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IIVTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOI'O ITPE/IMETA

OcBoenue ydeObHoro mpeamera «®du3nka» Ha YpPOBHE CpEIHEro OOIIero oOpa3oBaHUS
(6a30BBIf  ypOBEHB) MIOJDKHO  OOECMEYHTHh  JOCTHXKEHHE  CIECIYIOIIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHUS yueOHOro mpeamera «Pu3nKa» IJOJKHBI OTpa)karhb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLINXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPHEHTALMM, TMO3UTUBHBIX BHYTPEHHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOro  0OIIecTBa,
pacivpeHe >KU3HEHHOTO OIbITa M OMbITa JEATEIBHOCTH B MPOIECCEe pean3alliii OCHOBHBIX
HaIpaBJE€HUN BOCIIUTATEIBHOMN 1€ATEIbHOCTH, B TOM YKCJIE B YaCTH:

1) rpamaaHCcKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  O0y4aromierocss Kak AakTUBHOTO W
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOT0 OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIICYEIOBEYSCKUX T'YMAaHUCTHYECKHX M JEMOKPATUYECKUX
IICHHOCTCIH;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B HMHTEpEcax TIpa)kJIaHCKOro OOIecTBa,
y4acTBOBAaTh B CAMOYTPABIEHUHU B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHUE B3aMMOJIEUCTBOBATh C COLMAIbHBIMU MHCTUTYTaMU B COOTBETCTBHM C HX
GYHKIUSMU ¥ Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOI 1E€ATENbHOCTH;

2)IaTPUOTHYECKOr0 BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKOM TPaXKTAHCKOW UACHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOLIEHHWE K TOCYIJapCTBEHHBIM CHUMBOJAM, JOCTHXKEHHSIM POCCHICKUX
Y4€HBIX B 0071aCTH (DU3UKH U TEXHUKH,

3)X1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAI[MI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B I€ATE€ILHOCTH YU4EHOTO;

OCO3HaHHE JIMYHOTO BKJa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyIero;

4)3cTeTUYEeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsi 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
bu3HIECKOi HayKe;

5)TpynoBOro BOCIUTAHMS:

WHTEpEC K pa3nuuHbiM chepam mpodecCHOHATBHOW IeATENbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (HU3UKOW W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymyrien
npodeccuu 1 peann3oBbIBaTh COOCTBEHHbBIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KU3HU,

6)3K0J10rM4eCKOr0 BOCTIUTAHUS

c(OPMHUPOBAHHOCTh IKOJIOTUYECKOW KYIbTYphI, OCO3HAHHE TJIO0AILHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

MJAHUPOBAHUE M OCYUIECTBJIICHUE JACHCTBHI B OKPY)KAaIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA;



pacIIMpeHUe OMbITa JAEATEIbHOCTH OSKOJIOIMYECKOM HAIpPaBIEHHOCTHM HAa OCHOBE
UMEIOUTUXCS 3HAaHUN 10 (PU3UKeE;

7)UEeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAyYHOH N1eATeIbHOCTH, TOTOBHOCTh B IMPOLIECCe U3YUEHUS (PU3UKU
OCYIIECTBIISATh MPOEKTHYIO M UCCIIE0BATENbCKYIO IEATEIbHOCTh HHANBHUIYabHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe eliCTBHS
Ba3oBrble JJornueckue aeicTBUA:

CaMOCTOSITENILHO (POPMYIMPOBATh M aAKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpEeeIATh LENH NeSTeIbHOCTH, 3aJaBaTh MapaMeTphl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMAaTPUBAEMBIX (PU3UUECKUX SIBICHUSAX;

pa3pabatbIBaTh IJIaH PELICHUS MPOOIeMbl ¢ YIETOM aHaIN3a UMEIOIINXCS MaTepUaIbHBIX
Y HEMaTepHUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEILHOCTb, OLIEHHWBATh COOTBETCTBUE PE3YJbTATOB LIEISAM,
OLICHUBATh PUCKU MOCIEACTBUN JESATENbHOCTH;

KOOPJAMHHUPOBATh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOT0, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIILICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

Ba3oBrble ucciaenoBareJnLCKue AeliCTBUA.

BJIa/IeTh HAyYHOW TEPMHHOJIOTMEN, KIIOYEBBIMU MOHSTUSAMHU W METOAaMH (pU3ndecKon
HAYyKH;

BJIQJICTh HABBIKAMHU Y4EOHO-MCCIIEAOBATEIHCKON U MPOCKTHON JESATETLHOCTH B 00IacTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB pPEIlIeHus 3a1a4
buznyecKoro coaepxaHusl, NPUMEHEHHUIO Pa3IMYHBIX METOA0B MTO3HAHUS;

BIAJETh BHUJAMH JESATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHMS, €ro HHTEPIpPETaLUH,
npeoOpa3oBaHUI0 M TPUMEHEHUIO B PAa3jIMYHBIX YYEOHBIX CUTyalMsiX, B TOM 4YHUCIE TIpHU
CO3JIJaHUHU YU4EOHBIX MPOEKTOB B 00J1acTH (PU3UKH;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyaJIM3UpOBaTh 3aady, BBIABUTaTh
TUNOTE3y €€ peIlleHUs,, HaXOJUTh apryMEHThl Uil JIOKa3aTelIbCTBA CBOUX YTBEPXKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHS;

aQHAIM3UPOBATh TIOJYyYEHHBIE B XOJI€ pELICHUS 3aJauyd pe3yJabTaThl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBHUSX;

CTaBUTh U (popMynTHpOBaTH COOCTBEHHBIC 3a7aud B 0Opa30BATENBHOU AEATEIHHOCTH, B
TOM YHUCJIE TIPU U3y4eHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETb NEPEHOCUTH 3HaHUS MO (PU3HKE B IPAKTHUUECKYIO 001aCTh KUZHEAESATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTe;

BBIJIBUTATh HOBBIE HJICH, MPEJJIaraTh OPUTHHAIBHBIC IOAXOAbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE albTePHATUBHBIEC PEILICHUS.

Pabora ¢ undopmaumeii:



BJIAJICTh HABBIKAMHU MOJy4YeHUs MH(OpMaru (GU3NYECKOTO COACpPKAHUS U3 UCTOYHUKOB
pa3HBIX THIIOB, CAMOCTOSITEILHO OCYHIECTBIATh IIOWCK, aHAU3, CUCTEMaTH3allHi0 |
UHTEPIPETANNI0 HHPOPMALIUU PA3THYHBIX BUIOB U ()OPM MPEIICTABICHIS,

OLIEHUBATh JOCTOBEPHOCTH UH(OPMAIIHH;

UCITIOJIBb30BaTh CPEACTBA MH(OPMAIIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJIOTHI B
pelIeHNH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OPraHU3allMOHHBIX 33/7a4 C COOJIOJACHUEM
TpeOOBaHUH IPrOHOMHKH, TEXHUKU 0€30ITaCHOCTH, THTHEHBI, PECypCOCOCpEKEHUS, TPABOBBIX H
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

CO3/1aBaTh TEKCThl (DU3NYECKOTO COJACPKAHUS B pa3NUYHBIX (opMmaTax ¢ y4EToMm
Ha3Ha4YeHWs HWHQPOPMAIMM M 1EJICBOM ayIWTOPHH, BBIOMpas ONTUMAIBHYIO (opMy
NPECTAaBICHUS U BU3yaTH3allHH.

KoMMmyHHKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUA:

OCYIIECTBIISATh OOIIEHNE Ha YpOoKaxX (PU3UKHK M BO BHE-YPOUHOU JACSITEIHHOCTH;

pacro3HaBaTh IPEANOCHUIKN KOHMINKTHBIX CUTYallMi U CMSITYaTh KOH(JIUKTHI,

pa33'épHyTo H JIOTUYHO wH3Jjaratb CBORO TO‘IKy 3p€HI/I}I C HCIIOJB30BAHUEM SA3BIKOBBIX
CPEJCTB;

MOHUMATh U UCIOJIb30BaTh MIPEUMYIIECTBA KOMAHHOW U WHIUBUIYAIBHOU PaOOTHI;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JEHCTBHHA C Y4ETOM OOIIMX WHTEPECOB U
BO3MOKHOCTEHN KaXKI0T0 WieHa KOJUICKTHBA;

HpI/IHI/IMaTB neian COBMGCTHOﬁ ACATCIIbHOCTH, OpI‘aHI/ISOBBIBaTB 148 KOOpI[I/IHI/IpOBaTI:
JNIEUCTBUA 10 €€ TOCTHUKEHMIO: COCTAaBIAThH IUIAaH JEHUCTBUHM, pACHPENENSITh POJIU C Y4ETOM
MHEHHUH YYaCTHHUKOB, 00CYKIaTh pe3yabTaThl COBMECTHOU paOOTHI;

OILICHHUBATHh KA4YCCTBO CBOCI'0O BKJIaJa U KaXI0I'0 y‘-IaCTHI/IKa KOMAaH/IbI B OGH.IHﬁ pGBYJII:TaT
1o pa3paboTaHHBIM KPUTEPHUSIM;

npeasiaraTh HOBBIC TPOEKTHI, OIICHHBATh HACH C TO3WIMA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOU 3HAYMMOCTH;

OC}’H.IGCTB.H}ITB IIO3UTHUBHOC CTpaTeFI/I‘-IGCKOC IIOBCACHUE B paanqulx CI/ITyaHI/IHX,
HpO}IBJ'DITI: TBOp‘IeCTBO 148 B006pa)K€HI/I€, 6I>ITB HNHUIITUATUBHBIM.

PeryasiTuBHble YHUBepPcaJbHbIe YUeOHbIE 1eHCTBUSA
Camoopranmn3anus:
CaMOCTOSITENILHO OCYIIECTBISATh IMO3HABATENBHYIO NESTEIBHOCTh B 00NMacTH (QU3UKH U
aACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (POPMYJINPOBATH COOCTBEHHBIE 33/1a4U;
CaMOCTOSITENIbHO COCTABJIATH IUIAH DPELICHUS PacuETHBIX M KAauyeCTBEHHBIX 3a/ady, IJIaH
BBITIOJTHEHUSI TMPAKTUYECKOW paboThl ¢ Y4ETOM UMEIONIMXCS PECYpCcOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHUM;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacmupsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;
JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
OLIEHUBATh MPUOOPETEHHBIN OIBIT;
crocoOCTBOBaTh (OPMHUPOBAHHWIO W TMPOSBICHUIO JPYAWIMU B 001acTH (HU3UKH,
MTOCTOSTHHO TTOBBITIIATH CBOM 00pa30BaTeIbHBIN M KyJbTYPHBIA YPOBEHD.
CaMOKOHTPOJIb, IMOLUMOHAJIBHBII HHTEJJIEKT:
JaBaTh OIEHKY HOBBIM CHUTYyallUsIM, BHOCHTH KOPPEKTHUBHI B JESATEILHOCTH, OIICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEISIM;



BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUN
Y MBICJIUTENBHBIX IPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

UCIIOJIb30BaTh MPUEMBI peIeKCHU TSl OLIEHKH CUTYallld, BbIOOpa BEPHOIO PEIICHUs;

YMETh OLIEHUBATh PHUCKH U CBOEBPEMEHHO MIPUHUMATDH PELICHUS M0 UX CHIDKEHUIO;

MPUHUMATH MOTHBBI U pTYMEHTBI JPYTUX TIPU aHAIHU3E PE3YIbTaTOB ICATEIbHOCTH;

MPUHUMATD ce0sl, MOHNUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IMPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTrUX HA OLIMOKH.

