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1. Ilmanupyemble pe3yJbTaThl.

N3yuyenne pu3nku Ha ypoOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HAIIPABICHO HA JOCTHKCHHE

JMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTEbHBIX PE3yIbTaToOB. B pesynbraTe
n3yueHus PU3NKK Ha YpOBHE OCHOBHOTO 0011er0 00pa3oBaHus y o0ydaronierocst OyayT
c(OPMHUPOBAHBI CIIEIYIONINE JTNIHOCTHBIC PE3YAbTATHl B YACTH:

1) maTpUOTUYECKOrO BOCIHTAHHMS:

— IpOsIBJIEHUE UHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PU3MUECKOI HAYKH;

— LIEHHOCTHOE OTHOLIEHHE K IOCTUKEHHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpaXXIaHCKOI0 U JyXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUS:

— TOTOBHOCTH K aKTHBHOMY YYaCTHIO B 0OCYXKJIEHHH 0OIIECTBEHHO 3HAYUMBIX M 3THYECKUX ITPOOIIEM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUH (PU3UKH;

— OCO3HAaHHE BaXXHOCTU MOPAJIbHO-ITUUYECKUX NMPUHIIUIIOB B JESTEIBHOCTH YUEHOTO;

2) 3CTETUYECKOTO BOCITUTAHUSL:

— BOCHPUATHE ICTETUYECKUX Ka4eCTB (PU3NYECKOM HayKH: €€ rapMOHUYHOTO IOCTPOEHHUS, CTPOrOCTH,
TOYHOCTH, TJAKOHUYHOCTH;

3) IEHHOCTH HAYYHOTO MO3HAHMS:

— OCO3HaHHE [IEHHOCTU (PU3NYECKOM HayKH KaK MOIIIHOTO MHCTPYMEHTA MO3HAHUs MUPa, OCHOBBI
Pa3BUTHUS TEXHOJOTHN, BAXKHEWUILIEW COCTABISAIOIIEN KYIbTYpPHI;

— pa3BUTHE HAYYHOH JIF0003HATEIBHOCTH, HHTEPECA K UCCIIEIOBATENIbCKON AESITETbHOCTH;

5) dbopmupoBaHUS KyABTYPHI 3I0POBBS U IMOIIMOHATIBLHOTO OJIAT OOy HSI:

— OCO3HaHHE [IEHHOCTU 06e3011acHOro 00pa3a *U3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
BAYKHOCTHU ITPaBHJI OE30MIACHOTO MIOBE/ICHUS HA TPAHCIIOPTE, HA I0POrax, C AIEKTPUUECKUM U TEIJIOBBIM
000pyZOBaHUEM B JIOMAIIHUX YCIOBHSIX;

— c(pOpMHPOBAHHOCTh HaBbIKA pedIeKCUHU, IPU3HAHKE CBOETO IIPaBa Ha OIIMOKY M TaKOT'o e MpaBa y
JPYyroro 4ejaoBeKa;

6) TPyZIOBOTO BOCIIUTAHHUS:

— aKTMBHOE Y4acCTHE B PEIIEHUH IIPAKTUYECKUX 3a/1a4 (B paMKax ceMbH, 00pa30BaTeIbHOM

OpraHu3alu, Topoja, Kpas) TEXHOJIOTNYECKON U COLIMANbHOM HapaBICHHOCTH, TPEOYIOIINX B TOM
qucie U GU3NYECKUX 3HAHUM;

— MHTEpEC K IPAKTUYECKOMY M3YUEHUIO ITpodecchii, CBA3aHHBIX ¢ HUUKOM;

7) 3KOJIOrMU€CKOTO BOCIIUTAHUS:

— OpHUEHTalMs Ha IPUMEHEeHNEe (PU3MUECKUX 3HAaHUH 11 PELIeHUs 3a1a4 B 00JacTH OKpYXKaroIen
cpezbl, JIAHUPOBAHUS MTOCTYIKOB U OLIEHKU MX BO3MOKHBIX IOCIIEICTBUI AJIS1 OKPYKAIOLIEH Cpe/ibl;
— 0CO3HaHME ITI00ATBHOI0 XapaKTepa SKOJIOTHYECKUX TPO0IeM U ITyTel UX peleHus;

8) amanTanuy K U3MEHSIOUIMMCS YCIOBUSAM COLIMATIBHOM M IPUPOJHON Cpeibl:

— OTPeOHOCTh BO B3aUMO/ICHCTBUY NPH BHIIIOJIHEHUH MCCIEOBAHUI U IPOEKTOB (PU3NUECKOM
HaNpaBJIEHHOCTHU, OTKPBITOCTb OMBITY ¥ 3HAHUSAM JAPYTUX;

— IOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAaKTUUECKYIO JeSTeIbHOCTb;

— O0TpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHH, B TOM uuciie GOpMYJIUPOBATh UJIEH, TOHATHUS,
TUIOTE3bl O GPU3NYECKUX OOBEKTaX U SBJICHUIX;

— 0cO3HaHME Ae(UIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PU3MKH;

— IUITAHUPOBAHME CBOETO PAa3BUTHUS B MPHOOPETEHUH HOBBIX (PM3NUECKUX 3HAHUM;

— CTpeMJIEHHE aHAJIN3UPOBATh U BBISBIIATH B3aUMOCBSI3U IPUPO/IbI, O0IIECTBA M SKOHOMUKH, B TOM
qHcIie ¢ UCTOJIb30BaHUEeM (DPU3NYECKUX 3HAHUM;

— OLIEHKAa CBOUX JICUCTBUH C y4ETOM BIIMSHUS HAa OKPYXKAIOLIYIO CPEy, BOZMOKHBIX INI00ATBHBIX
IIOCJIEACTBUN.

METAIIPEAMETHBIE PE3VJIbTATHI

B pesynbraTe ocBOEHUS MporpaMmbl o (U3MKE Ha YPOBHE OCHOBHOI'O OOIIIEro 00pazoBaHUs y
oOyyaromerocst OyyT copMHUpPOBaHbI METaNpeIMETHBIE PE3yNIbTaThl, BKIIOUYAIOIINE TT03HABATEIbHbIE
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YHUBEpCAJIbHBIC YUeOHbIC EHCTBUS, KOMMYHUKATUBHBIE YHUBEPCAIbHBIC YUeOHbIE NeiCTBUS,
peryasTHBHBIC YHUBEPCATbHbIC YUeOHbIC ICHCTBHS.

[To3naBartenbHbIC yHUBEpCATIbHBIE YueOHbIe ieiicTBUS ba3oBbie tornyeckue AeicTBUS:

® BBISIBJISITH U XapaKTEPHU30BATh CYIECTBEHHbIE IPU3HAKH OOBEKTOB (SBJICHUN);

® YCTAHABJIMBATH CYIIECTBEHHBIN MPU3HAK KJIACCH(PUKALINU, OCHOBAHUS JUIst 0000IICHNS 1 CPABHEHUS;
® BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUUS B pacCMaTpUBaEMbIX (pakTax, JaHHBIX U HAOIIOACHUSX,
OTHOCSIIINXCS K (PU3UUECKUM SIBIICHUSIM;

® BBISIBJIATH IPUUMHHO-CJIEICTBEHHBIE CBSI3U IPU U3YUYEHUU (PU3NUYECKUX SBJICHUH U MPOLIECCOB, J€aTh
BBIBO/IBI C MCIIOJIb30BAHUEM JICAYKTHBHBIX U MHIYKTHBHBIX YMO3AKITIOUEHH, BBIIBUTATh TUTIOTE3HI O
B3aUMOCBSI35X (PU3NUECKUX BEJIINYUH;

