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IHosicuuTeALHAA 3aNMUCKA

Pabouas [mporpamma 110 (1)I/I3I/IKC COCTaBJICHA Ha OCHOBC:

o ®depnepanpHoro 3akoHa ot 29 pgekabps 2012 roma Ne273-®3 «OO6 o6pa3oBanuu B
Poccuiickoit enepanuny;

o @enepanbHOrO T'OCYIAPCTBEHHOTO 0O0pa30BATEIbHOTO CTaHAApTa OCHOBHOTO OOMIETo
o0pa3oBaHMs, YTBEPKIACHHOTO MpPHKa3oM MMHHUCTEpCTBA OOpa30BaHUS H HAYKH
Poccuiickoit @enepaunu ot 17 gexadpst 2010 r. Ne 1897 (c usmeHeHusimm);

o DenepanbHOI 00pa30BaTEIBHON MPOrPAMMBbI OCHOBHOTO O0IIETO 00pa30BaHuUsl, YTBEPKIAEHHON
npukazom Munucrepcra npocsetienus PO ot 18.05.2023 Ne370;

e OCHOBHOW 00pa3oBaTeNbHON MPOrPaMMBI OCHOBHOTO o0miero obpazoBanusi  bOY
KMP "®epanonTtosckas OIL" ;

e VuebHoro mana bBOY KMP "®epanontosckas OII" ;

e [lomoxxenus o padoueii nporpamme bOY KMP "®epanontosckas OIL" .

@dopmoii MPOMEeKYTOUHOH aTTecTauMu 1mMo Qusnke B 7-8 Kiaccax sBISETCS aHAIM3 TEKyIlen
yCIeBAaEMOCTH, B 9 Kijlacce — UTOrOBbIH TECT.

PaGouas mporpamma opueHTHpoBaHa Ha ucnonb3oBanue YMK mojn penakuwmein A.B.
[eppimkuna. JlaHHas JIMHUS y4eOHUKOB COOTBETCTBYET (heepalbHOMY TOCYIapCTBEHHOMY
o0pa3oBaTebHOMY CTaHIAPTy OCHOBHOTO 001Iero oopazosanus 2010 r.

Peanuzanus IIporpaMmabl obecreyeHa HUMCIOIIIMMUCS B HIKOJIC y‘IC6HI/IKaMI/IZ

Vueonuk «duszuka. 7 knacey. [lepeimkun A.B. YueOuuk st o61eo0pa3zoBaTeabHbIX YUPEKACHUH. 5-
e uznanue - M.: JIpoda, 2017.
Vueonuk «duszuka. 8 kimacey. [lepeimkun A.B. YueOuuk st o61eo0pa3zoBaTeabHbIX YUPEKIECHUN. S-
e uznanue - M.: [Ipoda, 2017.

Vueonuk «duszuka. 9 knacey. [lepeimkun A.B. YueOuuk st o61eo0pa3zoBaTeabHbIX YUPEKACHUH. 5-
e uznanue - M.: Jlpocga, 2017.

Co6opuuk 3amad no ¢usuke 7-9 k. A.B. Ilepeimkun; coct. H.B.®unonosuu.-M.: ACT: Actpens;
Bnamumup BKT, 2014

Metoanueckoe nocobue k yueOnuky [lepormkun A.B. ®T'OC. ®unonosuy H.B., 2017r

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

N3ydenue ¢u3nku Ha ypoBHE OCHOBHOIO OOIIEro 0Opa30BaHMs HAIPABIEHO Ha JOCTH)KEHUE
JIMYHOCTHBIX, METANTPCAMETHBIX U IPCAMETHBIX O6p330BaTeJ'IBHBIX PE3YIbTATOB.
B pesynbrare usyuenus pu3nku Ha ypoBHE OCHOBHOI'O 0OIIEro 00pa3oBaHMs y 00ydarouerocs
OynyT chopMUpPOBaHbI CIAEAYIOIINE JINYHOCTHBIE PE3YNIbTAThl B YACTH:
e 1) MaTPHOTHYECKOTO BOCIIUTAHUS:
® — MpOsIBIICHHE UHTEpeCa K HCTOPHH U COBPEMEHHOMY COCTOSTHUIO POCCHHCKON (PH3UIECKOM
HayKH;
® — [ICHHOCTHOE OTHOILIEHHE K JIOCTUKEHUSAM POCCUHCKUX YUEHBIX--(PU3UKOB;
e 2) rpa:kIaHCKOr0 M TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS
® — rOTOBHOCTb K aKTUBHOMY YYacTHIO B O0CYXJICHHH OOIECTBEHHO 3HAUUMBIX U ATHYECKHX
npo0JeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM TOCTHXKEHUH (PU3HKH;
® — OCO3HaHNEC BaAXXHOCTU MOPAJIbHO--3THYCCKUX MPUHIUIIOB B ACATCIIBHOCTU y‘IéHOFO;



e 3)3CTETHYECKOro BOCIIMTAHMS:

® — BOCHOpPHATHE SCTETHMUECKUX KadyecTB (PU3MUECKONW HayKH: e€ rapMOHHMYHOTO MOCTPOEHUS,
CTPOrOCTH, TOYHOCTHU, TAKOHUYHOCTH;

e /) IEeHHOCTH HAYYHOI'O MO3HAHUS:

® — OCO3HaHHWE IIEHHOCTH (U3MUYECKON HAyKW KaK MOIIHOTO HMHCTPYMEHTA MMO3HAHUS MHPA, OCHOBHI
Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIIEH COCTABIISIIOLIECH KYJIbTYPHI;

e — pa3BUTHE HAYYHOH JIFOOO3HATEIHPHOCTH, MHTEPECa K UCCIICIOBATEILCKOM IeITeIbHOCTH;

e 5) ¢popMupoBaHusi KYJbTYPbI 310POBbsI M SMOIMOHAJIBLHOIO 0JIATOIOJIY 1M :

® — OCO3HaHUE LIEHHOCTHU Oe3ormacHoro oOpas3a H3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHpE,
BaXHOCTU TMpaBuUil 0€30MacHOro MOBEACHUS Ha TPAHCIOPTE, Ha JOpPOrax, C DJIEKTPUUYECKHM U
TEIUIOBBIM 00OPYJOBAaHUEM B JOMAITHUX YCIOBUSX;

e — copmHupoBaHHOCTH HaBblKa pediekcuu, IpU3HAHHE CBOEro IpaBa Ha OIMIMOKY M TaKOro ke
IpaBa y JIpyroro 4eJoBeKa;

e 6) TPy10OBOr0 BOCIIMTAHMSA:

¢ — AKTHBHOE Yy4YacTHE B PEIICHWU NPAKTHUUECKUX 3aJad (B paMKax CeMbH, 00pa3oBaTEIbHOM
OpraHH3aIiy, ropoja, Kpas) TeXHOJOTMYECKON U COLMAIbHOM HAMpaBIIEHHOCTH, TPEOYIOIUX B
TOM 4ucie U GU3NYECKUX 3HAHMUIA;

® — WHTEPEC K NPAKTHICCKOMY U3YUCHHIO MPOQECCHIA, CBI3aHHBIX C PU3UKOMH;

e 7)3K0JIOrHYeCKOIro BOCIIMTAHUS:

® — OpHUCHTalUus Ha IPUMCHCHHUC (bHSI/I‘IeCKI/IX 3HAHUU A pCIICHUA 3a/ia4 B obnactu OKPY)KaIOH_[Cﬁ
CpCabl, IJIaHUPOBAHUA IIOCTYIIKOB W OLCHKH HMX BO3MOXHBIX HOCJIGI[CTBI/Iﬁ JJIA Opr‘)KaIOHIGf/'I
CpCabl;

e — OCO3HAHHE IJI00AIHLHOIO XapaKTepa 3KOJIOTHUCCKUX HpO6J’ICM n HYTeﬁ HX PCHICHHA,

L4 8) aJanTanui K USMCHAKOIIUMCHA YCJIOBUAM CONMAJIbHOI 1 HpHpO)IHOﬁ Cpeabl:
o — HOTpC6HOCTB BO B3aMMOJICUCTBUU IIpHU BBIITOJHCHUHU I/ICCJ'IGI[OBaHI/Iﬁ H IIPOCKTOB (1)I/ISI/I‘ICCKOI‘/‘I
HAIMpaBJICHHOCTH, OTKPBITOCTH ONBITY U 3HAHUAM JIPYT'UX;

® — MIOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIEATETbHOCTb;

e — MoTpeOHOCTH B (JOPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hciie (OPMyIUPOBATh HJIEH, TIOHATHUSA,
TUTIOTE3bI O (PU3UYECKUX OOBEKTAX U SBJICHUSX;

e — 0co3HaHHE ePUIMTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 001acTH (PU3UKH;

® — [UTAHMPOBAHUE CBOETO PA3BUTHS B MPUOOPETCHUHN HOBBIX (PM3HUECKUX 3HAHUM;

® — CTpPEMJICHHE aHAJU3UPOBAThH U BBISBIATH B3aUMOCBSI3U TTPUPO/IBI, 00IIECTBA U SKOHOMUKH, B TOM
YHCIIe C UCMOJIb30BaHUEM (DHM3UUECKUX 3HAHUI;

® — OIICHKA CBOUX JEHCTBUIN C YUETOM BIIMSHHUSA HA OKPYKAIOIIYIO CPEAY, BO3ZMOKHBIX TI100aTbHBIX
MOCIIEACTBUH.

METANPEAMETHBIE PE3YJIBTATDBI

B pesynbpTaTe ocBoeHMs mporpaMMbl 10 (pU3KMKE Ha YPOBHE OCHOBHOTO OOIIETO 00pa3OBaHHS Y
oOyuwarorierocss  OyayT  chopMupoBaHbl ~ MeTampeaMeTHble  Pe3yJbTaThbl,  BKIIOYAIOIIHEC
MO3HABATENIbHBIE YHUBEPCATIbHbIC yUEOHbIE NEHCTBUS, KOMMYHUKATHBHBIE YHUBEpCAIbHBIC yueOHbBIE
JEHCTBUS, PETYNATUBHBIE YHUBEPCAbHBIE YUeOHbIEC CHCTBUSL.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Ba3oBble jornyeckue aeiicTBUA:
® BBIABIAATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SBJICHMIA);



yCTaHABJIMBATh CYIIECTBEHHBIN NPH3HAK KIACCU(PUKAIMH, OCHOBaHMUSA Ui OOOOIICHUS H
CpaBHEHUS,

BBIBISITH 3aKOHOMEPHOCTH W TPOTHUBOPEYHMS B paccMaTpuBaeMbIX (akTaxX, MaHHBIX U
HaOJTIOICHUSX, OTHOCSIIMXCS K (PU3NUECKUM SIBICHUSM;

BBIIBISITH [IPUYMHHO--CIICJCTBEHHBIE CBSA3M MpPU H3YYCHUH (QU3UYECKUX SBICHUH W
IPOILIECCOB, JIeTaTh BBIBOJABI C HCIIOJIb30BAHMEM JEAYKTHBHBIX W HHIYKTHBHBIX
YMO?;aKJIIO‘ICHI/II\/JI, BBIABHUI'aTh TUIIOTC3bI O B3aUMOCBA3AX (1)I/ISI/I‘ICCKI/IX BCJINYHH,
CaMOCTOSITENIFHO BBIOMpATh CIOCO0 pemeHus y4yeOHOW (u3Mueckoil 3amaun (CpaBHEHHE
HECKOJIbKMX  BapUaHTOB  pelIeHHs, BBIOOp Hamboiee MOAXOAALIETO C  Yy4&€TOM
CaMOCTOSITENILHO BBIICICHHBIX KPHUTEPHUEB).

Ba3oBble nccienoBarebLCcKHe 1eHCTBUSA .

MCIOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATEILCKUNA HHCTPYMEHT MTO3HAHUS;

MIPOBOAUTH MO CAMOCTOSITENIbHO COCTaBICHHOMY IUIAHY OIBIT, HECIOXKHBIA (hU3HUECKUN
HKCIEPUMEHT, HEOOIBIIIOE UCCIIe0BAaHNE (PU3MUECKOTO SBICHUS;

OLICHUBATh Ha MPUMEHHMOCTh U JOCTOBEPHOCTHh MH(OPMAIMIO, MOITYYCHHYIO B XOJIe
HCCTIEAOBAHUS UIIH YKCIIEPUMEHTA;

CaMOCTOATENIbHO (POPMYIMPOBATH OOOOIIEHUS W BBIBOJABI IO pe3yJbTaTaM MPOBEIEHHOTO
HaOII0/IEHUs, OTIBITA, UCCIICOBAHNUS;

MIPOTHO3UPOBATh BO3MOXKHOE JajbHeiIiee pa3BuTue (pU3NYECKUX MPOIECCOB, a TaKKe
BBIJIBUTATh TIPEATNOJI0KEHUS 00 UX PA3BUTUH B HOBBIX YCJIOBHUSX M KOHTEKCTaX.

