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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yuebHOro mpeamera «®dusuka» Ha ypOBHE CpeaHEro oOmIero oO0pa3oBaHUS
(0a30BBIf  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHDKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
METaNpeAMETHBIX U MIPEAMETHBIX 00Pa30BaTEIIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JluyHOCTHBIE pE3yNbTaThl OCBOEHUSA yueOHOro mpeamera «Du3uka» OJKHBI OTpaxaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIUXCsl PYyKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTALMW, TO3UTHUBHBIX BHYTPEHHUX
yOeXKICHHUIA, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIECTBa,
pacHIMpEeHHE JKU3HEHHOTO OMNbITa U ONbITa AEATEIBHOCTH B MPOLECCE peaiu3aluid OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUICKOTO 00IECTBA;

NPUHATHE TPAJULIHUOHHBIX OOIEYETIOBEUECKUX TyMAaHUCTHYECKUX M JEMOKPATHYECKUX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECax TPaKJAaHCKOro OOIIECTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHUE B3aUMOJEHCTBOBATh C COLUAIbHBIMM HHCTUTYTAMHU B COOTBETCTBUU C UX
GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOM JI€ATEIbHOCTH;

2)IaTPpHOTHYECKOr0 BOCIIUTAHUS:

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TAaTPHOTU3MA;

[IEHHOCTHOE OTHOIIEHWE K TOCYIapCTBEHHBIM CHUMBOJIAM, JIOCTHIKEHHSIM POCCHHCKUX
yU€HBIX B 007aCTU (PU3UKHU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M [IEHHOCTH, B TOM YHCJIE B JI€ATEIbHOCTH YUYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

4)3CTeTHYECKOTr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIFOYAsl 3CTETUKY HAyYHOT'O TBOPUECTBA, MPUCYIIETO
buznueckoil Hayke;

5)Tpy10BOro BOCIIUTAHMS:

UHTEpEC K pa3nuuHbiM chepamM MNpoPecCHOHANBHONU AESITeNbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp OymymIeit
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIOCOOHOCTHh K 00pa30BaHUIO M caMO00pa3oBaHUIO B 00nacTu (PU3UKU HA
MPOTSYKEHUH BCEU KU3HU;

6)3K0/1I0THYeCKOr0 BOCIIMTAHUSA:



c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYphl, OCO3HAHHE TIJIOOAJTBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JICMCTBUM B OKPYXKAIOUIEH CpEJe HAa OCHOBE 3HAHMS
L€ YCTONYMBOIO Pa3BUTHSI YEIIOBEUYECTBA;

pacIlUpeHHe OIbITa JEATENbHOCTH HKOJIOIMYECKOM HalpaBlIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7)UeHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUA (HU3UUECKOI HAYKU;

OCO3HAHME IICHHOCTH HAYYHOW JAEATEIbHOCTH, TOTOBHOCTh B MPOILIECCe U3YUEHUS (PU3UKU
OCYIIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENIBCKYIO EATEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3naBaTe/IbHBbIE YHHBepPCAIbHbIe y4eOHbIe AeiicTBUS
Ba3oBble jornueckue AeiicTBUs:

CaMOCTOATENIbHO (OPMYJIMPOBATh M AaKTyaJIM3UPOBaTh IpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTpPEAEIATh LU JeSATEIbHOCTH, 331aBaTh apaMeTpbl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B pacCCMaTPUBAEMBIX (DU3MUECKUX SBICHUSX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHAIN3a UMEIOIINXCS MaTepUaTbHBIX
U HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBAaTh COOTBETCTBHE PE3YJbTaTOB LEIISM,
OLIEHUBATh PUCKH MOCIEJICTBUH NEeSATEIbHOCTH;

KOOPJIMHUPOBaTb W BBIIOJHATH PAa0OTy B YCIOBUSAX pPEAJbHOrO, BHUPTYaJbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PEILIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBble nccienoBarejbckme 1eiCTBUSA:

BJIQ/IETh HAyYHOW TEPMUHOJIOTHEN, KJIIOYEBBIMU MOHSTUSIMHM U METOAaMH (pU3M4ecKon
HayKH;

BJIaJIETh HAaBBIKAMU y4EOHO-MCCIIEOBATEIbCKOM U MPOEKTHOM NeATeNbHOCTH B 00JacTH
(¢u3uKH, CHOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METO/I0B PELICHHs 33134
(bU3UUECKOro coiepKaHusl, IPUMEHEHHUIO Pa3InYHbIX METOA0B MTO3HAHUS;