® CaMOCTOSITEIIHLHO BBIOMpATh crIOco0 penieHus yaeOHo! (HU3NIecKoil 3a1auu (CpaBHEHNE HECKOJIBKHUX
BApUAHTOB pEIlIEHNUs, BEIOOp HanboIee MoAX0ISAIET0 C YYETOM CaMOCTOATEIbHO BbIIETIEHHBIX
KpUTEPUEB).

basoBble uccnenoBarenbckue AeCTBUS:

® 1ICII0JIb30BaTh BOMPOCHI KaK UCCIIEIOBATEIbCKUI HHCTPYMEHT ITO3HAHNUS;

® [IPOBOJIUTH 10 CAMOCTOSITENIbHO COCTaBICHHOMY IUIAHY OIIBIT, HECJIOKHbBIN (PU3NUECKUI
AKCIEPUMEHT, HEOO0IbILIOE HCCIeI0BaHNEe (PU3NUYECKOTO SIBICHHUS;

® OLIEHUBATh HA IPUMEHUMOCTD U IOCTOBEPHOCTh NH(POPMAIIUIO, TIOJYYEHHYIO B X0/I€ UCCIIE0BAHUS
WJIM 3KCTIEPUMEHTA;

® CaMOCTOSITENTFHO (POPMYIHPOBATH 00OOIIEHNS U BBIBOJIBI 10 pe3ysibTaTaM MPOBEAEHHOTO
HaOJI0/ICHUS, OTIBITA, UCCIIEIOBAHMS,

® [IPOTHO3MPOBATh BO3MOXKHOE JajibHEIIee pa3BUTHE PU3NYECKUX POLIECCOB, a TAKXKE BHIIBUTATh
MIPENIOJIOKEHNUS 00 X PA3BUTHH B HOBBIX YCIOBUSIX U KOHTEKCTAaX.

Pabora ¢ uadopmariuei:

® IPUMEHATH Pa3IMUHbIE METO/Ibl, HHCTPYMEHTHI U 3alIPOCHI P MOUCKE U 0TOOpe MHPOPMALIUU HITHT
JAHHBIX C Y4ETOM TMIPEAIOKEHHOW yueOHOH (DPU3MIECKO 3a1auH;

® aHAIM3MPOBAThH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(POPMAIINIO Pa3IMYHBIX BUAOB U (OpM
IIPEJCTABIICHMUS;

® CaMOCTOSITEIbHO BBIOMPATh ONTUMANIBHYIO (POPMY IIPECTABICHHS HH(POPMALMK U UIUTIOCTPUPOBATH
pelaeMble 3a1a41 HECJIOKHBIMU CXEMaMH, IarpaMMaMu, MHOU rpadMKoi U UX KOMOMHALIUSAMH.
KoMMyHHKaTHBHbBIE YHUBEPCATIbHBIE YU€OHbIE ICHCTBUA:

® B X0JIe 00CyXkAeHus yueOHOro MaTepuaia, pe3yibTaToB JIAO0OPAaTOPHBIX PadOT U MPOEKTOB 3a/1aBaTh
BOIIPOCHI 110 CYILIECTBY 00CYK1aeMOM TEMbI U BbICKa3bIBaTh UJIEH, HAllEJCHHbIC HA PEILICHUE 33aJau U
noJiep>kaHue OnaroxenaTeaIbHOCTH OOLIEHHUS;

® CONOCTABJIATh CBOU CY)KJEHHUS C CY)KICHUSMHU JPYTUX yYaCTHUKOB AMajora, 0OHapyXKUBaTh
pas3nuyKe U CXOJCTBO NO3ULIUH;

® BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

e 1yOJIMYHO NPEICTABIATh PE3YJIbTAThl BBINOJIHEHHOTO (PM3MUECKOr0 OMbITA (3KCIIEPUMEHTA,
UCCIIEIOBAHUS, [IPOCKTA);

® [IOHMMATh U UCHOJb30BATh NPEUMYILECTBA KOMAaHAHON U UHAMBUAYAJILHONW pabOThI IPU PELIEHUN
KOHKPETHOW (pU3n4ecKoil MpooiieMbl;

® [IPUHUMATh LIEJIM COBMECTHOM JIEATEIBHOCTH, OPraHM30BBIBATh JEHCTBUSA 10 €€ TOCTHKEHUIO:
pacrpesesiaTh PoJIH, 00CYKIAaTh MPOLECCHl U PE3YJIbTaThl COBMECTHON paboThl, 00001aTh MHEHHS
HECKOJIbKUX JIFOJIeH;

® BBINIOJIHATH CBOO YacTh PabOTHI, JOCTUTast KAYECTBEHHOTO PE3yJIbTaTa [0 CBOEMY HAIPaBICHUIO U
KOOPAMHUPYS CBOU JICHCTBUSA C IPYTUMU YJI€HaMU KOMaH/bl;

® OIICHMBATh KAYE€CTBO CBOETO BKJIA/1a B OOIIUI MPOIYKT O KPUTEPHUSIM, CAMOCTOSITEIBHO
c(OpMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJCHUCTBUS. PerynsTuBHbIE yHUBEpCAIbHbBIE YUeOHbIE
nevicteus CaMOOpraHu3anus:

® BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYaLUsX, TPEOYIOMIMX JUIS pereH s (pU3nuecKux
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3HAHUI;

® OPUEHTUPOBATHCS B PA3JIMYHBIX OAX0aX IPUHATHS pelIeHUH (MHAUBUYaIbHOE, IPUHITHE

peLlIeHUs B IpyIIe, IPUHITHE PELLICHUI TPYIIIOit);

® CaMOCTOSITEIILHO COCTABIISATH aJITOPUTM perieHHst (PU3NIECKOM 3a/1a4M WM TUIaHA UCCIIEIOBAHUS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATH Mpe/ijiaraeMble
BAPUAHTHI PELLICHU;

e Jies1aTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a penieHrne. CaMOKOHTPOJIb, SMOLMOHAIBHBIA HHTEIUICKT:
e J1aBaTh AJCKBATHYIO OLIEHKY CUTYAllMM U IPeUlararh IIaH €€ N3MEHEHUS;

® O0BSACHATH MPUYUHBI TOCTUKECHUS (HEIOCTIDKEHHS) PE3YJIbTAaTOB JCITEIBHOCTH, AaBaTh OLICHKY

pHOOPETEHHOMY OTIBITY;

® BHOCUTb KOPPEKTUBBI B IEATEIBHOCTD (B TOM YHCIIE B XOJ1 BBIIOJIHEHUS (PU3NUECKOIO UCCIIEJOBAHUS

WM POEKTa) HA OCHOBE HOBBIX OOCTOSITENILCTB, U3MEHUBIIMXCS CUTYal[Mil, YCTAHOBJIEHHBIX OLIHOOK,

BO3HUKIIUX TPYIHOCTEH;

® OLICHMBATh COOTBETCTBUE PE3YJbTATA LEIU U YCIOBUSIM,;

® CTaBUTH c€0sl HA MECTO IPYTOro YeJI0oBEeKa B XOJ€ CIIopa WM JUCKYCCUU HA HAYYHYIO TEMY,

ITIOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTHUKY JPYIroro;

e IpU3HABaTh CBOE MPaBO Ha OMIMOKY MpHU pelIeHNH (PU3NUECKUX 3a7a4 WIN B YTBEPXKACHUAX Ha

Hay4HbIE TEMBI ¥ TAKOE K€ IIPABO JPYroro.

