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Kpacnomapckuii kpait KpsutoBckuil paiion cranuua HoBonamkoBckas
MYHUIIMNIATBHOE OI0/KETHOE 0011e00pa3oBaTesibHOE YUPEKICHUE
cpenHsst obeo0pazoBatenbHas mkona Ne8 umenu ['epost Coserckoro Corosza
Ceména I'puropneBuya XpeOTo cranuibl HoBonamkoBckoi
MYHUIIUIIATBHOTO 00pa3oBanusi KpbuioBckuil paiion

YTBEPXJEHO
[Tpuka3z Ne 157
MBOY COII Ne 8 MO KpbLnoBckuil paiioH
ot «29» aBrycra 2024 rona
I'.T"'TypcyHnosa

PABOYASA ITPOT'PAMMA

Ilo dusuke

YpoBeHnb oOpazoBaHus (Kj1acc) OCHOBHOeE 001Iee 00pa3oBaHue, 9 kJjace

KomunuectBo yacos - 102 yacos, 9 kJgacc — 3 4yaca B HeJIeJII0.

VYuaurens CeBepeHrok Oxcana BukropoBHa yuntens duzuku MBOY COII No 8

[Iporpamma pa3paboTaHa B COOTBETCTBUH
¢ ®I'OC ocHOBHOro 00I1ero 00pa3oBaHus B peAakIlMU npukaza MUHOOpHAYKHU
Poccum ot 11.12.2020 . No 712

C y4eToM
IPUMEPHON OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl  OCHOBHOI'O  OOIIEro
0o0pasoBaHHUs, BHECEHHOW B peecTp 00pa30BaTENILHBIX IMPOrPaMM, OJ00pPEHHBIX
(dbeaepaabHBIM Yu4eOHO — METOANYECKUM 00BEIUHEHHEM I10 00IIEMY 00pa30BaHUIO
(mpotokoi ot 8 ampens 2015 roga Ne 1/15), nmpruMepHOH mporpaMMbl  y4E€OHOTO
npeamera «Pusuka. 7-9 Kiraccehy

¢ yuétom YMK
A.B.Ilépeimknn, «Puznka 9, nzgareasctBo «JIpoday, 2019 r.




1. Ilnanupyembie pe3yIbTATHI OCBOCHHS YU4eOHOI0 NIpeaMeTa
JInYHOCTHBIE pe3yabTaThl

I'pasicoanckoe eocnumanue:
- TOTOBHOCTh K aKTHMBHOMY YYacTHIO B OOCYXIEHHUU OOIIECTBEHHO-3HAYMMBIX M ITHYCCKHX
po0JieM, CBSI3aHHBIX C MIPAaKTHYECKUM MIPUMEHEHHUEM JOCTHKeHUN (DU3HKY;
- 0OCO3HAaHHE BaXKHOCTU MOPAIbHO-ITUYECKUX MPUHIIUIIOB B ICSITEIIBHOCTH YUEHOTO.
Ilampuomuueckoe eocnumanue u Hopmuposanue poCcCUCKoil UOCHMUYHOCIU .
- MPOSIBJICHUE WHTEpeca K HCTOPHUH M COBPEMEHHOMY COCTOSIHUIO POCCUUCKOW (DHU3HUECKOM
HayKU;
- IGHHOCTHOE OTHOIIEHUE K JIOCTHKCHUSM POCCUUCKUX YIEHBIX-(PU3UKOB.
/Jlyxoenoe u upaecmeennoe gocnumanue oemeii Ha@ 0CHOBE POCCUIICKUX MPAOUUUOHHBIX
UeHHocmeil:
- OCO3HAaHHME COLUMAJIBHBIX HOPM M NPABUJI MEKIMYHOCTHBIX OTHOUIEHUH B KOJUIEKTHUBE,
TOTOBHOCTh K Pa3HOOOpPa3HOW COBMECTHOW JEATCIILHOCTH IIPH BBIOJHEHUU YYCOHBIX,
MO3HABATENIbHBIX 3a/1ay, BBINOJIHEHUU OKCIIEPUMEHTOB, CO3JaHUU Y4EOHBIX MPOEKTOB,
CTPEMJICHHE K B3aMMOTIOHUMAHHIO U B3aMMOIIOMOIITH B IIPOLIECCE ATOM Y4EOHOM eATeTbHOCTH;
- TOTOBHOCTb OIICHMBATh CBOE IIOBEACHUE M IIOCTYNKM CBOUX TOBAPULIEH C MO3UIUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSI MTOCJIEICTBHUI MOCTYIKOB.
Icmemuyeckoe ocnumanue:
- BOCIIPHUATHE 3CTETUYCCKMX KadecTB (DU3UYECKOW HayKu: €€ TapMOHHYHOTO TOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH.
Ilennocmu nayunozo noznanusa:
- OCO3HAHME IIEHHOCTH (PU3NYECKOM HayKU KaK MOLTHOTO MHCTPYMEHTA MO3HAHUSI MUPA, OCHOBBI
Pa3BUTHUSA TEXHOJOTHIA, BAXKHEUILIEH COCTABIISIIOIIEH KYJIbTYpHI;
- pa3BUTHE HAYYHOU JTF0O03HATEIHHOCTH, MHTEPECA K UCCIEI0BATENbCKON eI TEIbHOCTH.
QDu3uueckoe eocnumanue u Hopmuposanue Kyiomypul 300p06:
- OCO3HAHME IEHHOCTH 0e30IMacHOro odpasa KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MUPE,
BOKHOCTHU TIpaBUJI 0€30MAaCHOrO MOBEICHMSI Ha TPAHCIIOPTE, HA JOpOrax, C AJIEKTPUUYECKUM U
TEIUIOBBIM 00OPYIOBaHUEM B IOMAIIIHUX YCIOBHUSAX;
- c(hopMUPOBAHHOCTHh HaBbIKA pedICKCUU, TTPU3HAHKWE CBOETO MpaBa Ha OIIMOKY M TAaKOTO XKe
npaBa y JIpyroro 4yejoBeka.
Tpyooesoe socnumanue u npogheccuonanvnoe camoonpeoeneHue:
- aKTHUBHOE y4YacTH€ B PEIICHUHU MPAKTUYECKUX 3a/1ad (B paMKax CeMbH, IIKOIBI, TOPOJa, Kpas)
TEXHOJIOTHYECKOM M COIMAJIbHOW HAMpPAaBIICHHOCTH, TPEOYIOIIMX B TOM YHUCIE U (PU3MUYECKUX
3HAHUM;
- UHTEpEeC K MPAKTHYECKOMY U3YUEHUI0 NMPodeccuid, CBI3aHHBIX ¢ (DU3UKOM.
IKonozuueckoe gocnumanue:
- OpUEHTalMsl Ha TNpUMEHEHHE (HU3MUEeCKHX 3HAaHWM MJIS pEIIeHus 3anad B 00JacTu
OKpY’KaloIllel cpefpl, NMIaHUPOBAHUS MOCTYNKOB U OLEHKH MX BO3MOXKHBIX IMOCJEICTBHM NS
OKpYKarloIleu cpeibl;
- OCO3HaHHE TJI00ATBFHOTO XapaKTepa IKOIOTUYECKUX MPOOIeM U MyTel WX pelIeHHUS.
Aoanmauyua odyuarouiezoca K UIMEHAIOWUMCA YCA0GUAMU COUUATbHOU U NPUPOOHOU
cpeovl:
- TOTPEeOHOCTh BO B3aWMOJICCTBUU TNPHU BBITOJHEHUH HCCIIEIOBAHUM M TIPOEKTOB (hHU3HUIECKOMN
HaIPaBJIEHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSM JIPYTHUX;
- TIOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO ACATEIHHOCTh;
- TOTPeOHOCTh B (POPMHUPOBAHUYU HOBBIX 3HAHUH, B TOM 4Hcie GOpMYyIUPOBAThH HJIEH, MOHSATHS,
TUTIOTE3bI 0 (PU3NIECKUX O0BEKTAX U SBJICHUSX;
- OCO3HaHMe JePUIUTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH B 007acTh (DU3HKHY;
- INTAHUPOBAHUE CBOETO PA3BHUTHS B IPHOOPETCHNUH HOBBIX (PM3UUYECKUX 3HAHUM,



- CTpEMJICHHE aHAM3UPOBATH M BBHISBISTH B3AMMOCBSI3H MPUPOJIBI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM.
MertanpeameTHble pe3yJibTaThI

Ynueepcaﬂbnbw no3nasameJibHble OCliCMEU

bazoevie nozuueckue oeiicmeusn:
- BBISIBJISITh M XapaKTEPU30BaTh CYLIECTBEHHbIE IIPU3HAKU OOBEKTOB (SIBJICHUI);
- YCTaHaBIIMBaTh CYLIECTBEHHBIH NpPU3HAK KiIaccU(PUKAIMK, OCHOBAHHS [UIsi O0OOIIEHUS U
CpaBHEHUS,
- BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIC CBSI3U NPU U3y4EeHUU (PU3NUECKUX SIBJICHUN U MPOLECCOB;
JienaTh BBIBOJBI C UCIIOJIb30BAaHUEM JICTYKTUBHBIX U UHJIYKTUBHBIX YMO3aKIIOUECHUN, BbIIBUTAThH
TUIOTE3bl O B3aUMOCBA3SIX (PU3NUECKUX BEIHUNH;
- CaMOCTOSITEJIbHO BBIOMpPATh cHoco0 pemieHus ydeOHOH (u3ndeckoil 3amaun (cpaBHEHUE
HECKOJIbKUX BapHaHTOB PELICHUS, BHIOOp Hauboliee MOIXOJSIIET0 ¢ y4ETOM CaMOCTOSITENIbHO
BBIJICJICHHBIX KPUTEPHUEB).

bazoevie uccneoosamenvckue oeilicmeus:
- HCTIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHMS;
- TPOBOJUTH IO CAMOCTOSITENIbHO COCTABICHHOMY IUIAHY OIBIT, HECIOXKHBIA (PU3NUECKHit
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEAOBAHIE (PU3UUECKOTO SIBICHUS;
-OlICHUBAaTh Ha TPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpPMALMIO, TOIYyYEHHYIO B XOE
MCCJICI0BAHMS WIIH SKCIIEPUMEHTA;
- CaMoCTOSITeNFHO (OPMYIUPOBATh OOOOIIEHHS W BBIBOJABI IO pe3yJbTaTaM MPOBEAEHHOTO
HaOJII0/IEHUS, OIIBITA, UCCIICIOBAHNUS;
- TMPOTHO3UPOBATH BO3MOXKHOE JalbHEWIIee pa3BUTHE (UBUYECKUX TPOIECCOB, a TaKKe
BBIJIBUTATh MPEIOIO0KEHUS 00 UX PA3BUTUH B HOBBIX YCJIOBUSX M KOHTEKCTaX.

Paboma c ungpopmayueii:
- MPUMEHSATH Pa3IMYHBIC METO/IbI, THCTPYMEHTHI M 3aIPOCHI TIPH IMOUCKE U 0TOOpe nHpopMamu
WIH JJAHHBIX C YUETOM MPEATIOKEHHON yueOHOoM pu3nueckoi 3aaauu;
- aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH WHOOPMAIIUIO PA3TUUHBIX BUIOB U
dbopM mpencTaBIeHUS;
- CaMOCTOSITEIbHO BBIOMpaTh ONTUMANbHYIO (QOpMYy MpeACTaBleHUs HHPOpMALUU MU
WTIOCTPUPOBATH peliaeMble 3a7aud HECIIOKHBIMU CXeMaMH, IharpaMMaMu, WHOHW rpadukoi u
WX KOMOMHAIUSIMH.

Yuueepcanvnvie kommynuxamuenwie oeiicmeus

Obwenue:
- B X0/i¢ OOCYXJeHHsI ydeOHOTO Marepuasna, pPe3ysIbTaToB JIa0OpAaTOPHBIX padOT M MPOEKTOB
3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMON TEMbl U BBICKA3bIBaTh WJCH, HAllCJICHHBIC Ha
pelIeHre 3aJaul U oiiepKaHue 01arokenareaIbHOCTH OOLICHMS;
- COTOCTABJISITh CBOM CYXACHUS C CYXJACHHUSIMH IPYTUX YYaCTHHKOB JTUANIOTa, OOHApPYXKUBATh
pa3auvue U CXOJCTBO MO3UIINH;
- BBIP@XKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;
- MyOJIMYHO TPEJICTABIATH PE3YIbTAThl BBIMTOJHEHHOTO (DPH3WYECKOTO OMBITa (IKCIIEPUMEHTA,
HCCJICIOBAHMUSI, TPOCKTA).

