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INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOTI'O ITPE/IMETA
«Du3uKa»

JINYHOCTHBIE Pe3yJabTATHI:
® C(i)OpMI/IpOBaHHOCTI) IMMO3HABATCJIbHBIX HHTCPECOB HA OCHOBC PA3BHUTHA MHTCIIJICKTYAJIbHBIX 1 TBOPYCCKUX CIIO coOHOCTEN yJaumunxcs;
'Y6€)K[[6HHOCTI) B BO3MOKHOCTHU IMO3HAHHA IMPHUPOJbI, B HCO6XOIII/IMOCTI/I Pa3syMHOI'O UCIIOJIb30BAHUA [[OCTI/I)KCHI/Iﬁ HAaYyKHu " TEXHOJIOTUH JJIA I[aJILHeﬁHIeFD
Pa3BUTHA YCTIOBCYECKOI'O O6III€CTB3,, YBAXKXCHHUC K TBOPpIAM HAYKH U TEXHUKH, OTHOIICHUC K (1)1/131/11(6 KaK 3JICMCHTY 06HI€‘-I€JIOBC'—ICCKOI>'I KYJIBbTYPBbI;
* CAaMOCTOSITEJIbHOCTh B IPUOOPETCHUU HOBBIX 3HAHUM U MPAKTUYECKUX YMEHHUIA;
* TOTOBHOCTH K BBI60py JKU3HCHHOTO ITYTH B COOTBETCTBUU C COOCTBEHHBIMU HHTCPECaMU U BO3MOKHOCTAMU,
MOTHUBAI A O6p330BﬂT€J'II:HOI>i ACATCIIBHOCTHU IIKOJHbHUKOB Ha OCHOBC JIMYHOCTHO-OPUCHTHUPOBAHHOT'O IMOAX0JA4A,
* (popMupoBaHUE [IEHHOCTHBIX OTHOUIEHUH IPYT K APYTY, YUUTEII0, aBTOpPaM OTKPBITUM U N300pETeHU, pe3ynbTaTaM 00y4eHus
MeTtanpeaMeTHbIe pe3yJbTaThI:
* OBJIAACHHUC HABBIKAMHU CAMOCTOSTCIBHOTO HpI/IO6peTeHI/I${ HOBBIX 3HaHPII>i, opraHusanuvu yqe6H0171 JACATCIbHOCTHU, ITOCTaAaHOBKH ueﬂeﬁ, IJIaHUPOBAHM,
CaAMOKOHTPOJIA 1 OUCHKH PE3YJIbTAaTOB cBOen ACATCIIBHOCTU, YMCHHUAMU MMPEABHUACTE BO3SMOKHBIC PE3YJIbTAaTbl CBOUX ﬂeﬁCTBHﬁ;
* IOHUMAHUC paBJ’II/I‘II/Iﬁ MCXKIY UCXOJHBIMHA CbaKTaMI/I U TUnoTe3aMu mJjiid ux O6’B${CHGHI/I${, TCOPECTUICCKUMU MOJCIISIMU U PC€aJIbHBIMU O6’I)eKTaMI/I, OBJIAZICHUC
YHHUBEpPCAJIbHBIMU Y4E€OHBIMU JEHCTBUSMHU HA MpHUMeEpax TUIoTe3 JUIsl OOBSICHEHMS] M3BECTHBIX (DAKTOB M SKCIEPUMEHTAJIBHOM NMPOBEPKU BBIBUIAEM bIX
TUNOTE3, pa3pabOTKH TEOPETUYECKUX MOJIETICH MPOIIECCOB WIIH SBJICHUIA;
* popMHpOBaHNE YMEHU BOCIIPUHUMATD, TTepepadaThIiBaTh U MPEABIBIATH HH(POPMAITUIO B CIIOBECHOH, 00pa3HOM, CHMBOJIMYECKOM (hopMax, aHATM3UPOBATh
1 nepepabaThiBaTh MOJYYEHHYI0 MH(GOPMALMIO B COOTBETCTBHM C MOCTaBJIECHHBIMU 3aJadyaMi, BBIIENISITh OCHOBHOE COJIEp)KaHHWE MPOUYMTAHHOTO TEKCTa,
HaXOJHUTh B HEM OTBETHI Ha MOCTABJICHHBIE BOIIPOCHI U U3JIAraTh €ro;
* npuoOpeTeHHe OMbITa CAMOCTOSITEILHOIO TIOMCKAa, aHajlu3a W oTOopa HH(POpPMAIMM C HWCIOJB30BAHMEM pAa3IMYHBIX HMCTOYHMKOB M HOBBIX
MH(OPMALIMOHHBIX TEXHOJOTUH JJIsl pelIeHHs] O3HABATEIbHBIX 3a/1a4;
* pa3BUTHE MOHOJIOTUYECKON M JAMAJOTHYEeCKOW peud, yMEHHUs BBIPAKaTh CBOM MBICIH M CHOCOOHOCTH BBICIYIIMBATh COOECEAHMKA, IOHUMATh €ro TOUKY
3peHus, MPU3HABATh MIPABO JPYroro 4YejroBeKa Ha MHOE MHEHHUE;
* OCBOCHHE MIPUEMOB JICHCTBHI B HECTAaHAAPTHBIX CUTYAIIMUSIX, OBJIAJICHHE SBPUCTHUECKUMU METOJIaMHU PelIeHUs TpoodiieM;
* popmupoBanue yMmeHuil paboTaTh B I'PYIIE C BBHIIIOJHEHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH, MPEACTaBIATh U OTCTaUBaTh CBOM B3TJISbI U YO SXKICHUS,
BECTHU JUCKYCCHIO.

IIpenmeTHble pe3yabTaThl:

7 Kjaace
«BBeaenue»
OOyyaromuiics Hay4YuTCs:
® TIOHMMATh CMBICT OCHOBHBIX (PM3NYECKUX TEPMUHOB: TEIO, BEIIECTBO, MaTepusl; (prusnueckoe siBjeHrne, PU3nIeckuil 3aKoH, PU3NYECKUE BETUUHUHBI,
B3aHMO/ICHCTBHE;



® T[IOHMMATh CMBICI OCHOBHBIX (DU3MUYECKMX BEJIMYMH: IIyTh, CKOPOCTb, Macca, IUIOTHOCTb, CHJIA, JaBJICHHE, pab0Ta, MOIIHOCTb, KWHETHYECKAas
SHEPTHUs, TOTCHIMATbHAS YHEPTUs, KOAPPHUIIMEHT MOJIE3HOTO CHCTBHUS.
OOyyaromuiicss MOJy4UT BO3MOKHOCTh HAYUYHMTCSH:

® [POBOAUTH HAOMIONEHUS (PU3MUECKUX SBICHUN; U3MEPATh (PU3NUECKUE BEIMYMHBI: PACCTOSTHUE, IPOMEXYTOK BPEMEHH, TEMIIEPaTypy; ONpPEAesThb
LEHY JIeJIEHUs Kbl TprOopa ¢ y4eTOM HNOTPEIIHOCTH U3MEPEHUS;

® [IOHMMATh POJIb YUCHBIX HAICH CTPAHBI B PA3BUTUU COBPEMEHHOW (DM3MKU U BIMSHUH HA TEXHUYECKUN U COIIMATIBLHBIN IpOrpecc.

«IlepBoHayabHbIE CBeJeHUSI O CTPOEHUH BeLeCTBA)
OOyyaromuiics HayuYuTCs:

® JIOHMMAaTh CMBICI OCHOBHBIX q)HSI/I‘IeCKI/IX TCPMHUHOB! I[I/I(i)(i)YSI/IS{, OoJibIIasg CKUMAEMOCTD ra3oB, Majas C:;KMMacMOCTb )I(I/II[KOCTefl " TBEPABIX TCII;
e moian3oBaThed CU u NEpEeBOJAUTHL CANMHUIIBI UBMCPCHUA (1)I/ISI/I‘~IGCKI/IX BCJIMYMH B KPATHBIC U JOJbHBIC CIMHUIIBI;

® JIOHUMAThHb HpI/ILII/IHBI 6pOYHOBCKOFO JABUXXCHUA, CMadYUBaHUA 1 HECMaUYUBaHUS TCJI, paSJ'II/I‘II/ISI B MOJ'IGKy.]'IprHOM CTpOCHI/II/I TBepI[I)IX TECJI, )KPII[KOCTGIZ nu
rasos;

® TIOHMUMAaTh CMBICII OCHOBHBIX (hu3mdecKkux 3akoHOB: [lackams, Apxumena, ['yka.
Oo0yyaromuiicst NOJY4YUT BO3MOKHOCTb HAYYUTCS:
® TIPOBOJIUTH HAOMIOACHUS (PU3UUCCKUX SIBJICHUHN; U3MEPITHh (PU3HUECCKUE BEITHUUHBI
® TIOHUMATh POJIb YUEHBIX HAIlIeH CTPaHBI B pa3BUTHUH COBPEMEHHON (DM3MKHU U BIUSHUM Ha TEXHUYECKUH U COIMAIBHBIN TTPOTPECC;
® CIOJb30BaTh MOJTYUYECHHbIC 3HAHUS B MIOBCEIHEBHOI KU3HHU (OBIT, SKOJIOTHS, OXpaHa OKPYXaloIIe cpesibl).

