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IINTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeHero o0iiero odpazoBaHUs
(6a30BBI  ypOBEHB) MIOJDKHO  OOECMEYHTHh  JOCTHKCHHE  CICAYIOMIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MIPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yJabTaThl OCBOCHHUS y4eOHOro mpeamera «Du3uka» MAOHKHBI OTPaXKaThb
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJACTBOBATHCS CHOPMUPOBAHHONW BHYTPEHHEH
MO3UIMEH JTMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIONIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHICKOro  OOIIecTBa,
pacIuIMpeHre XKU3HCHHOTO OIBITa W ONBITA ACSITEILHOCTH B IMPOIECCE PEeaTu3allid OCHOBHBIX
HAIpPaBJICHUN BOCIIUTATEIBHOMN 1€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'0 YJIEHa POCCUHCKOI0 OOLIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHUYECKHX M JEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO NESATEIBHOCTh B WHTEpEcax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAaMOYIPABJICHUN B 00pa30BaTEeIbHON OpraHU3aIHu;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
(GYHKIUSAMU ¥ HA3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOI 1E€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS

c(hOpMUPOBAHHOCTH POCCUIMCKON IPaTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOINGHHWE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTH)KCHUSM POCCHUCKHIX
yu€HBIX B 007acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OICHMBATh CUTYAITUIO M NIPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH, B TOM YHCIIE B IEATEIHHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOECHUE YCTOMUHUBOIO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIIOUasi 3CTETUKY HAyIHOTO TBOPYECTBA, MPUCYIIETO
¢du3nveckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEeC K pa3nuuHbiM chepamM MNpopecCHOHANBHOU AESITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peann3oBbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHUIO M caMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYpBl, OCO3HAHHE TJIOOATBFHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IUTAHUPOBAHUE M OCYIIECTBIICHUE JIEHCTBUU B OKpY)KAIOIIEH cpele Ha OCHOBE 3HAHUS
LeJIel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;

paclIipeHre OIbITa JEATETbHOCTH OKOJIOTMUYECKON HAMpaBIIEHHOCTH HAa OCHOBE
UMEIONIUXCS 3HAHUN 10 (pHU3HuKe;

7) IEHHOCTH HAYYHOT0 TIO3HAHMSI:



c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHA (HU3NUECKOI HAYKU;

OCO3HAHME IICHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTh B MpOLEecce M3ydeHUs (pu3uku
OCYIIECTBIISITH IPOEKTHYIO M HCCIIEI0BATENIbCKYIO EATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble Jlornyeckue 1ecTBUA:

CaMOCTOSITeNIbHO (POpPMYJIMpPOBaTh U aKTyaJU3UpOBaTh MNpoOsieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpENENATh UEIH AESITEIbHOCTH, 3a1aBaTh [1ApAaMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3palaThIBaTh IUIaH pEHICHUs TPOOJIEMBI C yUETOM aHallM3a UMEIOIINXCS MaTepHaIbHBIX
Y HEMaTepHUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LENIM,
OIICHUBATh PUCKHU IMOCIICACTBHUI JAESITEIBHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSX pPEaTbHOT0, BHUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEHICHUH KU3HEHHBIX MPoOIeM.

ba3oBble ucciiegoBare/ibCKue AeCTBUSA:

BJIQ/IeTh HAyYHOW TEPMUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HAYKU;

BJIa/IETh HABBIKAMHU Y4eOHO-UCCIIEIOBATEIbCKOM M MPOEKTHON AESITETbHOCTH B 001acTu
(GU3HKH, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TIOMCKY METOJOB PEIICHHS 33129
buznUeCcKOro coaepxKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH IO TOJYYCHHIO HOBOT'O 3HAHUS, €r0 HMHTEpIpETaluH,
npeoOpa3oBaHHI0 M MPUMEHEHUI0 B PA3IMYHBIX YYEeOHBIX CHUTyallMsiX, B TOM 4YHUCIE MpHU
CO3/JaHUU Y4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH,

BBISIBJIATh NPUYMHHO-CIIEICTBEHHBIE CBSI3W M AKTyallM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUsl, HaXOIUTh apryMEHTBhl IS JI0KAa3aTeIhCTBA CBOUX YTBEPXKICHU,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PEILICHNUS;

aHAJIM3UPOBATh TMIOJTYYEHHBIE B XOJ€ pEHICHUs 3aJaud pe3yibTaTbhl, KPUTHYECKH
OIIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33a/Jlaud B OOpPa30BATEIHHOM ACSTEIBHOCTU, B
TOM YHUCIIE TIPU U3yYEHUH (PU3UKH;

JlaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTH 3HaHUS 10 (PU3HMKE B MPAKTHUUECKYIO 00IACTh KU3HEACSITENbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEIIAraTh OPUTMHAIIBHBIE TTOJIXO/bl U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIJICTh HABBIKAMU TMOJy4deHUs WHOOpMAIMU (PU3HUECKOTO COACPIKAHUS U3 UCTOUYHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAM3, CUCTEMAaTHU3alUi0 U
WHTEPIPETAHI0 HH(POPMAIIUN Pa3TUIHBIX BUOB B (POPM MPEACTABICHUS;

OIICHUBATh JOCTOBEPHOCTH MH(OpMAIIHH;

WCIIOJIB30BaTh CpENCTBAa HWH()OPMAIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTHH B
pEIIeHN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOJIOJICHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MacHOCTH, TUTUEHBI, PECYpCOCOEPEKEHHUsI, TPABOBBIX U
ATHUYECKUX HOPM, HOPM HH(DOPMAIIMOHHON OE30MMacCHOCTH;



CO3MaBaTh TEKCTHl (UIWYECKOTO COACPKAHHS B paslIu4HbIX Qopmarax ¢ y4EToM
Ha3Ha4YCHHWs HMHQPOPMAIIMK W I1EJICBOM  ayJuUTOpUU, BHIOWpas ONTUMAIBHYIO (QopMy
MMpEaACTaBJICHUA U BU3yaJIU3allhuU.

KoMMmyHuKkaTHBHBIC yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

OCYILECTBIIATh OOILEHHE HA YPOKaX (PU3MKHU U BO BHEYPOUHOH J1€ATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKM KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IUKTEHI;

pa3sBEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HCIIOJIB30BAHHUEM SI3BIKOBBIX
CPEICTB;

