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IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoOBHE CpeIHEro oO0mmero odpazoBaHUs
(0a30BBIi  ypOBEHb) JODKHO  OOECHEUYUTh  JOCTHXKEHHE  CICAYIOIUX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3ybTaThl OCBOCHUSA yueOHOro mpeamera «DPu3nKa» AOHKHBI OTPaKaTb
TOTOBHOCTb M CHOCOOHOCTH OOYYarOLIUXCsS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHCTEMON IICHHOCTHBIX OpPHEHTAIMi, TO3WUTHBHBIX BHYTPCHHHX
yOeXKIIEHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOINECTBa,
pacIIMpeHue KU3HEHHOI'O OIbITa M ONIBITA JESITEIBHOCTH B IPOLIECCE PEATU3alUid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O YJIeHa POCCUICKOTO OOIIECTBA;

NPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHYECKHX M JIEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NIESTEIBHOCTh B HMHTEpECax TI'Pa)XIaHCKOTO OOIIeCcTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHE B3aWMOJICHCTBOBATh C COIMAJIHHBIMH HHCTUTYTAMH B COOTBETCTBHH C WX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTapPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaT1aHCKON UIACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSM POCCHUMCKHUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBEICHUS;

CHOCOOHOCTH OIIEHWBATh CHTYAlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEGHHOCTH, B TOM YHCIIE B ICATEIHLHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOLICHHE K MUPY, BKIIIOYask 3CTETUKY HAYYHOTO TBOPYECTBA, MIPUCYIIETO
buznueckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEeC K pa3iuuHbiM chepam NpodecCHOHATbHOW JEesTeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOH, YMEHHME COBEpIIaTh OCO3HAHHBIH BBHIOOP Oymaymien
npodeccruu 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

TOTOBHOCTb M CIIOCOOHOCTH K 0OPa30BaHHIO M CaMOOOpa3oBaHMIO B 001acTH (M3MKU Ha
MPOTSKEHUU BCEU KU3HU,



6) IKOIOrHYeCKOr0 BOCTIUTAHMSA:

c(OPMHPOBAHHOCTh AKOJOTHMYECKOW KYJIBTYpHl, OCO3HAHHE TIJI00AJBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIAHUPOBAHUE M OCYUIECTBIICHUE JIEHCTBUI B OKPYXAIOUIEH Cpele HAa OCHOBE 3HAHMUS
L[eJIe YCTOMYMBOIO Pa3BUTHI YEIIOBEYECTBA;

pacuIMpeHre OmblTa JEATEIbHOCTH 3KOJIOIMYECKOM HalpaBIEHHOCTH HAa OCHOBE
UMEOIIUXCcs 3HaHUi 110 (u3uke;

7) HEHHOCTH HAYYHOT'O TIO3HAHMS:

Cc(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HAHME IICHHOCTU HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOIECCE U3YUEHUS (PU3UKHU
OCYIIECTBIISITh MIPOCKTHYIO U UCCIIEOBATEIBCKYIO NESITEIbHOCTh HHINBHUIYya IbHO U B TPYTIIIE.

METAINPEAMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHBbIE YHHMBepCcAIbHbIe y4eOHbIe AeiicTBUS
Ba3oBble jloruueckue AeiicTBUs:

CaMOCTOATENIbHO (OPMYJIMPOBATh M aKTyaJIM3UPOBaTh IpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIPEAEIATh LENU JeSTEIbHOCTH, 331aBaTh apaMeTpPbl U KPUTEPUH UX TOCTUIKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3MUYECKHX SIBICHUSX;

pa3pabaTbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHAIN3a UMEIOIINXCS MaTepHUaTbHBIX
U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B [JESATEIBHOCTb, OLICHUBAaTh COOTBETCTBUE PE3YJIBTATOB LENSM,
OLICHMBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBaTh W BBIIOJHATH DPAa0OTy B YCIOBUSAX pPEAJbHOrO, BHUPTYaJbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.
ba3oBble uccienoBareibckue 1eiCTBUSA:

BJIa/IETh HAyYHOW TEPMMHOJIOTMEW, KIIOYEBBIMU NOHATUAMHU W MeTOoAaMH (pU3muecKoin
HayKH;

BJIaJIETh HAaBBIKAMU y4eOHO-MCCIIEJOBATEIbCKOM U MPOEKTHON NeATeNbHOCTH B 00JacTh
(bu3uKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITETIbHOMY IOMCKY METOOB peleHHs 3a71a4
($u3uUecKoro conepkaHus, IPUMEHEHHUIO Pa3JIMYHbIX METO/I0B MIO3HAHMS,

BIAJIETh BHJIAMHU JEATEIBHOCTH IO IMOJYYEHHMIO HOBOTO 3HAHMS, €r0 WHTEPIPETALNH,
npeoOpa3oBaHNI0 M NPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHCIE MpH
CO3/1aHUU Y4EOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH MPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUTAThH
TUNOTe3y €€ pelleHMs, HaXOOuUTh AapryMEHThl JUIsl JI0Ka3aTelbCTBAa CBOUX YTBEP)KJIECHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

QHAIN3UPOBATh TOJYYEHHBIE B XOJE PpEUICHMs 3aJaud pPe3yibTaTbl, KPUTHUECKU
OLICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (POpPMYyTUpPOBaTH COOCTBEHHBIE 3aJjaud B 00pa30BATENbHOI JEATENBHOCTH, B
TOM YHCJI€ IPU U3YUEHUH (PUBHKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIHN OIBIT;
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YMETb IIEPEHOCUTh 3HAHUSA MO PU3UKE B IPAKTHUECKYIO 00IaCTh XKU3HEACATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001aCTei;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTHHAIbHbIE MOAX0Abl U PELICHHUS;

CTaBUTH NPOOJIEMBI U 33]]a4H, JOITYCKAIOIIUE aJIbTePHATUBHBIC PELICHHUS.

Pabora ¢ unopmanmeii:

BJIAJICTh HaBbIKAMH MNOJY4YeHUs MHGOpMAIUK (PU3NUYECKOTO COJEPKAHUSA U3 MCTOUHUKOB
pasHbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIIATH IIOMCK, aHajiu3, CHUCTEMATU3ALUI0 U
MHTEpIpeTalyio HHPOPMALIUU PAa3IMUHBIX BUJIOB U (OPM IMIPEJICTABICHHUS,

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTIOJIB30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJOTHH B
pPELIEHUN KOTHUTUBHBIX, KOMMYHMKAaTUBHBIX M OpPraHU3allMOHHBIX 33Ja4 C COOJIIOJIEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MMaCHOCTH, THTHEHBI, PECypcoCcOepEeKeHus], TPABOBBIX U
ATHYECKHX HOPM, HOPM WH(POPMAIIMOHHOH 0€301acHOCTH;

CO3/1aBaThb TEKCThl (DU3UYECKOIO COJAEPKAaHUS B pa3IMYHbIX (opmarax ¢ Yy4EToMm
Ha3HaueHUs MHPOpPMALMU U LEJIEBOM ayAUTOpUM, BBIOMpas ONTUMalbHYIO (Qopmy
IPECTaBICHUS U BU3yalIU3alllu.

KoMMmyHukaTHBHBIE YHHBepcaJIbHble YueOHbIe 1elCTBUSA:

OCYILIECTBIIATh OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEILHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IMKTHI;

Pa3BEPHYTO M JIOTMYHO M3JaraTb CBOIO TOYKY 3pEHHUs C HCIIOJIb30BAHMEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U MCII0JIb30BaTh IPEUMYIIECTBA KOMAHIHOW ¥ UHIAMBHUIyalbHON paboThI;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUN € y4y€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KIOr'0 YJI€Ha KOJUIEKTUBA;

IPUHUMATh LEIU COBMECTHOM JEATECIBHOCTH, OpPraHU30BBIBATL M KOOPAUHUPOBATH
JIEUCTBUSA MO €€ TOCTUIKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACHPENCNISATh POIU C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHON pabOThI;

OILICHMBATh KayeCTBO CBOETO BKJIAJa M KaXK/I0TO YYacTHHKAa KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeajlaraTb HOBBIE IIPOEKTHI, OLICHWBATh MACHU C MO3ULUUU HOBHU3HBI, OPUTMHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh ITO3UTUBHOE CTPATETHYECKOE IIOBEACHUE B PA3JIMUHBIX CHUTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1€ CTBUS
Camoopranusaunus:

CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATEIBHYIO NESATEIBHOCTh B 00JacTH (DU3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHUs] PacUE€THBIX M KAueCTBEHHBIX 3ajad, IJIaH
BBITIOJTHEHHS] TMPAKTUYECKOW paboThl ¢ Yy4ETOM UMEIONINXCS PECypCcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JlaBaTh OIIEHKY HOBBIM CUTYallHUsIM;

pacIMpsTh paMKH y4eOHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUIH;
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JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MIPHOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHPOBAHUIO U MPOSABICHHUIO JSPYAULIUU B 00JacTu (U3MKH,
MOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBII YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUSM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEIISIM;

BJIQ/IETh HaBBIKAMH [MO3HABATEJIbHON pe(IeKCUU KaK OCO3HAHUS COBEPILAEMBbIX JeUCTBUN
Y MBICIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

UCTIOJIb30BaTh MPUEMBI pedIIeKCHUH TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

MPUHUMATH ce0sl, MOHNUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3E PE3YNIbTaTOB AEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B nporiecce 1O0CTHXEHUSI TUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MIPOTrPAMMBI IO (hU3HMKE AJIs
YPOBHSI CpeHEro o0IIero oOpa3oBaHUsl y O00yUYaIOIIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
UHTEJJIEKT, MPEANoaraoiui coOpMUpPOBaHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

caMOpEeryJIupOBaHHUs, BKJTIOUYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHHUE, CIIOCOOHOCTH aJalTHPOBATHCS K 3MOIMOHAIBHBIM
M3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEN MOTHBAllMM, BKJIIOYAIOIIEH CTPEMJIEHHWE K JOCTH)KEHHIO LIENIM U YCHEXY,
ONTHMH3M, HHULIMATUBHOCTh, YMEHUE EHCTBOBATH UCXOMS U3 CBOUX BO3MOYKHOCTEH;

AMIATHM, BKIIIOYAIOUIEH CIOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSHUE JIPYIHX,
YUUTBIBATh €r0 MPH OCYIECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBICTPAaWBAaTh OTHOIICHUS C APYTUMU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTbh KOHQIUKTHI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy oOyuenust B 10 Kiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb chOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHHI:

JEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTo (U3UKU B (OPMHUPOBAHUU COBPEMEHHOMU
HAay4YHOM KapTUHBI MHpA, B PAa3BUTUH COBPEMEHHON TEXHUKH W TEXHOJOTHH, B NMPAKTUYECKON
JIeITEILHOCTH JIIOACH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YUEHHBIX (PU3MUECKUX MOJEJel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOMIOTHO TBEPIOE TEJO, MACANbHBIM Ta3, MOJEIU
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUECUHBIH DJIEKTPUUECKHUM 3aps] NPU PELICHUU
du3nUeckux 3anay;

pacnio3HaBaTh (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AIIEKTPOJMHAMUKHU:
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pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE BH)KEHUE, CBOOOJHOE TaJeHuEe Tell,
JIBUKCHHE 10 OKPY)XHOCTH, WHEpIUs, B3auMojeiictBue Tten, auddysus, OpoyHOBCKOE
JBI)KEHUE, CTPOCHHUE >KUAKOCTeH M TBEPIBIX TN, M3MEHEHHE 00bEMa Tell MpU HarpeBaHHH
(oxJ1aX/1€HNHN), TEIJIOBOE PAaBHOBECUE, NCIIAPEHUE, KOHIEHCALUS, [JIABJICHUE, KPUCTAILIIMN3aLus,
KHUIIEHUE, BJIAKHOCTb BO3/lyXa, IOBBIIICHUE JABJICHUS Ta3a IPU €r0 HArpeBaHUM B 3aKPbITOM
cocyJlie, CBA3b MEXIYy IapaMeTpaMu COCTOSIHMS Ta3a B H30MPOLECCax, dSJIEKTpU3alus Tel,
B3aUMO/ICHICTBUE 3aPsI0B;

ONKCHIBATh MEXAHUYECKOE JIBIKEHUE, UCHOJb3ys (M3MUECKHUE BEITUYMHBI: KOOpAMHATA,
yTh, NEPEMEILIECHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJIa, UMITYJbC Teja, KMHETHYeCKas
SHEprus, MOTEHIMAJIbHAs SHEPrHs, MEXaHWdyeckas paboTa, MeXaHHYecKas MOIIHOCTh; NpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (PUIUYECKUN CMBICH HCIOIB3YEMbIX BEIHYUH, HX
0003HAUEHHSI ¥ €JJMHULIBI, HAXOJUTH (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PH3HUECKYIO BEIUYHHY
C IpyTUMU BEJIMYUHAMU;

ONUCHIBATh HW3Y4YEHHBIE TEIUIOBBICE CBOWCTBA TEI M TEIUIOBBIE SIBICHUS, HCIOJIb3Ys
dbusznyeckue BEJIMYMHBI: JaBIIEHUWE Ta3a, TEeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XA0THUYECKOT0 JBMKEHUS MOJIEKYJ, CpPEAHEKBAJApaTU4YHAsi CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprusi, padora ra3a, Kod(GUIHEHT MOJIE3HOTO JIEHCTBUS TEIJIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3MUYECKHI CMBICI HCIIOJIB3yEMbIX BEIUYHH,
uX OOO3HAYCHHS W EIWHUIBI, HAXOAUTH (POPMYIbI, CBS3BIBAIOIIME JAHHYIO (PH3UYECKYIO
BEJIMYUHY C APYTUMHU BETUUYUHAM;

ONMCHIBATh HU3YYEHHbIE JJIEKTPUUECKHUE CBOWCTBA BEILECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCHONB3YS (UBNYECKUE BEIUYUHBI: AJIEKTPUUYECKUN 3apsill, dIEKTPHUUECKoe TMoJe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIOJIB3YEMbIX BEIMYUH, UX OOO3HAuUeHHs M EIUHMIIBI;
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BETHUUHAMU;

aHaAJTM3UPOBaTh (PU3MUYECKHE MPOLECChl U SIBIECHUS, UCHOJb3Yd (PU3NYECKHE 3aKOHBI M
NPUHUMUIBL: 3aKOH BcemupHoro tarotenus, I, II u III 3akonsl HproTOHA, 3aKOH CoxXpaHEHUs
MEXaHUYECKOIN dHEpruu, 3aKOH COXPaHEHUs UMITYJIbCa, IPUHIUI CYNEPIIO3ULIMN CUJI, IPUHIIUI
paBHONpPaBUs MHEPLUATIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KUHETHUECKYIO TEOPHIO CTPOCHHUS
BEIIECTBA, Ta30Bbl€ 3aKOHBI, CBSA3b CpEelIHEH KWHETUYECKOW HHEPrHMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIiepaTypol, MepBbI 3aKOH TEPMOJMHAMMKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOrO 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BBIPaKEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX O€30MacCHOrO MCIIOIb30BaHUS B TIOBCEAHEBHON KU3HU;

BBITMOJHATh JKCIIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM W MPOLECCOB C
UCIIOJIb30BAaHWEM TMPSAMBIX U KOCBEHHBIX H3MEpEHUd, TMpu 3TOM  (POpMYIHpPOBaTh
npobnemMy/3ajady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, TPOBOIUTH ONBIT U (HOPMYIUPOBATH BBIBOBI;

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UUECKUX BEJIWYHMH, INPH ITOM
BBIOMpPATh ONTHUMAJBHBII CIIOCOO W3MEPEHUsT M HCHOJIb30BAaTh HM3BECTHBIE METOIbl OLEHKHU
MOTPELIHOCTEN U3MEPEHUN;

HCCIIEIOBaTh 3aBUCUMOCTH MEXIYy (QHU3NYECKUMHU BEIMUYMHAMU C HCIOJIb30BaHUEM
OpSIMBIX U3MEPEHM, MpPH 3TOM KOHCTPYHpPOBaTh YCTAHOBKY, (UKCHPOBATh PpPE3YNIbTaThI
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HOJy4EHHOM 3aBUCUMOCTH (PU3MUYECKUX BEIMUYUH B BUJAE TaOIMIl U IrpauKOB, I€1aTh BBIBOJbI
10 pe3yJbTaTaM UCCIIEI0BaHNUS;

coOmoiaTh npaBuia 0€30MacHOro TpyAa NpPU TPOBEICHHHM HCCIEAOBAHMM B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-MCCIENOBATEIbCKOW M  IMPOEKTHOM JEATEIILHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aO0paTopHOro 000pyJOBAHUS;

pewath pacu€THble 3aJaud C SIBHO 3aJaHHOM (u3MuecKkod MOJENbI0, HCIONb3Ys
(bu3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a yCIOBMS 337a4l BIOUPATh (PU3MUECKYIO
MOJIeJIb, BBIACNATh (U3NYECKHE BEIUYMHBI M (OPMYJbl, HEOOXOIMMbIE JUIsl €€ pEeLIeHHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HaUeHUsI (PU3MUEeCKON BEINUHHBI,

pemath KayecTBEHHBIC 33/1a4M: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUMBYIO IIECTIOUKY
paccyXKIeHUH C ONIOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUYECKHE SBICHUS,