Coemecmnasn desamenbHOCMb (COMPYOHUYECMEB0):
- TIOHMMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW M WHIAMBUAYATbHOW pabOTHI TpH
pelIeHnr KOHKPETHON (pU3NYEeCKOM MpoOIeMbl;
- IPUHUMATD LIETTU COBMECTHOM NIEATETbHOCTH, OPraHU30BBIBATh JACUCTBUS MO €€ JOCTUKEHHUIO!
pacmpenensTb pojid, OOCYKIaTh MPOIECChl M Pe3yJdbTaThl COBMECTHOW paboThI; 0000maTh
MHEHHUSI HECKOJIBKUX JIIOJIEH;
- BBINOJHATH CBOIO 4YacTh pPaOOThI, JTOCTHTas Ka4eCTBEHHOTO pe3yibTara II0 CBOEMY
HaIlpaBJIEHUIO U KOOPAUHUPYS CBOU JICUCTBUS C APYTUMH YJI€HAMU KOMaH/IbI;
- OIICHMBATh KAa4YeCTBO CBOETrO BKJaJa B OOMMKA MPOAYKT IO KPUTEPHUSM, CAMOCTOSTEIHHO
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.



Yuueepcanwvnvie pecynamuensie oeiicmeusn

Camoopeanuzayus:
- BBISABISITH TPOOJIEMBI B JKU3HEHHBIX W YYEOHBIX CHUTYAlHUSX, TPEOYIOIUX IS PEHICHHS
buznyecKux 3HaAHMUIA;
- OPUCHTHPOBATHCS B PA3IUYHBIX MOJXOAAX MPHUHITHS PEUICHUH (MHIUBUIyaTbHOE, MIPUHATHE
pellleHus B TPyIIe, IPUHIATHE PELICHUs TPYIIIOii);
- CaMOCTOSITEIBHO COCTaBJATh AQITOPUTM pelieHus (Qu3ndeckol 3agaud  WiIM  IUIaHa
UCCIIEIOBaHMUSI €  Y4€TOM HMEIOLIUXCS PECypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEeHTHUPOBATH MpeiaraeMbie BAPUAHTHI PEIICHUM;
- IeNath BEIOOp 1 OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

Camorkonmpons (pehrexcusn):
- TaBaTh a/ICKBaTHYIO OLICHKY CUTYallUU U IpeiaraTh miaH e€ U3MEHEeHHUS,
- OOBSCHATH TPHYUHBI JOCTHXKCHHS (HEIOCTH)KCHHS) DPE3yJIbTaTOB JICSATCILHOCTH, IaBaTh
OILICHKY TPHOOPETEHHOMY OIIBITY;
- BHOCUTH KOPPEKTUBBI B JIEATEIHHOCTh (B TOM YHCJIC B XOJ BBITIOJHEHHUS (PUINICCKOTO
UCCJICIOBAHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBILIUXCS CHUTYaIlUH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIIMX TPYIHOCTEH;
- OIICHUBATh COOTBETCTBHE PE3yJbTaTa LIETU U YCIOBHUSM.

OmoyuonanvHvlil uHmMenIeKm:
- CTaBUTH ce0s Ha MECTO JIPYroro 4yesjoBeKa B XOJE CIopa WM JUCKYCCHHM HAa HAyYHYIO TEMY,
MMOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOTO0.

Ilpunamue ceba u opyzux:
- MPU3HABATH CBOE MPABO HA OMIMOKY IIPH pEIICHUH (PU3NICCKUX 3a/1a4 WIH B YTBEPKICHUAX HA
Hay4YHbIE TEMBI U TAKOE KE MPABO JIPYrOro0.

IIpeameTHbIe pe3yabTaThI
Ilpeomemmnvie pezynromamul uzyuenus Kypca gpusuku 8 Knacca:
[IpenmeTHbIEC pe3yIbTAThI JOJDKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Yy 00YUAIOIIMXCS YMEHUN:
- UICTIOJIb30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHHE aTOMOB M MOJIEKY,
arperaTHble COCTOSIHHSI BEIECTBA, KPUCTAJUIMYECKHE M aMOpQHBIE Tella, HACBHIIICHHBIA H
HEHACBILLICHHBII Tap, BIAXKHOCTh BO3AyXa; TeMIepaTypa, BHYTPEHHSS SHEpPrus, TEIUIOBOU
JIBUTATEIb; DJIEMEHTAPHBIA AIIEKTPUUYECKUH 3apsisl, SJCKTPUYECKOE II0Jie, MPOBOJHUKU U
JUBJIEKTPUKH, TIOCTOSHHBIHN 3J1€KTPUUECKUI TOK, MarHUTHOE TOJIE;
- pa3nuyath SABJIEHUS (TEIJIOBOE pacllMpeHHe /cyKaThe, Terlolepeiadya, TEII0BOE paBHOBECHUE,
CMauyuBaHMe, KalWUISPHbIE SBJICHUS, UCIApeHHUEe, KOHJCHCAlUs, IJIaBIEHUE, KPUCTAJUIN3ALUSI
(oTBepneBaHuE), KHUIIEHUE, TeIulonepenaya (TEmIonpOBOJHOCTb, KOHBEKIUS, H3Iy4EHUE);
ANIEKTpU3allis TeJl, B3aMMOJEHCTBHE 3apsijioB, JEHCTBUS DJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMBbIKaHWE, B3aWMOJICHICTBHE MarHWTOB, IEHCTBHE MAarHUTHOTO IOJII HA MPOBOJHUK C TOKOM)
[0 OINHMCAHMI0O MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMX TaHHOE
buznyecKoe sIBICHUE;
- pacro3HaBaTh MPOSBICHWE M3YYEHHBIX (U3NYECKUX SIBICHUH B OKPY)KAIOLIEM MHUpPE, B TOM
yrcie GU3NIecKre SBICHHS B MIPUPO/IE: TIOBEPXHOCTHOE HATSDKEHUE M KaWILISIPHBIC SIBIICHHS B
OpUpoie, KpUCTAIIBI B IpUpoje, nznydenue CoiHIla, 3aMep3aHrue BOJIOEMOB, MOPCKUE OpH3BI,
o0Opa3oBaHHe pOChl, TYMaHa, HHEsl, CHETa; SJIEKTPUUECKHE SBJICHUS B aTMOc(epe, 2IeKTPUIECTBO
KHUBBIX OPraHU3MOB; MarHUTHOE IoJjie 3eMiH, Jpeild MOIIOCOB, POJNb MAarHUTHOTO MOJIS JUIS
KM3HH Ha 3emJie, TIOJSPHOE CHSIHHE; TIPU STOM TEPEBOJUTh MPAKTUYECKYIO 3a/1a4y B YUEOHYIO,
BBIJICJIATH CYIIECTBEHHbBIE CBOMCTBA /MIPU3HAKH (PU3MUYECKUX SBICHUM;
- XapaKTepH30BaTh CBOWCTBA TeJ, (PU3MUECKUE SIBICHUS M TIPOILECCHI, MCIIOIB3Ysl OCHOBHEIC
MOJIOKEHUS MOJIEKYJISIPHO — KHHETHYECKOW TEOpUM CTPOCHHS BEIIeCTBa, IPHHIHUI
CYTEPIIO3UINH T0JIeH (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHSs 3apsiaa, 3akoH Oma s



ydacTka Lenu, 3akoH Jlxoyms — JleHna, 3akoH cOXpaHEHMsI 3HEPIMM; IpU STOM J1aBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMAaTUYECKOE BBIPAKECHHE;

- OOBSCHATH (hPU3MYECKHE MPOIECCHl U CBOWCTBA TEJ, B TOM YHCJIE W B KOHTEKCTE CHUTYyallui
IPAaKTUKO — OPUEHTHPOBAHHOI'O XapakTepa: BBISABIATh INPUYMHHO — CIEJCTBEHHBIE CBS3H,
CTpOUTH OOBsICHEHHE M3 | — 2 JOTMYecKHX MIaroB ¢ omnopoil Ha 1 — 2 M3ydeHHBIX CBOICTBa
(bu3nUecKux sIBICHUH, GPU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

- pacmo3HaBaTh NPOOJIEMbI, KOTOPHIE MOXKHO PEIIMTh IMPH MOMOIIM (U3NYECKUX METOIOB;
UCIONb3Yysl ONMCAaHUE MCCIEOBAHUSA, BBIIENATH IPOBEPSIEMOE IPEAIOIOKEHHE, OLIEHUBATh
IIPABUJIBHOCTD MOPsI/IKA IPOBEIEHUS UCCIIEJOBAHMSL, €JIaTh BBIBOIBI;

- pemath pacy€THbIE 331a4k B 2 — 3 NeiCTBUSA, MCIIOb3Ys 3aKOHBI U (DOPMYJIbI, CBS3bIBAIOILUE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHalM3a YCIOBHS 33/1a4M 3alHCHIBATh KPAaTKOE YCIOBUE,
BBISBJIATH HEJOCTAaTOK J@HHBIX Ul PpELICHUs 3aJadyd, BBIOMpaThb 3aKOHBl M (HOPMYIIb,
HeoOXoauMble UIsl €€ pelIeHUs, NMPOBOJUTH Pacd€Tbl M CPaBHMBATh IMOJIYYEHHOE 3HAUEHUE
(Gu3u4ecKOil BEIMUUHBI C U3BECTHBIMU JIaHHBIMU;

- pacmo3HaBaTh NPOOJEMbI, KOTOPhIE MOKHO PEIIUTh IMPHU TMOMOLIM (PU3UUECKUX METOJIOB;
UCTONb3Yysl ONMCAaHUE MCCIEOBAHUSA, BBIIENATH IPOBEPSIEMOE IPEAIOIOKEHHE, OLIEHUBATh
IPABUJIBHOCTb MOPSsIIKA IPOBEIEHUS UCCIIEJOBAHMUSI, JIEJIaTh BBIBOIBI;

- IPOBOJUTH OMBITHI MO0 HAOIIOACHUIO (U3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB Tel
(KanwIsipHbIE SIBJICHUS, 3aBUCUMOCTb JABJICHUS BO3AyXa OT ero o0béMma, TemIiepaTyphl;
CKOpPOCTH IIpollecca OCTBIBaHMS / HarpeBaHusl IpU M3JIy4YEeHMM OT LBeTa H3Iydaroumen /
MOTJIOUIAIOIIEH IMOBEPXHOCTH; CKOPOCTh HCHApeHUs BOJAbI OT TEMIEpPaTyphbl >KUIAKOCTH U
IoIaau €€ MOBEPXHOCTH; AJIEKTpU3alUs TeJl M B3aUMOJICHCTBHE 3IIEKTPUUYECKUX 3apsi/iOB;
B3aMMOJICHCTBUE IIOCTOSHHBIX MAarHUTOB, BU3yaJlU3allisd MAarHUTHBIX I[OJIEH IOCTOSHHBIX
MarHuTOB; JEHCTBHsSI MarHUTHOTO IOJS HA MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTpPOMarHuTa,
CBOWCTBA  DJIGKTPOJBUTATENSI  INOCTOSHHOTO  TOKa):  (OPMYIHPOBAaTH  IPOBEPSEMbIE
IPEINONI0XKEHUs, COOMpaTh YCTAHOBKY M3 MPEUIOKEHHOI'O 00OpYHOBaHMs; ONUCBHIBATH XO[
OTIBITa U OPMYIIUPOBATH BHIBOJIBI,

- BBINOJHATH MPSMBIE MU3MEPEHUS TEMIIEPaTypbl, OTHOCUTEIBHON BIIAKHOCTH BO31yXa, CHJIBI
TOKa, HaNpsOKEHUS C HCIIOJIb30BAHMEM aHAJOrOBBIX MPUOOPOB U JaTYUMKOB (PU3MUECKHUX
BEJIMYMH; CPABHUBATH PE3yJbTaThl U3MEPEHUH C YUETOM 3aJJaHHOM aOCOIIOTHOM MOTPEIHOCTH;

- TPOBOAMTH HCCIIEJOBAHME 3aBHUCHUMOCTH OJHOM (M3MUECKON BEIWYMHBI OT JpYrod c
UCTOJIb30BAaHUEM MPSIMBIX H3MEpEeHHH (3aBUCHUMOCTb CONPOTHBIIEHUS MPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAIU TONEPEYHOr0 CEUEHUsl U y/EIbHOI0 CONPOTUBIICHUS BELIECTBa MPOBOJIHUKA;
CHJIBI TOKa, MAYILErOo Yepe3 IPOBOJHMK, OT HANpPSDKEHUS Ha IPOBOJHHUKE; HCCIEIOBaHHE
NOCIE0BATEIBHOTO W MApajuIeIbHOTO  COEJUHEHUH  IMPOBOJHUKOB):  IUIAHMPOBATH
UCclieIoBaHue, COOMPATh YCTAHOBKY M BBINOJIHATh U3MEPEHHUS, Celys NPeaAsIoKEHHOMY IIaHy,
¢ukcupoBaTh pe3yabTaThl MOJTYYEHHOM 3aBUCUMOCTH B BHAE TaOMUI] U TpaduKOB, JenaTh
BBIBOJIBI 110 pPE3YJIbTaTaM MCCIIEJOBAHMSI,

