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INOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma mo ydeObHomy mpenmery «Dusukay» (mpeamMerHas obmacte «EcTecTBEHHO-
Hay4HBIC TPEJAMETHI»), HAa YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs COCTaBJICHA Ha OCHOBE
TpeboBanuii k pesyapratam ocBoeHuss OOIl OOO, @enepansbHOr0 rocyIapCTBEHHOIO
oOpa3zoBatenbHOro cranaapra (nanee — ®I'OC O0O0), GenepanbHON 00pa30BaTENBHON POTPAMMBbI
OCHOBHOTO obuero obpasosanus (nanee — @OII O00), DenepanbHOit paboueil MporpaMmsl 10
yaeOnoMy nipeametry «dDuzukay (manee — OPII «dusznkay), BKIOUAET MOSICHUTEIBHYIO 3aIUCKY,
colepXaHue OOyueHHs, IUIAHHUPYEMbIe Ppe3ylbTaTbl OCBOEHHMsS MporpaMMbl 1O  (U3HKE,
TEeMAaTHYECKOE  IUJIAHUPOBAHWE, TIOYPOYHOE  IUTAHUPOBAaHHWE, TepedyeHb  (Komudukatop)
pacnpenen€HHBIX MO KJlaccaM IMpOBepseMbIX TpeOOBaHMH K pe3ylbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeIbHONW MPOTpaMMBbl OCHOBHOTO OOIIETO 0Opa30BaHUS W AJIEMEHTOB COJACP)KAHUS IO
¢u3uKe, a TaKKe Ha OCHOBE XapaKTEPUCTHKH IIAHUPYEMBIX PE3yIbTaTOB JYXOBHO-HPABCTBEHHOI'O
pa3BUTHS, BOCIIUTAHUS U COLMANIN3ALINN 00YYarOIIMUXCs, IPEICTaBICHHON B (efiepanbHOIN paboueit
IporpaMMe BOCHHMTAaHUS M TMOJJICKHT HENOCPEACTBEHHOMY IPUMEHEHUIO IIpU peaau3aluu
00s13aTeIbHON YacT 00pa30BaTEIbHON TPOrpaMMbl OCHOBHOTO 0011IeT0 00pa30oBaHUsI.

[Iporpamma mo ¢usuke orpaxkaer ocHoBHble TpeboBanuss ®PI'OC OOO K TUYHOCTHBIM,
MeTanpeIMETHBIM U MPEIMETHBIM Pe3yiIbTaTaM OCBOCHUS 00pa30BaTEIbHBIX IPOrPaAMM.

[Iporpamma mo ¢usuke naéT mpencTaBlieHHE O LEIsIX OOy4eHMs, BOCIIUTAHHUA U PA3BUTHUSA
oOyyaroluxcsi CpelcTBaMu Y4eOHOro IpeaMeTa, YCTaHABIMBAaeT 0053aTeabHOE MPEAMETHOE
COJiepXKaHue, MPEeIyCMaTPUBACT paCIpEeiICHUE €ro Mo KiaccaM M CTPYKTYpPUPOBAaHUE €ro IIo
paszenaM M TeMaM Kypca, 1aé€T pacipeielieHne Y4eOHbIX YacoB 110 TEMAaTHYECKUM pa3zesiaM Kypca
U TIOCJICZIOBATEIILHOCTh MX M3YYCHHS C YYETOM MEXKIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3EH,
JIOTUKU y4eOHOTO Mpoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yUaIOIUXCs; OMpeesieT BO3SMOKHOCTH
npeaMeTa Ui pealn3alnuu TpeOOBaHUHN K pe3ylibTaTaM OCBOCHMS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHus, TpeOOBaHUH K pe3ylbTaTaM O00y4eHHs! OOIIECTBO3HAHUSA, & TAKKE OCHOBHBIX BUJOB
JESITEIIBHOCTH 00YJarOIINUXCsl.

OBIIASA XAPAKTEPUCTHKA
YYEBHOI'O IPEIMETA «®U3UKA»

Conepxanue mporpaMmbl 1Mo (pU3MKEe HaNpaBleHO Ha (OPMHPOBAHUE ECTECTBEHHOHAYYHOM
I'PaMOTHOCTH O0Y4YaIOUIMXCS U OPraHU3aLUI0 U3y4eHUs (U3UKU Ha JeSTeIbHOCTHON OCHOBE.

[lporpamma 1o (u3MKe yCTaHABIMBAET paclpeselieHne y4yeOHOro MmarepHuaia 1Mo rojam
oOydyeHus (HO KjaccaMm), TMpeajgaraeT MPUMEPHYI IIOCIEJ0BATENbHOCTh H3YUEHHS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHUS MPEJAMETHOTO COJIEpP)KaHUs U y4€Te BO3PACTHBIX OCOOEHHOCTEHN
o0yJarommxcs.

IIporpamma o ¢u3srke pazpaboTaHa C LENbI0 OKA3aHHUS METOJUYECKON OMOIIM YUUTEIIO B
co3JlaHNM paboueil mporpaMmbl 10 y4eOHOMY MIPEIMETY.

@dusuka SABISETCS CUCTEMOOOPa3yIOIIMM Ui €CTECTBEHHOHAYUHBIX YUEOHBIX INPEIMETOB,
MOCKOJIBKY (PU3MUECKHE 3aKOHBI JIEKaT B OCHOBE MPOLECCOB M SIBJICHUM, M3y4aeMbIX XUMHEH,
Ouosorueii, actpoHoMuel U (Qusuueckoi reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAaYUHYIO
KapTUHY MHpa, NpPEJOoCTaBiseT Haumbosnee sICHble OO0paslibl NPUMEHEHHsS HAayyHOro METoJa
MO3HAHUS, TO €CTh CIIOCO0a MOTY4YEHHUs JOCTOBEPHBIX 3HAHUN O MUPE.

OnHa W3 THaBHBIX 3a4a4 (PU3MYECKOro oOpazoBaHMsS B CTPYKType oOmiero oOpa3oBaHus
COCTOMT B ()OPMHUPOBAHMM €CTECTBEHHOHAyYHOM TI'PAMOTHOCTM W HHTEpeca K Hayke y
o0 yUaromxcs.

WN3yuenne ¢u3ukn Ha 0a30BOM ypOBHE MpeArojaraeT OBJIaJCHHE CIEAYIOIHUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO I'PAMOTHOCTb!

o Hay4YHO OOBSACHSATH SBJICHMUS,
o OLIEHUBATh U IOHUMATh OCOOEHHOCTH Hay4YHOTI'O UCCIIEI0BAHMS;



® HHTCPIIPETUPOBATE OAHHBIC KW HCIIOJB30BATH HAYYHBIC OOKA3aTCIIbCTBA JIA IMOJTYUYCHUSA
BBIBOOB.

HEJIN U3YUYEHUSA
YYEBHOI'O IIPEAMETA «®U3UKA»

Ilenu wn3ydyeHuss (QU3MKM Ha YpPOBHE OCHOBHOIO OOIIEro 0OOpa3oBaHMs OIPEIENICHbl B
Konuenmun npenogaBanus ydeObHoro mpenmera «®usmka» B 00pa30BaTENbHBIX OPTaHU3AIUIX
Poccuiickoit ®enepanun, pealu3ylOIIUX OCHOBHbIE 00IIe00pa3oBaTeIbHbIe  MPOrPAMMBL,
yTBepkaEHHOW pemieHueM Kosmernn MunncreperBa mnpocsemenus Poccuiickoit ®denepannm
(mportokoin ot 3 nexadbps 2019 r. Ne [IK4BH).

Hean n3yvyenus pU3nKu:

o npuoOpeTeHre WHTepeca U CTPEeMIIEHUS OOydYalomIMXCsl K HAYYHOMY M3YYEHHUIO MPUPOBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI];

o pa3BUTHE TPEACTABICHMA O HAaydyHOM METOJIE TMO3HaHWsi ¥ (OPMHpPOBAHUE
HCCIIEI0BATENICKOTO OTHOIICHUS K OKPY)KAIOIIUM SIBICHHSIM;

J (GopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yiabTaTa H3ydeHHs OCHOB CTpPOEHHS
Matepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

J ¢dbopMHpoBaHUE MPEACTABICHUI O PO (GU3MKU JUIsl Pa3BUTHUS IPYTUX €CTECTBEHHBIX HaYK,
TEXHUKU U TeXHOJIOTUH;

o pa3BUTHE TMPEJICTaBICHUM O BO3MOXKHBIX cdepax Oyaymed mnpodeccuoHaIbHOM

JESTENbHOCTH, CBSI3aHHOM ¢ (DM3MKON, TMOATOTOBKAa K JanbHEWIIeMy OOyYeHHI0O B JTOM
HaIpaBJICHUH.
JlocTmkeHne HJTHX IMeledl mporpaMMmbl MO (HU3MKE Ha YpPOBHE OCHOBHOTO OOIIETO

oOpa3oBaHus 00eCIIeYnBaeTCs PEIICHUEM CIISIYIONUX 3a/4a4.

e TpUOOpETEeHUEe 3HAHWW O JHUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHWYCCKUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TpHOOpEeTEeHWE YMEHHM OIMUCHIBAaTh U OOBSICHATH (PU3MUECKHE SIBJICHUS C HCIOJIb30BaAaHUEM
MOJYYCHHBIX 3HAHUN;

® OCBOGHHE METOJIOB PEUICHHs MPOCTEUIIMX PACUETHBIX 3a7a4 C HCIOJIB30BaHUEM (U3MUYECKUX
MOJIEJIeH, TBOPUECKUX M MPAKTUKOOPUCHTUPOBAHHBIX 3a/1a4;

e pa3BUTHEC YMEHUU HAOIIONATh MPHUPOJHBIC SBICHHUS W BBHINOIHATH OIBITHL, JTaOOpPaTOpHBIE
paboThI U IKCTIEPUMEHTAJIbHBIC UCCIIEIOBAHUS C UCTIONB30BAHUEM U3MEPUTEIBHBIX IPUOOPOB;

e OCBOcHHUE MPUEMOB PabOTHI ¢ HHGOpMaIeH (PU3NIECKOTO COACPKaHUsI, BKITI0Uass HHPOPMAIIHIO
0 COBPEMEHHBIX JOCTHKEHUSIX (DU3UKH, aHATTN3 U KPUTUYECKOE OIEHUBAHUE HH(POPMAIIHH;

® 3HAKOMCTBO cO cdepaMu NpohecCUOHATHHOU MAESITENbHOCTH, CBS3aHHBIMH C (U3UKOW, U
COBPEMEHHBIMH TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha JOCTHKEHUIX (PU3MUECKON HAYKH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA»
B YYHEBHOM IIVTAHE

PabGouas mporpamma ydeOHoro mpenmera «®dusmka» (0a30BBI ypoBEeHBb) B 7-9 Kiaccax
paccuntana Ha 238 yueOHBIX yacoB. YUeOHbIH MiaH Ha u3ydeHue ¢usuku B 7-8 kimaccax — 136
yacoB (2 yaca B HEJCIIIO B KaXI0M Kiacce), B 9 kimacce — 102 gaca (3 gaca B Hememo). YUueOHBIH
IUIaH Ha u3ydeHue (usmku B 7-8 kiacce oTBOAMT mo 68 uvacoB mpu 34 y4eOHBIX Helensx, B 9
kiacce otBoAUT 102 yaca mnpu 34 y4eOHBIX HEACISIX 3a CUET 00513aTeIbHON YacTH Y4eOHOTro TUTaHa
OCHOBHOTO 00111eT0 00pa3oBaHUsl.

[Ipennaraemerii B mporpaMMe 1o (pu3nuKe NepedeHb J1abopaTOpPHBIX PabOT U OMBITOB HOCUT
pPEKOMEHIATENbHBIN XapaKTep, YUUTEIb JeNIaeT BEIOOp MpoBeieHus 1a00paTOPHBIX padOT U ONBITOB
C Y4€TOM MHIMBHUYAJIbHBIX OCOOCHHOCTEH O0yJarommxcs, CIUCKa IKCIEPUMEHTAIbHBIX 3a/IaHuH,
IpeJyIaraéMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOT'O SK3aMeHa 1o (pu3uKe.



ININIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne GU3MKU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs HAINIPABICHO Ha JOCTHXKEHHE
JUYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3YIbTATOB.
B pesynabrare wu3ydeHus (U3MKM Ha YpPOBHE OCHOBHOTO o00ImIero oOpa3oBaHUS Y
oOy4arorierocs OyyT chOpMHPOBAHBI CJICAYIONTNE JTHYHOCTHBIE PE3yIbTaThl B YaCTH:
1) naTPHOTHYECKOTr0 BOCIMTAHUS:
- TPOSIBJICHHE WHTEpPEca K MCTOPUH M COBPEMEHHOMY COCTOSTHHIO POCCHUHCKOW (PU3MUECKOU
HayKU;
- IEGHHOCTHOE OTHOIIIEHUE K JOCTHKEHUSAM POCCUMCKUX yUEHBIX-(PU3UKOB;
2) rpazkIaHCKOro M JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
- TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYKICHHH OOIIECTBEHHO 3HAYUMBIX U ITUYECKUX
po6IIeM, CBA3aHHBIX ¢ MPAKTUYECKUM MIPUMEHEHNEM JTIOCTHKEHUH (PU3HKHY;
- OCO3HaHHE Ba)KHOCTU MOPAJIbHO-3THUECKHUX MPUHIUIIOB B IEATEILHOCTH YUEHOTO;
3) 3cTEeTH4eCKOr0 BOCIUTAHMSI:
- BOCTPUATHE SCTETHUECKHX KauecTB (PU3MYECKOM Hayku: €€ TapMOHHYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI0 MO3HAHUSA:
- OCO3HAHME LEHHOCTH (PU3NYECKOM HAyKM KaK MOLIHOIO HHCTPYMEHTa MO3HAHHsS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISAIONIEH KYIbTYPHI;
- pa3BUTHE HAYYHOU JTH0O03HATEIBLHOCTH, HHTEPECA K UCCIIE0BATEIBCKOM 1€ TENbHOCTH;
5) popmupoBaHus KYJbTYPbI 3I0POBbSI U IMOIUOHAJIBLHOI0 0JIAr OOy YHA:
- OCO3HaHHWE IICHHOCTH 0e30rmacHOro o0pas3a JKM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
B2XHOCTHU TMpaBWJl 0€30MacHOr0 MOBEICHUS Ha TPAHCIOPTE, Ha JAOPOrax, ¢ SJICKTPUUYECKUM U
TEIUIOBBIM 000PYJOBAaHUEM B JOMAILIHUX YCIOBUSX;
- chopMHpPOBAaHHOCTH HaBbIKA pe(IIeKCHH, MTPU3HAHUE CBOETO MpaBa Ha OIMIMOKY M TaKOTO ke
IpaBa y ApYyroro 4ejaoBeKa;
6) Tpy10BOro BOCIMTAHMS:
- aKTMBHOE y4YaCTUE B PELICHUHM MPAKTUYECKHX 3aJauy (B paMKaxX CeMbH, 00pa3oBaTeIbHOU
OpraHu3aIuy, TOpoia, Kpasi) TEXHOJIOTHYECKON U COLMaIbHON HAMIPABICHHOCTH, TPEOYIOMINX B
TOM 4HcJe U (U3NYECKUX 3HAHUII;
- HHTEpEeC K MPAKTUYECKOMY U3YUEHUI0 MpoQeccuil, CBSI3aHHbIX C (PU3UKOMH;
7) 3K0JIOTHYECKOT0 BOCTIMTAHMS:
- OpUEHTalUs Ha MpUMEHEHHe (U3MUECKUX 3HAHUM [ pelleHdus 3agad B 00JacTu
OKpY’Karolle cpeibl, IUNIAHUPOBAHUS MOCTYIKOB U OLEHKU UX BO3MOXKHBIX IOCJIEICTBUM IS
OKpYKarolleu cpeabl;
- OCO3HaHHE II100AIBHOTO XapaKTepa HKOJIOTUYECKUX MPOOJIeM U ITyTel UX PelleHus;
8) ajanTannu K N3MEHAIIHUMCH YCJIOBHAM COLMATBLHOM U NPUPOIHOM Cpeabl:
- TOTPEOHOCTh BO B3aMMOJCHCTBUU MPHU BBHIMOJIHEHUU UCCIEAOBAHUN U MIPOEKTOB (PU3NYECKOM
HaIpPaBJIE€HHOCTH, OTKPBITOCTb ONBITY U 3HAHUSIM APYTHUX;
- IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IeATEIbHOCTb;
- MOTpeOHOCTh B ()OPMUPOBAHUH HOBBIX 3HAHHIA, B TOM YHCIlie (OPMYIHPOBATH HICH, TTOHSITHSI,
TUIOTE3bI O (PU3HUECKUX O0BEKTaX U SBICHUSIX;
- OCO3HaHME Je(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 007acTH (DU3UKY;
- IJJAHUPOBaHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (DM3HUECKUX 3HAHUM;
- CTPEMJICHUE aHAJIM3UPOBATh U BBISBIISITH B3aUMOCBSI3U IPUPOJbL, OOLIECTBA U YKOHOMHUKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;
- OLICHKAa CBOMX JEHUCTBUM C YYETOM BIMSHMS Ha OKPYXAIOLIYI0 Cpely, BO3MOKHBIX
rJ100aJIbHBIX TOCTIEICTBUM.

METAIIPEJMETHBIE PE3YJIbTATBI



B pesynbrate ocBoeHHs IporpamMmel 1o (U3UKE HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs
y oOyugatomerocss OyayT cQOpMHpOBaHBI MeTanpeaMeTHbIe Pe3yJbTAaThl, BKIIOYAIOIIHE
IMO3HAaBAaTCJIbHBIC YHUBCPCAJIbHBIC y‘-Ie6HBIe )]eﬁCTBI/ISI, KOMMYHUKATUBHBIC YHHUBECPCAJIBHBIC
yueOHbIe IEUCTBUS, PETYISATUBHBIC YHHUBEPCAIbHBIC YUeOHBIC EHCTBHUS.

ITo3naBaTe/bHbIe YHMBepCcaIbHbIe y4eOHbIe AeiicTBUS
Ba3zoBble Jloruyeckue geiicTBus:

BBISIBIISATh M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKA OOBEKTOB (SIBICHHI);
YCTaHaBJIMBATb CymeCTBeHHBIfI IIpU3HAK KJIaCCI/I(i)I/IKaI_[I/II/I, OCHOBaHUsA IJIs1 O606H_[€HI/I51 )41
CpaBHEHUS,

BBISBIISITh 3aKOHOMEPHOCTH W TPOTHUBOPEUHUS B pacCMaTpuUBaeMbIX (hakTax, NAHHBIX H
HaOJIFOICHUSX, OTHOCSIIUXCS K (PU3NYECKUM SBICHUSIM;

BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIC CBS3M TPH HM3YYECHUH (QHU3MUECKUX SBICHHHA U
nmponeccoB, JCJaTb BbIBOAbLI C HCIOJB30BAHUEM JCAYKTHBHBIX W HWHAYKTUBHBIX
YMO3aKJIFOUCHUH, BBIIBUTATh THIIOTE3bI O B3AaUMOCBSI3SIX (PM3UUCCKUX BEIIHUUH,
CaMOCTOSITEJILHO BBIOMpATh CIIOCO0 pemieHus] yaeOHoH (u3nuecKkoi 3ajaun (CpaBHEHHE
HECKOJIBKMX BapHaHTOB pELICHUs, BBHIOOpP Haubolee TMOAXOJIETO ¢  y4ETOM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTCPHUERB).

ba3oBble ucciaenoBaTeabCKHe AeiicTBHSL.

WCIIO0Ib30BaTh BOMIPOCHI KAK UCCIIEI0BATENbCKUI HHCTPYMEHT O3HAHNS;

MIPOBOAUTH MO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY OMbIT, HECJIOXKHBIA (hU3NYECKUN
HKCHEPUMEHT, HEOOIIBIIIOE HCCIIE0BaHUE (PU3MUECKOTO SBICHUS;

OIICHMBAaTh HAa TPUMEHUMOCTh M JOCTOBEPHOCTh HMH(OpPMAIHIO, TOTYyYCHHYIO B XOJIe
WCCJIeIOBaHUS WIIN HKCIIEPUMEHTA;

CaMOCTOSITENIbHO ()OPMYITUPOBATH 00OOIIEHUS 1 BBIBOJIBI 10 PE3yJbTaTaM MPOBEAEHHOTO
HaOJIO/ICHUS, OTIBITA, UCCIICIOBAHNS,

MMPOTHO3MPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (U3UYECKUX IPOIECCOB, a TaKKE
BBIIBUTATh TPE/IONIOKEHUsT 00 X PA3BUTHUU B HOBBIX YCIIOBHUSX U KOHTEKCTaX.

Pab6ora ¢ undopmaumeii:

MPUMEHSTh PA3JIMYHBIE METOMABI, MHCTPYMEHTBI W 3alpochl TpU TOHCKE U OTOOpe
nHGOPMAIIUY WU TaHHBIX ¢ YIETOM MpeI0KEHHON yueOHo# pusnueckoii 3a1auu;
aHaJM3UPOBaTh, CUCTEMATHU3UPOBATh M HMHTEPIPETHPOBATH WHPOPMAIHIO Pa3IUYHBIX
BUJIOB U JOPM TIPEICTABICHHS,

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAJbHYIO (OpMYy mpeacTaBieHuss HHOOpMAIMHM |
WITIOCTPUPOBATh pelIacMble 3aJadd HECJIOXKHBIMH CXEMaMHM, AWarpaMMaMH, WHON
rpadukoii 1 UX KOMOMHAIIMSIMH.

KoMMyHMKaTHBHBIE YHHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA:

B X0J1€ 00CY>XJIeH!sl yueOHOro MaTtepuaa, pe3yabTaToB JIA0OPATOPHBIX PadOT U MPOCKTOB
3aJaBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMON TeMbl M BBICKAa3bIBAaTh UCH, HALICICHHBIC
Ha pelIeHne 3aJa9 U ToAep KaHue 01aroKeIaTeIbHOCTH OOICHHUS;

COIIOCTABIATh CBOM CYXKIEHHS C CYXICHHSAMH JPYrHX YYaCTHHUKOB JHAJIOTa,
OOHapy>KUBaTh Pa3InYMe U CXOJCTBO MO3ULINH;

BBIPaKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MIMCHbMEHHBIX TEKCTaX;

NyOJIMYHO ~ TPEACTaBIATH  PE3YJNbTaThl  BBIIOJIHEHHOTO  ()M3MYECKOTO  ONBITA
(9KCTIepUMEHTA, UCCIIEI0BAHMS, TPOCKTA);

MOHMMATh M UCIIOJIF30BATh MPEUMYIIECTBA KOMAHIHON ¥ WHAWBUAYaJIbHONW PabOTHI MpH
pelIeHNn KOHKPETHOW (PU3NIECKOM MPOOIIEMBL;

NPUHUMATh L€ COBMECTHOM JeATeNbHOCTH, OpPIraHW30BBIBATh JEUCTBHS 1O €&
JOCTIDKEHUIO: pacTpelelisiTh POJH, OOCYKAAaTh MPOIECCHl M PEe3yabTaThl COBMECTHOM
paboTbl, 000011aTh MHEHHS HECKOJIBKUX JIIO/ICH;

BBINIOJIHATh CBOIO YacTh pPalOTHI, JOCTHrash KadeCTBEHHOTO pe3ylbTara MO CBOEMY
HaIPaBJICHUIO U KOOPJUHHUPYS CBOU JACUCTBHS C APYTUMH WICHAMH KOMAH/IBL;



OILICHMBATh KaueCTBO CBOETO BKJa/Ja B OOIIMN MPOIYKT MO KPUTEPUSM, CAMOCTOATEIHHO
c(hopMyTUpPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBHSI.

Pel"yJ’IﬂTHBHLIe YHUBEPCAJIbHbIE y'{eﬁnble JecTBUA

CaMOOPFaHI/I3aHI/Iﬂ:

BBISIBIIATH NMPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CHUTYaIMsIX, TPEOYIOIUX ISl pelIeHUs
(bu3MUecKUX 3HaHUM;

OPUEHTHPOBATHCS B PA3IMYHBIX MOAXO0JAX MPUHATHS pelleHud (MHIMBUIYAJIbHOE,
MIPUHATHE PEILCHHs B IPYIIE, IPUHATHE PEIIEHUI IPyMIIoif);

CaMOCTOSITENIbHO COCTABJISITh AQJITOPUTM pelieHus (U3MUecKOM 3aJayu WM IUIaHa
UCCJIEIOBAaHUS C YYETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTE,
apryMeHTUPOBATH MpeIiaraeMble BapUaHThl PEIICHU;

nenaTh BEIOOp B OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOHB, 3MONMOHAJIbLHBIA HHTELJIEKT:

JlaBaTh aJ€KBATHYIO OLICHKY CUTYallUu U MpejiaraTh IU1aH €€ U3MEHEHUS;

OOBACHATH NPUYUHBI JOCTHKEHHS (HEAOCTHIKEHUS) Pe3yabTaTOB JIEATEIBHOCTH, /1aBaTh
OLIEHKY MTPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCIIE B XOJ BBIIOJIHEHUS (U3NYECKOTO
UCCIICIOBAaHUSI WJIM MPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBIIUXCS
CUTYyallUii, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE Pe3yibTaTa eI U YCIOBUSM;

CTaBUTHh ce0s HA MECTO JPYroro 4ejoBeKa B XOJE€ CIOpa WIN IUCKYCCHH Ha HAyIHYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY JAPYroro;

NpU3HABAaTh CBOE TMpaBO Ha OWMOKY MNpH peuleHud (U3MYEeCKUX 3a7ad Wi B
YTBEPKIACHUSIX HAa HAyYHbIE TEMBI U TAKOE e MPaBo JIPYyroro.