BIAJIETh BHUJAMHU JEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHHUS, €r0 WHTEPIPETALNH,
npeoOpa3oBaHNI0 M NPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHCIE IpH
CO3/1aHUU YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyaJlu3UpOBaTh 3ajjady, BbIABUTAThH
TUNoTe3y €€ pelleHMs, HaxOOuUThb AapryMEHThl JUIsl JI0Ka3aTeIbCTBAa CBOMX YTBEPIKJICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHMUS;

QHWIN3UPOBATh TIOJYYEHHBIE B XOJE€ PpELIEHHWS 3aJaud pPe3yibTaTbl, KPUTHUYECKU
OLICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

CTaBUTh U (popMynUpoBaTh COOCTBEHHBIE 3aJjaud B 00pa30BATENbHOH JNEATENBHOCTH, B
TOM YHCIIE IPU U3YyYEHUH (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIBIT;



YMETb MIEPEHOCUTh 3HAHUS 10 PU3UKE B IPAKTUUECKYIO 001aCTh )KU3HEEATEIbHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTe;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTMHAIBHBIE MOAXO0Abl U PELICHHUS;

CTaBHUTH NPOOJIEMBI U 33]]a4H, JOMYCKAIOIIUE aJIbTEPHATUBHBIC PELICHHUS.

Pabora ¢ unopmanmeii:

BJIAJICTh HAaBbIKAMH INOJY4YeHUs MH(OpMALUU (PU3NYECKOTO COACPHKAHUSA U3 UCTOUHUKOB
pasHbIX THUIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATH IOMCK, aHaliM3, CHUCTEMAaTU3aLUI0 U
MHTEpIpeTaLnio HHPOPMALIUU PAa3IMUHBIX BUJOB U ()OPM IIPEJICTABICHMS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTIOJIBb30BaTh CpPEACTBa HMH(OPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH B
pEIIEHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3alMOHHBIX 3aJa4 C COOJIIOJIEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOM O€301acHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOIO COAEP)KAaHUS B pa3IMyHBIX (opMmMaTax C y4EToM
Ha3HaueHUs MHPOpPMALMU U LEJIEBOM ayauTOpuH, BBIOMpas ONTUMAIbHYIO (GOpMY
IPE/CTaBICHUS U BU3yalU3alllu.

KoMMmyHukaTnBHBIEe yHHBepcaibHble yueOHbIe 1eHCTBHUS:

OCYIIECTBIIATH OOIIEHUE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JEATENbHOCTH;

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

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3pPEHHs C MCIOJIb30BAHMEM SI3BIKOBBIX
CPEICTB;

IOHUMATh U UCII0JIb30BaTh IPEUMYILECTBA KOMaHIHOW ¥ MHIUBH1yalbHON paboThI;

BbIOMpPATh TEMATUKY M METOJbl COBMECTHBIX NIEHCTBUH ¢ yuy€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€Ha KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPTraHU30BBIBaTh M KOOPIWHUPOBATH
JEHCTBHSL O €€ JOCTHIKEHUIO: COCTABJIATH IIAH JEHCTBHM, PACIPENENATh POJIH C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh Pe3yIbTaThl COBMECTHON pabOThI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa U KaXJOr0 YJaCTHHKA KOMaH/bl B OOLIUIN pe3ysbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJuiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAEHU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPATETMYECKOE TIOBEJEHUE B PA3IMUHBIX CHUTyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranusauus:
CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATEIbHYIO NEATEIbHOCTh B 00JacTH (DU3MKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHUs] PacUETHBIX M KaueCTBEHHBIX 3aj]ad, IJIaH
BBITIOJTHEHHS] TMPAKTUYeCKO paboThl ¢ Y4ETOM UMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHHIM;
JIaBaTh OIEHKY HOBBIM CUTYaIIHSsIM;
pacIIMpsATh paMKH y4eOHOTO TIPeIMETa Ha OCHOBE JINYHBIX MPEANOUYTEHUH;



JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;

OLICHUBATH IPHOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO OJPYAUIHH B O0JaCTH (U3HKH,
MOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTUBBI B JAESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEJISIM;

BJIa/IETh HaBBIKAMH [MO3HABATEIBHON peIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JEHCTBUN
Y MBICIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

UCTIOJIb30BaTh MPUEMBI pEIIEKCUU [Tl OLICHKH CUTYaIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELIEHUS 110 UX CHIXKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€ PE3YJITATOB JIE€ATEIbHOCTH;