B mporecce OCTHKEHHS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS IIPOTPaMMBI IO (PU3HKE IS
YPOBHsI cpefHero olImiero o0pa3oBaHus y OOYYarONIUXCSI COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJJIEKT, MpeArnoaaraomui chopMUpOBaHHOCTD:

CaMOCO3HAHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE IMOLIMOHAIBLHOE COCTOSTHHE,
BUJICTHh HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIIMOHATIBHON C(hepbl, ObITh YBEPCHHBIM B ce0e;

caMOperyJIupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOIIb, yMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIOCOOHOCTh aJanTHUPOBAaTHCS K SMOIMOHATbHBIM
WU3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEI MOTHBAlMM, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTHKEHHIO LEIM U YCIEXY,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHUE AEHCTBOBATH NCXO/S U3 CBOMX BO3MOKHOCTEI;

SMIATHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSIHHE ApPYTuX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BHICTPAWBATh OTHOLICHUS C JAPYTMMHU
JIOJIbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOH(IUKTHL.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy obydenus B 10 kjacce npeaMeTHbIe pe3yiIbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y 0OYJAIOLTUXCS YMEHHIA:

JEMOHCTPUPOBATh HA MPUMEpPaxX posib U MecTO (U3NKU B (POPMUPOBAHUM COBPEMEHHOU
HAay4YHON KapTUHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHHUKW W TE€XHOJIOTHH, B MPAKTUYECKOU
JIeITEeILHOCTH JIFOACH;

YYUTHIBATh TPAHULBI TPUMEHEHUS HW3YYEHHBIX (PHU3UYECKUX MOJEJeH: MaTepuanbHas
TOYKa, MHEpLHalbHas cucTeMa OTc4éra, aOCOJIOTHO TBEPLOE TEJIO, MACAIbHBIM Ta3, MOJAEIH
CTPOEHMS Ta30B, )KMIKOCTEH W TBEPABIX TEJ, TOUCYHBIA DICKTPUYECKUH 3apsal IPH PEIICHUU
busznyecKkux 3a1ay;

pacnio3HaBaTh (hpu3MyecKue SBICHUS (TPOLECCH) U OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KHHETUYECKOW TEOPHUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKHU:
PaBHOMEPHOE U DPABHOYCKOPEHHOE NPSMOJMHEHHOE [BUKEHHE, CBOOOAHOE MAaJCHHE Tell,
JBIDKEHUE 110 OKPYXHOCTH, WHEpUus, B3auMojaeucTBue Tein, auddysus, OpoyHOBCKOE
JBIDKEHUE, CTPOCHHUE >KUAKOCTeH M TBEPIBIX Tel, M3MEHEHHE 00bEMa Tell MpU HarpeBaHUH
(oXJaKJeHUHN), TEIIOBOE paBHOBECUE, UCTIAPEHHE, KOHJCHCALUs, IIJIaBJIeHHE, KpUCTAIIIN3aL1s,
KHIICHUE, BIAKHOCTh BO3/lyXa, IOBBIIICHHE JABJICHHS ra3a IIPH €ro HAarpeBaHUU B 3aKPBITOM
COCyZ€, CBA3b MEKIY IapamMeTpaMu COCTOSIHMS Ta3a B H30IpoLeccax, JIEKTPU3ALUsS Tell,
B3aMMO/ICVICTBUE 3aps/I0B;

OIKCBHIBATh MEXAHUYECKOE JBUKECHUE, MCIONb3Ys (PU3NYECKUE BEIMYUHBI: KOOPAWHATA,
IIyTh, NMEPEMEIEHUE, CKOPOCTb, YCKOPEHHE, Macca Tejla, CHJIA, UMITYJIbC TeJa, KMHETHYECKas
SHEprus, MOTEHIMAaJIbHAs SHEPrusi, MeXaHWyecKas paboTa, MEXaHWYecKas MOILHOCTb; IpH
ONHCAaHUM TPABWJIBHO TPAaKTOBaTh (U3WYECKUHA CMBICT HCIOJNB3YEMBIX BEIWYMH, UX



0003HAUCHHSI U €JMHULIBI, HAXOIUTH ()OPMYJIBI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEITHUUHY
C IPYTUMH BEIIMYUHAMU;

ONMCHIBATh HW3YYEHHBIC TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIC SIBICHHS, HCIIOJB3Ys
¢u3nueckue BENWYMHBL: JABJICHHE Tasza, TeMIleparypa, CpenHss KHUHETHYEeCKash DSHEprus
XAOTUYECKOTO JIBUJKEHUS MOJIEKYJ, CPEIHEKBAaJpaTHUYHAas CKOPOCTb MOJEKYJ, KOJIWYECTBO
TEIUIOTHI, BHYTPEHHSS SHEprus, pabora rasa, Ko3(Q(UIHUEHT IMOJIE3HOro IEHCTBUS TEIJIOBOIO
JIBUTATENIS; IPU OMMCAHUM NTPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BEJIHYHUH,
uX OOO3HAYCHMS U EIUHMIBI, HAXOIUTh (OPMYJbI, CBA3BIBAIOUIME MAHHYIO (DU3UYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAM;

ONMCBHIBATh HM3YYCHHBIC DJICKTPUYECKHE CBOWMCTBA BEILECTBA M JJIEKTPUYECCKUE SBIICHUS
(mporecchl), UCTONb3ysl (U3NYECKHUE BEIMYMHBL: IEKTPUUECKUI 3apsi, 3JIEKTpUUYECKOoe IoJe,
HanpspKEHHOCTh  TIOJIs, IOTEHIMAJ, pPa3HOCTh IIOTEHLUANOB; IPU OINHUCAHUU [PABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYMH, WX OO0O03HAUEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYJIbl, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTHMHU BEIMYMHAMY;

aHAJM3UPOBaTh (PU3MUECKUE IMPOLECCHl U SIBIECHUSA, MCIONB3Ys (PU3MUECKUE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro taroreHus, |, |l n |ll 3akonsr HeloToHa, 3aKkOoH coxpaHeHus
MEXAHUUYECKOM dHEPIuu, 3aKOH COXpPAaHEHUS UMITyJIbCa, IPUHLUI CYNEPIO3ULIMNA CUJI, IPUHLIUIT
PaBHONPAaBHs MHEPLMAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BEIICCTBA, IAa30BbIC 3aKOHBI, CBA3b CPENHEH KHHETUYECKOW HDHEPIMM TEIUIOBOTO JBHKECHUS
MOJIEKYJ C aOCOJNIOTHOHM TeMIlepaTypoi, MepBBIH 3aKOH TEPMOJAWHAMHKH, 3aKOH COXpPaHEHHS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KylloHa, mMpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCcKoe BBIPAKEHHE U YCIOBUS (TPaHULlbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIUIIBI IEHCTBHSI MALIMH, IPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3nuyath ycIoBUs UX O€30M1aCHOTO MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

BBITIOJIHATh SKCIIEPUMEHTHI T10 HCCIICAOBAHUIO (PU3MUECKUX SBJICHUH M TPOIECCOB C
UCMOJBb30BAaHUEM HPAMBIX M KOCBEHHBIX H3MEpPEHUH, IMpu 3TOM  (OpMYIMPOBATH
npobnemMy/3ajady W TUMOTE3y y4eOHOro OSKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEJIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYIHPOBATH BHIBOIBI;

OCYILECTBIISATh MPSIMBIE W KOCBEHHBIE H3MEpPEeHHUS (UIUUYECKUX BEIMYHH, TPU STOM
BbIOMpPATh ONTHUMAJBHBIA CIIOCOO HM3MEPEHHs M MCIOJb30BaTh H3BECTHBIE METOJbl OLIEHKH
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBHCUMOCTH MEXIY (U3MUECKUMH BEIMYMHAMH C HCIOJIb30BaHHEM
OpSAMBIX HW3MEPEHUH, MpPH 53TOM KOHCTPYUPOBaTh YCTaHOBKY, (PUKCHpPOBATh pPE3YIbTaThl
HOJYYEHHOHM 3aBUCHUMOCTH (PU3MUYECKUX BEIMYUH B BUJAE TaOIMIl U rpadUKOB, A€IaTh BBHIBOJBI
10 pe3yJIbTaTaM MCCIIEA0BAHNUS;

coOmoaTh npaBuia 0€30MacHOro TpyAa NpU MPOBEIEHUHM HCCIEAOBAaHUI B paMKax
y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-UCCIEN0BATEIbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aO0OPaTOpHOro 000pyI0BAHHUS;

pemaTb pacu€THbIC 3aJa4d C SBHO 3aJaHHOM (U3MYECKOM MOJENbI0, HCHOIb3Ys
(u3nyeckre 3aKOHbI U IPUHLMIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 33[a4d BBIOMpATh (U3NYECKYIO
MOJIeNIb, BBIACHATh (PU3NYECKUE BEIMYMHBI M (QOPMYINbI, HEOOXOAMMBbIE Ui €€ pelIeHHUS,
IPOBOJIUTH PAcUYEThl U OLIEHUBATH PEATbHOCTH MOyYEHHOTO 3HAUeHUS (PU3UUECKON BETMUMHBI;

pelark KadyeCTBEHHBIC 3aJa4M: BBICTPAWBATH JIOTMYECKH HEMPOTHBOPEUUBYIO ILIETIOUYKY
paccyXJIeHHUH ¢ OIIOpOH Ha M3Yy4YEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

UCMOJBb30BaTh MPH PEUICHUH Y4YeOHBIX 3aJad COBpPEMEHHBbIE HMH(OPMAIMOHHBIE
TEXHOJIOTUU Ui TIOUCKA, CTPYKTYPHPOBAHHUS, MHTEPIPETALUU U TPEACTABICHUS Y4eOHOH H



HAYYHO-TIOMYJISIPHOW HMH(OpPMALUU, MOJYYCHHON W3 pPAa3IMYHbIX HCTOYHHKOB, KPHUTUYECKH
aHAJIM3UPOBATh MOJyYaeMyto HH(pOpMaIHIo;

MPUBOJIUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKHd, 00bSACHEHHE MTPOIIECCOB OKPYKAIOIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTH;

UCITIOJIb30BaTh TEOPETHUECKUE 3HAaHMUA TO (U3MKE B TOBCEIAHEBHOW IKM3HHM IS
obecrieueHnst 0€30MMaCHOCTH TTPU OOPAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOWCTBAMH, JIJIsI
COXpaHEHHUs 3I0POBbs U COOIIOACHUS HOPM SKOJIOTMYECKOTO MOBEACHUS B OKpYKaIoIe cpene;

paboTatk B IpyIe ¢ BHITOJHEHUEM PA3IMYHbBIX COLUANBHBIX POJICH, INIAHUPOBATH PabOTy
TPYNIbl, palMOHAIBHO paclpeneisiTh OOS3aHHOCTM M  IJIAHUPOBATh JCATEIbHOCTh B
HECTaHJApPTHBIX CUTYyalMsX, aJ€KBATHO OIEHMBATh BKJAJ KaXKIOTO M3 YYaCTHHUKOB IPYMIbI B
pelIeHrne paccMaTprUBaeMoOi MPOOIEMBI.

K xonmy oOydenus B 11 kjacce npeaMeTHbIe pe3yiIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOLIUXCS YMEHHIA:

JNEMOHCTPUPOBATh Ha MpUMeEpax posib U MecTo (Gu3nKu B (OpMHPOBAHUHM COBPEMEHHOI
Hay4yHON KAapTUHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHHUKW W TE€XHOJIOTHM, B MPAKTUYECKOU
NeSITeIbHOCTH JII0/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTHHBI MUDA;

YYUTBIBATh TPAHHUIBI TPUMEHEHHUS W3YYEHHBIX (U3NYECKUX MOJIENEH: TOYSUHBIN
JNEKTPUYECKUN 3apsid, Jyd CBETa, TOYEUYHBIM MCTOYHHUK CBETa, SJIEpHAas MOJENb aToMma,
HYKJIOHHAs1 MOJIEJIb aTOMHOTO Spa MPH pelieHny GU3HUeCcKUX 3a1au;

pacnio3HaBaTh (hpu3Myeckue SBICHUS (TPOLECCH) U OOBACHATH UX Ha OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKN W KBAaHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEHCTBUS TOKa, B3aUMOJICHCTBHUE MAarHUTOB, 3JEKTPOMAarHUTHAs
WHAYKLIMS, JACWCTBME MAarHUTHOTO IIOJIsI HA TPOBOJHUK C TOKOM U JBIKYILIMHCS 3apsij,
3JIEKTPOMAarHUTHbBIE KOJICOAHUS U BOJHBI, IPSAMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPaKEHHE,
npejomiieHue, uHTepdepeHuus, audpakiuus W TONApU3aLUs CBeTa, MIHCIEpPCUs CBeTa,
dotoanexkrpuuecknii 3pdexT (Pororddexr), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/la, ECTECTBEHHAsl U UCKYCCTBEHHAsI PaJIMOAKTUBHOCTD;

OIKCBHIBATh M3YYECHHBIE CBOMCTBA BeIIECTBa (dJMEKTPUYECKHE, MArHUTHBIC, ONTHYECKHE,
AIIEKTPUUYECKYIO MPOBOAMMOCTb PA3IUYHBIX CPel) M AJIEKTPOMArHUTHBIC SIBJICHUS (IIPOLIECCHI),
UCIONB3YS (U3MYECKHWE BEIMYMHBL: DSJICKTPUUECKUH 3apsl, cuja TOKa, OJIIEKTPUUYECKOe
HaNpsDKEHUE, JIEKTPUUECKOE COMTPOTHUBRIECHUE, PA3HOCTh OTEHIIHANIOB, 3JIEKTPOIBUKYIIAS CHIIA,
paboTa ToKa, MHIYKIHMS MarHUTHOTO TOJs, cuia Awmmepa, cuia JlopeHua, WHAYKTHBHOCTD
KaTyIIKH, SHEPTHsl AJIEKTPHUUYECKOT0 M MAarHUTHOTO TOJEH, MepHoJ M 4YacToTa KojeOaHWH B
KoJie0aTeIbHOM KOHTYpE, 3apsl U CHJia TOKa B MPOLIECCEe TApMOHMYECKHX 3JIEKTPOMArHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHJia JIMH3bI, MPHU OMHCAHWUU TMPABUIHHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYMH, HMX OOO3HAUEHUS M EIUHHIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3HUECKYIO BEIHUUHY C IPYTUMHU BEIMYMHAMU;