Pa6ora ¢ unpopmaumeii:

NPUMEHSTh pa3IM4YHbIE METOJbl, HWHCTPYMEHTbl U 3alpochl IpU IOUCKE U OTOOpE
MHGOpMAaLUY WM JaHHBIX € Y4ETOM IpPEeJI0KeHHON yueOHOU (pu3ndeckoil 3a1auu;
aHAJIM3UPOBaTh, CUCTEMaTU3UPOBATh U UHTEPIPETUPOBATh HHPOPMALIUIO PA3IUYHBIX BHIOB
1 (opM Ipe/ICTaBICHNUS;

CaMOCTOSITEJIbHO ~ BBIOMpPAaTh ONTHUMalbHYI0 (OpMY NpEACTaBICHUS HHPOpPMALUU U
WJUTIOCTPUPOBATH PELIaeMble 33Ja4l HECIOXKHBIMU CXEMaMHM, JuarpaMmmamMu, UHOM rpaduKoit
U UX KOMOMHALIUSAMHU.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y‘leﬁl—lble JedcTBUA:

B XOJIe 00CYXXJeHUs yu4eOHOTO Marepuaia, pe3ysbTaToB JabOpaTOPHBIX PabOT U MPOEKTOB
3aJ1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOM TEMbl M BBICKA3bIBaTh UJIEH, HAIICIICHHBIE Ha
pelIeHre 3a1a91 U TIOJIJICpKAHKE OJIaroKenaTeIbHOCTH OOIICHUS;

COTIOCTABJIATH CBOM CYXKJIEHUS C CYKIEHHUSMU JIPYTUX YYACTHUKOB Juajora, 0OHapyXUBaTh
pa3iuyure ¥ CXOJCTBO MO3UIINN;

BBIP2XKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

MyOJIMYHO TIPEJICTABIATh PE3YJIbTAThl BBITOJIHCHHOTO (DH3MYECKOTO OMBITAa (IKCIIEPUMEHTA,
HCCTIE0OBAHUS, TIPOEKTA);

MMOHMMATh W WCIOJb30BaTh NMPEUMYIIECTBA KOMAHIHOW M WHAMBHIYAILHOH padOTHI MPH
pelIeHnr KOHKPETHON (hu3nuecKoil mpoOaembl;

MPUHAMATh IEJIM  COBMECTHOH JIEATEIIBHOCTH, OpPraHWU30BBIBATH JCHCTBHS 1O e
JTOCTHXKCHHIO: PaclpeiesiaiTh POJH, OOCYXIaTh IPOIECChl W Pe3ylIbTaThl COBMECTHOM
paboTel, 00001IaTH MHEHHSI HECKOJIBKUX JTIOJIEH;

BBITIONHATh CBOIO 4acTh pabOThI, JOCTUTas KAYeCTBEHHOIO pe3yibTara IO CBOEMY
HAIPABJICHUIO U KOOPJAUHUPYS CBOM JICUCTBUS C IPYTUMH WICHAMH KOMAaH/IbI;

OILICHMBATh KAa4eCTBO CBOETO BKJaJa B OOMIMA MPOIYKT MO KPUTEPUSAM, CAMOCTOATEIHHO
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.



PeryasiTuBHbIe yHUBeEpCaJbHbIE Y4eOHbIEe 1eiCTBUSA

Camoopranuszaums:

® BBIIBIIATH IPOOJEMBI B KU3HEHHBIX M YUYEOHBIX CUTYAlMsX, TPEOYIOIIMX Ui peLICHHs
(bu3nvecKrux 3HAHUM;

® OpHUEHTHUPOBATHCS B PA3IMUHBIX IMOAXO0JAX MPUHATHS pelIeHUl (MHAUBUIYalbHOE, IPUHATHE
pellieHus B IpyMIie, IPUHITHE PELLICHUI TPYIIIOil);

® CaMOCTOSITENIbHO COCTABJIATh AJITOPUTM pEUIeHHUs (QU3UUECKOM 3aaud WM IJIaHa
UCCIIEIOBAaHUsI € YYETOM HMEIOIUXCA PECypCcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATH MIpe/araéMble BApUaHThl PELLICHUN;

e JenaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIlIECHHE.

CaMOKOHTPOJIb, IMOLIHOHATbHBIN HHTE/JIEKT:

e  1aBaTh aJICKBAaTHYIO OLEHKY CUTYyallMM U IIPeUIaraTh IUIaH €€ N3MCHEHHUS,

e OOBICHATH NPUYHMHBI JOCTHXKEHUS (HEAOCTIKEHHS) pEe3yJbTaTOB JEATENIbHOCTH, J1aBaTh
OLIEHKY MTPHOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTHBBHI B JEATEIHHOCTh (B TOM YHCIE B XOJ BBITOJHEHHS (PHU3UIECKOTO
WCCIIEIOBAHMS WM IPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHUBIIUXCS CUTYalLUH,
YCTaHOBJICHHBIX OLIMOOK, BOZHUKIIMX TPYIHOCTEH;

® OLEHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUAM;

® CTaBUTb ce0s HA MECTO JPYroro 4eioBeKa B XOJE CIOpa UM AUCKYCCUM Ha Hay4yHYIO TEMY,
[IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

® [IpU3HABaTh CBOE IPABO Ha OLIMOKY MPH PEUICHUH (PU3MUECKUX 3a/1a4 WIH B YTBEPXKICHUIX
Ha Hay4HbIE TEMbI M TaKOE K€ IIPaBo JPYroro.

INPEIMETHBIE PE3YJIBTATbBI

BbinmyckHUK HayuMTCs:
ecoOIr0AaTh NMpaBuiia 6€30MaCHOCTH U OXpaHbl TpyAa MpHU padoTe ¢ y4eOHBIM U JaOOPaTOPHBIM

000pyIOBaHUEM;

®[IOHMMATh CMBICIT OCHOBHBIX (PU3NYECKUX TEPMHUHOB: (pr3nueckoe Teno, (GU3nueckoe siBIeHue,
(dbu3nuecKkas BeJIMYNHA, CIUHUIIBI H3MEPEHUS;

epacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIM (U3UYECKUX METOOB;
aHAIIM3UPOBATh OTACNbHBIE STalbl MPOBEICHUS HCCIEAOBAHUNA W HWHTEPIPETUPOBATH PE3YIbTATHI
HaOII0/IEHUH U OTIBITOB;

®CTaBUTH OMBITHI MO0 MCCIEAOBAHUIO (PU3UUECKHUX SBIECHUN WK (PU3MYECKUX CBOICTB Ten 0e3
WCIIONB30BaHUS TPSIMBIX HW3MEPEHHM; TP ITOM (POpPMYNIHpPOBaThH MpoOsieMy/3aaady y4eOHOTO
DKCIIEPUMEHTa; CcOOMpaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO O0OpYyIOBaHHS; MPOBOIUTH ONBIT U
(GhopMyIIMPOBATH BEIBOJIBI.

®TIOHMMATh POJIb IKCIIEPUMEHTA B TOJTYyYEHUH Hay4IHOU HH(pOpMaInu;

®IIPOBOJIMTH TPSIMBbIC HW3MEpCeHUs (U3MUSCKUX BEIMYMH: BpPEMs, pPacCTOSHHE, Macca Tena,
o0beM, chia, TeMrepaTypa, atMoc(epHoe TaBiIeHUE, BIAKHOCTh BO3IyXa, HaNpsOKEHHE, CHjla TOKa,
paauanuoHHBIA QOH (C MCMOIB30BAHUEM JO3MMETpA); MPH ITOM BBIOMPATH ONTUMAIBHBIA CIIOCOO

W3MEPEHHS U UCIIOIB30BaTh MPOCTEUIIINE METOIbI OIIEHKU MOTPEIIHOCTEN H3MEPEHUH.



®IPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTEH (PU3UUCCKUX BEIUYUH C HCIOJIH30BAHUEM MPSIMBIX
WU3MEPCHUIN: TPU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (HUKCHPOBATh PE3YJIbTAThl MOJYYCHHOM
3aBHCUMOCTH (PM3UYECKUX BEIUYMH B BUJC TAOJHII U TpadUKOB, JENaTh BBIBOJBI IO pPE3yJbTaTaM
UCCIICIOBaHMS;

®TIPOBOJIUTh KOCBCHHBIC H3MEPCHUs (U3NYECKUX BEJIMYWH: NPHU BBIIIOJHCHUU H3MEPEHHN
coOMpaTh SKCICPUMEHTAIbHYIO YCTAHOBKY, CIICAYS TPEAJIOKCHHON WHCTPYKIUH, BBIYHCIISTH
3HAYCHHUE BEJIUYMHBI W aHAJIM3UPOBATH IOJIyUYCHHBIC PE3yJabTaThl C YYETOM 3aJaHHOW TOYHOCTH
U3MEPECHMU;

*QHATIM3UPOBATh CHUTYallMd TPAKTUKO-OPUCHTUPOBAHHOTO XapakTepa, Yy3HaBaTh B HHX
MPOSIBJICHUE HM3YyYCHHBIX (DU3MYECKUX SIBJICHUH WM 3aKOHOMEPHOCTEH M TNPUMCEHSATH WUMEHOIIUECS
3HAHUS Ul UX OOBSICHCHUS,

®TIOHUMATh MPUHIIMIIBI JICHCTBHS MAIUH, PUOOPOB U TEXHUYECKUX YCTPOMCTB, YCIOBHS MX
0€301acHOro MCIOJIb30BaHUs B IOBCEHEBHOMW JKU3HH;

®UCIIOJIB30BaTh MPH BBHIMOJIHEHUH YUYEOHBIX 3a7a4 HAy4HO-TIOMYJSIPHYIO JIUTEpaTypy o
(bU3NYECKUX SIBIICHUSX, CIIPABOYHBIC MaTepHaIIbl, pecypchl IHTEpHET.

BbINYCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCS:

*0CO3HABAMb YEHHOCMb HAYYHBIX UCCIe008AHUL, POb PUIUKU 8 PACUUPEHUY NPe0CMA8IeH Ul
00 OKpydicarowem mupe u ee 6Kad0 8 YIyYuleHUue Kauecmeda JHCUsHu,

*UCNONL306AMb  NPUEMbL NOCMPOEHUSL (Quuyeckux mooenell, NOUCKad U HOpMYIUposKu
00KA3amenbCme  GblOGUHYMbIX 2UNOMe3 U MeOPemuieckux 6vl600068 HA OCHOBE IMAUPUYECKU
VCMAHOBNIEHHBIX (PaAKmMos,

*CPABHUBAML MOYHOCb USMEPEHUS (DUUYECKUX GelUHUH NO BelUHUHE UX OMHOCUMETbHOU
HOSPEWHOCIU NPU NPOBEOCHUU NPSMBIX USMEPEHUIL;

*CaAMOCMOSIMENbHO NPOBOOUMb KOCBEHHblEe USMEPEHUsL U UCCTIe008aHUsL PUUYECKUX BETUUUH C
UCNONL30BAHUEM PA3IUYHBIX CHOCODO08 UBMEPEHUSt (PUUUECKUX GelUYUH, GblOUPpAmMb CpPeoCcmsd
UMepeHuss ¢ y4emom HeoOX0O0UMOlU MOYHOCMU U3MepeHull, 000CHO8bl8AMb 6blOOpP Cnocoda
UBMEPEHUsl, A0eK8AMHO20 NOCMABGIEHHOU 3a0aye, Npo8oOUNb OYEHKY O00CMOBEPHOCMU NOTYYEHHbIX
pe3ybmamos;

® BOCHPUHUMAMD UHDOPMAYUIO PUBUYECKO20 COOEPICAHUS 8 HAYYHO-NONYIAPHOU Tumepamype
U cpeocmeax Maccoeol UHpopmayuu, KpUmMudecku OYeHUs8amv NOJIVYEeHHVIO UHGopmayuro,
aHanuzupys ee cooepaicanue u OaHuvle 00 UCMOYHUKe UHDOpMayul,

eco30aeamv cobCmMeEeHHble NUCbMEHHbIE U YCMHble COOOWEHUs O (QU3UYECKUX ABNEHUAX HA
OCHOB€ HECKONbKUX UCMOYHUKOS UHMOpMayuu, Conpogotcoams BbiICIMYNieHue npesenmayuetl,

yuumbvleas ocobenHocmu ay()umopuu C6EPCMHUKOG.



Mexanuyeckue siBJICHUSA

BbinyCKHUK HAYYUTCH:

epACIO3HABATh MEXAaHWYCCKUE SBIICHUS ¥ OOBSACHATh HA OCHOBE HMCIOIIUXCS 3HAHUHN
OCHOBHBIE CBOWCTBA WJIM YCJIOBHMS IPOTEKaHUS ATUX SIBICHUI: PaBHOMEPHOE U HEPABHOMEPHOE
JBU)KEHUE, PAaBHOMEPHOE W PABHOYCKOPEHHOE NPSMOJIMHEWHOE JBHKEHUE, OTHOCHUTEIIBHOCTh
MEXaHUYECKOTO JABM)KEHUS, CBOOOIHOE MaJCHHE TeJ, PAaBHOMEPHOE [BIKEHHE IO OKPY>KHOCTH,
MHEPLMS, B3aUMOJCHCTBUE TEJ, PEAKTUBHOE IBHM)KEHUE, Iepelaya JaBJICHUS TBEPIbIMU TEJIAMH,
KHUJKOCTSMHU M razaMu, aTMOC(epHOE TaBJieHHE, TUIaBaHHUE TeJl, PABHOBECHE TBEPJbIX TeJl, HMEIOIINX
3aKpEIUICHHYIO OCh BpalleHus1, KojebaTenbHoe ABMKEHUE, PE30HAHC, BOJTHOBOE ABUKEHUE (3BYK);

®OIMMCHIBATh W3YYCHHBIC CBOWCTBA TEN M MEXAaHUYECKHE SBJICHHS, HCIONB3Yys (pU3MUecKue
BEJIMYMHBIL: MyTh, IEPEMELIEHIE, CKOPOCTh, YCKOPEHUE, Mepruo oOpalleHus, Macca Tela, MIOTHOCTh
BEIIECTBA, cuia (Cuia TSKECTH, CHJIA YIOPYTOCTH, CHUJIa TPEHUs), NaBJIeHWE, HMIYJbC Tela,
KHMHETUYECKasi PHEPrusi, MOTCHIUAbHAS YHEPTUs, MEXaHU4ecKas padoTa, MEXaHUYeCKas MOITHOCTD,
KIIJ] mpu coBepuiennn pabOThl ¢ UCHOIB30BAHUEM IPOCTOrO0 MEXaHU3Ma, CHJIa TPEHHsI, aMILTUTY/a,
MEepHoJ U YacToTa KoJeOaHWi, IJIMHA BOJIHBI U CKOPOCTh €€ PaclpOCTPAHEHHUS; MPHU OIMNHUCAHUU
MPaBWJIbHO TPAaKTOBaTh (DM3MUYECKUN CMBICT HCIOIb3YEMbIX BEIUYHH, UX O0O3HAUYECHUS U EAHHUIIBI
W3MEpEHUs, HaXOIUTh (OPMYJIBI, CBS3BIBAIOIIHNE JAHHYIO (U3WYCCKYI0 BEIUYHHY C JPYTAMHU
BEJTMYMHAMU, BBIUYUCIISITh 3HAUCHUE (PU3NICCKON BEITUIHHEI;