MHNPEIMETHBIE PE3YJIBTATHI

K kxoHmy o0yudeHusi B 7 KJjacce IpeIMETHBIE pe3ybTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaxkaThb C(OOPMUPOBAHHOCTD y O0YUAIOIIIUXCSI YMEHHUI:

WCIIONIb30BaTh  MOHATHSA: (u3MUeckre W  XUMHUYECKHe SBJICHHs, HaOIoJeHue,
9KCTIIEPUMEHT, MOJIEb, TUIOTE3a, €IUHUIBI (U3UYECKUX BEIMYMH, aTOM, MOJICKYJa,
arperaTHble COCTOSHUSI BellecTBa (TBEPIOE, JKUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
JBIKEHUE (paBHOMEpHOE, HEpPaBHOMEPHOE, MPSIMOJIMHEHOE), TpaceKTOpus,
paBHOneWCTByIOIIasE cuia, aedopmarms (ympyras, IUIacTHYECKas), HEBECOMOCTD,
COOONIAIOIINECS COCY/IBI,

paznuuath sBieHus (Mud@dys3usi, TEIUIOBOS JABUKCHHE YACTHUI] BEMICCTBA, PAaBHOMEPHOE
JBUKEHNE, HEPABHOMEPHOE [BM)KCHHE, WHEPIUS, B3aUMOJICHCTBHE TEJI, PaBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHOW OChIO BpALLUECHHMS, Nepe/lada IaBIEHUS TBEPIABIMU TEIIAMM,
KHUAKOCTAMU M Ta3aMHu, aTMoc(epHOe JaBleHUE, IIJJaBaHUE Tel, TMpeBpalleHus
MEXaHUYECKOU SHEPruM) Mo OMUCAHUIO WX XAPAKTEPHBIX CBONCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX TaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHUE W3YYCHHBIX (DU3UYCCKUX SIBICHUM B OKPYXKAIOIIEM MHUDE, B
TOM uuclie (QU3UYECKHe SBICHHUS B TPUPOJAC: NPHUMEPHI JABIKEHUS C PA3TUYHBIMH
CKOPOCTSIMU B )KMBOM M HEXXKMBOU MPUPOJIE, NEUCTBUE CUIIBI TPEHHUS B IPUPOJIE U TEXHUKE,
BIIUSTHUE aTMOC(EPHOTO JABJICHUS HA JKUBOW OpraHu3M, MIaBaHHE PHIO, phIYard B Tele
YyelloBeKa, MpH 5TOM TMEPEeBOJUTH MNPAKTHUECKYIO 3a/ladyy B Yy4eOHYIO, BBIACNATH
CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUINUCCKUX SBIICHUN;

OMKCHIBATh M3YUYEHHBIE CBOWCTBA Tel M (PU3WYECKUE SIBICHUS, HCTOIb3yd (PU3NUECKUE
BEJUYMHBI (Macca, OOBEM, IUIOTHOCTH BELIECTBAa, BpPEMS, IMyThb, CKOPOCTb, CpPEIHSsS
CKOPOCTb, CHJIa YIPYIOCTH, CHJIa TSDKECTH, BEC Teja, CUila TpeHUs, JaBjeHue (TBEPIOTO
Tena, )KUJIKOCTH, Ta3a), BBITAJKMUBAIOIIAs CUJIa, MEXaHHYecKast paboTa, MOILHOCTD, MJICHYO



CWJIBI, MOMEHT CHJIbI, KO3()(UIIMEHT MOJE3HOTO ACUCTBUS MEXaHU3MOB, KHHETHYECKas U
MOTEHIMAJIbHAs. YHEPrus), MPpU ONUCAHUU NPABHIBHO TPAKTOBATH (PU3UUYECKUN CMBICI
HCIIOJIb3YEMBIX BEJUYMH, UX 0003HAYEHUs M €AMHUILIBI GU3NYECKUX BEIUYUH, HAXOAUTH
(GbopMyIbl, CBA3BIBAIOIIME JaHHYIO (U3WYECKYIO BEIUYMHY C JPYTMMHU BeJIMYMHAMH,
CTPOUTH IPaQUKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKHUX BEIHUYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKHE SBICHHS M MPOLECCHI, HCIOIb3Ys MpaBUiIa
CJIO’KEHUs CuJl (BIOJIb OJHOM mpsiMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena,
MIPAaBUJIO PABHOBECHS pbruara (0JI0Ka), «30JI0TOE MPABHIIO» MEXAHUKH, 3aKOH COXPaHECHUS
MEXaHWYECKOH »HEepruu, HpHU OSTOM J1aBaTh CIIOBECHYIO (DOPMYIUPOBKY 3aKOHa U
3aMMChIBaTh €r0 MAaTEMAaTUYECKOE BHIPAKEHHE;

OOBSICHATH (PU3MYECKHUE SBJICHUS, IPOIIECCHl M CBOWCTBA TeJ, B TOM YHCJE M B KOHTEKCTE
CUTyallull NPAaKTHKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYMHHO-CIICICTBEHHBIC
CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKHX IIAaroB ¢ OMOpoi Ha 1—2 WM3Y4YEHHBIX
CBOWCTBA (PU3MUECKUX SBICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacy€THble 3agadyd B 1—2 JIEWCTBUS, UCIONB3YS 3aKOHBI M (DOPMYIIBL,
CBSI3bIBarOIIME (PU3UYECKUE BEIMUMHBL: HA OCHOBE aHAJIHM3a YCIOBMS 3aJla4M 3allUCHIBAThH
KpaTKOe YCJIOBUE, IOJCTABIATh (DU3MUECKHE BEIMUYUHBI B (OPMYIbl M IPOBOAUTH
pacuéTsl, HAXOIUTh CIIPABOYHBIC JJaHHbIE, HEOOXOAMMBIE JIJIsl PELICHUs 3a/1a4, OL[CHUBATh
PEaTUCTUIHOCTD MOTYYCHHOW (PU3NUECKON BEIIMUNHBI;

pacro3HaBaTh MPOOJIEMBbI, KOTOPBIE MOXXHO PEUIUTh IPU TOMOIIN (PU3HUECKUX METOJIOB, B
ONMCaHUM MCCJENOBAHUS BBLACHATH IIPOBEPSEMOE MPENAINoNoKeHHe (TUIOTe3y),
pasznuyaTth M MHTEPIPETUPOBATH IOIYYEHHBIH pe3ysbTaT, HaXOAWTh OHIMOKM B XOJ€
OIIbITA, IENATh BBIBOJIBI I10 €TO PE3YJIbTaTaM;

IIPOBOJIUTH OIBITHI IO HAOIIOJCHUIO (PU3MUECKUX SBICHUN WK (PU3NYECKUX CBOWCTB TEN:
(dbopMyIHpOBaTH  TPOBEpSIEMBbIE  TPEAIONIOKEHHsS,  COOMpaTh  yCTAaHOBKY W3
MPEI0KEHHOT0 000pY/I0BaHUSs, 3aUChIBATh X0/ ONbITa U (OPMYJINPOBATH BHIBOJIBI;
BBITMIOJHATH MpPsIMbIE U3MEPEHUS] PACCTOSHUS, BPEMEHH, MAcChl Tena, o0bEMa, CHIIbI U
TEMIIepaTypbl C MCIOJIB30BAaHHUEM AHAJIOTOBBIX U IIU(PPOBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHOMN aOCOTIOTHON MOTPEITHOCTH U3MEPECHHUIA;
MIPOBOJIUTH HCCIIEIOBAaHUE 3aBHCUMOCTH OJHOW (DU3MYECKOW BEIMYUHBI OT JAPYroM C
HCIOJIb30BAHUEM MPSIMBIX M3MEpPEHHUH (3aBUCUMOCTU IyTH PAaBHOMEPHO IBHXKYILETOCS
Tela OT BPEMEHHU ABW)KECHUS Tella, CHJIbI TPEHUS CKOJBKEHHUS OT Beca Tela, KauyecTBa
00pabOTKM MOBEPXHOCTEH TE€I M HE3aBUCUMOCTH CHJIBl TPEHHS OT IUJIOIAIU
CONPUKOCHOBEHUS TeJl, CUJIbl YINPYroCTH OT YAJMHEHUS MPY>KUHBI, BBITAJIKUBAIOIIEH
CHJIBI OT 00BEMA MOTPYKEHHOM YaCTH TeJa U OT IMJIOTHOCTH KUJIKOCTH, €€ He3aBUCUMOCTH
OT IUIOTHOCTH TeJla, OT IIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBU IIaBaHUs Tell,
yCIOBUH paBHOBECHS pbluara M OJIOKOB), y4yacTBOBaTh B IUIAHUPOBAHUU Y4E€OHOIO
HCCIIEZIOBAaHUsI, COOUPATh YCTAHOBKY M BBINOJHATh U3MEPEHUS, CIELYs MPEI0KEHHOMY
IUIaHy, (PUKCUPOBATh PE3YJbTAThl MOJTYYEHHOW 3aBHUCUMOCTH (DU3MYECKUX BEIUYUH B
BUJ€ MpPEJUIOKEHHBIX Tabuul M rpaduKoB, JejaTh BBIBOJABI IO pe3yibTaTaM
HCCIIEI0BaHUS;

IIPOBOJUTh KOCBEHHbIE M3MEpeHUs (U3NYECKUX BeJIMYMH (IJIOTHOCTh BEIIECTBA
KHUJIKOCTU U TBEPAOrO Tejla, CHUJIa TPEHUS CKOJIbKEHMs, JaBJICHHE BO3/ayXa,
BBITAJIKUBAIOIAs CHUJIa, IEUCTBYIOIIAs Ha MOTPYKEHHOE B JKUIAKOCTh TENO, KOAPPHUIUEHT
MOJIE3HOTO JAEUCTBUSA MPOCTBIX MEXAHU3MOB), CIEAysd MPEAJIOKEHHON MHCTPYKLUUU: MPU
BBIMOJIHEHUM HU3MEPEHUil CcoOUpaTh SKCIEPUMEHTAIBHYI0 YCTAHOBKY U BBIYUCIATH
3HAYCHNE NCKOMOM BEINYMHEL,

coOmonaTh MpaBWja TEXHUKHM Oe3omacHocTH mpu  pabore ¢ JTa0OpaTOPHBIM
000pyZI0BaHUEM;

YKa3bIBaTh MPUHILIMIIBI AEHCTBUS TPUOOPOB M TEXHUUECKUX YCTPONCTB: BECHI, TEPMOMETP,
JTMHAMOMETp, COOOIIAIOIIMECS COCYbl, OapOMETp, phluar, MOJABMKHBIA U HETIOABHKHBIHI
0JI0K, HAaKJIOHHAs! IIJIOCKOCTb;



XapaKTepU30BaTh NPUHIMIBLI AEHCTBUS U3YyYEHHBIX MPUOOPOB U TEXHUYECKHUX YCTPOUCTB
C OIOpOi Ha WX OMHMCaHUs (B TOM YHWCIE: TOJIIMIMHHUKH, YCTPOMCTBO BOJOIPOBOJA,
THJIPaBIMYECKUN Tpecc, MaHOMETp, BBICOTOMEp, TMOPLIHEBOM HAacoc, apeoMerp),
WCTIOJNB3ysl 3HAHUS O CBOWCTBAX (PM3MUYECKUX SBICHHH M HEOOXOMUMBIE (hU3NIECKHE
3aKOHBI, 1 3aKOHOMEPHOCTH;

NPUBOAUTH TPUMEPHl  (HAXOAWTh HMHGOPMAIMIO O MPUMEpPax) MPAKTHIECKOTO
UCIOJb30BaHUS (PU3MUECKUX 3HAHMA B TOBCEJHEBHOM KHM3HM s OOecredeHus
0e30MacHOCTH TpuU OOpalleHud ¢ MNpudopaMu M TEXHUYECKUMH YCTPONCTBaMH,
COXpPaHEHHS 37I0POBbsl M COOJIIOJICHUS] HOPM DKOJIOTHYECKOTO MOBEJICHHS B OKPYKArOIIEH
cpene;

OCYIIECTBIISITh OTOOpP HCTOYHHMKOB HH(popMamuun B HMHTepHETE B COOTBETCTBUU C
3aJJaHHBIM MOHMCKOBBIM 3aIPOCOM, HAa OCHOBE MMEIOLIMXCS 3HAHUNA M MyTEM CPaBHEHUS
Pa3IMYHBIX MCTOYHUKOB BBIICNIATH MH(OPMAIMIO, KOTOpas SIBISIETCS MPOTHBOPECYHBOMN
WA MOXET OBITh HEJJOCTOBEPHOM;

UCIOJIb30BaTh NPU BBINOJHEHUHM YYEOHBIX 3aJaHUN HAaydyHO-HOMYJSIPHYIO JINTEPATypy
(U3NYIECKOTO COJNIEpIKAHMS, CIIPABOYHBIE MaTepUalbl, Pecypchl ceTu MHTepHeT, BiIaaeTh
npuéMaMi  KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpazoBaHus HHGOpMALMM W3 OIHOM
3HAKOBOU CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIE KpaTKHE MHCbMEHHBIE W YCTHBIE COOOIIEHUS HAa OCHOBE 2—3
HCTOYHHUKOB HMH(pOpManuu (pU3MUYECKOro COAEp:KaHUs, B TOM UHUCIE MyOIUYHO JeNaTh
KpaTKHe COOOIIEHHsI O pe3yibTaTaxX MPOEKTOB WM y4eOHBIX HCCIIEOBAHUH, MPU ITOM
IPaMOTHO  HCHOJb30BAaTh  M3YyYCHHbI MOHATUHHBIA  ammapar Kypca  (U3HKH,
COIIPOBOKAATH BBICTYIJICHHE TIPE3CHTAIHEH;

NIPU BBIOJHEHUU YYEOHBIX MPOEKTOB M HCCIEJOBAHUHN paclpeneiiarTh 00s3aHHOCTH B
TpyIIe B COOTBETCTBHH C MOCTABJICHHBIMH 3a7adyaMU, CICIUThH 33 BBHINIOJHEHHEM IUTaHA
NeCcTBUM, aJeKBaTHO OLIGHWBAaTh COOCTBEHHBIM BKJIAJ B JAESITEIbHOCTh TPYIIIHI,
BBICTPaMBaTh KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YIUTHIBAsI MHEHHE OKPYKAIOIIHX.

K xonmy oO0yyenuss B 8 kJacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpakaTh C()OPMHUPOBAHHOCTH Y OO YyUAIOIIUXCSI YMEHHI:

HCIIOJIb30BaTh MOHATHS: Macca W pa3Mepbl MOJIEKYJN, TEIJIOBOE IBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHHSI BEIIECTBA, KPUCTAJUIMYECKHME W aMOp(QHbIE Tela,
HACBIILEHHBIH M HEHACBIIICHHBIN Map, BIAXKHOCTb BO3/AYyXa, TeMIlepaTypa, BHYTPEHHSs
9HEpPrus, TEIUIOBOW JBUraTellb, AJIEMEHTApHBIN JJIEKTPUYECKHUM 3apsill, IJIEKTPUUYECKOE
110Ji1€, IPOBOJIHUKU U AUDIEKTPUKH, IOCTOSHHBIHN 3JIEKTPUUECKUNA TOK, MarHUTHOE TI0JIE;
pasznuyath SIBIE€HHA (TEIJIOBOE pacIIMpeHHe M CXaThe, TeIlonepenaya, TEIIoBOe
paBHOBecHe, CMaylBaHUE, KallWIJSIPHbIE SIBJICHUS, UCIIapEHUE, KOHACH ALY, MIaBlIeHHE,
KpucTainu3auus (OTBEpJE€BaHME), KWIIEHHE, Terionepenaya (TEIIONpPOBOAHOCTD,
KOHBEKIMs, M3JIyudeHHEe), HJIEKTpU3alMs TeJl, B3auMOJCHCTBHE 3apsaoB, IEUCTBUS
IIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMblKaHHME, B3aMMOJEHCTBHE MAarHuWTOB, JAEHCTBHE
MarHuTHOTO HOJIsl Ha MPOBOJHHUK C TOKOM, 3JIEKTPOMArHUTHAsE UHAYKIHS) MO0 OMHCAHUIO
MX XapaKTEPHBIX CBOICTB U Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE
SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUYECKUX SIBICHUH B OKpY’XKAlOIIEM MHUpE, B
TOM 4Hclie (pU3NYEeCKHe SIBICHUS B MIPUPO/JIE: TTOBEPXHOCTHOE HATSHKEHUE U KaWJUIPHBIE
SBJICHUS B MPUPOJE, KPUCTAILIBI B NpHpoJe, n3nydeHne ComHIa, 3aMep3aHne BOJOEMOB,
MOpCKUe Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHEra, JJIEKTPHUECKUE SIBICHUS B
aTMocdepe, 3NIEeKTPUYECTBO JKUBBIX OpPraHM3MOB, MAarHuTHOE IMoyie 3emiu, Apeid
IOJIFOCOB, POJIb MarHUTHOTO MOJIS Ul KU3HU Ha 3emile, MOJIAPHOE CHUSIHHUE, IPU STOM
NIEPEBO/IUTh TPAKTHUECKYIO 3aJauy B Yy4eOHYIO, BBIIEJATH CYLIECTBEHHbIC CBONCTBA
(mpu3HaKy) HPU3HUECKUX SBICHUN;

OTMCHIBATh M3y4YCHHbIE CBOICTBA Tel U (PU3MUYECKUE SBICHUS, UCHOIB3Yys (PU3HUECKHUE
BEJIMYUHBI (TeMIepaTrypa, BHYTPEHHsSI SHEpPrus, KOJNYECTBO TEIUIOTHI, YyHEIbHas
TEIUIOEMKOCTh ~ BEILLECTBA, YyJA€IbHAas TEIUIOTAa IUIABIEHWS, yJAelIbHas  TEIJoTa



napooOpa3oBaHusi, yjejdbHas TEIJIOTa CrOpaHus TOIUIMBA, KOA(Q(ULIUEHT IO0JIE3HOIO
JIEUCTBUSA TEIUIOBOM MAalIMHBI, OTHOCUTEJIbHAs BJIAXHOCTh BO31YyXa, 3JIEKTPUYECKHI
3apsl, CUia TOKa, AJIEKTPUUYECKOe HaNpshHKeHHE, CONMPOTUBICHUE MPOBOJIHUKA, YIEIbHOE
COIIPOTHBIIEHUE BEIIECTBA, pab0Ta U MOIIHOCTh IJIEKTPHUUECKOTO TOKa), NMPH OMHCAHUU
MPaBWJIbHO TPAKTOBaTh (PU3WYECKUI CMBICI MCIIOJIBb3YyEMbIX BEIUYMH, 0003HAYEHUS U
eIMHUIBl  (U3NYECKUX BEJIUYMH, HAaXOAWTh (OPMYNbI, CBA3BIBAIOLIME JaHHYIO
(Gu3nYecKyr0 BEIUYUMHY C JAPYTUMHM BEIMYUMHAMH, CTPOUTh TIpapUKU H3Y4YEHHBIX
3aBUCUMOCTEHN (PU3HMUECKUX BEIUYHH;

XapaKTepu30oBaTh CBOMCTBA TeJ, (pU3NUECKHE SBICHUS U MPOLECCH, UCIOJIb3Ys] OCHOBHbIE
MOJIOKEHUS  MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHHUS BEIECTBA, IPHUHIIMII
CYyINEpHO3ULMH NOJEH (Ha KaUECTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma
JUISL ydacTKa Lemnu, 3akoH Jxoyns—JleHia, 3akoH COXpaHEHUs SHEPTUHU, TIPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMChIBATH €r0 MaTEMAaTUYECKOE BBIPAKECHUE;
O0BACHATH (PU3NYECKHE MPOLIECCH U CBOWCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYaIUil
[IPaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATh I[PUYMHHOCIIEICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX MIAaroB C OMOPOM Ha 1—2 M3y4YEeHHBIX CBOWCTBA
(GU3NYECKNX SIBICHUH, (PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEIH;

pemath pacy€THble 3aayd B 2—3 JAEWCTBUS, HCHONB3YS 3aKOHBI M (HOPMYIIBI,
CBSI3bIBAIOIME (PM3UYECKUE BEJIMYMHBL HA OCHOBE aHAJIM3a YCJIOBMA 3aJla4M 3allUCHIBAThH
KpaTKO€ YCJIOBHE, BBIABIATH HEIOCTATOK JAHHBIX JJIsl PELICHUs 3aJaud, BBIOUPATh
3aKOHBI U (pOpMyJIbl, HEOOXOIUMBIE ISl €€ pelleHHs], IPOBOJUTh PACUEThl U CPAaBHUBATh
MOJTy4EHHOE 3HaYeHHE (PU3NUECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh NMPOOJIEMBbl, KOTOPbIE MOKHO PELIMTh MPU MOMOLIM (PU3MYECKUX METOIOB,
WCIIONIb3YSl  ONMCAHUE HCCIENOBAaHUS, BBUICNATH IMPOBEPSIEMOE IPEANOIOKEHHE,
OLIEHMBATh IIPABUJIBHOCTH MOPSAJIKA IPOBEICHUS UCCIIEOBAHMNS, JENIATh BBIBOBL;
IIPOBOJIUTDH OIBITHI IO HAOIIOJCHUIO (GU3NUECKUX SIBIECHUHN WK (PU3MUECKUX CBOMCTB Tel
(xanwIsipHbIE SIBJICHUS, 3aBUCUMOCTD JaBJICHUS BO3[yXa OT €ro o0béma, TeMIeparypsl,
CKOPOCTH TIpOIiecCa OCThIBaHMS M HArpeBaHWs IPU H3JIyYEHUU OT LIBETAa M3JIydarollen
(moriomaoiei) NOBEpXHOCTH, CKOPOCTh UCHIAPEHUS BOJBI OT TEMIEPATYPHI )KUJIKOCTH U
wionaau €€ IMOBEPXHOCTH, JJIEKTpU3alUsg Tl W B3aUMOJECHCTBHE DIIEKTPUYECKHUX
3apsA0B, B3aUMOJICHCTBUE IMOCTOSIHHBIX MAarHUTOB, BU3yaJIM3allksi MArHUTHBIX IOJEH
IIOCTOSIHHBIX MArHUTOB, JE€WCTBHUS MAarHUTHOIO IOJIA HAa MPOBOJAHHUK C TOKOM, CBOWCTBA
JJIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOJBUTATENS IOCTOSIHHOIO TOKa): (QOpMyIupOBaTh
IIpOBEpAEMbIE TPEATOJIOKEHHs, COOMpPaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000py0BaHu,
OIHCHIBATh XOJ1 OMbITa U (POPMYITHUPOBATH BHIBOBL;

BBINIOJHATh TNpPSMbIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHON BJIAXKHOCTH BO3/1YyXa,
CHJIBl TOKAa, HANpsKEHHUs C MCIIOJb30BAHUEM aHAJOrOBBIX NPUOOPOB U JATUYUKOB
(Gu3NYeCKNX BEJIMYUH, CpPaBHUBATh pE3YNbTaThl H3MEPEHHH C Yy4ETOM 3aJaHHOMN
a0COJIIOTHOM MOTPEIIHOCTH;

MIPOBOAUTH HCCIIEJJOBAHME 3aBUCUMOCTH OJHOW (PU3MYECKOW BEJIMYUHBI OT APYroM ¢
WCIOJIb30BAHUEM MPSIMBIX U3MEPEHH (3aBUCUMOCTh CONPOTUBIICHUS MPOBOJHUKA OT €ro
JUIMHBI, IUIONIAJHM IONEPEYHOr0 CEYEHUS U YACIBHOTO COIPOTUBIICHMS BEILECTBA
IIPOBOJHMKA, CUJIBI TOKA, MUIYILEr0 4Yepe3 MPOBOJHUK, OT HANpPSIKEHUS Ha MPOBOJHHUKE,
HCCIIEZIOBAaHUE IIOCIEIOBATEIBHOTO U MAapajUIeIbHOIO COEIUHEHUH IPOBOJAHUKOB):
TUTAHUPOBATh HCCIE0BaHUE, COOMpPATh YCTAHOBKY W BBINOJHATH H3MEPEHUs, CIEAys
MPEUI0KEHHOMY IUIaHy, (PMKCHUPOBATh PE3YJIbTaThl MOJTYYEHHOW 3aBUCUMOCTH B BHUJE
TaOIUI U TPaUKOB, A€TaTh BBIBOJKI 110 pE3yabTaTaM UCCIEI0BAHMS;

IIPOBOJIUTh KOCBEHHbIE M3MEpEeHHUs] (PU3MUYECKUX BeIMYMH (yIesbHas TeIIOEMKOCTh
BEIECTBA, CONPOTUBJICHHE IMPOBOJAHHKA, pabOTa M MOIIHOCTH AJIEKTPUYECKOTO TOKa):
IUTAHUPOBaTh  U3MEpPEHMs, COOMpaTh OSKCIEPUMEHTAIBHYIO  YCTAHOBKY,  CIIEIys
IIPEIIOKEHHOW NHCTPYKIMH, M BBIYUCIIATH 3HAYCHUE BEJINYHHBI;

coOmofaTh TIpaBWiIa TEXHUKU Oe3omacHOcTH Hpu  pabote ¢ 1abOpaTOpHBIM
o0opy/noBaHuEM;



XapaKTepu30BaTh NPUHIMIbI AEHCTBUS U3yYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOICTB
C OIOPOH HA WX ONMUCAHUS (B TOM UHCJE: CUCTEMa OTOIUIEHUS JJOMOB, TUTPOMETP, apoBast
TypOuHa, amrepmerp, BOJIETMETD, CUETUMK JIEKTPUUYECKON SHEPTHUH,
AJIEKTPOOCBETUTENIFHBIE MPHOOPBI, HArpeBaTENIbHBIC AJIEKTPOIPHOOPHI  (IPUMEPHI),
JIEKTPUUYECKUE TPEIOXPAHUTENH, 3IIEKTPOMArHuT, 3JIEKTPOABUraTeNlb MOCTOSHHOIO
TOKa), WCIOJIb3ysl 3HAHMS O CBOWMCTBaX (PU3WYECKUX SBICHUM U HEOOXOIUMBIC
¢u3nyeckre 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTEINIbHBIE MPUOOPHI 110 CXEMaM
U CXEMaTU4YHBIM PUCYHKaM (KHUAKOCTHBIN TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETD,
JIBUTATENIb BHYTPEHHEIO CrOpaHus, 3JEKTPOCKOI, PpeocTaT), COCTaBISATh CXEMbI
ANEKTPUYECKUX LENEN ¢ MOCIEeI0BAaTEIbHBIM U NapajlyIeIbHBIM COEAMHEHUEM DJIEMEHTOB,
pa3znuyas ycJIoBHbIE 0003HaUYEHUS 2JIEMEHTOB HJIEKTPUUYECKHX LIeTIeH;

NPUBOJANUTH TPUMEPHl  (HaXOAUTh HWHPOPMAIMIO O TMPHUMEpax) MPAKTUIECKOTO
UCHOJb30BaHUS (PU3MUECKUX 3HAHMM B TOBCEJHEBHOM KHM3HM M OOecredeHus
0e30MacHOCTH TpU OOpalleHuH ¢ NpudopaMH M TEXHUYECKUMH YCTPOHCTBaMH,
COXpaHEHHS 37I0POBbsl M COOJIIOJICHHUSI HOPM HKOJIOTHUECKOTO MOBEACHHS B OKpYXaromien
cpene;

OCYILECTBIISATh TIOUCK WHpOpMaUU (HU3NYECKOTO conepkaHus B MIHTepHEeTe, Ha OCHOBE
UMEIOIIMXCS 3HAHUM M MyTEM CpaBHEHUs JONOJHHUTEIbHBIX HMCTOYHHKOB BBIJENATH
nH(pOpMaIINIo, KOTOpas SBISETCS MPOTUBOPEUNBOM HIIM MOKET ObITh HEJTOCTOBEPHOM;
WCIOJb30BAaTh NPU BBHINOJHEHUH YYE€OHBIX 3a/JaHUil HAyYHO-TOMYJSPHYIO JINTEPATypy
(bu3n4ecKoro colepxaHus, CIpaBOYHbIe MaTepuaibl, pecypchl ceTu MHTepHeT, Bi1aaeTh
npuéMaMi  KOHCIIEKTUPOBAHHMS TEKCTa, MpeoOpazoBaHus HHOOpPMAIMM W3  OIHOMN
3HAKOBOW CUCTEMBI B APYTYIO;

co3laBaTb COOCTBEHHbIE NHCbMEHHBIE M KpaTKuWE€ YCTHbIE cCOOOLeHus, 00001mas
MHPOPMAILIMI0O U3 HECKOJIBKMX HCTOYHMKOB (U3UYECKOTO COJEpXKaHHSA, B TOM YHCIIE
MyOJIMYHO NPEICTABIATh PE3YNbTaThl IPOEKTHOM HIIN UCCIEeI0BATENIbCKON NESTENbHOCTH,
IPU 3TOM TPAaMOTHO HCIIOJIB30BaTh M3YyUEHHBIH MOHATUHHBINA ammapaT Kypca (U3MKH,
COIPOBOXKAATh BBICTYIUICHHE MTPE3EHTAIUEH;

NpU BBINIOJHEHUH YYEOHBIX TPOCKTOB M HCCIEAOBAaHUN (U3NYECKHX MPOIECCOB
pacnpeneisaTh 00S3aHHOCTH B TPYINE B COOTBETCTBUM C IOCTABJICHHBIMH 3aJayaMH,
CJIEIUTH 32 BBIIIOJHEHUEM IUIaHA JEHCTBUI U KOPPEKTUPOBATH €ro0, aJleKBaTHO OLICHUBATH
COOCTBEHHBI BKJaJ B JI€ATEIILHOCTh TPYIMIbI, BbICTPaUBaTh KOMMYHHKAaTHBHOE
B3aUMO/JICHCTBUE, MPOSIBIISISI TOTOBHOCTD pa3peiaTh KOHPIUKTHI.