ONKCHIBATh M3yYCHHBbIE KBAHTOBBIC SIBJICHHUS U MPOLECCHI, HCIONB3Yys (U3HUECKUE
BEJIMUMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETa, SHEPrus M
UMIyasCc (OTOHA, IMEpPUOJ ToJypacrhana, SHEpPrHs CBsI3W AaTOMHBIX SAep, NpU OMHCAHUU
NPaBUIBHO TPAKTOBaTh (PUIMUYECKUN CMBICT HCIOJNb3YEMBIX BEJIWYMH, UX OOO3HAYCHHS H
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3bIBAIOIIME MAHHYIO (DU3MUECKYIO BEIMYHHY C JIPYTHMMHU
BEJIMUYMHAMU, BBIYUCIATH 3HaU€HUE (PU3NYECKON BETUUHHBI;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl U SIBICHUS, UCHONB3YS (U3UYECKHUE 3aKOHBI U
OpuHIUNBE:  3akoH OMa, 3aKOHBI TOCJEJOBAaTEIILHOTO W MApauIeIbHOTO  COCIUHEHHS
IIPOBOJHUKOB, 3akOH JIkoyms—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM HMHIYKLHH, 3aKOH
PSIMOJIMHEHHOTO pacHpOCTpaHEHHUsI CBETA, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI MPETOMIICHUS



CBETa, ypaBHeHHME OWHmTeHHa a1 ¢orodddexra, 3aKOH COXpPAaHEHUS HHEPIUH, 3aKOH
COXpAaHEHMsI HMITYJIbCa, 3aKOH COXpAHEHHs DSJEKTPUYECKOro 3apsiia, 3aKOH COXpaHEHUs
MaccoBOI0 4YHcla, MOCTyaaThl bopa, 3aKOH pajnoOaKTUBHOTO pacnaja, MpH 3TOM pa3iuvarh
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOEe BBIPAKEHUE W YCIIOBHS (TpaHULBL,
001acTH) TPUMEHUMOCTH;

OTIpeeNATh HaIpaBJICHWE BEKTOpa MHAYKLUWHW MarHUTHOTO IOJIS NMPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenna;

CTPOUTH M OIHCHIBATh N300pa’keHHe, CO3/1aBaeMOe INIOCKUM 3€PKaJIOM, TOHKOH JIMH30M;

BBITOJIHATh SKCIIEPUMEHTHI T10 HCCIICAOBAHUIO (PU3MUECKUX SIBJICHUH M TPOIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEpEHUH: Tpu d3ToM  (POpMyIupoOBaTh
npoOnemMy/3ajady W TUMOTE3y y4eOHOro OSKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYIHPOBATH BHIBOIBI;

OCYILECTBIISATh MPSIMBIE W KOCBEHHBIE H3MEpPEHHUS (UIUUYECKUX BEIMYHH, TPU STOM
BbIOMpATh ONTUMANbHBI CHOCO0 H3MEpPEHUS M HCIOIb30BaTh HM3BECTHBIE METOIbI OICHKU
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (PM3NYECKHUX BEJIIMYMH C UCIIOIB30BaHUEM MPSMBIX U3MEPEHUN:
IPU 3TOM KOHCTPYMPOBATH YCTAaHOBKY, (PMKCHPOBATH Pe3yJbTAaThl MOJTYYEHHOH 3aBUCHMOCTH
busznyecKkux BEIWYMH B BHUAE TaOnull U TpapuKoB, JAeNaTh BBIBOABI IO pe3ylbTaTaM
UCCJIEIOBAHUS,

coOmoaTh mpaBuia 0O€30MacHOro TpyAa NpU MPOBEIEHHHM HCCIEAOBAaHUI B paMKax
y4eOHOTO OSKCIIEPUMEHTa, Y4eOHO-UCCIEN0BATEIbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
HCIIOJIb30BaHNEM U3MEPHUTEIbHBIX YCTPONUCTB U J1aOOpaTOPHOTo 000PYAOBAHMUS;

pemiath pacu€THble 3aJayd C SBHO 3aJaHHONW (U3MYECKOM MOJEIbI0, HUCHOJIb3Ys
¢u3nueckre 3aKOHbI M MIPUHLUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 33a[a4d BHIOMpATh (U3NUYECKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (OPMYINbI, HEOOXOAMMBbIE Ui €€ pelIeHHUS,
IIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKON BETHUNHBI,

pelath KauyecTBEHHbIE 3aJauM: BBICTPAWBATh JOTMYECKH HEMPOTHBOPEUUBYIO ILETIOUKY
paccyXJIeHHii ¢ ONTOpol Ha W3YyYEeHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCMOJBb30BaTh MPH PEHICHUH Y4YeOHBIX 3aJad COBpPEMEHHBbIE HMH(OPMAIMOHHBIC
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAUU M IPEACTaBICHUS y4eOHOU u
HAyYHO-TIOMYJISIPHOM HMH(OpMAIMK, MOJYYEHHOM M3 Ppa3IUYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBATh MOJIy4aeMyl0 HHPOPMALIHUIO;

OOBSICHATH IPUHIIUIIBI IEHCTBUS MAIIMH, TPHOOPOB U TEXHUYECKUX YCTPOICTB, pa3andaTrh
yCIIOBUS UX 0€30MaCHOT0 UCIOIB30BaHUS B IOBCEIHEBHOI JKU3HH;

MPUBOJIUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DM3UKOB B pa3BUTHE
HaYKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BaTh TEOPETHUECKUE 3HAaHUA N0 (U3MKE B TOBCEIAHEBHOW IKM3HHM IS
obecrieueHnst 0€30MaCHOCTH TTPU OOPAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOWCTBAMH, JIJIst
COXpaHEHHUs 3I0POBbs U COOIOACHUSI HOPM SKOJIOTMYECKOTO MOBEECHUS B OKPYKaIOIEel cpene;

paboTaTh B IPYIIE C BHIITIOJIHEHUEM PA3IMYHBIX COLIMATIBHBIX POJIEH, MIaHUPOBaTh paboTy
TPYNNbL, paIlMOHATBHO pacCHpelessiTh OOS3aHHOCTH W  IUIAHUPOBATh JESATEIBHOCTh B
HECTAH/IAPTHBIX CHUTYalHsIX, aJ€KBATHO OICHWBATH BKJIAJ KaXKIOTO W3 YYaCTHUKOB TPYIIBI B
pelIeHrne paccMaTpUBaeMON MPOOIIEMBI.

COJAEPKAHUE OBYYEHUA



10 KUIACC

Pa3nes 1. ®u3nka U MeTOAbI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl mo3HaHUsA OKpyXkarowero mupa. Pomib
9KCIEPUMEHTA U TEOPUH B IIPOLIECCE TO3HAHUS MPUPOIBL. DKCIIEPUMEHT B (pU3HKe.
MopenupoBanue GU3HMYECKUX SIBICHUN | TporieccoB. Hayunsie runore3sl. Ouznveckue
3aKOHBI U TeOpuH. [ paHUIIBI IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUS.
Ponp m Mmecto us3uku B (OPMHPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHpa, B
MPAKTUYECKOM NS TEILHOCTH JIIOICH.
Jlemoncmpayuu

Amnanorossle 1 IU(GPOBBIE U3MEPUTEIIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABMKeHHE. OTHOCHUTENBHOCTh MEXAHMUYECKOTo ABMXKEHMs. Cucrema
orcuéra. Tpaekropus.

[lepemerienune, CKOpoCTh (CpeAHssl CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTEpUaIbHONW TOYKH, MX NPOEKIUH HAa OCH CHCTEMbI KOOpAMHAT. CIIOKEHUE NMEPEMEIEHUN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpPsIMOJHMHEHHOE IBIKeHHe. ['paduku 3aBHCHUMOCTH
KOOpAHMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMEILECHNS MaTEPUATIbHON TOYKH OT BPEMEHHU.

CBoOogHoe majieHne. Y CKOpeHHue CBOOOTHOTO MaCHUSI.

KpuBonuneiiHoe nBuxkeHue. JIBH)KEHHE MaTepUaJbHOM TOYKM 10 OKPYXHOCTH C
IIOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEWHas CKOpocThb. Ilepuon u
yacToTa obpanieHus. LleHTpocTpeMHUTeIbHOE YCKOPEHHE.

TexHHUYeckne yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHE: CIHIOMETP, JBUKCHHE
CHaps1J10B, LIETIHBIE U PEMEHHBIE TIEPEayu.

Jlemoncmpayuu

Mogens cucteMsl OTCUETA, HIUTFOCTPALUS KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHKEHUS.

[TpeoOpa3oBaHue IBUKEHUN C CIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO34yX€ U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmionenue nBuxeHus Tena, OpOIIeHHOr0 MO/ YIJIOM K TOPU30HTY M TOPU30HTANIBHO.

N3mepenune yckopeHust CBOOOIHOTO MaJeHUs.

Hanpasienue CKOpOCTH TP IBHYKEHUU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3y4yeHne HepaBHOMEPHOTO JBUKEHUS C LIEJIbIO ONPEAEICHUSI MTHOBEHHONW CKOPOCTH.

HccnenoBanue  COOTHOLIEHUS ~ MEXAY  NYTAMH, INPOMIEHHBIMM  TEIOM  3a
IIOCIICZIOBATENbHBIE PAaBHBIE IPOMEKYTKH BPEMEHHM IIPH PAaBHOYCKOPEHHOM [IBHJKEHUHM C
HayaJbHOU CKOPOCTHIO, PABHOU HYIIO.

N3yueHne NBUKEHHUs IAPUKA B BA3KOU JKUIKOCTH.

Wzydenue nBuxeHus Tena, OpOmEeHHOT0 TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anuiies. [1epBoiit 3akoH HetoTona. MHepimanbHble CHCTEMBI
OTCU€Ta.

Macca tena. Cuna. Ilpunmun cynepno3unuu cui. Bropoit 3akon Herotona s
MaTepualibHOM TOUKHU. TpeTuit 3akoH HbloTOHA [1711 MaTepHalIbHBIX TOYEK.



3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenune. Buapl TpeHust (1okosi, CKoibkeHus, kadeHus). Cuia Tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJBXKEHHUs U cuia TpeHus nmokos. Koagdurment tpenus. Cuiaa cCOmpoTUBIICHUS
NP ABUKEHUU TeJla B dKUJKOCTU UM rase.
[ToctynarensHoe U BpaliaTeabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tena.
MOMEHT CuiIbl OTHOCUTENIBHO OCH BpaumieHus. Ilnedo cunbl. YcnoBus paBHOBeCHs
TBEPAOTO TEIA.
TexHudyeckue yCTpONCTBa W MPAKTUYECKOE MPUMEHEHHUE: TMOIIMIHUKYA, JIBUXKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.
Jlemoncmpayuu
SIBiieHne nHEepLMH.
CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEI.
Bropoii 3akon HeroToHa.
N3mepenue cu.
CrnosxxeHue cuil.
3aBUCHUMOCTh CHIIBI YIIPYTOCTH OT JeopMaIiu.
HeBecomocTs. Bec Tena nmpu yCKOpeHHOM MOIbEME U TaJCHUH.
CpaBHEHHE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.
VYcnoBus paBHOBecUs TBEPAOTo Tesa. Buibl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
N3yuenune aBuxeHus Opycka o HaKJIOHHOM TJIOCKOCTH.
HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAKOUIUMX B NPYKUHE U PE3NHOBOM
oOpasiie, oT ux aedopMaruu.
HccenenoBanue yciioBui paBHOBECHS TBEPIOTO Tela, UMEIOLIETO OCh BPALLICHMUS.
Tema 3. 3aKkoHbl COXpaHeHUs 8 MEXAHUKE
HNmnynsc MatepralibHOM TOUYKHU (T€a), CUCTEMbl MaTepUualbHBIX TOUEK. MIMITynbCc CHIIBI U
M3MEHEHUE UMITYJIbCca TeJla. 3aKOH COXPaHEHUsI UMITyJibca. PeakTHBHOE JBUKEHUE.
PaGora cuibl. MOIIIHOCTH CHITBI.
Kunernueckasi 3Hepruss MaTepHalbHOW TOYKH. Teopema 00 M3MEHEHHM KHHETHYECKOH
SHEPTHH.
[orennmaneHas sueprus. [lorennuansHas sHeprust ynpyro 1e(opMHUPOBAHHOM MIPYKHUHBI.
[MoTennmansHas 3HEpPrHst TeNa BOJIM3U TOBEPXHOCTH 3EMITH.
[ToreHunanpHble U HEMOTEHIMAIbHbIE CUJbl. CBsI3b PabOTHl HEMOTEHIMAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKON YHEPTUN.
VYipyrue u Heynpyrue CTOJIKHOBEHUS.
TexHu4yeckue yCTpOMCTBA U IPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KONEp, IPYKUHHBIN
MUACTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu
3aKOH COXpaHEHUs UMITYJIbCa.
PeaktuBHOE NBHKEHUE.
[lepexos moTeHIMAIBHON YHEPTUU B KHHETHYECKYIO U 00paTHO.
Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol
N3ydyeHrne aOCONMIOTHO HEYNPYroro yjaapa € IMOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.
UccnenoBanue cBs3u pabOThl CHIBI C W3MEHEHHMEM MEXAaHWYECKOW JHEPIHH Tella Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa.