MPUHUMATH ceOsl, TOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB IEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B npotiecce AOCTHXEHUS TUYHOCTHBIX PE3y/IbTaTOB OCBOCHUS MTPOrPaMMBI IO U3UKE AJIs
YPOBHSI CpeIHEro o0mero oopa3oBaHusi y 0OydYaIONIMXCSl COBEPIIEHCTBYETCS 3MOIIMOHAIbHBIN
MHTEJJIEKT, MPEANoaraouil chopMUPOBaHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE HYMOLMOHAIBHOE COCTOSIHHE,
BUJICTH HANPABJICHUS PAa3BUTHUS COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

caMOpEeryJIupOBaHHUs, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJanTHPOBAThCS K HMOLMOHAIHHBIM
M3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHBAlMM, BKJIIOYAIOIIEH CTPEMIIEHHME K JOCTMXKCHHIO L€ MU YCIEXY,
ONTUMH3M, HHULIMATUBHOCTb, YMEHUE JIEHCTBOBATh UCXO/sI U3 CBOUX BO3MOXKHOCTEN;

SMIATHM, BKIIIOYAIOUIEH CIOCOOHOCTh MOHMMATh AMOLIMOHAIBHOE COCTOSHUE ApPYTUX,
YUUTBIBAaTh €ro MPH OCYIECTBICHUN OOLIECHUS, CIOCOOHOCTh K COUYBCTBHIO U CONIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C JPYTUMU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3peiiaTbh KOHQIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K konny oOyuenust B 10 Kiacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX poJib U MeCTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOMU
Hay4YHOM KapTUHBI MHMpA, B Pa3BUTUHA COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B NMPAKTUYECKON
JIeSITeIIbHOCTH JIFOJICH;

YUUTBIBATh TPAHULBI NPUMEHEHUS HU3YYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOJIOTHO TBEPIOE TENO, WACANBHBIM ra3, MOJENU
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUEUHBIH IEKTPUUYECKUU 3apsil IPHU PEIICHUN
du3nUeckux 3anay;

pacnio3HaBath (U3MUECKHE SBICHUS (TIPOIECCH) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KMHETUYECKON TEOPUHM CTPOEHUS BEIIECTBA M AJIEKTPOJNHAMHUKHU:



pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE MPAMOJIMHEHHOE ABW)KEHHE, CBOOOAHOE MaJeHHE Te,
IBUKCHHE 10 OKPYXHOCTH, WHEpLUs, B3aumMmopeicTBue Ten, auddysus, OpoyHOBCKOe
JBIDKEHUE, CTPOCHHUE XKUJIKOCTeW M TBEPABIX Tell, U3MEHEHHEe 00BhEMa Ten MpH HarpeBaHUU
(oxJ1aXx/1€HNN), TEIJIOBOE PAaBHOBECHE, CIIAPEHUE, KOHIEH AL, IaBJIEHUE, KpUCTAILIIM3aus,
KHUIIEHUE, BJIAKHOCTh BO3]lyXa, IOBBIIICHNWE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
cocylie, CBA3b MEXAYy IapaMeTpaMu COCTOSHHMS Ta3a B H30IpOLECcCaxX, SJIEKTPU3ALMS Tell,
B3aUMO/ICHCTBUE 3apsI0B;

ONKCHIBAaTh MEXaHMUYECKOE JBIKEHUE, UCIOJb3ys (pU3nueckue BEeIWYMHBI: KOOpIWHATa,
yTh, MEPEMEILECHHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJla, UMITYJIbC Tela, KHHETHUYeCKast
SHEprus, NOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOUIHOCTh;, IMpHU
ONKCAaHUM TPABWIBHO TPAKTOBaTh (U3MUYECKUNH CMBICT HCIIOJIB3YEMBIX BEIMYHMH, UX
0003HAUEHHSI U €JMHUIIBI, HAXOJUTH (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpyTUMU BEJIUYUHAMU;

ONUCHIBAaTh HW3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBJIICHUS, HCIOJb3Ys
dbusznueckue BEJIMYMHBI: JaBIIEHHUE Tas3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HHEeprus
XAa0THUYECKOT0 JBWKEHUS MOJIEKYJ, CpPEAHEKBAJApaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprusi, pabora raza, Kod((UIKEHT IOJIE3HOTO JEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3WUYECKHIA CMBICI UCIOIB3YEMbIX BEIUYHH,
uX OOO3HAYCHHMS W EIMHHIBI, HAXOTUTH (OPMYJBI, CBS3BIBAIONIME JaHHYIO (U3NIECKYIO
BEJIMYUHY C APYTUMHU BETUUYUHAM;