BbINyCKHUK HAYy4YHTCS:

e coOnroaTh MpaBuiia 0€30MACHOCTH U OXpaHbl TPyAa MpH paboTe ¢ y4eOHbIM U
1abopaTopHBIM 000PYI0OBAHUEM;

® TIOHMMATh CMBICII OCHOBHBIX (DU3MYECKHX TEPMHUHOB: (PH3HUECKOE TEIO, (PU3UIECKOE
sBJIeHHE, (U3NYECKasi BEIMUNHA, CAUHULIBI U3MEPEHHUS;

® pacrno3HaBaTh NPOOJIEMBl, KOTOPbIE MOXKHO PEIIUTh MPH NOMOIIHU (PU3HUECKHX METOJIOB;
aHAJM3UPOBATh OT/ICJIbHBIE TAIIBI IPOBEACHUS MCCIEIOBAHNN U MHTEPIPETUPOBATH PE3YJIbTaThI
HaOJIIOJICHUI U ONBITOB;

® CTaBUTh ONBITHI 10 UCCIETOBAHNIO (U3NYECKUX SBICHUN WM (PU3MUECKUX CBONCTB Tel
0€3 UCITOJIH30BAHUS MPSAMBIX H3MEPEHUH; TIPH 3TOM (HOPMYITHUPOBAThH TPOOIEeMy/3a1ady yueOHOTO
HKCIEPUMEHTA; COOMpaTh YCTAHOBKY U3 IPEJIOKEHHOI0 000PY10BaHMsI; IPOBOAUTH OIBIT U
(bopMynHUpOBAThH BHIBOJIBI.

IIpumeuanue. [Ipu npoBeaeHuu ncciaeg0BaHus GU3NUYECKUX ABJICHUNH N3MEPUTENIbHBIE
IpUOOPHI UCTIOJIB3YIOTCA JIMIIb KaK JaTYUKU U3MEPEHUs (PU3NYECKUX BETMUYMH. 3alUCH TOKa3aHUH
IPSIMBIX U3MEPEHUI B 3TOM cilydae He TpeOyercs.

® [IOHMMATh POJIb SIKCIIEPUMEHTA B MIOJIyYEHUH HAyYHOU HH(OpMALIH;

® [IPOBOAMTH NPsAMbIE U3MEPEHUS HU3NUECKUX BEIUYHH: BpEMsl, PACCTOSHUE, Macca Tea,
o0beM, cuiia, TeMIlepaTypa, aTMochepHOe AaBICHHE, BIAXXKHOCTb BO3/1yXa, HAIIPsDKEHHE, CUJla TOKA,
panuanoHHbIN QOH (C UCIOJIb30BaHUEM J03UMETpa); IPU ITOM BBIOMpATh ONTUMAIIBHBINA CIIOCO0
M3MEPEHHUs U UCHOJIb30BaTh IPOCTEHUIIINE METOAbI OLIEHKH MTOTPEIHOCTEH U3MEPEHU.

[Ipumeuanue. JIro6as yueGHast mporpamma J0JKHa oOecrieyrBaTh OBIaileHUE IPSIMbIMU
U3MEPEHUSMH BCEX MEPEUUCICHHBIX (PU3NYECKUX BETUUUH.

® [IPOBOAMTH MCCIIEOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BETMYUH C UCITIOJIb30BaHUEM
NPSIMBIX U3MEPEHUI: IPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3yabTAThI
MOJTy4EHHOH 3aBUCUMOCTH (PM3UUECKUX BEIUYHH B BUJIE TAOIHIL U rpauKOB, J1eN1aTh BHIBOIBI IO
pe3yibTaTaM HCCIeI0BaHUS;

® [POBOJNUTH KOCBEHHBIE U3MEPEHHs (PU3NYECKUX BETMYUH: TPU BBIIIOJTHEHUN U3MEPEHHN
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEIysl PeI0KEHHOW HHCTPYKIIUH, BBIYUCIATh
3HAa4YeHHE BEJIMYMHBI U aHATM3UPOBATh NOJYYEHHBIE PE3YJAbTAThI C YYETOM 33JaHHOW TOYHOCTH
U3MEPEHUN;

® aHAIM3MPOBATH CUTYALUU MPAKTUKO-OPHUEHTHPOBAHHOTO XapaKkTepa, y3HaBaTh B HUX



MPOSIBJICHUE U3YUYEHHBIX (PU3NYECKUX SBJICHUH MM 3aKOHOMEPHOCTEN M IPUMEHSTH UMEIOLTHECS
3HAHUS JUISl UX OOBSICHEHUS],

® [IOHMMATh MPUHIIMITEI JICWCTBUS MAIIMH, TPHOOPOB U TEXHUYECKUX YCTPOUCTB, YCIOBHS
ux 0€30M1acHOTO MCIIOJIb30BAaHMsI B TOBCEJHEBHOM KU3HHU;

® JCIOJIb30BaTh P BBIIIOJIHEHUH YU€OHBIX 337a4 HAyYHO-IOMYJISIPHYIO JIUTEPATYPY O
(bU3NYECKUX SABICHUSX, CIIPABOYHbIE MaTepHaIIbl, pecypchl IHTEepHET.

BbInyCKHHK MOJIyYUT BO3MOKHOCTH HAYYHMThHCH:

® O0CO3HABATh LIEHHOCTh HAYYHbIX UCCIIEOBAHUM, poJib (PU3UKHU B pACIIUPEHUU
IIPEJCTaBICHUN 00 OKPYXKAIOIEM MHUPE U €€ BKJIAJ] B YIyUIIEHUE KaueCTBa KU3HU;

® JCIOJIb30BaTh MPUEMBI IOCTPOCHHUS (PU3UUECKUX MOJENEH, TorcKa U (OPMYIUPOBKU
JI0Ka3aTeJIbCTB BBIBUHYTHIX TUIIOTE3 U TEOPETUYECKUX BBIBOIOB HA OCHOBE SMIIMPUUECKU
YCTaHOBJIEHHBIX (PaKTOB;

® CpaBHMBATh TOUHOCTb U3MEPEHUS PU3NYECKUX BEIMUUH MO BETMUYNHE UX OTHOCUTEIbHON
MOTPEIIHOCTH MPH MPOBEIEHUU NPSIMBIX U3MEPEHUIA;

® CaMOCTOSITEJIbHO MPOBOJUTH KOCBEHHBIE U3MEPEHNUS U UCCIIEA0BaHUs (PU3NUECKUX
BEJIMYMH C MCTIOJIb30BAHUEM Pa3IMUHBIX CIIOCOOOB U3MEPEHUs (PU3NYECKUX BEIUYNH, BHIOUPATh



CpeICTBa U3MEPEHHSI C YIETOM HEOOX0IMMOM TOYHOCTH U3MEPEHUH, 000CHOBBIBATH BHIOOD
croco0a u3MepeHus, aJJeKBaTHOTO IMOCTaBICHHOH 3a71aue, TPOBOAUTH OIIEHKY TOCTOBEPHOCTH
MOJIyYECHHBIX PE3YJIbTATOB;

® BOCHpPUHUMATH HHPOPMAIHIO PU3UIECKOTO COJIEPKAHUS B HAYYHO-TIOMYISIPHON
JTUTEpaType U CPEACTBAX MACCOBON MH(POPMAITUHU, KPUTHIECKH OIEHUBAThH TIOJTYICHHYIO
nH(OPMALIHIO, aHATU3UPYS €€ COJIeP)KaHNUE U TaHHbIe 00 UCTOYHUKE WH(OPMAIINN;

® CO03/1aBaTh COOCTBEHHBIEC MMCHbMEHHBIC U YCTHBIE COOOIICHUS O (PU3UUECKUX SABJICHHUIX Ha
OCHOBE HECKOJIbKMX UCTOYHHKOB MH(OPMAITUH, COTIPOBOK/IAThH BBICTYIIJICHHUE MPE3CHTAIUCH,
YYUTBIBAsE 0COOCHHOCTH ayIMTOPUN CBEPCTHHKOB.