IIOHUMAaTh U UCII0JIb30BaTh IPEUMYILECTBA KOMAHIHOW ¥ MHIMBH1yaIbHON paboThI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX ICHCTBUH € y4€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIU COBMECTHOM JEATEIIBHOCTH, OpPraHMU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUS 1O €€ NOCTHXKEHHIO: COCTaBIAThH IUIAH JEWCTBUM, PAaclpeAciATh pPOJU € Y4ETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOM paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJIOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ysnbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C NO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPATETMYECKOE IIOBEJEHUE B PA3IMUHBIX CHUTyalMsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIEe T1eiiCTBHUS
Camoopranu3anus:
CaMOCTOSITENIFHO OCYIIECTBIISITh IMMO3HABATEIbHYIO AEATENBHOCTh B 00JacTH (U3MKUA U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEIILHO COCTABJIATH TUIAH PEIICHHS PAcUETHBIX M KAYSCTBEHHBIX 3aj]ad, TUIaH
BBIMIOJTHEHUS] TMPAKTUYecKo paboThl € Y4ETOM UMEIONIMXCA PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
JaBaTh OLIEHKY HOBBIM CHUTYAI[USIM;
pacIIApsATh paMKH YI€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHIA;
JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHmue;
OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;
croco0cTBOBaTh (OPMHUPOBAHUIO U TMPOSIBJICHUIO DSPYIUIMH B 00JIacTU  (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHATBHBIIH HHTEJIEKT:
JaBaTh OIEHKY HOBBIM CHUTYalldsM, BHOCUTh KOPPEKTUBBI B JAESITEIHHOCTH, OLIEHWBATH
COOTBETCTBHUE PE3YJIHTATOB LEJISIM;
BJIa/IETh HaBBIKAMH MMO3HABATENBHON pe(IeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEWCTBUN
U MBICJIUTEILHBIX TIPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;
UCIIONIb30BATh PUEMBI peICKCUH JIJIS OLIEHKHU CUTYallid, BEIOOpA BEPHOTO PELICHHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMAThH PEIICHUS TT0 UX CHIKEHUIO;
MPUHUMATH MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YIbTATOB EATEIHHOCTH;
MIPUHUMATE Ce0sl, TOHMMasi CBOM HEIOCTATKU M IOCTOWHCTBA,;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YIbTATOB EATEIHHOCTH;
pHU3HaBaTh CBOE MIPABO W MIPABO JAPYTUX HA OIIHOKH.
B nporiecce qocTukeHHsI TMYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MPOTPAMMBI IO (DHU3UKE st
YPOBHsI cpefHero oO0Iero oO0pa3oBaHus y OOyYarOMIMXCS COBEPIICHCTBYETCS dMOIMOHATBHBIN
WHTEIJIEKT, MPEANOoIaralonuii ChoOpMUPOBAHHOCTD:



CaMOCO3HaHUsI, BKITIOYAIOIIETO0 CIOCOOHOCTh TOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BHJICTh HAIPABJICHUS Pa3BUTHS COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUSA, BKJTIOYAIOIIETO CaMOKOHTPOITb, YMCHHUE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHE, CIIOCOOHOCTh aJalTHPOBAaThCS K SMOIMOHAIBHBIM
HN3MCHCHUSAM U IIPOABJIATH FI/I6KOCTB, GBITB OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKJIIOYAIOIICH CTPEMJICHHE K JOCTIDKEHHIO IENTU U yCIeXy,
ONTUMU3M, NHUIIUATHUBHOCTb, YMCHUC I[CI\/JICTBOBaTb HUCXO0Os U3 CBOUX BO3MO)KHOCTCI\/JI;

OMIMATHH, BKIIIOYAKOIIEH CIIOCOOHOCTh TIOHUMATh 3MOIIMOHAILHOE COCTOSHUE IPYTHUX,
YUYUTBIBATH €TI0 IIPHU OCYHICCTBJICHUHA O6H.[CHI/I$I, CHOCO6HOCTB K COYYBCTBHIO U COICPCIKNBAHUTIO,

COILIMAIBHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BHICTPAWBaTh OTHOIICHUS C IPYTUMHU
JFOAbMU, 3a00TUTHCS, IPOSBIISTH HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATDI

K konmy oOyuenust B 10 Kiacce npeaMeTHbIe pe3yiIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHUI:

JIeMOHCTPHPOBATh HA TMPUMEpPaxX poiib U MeCTO (U3NKU B (POPMHUPOBAHUN COBPEMEHHOMH
HAay4yHOW KapTUHBI MHMpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU M TE€XHOJIOIMH, B IPAKTHYECKOMN
JNeITEeIILHOCTH JIFOICH

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHbIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEpLUUaIbHAsl CHUCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TENIO, UACAIbHBIA ra3, MOJEIU
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUCYHBIN DJIEKTPUUYECKHUM 3aps] MpU PELICHUU
du3nUecKux 3a1ay;

pacrio3HaBaTh (U3MYECKHUE SBIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpHUM CTPOEHUS BEUIECTBA M 3JEKTPOJUHAMUKU:
PaBHOMEpPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHHOE JBM)KEHHE, CBOOOJHOE NaJeHUe Tell,
IBKCHUE 110 OKPYKHOCTH, WHEpLUs, B3amMmozcicTBue ten, auddysus, OpoyHOBCKOE
JBIDKEHUE, CTPOEHHUE JKUJIKOCTeH M TBEPIBIX Tel, M3MEHEHHEe 00bEMa Tell NMpU HarpeBaHUU
(oxJ1aXx/1eHNHN), TEMJIOBOE paBHOBECHE, NCIIApEHUE, KOHIEHCAUs, IJIaBJIeHHE, KpUCTAIIN3aIus,
KHUIIEHUE, BJIAJKHOCTH BO3]lyXa, MOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM
cocyze, CBA3b MEXKIy IapaMeTpaMH COCTOSIHMSI ra3a B H30IpoLeccax, AJIEKTpU3alus Tel,
B3aMMOJEICTBHE 3aps/10B;

ONMCHIBaTh MEXAHMUYECKOE JIBM)KEHUE, UCHOJb3ys (U3MUYECKHE BETUYMHBI: KOOpAMHATA,
IyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Chja, UMITYJIbC Tela, KHHETHYECKas
SHEprusi, NOTEHLUalbHAas SHEPIUsi, MeXaHudeckas padoTa, MeXaHHUYecKas MOIIHOCTb; MpuU
ONUCAaHUM TPABWJIBHO TPAKTOBaTh (U3UYECKUH CMBICI HCIOJIB3YEMbIX BEIMYUH, HX
0003Ha4YeHMsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUHUHY
C ApYTrUMH BEJIMUYUHAMH,

ONKCHIBATh HU3YYEHHBbIE TEIJIOBbIE CBOICTBA TEJ W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
¢u3nueckue BENWYMHBL: JIaBJICHUE Ta3za, TeMIleparypa, CpelHss KHUHETHYecKas SHEeprus
XAOTHUYECKOT0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBaApaTU4yHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprus, pabdora rasza, Kod(pQUIMEHT MOJE3HOTO JEHCTBHS TEIJIOBOTO
JBUTATENIS; IPU ONMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIOJIb3YEMbIX BEJTUYHH,
uX OOO3HAYeHMS M E€IUHMIBI, HAXOTUTh (OPMYJbI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMUMHY C APYTUMHU BETUUUHAM;

ONMCHIBATh HU3YYEHHBIE JJIEKTPUUECKHUE CBOWCTBA BEIIECTBA M AJIEKTPUYECKUE SBIICHUS
(mpotiecchl), UCHONB3YS (GU3NYECKUE BEIUYUHBL: AJNEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOoe MoJe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHIHMAIOB; IPU ONUCAHWM IPABHIIBHO
TPakTOBaTh (PU3NYECKUII CMBICI HCIONb3YyEMbIX BEJIMYMH, UX OOO3HAUYEHHUS M €IUHUIBI;
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BEIHUYUHAMU;



aHATM3UPOBaTh (PU3MUYECKHE MPOIECChl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
MPUHIUIIEL: 3aKOH BcemMupHoro TsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3akOH coxpaHeHUs
MEXAHUYECKOM dHEPruu, 3aKOH COXPAHEHUsI UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CUJI, IIPUHIUIT
paBHOIIPaBUS MHEPLUAIBHBIX CUCTEM OTCYETA, MOJICKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, I'a30BbIE 3aKOHBI, CBSA3b CPEIHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIiepaTypoi, MEepBbI 3aKOH TEPMOJMHAMMKH, 3aKOH COXpPaHEHUs
AIIEKTPUUYECKOTO 3apsiia, 3akoH KyloHa, MpW 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTH4ecKoe BBIPAKEHHUE U YCIIOBUS (IpaHUIIbI, 00JacTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPUHIIMIIBI ISHCTBHS MALIHH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pas3yInyaTh yCI0BUSA MX O€30IaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;