K xoHnmy oOydenuss B 9 kJacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTh C()OPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

HCIIONB30BaTh IIOHATHS: CHCTEMa OTCYE€Ta, MaTepUalbHAas TOYKA, TPACKTOPHS,
OTHOCUTEJIBHOCTh MEXaHWYECKOIro JBMKeHUs, Aedopmanus (ynpyras, IUlacTU4eckas),
TPEHUE, LIECHTPOCTPEMUTEIIBHOE YCKOPEHHUE, HEBECOMOCTD U IEPErpy3KH, LIEHTP TAKECTH,
abCOJIIOTHO TBEPIOE TEJIO, LEHTP TSXKECTH TBEPAOIO Teja, PaBHOBECHE, MEXaHUUECKUE
KoJ1e0aHUs M BOJIHBI, 3BYK, HHPPa3BYK U YJIbTPa3BYK, JJIEKTPOMArHUTHBIEC BOJIHBI, IlIKaJa
JIEKTPOMArHUTHBIX BOJIH, CBET, OJIN30PYKOCTh U JaIbHO30PKOCTh, CIIEKTPbI CIYCKAHUS
U TIOTJIONIEHMS, alb(a, 0eTa- U raMMa-u3ydyeHus, U30TOIbI, SAepHas YHEPreTHKa;

paznuyath SBIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE [BUXKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBI)KEHUE, CBOOOJHOE MaJeHUE Tell, PaBHOMEPHOE
JIBUKEHHE 110 OKPY>KHOCTH, B3aUMOJICHCTBUE TEJI, PEAKTUBHOE JIBUKEHHE, KOJIeOaTeIbHOE
JIBIDKEHUE (3aTyXalolle U BBIHY)XKJICHHbIE KOJIEOaHNUs), pe30HAHC, BOJHOBOE JIBUKEHHUE,
OTpa)KEHUE 3BYKA, NIPSMOJIMHENHOE PACIIPOCTPAHEHHE, OTPAKEHUE U MIPETIOMIICHUE CBETA,
MIOJIHOE BHYTPEHHEE OTpa)kKeHUE CBETa, Pa3jIoKeHUE OEJIOro CBeTa B CHEKTP M CIO0XKEHUE
CIIEKTPaJbHBIX  IBETOB, JHCIEPCHUs  CBETA, E€CTECTBEHHAas  PaJMOAKTUBHOCTb,
BO3HUKHOBEHHUE JIMHEHYATOro CIHEKTpa HU3JIY4YEHHUS) MO OINUCAHUI0O HMX XapaKTEpHBIX
CBOICTB U Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHUE;



pacno3HaBaTh MPOSIBJICHHE HU3YUYECHHBIX (PU3NUYECKUX SBICHUN B OKpYy)KarollemM mupe (B
TOM YHuCle (U3UYECKUE SIBJICHHUS B MPHUPOJE: NMPWIMBHI U OTIUBBI, IBUKCHUE IUIAHET
ConHeYHOI CUCTEMBI, PEaKTHBHOE ABM)KCHUE KHUBBIX OPTaHU3MOB, BOCIPHUSATHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHHE, CEMCMHUYECKHE BOJIHBI, IIyHaMH, D5XO, I[BETa Tell,
ONTUYECKUE  SBIEHUS B  NpUpOJe, OHOJOrHYecKoe  JEHCTBUE  BUIMMOIO,
yIbTPa(hHOIETOBOTO U PEHTTEHOBCKOTO M3ITYUY€HUM, €CTECTBEHHBIN PaJuOaKTUBHBIN (DOH,
KOCMUYECKHE JIy4d, PaJAHMOAKTUBHOE U3Iy4eHHE NPUPOJHBIX MHUHEPAJOB, JEHCTBHE
paZMOaKTHBHBIX H3JIyYeHHH HA OpraHu3M UeJOBeKa), NpPHU ITOM IEPEBOAUTH
MPAaKTUYECKYI0 3aJayy B y4eOHYI0, BBLAEISATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKM)
(bU3MYECKUX SIBICHUN;

OTMCHIBATh M3y4YCHHbIE CBOMCTBA Tel U (PU3MUYECKUE SBICHUS, UCHOIB3Yys (hU3UUECKHUE
BEJTMYUHBI (CpeJHssi U MTHOBEHHas CKOPOCTh Tejla NpHU HEPABHOMEPHOM JBUKECHUU,
YCKOpEHHUE, NepeMelIeHue, MyThb, YIII0Bas CKOPOCTh, CUJIa TPEHHS, CHUJIa YIPYTrOCTH, CHIIa
TSKECTH, YCKOpPEHHE CBOOOIHOrO MaJeHUs, BEC Tela, UMIYJIbC Tela, UMIYJIbC CHIIBL,
MeXaHu4eckass padoTa M MOIIHOCTb, MOTEHIMAJbHAs HSHEPrus Tejla, MOJHATOrO HaJ
MOBEPXHOCTHIO 3€MJIM, MOTEHLHUANbHAsI SHEPrHsl CXKAaTOW MPYKHUHBI, KUHETHYECKas
SHEprus, MoJHasi MEXaHWYeCKasi SHEPrusi, ePHO M 4acToTa KojeOaHWi, JUInHA BOJHHI,
TPOMKOCTbH 3BYKa U BBICOTa TOHA, CKOPOCTh CBETA, OKA3aTENb MPEIOMIICHHS CPEbl), PU
ONMCAaHWM TPABHIBHO TPAKTOBATh (DU3MUYECKUI CMBICT UCIOJNb3YeMbIX BEJIHWYHH,
0003HaYeHHs] M €IUHULBI (PU3NYECKUX BEIUYUH, HAXOAUTH (DOPMYIBI, CBSA3BIBAIOIINE
JTaHHYI0 (PU3MUYECKYIO BETMUMHY C JAPYTMMH BEJIHYUHAMHU, CTPOUTH TPaQHUKH N3YIECHHBIX
3aBUCUMOCTEHN (PU3NUECKUX BEIUUMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKHE SIBICHUS U MPOLECCHI, UCIONb3Yys 3aKOH
COXpaHEHHs SHEPTHH, 3aKOH BCEMHPHOTO TATOTCHMS, HPUHIMII CYNEPIO3UIMH CHJI,
MPUHIIAIT OTHOCUTENbHOCTU ["anmuiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUS MMITYJIbCa,
3aKOHBI OTPAKEHUS U TPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUs 3apsA0BOTO U MaCCOBOTO
Yycell MpU SIIEPHBIX PeakUusix, IPU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMMCBIBATh €70 MATEMAaTUYECKOE BBHIPAKCHUE;

O0BSACHATH (hM3HUECKHE MPOIIECCHI M CBOMCTBA TEJ, B TOM YUCJIE M B KOHTEKCTE CUTYaIuil
MIPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABISATh NPUYMHHO-CIICCTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX IIIaroB ¢ ONMOPOH Ha 2—3 M3yYEHHBIX CBOWCTBA
(bu3NUYeCKUX SIBICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTE;

pemath pacy€THbIE 3aJauM (ONUPAIOIIMECcs Ha CUCTEMY U3 2—3 ypaBHEHUI), UCHOJIb3Ys
3aKOHBI U (POPMYJIBL, CBA3BIBAIOIINE (PU3MUECKUE BEIMUMHBI: HA OCHOBE aHAJIN3a yCJIOBUS
3aJjaud 3alMCBhIBaTh KPAaTKOE YCIOBUE, BBIBIATH HEJOCTAIONIME WIH H30BITOUHBIC
JaHHbIe, BBIOMpATh 3aKOHBI U (OPMYNBI, HEOOXOAMMBIE IJIsI PELICHHS, NPOBOAUTH
pacy€Thbl U OLICHUBATh PEATUCTUYHOCTD MOTYYSHHOTO 3HaYCHHS] PU3NUECKOM BETUUMHBI,
pacro3HaBaTh NMPOOJIEMBI, KOTOPbIE MOXKHO PELIMTh MPU MOMOIIH (PU3HUECKUX METOJIOB,
WCIIONIb3YSl  ONHMCAHUE MCCIENOBaHUS, BBIACIATH MPOBEPSIEMOE MPEATNOTIOKECHHE,
OLICHUBATh MPABUJIBHOCTh TMOpSAKA TPOBEIACHHUS WCCIECIOBaHMS, JeJIaTb BBIBOJBI,
HMHTEPIPETUPOBATH PE3YNbTAaThl HAOIIOACHUN U OIBITOB;

MIPOBOJIUTH OIBITHI TI0 HAOJOICHUIO (PU3UYECKUX SBICHUH WIN (PU3HMUECKUX CBOMCTB TEl
(u3ydeHue BTOporo 3akoHa HpIOTOHA, 3aKOHa COXpAaHEHMs SHEPrHH, 3aBUCUMOCTh
nepuoja KoieOaHui MPYKUHHOTO MasTHHKA OT MacChl rpy3a U >KECTKOCTH HPYKUHBI U
HE3aBUCUMOCTh OT aMIUIUTYJbl MajbIX KoJIeOaHW, MPSIMOJMHEHHOE paclpocTpaHeHHE
CBETa, pa3joKeHue OeJoro cBeTa B CIEKTP, U3yUeHHE CBOMCTB M300pakeHUs B IUNIOCKOM
3epKalie W CBOWCTB HM300pak€HUs TMpeAMeTa B coOuparomei JMH3e, HaOJIIoJcHHE
CIUIONIHBIX U JTUHEWYATBIX CHEKTPOB M3ITyYEHUS): CAMOCTOSTENIbHO COOMpPAaTh YCTAHOBKY
13 U30BITOYHOTO HaOOpa OOOPYAOBaHHWS, OINUCHIBATH XOJ ONBITA M €Tr0 Pe3yabTaThl,
(hopMynpoBaTh BHIBOJIBI,

MPOBOJUTh TIPH HEOOXOAWMOCTH CEPHUI0 TMPSIMBIX HM3MEPEHHH, ONpeaeysisl CpeaHee
3HaYeHHE U3MepseMOil BeIMYUHBI ((POKYCHOE pacCTOSIHUE COOHMpAloIIel JIMH3bI),
000CHOBBIBAThH BEIOOP Crioco0a u3MepeHus (M3MEPUTEIIBHOTO MPUOOopa);



® [IPOBOJUTH HCCIIEJJOBAHUE 3aBUCUMOCTEH (U3UYECKUX BEIMYMH C HCIOJIb30BAHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTD IYTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JBH)KEHUU
0e3 HayaJbHOW CKOpOCTH, Mepuoja KojeOaHU MaTeMaTH4eCKOro MasTHHUKA OT JJIMHBI
HUTHU, 3aBUCUMOCTH yIJIa OTPaXCHUsS CBETA OT yIrja NaJcHUS U yrja IPeJIOMIICHUS OT
yria MNajJeHus1): IMJIaHUPOBaTh HCCIEA0BaHHE, CAMOCTOSATENBHO COOMpaTh YCTaHOBKY,
(¢ukcupoBaTh pPE3yNbTAThl IMOJYYEHHOH 3aBUCUMOCTH (DU3MUECKHX BEJIMYMH B BHJIE
TaOJuI U TpaUKOB, A€TIaTh BBIBOABI 110 pe3yJlbTaTaM UCCIIEA0BaHUS;

® T[POBOJUTH KOCBEHHbIE U3MEpPEHUs (GU3NYECKUX BEJIWYMH (CPEeAHssI CKOpOCTh U
YCKOpPEHHE Tella TpU PaBHOYCKOPEHHOM JABIDKEHHH, YCKOPEHHE CBOOOTHOIO TMaJeHHS,
KECTKOCTh MPYXKHUHBI, KO(Q(QUIMEHT TPEHUS CKOJIBKEHUs, MeXaHudeckas pabora u
MOIITHOCTh, YaCcTOTa M MEPUOJ KOJICOaHUH MaTeMaTHYECKOTO U MPYKUHHOTO MasTHUKOB,
ONTUYECKasl CUJla COOMPAIOLIEH JMH3bI, PaJUOAKTUBHBINA (POH): IUIAHUPOBATh U3MEPEHNS,
coOupaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY M  BBINOJHATH HM3MEPEHMS, CIEays
MPEIJIOKEHHOW WHCTPYKIMM, BBIYMCIIATH 3HAYCHHWE BEJIWYMHBI W aHAJIU3UPOBATH
IIOJIy4EHHBIE PE3YJIbTaThl C YYETOM 3aJaHHON ITOTPELIHOCTH U3MEPEHUN;

e coOmonaTh TMpaBWja TEXHUKH Oe3omacHOCTH TMpu pabore C  JTa0OPAaTOPHBIM
o0opynoBaHUEM;

® pasnuy4aTh OCHOBHBIE NMPU3HAKHU U3YyYEHHBIX (PU3MUECKUX MOJEINIEeH: MaTepuaabHas TOUKa,
abCoIIOTHO TBEPJOE TENO, TOYCUHBIH MCTOYHHUK CBETa, JIyd, TOHKAs JIMH3a, IJIaHEeTapHas
MOJIEJIb ATOMA, HYKJIOHHAs MOJIEJIb aTOMHOTO SI/1pa;

®  XapaKTepu30BaTh IMPUHIIMIIEI ACHCTBUS U3YYEHHBIX MPUOOPOB UM TEXHUYECKUX YCTPOUCTB
C OIOpO¥ Ha MX ONMHUCAHM (B TOM YMCJE: CIIUAOMETP, JaTYUKU MOJIOKEHUS, PACCTOSIHUS U
YCKOPEHUs, pakera, dXOJOT, OYKH, MEepUCKOI, (OoToammapar, ONTHUYECKUE CBETOBOIHI,
CHEKTPOCKOIN, JI03UMETp, Kamepa BuibcoHa), wucmons3ys 3HaHHA O CBOMCTBax
(U3NYECKHX SIBICHUIN U HEOOXOIUMBIE (PH3HUECKUE 3aKOHOMEPHOCTH;

® JCIOJIb30BaTh CXEMbl M CXEMATHYHBIC PUCYHKH H3YYEHHBIX TEXHUYECKHUX YCTPOUCTB,
W3MEPUTENbHBIX NPUOOPOB M TEXHOJOTHMUECKHX MPOLECCOB MpPU PpELIEHUH YydeOHO-
MPAaKTUYECKUX 3a7ay, ONTHYECKHE CXEMBbl U1 MOCTPOCHHS H300pakeHUH B IIIOCKOM
3epKajie ¥ coOMparolleil TuH3e;

® T[PUBOAWUTH TpPHUMEPHl (HAXOAUTH WHPOPMAIMIO O TMpPHUMEpax) MPAKTUIECKOTO
UCIOJb30BaHUS (PU3MUECKUX 3HAHMM B MOBCEJHEBHOM KHM3HM M OOecredeHust
0e30MacHOCTH TpuU OOpalleHuH ¢ MpudopaMH M TEXHUYECKUMH YCTpPONCTBaMH,
COXpPAHEHHMs 37I0POBbsl M COOIIOJICHHUS] HOPM HKOJIOTHUECKOTO MOBEJICHHS B OKPYKArOIEeH
cpene;

® OCYIIECTBIISAITh MMOHMCK uWHpoOpMamuu (QHU3UUECKOro coiepkaHus B MHTepHere,
CaMOCTOATENIBHO (OPMYNUPYsl TOMCKOBBIM 3ampoc, HAXOAWTh IYyTH ONpPEECIICHUs
JIOCTOBEPHOCTH TOJMYyYEeHHON HH(POpMAMK HAa OCHOBE HWMEIOIIMXCA 3HAHUU U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB;

® UCMOJb30BaTh IPU BBINOJHEHUM YYEOHBIX 3aJaHUM HAy4YHO-TIONYJSIPHYIO JIUTEPaTypy
(U3NYECKOro CoJepKaHus, CIIPaBOYHbIE MaTepUaibl, pecypchl ceTu MHTepHeT, BlIaaeTh
npuéMaMi  KOHCIIEKTUPOBaHMs TEKCTa, IpeoOpa3oBaHMs HHGOpMALMM W3 OJHOM
3HAKOBOU CUCTEMBI B JIPYT'YIO;

® C03/1aBaThb COOCTBEHHBIC MMCHMEHHBIE U YCTHbBIE COOOILEHHUS Ha OCHOBE MH(POPMALIUU U3
HECKOJBKUX HMCTOYHMKOB (DU3MUYECKOTO COACpXkKaHMs, IYOJWYHO MPEACTABIATH
pe3ynbpTaThl MPOEKTHOW WM MCCIIENOBATEIBCKOW NEATEIBHOCTH, IPU 3TOM I'PAMOTHO
WCIIOJIb30BAaTh HM3YYEHHBIM MOHATUHHBIA amnmapar H3ydaeMoro paszaena (GU3MKd U
COIIPOBOKAATh BBICTYIUIEHHE IMpe3eHTaleil c yd4éToM OCOOEHHOCTeH ayauTOpuu
CBEpPCTHUKOB.

COILEPKAHUE OBYYEHUA

7 KJIACC
Pasnen 1. ®u3nka u e€ posib B NO3HAHNH OKPY/KAIOLIEr0 MHPA.



®dusuka — HayKa o npupoje. SABnenus npupoasl. Guznueckue sIBICHNUS: MEXaHUYECKHUE, TEIIOBBIE,
NEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckue BennunuHbl. M3Mepenne dusmdeckux BenmuunH. Ousznueckue npudopsl. [lorpemHocts
n3MepeHuil. MexnyHapoaHas cucTeMa €IMHULL.

Kak ¢u3uka u apyrue ecTecTBEHHbIE HAyKM M3y4yaloT MPHUpPOAY. EcTecTBEHHOHAY4HBIN METO[
MO3HaHUsA: HaOJIOIeHNE, TOCTAHOBKA HAyYHOT'O BOMPOCA, BBIIBMKEHUE TUIOTE3, SIKCIEPUMEHT MO
IIPOBEpPKE THIOTE3, OO0BsICHEHHE HaOmogaeMoro siBieHus. Onucanue (U3NUECKUX SIBICHUN C
ITOMOILIBIO MOJIEIIEH.

JdemoncTpanuu.

1. MexaHuueckue, TEIIOBbIE, JJIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIE SIBJICHUSI.

2. Ouznyeckue MpUOOPHI U Mpolenypa MNPSIMBIX H3MEPEHHH aHAJIOTOBBIM U LU(POBBIM
puOOpOM.

JlabopaTopHbie padoThl U ONbITHI.

OmnpeneneHue HEHBI IEICHUS IKaIbl H3MEPUTEIHHOTO pUoOopa.

N3mepenne pacCTosTHUM.

N3mepenne 06bEMa JKUAKOCTH U TBEPIOTO TETIA.

Onpenenenue pasMepoB MaIbIX TEJ.

WN3mepenue TemmepaTypbl IpUd IOMOIIM JKUAKOCTHOTO TEpPMOMETpa U JaT4MKa
TEeMIIepaTyphl.

6. [IpoBenenne wuccnenoBaHuss MO MPOBEPKE TMIOTE3bl: JAJbHOCTh IMOJETA LIapUKa,
MYIIEHHOTO0 TOPU30HTANIBHO, TEM OO0JIbIlIe, YeM OOJIbIIIe BHICOTA MTyCKA.

Pasnen 2. IlepBoHayvanbHble CBEECHUS O CTPOEHUM BELLIECTBA.

CrpoeHue BelIeCTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl. ONbITHI, JAOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHE BEILIECTBA.

JIBrxeHue yactull BemecTBa. CBsI3b CKOPOCTU JBHKEHUS YACTHI] C TeMIlepaTypoil. bpoyHoBckoe
nBkenue, nuddysus. BzaumoeiicTBrue yacTHIl BEIIECTBA: MPUTSHKECHUE U OTTAIKUBAHHE.
ArperaTHble COCTOSIHUSI BEILECTBA: CTPOCHHE Ta30B, KUAKOCTEH M TBEPABIX (KPUCTATIINYECKUX)
Ted. B3auMoCBSi3b MEXIy CBONCTBAMH BELIECTB B pPa3HBIX arperatHbIX COCTOSHUSAX U HUX
aTOMHOMOJIEKYIISIPHBIM cTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

arONOE

JdemoHcTpaumu.

1. Habmtonenne OpoyHOBCKOTO JABHIKEHHS.

2. Ha6mronenue nuddysun.

3. HaGmtonenue sBneHMi, OOBACHIIOIIMXCA NPUTSDKEHUEM WM OTTAJIKMBAHUEM YacTHUI]
BEIIIECTBA.

JlaGopaTopHbie padoThI M ONBITHI.

1. OreHka 1ramMeTpa aToMa METOIOM PSIOB (C UCTIoNb30BaHueM ororpaduii).

2. OnbITHI 10 HAOIIOCHUIO TEIJIOBOTO PACIIMPEHHS Fa30B.

3. OMnBITH IO OOHAPYKEHHIO JICHCTBUS CHIT MOJICKYJISIPHOTO TIPUTSKCHUSI.

Paznen 3. /IBu:kenne u B3auMoieiicTBHE TeJl.

Mexanudeckoe aBrkeHue. PaBHOMepHOe W HepaBHOMepHOe ABWKeHHe. CkopocTh. Cpennsis
CKOpPOCTb [IpY HEPABHOMEPHOM JIBH)KEHUU. PacuéTr myTH 1 BpeMeHU JABHKEHUS.

SBnenne mHepuuu. 3aKOH MHEpUUH. B3aumopelcTBUE Tel Kak NMPUYMHA HU3MEHEHHUS CKOPOCTU
IBWOKEHMs Tesl. Macca kak Mepa MHEpTHOCTH Tena. IlnoTHocTh BemecTBa. CBS3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BbEMA BEIIECTBA.

Cuna xak XxapakTepHUCTUKa B3auMojieicTBus Ten. Cuila ynpyrocty U 3akoH I'yka. M3mepenue cuiibl
C MOMOIIBK JWHAMOMETpA. SIBIE€HME TATrOTEHUS M cuia TskecTH. Cuina TSKECTH Ha JIPYTrux
wiaHerax. Bec tena. HeecomocTb. CloXkeHHME CHWJI, HAIPaBJIECHHBIX 110 OJHOM HpPSMOil.
PaBuopelictByromas cuit. Cuiia Tpenusi. TpeHue CKOJIbXEHUsI U TPEHHUE MoKosi. TpeHue B npupoje
Y TEXHHKE.

JdemoncTpanuu.

1. HaOmrogeHre MeXaHHUYECKOTO JABMKEHHSI TEIA.

2 W3mepeHne CKOpOCTH MPSIMOJTUHEHHOTO IBHKCHHUS.

3. HaOGuroieHne SBICHUS] HHEPITHUH.

4 HabuttoieHre M3MEHEHUT CKOPOCTH TPH B3aUMOICHCTBUH TEII.



5. CpaBHeHue Macc 10 B3auMOJIEHCTBUIO TEL.

6. CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJHOM IIPSIMOM.

JlaGopaTopHbie padoThl U ONBITHI.

1. OmnpeneneHre CKOPOCTH pPABHOMEPHOTO JIBWXKEHHs (LIapuKa B KHMJIKOCTH, MOJEIH
IIEKTPUIECKOTO aBTOMOOWIIS U TaK J1ajiee).

2. OmnpeneneHue cpenHell CKOPOCTH CKONBXEHHUS Opycka HIM IIapuKa IO HAKJIOHHOM
IJIOCKOCTH.

3. Onpenenenue NIOTHOCTH TBEPAOIO TeEA.

4, OnbITB, JAEMOHCTPHUPYIONIHE 3aBUCHMOCTh pacTsOHKeHUs (aedopmaruu) TpPYKUHBI OT
MIPUIOKEHHOM CHUJIBIL.

5. OnpIThl, AEMOHCTPUPYIOIIME 3aBUCHMOCTb CHJIBI TPEHHUS CKOJIBKEHHS OT Beca Tela u

XapakTepa COIPHUKACAIOIINXCS IOBEPXHOCTEM.

Paszpnea 4. laBiieHue TBEPABIX TeJl, ’KUIAKOCTEH M ra3oB.

Hasnenne. CrocoObl yMEHBUICHHsS W YBeNIWYeHHs JaBieHus. [laBienue rasza. 3aBHCHMOCTB
JaBJIeHUs ra3a oT o0béma, Temnepatypsl. Ilepenaua naBieHus TBEPABIMHU TENaMH, KUIKOCTSIMU U
razamu. 3akoH Ilackang. IlHeBMaTHueckue MamMHBI. 3aBUCUMOCTb JAaBJIEHHUS KHUIKOCTU OT
riyounsl. ['unpocrarnyeckuii napagokc. CooOuiaromuecs cocynpl. I'napaBinueckie MeXaHu3Mbl.
Atmocdepa 3emin u atmocepHoe naBieHue. IIpUUnHBI CyIIecTBOBaHMS BO3AYIIHOW OO0OJIOYKH
3emmu. Onbir Toppuuennu. M3mepenue atmocdepHoro napieHus. 3aBUCUMOCTb aTMOC(epHOro
JaBIICHUS OT BBICOTHI HaJl ypoBHEM Mopst. [Ipubops! 11t n3mMepeHus aTMOC(hEpHOTO JaBJICHUS.
JlelicTBUE )KUIKOCTU U Ta3a Ha MOrpyXEHHOE B HMUX Teso. BbITankuparomas (apXumenoBa) cuia.
3axoH Apxumena. [InaBanue ten. Bo3nyxomnaBanue.

JdemoHcTpanuu.

3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIEPATYpBhI.

Ilepenaya naBneHus )KUIKOCTBIO U Fa30M.

Coob1maronuecs: CoOCy/bl.

I'mppaBnuueckuii mpecc.

[TposiBnenue nelicTBUs aTMOCEPHOTO JTaBICHHUS.

3aBUCHUMOCTh BBITAJIKUBAIOUIEH CHIIBI OT 00BbEMa MOrpyKEHHOM YacTH Tesla M IJIOTHOCTH
KHUJIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOLIEH CHIIBI BECY BHITECHEHHOM JKUKOCTH.

8. VYcnoBue maBaHus TeJl: IUIaBaHUE WM MOTPYXKEHHE Tell B 3aBUCUMOCTU OT COOTHOIIEHHUS
IUIOTHOCTEN TeJIa U )KUJIKOCTH.

JlabopaTopHblie padoThl U ONBITHI.

oo wdE

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOM B JKUAKOCTh YaCTH
Tena.

2. OnpenesneHne BHITAIKUBAIOLIEH CUJIbI, IEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B KUIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKHBAIOIIECH CUJIbI, TEUCTBYIOIIEH HA TEJO B XKUIKOCTH, OT
Macchl Tena.

4, OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKUBAIOIICH CUJIbI, ICMCTBYIOIIEH HA TEJO B
KHUJIKOCTH, OT 00bEMa NOTPYKEHHOM B AKHUIKOCTh YaCTU TeJla U OT IUNIOTHOCTHU >KUIKOCTH.

5. KoHcTpynpoBanne apeoMerpa WM KOHCTPYMPOBAHME JIOJKM U OIpEAENICHHEe €&
IPYy30II0ABbEMHOCTH.

Paznen 5. Pa6ora u MoImHoCTh. JHEprus.

Mexanuyeckas padora. MOIIHOCTD.

IIpocTble MexaHM3MBI: pblYar, OJIOK, HAKJIOHHas IUIOCKOCTb. IlpaBmiio paBHOBecusi pelyara.
IIpumeHeHne npaBuiia paBHOBECHS pbldara K 0510Ky. «3osoToe nmpaBuiio» Mexanuku. KITJ{ mpocTeix
MexaHu3MOB. [IpocTbie MexaHNU3MBI B OBITY M TEXHHUKE.

Mexannueckas sHeprus. Kunernuyeckas u noreHuuanbHast sHeprus. IIpeBpamienue onHoro Bujaa
MEXaHUYECKOH SHEPruM B APYroi. 3aKOH COXPaHEHUs SHEPIHH B MEXaHUKE.

JdemoHcTpaumu.

1. [Tpumepsl IPOCTHIX MEXaHU3MOB.

JlaGopatopHbie pabOTHI U OTIBITHIL.



1. Onpenenenue padOThl CUIIBI TPEHUS TP PAaBHOMEPHOM JIBUKEHHUHU TeJIa 110 TOPU30HTATbHON
IIOBEPXHOCTHU.

2. HccnenoBanue ycioBuii paBHOBECHS pblyara.

3. N3mepenne KITJ[ HakIOHHOHN TUIOCKOCTH.

4. N3yueHne 3aKk0Ha COXpaHEHUSI MEXaHUYECKON YHEPTUN.
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Paszgen 6. TenioBblie IBJIeHHUS.

OCHOBHBIE TIOJOXKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUM CTpPOEHUsA BellecTBa. Macca u
pa3Mepbl  aTOMOB M MoOJeKyld.  ONbITbl, MNOJATBEPXKAAIOUIME  OCHOBHBIE  TOJOXKEHUS
MOJIEKYJIIPHOKMHETUYECKOU TEOPHH.

Mopnenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOTO COCTOSHHMN BellecTBa. Kpucrammuyeckue u
amopdusie Tena. OOBICHEHHE CBONCTB ra3oB, KUIKOCTEH M TBEPIBIX TEJI HA OCHOBE MOJIOKCHHUI
MOJICKYJIIPHO-KUHETUYECKOW Teopud. C(CMauMBaHWE W KaNWUIAPHBIE SBJICHHS. 1eIIOBOE
pacIIMpeHe U CKaTHE.

Temneparypa. CBsizb TeMmepaTypbl CO CKOPOCTBIO TEIUIOBOTO IBMIKEHHUs 4YacTHll. BHyTpeHHss
sHeprusi. CrnocoObl M3MEHEHHUS BHYTPEHHEH »HEepruu: Temionepefadya U COBEpLICHUE pPadOoThI.
Bunb! Teruionepegaun: TemIONpPOBOAHOCTh, KOHBEKIINS, U3TYYCHHE.

KonuuecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BelecTBa. TerIo00MeH U TEIIOBOE PaBHOBECHE.
VpaBueHue TeruioBoro Oananca. IlmaBreHne W OTBepAeBaHHWE KPUCTALTUYECKUX BEIIECTB.
VYnaenvHas teruiota IuiaBneHus. I[lapooOpasoBanne u koHaeHcamwus. HWcmapenue. Kumnenwe.
VYaeneHas TerioTa mapooOpa3oBaHUS. 3aBUCHMOCTH TEMIIEPATyphl KHIICHHS OT aTMOC(EpPHOTO
JABJICHUS.

Brnaxxnocts Bo3myxa.

DHeprus TOIINUBA. Y IeJIbHAas TEIJIOTa CrOPaHusl.

[Tpunnuner pabotsl TerioBeix aAsurateneit KIIJ TeruoBoro neuratens. TeruioBble ABUTATENH U
3allUTa OKPYKAIOIIEH Cpe/Ibl.

3aK0H COXpaHEHUs U MPEBPAIICHHS YHEPTHUH B TETUIOBBIX MPOIECCaX.

JdemoHcTpanuu.

Ha6mronenne 6poyHOBCKOTO JTBHYKEHUS.

Ha6monenue nuddysumn.

HaGmronenue siBiieHnit cMauMBaHUs M KalTWJUISIPHBIX SIBICHUI.

HabGmroieHre TemioBoro pacimpeHus Tei.

H3menenune naBieHus raza npyu U3MEHEHUH 00bEMa U HAarPEBAHUH W OXJIAXKICHUU.
[IpaBuna n3amMepeHust TeMIePaTypshl.

Buasl Terionepenaun.

OxmaxaeHre Ipyu COBEPIICHUHN PaOOTHI.

HarpeBanue npu coBepuieHrH paboThl BHEITHUMH CHUJIaMH.

0. CpaBHeHue TEMIOEMKOCTEN Pa3InYHbIX BEILECTB.

11. HaOironenne kumeHus.

12. HaGmoneHue nMocTOsSHCTBA TEMIIEPATyphl IPU IUIABICHUH.

13. Monenu TeIUIOBEIX ABUTATEIIEH.

JlabopaTopHbie pad0ThI U ONBITHI.

OnbIThI 110 OOHAPYKEHUIO TEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKESHHUS.

OnBITHI IO BRIPAIIMBAHHUIO KPUCTAIIOB TIOBAPEHHOM COJIM WJIU caxapa.

OnbIThI 110 HAOIOJEHUIO TETJIOBOTO PACIIMPEHUS Ta30B, JKUIAKOCTEH U TBEPBIX TEI.
OnpeneneHre JaBlICHUS BO3yxa B OaJUIOHE IIIPHIIA.

OnbIThI, I€MOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3/lyXa OT ero o0bEMa U HarpeBaHus
WJTU OXJIQXKICHHUS.

BOoo~NoTR~WLNE

agrOdE

6. [IpoBepka TruUIMOTE3bl JIMHEWHON 3aBUCHUMOCTH JUIMHBI  CTOJIOMKAa O KUJIKOCTH B
TEPMOMETPHUECKON TPYOKE OT TeMIIepaTyphbl.
7. Habmionenne w3MeHeHHMs BHYTPEHHEW OSHEpPrHUM Tella B pe3yibTaTe TeIionepeaaud u

pabOoTHI BHELTHUX CHIL.
8. HccnenoBanue sBiI€HUS TEIUIOOOMEHA MPU CMEIIMBAHUN XOJIOJHON U TOpsiueld BOBI.



9. OnpeneneHue KOIMYECTBa TEIUIOTHI, MOJIYYEHHOIO BOAON IpHU TEIUIOOOMEHE C HarpeThiM
METAJNINYECKUM LIWINHAPOM.

10. Ornpenenenue yaenbHON TEIMIIOEMKOCTH BELIECTBA.
11. HccnenoBanue nmpoliecca UCIapeHus.

12. OrnpenesieHrne OTHOCUTEIBHOM BIAKHOCTH BO3/yXa.
13. Ornpenenenuie yaeIbHON TEIIOTHI MIABICHUS JIbJIA.

Pazpnen 7. DiiekTpuyeckne U MATHUTHBIE SIBJI€HUSI.

Onektpusanus Ten. [[Ba poaa anekTpuueckux 3apsiioB. BzaumopaeiicTBue 3apseHHBIX Tel. 3aKOH
Kynona (3aBHCHUMOCTh CHJIBI B3aUMOJACHCTBHS 3apsOKEHHBIX Teld OT BEJIMYMHBI 3apsoB U
pPacCTOSTHUSA MEXKy TeJIaMu).

DnekTpuyeckoe moJie. Hampsok€HHOCTh  diiekTpudeckoro mnosst. [lpuHuun — cynepno3unuu
ANEKTPUUECKUX MoJieH (Ha KaYeCTBEHHOM YpPOBHE).

Hocurenu »snekTpudyeckux 3apsjaoB. DJEMEHTapHBIN »leKkTpuueckuid 3apsa. CTpoeHue aroma.
[IpoBOIHUKY M AUDIEKTPUKH. 3aKOH COXPAHEHHS DJIEKTPUUECKOTO 3apsijia.

DJIEKTPUYECKUN TOK. YCJIOBHUS CYHIECTBOBAHMS AJIEKTPUYECKOrO0 TOKA. VICTOUHHMKH MOCTOSHHOTO
TOKa. J[efcTBUS 3IEKTPUUECKOTO TOKA (TEMIOBOE, XUMUUECKOE, MAarHUTHOE). DJIEKTPUUECKUHN TOK B
KHUIKOCTSAX U razax.

Onexrpuueckas nenb. Cuna Toka. DiekTpuyeckoe HampsikeHue. CONpOTUBIEHHE IMPOBOAHHKA.
VYaenbHOEe coNpoTHBIEHUE BemiecTBa. 3akoH Oma s ywyactka uenu. llociemoBarenbHoe u
napauieIbHOE COeTMHEHNE ITPOBOIHUKOB.

Pabota m MoOmHOCTH 3eKTpUYecKOro Toka. 3akoH JDxoyns—JleHna. DiekTpuueckue Ienu M
MOTPEOUTENH IIEKTPUIECKON YHeprun B ObITY. KOpoTkoe 3aMbIkaHue.

[ToctositHHBIE MarHUTHL. B3aumonelcTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHoe moie. MarHuTHoe
nmose 3eMJIM W €ro 3HauyeHwe Ui Ku3HM Ha 3emse. OmnbIT Opcteaa. MarHuTHoe Tmosie
ANEKTPUYECKOro Toka. [IprMeHeHne 31eKTpOMarHuTOB B TeXHUKE. /[eficTBUE MarHUTHOTO MO Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJABUTATEIb MOCTOSTHHOTO TOKA. VICrioib30BaHME 3IEKTPOIBUTATEINCH B
TEXHUUYECKHUX YCTPONUCTBAX U HA TPAHCIOPTE.

Omneitel @apanes. SABneHUe 3AEKTPOMArHUTHOM MHAYKIMHU. [IpaBuio JleHma. DnekTporeneparop.
CriocoObl MOTYYEeHHS NIEKTPUIECKON SHEPTUU. DJICKTPOCTAHIIMH Ha BO30OHOBIISIEMBIX HCTOYHHKAX
SHEPTHH.

JdemoncTpanuu.

1. DJeKTpu3aius Ted.

2. JIBa poja 3J€KTPUUECKUX 3aps10B M B3aMMOICHCTBHE 3apPsKEHHBIX TEIL.
3. YCTpoHCTBO U IEMUCTBUE JIEKTPOCKOIIA.

4. DneKTpocTaTHUeCKask MHIYKIUS.

5. 3aKOH COXpaHEHUsI JEKTPUUECKUX 3apsIOB.

6. [IpoBOAHMKY U TUAIIEKTPUKH.

7. MoaenvupoBaHUE CUIOBBIX JIUHHUM 3JIEKTPUUECKOTO TTOJIS.

8. Hcrounnky nmocTosTHHOTO TOKA.

9. JlelicTBUA 2JIEKTPUYECKOTO TOKA.

10.  DnexTpuyYecKuil TOK B )KUAKOCTH.

11. ["a30BbIi1 pa3psi.

12. H3mepeHue cUIbI TOKA aMIIEPMETPOM.

13.  V3mepeHwne 37eKTPUYECKOTO HANPSHKEHHS BOJIBTMETPOM.

14.  PeocraT u Mara3uH CONPOTUBIICHUM.

15. BsanmonelicTBre MOCTOIHHBIX MAarHUTOB.

16.  MopenupoBaHHe HEBO3MOKHOCTHU Pa3eJICHUs MOJIFOCOB MarHUTA.
17. MopenupoBaHue MarHUTHBIX MOJE€H NOCTOSHHBIX MAarHUTOB.
18. OmneIT OpcTena.

19.  MarHurtHoe noje Toka. DJIeKTPOMarHur.

20.  JleiicTBME MarHUTHOTO MOJISl HA IPOBOJHHUK C TOKOM.

21.  DnexTponBUTaTeNb MOCTOSIHHOTO TOKA.

22.  HccnepoBaHue SIBICHHS IEKTPOMArHUTHON MHIYKIUH.

23. OmneiTer @apajes.



24.  3aBHCHMMOCTH HAIPaBJICHUS HHAYKIIMOHHOTO TOKA OT YCIIOBHIA €r0 BOSHUKHOBECHHSI.
25.  DuexTporeHepaTop MOCTOSHHOTO TOKA.
JlaGopaTopHbie padoThl U ONBITHI.

1. OnbITHI 10 HAOTIOACHUIO SJEKTPU3ALUH TEJI MHAYKIMEH U IPH CONPUKOCHOBEHHUU.

2. HccnenoBanue neicTBUS SIIEKTPUIECKOTO TTOJIST HA TIPOBOJHUKH U TUDIIEKTPHUKH.

3. CO6opxka u mpoBepka paboThI FMEKTPHUUECKON HEH MOCTOSTHHOTO TOKa.

4. W3mepenue u peryiupoBaHue CUiIbI TOKA.

S. W3mepenue u peryianupoBaHue HaNpsHKEHUs.

6. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MIYLIETO Yepe3 PE3UCTOp, OT CONPOTHUBIECHHS
PE3UCTOpPA U HAIPSKEHHST HA PE3UCTOPE.

7. OnbITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPUUYECKOTO CONPOTUBIIEHUS IPOBOJHHUKA OT
€T0 JUIMHBI, TUIOIAAH MOTIEPEYHOr0 CEYSHUs U MaTepuaa.

8. [lpoBepka mpaBuia CIOXKEHUS HANPSKEHUH NpPU IOCIEN0BAaTEIbHOM COEJUHEHUH JIBYX
PE3HCTOPOB.

9. [TpoBepka nmpaBuIa Ui CUIIbI TOKA MTPH MapajIeIbHOM COEJUHEHNUU PE3UCTOPOB.

10.  Omnpenenenue pabOTHI ITEKTPUIECKOTO TOKA, HAYILIETO YEPE3 PE3UCTOP.

11.  OmnpeneneHue MOLUTHOCTH IEKTPHUUECKOTO TOKA, BBIJEIAEMON Ha pE3UCTOPE.

12.  HccnenoBaHue 3aBHCHMOCTH CHIIBI TOKA, MIYLIETO Yepe3 JIAMIOYKY, OT HANpsOKEHHUS Ha
HE.

13.  Ompenenenne KIIJ[ HarpeBarers.

14,  HccnenoBaHue MarHUTHOI'O B3aUMOZEHCTBUS MMOCTOSTHHBIX MarHUTOB.

15.  M3yyeHune MarHMTHOTO IOJISI TOCTOSIHHBIX MarHUTOB IPU X 00BbETUHEHNUH U Pa3/ICIICHIN.
16.  UccnenoBanue ASHCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.  OmubITBl, IEMOHCTPHUPYIOIIME 3aBHCUMOCTH CHWJIBI B3aMMOACHCTBUS KaTYIIKH C TOKOM H
MarHuTa OT CHJIbI TOKAa U HalpaBJICHUs TOKA B KaTYILKE.

18.  M3yueHwue meiicTBUS MarHUTHOTO ITOJISI HA IPOBOJHHUK C TOKOM.

19.  KoHcTpyHnpoBaHue U u3ydeHue paboThl 3JEKTPOIBUTATEIS.

20.  Usmepenue KII/] anexTponBUTaTebHON YCTAaHOBKH.

21.  OnbITBl TO HCCIEIOBAHUIO SIBJICHMSA HJIEKTPOMArHUTHOM MHIYKIMU: HCCIIEJOBAaHUE

W3MEHEHHWH 3HAaUYCHUS U HallpaBJICHUSA WHAYKIUMOHHOI'O TOKA.
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Paszgen 8. Mexanndeckue siBJIeHHUS.

Mexanuueckoe JBwkeHue. MarepuanpHas Touka. Cucrema orcuéra. OTHOCHUTENBHOCTh
MEXaHMUYECKOro JBWKEHUs. PaBHOMepHOe mpsMoiMHENHHOE JBWKeHue. HepaBHoMepHOe
npsiMojuHeiiHoe nBrkeHue. CpeaHsiss M MIHOBEHHas CKOPOCTh Tejda IpU HEpaBHOMEPHOM
JBUKCHUU.

Yckopenue. PaBHOycKOpeHHOE TIpsiMONTHHEITHOE BrkeHne. CBoOoHOE magenne. OnbiThl [Nanmmmes.
PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. [lepuon u wacrora oOpamienus. JIuHeitHas U yrioBas
ckopocTH. LleHTpocTpeMuTeNnbHOE YCKOPEHHUE.

IlepBbiii 3axkoH Herotona. Bropon 3akoH Hsetorona. Tperuit 3axkon Herorona. IlpuHnun
CYNEPIO3HULIANA CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujla TPEHHUS CKOJIBKEHUS, CHJa TPEHUS IOKO,
IpYTHE BUIBI TPCHHUSA.

Cuna TSDKECTH W 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOAHOro majeHus. J[Bmkenue
manet Bokpyr CousHia. [lepBas kocMudeckas cCKopocTb. HeBecoMOCTh U nieperpys3ku.

PaBHOBecue marepuanbHON TOYKH. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue TBEPAOro Tena ¢
3aKpEIUIEHHOM OChIO BpamieHuss. MoMeHT cuiibl. LIeHTp TshkecTw.

Nmnynec tena. M3menenue umnynsca. Mmmnynse cuiibl. 3aK0oH coXxpaHeHUs uMnyJbca. PeakTuBHoe
I BUKCHHUE.

Mexanunueckasi pabota ¥ MOITHOCTh. PaboTa cui TsKkecTH, ynpyroctu, TpeHus. CBsi3b SJHEPTUU U
pabotbl. [loTeHIManpHast 3HEpPrus Tena, MOAHATOrO Haj MOBEPXHOCThIO 3eMid. lloTeHuuanbHas
sHeprus cxaroil npyxuHel. Kunernueckas sHeprus. Teopema 0 KMHETHYECKOW PHEPruM. 3aKOH
COXPAHEHHS MEXAHUUYECKON SHEPTUH.



JdemoHcTpaumu.

1. Hab6mroieHne MeXxaHU4eCcKOTo IBHKEHUS Tella OTHOCHTEIHLHO Pa3HBIX Tell OTCUETA.

2. CpaBHeHUE ITyTEeH U TPACKTOPUH JTBIMIKEHUS OJHOTO M TOTO XK€ Tejla OTHOCUTEIIEHO Pa3HbIX
TeJI OTCYETA.

3. N3mepenune CKOpOCTH U YCKOPESHHSI PSMOJIMHEHHOTO JIBFKEHUS.

4, HccnenoBanue mpu3HakoB paBHOYCKOPEHHOTO JIBHKEHUSI.

5. HabGmronenue aBMKEHUS Tea 1Mo OKPYKHOCTH.

6. HaGmroieHne MexaHn4ecKuX SBJICHHM, MPOUCXOISIINX B CUCTeMe OTcuéTa «Tenexkay mpu
e€ paBHOMEPHOM M YCKOPEHHOM JBUKEHHH OTHOCUTEIBHO KaOMHeTa (PU3UKH.

7. 3aBUCHMOCTh YCKOPEHHS T€JIa OT MAacChl TeJia M ISHCTBYIOIIEH Ha HETO CHJIBL.

8. Habmronenue paBeHCTBA CHJT TIPU B3aUMOJICHCTBUH TEI.

9. N3meneHue Beca Tela mpu YCKOPEHHOM JIBHUKCHHU.

10. [lepenada umirynbca npu B3aUMOJECHCTBUN TEJ.

11.  IlpeoGpa3oBaHus SHEPTUU NPH B3aUMOICHCTBHHU Tell.

12. CoxpaHeHue UMITyJIbca MPU HEYIPYTOM B3aUMOJICHCTBHUU.

13.  CoxpaneHue UMmyibca npu abCOIIOTHO YIIPYTOM B3aUMOACHCTBUH.

14. Habmronenne peakTHBHOTO JIBHIKCHHUS.

15. CoxpaHeHue MEXaHUYECKON SHEPTUH MPHU CBOOOIHOM TMaICHUH.

16.  CoxpaHeHHE MEXaHUYECKOI SHEPruu Npu ABMKEHUU Tella MOoJl AeHCTBUEM MPYKHUHBI.
JlabopaTopHblie padoThI U ONBITHI.

1. KoncTpynpoBanue Tpakrta AJisg pa3roHa W JajbHEHIIEr0 paBHOMEPHOTO JIBIKEHUS IIaphKa
VT TEJICHKKH.

2. OmnpeneneHne cpeaHel CKOPOCTH CKONBXKEHHs Opycka WM JBIDKCHHS IIAapHKa TI0
HAKJIOHHOM MJIOCKOCTH.

3. OnpeneneHre YCKOpEeHHs Tella TMpPH PABHOYCKOPEHHOM JBHKEHHHM IO HAKJIOHHOU
TIJIOCKOCTH.

4, HccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHHM IPU PaBHOYCKOPEHHOM JBIDKEHUHU 0e€3
Ha4aJIbHOW CKOPOCTH.

5. [IpoBepka THUMOTE3bI: €CAM MPHU PABHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOW CKOPOCTH

YT OTHOCATCA KaK psan HEUYETHBIX YUCCJI, TO COOTBCTCTBYIOIIHUE IMPOMECIKYTKH BPEMCHU
OJHMHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKECHHS OT CHITBI HOPMAJIBHOTO JAaBIICHHS.

7. Onpenenenue ko3 puLmeHTa TPEHUS! CKONbKEHHUS.

8. OmnpeneneHne KECTKOCTU TPYKUHBI.

9. OmnpeneneHue pabOThl CHIIBI TPEHUS P PABHOMEPHOM JIBXKEHUH TeJla 110 TOPU30HTAIBHOM
MTOBEPXHOCTH.

10.  Ompenenenne pabOTBl CWJIBI YOPYrOCTH TpPU MOABEME TIpy3a C HCIOJIb30BAaHUEM
HETIOIBM)KHOTO M MTOJBIKHOTO OJIOKOB.

11.  M3yueHue 3aKOHA COXpPAHEHUS SHEPTHUH.

Pa3znen 9. Mexanuveckue Kojae0aHUs U BOJHBI.

KonebarenpHoe nBuxenrne. OCHOBHBIC XapaKTEPUCTUKU KOJIECOAHMIA: IEPUO/T, YACTOTA, AMILTUTY/IA.
MareMaTuueckuii M TPYKUHHBIM MasTHUKW. lIpeBpaimieHue »HEpPruM NpH KoJeOaTeIHbHOM
JBUYKEHUU.

3aryxatomue kosebanus. Beinyxnennsie konebanus. Pezonanc. Mexannueckue BotHbL. CBOMCTBA
MEXaHWYeCKHX BOJIH. lIpogonbHble M moONepeyHble BOJHBL JITMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHusi. MexaHn4ecKue BOJIHBI B TBEPIOM Tele, CEHCMUYECKHE BOTHBI.

3Byk. ['poMKOCTH 3ByKa M BeicOTa TOHA. OTpaskeHue 3Byka. HPpa3ByK U yIbTpa3ByK.
JdemoHcTpanuu.

Habmronenue xonebanuii Te moJ1 1eHCTBUEM CHIIBI TSHDKECTH U CHITBI YIIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U Ha PY>KUHE.

HabGuroieHne BEIHYXIEHHBIX KOJICOAHUH 1 pe30HaHca.

Pacripoctpanenue mpooabHBIX U MONEPEYHBIX BOJIH (HAa MOJIETIH).

Ha6roienre 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKUH pe30HaHC.

SN E



JlabopaTopHbie padoThl U ONBITHI.

1. OmnpeneneHue 4acTOTHI U MEPHOAA KOIeOaHUH MaTeMaTHYECKOTO MasiTHUKA.

2. OnpenesneHne YacTOThl U Mepro/ia KojaeOaHui Npy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MepHoJia KoieOaHUH MOJBEIIEHHOTO0 K HUTH Tpy3a OT JJIMHBI
HUTU.

4, HccnenoBanue 3aBUCHMOCTH TIepHOAa KojeOaHu MPY>KMHHOTO MasiTHUKA OT MaccChl Tpy3a.
5. [IpoBepka HE3aBUCHMMOCTH Tiepuoja KojeOaHWid Tpy3a, IMOABEMICHHOTO K HHUTH, OT MacChl
rpysa.

6. OMnBITHI, TEMOHCTPUPYIOIIHE 3aBUCUMOCTh TEepHOa KOJIeOaHUH MPYKWUHHOTO MasiTHHKA OT
MacChI Tpy3a U KECTKOCTH MPYKUHBIL.

7. N3mepenne yckopeHusi CBOOOTHOTO MaIeHUS.

Pasnen 10. DneKTpoMaraHuTHOE 1M0JIe M 3JIEKTPOMATHUTHBIC BOJIHBI.

DIEKTPOMarHuTHOE IMoj€. OJIEKTPOMAarHuTHbIE BOJHBL. (CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
IITkana OJICKTPOMArHUTHBIX BOJIH. Hcnonp3oBanue QJICKTPOMArHMTHBIX BOJIH IJIA COTOBOM CBSI3U.
DJeKTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOIMCTBA CBETA.

JdemoHcTpaumu.

1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHoBbIe cBoiiCTBa CBeTA.

JlaGopaTopHbie padoThI M ONBITHI.

1. N3yuenue cBOMCTB AIIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0O MOOMIIBHOTO TenedoHa.

Pa3gen 11. CBeTOBEIE IBIECHUS.

JlyueBas monenb cBera. Mcrounuku cBera. llpsMonuHeliHOE pacnpoCTpaHEHUE CBETA. 3aTMEHUs
Connna u Jlynsl. Otpaxenue cBera. [lnockoe 3epkano. 3aKOH OTpaKEHUs CBETA.

[Ipenomnenue cBeTa. 3akoH IMpeomyieHHs cBera. [losiHOE BHYTpPEHHEE OTpa)KEHHE CBETa.
Hcnonb3oBaHue MOJTHOTO BHYTPEHHETO OTPAKEHUSI B ONTHUYECKUX CBETOBOIAX.

Jlunza. Xox nydeit B ma3ze. OnTryeckas cuctema (oroarnmapara, MUKPOCKOIa U Telieckona. ['ma3
KaK ONTHYECKas cucrteMa. bim3opykocTh U 1abHO30PKOCTb.

Pasznoxxenne Oenoro csera B cnekTtp. OnbiTel HpeloroHa. CrnokeHue CHEKTpalbHBIX I[BETOB.
Jucnepcus cera.

JdemoHcTpaumu.

1. [IpsmonnHeitHOe pacpocTpaHEeHUE CBETa.

2. OtpaxkeHue cBeTa.

3. [ony4yenue n300pa>keHU B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

4, [Ipenomnenue ceera.

5. OnTHyeckuil CBETOBOL.

6. Xox tyueit B coOuparoteit TuH3e.

7. Xo Jydel B pacceuBarole JIMH3E.

8. [Tony4yeHune n300pa>keHUI ¢ TTOMOIIBIO JIMH3.

9. [punnun neiictBus ¢oroanmnapara, MUKPOCKOINA U TEJIECKOTIA.

10. Monens riiasa.

11.  Pa3noxeHue OO0 CBETa B CIIEKTP.

12. [Tonmy4yenue 6e0ro cBeTa Mpy CI0KEHUH CBETA PA3HBIX IIBETOB.
JlabopaTopHbie pad0ThI U ONBITHI.

1. HccnenoBanue 3aBUCUMOCTH yIila OTPa)KEHUsSI CBETOBOIO JIyda OT YyIJla MaJeHHUs.
2. N3yuenne xapakTepUCTHK U300paXeHUs TIPEAMETA B IIJIOCKOM 3epKaJe.

3. HccnenoBanue 3aBUCHUMOCTH yIJla INPETOMJICHHS CBETOBOIO Jyda OT yrjla MajJeHUs Ha
I'PaHUIIE «BO3TYyX—CTEKIIO.

4, [Tonmy4yeHune n300pa>keHUI ¢ TTOMOIIIBIO COOMPAIOIIIEH JTUH3HI.

S. Omnpenenenrie HOKYCHOTO PACCTOSHUS M ONTUYECKON CUIIBI COOMPAIOIIEH JIMH3HI.
6. OmnbITHI IO Pa3IOKEHUIO OEJIOro CBETa B CIEKTP.

7. OMnBITH IO BOCHIPUATHIO IIBETA IPEMETOB MPH UX HAOIIIOICHUH Yepe3 [IBETOBbIC (DMIIBTPBI.

Pasnen 12. KBaHTOBBIC sIBJICHUS.
Omneitel Pesepdopna w mmanerapHas mopens aroma. Monenbs atoma bopa. Hcemyckanume wu
norJyiomeHne ceera aroMoM. KBanTsl. JInHeiuaTble CrieKTpsbl.



PanunoaktuBHOCTh. Anbda, Oera- u ramma-uznydeHus. CtpoeHue aTtoMmHoro siapa. HykionHas
MoeNb aTOMHOTO sifgpa. M3oronsl. PagnoaktuBHele npeBpamieHus. [lepuon nonaypacmnajia aTOMHBIX
szep.

SAnepHble peakiny. 3aKOHbI COXPaHEHUS 3apsI0BOTO U MACCOBOIO YHUCEI. DHEPrusl CBSI3U aTOMHBIX
saep. CBA3b Macchl U 3Hepruu. Peakuuu cuHTe3a u aenenud saep. Mcrounuku sueprun ConHua u
3BE3.

Snepnas sHepreruka. JledcTBUS paguoOaKTUBHBIX U3JYYCHUN HA KUBbIE OPTraHU3MBbI.
JdemoHcTpanmu.

1. CrieKTphl U3ITy4eHUs U MOTJIOIIEHUS.

2. CrieKTphl pa3IUYHbIX Ta30B.

3. CrnexTp Boziopoa.

4. Habmtonenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka MOHM3UPYIOMINUX U3TYICHHH.

6. Peructpanus uznydeHus IpUpOIHBIX MHHEPATIOB U IPOAYKTOB.
JlabopaTopHbie padoThl U ONbITHI.

1. Habmronenne CrionHpIX U IMHEHYaThIX CIEKTPOB U3ITyYCHHUS.
2. HccrnenoBanne TpPEeKOB: HM3MEpPEHHE SHEPrUM YacTUIBI IO TOPMO3HOMY MyTH (IO
¢dororpadusam).

3. N3mepenne paanoakTUBHOTO (OHA.

IToBTOpHTE/IBLHO-00001AIO NI MOYTb.

IToBTOpUTENBHO-0000IIAIOMI  MOAY/Ib TpeIHAa3HA4YeH Uil CUCTeMaTH3aluu U 0000LIeHus
MIPEIMETHOTO COACPIKAHUS U OTBITA JIEATEILHOCTH, MPHUOOPETEHHOTO NPU M3YYEHUH BCETO Kypca
¢bu3uKy, a TaKKe Ui MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHY IO (u3MKe A
00yJaromuxcs, BBIOPaBIIMX 3TOT y4eOHBINA PEIMET.