- IPOBOAUTH KOCBEHHBIE U3MEPEHUS PU3NUYECKUX BEIMUUH (yleIbHasl TEIUIOEMKOCTh BEILECTBA,
COIIPOTHBIIEHUE TMPOBOJHMKA, pabOTa M MOIIHOCTh 3JIEKTPHUUECKOrO TOKA): IUIAHUPOBATh
U3MEpEeHHs], cCOOUpaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIENYs NMPEAJIOKEHHON UHCTPYKLINU, U
BBIUNCIIATH 3HAYEHNE BEINYNHBI,

- coO0IaTh MpaBuiia TEXHUKU 0€30MacHOCTH IpH paboTe ¢ 1a00paTOpHBIM 000PYJOBaHHUEM;

- XapaKTepHU30BaTh MPUHIMIIBI JEHCTBHS HM3YYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOMCTB C
OMopol Ha MX OMNHCAHHUA (B TOM 4YHCIE: CHCT€Ma OTOIJIEHUS JOMOB, TMTPOMETp, MapoBas
TypOUHa, aMIepMeTp, BOJIBTMETP, CUETUYMK DIIEKTPUUYECKOH SHEPIHH, SJIEKTPOOCBETUTEIILHBIC
npuOOpbI, HarpeBaTelbHbIE AIIEKTPONPUOOPHI (TPUMEPBI), SIEKTPUUYECKUE MPETOXPaHUTENH;
AIIEKTPOMArHuT, AJIEKTPOJBUTATENb IIOCTOSHHOIO TOKa), HCIOJIB3Yys 3HaHMS O CBOMCTBax
bu3nyecKuX SIBICHUN U HEOOXOAUMBIE (PU3NYECKHE 3aKOHOMEPHOCTH;

- pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOWCTBA M M3MEPHUTEIbHbIE MPUOOPHI MO CXeMaM U
CXEMAaTUYHBIM pHUCYHKaM (KUJIKOCTHBIH TEPMOMETpP, TEpPMOC, IICUXPOMETpP, TUTPOMETP,
JBUTATEb BHYTPEHHETO CTOPAHHUs, IEKTPOCKOI, PEOCTAT); COCTABIATh CXEMBI NIEKTPUUECKUX



LEMEN C MOCIEI0BATEIbHBIM U MapaJUICIbHbIM COCIUHEHUEM 3JIEMEHTOB, pa3jinyasl yCIOBHbIC
0003HAYCHHSI DJIEMEHTOB AJICKTPUIECCKUX IICTICH;
- TIPUBOANTH MPUMEPHI / HAXOAUTh MH(DOPMAILIUIO O MPUMEPAX MPAKTUICCKOTO HCIIOIb30BAHHUS
(GU3UYECKUX 3HAHUN B MIOBCETHEBHOM JKU3HU JJIA 00ECTICUeHHS O€30TIaCHOCTH MPH OOpaIeHUH C
npubopaMyd U TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHMSI 3J0pPOBbsi M COOJIOJICHHUS HOPM
9KOJIOTHYECKOTO TTOBEJICHUS B OKPYKAIOIIEH Cpee;
- OCYIIECTBISITh MOUCK MH(pOpManmu (GU3MYECKOTO COJEpKaHus B ceTH VHTEpHET, Ha OCHOBE
MMCIOIIMXCA 3HAaHUM M TYyTEM CpPaBHEHUS] JOMOJHHUTEJIBHBIX HCTOYHUKOB  BBIJCIATH
uH(pOPMAIINIO, KOTOpAs ABJISIETCS MPOTUBOPEUUBOM HITH MOXKET OBITh HEJJOCTOBEPHOM;
- WCTOJB30BaTh IPU BBITIOJIHCHUM YYEOHBIX 3aJaHUl HAY4YHO — MOMYJISIPHYIO JIMTEPATypy
(U3HYECKOTO COJAEpIKAHMSI, CIPABOYHBIC MATEpPUANBI, pecypchl cetu HHTepHEeT; BIAIETh
npuéMaMy KOHCTICKTHPOBAHUSI TEKCTa, MpeoOpa3oBaHUs HHPOPMAIMH W3 OJHOW 3HAKOBOU
CHCTEMBI B APYTYIO;
- cO3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIE U KPATKHE YCTHBIC COOOIIEeHMs, 0000111as nHpopMaIuio
U3 HECKOJBKUX MUCTOYHHKOB (PU3MUECKOTO COJIEPIKAHUS, B TOM YHCIE MyOIHYHO MPEJCTABIAThH
pe3ynbTaThl NPOEKTHOM WM MCCIEIOBATENbCKOM JEATEIBHOCTU; NPH 3TOM TIPaMOTHO
WCIIOJIb30BaTh M3YYCHHBIN MOHATUIHBINA ammapar Kypca (U3HUKH, CONMPOBOXKIATh BBICTYILICHUE
Mpe3CHTAlNEN;
- TIPU BBINOJHEHUHU YYEOHBIX NMPOEKTOB U MCCIEA0BAaHUN (PU3MUECKUX MPOILIECCOB PACIPEIEIAThH
00513aHHOCTH B TPYIIE B COOTBETCTBUH C TIOCTABICHHBIMU 33/1a4aMH, CIICUTH 32 BBHITOJIHEHUEM
njaHa JEWCTBHM W KOPPEKTHPOBATH €ro, aJeKBaTHO OIEHHWBATh COOCTBEHHBIM BKJIaa B
JEATEIbHOCTh T[PYIIbl; BBICTPaUBaTh KOMMYHHMKATHBHOE  B3aUMOJCICTBUE, MPOSBIISL
TOTOBHOCTD pa3peniaTh KOH(IUKTHI.

Ilpeomemmnvie pe3ynomamul uzyuenus Kypca gusuxku 9 knacca:

[IpeameTHBIC pe3yabTaThl JOJDKHBI OTpaxaTh CHOPMUPOBAHHOCTD Y O0yUAIOIINXCS YMEHUMN:
- HUCIIOJNIB30BaTh TIOHATHS: CHCTeMa OTCY€ra, MaTepHallbHas TOYKa, TPACKTOPHS,
OTHOCUTEIIbHOCTh MEXaHMYECKOTO NBIKEHUS, nedopMmarus (ympyras, MiiacTU4eckas), TpeHue,
IEHTPOCTPEMUTENLHOE YCKOPEHUE, HEBECOMOCTh W TMEPErPY3KH; IEHTP THKECTH; aOCOIIOTHO
TBEPOE TENO, IEHTP THKECTH TBEPIOTO TENa, pAaBHOBECHE; MEXaHUYECKUE KOIeOaHUs U BOIHBI,
3BYK, UHPPA3BYK U YJIbTPA3BYK; JIEKTPOMATHUTHBIE BOJHBI, IIKala AJIEKTPOMATHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JATbHO30PKOCTh, CIIEKTPHI HCITYCKAaHUs U TOTJIONIEeHUs; anb(da -, 6eTa - u
ramMmma — U3J1y4eHus, U30TOIbI, SIepHasi YHEPTeTHUKaA;
- pasnuyarth sBJICHHS (paBHOMEPHOE U HEpPaBHOMEPHOE TMPSMOJMHEHHOE JBHKEHUE,
PaBHOYCKOPEHHOE TMPSIMOJIMHEWHOE JBUKEHUE, CBOOOJHOE TAaJCHHE TeJ, pPaBHOMEPHOE
JIBUKEHHE TI0 OKPY>KHOCTH, B3aUMOJICHCTBUE TeJl, pPEaKTUBHOE IBW)KEHHE, KolebaTeabHoe
JIBIDKCHHUE (3aTyXawIllMe W BBIHYKJEHHbIE KOJICOAHUs), PE30HAHC, BOJHOBOE JIBIJKCHHE,
OTPpaXEHUE 3BYyKa, DJIGKTPOMAarHWTHAas WHAYKUUS, TPSIMOJIMHEHHOE paclpoCTpaHEHHUE,
OTpa)KEHUE U TPEJIOMIICHHUE CBETA, MOJTHOEC BHYTPEHHEE OTPa)KEHHE CBETA, Pa3lIOKEHHE Oeoro
CBETa B CHEKTP U CIOXEHUE CHEKTPaJbHBIX IIBETOB, €CTECTBEHHAsl pPaJHMOAKTUBHOCTb,
BO3HUKHOBEHUE JTMHEHYATOTO CIIEKTpa U3TyUEHHs) IO ONMMCAHUIO WX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPHPYIOIIUX JaHHOE (PU3UIECKOE SBIICHHE;
- pacro3HaBaTh MPOSBICHUE M3YyYEHHBIX (PU3NUECKHX SBJICHHA B OKpYXKaromeM Mupe (B TOM
yricne (U3NUECKUe SBICHUS B MPUPOJE: MPUIMBBI U OTIUBHI, NBIKeHUE maHeT ColHedHOH
CHUCTEMBI, PEAKTUBHOE JBI)XCHHE J>KUBBIX OPTraHW3MOB, BOCHPHSITHE 3BYKOB >KUBOTHBIMHU,
3eMJIETPSCEHHE, CEHCMUYECKHUE BOJIHBI, IIyHaMM, 3XO, LBETa TeJ, ONTUYECKHE SIBIICHUS B
npupojsie, OHOJOTUYECKOe JCHCTBHE BHAUMOTO, YIbTPAPHUOIETOBOTO M PEHTTEHOBCKOTO
U3ITy4eHUH; €CTeCTBEHHBIM pPaJMOAKTUBHBIA (OH, KOCMHUYECKHE Iy4d, pPaJAHMOAKTHBHOE
W3JIy9CHUE TPUPOTHBIX MHHEPAJIOB; JCUCTBHE PAJMOAKTUBHBIX W3JIYYCHHH Ha OPTaHU3M
YeNoBeKa), MPH ATOM MEPEBOAUTH MPAKTUUYECKYIO 33/1a4y B Y4eOHYIO, BBICIATH CYIIECTBEHHBIC
CBOICTBa / MpU3HAKU (PU3NUECKUX SBICHHUIA;
- ONHCHIBATh W3YYCHHBIE CBOWCTBA Teln W (PU3MYECKHe SBICHHS, HCIONB3YS (u3mveckue
BEITMYUHBI (CPEHSS M1 MTHOBEHHAs CKOPOCTh TeJla P HEPABHOMEPHOM JBIIKEHUHU, YCKOPEHHUE,



nepeMenieHne, MyTh, YIJIOBas CKOPOCTb, CHJIAa TPEHHs, CHJIA YIPYrOCTH, CHJIa TSDKECTH,
YCKOpeHHe CBOOOJHOrO MajeHUs, BEC Tela, MUMITYJIbC Tela, MUMITYJIbC CHJIBL, MEXaHWYecKas
paboTa ¥ MOIIHOCTh, MOTEHIMAIbHAS SHEPrus Tena, MOJHATOrO HaJl MOBEPXHOCTHIO 3EMIIH,
NOTEHIMAJIbHAsL SHEPrHsl CXKATOM NpYKUHBI, KMHETUYECKas SHEprus, MOJHas MeXaHudeckas
SHEPTUs, MEPUOJ M 4YacToTa KOJIeOAHWH, NJMHA BOJIHBL, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBE€Ta, MOKa3areslb IMPEIOMICHHs Cpe/bl); MPH ONUCAHUM IPABUIBHO TPAKTOBATh
(U3UUeCKUl CMBICI UCTIONIB3YyEeMBIX BEMYMH, 0003HAYECHUS U CAWHUIIB (PU3UYECKUX BEIUYHH,
HaXoAUTh (OPMYIIbI, CBS3bIBAIOLINE JaHHYIO (PU3MUECKYIO BEJIUYMHY C JPYTMMHU BEIMYMHAMU,
CTPOUTH TPAPUKH U3YIEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEIUYHH;

- XapakTepu3oBaTh CBOMcTBa Tei, (DU3MYECKHE SBICHHUS U IPOLECCHI, HCHOJIb3yd 3aKOH
COXpaHEHHsI YHEPrHH, 3aKOH BCEMHUPHOTO TATOTCHMS, HMPUHIMII CYNEPIO3UINHA CHJI, TPUHIIMIT
oTHOocuTenbHOCTH [anmies, 3akoHsl HbIOTOHA, 3aKOH COXpaHEHMsS HUMIIYJIbCa, 3aKOHbI
OTpPaKEHHsI U TPEJIOMIICHUS CBETAa, 3aKOHBI COXPAaHEHMS 3apsI0BOTO U MAaCCOBOTO YHCEN MpHU
AJIEPHBIX peaKUUsaX; IPU TOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3alUCBIBATh €ro
MaTeMaTHYECKOE BhIPAKECHUE;

- OOBACHATH (hpU3MYECKHE MPOLECChl U CBOWCTBA TEJ, B TOM YMCJIE U B KOHTEKCTE CUTyalUi
NPaKTUKO — OPUEHTHPOBAHHOTO XapaKTepa: BBISABIATh NPUYMHHO — CIEJCTBEHHBIC CBS3H,
CTpOUTh OOBSICHEHHE U3 2 — 3 JIOTMYECKUX ILIaroB ¢ ONMOpoi Ha 2 — 3 M3yYeHHBIX CBOMCTBa
(bu3NUeCKUX SBICHUH, (PU3NICCKUX 3aKOHOB MIIH 3aKOHOMEPHOCTEH;