BBIMOJIHATh SKCIEPUMEHTHI IO HWCCIEAOBAHHIO (DU3MUYECKUX SBJICHUH U IPOLIECCOB C
UCMOJIb30BAaHUEM HPAMBIX M KOCBEHHBIX HW3MEpPEHUH, @pu 3ToM  (OpPMYIHPOBATH
npobnemy/3agayy M TUNOTE3y Y4eOHOro OKCHEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIMPOBATH BBIBOABI;

OCYIIECTBIISITh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UYECKUX BEJIWYHMH, INPH STOM
BbIOMpPATh ONTHUMAJbHBII CIIOCOO H3MEPEHUs M HCHOJIb30BaThb H3BECTHBIE METOJbl OLIEHKU
IIOTPEUIHOCTEN H3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (U3MUECKUMHM BEIUYMHAMHM C HCHOJIb30BAHUEM
OpSIMBIX M3MEPEHMH, MPU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCHPOBATh PpE3yJIbTaThl
HOJYYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEIWYHMH B BHJIE TaOIMIl M rpadUKoB, AeiaTh BBIBOJbI
10 pe3yJibTaTaM UCCIIEI0BaHUS;

cobuoiaTh IpaBuia 0€30MacHOro TpyAa MpU MPOBEIEHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATEILCKOM M IMPOEKTHOW JEATENBHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOICTB U JIaOOPaTOPHOro 000pyI0BAHHUS;

pemath pacu€THblE 3aJayd C SIBHO 3aJaHHON (DU3MYECKOM MOJENbl0, HCIONb3Ys
(du3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 337a4M BIOUPATh (PU3MUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMEBIC IS €€ pEelIeHHS,
HIPOBOJIUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUeCcKOi BEIMUMHBI,

pelaTth KauyecTBEHHbIE 3aJaud: BBICTPAaWBATh JIOTMUYECKH HENPOTUBOPEUMBYIO IIETIOUKY
paccyXIeHU ¢ ONOpOi Ha U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

UCIONb30BaTh NPU pPEIIEHHMH Y4eOHBbIX 3aJad COBPEMEHHbIE HH(OpPMalOHHBIE
TEXHOJIOTUM JUIS TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpETAlMM U IPeJCTaBICHUsS y4yeOHOU u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJM3UPOBATh MOJTy4yaeMyro HH()OpMAIHIO;

PUBOJUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BaTh TEOPETHUYECKWE 3HAHWA M0 (U3UKE B TOBCEAHEBHOW IKU3HU IS
obecrieyeHns 6€30MaCHOCTH MTPHU OOpaleHUH ¢ TPHUOOpaMH U TEXHUYECKUMHU YCTPOWCTBAMHU, IS
COXpaHEHHUs 3/10pOBbs U COOJIIO/IEHNS HOPM HKOJIOTHYECKOTO TOBEACHUS B OKpY KalollIel cpeae;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, MIaHUPOBATh paboTy
IpyOIbl, palUOHAIbHO pacHpeneNsTh OOf3aHHOCTH U IJIAHUPOBATh JESATEIBHOCTh B
HECTaHJAPTHBIX CUTYalMUsX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXJI0TO M3 YYaCTHUKOB T'PYIIIBI B
pelieHne paccMaTpuBaeMol IPOOIEMBI.

K xonmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poyib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMpA, B PA3BUTHUH COBPEMEHHON TEXHUKH M TE€XHOJOTHH, B NMPAKTUYECKOH
NeSITebHOCTH JII0/1eH, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTBHIBaTh TPAHUIBl TPUMEHEHUS M3YYEHHBIX (U3UYECKUX MOJeNel: TOYEeUHBIH
NIEKTPUYECKUI 3apsifl, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SACpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOT'O Si/[pa MPH pelieHrnn GU3NYECKUX 3a/1ay;



pacrio3HaBaTh (U3MYECKHE SBICHUS (IIPOIECChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
JNEKTPOANHAMUKHN U KBAHTOBOM (DU3MKU: dJIEKTpUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBUE MArHUTOB, 3JIEKTPOMAarHUTHas
UHAYKLINS, JAEWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM M JBWXKYLIUIICS 3apsn,
AIIEKTPOMArHUTHBIE KOJIEOaHUS M BOJIHBI, IPSIMOJIMHEHHOE PacIpOCTPAaHEHUE CBETA, OTPasKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJSIpU3aLUS CBETa, JUCIEpPCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (porodddekr), CBeTOBOE NaBlIeHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJI0pPO/Ia, €CTECTBEHHAs! U ICKYCCTBEHHAs PaIlOaKTUBHOCTD;

ONMCHIBATh M3YYCHHBIE CBOWCTBA BEIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKUE,
AIEKTPUUYECKYIO MMPOBOJUMOCTD PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: DIIEKTPUUYECKUHM 3apsij, cujla TOKa, JIIEKTPUYECKOe
HaNpPsDKEHUE, JIEKTPUUECKOE COMIPOTUBRIIEHUE, PA3HOCTh MOTEHIMANIOB, JIEKTPOABUKYIIAs CHIIa,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cwia Ammepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTYILIKH, SHEPTUsl 3JIEKTPUUYECKOI0 M MAarHUTHOTO IOJIEH, MEepUoJ W 4YacToTa KoieOaHui B
KoJIeOAaTeIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMArHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas Cujila JMH3bI, NP OMUCAHUHM MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OOO3HAUEHUS W CIMHHIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEIHUMHY C APYTUMHU BEJIMYUHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3YS (PHU3HMUECKue
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIyNnbC (OTOHA, TEPHOJ IONypaclaja, SHEPTUs CBSA3M aTOMHBIX SAEp, MPH ONHCAHHUU
MPAaBUJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIONB3YEMbIX BEIMYMH, WX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (DU3MUYECKYIO BEIWYHHY C IPYTHMHU
BEJIMUYMHAMU, BRIYUCIATH 3HAU€HUE (PU3NYECKON BEJTMYUHBI;

aHATM3UPOBATh (PU3MUECKUE MPOLECCH U SBICHUS, HCIONB3Ys (DU3MUECKUE 3aKOHBI U
OpUHLIMIBE: 3akoH OMa, 3aKOHBI TIOCTEAOBATENBHOTO U  MapalljIeIbHOTO  COEIUHEHUS
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akoH 3JICKTPOMAarHMUTHOM  WHIYKLIHUH, 3aKOH
NPSIMOJIMHEHHOTO PacHpOCTPaHEHUsI CBETa, 3aKOHBI OTPAKEHHUS CBETa, 3aKOHBI MPETOMIICHUS
cBeTa, ypaBHeHHEe OMHmITeHHa Ui (GoTodddeKTa, 3aKOH COXpPaHEHUS HHEPruH, 3aKOH
COXpPaHEHMsI HMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUYECKOTO 3apsiia, 3aKOH COXPAaHEHHS
MaccoBOI'0 4YMciia, MOCTyjlaThl bopa, 3aKOH PaguOaKTUBHOTO pacmaja, MpU ATOM pPa3InydaTrh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BbIpR)KEHUE U YCIIOBHs (TpaHUIIBL,
o0yacTh) IPUMEHUMOCTH;

OTpeNieNiATh HaNpaBieHUE BEKTOpa MHIAYKIMHW MAarHUTHOTO TOJsS NMPOBOAHUKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOMTH M OIHCHIBATh N300pa’keHHe, CO3/1aBaeMO€ TNIOCKUM 3€pKajioM, TOHKOH JIMH301;