ONMCHIBATh U3YUYEHHbIE 3JIEKTPUUECKUE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCHONB3YS (PUBNYECKUE BEIUYUHBI: AJIEKTPUUYECKUI 3apsll, dIEKTPUUECKOe MOJe,
HaIpsSOKEHHOCTh MOJS, IOTEHLHWAaJ, pPa3HOCTh MOTEHIMAIOB; IpPU OMNHCAHUM IPABUIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIIOJIB3yEMbIX BEIWYHH, WX OOO3HAUEHUS U EIUHHIIBI;
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BETMUYUHAMU;

aHaTM3UPOBaTh (PU3MUECKUE MPOLECCHl U SBJICHUS, MCIONB3Ys (DU3MUECKUE 3aKOHBI U
INPUHLMIBL 3aKOH BcemupHoro tarotrenud, |, |l u Ill 3akonsr HbioTOHa, 3aK0H coXpaHeHuUs
MEXaHUYECKOM dHEPruu, 3aKOH COXPaHEHUs UMITYJIbCa, IPUHIUI CYNEPIIO3ULIUN CHUJI, TIPUHIUIT
paBHONpPAaBUs MHEPLHATIBHBIX CUCTEM OTCYETA, MOJIEKYJIAPHO-KUHETHUECKYIO TEOPHIO CTPOCHMUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBSA3b CpEeIHENH KUHETHYECKOW HHEPrHUH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIepaTypoi, MepBbIil 3aKOH TEepPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANIEKTPUUYECKOTO 3apsijia, 3akoH KyloHa, NpUAITOM pas3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BhIpaKEHUE U YCIIOBUS (TPaHUIIbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI IEHCTBUS MAIIKUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3Iuy4aTh yCIOBHS X O€30M1aCHOTO MCMOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBITMOJHATh 3KCIIEPUMEHTHI MO HCCIIEJOBAHUIO (PU3UYECKUX SIBJICHUM M MPOLECCOB C
UCIIOJIb30BAaHWEM TMPSAMBIX U KOCBEHHBIX H3MEpEHUiM, TMpu 3TOM  (QOpMYIHUpPOBAThH
npobnemMy/3ajady W TUMOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, TPOBOIUTH ONBIT U (POPMYIHPOBATH BHIBOBI;

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHUs (PU3UUECKUX BEJIWYMH, INPH ITOM
BBIOMPATh ONTHUMAJBHBIM CIIOCOO M3MEPEHUsT M HCIOJb30BATh HM3BECTHBIE METOIBI OLEHKHU
MIOTPELIHOCTEN U3MEPEHU;

HCCJIEIOBaTh 3aBUCUMOCTH MEXIYy (U3NYECKUMH BEIMYMHAMHU C HCHOJb30BaHUEM
OpSIMBIX M3MEPEHMH, MpPH 3TOM KOHCTPYHpPOBaTh YCTAaHOBKY, (UKCHPOBATh pE3YNIbTaThl



MOJIyYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BUIE TAOJIUI] U TpadUKOB, JE€IaTh BBHIBObI
0 pe3yNbTaTaM HUCCIIEIOBaHUS;

coOmoiaTh MpaBmia 0€30MacHOro Tpyda NpPU TMPOBEICHHH HCCIEAOBAaHUM B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIEI0BATEILCKOM ¥  TMPOEKTHOW JAEATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pemiate pacuéTHbIe 3a/a4dl C SIBHO 3a/JaHHON (U3UYECKOM MOJENbl0, HCIONb3Ys
buznyeckue 3aKOHbI U MIPUHLIMIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/layd BHIOUpATh (PU3NUECKYIO
MOJIeJIb, BBIICIATH (PU3NYECKUE BEIMUMHBI U (POPMYIbl, HEOOXOAMMBbIC i €€ pelleHus,
MPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAUeHUS (PU3NUECKON BEIHYNHBI,

pemath KayecTBEHHBIE 33/1a4M: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUMBYIO ILIECTIOUKY
paccyXKIeHUH C ONIOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3MUYECKHE SBICHHUS;

UCTONB30BaTh MPH PEUICHHH YYeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM Ui TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIMM U IPEICTABICHHUS y4eOHOU W
HAYYHO-TIOMYJISIPHON HH(OpPMAIMK, MOJYYEHHOW W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAIM3UPOBATH MOJTy4aeMyro HH(pOpMaIIHIO;

MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIB30BAaTh TEOPETHUECKUE 3HAHUSA 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHns O€30MACHOCTH MPH OOPAIEHUH C TPHOOPAMH U TEXHUYECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHsI 3I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO ITOBEICHUS B OKPYXKAIOIIEH cpere;

paboTatk B TpyIIIe C BHITOTHEHUEM PA3IUYHBIX COIUABHBIX POJIEH, MIIAaHUPOBATh paboTy
TPYONbl, palMoOHaIbHO pacHpeneNsaTh OOS3aHHOCTH W IUJIAHUPOBATh JEATENBHOCTh B
HECTaHJIAPTHBIX CUTYallUsIX, aIeKBAaTHO OLIEHWBATh BKJIAJ Ka)JOTO M3 YYaCTHUKOB TPYIIIbI B
pelieHne paccMaTpuBaeMoOi IPOOIEMBI.

