 3anay Ha pacy€r naBieHMs TBEPAOIO Tesa

JlaBieHne
KUAKOCTH (5 1)

3aBHCHMOCTH AaBJICHUS JKAIKOCTH OT
TIyOUHBI IOTPY)KEHHS.
I'mapocratrueckuil napamokc.
Coo0luiaromuecst COCyabl.
FI/II[paBJ'II/I‘IeCKI/Ie MEXaHHU3MBbI

HccnenoBanue 3aBUCUMOCTH JIABJICHUS JKUIKOCTH OT
IyOUHBI TOTPYXKCHHS U TUIOTHOCTH JKUIAKOCTH.
HaGmonenre u 00bsICHEHHE THAPOCTATUIECKOTO
mapajiokca Ha OCHOBe 3akoHa [lackamns. M3zydeHue
COOOIIAFOIIUXCS COCYIOB.

Peurenve 3a1a4 Ha pacu€T AaBICHUS KUIKOCTH.
OOBsiCHCHUE TIPUHIIMIIA ICHCTBHS THPABIMYECKOTO
mpecca.

AHanmu3 U 00bsCHCHHE PAKTUYCCKUX CUTYaIUH,
JIEMOHCTPHUPYIOIINX IPOSIBICHUE JABICHUS
KHUJIKOCTH U 3aKkoHa [Tackais, HarpuMep MpoIeccoB B
opraHu3Me npu riryooxoBoaHoM HeIpstHAA (MC —
OHMOJIOTHS)

AtmochepHOE
nasiieHue (6 1)

Atmocdepa 3emim 1 atMocdepHOE
nasienue. [IpuunHbl

CYIIECTBOBAHHMS BO3AYIIHOH 000JIOUKH
3emmu. OnsiT Toppuuennu. M3mepenue
aTMOoc(hepHOTO TaBIICHHS.

3aBUCHMOCTB aTMOC(EPHOTO AaBICHHS
OT BBICOTHI HaJl ypoBHeM Mops. [IpuGopst
JUISL I3MEPEHHST aTMOC(EPHOTO JTaBICHNUS

OKkcnepuMeHTanbHOe 0OHapyXeHHe aTMochepHoro
JIaBIICHUSI.

Anann3 n 00BSICHEHHE OMBITOB M MPAKTUIECKIX
CHUTYallUi, CBSI3aHHBIX C AeHCTBUEM aTMOC(HEPHOTO
JaBIICHUS.

OObsicHeHnE CyIIeCTBOBAaHMS aTMOC(epHI Ha 3eMite 1
HEKOTOPBIX IJIAHETaX WK €€ OTCYTCTBUS Ha APYTUX
mianetax u Jlyae (MC — reorpadusi, acTpOHOMH).
OO0ObsicCHeHNE U3MEHEHHUS TUIOTHOCTH aTMOC(hephl ¢
BBICOTOM M 3aBUCHMOCTH aTMOC()EPHOTO JTaBICHUS OT
BBICOTHI. Pelienue 3aau Ha pacyér arMochepHOro
JaBieHus. 3ydenue ycrpoiicTBa
OGapomeTpa-aHepona

HeiictBue

,Z[eﬁCTBHe KUIKOCTH U ra3a Ha

3KCH€pI/IMeHTaJ'H>H06 O6Hapy)KeHI/Ie ﬂeﬁCTBHH




KHUJKOCTH U ra3a
Ha [OTPYXKEHHOE
B HEX Teuo (7 )

NOTPYXEHHOE B HUX TEJIO.
BriTankuparomas (apxumMenoBa) CHia.
3akoH Apxumena.

[1naBanue ten. Bo3ayxorniaBanue

JKUIKOCTH U ra3a Ha NOTPyXEHHOE B HUX TEIIO.
OnpeneneHre BbITAIKUBAIOLIEH CUIIBI, AeHCTBYIOLIEH
HAa TeJIO0, TIOTPYKEHHOE B XKHUJIKOCTb.

[IpoBenenne u 06CyXICHNE ONBITOB,
JEMOHCTPUPYIOLUINX 3aBUCMMOCTb BBITAJIKUBAIOIIEH
CHJIBI, ICHCTBYIONIEH Ha TEJIO B XKHUIKOCTH, OT 00bEMa
NOTPYKEHHOU B XKUAKOCTb YACTH TE€NA U OT
IJIOTHOCTH KHUIKOCTH.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT
00béMa MorpykEHHOM B )KHUIKOCTh 4aCTH TeJa.
Pemtenue 3ana4 Ha IpUMeHeHNEe 3aK0Ha ApXUMeaa U
ycnoBus MiaBaHus Tel. KoHcTpynpoBaHue
apeoMeTpa WK KOHCTPYHPOBAHUE JIOAKU

U ompeesieHne e€ rpy30noabEMHOCTH

Paznea 5. Padora u MomHOCThL. JHeprus (12 v)

PaGoTa u MOIIHOCTH

(3 9)

Mexanunueckas padora.
MomHoCTh

OKcIepUMEHTATIBHOE OIpeieNIeHHe MeXaHUYeCKOH
paboTHI CHIIBI TSDKECTH IIPU TaICHUN Tella W CHIIBI
TPEHUs IPU PABHOMEPHOM NEPEMEIIEHUH TeNa 0
TOPH30HTATEHON TIOBEPXHOCTH.

Pacuér MommHOCTH, pa3BUBaeMOH TIPH MOABEME TIO
JIECTHUIIE.

Pemenne 3ama4 Ha pacdéT MEXaHUIECKO# pabOTHI 1
MOITHOCTH

IIpoctsie
MEXaHu3MBI (5 1)

IIpocTeie MeXaHU3MBI: phIYar, OJIOK,
HaKJIOHHAs MIOCKOCTb.

[IpaBuno paBHOBeCUs pblyara.
IIpuMenenne npaBuiia paBHOBECUS
pbrdara K 0110Ky. «30J10TOE IPABUIIO»
MexaHukH. KII/] mpocTeIX MeXaHH3MOB.
ITpocTeie MeXaHU3MBI B OBITY M TEXHHKE.
Poryaru B Teine yenoBeka

Onpez[eneHI/Ie BBIMI'PBIIIA B CHUJIC ITPOCTBIX
MEXaHU3MOB Ha IpUMeEpe phldara, MoABIKHOTO H
HETMOABM)KHOTO OJIOKOB, HAKITOHHOM IIIOCKOCTH.
HccrnenoBanue ycinoBus paBHOBECHS phIUara.
OOHapyXeHHUE CBOMCTB MPOCTHIX MEXaHU3MOB B
Pa3IUYHBIX HHCTPYMEHTAX M MPUCIIOCOOICHHSX,
HCIOJIH3yeMBIX B OBITY U TEXHUKE, a TAKXKE B KHUBBIX
opranusmax (MC — Guosorus).
DKcIeprUMEHTaIBHOE T0Ka3aTeIbCTBO PABSHCTBA
paboT mpu NPUMEHCHHUH POCTHIX MEXaHU3MOB.
Onpenenenne KI1J] HaKIOHHOH IIOCKOCTH.
Pemenue 3a1a4 Ha MpUMEHEHHE TIPABIIIA PABHOBECHS
peruara u Ha pacu€t KI1J]

Mexanunueckas
sHeprus (4 1)

KuneTtnueckast 1 HOTCHIMAIbHAS
sHeprusi. [IpespaiieHne oQHOTO B
MEXaHUYECKOH 3HEPTUH B IPYroi. 3akoH
COXpaHEHHs U N3MEHEHHSI DHEPTHH B
MEXaHUKE

DKCrepuMeHTANBHOE OTIpeielieHne H3MEHEHUsI
KUHETHYECKOU ¥ MOTCHIIUATBHONU SHEPTHH TENa MPU
€ro CKaThIBaHHWH I10 HAKJIIOHHO¥ MIOCKOCTH.
dopMmynupoBaHUE HA OCHOBE HCCIIEA0BAHMUS 3aKOHA
COXPaHCHHS MEXaHUYCCKOW SHEPTHH.

OO6cyxeHne TpaHnll IPUMEHIMOCTH 3aKOHA
COXpPaHCHHS SHCPTHH.

Peurenue 3a/1a4 ¢ MCMOJIBL30BAHUEM 3aKOHA
COXpaHEHHSI YPHEPTUU

PesepBHoe Bpems (3 4)

8 kiacce, 68 yacos

TemaTuueckuii OcHOBHOe cofiep:kaHue OcHOBHBbIE BU/IbI 1ESITEILHOCTH Y4ALIUXCH
0J10K, TeMa (Ha ypoBHe y4eOHbIX AeiicTBHI)
Pa3nen 6. TenioBble siBaeHus (28 4)
Crpoenue OCHOBHBIE MTOJIOKEHHS HabnroneHnue u nHTEpIpETaNns OMBITOB,
u CBOfICTBa MOHCKyHHpHO-KHHeTH‘-IeCKOﬁ TeOpI/II/I CBI/I)IeTeJ'ILCTByIOH_[I/IX 06 aTOMHO-MOJ'IeKyJ'ISIpHOM

BemecTBa (7 1)

CTPOCHUS BEIIECTBA.

Macca u pazMepbl aTOMOB U MOJIEKYJI.
OnBITH, TOATBEPKAAIOIIIE OCHOBHEIE
TIOJI0KEHUSI
MOJIEKYJIIPHO-KUHETHUECKON TEOPHH.
Monenu TBEPIOTO, KHUIKOTO H
ra3000pa3HOro COCTOSHHIA BEIIECTBA.
Kpucrammnaeckue u amopQHbIe
TBEpBIC Tena. OObICHEHHE CBONCTB
ra3oB, )KHJIKOCTEH U TBEPABIX TEN HA
OCHOBE IOJIOKEHUH

MOJIEKYJIIPHO-KUHETHYECKON TEOPUH.

CTPOEHHH BEIIECTBA: OIBITHI C PACTBOPEHHEM
pa3IMYHBIX BEIIECTB B BoJe. Pemenue 3agau no
OILIEHHBAHUIO KOJIMYECTBA AaTOMOB HJI MOJIEKYI B
enuHuLEe 00BEMA BEIIECTBA.