BBITMOJHATh 3KCIIEPUMEHTHI 1O HCCIIEJOBAHUIO (PU3UYECKUX SIBJICHUM M IPOLECCOB C
UCMOJIb30BAaHUEM TPAMBIX U KOCBEHHBIX HW3MEpEHUil: mnpu 3ToM  (QOpMYJIHPOBaTh
npoOnemMy/3ajady W TUMOTE3y y4yeOHOro OSKCIHEpPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEeI0KEHHOT0 000PYAOBaHUs, TPOBOIUTH OMBIT U (POPMYIUPOBATH BHIBOBI;

OCYIIECTBIISITh MpSMble U KOCBEHHBbIE H3MEpPEHMs] (U3MUECKUX BEJIMYHH, IPU ITOM
BBIOMpPATh ONTHUMAJBHBIM CIOCOO H3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPENTHOCTEN H3MEPEHU;

UCCIIEIOBAaTh 3aBUCUMOCTH (PU3NYECKUX BEIMYMH C MCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUI:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YJIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nueckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, JAenaTh BBIBOABI 10 pe3yiabTaTaMm
HCCJIEJIOBAHUS,

coOuoiaTh TMpaBuia O€30MacHOro TpyJAa NpU MPOBEIECHHHM HCCIEAOBAaHUM B paMKax
y4eOHOrO0 SKCIIEPUMEHTA, Y4eOHO-UCCIEOBATENIbCKOM M TMPOEKTHOW JESTeNbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 000PYAOBaHUS;



pemiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuYecKoW MOJENbI0, HCIONIb3Ys
(u3nyeckre 3aKOHbI M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4l BIOMpPATh (PU3MUECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UIs €€ pEeLIeHHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH ITOJyYEHHOTO 3HaUeHUsI (PU3MUECKON BEIMYHHBI,

peliarb KayeCTBEHHBIC 3aJlayd: BBICTPAMBATH JIOTUYECKHA HENPOTHUBOPEUYUBYIO LIECNOYKY
paccyKIeHU ¢ OIIOPOi Ha U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUYECKHE SBICHHUS;

UCTIOJB30BaTh MPH PEUICHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM JUI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAlMU U MPEACTaBIECHUS Y4eOHOH U
HAYYHO-TIOMYJIIPHONH HMH(OpMAIMM, TOJYYEHHOM W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh [10JIy4aeMyt0 HH(POPMaLUIO;

OOBSICHATH IPUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWUCTB, pa3anyaTh
yCIIOBHS UX 0€3011aCHOI0 MCII0JIb30BAaHUS B IOBCEIHEBHOM YKU3HU;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, B 00BsCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCTIOJIb30BAaTh TEOPETHUECKUE 3HAHUSA 1O (HU3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrieyeHus 6€30MaCHOCTH ITPHU OOpALEHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHMsI 3/I0POBbsI U COOJIIOJICHUS HOPM SKOJIOTHYECKOT0 ITOBEICHUS B OKPYXKAIOLIEH cpelie;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IIIaHUPOBATh paboTy
IpyNIbl, palUOHAJIBHO pacHpelesTh OOA3aHHOCTM U IUIAHUPOBATh JEATEIBHOCTh B
HECTaHJAPTHBIX CUTYaLMUsX, aJeKBaTHO OLICHWBATh BKJIAJ KaXIOr0 M3 yYaCTHUKOB I'PYIIIBI B
peleHre paccMaTpUBaeMOM IPOOIEMBI.



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUS
O®uzuka — Hayka o npupoje. HayuHble MeToAbl MO3HaHUS OKpyKarolero mupa. Poib
IKCIEPUMEHTA M TEOPHH B IPOIIECCE MO3HAHMS TPUPOJIbl. DKCIIEPUMEHT B (PH3UKE.
MonenupoBanue (usnueckux siBjaeHuid u npoueccoB. Hayunsie runores3sl. Ousnueckue
3aKOHBI U TeOpuH. [ paHUIIBI IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUSI.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM HAaydyHOW KapTUHBI MHUpa, B
IPAKTUYECKON AESITEIbHOCTH JIIOAEH.

Jlemoncmpayuu
AHanorosble ¥ U(PPOBBIC U3MEPUTEIILHBIE PUOOPHI, KOMITBIOTEPHBIC TATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBMKeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMKeHud. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeAHSsl CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CUCTEeMbl KoopAauHaT. ClioKeHHe NMepeMEIeHU 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHMS, IIyTU U NIEPEMEIICHUS MATEPUAIBHON TOYKU OT BPEMEHH.

CBoOonHoe majeHune. Y cKkopeHue cBOOOAHOTO MaeHHUs.

KpuBonuneriHoe nBuxeHue. JIBH>KEHME MATEpUAIBHOM TOYKM TIO OKPYKHOCTH C
MOCTOSIHHOM IO MOZYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JMHENHas cKopocTh. llepuon u
yacrora oOpanieHus. LIeHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHuueckue yCTpocTBA M MPAKTHUECKOE IPUMEHEHHUE: CHUIOMETpP, IBUKEHUE
CHapsJI0B, LICTIHbIE U PEMEHHBIE NEpEIadH.

Llemoncmpayuu

Mopenb cucteMsl OTCUETA, UIUTFOCTPALMS KHHEMATHYECKUX XapAKTEPUCTUK JBUKEHUS.

[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaOGnronenue 1BuKeHus Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

W3mepeHne yckopeHus cBOOOAHOIO MaJAeHHUS.

HamnpaBnenue ckopocTH Npu ABUKEHUU N0 OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, nabopamopmule pabomoi

W3y4yeHrne HEpaBHOMEPHOIO JBUKEHHUSI C LIENbIO ONPEAEIEHIS] MTHOBEHHONW CKOPOCTH.

HccnenoBanue  COOTHOWIEHMSI  MEXKJIYy — MYTAMHM,  INPONACHHBIMM  TEJIOM 34
MOCJIEIOBATEIbHbIE paBHbIE MPOMEXKYTKM BpPEMEHM MpPHU PABHOYCKOPEHHOM JBHKEHUU C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenue ABMKEHUS IApUKa B BI3KOU KUIKOCTH.

W3ydeHnue ABMKEHUs Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ["anmmes. [1epBoiit 3akoH HeroToHa. IHEpLnanpHble CUCTEMBI
OTCU€Ta.

Macca Ttema. Cwmma. Ilpunmun cymepno3unmu cui. Btopoit 3akon HerooTona s
MartepuanbHO Touku. Tperunii 3akoH HploTOHA /1St MaTepHalibHBIX TOYEK.

3akoH BceMupHoro TsaroreHusi. Cuna tsoxectu. [lepast kocMuueckas CKOpOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena.



Tpenue. Buabl TpeHust (mokosi, ckoybxkeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXEHHUs U cuia TpeHus nokos. Koaddumuent tpenus. Cuia conpoTUBIEHUS
NP ABUKCHUH TeJla B KUJKOCTH WIH rase.

[ToctynarensHOe U BpaliaTelbHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MoOMEHT CuIbl OTHOCUTEIBHO OCH BpauieHus. [lnedo cumbl. YcnoBus paBHOBeCHs
TBEPJIOTO TENA.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHHUE: TMOIUIUITHUKY, JIBUKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Llemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHME Macc B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT AeOopMarium.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOIbEME U NaJCHUU.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUE€HUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus TBEPAOTro Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3ydenue aBm>keHUs OpycKa IO HaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIONIMX B MPYKUHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TEJla, UMEIOIIETO OCh BPAICHUSI.