«B3auMopeiicTBUA TeEI»
Oo0yuaromuiicss HAyYUTCH:

® [IOHMMAaTh U OOBSICHITH (1)I/I3I/I‘ICCKI/IC SABJICHUSA: MCXaHUYCCKOC IBHMXXCHUEC, PaBHOMCPHOC H HEPABHOMCPHOE IBMIXXCHUC, HMHCPLHA, BCEMHUPHOC
TATOTCHUC,

® U3MEPATH CKOPOCTh, MacCy, CUI1y, BEC, CUIIY TPCHHA CKOJIbBXKCHH, CUITY TPCHUSA Ka4YCHU, 06’beM, INIOTHOCTH TCJIa, paBHOI[efICTBYIOIHYIO JABYX CHII,
HeﬁCTBYIOMHX Ha TCJIO 1 HAIIPpaBJICHHBIX B OAHY U B ITPOTHBOIIOJIOKHBIC CTOPOHBI;
® JIOHMMAaThb CMBICII OCHOBHBIX (bI/ISI/I‘IeCKI/IX 3aKOHOB: 3aKOH BCEMHUPHOI'O TAIOTCHUA, 3aKOH FYKa,

Oo0yuaromuiicst MOJY4YUT BO3MOKHOCTh HAYYNTCH:

® BJJIETh HKCIEPUMEHTAIBHBIMU METOJIaMH HCCIEJOBAHMS 3aBUCUMOCTHU: MPOIIEHHOIO MyTH OT BPEMEHH, Y/UIMHEHMS NMPYXHUHBI OT MPHIOKEHHON
CHJIBI, CHJIBI TSDKECTH Tejla OT €ro MacChl, CHJbl TPEHHUS CKOJBKEHHUS OT IUIOLIAJAW COINPHUKOCHOBEHMSI T€l1 M CHWIIbI, HNPWKUMAMOLEH Teno K
MOBEPXHOCTHU (HOPMaJIbHOTO JaBJICHUS);

® BJAJETh CIOCOOAMU BBINIOJIHEHHUS PACYETOB IPU HAXOXKIECHUHU: CKOPOCTH (CpeiHel CKOPOCTH), IIyTH, BPEMEHH, CHJIbI TAKECTH, Beca Tejla, INIOTHOCTU
Tena, 00beMa, MacChl, CUJIbl YIPYTrOCTH, PABHOACHCTBYIOIIEH ABYX CHJI, HAIIPABJIEHHBIX MO OJTHOM MPSMOIA;

® HaxXOJUTH CBA3b MCIKAY (1)I/I3I/I‘ICCKI/IMI/I BEJIMYMHAMU: CHJION TSKECTH U MacCOM TCJIa, CKOPOCTU CO BPEMCHECM U ITYTCM, IIJIOTHOCTHU TECJIa C €ro Maccoit
n O6’LCMOM, CHJION TSIKECTH M BECOM TCIa,

¢ TNCpCBOAUTH (I)I/I3I/I‘-ICCKI/IC BCIMYMHBI U3 HECUCTEMHBIX B CU n HaO60pOT;



® [OHMMAaHUWE MPUHIUIOB JIEHCTBUS IMHAMOMETPA, BECOB, BCTPEUYAIOIINXCS B TOBCEJHEBHOW JKNU3HU, U cIOCOOOB oOecrieueHus! 6e30MacCHOCTH IPH UX
HCII0JIb30BAHUY;

e yMEHHE UCTOJh30BaTh MOJTYYCHHBIC 3HAHUS B TIOBCETHEBHOM JKM3HH (OBIT, 3KOJIOTHUS, OXpaHa OKPYKaIOIIEH cpepl).

«/laBJjieHHe TBePAbIX TeJl, )KHUIKOCTeH U ra3oB»
OOyyaromuiics HayuYuTCs:
® JIOHHUMAaThb CMBICJI OCHOBHBIX (1)I/I3I/IT-IGCKI/IX SABJICHUA . aTMOC(bepHOC JaBJICHUEC, JaBJICHHC )I(HI{KOCTGPJI, ra3oB M TBCPAbIX TCJI, IJIaBaAHUC TCII,
BO3/1yXOIUIaBaHHE, PACIOJIOKEHUE YPOBHS XHJIKOCTH B COOOIIAIOIIUXCS COCyJdaX, CYIIECTBOBAaHHE BO3AYIIHOM 000J0YKHM 3eMIII0; CHOCOOBI
YMCHBIICHHUA U YBCIIMYCHHA OABJICHUS,

® U3MepsTh: aTMOC(HEPHOE IaBIIEHUE, JaBICHHUE KUJAKOCTH Ha IHO U CTEHKU COCya, CHIly ApXuUMena;

® [IOHMMAaTh CMBICT OCHOBHBIX ()M3MYECKUX 3aKOHOB U YMEHHE IIPUMEHSTh UX Ha MpaKTHKe: 3aKkoH [lackans, 3akoH Apxumerna;

e T[IOHMMAaTh NPUHLUN JEHCTBUS OapoMeTpa-aHepoH/a, MAHOMETpPa, MOPIIHEBOTO >KMJKOCTHOIO Hacoca, THAPABIMYECKOro Ipecca U crocoOoB
obecrnieueHrs 0€30MacHOCTH MPHU UX UCIIOJIb30BAHUU;

Oo0yyaromuiicst NOJY4YUT BO3MOKHOCTb HAYYUTCS:

® [IPOBOJWTH HAOMIOEHUS (PU3MUECKUX SBICHUN; M3MEPATh (U3NIECKUE BEIIMYHHBI: PACCTOSTHHE, IPOMEXYTOK BPEMEHH, TEMIIEPATypy; ONPENeNiTh
LIEHY JIeJIEHUs IIKaIbl TprOopa ¢ yueTOM HNOTPEIIHOCTH U3MEPEHUS;

® [IOHMMATh POJIb YUCHBIX HAIIEH CTPAaHBI B PA3BUTHUU COBPEMEHHOW (DM3WUKH M BIMSHUYM HA TEXHHYECKHUIA U COIMAITBHBIN MPOTPECC;

® BIJAJIETh SKCIIEPUMEHTAIBHBIMU METOJAAMH UCCIIEI0BaHUS 3aBUCUMOCTH: CHJIbI ApXuMeza oT 00beMa BHITECHEHHOM TE€JIOM BO/Ibl, YCIIOBUH MJIaBaHUS

® BIAJCTh CINOCOOAMHU BBITOJTHEHHUS PACUETOB JUISI HAXOXJEHWS: NABJICHUS, JTABJCHUS XUIKOCTH HA JHO W CTEHKH COCyla, CUJIbI Apxumena B
COOTBETCTBHUU C TIOCTABJICHHOM 3a/1aueii HAa OCHOBAaHUH MCIOJIb30BAHUS 3aKOHOB (DHM3HKH;

® CIOJb30BaTh MOJTYYECHHbIC 3HAHUS B IOBCETHEBHOM KU3HU (IKOJIOTHUS, OBIT, OXpaHa OKPYXaloIIe cpeibl).

«PaboTa 1 MOIHOCTH. DHEPrushH)
Ooyuaromuiicss HAyYUTCS:

® [IOHMMAaTh CMBICI OCHOBHBIX (PU3MUECKUX SIBJICHUS: PaBHOBECHE Tell, IPEBpaIlleHe OTHOTO BH/Ia MEXaHUYECKON SHEPTUU B JPYTroii;
® U3MEpATh: MEXaHHUYECKYIO PabOTy, MOILIHOCTD, IIEYO CUJIbl, MOMEHT cuiibl, KI1/], moTeHInanbHyI0 1 KHHETUYECKYIO SHEPTHUIO;
® T[IOHHMMATh CMBICT OCHOBHBIX (PM3NYECKHX 3aKOHOB U YMEHHUE MPUMEHSATh UX Ha MPAKTUKE: 3aKOH COXPaHEHUs YHEPTUH;
® BBINOJHATH PACYEThl JUIS HAXOXKJCHHUS: MEXaHUYECKOW pabdoThl, MOIIHOCTH, YCJIOBHUS paBHOBECHs] CHJI Ha peiuare, moMmenta cuibl, KIIJI,
KMHETUYECKOU U MOTEHIIUATbHON YHEPTHH.
Oo0yuaromuiicst MOJY4YUT BO3MOKHOCTh HAYYUTCH:
® TIOHMMATh POJIb YUEHBIX Halllel CTPAHbI B Pa3BUTHU COBPEMEHHOMN (DM3UKH U BIUSHUU HA TEXHUUYECKUN U COIMATBHBIN MPOTPeEce;
® HCMOJBH30BATh MOJTYYCHHBIE 3HAHUS B IIOBCETHEBHOM KU3HU (IKOJIOTHS, OBIT, OXpaHa OKPYXKAIOIIeH cpe/ibl).