AHanM3 TeKCTa IPEeBHUX aTOMHUCTOB (HAaIIpUMeED,
¢parmenra nosmel JIykpenus «O mpupoje Bemen») ¢
U3JI0’)KEHHEM 000CHOBaHHI aTOMHOM I'MITOTE3bI
(cMbIcioBoe uteHue). OneHka

yOeMTeIbHOCTH 3THX 000CHOBaHHUH.
O0BsicHeHne OPOYHOBCKOTO JBIKEHHUS, SIBICHHUS
i dy3un U pa3ITuuui MeXly HIMU Ha OCHOBE
NIOJIOKEHUM MOJIEKYJIIPHO-KUHETHUECKON TEOPUH




CMmaumBaHue U KalmWJIJIAPHBIC ABJICHUA.
Tennosoe pacliMp€Hue U CxxaTue

cTpoeHus BemecTBa. OOBSICHEHHE OCHOBHBIX
pazIuuMii B CTPOEHUH ra30B, KUJIKOCTEH U TBEPABIX
TEJN C UCIIOJIb30BaHUEM ITOJI0KEHUH
MOJIEKYISIPHO-KHUHETUUECKON TEOPUU CTPOCHHUS
BemecTBa. [IpoBeeHNe OTIBITOB 10 BHIPAIIMBAHUIO
KPHUCTAJIIOB TTOBapEHHOM COJIM MITH caxapa.
IIpoBeneHue 1 00BSICHEHUE OTBITOB,
JEMOHCTPHUPYIOUINX KalMJUIPHBIC SIBIICHUS U
siBIIcHUE cMaunBaHust. OOBsICHEHUE POITU
Kal’lI/IJ'IJ'IﬂpHI)IX SIBHCHI/Iﬁ JJIA l'IOCTyl'IJ'IeHI/ISI

BOJIBI B opranu3M pactenuit (MC — Guosiorus).
HaGmonenue, npoBeneHne U 00bICHEHHE OTIBITOB 110
HAOIIOICHUIO TEIUIOBOTO PACIIMPEHUS T'a30B,
KHUAKOCTEH U TBEPBIX Tel. OOBsICHEHNUE COXPAHCHUS
00BEMa TBEPIBIX TEI, TEKYUECTH KUAKOCTH (B TOM
YHClie, Pa3HULIBI B TEKYYECTH JUIsl pa3HbBIX
KHUIKOCTEN), maByieHus ra3a. [IpoBeeHme ombITOB,
JEMOHCTPHUPYIOIINX 3aBUCHMOCTb JaBIICHHS BO3AyXa
OT ero 00bEéMa U HarpeBaHUs WU OXJIAXKICHUSA, U UX
00BSICHEHNE Ha OCHOBE aTOMHO-MOJICKYIIAPHOTO
YYEHMS.

AHanu3 NpakTUYECKUX CUTYaLUH, CBSI3aHHBIX CO
CBOWCTBAaMU T'a30B, KUAKOCTEH U TBEPABIX TET

TennoBsie
nporiecchl (21 1)

Temneparypa. CBsi3b TEMIIEPATYpPhI CO
CKOPOCTBIO TEIIOBOTO JIBHIKEHUS
yacTull. BHyTpeHHSS SHEPTUSL.
Cnoco0bl I3MEHEHUS BHYTPEHHEH
SHEPrHHd: TeIUIonepeaada u
coBeplleHne padboThl. Buisl
TEIUIONIEPeAadr: TEIUIOTIPOBOHOCTS,
KOHBEKIUs, n3nydeHue. Konuuectso
TEIJIOTHI. Y IeabHast TEIIOEMKOCTD
BerlecTBa. Temnooomen

U TEIJIOBOE paBHOBECHE. Y paBHEHHUE
TEII0BOro OaraHca.

IInaBnenue u oTBEpACBaHUE
KPUCTAJUTHIECKUX BEIIECTB.
VienbHas TEaoTa MIaBJICHHUS.
ITapoo0Opa3zoBaHue U KOHAECHCAITHSI.
Ucnapenne. Kunenue. Y nenbHast
TEIUIOTa apooOpa3oBaHusl.
3aBUCHMOCTB TEMITEPATYPHI KUIICHHUS
OT aTMOC(EPHOTO JTABIICHUS.
Bnaxunocts Bo3nyxa.

DHeprus TOILTHBA. Y IebHAs TEILIOTa
cropanwst. [IpuHITUIB paboThI
teroBbiX Asurateneit. KI1J[ TerioBoro
JBUTATEIS.

TennoBble ABUTATENH U 3aIIMTA
OKpY’KarollleH cpesibl.

3aKoH COXpaHEHUS M MPEBPAICHHS
SHEPIHU B MEXaHUYCCKUX U TCILIOBBIX
mporeccax

O00CHOBaHUE MPABII H3MEPCHUS TEMIICPATYPHI.
CpaBHeHUE Pa3INIHBIX CITOCOOOB U3MEPEHUS 1 IIIKAI
TEeMIEPaTypHI.

Ha6monenue u 00bsICHEHHE OTIBITOB,
JEMOHCTPHUPYIOIINX H3MCHEHUE BHYTPEHHEH SHEPTHH
TeJa B Pe3yJibTaTe TCILIONepeIaud U pabOoThI
BHEIIHUX cvil. HaGmromenre u 00bsICHEHUE OIBITOB,
00CyXKIeHUE MPAKTHYCCKUX CUTYAIUH,
JEMOHCTPHUPYIOUINX Pa3IMIHbIE BUIBI
TEIUIOTNICPEIavr: TEIUIONPOBOIHOCTh, KOHBEKITHIO,
usnydenue. MccnenoBanue siBICHHS TEIIO0OMEHa
P CMEIIUBAHUN XOJIOJHOW U TOpSTICH BOJIBI.
HabnroeHue ycTaHOBJICHUS TEIUIOBOIO PABHOBECHS
MEXIY TOpsiuel U XOJIOAHON BOJOM.

Omnpenencaue (M3MEPEHIE) KOJTHYSCTBA TEIUIOTHI,
MOJIY9E€HHOTO BOJIOH MPH TETUI00OMEHE ¢ HarpeThIM
METAIUTHYCCKUM IIVTHHIPOM.

Ornpenenenne (M3MepeHUE) YIETbHOU TEINIOEMKOCTH
BemiecTBa. Pemenne 3a1a4, CBA3aHHBIX C
BBIYHCJICHUEM KOJMYECTBA TEIIOTHI M TEIIOEMKOCTU
TIPH TETIIOOOMEHE.

AHam3 cuTyanuid IpakTHIeCKOTO HCIOIh30BAHUS
TEIUIOBBIX CBOICTB BEIIECTB 1 MAaTEPHAJIOB,
HaTpUMeEp B IEISIX YJHEProcOepeIKEHUS:
TEIUIOU30JISIIHSI, JHEProcOeperaroine KphIIiiy,
TEPMOAKKYMYIISITOPHI U T. JI.

Habnronenue siBieHNH ncnapeHus U KOHJCHCAIUH.
HccnenoBanue mporecca UCTIapeHus pa3InIHbIX
JKUJKOCTEH.

OOBsCHeHHE SBICHUH HCTIApeHNs U KOHICHCAIINH Ha
OCHOBE aTOMHO-MOJICKYJISIPHOTO YUCHUSI.
HabGmntozienue n o0bsicHEHHE TIpoliecca KUIICHUs], B
TOM YHUCIIE 3aBICHMOCTH TeMIEepaTyphl KUIICHUS OT
JTABJICHUSI.

Omnpenenenne (M3MepeHNE) OTHOCHTEIBHOM
BJIQKHOCTH BO3 JyXa.

Habnronenue mporiecca ruiaBiIeHAs
KPUCTAJUTHIECKOTO BEUICCTBA, HATTPUMED JIbJIA.
CpaBHEHHE MPOIIECCOB IUIABICHHUS KPUCTAIUTNICCKUAX
TEJ U Pa3MATUYCHUS MPH HATPEBaHUU aMOP(HBIX TEIL.
Ornpenenenue (U3MepeHne) yAeIbHON TEIOThI
TUTABJICHUS JIbJIA.




OOBsicHEeHHE SIBICHNH MTaBICHHUS U KPUCTAJUIN3AIAN
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO yueHHUs. Pemenue
3a/la4, CBSI3aHHBIX C BBIYHMCIIEHUEM KOJIMYECTBA
TEIUIOTHI B MPOLECCaX TEIIONepe auu Npu
IUIABIIEHUH U KPUCTAJUIM3alUH, UCTIAPEHUU 1
KOHJCHCAllMU. AHAIN3 CUTyalluil IPaKTUYECKOTO
MIPUMEHEHHUS SBJICHUH MIaBJICHUS U KPUCTAIUIN3ALINH,
HaIpUMED, MOIy4EHHE CBEPXUUCTBIX MaTEPHAJIOB,
coJieBasi rpenka u Ip. AHaiIu3 paboThl U 00bsICHEHHE
MIPUHIUTIA JEHCTBUS TEIUIOBOTO JBUTATEIs.
Brruncnenue KonMuecTBa TEMIOTHI, BBIAEISAIOMIEr0cs
IIPYU CTOPAHUH Pa3INIHBIX BUAOB ToTuNBa, U KIT/]
asuraresst. O0CyXIeHHE SKOJIOTHIECKUX
MIOCIIEICTBUI NCIOIb30BAaHUS IBUTATENEN
BHYTPEHHETO CTOpPaHMs, TEIUIOBBIX U
ruapodnekTpocraniuii (MC — sKoJI0THS, XUMHUST)

Paznea 7. DilekTpuyeckre 1 MATHUTHBIE siBJeHus (37 1)

DneKTpuuecKue
3apsiabl.
3apspKEeHHbIE Tea
1 UX

Dnexrpuzanus Tei. JBa poaa
AIIEKTPUUYECKUX 3aPSI0B.
BianmopelicTBre 3apsyKEHHBIX TEIL.
3akoHn KynoHa.

HabnroeHue u mpoBeICHUE OMBITOB IO
ANIEKTPHU3ALNHN TEJl IPH COIMPHUKOCHOBCHUH H
WHIYKLHEH.