K xonny oOyuenust B 11 kiacce npeaMeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUH:

JIEMOHCTPHPOBATh HA TPUMEpax poiib U MecTo (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJOTHH, B IPAKTUYECKOH
NeSITeTTHHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

YYUTHIBATh TPAHHUIBI TPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJENeH: TOYCUHBIH
AIIEKTPUUYECKUI 3apsija, JIyd CBeTa, TOYEUHBIH HCTOYHUK CBeTa, fJepHas MOJENb aToMa,
HYKJIOHHAs1 MOZIETIb aTOMHOTO sI/Ipa MPU peLIeHUH GU3NUECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHUEe SBIEHUS (IIPOIECcChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DM3MKU: 3JIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE JCWCTBUS TOKA, B3aMMOJCHCTBHE MArHUTOB, JIIEKTPOMArHUTHAsS
WHIYKIWS, JCHCTBHE MAarHUTHOTO TOJST HA TPOBOJHUK C TOKOM M JBWKYIIMWACS 3aps,
AIIEKTPOMArHUTHBIE KOJICOaHUSI ¥ BOJHBI, IPSIMOJIMHEHHOE pacTipOCTpaHEHUE CBETa, OTPAKEHHE,
npejomiieHue, uHTepdepeHus, Iudpaknus W TOJSApU3alUs CBeTa, JUCIEPCUs CBeTa,
dorornekrpudeckuit 3¢pdext (poroaddekr), CBeToBOE AaBleHUE, BOSHUKHOBEHHE JTMHEHYATOTO
CIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAsI PaIHOAKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUUHBIX CPEJ) M AJIEKTPOMArHUTHbBIC SBJIECHUS (IIPOIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYHMHBL: JIIEKTPHUECKUIM 3apsij, CHia TOKa, OJIIEKTPHUYECKOE
HaINpsDKEHUE, SJIEKTPUIECKOE COTIPOTUBIICHNE, Pa3HOCTh TIOTEHIIMAIOB, SJICKTPOIBIKYIIIAs CHIIA,



paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cuia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTH
KaTYIIKH, SHEPTUsl IJIEKTPUYECKOTO0 W MArHUTHOTO TOJEH, MEpUOJ M YacToTa KojeOaHui B
KoJIe0aTeIbHOM KOHTYpE, 3apsj U CHUjia TOKa B MPOIECCe TAPMOHHUYECKUX IIEKTPOMATrHUTHBIX
KoneOaHui, (HOKYCHOE pACCTOSHHWE W ONTHYECKAas CHUJa JIMH3bI, NP OMUCAHUM IPABWILHO
TPAKTOBATh (PU3UYCCKUI CMBICT HCIIONB3yeMbIX BEIIMYMH, WX OOO3HAYCHWS M CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UMUECKYIO BEJIMUMHY C IPYTMMU BETUYUHAMU;

ONKCHIBATh M3yYCHHbIE KBAHTOBBIC SBJICHHUS W TIPOLECCHI, HCIONB3Ys (U3NUECKUe
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIyasC (OTOHA, MEpPHOJ TOoJypacmaja, SHEPrus CBSI3W AaTOMHBIX SJ€p, MPU ONHUCAHUU
MPAaBUIIBHO TPAKTOBATh (DU3MYECKUN CMBICI WCIONB3yeMbIX BEIHYWH, WX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIONINE MAaHHYIO (DU3MYECKYIO BEIMYUHY C JIPYTUMH
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NUCCKON BETUIHHEI;

AHATM3UPOBATh (U3WYECKUE TPOIECCHl M SIBIICHUS, UCIONB3Ys (PU3NYECKUE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCTEAOBATENBHOTO U  MapalljIeIbHOTO  COETUHEHUS
MPOBOAHHUKOB, 3akoH JDkoyns—JIeHna, 3akoH SJEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
OPSIMOJIMHEHHOTO PacHpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI MPETOMIICHUS
cBeTa, ypaBHeHHe OHHITeWHa I ¢GoTtoddderra, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXpaHEHUSI HMMITYJbCa, 3aKOH COXPAHEHUsI DJIIEKTPUUECKOrO 3apsija, 3aKOH COXpaHEHUs
MacCcoOBOTO YHCJIA, MOCTyJaThl bopa, 3aKOH pajMOaKTUBHOTO pacrajaa, Mpyu 3TOM pa3jinyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYCCKOE BBIPAKCHHE W YCJIOBUS (TPAHHMIIBI,
00acTh) IPUMEHUMOCTH;

OTIpeeNATh HaIpaBJICHWE BEKTOpPAa MHIYKIMM MArHUTHOTO TOJS MPOBOJHHUKA C TOKOM,
cuibl Amrnepa u cuiisl JlopeHna;