Pa3znea 3. MoJgiekyJsipHasi pM3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETUYECKON TEOPUHU U UX OMBITHOE 00OOCHOBAHHUE.
BpoynoBckoe nBmxkenue. Juddys3us. Xapaktep IABUKCHHS W B3aUMOJCHUCTBUS YaCTHUIL
BelmecTBa. MoJenu CTPOEHHUS Ta30B, >KHAKOCTEH M TBEPABIX Tel W OOBSICHCHHE CBOMCTB
BEIIIECTBA HAa OCHOBE 3TUX Mojened. Macca u pa3mepbl Mosiekyid. KonumdecTBo BeliecTsa.
[TocTostnuass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. Illkana remneparyp Llenscus.

Mogens uneanbHoro ra3za. OCHOBHOE ypaBHEHHE MOJEKYJISPHO-KMHETUYECKON TEOpUHU
UJeaNbHOrO raza. AOCONIOTHAs TeMmIlepaTypa Kak Mepa CpeaHedl KWHETHYECKOW HHEPTrUu
TEIJIOBOTO JBMKeHMs uactull raza. lllkama temneparyp KenbBuna. ['a30Bble 3aKOHBI.
VYpaBuenne MenneneeBa—Kianeiipona. 3akon JlanpToHa. M3ompoueccel B UIEAIBHOM rase c
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. ' paduyeckoe npeacTaBieHue U30MPOIIECCOB: U30TEPMA,
n30x0pa, nu3obapa.

TexHUYECKHE YCTPOUCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME IUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu  MOJEKYI
OPraHUYEeCKUX COCTUHECHUH.

OmnbiThl 0 AU(PY3UH KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBUIKEHUSI.

Mopens onbita llITepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOACHCTBHUS.

Mogenb, WITIOCTpUPYIOLIas IPUPOJTY JIaBJICHUS Ta3a HA CTEHKHU COCY/a.

OnbITHL, WJUTIOCTPUPYIOILIUE YPABHEHUE COCTOSIHUS UJ1€aJIbHOTO T'a3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

OnpezneneHne Macchl BO3JyXa B KJIACCHOM KOMHATe€ Ha OCHOBE HM3MEpPEeHHH OO0BEMa
KOMHATBHI, IaBJICHUS U TEMIIEPaTyphbl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX]1y TapaMEeTPaMH COCTOSHUS Pa3pexKEHHOTO Tasa.

Tema 2. Ocnoevt mepmoounamuku

TepMoguHamuyeckass cucrema. BHYTpEHHsIS SHEpPrusi TEPMOJUHAMUYECKOU CHCTEMBI U
crocoOb! e€ m3MeHeHus. KonmnyecTBo TErioTel U paboTta. BHYTpeHHsS 2HEPTHUsT OAHOATOMHOTO
uJeanbHOro ra3a. Bujsl Ternonepenayu: TEIIONPOBOIHOCTb, KOHBEKIUS, U3JIydeHHE. Y IeTbHas
TEMJI0EMKOCTD BelecTBa. Koan4yecTBo TEMIOTHI P TEIIoNepeaayde.

[Tonsitue 00 ammabatHOM mporecce. [lepBbiii 3akoH TepmoauHaMuKU. [IpumeHeHuHe
MEPBOT0 3aKOHA TEPMOJAMHAMHUKY K M3omporeccaMm. I padudeckas nHTeprperanus paboTs rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs mpoieccoB B IpUPOJIE.

Tennossie MamuHbl. [IpuHIMNIBL AEHCTBUS TETIOBBIX MamuH. [IpeoOpa3zoBanus SHEPTUM B
TeroBeIX MamuHaxX. KoaddumuenT monesnoro meictBust terioBod mammebl. [ukn Kapro u
ero Kod(hPUIMEHT MOJIE3HOTO AEUCTBHUS. DKOJOTUUECKHUE MMPOOIEMBI TETIOIHEPTETHKH.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIHHHUK, KOHTUITUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTpEHHEW SHEpruu Tela MpU COBEpLICHUH pPaOOTHI: BBUIET MPOOKH U3
OYTBUIKH TOJl JEHCTBHEM C)KaTOrO BO3/yXa, HarpeBaHue 3(upa B JATYHHOH TpyOKe MyTéM
TpeHus (BUICOAEMOHCTpALSA).

H3meHeHne BHYTpeHHEH 3Hepruu (TemrepaTyphl) Tella Ipy TeIionepeaaye.



OmnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelsl BHYTPEHHETO CrOPAaHUs, pEaKTUBHOI'O IBUraTEsl.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

H3mepeHue yaeinbHON TEINIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Pazoevie nepexoonvl

[TapooOpa3oBanne wu KoHAcHcamus. Mcmapenue wu  kuneHue. AOCOMOTHasS U
OTHOCHTEJIbHAs BJIAXKHOCTh BO3Ayxa. HaceleHHslil nap. Y ienbHas Temiora napooOpa3oBaHUsL.
3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT 1aBICHMUSL.

Tsépnoe Teno. Kpucrannmueckue u amop¢Hbie Tena. AHU30TPOIUS CBOMCTB KPUCTAILIIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE MaTepuaibl. [lnaBieHne W KpucTauM3anus. Y aejibHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEIJIOBOTO OaaHca.
TexHUYECKHE YCTPOWCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U TCUXPOMET),

KaJIOpUMCETP, TCXHOJIOTHH MMOJIYYCHUA COBpPEMEHHBIX MaTcpuraios, B TOM YHUCJIIC
HaHOMATCPUAJIOB, © HAHOTCXHOJIOT'HH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue npy NOHWKEHHOM JaBJICHUU.

CrniocoObl U3MepeHus BIaKHOCTH.

Habnronenre HarpeBaHus U MIIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.
JleMOHCTpanys KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3nen 4. DinekTpoanHaMuka

Tema 1. Dnexmpocmamuka

ONeKTpu3alus TeJl. OJEKTpUYECKUd 3apsa. JlBa Buaa SIEKTPUYECKUX 3apsIOB.
[IpoBOAHMKH, ANUAIIEKTPUKHU U TIOJYIPOBOIHUKH. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3apsia.

B3aumoneiicteue 3apspoB.  3akoH  Kynona. TodeuHbll  21€KTpUYecKHH — 3apsn.
Onektpuueckoe mosne. Hampsok€HHocTh 3nexkTpudeckoro mnoss. [IpuHIun cyneprno3uuuu
3JEKTPUYECKUX NoJIeH. JINHUM HAanpsHDKEHHOCTH AJIEKTPUYECKOrO MOJIS.

PaGora cun oanekrpocrarmueckoro mois. [loTeHuwman. Pa3HOCTP  MOTEHIMAJIOB.
[IpoBOAHMKY M INUANEKTPUKH B 3JIEKTPOCTATHUECKOM MoJ€. [Iu3nekTpuieckasi IpOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIeKTpOEMKOCTh IUIOCKOTO KOHAEHcCaTopa. DHEPTus
3apsAYKEHHOI0 KOHJIEHCATOpAa.

TexHuueckue yCTpOICTBAa M NPAKTUUYECKOE IPUMEHEHME: DIIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHICHCATOP, KOMHWPOBAIbHBIN
anmapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

YCTpolcTBO M MPUHIUIT JICUCTBUS SJIEKTPOMETpA.

B3anmopnencTre HadIeKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX TEll.

[IpoBOTHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTUUYECKas 3alUTa.

JIM3IIEKTPUKH B JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh  3JEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOMIAJM  IUIACTHH,
paccTOsTHUSA MEKYy HUMH U TUDJIEKTPUYECKON TPOHUIIAEMOCTH.



DHeprusi 3apsyKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmosannwiit 3nekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DNEKTPUUECKHUI TOK. Y CIOBUS CYHIECTBOBAHUS AJIEKTPUUECKOTO TOKA. MICTOUHMKHU TOKa.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTka Lenu.

DIEKTpUUYECKOE CONPOTHUBIICHHE. VY nensHoe CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarensHOE, NapajiebHOE, CMEIAHHOE COEIMHEHHE MPOBOAHUKOB.

PaGota snexktpuueckoro Toka. 3akoH Jxoymns—JIenia. MOIHOCTB 3IEKTPUIECKOTO TOKA.

DIEKTPOABMKYILAsA CUJIA U BHYTPEHHEE CONIPOTHUBIICHHE MCTOYHMKA TOKA. 3akOoH Oma Ju1s
NOJTHOM (3aMKHYTOH) 3sieKTpruecKkoil nenu. KopoTkoe 3amMbIkaHueE.

DJNIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX METAUIOB. 3aBUCUMOCTb COIIPOTUBIICHUS] METAJIJIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[MonynpoBomauku. CoOCTBEHHass W MPUMECHAs TMPOBOJUMOCTH TOIYIMPOBOIHHKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUH TOK B PACTBOpaX M pacijiaBax »3JEKTPOJIUTOB. ODIJIEKTPOJIUTHYECKAS
JIccoLManus. JIEKTPOIU3.

DneKTpuuecKuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSTENbHBIN pa3psia. MomHus.
[Lnazma.

TexHu4yeckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: AaMIEPMETpP, BOJIBTMETP,
peoctaT, HMCTOYHHMKM TOKa, dJEKTpOHArpeBareibHble MPUOOPHI, AIIEKTPOOCBETUTEIbHBIE
npuOOpbI, TEPMOMETP COMPOTUBIICHHS, BAKYYMHBIA WO, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN TNO/I, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHne cuilbl TOKa U HaPsSHKEHMS.

3aBUCUMOCTh CONPOTUBIICHUS] UUWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, ILJIOIIAIU
MONEPEUHOr0 CEYEHUsI U MaTepHana.

CMenaHHoe COeTMHEHUE TIPOBOJHUKOB.

[IpssmMoe m3MepeHue 3IEKTPOIBHKYIIEH cuiibl. KOpoTKoe 3aMbIKaHHME TajdbBaAHUYECKOTO
3JIEMEHTAa U OLIEHKA BHYTPEHHETO COIPOTUBIICHUSI.

3aBUCUMOCTh COMPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 37EKTPOJIUTOB.

NckpoBoii pa3psan U MpOBOJUMOCTh BO3/1yXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yueHnne cMemaHHOTO COEIMHEHMS PE3UCTOPOB.

W3mepeHne  2IeKTpOABMXKYLIEH CHJIBI  HMCTOYHHMKA TOKA H  €ro  BHYTPEHHETO
CONPOTHUBIICHHUS.

Habmonenue anekrponusa.

MexnpeaMeTHbIe CBA3H

N3yuenne kypca ¢uzukm 0a3oBoro ypoBHs B 10 Kiacce OCyImIECTBISETCS C Y4ETOM
COJIEpKaTENbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMH MaTreMaThKH, OWOJIOTMH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.



Mescnpeomemusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOJOB HAyYHOTO ITO3HAHHSL:
SBJICHHE, Hay4yHbIM (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHs, HaAOIIOJCHHE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE, MOJIENb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHHWH, JHWHEWHas ¢QyHKIuUs, mnapaboina,
runep0oia, ux rpaguKd U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl M HMX MPOEKIHUH Ha OCHU
KOOpJMHAT, CII0XKEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBM)KEHUE B )KHMBOM mpupone, auddysus, ocMoc, TernaoooMeH
JKUBBIX OPTaHU3MOB (BHIIBI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), STIEKTPUICCKHE SBIICHUS B
JKUBOM TIPUPOJIE.

Xumus: NACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIEeCTBa,
MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEH M Ta30B, JJIEKTPUUYECKHE
CBOWCTBA METAJNIOB, SJIEKTPOTUTHICCKAS TUCCOLIMAIINS, TaTbBAHUKA.

l'eocpaghus: BIaXKHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeodpa3oBaHNE NBHKEHUHN C HCIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHKE, TOIIIMITHUKY, HCIIONH30BAHUE 3aKOHA COXPAHCHUS HMMITYyJIbca B TEXHUKE (pakerta,
BOJIOMET W JpYyrue), JBUTATEeNIb BHYTPEHHEro CropaHus, MapoBas TypOuHa, OBITOBOU
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOJIyY€HHs COBPEMEHHBIX MaTepUalioB, B TOM UYHUCIIE
HAaHOMATepHalloB, ¥  HAHOTEXHOJOTHH,  DBJEKTpOCTaTHYecKass  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEpP, JJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMazZHUMHAA UHOYKUUA

[TocTostHHBIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHUTOB. MarHurtHoe moue.
Bekrop marauTHOM MHAYKIUH. [IpUHIUI Cynepno3uiuy MarHUTHBIX 1oJel. JIMHUU MarHUTHOM
uHayknud. KapTrHa mTuHuN MarHUTHOM MHTYKLIUH T10JISl TOCTOSIHHBIX MarHUTOB.

MarautHoe 1moJie MpOBOAHUKA C TOKOM. KapThHa JMHHMM MHAYKIIMM MarHUTHOIO IOJS
JUIMHHOTO NPSIMOTO IMPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOIO MPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna JlopeHma, €€ Monaynb W HampapiieHHE. JI[BUM)KEHHE 3apsHyKEHHOM YacTHIBl B
OJIHOPOJTHOM MarHuTHOM mnoJjie. PabGora cumsl Jlopenma.