Hab6mrogenne u 00bsiCHEHNE B3aMMOAEHCTBHUS

B3aMMOJECHCTBHE Onexrpuueckoe noiue. [TpuHun OJHOMMEHHO U PA3HOMMEHHO 3apsKEHHBIX TEIL.
(79 CyIEpHO3ULUU OObsiCHEHHE IPUHLUIA ISHCTBUS AJIEKTPOCKOIIA.
aneKkTpudeckux nosne. Hocurenun OOBsICHEHHE SBICHUH IEKTPH3AUA TPH
JIEKTPUYECKUX CONIPUKOCHOBEHUU TN U MHIYKIUEH ¢
3apsiI0B. DIIEMEHTAPHBINA HCIIOJb30BAHUEM 3HAHUI O HOCHUTEIAX
anekTpuueckuit 3apsan. Ctpoenue 3JIEKTPUYECKUX 3apsI0B B BEILECTBE.
aroMa. [IpoBOTHUKM U TU3JIEKTPUKH. Pacrnio3naBanue v 00bSICHCHHE SBJICHUN
3aKOH COXpaHEHUs AIEKTPUIECKOTO JJIEKTPHU3aLMH B IOBCEIHEBHOM sxu3HH. Habmronenne
3apsaza 1 00BSICHEHHE ONBITOB, MWILTIOCTPUPYIOIINX 3aKOH
COXpPaHEHHs AEKTPUYECKOTO 3apsaa.
HaOmtozienue ombITOB MO MO/ICIMPOBAHUIO CHIIOBBIX
JIMHUH 3IIEKTPUYIECKOTO TIOJISL.
HccnenoBanue nelcTBUS INEKTPUUECKOTO MO Ha
MIPOBOJTHUKH H JUIIEKTPUKHI
ITocTosiHHBII ONeKTpHUUECKUI TOK. Y CIOBUS Habnronenue pa3nuyHbIX BUAOB ACHCTBHA
JJIEKTPHUYECKUH CYIIECTBOBAHUS IEKTPUUECKOTO TOKA. | AIEKTPHUYECKOTO TOKA M OOHAPYKEHNE STHX BUIOB
ToK (20 u) HcTo4HUKY IOCTOSHHOTO TOKA. JIeUCTBHUS B MOBCEAHEBHOI xM3HU. COOpKa U

JleiicTBUS 3IIEKTPUUECKOIO TOKa
(TerIoBoOE, XUMUYECKOE, MATHUTHOE).
ONEKTPUUECKUI TOK B )KUAKOCTIX U
razax. Dnekrpuueckas uemnb. Cuiia
TOKa. DJIEKTPUIECKOE HAMIPSHKEHHUE.
ConpoTHBIIcHAE IPOBOIHUKA.

VY ienpHOE CONPOTHBIICHUE BEIIECTBA.
3akon Oma ay1s ygacTKa Ielu.
[MocnenoBarenpHOE M TApAILICIHEHOE
COEIMHEHHUE MPOBOAHUKOB. PaboTa
MOIITHOCTH 3JICKTPHUIECKOTO TOKA.
3akon Jxoyns—JIenna.
DJIEeKTPOTPOBOIKA U TIOTPEOUTENN
AIIEKTPHUECKOI1 SHEPTUH B OBITY.
KopoTkoe 3ambikanue

HCHIBITAaHHUE HIIEKTPUIECKOH e ITOCTOSHHOTO
ToKa. MI3MepeHue cuiibl TOKa aMIepMeTpoM.
W3mepeHne 3IeKTPHIeCKOTO HAPSHKSHUS
BoJbTMETpOM. [IpoBenieHre U 0OBICHEHHE OITBITOB,
JEMOHCTPUPYIOIIHNX 3aBUCUMOCTH dJIEKTPHUECKOTO
COTIPOTHBIICHUS POBOTHUKA OT €T0 JUTHHBL, UTOIIAIH
MIOTIEPEUHOT0 CEUSHMs U MaTepuana.
HccnenoBanme 3aBUCHMOCTH CHITHI TOKA,
MPOTEKAIOILETr0 Yepe3 PE3UCTOP, OT CONMPOTUBIICHUS
pe3ucTopa U HanpsoKeHust Ha pesuctope. Ilposepka
MIpaBHJIa CIIOKCHUS HANIPSDKESHUHA TIpU
MTOCIIEIOBATEIIFHOM COCTMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuia I CHUITBI TOKA TIPA
MapajyIeIbBHOM COSTUHEHUH PE3UCTOPOB. AHAIIN3
CUTYaIMi TTOCTIEIOBATEIHHOTO U MapaILICITFHOTO
COEIMHEHUS TPOBOJAHUKOB B JOMAITHUX
ANIEKTPUUYECKHX ceTsAX. Pernenne 3amada ¢
HCIOJh30BaHMEeM 3aKkoHa OMa 1 hopmyi

pacuéra 3IIEeKTPUIECKOTO COMPOTHBIICHHS IIPH
MTOCIIEIOBATEIIHPHOM U TTApAIUICTFHOM COCTMHCHUN
npoBoaHUKOB. OrpesienieHue padoThl
ANIEKTPUYECKOTO TOKA, TIPOTEKAIOIIETO Yepe3
pe3ucTop.

OmnpeneneHne MOITHOCTH AIIEKTPUIECKOTO TOKA,
BBIJIENIIEMOM Ha PE3UCTOpE.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Yepe3
JIAMITOYKY OT HaIlPsDKEHUS HA HEM.




Omnpenenenne KI1/{ HarpeBares.

HccnenoBanue npeoOpazoBaHus SHEPTUH IPU
OIbEME TPY3a MEKTPOIBUTATEIIEM.
OOBsicHeHHe yCTpoIicTBA M IPHHITHIIA JICHCTBHS
JOMAITHHX 3JIEKTPOHArpeBaTEIbHBIX IPHOOPOB.
OOBsicHEHHE IPHYMH KOPOTKOTO 3aMBIKaHHS 1
MPUHLINIA IEUCTBUS TJIaBKUX MPEAOXPaHUTENEH.
Pemenne 3a1a4 ¢ NCTIOIB30BAHUEM 3aKOHA
Jbxoyns—IJlenna.

HaGmntozienue BO3HUKHOBEHHS AJIEKTPUUECKOTO TOKA B
KHUJKOCTH

MaruutHsie
aBieHus (6 1)

ITocTosiHHBIE MarHUTHI.
B3aumoneiicTBiEe TOCTOSAHHBIX
MarHuToB. MarHuTHoe mnosie.
MarnuTtHoe noje 3eMin

1 ero 3HaYCHHE IS )KU3HU Ha 3eMIIe.
OmnsIT Opcrena.

MarautHoe noJe 3JeKTPUYECKOTO
toka. [Ipumenenue
3JIEKTPOMAarHUTOB B TexHUKe. [lelicTBue
MAarHUTHOTO MOJI Ha IPOBOJIHUK C
TOKOM. DJIEKTPOIBUTATEINb
MOCTOSIHHOTO TOKa. Mcnosib30BaHue
DIEKTPOABUTATENECH B TEXHUUECKUX
YCTPOMCTBAX U HAa TPAHCIIOPTE

HccnenoBanre MarHUTHOTO B3aMMOAEHCTBUS
ITOCTOSIHHBIX MarHUTOB. V3ydeHre MarHUTHOTO TTOJIS
MIOCTOSIHHBIX MAarHUTOB ITPU UX 00BbEINHEHNH H
pa3zeneHuu.

[TpoBeneHne OMBITOB MO BU3YaIU3aLUH MO
MOCTOSIHHBIX MAarHUTOB.

W3y4enne sBIeHNSI HAMAarHUYMBAHUS BEIIECTBA.
HccnenoBanue aeiicTBUS SIIEKTPHUECKOTO TOKA HA
MarHuTHyIo cTpenky. [IpoBeneHue onsIToB,
JEMOHCTPHUPYIOIINX 3aBHCUMOCTD CHIIBI
B3aMMO/ICHCTBHS KaTYIIKH C TOKOM U MarHuTa OT
CHJIBI ¥ HAIIPABIICHUS TOKA B KAaTyIIKe. AHAIN3
CUTYyallui MPAaKTUYECKOTO NMPUMEHEHUS
AIEKTPOMArHUTOB (B OBITOBBIX TEXHUIECKHIX
YCTPOUCTBAX, MPOMBIIUIEHHOCTH, MEAULIUHE).
W3ydyenue neicTBUSL MAarHATHOTO MOJISI HA IIPOBOJAHUK
¢ TokoM. V3ydyeHue neicTBHs 31€KTPOABUTATEIS.
W3mepenune KIIJI anexTpoaBUraTenbHON yCTaHOBKH.
PacniozHaBanue U aHanu3 pa3nUUHbIX IPUMEHEHUH
3NIEKTpOABHUTaTeneil (TpaHCopT, OBITOBBIE
YCTpOWCTBA | Jp.)

Onexrpo-
MarHuTHast
UHIYKLIUS
(4 1)

Omnrite @apanes. SIBneHue
ANIEKTPOMArHUTHON HHYKIIUH.
ITpasuno Jlenma. DnexkTporeHepaTop.
CrtocoOFbI TOTy4eHHS IEKTPUIECKOH
SHEpPruu. DNEKTPOCTAHIIUHU Ha
B0O300HOBIISIEMBIX HCTOYHHUKAX SHEPTHH

OnBITHI IO HUCCICOO0OBAHUIO ABJICHUA
SHGKTpOMaFHPITHOfI HWHAYKIOHU: UCCICAOBAHNC
W3MEHEHHI 3HAYCHHUS U HaImpaBJICHUA
HWHAYKIHUOHHOT'O TOKa

PesepBHOE BpeM

134

9 kaacce, 102 gyaca

TemaTuveckni OcHoBHOe coJepKaHue OcHoOBHBIE BH/IbI 1eITEILHOCTH YYAIIUXCS
0J10K, TeMa (Ha ypoBHe y4eOHBIX AeiicTBHI)
Pa3nen 8. Mexannueckue siBjaenus (40 4)
Mexanunueckoe MexaHnueckoe JBUKEHHE. AnHanmu3 ¥ 00CyKIeHNE Pa3IHIHBIX IPIMEPOB
JBIDKEHUE MarepuanbHas Touka. Cucrema MEXaHU4ECKOro ABMkeHus. OOCyxKIeHne TpaHuIl

U CIIOCO0BI ero
ommcanwust (10 1)

otcuyéra. OTHOCUTEIHHOCTD
MEXaHUYECKOTO JIBUKCHUSI.
PaBHOMEpHOE NpsSIMOJIMHEHHOE
nBIkeHue. HepaBHOMepHOE
IpsMOJIMHEIHOE 1BMKeHHe. CpenHsis 1
MT'HOBEHHAS CKOPOCTH TeJia MpH
HEpaBHOMEPHOM JBMKEHHH.
Yckopenue. PaBHoyckopeHHOE
MIPSMOJIMHEIHOE JABMKEHHE.
CBoOoanoe nanenue. OnbiTel [anuest.
PaBHOMEpHOE IBHKCHHUE TI0
okpyxHoctu. [lepuon u yacrora
oOpameHHsL.

JluneliHas U yrioBasl CKOPOCTH.
LenTpocTpeMuTensHOE YCKOPEHHE

MIPUMEHUMOCTU MOJCIIN «MaTCpraJibHasA TOUYKa».
Onucanne MEXaHMYECKOTO JABMKEHUS Pa3IMIHBIMU
cnocobamu (ypaBHeHue, TabnuIa, rpaduk).

AHanu3 JXKU3HEHHBIX CUTyalni, B KOTOPBIX
MIPOSIBIISIETCS] OTHOCUTEBHOCTh MEXaHUYECKOTO
JBYKCHUS.

HaGmoenue MexaHH4eCKOTo IBUKEHHS Tella
OTHOCHUTENIBHO Pa3HBIX T€T OTCUETA.