Mexannuyeckue siBJIeHUS

BbInyCcKHUK HAYYHTCSH:

® pacro3HaBaTh MEXaHUYECKUE SABJICHUS U OOBICHITh HA OCHOBE MMEIOIIUXCS 3HAHUI
OCHOBHBI€ CBOVMCTBA WJIN YCJIOBUS MPOTEKAHUS 3TUX SBJIEHUI: PABHOMEPHOE U HEPABHOMEPHOE
JBH>)KEHUE, PABHOMEPHOE M PABHOYCKOPEHHOE NMPSAMOJMHEUHOE IBUKEHNE, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBUKEHHUS, CBOOOHOE TTaJICHUE TeJl, PABHOMEPHOE JBUKEHHUE TTO0 OKPYKHOCTH,
WHEPIUS, B3aUMOJIEHCTBHUE TEJI, PEAKTUBHOE JBUKCHUE, TIEpeaada IaBJICHUS TBEPAbIMUA TE€IAMH,
KUJKOCTSMHU U Ta3aMu, aTMOC(hEpHOE J1aBlICHNE, TUIaBaHUE TEJl, PABHOBECHE TBEP/IBIX TET,
MMEIOIINX 3aKPETUICHHYIO0 OCh BpallleHus, KoJebaTelbHOe ABUKEHUE, PE30HAHC, BOJTHOBOE
JBUKEHHE (3BYK);

® ONHMCHIBATh U3yUYCHHBIEC CBONCTBA TEJ MU MEXaHWYECKUE SBJICHHS, UCTIOB3Ys (PU3UUECKHE
BEJIMYUHBI: TyTh, TIEpEMEIIEHUE, CKOPOCTh, YCKOPEHHE, TIEPHO/1 00pallieHus, Macca Tea,
MJIOTHOCTH BEIECTBA, CHUJIA (CHJIA TSHKECTH, CHJIa YIIPYTOCTH, CHJIa TPEHHS ), TaBJICHNE, UMITYJIbC
Tena, KHHeTHYeCKasi DHEPTusl, MOTCHIIMAIbHAS SHEPTUsl, MEXaHHUecKasi paboTa, MexaHUJIeCKas
MortrHocTh, KITJI mpu coBepiernn paboThl ¢ MCIIOIH30BAHUEM MTPOCTOTO MEXaHU3Ma, CHJIa TPCHHS,
aMIUINTY1a, IEPUOJ U YacTOTa KoJieOaHUM, AJTMHA BOJIHBI U CKOPOCTh €€ PaclpoCTPaHEeHHUsI; IPU
OTHMCAHUU MPABUIIBHO TPAKTOBATh (PU3NUECKUI CMBICT UCTIOJIb3YEMbIX BETUUYHUH, UX 0003HAYECHUS U
€IMHHULIBI U3MEPEHUS, HaX0AUTh (POPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3HUECKYIO BEJIMUHHY C
JIPYTMMHU BETUYMHAMU, BBIYUCIATH 3HAU€HUE (PU3NUECKON BETUUHUHBI;

® AHAJIM3MPOBATH CBOMCTBA TEJ, MEXAHUUYECKHE SIBJICHUS U IIPOLIECCHI, UCIIOJIb3YS
(bu3nyecKue 3aKOHBI: 3aKOH COXPAaHEHUS JHEPTUU, 3aKOH BCEMUPHOTO TATOTEHHUS, TPUHIIMIL
CYIIEPITO3HITNY CHII (HaX0XKACHHE paBHOACHCTBYOMIEeH cuibl), |, |1 u 11l 3akons1 HetoToHa, 3akoH
COXpaHEHUs1 UMITyJIbca, 3aKOH ['yka, 3akoH [lackais, 3akoH ApxuMena; pu 3TOM pas3inyaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U €r0 MaTEeMAaTUYECKOE BBIPAKEHUE;

® pa3MyaTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (PU3NYECKUX MOJIEJIei: MaTepralibHasi TOUKa,
MHEpLUaIbHas CUCTEMA OTCYETA,

e pemaTh 33/1a4M, UCHOJIB3Ys (PU3NUECKHE 3aKOHBI (3aKOH COXPAHEHUS SHEPTUH, 3aKOH
BCEMHUPHOIO TATOTEHUS, IpUHLMN cyneprniosuuuu cui, 1, I u 111 3akonsr HeroToHa, 3aK0H
COXpaHEHHUs UMITyJIbca, 3aKoH ['yka, 3akoH [lackains, 3akon Apxumena) u (OpMyIibl, CBSI3bIBAIOIINE
(dbuznueckue BeIHUnHBI (ITyTh, CKOPOCTh, YCKOPEHHUE, Macca Tela, INIOTHOCTh BEIIeCTBa, CUIIA,
JaBJICHNEe, UMITYJbC Tela, KHHETUYECKasi SHEPTUsl, MOTEHIMAlIbHAs YJHEPTUs, MeXaHn4ecKas padora,
MexaHuuyeckas MomHocTh, KIIJ[ mpocToro Mexanusma, cuiia TpEHUs CKOJIbXKEHUS, KOA(hOULIUEHT
TPEeHHS, aMIUTUTY/a, IEPUO]] ¥ YAaCTOTa KOJIeOaHUA, AJTMHA BOJIHBI U CKOPOCThH €€
pacmipocTpaHeHHs1): Ha OCHOBE aHaIM3a YCIIOBUS 3a/Ia4M 3alHChIBATh KPATKOE YCIOBUE, BBIIENIAThH
(busznyecKre BEIMYUHBL, 3aKOHBI U GOPMYIIbI, HEOOXOIUMBIE AJISl €€ PEIICHHUs, POBOIUThH PACYEThI
Y OIICHUBATH PEALHOCTD MOJYYEHHOTO 3HAUeHUS (PU3MUECKON BEIUYNHBI.

BhINyCKHUK MOJTYYHUT BO3MOKHOCTH HAYYHUThCH:

® UCIIOJb30BATh 3HAHUSI O MEXAHUYECKUX SIBJICHUAX B MOBCETHEBHOU XKU3HU JIJIS
obecrnieueHns 6€30MaCHOCTH MPH 0OpaIIeHUH ¢ IPHOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMH, IS
COXpPaHEHUS 3I0POBbS U COONIOICHUSI HOPM DKOJIOTUYECKOTO TMOBEJCHHSI B OKPYKAIOIIEH Cpene;
MIPUBOJIUTH MPUMEPHI TPAKTHUECKOTO UCTIONB30BaHUS (PU3UUYECKUX 3HAHUIA O MEXaHHMUECKUX
SBJICHUAX U (PU3MUECKUX 3aKOHAX; PUMEPHI HCTIOIb30BaHMS BO30OHOBISIEMBIX HCTOUHHKOB



SHEPTUH; IKOJIOTUUECKUX MOCTIEACTBUN UCCIIEIOBAHUS KOCMUYECKOTO MPOCTPAHCTB;

® pa3IMYaTh rPAHMIIBI IPUMEHIUMOCTH (PU3NIECKIX 3aKOHOB, TOHUMATh BCEOOIIIHIA
xapakrep QyHIaMEHTAITbHBIX 3aKOHOB (3aKOH COXpAaHEHUS MEXaHUYECKOU SHEPTHH, 3aKOH
COXpaHEHUsl UMITYJIbCa, 3aKOH BCEMUPHOIO TSATOTEHUS) U OTPAaHUYEHHOCTD UCTIOIb30BAHMS
YaCTHBIX 3aKOHOB (3akoH ['yka, Apxumena u ap.);

® HaXOJWTh aJICKBATHYIO MPEATIOKEHHOH 3a1aue (PU3NUECKYIO MOJIENb, Pa3pelIaTh
po0ieMy Kak Ha OCHOBE UMECIOIIMXCS 3HAHUH 110 MEXaHUKE C UCITOJIh30BAaHHEM MAaTEMaTHICCKOTO
amnmapara, TaK ¥ IpH MOMOIIA METOJIOB OLIEHKH.