8 kiaacc

«TenoBble sIBJIECHUS»
OOyyaromuiicss Hay4YuTCs:



pacro3HaBaTh TEIUIOBBIC SIBICHUS U OOBSICHATH HA OCHOBE MMEIOLIMXCS 3HAHUI OCHOBHBIE CBOMCTBA MJIM YCIIOBUS IPOTEKAHUS 3TUX SBJICHUN:
maddysus, n3meHenne oobEMa TeJ MPH HArPEeBaHUU (OXJIAXKACHUH), OOJIbIIAs CAKUMAEMOCTh Ta30B, Majlas CXKMMAEMOCTh KUAKOCTEH U TBEPABIX TET;
TETJIOBOE paBHOBECHE, CIIApEHHe, KOHJICHCALUs, TIJIaBJIEHUE, KPUCTAITU3A1INs, KUTIEHUE, BIAKHOCTh BO3/1yXa, PA3IMYHbIE CIIOCOOBI
TEIIONepeauH;

ONMCHIBATh U3yYCHHBIEC CBOICTBA TEJ U TEIUIOBbIE SBJICHUS, UCIOJIb3Yys (PU3NUECKHUE BETUUUHBI: KOJIMYECTBO TEIUIOThI, BHYTPEHHSISI SHEPT U4,
TeMIleparypa, yaelbHas TeII0EMKOCTh BEIECTBA, y/e/IbHAasl TEIJI0Ta IUIaBJIEHUS U TapooOpa3oBaHusl, yeibHas TEIJI0Ta CropaHusl TOIUINBA,
KOX(QHUIMEHT MMOJIE3HOTO JCHCTBUS TEIUIOBOTO IBUTATEIIS; TIPU OMMMCAHUN TPABUIIBHO TPAKTOBATH (PU3MYECKHIA CMBICI UCTIOIB3YEMbIX BEJTHUNH, UX
0003HaYCHHSI U €IMHUIIBI U3MEPEHHUS, HAXOJUTH (DOPMYIIBI, CBSI3BIBAIONINE JAHHYIO (PH3UUECKYIO BETMUMHY C IPYTUMHU BEIUNYHHAMHU;
aHAJIM3UPOBATh CBOWMCTBA TEJI, TEIJIOBBIE SBJICHUS U MPOLIECCHI, UCIIOJb3Ysl 3aKOH COXPAaHEHUS SHEPTUHU; PA3INYaTh CIIOBECHYIO (POPMYIUPOBKY
3aKOHA M €r0 MaTeMaTUYECKOE BBIPAKECHHUE;

pasinyaTh OCHOBHBIE TPU3HAKU MOJIEIIEH CTPOCHHUS ra30B, )KUJIKOCTEH U TBEPIBIX TEII,

pelaTh 3a/1a4u, UCIOJIb3Ys 3aKOH COXPaHEHUs PHEPTHH B TEIUIOBBIX Mpolieccax, (opMyJbl, CBI3bIBaIOIINE (PU3HUECKHE BETUUHHBI (KOJIMUYECTBO
TEIUIOThI, BHYTPEHHSS SHEPI s, TEMIIEpaTypa, yaelbHas TeII0EMKOCTh BEIIECTBA, ye/IbHAs TEIUIOTa IUIaBJIEHUsI U MapooOpa3oBaHusl, yAeabHas
TEII0Ta CTOPAHUS TOIUTUBA, KO3(PPUIIMEHT MOJIE3HOTO AEUCTBUS TEIUIOBOTO JIBUraTelis): HA OCHOBE aHaIM3a YCIOBUS 3a/1a4M BBIACIATH (prU3HuecKkue
BEJTMYMHBI U (POPMYIIbI, HEOOXOAUMBIE [ €€ pelIeHus], U MPOBOIUTH PACUETHI.

Oo0yyaromuiicst NOJy4UT BO3MOKHOCTb HAYYUTCSH:

HCIIOJIB30BaTh 3HAHUA O TCIIJIOBHIX SIBJICHUAX B HOBCGHHGBHOfI KHU3HU JUIA oOecrieuennst 0€30MacHOCTH npu O6paHleHI/II/I C HpI/I60paMI/I n
TEXHUYECKUMHU YCTPOMCTBAMH, I COXPAHEHUS 3/I0POBbS U COOJIIO/IEHUSI HOPM IKOJIOTUYECKOTO MMOBEACHUS B OKPYXKAIOIIeH cpesie; MPUBOINUTh
MIPUMEPHI SKOJOTUUYECKUX TTOCIIECICTBUI paboThl ABUTaTENeH BHyTpeHHero cropanus ([IBC), TermmoBbIX U THAPOIIEKTPOCTAHITUT;

MIPUBOJIUTH MPUMEPHI MTPAKTHUECKOTO MCTOIb30BaHMs PU3NYECKUX 3HAHUN O TEIUIOBBIX SBJICHUSIX;

pasnuyaTh TPAHUIIBI TPUMEHUMOCTH (PU3HYECKUX 3aKOHOB, TOHUMATh BCEOOIINIA XapakTep PyHIaMEHTATBHBIX (PU3NUECKUX 3aKOHOB (3aKOH
COXpaHEHHUS SHEPTHUHU B TEIUIOBBIX MPOIIECCAX) U OTPAHNYECHHOCTh MCIIOIh30BAHUS YaCTHBIX 3aKOHOB;

npuéMam Mmoucka u (GopMyITHPOBKH TOKA3aTEIbCTB BBIIBUHYTHIX TUIIOTE3 U TEOPETHUYECKUX BHIBOJOB HA OCHOBE SMIIMPUYCCKH YCTAaHOBICHHBIX
(hakToB;

HaXO0IUuTb aACKBATHYIO HpCHHO)KeHHOﬁ 3aaa4e (bn31/1qec1<y}0 MOZCIJIb, pa3p€lIaTb npo6neMy Ha OCHOBE MMEIOIIMXCS 3HAHUH O TEIIOBBIX SABJICHUSIX C
HCII0JIB30BAHUEM MATEMATUYCCKOI'O allrapara 1 OCHUBAaTh PC€aJIbHOCTD INOJTYYCHHOI'O 3HAYCHUA (1)I/ISI/I“ICCKOI71 BCIINYHHEI.

«9.11eKTpnqec1me U MAarHuTHbIC ABJICHUI»

OOyyaromuiicss Hay4YuTCs:
® pacro3HaBaTh JEKTPOMArHUTHBIE SIBIEHUS U OOBSCHATh HA OCHOBE UMEIOIIMXCS 3HAHUN OCHOBHBIE CBOWCTBA MJIM YCIOBHSI IPOTEKAHUS 3THX

SIBJICHUM QJICKTpU3aluAg TCJI, BBaHMOHeﬁCTBHC 3apAaa0B, HAIr'p€BaHUC IIPOBOJHUKA C TOKOM, B3aHMOH€ﬁCTBHe MArauMTOB, 3JICKTPOMArHUTHAasA
HUHAYKIHUA, JIENCTBHME MarHUTHOT'O MOJIS Ha MMPOBOAHUK C TOKOM;

® OIIUChIBATH U3YUCHHBIC CBOICTBA T€I U QJICKTPOMATHUTHBIC ABJICHUA, UCIIOJIB3YS (I)I/I3I/I‘IGCKI/IG BCIIMYHHBI: BHCKTpI/I‘-IeCKI/Iﬁ 3apAan, Cuja TOKa,

QJICKTPUYICCKOC HANIPSIKCHUEC, DJICKTPUICCKOC COMMPOTUBIICHUC, YICIIBHOC COIIPOTHUBIICHUC BCIICCTBA, pa60Ta TOKa, MOIIHOCTH TOKa,

IIpH ONTMCAaHUU ITPABUJIBHO TPAKTOBATH (I)I/I3I/I‘IGCKI/II7I CMBICJI UCITOJIB3YCMBIX BCIIMUUH, UX 0003HaYCHHS U CANHUIBI U3BMCPCHUS; YKA3bIBATH (I)OpMy.]'II)I,
CBA3BIBAIOIINC NAHHYIO (I)I/ISI/I‘-ICCKYIO BCJIIMYNHY C IPYT'UMU BCIIMYNHAMU



® AHAIM3HMPOBATH CBOWCTBA TEJ, YJICKTPOMATrHUTHBIC SBJICHUS U MPOLIECCHI, UCIOJB3Ys (PU3NUECKUE 3aKOHBI: 3aKOH COXPAaHEHHS AIEKTPHUECKOTO
3apsiza, 3aKkoH OMa Juid ydacTka 1en#, 3akoH Jxoyns—IJIeHna; npu 5ToM pa3nudaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U €r0 MaTEeMaTHIECKOe
BBIPAKEHUE;

e pemaTh 33/1a4M, UCIOJIb3Ys (pU3HUecKre 3aKoHbI (3akoH OMa JuIs yyacTka 1en, 3akoH Jxoyns—IJIenna) u hopmyibl, cBsi3pIBatolIre (GU3NIECKUe
BEJIMYMHBI (CHJIa TOKA, JIEKTPUUECKOE HAMPSKEHUE, IEKTPUUECKOE COIIPOTUBIICHUE, YAEIBbHOE COIIPOTUBIICHUE BEIECTBa, padoTa TOKA, MOIIIHOCTh
TOKa, (POKYCHOE PACCTOSIHUE M ONITUYECKAsl CHJIA JIMH3BI, (DOPMYIIBI pacuéTa MEKTPHUECKOTO COTPOTUBIICHUS TPH MTOCIIEA0BATEIHEHOM H
napajieIbHOM COSTMHEHNHU MIPOBOJHMKOB); HA OCHOBE aHAJIM3a YCIIOBUS 33/1a4H BHIIEIATH GU3NUECKUE BEIMIUHBI U (POPMYJIBI, HEOOXOIUMBIE JUTS
e€ pelieHusi, U IPOBOAUTH PACUETHI.