CpaBHeHue nmyTel ¥ TPAeKTOPUI IBUXKEHUS OJJHOTO U
TOTO K€ TeJIa OTHOCUTEIILHO Pa3HbIX TeJ OTCUETA.
Amnanus tekcra [anunest 06 OTHOCHTENTBHOCTH
JIBMDKEHUS; BBINOJTHEHUE 33/1aHUH TI0 TEKCTY
(cMpIcoBoe uTeHne). OnpeneneHne cpeHei
CKOPOCTH CKOJIBXKECHUSI OpyCKa WIIH JABUKEHHS
LIapyKa 10 HAKJIOHHOM MJI0CKOCTH. AHalIu3 U
oOcyXeHue CrocoOoB MPUOIIKEHHOTO
OTIpeJIeNIeHNs] MTHOBEHHOM ckopocTh. OnpezeneHue
CKOPOCTH PaBHOMEPHOTO IBIKEHUS (IIapuKa B
MKHJIKOCTH, MOJIEITU JJIEKTPUUECKOT0 aBTOMOOMJIS U T.




I.).

OrnpenesnieHue myTH, IPOWIEHHOTO 3a TaHHBIN
MIPOMEXYTOK BPEMEHH, U CKOPOCTH Tella 10 TpaduKy
3aBUCHMOCTH ITyTH PaBHOMEPHOTO JBIKCHUS OT
BpPEMEHHU.

O0cykaeHre BO3MOXHBIX TIPUHIAIIOB ICHCTBHS
prOOPOB, U3MEPSIOIINX CKOPOCTH (CIIUIOMETPOR).
Brrancnenue myti M CKOPOCTH IIpH
PaBHOYCKOPEHHOM IPSIMOJIMHEHHOM JBM)KEHHH TElNa.
Onpenenenye NPOHICHHOTO MYTH H YCKOPEHUS
JIBYDKEHUS TeJIa 110 IpaduKy 3aBUCHMOCTH CKOPOCTH
PaBHOYCKOPEHHOI'O IIPSIMOJIMHENHOTO IBUKEHUS Tela
OT BPEMCHH.

OrnpesienieHre YCKOPEHUs Teja Mpu
PaBHOYCKOPEHHOM JBIDKEHHH MO HAKIIOHHOM
tockocTu. Vizmepenune nepuoja u 4acToThl
oOpareHus Tena o okpyxaocta. Onpenenenne
CKOPOCTH PaBHOMEPHOTO IBM)KCHUS TeJa I10
OKpyXHOCTH. PelieHue 3aau Ha onpeiesieHue
KHHEMATHYECKUX XapaKTEPUCTHK MEXaHUIECKOTO
ABMIKCHUS Pa3IMYHBIX BUIOB.

PacniosnaBanue n npuOIIKEHHOE OTIIICAHUE
Pa3IMYHBIX BUJIOB MEXaHUYECKOTO IBM)KEHHS B
MIPUPOJIe U TEXHUKE (Ha TpUMepax CBOOOIHO
TIa/IAfOIIHX TeJI, ABM)KEHHS XKUBOTHBIX, HEOECHBIX Tell,
TPAHCHIOPTHBIX CPEACTB U IIp.)

BzaumoneiictBue
tei (20 g)

IIepseiii 3axon HeroToHa.

Bropoii 3akon HelotoHa.

Tperuit 3akox HeroToHa.

[TpuHOMI cynepno3uIuy CHUil.

Cuna ynpyroctu. 3aKoH

I'yka. Cuna TpeHus: cuna

TPEHUS CKOJbKEHUS, CHIIa

TPEHUs TIOKOSI, IPYrHe BUIBI TPEHHSL.
Cuita TSOKECTH M 3aKOH BCEMHUPHOTO
TATOTCHMUSL.

Yckopenne cBOOOTHOTO TaeHHS.
JBrxenue mnaHet Bokpyr CoHua.
IIepBas kocMu4ecKast CKOPOCTb.
HesecoMocTs U eperpyskH.
PaBHOBecHE MaTepUanbHON TOUKH.
AbcomotHo TBEPHOE Teno. PaBHOBecHe
TBEPJIOTO TeJIa C 3aKPEIIEHHOMN 0ChIO
BpauieHusi. MOMEHT CUJIBL.

HenTp TsxKECTH

Habnronenue u 00CyXICHHE OTBITOB C JIBUKCHUCM
TeJNa MPU yMEHBIICHUH BIUSHUS APYTUX TE,
MPENSATCTBYIONIUX TBUKEHUIO.

Ananus TekcTa ['anuies ¢ onucaHueM MBICIIEHHOTO
9KCIEPUMEHTA, 000CHOBBIBAIOIIETO 3aKOH HHEPIIUY;
BEITIOJTHEHHUE 3aJJaHUN TI0 TEKCTY (CMBICIIOBOE
gyreHue). O0CyXIeHIEe BO3MOKHOCTH BBHITIOTHEHUS
3aKOHa MHEPUHHU B PA3JIMIHBIX CUCTEMAX oTcuéTa.
Habnronenue u o0cyxaeHne MEXaHHISCKIX SBICHHM,
MPOUCXOIAIIMX B cucTeMe oTcuéra «Tenexkay npu
e€ paBHOMEPHOM U YCKOPEHHOM JIBIKEHUH
OTHOCHTEJIBHO KaOuHeTa Gu3nku. [leiicTBus ¢
BEKTOpaMU CHJI: BHIMIOJTHEHHE 33JIJaHUH 110 CII0KEHHUIO
Y BBIYUTAHUIO BEKTOpOB. Habmronenue u/mim
MPOBEJAEHUE OIBITOB, JEMOHCTPUPYIOLIHX
3aBHCHMOCTB YCKOPCHHS TEIa OT MPIIIOKEHHON K
HEMY CHJIBI U MacChI Tella. AHAIIN3 U 00BACHCHUE
SIBIICHUH C FICTIOJIF30BAaHUEM BTOPOTO 3aKOHA
HreroroHa. Pemienue 3agau ¢ UCHOIb30BaHUEM
BTOpOTO 3aKoHa HBI0TOHA M TIpaBwiIa CIOXKEHUS CHIL.
OmnpeneneHne XECTKOCTH TPYKIHEI.

AHanu3 cUTyaluii, B KOTOPBIX HAOJIIOIAI0TCS YIPYTHe
nedopmannu, v uX 0OBICHEHHE C HCIOJIH30BAHUEM
3akoHa ['yka. Pemenue 3aau ¢ uCnosib30BaHUEM
3akoHa ['yka.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS
CKOJIBYKEHHUS OT CHITBI HOPMAJIBHOTO JTaBJICHUSI.
OOcyx1eHne pe3ynbTaToB

ucciepoBanus. Onpezaencarne Ko3hGUIHeHTa TPSHUS
CKOJIBXKCHUS.

W3mepeHue cuiibl TpEeHUS MOKOSL.

Pemenne 3ama4 ¢ ucmons30BaHAEM (HOPMYITBI IS
CHUJIBI TPEHUSI CKOJIBKECHHUSL.

AHanmu3 ABWKEHHS TN TOJIBKO TOJ ISHCTBUEM CHIIBI
TSXKECTH — CBOOOJIHOTO TaICHUSL.

OOBsICHEHHE HE3aBUCUMOCTH YCKOPEHUS CBOOOTHOTO
MaJieHusl OT Macchl Tea.

OlieHKa BeTMYUHBI CHIIBI TATOTEHUS, ACHCTBYIOIIEH
MEXIy ABYMs TeJdaMH (s pa3HBIX Mace).




AHann3 IBMXEHU HEOECHBIX TEII MO JEWUCTBUEM
CHJIBI TATOTEHHS (C UCIIOIb30BaHUEM
JOTIOTHUTETHHBIX UICTOYHUKOB HH(OPMAIHNH).
Pemenne 3amad ¢ HCIOJIB30BaHUEM 3aKOHA
BCEMHPHOTO TATOTCHUS U (OPMYIIBI TS pacuéra
CHJIBI TSDKECTH.

AHaIM3 OPUTHHAIILHOTO TEKCTA, OMUCHIBAIOIIETO
TIPOSIBJIICHUS 3aKOHA BCEMUPHOTO TATOTEHHS;
BBITIOJIHEHUE 3aJaHUN N0 TEKCTY (CMBICIOBOE
YTCHHE).

Habnronenue u 00Cyx/IcHUE OTBITOB IO U3MEHECHHUIO
Beca TeNa MPU YCKOPEHHOM JIBWKEHUU.

AHanu3 ycIoBHiA BOSHUKHOBEHISI HEBECOMOCTH H
Meperpy3Ku.

Pemenne 3ama4 Ha onpezieTieHrE Beca Tella B
Pa3IUYHBIX YCIOBUSX.

AHanus cui, JeHCTBYIOIIMX Ha TEJI0, OKOsIIEecs Ha
omope.

OrnpeiesieHne EeHTPa THKECTH Pa3TUIHbIX TeJ

3aKOHBI COXpaHEHUSA
(10 w)

HNmnynsc Tena. 3MeHeHne umiynbca.
HNmmynbe cunsbl.

3aKOH COXpaHEHUS UMITYJIbCA.
PeaxkTtuBHOE ABMKEHHE.
Mexanunueckasi padoTa U MOIIIHOCTb.
PaboTa cun TsbKecTH, yIpyrocTH,
TpeHus. CBsA3b SJHEPIUH U PaOOTHL
IlorenumanbHas 3Heprus Tena,
MOJHATOI0 HaJ MOBEPXHOCTHIO 3EMJIU.
IToTeHnManbHas SHEPTHsl CXKATOM
MIPYXKUHBI.

Kunernueckas sneprus. Teopema o
KHHETHYECKOW YHEPTUH. 3aKOH
COXpaHEHHsI MEXaHUYECKON SHEPTUH

H3mepeHne MOLHOCTH.

N3mepenune noTeHIualbHON 3HEPTUH YIIPYTO
JehOpMHUPOBAHHON TIPY>KUHBI.

N3mepeHne KNHETUYECKOW SHEPTUH Teja 110 AJIMHE
TOPMO3HOTO IMyTH. DKCIEPUMEHTAIbHOE CPABHEHUE
HU3MEHEHHUS TOTEeHIIUAIbHON U KHHETUYECKON S3Hepruit
TeNa MpU ABIKEHUH 10 HAKIIOHHOM MIOCKOCTH.
DKclepuMeHTalbHasl TPOBEpKa 3aKOHA COXPAaHEHUS
MEXaHHUYECKOW SHEPTHH IPH CBOOOIHOM IMaJICHUH.
IIpumMeHeHMe 3aKOHA COXPAaHEHUS MEXaHUUECKOH
SHEPTUU AJIs pacuéra NOTEHIMAIBHOMN U
KUHETUYECKOM dHEPTruil Tena.