Tema 3. 3akonwl coXpanenus 6 MexaHuke

Nmiynbc MatepuanbHOM TOUKH (Teja), CUCTEMBbl MaTepHAIbHBIX TOYEK. MIMIyNibe CHITBI 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJIbca. PeakTUBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTB CUJIBL.

Kunernyeckasi sHeprus MaTepuanbHOW TOYKU. Teopema 00 HM3MEHEHMHM KHUHETHYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanpHas SHEPTUA yIpyro AeGopMUpOBaHHON MPYKUHBL.
[ToTennmanpHast YHEPTUS TeJa BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble W HEMOTEHIMANbHBIE CUJIbL. CBSI3b paOOTHI HEMOTEHIMATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCTpOMCTBA M INPAKTHYECKOE NMPHUMEHEHHE: BOJOMET, KOIEP, MPYKUHHBII
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexon mOoTeHIIMATBHON YHEPTHH B KHHETHUYECKYIO M 00paTHO.

Yuenuueckuui sxcnepumenm, nabopamopnule pabomoi

W3ydeHne aOCOMIOTHO HEYNMPYroro yaapa ¢ TMOMOINBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3M PabOTHl CUJIBI C U3MEHEHHEM MEXaHWYeCKOW JSHEpruu Teia Ha
MIpUMEpPE PACTHKEHUS PE3MHOBOTO JKT'yTa.

Paspnen 3. MosekyasipHast pu3uKa 1 TepMOAUHAMHMKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOILL Meopul
OcCHOBHBIE MOJIOKEHUS MOJ'ICKy.TIHpHO-KHHGTH'—IGCKOfI TEOPHHU N UX OIBITHOC 000CHOBaHHE.
BpoynoBckoe gaBwmwxkenue. [Juddysus. Xapaktep IBUKEHHS M B3aUMOJCHCTBUS YaCTHUIL
BelecTBa. Mojenu CTPOEHHUS Ta30B, >KHAKOCTEH W TBEPABIX Tel M OOBICHEHHE CBOMCTB



BElIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Mosekyn. KomnmdecTBo BeliecTsa.
[TocrossnHast ABorazpo.

TeroBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp upeanbHoro rasa. OCHOBHOE YypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOM TEOpUHU
UaealbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpeiHed KHHETHYECKOW »HEepPruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkanma temneparyp KensBuHa. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanerona. M3omporiecchl B UACaIbHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I 'paduyeckoe mpeacTaBieHe U30MPOILECCOB: H30TepMa,
u30Xxopa, uzodapa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMETp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu  MOJIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnpiThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita IlTepHa.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mopaenb, HUTIOCTpUPYIOLIAs TPUPOY JABIECHUS ra3a Ha CTEHKH COCY/aA.

OnBIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSIHUSA UCAIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE H3MEpeHUil 00Bh&EMa
KOMHATBHI, IABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS PA3pPEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmonnHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
crocoObl e€ n3meHeHus. KonmndyectBo TemioTsl U pabota. BHyTpeHHsS SHEprusi 0IHOATOMHOTO
UJeaNbHOro raza. Buael Teruionepenaun: TeIONPOBOAHOCTh, KOHBEKLIUS, U3yUeHHE. Y AeNbHas
TEMJI0EMKOCTh BelecTBa. KoauuecTBo TEIIOTHI IIPH TEILIONEpeaaye.

[TonsstTue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHamuku. IIpumeHnenue
NEePBOTo 3aKOHA TEPMOJMHAMUKHU K H3ompoleccaM. I'padudeckas naTepnperanus paboThl rasa.

BTtopoii 3akon TepmoanHamuku. HeobpaTuMoCTh IPO1IECCOB B IPUPO/IE.

Tennobie MamuHbl. [IpuHIMnb! 1eficTBUs TemIoBbIX MaliuH. [IpeoOpazoBanus sHEPIUn B
TeroBbIX MamnHax. Koagguuuent nonesnoro aeictBus terioBoil Mamuubl. [ukin Kaphao u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHSL. DKOIOTHYECKHE TPOOIeMbI TEIIOHEPTeTHKH.

TexHuueckue ycTpoiicTBa M MpakTHYECKOE IPUMEHEHHE: JBUTaTelb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpeHHEH HSHEpPIUM Tejla MPU COBEPIIEHUH pPabOThI: BBUIET HPOOKH U3
OyTBUIKM TOJ AEMCTBHEM C)KAaTOro BO3/yXa, HarpeBaHue 3(Qupa B JIATYHHOH TpyOKe MyTEM
TpeHus (BUACOJEMOHCTpALINs).

M3meHeHne BHYTpEHHEH aHepruu (TeMreparypsl) Teja Mpu Terionepeaaye.

OnbIT o aguabaTHOMY PACHIMPEHUIO BO3/TyXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu nmapoBoit TypOUHBI, IBUTATENSl BHYTPEHHETO CrOpaHusi, peaKTUBHOIO JBUTATES.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne yaenbHOU TeT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHAcHcamus. Vcmapenue wu  kuneHue. AOCOTIOTHasT U
OTHOCHTEJIbHAS BJIAXKHOCTh BO3AyXa. HaceleHHbIi map. Y aenpHas TemioTa napooOopa3oBaHHUs.
3aBUCHUMOCTh TEMIIEPaTyphl KUIIEHUS OT JJaBJICHMUS.



Tsépnoe Teno. Kpucramnmueckue u amopdHbie Tesa. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE MaTepuanbl. llnaBneHne W Kpuctamuzamus. Y aelibHas
TeruoTa riasieHus. Cyonumarus.

YpaBHEeHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICUXPOMETD,
KAJIOPUMETpP, TEXHOJOTMU IOJIYYEHHMS] COBPEMEHHBIX MAaTepuajgoB, B TOM  YHCIE
HAaHOMAaTEpPHAaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npy NoHWKEHHOM JAaBJICHUHU.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAITIMUYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTalIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepeHne OTHOCUTENbHOMN BIaKHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

OnekTpuzanusi Tell. OJEKTpUYeCKUid 3apsna. [IBa Buga dSIEKTPUUYECKHX 3apsIOB.
[IpoBOIHUKY, TUBNEKTPUKH U MTOTYIPOBOJIHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiictBue 3apsimoB.  3akoH  Kymona. ToueuHblil  3nexkTpuueckuid  3aps.
OnekTpuueckoe mnojae. Hampsx€HHOCTh 3nekTpudeckoro mnois. [lpuHuun cynepno3uuuu
ANEKTPUUECKUX MoJied. JINHUKM HaNPsHKEHHOCTH AJIEKTPUUECKOTO MOJIS.

PabGora cun oanekrpocrarmyeckoro mons. Ilorenuman. Pa3HOCTh MOTEHIUANOB.
[IpoBOIHUKY U AUDJIEKTPUKH B JIEKTPOCTATUYECKOM TToJie. JluaiekTpuueckasi MpOHUIIAeMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DneKTpOEMKOCTh IUIOCKOIO KOHJEHCATOpa. OJHEPIus
3apsKEHHOT0 KOHJICHCATOPA.

TexHuueckue yCTpoCTBa M MPAKTUYECKOE IPUMEHEHHUE: 3IJIEKTPOCKOII, 3JIEKTPOMETP,
ANIEKTPOCTATUYECKAsT 3aIlMTa, 3a3€MJICHUE JJIEKTPONPUOOPOB, KOHJIEHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolCcTBO U IPUHLMIT AEUCTBUS dJIEKTPOMETPA.

BzaumopeiicTBre Ha’IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TT0JIE 3apsHKEHHBIX TEl.