- pemath pacu€THble 3a7ayd (ONMHUpAIOLIMECs Ha CUCTeMYy U3 2 — 3 ypaBHEHMi), HCIOJIb3YsS
3aKOHBI U (POPMYIIBI, CBSA3BIBAIOIINE (PU3NUECKUE BEIMYUHBI: HA OCHOBE aHAJIN3a yCIOBUS 3a1a4H
3allUCBIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEAOCTAOLIME WJIM M30bITOUHBIE JaHHBIC, BEIOMPATH
3aKOHBI W (OPMYJNBI, HEOOXOAWMBIC JMJISi PpEIHICHUs, IMPOBOAUTH pacué€Thl M OIICHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHUsI (PU3UUYECKON BEIMUHHBI,

- pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO DPEHIMTH IMPH TOMOIIM (U3UIECKUX METOJOB,;
UCTONb3Yysl ONMCAaHUE MCCIEOBAHUSA, BBIIENATH IPOBEPSIEMOE IPEAIOJIOKEHHE, OLIEHUBATh
NPaBWIBHOCTh TIOPSIKA TIPOBENEHHS] HWCCIEAOBAHMS, JeJaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yiabTaThl HAOIIOACHUHN U ONBITOB;

- TIPOBOJUTH OIBITHI MO HAOIIOACHUIO (U3MUECKUX SIBICHUH WM (U3NYECKUX CBOWMCTB TEl
(u3ydyeHue BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXPaHEHHs SHEPrHM; 3aBHUCUMOCTH IepHoja
KOJICOAHUH TPYKUHHOTO MAasgTHUKA OT MAaCChI Tpy3a U KECTKOCTH NMPYKUHBI U HE3aBHCUMOCTH OT
aMIUTUTYABI MaJIbIX KOJeOaHUil; MPpsIMOIMHEHHOE PacIpOCTpaHEeHUE CBETa, pasjokeHue 0er1oro
CBETa B CIIEKTP; M3yYCHHE CBOMCTB M300paKEHUS B INIOCKOM 3epKaje U CBOHCTB M300pakeHUs
npeaMera B cobuparolei JinH3e; HaOroieH!e CIUTOIIHBIX M IMHEWYaThIX CIIEKTPOB U3ITyUYEHNUs):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HaOOpa 00OPYIOBaHUS; ONMCHIBATh X0/
OTIBITA U €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI;

- TIPOBOJUTH MPHU HEOOXOJMMOCTH CEPHUI0 TPSMBIX W3MEPEHUH, ONpeessisi cpeaHee 3HaYeHue
u3MepseMoil BeTMUuHBI ((POKYCHOE paccTossHHE coOuparolieil JUH3bI); 000CHOBBIBATH BHIOOP
crioco0a u3MepeHust / U3MEPUTEIHLHOTO MpUoopa;

- IPOBOJIUTH UCCIIEOBAaHUE 3aBUCUMOCTEH (PM3NYECKUX BEIMYUH C HMCIOJBb30BAaHHEM MPSMBIX
U3MepeHui (3aBUCUMOCTh ITYTH OT BPEMEHHU NPU PaBHOYCKOPEHHOM JIBHKCHHU 0€3 HayaIhbHON
CKOpOCTH; IIepro/ia KoJeOaH! MaTeMaTH4ecKoro MasiTHUKA OT JUTMHBI HUTH; 3aBUCUMOCTH yTJia
OTpaKEHHsI OT yIVIa TaJCHUs): IUIAHUPOBAaTh HCCIEIOBAaHUE, CAMOCTOSATEIBHO COOMpPaTh
YCTAHOBKY, (PMKCHPOBATh PE3yJIbTaThl MOJTYYEHHONW 3aBUCUMOCTH (PU3UYECKUX BETUYMH B BHJIE
TaOIHI U TPaQHKOB, AETaTh BBIBOKI 110 PE3yJIbTaTaM MCCIICIOBAHNS;

- NMPOBOANUTH KOCBEHHbIE M3MEpEHHsI (PU3UUYECKUX BEIUYMH (CPEAHSASs CKOPOCTh M YCKOpEHHE
TeJa TPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOTO MaICHUS, )KECTKOCTH MPYKHUHEI,
KOO QUIMEHT TPEeHHUs! CKOJIbXKEHMs, MEXaHWdecKas paboTa M MOIIHOCTh, 4acTOTa M MEpPUOJ
KOJICOAHWH MaTeMaTHYeCKOTO W TPYXHHHOTO MAasTHHUKOB, ONTHYECKas CHJIa COOHMparomiei
JMH3BI, PaJUOAKTUBHBIA (OH): IUIAHUPOBATh HU3MEPEHUs; COOMPATh SKCIEPUMEHTAIBHYIO
YCTAHOBKY U BBITIOJTHATH H3MEPEHHUS, CIICAYS TPEATOKECHHON HHCTPYKITNH; BRIYACIIATH 3HAYCHNE



BEJIMYMHBI M aHAJIM3HPOBATH MOJYYCHHbIE PE3yJAbTaThl C Y4ETOM 3aJaHHONH MOTPEIIHOCTU
W3MEPEHHI;
- pa3nuyaTb OCHOBHBIC MPHU3HAKH HM3YYEHHBIX (PU3NUYECKUX MOJEJCH: MaTepuaibHas TOYKa,
abCoJIIOTHO TBEPJIOE TEJI0, TOUCUHbIM UCTOUHHK CBETA, JIy4, TOHKAs JMH3a, IUIaHeTapHas MOJEIb
aToOMa, HyKJIOHHasi MOZIEJIb @aTOMHOT'O SIpa;
- XapaKTepHU30BaTh MPUHIMIIBI JEHCTBUS HM3YYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB C
OMOpol Ha MX ONUCAHUS (B TOM YHCJE: CHUAOMETP, NATUMKU IOJIOKEHUS, PAaCCTOSHUS U
YCKOPEHHUs, paKera, 53XO0JIOT, OYKH, Iepuckor, ¢oroamnmnapar, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCHONb3ys 3HAHHS O CBOMCTBAX (DU3MYECKHX
SBJICHUH U HEOOXOAUMble (PU3UUECKHE 3aKOHOMEPHOCTH;
- coOI01aTh MPaBHJIa TEXHUKH O€30MacHOCTH MpH padoTe ¢ 1ab0paTOPHBIM 000PYI0BaHHEM;
- HCIIOJIb30BaTh CXEMbl M CXEMaTMYECKHE PUCYHKM H3YyYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIBHBIX TPUOOPOB M TEXHOJOTMYECKHX MPOIECCOB TMPH PpEHIeHWH Yy4eOHO —
IPAaKTUYECKUX 3a]a4; ONTHYECKUE CXEMBbI JJIs MIOCTPOEHUS U300pakeHUH B INIOCKOM 3epKaje U
coOuparoIe TMH3eE;
- NIPUBOJUTH NMPUMEPH! / HAXOAUTh MH(GOPMALMIO O MPUMEPAX MPAKTUYECKOI'O HCIOIb30BAHUSA
¢u3nUecKux 3HAHUU B MOBCETHEBHOM KHU3HU s oOecrieueHns 0€30IacHOCTH MPH 00palIeHuN
¢ npulOopamMM M TEXHUYECKMMHU YCTPOMCTBAMH, COXPAaHEHMs 3[0POBbS M COOJIOIEHUS HOPM
HKOJIOTMYECKOTO MIOBEJICHUS B OKPY’KaIOILEH Cpefe;
- OCYLIECTBJIATh MOUCK HHGpopMarmu (u3Ndeckoro cojaepkaHuss B cetu VHTepHer,
CaMOCTOSITENIEHO ~ (OPMYNIHMPYsS  TOMCKOBBI  3allpoCc, HAXOMUTh IYTH  ONpPENEICHUs
JIOCTOBEPHOCTH MOJYYEHHOM MH(pOpPMALK Ha OCHOBE MMEIOIIUXCS 3HAHUH M JOMOJHUTEIbHBIX
HCTOYHUKOB,;
- HUCMOJIb30BaTh IPH BBHIMOJIHEHUH YUYEOHBIX 3aJaHUNl HAaydyHO — IMOMYJSPHYIO JIUTEpaTypy
(Gu3MYECKOr0o COAEpKAHMSI, CIPAaBOYHbIE MaTepHalibl, pecypcbl cetu VHTepHeT; BianeThb
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMALMU U3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;
- CO03/1aBaTh COOCTBEHHBIE NMUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE MH(pOpMalUU U3
HECKOJIbKUX MCTOYHHUKOB (PU3WYECKOr0 COJAEpKaHUs, MYOIMYHO NPEACTaBISATh PE3yIbTaThl
IOPOEKTHOM WMJIM MCCIIEJOBATENbCKOM JIeATeNbHOCTH; IMPH 3TOM TI'PaMOTHO HCIHOJIb30BaTh
M3YYEHHBII NOHATUMHBIN anmapaTr u3y4aemoro pasjena (U3MKU U COIPOBOXKIATh BBICTYIIJIEHNE
npe3eHTanmen ¢ yuéToM ocoOEHHOCTEH ayJUTOPUN CBEPCTHUKOB.

BoinyckHUK 0CHOBHOU WIKObL HAYYUMCA:

- coOuro1aTh npaBuiia 0€30MacCHOCTH M OXPaHbI TpyAa MpU padoTe ¢ y4eOHbIM U J1a00paTOPHBIM
o0opynoBaHueM;

- TIOHUMATh CMBICTI OCHOBHBIX (PU3NYECKUX TEPMHUHOB: (pu3mueckoe Temo, Gpusmueckoe sBICHHE,
¢du3nyeckas BEIMUMHA, €TUHHUIIBI U3MEPEHNUS;

- pacmo3HaBaTh NPOOJEMBI, KOTOPhIE MOKHO PEIIUTh TMPH TOMOIIM (PU3UUYECKUX METOJIOB,;
aHaAJM3UPOBATh OT/AEJbHbIE ITAlbl MPOBEIECHHS UCCIEJOBAHNN U HHTEPIIPETUPOBATH PE3yIbTaThl
HAOJIIOJICHUI H OIBITOB;

- CTaBUTh OMBITHI MO HCCIEIOBAHUIO (PU3UUECKUX SIBICHUHN WK (PU3MYECKHX CBOMCTB Ten 0Oe3
WCIIOJIb30BaHUs MPSIMBIX M3MEpPEHHi; mpu 3ToM (GOopMyIupoBaTh Mpodiemy/3anady y4eOHOTo
HKCIEPUMEHTA; COOMpPATh YCTAHOBKY U3 IMPEJIOAKEHHOTO O0OpYAOBaHUS;, MPOBOJUTH ONBIT U
(bopMyITHPOBaThH BHIBOJIBL.

Ilpumeuanue. Ilpu poBeA€HUHU UCCIEAOBAaHMS (U3NUECKUX SBJICHUN M3MEPUTEIbHbIE TIPUOOPHI
UCTIONB3YIOTCS JIMIIh KaK JaTYMKHd W3MEpeHUs (U3NYECKUX BEJIWYHMH. 3allUCH TIOKa3aHUH
IpSMBIX U3MEPEHHH B 3TOM ciiyyae He TpeOyercs.

- MOHUMATh POJIh IKCIIEPUMEHTA B TIOJTYYCHUH HAYYHOU WH(OPMAIIHH;

- IPOBOJIUTH MpPSIMbIE U3MEPEHUS (PU3NUECKUX BEJINYHMH: BpeMs, PaCCTOSHUE, Macca Tela, 00beM,
CuJa, TemrepaTypa, aTMOC(epHOe [aBJeHHE, BIAXKHOCTh BO3/yXa, HamlpsyKeHHE, cuja TOKa,
panuanoHHbI (QOH (C HCIONB30BAaHHEM J03UMETpa); MPU ITOM BBIOMpATh ONTUMAIBHBIN
CIoco0 U3MepeHus U UCIOIb30BaTh MPOCTENIIINE METO bl OLIEHKH MOTPEIIHOCTEN U3MEPEHUIA.