UCTIONB30BaTh TPH PEHICHHHM YYEeOHBIX 3aJad  COBpPEMEHHbIE HMH(OPMAIMOHHBIC
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHWS, MHTEPIIPETAMH U TPEICTaBICHUS y4eOHOH W
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOIYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKH
aHaAJIM3UPOBATh M10JIy4aeMyto HH(POPMALIUIO;

IPUBOJUTH MPUMEPBl BKJIAJa POCCUICKUX M 3apyOEKHBIX y4EHBIX-(HU3MKOB B pa3BUTHE
HayKH, 00bACHEHHE IPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIOJIB30BAaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HH IS
obecrieyeHns O€30MACHOCTH MPH 0OpaIeHNH ¢ MPUOOPaMH U TEXHUUIECKUMHU YCTPOUCTBAMH, IS
COXpaHEHHUsI 3/10pOBbs U COOJIIO/IEHNS HOPM IKOJIOTHYECKOTO MOBEACHMS B OKpY’KaIoLel cpee;

paboTatk B TpyIIIe C BHITOTHEHUEM PAa3TUYHBIX COIUATBHBIX POJIEH, MITAaHUPOBATh paboTy
IpYyNIbl, palMOHAIBHO paclpelneNniarTh O0Os3aHHOCTM M IIJIAHUPOBaTh JAEATENBbHOCTh B
HECTAaHJAPTHBIX CUTYallUsX, aJIeKBaTHO OLIEHMBATh BKJAJ KaXKJIOTO W3 YYaCTHHUKOB TPYIIBI B
peleHne paccMaTpruBaeMoil MpooIIeMBl.

K konmy oOyuenust B 11 kiacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEeMOHCTPHPOBATh HA TPUMEpax polib U MecTo (GU3NKUA B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHMpA, B PAa3BUTUH COBPEMEHHON TEXHUKH M TEXHOJOTHH, B IPAKTUYECKON
NeSITeTLHOCTH JIFO/IEH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKON KapTHHBI MUPA;

YYUTHIBATh TPAHHUIBI TIPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJENeH: TOYECUHBIH
AIIEKTPUYECKUI 3apsija, JIyd CBeTa, TOYEUHBIH HCTOYHUK CBeTa, fAepHas MOJENb aToMa,
HYKJIOHHAs1 MOZIESTb aTOMHOT0 s1/ipa MU pelieHnH GU3NIECKUX 3a/1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (MIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKN U KBAaHTOBOM (DM3MKU: DJIEKTPUYECKasi MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MarHUTHOE JCWCTBUS TOKA, B3aMMOJCHCTBHE MAarHUTOB, JJIEKTPOMAarHUTHAs
WHIYKIWS, JCHCTBHE MAarHUTHOTO TOJS HAa MPOBOJHUK C TOKOM U JBIDKYIIUHCS 3apsil,
AIIEKTPOMArHUTHBIE KOJICOaHUS ¥ BOJHBI, IPSMOJIMHEHHOE pacIpOoCTpaHEHUE CBETa, OTPAKEHHE,
npejoMiieHue, WHTepdepeHus, IUpaknus W TOJSApU3alUs CBeTa, JHUCIEPCUST CBETa,
dorornekrpudeckuit 3¢pdext (pororddekr), cCBeToBOE NaBleHUE, BOSHUKHOBEHUE TUHEIYATOr0
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs U UCKYCCTBEHHAs! PaliOAKTUBHOCTb;

OINKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPEJ) M IJNEKTPOMArHUTHBIE SBJICHUS (IIPOLIECCHI),
UCTONB3Yysl (U3NYECKHE BEJIUYMHBL: DIIEKTPUUYECKHM 3apsijl, Ccujla TOKa, 3JIEKTPUUYECKOe
HaInpsKEeHUe, 3JIEKTPUUECKOE CONPOTUBIICHNE, Pa3HOCTh IOTEHIIMAIOB, JEKTPOABIUKYILAs CHIIA,
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paboTa TOKa, MHAYKLHMS MarHUTHOTO mMojs, cwia Awmmepa, cuwia JlopeHia, MHIyKTUBHOCTb
KaTyIIKH, SHEPTHs AJIEKTPUYECKOrO0 M MAarHUTHOTO TOJEW, MEepPHOJ W 4YacToTa KoyieOaHuid B
K0JIeOaTeIbHOM KOHTYpE, 3apsi/l U CHja TOKa B MPOILECCe TAPMOHMUYECKUX DIICKTPOMATrHUTHBIX
Kosie0aHui, (POKYCHOE pacCTOSIHUE M ONTHYECKas CWJa JIMH3BI, MPU ONHCAHUU TPABHILHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOIB3YEMbIX BEIMYHH, WX O00O3HAuUCHHUS W EAMHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

ONKCHIBATh M3yYCHHBbIE KBAHTOBBIC SBJICHHS W TPOLECCHI, HCIONB3Ys (U3HUECKUE
BEJIMUMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIIMHA BOJHBI M 4YacTOTa CBETa, SHEPTUs U
UMIyabC (OTOHA, MEpPHOJ] MOJypaclajaa, SHEPTrUs CBSI3UM AaTOMHBIX sjIep, NPU ONHUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3MUECKUI CMBICI HCIOJIB3YEMbIX BEJIMYMH, MX O003HAUYEHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIJIbI, CBSI3BIBAIOIINE NAHHYIO (DPU3HUECKYI0O BEIWYHHY C JIPYTHMMHU
BEJIMYMHAMH, BBIYHCIISTH 3HAYCHNE (PH3UUECKON BEITMYHHEI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, WCHOIB3ysd (U3NYECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TOCJENOBAaTEIIBHOTO W MapajUleIbHOTO  COCTUHEHUS
NPOBOAHMKOB, 3akoH JDkoyns—JIeHna, 3akoH AIEKTPOMArHUTHOM HMHIYKIUHU, 3aKOH
NPSIMOJIMHEHHOTO PAacHpOCTPAaHEHUSI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI IPETOMIICHUS
cBeTa, ypaBHeHHEe OWHITeHHa I GoTodddeKTa, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXpaHEHHMsI HMIYJIbCa, 3aKOH COXPAHEHHUS JJICKTPUYECKOTO 3apsia, 3aKOH COXpaHCHHs
MaccoBOTO 4YHCJIa, MOCTynarel bopa, 3aKOH paguoakTUBHOTO pacmajaa, MpH STOM pPa3IUYaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIPAKEHUE W YCIOBHS (TPaHUIIBL,
00jacTu) IPUMEHUMOCTH;

OTIpEIeNIATh HAaIpaBJIEHWE BEKTOpAa MHAYKIMM MAarHUTHOTO IOJIS MPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenia;