[IpoBOTHUKY B AIEKTPOCTATUYECKOM IIOJIE.

DJNeKTpOocTaTUYeCKas 3allluTa.

JUdNeKTpUKU B SJIEKTPOCTATHUECKOM II0JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOMIaJAM IJIACTHH,
pacCTOSTHUS MEXKIY HUMH U TUAJIEKTPUIECKON TTPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

N3mepenune 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu ¢ paznuunplx cpeoax

DNIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS JIEKTPUUECKOTO TOKa. VICTOYHMKM TOKa.
Cuna Ttoka. [IocTOsHHBII TOK.

Hanpsoxenue. 3akon Oma a1 ydacTka Henu.

DIIeKTpUUIECKOe COTIPOTHUBIICHHE. VY nensHOE COTPOTHUBIICHNE BEIIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMENIAHHOE COEAMHEHNE TPOBOTHUKOB.

PaboTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOMHOCTD 3IEKTPUIECKOTO TOKA.

DNEKTPOABMKYILAsA CHJIAa U BHYTPEHHEE COMPOTUBIICHHE UCTOUYHHUKA TOKA. 3akoH Oma Jyist
MOJTHOM (3aMKHYTOM) 2JIeKTprdeckoit mernu. KopoTkoe 3aMbIkanme.



DneKTpOHHask NPOBOAMMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJUIOB
oT Temrneparypsl. CBEpXIIPOBOIUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M INpPUMECHas MPOBOAMMOCTb IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHIUKOBEIE TPHOOPHI.

ONeKTpUYecKUii TOK B pacTBOpax M paciuiaBax 3JEKTPOJUTOB. OJIEKTPOIUTHYECKAs
JUCCOIUAIS. DIEKTPOIIU3.

DJIeKTpUYECKHil TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSTENbHBIA pa3psia. MoaHus.
IIna3zma.

TexHuueckue ycTpoHCTBAa M TNPAKTUYECKOE IPUMEHEHHE: aMIepMeTp, BOJIBTMETP,
peocTaT, HCTOYHUKHM TOKa, JJIEKTPOHArpeBaTeNIbHbIE IPHUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npubOpsl, TEPMOMETP CONPOTUBIICHUS, BaKyyMHBIH AMOJ, TEPMUCTOPBI M (POTOPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIN TMOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTh CONPOTHUBICHHSI LWIMHIAPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOLIAIU
MONEPEYHOI0 CEUEHUs U MaTepHuaa.

CMelmaHHOe COeJMHEHHUE POBOIHUKOB.

IIpsiMoe m3MepeHue 3IeKTpOoABMKYLIEH cuibl. KOpoTkoe 3aMbIKaHHE TajJbBAHUMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIIECHUS.

3aBUCHUMOCTb COIPOTHUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 3EKTPOIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTh BO3AYXa.

OnHOCTOPOHHSSA IPOBOAMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHne cMEIaHHOI0 COEAMHEHHs PE3UCTOPOB.

W3mepeHne  aJIEKTPOABMIKYIEH CHUJIBI  MCTOYHMKA TOKA U €r0  BHYTPEHHEro
COIIPOTHUBIICHUS.

Hab6monenue snextpomnusa.

Me:xnpeamerHbie CBA3H

N3yuenne kypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCYIIECTBIAETCS C y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3e C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Mesicnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMSL:
ABJICHUE, Hay4yHbId (akT, rumores3a, (pu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJEeHHE,
AKCIEPUMEHT, MOJIEIIMPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHHe CUCTEMbl YpaBHEHMM, JMHeWHas QyHKuus, napadoia,
runepooia, ux rpagMKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPbl M HMX MPOEKLIHUHU Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: MexaHnueckoe IBUKEHHE B )KMBOU Ipupoae, 1uddys3usi, ocMocC, TEMI000MeEH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEauH, TEIJIOBOE PABHOBECHE), SJICKTPUUECKHUE SBJICHUS B
KUBOU MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOMCTBA TBEPIBIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOICTBAa METAJNIOB, 2JIEKTPOIUTHUECKAs] JUCCOLMALNS, TaIbBaHHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue ABMKEHUI C UCIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHMKE, TOJIIUITHUKH, HCIIOJIb30BAHUE 3aKOHA COXpaHEHUs HMIyJbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JBUTaTellb BHYTPEHHEro CropaHus, mapoBas TypOHWHa, OBITOBOU
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE



HAaHOMATEpHaJlOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYecKas  3allluTa,  3a3eMJICHUE
ANEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM TNPUHTEP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TATHBAHUKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. In1eKmpoOMacZHUMHAA UHOYKYUA

[TocTosiHHBIE MarHuThl. B3anmMojelCTBHE IOCTOSIHHBIX MAarHuTOB. MarHutHoe IIoJe.
Bekrop MaruuTHOM MHAYKIUU. [[pUHIUIT CyNIeprIO3UIIMA MAarHUTHBIX MOJIeH. JIMHUKM MarHUTHOMN
uHayknuu. KaptuHna amHui MarHUTHOW MHYKIIUU TTOJISI IIOCTOSTHHBIX MarHUTOB.

MaruutHoe 1oje MPOBOJHUKA C TOKOM. KapThHa JUHUM MHIYKIIMM MarHUTHOIO TOJIS
JUITMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIEBOI'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OmnbiT OpcTena. BzauMoielicTBre MPOBOJJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib ¥ HallpaBJICHHE.

Cuwia JlopeHua, e€ MoAyiabp M HampaBiieHHE. JIBUKEHUE 3apsHKEHHOM 4YacTULbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHue »nekTpoMarHUTHOM uHAYKUMH. [lOTOK BeKTOpa MarHUTHOW HWHIYKLHH.
DIIEKTPOABMKYIAS CUJIA MHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHoU uHaykuuu dapayes.

BuxpeBoe siekTpuueckoe Moje. DNEKTPOJBMXKYIIas Cujia HHAYKIUU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHUTHOM II0JI€.

[IpaBuio Jlenna.

NHaykTUBHOCTD. SIBIICHHE CAMOUHIYKIIMH. DJIEKTPOABIKYIIAs CHJIa CAMOUHTYKIIAHU.

DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIN AIIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmnsiT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM I1OJIEM.

JIuHUY MHIYKIIUA MAarHUTHOTO TIOJIS.

B3auMozpeiicTBue ABYX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[evicrBue cuiibl JIopeHI1a Ha MOHBI JJIEKTPOJIUTA.

SIBneHre AIeKTPOMarHUTHOM WHIYKITUH.

IIpaBumno JleHna.

3aBUCHUMOCTD DJICKTPOIABUKYIIECH CHIJIBI HHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBrieHNE CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3yuenne MarHuTHOTO TOJISI KATYIIKA C TOKOM.

HccnenoBanue 1eicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Paznes S. KosieOanus 1 BOJTHBI
Tema 1. Mexanuueckue u 31eKmMpoOMAZHUNHbIE KONCOAHUA
Konebarenbnas cucrema. CBoOOgHBIE MexaHHueckue KojeOanusa. [apmonuueckue
kosnebanus. Ilepuon, dactota, amrmumryna U ¢asza kosnebaHuid. IlpyXUHHBIH MasTHHK.
Marematuueckuii MasTHUK. YpaBHEHHME TapMOHHUYecKuX KoseOanuil. [IpeBpaiieHue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.