Ipumeuanue. Jlrobast yueOHas mporpaMma JOJDKHA O0OECIeUYMBATh OBJIAJICHUE TPSIMBIMH
U3MEPEHUSIMU BCEX NMEPEUNCIIEHHBIX (PU3UUECKUX BETUUHH.
- MIPOBOJMTH HCCIICIOBAaHUE 3aBUCUMOCTEH (U3NYCCKUX BEIWYHH C MCTOIH30BAHUEM IMPSMBIX
M3MEpPEHMIl: PU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHpPOBATh DPE3YyJbTaThl IMOJYYEHHOI
3aBUCHUMOCTH (U3MYECKUX BEIMYMH B BHUAEC TaOMuI, W TpaduKoB, AeNaTh BBIBOABI IO
pe3yJibTaTaM HCCIIeI0BaHuUs;
- MPOBOJUTH KOCBEHHBIC HM3MEPCHHSI (PU3NYCCKUX BEJIMYUH: TPU BBHIMOTHCHHH W3MEPEHUN
coOuparh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEIysl MPEAJIOKEHHON HHCTPYKIMH, BBIYUCISATH
3HAUYCHHUE BEJIMUMHBI U aHAIU3UPOBATH MOJYyYEHHBIE PE3yJbTaThl C YYETOM 33JIaHHOW TOYHOCTHU
W3MEPEHHUI;
- AQHAJIM3UPOBATH CHUTYallUM [PAKTUKO-OPUEHTUPOBAHHOTO XapakKTepa, Yy3HaBaTh B HUX
NPOSIBIICHUE M3YYEHHBIX (U3MUECKUX SBICHUM WM 3aKOHOMEPHOCTEH U MPUMEHSTh
UMEIOIITUECS 3HAHUS IS KX OOBSICHEHHS;
- MIOHUMATh MPHUHIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, YCIOBUS UX
0e30MacHOTO UCIOJIb30BAHUS B IOBCEIHEBHON JKU3HHU;
- HUCIOJIb30BaTh TMPU BBIMOJTHEHUHM YYEOHBIX 3a/lad HAyYHO-TIOMYISPHYIO JHUTEpaTypy o
(bU3HYECKUX SBJICHUSX, CIIPABOYHBIC MaTepHabl, pecypchl UHTEpHET.

Buinycknuk nonyuum 603M0MCHOCHIb HAYUUMBCA:

- 0CO3HABaTh LIEHHOCTh HAYYHBIX MCCJICIOBAHUHN, pOIb (PU3UKU B PACIIMPEHUU TPEICTABICHUN
00 OKpy’KarollleM MHUpE U €€ BKJIaJ] B YJIyUllIeHUEe KaueCTBa KU3HU;
- HCIIOJIb30BaTh MPUEMBI TOCTPOCHUS (PU3MUECKHX MOAENeH, IMoucka u (HOPMYITHPOBKH
JI0Ka3aTeIbCTB BBIABUHYTBIX THUIIOTE3 M TEOPETUYECKUX BBIBOJOB HAa OCHOBE SMIIMPUYECKU
YCTaHOBJICHHBIX (DaKTOB;
- CpaBHUBaThb TOYHOCTh M3MEpEeHMs (PU3MYECKHX BEJIUYMH IO BEJIMYMHE HUX OTHOCUTEIbHOMN
HOTPELIHOCTH IIPU NPOBEIECHUH IPSIMbIX U3MEPEHUI;
- CaMOCTOSTEJIBHO MPOBOJIUTh KOCBEHHBIE U3MEPEHUs U UCCIIEA0BaHMs (PU3MUECKUX BEJIUYMH C
UCIOJIb30BAHUEM PA3IMUYHBIX CIIOCOOOB M3MEpEHUs (PM3NYECKUX BEJIIMYMH, BHIOUPATH CPEICTBA
U3MEpPEHUs] C Y4YeTOM HEOOXOAMMON TOYHOCTH H3MEpeHHUil, 00OCHOBBIBATH BBIOOp crocoba
U3MEpPEHMS, AJEKBaTHOIO IIOCTABJIEHHOW 3ajadye, TMPOBOJUTH OLEHKY JOCTOBEPHOCTH
MOJIyYEHHBIX PE3Yy/IbTATOB;
- BOCIpUHUMATh UH(}opMaIHio GU3NIECKOTO COJePKAHNS B HAYUHO-TIOMYJISIPHON JIUTEpaType u
CpelICTBaX MaccoBOW HH(pOpMalnMy, KPUTHUECKH OLIEHHMBATh MOJIYYEHHYIO HH(OpMAIHIO,
aHaJM3UPYs ee cojiepKaHue U JaHHble 00 UCTOUYHUKE MH(OpMaIuy;
- co37aBaTh COOCTBEHHbIE NMHCbMEHHBIE M YCTHBIE COOOIIEHUS O (PU3MUECKHUX SIBICHHUSIX Ha
OCHOBE HECKOJBKUX HCTOYHHKOB HH(OpMAIUM, CONPOBOXKAATh BBICTYIUIEHHE Ipe3eHTalUeH,
YUUTBIBasi 0COOEHHOCTH ayIUTOPUN CBEPCTHUKOB.

Mexanuueckue asénenun. Boinycknuxk naywumecea:
- pacno3HaBaThb MEXaHUYECKHUE SBJIEHUS U OOBACHATh Ha OCHOBE UMEIOIMXCSI 3HAHUI OCHOBHBIE
CBOICTBA WJIM yCJIOBHS ITPOTEKAHUS ITHUX SIBJICHUI: PABHOMEPHOE U HEPAaBHOMEPHOE JBH)KEHUE,
paBHOMEpPHOE W  PaBHOYCKOPEHHOE  NIPSIMOJIMHEHHOE  JIBUXKEHHE, OTHOCHTEIbHOCTbH
MEXaHUYECKOTO JBMKEHHs, CBOOOTHOE MaJIeHHe TeJl, PABHOMEPHOE JIBUKEHUE 110 OKPY>KHOCTH,
MHEPLIYs, B3aUMOJIEHCTBUE TEN, peaKTUBHOE JIBIKEHHE, Tiepeiada IaBJIeHUS! TBEPAbIMHU TEIaMU,
KHUJIKOCTSIMM U Ta3aMH, aTMOC(epHOe JaBlieHHe, IUIaBaHUE TeJl, paBHOBECHE TBEPABIX Tell,
UMEIOUINX 3aKpelJIeHHYI0 OCh BpallleHUs, KojiedaTeabHOE IBHUKEHHE, PE30HAHC, BOJHOBOE
JBUXKEHHE (3BYK);
- OIKCHIBaTh M3YyYEHHBbIE CBOWCTBA TEJ W MEXaHUYECKHE SIBICHUS, MCIIONIb3yd (PU3NYECKUE
BEJIMYMHBL: TYTh, NEpeMeleHHe, CKOPOCTb, YCKOpPEHHE, Iephoj] oOpalleHus, Mmacca Tela,
IUIOTHOCTh BEIIECTBA, CHJIA (CUia TSDKECTH, CHJIa YIPYTOCTH, CUJIa TPEHUS ), 1aBlIEeHUE, UMITYJIbC
TeJla, KUHETUYECKasi SHEprHsl, MOTeHIMANbHAs HEPrusi, MeXaHuueckas paboTa, MexaHuyecKas
momHocTh, KIIJ] mpu coBeprienun pa®oThl C HCIONB30BAHMEM IPOCTOTO MEXaHW3Ma, CHUjia
TPEeHUus, aMIUIMTyla, IEepUoJ M YacToTa KojeOaHWH, JUIMHA BOJHBI M CKOPOCTh €€
pacnpoCTpaHEHHs]; MPU OMUCAHUM MPABHIBHO TPAKTOBATH (PM3MUYECKHH CMBICH HCIOJIb3YEMBIX



BEJIMYMH, UX 0003HAYECHUS U €AMHUIBI H3MEPEHUS, HAXOIUTh (POPMYIIbI, CBS3BIBAIOIINE JTaHHYIO
(U3NYECKYIO BETUUNHY C IPYTMMHU BEJIMYMHAMU, BBIYUCIIATh 3HaYeHUE (PU3NUECKON BEIUYMHBI;
- aHAJM3UPOBATh CBOMCTBA TEJ, MEXaHUYECKUE SIBJICHUS M MPOLECCH], UCTIONB3Ys (U3NUECKUE
3aKOHBI: 3aKOH COXPAHEHHs DHEPIMM, 3aKOH BCEMHPHOIO TATOTEHUs, NPUHLMUI CYNEPIO3ULUU
cun (HaxoxzaeHue paBHojencTByromend cuibl), I, I u Il 3akonsr HetoTOHa, 3aK0H coxpaHeHUs
uMmnyibca, 3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMena; IpU 3TOM DPa3IM4yaTh CIOBECHYIO
(GopMyITHPOBKY 3aKOHA U €T0 MATEMAaTUYECKOE BHIPAKCHUE;
- pa3nuyaTh OCHOBHBIE INPHU3HAKM M3YYEHHBIX (U3UYECKUX MOJEJEH: MaTepualibHas TO4YKa,
WHEpLUalIbHas CUCTEMA OTCUETA;
- pemwaTb 3ajayd, UCHOJIb3yd (PU3MUECKUE 3aKOHBI (3aKOH COXPAaHEHMsI SHEPrHM, 3aKOH
BCEMHUPHOI'O TArOTeHUs, npuHuun cyneprnosumuu cwi, I, II m III 3akonsl HeroToHa, 3akoH
COXpaHeHMsI MMIyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) v (Hopmyisl,
CBSI3bIBAIOIME (DU3MUYECKHE BEIWYHMHBI (IyTh, CKOPOCTh, YCKOpEHHE, Macca Tenia, IJIOTHOCTh
BEUICCTBA, CUJA, JABJICHHUE, UMITYJIbC Te€ld, KUHETHYECKas JHEPrusi, NMOTEHUUAIbHAs JHEPrus,
MexaHu4deckasi pabora, mexaHuueckas MomHocTh, KIIJ| mpoctoro mexanusma, cuja TPEHUS
CKOJIBXKEHUS, KO3 PULMEHT TpeHus, aMILIUTY/1a, IEpUOJ U YacTOTa KoJeOaHuil, UIMHA BOJIHBI U
CKOPOCTh €€ pAacCIpOCTpPaHEHHUs): Ha OCHOBE aHalU3a YCIIOBUS 3a/ladM 3alluChiBaTh KpaTKoOe
yCIIOBHE, BBIIEIATH (U3UYECKHUE BEIMYUHBI, 3aKOHbI U (OPMYIbI, HEOOXOIUMBIE Ui €€
pelIeHusl, TPOBOJUTh PAcCUeThl U OLEHUBATH PEAbHOCTh MOJIYYEHHOTO 3HAYCHHS (PU3UIECKOM
BEJIMYMHBI.

Boinycknuk nonyuum 603M03#CHOCHb HAYHUMBCA:
- MCII0JIb30BaTh 3HAHUSA O MEXAHMUYECKUX SBJICHHUSX B IMOBCEIHEBHOM KM3HM Ul 0OecredyeHus
0€301acHOCTH TpU O0paIIeHUU ¢ MPUOOPAMHU U TEXHUYECKUMH yCTPOHCTBAMU, TSI COXPAHEHUS
3JI0POBbsI U COOJIIOZICHUSI HOPM HKOJIOTHUECKOT0 MOBEJICHHS B OKPYKaIOLIeH cpezie; MPUBOAUTD
IPUMEpPBI MPAKTUYECKOTO HCIIOIB30BaHUA (PU3MUYECKHX 3HAHUH O MEXaHUYECKUX SIBICHUSIX U
(Gu3nUecKux 3aKOHAX; HPHUMEpPbl HCIOJb30BaHUS BO30OHOBISEMBIX MCTOYHHKOB 3HEPrHM;
DKOJIOTMYECKUX IOCIIEICTBUN UCCIEA0BAaHUS KOCMUYECKOIO IIPOCTPAHCTB;
- paszauyaTh I'paHMUIbBl IPUMEHMMOCTH (HU3MUYECKUX 3aKOHOB, MTOHHMMAaTh BCEOOLIUI XapakTep
(GyHIaMEHTaJIbHBIX 3aKOHOB (3aKOH COXpPaHEHMs] MEXaHWYECKOM IHEpPruM, 3aKOH COXPaHEHMS
UMITYJIbCA, 3aKOH BCEMUPHOT'O TATOTEHHUS1) U OTPAaHUUYEHHOCTh MCIIOJIb30BaHHS YaCTHBIX 3aKOHOB
(3akoH I'yka, Apxumena u 1ip.);
- HaXO/JUTh a/IEKBATHYIO MPEUIOKEHHON 3a71aue (PU3MUECKYI0 MOJIENb, Pa3peliaTh NpolieMy Kak
Ha OCHOBE MMEIOIIMXCS 3HAHWW 10 MEXAaHUKE C MCIIOJIIb30BAHHEM MAaTEMaTHYECKOTO aIapara,
TaK Y IIPU ITOMOILUA METOA0B OLIEHKHU.