®QHAIM3UPOBATH CBOMCTBA TEJ, MEXaHUYECKHE SIBICHUS U MPOLECCHI, UCHONb3Ys (U3HUECKUE
3aKOHBI: 3aKOH COXPaHEHUsI SHEPruH, 3aKOH BCEMHUPHOTO TIATOTECHUS, MPUHIUIT CYNEPIO3ULIHA CHUJ
(maxoxxaenue paBHoaeicTBytomei cunbl), [, IT u Il 3akonsl HeloToHA, 3aKOH cCOXpaHEHUS UMITYIIbCA,
3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena; Hmpu 3TOM pas3indarh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U €r0 MaTeMaTUYECKOE BBIPAKECHUE;

epa3MuaTh OCHOBHBIC MPU3HAKM HM3YYCHHBIX (U3WYECKUX MOeNel: MaTepuaibHas TOYKa,
MHEpLHAIbHAs CUCTEMA OTCYETA;

epelIaTh 3aJauM, HCIONb3yd (U3NYECKHE 3aKOHBI (3aKOH COXPAHEHHMS DJHEPIruH, 3aKOH
BCEMUPHOTI'O TATOTEHUS, IPUHIMII cyrnieprio3uuuu cui, I, 11 u 11l 3akonsl HeroTOHA, 3aKOH COXpaHEeHUs
UMITyJbca, 3akoH ['yka, 3akon Ilackans, 3akoH Apxumesna) u (GopMylibl, CBSI3bIBAIONINE (PU3HUECKUE
BEJIMYUHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Telia, TUIOTHOCTh BEIIEeCTBa, CHJIa, JaBIICHUE, UMITYJIbC
Tena, KWHETHYeCKas OJHEprus, NOTEHIUANbHAas DJHEPrus, MexaHudeckas paboTa, MexaHWYecKas
MotHocTh, KITJ[ mpocToro MexanusMma, cuiia TpeHUS CKOJIBbKEHUS, KOOPDUITUEHT TPEHHS, aMILTUTY/a,
MEePUOJ M YacTOTa KoJieOaHWH, JUIMHA BOJIHBI U CKOPOCTh €€ PacipoCTpaHEHHMs): Ha OCHOBE aHAIHM3a
YCJIOBHSI 3aJladydl 3alHChIBaTh KPATKOE YCJIOBHE, BBIIEIATh (PU3WUYECKHE BEIMYHMHBI, 3aKOHBI H
dbopMyInbl, HEOOXOAUMBIC [JIsI €€ PEIICHUs, TMPOBOJUTh pacdyeThl U OICHUBATh PEaTbHOCTD

MOJIYYCHHOT'O 3HAUCHUA (bI/ISI/ILICCKOI\/'I BCJIIMYHHEI.



BbINycKHUK MOJYYHT BO3MOKHOCTh HAYUYHTHCS:

*LCNONL306AMb 3HAHUA O MEXAHUYECKUX ABIEHUAX 8 NOBCEOHEeBHOU JHCU3HU O/l 0becneyeHusl
bezonacnocmu npu obpaweHuu ¢ npudbopamMu U MeXHUYECKUMU YCmpOUcmeamu, O COXPaHeHUs
300p08bsl U COONIOOCHUSI HOPM IKOJIOSUHECKO20 NOBeOeHUsl 8 OKpydicarouell cpeoe;, Npusooums
npuMepvl  NPAKMU4ecko20 UCHONb308AHUS (UUYECKUX 3HAHULL O MEXAHUYeCKUX SGIeHUAX U
Qusuueckux  3aKOHAX, NpumMepvl  UCNONL30BAHUS  B0300HOGNAEMbIX — UCMOYHUKOS  IHEp2ul;
9IKONI02UYECKUX NOCAEOCMBULL UCCIe008AHUA KOCMUYECKO20 NPOCMPAHCME,

*pa3IUUaAmMb 2PAHUYbl NPUMEHUMOCMU (PU3UYECKUX 3aKOHO8, NOHUMAMb 8Ce0OWUli Xapakmep
@yHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEeHUsl MeXAHUYeCKOU JHepauu, 3aKOH COXPAHeHUs.
UMNYIbCA, 3AKOH GCEMUPHO20 MALOMEHUs) U OSPAHUYEHHOCMb UCNONIb308AHUS YACMHBIX 3AKOHO8
(3axon I'yka, Apxumeoa u op.);

*HAXOOUMb AOEKBAMHYIO NPEONONCEHHOU 3a0aue u3uyecKyro Mooeib, paspeuams npooiemy
KaK HA OCHOBE UMEIOWUXCS 3HAHUL NO MeXaHUuKe C UCNOIb308AHUEM MAMeMamuyecko2o annapamd,
Max u npu NOMowu Memooo08 OYeHKU.

TenoBbie SIBJICHUSA

BbINnyCKHUK HAYYNTCS:

epAcCIO3HABATh TEIUIOBBIC SIBICHUS M OOBSACHATH Ha 0aze HMMEIOIIMXCS 3HAHUM OCHOBHBIE
CBOWCTBA WJIM YCJOBHSI TMPOTCKaHWS OJTHX sBicHWA: nuddysus, usMeHeHne oObemMa Ten WpH
HarpeBaHuu (OXJAXJIEHUHU), OOJbIIasg CKUMAEMOCTh TIa30B, Majuas CXKHUMAeMOCTb >KUIKOCTEH U
TBEPABIX TEJ;, TEMJIOBOE pPaBHOBECHE, HWCIApPEHHE, KOHJEHCAIUs, IUIaBJIIEHHWE, KPUCTAILTU3ALNs,
KHIICHHE, BIAKHOCTh BO3/yXa, Pa3IMIHBIC CIIOCOOBI TEIUIONEpe1adur (TEIIONMPOBOIHOCTh, KOHBEKIIHSI,
U3ITy4eHUE), arperaTHble COCTOSIHUS BEUIECTBA, MOTJIOLIEHUE SHEPTrUU MPU UCHAPEHUU KUIKOCTH U
BBIJICTICHHUE €€ TIPU KOHJICHCAIIUY T1apa, 3aBHCUMOCTh TeMITePaTyphl KATICHUS OT JIaBJICHUS,

®OINMKCHIBATh HM3YUCHHBIC CBOWCTBA TEJI M TEIUIOBBIC SIBIICHUS, WCIONB3ys (pHU3UUecKue
BEJIMYMHBI: KOJHMYECTBO TEIUIOTHI, BHYTPEHHSS JHEPIHs, TeMIlepaTypa, yIelbHas TEIUIOEMKOCTh
BEIIeCTBa, yAeNbHAs TEIUIOTa IUIABJICHHS, yAeNbHas TEIUIOTa MapooOpa3oBaHuUA, ylelbHas TEraoTa
CTOpaHHs TOIUIMBA, KOI(PQPUIIMEHT ITOJIE3HOTO JCUCTBHUS TEIUIOBOTO JIBUTATENSI;, IMPH ONMUCAHHUH
MPaBWJIBHO TPAKTOBaTh (PU3WYECKUN CMBICT MCIOJIBb3yeMbIX BEIHMYMH, UX OOO3HAYCHHS W €IUHUIIBI
W3MEpEHUs, HaXOJIUTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DH3UYECKYI0O BEIMYHUHY C JIPYTUMH
BEJTMYMHAMU, BBIUYUCISITh 3HAUCHUE (PUZNUECKON BETUUHMHEI;

eaQHAIM3UPOBAThL CBOWCTBA TEJ, TEIUIOBBIC SBJICHHWS M IPOIECCHI, HWCIIOJIb3ysS OCHOBHBIE
MOJIOXKEHUS aTOMHO-MOJIEKYJIIPHOTO YUEHHUS O CTPOSHUU BEIIECTBA U 3aKOH COXPaHEHUS YHEPTUH;

epa3MuaTh OCHOBHBIC TPU3HAKK W3YyYEHHBIX (PUIUYECKUX MOJENEH CTPOCHUsS Ta30B,
KHUJIKOCTEH U TBEPIBIX T,

STIPUBOJUTH MPHUMEPHI MPAKTHUUECKOTO HCIOJIb30BaHUs (PU3NYECKUX 3HAHUN O TEIUIOBBIX

SIBJICHUSAX,



epelaTh 3a/1a4M, UCIONIb3Ysl 3aKOH COXPaHEHHUsS YHEPTHH B TEIUIOBBIX MpoIeccax u (GOPMYIIbI,
CBsI3bIBatONME (PU3UUECKIE BEIHMUMHBI (KOJMYECTBO TEIUIOTHI, TEMIIEPATypa, YAeIbHas TeINIOEMKOCTh
BEIIECTBA, y/CTIbHAs TEIUIOTA IUIABIICHHS, yJENbHAs TEIJIoTa mapooOpa3oBaHus, yAeIbHAs TEILUIOTA
CrOpaHMsl TOIUIMBA, KO3()(UIIMEHT MOIE3HOr0 NEHCTBUS TEIUIOBOTO JBHTaTess): HA OCHOBE aHAIW3a
YCIIOBHSI 3aJlaud 3allUChIBaTh KpPaTKOE YCIOBHE, BBIACIATh (U3NYECCKUE BEIMYHMHBI, 3aKOHBI U
dbopMyIbl, HEOOXOMUMBIC [JIi €€ pelICHHs, MPOBOAUTH pPAacdyeThl U OIEHUBATh PEATBHOCTh
MOJTYYCHHOTO 3HaYCHHS (PU3NIECCKOI BETMUNHBIL.

BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYHTHCS

*UCNONL306AMb 3HAHUA O MENJIO0BbIX AGIEHUAX 6 NOBCEOHEBHOU JHCU3HU OJisl 0becneueHus:
bezonacnocmu npu obpaweHuu ¢ npudbopamMu U MeXHUYECKUMU YCMpOUCmeamu, O COXPaHeHUs
300p08bsl U COONIOOCHUSI HOPM IKOJIOSUHECKO20 NOBeOeHUsl 8 OKpydicarouell cpeoe;, Npusooums
npuUMepsl IKOJI02UYECKUX NOCIedCmeull pabomul Osucamenell 6HYMpeHHe20 C2Opanus, Menioevlx u
2UOPOINEKMPOCIIAHYULL,

*PA3IUYAMb SPAHUYLL NPUMEHUMOCU UUYECKUX 3AKOHO8, NOHUMAMb 8Ce00uuil Xapakmep
@dyHOameHmanvbHblX PU3UYECKUX 3AKOHO8 (3aKOH COXPAHEHUS dHepeuu 6 Menjosvblx Npoyeccax) u
02PAHUYEHHOCMb UCNOIb308AHUS YACTHBIX 3A4KOHO8;

*HAXO0OUMb A0EKBAMHYIO NPEONONCEHHOU 3a0aue u3uyecKyro mMooeib, paspeuanms npodiemy
KAK HA OCHOBe UMEIOWUXCS 3HAHUL O MENJO8blX SGIEHUSX C UCNOAb308AHUEM MAMEMAMUYEeCcKO20
annapama, max u npu ROMOwu Memoo08 OYeHKU.

DJIeKTprYecKre 1 MATHUTHBIE SIBJICHHUS

BbInyCKHUK HAYYHTCS:

epACIO3HABATh AJIEKTPOMATHUTHBIE SBICHUS U OOBICHATH HAa OCHOBE WMEIOLIUXCS 3HAHHMA
OCHOBHBIC CBOMCTBA WJIM YCJIOBHSI NMPOTEKAHMS TUX SIBIICHUH: DJIEKTPU3AIUS TeJl, B3aUMOJICHCTBHC
3aps0B, MEKTPUUECKUI TOK U €ro JEHCTBUS (TEIUIOBOE, XMMUUECKOE, MATHUTHOE), B3aUMO/ICHCTBHE
MarHuTOB, JJICKTPOMArHUTHAS WHIYKIIHUS, ACHCTBHE MArHUTHOTO TIOJS HA MPOBOJIHHUK C TOKOM WM Ha
JIBUKYIIYIOCS 3apsDKCHHYIO YacTHILy, JEHCTBHE AJIEKTPUYECKOTO TOJS Ha 3apsHKEHHYIO YacTHUILy,
AJIEKTPOMArHUTHBIC BOJIHBI, TPSIMOJMHEHHOE PACIpPOCTPAHEHUE CBETA, OTPAXKCHHE U IMPEIOMIICHHE
CBETa, TUCTIEPCHUs CBETA.

®COCTaBJISITh CXEMBI JJICKTPHUYECKUX IIeTed C IOCIeIOBAaTeIbHBIM W TMapauIeIbHBIM
COCJIMHEHUEM DJIIEMEHTOB, pa3lindas yCJIOBHBIE OOO3HAYCHHS DJIEMEHTOB JJIEKTPHUECKUX IleTel
(MCTOYHHK TOKA, KITFOY, PE3UCTOP, PEOCTAT, JIAMITOYKA, aMIIEPMETP, BOJIBTMETD).

®HICTIOJIb30BATh ONTHYECKHUE CXEMBI JUIS IOCTPOCHUS W300paXKCHHWH B TUIOCKOM 3€pKajie H
coOuparote TuH3e.