CTPOUTH M OIMCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€pPKaJloM, TOHKOH JIMH30M;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX W KOCBEHHBIX U3MEpPEHUWil: mpu 3ToM  (QOpMYIHpOBaTh
npoOnemMy/3ajady W TUMOTE3y y4yeOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
NPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BBIBOKI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE W3MEPEHUS (QHU3UYECKUX BEJIWYHH, IMPH ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUsT M WCIOJh30BAaTh HM3BECTHBIE METOJBI OLEHKH
MOIPEIIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM MPSIMBIX W3MEPEHUI:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBATh PE3YNbTaThl MOJYYEHHOH 3aBHCUMOCTH
bu3nYeCKUX BENIWYMH B BHAE TaOMUI] M TpauKOB, [e1aTh BBIBOABI MO pe3yabTaTaMm
UCCIICIOBAHMS,

coOmoaTh TMpaBmia 0€301MacHOTO TpyAa TPU TPOBEICHHH HWCCIEAOBAaHUH B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENOBATEILCKOW M  IMPOEKTHOW JIEATENIbHOCTH C
HCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONCTB U J1aOOpaTOPHOTo 000PYAOBAHMUS;

pemiath pacu€THble 3aJaud C SIBHO 3aJJaHHOM (PU3MUECKOW MOJENbI0, HCIONb3Ys
dbuznyecKkue 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/laydl BEIOUpATh (PU3UUECKYIO
MO/JIeNIb, BBIACNATh (PU3NYECKHE BEIUYMHBI M (POPMYIbI, HEOOXOAMMBIE Ui €€ pelIeHHMS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUeCcKON BEIMUHHBI,

peliaTh KayecTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO LIEMOUYKY
paccyXJIeHUM ¢ ONOpoi Ha U3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHMUS;
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UCIONIb30BAaTh MPU pElIeHWH Y4YeOHbIX 3aJad COBPEMEHHble HH()OpPMAIOHHBIE
TEXHOJIOTUM Ui TIOMCKA, CTPYKTYPHPOBAaHUS, MHTEPIPETAMH U TPEICTaBICHHUS y4eOHOH u
HAYYHO-TIOMYJISIPHOH HMH(OpMAIMK, NOJYYCHHOM W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHAJM3UPOBAThH MOJTy4aeMylo HH(POPMAIIHUIO;

OOBSICHATH IPUHIUIIBI ICHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCIIOBUS UX 0€30MacHOr0 UCHOIb30BaHUS B TIOBCETHEBHOM KU3HU;

PUBOJUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOEKHBIX y4EHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bACHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCIOJIb30BAaTh TEOPETHUECKUE 3HAHMUA 10 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAIICHUHN C TPHOOpAMH U TEXHHUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3]I0POBbsI U COOIIOJICHHS HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTatk B TpyIIIe C BHITOJHEHUEM PA3IUYHBIX COIUATBHBIX POJIEH, MITAaHUPOBATh paboTy
TPYIIbI, PalMOHAIBFHO pAaclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JIEATENLHOCTh B
HECTAaHJAPTHBIX CUTYalMSX, aJl€KBaTHO OLIEHMBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB IPYIIIbI B
peleHne paccMaTpuBaeMoOi IPOOIEMBI.

COJAEPKAHUE OBYYEHUA

10 KJIACC
Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUS

®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUS OKpYyXkaromero mupa. Ponb
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS PUPOABL. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (pusmdeckux siBJIeHH U nporeccoB. Hayunbsie runores3sl. dusznueckue
3aKOHBI ¥ TeOpUU. [ paHHIIbl MPUMEHUMOCTH (HU3HUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.

Ponp u mecro ¢usuku B (HOpPMHUPOBAHMM COBPEMEHHOW HAyYyHOW KapTUHBI MHUpPaA, B
MPaKTUYECKOU NeATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanorosbie U U(POBBIE U3MEPUTEIHHBIE TPUOOPHI, KOMITBIOTEPHBIC TATUNKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTH MEXaHWYECKOro JBrkeHus. Cucrema
orcué€ra. Tpaekropus.

[lepemenienue, ckoOpocTh (CpenHsisi CKOPOCTb, MIHOBEHHAasi CKOPOCTb) U YCKOpEHHE
MaTepualbHOM TOUKH, UX MPOEKIIMU HA OCU cUCTeMbl KoopAuHaT. CloKeHHe NepeMelleHU u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIUMHEHHOE IBWKeHHe. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHIS MaTEPHAIbHONW TOYKU OT BPEMEHH.

CBoOoaHOE majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiinoe naBmxeHue. J[[BUkeHHE MaTepUalbHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM IO MOAYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JMHEHHas ckopocTh. Ilepuon u
gactoTa oopanienus. L{eHTpocTpeMUuTenbHOe yCKOPEHHE.

TexHuuyeckue yCTpoMCTBA M MPAKTHUUECKOE NPUMEHEHUE: CHUJOMETp, JBH)XEHHUE
CHaps0B, LICTIHbIE U PEMEHHBIE NTEpEIadH.

Jlemoncmpayuu



Mopenb cucteMbl 0TCUETA, MILTIOCTPALIAS] KHHEMAaTHYECKUX XapaKTEPUCTHK ABUKEHHUS.

[IpeoOpazoBanue NBUKEHHI C UCTIOIb30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne aBM>XeHUS Teja, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yCKopeHus CBOOOIHOTO MaACHHUS.

HamnpaBneHnue CKOpoCTH MpU ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHnne HepaBHOMEPHOTO JIBHXKEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIEHHMSI  MEXIYy — MYTAMH,  [POWJCHHBIMH  TEJIOM  3a
MOCJIEA0OBATEIbHBIE PAaBHBIE NPOMEXKYTKH BPEMEHHM IIPU PABHOYCKOPEHHOM JIBUKEHHH C
HayaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuyenue ABMKEHUS MIAPUKA B BA3KOU KUIKOCTH.

N3yuenune aBuxeHus Teiaa, OpOIIeHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Tpunumn otHocuTenbHOCTH ['anmuies. [lepBoiii 3akoH HetoTona. MHEpInaibHBIE CUCTEMBI
oTcUéra.

Macca Ttena. Cwuna. Ilpununun cynepno3uuuu cui. Btopoit 3akon HeroTona s
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH Hpr0TOHA [1711 MaTepraibHbIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenune. Bunapl Tpenust (mokosi, ckoyibkenus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBbXKEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIeHUS
NP ABUKEHUH TeJla B )KUIKOCTH WM rase.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHE aOCOTIOTHO TBEPIOTO TENa.

MOMEHT Cubl OTHOCUTENBHO OCH BpauieHus. l[lnedo cuibl. YciioBus paBHOBECHs
TBEPAOrO TENA.

TexHuYecKkne YCTPOMCTBA M NPAKTHYECKOE MPUMEHEHUE: NOAIIMIHUKYN, JIBUKCHHE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBieHne nHEpLHH.

CpaBHeHHME MacC B3aUMOJIEHCTBYIOIIUX TEN.

Bropoii 3akoH HerotoHa.

N3mepenue cuil.

CroxeHue CHil.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT J€(POPMAIIHH.

HesecomocTs. Bec Tena nmpu ycKOpeHHOM MOIBEME U TAJICHUU.

CpaBHEHHE CUJI TPEHUS MOKOSI, KAYEHHS U CKOJIbKECHHUSI.

VYcnoBus paBHOBecUs TBEpAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3ydeHue ABMKEHUS OpycKa MO HAKIIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIMX B IPYKUHE U PE3NHOBOM
oOpasiie, oT ux aedopMaruu.

HccenenoBanue ycaoBuil paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALLEHHUS.

Tema 3. 3aKoHbl cCOXpanenusn 6 mexanuke
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Hmnynbc MaTtepruanbHOM TOUKH (Teaa), CUCTEMBl MaTepHaIbHbIX TOYEK. MIMITyIbC CHIIBL U
M3MEHEHHUE UMITYJIbca Teja. 3aKOH COXPAaHEHUs UMITyJIbca. PeakTHBHOE IBUKEHUE.

Pabora cunbl. MOIHOCTB CHJIBL.

Kunernueckast sHeprus marepuaibHON TOUKU. Teopema 00 M3MEHEHMHM KUHETUYECKOM
JHEPIUH.

[TorennuanbHas sHeprusd. [loTeHumanbHas sHEprus yrnpyro 1eGopMupoOBaHHOMN NPYKUHBI.
[TorennuanbHas sHEprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble ¥ HEMOTEHLHUANbHbIE CHIIbL. CBA3b pabOThl HENOTEHIMAJIbHBIX CHII C
MU3MEHEHHUEM MEXaHNYECKOW SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW YHEPTUU.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCcTpOMCTBAa U IPAKTHUYECKOE IPUMEHEHME: BOJOMET, KONEP, MPYKUHHBII
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

[Tepexon moTeHIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHrne aOCOJIOTHO HEYNPYroro yjapa € IOMOILIBIO JBYX OJMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsA3M pabOThl CUJIbl C M3MEHEHHMEM MEXAaHWYECKOW SHEpPruu Teja Ha
IIPUMEPE PACTSIKEHUSI PE3UHOBOTO JKI'yTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOU Meopul

OcHOBHBIE TIOJIOKEHHUS MOJIEKYIISIPHO-KHUHETHYECKON TEOPUH U MX OMBITHOE 000CHOBAHHE.
bpoynosckoe gaBuxkenue. Juddys3us. Xapaktep ABIKEHHUS U B3aUMOJICHCTBUS YaCTHUIL
BelecTBa. Mojenu CTpOEHHUS Ta30B, >KHAKOCTEM M TBEPABIX Tel U OOBSICHEHHE CBOMCTB
BEIIIECTBA HAa OCHOBE 3TUX Mojenerd. Macca m pazmepbl moisiekyn. KosmuecTBo BemiecTsa.
[TocrosinHast ABorazpo.