SIBneHue DNEKTPOMAarHUTHOM MHAYKIMM. [IOTOK BEeKkTOpa MAarHUTHOM HMHIYKLHH.
DNEKTPOABUKYILAS CUJIA MHIYKIUMU. 3aKOH JIEKTpOMarHuTHo uuaykuuu dapazes.

BuxpeBoe ayekTpuuecKoe Moje. IIEKTPOABMXKYIIAs Cujla WHAYKIUU B IPOBOJHHKE,
JBHKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM IIOJI€.

[TpaBuio Jlenua.

NHnykTuBHOCTD. SIBJIEHUE CAMOMHAYKIIMHU. DIEKTPOIBHKYIIAs CUJIa CAMOUHTYKLIUH.

DHeprusi MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHudyeckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: ITOCTOSIHHBIE MAarHWTHI,
AJIIEKTPOMATHUTBI, JIEKTPOABUTATEIb, YCKOPUTEIIU 3I€MEHTAPHBIX YACTUILI, UHIYKIUOHHAS M€Yb.

Jlemoncmpayuu

OnbIT OpcTena.



OTKJIOHEHHUE AIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIMHUY MHIYKIMU MarHATHOTO TIOJISI.

B3anmoneiicTBre N1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[enicteue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBrieHME NEKTPOMArHUTHOM UHAYKIWH.

[TpaBuio Jlenua.

3aBUCUMOCTD DJIEKTPOABUKYILEH CUIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MAarHUTHOTO
ITOTOKA.

SIBrieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

M3yueHrne MarHuTHOTO MOJI KaTYIIKH C TOKOM.

UccnenoBanue AeCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sBiIeHUS 3IEKTPOMArHUTHON MHTYKIIUH.

Pa3nes 5. Kosie6anust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUA

Konebarenbnast cucrtema. CBOOOgHBIE MexXaHWYEeCKHWe KoyiebaHusa. [apMoHHMUYeckue
koneOanus. Ilepuwon, dacrora, ammmryaa W ¢asza kojieObanwit. [Ipy>KMHHBIH MasSTHUK.
MareMaTHuecKuii MasiTHUK. YpaBHEHHE TapMOHHUYECKUX Konebanuil. IlpeBpamienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

KoneGatenbubiii koHTYp. (CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJeOaHUS B HA€aIbHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUS MEXIYy MEXaHUYECKUMHU M 3JIEKTPOMAarHUTHBIMU
kosiebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs PHEPTUU B HJICAILHOM KOJIEOaTEIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojieOaHUSX. BbIHYX IeHHbIE MeXaHUYeCKHUe KoJeOaHuUs.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMAarHUTHbIE KOJIeOaHusl.

Ilepemennbiii Tok. CHHYyCOMAANBHBIN NEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMITTUTYHOE U IEHCTBYIOLIEE 3HAUEHNE CUIIbI TOKA U HAIPSYKEHUS.

Tpanchopmarop. IlpomsBoacTBo, mepempada W MOTPEOJCHUE BICKTPUUYCCKON IHEPTHUU.
OKOJIOTMYECKUE PHUCKM TPU MPOU3BOACTBE dJeKTpodHepruu. KynpTypa uCHosib30BaHusA
AJIEKTPO3HEPTUHU B IIOBCEHEBHOM JKU3HH.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHUE: JJIEKTPUYECKUN 3BOHOK,
reHEepaTop NEPEMEHHOI0 TOKa, IMHUHU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojeOaTeNbHOW cUCTEMBI (PYKUHHBIN WIIM MaTeMaTHYeCKUN
MasITHHK).

Hab6nronenue 3aryxaronumx KojieOaHuu.

HccnenoBanmne CBOMCTB BBIHYKIEHHBIX KOJIEOAHUH.

Hab6nronenue pe3onanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcuumnorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKAa M HAmNpsDKEHWsT OT  BPEMEHM) IS
3IEKTPOMArHUTHBIX KOJeOaHUH.

Pe3onaHc mpu mociaeaoBaTeIbHOM COEAMHEHUN PE3UCTOPA, KAaTYIIKH WHIAYKTUBHOCTH U
KOHJIEHCATOoPA.

Monenb IMHUY 3JIEKTPOIIEpeIadH.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol



HccnenoBanue 3aBHCUMOCTH TIEpHO/Ia MaJIbIX KOJIeOaHMii Ipy3a Ha HUTH OT JUIMHBI HUTH U
Macchl rpysa.

HccnenoBanue NEPEMEHHOTO TOKAa B ILENM M3  IOCJIENOBATEIBHO COECIMHEHHBIX
KOHJEHCATOpa, KaTyLIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmMHbvle 60JIHbL

MexaHuueckue BOJHBI, YCI0BUA pacnpocTpaneHud. [lepuoa. CkopocTh pacnpocTpaHeHUs
u januHa BosHbL. [lomepeunble u mpononbHble BOJHBL MHTepdepenuus u audpaxuus
MEXAHUUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Bricota ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHUS M3JIy4Y€HUs SJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomaruutHoil BoiHe. CBOMCTBAa 31€KTPOMarHUTHBIX
BOJIH: OTpaXCHHE, IMpeloMJIeHHue, mnoyspu3anusd, audpaxmus, uHTepdepeHnus. CKoOpocTb
AJIEKTPOMAarHUTHBIX BOJIH.

[IIxkana 3JI€KTPOMarHUTHBIX BOJIH. [IpuMEHEHHE 3JIEKTPOMarHUTHBIX BOJH B TEXHHUKE U
OBITY.

[IpuHnMns! paguocBs3u U TeneBuacHus. Paguonokaus.

DNEKTPOMarHUTHOE 3arps3HEHUE OKPYXKaIOLIeH Cpebl.

TexHu4eckne ycTpoucTBa M NMPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
YIBTPa3ByKOBasl IMArHOCTHMKA B TEXHHKE WM MEIULMHE, pajap, PajAuONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Llemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOAO0IbHBIX BOJH.

KoneoG:mromeecs Teno Kak HCTOUHUK 3BYyKa.

HabmioneHne oTpaxxeHus U MPEIOMICHHUSI MEXaHUYECKUX BOJIH.

Habmionenue natepdepeHny 1 1uppakiuud MEXaHMUECKUX BOJIH.

3BYKOBOW pe30HAHC.

Habnronenue cBsi3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUTATYIOW M YacTOTOH
KoJie0aHui.

HccnenoBanue  CBOWCTB — 2JIEKTPOMAarHUTHBIX — BOJH:  OTpPaK€HHE, IPEJIOMIICHUE,
noJsipu3anus, Audpakius, UHTepdepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonMHERnHOE pacIpOCTPAHEHUE CBETA B OJTHOPOJHOM Cpene.
JIyd cBera. To4eUyHBI UICTOYHUK CBETA.

OtpaxkeHre cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHue M300pakeHUH B ILIOCKOM
3epKae.

[Ipenomnenune cBera. 3aKOHBI MpPENOMIICHHS CBeTa. AOCONIOTHBIM  TOKa3arTenb
npesnoMiuenus. IlonHoe BHyTpeHHee oTpakeHHe. IIpenenbHbI yroja IOJHOIO BHYTPEHHEIO
OTPaKEHUS.

Hucniepcust cBera. CrioxkHBIN cocTaB Oemmoro ceta. [IBer.

ColOuparonue W pacceuBaroIIMe JIUH3BL. ToHKas nuH3a. DOKyCHOE paccTOosHUE |
ONTUYECKasl CHJIa TOHKOW JIMH3BL. [locTpoeHne n300pakeHuit B COOMPAIOIINX U PACCEHBAIOIIUX
nuH3ax. QopMyIia TOHKOW JIMH3BL. Y BEJIMYCHUE, 1aBa€MOE JIMH30M.

[Ipenensl HPUMEHUMOCTH T€OMETPUUYECKOU ONTHKH.

BonnoBass onrtuka. Wurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNSI MAKCHMYMOB U MUHUMYMOB B MHTEP(QEPEHIIMOHHON KapTHHE OT ABYX CHH(]A3HBIX
KOT'€pEHTHBIX UCTOYHHKOB.



Hudpakuust cBeta. JludpakunonHas pemérka. YciaoBUe HAOMIOJACHHUSA TJIABHBIX
MaKCHMYMOB IIpH MaJIeHHH MOHOXPOMAaTHYECKOT0 CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHUYECKHME YCTPOWCTBA U MPAKTUYECKOE MPUMEHEHHE: OYKH, JIyma, (Qoroammapar,
MPOSKIIMOHHBIA  amnmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OINTHKA, AUQPPAKIMOHHAS
pemETKA, TOISPOU/I.

Jlemoncmpayuu

[IpsiMonuHeliHOe pacmpocTpaHEHUEe, OTpakeHHEe W MpesiomyieHHe cBeta. OnTuyeckue
npuOOpBHI.

[TonHoe BHyTpeHHee oTpakeHre. Moienb CBETOBO/IA.

HccnenoBanue CBOMCTB M300paKEHHM B JIMH3AX.

Mopenu MUKpOCKOTNa, TEIECKOIIA.

Hab6mronenue untepdepeHium cera.

Hab6nronenue nqudpakuuu cBerta.

Hab6nronenue aucnepcun cBera.

[Tonyuenue criekTpa ¢ TOMOILBIO TPU3MBI.

[Tonydenue cekTpa ¢ MOMOIIbI0 AUPPAKITHOHHON PEIIETKH.

Habmronenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenue nokasaresns NpeaoMIICHUS CTEKIIA.

HccnenoBanue cBOMCTB M300pakeHU B JTMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cienHAJIBLHOM TEOPHH OTHOCUTEIbHOCTH
I'panuipl NPUMEHMMOCTH KJIacCUYECKOM MexaHuKH. [locTynarsl cnenuanbHON TEOpUH
OTHOCUTEIIBHOCTH: HMHBAPUAHTHOCTH MOAYJS CKOPOCTH CBE€Ta B BAaKyyMe, IPHHLIUI
OTHOCHUTEJIBHOCTH DWHILTEHHA.
OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHHU U COKPAILIEHUE JITTUHBI.
OHeprus U UMIYJbC PEISATUBUCTCKON YaCTHILIBI.
CB43b MaCChI C SHEPTUEN U UMITYJILCOM PESITUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.

Pa3nen 7. KBantoBas puszuka

Tema 1. Dnemenmol KGAHM OGO ONMUKU

®otonbl. ®opmyna [lnmanka cBsa3u 3HEpruu GOTOHA C €r0 YACTOTOW. DHEPTHUS M UMITYIIHC
dboToHa.

OtkpeiTie u uccinegoBanue ¢orodpdekra. Ombiter A. I'. CronmeroBa. 3aKOHBI
dorosddexra. YpaBuenue DitHmreitna g porospdexra. «KpacHas rpanunay porodddexra.

JaBnenue cBera. OnbiTel [1. H. JIeOGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHuueckue YCTpONCTBA M MpPaKTHYECKOE MpUMEHEHUue: (OoTodJIeMEeHT, (HOTONATUUK,
COJIHEYHast OaTtapest, CBETOIHO.

Jlemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOMU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHeMHETO Gotodddexra.

Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma



Mogens atroma Tomcona. OmbiTel Pesepdopna mo paccesnuto o -uactuul. [lmanerapHas
mozenb atoma. [loctymarel bopa. U3nydyenue u mornomenrne GoTOHOB MPHU MEPEXoJie aToMa ¢
OJHOTO YpOBHS SHEpruM Ha Jpyrod. Bupasl cnektpoB. CHekTp ypOBHEH 5SHEPrHM aroma
BOZIOpOAA.

Bonnossle cBolicTBa yactuil. Bonnsl ne bpoiinsa. KopnyckynsipHO-BOJHOBOW Tyaan3M.

CHOHTaHHOE U BBIHYKJECHHOE U3Ty4EHNUE.

TexHuueckne YCTpPOMCTBA M MPAKTUYECKOE TMPHUMEHEHHE: CIEeKTpaJbHbIA aHalu3
(criekTpocKoI), 1a3ep, KBAHTOBBIM KOMIBIOTEP.

Jlemoncmpayuu

Mopnenb oneiTa Pezepdopaa.

OrnpeneneHne JIMHBI BOJIHBI Jla3epa.

HabmioneHue nuHeHuaThIX CIEKTPOB H3ITyYSHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

Hab6nronenue muHEHYaToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTBI,  JI0Ka3bIBAIOLME  CJOXKHOCTb  CTPOEHMS  sapa. OTtkpbiTHE
paauoaktuBHOCTH. OnBITH Pedepdopaa mo onpeneneHuIo cocTaBa paguoaKTUBHOTO U3TyYEHUS.
CsaoiicTBa anbda-, 6eTa-, raMma-u3nydeHus. BiusHue paanoakTUBHOCTH Ha KUBbIE OPraHU3MBI.

OTtkpeiTHEe TIpoTOHa W HeWTpoHa. Hykionnas mopmens siapa [eitzenOepra—lBaHeHko.
3apsn sapa. MaccoBoe uucino sigpa. M30Torsl.

Anbda-pacniaz. DIEKTPOHHBIN W MO3UTPOHHBIN OeTa-pacmaj. ['amma-uznydeHue. 3aKoH
PaauOaKTUBHOIO pacraja.