OOyyaromuiicss MOJIy4UT BO3MOKHOCTh HAYUYMTCH:

® JCIOJb30BaTh 3HAHUS 00 3JIEKTPOMArHUTHBIX SIBJICHUSX B MOBCEAHEBHOM JKM3HU JUIsl 0OecrieueHus: 6e30nacHOCTU IIpy oOpallleHnu ¢ IpudbopamMu 1
TEXHUYECKUMHU YCTPOUCTBAMM, ISl COXPAHEHHUSI 3JJ0POBbs U COOIIOIEHUSI HOPM IKOJIOTHYECKOTO MOBEJCHUSI B OKpYXKaroUleil cpene;

® TMPUBOJUTH IPUMEPHI MPAKTUYECKOTO UCII0JIb30BAHUS (DU3HMUECKUX 3HAHUI O JIEKTPOMArHUTHBIX SBJICHUSIX;

® pa3nuyarh rpaHULIbl MIPUMEHUMOCTH (U3UYECKUX 3aKOHOB, TOHUMATh BCEOOUIHI XapakTep (pyHIaMeHTaIbHBIX 3aKOHOB (3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsi/ia) U OTPAaHMUYEHHOCTh MCIIOJIB30BaHUS YaCTHBIX 3aKOHOB (3akoH OMa i yyacTka 1en#, 3akoH /[xoyns—IJlenua u ap.);

e npuéMaM NoCcTpoeHus GU3NIECKux MoJenel, morucka u GopMyIUpPOBKH J10Ka3aTeIbCTB BBIABUHYTHIX TUIIOTE3 U TEOPETUYECKHX BBIBOJIOB HA OCHOBE
SMIUPUYECKU YCTAHOBJIEHHBIX ()aKTOB;

® HaxOJMTh a/ICKBATHYIO MIPEUI0KEHHON 3a7aue (PU3NUECKYI0 MOIENb, Pa3peliaTh NpodsieMy Ha OCHOBE UMEIOIIUXCS 3HAaHUH 00 3JIEKTPOMArHUTHBIX
SBJICHUSIX C UCIOJIb30BAHNEM MATEMATHUYECKOI0O allapara ¥ OL€HUBAaTh PEaIbHOCTh MOJYYEHHOTO 3HAYCHUS (PU3NUECKON BEJIMUHHBL.

«CBeToBbBIE SIBJICHUS
Oo0yuaromuiicss HAyYUTCH:

® pacno3HaBaTh U OOBSICHITH Ha OCHOBE UMEIOIIMXCS 3HAHUI OCHOBHBIE CBOMCTBA MJIM YCIOBUS MPOTEKAHUS MPSIMOJIMHEHHOE pacIpOCTPaHEHUE CBETA,
OTpa)keHHE U MPEJOMJICHHE CBETa, JUCIIEPCHS CBETA;

® OIUCHIBAaTh U3yYCHHBIE CBOMCTBA T€J CBETOBBIX SBICHUMN, (POKYCHOE PACCTOSIHUE U ONTUYECKas CHJIA JIMH3BL; TPU OMMCAHUU MTPABUIIBHO TPAKTO BaTh
(bu3nyecKuil CMBICI UCTOIb3yEMbIX BEJIHMUMH, UX 0003HAYCHHS U €MHUILIBI H3MEPEHHUS; YKa3bIBaTh (POPMYJIbL, CBSI3bIBAIOLIINE JAHHYIO (PU3UYECKYIO
BEITMYMHY C JPYTUMHU BETUYMHAMU;

e peuiaTh 33a4M, UCIIOJIB3Ys (PU3MUECKUE 3aKOHBI 3aKOH MPSMOJIIMHEHHOTO PAaCIpOCTPAHEHUS CBETA, 3aKOH OTPAKEHUSI CBETA, 3aKOH MPEJIOMIICH Us
cBeTa) U (hopMyIibl, CBSI3bIBatONIME (pru3nueckre BeIMurHbl ((POKycHOE paccTOosTHIE U OTITUYECKas CUiia JIMH3bI); Ha OCHOBE aHAJIM3a YCIOBUS 3a1a4n
BBIACIATH (PM3MUECKUE BEIUYUHBI U (OPMYJIIbl, HEOOXOIUMBIE IS €€ PelIeHUSs, U TPOBOAUTH PACUETHI.

OOy4aromuiicss MOJIy4uT BO3MOKHOCTD HAYYHTCH:
® CII0JIb30BaTh 3HAHUS 00 NEKTPOMArHUTHBIX SBJICHUSAX B MOBCEJHEBHOM KU3HU I 0OecredeHns: 6e30MacHOCTH IpH 00pallleHuH ¢ IpubopaMu 1
TEXHUYECKUMU YCTPOICTBaMU, JUIs COXpPAHEHMS 3/I0pOBbsl U COOIOACHUS HOPM KOJIOTHYECKOTO MOBEICHHS B OKPYKaIOLIeH cpe/ie;
® [IPUBOJUTH IPUMEPBI MPAKTHUECKOTO UCTIONIb30BaHMs (PU3MUECKUX 3HAHUM O 3IIEKTPOMArHUTHBIX 51BICHUSIX;

L4 HpI/IéMaM MMOCTPOCHUMA (I)I/ISI/I‘-ICCKI/IX MOI[GJ'IGI\/'I, IIOHMCKa U (bOpMyJ'IHpOBKI/I AO0Ka3aTCIIbCTB BBIIBUHYTBIX THIIOTE3 U TCOPCTUYCCKUX BHIBOAOB HA OCHOBC
OMIIMPUYICCKH YCTAaHOBJICHHBIX (I)aKTOB;



® HAXOJUTh AJCKBATHYIO MPEATIOKEHHOH 3a/1a4e PU3NIECKYI0 MOJIEIb, pa3peniaTh MpoOIeMy Ha OCHOBE UMEIOIIMXCS 3HAHUH O CBETOBBIX SIBJICHHUSIX C

HCIIOJIb30BAHUECM MATCMATUYCCKOI'O allliapara U OCHUBATL PCAJIbHOCTD IMOJTYUCHHOI'O 3HAYCHUA (1)I/ISI/II-IGCKOI>’I BCJIIMYHHBI.

9kJacc:

«3aKOHBI B3aMMO/IeHCTBUA U IBHKEHUS TeJD)

OOyyaromuiicas HayuYuTCs:

pacrno3HaBaThb MEXaHUYECKUE SIBJICHUS U OOBSICHATH Ha OCHOBE MMEIOIIMXCS 3HAHUI OCHOBHbBIE CBOWCTBA WJIM YCJIOBUS MPOTEKAHUS 3TUX SBJICHUN:
PaBHOMEPHOE U HEPABHOMEPHOE JIBUJKEHUE, PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHUE, OTHOCHUTEIBHOCTh MEXaHHMYECKOIO
JBUKEHHS, CBOOOJHOE MaJCHHUE TeJl, PABHOMEPHOE IBM)KEHHME IO OKPYKHOCTH, B3aUMOJIEWCTBUE TeJl, pEaKTHBHOE JBIKEHHUE, KoJiebaTeabHOe
JIBUKEHHE, PE30HAHC, BOJIHOBOE JBUKEHHE (3BYK);

OMMCHIBAaTh M3YYECHHbIE CBOWCTBA TE€J U MEXAaHUYECKHE SIBJICHUS, UCIOJIBb3YS (PU3NYECKUE BEIMYHMHBI: MyTh, EpPEMELICHHE, CKOPOCTb, YCKOPEHHE,
nepuoJ; oOpaieHus, Macca Teja, cuia (cuiaa TSKECTH, Cujla YIPYroCTH, CUjla TPEHMs), UMIY/IbC Tella, KHHETUYeCKash PHEeprusi, MOTeHIMAIbHa s
SHeprusi, MexaHudeckas padoTa, Cuia TPEHUs, aMIUIUTY/a, MEPUOJ M 4YacToTa KOJeOaHWM, JJIMHA BOJHBI M CKOPOCTh €€ paclpOCTpaHEHUs; MpH
ONMCAHUU MPABHJIBHO TPAKTOBaTh (U3WYECKUI CMBICH HCIOJIb3YyEMbIX BEIUYMH, UX O0O3HAYEHHUS M €IMHUIIBI W3MEpPEHUs, HaXOIUTh (HOPMYIIbL,
CBSI3BIBAIOIIME JAHHYIO (GU3NYECKYIO BEJIMYMHY C APYTUMU BEIMUYMHAMU, BHIYUCIIATH 3HaUeHHE (PU3NUECKON BEIHMYMHBI,

aHaAJIM3UPOBATh CBOMCTBA TEJI, MEXaHUYECKHUE SIBJICHUSI U MTPOLIECCHI, UCTIONB3Ys (PU3NUECKHE 3aKOHBI: 3aKOH COXPAaHEHUs SHEPTUH, 3aKOH BCEMUPHOTO
TAroTeHus, npuHuun cyneprnosuuuu cui, I, II n III 3akonsl HproTOHA, 3aKOH COXpaHEHHsI MMITYJIbCA, 3aKOH; IPU 3TOM pa3iudaTh CJIOBECH YO
(GhOopMyITHUPOBKY 3aKOHA U €r0 MaTEMaTHYECKOE BhIPAKEHUE;

pa3nuyaTh OCHOBHBIE MPU3HAKU W3YUYEHHBIX (U3UUYECKUX MOJIENIel: MaTepraibHas ToUKa, MHEpIHalbHas CHCTeMa OTCUeTa;

pemiaTh 3a/1a4u, UCIOJIb3ys (Pr3ndecKne 3aKOHBI (3aKOH COXPaHEHHUS SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, TpUHIMN cynepno3unmu cw, I, 11 u 11
3akoHbl HpI0TOHA, 3aKOH coOXpaHeHHs UMITyJbca, 3aKoH ['yka, 3akon [lackans, 3akoH Apxumena) u GopMyIibl, CBA3bIBAIOIINE (PU3UUECKUE BEIUYMHbI
(myTh, CKOpPOCTH, YCKOpPEHHE, Macca Tella, cujia, WMITYJIbC Tejla, KHHeTHYecKas SHeprus, MOTEHIMadbHas 3HEprus, MexaHudyeckas paboTa, cuia
TPEHHS CKOJIbKEHUS, KOAPPUIIMEHT TPEHUs, aMIUIUTY/1a, IEPUOJ] U 4aCTOTa KoJIeOaHU, TMHA BOJIHBI U CKOPOCTh €€ pacCIpOCTPaHEHUs): Ha OCHOBE
aHaJlM3a YCJIOBUS 3aJjaud 3alKChIBaTh KPaTKOE YCJIOBHE, BBIACIATH (PU3MUECKHUE BEIUYUHBI, 3aKOHBI M (OPMYJIbl, HEOOXO TUMBIE ISl €€ peLIeHus,
MIPOBOJIUTH PACUEThI U OLICHUBATh PEAIbHOCTD MOJIyYEHHOTO 3HAYeHUS (PU3HUECKON BEITHMYUHBI.