[lpu u3ydeHHH NAHHOTO MOAYJS PEalU3yIOTCS U CUCTEMATH3UPYIOTCS BUABI JESITEIbHOCTH, HA
OCHOBE KOTOpBIX 00€CIEUMBAETCS JOCTKEHHE NMPEAMETHBIX M METANPEAMETHBIX IUIAHUPYEMBIX
pe3yinbTaToB OO0yuyeHHs, (POPMHUPYETCS €CTECTBEHHOHAay4yHasi I'PaMOTHOCTh: OCBOEHHE Hay4HBIX
METOJIOB HCCIICJIOBaHMS SBJIIEHUM NPUPOJIbI U TEXHHUKH, OBJAJECHHE YMEHUSMU OOBACHATH
¢du3nueckue sABICHUS, IPUMEHSIS MTOJyYeHHbIE 3HaHUs, PELIaTh 3a7au, B TOM YHUCIIe KaUeCTBECHHbIE
U KCIEPUMEHTaJIbHbIE.

[IpyHIMNINATBHO AESATEIBHOCTHBIM XapakTep AAHHOIO pasjieila pealu3yercss 3a C4€T TOro, 4ro
oOyuarolrecs BhIMOIHAIOT 3a/1aHUs, B KOTOPBIX UM IIPEIJIaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUM pAaclo3HaBaTh W HAyYHO OOBACHATH (U3NYECKUE SBICHHUS B
OKpY>Karolllel MPpUPOJIe U TIOBCEITHEBHOM KU3HU;

MCIOJIb30BaTh HAyYHbIE METO/IbI HCCIEI0BaHUs (PU3NUECKUX SBICHUN, B TOM YHUCIE U IPOBEPKU
TUIOTE3 U NOJYyYEHUs] TEOPETUYECKUX BBIBOJIOB;

OOBSICHATH Hay4yHble OCHOBBI HauOojiee BaXKHBIX JOCTHXKCHMHA COBPEMEHHBIX TEXHOJIOTHH,
HalpuMep, MPaKTUYECKOTo MCIIOJIb30BaHMs Pa3IM4YHbIX MCTOYHMKOB SHEPIMM Ha OCHOBE 3aKOHA
IIPEBPALLIEHUS U COXPAHEHUSI BCEX U3BECTHBIX BUA0B YHEPTUU.






TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
Kosn4vecTBo 4acoB
Ne HanmenoBanue pasjieJioB u TeM DJIeKTPOHHBIE (uudpossbie)
n/n NporpaMMbl Bcero Kontponbnrie | Ipakrieckue o0pa3oBaTe/ibHbIE PECYPChI
padoTsI padoThI
Paznen 1. @usnka u e€ poJib B IO3HAHUM OKPYKAKIIEr0 MUPaA
1.1 dusrka - HayKa 0 IPHUPOJIE 2 bubimotexa HOK
' Y PHpOA https://m.edsoo0.ru/7f416194
Bubnuoreka LHOK
12 DHIHHCCKHC BEIHHHbI 2 . https://m.edso0.ru/7f416194
1.3 EcTtecTBeHHOHAY4YHBIN METO]T TO3HAHUS 2 1 bubmmorexa HOK
' https://m.edso0.ru/7f416194
Wroro no pazneny 6
Paspnea 2. IlepBoHayajibHbIE CBEACHHS O CTPOCHHH BellleCTBA
2.1 CrtpoeHue BemiecTBa 1 bubmorexa HOK
' P B https://m.edso0.ru/7f416194
29 JIBM>keHWEe W B3aUMOJICWCTBUE  YaCTHI] 2 1 bubnuoteka HOK
' BEIIIECTBA https://m.edso0.ru/7f416194
bubnuoteka HOK
2.3 ArperaTHbie COCTOSIHUS BEIIIECTBA 2 https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:keHune U B3auMojieiicTBHE TeJl
bubnuoreka LHOK
3.1 Mexammeckoe ABIKCHHE 3 https://m.edso0.ru/7f416194
bubnuoreka LHOK
3.2 Muepuus, macea, II0THOCTS 4 1 https://m.edso00.ru/7f416194
bubnuoreka LHOK
3.3 Cua. Buater cun 14 . 2 https://m.edso0.ru/7f416194
Hroro mo pasneny 21

Pa3nea 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB



https://m.edsoo.ru/7f416194
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41 [asnenue. Ilepemaua paBneHust TBEPIABIMU 3 bubnuoreka HOK
' TeJIaMH, KUIKOCTIMU U ra3aMu https://m.eds00.ru/7f416194
bubnuoteka HOK
4.2 JlaBneHue KHIKOCTH 5 https://m.edso0.ru/7f416194
bubnuoteka HOK
4.3 ATmoceproe aanneiie 6 https://m.edsoo.ru/7f416194
44 [elicTBHE )KMIKOCTH U Ta3a Ha MOIPYKEHHOE B v 5 3 bubnuoteka HOK
' HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3nea 5. Pabora u MOIIHOCTH. JHEpPrus
bubnmoreka LHOK
51 Pabora 1 mompocTs 3 1 https://m.edsoo.ru/7f416194
bubnmoreka LHOK
52 Tpoctsie mexaru3Mb! S 1 https://m.edsoo.ru/7f416194
bubnnoreka HOK
53 Mexanrieckas SHeprus 4 . 1 https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PezepBHOE Bpemsi 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 68 4 12
8 KJIACC
KouaunyecTBo 4acoB
Ne /it HaumeHoBanue pasaeJioB " TeM K n DJIEeKTPOHHBIE (uudposbie)
) MporpamMmbl Bcero pz:);)TTI::m’HMe papﬁz:)l;il;memne o0pa3oBaTejibHbIE pecypchbl
Pa3nen 1. TemioBbie iBJIeHUS
11 CTpoeHHE U CBOMCTBA BEIIECTBA 7 bubnmorexa HOK
' p B https://m.edsoo.ru/7f4181ce
bubnnoreka HOK
12 Tennosbie npoueccs! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
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Paznen 2. DuiekTpryeckue ¥ MArHUTHbIE SIBJICHUS

21 DIIeKTpUYECKHUE 3apsibl. 3apsKeHHBIE Tela U 7 1 bubnuoteka HOK
' X B3aUMOJIeicTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoreka LHOK
2.2 [TocTOSTHHBIN PIEKTPUIECKUNA TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bubnuoreka HOK
2.3 MarsuTHbIe SBICHUAS 6 1 15 hitps://m.edsoo.ru/7f4181ce
Bubnuoreka LHOK
24 I7IEKTPOMATHUTHAS HHILYKIHS 4 https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 37
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME | 68 4 14.5
9 KJIACC
DJIeKTPOHHbIE (uudposbie)
KoauuecTBo yacoB o0pa3oBaTe/bHbIE PeCypChl
Ne HaumeHnoBaHme pa3jienoB | TeM
/
. HPOTPAMMEL KonTpoabnbie | [IpakTnueckue
Bcero
padoThI padoThI
Paznen 1. MexaHuveckue siBJeHUs
11 MexaHHUecKOe [OBWKEHHE U CIIOCOOBI €ro 10 1 Bbubnuoreka HOK
' OITUCAHUS https://m.edsoo.ru/7f41a4a6
N bubnuoteka HOK
12 Bsaumonerictaue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bubnmorexa LHOK
13 3aKOHbI COXpaHEHH 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 40
Paznen 2. Mexannyeckue Kojge0aHusi M BOJTHbBI
2.1 MexaHn4eckue KojacOaHus 7 3 bubnmorekxa LHOK
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bubnunoreka IHOK
2.2 MexaHnuecKkre BOJTHBI. 3BYK 8 3 hitps://m.edsoo.ru/7f41ada6
Uroro no pazgeny 15
Pa3znes 3. DiieKTpOMArHUTHOE 1MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI
31 DIIEeKTPOMarHuTHOE rnoJjue uoe 2 bubnmoreka HOK
' AJIEKTPOMATrHUTHBIE BOJTHEI https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 6
Pa3nea 4. CBeToBbIe SIBICHHUS
Bubnnoreka LHOK
41 3aKOHBI pacIPOCTPAHCHHSI CBETA 6 2 hitps://m.edsoo.ru/7f41a4a6
bubnuorekxa LHOK
4.2 JIMH3BI ¥ oNTHYECKHE TPUOOPHI 6 3 hitps://m.edsoo.ru/7f41a4a6
bubnmnoreka LHOK
4.3 Paznoxenue 6emoro cBeTa B CHEKTP 3 2 https://m.edsoo.ru/7f41ada6
Uroro no pazneny 15
Paznea S. KBanToBbIe sIBJICHUS
bubnmorexa LHOK
5.1 Hcnyckanue U MOTJIOLIEHUE CBETA AaTOMOM 4 1 hitps://m.eds0o.ru/7f41a4a6
bubnmorexa HOK
52 CTpoetne aTomHoro spa 6 1 https://m.edsoo.ru/7f41a4a6
bubnmorekxa LHOK
5.3 SInepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 17
Pa3nea 6. IloBTopnTebH0-00001a10 M MOYJIb
6.1 [loBroperrie u 0000OIICHHE COIEPIKAHMS 9 5 bubnuoTteka HOK
' Kypca Gpu3uKu 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 102 27

[NPO'PAMME
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MMPOBEPAEMBIE IIPEJIMETHBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE YPOBHE OCHOBHOM OBPA3OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O

7 KJIACC

OBHIEI'O OBPA30BAHUA

Kon
IpoBepPsIeMOro
pe3yJabTara

IIpoBepsiemMble  mpeAMeTHbIe  pe3yJabTATHI  OCBOEHHSI  OCHOBHOI
o0pa3oBaTe/IbHOM NMPOrpaMMbl OCHOBHOIO 00111er0 00pa3oBaHUs

1.1

HCIIOJIB30BATh U3YYCHHBIC ITIOHATUA

1.2

pa3nauyaTh SBJICHMS 110 ONUCAHUIO UX XAapaKTEpHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBJICHUE

1.3

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (DH3UUECKUX SBICHUHN B OKPYXKAIOIIEM
MHUpE, B TOM 4Hclie (pU3NYECKUE SBJICHUS B MPHUPOJE, NMPU STOM NEPEBOAUTH
MPAaKTHYECKYIO0 3aJady B Y4eOHYIO, BBIACNATH CYIICCTBEHHBIE CBOWCTBA
(mpu3HaKkK) GU3NIECKUX SBICHUN

1.4

OMKCHIBATh M3y4YCHHBIE CBOWMCTBA Tel M (PU3UYECKUE SIBICHUS, HCIONB3YS
(du3HYeCKre BEIWYWHBI, TIPU OTMHMCAHUH TMPABWIBHO TPAKTOBATh (PU3NUCCKUN
CMBICIT HCTIOJIb3YEMbIX BEIMYWH, WX O00O3HAUCHHUS M EIUHUIIBI (PUINUECKUX
BEJIMYMH, HAXOJIUTH (DOPMYJIBI, CBA3BIBAIOIINE TAHHYIO (PU3NICCKYIO BEIIMINHY
C JpYI'MMH BEJIMYMHAMHU, CTPOUTh TpaUKU W3YYEHHBIX 3aBUCHMOCTEH
(U3UYECKUX BEITUYUH

1.5

XapaKTepU30BaTh CBOMCTBA TeM, PUINYECKUE SBICHUS U MPOIECCHI, UCTIONB3YS
M3Yy4YeHHBIC 3aKOHBI, MIPU TOM JIaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U
3aMUCHIBAaTh €0 MaTEMAaTUYECKOE BHIPAKEHHE

1.6

OOBSCHATH (PU3MUECKUE SBIICHHUS, TPOIIECCHI U CBOICTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTYyallMii MpPaKTUKO-OPUEHTHPOBAHHOI'O XapakTepa: BBISBIATh
NPUYHHHO-CJICICTBECHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 | — 2 JOTHYECKHX
maroB ¢ onopod Ha 1 — 2 M3y4eHHBIX CBOMCTBAa (M3WYECKUX SIBICHUM,
bu3nyeCcKrX 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemiats pacu€THble 3a1a4u B 1 — 2 MeHCTBUS, UCIIONB3YS 3aKOHBI U (POPMYIIBI,
CBsI3BIBarOIIMEe (PU3NYECKUE BEIWYMHBI: Ha OCHOBE aHAIM3a YCJOBUS 3aJaud
3aMKChIBaTh KPAaTKOE YCJIOBHE, TOJCTABIATh (DU3MUECKHE BEIMYMHBI B
dbopMyaBl M TPOBOJAUTH PACUYEThl, HAXOJWTh CIPABOYHBIC JAHHEIE,
HEOOXOUMBIE ISl pelIeHHsl 3a/1a4, OLICHUBATh PEATMCTUYHOCTh MOMYy4YEeHHOU
(U3UIECKON BETMYUHBI

1.8

pacro3HaBaTh MPoOJIEeMbl, KOTOPbIE MOKHO PEIINTh NPU MOMOIIN (PU3HUECKUX
METOJIOB, B OIIMCAHUU UCCIIEIOBAHUS BBIIEIATH IPOBEPSIEMOE MPEATION0KEHHUE
(runote3y), pasauyaTb M MHTEPIPETUPOBATH IOJYYEHHBIH pe3ynbTart,
HaXOJUTh OMIMOKU B XOJI€ OIBITA, JEJIaTh BBIBOJBI IO €r0 pe3yabTaTamM

1.9

MPOBOAUTH OMBITHI IO HAOMIOJEHUIO (DU3UUYECKUX SBICHUN HIN (PU3NUECKUX
CBOMCTB Tei: (OpMyIHpOBaTH MPOBEPSIEMBIE MPEINOIOKEHUSI, COOUpaTh
YCTaHOBKY M3 MPEIJIOKEHHOTO OOOpYAOBaHHUSA, 3alKCHIBATH XOJ OMbITA H
(GhOpMYITUPOBATH BHIBOJIBI

1.10

BBITIOJTHATH MPSMbIE H3MEPEHUSI C UCIOJIB30BAHUEM aHAJIOTOBBIX M IH(PPOBBIX
npruOOpPOB, 3aIMCHIBATh TOKAa3aHUS MTPUOOPOB ¢ YUETOM 3a1aHHON aOCOIIOTHON
HOTPEUIHOCTH U3MEPEHUI

1.11

IIPOBOJIMTH MCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (U3NYECKOM BEIMYHMHBI OT
JpPYyrol €  UCIHOJb30BAaHUEM  MpPSMBIX HU3MEPEHUHM, ydacTBOBaTb B
IUTAHUPOBAHUM Y4E€OHOTO HCCIEeI0OBaHUs, cOOMpPaTh YCTAHOBKY M BBIIIOJIHATH
U3MEpPEHus, Ccieqys MpeAoKEHHOMY IUIaHy, (PUKCHpPOBaTh pe3yabTaThl
NOJIyYEHHOW 3aBUCUMOCTH (DM3MYECKHUX BEIMYMH B BHJE MPEIJIOKEHHBIX




Ta6.]'H/H_[ n Fpa(l)I/IKOB, JACJIaTh BBIBOJBI 110 pE3yIbTaTaM MCCICAOBAHUA

1.12

OPOBOJUTH  KOCBEHHBIE  U3MEPEHUs  (PU3MUYECKUX  BEJIMYMH, CIENyS
NPEJIOKEHHOW MHCTPYKLIMU: TIPU  BBIIOJHEHUM U3MEpPEHHl coOupathb
HKCIIEPUMEHTAJIBHYIO YCTAHOBKY M BBIUHUCIIATH 3HAYECHUE UCKOMOM BEJIUYMHBI

1.13

coOmrofaTh IMpaBWila TEXHUKH 0€30MacHOCTH NMpu paboTe ¢ J1abopaTOpHBIM
00opynOBaHHEM

1.14

yKa3bIBaTh TPUHIMIIBI JEHCTBHS TPUOOPOB M TEXHUYECKHX YCTPOWCTB,
XapakTepru30BaTh MPUHIUIBI JeHCTBUSA U3YUYEHHBIX TPUOOPOB M TEXHUYECKUX
YCTPOMCTB C TOMOLIBIO MX OIMCAaHWs, WCIOJb3ys 3HAaHHA O CBOWMCTBax
¢usmueckux  ABIEHMH U HEOOXoAauMble  (U3WYECKHE  3aKOHbI U
3aKOHOMEPHOCTH

1.15

MPUBOJUTH MPUMEPHI (HAXOAUTh WH(GOPMALMIO O MPUMEPAX) MPAKTUUECKOTO
HCIIOJIB30BaHUA (1)I/ISI/I‘~I€CKI/IX 3HAaHUN B HOBCGI{HGBHOﬁ KNU3HU JJISL
obecrieyeHnss 6€30MacCHOCTU MPHU OOpAIIeHUU ¢ MPUOOpPaAMU U TEXHUUYECKUMU
YCTPONCTBAMH, COXPAHEHHsI 370POBBSI U COOJIOJCHUS HOPM SKOJOTUYECKOTO
MIOBEJICHUS B OKPYXKAIOLIEN cpelie

1.16

OCYIIECTBIISAITh OTOOp HCTOYHUKOB HUH(popmanuu B cetu HWHTepHer B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIUXCS
3HaHMN U MYTEM CpaBHEHMSI PA3IMYHBIX UCTOYHUKOB BBLIEIATH HH(OPMALINIO,
KOTOpas SABJSIETCS NPOTUBOPEUMBOM MM MOKET OBITh HEJIOCTOBEPHON

1.17

UCTIOJIb30BaTh MPH BBIMOJHEHUM YYEOHBIX 3alaHUil HAYYHONOMYJISPHYIO
AUTEpaTypy (U3UUECKOTO COJCpXKaHMSA, CIPAaBOUYHBIE MaTepHajbl, PECypChl
cetu  MHTepHer, Biazerp npuéMaMu  KOHCHEKTUPOBAaHUSA  TEKCTa,
npeoOpa3oBaHusl HH(GOPMALIUKU U3 OTHOM 3HAKOBOW CHUCTEMBI B APYT'YIO

1.18

Co37aBaTh COOCTBCHHBIC KpaTKHWE IUChMEHHBIC W YCTHBIC COOOIICHUS Ha
OCHOBE 2 — 3 HMCTOYHUKOB MH(pOpMauu (U3NYECKOTO COJEPKaHUs, B TOM
yyclie MyOJIMYHO JielaTh KpaTKUE COOOLIEHUS O pe3yabTaTax MPOEKTOB WU
yueOHBIX HCCIEIOBAaHUN, MPU STOM T'PAMOTHO HCIHOIB30BaTh H3yYCHHBIN
MOHSATUWHBIN  ammapaT Kypca (HU3HKH, COIMPOBOXKIATh  BBICTYIUICHUE
[pe3eHTalnen

1.19

NpU  BBIMOJHEHWH YYEOHBIX TIPOEKTOB M HCCJIEIOBAHUM pacrpenessiTh
00s13aHHOCTH B TPYIIIE B COOTBETCTBUU C TIOCTABJICHHBIMU 3aJ1a4aMU, CICIUTh
3a BBLIMTOJHEHUEM IUIaHA NEHCTBHM, aJeKBaTHO OIIEHUBAThL COOCTBEHHBIN BKJIIA
B JICSITEILHOCTh TPYIIIbI, BHICTPAUBaTh KOMMYHHMKAaTUBHOE B3aUMOJEHCTBUE,
YUYUTBIBAsE MHEHHUE OKPYKAOIIUX

8 KJIACC

Kon
NMpoBepPsSieMOro
pe3yJibTara

IIpoBepsieMble  mpeaMeTHbIE  pe3yJbTaTbl  OCBOCHHMS  OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI0 0011ero 00pa3oBaHus

1.1

HCIIOJIB30BaTh IMOHATHA

1.2

pasznuyath SBJICHUS II0 ONMCAHHUIO MX XAapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (hU3MUECKOE SIBICHUE

1.3

pacro3HaBaTh MPOSIBICHHE M3YYEHHBIX (PM3UYECKUX SIBICHUH B OKpY’KalOIIeM
MHUpE, B TOM 4Yucie (U3NYECKHE SBICHUS B MPHUPOJE, IPU 3TOM MEPEBOIUTH
MIPAKTUYECKYI0 3aJadyy B Y4eOHYI0, BBIIEIATH CYLIECTBEHHBbIE CBOWCTBA
(mpu3Haky) HU3HYECKUX SBICHUN

1.4

OINMCBIBATh HM3Y4YCHHbIE CBOICTBAa Tel U (U3NYECKHE SIBJICHMSA, HUCIOJb3Ys
¢u3nveckre BETUYMHBI, NIPU OMHCAHWU MPABUIBHO TPAKTOBATh (H3UUECKUI
CMBICJI HUCHOJb3yEeMbIX BEIMYUH, OOO3HAUYEHUS M EAMHHUIBI (U3NYECKHX
BEJIMYMH, HAXOAUTh (POPMYJIIBI, CBSI3BIBAIONINE TaHHYIO (PU3MUYECKYIO BEIMUUHY




C JpyrUMHU BEJIMYMHAMH, CTPOUTh TpauKu H3yYEHHBIX 3aBUCHMOCTEH
(U3NYEeCKUX BETUYUH

1.5

XapaKTEpHU30BaTh CBOMCTBa TCI, q)HSI/I‘-IeCKI/Ie SABJICHUA W IIPOUECCHI, UCIIOJIb3Ys
HU3YUCHHBIC 3aKOHBI, IIPU 3TOM JaBaTb CJIOBCCHYHO (I)OpMy.]'II/IpOBKy 3aKOHa M
3aIMMCBIBATh €0 MAaTCMAaTUYCCKOC BBIPAXKCHHUEC

1.6

O0BICHATH (PU3NYECKHE MPOLECCH U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTyallull TPaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BbIABISATh MPUUYUHHO-
CJICJICTBEHHBIC CBSI3U, CTPOUTh OOBsCHEHHE M3 1 — 2 JOrMYecKHx IIaroB ¢
nomouiplo 1 — 2 H3yueHHBIX CBOMCTBA (U3WYECKUX SIBICHUH, (DU3HMUECKHUX
3aKOHA MJIM 3aKOHOMEPHOCTH

1.7

pemath pacuéTHble 3a7a4ui B 2 — 3 E€WCTBUS, UCTOIb3YsI 3aKOHBI U (POPMYIIHI,
CBsI3bIBarOIME (hU3MYECKHE BETUYMHBI: Ha OCHOBE aHAlM3a YCIOBHS 33Jay
3alUCBIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEJOCTATOK JAHHBIX I PELICHHUS
3a1aud, BBIOMpATh 3aKOHBI M (OPMYJbI, HEOOXOAMMBbIE JUId €€ peLIeHHUs,
IIPOBOJIUTh pacy€Tbl M CpaBHUBATh IIOJIyYCHHOE 3HadeHUEe (hu3nyeckon
BEJINYUHBI C U3BECTHBIMU JAHHBIMU

1.8

pacno3HaBaTh NMPOOJIEMbI, KOTOPbIE MOXHO PELIUTh MPHU MOMOIIU (PUZUUECKUX
METOJ0B, HCIIOJIb3ysl OIIMCAHUE MCCIECIOBAaHUs, BBIICIATh IIPOBEPIEMOE
MIPEANONIOKEHUE,  OLEHMBATh  IPAaBWIBHOCTb  TOpsAJKa  NPOBEIACHUSA
HCCIIE0BAHUs, 1EJIaTh BEIBOBI

1.9

MIPOBOAUTH ONBITHI MO HAOMIOACHUIO (U3NYECKUX SIBICHUNA WM (PU3NYECKUX
CBOWCTB Tel: (OpPMYJIHPOBATh IMPOBEPSIEMbIE MPEIIOIOKEHHUS, COOUpPATh
YCTAaHOBKY M3 MPEIJIOKEHHOTO0 00O0pYJOBaHMSI, OMHCHIBATH XOJ ONbITA U
(opMyIHPOBATH BHIBOJIBI

1.10

BBITIOJIHATH Hp?[MI)Ie I/I3MepCHI/I$I C HUCIIOJIB30BAHHUCM aAHAJIOI'OBBIX HpI/I60p0B nu
JIaTYUKOB (PU3MIECKUX BEIMYHMH, CPABHUBATH PE3YJIbTAThl H3MEPCHUH C yUETOM
3aJIaHHOM a0COJIFOTHOM MOTPEIITHOCTH

1.11

MIPOBOJUTH HCCIIEJJOBAHUE 3aBUCHUMOCTH OJHOW (PU3UYECKOH BETMUYUHBI OT
JIPYro C UCIOJIB30BAaHUEM IPSAMBIX MU3MEPEHUI: IUIAHUPOBATH MCCIIEIOBAHUE,
coOupaTh YCTAHOBKY M BBINOJHATh H3MEPEHHs, CJIEAysd MpPEII0KEHHOMY
I1aHy, (PUKCUPOBATH PE3yIbTaThl MOJIYYEHHONW 3aBUCUMOCTH B BHJIE TaOIUI] U
rpauKoOB, J1eJIaTh BHIBOJIbI IO PE3YJIbTaTaM HUCCIIEAOBAHUS

1.12

MPOBOANTh KOCBEHHBIC W3MEPEeHHS (PH3UYECKUX BEIUYMH: TUIAHHPOBATH
M3MepeHus, COOMPaTh IKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIIEYs MPEA0KEHHOM
WHCTPYKIIUH, U BEIYUCIISATD 3HAUCHUE BEJIMUYNHBI

1.13

coOnrofaTh mpaBuia TEXHUKH 0O€30MacHOCTH MpH paboTe ¢ IabopaTOpHBIM
000pyI0BaHUEM

1.14

XapaKTepU30BaTh MPHUHIIUIBI AEHCTBUS U3YUYEHHBIX MPHUOOPOB U TEXHUUYECKUX
YCTPOMCTB € ONOPOM HAa HMX OIMCAHUS, HUCIOJb3ysd 3HAHUS O CBOMCTBAX
(bu3MYECKUX SIBICHUN U HE0OXOoANMbIe (U3NYECKUE 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh MPOCTHIE TEXHHUYECKUE YCTPOUCTBA M M3MEPHUTENIBHBIE MPUOOPHI
[0 CX€MaM U CXEMaTU4YHBbIM PHUCYHKaM, COCTABJIATH CXEMBbI JJIEKTPUYECKHUX
LENel ¢ IOCIEAOBATENIbHBIM W IApaJUICIbHBIM COEIMHEHHEM 3JIEMEHTOB,
pa3znuyasi ycJIoBHbIe 0003HaUEHUS 3JIEMEHTOB AJIEKTPUUYECKUX Ienei

1.16

MPUBOUTE TPUMEPHI (HAXOAUTh WHGPOPMALMIO O MPUMEPAX) MPAKTHUYECKOTO
UCIOJIb30BaHUS (U3NYECKUX 3HAHUH B TOBCEHEBHOM KU3HU /17151 00ecTeyeHns
0€30MacHOCTH MpH o0pallleHuu ¢ IpUdopaMu U TEXHUYECKUMHU YCTPOUCTBAMU,
COXpaHEHMsI 370POBbS U COOMIONEHUs HOPM SKOJIOTMUYECKOrO IOBEIEHUS B
OKpY’KarolIllen cpene

1.17

OCYLIECTBIIATh TMOUCK HHPOpMALUU (U3UYECKOTO COJEpKaHUSA B CETH
WNHTepHeT, Ha OCHOBE MMEIOIIMXCS 3HAHUM M INYTEM  CpAaBHEHUS




JOITIOJIHUTCIIBHBIX HCTOYHUKOB BBIACIATH I/IH(l)OpMaI_II/IIO, KOTOpass ABJIACTCA
HpOTHBOpC‘IHBOﬁ WJIA MOJKET OBITh HCI[OCTOBCpHOfI

1.18

WCIIOJIb30BaTh MPHU BBIMOJHEHUH YYEOHBIX 3aJaHUNl Hay4yHO-TIONMYJSPHYIO
IUTEpaTypy (pU3MUECKOro COAEp)KaHUs, CIPAaBOYHBIE MaTepUalbl, PECYpPCHI
cetu  MHrepHer; BhnadeTb ~NpuUéMaMM  KOHCIIEKTHPOBAHHUS  TEKCTa,
npeodpa3zoBaHusi HHGOPMALIUHU U3 OJHOM 3HAKOBOW CHCTEMBI B APYT'YIO

1.19

co3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIE U KPATKHE YCTHBIE COOOMICHNs, 00001mas
MHPOPMALIMIO U3 HECKOJIBKMX HCTOYHHMKOB (PU3NYECKOTIO COAEp)KaHUs, B TOM
qucie myOIMYHO MPEACTABIATh pe3ynbTaThl MIPOEKTHOM W
HCCIIEZOBATEIILCKON  IEATEIIBHOCTA, IIPM  3TOM TI'PAMOTHO HCIIOJIb30BaTh
M3Y4YEHHBIN MOHATUNHBIN anmnapar Kypca QU3UKU, COMPOBOXKAATH BHICTYIIIICHHE
[IpE3CHTALMEN