®OIMHCHIBATH M3YYCHHBIE CBOMCTBA TENl U DJIEKTPOMATHUTHBIE SBICHUS, UCTIONB3Ys (U3HUECKUE
BEJIMYMHBI: DIIEKTPUYECKUI 3apsij, cujda TOKa, OJJIEKTPUYECKOE HAIMPSHKEHHUE, DJICKTPUUECKOe

COIMPOTUBJICHUC, YACIIBHOC COIIPOTUBJICHUEC BCIICCTBA, pa60Ta QJICKTPHUYICCKOI'0 110JIs1, MOIITHOCTH TOKa,



(OKYCHOE pacCTOSTHHE U ONTHYECKAsl CUJIa JIMH3bI, CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, [IMHA BOJIHBI
M YacTOTa CBETA; MPH OMHCAHUU BEPHO TPAKTOBATH (PU3UUCCKUN CMBICI MCIIOJIB3YEMbIX BEIUYHH, UX
0003HAYCHHS W EJWHHIBI M3MEPEHHsI, HaXOAUTh (DOPMYIbI, CBA3BIBAIOIIME AAHHYIO (U3UYECKYIO
BEJIMYMHY C JIPYTUMHU BEITUYHHAMH.

*QHAIM3UPOBATh CBOWCTBA TEJ, OJCKTPOMATHUTHBIC SBICHHS W TPOIECCHI, HCIOIb3Ys
(du3MuecKre 3aKOHBI: 3aKOH COXPAaHEHHs 3JIEKTPUYECKOro 3apsijia, 3akoH OMa s ydacTKa LeIH,
3akoH J[koynsa-JIeHia, 3aKOH MPSIMOJIMHEHHOTO PAacIpOCTPAHEHHs CBETA, 3aKOH OTPaKCHHsS CBETa,
3aKOH TMPEJIOMIJICHHSI CBETa; IPH OSTOM pasiuyarh CIOBECHYIO (OpMYIHMPOBKY 3aKOHA M €ro
MaTeMaTH4YeCKOe BBIPAXKCHUE.

®IIPUBOJUTL  TMPUMEPhl  MPAKTUYECKOTO  HCIOJb30BaHUSA  (U3UUYECKUX  3HAHUH O
3JIEKTPOMATrHUTHBIX SBJICHUSIX

epelIaTh 3a/lay, HCIOJIB3Yys (PU3MUECKHE 3aKOHBI (3akoH OMa s y4JacTKa IIENH, 3aKOH
Jixoynsi-JIeHia, 3aK0H MPSMOJIMHEHHOTO PAacHpOCTPAHEHUSI CBETA, 3aKOH OTPAKCHHUS CBETa, 3aKOH
NPEJIOMJICHHUS CBETa) U (POPMYJIbI, CBSA3BIBAIOIINE (DU3NUECCKUE BEIUYMHBI (CHIa TOKA, DIICKTPUUECKOE
HANpsDKEHHUE, JJICKTPUYECKOE COMPOTHBIICHHE, YACIBHOE COMPOTHBICHHE BeElIeCTBA, padboTa
AIIEKTPUYECKOTO TOJISl, MOLITHOCTh TOKa, (DOKYCHOE PACCTOSIHUE M ONTHYECKAasi CHJIA JIMH3bI, CKOPOCTh
AIIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M YacToTa CBeTa, (POPMYJbI pacuera 3JIEKTPUYECKOrO
COIPOTHUBIICHHSI TPHUITOCICIOBATEIPHOM M MMAPAICIbHOM COCIUHEHUH IMPOBOJHHKOB): Ha OCHOBE
aHaJIM3a yCJIOBHS 3a/1a4M 3allMChIBATh KPATKOE YCIIOBHUE, BBIACIATH (PU3MUYCCKHE BEIUYMHBI, 3aKOHBI U
dbopmysbl, HEOOXOIWUMBIC Ui €€ pEeIICHHs, MPOBOJAWTh pacyeThl W OIEHUBATh PEATbHOCTH
MOJYYCHHOTO 3HAYCHHS (PU3NIECCKOI BETUUNHBIL.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:

*UCNONB308AMb  3HAHUS 00 DJIEKMPOMACHUMHBIX SGIEHUAX 6 NOBCEOHEBHOU JHCUHU OISl
obecneuenusi be30nacHocmu npu oOpawenul ¢ npudbOPaMu U MeEXHUYeCKUMU yCempoucmeamu, OJis
COXpaHeHust 300p08bsi U COONIOOCHUs. HOPM IKOJLOSUHECKO20 NOBEOeHUsl 8 OKpycarwel cpeoe;
nPUBOOUMb NPUMePbL GIUSHUSL DIEKMPOMACHUMHBIX UTYYEHUL HA HCUBLLE OP2AHUIMbL;

*PABIUYAMb 2PAHUYbL NPUMEHUMOCIU UUYECKUX 3AKOHO8, NOHUMAMb 6Ce0OWull xapaxkmep
pyHOaMeHManbHbIX 3AKOHO8 (3AKOH COXPAHEHUsl DJIeKMPUYECKo20 3apsidda) U O02PAHUYEHHOCTb
UCNONIb308AHUSL YACTHBIX 3aKOHO08 (3akoH Oma 015 yuacmka yenu, 3akoH Jcoyas-Jlenya u op.);

*UCNONBL308AMb  NPUEMbl  NOCMPOCHUS. Pu3uYecKux Mmooenell, NOUCKa U QOpMyIUposKu
00KA3amenbCme  6blOGUHYMBIX 2UNOME3 U  MeOPemUu4eckux 6bl80008 HA OCHOBE IMNUPUHECKU
VCMAHOBLEHHbIX PaKmMOos;

*HAXOOUMb AOEKBAMHYIO NPEONONCEHHOU 3a0ade u3UYecKyro Mooeb, paspeuams npodiemy
KAK HA OCHOBE UMEIOWUXCS 3HAHUU 00 DJIeKMpPOMACHUMHBIX S6IEHUAX C UCHOJb308AHUEM

mamemamudeckKkozo annapama, maxk u npu nomowu Memooos OYEHKU.



KBantoBble siBJIeHUS

BbINnyCKHUK HAYYUTCS:

epACIO3HABATh KBAHTOBBIC SIBJICHUS U OOBSCHATH HA OCHOBE MMEIOIIMXCS 3HAHWNA OCHOBHBIC
CBOWCTBA UJTM YCJIIOBHS MMPOTEKAHUS 3TUX SIBJICHUI: €CTECTBEHHAS] M HCKYCCTBEHHAS PATMOAKTUBHOCTb,
-, B- ¥ Y-U3IIydeHus, BOBHUKHOBEHUE JIMHEHYATOTO CIICKTPa U3ITyYSHUS aTOMa;

®OIMKCHIBATh M3YUCHHBIC KBAHTOBBIC SBJICHHS, UCIOJB3Yysd (DU3MYECKHE BEIUYMHBI: MACCOBOE
YHCIIO, 3apsA/IOBOE YHUCIO, NEpUOA Mojdypacmajaa, dHeprust (OTOHOB; MPH OMUCAHUM MPABHIBHO
TPaKTOBaTh (PU3MUECKUN CMBICI HCIOJIb3YEMBIX BEIIMYMH, UX 0003HAYEHUS U E€IUHUIIBI U3MEPEHUS,
HaXOOUTh (DOPMYIBI, CBSI3BIBAIOIIME JAHHYIO (U3NYECKYIO0 BEIUYHHY C JAPYTHMH BEIHMYHMHAMY,
BBIYHCIIATh 3HAYCHHE (U3MUECKON BEIMYUHBI, AHAIM3UPOBATH KBAHTOBBIC SIBIICHUS, HCIIONB3YS
(bu3nyecKkre 3aKOHbI U MOCTYJIAThl: 3aKOH COXPAHEHHUS SHEPTuH, 3aKOH COXPAHEHUS DJIEKTPHUUECKOTO
3apsifia, 3aKOH COXpPaHEHUsI MAacCOBOTO YHCIA, 3aKOHOMEPHOCTH M3JIyY€HHS U TOTJIOLIECHUS CBETa
aTOMOM, TIPH 3TOM pa3INdaTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA M €M0 MATEMAaTHYECKOE BBIPAKCHHUE;

epa3IMyuaTh OCHOBHBIC MIPHU3HAKHU TUIAHETAPHON MOJEIM aTOMa, HYKIIOHHOW MOJICITH aTOMHOTO
saqpa, TPHUBOJUTH MPHUMEPHI TPOSBICHHUS B MPUPOAC U  MPAKTUYECKOTO  HCIIOIH30BAHUS
PaIMOAKTUBHOCTH, SIJICPHBIX U TEPMOSACPHBIX PEAKIINH, CIEKTPAIIEHOTO aHAIN3A.

BbInyCKHUK MOJYYHT BO3MOKHOCTH HAYYHTHCS

*UCNONIBL306AMb NOIYYEHHble 3HAHUSA 8 NOBCEOHEBHOU HCUZHU NPU 0OpaujeHuu ¢ npubopamu u
MEXHUYeCKUMU YCMPOUCMBAMU (CUeMYUK UOHUSUPYIOWUX Yacmuy, 003umMemp), 01 COXPAHEeHUs.
300p08bs U COONIOOEHUSL HOPM IKOJIOSUYECKO20 NOBEOEHUS 8 OKpYHcalowell cpeoe;

®COOMHOCUMb IHEPSUID CBSA3U AMOMHBIX A0ep C 0eheKmom MAaccol,

*NIPUBOOUNMb NPUMEPDL BIUAHUSL PAOUOAKMUBHBIX UZTYYEHUL HA HCUBbIE OP2AHUZMbL, HOHUMAMb
NPUHYUN OeticmBUs 003UMeMpa U pasiuiams Yclosus e20 UCNOIb308AHU,
®NOHUMAMb  JKOJO2UYecKue  npooOnemMvl,  BO3HUKAlOWUe  Npu  UCHONb30BAHUU — AMOMHBIX
NEeKMPOCMAHYUL, U NYMU peueHus: dmMux npoobnem, nepcneKmugvl UCNOIb308AHUS YHPABIIEMO20
mepmos0epHo2o curnmesd.
JIEeMEeHTBI aCTPOHOMMH
BbinycKHUK HAyYHMTCS:
eyKa3bIBaTh Ha3BaHW IIaHeT CONTHEYHOW CHUCTEMBI; pa3iiyaTh OCHOBHBIC NIPU3HAKH CYTOYHOTO
BpallleHUs 3Be3HOr0 Heba, ABvkeHus JIyHbl, CoTHIIA U TUTAHET OTHOCHTEIHHO 3BE3]T;
®NIOHUMAMb PASTUYUSL MEHCOY 2eTUOYEHMPUUECKOU U 2e0YeHmMPU1eCcKOU CUCmeMamy Mupa,
BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYYHTHCS:
®)KA3bI6AMb 00UUE CBOLICMEA U OMAUYUL NIAHEm 3eMHOU 2PYNNbl U NIAHem-2U2aHmos, Manblx mei
Conneunoti cucmemsl U OONbUIUX NAAHEM, NOJIL308AMbCS KAPMOU 36€30H020 Heba npu HAONI0OeHUAX

36€30H020 Heba;



*pa3IUYaAmMb OCHOBHbIE XAPAKMEPUCUKU 3630 (pazmep, yeem, memnepamypa) COOmMHOCUMb Yeem

36e30bl ¢ ee memMnepamypotl;

epA3IUUANTL 2UNOME3bL O npoucxoofcdeﬁuu Conneynotui cucmembsl.

Conepskanue yueOHOro npeamera
Du3uka 1 pu3nvecKue MeToAbl U3yYeHHusi MPUPOAbI

®dusuka — Hayka o npupoje. Habnronenue u onucanue puznyeckux siBineHuil. Gusnueckue
npubopsl. Puzndeckne BEIMYUHBI U UX u3Mepenue. [lorpemmnoctu nuamepenuii. MexxaynapoaHas
cucrema equHuL. Hayunslii Meton no3Hanus. @u3ndeckuil SKCIEpUMEHT U pru3nyecKast TeOpHsl.
Hayka n Texnuka.

JeMoHcTpanuu:

HaOnronenne Qusnueckux sBICHUH: CBOOOAHOTO MaJCHUs Tell, KoleOaHMH MasTHUKA,
IPUTSDKEHUE CTaJIbHOIO INapa MAarHUTOM, CBEYEHUE HUTH JJIEKTPUYECKOW JaMibl. Dusndeckue
pUOOPBHI.

JlabopatopHblie pabOThI U OTBITHI
Onpenenenre LEHbI AeIEHUS IKalIbl H3MEpUTENbHOT0 Ipudopa. 3mepenue anunel. M3mepenue
00beMa )KUJKOCTU M TBEPJOro Tena. Mi3mepeHue Temneparypsl.

Mexann4yeckue sisiiennsi. Kunemaruka. Jlnnamuka. 3aKOHbI COXPAHEHUSI HMITYJIbCA M
MeXaHH4YeCKOi IHeprun. Mexanuyeckue Ko0J1eOaHUS U BOJHBI

Mexannueckoe naBukeHue. OTHOCUTENBbHOCTHh JBWKeHUs. Cucrema orcuera. Tpaekropus.
IIyte. IlpsimonuHeliHoe paBHOMEpHOE JBHXKEHHE. (CKOpOCTb PABHOMEPHOIO IMPSAMOJIMHEWHOTO
IBUKEHMS. MeTo/1bl U3MEPEHUS PAaCCTOSIHUS, BPEMEHU U CKOPOCTH.

HepaBHoMepHOe nBukeHHE.MrHOBEHHas! CKOPOCTh. Y CKOpeHHE. PaBHOYCKOpPEHHOE BUKECHHE.
CBobonnoe nanenue Ten. ['paduku 3aBHCUMOCTH ITyTH B CKOPOCTH OT BPEMEHHU.

PaBHOMepHOE JBMKEHUE 110 OKPYKHOCTHU. [lepros u yacTota obparieHus.