Oo0yyaromuiicst NOJY4YUT BO3MOKHOCTb HAYYUTCS:

HCIIOJIB30BaTh 3HAHHUA O MCEXaHHYCCKHUX ABJICHUAX B HOBCCI[HCBHOﬁ KHU3HU OJI oOecneueHus1 0€30IaCHOCTH IIpu 06paI_HeHI/II/I C HpI/I60paMI/I u
TCXHUYCCKHUMH YCTPOI‘/'ICTBB.MI/I, JJI1 COXpAaHCHUA 3JO0POBbS U CO6JHOI[€HI/I${ HOPM 3KOJIOTHYCCKOI'O ITIOBCACHUSA B Oprx(anmeﬁ cpeac; IpUuBOJAUTDL
IPUMEPLI ITPAKTUYCCKOI'O UCIIOJIb30BAHUA (I)I/ISI/I‘IGCKI/IX 3HAHUM 0 MEXaHUYSCKUX SIBICHUSIX U (I)I/ISI/I‘ISCKI/IX 3daKOHax; IIpUMCEPbI UCITI0JIb30BaH U
BO300HOBJIIEMBIX HCTOYHHKOB OHCPIuH; 9KOJOTHYCCKUX MOCIIEJCTBUM HCCIEIOBAHNUS KOCMHUYECKOTO IIPOCTPAHCTB,

pas3imuaTh rpaHulbl IPUMCHHUMOCTH (I)I/ISI/I‘IGCKI/IX 3aKOHOB, IOHUMAaThb BCCO6H_II/II71 XapakKTep Q)YHHaMeHTaJ'ILHLIX 3aKOHOB (38.KOH COXpaHCHUA
MEXaHHYeCKOH OHEPTrHH, 3aKOH COXpAaHCHUA UMITYJIbCAa, 3dKOH BCEMUPHOI'O THI‘OTeHI/IH) 1 OT'PAHUYCHHOCTD UCIIOJIB30BAHUS YaCTHBIX 3aKOHOB;
HaxXOoJUThb aACKBATHYIO Hpe,I[HO)KeHHOﬁ 3aaa4e (I)I/ISI/I‘IGCKYIO MO/JICJIb, pa3pCllaThb Hp06J'IeMy KaK Ha OCHOBE MMEIOIINXCS 3HAHUH 10 MEXaHUKE C
HCIIOJIb30OBAHUEM MATCMATHUYCCKOI'O allllapaTra, Tak U IIpu MOMOIIHU METOAOB OLICHKU.

<(9J'[eKTpOMaFHI/ITHOE moJIe»

OOyyaromuiicss Hay4YuTCs:



pacro3HaBaTh JJEKTPOMArHUTHBIEC SIBICHUS U OOBSICHATh Ha OCHOBE HMMEIOIIMXCS 3HAHMHA OCHOBHBIE CBOIMCTBA WMIIM YCJIOBHUS MPOTEKAHHS ITUX
SIBJICHUN: B3aUMOJIEHCTBUE MArHUTOB, 3JEKTPOMAarHUTHas WHAYKLUS, JEHCTBUE MAarHUTHOIO IOJISI HA MPOBOJHUK C TOKOM M Ha JABMXKYILYIOCS
3apSOKEHHYIO YacTHILy, JEMCTBUE 3JIEKTPUUECKOIO I0JI Ha 3apsDKEHHYIO YacTHUIy, JIEKTPOMArHUTHBIE BOJIHBI, MPSMOJIMHEHHOE pacIpOCTpaHEHUE
CBETAa, OTPAKEHUE U MPEIIOMIICHUE CBETA, IUCIEPCHS CBETA.

ONMCHIBATh U3YUYEHHBIE CBOMCTBA TEN U JIEKTPOMArHUTHBIE SIBICHHUS, UCIIOJIB3Ys (PU3NUYECKUE BEUUMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA
BOJIHBI M YacTOTa CBETA; IIPH ONMUCAHUM BEPHO TPAKTOBATH (PU3MUECKUN CMBICI MCIIOJIb3YEMbIX BEIMUYMH, UX 0003HAUYEHUS U €IMHUIBI U3MEPEHMU S;
HAXOJUTh (POPMYJIBL, CBS3BIBAIOIINE JAaHHYIO (PH3UYECKYIO BEIMYUHY C APYTUMH BEITHUYNHAMU.

aHAJM3UPOBATh CBOWCTBA TEJ, SJIEKTPOMArHUTHBIE SIBICHUS W TPOLECCHI, HCIOJB3YS (DU3MYECKHE 3aKOHBI: 3aKOH OTPaXKECHHs CBETa, 3aKOH
IIPEJIOMIIEHHUS CBETA; IIPU 3TOM Pa3INnyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €r0 MaTEMATUYECKOE BBIPAXKEHUE.

MIPUBOJIUTH IPUMEPBI IPAKTHUECKOTO MCIOIb30BaHUS PU3NUECKUX 3HAHUMN O AIEKTPOMArHUTHBIX SIBICHUSAX

pemarh 3a7aud, UCHOJb3yd (pU3MUecKkue 3aKOHbI (3aKOH OTpPaKeHMsI CBETA, 3aKOH INPEIOMIIEHUS CBeTa) U (OpMYyJbl, CBSA3bIBAIOLINE (U3NYECKHE
BEJIMYMHBI (CKOPOCTh IEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U YAaCTOTa CBETA: HA OCHOBE aHaJlM3a YCIOBHS 3aJlauM 3allMChIBATh KPAaTKOE YCJIOBUE,

BBIJIEJSITH (PU3UYECKUE BETUUMHBI, 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE ISl €€ PEIIeHHUs], POBOJIUTH PACUETHI U OIEHUBATH PEATLHOCTH MO JTYYEHHOTO
3Ha4YeHHs (PU3HUECKONU BETMUUHBI.

OO0yyaromuiicst NOJY4YUT BO3MOKHOCTb HAYYUTCS:

WCIIOJIb30BaTh 3HAHUS 00 PJIEKTPOMATrHUTHBIX SBJICHHUSIX B TIOBCETHEBHOM JKU3HU /ISl 0OecTieueHnst 0€301acHOCTH TP 00paIlleHny ¢ TprudopamMu 1
TEXHUYECKUMH YCTPOUCTBAMHU, TSI COXPAHEHUS 37I0POBbS U COOIIOIEHUST HOPM AKOJIOTHYECKOTO TIOBEICHHS B OKPYXKAIOIIEH Cpeie; MPUBOIUTH
MIPUMEPHI BIUSIHHS JIEKTPOMArHUTHBIX U3ITyUYE€HUN HA KUBBIE OpPraHU3MBbI;

pa3nuyaTh rpaHUIbl IPUMEHUMOCTH (PU3NYECKHX 3aKOHOB, IOHUMATh BCEOOIINN XapakTep pyHAaMEeHTaIbHBIX 3aKOHOB U OIPaHUYEHHOCTh
HCIO0JIb30BAHUS YACTHBIX 3aKOHOB;

MCIO0JIb30BATh MIPUEMBI TOCTPOEHUS (U3NYECKUX MOJENEH, MOUCKa U POPMYITHPOBKH JTOKA3aTEIbCTB BBHIBUHYTHIX THIIOTE3 U TEOPETUYECKUX
BBIBOJIOB HA OCHOBE SMITUPHUYECKH YCTAHOBJIECHHBIX (DAaKTOB;

HaXO0IUuTb aACKBATHYIO HpC,I[J'IO)KCHHOﬁ 3aaa4e (bn3nquKon MOJEIIb, paspeuiaTb npo6ﬂeMy KaK Ha OCHOBC HMCIOIINXCS 3HaHUH 00
OJICKTPOMArHUTHBIX SABJICHUAX C UCIIOJIB30BAHUEM MAaTEMATHYCCKOI'O allriapara, Tak v Ipy oMoy METOJ0B OLICHKH.