1.20

TIPH BBITTOJIHEHUH YI€OHBIX MTPOEKTOB M UCCIIEOBAHUH (PU3UIECKUX MPOIIECCOB
pacnpeneisaTh O00S3aHHOCTH B TPYIIE B COOTBETCTBHMM C MOCTaBICHHBIMU
3aJja4aMu, CJIEJHUTh 3a BBHINOJHEHNEM IUIaHA JEHCTBUH M KOPPEKTUPOBATH €TO,
aJICKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIaJ B JEATEIBbHOCTh TPYIIIHI,
BBICTPAaNBAaTh KOMMYHHUKAaTHBHOE B3aHMOJICHCTBHE, TPOSBISAS TOTOBHOCTb
pazpemaTb KOHQJIUKTHI

9 KVIACC

Kon
NPoOBEPAEMOro
pe3yJbTara

IIpoBepsiemble  mpeaMeTHbIEe  Pe3yJbTATbl  OCBOEHUSI  OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTO 0011Ier0 00pa30BaHUA

1.1

HCII0JIb30BATh N3YYCHHBIC ITIOHATUS

1.2

pasiindaTtb ABJICHHUA IO ONHMCAHHUIO HUX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/I3I/ILIGCKOC SIBJICHHUC

1.3

pacro3HaBaTh MPOSBICHIE U3YYCHHBIX (PU3NYECKHX SBICHUN B OKPY)KaIOIIeM
MHUpE, B TOM yHciie GU3NUYECKUe SBJICHHUS B NMPHUPOJIE, IPU 3TOM IEPEBOIUTH
MPAaKTUYECKYI0 3amady B Yy4eOHYIO, BBLICTSATH CYIIECTBEHHBIE CBOICTBa
(mpu3Haku) GU3NYECKUX SIBICHUIN

1.4

OMHCHIBaTh W3y4YEHHBIE CBOMCTBA TeN W (PU3UUYECKHE SIBJICHUS, HCIOJB3Ys
¢bu3nueckre BEIMYUHBI, P OMHCAHUM MPAaBUIBLHO TPAKTOBATH (PU3UUECKUIA
CMBICTT UCIIONB3YEMBIX BEJIIMYUH, OOO3HAYCHUS W CIUHUIBI (HU3HMUECKHUX
BEITUYMH, HaXOAWTh (OPMYINBI, CBS3BIBAIOIIME JaHHYIO (PU3UYECKYIO
BEJIMYUHY C JIPYTUMH BEIWYMHAMHU, CTPOUTh TpaduKd H3yYEHHBIX
3aBUCHUMOCTEN (U3NYECKUX BETUUUH

1.5

XapaKTCPHU30BaATh CBOICTBa TCI, (1)I/I3I/I‘-I€CKI/I€ ABJICHHUA W  MPOLECCHI,
HCTIOJIb3YA U3YYCHHBIC 3aKOHBI, IIPU 3TOM JaBaThb CJIOBECCHYIO (I)OpMYJ'II/IpOBKy
3aKOHA M 3alIMCbIBATb €0 MAaTCMATHUYCCKOC BBIPAKCHUEC

1.6

OOBCHATh (PU3MUECKUE MPOIecChl M CBOMCTBAa Ted, B TOM YHCIE M B
KOHTEKCTE CHUTYyalMil IPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BbIABIATH
MIPUYMHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTh OOBSICHEHHE U3 2 — 3 JIOTHYECKHUX
[IaroB C MOMOMIbI0O 2 — 3 W3y4YCHHBIX CBOMCTBAa (PU3MUYECKUX SIBJICHUHU,
($U3MYEeCKUX 3aKOHA WK 3aKOHOMEPHOCTH

1.7

pemaTth pacu€THbIC 3a/1aun (OMUpAIOIIMecss Ha CUCTeMY U3 2 — 3 ypaBHEHHUN),
WCIIONIBb3YSl 3aKOHBI U (DOPMYIbI, CBSI3bIBAIOIIME (PU3MYECKHE BEIUYUHBI HA
OCHOBE aHaJlu3a YCJIOBMS 3aJa4d 3alKChIBaTh KPATKOE YCIIOBUE, BBISBISTH
HEJOCTAIOIUEe WIM HU30BITOYHBbIC NaHHBIC, BHIOUpATh 3aKOHBI U (POPMYIIHI,
HEOOXOMUMBIE JUIsi  PEIICHHs, MPOBOAUTH pacu€Thl MW  OICHUBATH
PEANMCTUYHOCTD MOJTYYCHHOTO 3HaYCHUS (PU3NUECKON BETUUHHBI

1.8

pacno3HaBaTh NpoOJIeMbl, KOTOPbIE MOXKHO PELIUTh MPU NOMOIIM (PUINUECKUX




METO0B, HCIIOJIb3ysl ONMCAHWUE HWCCIECAOBAaHUSA, BBIIEIATh IPOBEPSIEMOE
NPEANONIOKEHUE,  OLCHUBAaTh  IMPABWIBHOCTH  IMOpSAAKA  IIPOBEACHUS
WCCJIeI0OBaHUs, 1eJIaTh BBIBObI, UHTEPIPETUPOBATH PE3YIbTAThl HAOII0IEHUN
U OIIBITOB

1.9

MIPOBOAUTDH OIBITHI MO HAOIIOIEHUI0 (PU3NYECKUX SIBICHUA WM (PU3MUECKUX
CBOWCTB TeJ: CaMOCTOSITETIbHO COOMpaTh YCTAaHOBKY M3 M30BITOUHOr0 Habopa
000py/OBaHusl, OMHUCHIBATh XOJ OMNbITA U €ro pe3yabTaThl, (POPMYIUPOBAThH
BBIBOJIbI

1.10

MPOBOJUTH TPH HEOOXOTUMOCTH CEPHI0 TIPSMBIX H3MEPEHHA, ONPENess
cpelHee 3HAYeHHE H3MepsieMoil  BenuuMHbBl  ((POKYCHOE  pacCTOsTHHE
coOuparomieif  JIMH3bI), OOOCHOBBIBaTH BHIOOpP crocoba  HM3MepeHUs
(M3MepuTeIHLHOrO IpUdOPa)

1.11

MPOBOJUTH  WCCICNOBAaHHE  3aBHUCHUMOCTEH  (U3WYECKHX  BEIHYHH C
UCIOJb30BAHUEM  TPSAMBIX  HM3MEpPEHHMH: IUIAHUPOBaTh  HCCIIEJOBAHUE,
CaMOCTOSTEIFHO ~ COOMpaTh  YCTAaHOBKY,  (HUKCHPOBaTb  pPE3yJIbTAThI
MOJTyYEHHOM 3aBUCUMOCTH (PM3UYECKUX BEIMYUH B BUJE TAOIUIM I'paUKOB,
JIeTIaTh BBIBOJIBI 110 PE3YNIbTATaM HCCIICIOBAHUS

1.12

[IPOBOJUTh KOCBEHHbIE H3MEPEHUs (PU3MUECKUX BEJIWYHMH: IUIAHHUPOBATH
U3MEpeHusi, CcoOUpaTh OSKCIEPUMEHTAIBHYIO YCTAHOBKY M  BBINOJHATH
U3MEPEHUS, CHeAysd NPENIOKECHHOW HWHCTPYKLMH, BBIYKUCIATH 3HAYECHHE
BEJINYMHBl Y AHAIM3UPOBATH ITOJYYEHHBIE PE3YJIBTATHI C YY4ETOM 3aJaHHOMU
MIOI'PELIHOCTH U3MEPEHUN

1.13

coOirofaTh MpaBuUiia TEXHUKH O€30MacHOCTH IpU pabore C 1abopaTOPHBIM
o0opynoBaHuEM

1.14

pa3nuyaTh OCHOBHBIC TPH3HAKK HM3YYEHHBIX (U3WYECKHX  MOZEIeH:
MaTepualibHas TOYKa, aOCOJIIOTHO TBEPJOE TEJIO, TOUCUHBIH UCTOUHUK CBETA,
JIyd4, TOHKAas JIMH3a, IUIAHETapHas MOJAEIb aTOMa, HYKJIOHHAs MOJCIb
aTOMHOIO sApa

1.15

XapaKTepU30BaTh MPUHILMIIBI JEHCTBUS N3YYEHHBIX MPUOOPOB U TEXHUUECKHUX
YCTPOMCTB € ONOpPOM HAa HUX ONMCAHMs, WCIIOJIB3Yys 3HAHHUA O CBOMCTBax
(bu3nyecKuXx sIBICHUNA U He0OXOoAUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH

1.16

UCTIOJIb30BAaTh CXEMbl M CXEMATHYHBIC PHCYHKH W3YYEHHBIX TEXHHUECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB U TEXHOJOTMYECKUX IPOLIECCOB IpHU
pelIeHNH YYeOHO-TIPAKTHUECKUX 3a/1a4, ONTUYECKHE CXEMBI JIJIsl TIOCTPOCHUS
M300pakKeHUH B TUIOCKOM 3€pKajie U COOMparolei JTMH3e

1.17

MPUBOJIUTH MPUMEPHI (HAXOIUTh WH(MOPMAIIUIO O TPUMEpax) MPaKTHUECKOTrO
HCIIOJIb30BaHUA (1)I/ISI/I‘~I€CKI/IX 3HaHui B HOBCGI[HGBHOI\/JI KU3HU  JIA
obecrneyeHns 0€30MacHOCTH MpU OOpalleHUuu ¢ MPUOOpaMU M TEXHUUECKHUMHU
YCTPOWCTBAMH, COXpPaHEHUs 370POBbS M COOJIIOJCHUS HOPM IKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAIOLIEH cpeJie

1.18

OCYIIECTBIISITh TOUCK WHGpOpMAMKA (PU3MYECKOTO COACpXKaHHUS B CETH
HHTepHeT, caMOCTOATENBbHO (POPMYIHPYsI TOMCKOBBIH 3ampoc, HaXOAUTh ITyTH
OTIpeNIeIeHUs]  JIOCTOBEPHOCTH  TOJIyYeHHOH WH(POpPMAaIUUd Ha OCHOBE
UMEIOIIMXCSI 3HAHUN U JONOJHUTEIbHBIX HICTOUHUKOB

1.19

WCIIOJIb30BaTh IPU BBIIOJHEHUH YYE€OHBIX 3aJaHUM HayYHO-TIOMYJISIPHYIO
nuTepatypy (GpU3NUECKOro coAepKaHUsl, CIPaBOYHBbIE MaTEPHAIbl, PECYPCHI
cetu  WurtepHer; Biagerb nOpuéMaMM  KOHCIEKTUPOBAaHUS  TEKCTa,
npeoOpazoBaHus HHOOPMALIMK U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO

1.20

co3/laBaTb COOCTBEHHbIE NHCbMEHHBIE U YCTHbIE COOOIICHHMS Ha OCHOBE
uHpOpMAllUM U3 HECKOJbKMX HCTOYHMKOB (PU3MUECKOr0 COIEp KaHus,
NyOJIMYHO MpPEACTaBISATh PE3yJbTaThl MPOEKTHOM WM HCCIE0BaTEeNIbCKON




JESTENbHOCTH, TP 3TOM T'PAMOTHO HCMOJb30BaTh M3YYEHHBIN MOHSATHUAHBIN
anmapar M3y4aeMmoro pasaena (U3MKH M COMPOBOXKIATh BBICTYIUICHHE
Ipe3eHTaIuei ¢ yu€ToM ocoOeHHOCTEN ayJUTOPHH CBEPCTHUKOB

MpPU  BHINOJTHEHUH YYEOHBIX TPOEKTOB M HUCCIEIOBAaHUN (PU3UUECKHX
MPOLIECCOB  pacIpenesTh OO0S3aHHOCTH B TIpYINEe B COOTBETCTBUU C
MOCTABICHHBIMH 33Jla4aMH, CJIEIUTh 32 BBINIOJHEHHEM IUIaHA NEHCTBUN U

121 KOPPEKTUPOBaTh €ro, aJIeKBaTHO OIICHWBaTh COOCTBEHHBIA BKJIAl B
JCSATCIIBHOCTD prngI, BBICTpaI/IBaTB KOMMYHI/IKaTI/IBHOG BSaI/IMOZ[Cf/’ICTBI/IC,
TIPOSIBIISISI TOTOBHOCTD pa3peraTh KOH(MIUKTHI
IMPOBEPSAEMBIE DJIEMEHTBI COAEP) KAHUSI
7 KJACC
Kon

pa3zjieiia

Koa snementa IIpoBepsieMble 3JIeMEHTBI COEPKAHUS




®U3UKA U EE POJIb B IO3HAHWU OKPYXXAIOIIETO MUPA

®usuka — Hayka o npupoze. SBieHus npuponsl. Pusnyeckue

1.1 SIBIICHHS MEXaHUYECKUe, TEIJIOBEIC, 3JIEKTPUYECKHUE,
MarHuTHBIE, CBETOBBIC, 3BYKOBBIC
dusnveckre BETUYHHBL. V3MepeHue QU3NICCKUX BEITUYHH.
1.2 dusznueckue pUOOPHI. [TorpemHocTh HU3MEpeHuH.
MexyHapoaHas CUCTEMA €IMHUIL
EctecTBeHHOHAy4YHBIE ~ METOA  TMO3HAHUA:  HAOJIIOJCHHE,
13 MMOCTAHOBKA HAyYHOTO  BONPOCA, BBIABHKCHHE THIIOTE3,
AKCIIEPUMEHT o MpOBEpKe TUIIOTE3, 00BsICHEHHE
Ha0JIIOaeEMOT0 SIBJIEHUI
1.4 Onucanue GU3NYECKHUX SBJICHUH C TOMOIIBIO MOJIeIeH
[IpakTryeckue padboOTHI:
Nsmepenne paccrosamii. M3mepenue o0bEéMa JKHIKOCTH H
15 TBEPIOTO TETA.

Omnpenenenne pa3smMepoB MaJIbIX TEI.
N3mepenne  temmeparypsl IpU  MOMOLIM  KMJIKOCTHOTO
TEPMOMETPA U JaTUYNUKA TEMIEPATYPHI

INEPBOHAYAJIBHBIE CBEJIEHVA O CTPOEHMU BEHIECTBA

CTpOGHI/Ie BCIICCTBA: ATOMbBI 1 MOJICKYIJIbI, UX PAa3MCPBhI. OHBITLI,

2.1 JTIOKa3bIBAIOLINE TUCKPETHOE CTPOEHHUE BELIECTBA
29 JBwxenne dactul BemecTBa. CBA3b CKOPOCTH JIBUKECHHUS
4acTull ¢ Temreparypoid. bpoynosckoe aBrkenue, 1uddysus
23 B3aumoneiictBue = 4YacTMLl  BEIECTBA:  NPUTSDKEHUE U
OTTaJKUBaHUE
ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOCHUE T'a30B, KUAKOCTEN
24 u ’EBép,ZLLIX (KpucTayuIMyeckux) Tel. B3auMocBs3p Mexny
CBOMCTBAaMH BEILIECTB B Pa3HbIX arperaTHbIX COCTOSHUSX U HMX
aTOMHO-MOJIEKYJISIPHBIM CTPOCHHEM
2.5 Oco0EeHHOCTH arperaTHhIX COCTOSTHUN BOJIBI
[IpakTuyeckue paboOTHI:
Onenka auamMeTpa aTomMa METOJIOM PSJOB (C HCIOIB30BAHUEM
26 dororpaduii).
OnbIThl IO HAOJIOICHHUIO TETUIOBOT'O PACIIMPEHUS Ta30B.
OnbITel 1O  OOHAPYKEHUIO JCHCTBUS CHI  MOJICKYJSIPHOTO
IPUTSKEHUS
JIBIDKEHUE U B3AVMOJIEVICTBYE TEJI
31 Mexannueckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE
JIBUKEHUE
39 Ckopoctb. CpeaHsisi CKOpOCTh NPU HEPABHOMEPHOM JBUKEHUU.
Pacuér nyTy ¥ BpeMEHU JIBUKECHUS
SIBnenue uHepuuu. 3aKoH MHepLUH. B3aumonelcTBue Ten Kak
3.3 NpUYMHA U3MEHEHUS! CKOPOCTH JABMXKEHMsI Tesl. Macca Kak Mepa
MHEPTHOCTH Teja
34 [TnotHocTs BemiecTBa. CBsI3p  IUIOTHOCTH € KOJMYECTBOM
' MOJIEKYJI B €IMHUIIE 00bEMA BEILLIECTBA
3.5 Cuita KaK XapaKTEePUCTHKA B3aUMOJICHCTBUS TEJ
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl ¢ HOMOIIbIO

JAWHaAMOMCTpa




3.7

ﬂBJ’IeHI/Ie TATOTCHUA U CUJIA TIAXKCECCTH. Cpma TS2KECTHU Ha leyl"I/IX
mraHeTax. Bec Teixa. HeBecomocTn

3.8

Cuna tpenus. TpeHHe CKOJBXEHUS U TpeHHE MoKos. TpeHue B
IIPUPOJE U TEXHUKE

3.9

CnoxeHue  cui, HampaBlI€HHBIX MO  OJHOM  MPSIMOM.
PaBHoOpelicTBYyIOIIAs CUIT

3.10

[IpakTryeckue padboOTHI:

Omnpenenenre CKOPOCTH PaBHOMEPHOTO IBMXKEHMs (IIapuka B
KHUIAKOCTH, MOJICIIN SJIEKTPUIECKOTO aBTOMOOWIISI ¥ TakK jajee).
Omnpenenenue cpeaHel CKOPOCTH CKOJbXKEHHS Opycka WiH
[IapyuKa Mo HaKJIOHHOM miockoctu. OmpeneneHue MIOTHOCTH
TBEpAOro Tena. OMNBITEL, JEMOHCTPUPYIOIIME 3aBUCUMOCTD
pacTspkeHus (aedopmanyiu) OpyKUHBI OT MPUIOKEHHON CHIIBI.
OnbITel, JEMOHCTPUPYIOLIME 3aBUCHUMOCTb CHUJIBI TPEHUS
CKOJIBKEHHSI OT Beca Tejla U XapaKTepa CONPHKACAIOLIUXCS
[MOBEPXHOCTEU

3.11

@usznueckue SBICHHUS B IPUPOJE: INPUMEPHl JABUKECHUSA C
pa3IMYHBIMM CKOPOCTSMM B JKMBOW M HEXKHUBOU IIPUPOLE,
JIEWCTBHE CWJIBI TPEHHSI B IPUPOJIE U TEXHUKE

3.12

Texuuueckue YCTpOﬁCTBaZ AUHAMOMCTP, TOAIIUITHUKN

TABJIEHME TBEPJIBIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

I[aBJ'IeHI/Ie TBépI[Ol"O tena. CriocoObl YMCHBIICHUA U YBCIIMUCHU
JaBJICHUA

4.2

4.3

4.4

JlaBnenue raza. 3aBUCHUMOCTb JaBJIEHUs Traza oT 00bEMma,
TEMIIEPATYPHI

Ilepenaya naBieHus TBEPABIMH TEIAMM, )KUIKOCTSIMHU U Ta3aMH.
3akoH Ilackang. IIlHeBMaTHUECKHE MAIITUHEI

3aBUCUMOCTD JaBJICHUS KHUIKOCTH oT [ITyOMHBI.
I'mapocratuueckuit  mapanokc.  CooOmiaronecs — COCYIBL.
I'mapaBnuyecKue MEXaHU3MBI

4.5

Atmoctepa 3emnu u  atmochepHoe ngaBineHue. IlpuumHBI
CYIIECTBOBaHUS  BO3AYIIHOM  oOoysouku  3emau.  OnbIT
Toppuuemin. 3aBUCUMOCTh aTMOC(EPHOTO 1aBICHUS OT BBHICOTHI
HaJl ypOBHEM MOps

4.6

N3mepenue atmocdepHoro nasieHus. [Ipubops! ans uamMepeHus
aTMOC(HEpPHOTO TaBJICHUS

4.7

JlelicTBue JKMIKOCTM M Ta3a Ha IIOIPYy:KEHHOE B HUX TEJIO.
BrrtankuBaromias (apxuMeioBa) cuia. 3akoH ApxumMesa

4.8

IInaBanue Ten. Bozayxomiasanue

4.9

[IpakTrueckue padboOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOAe OT 00bEMa
NOrpyXEHHOM B JKUAKOCTh vacTH Tena. OnpenerneHue
BBITAJIKUBAIOLIEN CUJIBL, JEUCTBYIOIIEH HA TEJIO, MIOIPYKEHHOE B
KUAKOCTh. [IpoBepka HE3aBHCHMMOCTH BBITAIKHUBAIOIIEH CHIIBI,
JICHCTBYIOILIEN Ha TEJIO B KHUJAKOCTU, OT Macchl Tena. OmbITHI,
JEMOHCTPUPYIOLIME 3aBUCUMOCTb  BBITAJIKMBAIOIIEH  CHIIBL,
JefcTBYIONIEH Ha TENIO B KUAKOCTH, OT 00BbEMa MOrpyKEHHON B
KUAKOCTh YaCTH TeJa WU OT IUIOTHOCTH  KMJIKOCTH.
KoHcTpynpoBanue apeomeTpa WM KOHCTPYMPOBAHME JIOJKH U
OTpeJiesIeHnE €€ TPY30MObEMHOCTH




dusnueckre SBIECHUS B TMPUPOAE: BIUSHUE AaTMOCHEPHOro

4.10 .

JTABJICHUS HA KHUBOM OpraHu3M, IUIaBaHUE PBIO

TexHU4EeCKHe yCTPOICTBA: COOOIIAIOMINECS COCY/IbI, YCTPOMCTBO
411 BOJIONPOBO/IA, THUAPABIMYECKHH Npecc, MaHOMETp, Oapomerp,

BBICOTOMED, IIOPITHEBOH HACOC, apEOMETP

PABOTA, MOIIHOCTDB, OHEPT'UA

5.1 Mexanndeckas pabota
5.2 MexaHn4decKkass MOILIHOCTh
53 IIpocThle MeXaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTb.
IIpaBuiio paBHOBECHS pblyara
5.4 [TpumeHeHre mpaBuiia paBHOBECHS pblUara K OJIOKY
55 «3o050TOo€e TpaBuiIO» MexXxaHuku. KoddduiueHt moae3Horo
JIeHCTBUS MeXaHU3MOB. IIpocTble MEXaHNU3MBI B OBITY U TEXHUKE
5.6 [ToTennmanpHast SHEPTUM TEJIa, OJHATOTO HaJ 3eMIIEN
o.7 Kunernyeckast sHeprust
S 58 IlonHass MexaHHMueckas _ DHEpIHAL. 3aKOH M3MEHEHUs U
COXpaHEHMsI MEXaHUYECKON YHEPTUH
[IpakTHyeckue padboTHI:
Omnpenenenve pabOTbl CHJIBI TPEHHUS TP PaBHOMEPHOM
59 JBWKEHUM  Tejla [0  TOPU30OHTAIBHOW  IOBEPXHOCTH.
HccnenoBanue yciaoBuil paBHoBecus peruara. M3mepenne KIIJ|
HAaKJIOHHOM  IIOCKOCTH. M3ydeHHWe 3akoHa  COXpaHEHMs
MEXaHUYECKON SHEPTUn
5.10 @u3nyecKue sIBJICHUS B IPUPOJIE: PHIYAary B TEJIE YEJIOBEKA
511 TexHnuecKkHne yCTpoMCTBA: phluar, MOJABUKHBIN U HENOABUKHBIN
0JIOKH, HAKJIOHHAS! TJIOCKOCTb, IPOCThIE MEXAHU3MBI B OBITY
8 KUIACC
Kon
pasnena Kon anemenTa IIpoBepsiemblIe 3JIeMEHTBI COCPKAHUS
TEIUIOBBIE ABJIEHUA
OCHOBHBIE TOJIOXKEHHUSI MOJIEKYISIPHO-KUHETUYECKOW TEOPHUU
6.1 CTpoeHHus BemiecTBa. Macca u pa3Mepsl MOJEKyd. OMNbITHI,
MOJITBEP K IAOLIME OCHOBHBIE I0JIOKEHHUS
MOJIEKYJIIPHOKUHETHYECKON TEOPUH
6.2 Mogenu TBEPIOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUIMA
BemtecTBa. Kpucramuyeckue u amopdHsle Tena
63 OOBbsicHeHHE CBOI\/’{'CTB ra3oB, JKUIKOCTEU H T?ép,[[le TEJl Ha
OCHOBE II0JIO’KEHUH MOJIEKYJIIPHOKMHETHYECKON TEOPUH
6 6.4 CMauuBaHue M KaOWUISIPHBIE SIBJICHUS
6.5 TemoBoe pacimpeHue u ckaTue
6.6 Temneparypa. CBsi3p TeMIepaTrypbl CO CKOPOCTBIO TEIJIOBOTO
JIBUKEHUSI YACTHUI]
6.7 Buytpennsas »sHeprus. CnocoObl HU3MEHEHMsS BHYTPEHHEH
DHEPTHU: TeIUIoNepeaada U COBEpIICHUE paboThI
6.8 Buner  temnonepenauu:  TEIUIONPOBOAHOCTb,  KOHBEKIMS,
U3ITy4eHHe
6.9 KonnuecTBo TEmnoTel. Y 1eapHas TEIIOEMKOCTh BEIECTBA
6.10 TeriooOMeH U TEIIOBOE paBHOBECHE. YpaBHEHHUE TEILIOBOTO




Oananca

6.11

IInaBneHue © OTBEepACBaHHE KPUCTANIMYECKUX BEILLECTB.
VnenpHas TEII0TA INIABICHUI

6.12

[MapooOpa3zoBanrie u koHzaeHcanus. Vcmapenue. Kunenue.
VYnenpHas TeIIoTa napooOpa3oBaHUsl. 3aBHUCUMOCTD
TEMIIepaTyphbl KHIIEHUS OT aTMOC()EpPHOTo JIaBICHHUS

6.13

BirasxxHOCTB BO3TYXa

6.14

3Hepr1/15[ TOIIJIMBA. Y JicNbHas TEIJIOoTa CTOpaHHsA

6.15

[Ipunuuner pabotel TernoBbix asurareneit KIIJ[ Temosoro
asurareins. TeruloBele IBHraTelId M 3alllUTa OKpYXKaroUleu
cpenbl

6.16

3aKOH COXpaHEHUS U TPEBpAlICHHS DHEPTMH B TEIUIOBBIX
npoueccax

6.17

[TpakTuyeckue paboTHI:

OneITel MO OOHApYXEHHIO JAEUCTBUS CHUJI MOJEKYJISIPHOTO
HPUTSKEHUS.

OnpITEl N0 BBIPAIMBAHUIO KPUCTAJIIOB MMOBAPEHHOM COJIM WUIIU
caxapa.

OnbITel 10 HAOJIOACHUIO TEIUIOBOTO PACIIMPEHHUSI Ta30B,
KHUJIKOCTEH U TBEPIBIX TEI.

OrnpezeneHue 1aBleHNs BO3AyXa B OAJIJIOHE IINPHUIIA.

OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh JaBJICHUS BO3AyXa
0T ero 00bEMa M HarpeBaHUs UIIH OXJIAXKICHUS.

[IpoBepka runoTe3sl TMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA
KHUJIKOCTU B TEPMOMETPUYECKON TPYOKE OT TEMIEPATYPHI.
HaGmtogenne M3MeHEHUS BHYTPEHHEH SHEpruM Tela B
pe3ynbTaTe Temonepeaadn u paboThl BHEITHUX CHUII.
HccnenoBanue sBieHUs TEIUIOOOMEHAa MPU  CMEIIMBAaHUU
XOJIOJTHOW U TOPSTYEN BOJIBI.

OnpeneneHre KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOIO BOJOW IIPH
TEII000MEHE C HarpeThIM METAJUTMYECKUM LIMJIUHIPOM.
OnpeneneHue yeabHON TEIUIOEMKOCTH BELLIECTBA.
HccnenoBanue npoiiecca ncnapeHus.

OnpeneneHre OTHOCUTENBHOM BIAKHOCTH BO3yXa.
OmnpeneneHue yaesbHON TEMJIOThI IUIABICHUS JIbJIA.

6.18

®dusnueckue SBJICHUS B IPUPOJIC: TOBEPXHOCTHOE HATSHKCHUE U
KalmUWJIJIAPHBIC ABJICHUSA B INPUPOAC, KPUCTAJUIBI B HPHUPOAC,
uznydenue CoJHIA, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3BI;
o0pa3zoBaHUE POCHI, TYMaHa, MHEsl, CHeTa.