TenJioBble sIBJIEHUSA

BbInycKHUK HAYYHTCS:

® pacrno3HaBaTh TEIUIOBBIC SIBJICHUS U OOBACHITH Ha 0a3e MMEIOIINXCS 3HAHUN OCHOBHBIE
CBOWCTBA WJIM YCIIOBHS MMPOTEKAHUS ITHX SBICHU: MU y3us, ”3BMEHEHHE 00beMa Tel MPU
HarpeBaHuu (OXJTaXKIEHUU ), OOJIBIIAs COKMMAEMOCTh Ta30B, MaJlasi CKUMAEMOCTD KUIKOCTEN 1
TBEpAbIX TE€J; TEIJIOBOE paBHOBECHE, HCIapEHUE, KOHJCHCAINS, IIJIaBIeHUEe, KPUCTAJUIM3ALHs,
KHUIIEHUE, BIAKHOCTb BO3/1yXa, pa3IudYHbIE CIIOCOOBI TeIuIonepeaadn (TErIonpoBOJHOCTS,
KOHBEKIIHS, U3JIyU€HHE), arperaTHbIe COCTOSHUS BEIIECTBA, TOTJIONIEHUE SHEPTUU TTPH UCTIAPEHUN
YKUJIKOCTH U BBIJICJICHUE €€ TTPU KOHACHCAINH Mapa, 3aBUCUMOCTh TEMIIEPaTyphbl KUTIEHUS OT
JTABJICHMUS;

® ONHUCHIBATh U3YYCHHBIC CBOWCTBA TEJ U TETUIOBHIE SIBJICHUS, UCTIONIB3YS (PU3UUECKHE
BEJIMYMHBI: KOJIMYECTBO TEIJIOTHI, BHYTPEHHSIS SHEPTUsl, TEMIIEpaTypa, YAeIbHas TETUIOEMKOCTh
BEIIECTBA, y/IelbHasl TEII0Ta IJIaBJICHHUS, yIelbHas TeIJIoTa NapooOpa3oBaHusl, yellbHas TEIIoTa
CTOpaHus TOTUTHBA, KOY(PPHUIIUEHT MOJIE3HOTO JACUCTBUS TEIJIOBOTO JIBUTATEIS; IPH ONMMUCAHUN
MPaBUIILHO TPAKTOBATh GU3NUECKUIN CMBICIT UCTIOJIb3yEMBIX BEIMUWH, UX 0003HAUYCHUSI U €IMHUIIBI
W3MEPEeHUS, HAaXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUUHY C IPYTUMU
BEJTMYMHAMH, BBIUUCIISITH 3HAU€HUE (PU3NYECKOM BEJTHMUNHBI;

® aHAJIM3HPOBATh CBOWCTBA TEJI, TEIJIOBBIC SBJICHUS U MPOLIECCHI, UCIOJIB3YsI OCHOBHbBIE
MOJIOKEHUSI aTOMHO-MOJIEKYJISIPHOTO YYEHHs O CTPOSHHUH BEILIECTBA U 3aKOH COXPAaHEHUS SHEPTUH;

® Dpa3IUyaTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX PU3NYECKUX MOJIETEeH CTPOEHUS ra30B,
KUAKOCTEH U TBEPBIX TEI;

® TIPUBOJUTH MPUMEPHI MPAKTUYECKOTO UCIIOJIb30BaHUS (PU3UUECKUX 3HAHUM O TETIOBBIX
SIBIICHUSIX;

e pemiath 3a/1a4M, UCHOJB3Ys 3aKOH COXPAaHEHUS SHEPTUU B TEILIOBBIX MIPOLIECCaX U
(dbopMyIibl, cBsI3bIBatOIINE (PU3NUECKUE BETMYMHBI (KOJIMYECTBO TEIUIOTHI, TEMIIEpPaTypa, yeIbHast
TEIJIOEMKOCTh BEIIECTBA, y/elIbHas TEIUIOTa IUIaBJICHHs, yeIbHas TeIIoTa mapooopa3oBaHus,
yZenbHas TeII0Ta CropaHus TOIUINBA, KOA(MGUIIMEHT MOJIE3HOTO JICHCTBUS TEIIOBOTO JBUTATENS):
Ha OCHOBE aHAJIM3a YCIOBUS 33J]a4uM 3alUChIBATh KPATKOE YCIOBHE, BBIACIATH (PU3UUECKUE
BEJTMYMHBI, 3aKOHBI ¥ (POPMYIIBI, HEOOXOAUMBIE [T €€ PELISHUs, IPOBOIUTH PACUEThI U OLEHUBATh
PEAIbHOCTh MOJTYYEHHOTO 3HaYCHUS (PU3NUECKOM BETUUMHBI.

BhINyCKHHUK MOJYYUT BO3MOKHOCTH HAYYHUThHCH:

® JCMOJIb30BaTh 3HAHUS O TEIUIOBBIX SBJICHUSX B IOBCETHEBHOM JKU3HU 11 0OOecrieueHus
0€30MMacHOCTH P OOpaleHHH ¢ TPUOOpaMU U TEXHHYECKUMHU YCTPOMCTBAMH, I COXPAHEHUS
3JI0pPOBbS U COONIOICHUS HOPM SKOJIOTUYECKOTO MOBEJICHHS B OKPYXKAIOIIeH cpeie; MPUBOIUTh
MIPUMEPHI KOJIOTUYECKUX MOCIEICTBUI pabOTHI ABUTaTENIel BHYTPEHHETO CTOPaHusl, TETJIOBBIX U
TUAPO3JIEKTPOCTAHIUH;

® pa3IUyaTh PAHUIIBI MPUMEHUMOCTH (HU3HUECKUX 3aKOHOB, TOHMUMATh BCEOOIIUI
xapakrep QpyHIaMEeHTaIbHBIX (PU3NYECKIX 3aKOHOB (3aKOH COXPAHEHUS YHEPTUH B TETLIOBBIX
mpoleccax) ¥ OrpaHUYeHHOCTh UCTIOTIh30BaHUS YACTHBIX 3aKOHOB;

® HaXOJUTh AJCKBATHYIO MPEII0KEHHOM 3a/1aue (GPU3UUECKYIO MOJIENb, pa3peliaTh
mpo0IeMy Kak Ha OCHOBE MMEIOIINXCSI 3HAHUH O TETIOBBIX SBJICHHSIX C UCIIOIb30BaHUEM
MaTeMaTHYeCKOro anmnapara, Tak U Py NOMOLIY METO/I0B OLIEHKH.



DJIeKTpHYecKre M MATHUTHBIE SIBJICHUSA

BbInycKHUK HAYYHTCSH:

® DACIIO3HABATH 3JICKTPOMATrHUTHBIC ABJICHUS U OOBSICHITH Ha OCHOBE HUMCIOIIIUXCS 3HAHUH
OCHOBHBIE CBOIICTBA MU YCJIOBUA TPOTCKAHUSA ITUX SIBJICHHI QJICKTpU3alus TCII, B3aHMOI[€I>'ICTBHe
3apsJI0B, AEKTPUUECKUI TOK U €ro ACUCTBUA (TEIUIOBOE, XUMUYECKOE, MArHUTHOE),
B3aHMOI[efICTBHC MAarHuTOB, 3JICKTPOMAaruuTHad MHAYKIUA, I[CﬁCTBPIG MAar"guTHOrO I110Jis1 Ha
IIPOBOJIHUK C TOKOM U Ha JIBHKYILYIOCS 3apsSKEHHYIO YaCTHILY, AEUCTBUE MIEKTPUYECKOTO MOJIS Ha
3apsKCHHYIO HaCTULY, DJICKTPOMArHUTHBIC BOJIHEI, HpﬂMOHHHeﬁHOG pacrpoCTpaHCHUC CBCTA,
OTpa)XCHUE U MPEIOMIIEHUE CBETA, TUCIIEPCHUs CBETA.