CTPOUTH U OMHUCHIBATh N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€PKajoM, TOHKOM JIMH30M;

BBITMIOJHATh JKCIEPUMEHTH 1O HMCCIEOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCIIONIb30BAaHMEM TPSAMBIX W KOCBEHHBIX HW3MEpEHHWil: mpu d3ToM  (GopMynHpoBaTh
npoOnemMy/3ajady W TUIOTE3y Y4eOHOro OJKCIEpPUMEHTa, COoOMpaTh YCTAaHOBKY W3
MPEIIOKEHHOTO 000PYAOBaHUS, TPOBOIUTE OMBIT U (HOPMYITUPOBATH BHIBOJIBI;

OCYIIECTBIISITh TIPSIMbIE M KOCBEHHBIE H3MEpPEHHUS (U3UYECKUX BEIUYUH, TPHU STOM
BBHIOMPATh ONTUMAJIBHBIA CIMOCO0 HM3MEPEHHS W UCIOJIb30BaTh HW3BECTHBIE METOJbI OILIEHKHU
MOIPEIIHOCTEN UBMEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYMH C UCTIOIB30BAHUEM MPSIMBIX H3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATH YCTAaHOBKY, (PUKCHPOBATH PE3yNbTAThl MOJYYEHHOH 3aBHCHUMOCTH
buznyecKuXx BENMWYMH B BHAE TaOMUIl M TpaduKOB, JeiaTh BBIBOABI IO pe3yabTaTaMm
WCCJICIOBAHMS;

coOmo1aTh MpaBmiia 0€30MAaCHOTO TpyJa MPHU MPOBEACHUH HCCIECIOBAHUM B pPaMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-UCCIEOBATEILCKOH W  MPOCKTHON JCATENHHOCTH C
WCITOJIh30BAaHUEM U3MEPHUTEIBHBIX YCTPOMCTB H JIA0OPATOPHOTO 00OPYAOBAHUS;

pemate pacu€THbIE 3aJa4dl C SIBHO 3a/JIaHHON (U3UYECKOW MOJENbI0, HCIONIb3Ys
dbuznyecKkre 3aKOHBI M IPUHIIUIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/laydl BEIOUpATh (PU3UUECKYIO
MOJIeJIb, BBIACNATh (PU3NYECKUE BEIMUMHBI W (QOPMYIbl, HEOOXOIuWMbIe s e€ pelieHus,
MPOBOAMTH PACU€ThI U OLIEHUBATH PEATbHOCTD MOyYEHHOTO 3HAYCHUS (PU3NUECKON BEeTHUNHBI,

pemiaTh KadyeCTBEHHBIE 3aJadi: BBICTPAWBATh JIOTHYECKH HEMPOTHBOPECUUBYIO IETIOYKY
PacCyXXJIEHUI ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AaKOHOMEPHOCTH U (PU3HUECKUE SIBJICHUS;



UCITIONB30BaTh MPU  PEUIEHWH Yy4YeOHBIX 3aJad  COBpPEMEHHble HH(OpMaNOHHBIC
TEXHOJIOTUHU Ui TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMH U TPEICTaBICHHUS y4yeOHOH u
HAYYHO-TIOMYJISIPHON HWH(OpPMAIMK, TOJYYEHHOW W3 PA3IUYHBIX HCTOYHUKOB, KPUTHYCCKU
aHAJIM3UPOBATH MOTY4aEMyI0 HHPOPMAIIHIO;

OOBSICHATH IPUHIHIIBI IEHCTBHUS MAIIKH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, PA3IUYATh
YCJIOBHS UX 0€30IacCHOT0 HCIOIb30BAaHHS B TIOBCEJHEBHON JKU3HH;

IPUBOJHUTH MPHUMEPHI BKJIAJa POCCUICKUX U 3apyOeXHBIX Y4EHBIX-(DU3UKOB B pa3sBUTHE
HayKH, B 00BSICHEHHUE MIPOIIECCOB OKPY)KAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIIONIb30BAaTh TEOPETHYECKHE 3HAHUS MO (HU3MKE B TIOBCEAHEBHOW JKU3HHM IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAICHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHUsI 3J0POBbS U COOIIOIEHHS HOPM 3KOJIOTHUECKOT0 IMOBEICHUS B OKPY’KaloILeil cpese;

paboTaTh B IpyIIIIE C BHIIIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, IUIAHUPOBATh padboOTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH U  IUIAHUPOBATh JICATENBHOCTH B
HECTaHJApPTHBIX CHUTYaIMAX, a/JIeKBaTHO OIIEHUBATH BKJIAJ KaXKJIOTO M3 YYaCTHHUKOB TPYIIBI B
pelIeHne paccMaTpUBAEMOil TPOOIEMBI.