Konebarenbublii koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B UACATHHOM
KoJe0aTeJIbHOM KOHType. AHAJOTHS MEXAY MEXaHWYeCKUMH U  3JIEKTPOMArHUTHBIMU
konebanusmu. @opmyna Tomcona. 3akoH COXpaHEHUS SHEPTUU B UACATHLHOM KOJIeOaTEIHHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromuX KojeOaHUsAX. BBIHYXICHHbIE MeXaHHUECKUE KOJICOaHusI.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIeOaHUSI.

ITepemenHbIil Tok. CUHYCOMAIbHBIM NEPEMEHHBIM TOK. MOIIHOCTh NIEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. [IpomsBoacTBo, mepemgaya W NOTPEOJIEHUE SIEKTPUUECKONW HIHEPTHUU.
OKOJIOTMYECKUE PHUCKH TPU IPOU3BOACTBE 3JeKTpo3Hepruu. KymnbTypa wHcHoiab30BaHUs
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HHU.

TexHudyeckue yCTpOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: DSJIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue nmapaMeTpoB KojieOaTeIbHOW CUCTEMBI (PYKUHHBIN UM MaTeMaTUYeCKUI
MasITHHK).

HaGuroieHue 3aryxaronux KojJeOaHu.

HccnenoBanue CBONCTB BBIHYX/ICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuusorpaMmel — (3aBUCUMOCTH  CHJIBI  TOKAa HM  HANPSDKEHUsT OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJeOaHui.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KAaTYIIKd MHAYKTUBHOCTHU U
KOH/JIEHCATOopa.

Mopenb IMHUY 3JIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH NIEPUOA MAJIBIX KOJIe€OaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanne TmepeMEHHOr0 TOKa B I[ENM W3 IOCIEN0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

Mexanudeckue BOJIHBI, yclIoBUs pacnpocTpanenus. [lepuon. CkopocTs pacnpocTpaHeHHst
u JuHa BoOJHBL. [lomepeunbie W TpoOJOJibHBIE BOJHBL WHTepdepeHuuss u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3IY4YEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHrtanus BektopoB E, B, V B snexkrpomarautHOi BOJHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XeHHe, MpeloMIIeHue, Moispusanus, Aaudpakius, wuatepdepenius. CKOpocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3IeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaeHus. Paanonokanusi.

DNEeKTPOMarHUTHOE 3arps3HeHHE OKPYXKaroe cpebl.

TexHU4YecKHue YCTpPOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paJuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO0pa3oBaHue U pacIpoOCTpaHEHHE TIONEPEUHBIX U MPOJIO0THHBIX BOJH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmronenne oTpakeHus U IPEeTOMIICHUSI MEXaHUYECKUX BOJTH.

Habmronienue nntepdepeHny U AMPpakiuid MEXaHM4eCKUX BOJIH.



3BYKOBOH pE30HAHC.

Habnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH M YacTOTOMH
KOJICOAHUH.

HccnenoBanre CBOWCTB  AJIEKTPOMArHUTHBIX ~ BOJIH:  OTPa)KEHUE, MPEIOMIICHHE,
noJsipu3aus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOE pacIpOCTpaHEHUE CBETA B OHOPOIHOMN Cpelie.
JIyd cBera. ToYeUHBIN UCTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune M300pakeHUl B IJIOCKOM
3epKaje.

[Ipemomnenne cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomiieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yrosn MOJHOTO BHYTPEHHETO
OTpaKEHHUS.

Hucniepcus cBera. CiioxkHBIN cocTaB Oemoro ceta. LIBer.

Cobuparomue M paccewBaromue JHUH3bL. ToHKas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKasi CHiia TOHKON NUH3bL. [locTpoeHne n3o0paxeHuii B COOMPArOIIUX U PacCeUBAIOIINX
nuH3ax. PopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas onrtuka. Wurepdepennus cBera. KorepeHTHble HCTOYHUKH. Y CIOBHS
HaAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus cBera. [udpakuuonnas pemérka. YciaoBue HAOMIOIEHUS TJIaBHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMATHYECKOTO CBEeTa Ha NU(DPAKIIMOHHYIO PEIIETKY.

[Tonspu3zanus cBeTa.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE IPUMEHEHHE: OYKH, Jymna, (oToammnapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIeCKOI, BOJIOKOHHAS ONTHKA, AU(paKIMOHHAs
peméTKa, MOIAPOU/I.

Jlemoncmpayuu

[TpsimonuHeHOEe pacHpocTpaHEHHE, OTpakeHUWE U MpeloMieHue cBera. Onruuyeckue
npUOOPBHI.

[TonHOE BHYTpeHHEe oTpakeHne. MoJienb CBETOBOIa.

HccnenoBanne CBONCTB N300pakeHU B JTHH3AX.

Mopenn MEUKpOCKOIa, TEIECKOIIA.

HaGnronenue unrepdepeHunu caera.

Habmonenue nudpakiuu cera.

HaGnronenue nucrnepcuu cBeTa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenne nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

W3mepenue nokasarens IpeJoMIIeHUs CTEKIIa.

HccnenoBanre CBONCTB N300pakeHU B JTHH3AX.

Hab6nronenue aucnepcun cBera.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHH OTHOCHUTEILHOCTH
['paHuibl IPUMEHMMOCTH KIJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEIIFHOCTH: WHBAPUAHTHOCTh MOJYJSI CKOPOCTH CBe€Ta B BakKyyme, MPUHIUI
OTHOCHUTEJLHOCTH DUHINITEHA.
OTHOCUTENHHOCTh OJJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHH M COKpaIlleHNE JJIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTULIBI.
CBs13b MacChI C PHEPTUEH U UMITYIILCOM PEISTUBUCTCKOM YaCTUIIBI. JHEPTHS TIOKOSI.



Pazgen 7. KBantoBasi ¢pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lranka cBs3M sHEPruM POTOHA C €r0 YaCTOTOH. DHEPTUsS U UMITYJIbC
dortoHa.
OtkpeiTie u wucciaenaoBanue Qorodddexra. Omnbitet A. I. CromeroBa. 3aKOHBI
doroaddexra. Ypasuenue DitHmreitna aius pororpdexra. «Kpacnas rpanuna» porodddexra.
JaBnenue cBera. Onbitel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue YCTpoOIiCTBA M NpaKTHUECKOE NpUMEHeHHe: (poTosnemeHt, (OTOAATUHUK,
CoJTHEYHas OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®oT0o3ddeKT Ha YCTAaHOBKE C IIMHKOBOU TTACTUHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.
Conneuynas 6arapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopaa mo paccesHuto o -dactuil. Ilnanerapnas
mogens atoMa. Iloctymarel bopa. Usnyuenne u mornomenue GOTOHOB IpU MEPEXOAe aroma ¢
OJIHOTO YypOBHSA »HEpruu Ha Jpyroil. Buasl cnextpoB. CHeKkTp ypOBHEHl 3SHEpruu aroma
BOZIOpOAA.
Bonnoseie cBoiicTBa yactull. Bonubl ne bpoiinsa. KoprnyckynsipHO-BOJHOBOHM Ayaan3M.
CnoHTaHHOE U BBIHYKJIEHHOE U3JIyuEHUE.
TexHuueckue yCTpOICTBA M MPAKTUYECKOE NPUMEHEHHUE: CIEKTPAJIbHbIA aHaJINU3
(CTIeKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
OrnpezeneHne JIMHBI BOJIHBI Jla3epa.
Habmonenne nuHelyaThIX ClIEKTPOB U3ITyUEHUS.
Jlazep.
Yuenuueckuiui sxcnepumenm, n1abopamopnule pabomoi
HaOnroneHue nuHeyaToro crnekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTHI,  JOKa3bIBAIOIIME  CIIOKHOCTD CTPOEHHUSI  sjpa. OTtkpbITHE
paaroakTuBHOCTH. OnbITE Pezepdopaa nmo onpeneneHno cocraBa paaAuoakKTUBHOIO U3JIyUEHUS.
CsoiicTBa anbda-, 6eTa-, raMma-u3IydeHus. BnusHue pagnoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.
OtkpeiTue TpoTOHa W HeilTpoHa. Hyknonnas monens sinpa IeiizenGepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uznydeHue. 3aKoH
PaANOAaKTUBHOIO pacnaja.
OHeprus CBs3U HYKJIOHOB B sifpe. S aepHble cuiibl. Jledext maccsl sapa.
Snepusle peakuuu. [lenenue u CUHTES SIED.
Anepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M MHEepCHEKTHUBHI  SACPHOM
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI IACPHON SHEPTETHKU.
OneMeHTapHble YacTulbl. OTKPBITHE TO3UTPOHA.
MeTo1bI HAOMIOACHUS U PETUCTPAIIUHU DIIEMEHTAPHBIX YaCTHII.
dyHIaMEeHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoit KapTHHBI MUpA.
TexHuueckue ycTpolCTBa M MPAKTHUECKOE NPUMEHEHHE: 03UMETpP, KaMmepa BuibcoHa,
SJIEPHBIN peakTop, aTOMHast 6oM0a.
Jlemoncmpayuu
CUYéTunK MOHM3UPYIOIUX YACTHII.