TernmoBoe paBHoBecue. Temneparypa u e€ nzmepenue. lllkana remneparyp Llenbcus.

Mopenb uaeanbHOro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOW TEeopuu
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpedHed KHHETHYECKOH SHEepruu
TEIJIOBOTO JBMKeHMs vactull rasza. Illkama temneparyp KenbBuna. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon JlaneroHa. M3omporecchl B UA€aIbHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BeliecTBa. [ padudeckoe mpencraBieHne U30MpOIECCOB: U30TEpMa,
M30x0pa, n3obapa.

TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE TPUMEHEHHE: TEPMOMETD, OapoMeTp.

Jlemoncmpayuu

OnbITHI, OKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BeliecTBa, Qororpaduud  MOJEKYI
OpPTraHUYECKUX COEIMHEHUI.

OnbITh! 0 AU(PY3UH KUAKOCTEHN U Ta30B.

Monens OpOYHOBCKOTO JIBUYKEHUSI.

Mogpens onbiTa lllTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYISIPHOIO B3aUMOCHCTBHUS.
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Mopenb, HUTFOCTpUPYIOLIAs IPUPOLY JABJIECHUS ra3a Ha CTEHKH COCYAA.

OnbIThI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3za, U30IpPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

OnpeneneHnne Macchl BO3JyXa B KIACCHOW KOMHATE€ HAa OCHOBE HM3MEpPEHHH 00BbEMa
KOMHATBHI, IaBJICHUS U TEMIIEPaTyphl BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMeTpaMU COCTOSIHUS Pa3peKEHHOI0 rasa.

Tema 2. Ocnoevl mepmoounamuku

TepmonuHamuueckass cucteMa. BHYTpeHHsS 3HEprus TEPMOJMHAMHYECKOM CHUCTEMBbI U
crocoOb! e€ u3meHeHus. KonmnyectBo TemioTsl U padora. BHyTpeHHss SHEprusi 0IHOATOMHOTO
UJEabHOro raza. Busl Teruionepenadn: TeIIONPOBOAHOCTh, KOHBEKIUS, U3JIyYeHUE. Y IeIbHas
TEII0EMKOCTB BelecTBa. KoMyecTBO TEMIOTHI IPU TEIUIONEPEIAUE.

[TonsiTue o0 anmabatHoM mnpouecce. IlepBblii 3axkoH TepmoauHaMmukH. IIpumenenue
NEPBOTO 3aKOHA TEPMOJMHAMUKH K M3ompoleccaM. I padudeckas nHTepnperanus padoThl rasa.

Bropoii 3akon TepmonuHamuku. HeoOpaTuMocTs nmpoieccoB B MpUPO/IE.

TennoBsie MamuHbl. [IpuHIUIBL AeiicTBUS TemIoBbIX MamuH. [IpeoOpa3oBanus sHEpruu B
TeruioBbIX MamuHax. Koaddumuent noneznoro aeiictsus TernoBoil Mamwunbl. [{ukn KapHo u
ero K03 UIUEHT MOJIE3HOTO ASHCTBHSI. DKOIOTUYECKHE MPOOIEMbl TEIIOIHEPTETUKH.

TexHudyeckue YCTpPOMCTBA M MPAKTUYECKOE TNPUMEHEHHUE: JBHUTaTellb BHYTPEHHETO
Cropanusi, OBITOBOM XOJIOIMIHHUK, KOHTUITUOHED.

Jlemoncmpayuu

W3meHenne BHYTpEHHEH SHEPrUU Teja IMPU COBEPIICHUH pabOThI: BBUIET MPOOKH W3
OyTBUIKM TOJ ACMCTBHEM C)KaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATyHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpALUsA).

H3meHeHne BHYTpEHHEH dHepruu (TeMiepaTypsl) Tela Ipu Teruionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYITHBIM OTHUBOM).

Monenu nmapoBoi TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPAHUsl, PEAaKTUBHOTO JABUTATEIS.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoonvt

[TapooOpa3oBanne u koHAeHcanus. Mcnapenue u  kumneHue. AOCOTIOTHAs U
OTHOCHUTEIIbHAs BIKHOCTh BO3/yXxa. HachlmeHHbIi map. YaenbHas TemioTa napooOpa3zoBaHusl.
3aBUCUMOCTH TEMIIEPATyphl KUIIEHUS OT AaBJICHUS.

Teépnoe Teno. Kpucrannudeckre u amopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuanbl. [lnaBreHue W Kpuctamwiuzanus. YaenbHas
TeruioTa miasieHus. Cyonumanus.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHu4YecKkne yCTpPONCTBA M TPAKTUYECKOE MPUMEHEHHE: THUTPOMETP U TICUXPOMETP,
KAJIOPUMETP, TEXHOJOTHU  TIOJYYCHHs] COBPEMEHHBIX MaTepuajoB, B TOM  YHCTE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CrniocoObl U3MepeHus BIKHOCTH.

Habmioienue HarpeBaHus U MIaBiIeHUs KPUCTAITMYECKOTO BEHIECTBA.
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JleMOHCTpanus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenrie OTHOCUTEIBHOM BIIaKHOCTH BO3/IyXa.

Pasnen 4. DaekTpoanHaMuka

Tema 1. Inexkmpocmamuka

OneKkTpu3auusi Tell. OJNEeKTpUYecKuid 3apsn. JIBa Buaa dSIEKTpUYECKHX — 3apsoB.
[IpoBOIHUKY, TUBIEKTPUKH U ITOTYIPOBOJIHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsijia.

B3aumoneiicteue 3apsinoB.  3akoH Kynona. ToueyHblil  sJeKTpUYecKHl — 3apsij.
Onektpuueckoe mnojne. HampsoxénHocTs snexkrtpudeckoro mnois. [lpuHnun cynepno3uuuu
ANEKTPUYECKUX MOJIeH. JINHNKM HaNPs)KEHHOCTHU IEKTPUYECKOTO MOJIA.

PaGora cun oanekrpocratuyeckoro mnojs. [lorenuman. Pa3HOCTP  MOTEHLMAIIOB.
[IpoBOIHUKY U AUDIIEKTPUKH B JIEKTPOCTATUYECKOM TToJie. JluaieKkTpuueckasi MpOHUIIAaeMOCTb.

OnektpoéMkocth. Konaencarop. DIeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. DHEPrus
3apsSyKEHHOI0 KOHJIEHCATOPA.

TexHuueckue yCTpoiCcTBa M MPAKTUUECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTATUYECKAsl 3allluTa, 3a3eMJICHHE S3JEKTPONpPHOOPOB, KOHAEHCATOp, KOMUPOBAIBHBIN
anmnapar, CTpyHHBIN PUHTED.

Jlemoncmpayuu

VYCeTpoCTBO M MPUHLAI JEHCTBUS dJIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TTOJIE 3aPsHKCHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM I10JIE.

DIIeKTpOoCcTaTUYECKas 3allIMTa.

JM3neKTpUKHY B 3JIEKTPOCTATHUECKOM II0JIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIONIAJMd IJIACTHH,
PAcCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsHsKeHHOT0 KOHJIEHCATopa.

Yuenuueckuui sxcnepumenm, nabopamopmule pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmosannwiit Inekmpuyeckuit moxk. Toku 6 pa3iuunvix cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS JIEKTPUUECKOrO TOKa. MICTOYHMKH TOKa.
Cuiia Toka. [1oCTOSIHHBIN TOK.

Hanpsxenue. 3akon OMa a1 yyacTka HEIu.

DIIEKTPUUECKOE CONPOTHUBIICHHUE. VY nensHoe CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapalieIbHOE, CMEILIAHHOE COeIMHEHNE TIPOBOIHUKOB.