Tennogvie asnenusn. Boinycknuk nayuumeces:
- pacmo3HaBaTh TEIUIOBBIC SBJIEHHS U OOBSACHATH HAa 0aze HMMEIOLIMXCS 3HAHUN OCHOBHBIE
CBOICTBa WJIM YCJIOBUS MPOTEKAHUS ITHX sBIeHUU: nuddy3us, nu3MeHeHue o0bema Ten IMpH
HarpeBaHuu (OXJIAXJICHUM), OOJIbIIas CKUMAEMOCTh I'a30B, Majlas CXKMMAaEeMOCTh KMJIKOCTEH U
TBEPABIX TEN; TEILUIOBOE PAaBHOBECHE, WCIIAPEHUE, KOHJCHCALUs, IUIaBICHUE, KPUCTAIIN3ALINS,
KUIIEHHE, BJIAXKHOCTh BO3JlyXa, pa3IM4YHbIE CIIOCOOBI Teruionepeaayn (TErIONpPOBOAHOCTb,
KOHBEKIIMSI, H3JIy4€HHE), arperatHble COCTOSHUS BEIIECTBA, TIOIJIONIEHWE DSHEPIUU MpuU
UCIIApEHUU JKUJKOCTU WM BBIICICHHUE €€ IPU KOHJACHCALMM I1apa, 3aBUCHUMOCTb TEMIIEPATYpPbI
KHUIIEHUS OT JIaBJICHNUS;
- OTIMCHIBATh U3YYEHHBIE CBOICTBA TEJ U TEIUIOBBIE SIBIICHUS, UCHIOJB3Ys (PU3NYECKHE BETUYUHBIL:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPTUs, TEMIIEpaTypa, yAeJIbHAasl TEIUIOEMKOCTh BEIIECTBA,
ylenbHas TEIUIOTa IUIABJIEHUs, YJelbHAs TeIUloTa NapooOpa3oBaHUs, yJeNbHas TeIloTa
CrOpaHMsl TOIINBA, KOA(M(ULMEHT IMOJIE3HOTO JIEHCTBUS TEMJIOBOIO JBHUraTelis; IPU OMHUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YeMbIX BEJIMYMH, UX OO0O3HAUEeHUS U
€MHMIIBI U3MEPEeHMsI, HaXOIUTh (OPMYJIbl, CBA3BIBAIOIINE AAHHYIO (PU3NYECKYIO BEIUYUHY C
JPYTUMH BEJTMUYMHAMM, BEIYUCIATH 3HaUCHHE (PU3NUECKOI BETMUNHBL;
- pa3ianyaTh OCHOBHBIE IPU3HAKU U3YUEHHBIX (PU3MUYECKUX MOJENIeN CTPOSHHS ra30B, )KUIKOCTEH
U TBEPABIX TEII,



- TPUBOJUTH TNPUMEPHI MPAKTHUYECKOT'O HCHOJIb30BaHUSA (PU3MUYECKUX 3HAHUH O TEIUIOBBIX
SBIICHUSX;
- pemaTh 3a/1a4M, UCIONb3Ys 3aKOH COXPAHEHHUS SHEPTUHU B TEIUIOBBIX Ipoleccax U (HOpMyIbl,
CBs3bIBalOIME (U3MYECKHE BEIMYMHBI (KOJIMYECTBO TEIUIOTHI, TEMIEeparypa, yJellbHas
TEIIOEMKOCTh BEIECTBA, yJeNbHAs TEIUIOTa IUIABJICHUS, YAeIbHAs TEIUIOTa MapooOpa3oBaHUs,
ylenbHas TEIUIOTa CrOpaHus TOIUIMBA, KOA(PQMHUIMEHT I0JIE3HOr0 JACUCTBUS TEIIOBOTO
JIBUTATENs): HA OCHOBE aHajIM3a YCIOBUS 3a/adyM 3allMChlBaThb KPAaTKOE YCIIOBUE, BBIIEIATH
(Gu3nyeckue BEIMYUHBI, 3aKOHBI M (OPMYJbl, HEOOXOAUMBIE ISl €€ pPELIeHHs, MPOBOAUTH
pacyCThbl U OUCHUBATDL PCAIBHOCTD IMMOJIYYCHHOI'O 3HAUCHU A (bH?;I/I‘ICCKOfI BCJIIMYHHBI;
- AHAJU3MPOBaTh CBOMCTBAa TeJ, TEIUIOBBIE SBJIEHUS M IPOLECCHI, HCHOJIb3ysd OCHOBHBIE
IMMOJIOKCHHA ATOMHO-MOJICKYJIAPHOTO Y4YCHHA O CTPOCHHHM BCIICCTBA M 3aKOH COXPAHCHUA
SHEPIUH.

BoinyckHUK noayuum 603M0)4CHOCHIb HAYUUMbBCA:
- MCIIOJIb30BaTh 3HAHMS O TEIUIOBBIX SIBJICHUSX B IOBCEAHEBHOM JXKM3HU Uil oOecredeHus
0€301acCHOCTH MPU O0pALICHUH ¢ TPUOOPAMHU U TEXHUYECKUMHU yCTPOHCTBAMU, Il COXPAHEHUS
3JI0POBbsl U COOJIIOZCHUS HOPM SKOJIOTHUECKOTO MOBEACHHS B OKpY’Karollel cpese; NPUBOAUTh
IPUMEPBI SKOJIOTUIECKUX MOCIIESICTBUI pabOThl ABUraTeNeil BHYTPEHHETO CTOPAHMS, TEIIIOBBIX
U TUAPOIJIEKTPOCTAHLINH;
- pasjiv4yatb IrpaHulbl TPUMCHUMOCTH (1)H31/I‘~IGCKI/IX 3aKOHOB, IIOHHMAaThb BCGO6HII/II71 XapaKkTep
(byHAaMEHTaIbHBIX (PU3MYECKHX 3aKOHOB (3aKOH COXPAHEHUS SHEPrHM B TEIUIOBBIX Mpolieccax)
" OTPaHUYCHHOCTD UCIIOJB30BaAHUA YaCTHBIX 3aKOHOB,
- HaXOJUTh aJIEKBATHYIO MIPEUIOKEHHON 3a7aue (pU3HMUECKYI0 MOJIeNb, Pa3pelaTh NpolieMy Kak
Ha OCHOBE HMCIOIIUXCA 3HAHUM O TEIUIOBBIX SIBJICHUSAX C HMCIOJB30BAaHHMEM MaTEeMaTHYECKOTO
anmapara, Tak ¥ Ipy IOMOIIM METOJJOB OIICHKH.

Inekmpuueckue u MaZHUmMHble A61€HUA. BoinyckHuk nayuumces:
- pacro3HaBaTh 3JEKTPOMAarHUTHBIE SIBJICHHUS U OOBICHATH HAa OCHOBE HMEIOIIMXCS 3HAHUHN
OCHOBHBIE CBOMCTBA WIIH YCIOBHUA HNPOTCKAaHUA I3THUX SIBJICHUM: QJICKTpHU3alusa  TCJI,
B3aMMOJICHCTBUE 3apsAJOB, SJEKTPUYECKMA TOK U €ro JeHCTBHs (TEIIOBOE, XHUMHYECKOE,
Mal"HI/ITHOe), BSaHMOHeﬁCTBHG MAarauToOB, DJICKTPOMAarHuTHas1 MHAYKIUA, I[CflCTBI/IC MAar"HuTHOIO
NoJIi Ha MPOBOAHMK C TOKOM M Ha JBIKYIIYIOCS 3apsUKEHHYIO 4YacTHIy, JEHCTBUE
SJICKTPHUYCCKOTO IOJIA Ha 3apsKCHHYIO 4YaCTHIY, DJICKTPOMArHUTHLIC BOJIHBI, prIMOHHHCfIHOG
pacrpoCTpaHEHHUE CBETA, OTPAKEHUE U MPEJIOMIIEHUE CBETA, IUCIIEPCHSI CBETA;
- COCTaBJISITb CXCEMbI OJCKTPUUYCCKUX ueneffl C TOCICAOBATCIIBHBIM W ITapalJICJIbHBIM
COEJMHEHUEM 3JIEMEHTOB, pa3zinyasi yCIOBHbIE 0003HAUCHMSI IEMEHTOB JIEKTPUUYECKHX IieTei
(MCTOYHUK TOKa, KJIH0Y, PE3UCTOP, PEOCTaT, JaMIIOUKa, aMIEPMETP, BOIBTMET));
- HCIIOJIB30BaTh ONTHYECKHE CXEMbl Ui MOCTPOEHHUS H300paKEeHUH B IJIOCKOM 3epKalie U
coOuparoIei JTMH3e;
- ONUCHIBATh U3yUYCHHbIE CBOMCTBA TEN U AJIEKTPOMArHUTHBIE SBJICHUS, UCTIONbB3YS (PU3NUECKUe
BEJIMYMHBIL: AJIEKTPUYECKUHN 3apsj, CHJIa TOKa, AJIEKTPUUYECKOE HamNpsHKEHHE, 3JIEKTPUUYECKOe
COIIPOTHUBIIEHUE, Y/I€IbHOE CONPOTUBIICHHE BELIECTBA, pab0Ta 3JIEKTPUUECKOTO TOJIsI, MOIIHOCTh
TOKa, (JOKYCHOE PacCTOSHHWE M OINTHYEcKas CHUJia JIMH3bl, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJHBI M YacTOTa CBETa; NPU ONUCAHUU BEPHO TPAKTOBATh (PU3NYECKUNA CMBICI
HCIIOJIB3YEMBIX BCJIMYHH, HX 0003HauYeHusT H CAWHUIBI HU3MCPCHUA; HAXOIUTH CbOpMy.TH)I,
CBSI3bIBAOIME TAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMH BETHUYUHAMU;
- AaHaJIUu3HupoBaTh CBOMCTBA TCJI, OJCKTPOMArHUTHBIC SABJICHUA W MPOLECChI, HCIOJIb3Yysd
(du3nUeckre 3aKOHbI: 3aKOH COXPAHEHUS JEKTPUUECKOTro 3apsaa, 3akoH OMa 11 yyacTka LenH,
3akoH Jlxoyns - JleHna, 3aKOH NPSMOJIMHENHOTO PACIPOCTPAHEHUS CBETA, 3aKOH OTPaKEHUS
CBETa, 3aKOH NPEIIOMJICHHs CBETA; MPHU STOM pa3jinyaTh CIOBECHYIO (POPMYJIHUPOBKY 3aKOHA U
€ro MaTeMaTU4YeCKOe BhIPAKEHUE;
- OpPUBOAMUTH TPUMEPHl NPAKTUYECKOTO  HCIONIB30BaHMUA  (U3MYECKUX 3HAHUH 00
SJICKTPOMAruHuTHBIX SABJICHUSAX,



- pemiath 3agaud, UCHONb3ys (u3nyeckue 3aKoHbI (3akoH Oma JuIs ydacTKa LeNH, 3aKOH
Jxoynsa - JleHua, 3aKOH MPSIMOJIMHEMHOTO PACHPOCTPAHEHUS CBETA, 3aKOH OTPAKEHUS CBETA,
3aKOH MPEJIOMJICHHSI CBETa) W (OPMYIIbI, CBS3bIBAIONINE (PU3NUYECKUE BEIMUMHBI (CHJIA TOKAa,
JJIEKTPUUECKOE HANpsDKEHUE, JJIEKTPUUYECKOE CONPOTHUBIEHHE, YAEIbHOE CONPOTHUBICHHE
BEIIECTBA, paboTa IEKTPUIECKOTO OIS, MOIIHOCTh TOKa, (POKYCHOE PACCTOSHUE U ONTHYECKast
CHJIa JIMH3bI, CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBl M 4YacTOTa cBeTa, (OPMYIIbI
pacueTa 3JIEeKTPUYECKOr0 COMPOTUBIICHUS IIPU N1OCIIE0BATEILHOM U NIApAJIIEIbHOM COEAMHEHUN
IIPOBOJIHUKOB): Ha OCHOBE aHaJM3a YCJOBHA 3a/ayM 3allUCBIBATh KPAaTKOE YCIOBUE, BBIICIATH
¢u3nueckue BETMYMHBI, 3aKOHBI M (OPMYJBI, HEOOXOAWMBIC ISl €€ PELICHHS, MPOBOAUTH
pacyeThl U OLIEHUBATh PEAIbHOCTh MOJIyY€HHOI'O 3HAUY€HUs (PU3MUECKON BEITUYMHBI.

Boinycknuk nonyuum 603mM03CHOCHb HAYUUMbCA:
- HCHOJb30BaTh 3HAaHUS OO0 DSJIEKTPOMArHUTHBIX SBJICHHUAX B IIOBCEAHEBHOM JKU3HU IS
oOecrieyeHns 0€30MaCHOCTH MPH OOPALIEHUH C NPUOOpPaMU M TEXHUYECKUMHU YCTPOHCTBAMH,
JUIl COXPAHEHHUs 37J0POBbs M COOJIOEHHSI HOPM 3KOJIOTHMYECKOIO MOBEIEHHUS B OKpY’Karollen
cpeze; MPUBOAUTD PUMEPHI BIMSHHS HIEKTPOMArHUTHBIX U3TyYCHUN Ha KUBBIE OPraHU3MBbI;
- paszauyaTh I'paHULbl IPUMEHMMOCTH (U3MUECKUX 3aKOHOB, IIOHMMAaTh BCEOOLIMI XapakTep
(GyHIaMEHTATBHBIX 3aKOHOB (3aKOH COXPAHEHHUs AIIEKTPHUYECKOTO 3apsija) M OrpaHUYEHHOCTh
UCIIOJIb30BAHUSI YaCTHBIX 3aKOHOB (3akoH OMa 1l ydacTka 1em, 3akoH Jpxoymst - JleHna);
- HCIIOJIb30BaTh MPUEMBI TOCTPOCHUS (PU3MUYECKUX MOJENeH, IMoucka u (HOPMYITHPOBKH
JI0Ka3aTeIbCTB BBIABUHYTHIX TUIIOTE3 M TEOPETUYECKUX BBIBOJOB HAa OCHOBE SMIIMPUYECKU
YCTaHOBJICHHBIX (DaKTOB;
- HaXO/UTh aJIeKBAaTHYIO MIPEUIOKEHHOM 3a1a4e (pU3nUecKyro MOJIellb, pa3periaTs NpoliaeMy Kak
Ha OCHOBE WMEIOIIMXCS 3HAHMH OO0 JIEKTPOMArHUTHBIX SBJICHUSX C HCIOJIB30BAaHHEM
MaTeMaTHYECKOro anmnapaTa, Tak 41 Ipyu HOMOILM METOJIOB OLICHKH.