«CTpoeHHe aTOMa U AaTOMHOI0 SIAPa»

Ooyyaromuiicss HAyYUTCS:

paciio3HaBaTb KBAHTOBLIC ABJICHUA U OOBACHATL Ha OCHOBE HUMCIOIIUXCA 3HAHWH OCHOBHEIE CBOMCTBA WIJIM yCi10BUA MPOTCKAHUA ITHUX SIBJICHUI
C€CTCCTBCHHAs U UCKYCCTBCHHAA paJUOAKTUBHOCTD, QO-, B' U Y-U3J1y4CHUA, BOSHUKHOBCHHUC JIMHEHYaTOro CIICKTpPA U3JTYYCHUA aTOMA,

OINMHCBIBATh U3YUYCHHBIC KBAHTOBLIC SABJICHUA, UCIIOJIb3Ys (I)I/ISI/I‘IGCKI/IG BCJIIMYHUHBI: MAaCCOBOC YUCIIO, 3apsAA0BOC YUCIIO, IICPHUO ITOJIypaciiaad, SHEPIrud
(1)OTOHOB; IIpHu OIIMCAaHUHU IIPABUJIBHO TPAKTOBATb (bHSH‘IeCKI/Iﬁ CMBICJI UCIIOJIB3YEMbBIX BCIIMYHUH, UX 0003HaYEHHUA U CAWHHNIBI UBMCPCHUS; HAXOJIUT b
(I)OpMyJ'IH, CBA3BIBAIOIIUC TAHHYO (1)I/I3I/I‘{eCKYIO BCIIMYUHY C APpYT'HMMHU BCIUYNHAMU, BBIYHUCIIATD 3HAUCHUC (I)I/IBI/ILIGCKOI\/‘I BCJIIMYHHEI;

AHAJIIM3UPOBATb KBAHTOBLBIC ABJICHHUSA, UCIIOJIb3YA (1)H31/I‘{CCKI/IC 3aKOHBI U MIOCTYJIATBI: 3dKOH COXPAaHCHHUA DHCPIUU, 3dKOH COXPAHCHUS IJICKTPUICCKOTO
3apsaaa, 3aKOH COXpAaHCHUSA MACCOBOTO 4YHUCIIA, 3daKOHOMCPHOCTH H3JIYUCHHSA U TIOTJIOIICHHA CBETAa aTOMOM, IIpU 3TOM pPa3jindarb CJIIOBECHYIO
(bOpMyJ'II/IpOBKy 3dKOHa U €T0 MaTCMaTU4YCCKOC BbIPAKCHUC,

pa3jindaTb OCHOBHBIC IPU3HAKU nnaHeTapHoﬁ MOJZACIIN aTOMa, HYKJ'IOHHOI\/’I MOJCIIM aTOMHOTO sA4pa,

NPpUBOAUTL MPUMCEPLI MPOABICHUA B IMPUPOAC W IMPAKTHUYCCKOT'O MHCIOJB30BaHUA PAJAUOAKTUBHOCTH, SAACPHBIX WU TCPMOAACPHBIX peaKI.IHfI,
CIICKTPAJILHOT'O aHaJIN3a.



OOyyaromuiicss MOJy4UT BO3MOKHOCTh HAYUYHMTCS:

e HCIIOJIb30BATh MOJyYCHHBIC 3HAHUS B IOBCEIHEBHON )KM3HU TPU 0OpaIIeHuu ¢ pruOOpaMu U TEXHUYECKUMHU YCTPOMCTBAMU (CYETUHK
MOHU3HPYIOMIMX YaCTHULI, JO3UMETP), IJIsi COXPAHEHUS 3J0POBbS M COOIIOACHUS HOPM SKOJIOTHYECKOT0 IOBEJCHUS B OKpYXKAIOIIEH cpese;

e COOTHOCHTH DHEPTHIO CBSI3U ATOMHBIX si/Iep € Ae(hEKTOM MaCCHI;

e IIPUBOJUTH IPUMEPHI BIUSHUS PAAUOAKTUBHBIX U3IYYCHUHN HA )KUBBIE OPraHU3MBbl; IOHUMAaTh IIPUHIIAI JEHCTBUS JO3UMETPA U PA3INYATh YCIOBHS
€ro HCII0JIb30BAHMS;

e IIOHMMATb HKOJIOTUYECKUE TPOOIEMBbl, BOZHUKAIOIIME IPU UCIIOJIb30BAHUU aTOMHBIX 3JIEKTPOCTAHIUMI, U ITyTH PELIEHUS 3TUX MPoOIeMm,
IIEPCIEKTUBBI UCIIOJIb30BAHMS YIIPABIIEMOTO TEPMOSACPHOIO CUHTE3A.

«Ctpoenue u 3BoI0O1IUA BeesieHHOI
OOyyaromuiics HayuYuTCs:
e yKa3pIBaTh Ha3BaHWs TuIaHeT COJHEYHOW CHUCTEMBI; Pa3INM4aTh OCHOBHBIC MPU3HAKKA CYTOYHOTO BpAIIEHUS 3BE3MTHOTO Heba, nBrkeHus JIyHBI,
ComnHIla ¥ TUTAHET OTHOCHUTEIIBHO 3BE3I;
e TIOHMMATh PATUYUS MEXKIY TeIUOINEHTPUIECKON U TeOTIIEHTPUIECKOW CUCTeMaMy MUpa
Oo0yyaromuiicst NOJy4YUT BO3MOKHOCTb HAYYUTCS:
e yKa3pIBaTh OOIIME CBOWCTBA M OTJIMYMS TUIAHET 3€MHOUM TPYNIMbl U IUIAHET-TUTAHTOB; MaibiXx Tell COJIHEUHOW CHUCTEMBI M OOJBIINX IUIAHET;
MOJIH30BATHCS KAPTOW 3BE3THOTO HeOa Mpu HAOIMIOACHUSIX 3B€3/THOTO HEOa;
®  pasznu4aTh OCHOBHBIE XapaKTEPUCTHKU 3Be3] (pa3mep, LIBET, TEMIIepaTypa) COOTHOCUTH I[BET 3BE3/IbI C €€ TeMIIepaTypoi;
® pa3nuyaTh TUHOTE3bI O MPOUCX0XkAeHUN COJIHEYHON CUCTEMBI.

COJAEPX KXAHUE YYUEBHOI'O ITPE/IMETA
7 kaacc
du3uka ¥ pusnYecKHe MeTOAbl H3yUYeHUs NPUPOabI. (4 4)
®dusuka — Hayka o mpupojae. Ousznueckue sBiaeHUs. Puzmdeckue cpoiictBa Ten. Habmonenue n onmcanue (u3udeckux sBiieHui. Ousnueckue
BeMUYUHBI. M3Mepennst Gpu3nuecKux BEIUYHH: JUIMHBI, BpEMEHHU, TeMrieparypbl. @usndeckue mpuoopsl. MexIyHapoHasi cucTeMa eAuHMIL. TOYHOCTh
Y MOTPEITHOCTh U3MepeHn. PU3HNKa U TEXHUKA.
Jlabopamopnas paboma Nel « Onpedenenue yeHvl OeneHus usmepumenbHo20 npubopay.

IlepBoHa4yabHBIE CBEIEHNUS 0 CTPOCHUM BenlecTBa (6 1)

Crpoenue BemiectBa. OmbITHI, AOKAa3bIBAIOIINE aTOMHOE CTPOCHHME BEUIECTBA. TE€MJIOBOE JIBM)KEHHME aTOMOB M MOJIEKYJ1. BpOyHOBCKOE NBH)KEHHE.
Huddy3us B razax, )KUIKOCTAX U TBEPABIX TelaX. B3anmoieiicTBIe YacTHI] BeleCTBA. ArperaTHble COCTOSIHUSI BeIeCTBA. MoJenu CTPOSHUS TBEPIBIX
TeJN, XKUAKOCTeH 1 ra30B. OOBsICHEHUE CBOWCTB Ta30B, KUAKOCTEH U TBEPBIX T€N HA OCHOBE MOJIEKYIISIPHO-KHHETUYECKUX MTPEICTABICHHI.
Jlabopamopnas paboma Ne2 «Onpedenenue pazmepos Manivix meiuy.

B3aumopneiicrBus tea (21 4)

Mexannyeckoe nBuxkeHue. Tpaekropus. [lyre. PaBHOMepHOe M HepaBHOMepHOe aBrkeHue. CkopocTh. ['padmku 3aBHCUMOCTH MYTH U MOMIYIS
CKOpPOCTH OT BpeMeHu ABmwxeHus. Muepuus. UueptHocth Ten. B3aumopeiictBue ten. Macca tena. M3mepenue maccel Tena. [1noTHOCTh BemecTna.
Cuna. Cuna tspxkectu. Cuna ynpyroctu. 3akoH ['yka. Bec Tena. CBsi3b MEXy CUIION TSKECTH M Maccoil Tena. Cuila TSKECTU Ha JPYruX IJIaHeTax.



Hunamometp. CroxeHne JBYX CHJI, HalIPaBJICHHBIX 0 OJHOM npsiMoii. PaBHoaelicTBytomas nByx cui. Cuna tpenus. @usnueckasi mpupoia HeOECHbBIX
Tesn COJTHEYHOM CUCTEMBI.

Jlabopamopnas paboma Ne3 «Hzmepenue maccol mena Ha pbluyadCHbIX 8eCaxy.

Jlabopamopnas paboma No4 « Uzmepenue obvema menay.

Jlabopamopnas paboma Ne5 « Onpedenenue niomuocmu meepoo2o meiay.

Jlabopamopnas paboma No6 «I padyuposariue npyscunvl u usmepenue cui OUHAMOMEMPOMmY.

Jlabopamopnas paboma Ne 7 « M3mepenue cunvl mpenus ¢ NOMOWbIO OUHAMOMEMPA»

Koumponvnasa paboma Nel no memam: «Mexanuueckoe osudxcenue», «Maccay, «Ilnomnocms eewgecmear.

Konmponvnas paboma Ne 2 no meme «Becy, «I pagpuuecrkoe uzobpasicenue cuny, «Buowt cuny, « Pagnooeticmsyrowas cuiy.