® COCTAaBJIAATH CXEMbI SJICKTPUUCCKUX IICHCfI C MOCJICA0BATCIIbHBIM U ITapaJIJICIbHBIM
COEJIMHEHUEM 3JIEMEHTOB, pa3iinyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB MIEKTPUUECKUX LIeTIer
(MCTOYHMK TOKa, KIIF0Y, PE3UCTOP, PEOCTAT, JIAMIIOUKA, aMIIEPMETP, BOJIBTMETP).

® JCMOJb30BaTh ONTHYECKHUE CXEMBI JIJIs1 IOCTPOEHUS N300paKeHHUH B TUIOCKOM 3epKajie U
cobuparoien TuH3e.

® OIIKMChIBATh U3YYCHHEIC CBOMCTBA TEII U OJICKTPOMArHUTHBIC SABJICHU A, NCIIOJIb3Ys
(1)I/I3I/I‘-I€CKI/IC BCJINYNHBI: SHGKTpI/ILIeCKI/If/'I 3apsan, Cujia TOKa, SJICKTPUYCCKOEC HAIIPSIKCHUC,
AJIEKTPUYECKOE COMPOTUBIIEHUE, YACTbHOE CONPOTUBIIEHNE BEILIECTBA, pad0Ta JIEKTPHUUECKOTO
I10JIsI, MOIITHOCTbh TOKa, JOKYCHOE PacCcTOsSIHUE M ONTHYECKas Cujla JIMH3bI, CKOPOCTh
OJICKTPOMArdHUTHBIX BOJIH, JJIMHA BOJHBI M 4aCTOTA CBETA,; IIPU OIIMCAHUKU BEPHO TPAKTOBATH
CI)I/ISI/I'—IGCKI/Iﬁ CMBICJI UCITIOJIB3YEMBIX BEJIMYUH, UX 0003HaueHU U CAVMHUIBI UBMCPCHUA; HAXOOANUTH
(hopMyIIBI, CBS3BIBAIOININE TaHHYIO (DU3UYECKYIO BEIMUHNHY C IPYTUMH BEITMUYUHAMH.

® AHAJIM3UPOBATH CBOMCTBA TCJI, SJICKTPOMArHUTHBIC ABJICHUA U IMTPOLECCHI, UCIIOJIb3Ys
(bu3nyecKkue 3aKOHBI: 3aKOH COXpaHEHHS SJIEKTPUUECKOTO 3apsiia, 3akoH OMa Julsl ydacTKa LemH,
3aKkoH J[xoynsa-JIeHna, 3akoH MPSMOJIMHEMHOTO paclpOCTPAHEHHUsI CBETA, 3aKOH OTPAKEHHUSI CBETA,
3aKOH MPEJIOMJICHHUS CBETA; IPU 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U €T0
MaTeMaTH4eCKOe BbIPAKEHHE.

® TIPUBOJUTH MPUMEPHI IPAKTUUECKOTO UCTIOIB30BaHUS PU3NYECKUX 3HAHUH O
AIIEKTPOMArHUTHBIX SIBJICHUSX

e pewaTh 3a7a4yu, UCTIONb3Ys (hr3HUecKkre 3aKoHbI (3akoH OMa 171 yJacTKa IelH, 3aKOH
Jxoynsa-JIeHia, 3aKkoH NpSIMOJIMHEHHOTO paclpOCTPAHEHUS CBETA, 3aKOH OTPaKEHUS CBETA, 3aKOH
MIpeIOMIICHHUS CBeTa) U (POpMyIIbI, CBsI3bIBatOIINE (PU3MUEeCKUe BETUYUHBI (CHUJIa TOKA,
AIIEKTPUYECKOE HAMPSHKEHUE, DJIEKTPUUECKOE COIIPOTUBIICHHUE, YEIbHOE COMPOTHUBIICHUE
BEIIECTBA, paboTa ANMEKTPUYECKOTO I0JIsL, MOLTHOCThH TOKA, (DOKYCHOE pacCTOSIHUE M ONTHYECKast
CHJIa JIMH3BI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, AJIMHA BOJIHBI U 4YaCTOTa CBETa, (GOPMYJIbI
pacuera 3JeKTPHUUECKOr0 COMPOTHUBIICHHUS MIPU MOCIEA0BATEILHOM U apauIeIbHOM COSIMHEHUU
MIPOBOJIHUKOB): HA OCHOBE aHAJIM3a YCIOBUS 3a/Ia4M 3alKChIBaTh KPAaTKOE YCIOBUE, BHIICIATD
(buznyecKkue BeIMYUHBL, 3aKOHBI U GOPMYIIbl, HEOOXOAUMBIE /TSl €€ PEIlIeHUsl, IPOBOIUTH PACUETHI
Y OLICHUBATh PEAbHOCTD MOJYYEHHOTO 3HAYCHUS (PU3UUECKOM BEIUMYMHBI.

BhINyCKHUK MOJYYHT BO3MOKHOCTh HAYUYHThHCS

® 1CMOJb30BaTh 3HAHUS 00 3JIEKTPOMArHUTHBIX SIBIICHUSX B MIOBCEAHEBHOM KU3HU JIJIS
obecrnieueHns 6€30MaCHOCTH MPH 0OpaIlleHUU ¢ MPUOOPAMH U TEXHUUECKUMHU YCTPOMCTBAMH, IS
COXPaHEHUS 3/I0POBbS U COOIOICHUSI HOPM IKOJIOTUYECKOTO MOBEJICHHS B OKPYKaIOIIEH Cpene;
MIPUBOJUTH IPUMEPHI BIUSHUS SEKTPOMArHUTHBIX U3JIYYEHUI Ha )KUBbIE OPTraHU3MBI;

® pa3naMyaTh IPAHULIBI IPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB, IOHUMATh BCEOOIINI
XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpPaHEHUs HJIEKTPUUECKOT0 3apsaa) U
OTPaHUYEHHOCTh MCIIOJIB30BaHNS YaCTHBIX 3aKOHOB (3akoH OMa 17151 yuacTKa Lienu, 3akoH J[xoys-
Jlenmua u ap.);

® 1CII0JIb30BATh IPUEMBI IOCTPOCHUS PU3NUECKUX MOJIENeH, ToncKa U (OpMYINPOBKH
JOKa3aTeNIbCTB BBIABUHYTBIX TUIIOTE3 M TEOPETUYECKUX BBIBOJIOB HA OCHOBE dMIIMPHUUECKU
YCTaHOBJICHHBIX (DaKTOB;



® HAXO/JUTh aJCKBATHYIO MMPEATI0OKECHHON 3a/1aue (PU3HMUECKYIO MOJIENb, Pa3peniaTh
mpo0eMy Kak Ha OCHOBE UMEIOIINXCS 3HAHUH 00 3JIEKTPOMATrHUTHBIX SIBIICHUSX C
KCIIOJIb30BAHUEM MATEeMaTHYECKOT0 anmnapara, Tak 1 Mpy MOMOILX METO0B OLIEHKH.