6.19

Texnuueckue YCTPOMCTBA: KaIuuIApsI, IIPUMEPBI
WCITOJIB30BAaHUsl KPUCTAIIIOB, KUJIKOCTHBI TEPMOMETP, JATUUK
TEMIIEpaTypbl,  TEPMOC, CUCTEMa  OTOILUIEHHS  JOMOB,
TUTPOMETPBI, TCUXPOMETP, TMapoBasi TypOWHA, JABHUraTelb
BHYTPEHHETO CrOpaHUsl.

OJIEKTPUYECKHWE U MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Teil. J[Ba poja 3JeKTPUUECKUX 3apsiioB
BszaumopeiictBue  3apsbkeHHbIX  Ten.  3akoH  Kynona

7.2 (3aBUCHUMOCTb CHJIBI B3aUMOJCHCTBUSA 3apsDKEHHBIX Tel OT
BEJIMUMHBI 3apsJI0B U PACCTOSHUS MEXK/1y TE€JIaMH)

73 Onexrpuueckoe nose. HanpsxEHHOCTD 2JIEKTPUYECKOro MOJIS.

[IpyHuMn ~ cynepmo3ulMy  3JEKTPUYECKMX  mosed  (Ha




KaueCTBEHHOM YPOBHE)

Hocurenu JNEKTPUUECKUX 3aps0B. DnemMeHTapHbIN

7.4 anexTpudyeckuid 3apsa. CrtpoeHume aroma. [IpoBogHukn u
JUAJIEKTPUKU

7.5 3aK0H COXpaHEHUs IEKTPUIECKOTO 3apsiaa

76 DIIeKTPUUECKUI TOK. YcaoBus CYIIECTBOBAHHUS

' AJIEKTPUYECKOTO TOKA. VICTOUHUKHM MOCTOSTHHOTO TOKA

77 JleficTBUSL DNIEKTPUYECKOro TOKa (TEIIoBOe, XHMHUYECKOE,
MAarHuTHOE). DJIEKTPUUECKHUM TOK B JKUJIKOCTIX U Ta3ax

7.8 OnekTpuueckas 1enb. Cuia Toka. JJIeKTPUUECKOe HapsHKEeHUE

79 CornpoTuBiieHHE NPOBOJHUKA. YIEIbHOE COMPOTUBICHUE
BElIeCTBa

7.10 3akon Oma 11t ydacTka 1enu

7.11 [TocnenoBarenpHOE M MapajlIeIbHOE COSAMHEHHE MPOBOTHUKOB

712 PaGota 1 MOILTHOCTB 3JEKTPUUECKOro TOKa. 3akoH JDxoyms —
Jlenna

713 DNeKTpUUecKHe 1eMy U MOTPEOUTENN dIEKTPUUECKON YHEPTHH
B ObITy. KOpOoTKO€ 3aMbIKaHue

714 [locTostHHble ~ MarHuTBHL. ~ B3auMopeicTBHE  MOCTOSHHBIX
MarHuTOB

715 MarnuTtHoe nosne. MaruutHoe noje 3eMJIM U €ro 3HauYeHue s
JKU3HH Ha 3emMJie

716 OneiT Opctena. MarHuTHoe T1OJ€ 3JIEKTPUYECKOIO  TOKA.
[IpumeneHne >eKTPOMarHuTOB B TEXHUKE
JleiicTBE MarHMUTHOTO TIOJIE HAa TMPOBOJHUK C TOKOM.

717 3JICKTpOl[BI/IFaTCHB“ MOCTOSIHHOTO ~ TOKa. I:ICHOJIBBOBaHI/IC
JNIEKTPOABUTaTeIe B TEXHUYECKUX YCTPOHMCTBAX W Ha
TpaHCIIOpTE

718 OnbiTel @apazes. SBiaeHUE BIESKTPOMATHUTHOW WHAYKIWH.
[IpaBuno Jlenna
OnektporeHepatop. CrnocoObl MONyYEHUS AIEKTPUUYECKOM

7.19 DHEPruM. DJNEKTPOCTAHIIMA HAa BO30OHOBISEMBIX HCTOYHUKAX
SHEPTUU
[pakTuyeckue pabOTHI:
OnpITHl 10 HAOTIOACHUIO IEKTPU3AIUH TEJI UHIYKIHEH U TpH
CONPUKOCHOBEHUH.
HccnenoBanue NeHCTBUS JIEKTPUIECKOTO MOJISL HA TIPOBOIHUKH
U JUDJICKTPUKH.
COopka u npoBepka pabOThI AMEKTPUIECKON LIETTH TOCTOSTHHOTO
TOKA.
W3mepenue u peryiupoBaHue CUIIbI TOKA.

7.20 N3mepenue u peryiupoBaHue HaPsKEHUS.

HccnenoBanue 3aBUCUMOCTH CHMJIbI TOKa, MJIYIIETO uepes3
pEe3UCTOp, OT CONPOTUBJIEHUS PE3UCTOpa M HAIpPSDKEHUS Ha
pes3ucTope.

OnpIThl, JAEMOHCTPUPYIOIIKE 3aBUCUMOCTb 3JIEKTPUUYECKOTO
CONPOTHUBIIEHUs] MPOBOJHUKA OT €ro JUIMHBL, IUIOIAAH
HIONIEPEYHOI 0 CEUCHU U MaTepHaa.

IIpoBepka IIpaBuJIa CIIOKEHUS HaNPsKEHUN pu
1I0CJIEI0BATEIbHOM COEAMHEHUM JABYX pe3uctopon. IIposepka




nmpaBujia ajd CHJIBI TOKa IIpHU MapalyiCJIbHOM COCIHHCHHUN
pesuctopoB. OmnpeneneHre padOTHI AIEKTPUYECKOTO TOKa,
uaymero  depe3  pesuctop. OmpezneneHne  MOIIHOCTH
SJIEKTPUYECKOrO0  TOKa,  BBIACISIEMOW  HA  PE3UCTOpE.
HccnenoBanne 3aBUCUMOCTH CHJIBl TOKa, HWIYIIETO 4Yepes
JaMIIOUKy, OT HamnpsbkeHuss Ha Heill. Omnpenenenue KIIJ]
HarpeBaTens. lccienoBanwe MarHUTHOTO B3aUMOJICHCTBUS
MOCTOSTHHBIX ~ MAarHuTOB.  V3ydeHWe  MarHUTHOTO  TOJIS
MOCTOSTHHBIX MAarHUTOB MPU UX OOBEIUHEHHH U Pa3/eICHUU.
HccnenoBanue neHCTBUS STIEKTPUYECKOTO TOKA HA MAarHUTHYIO
cTpenky. ONBITbI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTH CHIIBI
BBaHMOHeﬁCTBHﬂ KaTyIIKH ¢ TOKOM W Marurta OT CHUJIbl TOKa U
HampaBJIeHUss TOKa B  KaTymke. I3ydeHue  JneicTBuA
MarHUTHOTO TOJIsI HA MMPOBOJAHUK ¢ TOKOM. KoHCTpyupoBanue u
n3ydeHue paboTel dnekTtpoxasurarens. M3mepenume KIIJ|
3JI€KTpOI[BHF3TCJIBHOﬁ YCTaHOBKH. OnbITE IO HUCCICAO0OBAaHHUIO
SBIICHUS  DJIGKTPOMATHUTHOW  WHAYKIMU:  UCCJIEIOBAaHUE
N3MEHEHUHN 3HaUeHUS U HaIllpaBJICHUA MHAYKIIMOHHOI'O TOKa

®u3nuecKkue SIBICHUS B MPUPOJE: AIEKTPUUECKUE SIBICHUS B
atMocdepe, 3ICKTPUUECTBO KHUBBIX OPraHW3MOB, MarHUTHOE

[ noje 3eMiH, Apel¢ MOJOCOB, POJb MArHUTHOIO MOJISA JUIS
JKU3HH Ha 3eMJie, TOJISIPHOE CUSTHUE
TexHuueckne  yCTpOMCTBAa:  JIEKTPOCKON,  aMIEpPMETP,
BOJIBTMETpP, PEOCTAT, CYETUYUK DIECKTPUUECKOW DHEPIHH,
799 JEKTPOOCBETUTEIIBHBIE puoopHl, HarpeBaTeIIbHbIC
AIIEKTPOIPUOOPHI (mpumepsl), JJIEKTPUYECKUE
IIPEeIOXPaHUTEH, 3JIEKTPOMAarHur, ANEKTPOABUIaTENb

IMMOCTOAHHOI'O TOKA, rCHEPATOP MOCTOAHHOI'O TOKA

9 KUIACC
Kon
pasena Kox snemenra [IpoBepsieMbie 37I€MEHTHI COACPIKAHUS
MEXAHUWYECKUE SABJIEHUA
81 Mex%HquCKoe IBkeHue. MarepuanbHas Touka. Cucrema
oTcuéTa
8.2 OTHOCUTENBHOCTh MEXaHUUYECKOTO JIBHXKCHUS
8.3 PaBHOMEpHOE NPAMOJIIMHEITHOE ABUKEHHUE
8.4 HepaBHoMepHOe mnpsMonuHeliHoe nBwxkeHHe. CpemaHss W
MT'HOBEHHAsI CKOPOCTh TeJla IPU HEPABHOMEPHOM JBMKCHUN
8.5 Yckopenne. PaBHOYCKOpEHHOE MPSMOJIMHEHHOE IBUKEHHE
3 8.6 CBobOonHoe manenue. OnbIThl [ anmnes
PaBHOMepHOE ABMXEHUE MO OKpyXHOCTH. [lepuoa u yactora
8.7 oOpareHusl. JIuneiinas u yriaoBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 [TepBoiii 3akoH HproToHa
8.9 Bropoii 3akon HetoTona
8.10 Tperuii 3akoH HptoTOHa
8.11 [TpuHIMTT CyNIEPIIO3UITMH CHIT
8.12 Cuia ynpyroctu. 3akoH ['yka
8.13 Cuia TpeHusi: CHiIa TPEHUs CKOJIBKCHHS, CHJIa TPEHUS TTOKOSI,




JIpyrue BUJIbl TPEHHUS

8.14

CI/IJIa TAXKCCTHU U 3aKOH BCCMI/IpHOI‘O TATOTCHUS. YCKOpeHI/Ie
¢BOOOIHOIO MaICHUSA

8.15

JBuxenne 1utaner Bokpyr Comnuna. IlepBasg kocmuueckas
ckopocTb. HeBecoMOCTh 1 neperpy3ku

8.16

PaBHOBecue MarepuaabHON TOUKU. AGCOTIOTHO TBEPAOE TEJIO

8.17

PaBHOBecHe TBEPIOro Tea € 3aKPETUIEHHON OCBIO BPAILCHUS.
MowmeHT cunsbl. LeHTp TsxecTH

8.18

Nmnynbce Tena. M3menenne nmnyibca. UMmynbe cuiibl

8.19

3aKoH COXpaHEHUs UMITYJIbCa

8.20

PeaxTuBHOE BMKEHME

8.21

Mexannyeckas paboTa U MOIIIHOCTb

8.22

Pabora cun TspkecTH, ynpyroct, TpeHusi. CBsi3b SHEPruu U
paboThI

8.23

[ToTteHumanpHast YHEPTHS TeNa, MOJAHIATOTO HaJl TOBEPXHOCTHIO
3eMian

8.24

[ToTreHnmanbpHas SHEPTrHs CXKATOW NPY>KUHBI

8.25

Kunetnueckas sHeprus. Teopema 0 KHHETHYECKOM SHEPrUu

8.26

3akoH COXpaHCHUA MEXaHUYECKOM OQHCPIrun

8.27

[IpakTueckue padbOTHI:

OmnpeneneHne CpeaHeld CKOPOCTH CKOJBKEHHUS Opycka Win
JBIDKEHUS IIAapUKa MO HAKIOHHOM Iuiockoctu. Omnpenenenue
YCKOpPEHHUsI Teja TpU PABHOYCKOPEHHOM JIBUKCHHUHU IO
HAKJIOHHOM INIOCKOCTH.

HccnenoBanre 3aBHCHUMOCTH TYTH OT BpPEMEHH  IPH
PaBHOYCKOPEHHOM JBIKEHHH 0€3 Ha4aJIbHOW CKOPOCTH.
[TpoBepka TUIOTE3BI: €CIU MPU PABHOYCKOPEHHOM JIBHIKCHHU
0e3 HayaJIbHOW CKOPOCTU MYTH OTHOCSTCS KakK psAJ HEUETHBIX
YKucel, TO COOTBETCTBYIOIIME TPOMEKYTKH  BpPEMEHH
OJIMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHIIBI TPEHHS CKOJBKEHHUS OT
CWJIBI HOPMaJIBHOTO jaaBiieHus. Onpenenenue KodpuimeHTa
TPEeHUsl CKOJBKeHUs. OmnpeneneHnue KECTKOCTH TMPYKHUHBI.
Onpenenenre pabOTbl CHJIBI TPEHHUs MHpPU PaBHOMEPHOM
JBIDKEHUM  Tela MO  TOPU3OHTAJIBHOW  TOBEPXHOCTH.
Ornpenenenune paboThl CUIIBI YIIPYTOCTH TIPH MOABEME TPy3a C
UCIOJIb30BAaHUEM HEMOBMYKHOT'O U TIOJBHXKHOTO OJIOKOB

8.28

dusnueckue SBICHHSI B npupoac: MNPUIMBbBI W OTJIUBEIL,
JBHXXCHHC IJIaHCT ConHeyHOH CHCTCMBI, PCaKTUBHOC
JABVIKCHUC )KHUBBIX OPraHu3MOB

8.29

Texauueckue YCTPOﬁCTBaI CIIMAOMCTpP, JATYHUKH ITOJIOKCHHA,
PACCTOAHUA U YCKOPCHUSA, PAKCTHI

MEXAHUWYECKUE KOJIEBAHMA 11 BOJIHBI

KonebarenbHoe nBumxkeHue. OCHOBHBIE  XapaKTEPUCTHKH

9.1 KOoJIeOaHUH: IEpPHUOJ], 9acTOTa, aMIUTUTY/a

9.2 MareMaTnueckuii ¥ NpPYKUHHBIA MasATHUKU. [IpeBpaiuenue
SHEPI'UHU NpU K0JeOaATEIbHOM JABHKEHUH

93 3aryxatomue  kosneOaHus.  BbIHyXAeHHbIE — KoJeOaHUs.

Pe3onanc




9.4

Mexanndeckne BOJHBL CBOWCTBA MEXaHMYECKHX BOJH.
[IponosbHBIE U IONIEPEYHBIE BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHHs. MexaHHn4eCcKre BOJIHBI B TBEPIOM Telle,
CeiCMHUYECKHE BOJIHBI

9.5

3ByK. [']poMKOCTH M BbICOTA 3ByKa. OTpakeHUE 3ByKa

9.6

Nudpa3ByK U yIbTpa3ByK

9.7

[IpakTHyeckue padboTHI:

Onpenenenue 4aCTOTHI " nepuoaa KosebaHui
MaTEeMaTHYECKOr0 MasiTHUKA.

OmnpezneneHre 4acTOThl U INEpHoAa KojeOaHUil MpYKUHHOTO
MasTHHKA

Hccnenosanue 3aBUCUMOCTH nepuoaa KoseOaHui
MOJIBEILIEHHOTO K HUTHU Ipy3a OT JUIMHbI HUTU. MccnenoBanue
3aBUCUMOCTH TIEpHoja KoieOaHUil MPYKMHHOTO MasTHUKA OT
Macchl Tpy3a. [IpoBepka HE3aBHCUMOCTH Mepuoja KojaeOaHui
rpy3a, MOABEIIEHHOIO K HUTH, OT MAaccChl Ipy3a U KECTKOCTHU
npyXuHbl. M3mepenue yckopeHusi cBOOOHOTO NaieHUs

9.8

dusnyeckue ABJIECHUA B IPUPOAE: BOCHPHUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHHE, CEHCMHUYECKUE BOJIHBI, IIYHAMH,
3X0

9.9

TexHuueckune YCTpOMCTBA: 9XO0JIOT, HCIIOJIb30BAHUE
yIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

9J'IeKTpOMal"HI/ITH06 II0JIC. BHCKTpOMaFHI/ITHHC BOJIHBI.

10.1 .
CBolicTBa 3JIEKTPOMATrHUTHBIX BOJH

10.2 [IIxana 31eKTpOMarHUTHBIX BOJIH

103 OnexkTpoMarHuTHas —Inpupoaa cBeta. CKoOpocTh — CBeETa.
BonHoBBIE CBOMCTBA CBETA

10 [TpakTudeckue pabOTHI:

10.4 N3yyeHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO
MOOMIIbHOTO Tesie(hoHa

105 ®dusnueckue SBICHUS B MPUPOJE: OMOIOTHYECKOE NIEHCTBHE
BUAMMOT0, YABTPA(HOIETOBOIO U PEHTTEHOBCKOTO M3JIy4eHHH

10.6 TexHuueckune YCTPOMCTBA: } HCIIOJIb30BaHUE
JIEKTPOMAarHUTHBIX BOJIH /ISl COTOBOM CBS3H

CBETOBBIE SABJIEHUA

111 JlyueBas monens cBeta. MIcTOUHMKH cBETA

11.2 [TpsiMonIMHEITHOE pacIpOCTPAHEHHE CBETA

11.3 Otpaxxenue cBeta. [Inockoe 3epkano. 3akoH OTpakeHHUs CBETa

114 [Ipenomnenue cBera. 3akoH mpesnomsieHusa cBeta. [lomHoe
BHYTpPEHHEE OTPaKEHUE CBETA

11 11.5 JInnza. Xop ny4yen B TuH3€E

116 OnTuueckast cucrema  (Qoroammapata, MHUKpPOCKONa U
TeJIecKona

117 I'maz  kak  onrmyeckas  cucreMa.  biM30pykocTs  H
JAIbHO30PKOCTh

118 Paznoxenne Oemoro cBera B crekTp. OmnbiTel HproToHa.
CrnoxeHue CeKTpajJbHbIX LIBETOB. Jlucnepcus cBeTa

11.9 [TpakTrueckue pabOTHI:




HccnenoBanune 3aBUCUMOCTH YIJla OTPa)KEHUSI CBETOBOTO JIyda
OT yrJja MaJeHusl.
N3ydeHne XxapakTepUCTUK U300pakeHUs MpeaMeTa B MIIOCKOM
3epKaie.
HccnepoBanue 3aBUCHMMOCTH yrja IPEJOMIICHHS CBETOBOTO
Jy4a OT yIJla NaJeHUs Ha TPaHULE «BO3YX — CTEKIION.
[Tonmy4yenune n300pa>keHUIA ¢ TOMOIIBIO COOMPAIOIIIEH JTUH3HI.
Omnpenenenrie (OKYCHOTO PACCTOSHUS M ONTUYECKOH CHIIBI
CcOOMpAaroIIeH JTNH3HI.
OMnBITH IO Pa3IOKEHUIO OEIOro CBETa B CIIEKTP.
OneITel 1O BOCHPUATHIO  [IBE€TA MPEIMETOB IIPU  HX
HaOJIIOACHNH Yepe3 LIBETOBbIE (PUIBTPHI
®usnyeckue sBIeHUS B npupoje: 3atMenusa ConnHna u JIyHsl,
11.10 I[BETAa TeEJI, ONTHYECKUE SBIEHUS B arMocepe (1BeT Heba,
pedpakxius, paayra, MUPax)
11.11 TexHnuueckue ycTpoiicTBa: OYKHM, MepHUCKOM, (oToammnapar,
ONTHYECKUE CBETOBOJIbI
KBAHTOBBIE ABJIEHUA
121 Omneitel Pe3epdopna u mianerapuas Mojenb aroma. Mojenb
aroma bopa
122 Hcnyckanne u MOrJolleHWe cBeTta aToMoM. KBaHTHI
' JInHenyaTeie CIEKTpPbI
12.3 PagnoaktiBHOCTH. Anb(ha, OeTa- u raMmMa-u3IydeHus
124 Crpoenue atomHoro sapa. HykiaoHHas Monenb aTOMHOTO
anpa. M3zoronsl
125 PannoaktuBHble  mpeBpamenusd. llepuon  momypacnana
ATOMHBIX 1P
126 SlnepHble peakiuu. 3aKOHbI COXpPAHEHUs 3apsAIOBOr0 U
MaccOBOT'0 YHUCEI
12.7 DHeprus CBsI3U aTOMHBIX sifiep. CBA3b MAaCChl U SHEPTHUH
12 128 Peakuyun cuHTe3a m peneHus spep. VCTOYHMKM SHEpruu
' CouHIia 1 386311
12.9 Snepnas sHepreruka. JleMcTBUE PaAMOAKTUBHBIX W3I1y4YEHUN
Ha >KHMBbIE OPTaHU3MBbI
[IpakTuueckue pabOTHI:
Habmroienue CrulomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIy4EHUSI.
12.10 HccnenoBanue TpPEKOB: M3MEPEHHME DSHEPIMM YacTULBI IO
TOpMO3HOMY TTyTH (110 hoTOrpadusim).
M3mepenue paanoakTUBHOTO (poHa
®usnueckue  SABICHHS B IPUPOAE: €CTECTBEHHBIN
1211 pPalMOAKTUBHBIA (OH, KOCMHUYECKUE JIYUH, PajHOaKTHBHOE
U3ITy4eHHe IPUPOJTHBIX MHUHEPAJIOB, neicTBue
paZMOaKTUBHBIX U3yYEHUH HAa OpraHu3M 4eJI0BEKa
1212 TexHudeckne yCTpOMCTBAa: CHEKTPOCKON, WHIWBHAYAJIbHBIN
' J03UMETp, KaMepa Buibcona




ITPOBEPSAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHSA OCHOBHOM OBPA3OBATEJIBHOMN TPOT'PAMMBI OCHOBHOI'O

OBHIEI'O OBPA30BAHUA

Kon
NPoBePsIEeMOro
TpeOOBaHMSI

IIpoBepsiemble TpeOOBAHUSA K TMPeAMETHBIM pe3yJbTaTamM 0a30BOro
YPOBHSI OCBOEHHSI OCHOBHOH 00pa30BaTeIbHOW NMPOrpaMMbl OCHOBHOI'O
o0mero oopazosanus Ha ocHoBe ®PI'OC

[lonumanue ponu (GU3MKKM B HAy4YHOW KapTHHE MHpa; c(HOPMUPOBAHHOCTH
0a30BBIX MPEJICTABIICHUA O 3aKOHOMEPHOW CBSI3M M MO3HABAECMOCTH SIBJICHUU
NPUPOJBI, O POJH SKCIEPUMEHTa B (PHU3HKE, O CHUCTEMOOOpa3yroIel poiu
Gu3uKN B pa3BUTHUM €CTECTBEHHBIX HAayK, TEXHUKHM M TEXHOJOIHH, 00
HBOJIIOINH (PU3MUECKUX 3HAHUH M UX POJIH B IEJIOCTHON €CTeCTBEHHOHAYYHOM
KapTMHE MHpa, O BKJIAJ€ POCCUHCKHUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE NPOLECCOB OKPYXKAIOIIET0 MHpa, pa3BUTHE




TEXHUKHA ¥ TEXHOJOTHH

3HaHMWs O BUAAX MaTepuu (BEMIECTBO W TOJE), O JIBWKEHHH Kak criocobe
CYIIECCTBOBAHHS MaTepUH, OO0 aTOMHO-MOJCKYJISIPHOW TEOPHUU CTPOCHUS
BEIECTBA, O (PU3NYECKOW CYIIHOCTH SIBICHUH NPUPOILI (MEXaHUYECKUX,
TETUTOBBIX, DJICKTPOMATrHUTHBIX M KBAHTOBBIX ); YMEHHUE Pa3JIndaTh sIBICHUS 110
OMMHMCAaHHUI0O WX  XapaKTEepPHBIX CBOWCTB W Ha  OCHOBE  OIBITOB,
JEMOHCTPHUPYIONTNX JaHHOE (U3UYECKOE SIBJIICHHE, YMEHHE pacIlio3HaBaTh
MPOSIBIICHUE W3YYCHHBIX (PU3NYECKUX SIBICHUNA B OKPYXKAIOIIEM MHpE,
BBIJIEJISISI X CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)

BJIa,Z[eHI/Ie OCHOBaMH TOHSTHIHOI'O amnmapara U CHUMBOJIMYCCKOTO A3bIKa
(1)I/ISI/IKI/I U HCIOJB30BAHUC HUX OJId PCUICHUA y‘I€6HI)IX 3aaa4; YMCHHUC
XapaKTCPHU30BaATh CBOMCTBaA TCII, (I)I/I3I/IHCCKI/IC SABJICHHUA W  MPOLECCCHI,
HCIIOJIB3YA (byH}IaMeHTaJ'H)HBIG 1 OMIIMPHUICCKUC 3aKOHBI

YMeHHne OnuchiBaTh HU3YYCHHBIC CBOMCTBA TE€I H (I)I/I3I/I‘-ICCKI/IC SAIBJICHUA,
HCIIOJIB3YA (bHSquCKI/IC BCJIIMYHHBI

Bnagenne ocHOBaMHM METOAOB HAYYHOTO TO3HAHMS C Y4ETOM COOIIIOJICHUS
rpaBuj 6€30MacHOro Tpyaa: HaOmoIeHne PU3NIECKUX SBJICHUMN:

YMEHHE CaMOCTOATEIBHO COOMpaTh OJKCIEPUMEHTAIbHYI0 YCTaHOBKY U3
JTaHHOTO Habopa 00OpYyJIOBaHUS O WHCTPYKIIUU, OMHUCHIBATH XOJ OIBITA U
3aMKChIBATh €T0 Pe3yNbTaThl, GOPMYIUPOBATH BHIBOJIBI;

IMPOBEACHUC ITPSAMBIX U KOCBCHHBIX I/ISMepeHI/Iﬁ q)HSI/I‘IeCKI/IX BCJIMYWH: YMCHUC
IUIAHUPOBATh W3MEPEHUs, CaMOCTOSTEIBHO COOMPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY 10 HUHCTPYKIHH, BBIYUCJIATH 3HAYCHUC BCIIMYNHBI n
aQHAIM3UPOBATH MOJYYCHHBIE PE3yNbTaThl C YUETOM 3aJaHHOM MOTPEITHOCTH
pe3yJabTaTOB U3MEPEHUI;

MIpOBeICHUE HECJIOKHBIX AKCIIEPUMEHTATBHBIX UCCIIeIOBAaHUM;
CaMOCTOSITEIIEHO COOUPATh AIKCIIEPUMEHTAIBHYI0 YCTAaHOBKY W IPOBOJIHTH
WCCJIEeIOBAaHUE TI0 HWHCTPYKIHMH, MPEACTABIATH IOJTYYCHHBIE 3aBHCHMOCTH
(u3MYecKUX BEMYHMH B BUJE TaOIUI U TpadUKOB, YUUTHIBATH MOTPEUIHOCTH,
ACJIaTb BBIBOJALI IO PE3YyJIbTaTaM HCCICAOBAHUA

[TonnmaHne XapaKTEpHBIX CBOMCTB (u3MUecKuX Mojeneil (MaTepuanibHas
TOYKa, a0CONOTHO TBEPOE TENIO, MOJAETH CTPOCHHS Ta30B, XUAKOCTEH W
TBEPABIX TeJ, IUIAaHETapHas MOJENb aToMa, HYKJIOHHAs MOJElb aTOMHOTO
A7Ipa) ¥ YMEHUE IPUMEHATh UX IS 00bSICHEHHS (PU3MUYECKUX TPOILIECCOB

YMmenue 00bACHITh (pU3NUECKUe MPOIECChl U CBOWCTBA TEJl, B TOM YHUCIIE U B
KOHTEKCTE CUTYyallul NPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, B YaCTHOCTH,
BBISIBJIATh IPUYMHHO-CIIEICTBEHHBIE CBSI3M M CTPOUTH OOBSICHEHUE C ONOPOii
Ha W3Y4YCHHBbIE CBOWCTBA (DU3MYECKUX SBJICHUH, (U3NYECKHE 3aKOHBI,
3aKOHOMEPHOCTH ¥ MOJAEIU