SBnenne unepuuu. Ilepsriii 3akoH HeroToHa. Macca tena. IInotHocTh BemecTBa. MeToasbl
MU3MEpPEHUS MacChl U INIOTHOCTH.

Bsaumopeiicteue ten. Cuia. [IpaBuno cinoxenus cun.Cuna ynpyroctd. Meroasl usmepeHus
CHJIBI.

Bropoii 3akon Herotona. Tperunii 3axkon HeroToHa.

Cuna TsoxecTd. 3aKOH BCEMUPHOTO TAroreHus. VckyccTBeHHble clyTHHKM 3emun. Bec tena.
HesecomocTts. ['eonieHTpuyeckas u reIMOLEHTPUYECKAS] CUCTEMbBI MUPA.

Cuna tpeHusa. MoMeHT cuiibl. Y cI0BHsI paBHOBecus ppluara. LleHTp TspkecTu Tena. Y cioBHs
paBHOBECHSI TeJI.

Nmnynbc. 3aKOH COXpaHEHUs UMITYJbCca. PEakTHBHOE IBUKEHUE.

Pabora. MomtHocts. Kunernueckast sHeprusi. [loreHumanbHast 3HEpryus B3auMoJIEHCTBYIOIINUX
TeN. 3aKOH COXpaHeHHs MexaHuuyeckod sHepruu. Ilpocteie mexanusmbl. Koadduiment moneznoro
neiicTBus. MeToibl U3MepeHus: YHEPrun, paboThl U MOIITHOCTH.

JaBnenue. ATMocdepHoe naaBieHue. Meroabl usMepeHus nAasieHus. 3akoH Ilackans.
I'mppaBnuueckne MalimHel. 3aKOH ApXruMeza. Y CII0BHE TUIaBAHUS TE.

Mexanudeckue xonebanus. [lepuon, gactora u amrutyna konebanmii. [lepron xonebanmii
MaTeMaTU4YeCcKoro U Mpy>KMHHOTO MasiTHUKOB. MexaHn4yeckue BOJIHBL. [[m1Ha BOJTHBL. 3BYK.

JeMoHcTpanuu:

PaBHOoMepHOE mpsiMonMHEHOE JBHKeHHE. OTHOCUTEIBHOCTh JABUXKEHUS. PaBHOYCKOpEHHOE
nBrkeHrne. HampaBiieHMe CKOPOCTH NpM PABHOMEPHOM JIBHOKEHHMHM 110 OKPY)KHOCTH. SIBieHME
uHepuuu. B3aumopeiicTBue Ten. 3aBUCHMOCTh CHIIBI YIPYTOCTH OT JnedopManuu MPYXKUHBL 3aKOH
COXpaHEeHHUs UMITyJbca. PeakTuBHOE JBMKEHUE. VI3MeHeHNe SHEeprun Tejla IPU COBEPIIEHUU PabOTHI.
[IpeBpareHnss MEXaHUYECKOW SHEPTrUU U3 0HOM POpPMBI B APYTYI0. 3aBUCUMOCTh JAaBJIEHUS TBEPIOTO




TeJa Ha OMOpYy OT JEHCTBYIOIIEH CHIIBI M IUIoImaau onopbl. OOHapyXeHHe aTMOC(EepHOro aBICHUS.
N3mepenue armochepHoro naieHusi 6apomerpoM — anepouaoM. 3akoH [lackans. ['mapaBianueckuii
npecc. 3akoH Apxumena. [Ipocteie MexaHu3Mbl. Mexanndyeckue kosieOanus. MexaHnuecKre BOJTHBI.
3BYKOBBIE KOJIeOaHUs. Y CIOBUSI pacpOCTpaHEHUS 3BYyKa.

JlaGopaTopHble pabOThI U OBITHI

N3mepenue ckopocTu paBHOMEPHOIO ABUKEHHUSL.

N3yueHune 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PABHOMEPHOM M PABHOYCKOPEHHOM JIBH>KEHHUH
N3mepenue yckopeHus MPsIMOJIMHENHOTO PaBHOYCKOPEHHOTO ABHIKEHUS.

N3mepenne macchl.

N3mepenne mioTHOCTH TBEPIOTO Tena.

W3mepenue niIoTHOCTH KUAKOCTH.

N3mepenue cuiibl JMHaMOMETPOM.

CrnosxeHue cuil, HalpaBJIEHHbBIX BJI0JIb OJHOM MPSAMOM.

CnoxxeHue cuil, HallpaBJIEHHBIX MO/ YTJIOM.

HccnenoBanue 3aBUCUMOCTH CUJIBI TSKECTH OT MAcChl TEJA.

HccnenoBanue 3aBUCUMOCTH CUJIBI YIPYTOCTH OT YIUIMHEHUS NPYKUHBL. V3MepeHne xecTKoCTH
MPY>KUHBI.

HccnenoBanue CHITbI TPEHUS CKOIbKeHUs. V3Mepenne kod(hhuIrenTa TpeHus CKOJIbKESHHUS.
HccnenoBanue ycnoBuil paBHOBECHUS pbluara.

Haxoxienue nentpa TsSKeCTH MIIOCKOro Tefa.

Brrunciienne KIIJ[ HaKTOHHOM MIJIOCKOCTH.

N3mepeHne KHHETUYECKON YHEPTUU Tena.

N3Mepenne n3aMeHeHnsl NOTEHIUAIBHOM SHEPTUU TEJIA.

N3mepenune MOLHOCTH.

N3mepenne apxumMenoBoi cuiibl. M3ydeHne ycinoBul IUIaBaHUs TeEl.

W3ydenue 3aBUCUMOCTH Mepro/ia KoieOaHuil MasiTHUKA OT AJTUHBI HUTH.

N3mepenne yckopeHusi CBOOOIHOTO MaIeHUs C TTIOMOIIBIO MasiTHUKA.

W3ydeHnue 3aBUCUMOCTH MEepHO/ia KOJIeOaHHii rpy3a Ha PYKUHE OT MacChl rpy3a.

MouJaexyasipHas ¢pusuka u TepmoanHaMuka. CTpoeHue u cBoiicTBa BellecTB. TennoBblie
ABJICHU S

Crpoenne BemecTBa. TemioBoe ABM)KEHHE aTOMOB M MOJIEKYNI. BpOyHOBCKOE IBH)KECHHE.
Huddys3us. BzaumoneiictBue yactul BemecTBa. Moenu cTpoeHus ra3oB, KUAKOCTENH U TBEPABIX Tell
1 00bsSCHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX MOJIENIEH.

TennoBoe nBmwxkenue.TermmoBoe paBHoBecue. TemmepaTtypa u ee wusMepeHue. CBs3b
TEMIIEPATYPBI CO CPEAHEN CKOPOCTHIO TEIIOBOI0 Xa0THYECKOTO ABUKEHUS YACTHII.

Buyrpennss sHeprus. Pabota u Termonepenadya Kak crnocoObl W3MEHEHHS BHYTPEHHEH
9HEpruu Tena. Bunel Temonepenadn: TEMJIONPOBOJHOCTh, KOHBEKIMS, u3nydeHue. KommuecTso
TEIUIOTHI. Y AeNbHas TEIIOEMKOCTh. 3aKOH COXPaHEHMsI SHEPTUU B TEIJIOBBIX MPOIIECCaXx.

Wcnapenne u xonpaeHcauus. Hacelmensusiii nmap. Bnaxsocts Bo3ayxa. Kumnenue. 3aBHCHMMOCTB
TEMIIEpaTypsl KUIIEHU OT AaBieHus. llnaBnenue m kpuctammmsanus. Y AelbHas TEIJIO0Ta IUIABICHUS
U mapooOpa3oBaHus. Y aeabHas TEII0Ta cropanus. PacueT konuyecTBa TEMIOTH IPU TEMJI000MEHe.

[Tpunuuns! paboThl TemIoBbIX aBUTaTenel. [lapoBas TypOuHa. J[BUrarenab BHYTPEHHETO CrOpaHusl.
Peaxtusnbiii asuratens. KIIJ] TenmoBoro asuratens. OObsiCHEHHE yCTPOICTBA U MIPUHLMIIA IeHCTBUS
XOJIOAWIBHUKA.

[TpeoOpa3oBaHus SHEPTUH B TEIUIOBBIX MAIIMHAX. DKOJIOTUYECKHE TPOOIEMBI HCIIOIb30BAHUS
TETJTOBBIX MAILUH.

JleMoHCTpaIum:

CxxumaemocTb ra3oB. uddy3us B razax u KUAKOCTIX. Moenbh Xa0THIECKOTO IBMKCHHS MOJICKYJ.
Mopnens 6poyHOBCcKOTO nBHXKeHUS. CoXpaHeHHne 00beMa KUIKOCTH MPH U3MEHEHUH (POPMBI
cocyna. CuerieHne CBUHIIOBBIX WIHHAPOB. [IpuHIMD neictBust tepmomerpa. U3menenune
BHYTpPEHHEH SHEPTUHU TeNa P COBEPILIEHUH padOThI U MpH Terionepenade. TermionpoBoAHOCTh
pazIn4HbIX MatepuasioB. KoHBEKIHS B ®KUJIKOCTIX U razax. Temnonepenayda myreM U3IydeHUs.
CpaBHeHME YAEIbHBIX TEMIOEMKOCTEN Pa3INUHbIX BellecTB. SIBneHue ucnapenus. Kunenue Boabl.




ITocTOSIHCTBO TeMnepaTypbl KUNIEHUS AKUIAKOCTH. SIBIEHUS MJIaBJIE€HUS U KPUCTAJUIM3ALUN.
M3mepeHne BIaKHOCTH BO3lyXa IICUXPOMETPOM WIH TUTPOMETPOM. Y CTPOUCTBO
YETBIPEXTAKTHOT'O JIBUTATENsI BHYTPEHHETO CrOpaHusi. Y CTPOMCTBO MapoBOi TypOMHBI

JlabopatopHble paboOThI U OTBITHI

HccnenoBanue N3MEHEHHUS CO BPEMEHEM TEMIIEPATYpPbl OCTHIBAKOLIEH BOJBI.

W3yuenue sBICHUS TEIIOOOMEHA.

N3mepenne yaenbHOU TEIIOEMKOCTH BELIECTBA.

N3mepenue Bi1aXxHOCTU BO3yXa.

HccnenoBanue 3aBUCUMOCTH 00beMa ra3a OT IaBJICHUS MPU MOCTOSIHHON TeMIiepaType.

3JICKTpI/I‘IeCKI/Ie U MarHuTHbIC SIBJICHUSA. 3.11e1crpnqec1me SAAIBJICHUA.
MarHuTHbI€ SIBJICHHSI. 3HeKTp0MaFHI/ITHLIe Ko0J1e0aHus U BOJHBL. OnTHYecKHne sIBJIeHHS

Onektpuzanuss Tell. OJEKTpUYECKUM 3apsa. J(Ba BHIa  3IEKTPUYECKHX — 3apsIoB.
B3aumopeiicTBue 3aps10B. 3aKOH COXpAaHEHUS JIEKTPUUECKOTO 3apsija.

Onektpuueckoe 1mosie. JlecTBUE SIIEKTPUYECKOrO TMOJs Ha DSJIEKTPUYECKHUE 3apsjibl.
[IpoBOAHMKY, TUAIEKTPUKU U TOTYITPOBOIHUKH.

[TocTostHHBIN 37€KTpUYECKUNA TOK. ICTOUHHMKHM MOCTOSTHHOTO TOKa. J[eHCTBUS 3JE€KTPUUYECKOTO
toka.Cuna toka. Hampspbkenue. DIIeKTpUUeCKOe COMPOTUBIICHHE. DJEKTpuueckas 1enb. 3akoH Owma
JUIsl ydacTka sJeKkTpuueckor nenu. [locnepoBarenbHoe U NapauiebHOE COSAMHEHUs POBOJHUKOB.
PabGota m MOHIHOCTH H3neKTpUyeckoro Toka. 3akoH Jxoyns-Jlenma. Hocutenm snekTpuuecKux
3aps/10B B METaJlIax.

OmneIiT Opcrena. MarautHoe noje Toka.B3aumonaeiicTBue NOCTOAHHBIX MarHUTOB. MarHutHoe
nosie 3eMid. DJeKTpoMarHuT. [leficTBMe MarHUTHOTO MOJIIHAa MPOBOJHUK cTOKOM. Cuia Ammepa.
DneKTpoABUTaTellb. DIEKTPOMAarHUTHOE peJie.

OnexkrpomarauTHas HHAYKIUSA. Onbitel @apazaes. [Ipasuno Jlenmna. DnexTporenepaTop.

ITepemennsriit Tok. Tpanchopmarop. Ilepenaua snekTpruueckoit 3HEPTUK Ha PACCTOSHUE.
DNeKTpOMarHuTHbIE  KoJieOaHMs. OJEKTPOMarHUTHbIE BOJHBI M UX cBoicTBa. CKOpOCTH
pacnpocTpaHeHHUs 3JIEKTPOMArHUTHBIX BOJIH. [IpMHIKIIBI paInOCBA3U U TEJIEBHUICHHUSL.

CBer - 27eKTpOMarHiTHas BOJIHA. BIusHuE 371€KTpOMarHUTHBIX W3JTy4YE€HUH Ha KUBbIE OPraHU3MBI.
IIpsamonuneitHoe pacnpocTpaHeHue cBeTa. OTpakeHHe U IPEJIOMIIEHUE CBETA. 3aKOH OTPaXECHUS
ceera. [1nockoe 3epkano. Jlunza. @okycHoe paccrosiHue nuH3bL. ONTHYECKas cuiia JUH3BL. [ 71a3 Kak
onrtuyeckas cucrema. Ontuueckue npubopsl. Jucnepcus ceeta.