DHeprust cBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JleekT Macch spa.

Snepusle peakuuu. [lenenue u CUHTES sSI€ED.

Snepusiii  peaktop. TepmosimepHbiii cuHTe3. [IpoOiieMbl W TEPCIIEKTUBBI  SAECPHOU
SHEPIreTUKU. DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKH.

OnemeHTapHble YacTULIbl. OTKpPBITHE TO3UTPOHA.

Metoap! HaOIOIEHHS U PErHCTPALIUHU 3JIEMEHTAPHBIX YACTHIL.

dyHIaMEeHTAIbHBIC B3aUMOICUCTBHUS. ENMHCTBO (puznueckoi KapTUHBI MUpA.

TexHuueckrne ycTpohCTBa M MPAKTUUYECKOE MPUMEHEHME: TO3UMETp, kKamepa BuibcoHa,
SIEPHBINA PeakTop, aTOMHast boMoOa.

Jlemoncmpayuu

CU€TunK HOHM3HUPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

HccnenoBanue TpekoB 4acTuIl (110 TOTOBBIM (poTorpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U ACTPOPUZUKH
Ortanbl pa3BuTHUA  acTpoHoMmuu. llpukiiagHoe ¥ MHPOBO33pPEHUECKOE 3HAUYEHHE
aACTPOHOMHUHU.

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, UX BUTUMOE JBUKCHHE.

CosHeyHast cucTeMa.

Connne. ConHeuHas akTUBHOCTh. Mcrounwmk sHeprum ConHIAa W 3BE3A. 3BE3NBI, UX
OCHOBHBIC XapaKTEPUCTUKHU. JluarpamMma «CHEKTPAIbHBIM KJIACC — CBETUMOCTbY». 3BE3[IbI
IJIaBHOH TOCJIENOBAaTEIBHOCTH. 3aBHCHMOCTh «Macca — CBETHMOCTBY» IS 3BE3J TJIaBHOM
NoCJeI0OBaTeIbHOCTH. BHyTpenHee cTpoeHue 3BE3A. CoBpeMEHHBIE MPEACTABICHUS O
MPOUCXO0XKACHUU 1 3BOJOIMK CoJIHIIA U 3BE3]T. DTaNbl )KU3HU 3BE3 /.



Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nprxenne Connua B ['anaktuke. Tumsl
ranakTuk. Paguoranaktuku u kBazapbl. YEpHBIE AbIPHI B sAPax TAAKTHK.

Bcenennas. Pacmpenue Bceenennoit. 3akon Xa06ma. PazOeranume ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usiydeHue.

MacmraOHas cTpykrypa Beenennoit. MetaranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmionenust HeBOOPY>KEHHBIM TJ1a30M C MCIIOJIB30BAaHHEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUISL OTIpEICIICHUS MOJIOKEHHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3MS
CeBepHOro nojaymapus U sipKue 3BE3/1bI.

Hab6nronenus B Teneckon JIynsl, muraner, Maeuroro [lyru.

Oo6o0maromnee noBTOpeHue

Ponp ¢u3mku w acTpoHOMHH B JKOHOMHYECKOW, TEXHOJIOTMYECKOHW, COLMATBLHOU U
ITHYECKON cdepax AeATeNbHOCTH YelIOBeKa, pOojdb M MeCTO (U3MKH M acTPOHOMHUHU B
COBPEMEHHON Hay4YHOM KapTWHE MHUpPa, pPOJb (uU3NUEeCKo Teopun B (HOPMHPOBAHUU
npeCcTaBiIeHu 0 pru3nyeckol KapTHHE MHpa, MECTO (PU3NYECKON KapTUHBI MUpa B O0ILEM ATy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX NPEACTABIECHUIN O IPUPOJIE.

MexknpeaMeTHbIe CBS3H

N3yuenne kypca ¢usukm 0a30BOro ypoBHs B 11 Kimacce oCymecTBIseTCs € y4ETOM
COJZIepKATENBbHBIX MEXKIIPEIMETHBIX CBSI3e C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnovle nowsimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHWE, Hay4yHbIM (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHsi, HAOIIOJCHHE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHHUU, TPUTOHOMETpUYECKHE (DYHKIIMU: CHUHYC,
KOCHHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPbI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHHWE BEKTOPOB, IMPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIMIA,
NPU3HAKY OJ00MS TPEYTOJIbHUKOB, OTPEACTICHNE TUIOMAAN TUIOCKUX GUTyp H 00BEMa Tell.

buonoeusn: »nextpuyeckue SBICHUS B JKUBOM mNpupojae, KojeOaTelbHbIe IBUKECHUS B
JKUBOW TNPUPOJE, ONTUYECKHE SIBJICHUS B JKUBOW NPUPOJAE, ACUCTBUE paJvallid HA >KHUBBIC
OpraHU3MBI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KPHUCTAUIMYECKAss CTPYKTypa TBEPABIX Tel,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

l'eocpaghusa: marHuTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyH, (poTochEMKa 3eMHOM
MTOBEPXHOCTH, IPEACKAZAHNE 3EMIIETPSICEHUM.

Texnonozus: MTUHUM DJIEKTPOIIEpENay, T€HEPATOpP NEPEMEHHOI0 TOKa, 3JIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, pajuoNpUEMHHUK, TEJIeBH30p, aHTeHHa, TeiedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



TemaTnyeckoe NIAHUPOBaHUE, B TOM YHCJIE € Y4eTOM padoyeil MporpaMMbl BOCIUTAHUSA C YKA3aHUEM

KOJIUYECTBA 4aCO0B, OTBOAMMBbIX HA OCBOCHHC KaK10#l TeMbl

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undpossbie)
Ne n/m Kontpoabusie  IlpakTuueckue
NMpOrpaMMblI Bcero o0pa3oBaTeJbHbIE
padoThI padoThI
pecypcbl
Paznen 1.OU3UKA U METObl HAYYHOI'O TIO3HAHUSA
Bbubmunoreka LIOK
1.1 ®u3uKa 1 METObl HAYYHOr'O O3HAHUS 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 1
Paznen 2.MEXAHUKA
bubmunoreka LIOK
21 Kunemariia 6 1 https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
22 Husamiuica ! 025 https://m.edsoo.ru/7f41bf72
Bbubmunoreka LIOK
2.3 3aKOHBI COXPAHCHHS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazueny 19
Paznen 3.MOJIEKYJIAPHASI ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmmoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
32 OCHOBBI TCPMOANHAMHKI 10 2 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 Bu6muotexa [JOK
' ®a30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Uroro no pazgeny

24

Paznea 4.9JIEKTPOJIUHAMUKA

but6mmoreka [IOK
4.1 DUeKTpocTaTHka 10 1 https://m.edsoo.ru/7f41bf72
42 [TocTosiHHBIN JIEKTpUYECKHUI TOK. TOKH B 12 1 bu6nuoreka [IOK
' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PeszepBHOe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4,25



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabusie IIpakruueckue
NMpOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoTsbI
pecypcbl
Paznen 1.2JIEKTPOAUHAMUKA
MarunuTtHoe noje. IeKTpoMarHuTHas bubmmoreka [JOK
1.1 11 2 1,5
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazueny 11
Paznen 2.KOJIEBAHUS U BOJIHbI
51 MexaHu4ecKkue U AIEeKTPOMAarHUTHBIC 9 1 bu6nuoreka [IOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
59 MexaHn4yeckHe U 3J€KTPOMarHUTHBIE 5 1 bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmunoreka LIOK
23 Onrikca 12 ! 25 https://m.edsoo.ru/7f41c97c
HWroro no pazneny 26
Paznea 3.0CHOBBI CIIELIUAJIBHOM TEOPUY OTHOCHUTEJBLHOCTH
31 OCHOBBI crIeIIUAILHOU TEOPUH 3 1 bubmmoreka [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazueny 3
Pa3znen 4 KBAHTOBASI ®U3UKA
N but6mmoreka [IOK
4.1 DJIEeMEHTHI KBAaHTOBOW OITHKHU 6 https://m.edsoo.ru/7f41c97¢
4.2 Crpoenue aToma 4 Bu6muotexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SApO

bubmunoreka LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny

15

Paznea 5.2JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPU3UKH 7 ng;;ﬂ?:g;gﬁﬁ £41c97¢
Hroro no pazueny 7
Pa3znea 6.OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o06maro1iee NTOBTOPEHHE 4 ng;;ﬂ?:g;gﬁﬁ £41c97¢
Hroro no pazueny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
Jara nudpoBbIe
Ne n/m Tema ypoka Kontpoabnbie IIpakTuueckue op
Bcero u3ydeHusi oOpa3zoBaTesibHbIe
padoTsI padoThI
pecypchl
®du3uka — HayKa O PUPOJIE.
Hayunsie MeToab! MO3HAHUS
OK aromiero mupa. Posib u mecro
1 (bHI;i]/I)II((I/I B popmu I())BaHI/II/I 1 bubnmorexa LHOK
vp p . https://m.edsoo.ru/ff0c32e2
COBPEMEHHOUN HaAyYHOU KapTUHBI
MUpa, B TPAKTUUECKOU eI TENbHOCTH
moneit Texauka Oe30IMacHOCTH.
MexaHn4ecKoe ABUKEHHUE.
5 OTHOCUTENHHOCTh MEXAaHUYCCKOI'O 1 bubmunoreka LIOK
nerkeHus. [lepemenienue, CkopocTs, https://m.edsoo.ru/ff0c33e6
YCKOpEHHUE.
3 PaBHOMEpHOE IIPSIMOIIMHEWHOE 1 bu6nuorexa [IOK
IIBUKCHUE. https://m.edsoo.ru/ff0c3508
4 PaBHOyCKOpEeHHOE MPAMOIMHENHOE 1 bubmmoreka [JOK
NIBUKCHUE. https://m.edsoo.ru/ff0c3620
5 CBobOoaHOe mageHue. Y CKopeHue 1 bubmmoreka [JOK
CBOOOIHOTO ITaCHUSA https://m.edsoo.ru/ff0c372e
KpuBonuHeliHOe 1BUXKEHHE.
6 JIBr>KeHME MaTepUAIbHOM TOYKH I10 1 Bubmmorexa [IOK
P https://m.edsoo.ru/ff0c39cc
OKPY>KHOCTH
7 CraproBasi KOHTpPOJIbHAs paboTa. 1 1



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

[Tpuniun oTHOCUTENBHOCTH ["anumes.

8 WNuepunanbHble CUCTEMBI OTCYETA bubmmorexa LIOK
P . ’ https://m.edsoo.ru/ff0c3be8
[TepssIii 3ak0oH HproTOHA
Macca tena. Cuia. [lpunnun
9 cymnepro3unuu cui. Bropoit 3akon bubmorexa [JOK
yrep 5 ' p . https://m.edsoo.ru/ffOc3be8
Hrrotona I MaTCpruaJIbHOU TOYKU
Tpetuii 3akon HeroToHa aJist bu6nuoreka [JOK
10
MaTepHalbHBIX TOYEK. https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTo TAroTeHus. Cumna
11 Tsokectu. [lepBas kocMuveckas bubmorexa [JOK
P https://m.edsoo.ru/ff0c3d00
CKOpPOCTh
Cuna ynpyroctu. 3akoH I'yka. Bec
tena. JlaboparopHas pabota
12 Nel:MccmenoBanne 3aBUCHMOCTH CHIT 0.95 Bbubmunoreka LIOK
YIPYTOCTH, BOBHUKAIOIIUX B MPY>KUHE ’ https://m.edsoo.ru/ff0c3el8
Y PE3UHOBOM 00pasIie, OT X
nedopmaruu.
Cuna tpeausa. Ko>dbdunmenT tpenus.
13 Cuna cf))n OTI/IBJ‘IGI?I/I(lf)I npu BI/I)P;(GHI/II/I bubmorexa [JOK
P e https://m.edso00.ru/ff0c3f76
Tena B KUAKOCTU WJIM ra3e
ITocTynarensHOE U BpallaTeIbHOE
14 JBUKEHHUE a0COTIOTHO TBEPIOTO TeJa. bubmmoreka [JOK
MowmenT cuinsl. [lewo cunbl. Y cnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEA
NMmnynbsc MmaTeprualbHOM TOYKH,
15 CUCTEMBbI MaTepUATIbHBIX TOYECK. bubmmoreka [JOK

Nmnynbe cuitbl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE BHKEHUE

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

16

PaGoTta u MOIITHOCTH CHITHI.
Kunernueckas sneprus
MaTepHuaIbHON TOUKH. Teopema 00
M3MEHEHUU KMHETUYECKON IHEPTHHL.

bub6munoreka LIOK
https://m.edsoo.ru/ff0c4502

17

IToTeHnmanpHas SHEprusl.
[ToreH1manpHast 3HEPTUS YIIPYTO
nehopMUPOBaHHON TIPYKHHBI.
[TorenunanpHas sHeprus Tena BOIN3N
MOBEPXHOCTH 3E€MJIH.

bubmunoreka LIOK
https://m.edsoo.ru/ffOc461a

18

[ToTeHuManpHbBIE U HENOTEHLUATIbHBIE
cuiibl. CBA3b paboThHI
HEMOTEHLHUAJIbHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TEJI.
3aKOH COXpaHEHUSI MEXaHUYECKOI
SHEPTrUH.