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

DIEeKTPOABMKYIIAs CHJIAa M BHYTPEHHEE COMPOTUBIICHHE UCTOYHMUKA TOKA. 3akoH Oma Jyist
MOJTHOM (3aMKHYTOM) 2JIEKTpUIecKoil renu. KopoTkoe 3amMpIikaHue.

DNEKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUUYECKHil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TPUMECHash MPOBOJUMOCTb IOJYIPOBOJIHUKOB.
CgoiicTBa p—Nn-niepexonaa. [TomynpoBoIHUKOBBIE TPUOOPHI.
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DJIEKTPUYECKUI TOK B PACTBOpax M paciulaBax dJIEKTPOIUTOB. DJIEKTPOJIUTHUECKAS
JUCCOIUAIs. DIEKTPOIIU3.

DneKkTpuuecKkuil ToK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MosHus.
IIna3zma.

TexHuueckue yCTpoilcTBa M IPAKTUYECKOE NPUMEHEHHE: aMmIIepMETpP, BOJBTMETP,
peocTar, HCTOYHMKM TOKAa, 3JEKTpOHArpeBaTelbHble IPHOOPBI, 3JIEKTPOOCBETUTENIbHBIE
npubOpsl, TEPMOMETP CONPOTHUBICHUS, BaKyyMHBIH AMOJ, TEPMHUCTOPBI U (POTOPE3UCTOPHI,
IIOJIyIIPOBOJHUKOBBIN MO/, TaJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTb CONPOTHUBIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAIU
MONEPEYHOI0 CEUEHUs U MaTepHuaa.

CMelaHHOe COeTUHEHUE POBOTHUKOB.

[Tpsimoe uM3MepeHue 3IeKTPOABMKYIIEH Cuilbl. KOpOTKOE 3aMblKaHUE TajabBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHET O CONIPOTHUBIICHUS.

3aBUCUMOCTb COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTD BO3AyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3ydeHne CMEIIaHHOTO COEAMHEHUSI pE3UCTOPOB.

W3mepeHue  JIEKTPOABMIKYIEH CHJIbl MCTOYHMKA TOKA M €r0  BHYTPEHHETO
COINPOTHBIICHUS.

HaGnronenue snextponusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce ocCymiecTBIseTCS C Y4ETOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XUMUH,
reorpadu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, Hay4yHbIH (hakT, runores3a, (pu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHkuMs, mnapabona,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUIOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPBl M HMX IPOEKIMM Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozus: Mexanndeckoe IBUKEHHE B KUBOW mpupone, Auddys3us, 0cMOC, TEII000MeH
’KUBBIX OPraHU3MOB (BU[bI TEIUIONEPEIadyH, TEIIOBOE PAaBHOBECHUE), AIEKTPUUECKUE SIBJICHUS B
KUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, XUAKOCTEH U Ta30B, AIEKTPUUYECKUE
CBOICTBAa METAJIOB, 2JIEKTPOJIUTHUECKAsL JUCCOLMALNS, TaIbBAaHUKA.

TI'eoepaghus: BnaxKHOCTH BO3/lyXa, BETPhI, OapOMeETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABMKEHHUH C UCIIOIB30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIINIHUKY, HCIOJIb30BAHME 3aKOHA COXPAHEHUS HMMILyJbca B TEXHUKE (pakeTa,
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BOAOMET W JpYTHWE), JBHUTaTelb BHYTPEHHEro CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOAWJIbHUK, KOHAUITHOHCP, TCXHOJIOTUHU IMOJIYYCHHA COBPCMCHHBIX MATCPUAJIOB, B TOM YHUCJIC
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJIOTWH,  OJEKTpOCTAaTHYECKas  3alluTa,  3a3eMJICHHE
AIIEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIA TPHUHTEP, DIIEKTPOHArpeBaTeIbHBIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTHBAHUKA.

11 KJIACC
Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKYUA

IlocTostHHbIE MarHuThl. B3auMomelcTBHE INOCTOSHHBIX MAarHuTOB. MarHuTHoe moJe.
Bekrop marauTHOM MHAYKUMH. [IpMHIMI Cynepro3uMu MarHUTHBIX MOJIeH. JINHUKM MarHUTHOU
uHAyKuuy. KapTiHa TMHUi MarHUTHOM MHIYKLUHU TOJISl HOCTOSIHHBIX MAarHUTOB.

MarautHoe 1nojie MpoBOAHMKA ¢ TOKoM. KapTuHa JAMHMM MHIYKIUMU MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IPOBOJHUKA M 3aMKHYTOTO KOJBLEBOI'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NPpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cwia JlopeHua, e€ MoAyiap M HampaBlieHHE. JIBUKEHUE 3apsHKEHHOM 4YacTULbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHne DIEKTPOMArHUTHOM MHAYKIMHM. [IOTOK BEKTOpa MarHUTHOW HHIYKLHH.
DNeKTpOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHOW nHAYKInu Papases.

BuxpeBoe anexkTpuyeckoe mosie. DIEKTPOABMKYIIAS CHJa UHIYKUUU B IPOBOJHUKE,
JBUKYIIEMCS TIOCTYIATEIbHO B OJTHOPOJHOM MarHMTHOM I10JI€.

IIpaBumno Jlenna.

NHayKTUBHOCTB. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABUIKYILASl CHJIa CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M MpPaKTUUYECKOE IMPUMEHEHHE: IOCTOSHHbIE MAarHUTHI,
AIIEKTPOMATHUTBHI, 3JIEKTPOABUTATEIb, YCKOPUTEIN YJIEMEHTAPHBIX YACTHILL, NHIYKIIHOHHAs [1€Yb.

Jlemoncmpayuu

OmnbIT OpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO MyYKa MarHUTHBIM I1OJIEM.

JIMHMM MHIYKIIMY MarHUTHOTO MOJIS.

B3anmopencTeue 1ByX POBOAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBieHue ANEKTPOMArHUTHOM UHIYKIIUH.

ITpaBuio Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILIEH CHIIBI MHAYKIIMM OT CKOPOCTH M3MEHEHHsS MarHUTHOTO
IIOTOKa.

SIBieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3y4yeHre MarHUTHOT'O TIOJISl KaTYIIKH C TOKOM.

HccenenoBanue 1elcTBUS NOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue siBIEHUS 2JIEKTPOMATHUTHON UHAYKIUH.
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Pa3nes 5. Kosie6anust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

Konebarenbnass cucrema. CBOOOgHBIE MexaHWuUeckue Kojebanus. [apmoHmueckue
kosnebanus. Ilepmon, wuactota, amrumtyga W ¢asa konebanuil. IIpyKUHHBIA MasTHUK.
MareMaTuyecknii MasTHHK. YpaBHCHHUE TapMOHHYECKUX KoyieOaHui. [IpeBpaienue >Hepruu
IIPU TAPMOHUYECKHUX KOJIeOaHUIX.

Konebartenbubiit  kOoHTYp. CBOOOJHBIE 3JEKTPOMArHUTHBIE KOJEOAHUS B HJICATHHOM
KOJe0aTeJIbHOM KOHType. AHAJOTUSl MEXIYy MEXaHWYeCKUMH U  DIEKTPOMAarHUTHBIMU
konebanusmu. @opmyna TomcoHna. 3akOH COXpaHEHUsSI SHEPTUU B HUICATHHOM KOJeOaTeahbHOM
KOHTYpE.

[TpencraBieHne O 3aTyXarOIMX KojeOaHUSX. BhIHYXICHHbIC MEXaHUYCCKUE KOIeOaHUsI.
Pe3onanc. BeiHYXIEeHHBIC 2JICKTPOMArHUTHBIC KOJICOaHNS.

[lepemenHbiii TOk. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HAIPSIKECHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya W MOTPEOICHUE SIEKTPUUECKON SHEPTHUU.
OKOJIOTMYECKUE PUCKU TIPU IPOU3BOACTBE 3JeKTposHepruu. KynbTypa wucnosb3oBaHus
AJIIEKTPOIHEPTUH B TIOBCEAHEBHOM KU3HHU.

TexHu4yeckue yCTpOMCTBA M INPAKTUYECKOE INPHUMEHEHHUE: DJJIEKTPUYECKHM 3BOHOK,
TE€HEepaTop NEPEMEHHOr0 TOKA, JMHUM JIEKTpONepeaay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KosieOaTeNnbHOM CUCTEMbI (IPYKHUHHBINA UM MaTeMaTHYeCKUN
MasITHHK).

HaGnronenue 3aTyxarommx KojaeOaHuil.