Pewenue 3aaa4 ¢ UCMoIb30BaHUEM 3aKOHA
COXpaHEHMsI MEXaHUYECKOH dHeprun

Pa3znen 9. Mexannuyeckue KojedaHus u BOJHbI (15 4v)

Mexaanueckne
kosiebanus (7 1)

Kounebarenproe nBrmxenne. OCHOBHBIE
XapaKTEePUCTUKHU KOJEOaHUIi: IEpHOI,
4acTOTa, aMIUINTya. MareMaTHuecKuit
U NIPY)KUHHBIA MasTHUKH.
[IpeBpateHue suepruu

IIPY KOJIe0aTEeILHOM JIBIIKEHUH.
3aryxaromue KoyiebaHusl.
Brinyxennsie konebanus. Pesonanc

Hab6mrogenue xojie0anuii o AeACTBUEM CHUIT
TSKECTH U YIIPYTOCTH U OOHApYKEHHUE TTOI00HBIX
KoJIeOaHHUH B OKpY)KAIOIIeM MUpe. AHAIHI3
KoJicOaHU! TPy3a Ha HUTH U Ha MIPY)KUHE.
Omnpenenenne 9acTOTH KOJIEOaHNH MaTeMaTHIeCKOTO
U IPY)XKUHHOTO MassTHUKOB. HaOnronenue u
0OBsSCHEHUE SBJICHHS pe30HAHCA.

HccnenoBanue 3aBUCUMOCTH MTEPUOIA KOJICOaHMIA
MOJIBEIIEHHOTO K HUTH Tpy3a OT JUIMHBI HUTH.
[IpoBepka HE3aBUCHUMOCTH TIepHOIa KoeOaHui
rpy3a, IOJIBEUIEHHOTO K JIEHTE, OT MacChl Ipy3a.
Habnronenue u 00cyx/IeHIE OTBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh IIEpUO0/Ia
KoJIe0aHUH TPYXKIMHHOTO MasTHHKA OT MaccChl rpy3a
HKECTKOCTH MPYKUHBL. [IpuMeHeHne
MaTeMaTH4YeCKOTO U MPY>KUHHOTO MasiTHUKOB B
Ka4yecTBe MOJIEIEH I OIMCaHUs KOJeOaHuil B
OKpyXaromieMm mMupe. Penienue 3aa4, CBSI3aHHbIX C
BBIYHCIICHUEM WJIA OLIEHKOW YacTOTHI (TIEpHoa)
KoJIeOaHU

Mexanuueckue
BOJIHBL 3BYK

(84)

CBolicTBa MEXaHWYECKUX BOJIH. J[JInHA
BOJHBL. MexaHn4YecKue BOJIHBI B
TBEPAOM TeJle, CEHICMUUECKHUE BOJIHBI.
3ByK. ['pOMKOCTb 3ByKa U BBICOTa TOHA.
Otpaxenue 3Byka. UTHPpa3ByK u

YJIBTPa3BYK

OOHapy)XEHUE U aHAJTU3 BOJHOBBIX SIBIICHUI B
OKpYXKaIOIIeM MHUPE.

Habnromenue pacrpocTpaHeHHs TPOIOIBHBIX U
[TOTIEPSYHBIX BOJIH (HA MOJE/IH) U OOHAPY)KEHHE
aHAJIOTMYHBIX BUJIOB BOJIH B IPUPO/IE (3BYK, BOISHBIC
BOJIHBI).

BbruriciieHue JJIHHbBI BOJIHBI U CKOPOCTH
pacnpoCTpaHEeHUs 3BYKOBBIX BOJIH.
DKCIepUMEHTAIBHOE OTIPE/IeNICHUE MPaHHUI] YaCTOTHI
CHBIIIAMBIX 3BYKOBBIX KoJeOanwmii. Habmronenue
3aBUCHMOCTHU BBICOTHI 3BYKa OT YaCTOThI (B TOM




YHCIIE C UCTIONIb30BAHUEM MY3bIKaTbHBIX
UHCTpYyMeHTOB). HaOroieHre u 00bsACHEHUE SBIICHUS
aKyCTHYECKOTO Pe30HaHCa. AHAIIN3 OPUTHHAIIBHOTO
TEKCTa, MOCBSIIEHHOTO UCIIOIH30BAHMUIO 3BYKa (MIIH
YIBTpa3ByKa) B TEXHUKE (9XOJIOKAIHsI, YIbTPa3BYK B
MEJIUIIMHE U JIp.); BBIOJHEHHE 3aIaHUH 110 TEKCTY
(cMBICTIOBOE UTECHHE)

Paznea 10. Dj1eKTPOMATHUTHOE MOJI€ U JeKTPOMATHUTHbIE BOJHBI (6 1)

OJEeKTPOMAarHUTHOE | DJIEKTPOMAarHUTHOE IOJIE. [TocTpoenne paccyxaeHnH, 060CHOBBIBAIOLIIX
oJie 1 OneKkTpoMarHuTHbIE BOTHBL. CBOICTBA | B3aMMOCBSI3b JIEKTPHUECKOTO U MATHUTHOTO TTOJIEH.
OJICKTPOMAriuTHLIC OJICKTPOMAriuTHLIX BOJIH. IIxana 9KCHepl/IMeHTa.HLHOC N3YyUCHUC CBOMCTB
BOJIHBI JIEKTPOMArHUTHBIX BOJIH. 3NIEKTPOMArHUTHBIX BOJH (B TOM YHCIE C TOMOIIBIO
(6 9) Hcnonp3oBaHue 31€KTPOMArHUTHBIX MOOHMIIBHOTO TenedoHa). AHAIN3 PEHTT€HOBCKUX
BOJIH JIJIsI COTOBOM CBSI3H. CHUMKOB YeJIOBEYECKOT0 OpraHu3Ma.
DJeKTpOMarHuTHas IPUPO/IA CBETA. AHanu3 TeKCTOB, ONMCHIBAIOIINX MPOSBICHUS
CkopocTts cBeTa. BosHOBEIE cBOMCTBA 3JIEKTPOMArHUTHOTO U3JIy4EeHUs B IPUPOJE: )KUBbIE
cBeTa OPraHU3MbI, U3JIy4eHHsI HEOECHBIX Tel (CMBICIOBOE
YTCHUE).
PacniozHaBaHue U aHanU3 pa3nUUHbIX IPUMEHEHUH
3JIEKTPOMAarHUTHBIX BOJIH B TeXHUKe. Penienue 3anaq
C MCHOJIb30BaHNEM (HOPMYIT TSI CKOPOCTH
3JIEKTPOMATrHUTHBIX BOJIH, JUTHHBI BOJHBI 1 YaCTOTHI
CBeTa
Pa3nes 11. CBeroBble siBjieHus (15 4)
3aKoHBI Hcrounuku ceera. Jlyuepas Habnronenue onsITOB, AEMOHCTPUPYIOIIKX SBJICHHUE
pacnpocTpaHeHus Mozenb cBeta. [IpsamonnHelinoe MPSIMOJIMHENHOTO pacpOCTPAaHEHUs CBETa
ceeta (6 9) pacmpocTpaHeHHe CBETa. (BO3HHKHOBEHHE TCHU U MOJITCHHU), U X

3armenus Comana u JIyasl. OTpaxeHue
cseta. [Tnockoe 3epkano. 3akoH
oTpaxkeHus cBera. [IperomieHue cBera.
3akoH npenomienus csera. [lonHoe
BHYTPEHHEE OTPAKCHHUE CBETA.
Hcnonp3oBaHne BHYTPEHHETO
OTPaXKEHUSI B ONITHYECKUX CBETOBOJIOB
BHYTPEHHETO OTPAKEHUS OTITHIECKUX
CBETOBOJIOB

MHTEPIPETAIHS C UCIOJE30BaHUEM TIOHSTHUS
CBETOBOTO JIy4a.

OO0BsICHCHHE U MOJCIMPOBAHUE COJTHEUHOTO U
JIYHHOTO 3aTMCHHU.

HccnenoBanue 3aBUCUMOCTH yTIa OTPasKEHUS
CBETOBOTO JIy4a OT yIJIa MaJeHus.

W3y4yenune cBOHCTB M300paXKeHUs B IIJIOCKOM 3epKajle.
Habnronenue u 00bsICHEHHE OTIBITOB TI0 TOTYISHHIO
M300pakeH B BOTHYTOM U BBITTYKJIOM 3€pKajiax.
Habmronenne u 00bsICHEHHE OILITOB 110
MIPETIOMJICHHIO CBETA Ha TPAHUIIEC PA3IMIHBIX

Cpe,u, B TOM YHCJIC OIIBITOB C IIOJIHBIM BHyTpeHHI/IM
OTpakKeHUEM.

HccnenoBanue 3aBUCUMOCTH YIJIa PEIOMIICHUS OT
yTJia MaJeHusl CBETOBOTO JIyda Ha TPaHHIIe
«BO3JIYX—CTEKIIO».

Pacrio3HaBaHue SIBIEHUI OTpa)XeHUsI U IPEIOMIICHUS
CBETa B IOBCEIHEBHOM KU3HU. AHAIN3 U 00bICHEHHE
SIBJICHUS] ONITUYCCKOTO MHUPaXKa.

Pemenne 3ama4 ¢ MCIOJIB30BaHUEM 3aKOHOB
OTPaKCHUS M MIPEJIOMIICHUS CBETa

JIMH3EI ¥ ONITHYECKHE

JIun3a, X0 Tydel B JIUH3E.

[Monyuenne n3o0paxkeHunit ¢ MOMOIIBIO cOOMparoIei

puOopsI (6 1) OnTHnueckas cucreMa. 1 PacCEHBAIOUICH JIFH3.
Onruueckue npubopsl: Goroanmnapar, Onpenenenne GoKyCHOTO pacCTOSIHUS M ONTHYECKOH
MHKPOCKOT M Tesieckor. [ a3 kak CHJIBI COOMPAIOIIEH JTUH3BL.
omnTH4eckas cucrema. bimsopykocts AHam3 ycTpoHCTBa U PUHIIKIIA ICHCTBUS
U TATbHO30PKOCTh HEKOTOPBIX ONTUYECKUX MPHOOpPOB: (oToanmnapara,
MHUKpockomna, Teneckomna (MC — Ouonorus,
acTpOHOMHS). AHAIN3 SIBIEHUH OJN30PYKOCTH 1
JATEHO30PKOCTH, IPUHIAIIA ASHCTBHS 09K0B (MC —
OuoJsorus)
Paznoxenue Paznoxxenue 6esoro csera B CIEKTP. HaGmonenue o pasinosxeHuro 0esoro cBeTa B CHEKT.