JlaBjieHue TBepAbIX TeJ, KUAKOCTeH U ra3oB (21 4)

Hasnenue. JlaBnenue tBepabix Ten. JlaBnenue raza. OObsicHEHUE JaBIEHUs ra3a Ha OCHOBE MOJIEKYJISIpHO-KMHETHUYECKUX INpeactaBieHuil. [lepenaua
JABJICHUS razaMu u kuakocTamu. 3akoH [Tackamns. CooOmatomuecs cocynbl. ATMocdepHoe napienue. MeToapl n3mMepenust atMmocepHoro nasieHus. bapo-
METp, MAaHOMETD, MOPIIHEBOM KUIAKOCTHBIM Hacoc. 3aKOH ApxuMmesa. Y CIoBHs Iu1aBaHus Ten. Bo3ayxomiaBanue.

Jlabopamopnas paboma Ne§ « Onpedenenue olmankusaroujeli Cubl, 0eUcmeyowell Ha NO2PYHCEeHHOe 8 HCUOKOCHb Menox.

Jlabopamopuas paboma Ne9 «BvisicHenue yciosuil niaeanust meia 8 HCuoOKoCmuy.

Konmponvnas paboma. Ne 4 no meme «/]asnenue meepowix mei, HCUOKOCmMel u 2a308»

PaGora u momHOoCTh. JHeprus (13 4)

Mexanuveckass pabora. MomtHocTh. [IpocTbie MexaHu3Mbl. MOMEHT CHJIBI. YCIIOBUS PaBHOBECHs pblyara. «30J0TO€ MPaBHIIO» MEXaHWKH. Buibl
paBHoBecus. Koaddunuent nonesnoro aeiictus (KI1J). Dueprus. [lorennuanbHas u knHeTH4Yeckas sHeprus. [IpeBpaiiennue sHeprum.

Jlabopamopnuas paboma Nel() «Bvisichenue yciosus pagnosecust poruazay.

Jlabopamopuas paboma Nell «Onpedenenue KII/[ npu nooveme mena no HAKIOHHOU NIOCKOCMUY.

Konmponvnas paboma. Ne 5 «Paboma u mownocms. SHepeusy.

IoBTOpenue (3 1)

8 kuacce
TenuioBblie siBJaeHus (23 4)
TennoBoe nBmxenue. TepmomeTp. CBsi3b TeMIepaTypbl CO CpeHEN CKOPOCTHIO ABMKEHUS ero MoJieKyn. Buyrpennss sneprus. /[Ba cnocoba
W3MEHEHUs BHYTPEHHEH dHepruu: Terionepenada u padbota. Buasl Teronepenaun. KonmuecTBo TemnoTel. Y aenbHas TEIIOEMKOCTh BEIIECTBA.
VY nenbHas TEMIOTa CrOpaHus TOIUIMBA. 3aKOH COXPAHEHHUS SHEPTMHU B MEXAaHMYECKHUX U TEIJIOBBIX MPOIIECCAX.
ArperatHble cOCTOsIHUS BeniecTBa. [naBnenne u orBepaeBanue Ten. TeMiepaTypa IiaBieHus. Y elbHas TeIoTa miaBieHus. Mcnapenue u
KoHieHcauus. Haceimennslil map. OTHOCUTENNbHAS BIaXKHOCTh BO3/1yXa U ee usmepenue. [lcuxpomerp. Kunenne. 3aBUcCUMOCTb TeMIIEpaTyphl
KUIICHUS OT JaBJeHus. Y AenbHas TeIroTa napooopazoBanus. OObsCHEHUE U3MEHEHHS arperaTHhIX COCTOSIHUN Ha OCHOBE MOJICKYIISPHO -
KMHETUYEeCKUX mpecTaBieHuii. [I[peoOpa3oBanus SJHEPTUU B TEIUIOBBIX JIBUTATENAX. J[BUTaTens BHyTpeHHero cropanus. [lapoBas TypOuHa.
Xonommnbauk. KI1J] TeroBoro nurarens. JKOJIOTHUECKHE TPOOIEMbI UCIIOJIb30BAHUS TEIUIOBBIX MAIIIHH.



SIBnenue ucnapenus. Kunenne Bojpl. 3aBUCUMOCTB TEMIIEPATypbl KUTICHUS OT AaBiieHus. [InaBnenne u kpuctayumzanus BemecTs. Vizmepenue
BJIQKHOCTH BO3/IyXa IMCUXPOMETPOM. Y CTPONUCTBO YETHIPEXTAKTHOTO JABUIaTEN sl BHYTPEHHEIO CrOpaHus. Y CTPOMCTBO MapoOBOW TYpOHHEI.
Jlabopamopnas paboma Nel. «Hccredosanue usmeneHus: co 6pemenem memnepamypvl 0Cmui8aioujell 600bi».

Jlabopamopnas paboma Ne2 « Cpasnenue konuuecme meniomvl Npu cCMEUSAHUY 600bl PA3HOU MEMNEPAMYPbLY.

Jlabopamopnas paboma Ne3. «H3zmepernue yoenbHoU menioéEMKocmu meeépoo2o menay.

Konmponvnas paboma Ne 1 «Tennosvie sagnenusn

Konmponvnas paboma Ne2 «Aepecamnvie cocmosanus eujecmea

DJleKTpUYecKHe siBJIeHUus. (28 1)

OnexTpusanus Ten. JBa poaa anekTpuyeckux 3apsaoB. [[poBoIHUKH, HENPOBOAHUKH (AMAIEKTPUKH) U OJYIPOBOIHUKU. B3anmoneiicTeue
3apsKEHHBIX TeJl. DJIEKTPUUECKOE NoJie. 3aKOH COXPaHEHHS 3JIEKTPUUECKOro 3apaaa. JenMMocTs 3JeKTpuyeckoro 3apsaa. JiaekTpoH. CTpoeHue
aTOMOB.

OnexTpuueckuil Tok. ['anbBaHMYECKUE IEMEHTHI U aKKyMYJSTOphI. JleficTBUs 31eKTpuyecKkoro Toka. HampasiieHue 31eKTpruueckoro Toka.
DneKkTpruyecKas Lelb. JJIEKTPUIECKUI TOK B MeTaiuiax. HocuTenn anekTpuyeckoro Toka B MOJTYIPOBOJHHUKAX, Fa3axX U JIEKTPOIUTAX.
[TonynpoBoanukoBbie npubopsl. Cuia Toka. AMrepmeTp. DieKTpruueckoe HanpshkeHne. BoiasTMmerp. Dnekrpudeckoe conportuiieHue. 3akoH Oma
JUIS y4acTKa AJIEKTpUUECKOM 1enu. Y ienbHoe aNeKkTpruieckoe conpotusieHue. Peocratel. [locnenoBarenbHoe v napajiieibHOE COEAMHEHUS
MIPOBOTHUKOB.

Pa6ora u moutHOCTh TOKa. KonmuecTBo TemnoThl, BhAEIsIEMOE TPOBOJHUKOM ¢ TOKOM. JIamra HakainuBaHUs. DJIEKTpUUYEeCKHe HarpeBaTelbHbIe
MPUOOPHI. DNEKTPUUECKHUI cueTunK. Pacder anexTposneprun, morpedisemoit anekrponpudopoM. Kopotkoe 3ambikanue. [1naBkue npeaoxpaHuTeNH.
DnekTpuzaius Teil. [[Ba poaa 3JIeKTpUUYECKHUX 3aps0B. Y CTPOMCTBO U AEUCTBUE 3IEKTpOCcKona. [[pOBOJHUKYN U U30JATOPHI. DIEKTPpHU3aLHs YEPe3
BiisHME. [IepeHoC 3IIeKTprYecKoro 3apsiaa ¢ OAHOro Tena Ha Apyroe. cTouHuKr mocTosTHHOro ToKa. COCTaBJIEHHE 3IEKTPUYECKON LEH.
Jlabopamopnas paboma Ne4 « Coopka snekmpuyeckoti yenu u usmepenue Cuibl moxa 6 eé paziuyHulxX y4acmraxy.

Jlabopamopnas paboma Ne5 « Mzmepenue nanpsidicenus Ha paziuyHulX YUaACMKAX 1eKMPUYEcKoLl Yyenuy

Jlabopamopnas paboma Neb «Pecynuposanue cuivbl moka peocmamom

Jlabopamopuas paboma Ne7 «Onpedenenue conpomugnerus nposoOHUKA NPU NOMOWU AMNEPMempa U 80JIbIMMempay

Jlabopamopnas paboma Ne§ «Hzmepenue mowpocmu u pabomsl MOKA 8 dNeKMPULECKOU IAMNe»

Kpamxoepemennas xonmponvuas paboma. Ne 3 no meme «nexmpusayus mei. CmpoeHue amomosy.

Koumponvnas paboma Ne 4 no meme « nexmpuueckuii mox. Conpomugnenue npo8oOHUKO8»

Koumponvnas paboma Ne 5 no meme «Paboma u mownocms snexkmpuyeckozo moka. 3axon [owcoyia—/lenya. Konoencamop»

DJIeKTPOMArHUTHBIE siBJIeHHs. (5 1)

MarsuTHO€ 1oJie ToKa. DIEeKTPOMarHuThl ¥ UX npuMeHeHue. [loctossHHable MarHuTel. MarauTHoe noje 3emiin. MaruuthHsle Oypu. JlelicTBue
MarHUTHOTO TOJIs HA MPOBOJAHUK C TOKOM. DJIEKTpoABUTaTeNb. JJUHAMUK U MUKPO(OH.

OmnbiT Opcrena. [IpuHuun geicTBrst MUKPO(OHA ¥ TPOMKOTOBOPHUTEIIS.

Jlabopamopnwvie pabomul Ne 9 « Coopka s1eKmpomazHuma u ucnvimanue e20 0eucmeusy».