JleMoHCTpanuu:

Onexrpuszanus Tei. [[Ba poga dJIEKTPUUECKUX 3apsA10B. Y CTPOHCTBO U JEHCTBHUE JIEKTPOCKONA.
[IpoBOAHMKY U M3OJATOPBI. DIEKTpHU3aLMs depes BiusHue [lepeHoc anekTpuueckoro 3apsia ¢
OJIHOTO TeJla Ha pyroe. 3aKOH COXPaHEHUs AIEKTPUUECKOro 3apsaa. ICTOUHUKH TOCTOSHHOTO TOKA.
CocraBieHue 3ekTpudeckoi nenu. M3mepenue cuiisl Toka ammnepmerpoM. HabumroieHre mocTostHeTBa
CHJIBI TOKA Ha Pa3HbIX y4acTKaX HEPa3BETBJICHHOM 3JIEKTpHUUecKol 1ienu. Mi3mMepenue cuibl Toka B
Pa3BETBIEHHON dJIEKTPUUYECKON 1enu. Vi3Mepenue HanpsKeHUs BOJIbTMETpoM. M3yuenune
3aBHCHUMOCTH 3JIEKTPHUUECKOT0 COMPOTUBIIEHUS IIPOBOJIHUKA OT €T0 JUIMHBI, IO TONEePEYHOr0
CEUEHUs U MaTepuana. ¥ IeJIbHOE CONPOTUBIIEHNE. PeocTaT 1 Mara3uH conpoTusiieHuil. smepenne
HaNpsHKEHUW B MOCIIEIOBATEILHOM JIEKTPUYECKON 1eNr. 3aBUCUMOCTh CHJIBI TOKA OT HaNpsHKEHUS Ha
y4acTKe IeKTpudeckor nenu. OnsIT Ipcrena. MarHuTHoOE 1ose Toka. J[eficTBue MarHuTHOTO oJIs Ha
IIPOBOJIHUK C TOKOM. Y CTPOMCTBO 3JIEKTPOABUTATENA. DIEKTPOMAarHuTHas nHAyKuus. [Ipasuio
Jlenna. Camonnaykuust. [TonydyeHne nepeMeHHOro Toka Ipy BpallleHUH BUTKA B MArHUTHOM I1OJIE.
YeTpolcTBO reHeparopa MOCTOSHHOTO TOKA. Y CTPOMCTBO I'eHepaTopa MEPEMEHHOTO TOKA. Y CTPOUCTBO
Tpanchopmatopa. [lepemaua anexTprudeckoit SHEpruu. IIEKTPOMarHuTHBIE Kosebanus. CBolicTBa
ANEKTPOMArHUTHBIX BONH. [[puHIun nelicTBrs MUKpOQOHA U TPOMKOTOBOpHUTENs. [IpuHIIHITBI
paguocsszu. Mcrounuku ceera. [IpsamMonnHeitHOe pacipoCTpaHEHUE CBETA. 3aKOH OTPAXKEHHMSI CBETA.
N300pakenue B miockoM 3epkaiie. [Ipenomienne ceeta. Xo/ ydyeil B coOuparomieit aunze. Xox
nmydeil B paccenBaronieit imnze. [lomydenne nzobpaxeHuit ¢ moMonisto JuH3. [IpuHnun neicTBus
MPOEKIIMOHHOTO anmnapara u gortoannapata. Mozens riasa. ucnepcus 6enoro cera. [lonyuenue
0enoro cBeTa MpH CIOKEHUU CBETA Pa3HbIX I[BETOB.




JlabopatopHblie pabOThI U OTBITHI

Habmtoienune 3meKTpruiecKkoro B3auMOoICHCTBUS TEI

COopka AJIeKTpUYecKoi IeNu U U3MEPEHUE CUJIbl TOKA U HAIIPSKEHUSL.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa B MPOBOJHUKE OT HANPSDKEHUS HA €ro KOHIaX Ipu
MIOCTOSIHHOM CONPOTHBIICHUU.

HccnepoBanue 3aBUCUMOCTH CHIIBI TOKA B DJIEKTPUUECKOM LIETIA OT COMPOTUBIIECHUS MPU MOCTOSIHHOM
HaMpPsHKEHUU.

N3yuenue nocie10BaTeIbHOTO COSIMHEHHS TTPOBOJHUKOB

W3ydeHnue napayieabHOro COeAMHEHUS TPOBOJHUKOB

W3mepenue conpoTUBICHUE TP TOMOIIHM aMIIEpMETPa U BOJILTMETPA.

W3ydeHne 3aBUCUMOCTH 3JEKTPUYECKOTO COIPOTUBIICHUSI TPOBOJHUKA OT €r0 JJIMHBI, IIOLaIN
MONEPEUHOr0 CEYEHUs U MaTepralia. Y JeIbHOE COITPOTUBIICHUE.

N3mepenue paboThl U MOIIHOCTH 3JEKTPUUYECKOTO TOKA.

N3yuenue B3auMo1€CTBUS TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre MarHUTHOTO MOJISL IPSIMOTO MTPOBOJAHMKA U KATYIIKH C TOKOM.

UccnenoBanue siBneHUs HAMarHMYMBaHUS JKeJe3a.

W3ydenue npuHIMIA JEHCTBHS 3JEKTPOMAarHUTHOTO peJie.

N3yuenune neiicTBUS MAarHUTHOTO TIOJISI HA IIPOBOJAHUK C TOKOM.

W3ydenue npuHIMIA ASHCTBUS SIEKTPOABUTATEINSL.

N3ydenue sBneHUs 2€KTPOMarHUTHON UHAYKIIUU.

Nzyuenune npunumna aeicTeus Tpanchopmaropa.

W3ydenue siBIEHUS paclipOCTpaHEHUs CBETA.

HccnepoBanue 3aBUCUMOCTH yTJIa OTPaXKEHUSI OT yIJla MaJIeHusl CBETa.

N3ydenue cBOiCTB M300paskeHUs B IUIOCKOM 3€pKalie.

HccnepoBanue 3aBUCUMOCTH yTJIa TIPEJIOMIICHUS OT YIJIa MaJICHUS CBETa.

N3mepenne pokycHOTo pacCTOsHUS COOUPAIOIIEH JTHMH3BL.

[Tonyuyenue n300pakeHHit ¢ MOMOIIBIO COOMPAIOIIIEH JTUH3HI.

Habntoienue siBjeHus TUCHIEpCru CBETA.

KBaHTOBBIE SIBJIEHUS

Omnwitel Peszepdopna. [lnanerapnas momenp aroma. JluHeHdaTble ONTHYECKHE CIIEKTPHI.
[TornomieHne u UCMyCKaHUE CBETa AaTOMaMH.

CocraB aTOMHOTO si7jpa. 3aps0BO€ U MaCCOBOE YMCTIA.

SnepHbie cuiibl. DHEPTUS CBA3M aTOMHBIX snep. PaanoaktuBHOCTH. Anbda-, Oera - U ramma-
U3ITydeHusi. MeTOIbl perUCTPAIH SICPHBIX H3ITYICHUH.

SAnepusie peakiuu. [lenenue u cuntes snaep. Mcrounnku sHeprun ConHia u 3Be3f. SaepHas
JHEPreTHKA.

Jo3umetpus. BrnusHue paguoakTUBHBIX U3NYyYEHUH Ha KUBBIE OPraHU3MbI. JKOJOTHUYECKHE
POOJIEMBI pa0OThI ATOMHBIX 3JICKTPOCTAHITHH.

JeMoHcTpamu:

Mopens onbiTa Pezepdopna. Habmonenue TpekoB yactuil B kamepe Bunbcona.
YCTpoiCTBO U AeCTBHE CUETYMKA MOHU3UPYIOIIUX YaCTHII.
JlaGopaTopHbie pabOThl U OIBITHI
Habmtoienne nuHeRvaThIX CEKTPOB U3ITyUeHUSI.
H3mepenue ecTeCTBEHHOTO PaJIMOAKTUBHOTO ()OHA JO3HUMETPOM.

Crtpoenue u 3Bo0onus Beenennoii

FeOHeHTpI/I‘—IeCKaﬂ 158 FCJ’II/IOHGHTpI/I‘-IeCKaSI CUCTCMBI MI/Ipa. q)HSquCKaSI npnpona He6eCHI)IX TCI
Conneunoii cuctemsl. [Iponcxoxnenue Conneunoit Cucremsl. @usndeckas npupoaa ColHIA U 3BE3]T.
Crtpoenue Beenennoii. OBomorus BeeneHHOIM.

JlemoHCcTpanuu: ACTpOHOMUYECKHE HAOTIOACHHUS.

3HAKOMCTBO C CO3BE3MSIMU U HAOJIIOICHHE CYTOYHOTO BpaIlleHUs 3BE€3/THOTO Heoa.

Ha6monenue npmxenus Jlyasl, CollHIIA U TTTAHET OTHOCUTEIHHO 3BE3].



7 KJ1ace
(68 uacos, 2 yaca B Hexen0) Yueonuk: A.B.IlepbimkuH.
Brenenmne (4 1)

Uro usyuaer ¢usuka. Ousmueckue sBiaenus. HaOmrogeHus, onbIThl, u3mMepeHus. Ousnka u

TEXHUKA.
JlabGoparopHblie padoThbI:
eOnpeeneHne EHbl ACIEHUS U3MEPUTEIBHOIO MWIUHIPA.

IMepBoHava/LHBIE CBeIEHNUSI O CTPOEHHH BemecTBa (6 1)
Monekynbl 1 arombl. duddysus. JBwxenue momnekyn. CBs3b TeMIEpaTypbl Tella CO CKOPOCTHIO
JBIKEHUS €ro MoieKkyll. [IpuTspkenue u OTTaIKuBaHUE MOJIEKYJI. PaziMyHble COCTOSIHUSI BEIIECTBA U
uX 00bSICHEHHE HAa OCHOBE MOJICKYJISIPHO — KHHETUYECKUX MTPEICTABICHHIA.
JlabGopaTopHble padoThI:
2. 3mepenne pa3MepoB MajbIX TeJl.

B3aumopneiicTBue Ted (23 u)

Mexanuueckoe nBuxkeHue. PaBHomepHoe nBuxeHne. CKopocTb.

Nuepuus. Bzaumoneiictue ten. Muepnusa. Macca tena. M3amepenue Maccel Telia ¢ MOMOILBIO
BecoB. [1moTHOCTH BelecTna.

SBnenue tarorenusa. Cuna tsoxkectu. Cuna, Bo3HHKawomias npu nedopmanuu.  Bec. CBsasp
MEXy CUIION TSHKECTH M MACCOM.

VYupyras nedpopmanus tena. 3akoH ['yka.

Hunamomertp. I'paduueckoe mzobpaxenue cuibl. CloXeHHE CUI, NEHCTBYIOIIUX MO OJHOU
IIPSAMOM.

Tpenue. Cuna tpenus. TpeHue CKoabxKeHus, KaueHus, Nokos. [loqmunHuku.

JlaGopaTopHble padoThI:
3. U3mepenue macchl Tena Ha PhIYaKHBIX Becax.
4. N3mepenue o0bema Tena.
5. U3mepenue mioTHOCTH TBEPAOIO Tea.
6. ['pagynpoBaHre IPY>KUHBI K N3MEPEHUE CHIIBI C IIOMOIIBI0 TUHAMOMETPA.
7. I3mepeHue CUitbl TpEHUSI ¢ TTIOMOIIBIO TMHAMOMETpA
JlaBjieHre TBEPABIX TeJl, :)KHIAKOCTei 1 ra3os (21 4)
JaBnenue. /{aBineHue TBEpAbIX TEN.
HaBnenne raza. OObBsCHEHHE [aBJICHHS Tra3a Ha OCHOBE MOJIEKYISIPHO — KHHETHYECKHX
npencrasieHuil. 3akox [lackans.

Jasnenue B xuakocTH u raze. Coobmaromuecs cocyasl. Lnro3sl. ['uapasiarueckuii mpecc.

Atmochepuoe nasnenue. Onwir Toppudennu. bapomerp-anepouns. U3menenne armocepHoro
JIaBJIeHUs ¢ BbIcOTOM. Manomerpsl. Hacoc.

ApxumesnioBa cuiia. Y CIIOBUSA I1aBaHus Tell. Boanbli Tpancnopt. Bo3myxoriaBanue.
JlabopaTopHble padoThbI:

8. M3MepeHue BBITAIKMBAIOICH CHIIBI, IEHCTBYIOIIEH Ha MOTPYKEHHOE B JKUAKOCTH TEJO.
9. BrrsicHeHHe yCIIOBU MIIaBaHUs TeJ B )KHUIKOCTH.
Pa6ora nu MmomHOCTD. JHeprusi(16 1)

PaGora cumbl, AeicTByrOmel MO HAmpaBlICHWIO ABWXKEHHUS Tena. MomHocTs. [IpocThie
MEXaHHU3MBL. YCIIOBUE paBHOBecHs pbluara. MoMmeHT cuiibl. PaBHOBecue Ten C 3aKperyieHHOW OChIO
BpauieHusi. Bunbl paBHOBecHs.

PaBeHcTBO paboT mpu UCTIONB30BaHNU MexaHu3MOB. KoadduineHnt nonesnoro aeicTusl.

[loTeHuumanbHas SHEpPrusi MOJIHATOrO TeNa, CXXKAToW MpyKUHbL. KuHeTHdeckas >SHeprus
JBIOKyIIErocs: Tena. [IpeBpaiienre oJJHOro BHJAa MEXaHHUYECKOW 3HEPTHH B APYroll. DHEpPrus peK u
BETpa.

JlaGoparopHbie padoThbI:

10. BrisicHeHue yCIIOBUsI paBHOBECHS phlyara.

11. Usmepenue KIIJ[ npu moabeme Tena 1o HAKIOHHOW MIOCKOCTH. Hroroserit
KOHTPOJIbHBIN TECT. 1 4.



Pe3epBHoe Bpems — (14).