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopnas paboTaNe2:
«MccnemoBanue cBsi3u pabOThI CHIIBI C
HU3MCHEHHEM MEXaHHYECKOW SHEPrHU
Tella Ha MPUMEPE PaCTKECHUS
PE3MHOBOT'O KIyTay

20

KonrtponsHast padora Nel:
«Kunematuka. JlmHamMuka. 3aKOHBI
COXpaHEHHUS B MEXaHHUKE)

bubmunoreka LIOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE OJIOKEHUS MOJIEKYJIIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE

nskenue. Auddysus

bubmunoreka LIOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U
B3aMMOJICVCTBHS YaCTHULl BEILIECTBA.
Mogenu cTpoeHus ra3os, KUIKOCTEN

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

U TBEPIBIX TEN

Macca monekyn. KonuuectBo

but6mmoreka [IOK

23 Bemectra. [locTositHHas ABoraapo https://m.edsoo.ru/ffOc4dc2
TermnoBoe paBHOBecue. TemnepaTypa

24 ueé I/I3MepI;HI/Ie. [xana TeMnfpaTy}II)p bubmorexa [JOK

https://m.edsoo.ru/ffOc4dc2

Lenscus

o5 WUneanpusriii raz 8 MKT. OcHoBHOE bubmunoreka LIOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIeparypa Kak Mepa

26 CpeaHel KHHETUYECKOM SHEPIUr bu6nuoreka [IOK
JBUYKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

bu6mmoreka [IOK

27 3akon JlanbToHa. ['a30BbIC 3aKOHBI https://m.edsoo.ru/ffocAdc?
Jlaboparopnas pabota Ne3:

28 «HMccnenoBanue 3aBUCUMOCTH MEXKIY
rnapameTpamMu COCTOSIHUS
Pa3peKEHHOTO ra3a»

29 M3onporiecchl B M€abHOM ra3e u ux but6mmoreka [IOK
rpaduyecKoe npeacTaBieHue https://m.edsoo.ru/ff0c570e

30 KonrtponsHas pabora no uroram 1
MOJIYTO/IHSL.
Buyrpennss sHeprus
TepMOHHHaMquCKOﬁ CUCTEMBI N

31 cnocoObI e€ n3MeHeHus. KonmuecTBo bubmuoreka [{OK

TEIUIOTHI U paboTa. BHyTpeHHs s
JHEPIUs OJHOATOMHOIO UI€aTbHOTO
rasa

https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

bubmunoreka LIOK

32 Buge eruionepenain https://m.edsoo.ru/ff0c5c36
VYnenbHasi TEII0EMKOCTh BEIIECTBA.

33 KonunuecTBo TemioTsl npu bubmmoreka [JOK
Teronepenaye. AnnabaTHbIN https://m.edsoo.ru/ff0c5¢c36
nporiecc

34 IlepBblii 3aKOH TEPMOAVMHAMUKH U €TI0 Bu6muotexa [JOK
MPUMEHEHUE K U30IPOIIECCaM https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs Tpo1ieccoB B

35 npu (I)) e. Bropoii I3)aIL<IOH Bubmmorexa [IOK

PHPOZE. P https://m.edsoo.ru/ff0c6230
TCPMOJAUHAMUKHN

36 [Tpunmun nevicreus u KII/ TenmoBoi bubnuotexa [JOK
MAIIHHBI https://m.edsoo.ru/ff0c600a
[uxn Kapno u ero KIT/I.

37 DKOJIOTHYECKHUE TIPOOTIEMBI
TEIUTOOHEPTETHKH

38 Oo6o06matomuii ypok «MomnekysipHas bubmmoreka [JOK
¢usuka. OCHOBBI TEPMOIMHAMIKI) https://m.edso0o.ru/ff0c6938
Kontponbras padota No2:

39 «MonexynsipHas ¢puzuka. OCHOBBI bubmmorera LOK

YBp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI)

40 [TapooGpa3oBanue U KOHICHCAIIHSI. bu6nuoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOconroTHAsS 1 OTHOCHTEIbHAS

41 BIIQYKHOCTH BO3/yXa. HacklmeHHbIN bubmorexa [JOK

Y% - https://m.edsoo.ru/ff0c64d8
nap

42 Teépnoe Teno. Kpucranmmueckue u bu6nuorexa [IOK

amop¢HbIe Tena. AHU3OTPOIHS

https://m.edsoo0.ru/ff0c65f0



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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CBOICTB KpucTayioB. Kuakue
KkpucTauibl. COBpeMEHHbBIE

MaTepraIbl
HHaBHeHI/Ie nu KpI/ICTaJIJII/BaI_II/ISI.
43 V CJIbHAJ TCIIJIOTA IIJIaBJICHUSA BH6HHOTeKa HOK
A ’ https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6mmoreka [IOK
44 N o
PABHCHHE TCIITOBOTO batatca https://m.edsoo.ru/ff0c6820
OnexTpuszanus Tea. DIeKTPUIECKUI
45 3aps. JIBa BUJa JIEKTPUUECKUX Bubmmorexa [IOK
AL A p https://m.edsoo.ru/ff0c6bcc
3apsIoB
I1poBOHUKHN, TUITEKTPUKH U
46 nfn HOBO HIfKI/I 3aK(I))H COXpaHEHUs bubmmorexa LOK
YHpOBOA ' p https://m.edsoo.ru/ffOc6bcc
ANEKTPUYECKOTO 3apsaa
B3anmoneiicTBue 3apsaoB. 3aKOH
47 Kyiona. TouedHbIi dIIeKTpUYECKUI buGnnorexa [IOK
Y ’ p https://m.edsoo.ru/ffOc6ced
3apsi
Harpsx€HHOCTD 2JIEKTPUYECKOrO
48 nosist. [IpuHnmn cynepno3uuuun bubmmoreka [JOK
ANEKTPUUYECKUX TojeH. JInauu https://m.edso0.ru/ff0c6df2
HANPSHKEHHOCTH
Pabora cuit 31eKTpoCTaTHIeCcKOro
49 nond. ITorennuan. PazHocts bubnnorexa [IOK
' L https://m.edsoo.ru/ff0c6f00
[MOTEHIAATIOB
IIpoBOOHUKH U TUIJIEKTPUKH B
50 3J1peKT I(l;CTaTI/IIIel([:KOM HOIjIe bubmmorexa [IOK
p ' https://m.edsoo.ru/ff0c7018
JlysnexkTpudeckas MPOHUIIAEMOCTh
51 OnexrpoémrocTh. KonaeHcartop bubnuoreka [JOK



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTh TIIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsSKEeHHOTO
KOHJIEHCAaTopa

bubmunoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopnas pabota Ne4:
"N3mepenue 31eKTPOEMKOCTH
KOHJieHcaTopa"

54

[TpunIMTT NEWCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMPOBAJILHOTO
anmnapara, CTpylHOI0 IPUHTEPA.
DneKTpocTaTUYecKas 3aluTa.
3a3eMiIeHHE AIIEKTPOIPUOOPOB

55

DNEKTPUUECKUH TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpskenue.
Conporusnenue. 3akon Oma st
ydacTka Lenu

56

[MocnenoBarenbHOE, MapauieabHOE,
CMEIIaHHOE COCIMHCHHE
npoBoAHHUKOB. JlaboparopHas paboTa
No5: «M3yueHune CMEaHHOTO
COCIMHEHUS PE3UCTOPOB

0,5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

S7

PaboTta 1 MOIITHOCTH ANEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 115 IOJTHOM (3aMKHYTOM )
anekTpudeckon uenu. Koporkoe
3ambikaHue. JlaboparopHas pabota
No6: «M3mepenue D/1C uctounuka
TOKa ¥ €r0 BHYTPEHHETO

0,5

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

CONMPOTUBJICHUS»

DneKTpOHHAsI TPOBOAMMOCTH TBEPIBIX
METAJLIOB. 3aBUCUMOCTD

59 COMMPOTUBJICHUA MCTAJIJIOB OT
TCMIICPATYPHI. CBerHpOBOI[I/IMOCTb

60 DJIEKTPUYECKUI TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB
[TonmynpoBogHUKH, UX COOCTBEHHAs U

61 IIpUMECHas MPOBOAUMOCTh. CBOMCTBA bubmmoreka [JOK
p—n-nepexona. [TomynpoBogHUKOBBIE https://m.edsoo.ru/ffOc84ae
PpUOOPHI
DJIEKTPUUYECKUIA TOK B paCTBOPAX H

62 pacriaBax 3JIEKTPOIUTOB. bubmmoreka [JOK
DJIEKTPOJIUTUYECKAS] TUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNEeKTPUYECKHI TOK B raszax.

63 CamocTosTeIbHBIN U bubmuoreka [{OK
HECaMOCTOSITETIbHBINA pa3psi. https://m.edsoo.ru/ffOc84ae
Momnnus. [lnazma
DneKkTpudeckue npudopsl U

64 YCTPOICTBA U UX MPAKTUYECKOE Bu6muotexa [JOK
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ffOc86fc
0€30MacHOCTH

65 O6o06maromuit ypok bu6nuoreka [IOK
«INEKTPOITUHAMUKAY https://m.edsoo.ru/ff0c88be

66 HtoroBas koHTposibHAs paboTa 3a bubmmoreka [JOK
Kypc 10 kmacca. https://m.edsoo.ru/ffOc8a8a

67 PesepBHEIil ypok. O600a0muil ypok bubmmoreka [JOK



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

oo temaM 10 kiacca

https://m.edsoo.ru/ff0c8c56

68

PesepBubIil ypok. O600marommi ypok
o Temam 10 kiacca

but6mmoreka [IOK
https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne i/ Tema ypoka Konrpoasnbie IIpakTuyeckue Aara tupposkie
Bcero H3y4YeHUusi oOpa3oBaTe/ibHbIE
padoThI padoTsI pecypen

[TocTostHHBIE MAarHUTBI U UX
B3auMoOJieicTBHE. MarHuTHOE II0JIE.

1 BexkTop MarHuTHOM MHIAYKLIMH. 1 bubmorexa [IOK

. https://m.edsoo.ru/ff0c9778

JIHUY MarHUTHOW WHIYKIIHUU.
TexHuKa 0€30MaCHOCTH.
MaruuTtHoe 1noJje NpoBOJHUKA C
TokoM. OnbIT Dpcrena.

5 BzaumopeiicTBue npoOBOAHUKOB C 1 0.95 bubanorexa [HOK
TokoMm JlabGoparopnast pabota Nel: ’ https://m.edsoo.ru/ff0c98fe
«3yyeHre MarHuTHOTO MOJIst
KaTYIIKA C TOKOM»
JleficTBue MarHUTHOTO IOJIS Ha
IPOBOAHMK ¢ TokoM. Cuiia Amnepa.
JlaboparopHast pabota Ne2: bubanorexka [HOK

3 . 1 0,25
«HccnenoBanne neucTBUSA https://m.edsoo.ru/ff0c98fe
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM
JleicTBMEe MarHUTHOTO TOJIS Ha

4 JBHKYIIYIOCS 3apSDKEHHYIO YaCTUILLY. 1 bubanorexa [HOK
Cuna Jlopenna. Pabota cuisr https://m.edsoo.ru/ff0c9acO
Jlopenua

5 DneKTpoMarHuTHas uHIyKuus. [lotok 1 bubanorexa [HOK

BEKTOpa MarHUTHOM uHAyKIuu. 31C

https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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WHIYKIWU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykiuu dapanes

JlaboparopHas pabota Ne3:

bu6mmoreka [IOK

6 «HccneqoBanue sIBICHUS
A . https://m.edsoo.ru/ff0cal50
QJICKTPOMAronuTHOWU MHAYKIIUW
7 CraproBas KOHTpOJIbHas padoTa.
NuaykTuBHOCTSH. SBNEHUE
3 camonnaykuuu. J/]C caMOMHIyKIHUH. bubmmoreka [JOK
DHeprusi MarHUTHOTO TOJISI KaTYIIKH https://m.edsoo.ru/ff0ca600
C TOKOM. DJICKTPOMAarHUTHOE TI0JIe
TexHudeckue yCcTponuCcTBa U UX
MMPUMCHCHHUC: ITOCTOAHHBIC MAl'HUTHI,
9 3JIEKTPOMArHUTBI, JICKTPOIBUTATEIIh bubmorexa LOK
p ’ po ’ https://m.edsoo.ru/ffO0cab82
YCKOPHUTENH dJIEMEHTAPHBIX YaCTHII,
WHIYKITMOHHAS TI€Yhb
10 O6o6marmuii ypok «MaraHuTHoe bubmmoreka [JOK
noJie. DJIEeKTPOMarHuTHasi MHAYKLUS https://m.edsoo.ru/ffOcab82
KonTtponbnas pabora Nel:
11 «MarauTHoe€ I10JIe bubmorexa [JOK
' https://m.edsoo.ru/ffOcad58
DNIEKTPOMarHuTHasE UHIYKIUSD)
CB00OOIHBIE MEXAHUYECKIE
KojeOanus. ['apmoHUYecKre
12 KoJieOaHus. Y paBHCHHUE bubmorexa [JOK
7P . https://m.edsoo.ru/ffOcaf06
TapMOHUYECKHUX KOoIeOaHUH.
[IpeBpamienue 3aepruu
JlaGopaTopHnas pabota Ne4:
13 «UccnenoBanme 3aBUCHUMOCTH

nepuoja Majbix KojiebaHuii rpy3a Ha



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
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https://m.edsoo.ru/ff0caf06