Keanmoewie agnenusa. Boinycknuk nayyumes:
- pacro3HaBaTh KBAHTOBbIE SIBJICHHUS U OOBACHATH Ha OCHOBE MMEIOIIMXCSI 3HAHUN OCHOBHBIE
CBOWCTBA WMJIM YCJIOBHS NPOTEKAHUs AITUX SIBJICHWW: €CTECTBEHHAs M HCKYCCTBEHHAs PaJuo-
aKTUBHOCTb, O -, B - U Y - U3 Iy4€HUs, BOSBHUKHOBEHHUE JINHEHUATOr0 CIIeKTpa U3Iy4YeHUs aTOMa;
- ONHUCHIBATh M3yUYCHHBIC KBAHTOBBIC SIBIICHUS, HMCIIONB3Ys (DU3NYECKHE BEIMYMHBI: MAacCOBOE
YHCII0, 3apsI0BOE YMCIIO, epUo]] NOodypacnaaa, s3Heprus (OTOHOB; MPH OMUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3UYECKUN CMBICI HCIIOJIB3YEMbBIX BEIUYMH, WX OO0O03HAUYEHUS W EIMHUIIBI
U3MEpPEHUs; HaXOJIUTh (OPMYIJIbI, CBSA3BIBAIOIINE JAHHYIO (PM3UYECKYIO BEJIMYMHY C IPYTHMHU
BEJIMYMHAMH, BBIYHCIISIT 3HAYCHNE (PH3UUECKON BEITMYHMHEI;
- aHaJM3UPOBATh KBAHTOBBIC SBIICHMS, MCIIOJB3Ys (U3NYECKHE 3aKOHBI M IOCTYJIAThI: 3aKOH
COXpaHEHHsI DSHEpPrHH, 3aKOH COXPAaHEHHsS JJIEKTPUYECKOTO 3apsiaa, 3aKOH COXpaHEHUS
MaccoBOTO 4YHCJa, 3aKOHOMEPHOCTH M3JIydyeHHs M TMOIJIOUIEHHsS CBeTa aToOMOM, INpPH 3TOM
pa3uyaTh CIOBECHYIO (POPMYITHPOBKY 3aKOHA U €r0 MAaTEMaTHYECKOE BBIPaKCHNE;
- pa3iauyaTh OCHOBHBIE NMPHU3HAKU IUIAHETAPHON MOJENN aTOMa, HYKJIOHHOW MOJEIH aTOMHOI'O
A1pa;
- TPUBOIUTH NPUMEpPbl NPOSBIEHUS B TPUPOAE M TNPAKTUUYECKOTO HCIOIb30BaHUSA
PaInoaKTUBHOCTH, SIIEPHBIX M TEPMOSIIEPHBIX PEAKIINH, CIEKTPaITbHOTO aHAIN3A.

Boinycknuk nonyuum 603M03CHOCHb HAYUUMbCA:
- UCTIOJIH30BATh TOJTYYCHHBIC 3HAHHS B IMOBCETHEBHOM JKM3HU TPH OOpaIIeHUH ¢ IpuOopaMu U
TEXHUYECKUMHU YCTPOMUCTBAMHU (CUETYMK MOHU3HPYIOIIMX YaCTHUI, JO3UMETP), ISl COXpaHEHUS
3JI0pOBBS U COOJIIO/IEHNS] HOPM DKOJIOTHUYECKOTO MOBEACHUSI B OKpY KaloLleil cpee;
- COOTHOCHUTb SHEPIUIO CBSA3U aTOMHBIX sJIep C Je(PEKTOM MACCHI;
- IPUBOANTH TIPUMEPHI BIIUSHUS PAAHMOAKTHBHBIX U3TY4YCHUI Ha JKUBBIC OPTaHWU3MBI, TOHUMATh
NPUHIUI JEHCTBUS JO3UMETPa U Pa3IN4aTh YCIOBHUS €0 UCTIOIb30BAHUS;
- TOHMMAaTh JKOJOTWYECKHE TPOOJEeMbl, BO3HUKAIONIME TIPU WCIIOJIB30BAaHUH aTOMHBIX
AIIEKTPOCTAHLUH, U YT PEIIEHHsI 3TUX MPOOJIEM, EPCIEKTUBBI UCIIONIb30BAaHUS YIIPABIISEMOT0
TEPMOSIEPHOTO CHHTE3A.

Inemenmul acmponomuu. Boinycknuk nayuumes:



- YKa3bIBaTh HAa3BAHUA IJIAHCT ConHeuHOH CUCTCMBI; pa3JindaTb OCHOBHBIC NPU3HAKKU CYTOYHOI'O
BpalicHus 3BE3JTHOT'O He6a, JBWXKCHUA .HYHBI, COJ'IHI_[a U IIJIAHET OTHOCHUTCIIBHO 3BE3/1,

JlaGopaTopHbie

Ne /i1 | Pasmenst Conepxxanue
A AP paboThI

9 kjacc

- IOHUMAThb paSJ'II/I‘-II/IH Me>1<z[y FCHHOHGHTPHHGCKOﬁ nu FCOHCHTquGCKOﬁ cucreMmamMu MI/Ipa,
Boinycknuk nonyuyum 603M0MCHOCHIb HAYUUMbCA:

- YKaSI)IBaTI) O6HII/I€ CBOﬁCTBa U OTJINYHA IIJIAHCT 3€MHOI\/'I l"pyr[l'[I)I U IJIaHET-TUTAHTOB, MalJlbIX

ten ColHeYHOW cucTeMbl M OOJBIIMX IUIAHET; MOJh30BAaThCS KAapTOW 3BE3MHOTO Heba mpu

HaOMIOEHUSIX 3BE3IHOT0 HeOA;

- pa3nuyaTh OCHOBHBIE XapaKTEPUCTUKU 3Be3] (pa3Mmep, LIBET, TEMIEpaTypa) COOTHOCUTH IIBET

3BE€3/IbI C €€ TEMIIEPATYPOH;
- pas3jn4daTrhb r'HIIOTE3bI O MPOUCXOKIACHUN CoJIHEYHON CHCTEMBI.

2. Conep:xanue yueOHOro nmpeamera, Kypca



Ckopoctb 3ByKa. BricoTa, TemMOp ¥ TpOMKOCTBH
3BYKa. 9X0. 3ByKOBOI PE30HAHC.

MarepuasiibHass ~ TOYKA. Cucrema  orcuera. | 1. McciaenoBanue
[Tepememenne.  CKOpPOCTh  MPSIMOJIUHEHHOIO | paBHOYCKOPEHHOTO
= paBHOMEpHOTOo  JABWKeHUA.  [IpsMonuHeiiHoe | IBHXKeHUs O6e3
%f; PaBHOYCKOPEHHOE JIBIKEHUE: MTHOBEHHAs | Ha4aJIbHOM CKOPOCTH.
)E, A CKOPOCTb, yCKOpeHHe, mnepemernienue. ['paduku | 2. U3mepenue
o = | 3aBHCMMOCTH  KHHEMATHYECKHX BEJIHYMH OT | YCKOPEHHUS
g 8 BPEMEHH MPU PAaBHOMEPHOM M PAaBHOYCKOPEHHOM | CBOOOJHOTO MaeHUSI.
s = IBKEHUH. (OTHOCHUTEIBHOCTh MEXaHUYECKOTO
25 TTBUKEHUS.
E E ['eonieHTpHYECcKas ¥ TETUOLEHTPHYECKAS CUCTEMBI
¢ = | mupa. MHepumanabpHas cucreMa OTCYETA. 3aKOHBI
3 Hpiotona. CoOonmnoe mnaaenue. HeBecoMocTs.
3aKOH BCEMHUPHOIo TAroreHus. Mmmynbc. 3akoH
COXpaHCHHS UMITYJIbCa. PEakTHBHOE JIBHIKEHHE.
Konebarenbnoe npmxenue. Konebanus rpysza na | 3. UccnenoBanue
w IpYXKHUHE. CBobOo1HBIE Kosie0aHusl. | 3aBUCUMOCTH I1epuo/ia
= —~ | Konebarenpnas cucrema. MasTHUK. AMIUIMTY/A, | ¥ Y4CTOThI CBOOOIHBIX
S \Z nepuoj, dacrora koyieOanwii. [IpeBpamieHue | KojeOaHM MasTHUKA
%:« SHEPruM  MpU  KONEOATeTbHOM  JBUKCHHH. | OT AJTUHBI €0 HUTH.
= ¥ | 3aryxasoume KoneOanus. BeinyxeHHbIe
S & Kosie0aHusl. Pe3onanc. Pacmipoctpanenue
§ E Kosiebanuii B ympyrux cpenax. Ilomepeunsie u
= MPOJOTbHBIE BOJHBL. [[nHa BoaHBL. CBS3b ATUHBI
< ; BOJHBI CO CKOPOCTBIO €€ pacmpoCTpaHEHUs W
§ nepuofoM  (4actotoif).  3BYKOBBIE  BOJIHBI.

DnekTpoMarauTHoe 1mose (27 1)

OpnHOpoIHOE M HEOJHOPOJHOE MAarHUTHOE TIOJIE.
Hanpasinenue Toka W HampaBiIeHHME JIMHUHA €ro
MarHutHoro  moins.  IIpaBunmo  OypaBumka.
OO6Hapy:xeHrne MarautHoro nouist. I[IpaBusno nesoi
pyku. MHAyKIMS MarHUTHOrO 1ojis. MarHuTHBII
notok. OmbiTel  @apazes. DJAEKTpOMarHUTHas
nHAyKnua. HanpaBieHue MHIYKIMOHHOIO TOKa.
IIpaBuno Jlenua. SIBneHue  CaMOMHIYKLIMU.
IlepemeHnHBI TOK. ['eHEpaTOp MEPEMEHHOTO TOKA.
[TpeoOpa3oBaHus FHEPTUU B IIEKTPOr€HEPATOPAX.
Tpanchopmarop.  Ilepemaua  anekTpuyeckoit
DHEPrUM Ha PACCTOSIHME. OJIEKTPOMAarHUTHOE
nosie. OJEKTpOMarHUTHbIE BOJHBL. CKOpOCTh
pacupoCTpaHEHUss  DJIEKTPOMAarHUTHBIX  BOJIH.
BiusHMe DNEKTPOMATHUTHBIX M3JIyYEHUH HaA
XKHUBBIE OpraHu3Mbl. KomeOaTenbHBIA KOHTYD.
[TomyueHne  SJEKTPOMArHUTHBIX  KOJIOaHMI.
IIpyHUUIBI  paguoOCBsA3M U TEIEBUACHUS.
DJIeKTpOMarHuTHas npuponaa CBETa.
IIpenomnenue csera. Ilokasarens mperomieHUs.
Hucnepcus cera. LBera Ten. Tumbl onTUYeCKUX
crekrpoB. [loryonieHne M HCIyCKaHue CBeETa
aTOMaMH. [Tpoucxoxnenue JIMHEeNYaThIX
CIIEKTPOB.

4. U3ydyeHue sIBICHUS
3JIEKTPOMAarHUTHOM
WHYKITUH.

5. HaGmronenne
CINIOIIHOTO H
JIMHEHYaThIX
CIIEKTPOB
UCITYCKaHUS.




CrtpoeHue aTomMa 1 aTOMHOTO siapa (21 )

PannoakTMBHOCTh Kak CBUIETENBCTBO CIOKHOIO
CTpOCHHUsI aTroMoB. Aunbda-, Oera- W ramma-
manydenuss.  Omnwitel  Pesepdopma.  SAnepnas
MOJieJb aroMa. PanuoakTUBHBIE IpeBpallleHus
aToMHbIX sgep. CoxpaHeHue 3apsgoBOro H
MaccoBOI'O 4YMCENl HpPU SAEPHBIX PEaKLUAX.
OKCIIEpUMEHTAIbHbIE ~ METOJbl  MCCIIEI0BAHMS
yacTull. [IpOTOHHO-HEUTPOHHAST MOJEIb SApA.
@u3nyuecKnil CMBICI 3apsA0BOrO M MacCOBOIO
yucen. M3oromnel. [IpaBuna cmemenus as ainbda-
u GeTa-pacnaja npu SACPHBIX peakluax. JHeprus
CBs3M yactull B sape. Jlenenue spep ypana.