Yuenuueckuiui sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB vacTuil (1o roToBeIM (poTorpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUZUKHU

Ortanbel pa3Butus acTpoHoMuu. llpukiiagHoe U MHUPOBO33pPEHUECKOE 3HAUYEHHUE
a4CTPOHOMHH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, INIAHEThI, UX BUAMMOE JBH)KCHUE.

Conneunas cucrema.

Connue. Conneuynass axTuBHOCTh. Mcrtounuk sHeprum ConHua u 3BE3A. 3BE3ABI, X
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpaMMa «CHEKTPalbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUISl 3BE3] TJIaBHOU
IOCIIeA0BaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoOBpeMEHHBIE IIPEACTABICHUS O
IIPOUCXOXKAECHNUHU U 3Botoluu CoslHLA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aukenne Connua B ['anaktuke. Tumbl
rajakTuk. Paguoranaktuky u kBazapbl. YEpHbIE ABIPHI B sAPax TANAKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
bonbuioro B3psiBa. PennkroBoe u3imyyeHue.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMHUH.

Yyenuueckue nabnrooenus

Habumronennss HEeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OIIpEJIeNICHUs MOJI0KEHHsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUYECKOW, COLMAIbHON U
THYECKOH cdepax OeATETbHOCTH YelIOBEeKa, poib M MecTo (U3UKH M aCTPOHOMHH B
COBPEMEHHOM HayyHOW KapTHHE MUpPA, pOJIb (QU3HUECKOW Teopurn B (OPMHPOBAHUU
IpEeJICTaBICHUN 0 PU3NYECKON KapTUHE MUPA, MECTO (PU3UUECKON KapTHHBI MUpa B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NPEACTABIECHUN O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce ocymliecTBIseTcs ¢ Y4ETOM
COJIep)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMu MaTeMaTWKH, OWOJIOTUH, XHMMHH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHME, HaydHbIM (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPHI M HX
IPOEKIMM HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOJAHBIE 3JEMEHTApHBIX (DYHKIIHIA,
MPU3HAKU TI0J100MS TPEYTOJIbHUKOB, OIIPEIEICHNE TUIOIAIU IUIOCKUX QUTyp U 00BbEMa Te.

buonoeusn: snextpuyeckue SBIEHUS B JKMBOM mHpupoje, KojeOaTenbHbIE IBIKEHUS B
KUBOW MpUPOJE, ONTHUYECKHE SBJICHHS B JKUBOM Npupoje, AEWCTBUE paJMallud Ha >KUBbHIE
OpraHU3MBl.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYJ, KpHUCTalIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOI
MIOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: TUHUU DIEKTpOIEpeiad, TeHEPaTOp MEPEMEHHOr0 TOKa, 3JIEKTPOBUTATEb,
UHAYKIMOHHAsT TeYb, pajap, paJuoNpHEMHUK, TeJNEeBHU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
DJIEeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM KoauuecTtBO
Ne i/ (undposbie)
NPorpamMMbl 4acoB
o0pa3oBaTe/ibHbIE
pecypchbl
Paznen 1. DUZUKA U METOJIbI HAYYHOI'O ITIO3HAHMU S
11 ®du3uKa 1 METOJbl HAYYHOT'O 5 bu6mmoreka [IOK
' IMO3HAHUSA https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 2
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kuremaruxa ° https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
2.2 Hunamika ! https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 bubmorexa LIOK
' https://m.edsoo.ru/7f41bf72
Utoro no pazneny 18

Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJUHAMU

KA

31 OCHOBBI MOJIEKYJISIPHO- 9 bubnnoreka [JOK
' KHHETUYCCKOW TeOpUn https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
32 OCHOBbI TEPMOAMHAMHKH 10 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BEIIECTBA. 5 bu6mmoreka [IOK
' da30BBIC IEPEXO,IBI https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 24
Pasznen 4. JIEKTPOANHAMMUKA
bu6nmoreka [JOK
41 DeKTpoCTaTHKA 10 https://m.edsoo.ru/7f41bf72
4.7 IToCTOSTHHBIN DIIEKTPUYECKUM TOK. 12 bubnuoreka [IOK
' Toku B pa3smU9HBIX cpeax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
Pemenue 3a1a4, KOHTPOJIbHBIE PAOOTHI 2
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11 KUIIACC

JJIeKTPOHHbIE
KoanuecTBO
(uudgposrbie)
Ne n/m HanmenoBaHmue pa3jiesioB U TeM 4acoB
oOpa3oBaTeJibHbIE
NMPorpamMmbl
pecypchl
Paznen 1. 9JIEKTPOJIMHAMMUKA
11 MaruutHoe noJsie. JIeKTpOMarHuTHast 11 bubnuorexa [IOK
' WH]TKLIUS https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 11
Pasznen 2. KOJTEBAHUS 1 BOJIHbBI
21 MexaHu4ecKHUe U 3JIEKTPOMarHuTHbIE 9 bubnuorexa [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKue U dJIEKTPOMArHUTHBIE 5 Bu6muotexa [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bubnunoreka LIOK
2.3 Onruka 10 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24
Pa3zgea 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
31 OCHOBBI CIEUATIBHON TE€OpUU 4 bu6nmorexa LIOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3zgea 4. KBAHTOBASI ®U3UKA
. bubmuoreka [IOK
4.1 DJeMeHTHl KBAHTOBOM ONTUKU 6 hitps://m.edso0.ru/7f41c97¢
bu6nunorexa LIOK
4.2 Crpoerue aroma 4 https://m.edsoo.ru/7f41c97c
bu6mmoteka IIOK
4.3 ATOMHOE A7IpO S https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15

Pasnea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH

51 DJIeMEHTHI aCTPOHOMUU U 7 bubmuoreka [IOK
acTpou3uKu https://m.edsoo.ru/7f41c97c
Uroro no pazneny 7
Pa3nen 6. OFOBIIAIOIIEE IOBTOPEHUE
6.1 Obodmaiomee nosTopenne 4 ﬁtptlgsjipll/(:nT.e;jasi%ﬂf41c97c
Hroro no paszneny 4
Pemenue 3a1a4, KOHTPOJIBHBIE PAOOTHI 3
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