HccnenoBanre CBONCTB BBIHYKIEHHBIX KOJIeOaHUI.

Habmtonenue pesonanca.

CBOOOIHBIE NEKTPOMArHUTHbIE KOJIeOaHusI.

OcuusmiorpaMmbl - (3aBUCMMOCTH  CHJIBI  TOKAa M HANPSDKEHUsT OT BPEMEHH)  JUIs
AJIEKTPOMATrHUTHBIX KOJICOAHUMN.

Pe3onanc mpu mocnegoBaTeNIbHOM COEIUHEHUH PE3UCTOPa, KATYIIKH WHIYKTUBHOCTH WU
KOH/JIEHCATOopa.

Mopenb TUHUY 3IIEKTPOIEepEIAUN.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBaHue 3aBUCUMOCTHY TIEPHOA MAJBIX KOJIeOaHUI Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchbl rpy3a.

UccnenoBanue mnepeMeHHOro TOKa B LENWM U3 IMOCIEAOBATEIbHO COEIUHEHHBIX
KOHJICHCATOPa, KaTYIIKA U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbLE 60JIHbL

MexaHnueckue BOJIHBI, yciioBUs pacnpocTpaneHus. [lepuon. CkopocTb pacnpocTpaHeHHs
u januHa BoNHBL [lomepeunble u mpojonbHbIE BONHBL MHTephepeHmus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBHS M3JIy4Y€HUs AJIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHtauus BektopoB E, B, V B amekTpomarHuTHoOM BoJiHEe. CBOMCTBA 3JE€KTPOMArHUTHBIX

16



BOJIH: OTpa)ke€HHe, MpeoMIieHue, mnoispuzanus, audpaxknus, unrepdpepenuus. CKopocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[[Ixana »7meKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3IEeKTPOMArHUTHBIX BOJH B TEXHUKE M
OBITY.

IIpuHIMIIBI paguoCBA3U U TeleBuaeHUs. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOILIEH CPEbl.

TexHudeckue ycTpoucTBa U NPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIIbHbIE MHCTPYMEHTHI,
YJIbTPa3ByKOBas JIMarHOCTHMKAa B TEXHUKE W MEIULMHE, pajap, PaAUONpPUEMHUK, TEJIEBHU30D,
anTeHHa, Tenegon, CBU-meusb.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmomieecst Teno Kak HCTOYHHK 3BYKA.

HabGmronenue oTpaskeHus U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmronenue nnrepdepeHny u AuQpakini MEXaHMUeCKUX BOJH.

3BYKOBOH pE30HAHC.

Habmioienue CcBA3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYJOM M YacTOTOH
KoJie0aHui.

UccnenoBanne CBOMCTB  DJIGKTPOMArHUTHBIX — BOJIH:  OTpPa)KEHHUE, IMPEIOMIICHUE,
noJisipu3anysi, Tudpakuus, HHTephepPeHITHS.

Tema 3. Onmuka

['eomerpuyeckas onrtuka. [IpsimonuHeitHoe pacipocTpaHeHrEe CBETa B OJHOPOJIHOMN Ccpejie.
JIyu cBera. ToUeUYHBIM UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHne H300pakeHUH B IMIIOCKOM
3epKaie.

[Ipenomnenue cBeTra. 3aKOHBI TMPENOMIICHHS CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi yron MNOJHOTO BHYTPEHHETO
OTpaXKEHUS.

Hucnepcus ceeta. CioxkHbIl cocTaB O6enoro cera. L{ser.

ColOupatonue u paccewBaromue JHH3bIL. ToHkas sauH3a. DOKycHOE paccTosiHUE W
ONTHYECKasl cuia TOHKOW JUH3bL. [locTpoeHne n3o0pakeHU B COOMPAIONIUX U PACCEUBAIOIINX
nuH3ax. PopMysa TOHKOW JIMH3BIL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T'€OMETPUUECKOM ONTHUKH.

BonnoBas ontuka. Wurepdepeniuss cBera. KorepeHTHbIE HUCTOYHUKU. Y CIOBUS
HAOIIO/IEHUS MAKCUMYMOB U MUHUMYMOB B MHTEP(EPEHITMOHHON KapTUHE OT ABYX CHH(DA3ZHBIX
KOTE€PEHTHBIX UCTOYHHUKOB.

HMudpaxkius ceera. [JudpaxuuonHas pemérka. YcinoBue HaOMIOACHHUS TJIABHBIX
MaKCHUMYMOB TP MaJICHUA MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHUYEeCKHE YCTPOWCTBA W MPAKTHUYECKOE NPHUMEHEHHWE: OYKH, Jyma, (oToamnmapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIEeCKOMN, BOJIOKOHHAS ONTHKA, Au(pakirMoHHAs
peméTKa, moJIIPOUI.

Jlemoncmpayuu

[IpamonuHeiHOE pacHpOCTpaHEHUE, OTPAKEHHE M MpeaomieHue cBera. OnTUYecKue
IPUOOPHI.
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[TonHoE BHYTpeHHEe oTpakeHre. Moiesib CBETOBO/IA.

HccnenoBanue CBOWCTB M300paKCHUH B JIMH3AX.

Mogenu MUKpPOCKOIIA, TEIECKOIIA.

Habmonenue natepdepeHnm crera.

HaGmonenue audpakiuu cBera.

Habmtonenue nucnepcuu cBera.

[Tomy4yeHue cnekTpa ¢ HOMOLIBIO PU3MBIL.

[Toryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIINOHHON PEHIETKH.

Habmroenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenue nokasaresns npeaoMIIeHHUs CTEKIIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

HabGmronenue qucnepcuu certa.
Pa3zagen 6. OcHOBBI crienMaJIbHOH TEOPHUH OTHOCHUTEIBLHOCTH

['paHuLbl IPUMEHMMOCTH KIIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM TEOopUHu
OTHOCHUTEJIbHOCTU: HHBApPUAHTHOCTh MOJYJII CKOPOCTH CB€Ta B BakKyyme, IPUHLUI
OTHOCHUTEJIbHOCTH DUHILTEHHA.

OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aME/JICHUE BPEMEHH U COKPAILIEHUE JITUHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b Macchl € 3HEPTUEN U UMITYJICOM PEISATUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.
Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHMOBOU ONMUKU

®otonbl. ®opmyna [Tnanka cBs3u sHEpruM GOTOHA C €r0 YaCTOTOM. DHEPrust U UMIYJIbC
¢doroHa.

OtkpbiTe u uccienoBanue Qorodpdexra. Ombitel A. I'. CroneroBa. 3aKOHbI
doroaddexra. YpaBHenue DitHmTeitHa a1 poroaddexra. «KpacHas rpanuna» gporosddexra.

Jasnenune cBera. OnwiTel [1. H. JIeGenera.

XHUMHUYECKOE JIEHCTBHUE CBETA.

TexHuueckue yCTpoICTBA M NPAaKTHUECKOE MpPUMEHEHHE: (POTo3aeMeHT, (OTOAATUUK,
CoJIHEeUHas OaTtapesi, CBETOIUO/I.

Llemoncmpayuu

D010 deKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3ak0HOB BHeIIHEro Gpotoaddekra.

Cseroauog.

Conneynas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -wacturl. [lnmanerapHas
Mozenb atoMa. [locrynater bopa. U3nyuenue u norsomieHrne GOTOHOB MpHU MEPEXO/E aToma C
OJIHOTO YpOBHSl DJHEpPrum Ha JApyro. Buapl cnektpoB. CHekTp YpOBHEH 3HEpPIHHM aroma
BOZIOpOAA.

BonnoBssle cBoiicTBa yactuil. Bonnsl ne bpoiinsa. KopnyckynspHO-BOJIHOBOM Tyaan3M.

CHoOHTaHHOE U BBIHY)KJIEHHOE U3JIyUYEHHUE.

TexHuueckne YCTpPOMCTBA M NPAKTHYECKOE MPUMEHEHHE: CIHEKTPaJIbHBIA aHaIu3
(cieKkTpocKoM), Ja3ep, KBAHTOBBI KOMITHIOTED.
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Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaThIX ClIEKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HabGnronenue TMHEHYaToro crekrpa.

Tema 3. Amomnoe aopo

OKCIIEPUMEHTBI,  JOKa3bIBAIOUIUE  CIIOKHOCTH CTPOEHHs  sjpa. OTtkpbITHE
panuoaktuBHOCTU. OTBITH Pe3epdopaa mo onpeaeneHuto coctaBa paJioakTUBHOTO H3ITy4SHHS.
CgoiictBa anb(da-, 6eta-, raMmma-u3IydeHus. BiusHue painoakTUBHOCTH HA KHUBBIE OPTaHU3MBI.