6emnoro cera
B criextp (3 1)

Omnsitel HeroToHA.
CrnoeHre CIIeKTPaTbHBIX I[BETOB.
Hucnepcus ceera

Habnronenue u 00bsICHEHHE OTIBITOB TI0 TOTYISHHIO
0eJIoro CBEeTa MPH CIIOKEHHUU CBETA PAa3HBIX IIBETOB.
[IpoBenenre u 0OBSICHEHHE OTBITOB IO BOCTIPUSATHIO
[[BETa MPEIMETOB IPH UX HAOIIOICHUH Yepes
LBETOBBIE (DMIILTPHI (LIBETHBIE OUKH)

Pa3nen 12. KBantoBble siBiaenus (17 1)




Hcnyckanune

U MOTJIOICHHUE CBCTA

aTOMOM
(4 1)

OmnriTe! Pesepdopaa n nmanerapaas
Mojenb atoma. Mogens aroma bopa.
Hcnyckanme 1 IOTJIONICHUE CBETa
aromoM. KBaHTEI. JInHEHUaTEIC
CIEKTPHI

O6cyxaenne menu onsIToB Pesepdopaa mo
HCCIIEJOBaHUIO aTOMOB, BBIJIBHYKEHUE THIIOTES O
BO3MOJKHBIX PE3y/IbTaTaX OIBITOB B 3aBHCHMOCTH OT
MIPEATIOIaracMoro CTpOCHHUS aTOMOB,
(bopMyIHpOBaHUE BBIBOJOB U3 PE3YJIETATOB OBITOB.
OO6cyxIeHre TPOTHBOPEUHil TUITAHETAPHOH MOJIEIIH
aToMa U OCHOBaHUU A runote3bl bopa o
CTallMOHAPHBIX OpOHTaX AeKkTpoHOB. HabmoneHne
CIUIOLIHBIX U JINHEHYATBIX CIIEKTPOB U3ITyYEHHS
pasnuuHbIX BeriecTB. OObICHCHHE JINHEHYATHIX
CHEKTPOB M3IIyYCHHS

Crpoenue
aTOMHOTO $/Ipa
(6 9)

PagnoaktuBHOCTH. Anb(ha-, Oeta- u
ramMMma-u3IydeHusl.

Crpoenune atomHoro sapa. HykinonHas
MOJ€Nb aTOMHOTO siapa. M30Tonsl.
PanmoakTiBHBIE IpeBpaIICHUS.
Ilepuon nonypacnana. JlelictBust
PaANOaKTHBHBIX M3ITy4YCHUH Ha JKUBBIC
OpTaHU3MBI

O0Ccy)IcHIE BO3MOXKHBIX THIIOTE3 O MOJICIISIX
CTPOCHUS spa.

OmnpeneneHne cocTasa siiep Mo 3aJaHHBIM MacCOBBIM
Y 3apsJI0BBIM YHCIIaM U 110 TIOJIOKEHUIO B
neproaAndeckoit cucreme anemMeHToB (MC — xumus).
AHan3 U3MEHEHHSI COCTaBa SIpa U €ro TMOJI0KCHUS B
TIEPUOANIECKOM CHCTEME TIPH O-PaJHOAKTHBHOCTH
(MC — xumus). MccnemoBanue TPEKOB 0-9aCTHII IO
TOTOBBIM (OTOrpadHsIM.

OOHapyXeHHE U U3MEPEHUE paTualliOHHOTO (OHA C
TIOMOIIBIO IO3UMETPA, OLIEHKA €r0 HHTEHCHUBHOCTH.
AHanmu3 OHOOTHYECKUX U3MEHEHHUH, IIPOUCKOIAIITIX
OJI ISHCTBUEM palMOaKTHBHBIX M3nydeHuit (MC —
ouonorus). Mcrosib30BaHne paiioaKTUBHBIX
u3nydeHuit B mequnuae (MC — Ouonorus)

Slnepusbie
peaxuu (7 9)

SlnepHbie peakuuu. 3aKOHBI
COXpaHEHHUS 3apsI0OBOTO U MAaCCOBOTO
Yyyucell. DHEPIus CBSI3U aTOMHBIX SIED.
Cas13b Macchl U SHepruu. Peakuyu
CHHTE3a U JIeNleHu siep. Mcrounnkn
sHepruu ConHna u 3BE31. SAnepHas
SHEepreTuka

Pemenue 3ana4 ¢ UCNIOIB30BaHUEM 3aKOHOB
COXpPaHEHHsI MaCCOBBIX M 3apSAA0BBIX YHCET Ha
OTIpeJIeNIeHNe Pe3yabTaTOB SIEPHBIX PeaKlnii; aHaIN3
BO3MOKHOCTH UM HEBO3MOXKHOCTHU SAEPHON
peaKnum.

O1eHKa SHepruy CBA3U SAEP € UCIOJIb30BaHUEM
(bopmynb

OnHmTelHa. OOCYXIEeHNE NePCTIEKTHB
HCIOJIH30BAHHUS YIIPABIIEMOTO

TepMOsIIepHOTO cuHTe3a. OOCYXIeHHE TPEUMYIIECTB
1 9KOJIOTHYECKUX TPOOJIeM, CBSI3aHHBIX C SJICPHOM
sHeprerukoit (MC — skosorus)

IMoBTOPHUTEILHO-00001IAI0IIHI MOTYJIb (9 1)

CucremaTu3anus
u 00001IEeH e
MPEIMETHOTO
COJICpXKAHUS

U OIIbITa
JIEATENLHOCTH,
MIpHOOPETEHHOTO

TIPY U3Yy9EHHUU BCETO

Kypca QU3UKH

Obo06merne coaep kanus KaKI0ro 13
OCHOBHBIX Pa3JIeNIOB Kypca (hHU3UKH:
MeXaHUYeCKue, TEIUIOBLIE,
AJIEKTPOMATrHUTHBIC, KBAHTOBEIC
sBieHus. HaydHblil MeTO/ NO3HAHUSA U
€ro peann3anus B QU3MIECKuX
HCCIIEIOBAHUSIX.

CBs13b (PU3HUKH U COBPEMEHHBIX
TEXHOJIOTHH B 00JTaCTH Mepenadn
nH(popMaImH, SHEPreTHUKE, TPAHCTIOPTE

Brmonnaenne yaeOHbIX 3a1aHui, TPeOYIOMMIX
JIEMOHCTpaIuK KOMIIETEHTHOCTE!],
XapaKTepU3YIOMIHUX €CTECTBEHHOHAYIHYIO
IPaMOTHOCTB!

-IIPUMEHEHUS TTOJTyYeHHBIX 3HAHUN JJIS1 HAyIHOTO
00BbsicHeHNS PU3NIECKHX SABIICHUH B OKpYKaromeH
IIPUPO/JIE U IOBCEAHEBHOM JKU3HH, a TaKXKe
BBISIBJICHUS (PU3NIECKIX OCHOB Psi/ia COBPEMEHHBIX
TEXHOJIOT U,

- IPUMEHEHHS OCBOEHHBIX IKCIIEPUMEHTAIIBHBIX
YMEHHH Il Hcciie[oBaHus (PU3MUECKUX SIBIICHHUH, B
TOM YHCJIE JUISl IPOBEPKHU THIIOTE3 U BBISABICHUS
3aKOHOMEPHOCTEH.

Pemenue pacy€THbIX 3a/1a4, B TOM YUCIIE
MIPEATIONAraroNIiX HCIOIb30BaHNE (HH3MUECKOH
MOJIENM U OCHOBAHHBIX Ha COAEPKAaHUU PA3TUUHBIX
paszenoB Kypca ¢Gu3uKH. BrInonHeHne u 3amura
IPYNIIOBBIX WIM UHAUBUAYAIbHBIX IPOEKTOB,
CBSI3aHHBIX C cOAepKaHNeM Kypca QU3HKH




OINIMCAHHUE

YYEBHO-METOJUYECKOI'O n MATEPUAJIBHO-TEXHUYECKOI'O

OBECIIEYEHUS OBPA3OBATEJIBHOI'O ITPOLIECCA
Texnuveckue cpeacTBa 00y4yeHust

HanmeHnoBanue KonuuectBo
Hoytbyx 2
ITpoexTop 1
Oxpan 1
Yueonoe odbopyroBanue
IleuaTHble NocoOus
Bun HaumenoBanue
o0opynoBaHus
IIporpammsl, 1. TlpumepHBIe TporpaMMbl OCHOBHOTO oOmiero oOpasoBanus. Pwusuka. EcrtecTtBo3Hanume.- M.:
YIeOHHUKH IIpocsemenue, 2009 (CtangapThl BTOPOTO MOKOJICHUS).
2. OyHpamMeHTalnbHOE SAPO cojepkaHusi obmiero obpasosanus/ nox pexa. B.B. Koznosa, A.M.
Konpgakosa, M., [Ipceemenue, 2009.
3. IlpumepHas mporpamMma OCHOBHOTO 0o0miero o6pazoBanus no ¢usuke, aBTopsl H.K MapTtreiHoBa,
H.H. UBanosa, 2007.
4. ®duzuka. 7-9 knaccel: paboune nporpammsl 1o yaeOHukam A.B. IIépeimkuna, E.M. I'yTHUK/ aBT.-
cocrt. I'.I'. TenmtokoBa.- Bonrorpaa: Yuurens, 2014.
5. OreHka KauecTBa MOJATOTOBKH BHITYCKHHKOB OCHOBHOW mIKouIbl 110 ¢u3uke/Coct. B.A. Koposun.-
M.:JIpoda, 2001.
6. ®usnka. 7 kmacc: yueOHHK [Uis oOmieoOpa3oBarenbHBIX yupexaeruid /A.B. TI€peimkun.- M.:
Jpoda, 2012.
®usuka. 8 Kracc: yueOHuK 11t obmeodpa3oBarenbHbIX yupesxkaeruid /A.B. Tépsimkua.- M.: [Ipoda,
2013.
7. 7. ®usuka. 9 Kki1.: yaeOHHK 1151 00111600pa3oBarenbHbIx yupexaeuuii /A.B. T1épeimkun.- M.: Ipoda,
2013.
Mertoanueckas 1. B.W. Jlykamuk, E.B. iBanoBa. CoopHUK 3ama4 1o ¢usuke. 7-9 xi. - M.: [Ipocsemenne, 2010.
JuTeparypa -240c.
Jwnnaxruaeckuit 2. A.B. I1éppiikun. COopHUK 3a1a4 1o (usmke: k yueOHukam A.B. [1éperikuHa u ap. «dusuka. 7
Marepuan Kiacey, «dusuka. 8 kinacey, «®@usuka. 9 kinacey (M.: Ipoda): 7-9-it kin./A.B.I1épeimkun.-6-¢ u3.,
ctep. - M.: Ok3amen, 2012. - 190 c.
3. A.E. Mapos, E.A. Mapon. KonrponsHsle TecTsl o pusuke. 7-9 ki. - M.: [Ipocsemenne, 2010.
- 79c.
4. Marepuaisl i TOATOTOBKH ydamuxcs K THA.
[Tudpossre KommakT- auck as1st npoBeaeHus IPOBEPOYHBIX HHTEPAKTHBHBIX TECTUPOBAHUN M KOHCTPYKTOP TECTOB,
oOpasoBarenbHbie | cepusi TeCTOBBI KOHTPOIb, 7-9 KIIACCHI, U3]T. «Y YUTEIIb»
pecypcHl OnexTpoHHBIE TabIHIEI IO (u3nKe 7,8,9 Kiaccel,
[Tosub1ii MHTEpaKTHBHBIN Kypc ¢usnku 7-11 kinaccoB «OTkpbITas puznkay, OO0 «DPu3nKoH»;
Kommaxkr- auck " oT myra 1o na3zepa’ HHTepaKTUBHAS SHIIMKIIOTICIHS;
Bonpmas sunmknonenus Kupunna 1 Medoaust - coBpeMeHHast pOCCHICKasi SHIUKIOTCHS;
BupryanbsHas nadoparopus «Kusast puzukay;
Bubmmoteka HarnsanHeIx mocobuit dusuka, 7-11 xmace, «Popmozay;
BubnroTeka »JeKTPOHHBIX HATJISTHBIX TocoOuit «dusuka 7-11 kiacce»;
YuebrHoe >nexTporHOoe n3ganne @usnka 7-11 kmaccel, npakTHKYM «DH3UKOH»
Tabmuier Kunemaruka MatepuaibHON TOUKH.