HUTHU OT JJIMHBI HUTH U MACChI I'py3a»

KoneGarenbubiii kKoHTYp. CBOOOIHBIC
BHGKTpOMaFHI/ITHBIe KOHe6aHI/I$I B

14 HAIeaIbHOM KO0JIEOATENILHOM KOHTYPE bubmmorexa [IOK
A ype: https://m.edsoo.ru/ff0ch820
AHa.HOI‘I/IH MG)KI[y MEXAaHUYCCKUMU U
BHGKTpOMaFHI/ITHBIMI/I KOHe6aHI/I$IMI/I
®opmyna Tomcona. 3akoH
15 COXpaHEHUs SHEPTUH B UIE€ATHHOM bubmmorexa [IOK
p p A https://m.edsoo.ru/ffOch9c4
KOJIe0aTEIbHOM KOHTYpE
[IpencraBieHue o 3aTyxarnmx
KoJieOaHusX. BeIHYICHHBIC
16 MeXaHU4YeCcKue Kojieoanus. Pesonanc bubmmorexa [IOK
’ ’ https://m.edsoo.ru/ff0cbb86
BbIHy)Kl[eHHBIe BHGKTpOMaI‘HI/ITHBIG
KoJIEOaHU
[TepemennsbIit Tok. CuHycOMAATbHBIN
MepEMEHHBIN TOK. MOIITHOCTh
17 [IEPEMEHHOI0 TOKA. AMIUIUTYIHOE U bubmorexa LIOK
IU) ' Y https://m.edsoo.ru/ffOcbd34
JEHCTBYIOIIIEe 3HAYEHNE CHITBI TOKA U
HaHpH)KeHI/IH
Tpanchopmatop. IIponsBoacTso,
18 ng ez[e(ll:{apn l'IOTp e6§eHHe bubmmorexa [IOK
p . P https://m.edsoo.ru/ffOcab82
AIEKTPUYECKON SHEPTUN
Y CTpolcTBO M TPAKTHUECKOE
19 MIPUMEHEHHUE IIEKTPUIECKOTO 3BOHKA, bubmmoreka [JOK
reHeparopa nNepeMeHHOro TOKa, https://m.edsoo.ru/ff0cc324
JIMHUM 3JIeKTponepeaady
OKOJIOTUYECKHE PUCKU IIPU
Bbu6nuoreka [JOK
20 MIPOU3BOJICTBE AJIEKTPOIHEPT UL

Kynbprypa ricnonb3oBaHus

https://m.edsoo.ru/ffOcab82
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AJIEKTPOIHEPTUU B TOBCEAHEBHOM
KU3HU

Mexanunueckue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuon. Ckopoctsb

bu6mmoreka [IOK

21
pacnpoCTpaHEHUs U IJIMHA BOJIHBL. https://m.edsoo.ru/ff0cca54
Honepequle " IPpOAOJILHBIC BOJIHBI
99 3Byk. CKOpOCTb 3ByKa. ' pOMKOCTh bubanorexka [HOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJHBIL, UX
23 cBoiicTBa U ckopocTh. [lIkama bubmmorexa [JOK
P ' https://m.edsoo.ru/ffOccfe0
3IEKTPOMArHUTHBIX BOJIH
ITpuHIMIIBI PAIUOCBA3U U
24 TeIJ)'IeBE eHI/IE HPaSBI/ITI/Ie CpenCTB bubmmorexa [JOK
A ’ peAt https://m.edsoo.ru/ff0cab82
cBs3u. Pagnosokanus
o5 KonTtponbHas padoraNe2: bubnuoreka [IOK
«KonebaHus ¥ BOJHBI» https://m.edsoo.ru/ff0cc6f8
[IpsamonuHEHOE pacipoCTpaHEHUE
26 CBETa B OJJHOPOJHOM Cpee. bubmuorexa [JOK
ToueuHbIil HICTOYHUK CcBeTa. Jlyd https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxkeHue cBeTa. 3aKOHBI
27 oTpakeHnus ceta. [loctpoenue bubmorexa LHOK
p o p https://m.edsoo.ru/ffOcd4e0
M300paXeHUI B IJIOCKOM 3€pKalie
[Ipenomnenue cera. [lonHoe
28 BHYTpEHHee oTpaxkeHue. [IpenenbHblil bubmmoreka [JOK
YTOJI TOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpakKeHUS
29 JlaboparopHast pabota Ne5: bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
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«I/IsMepeHHe IIoKa3aTeisa
IMPECIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ff0cd67a

KonTtposbHas padota mo urtoram 1

30
MOJTYTO TS
JIunssl. [TocTpoenue n3obpaxxeHuil B
31 aunH3e. opmyna TOHKOM TUH3bI bubmmorexa LIOK
- POPMY ’ https://m.edsoo.ru/ffOcddle
YBenuyeHue JTuH3bI
JlaboparopHast pabota Ne6:
32 «I/Iccie OP];aHI/I: CBONCTB 1 bubmorexa LOK
A . https://m.edsoo.ru/ffOcab82
U300paXeHHI B TUH3AX)
Hucnepcus ceeta. ClI0XKHBIN COCTaB
33 oenoro ceera. L[Bet. JlabopaTopHas 05 bubanorexka [HOK
pabota Ne7: «Habmronenue ' https://m.edsoo.ru/ffOced22
TUCTICPCUU CBETA
34 WNurtepdepentus ceera. udpakius bubanorexka [HOK
cBeta. [ludpakiuonnas pemeérka https://m.edsoo.ru/ffOcf02e
35 [TonepedyHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/ffOcab82
OnTudeckue mpudOpsl U YCTPOHCTBA
36 U YCJIOBHSI X gGSOHI;CHOZO ’ bubmmorexa [JOK
4 https://m.edso00.ru/ff0cf862
PUMECHECHUS
I'panutbl npuMeHUMOCTH
KJIACCUYECKON MexaHuKu. [loctymarsl
37 CrelUalIbHON TEOpUU bubmmoreka [JOK
OTHOCUTEIBHOCTH. OTHOCUTEIBLHOCTD https://m.edsoo.ru/ffOcfad2
OJIHOBPEMEHHOCTH. 3aMeIJICHHE
BPEMEHH U COKpPAILECHUE JITTHHBI
38 DHeprusi 1 UMITYJbC PEIATUBUCTCKOMN bubanorexa [HOK

yacTULbl. CBSA3b MACChl C DHEPTUEN U

https://m.edsoo.ru/ffOcfc68
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UMITYJIbCOM. DHEPIHUs TOKOS

Kontponbnas padora Ne3: «Onruka.

39 OCHOBBI CIICITUATBHOM TCOPHH bubmorexa [JOK
" P https://m.edsoo.ru/ffOcf6f0
OTHOCHTEIILHOCTH
®otonsl. opmyna [1nanka. DHeprus bubmmoreka [JOK
40
¥ UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHUE BuG 10K
NOJINOTCKA
4 porospdexra. Onbrrer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl portodrpdexra. YpaBHeHHE
42 SﬁHmTeg)Ha H(Is)lq)q)oma@};)ema bubmmorexa LHOK
A ' https://m.edsoo.ru/ff0d015e
«KpacHnas rpanuna» porosrddexra
Jasnenne ceera. OnbiTol I1. H.
43 JleOGeneBa. XMMUYECKOE JICHCTBUE bubmorexa LHOK
HEBa. s https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckne ycTpoicTa u
44 MPAKTUYECKOE MPUMEHEHHUE: bubanorexa [HOK
dboTosneMeHT, GOTOIATIHK, https://m.edsoo.ru/ffOcab82
CoJTHEYHas OaTapesi, CBETOIUOT
45 Pemenue 3aga4 no reme «31€MEHTHI bubmuorexa [JOK
KBAHTOBOW ONTUKH https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OnbITEI
46 Pesepdopna o paccesnuro o-4actu bubmmorexa [JOK
pLOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnast Mogenb aToMa
Bbu6nuoreka [JOK
47 I1 b
OCTYTIATRI bOpa https://m.edsoo.ru/ff0dOafa
48 Wzny4yenue u norsiomieHne GOTOHOB bubnuoreka [IOK

IIPH MEPEX0/ie aTOMa C OJTHOTO YPOBHS

https://m.edsoo.ru/ff0dOafa
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SHEPIUM Ha Ipyroul. Buasl criekTpos

BonHoBEIe cBOVicTBa YacTUIl. BOJIHEI
ne bpoins. KopnyckynspHo-

bu6mmoreka [IOK

49
BOJIHOBOM Ayanu3M. CHOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYX/ICHHOE M3Ty4CHHE
OTKpBITHE PAAMOAKTUBHOCTHU. OMBITHI

50 Pezepdopna mo onpenenenmio bubmorexa LIOK

pOp P https://m.edsoo.ru/ff0d0fd?2
COCTaBa PaIMOAKTUBHOTO H3ITYICHHUS
CgoiicTBa asbda-, 6era-, raMma-
u3nydeHus. Bnusaue bubmmoreka [JOK

51
PaaMOaKTUBHOCTH HA XKUBBIE https://m.edsoo.ru/ffOcab82
OpTaHU3MBI
OTKpBITHE TPOTOHA U HEUTPOHA.

59 H3oTomnbl. Anbda-pacnan. bubmmoreka [JOK
DNEeKTPOHHBIN ¥ MO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaa. ['aMma-uznydeHue
OHeprus cBA3U HYKJIOHOB B SIpE.

SmepHEbIe peakuu. S nepHbIN

53 eaIfTo I?I 00JIEMBI nep CIIEKTHUBEI bubmorexa LOK
P p- 1P » 11eP o https://m.edso00.ru/ff0d1356
AKOJIOTHYECKHE aCIIEKTHI SIEPHOM
SHEPTEeTUKHU
OnemeHTapHble YacTULIbl. OTKpBITHE

54 MO3UTPOHA. MeToabl HAOMIOAEHUS U bubmorexa LOK

poHa. a a https://m.edsoo.ru/ff0d0e38
pEeruCTpaIyy JIEMEHTAPHBIX YaCTHII.
Bun 38é3nnoro nebda. Co3se3aus,
55 SIpDKHE 3BE3/bI, IIJIAHETHI, UX BUIUMOE buGnnorexa LIOK
p AbL ’ A https://m.edsoo.ru/ff0cab82
nemkenne. ConHeyHas cCUCTEMa
bubnuoreka [IOK
56 Comnnue. ConHeuHast aKTUBHOCTD. 1

https://m.edsoo.ru/ffOcab82
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Ncrounuk sneprun ConHua u 3BE37

S7

3BE30bI, X OCHOBHEIE
XapaKTEPUCTUKH. 3BE3/bI INTABHOU
MOCJIEI0BATEIbHOCTH. BHyTpeHHee
cTpoeHue 3B€311. COBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sposrornu CoitHIa U 3BE3]

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

58

Mieunstii [yt — Hama ['anakTuka.
[Tonoxenne n aBmxenne ConHua B
lNanaxruke. I'anmaktuku. YepHble
JBIPBI B IAPAX FAIAKTUK

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

59

Bcenennas. Pazberanue rainakTuk.
Teopus bonboro B3peIBa.
PenukroBoe uznyueHue.
MeraranakTuka

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

60

Hepemennsie mpo6iieMbl aCTPOHOMUH

61

Hrorosast KoHTpoOJIbHASA paboTa 3a
kypc 11 knacca.

62

Ob6o6maromuit ypok. Ponb ¢pusuxu u
aCTPOHOMHUH B IKOHOMHYECKOM,
TEXHOJIOTUYECKOM, COIMAIbHON U
ITUYECKOU chepax AesITeNbHOCTH
YeJloBeKa

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOcab82

63

O6o6maromuii ypok. Pois u Mmecto
($U3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAay4YHOU KapTUHE MUpa

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

64

O6o06maromuii ypok. Posb
buzndecKkoit Teopuu B GOPMUPOBAHUH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82
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npeCcTaBiIeHUN 0 PU3NIECKON
KapTUHE MHpa

Ob6o6maromuit ypok. Mecto

65 ¢u3uUecKoil KapTHHBI MUpa B 00IIEM 1 bubnuoreka [IOK
pALy COBPEMEHHBIX €CTECTBEHHO- https://m.edsoo.ru/ff0d1784
HAy4YHBIX IPEICTABICHUN O IPUPOAE

66 Pe3epBHbIil ypok. MarauTHOE TIOJIE. 1
DNeKTpOMarHuTHAasI UHYKIHSL.

67 Pe3epBHbIil ypok. MaruuTHOE T0JI€. 1
DIIEKTpOMAarHuTHasl MHIYKIUS.
Pesepnbriii ypok. KBantoBas ¢usnka.

68 DJeMeHTHl aCTPOHOMHUU U 1
acTpou3uku

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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