OtkpeiTue npoTOoHa W HeiTpoHa. Hyknonnas monens sinpa IeiizenOepra—lBaHeHKo.
3apsin saapa. MaccoBoe yucio siapa. M30Torsbl.

Anbda-pacnaa. DIEKTPOHHBIA W MO3UTPOHHBIN OeTa-pacnaa. ['amma-uznydyenue. 3aKoH
PaAMOAKTUBHOIO pacnajia.

DHeprus CBS3U HYKIIOHOB B sifpe. S nepHblie cuibl. JlegekT Macchl siapa.

Snepuble peakuuu. [lenenue u cUHTE3 SAED.

SAnepupiii peakrop. TepmosiaepHblii cunTe3. [IpoOiembl U NEpCHEKTUBBI  AAEPHOMN
AHEPreTUKU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

DyHaaMeHTalbHbIe B3auMOIeHCTBUS. EquHCTBO (pr3nueckoil KapTHHBI MUpA.

TexHuueckue ycTpolcTBa M NPAKTHUECKOE NMPUMEHEHHUE: T03UMETpP, Kamepa BuibcoHa,
SJIEPHBIN peakTop, aTOMHas boMOa.

Llemoncmpayuu

CU€TynK HOHU3UPYIOLIUX YACTHUII.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

HccnenoBanue TpeKOB 4acTHUI] (110 TOTOBBIM (oTorpadpusim).

Pa3nes 8. DiieMeHTHI ACTPOHOMUM M ACTPOPU3UKHU

Ortanbl pa3BUTUsS  acTpoHoMuHu. llpukiagHOoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHUE
ACTPOHOMHUH.

Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.

Conneunas cucrema.

Connue. Conneunass axkTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3IBI, UX
OCHOBHBIC XapaKTepHUCTHKH. JluarpaMma «CHEKTpajJbHBIA KJIACC — CBETUMOCTBY». 3BE3JbI
IJIABHOM MOCIEAO0BATENIBHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE3] IJIABHOU
MIOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHne 3BE31. COBpPEMEHHBIE IIPEACTABICHUS O
MPOUCXO0XKICHUU U 3BOMOIMU CoJIHIIA U 3BE3/1. DTarbl )KU3HU 3BE3].

Mineunsiii [TyTs — Hama I'anaktuka. [lonoxxenne u nerxenne Connua B I'anaktuke. Tumnbt
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIIpax TajJaKkTHK.

Bcenennas. Pacmmpenue Bcenennoil. 3axkon XaO6na. Pazberanue ramaktuk. Teopus
bonbmoro B3peiBa. PennkroBoe usiydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.
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Yuenuueckue nabnrooenus

Habmionenust HeBOOPY>KEHHBIM TJ1a30M C MCIOJIB30BAaHHEM KOMITBIOTEPHBIX MPUIOKECHUH
JUISL OTIPEICIICHUS MTOJIOKEHHSI HEOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOTO MoTymapus U sipkue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, maner, Mueusoro Ilyrtu.

O6o0maroee NOBTOpPEeHNE

Ponp (u3uKM M acTpOHOMHMM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
9THUYECKOW cdepax MAEATEIBHOCTH YEJIOBEKa, POJb M MECTO (U3MKM U aCTPOHOMHUHM B
COBPEMEHHOM HayyHOW KapTHMHE MHUpa, pPOJb (PU3MUECKOW TeopuH B (OPMHUPOBAHUU
npeCcTaBiIeHu 0 (PU3NYECKON KapTUHE MHUPa, MECTO (PM3UUECKOM KapTHHBI MUpa B 00LIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJICTABICHUI O IPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 Kiacce ocyliecTBIseTCsl € Y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OWMOJIOTWH, XUMMH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemuvie nousimus, CBS3aHHBIE C HW3YYEHHEM METOJOB HAyYHOTO ITO3HAHMSL:
SBJICHUE, HaydHbIM (akr, rumores3a, (usznyeckas BeIMYUHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
OKCIEPUMEHT, MOJICTTMPOBAHUE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: penieHue CHCTEMBl ypaBHEHUH, TPUTOHOMETPUYECKHE (YHKIUU: CHHYC,
KOCHHYC, TAaHT'€HC, KOTAaHT€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M HX
NPOCKIMH HAa OCH KOOPAWHAT, CIIOKEHHE BEKTOPOB, MPOW3BOIHBIC 3JEMEHTAPHBIX (DYHKIIHIA,
IPU3HAKU OJ00MS TPEYTOJIbHUKOB, ONpEIeeHNE oAU IIIOCKUX GUryp U o0bEMa Tel.

buonoeusn: snexrpuyeckue sBIEHUS B JKUBOM NpUpoJe, KojeOaTenbHbIE IBI)KEHUS B
KUBOW MpUpOJIE, ONTUYECKHE SBICHHUS B >KMBOM Npupoje, ACHCTBUE pajualldid Ha >KUBBIE
OpIaHU3MBI.

Xumusi: CTpOGHHE AaTOMOB M MOJIEKYJ, KPHUCTAJZIMUECKash CTPYKTypa TBEPABIX Tell,
MeXaHU3MbI 00pa30BaHUs KPUCTAIUTMYECKON PEHIETKH, CIIEKTPAILHBIN aHAaJIH3.

leoepaghus: marHUTHBIE TIOTIOCA 3€MJIH, 3QJIEKH MArHUTHBIX pyl, (oTochEMKa 3eMHOU
MIOBEPXHOCTH, MPEJICKa3aHue 3eMIIETPSICCHHU.

Texnonoeusn: TAHUM DIIEKTpONepeaad, TeHepaTop MEPEMEHHOTO TOKa, JIIEKTPOABHUTATENb,
UHAYKIMOHHAs Teub, pajap, paJuoNpHEMHUK, TEJIEeBU30p, aHTeHHa, TenedoH, CBYU-neus,
NPOEKIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne n/m Pasen, Tema KoimnuecTBo
4yacos

Paznen 1. DU3UKA U METO/IbIl HAYUYHOI'O ITIO3HAHUSA

11 ®u3KKa U METOJIbl HAYYHOTO TO3HAHUS 2
Hroro no paszneny 2
Pa3nen 2. MEXAHUKA

2.1 Kunemarunka 5
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2.2 JnHamuka

2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE

Htoro mo pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
. 9
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUUECKON TEOPUH
10
3.2 OCHOBBI TEPMOIMHAMHKH
3.3 ArperatHble cocTosiHUS BetecTBa. dDa3oBbie mepexo; sl 5
Htoro no paznemny 24
Paznea 4. JIEKTPOJANHAMUKA
10
4.1 DIeKTpOCTaTUKA
. . 12
4.2 [TocTosiHHBII AMeKTpUYecKuil TOK. TOKH B pa3UYHbBIX Cpelax
Htoro no paznemny 22
PeszepBHoe Bpemst 2
68

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME
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11 KJIACC

Ne i/ KosmnuecTBo
Pa3nen, tema
4acoB
Paznen 1. DJIEKTPOJAUNHAMUKA
11
1.1 MarsuTHoe 1ose. DIeKTpOMarHuTHasT WHTyKITHS
Hroro no pazaeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
9
2.1 MexaHuuyeckue 1 3JeKTPOMarHuTHbIE KOJIeOaHUs
5
2.2 MexaHHUECKUE U JIEKTPOMArHUTHBIC BOJTHBI
1
2.3 Orntuka 0
Wroro no pazueny 24
Paznea 3. OCHOBBI CIIELIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
. 4
3.1 OcHOBBI CHIELIMATIBHOM TEOPUN OTHOCUTEIBHOCTH
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEMEHTHI KBAHTOBOW ONTUKH
4.2 Crtpoenue aToma
4.3 ATOMHOE AP0
Hroro no paszneny 15
Paznen 5. JIEMEHTbBI ACTPOHOMMUWU U ACTPO®PU3NKHU
7
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3UKU
Htoro no pazneny 7
Paznen 6. OBOBIIAIOIIEE TIOBTOPEHUE
6.1 O6o0m1aro1iee TOBTOPEHHE 4
Hroro no paszneny
PesepBHOe Bpems 3
68
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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