COJAEPKAHUE OBYYEHUA
10 KIIACC

Pa3neu 1. ®dusuka U MeTOIbI HAYYHOI'O NIO3HAHUS

®dusuka — Hayka o npupoze. Hayunele MeTonbl O3HaHUS OKpYyXarouiero mupa. Poib
HKCIEPUMEHTA U TEOPUH B IIPOLIECCE MO3HAHUS TPUPOJIbl. DKCIEPUMEHT B (PU3UKE.

MogenupoBanue (QU3MUECKUX sBJIEHMM M mpoueccoB. HayuHble TIuUIOTE3BI.
®dusnueckue 3aKOHbl U TEOPUH. | paHUIBl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHLIMDI
COOTBETCTBHUS.

Pons u mecto ¢u3uku B (HOpPMUPOBAHMM COBPEMEHHON HAy4YHOW KapTHHBI MHpa, B
MIPAKTUYECKON IEATEIBbHOCTH JIFOACH.

Jlemoncmpayuu

AmnHanorossle U I_II/I(I)pOBBIC HU3MCPUTCIIbHBIC HpI/I60pI>I, KOMIIBIOTCPHBIC JaTYHUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHue. OTHOCHUTEIBHOCTh MEXaHUYECKOTo JBIKeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemernienue, cCKOpOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTb) U YCKOpPEHUE
MaTepUaIbHON TOYKH, UX MPOEKIIMU HA OCHU CUCTEMBI KoopauHaT. ClIoKEHUE TepPEeMEeIICHUM
U CJI0KEHHUE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOpPEHHOE NpSIMOIHHEHHOe NBkeHue. [ paduku 3aBucumoctu
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMEIICHUSI MaTEPUAIbHOW TOUKU OT BPEMEHH.

CBoboaHoe najzieHue. Y cKkopeHrne cBOOOTHOTO MaIeHus.

KpuBonuneliHoe nBmxeHue. J[BUKEHUE MAaTepUaTbHONM TOYKHA MO OKPYXHOCTH C
MOCTOSSHHOM IO MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAsE CKOpoCTh. llepunon u
yacToTa oopaienus. LleHTpoctpeMutensHoe yCKOpeHue.

TexHudeckue yCTpONCTBa U TMPAKTHYECKOE TNPUMEHEHHE: CHUIOMETp, IBWIKEHUE
CHapS/IOB, LIETTHBIC U PEMEHHBIC MEpEauH.

Jlemoncmpayuu

Monens cucTeMbl 0TCUETa, HILTIOCTPAIlMs KHHEMAaTHIECKUX XapaKTePUCTHK JIBUKCHHUS.

[Ipeobpa3oBaHue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue aBuxenus tena, OpOIeHHOTo MO/ YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenne yckopeHust CBOOOHOTO ITaICHHUS.

HamnpaBnenue ckopocTs npy JBMIKEHUHN TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3yuenne HepaBHOMEPHOTO IBMXKEHUS C 1IEJIbIO OMPEETICHUSI MTHOBEHHOM CKOPOCTH.
UccnegoBanue  COOTHOUIEHUST  MEXIYy  NOYTSIMH, MPOUJECHHBIMH  TEJIOM  3a

MOCJIEI0BATEIIbHBIE PAaBHBIE IMPOMEKYTKHM BPEMEHHM NP PABHOYCKOPEHHOM JBHIKEHUU C
Ha4aJIbHOW CKOPOCTBIO, PABHOU HYJIIO.



N3ydeHue qBUKEHUS MIapUKa B BI3KOW HKUIKOCTH.

N3ydenue nBuxeHus Teia, OpOIIEHHOTO TOPU30OHTAIBHO.

Tema 2. /lunamuxa

IIpunnun ortHocurensHOCTH ['amunes. Ilepswiii 3akoH Herorona. Huepuuanbhble
CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunmun cyneprio3unuu cui. Btopoit 3akon HpioTona s
MarepralbHOM TOUKHU. TpeTuid 3akoH HproTOHA /1711 MaTepraibHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tspkectu. [lepBasg kocMHuueckasi CKOPOCTb.

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

Tpenue. Buasl TpeHus (OKos, CKOJIbXKEHUSI, KaueHus1). Cuna tpenus. Cyxoe
TpeHue. Cua TpeHUs CKOJIbXKEeHMs M cwia TpeHusa nokos. Koadduuument tpenus. Cuna
COIIPOTHUBIICHUS NIPU JBMXKEHUHU TeJa B AKHUAKOCTU WIH Tase.

[TocTynaTensHOE M BpaIlaTeIbHOE ABMKEHUE a0COMIOTHO TBEPIOTO TEaA.