3akoH nBwxeHus. [lepemenienue.

Ckopoctb. PaBHOMEpHOE IIPSIMOJTMHEHHOE ABUKEHHE.

Yckopenue.

PaBHOnepemenHoe nBrkeHue. ['paduku 3aBUCMMOCTH ITyTH, TIEPEMEILEHHUs, CKOPOCTH M YCKOPEHHUS OT
BpPEMCHU.

Kunematuka BpalaTeJIbHOTO ABUKCHUA.

Kunematnka koe6aTeIbHOTO TBIKECHUS.

3akons! HetoToHa.

3aKOHBI BCEMHPHOTO TSTOTEHHUS.

Cuna TspKecTH.

Cuna ynpyroctu. Bec tena.

Cuna TpeHusl.

3akoH coxpaHeHnus. JIuHaMuKa epruoIM4ecKOro ABIKEHUS. 8 MIIakaToB 3aKOH COXpaHEHUsT UMITYJIbCa.
Pa6ora cubl.

[oTeHmmansHast SHEPrHUs.

AGCOIOTHO HEYIIPYToe U yIPyroe CTOIKHOBEHUSI.

JIBIOKEHUE TN B TPABUTAIMOHHOM TIOJIE.

Jlnnamuka cBOOOAHBIX KOJIEOaHUH.




KonebarensHas crcrema o A€HCTBUEM BHEITHUX CHIIL.

Brinyxnennble konebanus. PezonaHc.

MonekynspHo-kuHeTHIecKas Teopus. 10 makaToB. bpoyHoBckoe nmxenue. Auddy3us.
ArperatHoe COCTOSIHUE TeJl.

Omsat M TepHa.

[kaner TeMmepatyp.

JlaBrieHne nyueanbHOTO rasa.

3akoH boinsa-Mapuorra.

3axoH I'eit-Jlroccaka.

3axon Hlapms.

ITnaBnenue. Ucnapenue. Kunenue.

IToBepxHOCTHOE HaTsDKeHHE. KanumispHOCTS.

TepmoauHamuka. 6 1akatoB. BHyTpeHHsIsI 3HEprus.

Pabora ra3a B TepmoauHamuke. [lepBoe Hauano TepMoIMHAMKKH. BTopoe Havyano TepMoJMHAMUKH.
AnmabaTHBIH TIpo1iecc.

Huxn Kapno.

OneKTpocTaTHKa. § IMIAKATOB. DICKTPU3AIMS TEIl.

OnbiT Musunkesa.

3akon KymnoHna.

HanpsokeHHOCTD AJIeKTPOCTaTHIECKOTO TTOJIS.

[TpOBOAHUKH M TUINEKTPUKH B DIIEKTPOCTATHUECKOM MoJie. [loTeHnman 31ekTpocTaTu4ecKoro moJis.
KonneHncaropsl.

DHeprus 3J1eKTPOCTATUYECKOTO MOJISL.

OnekTpoauHamuka. 10 miakaTos.

Onextpuueckuid Tok. Cuia Toka.

Conpotusienue. 3akoH Oma I y4acTKa Ieru. 3aBUCUMOCTb COIIPOTUBIICHUS ITPOBOJHHUKA OT
temnepatypbl. CoelMHEHHE TIPOBOTHUKOB.

OJIC, 3akon Oma jy1s MOJTHOM LeTH.

3akon J[xoyms - Jlenna.

DJIeKTpOMarHNTHAsI HHAYKLIUS.

O/1C mHAYKINHU B ABIKYIIEMCS TPOBOAHNKE. THAYKTHBHOCTE. CaMOMH YKITHSL.
DJIeKTPOMAarHUTHOE TIOJIE.

KBanroBas ¢usmka. 8 miakatos. TemioBoe U3ry4eHHe.

DoTtordpexT.

KopmyckynapHo-BosHOBOI nyanu3M. BomHoBbIe cBoiicTBa yacTull. [ImaHerapHas Mojenb aToMa.
ATOM BomOpOIA.

Wznyuenne u noriuolieHue ceera aromom. Jlasep.

Harnsaneie mocobus no ¢pusuke 7 xknacc.20 mrakatoB @u3ndeckue BeTUIUMHBL. 3Mepenns
(pU3MUECKUX BEINYNH.

Crpoenue BermecTBa. MOJIEKyIBI.

Huddysus.

B3anmHoe MpUTSDKEHNE U OTTAIKHBAHHE MOJIEKYIL.

Tpu cocTossHUS BEUIECTBA.

Mexannueckoe 1BrxeHre. PaBHOMepHOE 1 HepaBHOMepHOe JBrkeHue. CkopocTs. EnuHnIbI
ckopoctu. Pacuer mytu u BpeMenu aBwkeHus. Muepuus. Bzanmopelicteue ten. Macca tena..
IInoTHOCTH

Curna.

Cuia TshKecTH.

Cuna ynpyrocrH.

Cuia TpeHus.

HaBnenue.

ATMochepHOe naBleHue.

ITopuiHeBoil 1 )KUAKOCTHBIN HAcOC.

Mexanndeckas pabota. MOIIHOCTb.

Poryar. MoMeHT cuitbl.

KoadduimeHT mosie3Horo AeiCTBHs.

[ToTeHumansHas 1 KWHETHYECKAst YHEPTHSL.

AcTpoHOMUSL.

AcTpoHOMUYECKHE HAOMIONEHHUS U TeslecKoIbl. COTHeUHbIE U JIyHHbIE 3aTMeHus1. OpOuTaTbHbIE
CTaHIHH.

KocMuueckue momneTsl.

ConHeuHas cucTeMa.

3eMJIs B KOCMHUYECKOM IpocTpaHcTBe. [InaHeTsl.

CITyTHUKH TIIIAHET.

Maunsie Tena ConHeuHoi cucteMbl. PagroactpoHoMust.




CriekTpaibHBIE HCCIIEOBAHUS.

3Be3IbI.

Huarpamma «CrexTp - cBeTUMOCTE». CTpOEHHE OCHOBHBIX 3BE3I.
JIBOliHBIE 3BE3/IBI.

[TepemenHblI€ 3BE3/IbI.

Counnize.

ConHeuyHast akTUBHOCTb.

Hama ranaktuka. BHeranakruueckass aCTpOHOMUSL.
Kapra 3Be3mHOrO Heba

Tabnuma MeneneeBa

Tabnuma mpocThIX Yucem

KpatHbie 1 101bHBIE TPUCTABKH.

OcHOBHBIC (PM3UICCKUC BETUINHBIL.

[ITkasa JIeKTPOMArHUTHBIX KOJIeOaHHH.

Cnucok o0opynoBaHusi B kabuHeTe ¢pusuku (1adopatopus Gpuznku).

O0opynoBanue u NpuGOPHIL.

Howmenknatypa yue6HOT0 000pyA0OBaHUS 10 (PHU3HUKE OTPEACISIETCS CTaHAapTaMH (PH3HIECKOTO 00pa3oBaHMUs,
MHHHMYMOM COJIepKaHus y1eOHOTO MaTepuaia, 6a3ucHOW mporpaMMoi o01iero oopa3oBaHusI.

JU1s TOCTaHOBKYM IEMOHCTPAIIMA JOCTaTOYHO OJHOTO SK3EMIUIIpa 000pyIoBaHus, IS (HPOHTATIBHBIX 1aOOPATOPHBIX
paboT He MeHee 0JJHOTO KOMIUTIEKTa 000pyIOBAHUS Ha JBOMX YJaIUXCSL:

OnTtuka

BrITHYTHIC 3€pKaiia Ha TTOJICTAaBKeE.
JleMoHCTpanmoHHbIH HabOp MO OITHKE.
KommiekT 1abopaTOpHBIiA 1O ONITHKE
JIvH3a Ha MOJICTaBKe.

Jlyna.

Jlyna Ha IOJCTaBKe.

MaroBsle cTeka.

Muxkpockon

Mogenb «3emis - ComHie.

Habop mudpaxmmonnsix pemerok Habop muH3.
Ocserurens OTIL

[TnockonapasnienbHble CTEKISHHBIC TIPU3MBI
Crpobockor.

®doToannapar.

Mexanuka

Bbiok

Becwr mpyxunnsie Bexa 1,5 m
JBycTopoHHMI OQIUTHCTUIECKUH MTHUCTOJET
JepeBsiHHble OpycKu

JuHamoMeTp 1€eMOHCTPAMOHHBII
Junamometp nadoparopusiii 0-5 H
Huramometp nemoHcTpammoHHsnii 0-5 H.
Junamomertp naboparopuslii 0-4 H XKeno6
MuaukaTop 4acoBOTO TUMA

MammHa BotHOBast Men3yna (Anmnosa).
Mogenp pakeTsl AEHCTBYIOIIAS

Habop rpy30B 1eMOHCTpaIMOHHBIH

Habop rpy30B 1a00paTOpHBI.

Habop kepaMuyecKnX MarHUTOB.