[lenmnas  peakuusi.  SlmepHas ~ SHEpPreTUKA.
Okonoruyeckue MpoOiIeMbl pabOTHl  ATOMHBIX
AJIEKTPOCTAHIIUH. Jo3umeTpusi. [Tepuon

nojlypacnazsa. 3akoH paJuOaKTUBHOTO pacnaja.
BnusiHue pagnoakTUBHBIX W3JIy4EHUH Ha KUBBIC
opranusmsl. TepmosinepHnas peakuus. McTtounuku
sHeprun CoJIHIIA U 3BE3]I.

6. 3mepenue
€CTECTBEHHOI'O
paananuoHHoro GoHa
JIO3UMETPOM.

7. I3ydyeHue neneHust
sipa aroma ypasa Io
dboTorpaduu TPEKOB.
8. Ouenka nepuoaa
noJjrypacrnaja
HAXOISIIUXCS B
BO3/yX€ MPOJTYKTOB
pacnasa rasa pajoHa.
9. U3yuenue TpekoB
3apSHKECHHBIX YACTHII
10 TOTOBBIM
¢dororpadusm.

Cocras, cTpoeHue u npoucxoxaenne ConHeuHou

= wOS

S5 € _|cucremsl. Ilmanersl u Mansie Tena CoaHEYHOM
§ g 0:)5: cuctembl. CTpoeHHE, HU3Iy4YE€HUE U HBOJIOLUA
8 2 8 7| Comnua n 3Be3n. CrpoeHME U IBOJHOLMS
O © M | BeeneHHou.

BeimonHenne y4eOHBIX 3alaHUi, TPeOYIOUIHX

2 W JEMOHCTpaLUH KOMIIETEHTHOCTEH,
E = — | XapaKTepu3yIOmuX €CTECTBEHHO —  HAYIHYIO
g %{ § TPaMOTHOCTB.

S £ en Pemenne pacy€THBIX 3a7ad, NPEANIOIararlux
S S | ucnonb3oBaHue dusngeckoit MOJIENH u
© OCHOBAaHHBIX HA  COACPXKAHMM  Pa3JIMYHBIX

pa3zenoB Kypca GU3UKU.

Wrorosas koHTposibHas padora (1 u)

OO ~NNOT D WDN P

IIpoexkTHast NeATEJIBHOCTH

. @uznyeckue npudOpsl BOKPYT HAC.

. PU3NYECKUE SBICHUS B XyJ0)KECTBEHHBIX IIPOU3BEICHUSAX.

. HoGeneBckue naypeatsl B 0071aCTH (PU3HKH.

. EnMHULIBI M3MEpPEHNs B Pa3HBIX CUCTEMAX.

. 3apo’kJIeHNe U pa3BUTHE HAYYHBIX B3IJIAIOB O CTPOCHHUH BEILIECTBA.
. Aucdys3us Bokpyr Hac.

. Y IuBUTENLHBIE CBOMCTBA BOJILL.

. IHepuus B )KU3HU 4EIOBEKA.

. [ImoTHOCTH BemecTB Ha 3emie U Ipyrux miaHerax COJHEYHOM CHUCTEMBI.

10. Cuiia B HamMX pyKax.

11. Vicnonb3oBanue sHeprun ComHIa Ha 3eMIie.
12. AmMopdHbIe Tena U uX IUIaBIeHHUE.

13. OGpa3oBaHme POCHI, HHES, CHETa, JTOXKIS.
14. KpyroBopoT BOJibI B TPUPO/IE.




15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

26.
27.

28.
29.
30.

Bunel Temionepenaun B NpUpoae U TEXHUKE.

N3menenre BHyTpeHHEH YHEPTUHU TIPU COBEPIIICHUN PaOOTHI.
H3rorosiieHHE 3JIEKTPOCKOIIA.

XuMUYecKoe JeCTBIE 3JIEKTPUUECKOTO TOKA U €ro UCIOIb30BaHUs B TEXHUKE.
Hcropusi pa3BUTHS 3JEKTPUUECKOTO OCBELIEHUS.

Ouku, 1aTbHO30PKOCTh U OJIU30PYKOCTb.

Pacuer ckopocTu IBUKEHUS TPAHCIIOPTA U TOPMO3HOI'O ITYTH.
VYbTpa3zByk U HHGPa3BYK, UX BIUSHUE HA YETIOBEKA.

Poinb ynpTpa3Byka B OMOJIOTHH ¥ MEIHIIMHE.

DREeKTpUUECKUN CrI0cOO OUUCTKH BO3/IyXa OT MBLIH.

IIpumeHeHre MarHUTOB B MEIULIMHE.

CriocoObl 5KOHOMHH AJIEKTPOIHEPTUH.

DKosorndyeckue npo0IeMbl SAEpHON YHEPTETUKY.

[Ipo6ieMbl KOCMHYECKOTO MyCOopa.

MupoBble TOCTUKEHUS B OCBOEHUU KOCMHUYECKOTO IIPOCTPAHCTBA.
JIyna — cnyTHHK 3eMIIH.



3. TemaTnyeckoe MNJIAHUPOBAHHE

9 Ki1ace
1. 3akoHsl 29 | 1. OcHOBBI 13 | PaccuutsiBaTh MyTh U [TatpuoTuueckoe
B3aUMO/JICICTBUSA KHHEMaTUKH CKOpOCTb IIpU BOCIIUTaHHE,
U JIBUKCHUS TET PaBHOYCKOPEHHOM 3CTETUYECKOE
JIBYDKEHUH Tela. BOCIIUTaHHE,
N3mepaTs yckopeHue LIEHHOCTHU
CBOOOJHOIO MaJeHUs. | HAY4HOTr'O
2. OCHOBEI 12 | Ompenensats NIO3HAHUS,
JTUHAMUKH PO IEeHHBIN TyTh U TPYZOBOE BOCIIUTaHY
YCKOpEHHUE IBUKEHUS | U MPO(EeCcCHOHANBHO
TeJla 1o rpaduky caMooIIpe/ieNIeHue.
3aBHCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO
3. Mmmyiee 4 | npsamonuueiisoro
JIBYDKEHUS Tea OT
BpPEMEHH.

BoruucnsaTe yckopenue
TEja, CUIEL,
JEHCTBYIOILME HA TEJO,
WJIM MAcCy Ha OCHOBE
BTOPOTO 3aKOHA
Hrrotona.
DKCIepUMEHTAIBHO
HaXOJUThb
PaBHOACHCTBYIOLIYIO
JIBYX CHIJL.
HccnegoBathb
3aBUCHMOCTH CHIIBI
TPEHHUSI CKOJIbKEHUS OT
TIOIIa TN
COIIPUKOCHOBEHUSI TEII U
CUJIBI HOPMAJIbHOTO
JIaBIICHUS.

N3mepsaTs cuisl
B3aUMOJICVCTBHUS IBYX
TEIN.

N3mepsaTs cuny
BCEMUPHOTO TATOTEHHUS.
[IpuMeHATH 3aKOH
COXPAHEHUS UMITYJIbCA
JUISL pacyeTa
pe3yJIbTaToOB
B3aMMOJECHCTBHS TEl.




2. Mexanuueckue
KoJIe0aHus u
BOJIHBI. 3BYK.

16

1. Mexanunueckue
BOJIHBI

2. Mexannueckue
BOJIHBI. 3BYK.

OOBACHATD MpoIIeCC
KosebaHuii MasiTHUKA.
HUccnenosarts
3aBUCUMOCTH IIEpHOJIa
KoJIEOAHHMH MasTHHKA
OT €ro JJIMHEL U
aAMILTUTY b
KoJIeOaHHIA.
Boraucnsates ayuny
BOJIHBI 1 CKOPOCTh
pacrpocTpaHeHHUs
3BYKOBBIX BOJIH.
HUccnenosarts
3aKOHOMEPHOCTHU
KoJIeOaHui Tpy3a Ha
IPYXHUHE.
DKCIEepUMEHTATBHO
OTIPECIISATH TPAHUIIBI
YaCTOTHI CIIBIIUMBIX
3BYKOBBIX KOJICOaHUH.

OcTeTHdecKoe
BOCIHUTAHUE,
LIEHHOCTH
HAy4YHOT'O
MMO3HAaHHA,
AKOJIOTHYCCKOC
BOCIIUTAHUE.

3. DnekTpo-
MarHUTHOE I10JIC

27

1. MarautHoe
oJie

13

2. DneKTpo-
MAardmuTHBIC
BOJIHBI

14

DKCIepUMEHTAIBHO
M3y4arh SIBJICHUS
MardauTHOTO
B3aUMOACUCTBHUS TEIL.
N3yuars sBieHUs
HaMarHHYMBaHUS
BEIIECTBA.
HccnenoBaTh AelicTBHE
3JIEKTPUYECKOI0 TOKA B
MPSMOM IIPOBOJTHUKE
Ha MarHUTHYIO
CTpENKY.
OOHapyXHUBaTh
JIeHCTBHE MAarHUTHOTO
T10JIS1 HA IPOBOJHUK C
TokoM. OOHapyK1BaTh
MarHuTHOE
B3aHMOJICHCTBHE TOKOB.
N3yuaTe npuHIUI
IehCcTBHSA
AJIEKTPOJBUTATEIIS.

[TatpuoTnueckoe
BOCITUTaHUE,
LEHHOCTH
HAy4YHOTO
MO3HAHUS,
TPYZIOBOE U
npodeccuoHanbHOe
caMoONpeeNeHNe,
3KOJIOTUYECKOE
BOCITUTAHHUE.

4. Crpoenune
aToma u

21

1. Ctpoenue
aToma

N3mepsaTs
3JIEMEHTapHbIN

I'paxxmanckoe
BOCIIUTaHUE,




aTOMHOTO siApa 2. AtomHoe sipo | 14 | smekTpuueckuii 3apsaa. | MaTPUOTUYECKOE
HaoOmronnars BOCITMTaHUE,
JMHeHYaThie CIEKTPBI EHHOCTHU
n3nyuenus. HabmonaTe | HaydHOTO

Tpeku anb(da-yacTuil B | MO3HAHUS,

kamepe Buibcona. HKOJIOTUYECKOE
OO0cyxaath poOJIEMbl | BOCIIUTAHUE.
BITUSTHUS
PaAOaKTUBHBIX
W3Jy4YCHHUH Ha KUBbBIC
OpPTaHHU3MBI.
5. Ctpoenue u 5 | Crpoenue u 5 | HaGmogate u DCTeTUYecKoe
SBOJTIOIIHS HBOJIIOLIUSA IPUBOJUTH PUMEPHI BOCIHTAHUE,
Bcenennon Bcenennon W3MEHEHUS BUJA LEHHOCTH
3B€3JIHOr0 Heba B HAy4YHOTO
TEUEHUE CYTOK. MO3HAHUS,
CpaBHUBATH IUIAHETHl | DKOJIOTUYECKOE
3eMHOU TPYIIIHL; BOCIIMTAHUE.

IUTAHEThI-TUTaHTHI.
OOBsCHATH (pU3nUECKUe
IPOLIECCHI,
IPOUCXOJAIIUE B
HeJpax 3Be3/.

6. O6o6maromee | 3 | O6oOmiaromiee 3 | Ilpumenenue Lennoctu
HOBTOPEHUE MOBTOPEHUE HOJTYYEHHBIX 3HAHUH HAyYHOT'O
JUISl HAYYHOTO MIO3HAHUS,
00BSCHEHUS TPYI0OBOE BOCITUTAHH

(bU3MYEeCKUX SBICHUN B | U MPOPECCUOHAIBHO
OKpY’Kalollley MpUpoJIe | caMOOmpeieTeHue,

U MTOBCEIHEBHOU IKOJIOTUYECKOE
JKU3HH, a TaKXe BOCIHUTAHHE.
BBISIBJICHUC

(hU3HUECKUX OCHOB
psAla COBPEMEHHBIX
TEXHOJIOTUH.

Hrorosas 1 | Urorosas 1 | BoimonHATh yueOHbIE [HennocTH Hay4HOTO
KOHTPOJIbHAS KOHTPOJIbHAS 3aJaHusl, Tpedyromue MO3HAHUS.

paborta pabora JIEMOHCTpPALTHI
KOMIIETEHTHOCTEM,
XapaKTEepU3YIOMINX
€CTECTBEHHOHAYYHYIO
IrPaMOTHOCTb.

Pewrats pacu€rusie
3a/la4M, B TOM YHUCJIE
IIpeaIoJararoiye
WCIIOJIb30BaHNE
¢buznyeckoit Moaenu u
OCHOBaHHbIE Ha
CoJIepyKaHuU
Pa3IUYHBIX pa3fesioB
Kypca (QHU3UKH.




COI'JTACOBAHO

ITporoxon 3acenanust MO yuureneit
€CTECTBEHHO-MaTEeMaTHYECKOTO ITHKJIA
MBOY COHI Ne_ 8 MO KpsioBckuii paiion
oT «25» 08. 2024r. Ne 1

/Cesepenrok O.B./

COI'JTACOBAHO
3amectutenb aupekropa no YP

«

»

/H.A.JlammyeHnko/

2024r.
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