KBaHTOBBIE SIBJICHHUSA

BbInycKHUK HAYYHTCS:

® pacro3HaBaTh KBAHTOBBIC SIBJICHUS U OOBACHITH HA OCHOBE UMEIOIIMXCS 3HAHUH
OCHOBHBIE€ CBOMCTBA WJIU YCJIOBHS MPOTEKAHUSI 3TUX SABJICHHUI: €CTECTBEHHAs U HCKYCCTBEHHAs
PaIMOaKTUBHOCTb, O-, - ¥ Y-U3JIy4eHUs], BOBHUKHOBEHHE JIMHEWYATOTO CIEKTPa U3TYUCHHS aTOMa;

® OMNWCHIBATH U3yYCHHBIC KBAHTOBHIC SIBJICHUS, UCTIONB3Ys (PHU3UYECKHE BETUIHHBI:
MacCOBOE YHCIIO, 3apsiI0BOE YHCIIO, IEPUOJI MTOTypaciaia, SHeprust GOTOHOB; TP OTIMCAHUHT
MPABWIBHO TPAKTOBATh PU3UICCKHI CMBICI UCTIOJB3YEMbIX BEITUYHH, UX 0003HAYCHUS U CTUHUIIBI
WU3MEpEHUsT; HaXOUTh (DOPMYIIBI, CBSI3BIBAIOIINE TAHHYIO (PHU3UYECKYIO BETUIHHY C IPYTHMH
BEJIMYMHAMH, BEIYUCIISITH 3HaUeHUE (PU3UYECKOM BEJIMUNHBI;

® aHAJU3MPOBATH KBAHTOBBIC SIBJICHUS, UCTIOJB3YS (DU3NUYECKUE 3aKOHBI U MOCTYJIATHI:
3aKOH COXpaHEHUs YHEPTUHU, 3aKOH COXPAHECHHS DJIEKTPUUECKOTO 3apsijia, 3aKOH COXPAHECHHS
MacCOBOT'0 YMCJIa, 3aKOHOMEPHOCTH U3JTyUEHHUS U TTOTJIOMICHHS CBETA aTOMOM, TIPU ATOM pas3indyaTh
CJIOBECHYIO (JOPMYITHPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BHIPAKEHHE;

® pa3nuyaTh OCHOBHBIE MPU3HAKU TUIAHETAPHON MOJIEIM aTOMa, HYKJIOHHOW MOJENH
aTOMHOTO SI/Ipa;

® TIPUBOJUTH MPUMEPHI MPOSBICHUS B IPUPOJIE M MMPAKTUUECKOTO MCTIOIH30BAHMS
PaIMOaKTUBHOCTH, SJAECPHBIX U TEPMOSJIEPHBIX PEAKINi, CIIEKTPAIIBHOTO aHAIN3a.

BbINyCKHUK MOJYYHUT BO3MOKHOCTH HAYUHTHCS:

® UCIIOJIH30BAThH MOJTYYCHHBIC 3HAHUS B TIOBCETHEBHON KU3HU MPU OOpAIICHUH C
MpUOOPaMH U TEXHUYECKUMH YCTPOMCTBAMH (CUCTUYMK MOHU3UPYIONTUX YACTHII, JOZUMETP), IS
COXpaHEHUS 3I0POBBS M COOTIOICHHS HOPM IKOJIOTMYECKOTO TIOBEACHHS B OKPYXKAIOIIEH Cpee;

® COOTHOCHUTB DHEPTHUIO CBSI3U ATOMHBIX siiep ¢ Ae(EKTOM MaCCHI,

® TIPUBOJUTH MPUMEPHI BIMSHUS PaIMOAKTUBHBIX U3TYYCHUHN Ha )KUBBIC OPTaHNU3MBI,
MMOHUMATh MPUHITUII JCHCTBUS TO3UMETPa U Pa3IMyaTh YCIOBHS €T0 UCTIOJb30BaHUS;

® [IOHUMATh FKOJOTHUYECKUE MPOOIEMBI, BO3HUKAIOIIHE MPU UCIIOIH30BAaHUH aTOMHBIX
ANIEKTPOCTAHIINHI, U TTyTH PEIICHUS ITHX MPOOJIeM, TEPCIIEKTUBBI UCIIOJIH30BAHUS YIIPABIISIEMOTO
TEPMOSIJIEPHOTO CHHTE3A.

DJieMeHTbI ACTPOHOMUM

BbINMyCKHUK HAYYUTCS:

e yKa3pIBaTh Ha3BaHUs TIaHeT COJIHEYHON CHUCTEMBI; pa3ndaTh OCHOBHBIC ITPU3HAKH
CYTOYHOTO BpalleHHs 3Be3HOr0 HeOa, aBrkeHus JIynpl, CoHIa U IIJIaHET OTHOCUTEIIBHO 3BE3T;

® [OHUMATh PA3NTUYMs MEXKIY FeIMOICHTPUIECKON U T'eOIIEHTPUUECKON CUCTEMaMU MHUpPa;

BhINyCKHUK MOJYYHT BO3MOKHOCTH HAYYHTHCH:

e yKa3bIBaTh OOIIME CBOICTBA U OTIWYHMS IJIAHET 3eMHOM IPYNIBI U MJIaHET-TUTAHTOB;
MaJibiX TeJ1 COJTHEYHOM CHUCTEMBI M OOJIBIIIMX IUIAHET; TI0JIb30BAaThCS KApTOH 3B€3IHOTO Heba IpH
HaOJIIOIEHUAX 3BE3IHOTO Heba;

® pa3IUyaTh OCHOBHBIE XapaKTEPUCTHKU 3B€3] (pa3Mep, LIBET, TeMIIepaTypa) COOTHOCHUTH
LIBET 3BE€3/Ibl C €€ TEMIIEPATYpPO;

® DPA3IMYaATh TUIOTE3bI O TPOUCXOKIEHNNU COTHEUHON CUCTEMBI.

2. Conep:kaHue y4eOHOI0 mpeMeTa.

TenJioBble sIBJEHUS

TennoBoe paBHoBecue. Temnepatypa. BuyTpennss sueprus. Pabora u teronepenayda. Bust
teronepenaun. Komuectso temnotel. Mcnapenue u konnencauus. Kunenue. BiaaxxHoctsb
BO3ayxa. [lnaBnenne u KpucTau3aius. 3aKOH COXpaHEHUs SHEPTUH B TEIJIOBBIX MPOLECCaX.



[TpeoOpazoBanwmst SHEPrUU B TeIUIOBBIX MamHaxX. KI1/] TermnoBoii ManmHbl. DKOJIOTHYECKIE
poOJIEMBI TETITIOPHEPT € THUKH.

JdeMoHcTpanum:

[TpuHIMIT NEHCTBUSA TEPMOMETDA.

TennonpoBoAHOCTB pa3IMUHBIX MATEPHUAIIOB.

KonBeknys B )KMIKOCTAX U ra3ax.

Tennonepenada myreM U3Iy4eHUsI.

SIBiieHME ucnapeHus.

Habnronenne KOHIEHCAITMH TAPOB BOBI HA CTAKAHE CO JIBIAOM.

JlabopaTopHble paGoThI U ONBITHI:

HccenenoBanue M3MEHEHHSI CO BPEMEHEM TEMIIEPATyPbl OCTHIBAIOIIEH BOIBI.
CpaBHEeHHE KOJMYECTB TEIUIOTHI IPU CMEIIUBAHUU BOJIbI PA3JIMYHON TeMIEpaTyphl.
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N3mepenue ynenbHOM TEMI0OEMKOCTH TBEPJOTO TENA.

N3mepenue OTHOCUTEIBHON BJIAXKHOCTH BO3yXa.

DJIeKTprYecKHe siBJICHHSA

OnexTpusanus Tea. JIEeKTpUUIEeCcKUil 3apsia. J[Ba Buaa a1eKTpUUeCcKUX 3apsSa0B. 3aKOH COXPaHEHUS
JIEKTPUYECKOT0 3apsa. Jnekrpuyeckoe nosie. Hanpsxenue. Konnencarop. Dueprus
IIEKTPUYECKOTO TOJISL.

[TocTostHHbIM 3neKTprudecKuit ToK. Cuiia ToKa. DJIEKTPUUECKOE COMPOTUBIICHNE. DIEKTPUIECKOE
HanpspkeHue. [IpoBoIHUKY, JUAIEKTPUKHI U MTOJIYIPOBOAHUKH. 3akoH OMa Jyid yyacTka
ANEKTpUUEcKoil enu. PaboTa u MOIITHOCTH 3JIEKTpHUUECcKOTo Toka. 3akoH Jxoymns-Jlenna. [IpaBuna
0€30MaCHOCTH IIPU PadOTE C UCTOYHUKAMU HIIEKTPUIECKOTO TOKA.