Yuammecsi 10JKHBI YMeETh:
- JaBaTh OIpeJeleHHe MOHATHI: (u3KKa, TeJI0, BEUIECTBO, MAaTepUs, BEIUYMHA, HAOIIOICHUE, OIIBIT,

U3MEpEeHHUe, IMOTPEeIIHOCTh, EIUHUIBI W3MEpPEHUs, H3MEepUTeIbHble NPUOOpHI, IieHa JAeNeHUS,
AKCIIEPUMEHTAJIbHBIE U TEOPETHUUYECKUE METOIbl M3YUYECHHs] TMPHUPOJbI, aTOM, MOJEKYJA, KaruJuisp,
MEXaHUYECKOE [BHKEHHE, TpPACKTOpHs, CHUCTeMa OTcueTa, rpaduk [BUXKEHUS, HHEPTHOCTD,
B3aMIMOJICHICTBUE TeJ, MPOCThIe MeXaHW3Mbl; nuddy3us, cMauyuBaHue, HECMAYMBAHHE, HHEPIUS,
HEBECOMOCTb, Meperpy3Kku, CBO0O0HOE Ma/ieHue, IJIaBaHuE;

- JaBaTh ompejelieHue (U3MYECKUM BEITUYMHAM: CKOPOCTh, MyTh, Macca, IJIOTHOCTh, CHJa, CUJa
TSKECTH, CUJIa YIIPYTOCTH, CUJIa TPEHHUS, BecC Tela, KoddduuueHt TpeHus, kodhPUIHUeHT KeCTKOCTH,
JaBJICHWE, apxXuMeloBa Ccuia, paboTa, MEXaHWUYeCKas dSHEpPrus, IMOTCHIMAIbHAS JHEpPTus,
KUHETUYECKas dHeprusi, MOIHoCTh, KITJI, MOMEHT cuiibl;

- OIIPEACIIATH LIEHY JICJICHUSI U MTOTPELIHOCTh MpUdopa;

- IPaBUJILHO MOJIb30BaThCA MEH3YPKOM, JTMHEUKOI;

- U3MEPSATH 00BEM TeJIa C IOMOIIbI0 MEH3YPKU;

- IPUBOJAUTH IPUMEPHI PUZUUYECKUX ABICHUH, (PU3NUECKOro Tella BEIIeCTBa;

- popmynupoBaTh ocHOBHBIE TToN0keHuss MKT;

- pelaTh Ka4eCTBEeHHbIE 331a4H 110 TEME;

- o TabJWIIaM HAXOAWUTh TEMIIEPATYpPy IEPEeXo/a BEIIEeCTBA M3 OJHOTO arperaTHoOro COCTOSHUS B
ApYroe;

- TPUBOJAUTH TPUMEPHl CMAUMBAIOIIMX M HECMAUMUBAIOUIUMX OKHJIKOCTEH;, HCIOJb30BaHUS
KaMWJUSIPHOCTH;, BELIIECTBA B PA3IUYHBIX arperaTHhIX COCTOSHUSAX;

- SKCIIEPUMEHTAIBHO OMPENEIATh Pa3Mephbl MaJIbIX TEl.

- 3aIUCBIBaTh (DOPMYJBI CKOPOCTH, IYTH, BPEMEHU ABM)KECHHUS, TJIOTHOCTH, Macchl U o0bema Tena;
PaBHOJICMCTBYIOIIEH CUJIbI; 3aK0HA [ 'yKa; Beca Tena, CHIIbI TSKECTH;

- IPaBUJIBHO MOJIb30BATHCS BECAMHU, TUHAMOMETPOM;

- U3MEPSATH CUITY, MaccCy;

- 110 YUCITY PACKPBITh (PU3UYECKHUI CMBICI CKOPOCTH, IMJIOTHOCTH BEILIECTBA, KECTKOCTHU TEJa;

- TMPUBOJUTH TMPUMEPHl MAaTEPUATBHOM TOYKH, MOCTYMATEIHHOTO [BIKEHUS; Pa3IUYHBIX BHUOB
JBUKEHUS; PAKTUYECKOT0 UCIOJb30BaHUSI MHEPIIMH; BUJIOB TPEHMSI; TOAIIUITHUKOB;

- (opmynupoBate 3akonHbl ['yka, Ilackams, Apxumesna, «30J0TO€ MPABUIO» MEXAHHUKH; YCIOBUE
paBHOBECHE pbluara, 3aKOH COXPaHEHHUsI SHEPTUH;

- pemaTh MPOCTEUITNE 3a/1a4ll Ha OMpeeNieHne IeHbl JAeJeHHs MPUOopa U MOTPEITHOCTH U3MEPEHHUS,
KaueCTBEHHBIC 3aJla4l Ha OOBSACHEHHE SBJICHUM C TOYKU 3PEHUS CTPOEHHUsS BEIIECTBA.HA BBISICHEHUE
NPUYMH JIBJKEHMsI TeJa; pacueTHble 3a/Jaud Ha 3akoH ['yka; 3ajaud Ha pacyeT CHJI IPUPOIbI,
pacyeTHbIC 3a7a4M Ha 3aKOH ApXHUMe/a, IJIaBaHue TeJl, Ha 3aKOH COOOIIAIOIINXCS COCY/IOB, HA pacueT
pabotsl, sHepruu, momHoctd, KIIJI, MomMeHTa cui, 3aJayd Ha MPUMEHEHHE YCIOBUS PAaBHOBECHUS
phluara;

- IPaBWJIHHO MOJIB30BATHCS MPUOOPAMH MaHOMETPOM, OAPOMETPOM;

- OOBCHATH HA3HAUCHHUE, YCTPOMCTBO M TMPUHLUIN JEHCTBUS OapoOMETPOB, MaHOMETPOB,
TUAPABINYECKUX MAILMH, HACOCOB U UX UCIOJIb30BAHUE;

- U3MEPSATh APXUMEJIOBY CHITY;

- cOOMpAaTh OMBITHBIC YCTAHOBKH JIJIS1 IPOBEIACHMSI SKCIIEPUMEHTA 110 BBISICHEHUIO YCIIOBUS PABHOBECHS
ppraara, KI1/[ HakJTOHHOM IIOCKOCTH;

®IIPUBOJAUTH MPUMEPHI MPAKTUUECKOTO MPUMEHEHHUS] MPOCTHIX MEXAHU3MOB.

8 KJ1acc
(68 yacoB, 2 yaca B Hegen0) YueOHUK:A.B.Ilepbitikun.
TenuioBbie siBIeHUs (23 U)
TerutoBoe nBrkeHne. Buyrpennsist sueprus. Paborta u Teruronepenada Kak croco0bl H3MEHEHHUS
BHYTPCHHEH dHepruu Tesa. Bujibl Terionepeaym.
KosmrdecTBo TeruoTe. YienbHas TEIUIOEMKOCTh. YelbHas TEIyIoTa CrOpaHHs TOILIHBA.
[TnaBnenue u Kpuctayum3aius. Temreparypa miaBieHus. Y AeabHas TEIIoTa MIaBICHUS.



Hcnapenue u konaeHcanus. OTHOCUTENbHAS BIAXKHOCTh BO3/1yXa U €€ U3MEPEHHUE.

Kunenne. Temnepatypa kunenus. Y genpHasi TEIUIOTa HapooOpa30BaHuUS.

OO0BsicHeHHE U3MEHEHUH arperaTHhIX COCTOSTHUH BEIIECTBA HA OCHOBE MOJICKYJISIPHO —
KMHETUYECKUX IIPEICTABICHUMN.

[TpeBpaleHust 3Hepruy B MEXaHUYECKUX U TEIUIOBBIX IIPOLECCaX.

JBuratens BHyTpeHHero cropanus. [lapoBas TypOuHa.

JlaGopaTopHble padoThI:
1. CpaBHeHHE KOIMUYECTB TEIJIOTHI PU CMEIIMBAHUU BOJIbI PA3HOM TEMIIEPaTyphI.
2.M3Mepenue yenbHOH TeII0eMKOCTH TBEPIOTO Tea.
3. U3mepeHue BlIaXHOCTH BO3IyXa.
DiekTpuyeckue siBaeHus (29 u)

Onektpuszanuss Ten. JlBa poxa dSIEKTpUYECKHX  3apsaoB.  BsaumonencTBue  3apsioB.
DIeKTpUYECKoe MoJie.

JIMCKpPETHOCTB 3JIEKTPUUYECKOrO 3apsaaa. DIeKTpoH. CTpOEeHHE aTOMOB.

[locTosiHHBIM ~ 37€KTpUYeCKM  TOK.  ['ampBaHMYECKHE  DJIEMEHTBl.  AKKYMYJISTODBI.
DneKkTpruyecKkas Lenb. JIEKTPUUECKU TOK B MeTaiiax. Cuia Toka. AMrepMerp.

DnekTpuyeckoe HanpspkeHue. Bonbtmerp.

DIEeKTPUYECKOE COMPOTUBIICHUE.

3axon OMa /115 yyacTKa 3JIEKTPUUECKOH 1.

VY nensHoe conportusiieHue. PeoctaTel. Busibl coelnHeHN TPOBOIHUKOB.

PaboTa 1 MOITHOCTH HJIEKTPUYIECKOTO TOKa. KOJIMUeCcTBO TEIIIOTHI, BBIACISAEMOE TPOBOIHUKOM
¢ TokoM. CYeTuuKk »dJIEeKTpUYecKOl »sHepruu. Jlamma HakanuBaHUA. OJIEKTPOHArpeBaTelIbHbIC
npubopsl. Pacuer anexkTposHeprum, mnorpediseMoil OBITOBBIME 3JekTpornpubopamu. KopoTkoe
3amblkaHue. [naBkue npegoxpaHuTen.

JlabopaTopHble padoThI

4. COopKa 3IeKTPUUYECKOM LIeMH 1 U3MEPEHUE CUITBI TOKA.

5. U3MepeHne HanpspKEHUs Ha pa3IMyHbIX YU4acTKax L.

6. PerynupoBaHue cuibl TOKa pEOCTATOM.

7. I3MepeHue conpoTUBIIEHUS TPOBOAHMKA C IOMOIIbIO aMIIEpMETPa U BOJIBTMETPA.

8. M3mepeHue paboThl M MOIIHOCTHU 3JIEKTPUYECKOH J1amIie.

DJIeKTPOMArHUTHBIE sIBJIeHUA (54)

MaruutHoe mosie TOKa. OJEKTPOMAarHuTbl ¥ HX HpUMEHEHHE. I[lOCTOSHHBIE MarHWTBHI.
MarnautHoe nose 3emiu. [{eiicTBE MarHUTHOTO NOJISL HA MPOBOJHHUK C TOKOM. DJIEKTPOIBUTATEIb.

JlaGopaTopHble padoThI

9.U3yyenne MoieTH SIEKTPOABUTATENS.( HA MOJIEIN)
10.C6opxka 35eKTpoMarauTa U UCTIBITAHUE €T0 JCHCTBHSL.
CaetoBble siBjeHus (13 u)

Ucrounuku cBeta. [IpssMonnHeitHOE pacnpoCTpaHEHUE CBETA.

Otpaxenue cBera. 3aKOHBI OTpaykeHus cBeTa. [1mockoe 3epkaro.

[Ipenomienue ceera.

JInnzbl. @OKyCHOE pacCTOSHUE U ONTHUYecKas cuia JUH3bL. [locTpoeHue nzobpakeHuil,
JTaBa€MbIX TOHKOW JTMH30M. ONITHYECKHUE TPUOOPHI.

JlabopaTopHbie padoThI:.

e[lonydyenne n300paxxeHnit C MOMOIIBIO COOMPAIOLIEH JTHH3HI.

WTOroBBIN KOHTPOJIBHBIN TECT. 14.

PesepBHoe Bpemst — (3u4).

Yuanuecst 1015KHBI YMETh:

- JaBaTh OIpeAeNieHHe TOHSTUHM TEMJoBOE [JBWKEHHE, TeIlonepeaaya, TeIUIONPOBOAHOCTD,
KOHBEKIMS, M3JIyue€HHe, arperarHoe COCTOsSHUE, (a30BbI MEPEeXOA.’JIEKTPUUECKUI  3apsin,
AJIEKTPUYECKOE TI0JIe, MPOBOJHUK U JIUAJIEKTPUK, XUMUYECKUI 3JIEMEHT, aTOM U aTOMHOE sJIpo,
IIPOTOH, HEWTPOH, JJIEKTPUYECKasl CHUJIA, MOH, JJIEKTpUYecKas LeNb M CXeMa. MAarHUTHOE IIOJIE,
MarHMTHbBIE CUJIOBBIE JIMHUH, 3JIEKTPOMArHUTHOE IOJ€, MOCTOSHHBIA MarHUT, MarHUTHBIN MOJTIOC,



TOUYEYHBIM MCTOYHMK CBETA, IOJIE 3PEHUs, aKKOMOAALUs, 3€pKallo, TeHb, 3aTMEHHUE, ONTUYECKAs OCb,
(boKyc, ONTHYECKUI LEHTP, OIU30PYKOCTh U TAITbHO30PKOCTh;

- JlaBaTh ompeeieHHe (PU3MUECKUM BEIUMYMHAM: BHYTPEHHSS SHEPrus, KOJUYECTBO TEIUIOTHI,
ylenbHas TEIJIOEMKOCTh BEIECTBA, yJeNbHas TEIJIoTa CropaHus TOIUIMBA, YJENbHAs TEIIoTa
napooOpa3zoBaHusl, yelbHas TEIUIOTA IUIAaBJIECHUS, TEMIIEpaTypa, TeMIepaTypa KUIIeHUs, TeMIepaTypa
IUTaBJICHUS, BJIQXKHOCTb, SJEKTPUYECKUHN 3apsijl, cuja TOKa, HANpPSHKEHHE, CONPOTUBIICHUE, YICIbHOE
COIIPOTHBIIEHUE, pabOTa W MOIIHOCTb TOKA, YIVIbl MAJCHUS, OTPAKEHUs, MpeIoMieHus, (GpokycHoe
paccTosiHue, ONTHYECKas! CUIIa.