Jlabopamopnas paboma Ne 10 «H3yuenue anekmpuueckozo 0gueameiss NOCMOAHHO20 MOKA (HA MOOeu)»

Koumponvuas paboma Ne 6 «QnexmpomazHummvle s61eHUSLY



CaetoBble siBjienus (13 u)

Wcrounuku cBera. [IpsMonnHeliHoe pacipoCTpaHEHUE CBETA B OHOPOAHOM cpene. OTpaxkeHue cBeTa. 3akoH oTpaxkeHus. [1imockoe 3epkao.
[Ipenomnenue ceeta. Jlunza. DokycHOE paccTOsSTHHUE U ONTHYECKas cviia JTUH3bL [locTpoeHne nzo0pakeHuii B TrH3ax. [ 1a3 Kak onTudeckas
cucrema. JledexTsl 3peHus. OnTuyeckue nNpudophI.

Ncrtounuku cBera. [IpsMonnHeliHOe pacipoCTpaHEHHE CBETA. 3aKOH OTpa)keHuUs cBeTa. M300pakeHue B miiockoMm 3epkaie. [Ipenomienue ceera.
Xon tydeii B coOuparoieid u paccenBatoie auH3ax. [lomyuenne nzo0paxeHuit ¢ ToMouso JuH3. [IpuHIMN AeCTBUS TPOCSKIIMOHHOTO anmapara.
Mopens riasa.

Jlabopamopnas paboma Nel 1 « Hzyuenue ceoticms uz00paicenus 8 TUH3AX»
Kpamxkospemennas xonmponvnasn paboma Ne 7 no meme « Ceéemosvie aeneHus»

IloBTOpEHUE

9 kiacce
3aKkoHBbI B3aUMO/IECTBUS U ABHKEeHUS TeJ (36 1)
MarepuanpHas Touka. Cucrema otrcueta. [lepememenne. CKOpOCTh MPSIMOJIMHEHHOTO PAaBHOMEPHOTO IBWXKEHUA. [IpsMoyMHEHOEe paBHOYCKOPEHHOE
IBIDKeHHE. MTHOBEHHAsi CKOPOCTh. Y CKOpeHue, nepemMenienne. ['paduku 3aBUCUMOCTH KMHEMATHYECKUX BEITUYMH OT BPEMEHH IMPU PAaBHOMEPHOM MU
PaBHOYCKOPEHHOM JBMKEHUAX. OTHOCUTEIHHOCTh MEXaHUUECKOTO JABMKEHUS. [ eoleHTpryeckas U TeIMOIEHTPUIeCKasi CUCTeMbl Mupa. MHeprnansHas
cucteMa otcyeta. [lepBriid, BTOpoit U TpeTtuii 3akoHbl HproToHa. CBoOoaHOE MajgeHne. HeBecoMocTh. 3aKOH BCEMHPHOTO TATOTEHUs. VICKyCcCTBEHHBIE
crnyTHUKHM 3eMiau. UMnynbce. 3aKOH COXpaHEHUSI UMITYJIbCa. PeakTMBHOE IBH)KEHUE. .
Jlabopamopusie pabomul Nel «Hccnedosanue pasHoycKOpeHHO20 08UNCEHUS Oe3 HAUANbHOU CKOPOCHUY
Jlabopamopmwsie pabomul Ne2 «Hzmepenue yckoperus c60000HO20 NAOEHUSA»
Konmponvnas paboma Nel «Bzaumooeticmaue meny.

Mexannuyeckue KoJie0aHus U BOJHBIL. 3BYK. (15 4)

Konebarenbnoe neuxenne. Konebanus rpysa Ha npyxune. Cob6oausie konebanus. Konebarenbnas cucrema. MasTHUK. AMIUIMTYAa, IEPHOJI, YaCTOTa
konebanuit. (['apmonuueckue kosiebanusi). IlpeBpaiienue sHepruu mHpu KoJieOATEJIBHOM JBIKEHUH. 3aTyxawoliue KosieOaHus. BbolHyXaeHHbIE
kosnebanus. Pezonanc. PacnpocTpanenue xonebanuii B ynpyrux cpenax. [IpomonbHbie U nonepednbie BOIHBL. J{muHa BOAHBL. CBSA3b UTMHBI BOJHBI CO
CKOPOCTBIO €€ paclpoCTpaHEeHHs] U MEPUOJIOM (4acToTOM). 3ByKOBbIEe BOJHBI. CKOpOCTh 3ByKa. BbicoTa, TeMOp U rpPOMKOCThH 3ByKa. DX0. 3BYKOBOM
pEe30HaHC.

Jlabopamopuas paboma Ne 3 «Hccnedosanue 3a8ucumocmu nepuood 1 4acmomol c860000HbIX KOJEOAHUL HUMAHO20 MASIMHUKA OM OJIUHbL HATH
Konmponvnasn paboma Ne2 «Mexanuyeckue xonebanus u 60Hbl. 38YK».

JIEKTPOMAarHUuTHoOE 1oJie (25 1)

OnHOpoIHOE U HEOJHOPOJAHOE MarHUTHOE MoJie. HanpaBieHue Toka U HanpaBJeHUe JIMHUM ero MarHuTHoro noJs. [Ipasuio OypaBuuka. OOHapyxeHHe
MarHuTHOro noJjs. [IpaBuino neBoi pyku. Maayknus MarHuTHOroO nosisi. MaruuTtHsii noToK. OnbITel Papajess. DNeKTpOMarHUTHAS

nHaykuusa. Hampasnenne nanykumonHoro toka. [Ipasuno Jlenna. SIBienue caMOMHAYKIUH.



[Tepemennniii Tok. ['eHepaTtop mepemenHoro Toka. IIpeoOpazoBanus sHeprum B 3IeKTporeHepatopax. Tpancdopmatop. Ilepemaua smekTpudeckoit
SHEPTrUM Ha PACCTOSHUE.

DNEeKTPOMarHUTHOE TI0Jie. DJIEKTPOMArHUTHbIE BOJIHBL. CKOpPOCTh pacHpOCTpaHEHUs JJIEKTPOMAarHUTHBIX BOJIH. BiusiHUE 3JI€KTpOMAarHUTHBIX
M3JIy4eHHUI Ha )KUBbIE OPTaHU3MBI.

Konnencarop. Konebarenbupiii koHTYp. [lomydeHue ayeKTpoMarHUTHBIX KosieOanuid. [TpuUHIIUMIIBI paivoOCBSI3W M TEJIEBUICHUA. DJIEKTPOMArHUATHas
npupoja ceera. [Ipenomiienue ceta. [lokazarens npenomienus. Jucnepcust cBera. Tunbl ontuueckux crnekTpoB. [loriomnieHne u ucnyckaHue cBeTa
aroMamu. [IporcxoxkieHre JIMHENYAThIX CIIEKTPOB.

Jlabopamopnvie pabomul Ne 4 « 3yuenue s61eHUs 21eKMPOMACHUMHOU UHOYKYUUY

Jlabopamopuas paboma Ne5 «Habnooenue cniowHo2o u TuHetnyamsix CneKkmpos UCnyCKaHUus1»

Konmponvnas paboma Ne3 «Onekmpomaznumnoe noney.

CtpoeHue aToma u aToOMHOTr0 sigpa (20 u)

PannoakTMBHOCTH KaK CBUAETENHCTBO CIOKHOTO CTPOCHHS aTOMOB. Anbda -, 0eTa -, ramma-usnyuenus. OnbiTel Pesepdopaa. SAnepHas monens aroma.
PannoaxTuBHBIE TMpeBpaieHus: aToMHBIX saep. CoxpaHeHHe 3apsJ0BOTO M MAacCOBOTO 4YMCEN MPHU SAEPHBIX peaknusx. MeTonpl HaOMIOAEHUS U
peructpanuu 4actuil B siiepHod ¢usuke. IIpoToHHO-HEHTpoHHAss Monenb sanapa. PU3MYECKH CMBICT 3apsiIOBOrO M MaccoBOro uucesn. M3oTomsl.
[IpaBuna cmemenus. DHeprus cBsi3u yacTull B siape. Jlenenue saep ypana. Llennas peakuus. SnepHas sHepreTuka. DKOJOTHYeCKHe MpoodaeMbl paboThl
aTOMHBIX 3JekTpocTtanuuid. Jlozumerpus. Ilepuon nmonmypacnana. 3akoH paguoakTUBHOTO pacnaja. BiusHue paguoaKkTHBHBIX U3TYyYEHHH Ha >KUBBIC
opranu3msl. TepmosinepHas peakuus. icrounuku saeprun CojHIA U 3BE3/T.

Jenenue siapa ypana

Jlabopamopuas paboma Ne6 «H3yuenue OeneHus 10pa amoma ypara no oomozpagusim mpexosy.

Jlabopamopnas paboma Ne7 « U3yueHue mpekog 3apsasicenHblX yacmuy no 20mogvlM omozpagusamy.

Jlabopamopnas paboma Ne 8 «H3mepenue ecmecmeenno2o paouayuoHHo20 )oHa 003UMempom»

Koumponvnas paboma Ne4 no meme « Cmpoenue amoma u amomuozo a0pa. Mcnonv3osanue snepeuu amomHbix s0ep»

Crpoenue u 3BoJonust Beesiennoii (5 4)

Cocras, ctpoenue u npoucxoxaeHue Conneynoi cuctemsl. [Imanetst u mansie Tena ComHeunoit cucrembl. CTpoeHue, u3inydeHue u 3ostonus ComHia
u 3Be311. CTpoeHue 1 3BOJIIONHS BeeneHHoi.

IMoBTOpenue (1)






	рабочая программа по учебному предмету
	• самостоятельность в приобретении новых знаний и практических умений;