HaGop mMarHutoB n1yroo6pasHbix

Habop MarHuTOB MOJIOCOBBIX

Habop mo crartyke ¢ MarHUTHBIMH JI€pKaTeIsIMU
Ppiuar geMoHCTpallMOHHBIN

Prraar nabopatopHbIi

CexyHHBIA MasgTHUK

Tenexka caMOIBHKYLLIASCS

Tpubomerp

YpoBeHb roprU30HTAIBHBII
HItaHreHINpKYyIH

DJIEKTPOIMHAMHUKA U MarHeTH3M
AMnepMeTp IEMOHCTPAUOHHBIN
Awmniepmetp 1abopaTopHbIit

Barrmerp neMoHCTpalMOHHBII

Kittou nemMoHCTpannoHHBIH

Kittou maboparopHsrii

Komnac

Konnencarop nepeMeHHOH eMKOCTH
Jlamnouku 1abopaTopHbIC

MarasuH COIpOTUBIICHUI

MarasuH COnpoTHUBIEHUH.

MarauTtHast cTpelika.

MuKpOoMyITETUMETP IHPPOBOI
MusutnaMnepmerp J1adopaTopHbIi

Mozenb MOJEKYISIPHOTO CTPOCHUSI MarHUTa
Monenb paanonpreMHHKA IETEKTOPHOTO
Mojenb 35eKTpoBUraTeNst

Monenb 3MeKTpogBUTraTeIIs

Mogenb 351eKTpocyeTYNKa

Habop razonamnoxHeHHBIX TPyOOK

Habop mo anexTpoan3y (1eMOHCTpalMOHHBIN)
Hab6op 1o anektposnzy «DIeKTPOIUT
HaGop 1o 351eKTpon3y ¢ YroJbHBIMHA 3JIEKTPOIAMH.
Habop 1o anexrpocTaTtuke

Ocumtorpad

[TnuTKa snexTpuyeckas

[pubop mst nemoHcTpamy npasuia JleHna
Pamxa BpamieHust B MArHUTHOM HOJI€ 3eMITH
Pesuctopsl 1abopaTopHbie

Peocrat maGopaTtopHbIit

Peocratsl JACMOHCTPAIIUOHHBIC

Peocratsl pa3HOTO CONPOTHUBICHUS
PeocTaTsl pa3HOro CONPOTUBIICHUS
Criupanb-pe3ucTop rabopaTopHas
Cnupanb-pe3ucTop

CrexinstHHAs ¥ 500HUTOBAS ATOYKH.
CynraHbl 2I€KTPUIECKUE
TepMoconpoTuBiieHHE

Tpaucdopmarop.

TpanchopmaTopsl Ha MAHETIX
DIEeKTPHUYECKII 3BOHOK

DJeKTpOMarHuT pa3OopHbIi

OIeKTpOIeyb.

DIEeKTPOCKOI

OnextpodopHas MaruHa.

Apeomertp

bapomeTtp-anepoun

Benepko Apxumena



BuTOK B MarHUTHOM I10J1€ 3€MIIH Becrul

Burox ¢ Tokom 2 T'urpomerp.

Bononarpesarens Kanopumerp ¢ HarpeBatenem
BousbT™MeTp 1eMOHCTPAIIMOHHBIN KamepTton

BouseT™MeTp 1abopatopHbIi Kanopumerpsr 1abopaTopHbie
I'enepaTtop aneKkTpudecKuil MarneH0yprekue noynapus
I'une3e1 U3 Gonera. Manowmerp.

Hcrounuk nmutanust 1ad0paTopHbII MeH3ypku JeMOHCTpallMOHHbIE
HcroyHuk nmuTaHus 1ab0opaTOPHBINA Men3zypku n1abopatopHbIe.
Karymka "HAYKTHBHOCTH J1a00paTopHas Moznenb ra3oBoii TypOHHBI

OO0pa3oBaTeabHBIE pecypcehl:

Poccuiickoe obpazoBanue. Oenepanbhbiii nopran http://www.edu.ru/

MuHucrepcTBO 0o0Opa3oBanuss M Hayku Poccuiickoit @enepaunu. denepaibHOe areHTCTBO IO 00pa30BaHUIO.
http://www.ed.gov.ru/

Bce obpasoBanue. Katanor ccbutok http://catalog.alledu.ru/

B nomore yuureno. denepanust naTepHeT-06pasosanushttp://som.fio.ru/

Poccniickuii 06pa3oBaresbHbIi moprai. Karanor crnpaBovHo-uH()OPMAHOHHBIX HCTOYHHKOB

http://www.school.edu.ru/

Vuaurens.py — Oenepanus narepHeT-06pazosanus http://teacher.fio.ru/

OOGmecTBeHHBINH peUTHHT 00pa30BaTENbHBIX MEKTPOHHBIX pecypcos http://rating.fio.ru/

HuTepHer-pecypesl mo o0y4arommM mnporpammaM JlucraniuoHHOe oOydeHHe — mpoeKT «OTKPBITBI KOJUICIK
http://www.college.ru/

[Mopran uadopmannonnoit nmoauepxkku EI'D http://ege.edu.ru

Bceepoccuiickuii aBrycroBekuii neacoserhttp://pedsovet.alledu.ru/

O6pasosarenbHblii cepep «llIkomnsr B Uatepuer http://schools.techno.ru/

Bce o6paszosanue Mutepuera http://all.edu.ru/

EcrecTBeHHO-Hay4HBIN 00pa3oBarenbHblid mopranhttp://www.en.edu.ru/

YensaOUHCKHUI WHCTUTYT MOBBINICHHS KBATH(PHUKAIINH TIearoTHYeCKUX Kaapos http://www.idppo.uu.ru

MunucTepcTBo 00pasoBanus u Hayku YensObunckoit odnactu http://www.ed.gov.ru/

Karanoru

OnextpoHHble OecriaTHeie Onbmuoreku http://allbest.ru/mat.htm

EctecTBeHHO-HayuHBIlf ~ OoOpa3oBaTeNpHBI  mOpTan  (y4eOHHMKH, TECTHl,  OJHMMIIHAABI,  KOHTPOJBLHEIC)
http://en.edu.ru/db/

DnextponHHas OGuOIHOTEKA cTatel o obpasosanuto http://www.libnet.ru/education/lib/

OnexrponHas oubimoreka «Hayka n rexankay» http://n-t.org/

MeTtoanuyecKue MaTEPHAJIbI

CaiiT mjst ywanuxcsi U npenogasarenein pusuku.Ha caiite pasMeriensl yueOHukn (Gusuku mist 7, 8 U 9 Kiaccos,
COOpPHUKHM BOIIPOCOB M 3a/lady, TECTHI, OMHCAHHUS JabOpaTOpPHBIX paboT. YuuTens 3[ech HaWAyT 0030pbl y4eOHOM
JUTEPaTypbl, TEMAaTHYECKUE M MOYPOYHBIC IUIAHBI, METOIAMYECKUE pa3paboTku. VMeercs TakKe NUCKYCCHOHHBIH KIyO
http://www fizika.ru/

Meroauka ¢usuku http://metodist.il.ru/

Kammyc http://www.phys-campus.bspu.secna.ru/

OO6pasoBarenbHbIi mopTan (HMeercs paszaen « HpopManoHHbIe TEXHOIOTHH B Koje»)http://www.uroki.ru/

JlabopaTopus oOyueHHs (GHU3MKE M ACTPOHOMHH - Bexymias JIabopaTopHsi CTPaHBI MO pa3pabOTKe NUIAKTHKHA H
METOAUKH 0OYYCHHS 3THM MpeIMETaM B cpeHeii mKoste. aer 06CyKIeH s OCHOBHBIX JOKYMEHTOB, PErIaMEHTHPYIOIIIX
¢dusnueckoe obpasoBanne. Bce OHM B MOJHOM BapUaHTE PACIONOKEHBI HA 3THX CTpaHUIA. MOXHO MPUHATH y4acTHE B
obcyxmennu. http://physics.ioso.iip.net/

Hcmonb3oBaHre HHPOPMAIIMOHHBIX TEXHOJIOTHI B IpernoaBanui Gpusuku. Matepuaisl (B TOM YHCIIE BUACO3AMKUCH)
cemuHapa B PAO mo mpo6iieMe ucmop30BaHus HHPOPMAITMOHHBIX TEXHOJIOTUH B MpenogaBaHuu (Gu3uku. COAepKUT Kak
o0l1I¥e TOKJIabl, TaK U JOKIAIbl 0 KOHKPETHBIX MPOrpaMMax U uHTepHeT-pecypceax. http://ioso.ru/ts/archive/physic.htm

Jlabopatopust 00yueHus ¢usuke u acrponomun (JIOuA MOCO PAO) . Marepuasibl 110 CTaHAAPTaM U y4SOHHUKAM IS
OCHOBHOM 1 TOJIHO# cpenHeit mwkosbl. http://physics.ioso.iip.net/index.htm

BupryanbHbIii METOAWYECKUM KaOUHET yunTess Gu3nuku u actporomun http://www.gomulina.orc.ru

Caiit xadeapsl MeToquky npenoaaBanus Gpuznku MITY http://www.mpf.da.ru/

OnbIT padoThI

Bank memarormyeckoro omsita http://www-windows-1251.edu.yar.ru/russian/pedbank/sor_uch/phys/ turina/index.
html

dusuk npencrasiserhttp://www.phizik.cjb.net/

BupTyajbHble INAPraaiKku

Henaem ypoku Bmecte! http://www.otbet.ru/

ABTOMATH3UPOBAHHBIA  B3aMMHBIA  MEPEeBON  pa3HOOOpa3sHbIX  (DU3MYCCKMX  CIUHUI  W3MEPEHHs
http://www.ru.convert-me.com/ru/

IMepuoauyeckue uznanusi B MuTepHeT

http://archive.1lseptember.ru/mat/

http://www.poisknews.ru/



Caiit Yuurenbckoii razerst http://www.ug.ru/

http://www.informika.ru/text/magaz/pedagog/title.html

http://www.aboutstudy.ru/magazine2.shtml

DnexkTpoHHBIN KypHal «Bompocsl MuTepHeT-06paszoBanus» http://center.fio.ru/vio

Hayuno-meroaugeckuit xypHan «Mertomuct» http://www.physfac.bspu.secna.ru/Metodist/

Caiir «Becreitvhttp://www.vesti.ru/fotovideo.html

Karanor BCEX MyOIUKAaIUi B KypHale "KBant" 3a 30 Jer: 1970-1999
http://www.nsu.ru/materials/ssl/text/quantum/182.html

Kypuan Kommerorep B mkosehttp://www.osp.ru/school

XKusas dusuka http://www.int-edu.ru/soft/fiz.html