- (hopMyIMPOBATh 3aKOH COXPAHEHUS SHEPIHH B TEIUIOBBIX IIPOLIECCAX;

- pemarhb MpOoCTeHIIe KaYeCTBEHHBIE M PACUETHBIC 3a7aull Ha TETIJIOBbIC SIBJICHUS;

- 110 YHCITY J1aTh MOHATHE PU3NUIECKOTO CMBICIIA TAOJIMYHBIX JAaHHBIX TEMBI,

- paboTaTh C COOTBETCTBYIOIUMH TAOIULIAMU;

- OTIPE/ICTISATD LIEHY JICIICHUSI TEPMOMETPA;

- YMETh MOJIb30BATHCS TEPMOMETPOM, KATIOPUMETPOM, IICUXPOMETPOM;

- 0OBSICHATH HA3HAUEHHE, YCTPOICTBO U mpuHImn Aevicteus JIBC, ncuxpomerpa;

- IPUBOAUTH IPUMEPHI IPAKTUYECKOT0 MCII0JIBb30BaHMsI 3aKOHOB Kypca U TEIJIOBBIX JIBUTaTENIEH.

- COCTaBJIATH NPOCTEHIIINE STCKTPUIECCKUE IIETIH M BEIYEPUUBATH UX CXEMBI;

- U3MEPATH CHIIy TOKA U HAIPSKEHHUE, COPOTUBIICHUE;

- TTOJIB30BATHCS PEOCTATOM;

- HaXO/UTh YAEIbHOE CONPOTUBIICHUE MPOBOJHUKA IO TaOIHLIE;

- OOBSICHATH Ha OCHOBE IIOJIOKEHUH DSJCKTPOHHOW TEOPUHU DIEKTPU3ALMUIO TEIN, CYIIECTBOBAHUE
IIPOBOJTHUKOB M JU3JIEKTPUKOB; HArpeBaHUs IMPOBOJHHMKA DJEKTPUYECKUM TOKOM; JIEHCTBUE
AJIEKTPOHATPEBATEIBHBIX IPUOOPOB;

-00BACHATH JIEMCTBUE 3JIEKTPOU3MEPHUTEIBHBIX IPUOOPOB, FIEKTPOIBUTATEIIS;

- pemaTth 3a7ayM ¢ mpuUMeHeHueM 3akoHa Owma, J[xoyns-JleHIa, 3aKOHOB TOCIENOBATEIBHOTO H
napauIeIbHOTO COSMHEHHUS MPOBOIHUKOB U crenytonmx Gopmyr: R = pl/S; A=Ult; P=UI,;

Q=I°Rt;

- (OopMyNIHpOBaTh 3aKOHBI MPSIMOJIMHEHHOIO PacHpOCTPAHEHUSI CBETA, OTPAKEHUS M MPEIIOMIICHUS
CBETA;

- MPaKTHUYECKU NMPUMEHATh OCHOBHBIE MOHATUS U 3aKOHBI [ OOBSICHEHUs AEUCTBUS (oToarnmnaparta,
rJ1a3a, O4YKOB;

- IOJTy4yaTh N300pa’keHMs MPeIMETa C MOMOIIIBIO JTMH3BI M IJIOCKOT0 3epKaa;

- CTPOHTH U ONHCHIBATh N300paKeHMs ITPEIMETA B TUIOCKOM 3€pKaJie ¥ B TOHKOU JINH3E;

epelIaTh Ka4yeCTBEHHbIE M pacueTHBIE 337aYll HA 3aKOHBI OTPAKEHUS CBETa, Ha pacueT ONTHYECKOM
CHJIBI JIMH3BI U ONITUYECKOI CHUJIBI CUCTEMBI JINH3.

9 kaace
( 68uac., 3 yaca B Henenw) Yueonuk: A.B.Ilepsiikun, E.M.I'yTHUK.
3aKkoHbl IBU:KeHUS U B3aumoaeiictBus te (34 u)

MartepuanbHas Touka. Crucrema oTcyera.

[Tepememenne. CKOpOCTh MPSIMOJIMHEHHOTO PABHOMEPHOTO JABFKEHHSL.

PaBHOyCKOpeHHOE  MpPSMOJMHEHHOE JIBWXKEHHE: MIHOBEHHasi CKOpOCTb, YCKOpPEHHE,
nepeMenieHue.

I'pacduky 3aBUCUMOCTH KHHEMATHYECKUX BEIMYMH OT BPEMEHU MPH PAaBHOMEPHOM U
PaBHOYCKOPEHHOM JBIKEHUH.

OTHOCHUTENBHOCTh MEXaHWYECKOTO JBMKEHUs. ['eolleHTpuuecKkas U requoLleHTpuIecKas
cuctema mupa. MHepunanbHasg cucteMa oTcyera. 3akoHbl HproTOHA.

CBobonHoe nasenue. HeBecomocTh. 3aKOH BCEMUPHOTO TATOTEHHS. MICKYCCTBEHHBIE CITyTHUKH
3emiu.

Nmmynbe. 3akoH coXpaHeHus: UMIyJbca. PeakTuBHOE NBIKEHUE.
JlaGopaTopHble padoThI:
ellccnenioBanre paBHOYCKOPEHHOT'O IBWKEHUS 0€3 HaualbHOM CKOPOCTH.
elI3mepenue yckopeHus CBOOOTHOTO HaIeHHS.

Mexanuveckne KoJjied0aHus H BOJIHBL. 3BYK (15 )



Konebarenbnoe nBmwxkenune. Komebanuss rtpy3a Ha mnpyxkuHe. CBoOOmHBIE KoJieOaHUSI.
KonebarenbHas cucrema. Mastauk. [lepuon, yactora 1 aMIuinTyja KoieOaHHi.

[IpeBpamienre SHEpruM TNpH  KoJeOaHUSAX. 3aTyxawmue KojeOaHus. BbIHYXIECHHBIC
Kosebanus. Pesonanc.

Pacripoctpanenue xonebanuii B ynpyrux cpenax. Ilomnepeunsie U mpoaoibHbIe BONTHBIL. [[jinHa
BOJIHBI. CBSI3b JUIMHBI BOJIHBI CO CKOPOCTBIO €€ PACIIPOCTPAHEHUS U IIEPUOOM.

3ByKOBBI€ BOJIHBI. CKOPOCTH 3ByKa. | pOMKOCTh 3ByKa M BbICOTA TOHA. DXO.
3BYKOBOI pe30HAHC.
JlabGopaTopHble padoThI:

3. HccnenoBanue 3aBUCMMOCTHU MEPUOJIA U YACTOTHI CBOOOAHBIX KOJICOaHH MasgTHUKA OT

JUTMHBI €70 HUTH.

DJIeKTPOMArHuTHOe 1oJie (224)

OaHOPOJHOE M HEOJHOPOJHOE MAarHUTHOE IOJIE.

Hanpasnenue Toka v HanpaBlieHUE JIMHUN ero MaruutHoro nous. [Ipasuiio OypaBuuka.

OOHnapyxenue MarauutTHoOro noJs. [IpaBuio neBoit pyku.

Nunykuus marHutHOro mnoiis. MarHuTHbIl 1oToK. OmnbiTel Papanes. DIEKTpOMarHUTHAs
nHaykuud. HarpaBnenne naaykiimonHoro toka. [Ipasuino Jlenna. fIBnenne caMOMHyKIUN.

[lepemennniii 1Ok .I'eneparop mnepemenHoro Toka. IIpeoOpazoBanue »sHepruu B
anekTporeneparopax. Tpancpopmatop. [lepenaua snekTpudeckoil SJHEPTUH HA PACCTOSTHHUSI.

DNEeKTpOMarHuTHOE Toj€. OJEeKTPOMAarHUTHbIE BOJIHBIL. CKOPOCTb  pacHpOCTpaHEHUs
AJIEKTPOMArHUTHBIX BOJIH. BiWsSHUE SJIEKTPOMArHUTHBIX W3JIYYCHHH HA JKUBBIE OPraHU3MBI.
Konebartenbubiit koHTYp. [lomyueHue sneKTpoMarHUTHBIX KojeOaHud. [IpuHIUOBI paavoOCBs3U U
TeNEeBUJICHUS. DJIEKTpOMarHuTHas npupoza cseta. [Ipenomiienue cBera. [lokazaTenb mpeaoMIIeHHUS.
Hucnepcust cera. LlBeta Ten. Tumbl onTuyeckux crnekTpoB. [loriomeHue M ucCnyckaHue cCBeTa
aromami. [IporcxoxIeHne JIMHENYAThIX CIEKTPOB.
JlaGoparopHbie padoThbI:

4. V3yueHue sBJICHUS 3JIEKTPOMArHUTHON UHIYKIMH.
5.Habmoienre CriomHoro 1 JMHeHYaThIX CIEKTPOB UCITYCKaHUS.
Ctpoenue aToma u aToMHOro0 siipa (194)

PannoakTMBHOCTh KaK CBUAETEIBCTBO CIOXHOTO CTpOEeHHsI aToMOB. Anb(da-, Oera - U ramma-
U3ITy4YEeHUS.

OmnsiTel Pesepdopna. SAnepuas moaens aroma.

PannoakTuBHBIE mpeBpalleHus aTOMHbIX sifep. CoxpaHeHue 3apsioBOIO U MacCOBOTO YHCE
IIPU SIIEPHBIX peaKUUsiX. DKCIEPUMEHTAIbHBIE METOAbI UCCIIEA0OBAHUS YaCTHII.

[IpoToHHO — HEUTpOHHAsd MoAeNb sAapa. PU3NUECKUI CMBICH 3apsiIOBOIO U MAacCOBOTO YHUCEN.
N3otomnsl. IlpaBuna cmemenus mist anbda- u 6era-pacnajga Opu SIEPHBIX pPEeaKUMsIX. DHEPrus CBS3U
yactul B sape. Jlenenuwe sanep ypana. llenmnas peakuus. SlnepHas sHepreTuka. OJKOJOTHYECKHE
npoOseMbl  pabOThl aTOMHBIX dnekTpoctanimid. Jlosumerpus. Ilepuwon momypacnmaga. 3akoH
PaaMOAKTUBHOIO pacmajna. BnusHue paguoakTUBHBIX HW3JIYYEHHH Ha JKHUBBIE OpPraHU3MBI.
TepmosinepHas peakuus. ICTOYHUKM SHEPTUM COJHIA U 3BE3].

JlabopaTopHble padoThbI:
6. MI3amepeHne eCTeCTBEHHOTO PaJHaIlHOHHOTO (DOHA JTO3UMETPOM.
7. 3ydeHue aeneHus siapa aToMa ypaHa 1o ¢pororpaduu TPeKoB.
8.0menka meproja Imoirypacrajga HaxOJSMIIUXCS B BO3AyXe NMPOJYKTOB pacmana rasa
pagoHa
9.M3zyueHne TPEKOB 3apsHKEHHBIX YaCTHII IO TOTOBBIM (OTOTpadHsIM.
Ctpoenue un 3Bomonusi Beenennoii (5 1)
Cocras, ctpoenue u npoucxoxaeHue Conneynon cucreMsl. [1nanersr u Mansle Tena CoaHEUHON
cucrembl. Ctpoenue u sBomonnst ConHua u 38e31. CTpoeHue u 3Bosonys BeceneHHOM.



111. TEMATUYECKOE IINTAHUPOBAHUE

Knacc
Tembl pazgesia Bcero yacos JlaGopaTopHBbIX padoT KoHTposbHBIX paGoT
Beenenmne. dusuka 1 TeXHUKA 1 -
IlepBoHayanbHBIE CBEJICHUS O CTPOCHUH BEILIECTBA 5 1 1
BzaumopeiicTeue Ten 22 5 2
JlaBrnenue TBEpABIX TEN, KUAKOCTEN U Ta30B 21 2 2
PaGora 1 MoOImHOCTh. DHEprus. 14 2 1
O06o06mmaromniee MoBTOPEHUE 2
HUTOI'O 68 11 6
K/iacc
Temsl paznena Bcero gacos JlabopaTopHBIX padboOT KoHTponbHBIX paboT
[Toropenue kypca ¢pusuku 7 kiacca. «O, CKOIBKO 4
HaM OTKPBITHH YyJHBIX...»
TennoBkie SIBICHMS. 11 2 1
M3meHeHre arperaTHbIX COCTOSTHUH BEIIECTBA 11 1 1
DNEeKTpUYECKUE SIBICHUS. 26 5 2
DNEeKTPOMarHUTHBIE SIBJICHHUS. 6 2 -
CBETOBEIC SIBJICHHSL. 8 1 1
O06o061maroniee MoBTOPEHUE 2
HUTOIO 68 Bcero 11 Bcero 5
Knacc

Temsbl paznena

Bcero gyacos

JlabopatopHbIxX paboT

KonTponbubIx paboT

[ToBTopenue kypca Guszuku 8 kiacca 2

3aKOHBI B3aUMOJICHCTBUS U IBMXKCHHUSI TEII. 20 2 4
Mexanuyeckue KojebaHus U BOJIHBI. 3BYK. 12 1 1
DNEeKTPOMarHuTHOE TIOJIE. 12 2 1
CtpoeHue aTomMa ¥ aTOMHOTO si/ipa. 18 4 1




Ctpoenue u 3BosrONUS BeeneHHOM.

5

HroroBoe moBTOpEHNE

5

1

HUTOI'O

68

Bcero 9

Bcero 8

HUPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://lesson.academy-content.myschool.edu.ru/03/07

https://lesson.academy-content.myschool.edu.ru/03/08

https://lesson.academy-content.myschool.edu.ru/03/09
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