YMmenue pemath pacyéTHbele 3amaun (Ha 6ase 2 — 3 ypaBHEHHUI), UCTIONB3YS
3aKOHBI ¥ (OPMYJIBI, CBS3BIBAIOIINE (PH3UYECKHUE BEIUYMHBI, B YaCTHOCTH,
3aMMChIBATh KPATKOE YCJIOBHE 3aJaud, BBISBISATH HEAOCTAIONIME JIaHHBIC,
BBIOMPATh 3aKOHBI 1 (POPMYITbI, HEOOXOIUMBIE JIJIs €€ PEIICHUs, CII0JIb30BaTh
CIIPaBOYHBIC JAaHHBIC, MPOBOIAUTH PACUYETHl U OICHUBATH PEATUCTUYHOCTH
MOJYYCHHOTO 3Ha4YeHHs (U3NYECKOH BEIUYMHBI, YMEHHE OIPEICATh
pa3MepHOCTh (HYM3MUECKON BEIMYMHBI, TOTYYSHHON IPH PEIICHUH 3a]]a4H

YMeHue xapakTepu30BaTh NPUHIMIBI JEHCTBUS TEXHUYECKUX YCTPOWCTB, B
TOM 4Hcie OBITOBBIX MPHOOPOB, W MPOMBIIUICHHBIX TEXHOJOTHUECKUX
MPOIIECCOB M0 MX ONHCAaHHIO, UCIIONB3ysS 3HAHHS O CBOMCTBAX (H3MUYECKUX
SBJICHUH U HEOOXOUMbIE (PH3HUECKUE 3aKOHOMEPHOCTH

10

VMeHnne HCIONB30BaTh 3HAHUS O (I)I/ISI/I‘IGCKI/IX SABJICHHUAX B HOBCGI[HGBHOﬁ




KU3HU g oOecriedyeHuss 0e30macHOCTH NpU OOpalieHHMH C OBITOBBIMHU
npubopaMM M TEXHUYECKMMHU YCTPOHCTBaMH, COXpAaHEHHs 3]I0pOBbs H
COONIIONIEHNSI HOPM SKOJIOTMYECKOrO IIOBEACHUS B OKPYXKaIOLIEH cpene;
MOHUMaHHe HEOOXOAWMOCTH TNPUMEHEHHUS JIOCTWXKEHUH (QU3UKH U
TEXHOJIOTUH JUIsl pallMOHAIBHOTO PUPOJIONIOJIb30BAHMS

11

OnbIT moucka, npeodpazoBaHus U NMpeJICTaBIeHU HHPOpMauN (pU3HUECKOTO
COJlep)KaHUsA C  HCIOJNb30BaHHEM  HMH(OPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHH; YMEHHE OIIEHHWBATh JOCTOBEPHOCTH IMOJYYEHHOW HH(MOpMaIUH
Ha OCHOBE HMMEIOIINUXCS 3HAHUM M JIOMOJIHHUTENIbHBIX HCTOYHUKOB; YMEHHE
WCIOJb30BaTh MpPHU BBHIOJHEHUH YYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
TUTEepaTypy (PU3NUECKOro COAEep)KaHUs, CIPABOUYHBIE MAaTE€pPHAJIbI, PECYPCHI
cetu MHTepHer; BianeHue 0a30BBIMHM  HaBBIKAMH  INPEOOpa3OBaHUS
nH(pOpMallud U3 OJIHOM 3HAKOBOW CHUCTEMBI B JIPYI'yl0; YMEHHE CO3/1aBaTh
COOCTBEHHBIEC MMUCHMEHHBIE M YCTHBIE COOOIEHHS HAa OCHOBE MH(OpMauM U3
HECKOJIbKUX UCTOYHUKOB

HEPEYEHD 3JIEMEHTOB COJAEPKAHMUSA, ITIPOBEPAEMBIX HA OI'D 11O ®U3UKE

Kon | IIpoBepsieMblii 3JieMEHT COAeP:KAHUSA
1 MEXAHUWYECKUE SBJIEHMA
11 Mexannueckoe nBmwkeHue. MartepuanpHas Touka. Cuctema orcuéra. OTHOCUTEIHHOCTH
' JIBYKEHHUS
PaBHOMepHOE © HepaBHOMepHOoe nBxkeHHe. CpenHss ckopocTh. Dopmyna s
1.2 BBIUMCIICHHS CpeiHeit ckopocTh: V = S/t
PaBHOMEpHOE MPSAMOIMHEHHOE IBIKEHUE. 3aBUCUMOCTh KOOPAMHATHI TEJIa OT BpEMEHH B
ClIy4ae paBHOMEPHOTO MPSMOJIUHEHHOTO IBUKCHHUS:
1.3 x(t)=x,+vt
I'paduky 3aBHCHMOCTH OT BPEMEHH IS MPOCKIIMH CKOPOCTH, MPOCKIIUU TIEPEMEIICHIS,
MyTH, KOOPAWHATHI P PABHOMEPHOM MPSIMOIHHEHHOM JABHKEHUU
3aBHCHMOCTh KOOpJIWHATHI TeJa OT BPEMEHH B CJIy4ae pPaBHOYCKOPSHHOTO
PSIMOJIMHEHHOTO ABUKCHUS :
p
Sl =V, *i+a* =
=<
@opMmysbl I MPOEKIHUU MEPEMEIICHUS, MPOEKIMH CKOPOCTH U MPOEKIUH YCKOPEHUs
MIPY PAaBHOYCKOPEHHOM MPSMOJMHEWHOM JIBHKEHUU:
2
1.4 .s]_(r)=vm_-r+a].-3.
U_\'('f) =Upy T4, 1,
a.(f)=canst,
U:I‘ - Ul.'fL :zaxsr
I'padukm 3aBHUCHMOCTH OT BpeMEHH [IJisl MPOEKLUU YCKOPEHHS, MPOEKIUU CKOPOCTH,
NPOCKIIUK TIEPEMEIICHHS, KOOPAWHATHI TIPH PABHOYCKOPEHHOM TPSIMOJIMHEHHOM
JIBUKCHUH
15 CBoOognoe nagenue. @opmysbl, OMUCHIBAIONINE CBOOOIHOE TAJCHUE TeJa M0 BEPTHKAIH

(IBMXKEHME Tesla BHU3 MJIM BBEPX OTHOCUTENIBHO MOBEpXHOCTH 3emun). ['paduku




3aBHUCHUMOCTHU OT BPEMCHU I MPOCKIHUHN YCKOPCHHA, IMTPOCKIHNU CKOPOCTHU U KOOPANHATBL
Ipu CBO60,[[HOM MagCcHUU TCJia 110 BEPTUKAIN

CKOpOCTh PABHOMEPHOTO JIBHKEHHUS TeJIa IO OKPYKHOCTH. HarpaBneHue cKopocTH.
d)opMyna JJI BBIYUCJIICHUA CKOPOCTHU YCPE3 PAANyC OKPYKHOCTH U IICPUOJ oGpamemm:
b= 2MR
T

HenTtpocTpeMutenbHoe yckopeHue. HampaBieHune LHEHTPOCTPEMHUTENBLHOTO YCKOPEHHUS.
®opMyrna Ji71si BBIYUCICHUS] YCKOPEHUS :

1.6 _uw
%R
dopmyra, CBA3BIBAIONIAS IEPHOJ] M YACTOTY OOpaIleHUs
V= 1
T
Macca. [InotHocTh BemecTBa. @opmyJia 111 BBIYUCICHUS INIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas ¢pusuueckas BenuyrHa. CIIoKeHHE CUIT
1.9 SIBnenne nnepnuu. llepssiii 3akoH HeroTOHA
Bropoii 3akoH HeroToHa:
110 | F=m-a
CoHanpaBi€eHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPa CUJIbI, IEHCTBYIOLIEH Ha TEJIO0
Bzaumopeiicteue Ten. Tpetuit 3akoH HeroToHa:
1.11 Fy y=-F
TpeHne nokost U TpeHHe CKobkeHuss. DopMyina Juisi BBIYMCIEHUS MO/l CUIJIBI TPEHUS
CKOJIBXKECHUS !
Hedopmanus Tena. Ynpyrue u Heynpyrue aedopmanuu. 3akoH ynpyroil nedopmanuu
(3axon I'yka):
113 | F=k-Al
BcemupHoe Tarorenune. 3aKoH BCEMUPHOTO TATOTECHHUS:
My -4
F=G- -1 _2%
1.14 R?

Cuiia TsbKecTd. Y CKOpeHHE CBOOOHOTO TaACHUSI.
dopmyra 7Sl BBIYUCICHUS CUJIBI TSHDKECTH BOJIM3H MOBepXxHOCTH 3emun: F = mg.




JBmwxenne mnaner Bokpyr Connma. IlepBas xocmumyeckas ckopocTb. HeBecomocTs n
HEPErPy3KH

1.15

1.16

Nmnynbe Tena — BekTopHas pu3nyeckas BeIMYHHA.

=m0
Nmiynec cucremsl teil. 3Menenue umnyibcea. MMmynbsc cuisl
3aKOH COXpaHEHMs UMILYJIbCA U1 3aMKHYTOM CUCTEMBI TEJ:

D=mU, +im, U, =const

PeakTuBHOE ABMXKCHUE

1.17

Mexanuueckasi pabora. @opmyra A BBIYUCICHUS PaOOThI CHIIBIL:
A=Fsooso

Mexannueckas MOIIHOCTE:

n=4
I

1.18

Kunetnueckas u morteHnuangbHas sHeprus. DopMyna s BBIYUCICHUS KUHETUYECKOU
SHEPIUu:

2
Teopema o kuHeTndeckoii 3ueprun. Gopmyna sl BEIUUCICHHS TOTEHIUATBHON SHEPTUU
Tela, IOJHITOTO
HaJ 3eMIEN:

E,= mgh

1.19

MexaHuueckas SHEPrus:
E=E;.+E P
3aKOH COXpaHEHUs MeXaHW4eckod »sHepruu. Popmyna s 3aKOHA COXPaHEHMs

MEXaHHYECKOM HEepPruu B OTCYTCTBUE CUII TpeHwus: E = const.
[IpeBparnienre MexaHHUECKON SHEPTUH [TPU HAJTUYUU CUIIbI TPEHHUSL.

1.20

[IpocTbie MeXxaHU3MBI. «30JI0TO€ MPABUIO» MEXAHUKH.
Peraar. Moment cuitsl: M - Fl.
VYcnoBue paBHOBECHUS phlUara:

M +M, +..=0
[ToaBuxHbIM 1 HeTOABWXKHBIN O50KK. KITJ[ mpocThIx MEXaHU3MOB,

n= Anonesnas

A‘S&TIZE"IH

1.21

JlaBneHue TBEPAOrO TeEA.
®opmyiia 71 BBIYACICHUS JaBJICHUS TBEPOTO Tela:

_F

JaBnenue raza. ATMocdepHoe 1aBlIeHUE.




FI/I)IpOCTaTI/I‘—IeCKOG AaBJICHUC BHYTPH XKHUIKOCTH.
d)opMyna IJId BBIYUCJIICHUA JAaBJICHHUA BHYTPU JKUAKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['unpaBnuueckuii npecc

1.23

3akoH Apxumena. @opMyiia JyIs ONPEAEICHNs BbITAJIKUBAIOLIEH CUIbI, JEHCTBYIOLIEH Ha
TEJNO, NOIPYKEHHOE B JKUAKOCTH WM Ia3:

F_ﬁ@:. =pgv

VYcnosue raBanus tena. [lnaBanue cyaoB ¥ BO3AyXOIUIaBaHUE

1.24

Mexannyeckne KojieOaHus. AMIUIMTYJa, MEepUoj W vactora Kkojebanui. dopmyna,
CBS3BIBAIOILAS YACTOTY U MEPUOJI KOeOaHuI:

1.25

MaremaTiueckuil U NpyKUHHBIN MasTHUKH. [IpeBpalieHue sHepruu Mpu KoyiedaTeIbHOM
JIBIKEHUH

1.26

3aTyxa}01uHe KOJIEOAHMSL. BBIHY)K,I[CHHBIC kosniebanus. Pe3onanc

1.27

MexaHU4eCKHUE BOJIHBI. HpOIIOJIBHBIG N IOICPCYHBIC BOJIHBI. I[JII/IHa BOJIHBI U CKOPOCTH
PacCIpoCTpaHCHUA BOJIHBI:

h=v-T

1.28

3Byk. I'pomkocTh 1 BbIcOTa 3ByKa. OTpa)keHHe 3ByKOBOM BOJIHBI HA IPAHULE ABYX CpE.
Wudpa3Byk u yapTpa3Byk

1.29

IIpakmuueckue pabomvi

N3mepeHne cpenHel MIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBL, KECTKOCTH TPYKUHBI;
K03 uIeHTa TPEeHUsI CKOJNBXKEHUS; PAaOOTHl CUJIBI TPEHHUS, CUJIBI YIPYTOCTH; CpenHei
CKOPOCTH [IBIDKEHHMS Opycka IO HAKJIOHHOM IUIOCKOCTH; YCKOpeHHs Opycka mpu
JBIDKEHUH TI0 HAKJIIOHHOM TUIOCKOCTH; YacTOTHI U MepHoja KoieOaHUH MaTeMaTHYeCKOro
MasiTHUKA, YacTOThl M TepHoja KojeOaHWH MNpPYKMHHOTO MAasTHHKA; MOMEHTA CHIIBI,
JEHCTBYIOIIETO Ha pbIUar; padOoThl CHIIbI YIPYTOCTH NMPH HOABbEME Ipy3a C IOMOIIBIO
HETIOJIBIDKHOTO OJIOKa; pabOTBl CHJIBI YHPYTOCTH IIPH HOABEME TIpy3a C ITOMOIIBIO
HOJIBM)KHOTO OJIOKA.

HccnenoBanue 3aBHCUMOCTH apXUMEI0BOH CHIIBI OT 00BbEMa MOrpyKEHHON YacTH Tena u
OT TUIOTHOCTH YXHJIKOCTH; HE3aBHCUMOCTH BBITAJIIKUBAIOLICH CHJIBI OT MAacChl TeJa; CHJIbI
TPEHHS CKOJILXEHHUSI OT CHJIBI HOPMAJbHOTO JAaBJICHUS M OT pOJa MOBEPXHOCTH; CHIIBI
YIPYTOCTH, BO3HUKAIOWIEH B MpPYXXHHE, OT CTENEHH JIe(OopMaIiy MPYKHUHbI, YCKOPEHHUS
Opycka OT yria HakJOHAa HAIPaBJAIOUICH; Mepuoja (YacTOThl) KOleOaHWH HHUTSHOTO
MasiTHUKA OT JJIMHBI HUTH; TIEproJia KoJaeOaHui MPY>KHHHOTO MasiTHUKA OT MacChl Tpy3a U
KECTKOCTH TPYXKHUHBI; HMCCIEIOBAaHHE HE3aBUCHMOCTH NepHoAa KojeOaHWH HUTSIHOTO
MasiTHUKA OT Macchl rpy3a. [IpoBepka yclioBUsI paBHOBECHS phluara

1.30

Qusuyeckue s6NeHUs 6 npupode: TIPUMEPHI NBIKEHUS C PA3IUYHBIMU CKOPOCTSIMHU B
JKUBOM M HEXUBOU MPUPOJE, ACHCTBUE CUIIBI TPEHUSI B NMPUPOJIE U TEXHUKE, MPUIUBLI U
OTJIUBBI, JABWXEHUE IulaHeT COJIHEUHOM CHUCTEMBI, PEAaKTHUBHOE JIBH)KEHHE IKUBBIX
OpPTraHW3MOB, PbIYAard B TeJi€ YEJIOBEKAa, BIMSHHE aTMOC(PEpPHOTO JABICHHS Ha KHUBOMH
OpraHu3M, IUIaBaHUE pbIO, BOCIPUSTHE 3BYKOB JKUBOTHBIMH, 3€MIIETPSICEHUE,
CEHCMHUYECKHUE BOJIHBI, IIYyHAMHM, 9XO

1.31

Texnuueckue ycmpoticmea: CIMIOMETP, JaTYUKU MOJOKEHUS, PACCTOSIHUSA U YCKOPEHUS,
JTUHAMOMETp, TOAIIUITHUKN, PAaKeThl, pblYar, MOJBIKHBIA W HEMOIABWKHBIN OJIOKH,
HAKJIOHHAs IIJIOCKOCTh, TPOCThIE MEXaHM3Mbl B OBITY, COOOUIAIOIIMECS COCYIbI,




YCTPOMCTBO BOJONPOBOJA, TMAPABIMYECKUN Mpecc, MaHOMETp, GapoMeTp, BBICOTOMED,
MOPIITHEBOW HACOC, aPEOMETP, IXOJIOT, UCIIOIB30BAHUE YIBTPA3BYKA B OBITY H TEXHHUKE

2 TETUIOBBIE SABJIEHU A
OCHOBHbBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHUS BEIECTBa.
2.1 Mopenu TBEPIOTO, KUIKOTO U Ta3000pa3HOTO COCTOSHUM BerecTBa. Kpucraminaeckue u
amop(HbIe Tena
29 JBmwkeHne dvactur BemecTBa. CBs3b CKOPOCTH JBIKCHHS YacTHUI[ C TEMIIEPAaTypOH.
BpoyHoBckoe nBuxenue, tudpdy3us
2.3 CmauuBaHue M KanWUISIPHbIE SIBICHUS
2.4 TemnaoBoe pacIUpPEeHUE U CIKATHE
2.5 TemnnoBoe paBHOBecHE
26 Buytpennss sneprus. Paborta u Terionepenavya Kak criocoObl M3MEHEHHUs BHYTpPEHHEH
SHEPTUU
2.7 Bujel Terionepenayn: TemIoNpoBOAHOCTh, KOHBEKIUS, H3ITyYeHHE
HarpeBanue u oxnaxnenue ten. KoaudectBo TemioThl. Y ienbHas TEIIOEMKOCTD:
28 | O=am(t,—t,)
3aKOH COXpaHEeHHsI SHEPTUHU B TEIIOBBIX MpoIleccax. Y paBHEHUE TEIIOBOro 0anaHca:
29 | O+0, +..=0
Hcnapenue u xoHneHcauus. Mi3Menenue BHyTpeHHEH SHEPTrUU B MpoLiecce UCHApEeHus U
2.10 | kongeHcanuu. Kunenue »uakocTu. Y aenbHas TeruioTa napooopasosanus: L = Q/m
2.11 | BrnaxHOCTH BO3IyXa
[TnaBeHne W KpucTtauH3anus. V3MeHeHWe BHYTPEHHEH HSHEPruu IPH IUIABIICHUU W
KPUCTAITU3AIMU. Y IeTbHAS TEIJIOTa TUIABICHHS:
212 0
- m
213 BHyTpeHHsIs SHEprus cropaHusi TOIUIMBA. Y IeJibHasl TEIUIOTa CropaHus Tormea: g = Q/m
2.14 | Tpunanuns paboTtsl TeruioBbiX npurareneid. KIIJ rernmoBoro aeuraresns
Ipaxmuueckue pabomuol
N3mepenne yaenpHON TETIIOEMKOCTH METAJUIMYECKOTO IMIIMH/IPA; KOJTMYECTBA TETUIOTHI,
MOJyYEHHOTO BOJOW KOMHATHOM TeMmmepaTyphl (PUKCHPOBAHHON Macchl, B KOTOPYIO
515 | OMYUICH HArpeThlid MUJIUHJP; KOJIHYECTBA TETIOTHI, OTAAHHOTO HAarpETBIM LHIMHAPOM,
MocJie OMYCKaHUS €ro B BOAY KOMHATHOM TeMIIEpaTypbl; OTHOCHTEIHHOW BIAXHOCTH
BO3/yXa; YIEIBbHON TEIUIOTHI TUIABJICHUS Jbaa. MccnenoBanne W3MEHEHHs TeMITEpaTyphl
BOJIBI TIPH PA3JIMYHBIX YCIOBUAX; SBJICHUS TEIJIOOOMEHA MPU CMEIIMBAHUH XOJOAHOW U
ropsiaeii BOJIbI; IpoIIecca HCIapeHuUst
Qu3zuueckue s6l1eHUs 8 Npupode. TIOBEPXHOCTHOE HATSDKCHUE U KANWIISIPHBIC SBICHUS B
2.16 | mpupone, KpUCTAUTBI B Tpupoje, m3nydeHne CoiHIa, 3aMep3aHne BOJOEMOB, MOPCKHE
Opu3bl; 00pa3oBaHKE POCHI, TYMaHa, UHEsl, CHera
Texnuyeckue ycmpoucmea: KalWUISApbl, NPUMEPHl HCIONb30BAHUS  KPUCTAJLIIOB,
2.17 | KUAKOCTHBIM TEPMOMETp, AATUYUK TEMIEpPaTyphl, TEPMOC, CUCTEMa OTOILICHHUS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, ITapoBas TYpOMHA, TBUTATENIb BHYTPECHHETO CTOPAHUS
3 DJIEKTPOMAT'HUTHBIE ABJIEHUA




3.1

DuexTpu3anus Tei. /[Ba Buja 3JeKTpUYeCKUX 3apsiioB

3.2 B3aumopeiicTBue 3apsikeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHHS JICKTPHUECKOTO 3apsijia
34 Dnextpuueckoe none. Hanpsxk€HHoCTh siexTpuyueckoro nois. [IpuHuun cyneprno3unuu
) 3JIEKTPUYECKUX TOJIeH (Ha Ka4eCTBEHHOM yPOBHE)
35 Hocutenu snekTpudeckux 3apsaoB. [[eficTBrHE 3JIEKTPpUUYECKOro TOJIA Ha AJICKTPUUSCKUE
' 3apsiibl. [IpOBOAHUKY U TUAIEKTPUKU
[TocTostHHBINM dieKTpUYeCKUid TOK. JleWcTBUSA anekTpudeckoro Toka. Cuiaa Toka.
Hanpsixenue.
3.6 l=qg/t,U=A/q
DIIEKTPUUYECKOE CONTPOTUBIICHUE. Y JEIBHOE IIEKTPUUECKOE CONMPOTUBIICHHE:
3.7 R =pl/S
38 3axkon Oma mu1s yyacTtka snekrpuyeckoi menu: | = U/R
[TocnemoBarenbHOE COCTMHEHHE TPOBOTHUKOB!
I,=1; U=U,+U,; R=R +R,
3.9 [TapannensHOE COeTMHEHHUE MPOBOJHUKOB PABHOTO COMPOTHBIICHUS:
U=U;I=1+1L; R:%.
CwmenranHbie COSAMHEHUS TPOBOTHUKOB
310 PaGota u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH J[>xoyns — Jlenua:
2
3.11 QO=I"-R-t
312 OneiT Opcrena. MaruutHoe 1mojie MpsIMOTO IPOBOJHMKA C TOKOM. JIMHMM MarHuTHOM
) WHIYKIIMT
3.13 | MarauTHOE I10JI€ IOCTOSIHHOIO MaruuTa. B3aumoaeiicTBrue ITOCTOSHHBIX MATHUTOB
3.14 | JleiicTBre MarHUTHOTO TIOJIS HAa IPOBOJTHUK C TOKOM
3.15 | Omeitel Dapazes. SIBnenue anekTpoMarHuTHON HHAYKIWU. [IpaBumno Jlenma
Ilpakmuueckue pabomuol
N3mepeHne 3eKTPUYECKOTO CONPOTUBIEHUS PE3UCTOPA; MOIIHOCTH 3IIEKTPUUYECKOTO
TOKa; pabOTHI DJIIEKTPHUUECKOTO TOKA.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKAa, BO3HUKAIOIIETO B MPOBOJHHUKE (PE3HCTOPHI,
3.16 | nammouka), OT HANpPsDKEHUS Ha KOHIAX MPOBOJHUKA; 3aBUCUMOCTH COTPOTHBIICHUS OT
JUTMHBI IPOBOJIHUKA, TUIOMIAAH €0 MOMEPEYHOr0 CEUEHUSI U YACIbHOTO COIPOTUBIICHHUS.
[IpoBepka mpaBuia s DJIEKTPUYECKOTO HAMPSDKEHUS TPU  MOCIEAOBATEIEHOM
COEIMHEHUU MMPOBOJIHMUKOB; MPABUJIA JIJIs1 CHJIbI 3JIEKTPUUYECKOTO TOKA MPH MapajieIbHOM
COEJIMHEHUU MPOBOJIHUKOB (PE3UCTOPHI U JaMIIOYKa)
Qusuueckue sa61eHuUss 8 npupode: SIACKTPUUCCKUE SBICHUS B aTMocdepe, dICKTPUISCTBO
3.17 | KUBBIX OpraHU3MOB, MArHUTHOE T0JIe 3EMJIH, JIPEH} TMOIIOCOB, POJIb MArHUTHOTO ITOJIS
JUIS 5KM3HU Ha 3emuie, MOJISIPHOE CUSIHUE
3.18 | Texnuuecxkue ycmpoticméa: DIIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUETUHK




JNEKTPUYECKON  SHEPruM,  DJIEKTPOOCBETHTENbHBIE  MPHOOpPHI,  HarpeBaTeIbHbIC
ANEKTPONpUOOPHl  (TMIPUMEPHI), AJIEKTPUUYECKHE  IPEJOXPAHUTENH, HIEKTPOMATHUT,
JIEKTPOJBUTaTENb IOCTOSHHOIO TOKA, TEHEPATOP MOCTOSTHHOTO TOKA

3.19 | DnekrpoMarHuTHble BOJHBL. [IKkana 3J€eKTpOMAarHUTHBIX BOJIH

3.20 | Jlyguemas mojnenb cBeta. [IpssMoNMHEIHOE pacIpOCTpaHEHUE CBETA

3.21 | 3akoH oTpakeHus cBeta. [Inockoe 3epkajo

3.22 | IlpenomieHue cBeTa. 3aKOH MPEIIOMIICHHS CBETa

3.23 | Jlucnepcus cBeTa

324 JInnza. Xon nydeii B muH3e. POKyCcHOE paccTossHUE JUH3bI. Ontudeckas cuia auH3bl: D =
1/F

3.25 | I'ma3 kak ontuyeckas cuctema. Onrudeckue mpudopbl
IIpaxkmuueckue pabomul
W3mepenune onTuyeckod CHIIBI  coOMparomied JIMH3bI, (POKYCHOrO  pacCTOSHUSA
cobuparoie JTMH3bI (10 CBOMCTBY paBEHCTBA Pa3MEpPOB MpeaAMETa U U300paKeHUs, Koraa

3.26 | mpeaMeT pacroyioKeH B IBOIHOM (oOKyce), ToKa3aTess MPeIOMICHUS CTEKIa.
HccnenoBanue cBoiicTBa M300pa)KeHHUs, MOJyUEHHOI'O C IIOMOIIBIO COOMPAIOLIEH JTHH3bI;
U3MEHEHHUsT (DOKYCHOTO pacCTOSIHUS JABYX CIOKEHHBIX JIMH3; 3aBUCHUMOCTH yIJa
IPEJIOMIICHHUS] CBETOBOTO JIyda OT yIila NMAJCHUS Ha TPAHUIIE «BO3JIyX — CTEKIIO»

397 Qusuueckue sasnenus 6 npupooe: 3arMmenus Conxna u JIyHbI, IIBETa TeJ, ONTHYECKUE
ABICHM B aTMOocdepe (1BeT Heba, pedpakius, paayra, MUPax)

3.28 | Texnuueckue ycmpoiicmea: OYKH, IEPUCKOTI, (hoToanmnapar, ONTHIYECKUE CBETOBOIbI

4 KBAHTOBEBGIE SABJIEHUA

4.1 PanuoaktuBHOCTE. Anb(a-, 6eTa-, ramma-u3nydeHnus. Peakuuu anbda-u 6eta-pacmnana

4.2 OmnpiTel Pesepdopaa mo paccesnuto anbha-uactui. [lmanerapaas Moienp aToMa

4.3 CocTtaB aTOMHOTO sizipa. M30TOIBI

4.4 [lepuon nomypacnanga aTOMHBIX sIAEp

4.5 | SnepHble peakuuy. 3aKOHBI COXPAaHEHUS 3apsI0BOI0 M MACCOBOTO YHCEI
Qusuueckue A61eHUs 8 Npupode: €CTECTBEHHBIH PaJMOAKTUBHBIA (OH, KOCMHUYECKHUE

4.6 | myum, pagTMOAaKTHBHOE W3JIy4EHHE HPUPOAHBIX MUHEPAJIOB, ACHCTBHE PaJANOAKTUBHBIX
U3JTYy4YCHUI Ha OPraHu3M 4eJIOBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHAWBUAYAIBHBIA  JO3UMETP, Kamepa

BI/IJ'IBCOHa, AACPHAA DHCPICTHKA