JdemoncTpanuu:

DnekTpu3alus Tell.

JIBa posa JIEKTPUYECKUX 3apsI0B.

Y CTpOUCTBO U IEHCTBHE AIEKTPOCKOTIA.

HpOBOZ[HI/IKI/I 1 U30JIATOPBI.

DnexTpocTaTHuecKas HHIyKIHS.

HcTouHMKH MOCTOSTHHOTO TOKA.

N3mepenue cuiibl TOKa aMIIepMETPOM.

N3mepenune HarpsoKeHUs: BOIIBTMETPOM.

JlabopaTopHble paGoThI U ONBITHI:

OMBITHI 110 HAOTIOJICHUIO AIEKTPU3ALNH TEJl IIPU COTIPUKOCHOBEHHH.
N3mepenune cuitbl AIEKTPUIECKOTO TOKa.

N3mepenHue aMeKTpruaecKoro HarpsHKEHUsI.

PerynupoBaHue CuiIbl TOKa pEOCTaTOM.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA B IPOBOIHUKE OT HAMPSIKEHUS.
H3Mepenne aneKTpuyecKoro CONpOTUBICHUS TPOBOHHUKA.

N3ydenune nocnenoBaTeIbHOTO COSTUHEHUS POBOTHUKOB.

N3ydenune napamiebHOTO COETUHEHUS TPOBOJHUKOB.

H3MepeHnre MOIHOCTH 3JIEKTPUYECKOTO TOKA.

MarauTHbI€ SIBJIEHUS

ITocTrostHEBIe MarHuTEL. B3anmoaeicTBre MarHuToB. MarauTHoe 1moJjie. MarHuTHOE 110JIe TOKa.
JlelicTBME€ MarHMTHOTO TOJISl HA MPOBOJIHUK C TOKOM.
DJIEKTPOABUTATEIb TOCTOSTHHOTO TOKA.

DneKTpoMarHuTHast HHAYKIUA. DJIeKTporeHeparop. TpaHchopmarop.
Jdemoncrpanuu:

OnbIT DpcTena.

MarauTHOE noJje Toka.

JleficTBME€ MAarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM.

YCTpOKCTBO 3JIEKTPOABUTATENS.

DNeKTpOMarHuTHask UHAYKLHUS.

YceTpolicTBO reHeparopa NOCTOSTHHOTO TOKA.

JlabopaTopHbie pad0oThI U ONBITHI:

COopka 3IeKTpOMarHuTa U UCIbITaHUE €T0 JeHCTBHUS.

N3yuenune >3neKTpuyecKoro ABUraTessi IoCTOSTHHOTO TOKA.

N3yuenue sinenus SMU.

JIEKTPOMATHUTHBIE KOJIeOAHNS U BOJHBI

DNeKTpOMAarHUTHbIE KOJeOaHus. DIEeKTPOMAarHUTHBIE BOJTHBL. BIusSHUE 2IeKTpOMarHuTHBIX
W3JIy4eHHUI Ha )KUBbIE OPTaHU3MBI.

[IpuHUUIIBI PaIUOCBSI3U U TEIEBUACHUS.
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Cer — anekTpoMarHuTHas BosHa. IIpsiMonuneiiHoe pacupocTpanenue ceeta. OTpakeHue u
npenomieHue cBeta. [Inockoe 3epkaio. JInuzel. DOKyCHOE pacCTOSIHUE U ONTHYECKAS] CUJIA JIMH3BIL.
OnTuueckue npudopsl. Jucnepcus ceera.

JdemoncTpanuu:

CBoiicTBa 3J1EKTPOMArHUTHBIX BOJIH.

[Tpunun aercTBUS MUKPO(HOHA U TPOMKOTOBOPHTEIIS.

[IpuHIHIIBL paTrOCBS3H.

[IpssMoMHENHOE PACIPOCTPAaHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Ipenomiienue cera.

Xox mydeil B coOuparolie JInH3e.

XoJ my4el B pacCEeUBAIOIIEH JIMH3E.

[Tonyuenue n300paxxeHuil ¢ TOMOILBIO JIMH3.

JlabopaTopHble paGoThI U ONBITHI:

HccnenoBanue 3aBUCUMOCTH yIila OTpaKeHHsI OT yrija MajJieHHsl CBeTa.

HccnenoBanue 3aBUCMMOCTH YIJla MPEIOMIICHHS OT yIila MaJeHUsl CBETa.

N3mepenune GoKycHOTO pacCTOSIHUSI COOMPAOIICH JTHH3HI.

[Tony4yenune n300pa>keHHI ¢ TOMOIIBIO COOMPAFOIICH JTNH3HI.

KBaHTOBBIE SIBJIEHUS

Crpoenue atoma. [Inanerapnas moaens aroma. KBantoBble octynarsl bopa. JInnenuateie
cnekTpel. AToMHOE sipo. CocTaB aToMHOTO siapa. SAnepubie cribl. JlepekT macc. DHEprus cBs3u
aTOMHBIX siiep. PaaroakTMBHOCTh. MeTOIbI perucTpaluuu SACPHBIX U3IIyYeHUHN. S iepHble peakiuu.
S nepHsiil peaktop. TepMosiIepHbIE PEAKIINU.

Bnusinue paguoakTUBHBIX U3TyYEHHUI Ha )KUBbIE OPraHU3Mbl. DKOJIOTHYECKUE POOIEMBI,
BO3HUKAIOIINE MTPU UCIIOJIb30BAHUN aTOMHBIX 3JIEKTPOCTAHIIUH.

Jdemoncrpanuu:

Hab6nronenue tpexoB anbga-gacTuil B kamepe BuibcoHa.
YCTpoWCTBO M MPHUHIIKI ISHCTBHS CYETYMKA HOHU3UPYIOIIUX YaCTHII.
Jo3umerp.

JlaGopaTopHble padoThI M ONBITHI:

Habmtonenue criomHoro u IMHEHYaToro CueKTpOB UCITYCKaHUS.

N3mepenune ecTeCTBEHHOTO pagralliOHHOTO (POHA T03UMETPOM.

N3yuenue nenenus siapa atToma ypana no ¢Gotorpaduu TpeKoB.

Onenka nepro/ia Noaypacrajia HaXoAAIUXCcs B BO3yXe MMPOJAYKTOB paciaja ra3a pajoHa.
N3ydeHne TpekoB 3apsbKEHHBIX YaCTHIL 0 TOTOBBIM (hoTOrpadusM.

3. TemaTuyeckoe NJIAHNPOBAHHE.

8 kiace

1 | TemoBEI€E sIBIEHUSA 25 2 3

26




2 | DnexTpuyecKue sIBICHHS 27 1 3)
3 | DACKTPOMAarHUTHEIC SIBIICHUS ) 2
4 1
CBeTOBBIE SBIICHUS 7 -
5. | [loBTOpenue 4
HUroro: 68 4 10
9ki1ace
HasBanue paznenos, Tem KOHTPOJIBHBIX 71a00paTOPHBIX,
Ne pabot (1) MIPAKTHYECKUX padoT(y)
1 3aKOHbI B3aUMOJICHCTBUS U 404 2 5
JBUKEHUS TEJ
2 Mexannueckue KojaebaHus u 144 1 1
BOJIHBI. 3BYK.
3 | DIEeKTpOMarHuTHOE TIOJIE. 164 1 1
4 CrpoeHue aroma 1 aTOMHOTO 204 5
spa.
CtpoeHue 1 BOJTIOLHUSA 8 B
5 | BCCICHHOH
IToBTOpEeHUE 4 1 )
HUroro: 102 5 6
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