MoMeHT cuiabl OTHOCUTENIBHO Ocu BpamieHus. Ilnedo cuibl. YciaoBus paBHOBECHS
TBEPAOIO Tena.

TexHnyeckue ycTpolcTBa M INPAKTUYECKOE INPUMEHEHHME: IOMUIMITHUKM, IBH)KEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHME NHEPLMH.

CpaBHeHuE Macc B3aMMOJICHCTBYIOIIUX TEI.

Bropoii 3akoH HeroToHa.

N3mepenue cu.

CrnoxeHue cui.

3aBUCUMOCTb CUJIBI YIPYTOCTH OT Ae(opMaruu.

Hesecomocts. Bec Tena npu ycKOpEHHOM NOIBEME U NTAJICHUM.

CpaBHEHHE CHUJI TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.

VYcnosus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHSI.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3yuenue nBuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOLIUX B MPYKUHE U PE3UHOBOM
oOpasiie, OoT ux aedopmaruu.

HccnenoBanue ycinoBuil paBHOBECHUS TBEPIOTO TeJa, UMEIOILEr0 OCh BpaIleHUS.

Tema 3. 3aKonbl COXpaHeHUA 6 MEXAHUKE

NMnyneec MarepuallbHOM TOUYKM (Tenla), CUCTEMBl MaTEepHalbHBIX TodeK. Mmmyisc
CWJIBI U U3MEHEHHE UMITYJIbCA TeJla. 3aKOH COXPaHEHUs UMITyJbca. PeakTMBHOE ABM)KEHHUE.

Pa6ota cuibl. MOIITHOCTH CHJIBI.

Kunernueckas sHeprusi MarepuajibHON Touku. Teopema 00 U3MEHEHUHM KHHETUYECKON
SHEPTHUH.

[lorenumaneHas sHeprus. [loTeHuuanbHas sHeprus ynpyro aedhopMHUPOBaHHON
npyxuHbl. [loTeHnnanbHas sHEprus Tena BOJIM3H MOBEPXHOCTH 3eMIIH.

[ToreHnuanbHble ¥ HENOTEHIMATIbHBIE CUJIbl. CBSA3b PaOOTHl HEMOTEHIMATBHBIX CHII C
U3MEHEHUEM MEXaHUYECKOM HHEPrUM CHCTEMBI Tell. 3aKOH COXPAaHEHUS MEXaHHYEeCKON
JHEPTUH.



VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOMCTBA M  INPAKTUYECKOE IPUMEHEHHME: BOJOMET, KOmEp,
MPYKUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

[lepexosa mOTeHIMATLHON YHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3ydyenue aOCONOTHO HEYNPYroro ynuapa ¢ MOMOUIbIO IBYX OAMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CUJIBI ¢ U3MEHEHHEM MEXaHMYEeCKOW HHEpruM Teia Ha
IIPUMEPE PACTKEHUS] PE3UHOBOTO JKI'yTa.

Pa3nea 3. Mosekyasipaasi puznka 1 TepMOIHHAMHUKA

Tema 1. Ocno6bl MONEKYNAAPHO-KUHEMUUECKOU Meopul

OCHOBHbBIE TOJIOKEHUSI MOJIEKYJIIPHO-KUHETHUYECKON TEOpUM U MX OIBITHOE
000CHOBaHUE. Bpoynosckoensmwxkenue. luddyzus. XapakTepaABUKEHUS u
B3auMoOieicTBUAYaCTULBEIIeCTBA. MOJENN CTPOCHUS Ta30B, KUAKOCTEH U TBEPABIX TENl U
0oOBsICHEHHE CBOWCTB BEIIECTBA HAa OCHOBE ITHX Mojenell. Macca U pa3Mepbl MOJIEKYI.
KonunuectBo BemectBa. [locrossuaass ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Monens uaeanpHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYIISIPHO-KUHETUYECKON TEOpUU
UAeaIbHOTO ra3a. AOCONIOTHAs TeMiepaTypa Kak Mepa CpelHel KHHETHYeCKOH SHepruu
TEINIOBOTO JBWKEeHUs dactul rasa. Illkama rtemmneparyp KenbBuna. ['a30BbIe 3aKOHBI.
VYpasuenue MenneneeBa—Knaneiipona. 3akon Jlanprona. M3ompoiieccsl B UieaaibHOM rasze ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BellecTBa. [ 'paduyeckoe MpencTaBICHHE H30IMPOLIECCOB:
u30TepMa, u30xopa, nzodapa.

TexHnueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnpIThI, 10Ka3bIBAIOLIUE AMCKPETHOE CTPOEHME BEIIeCTBa, (GoTorpaduu MOJIEKYI
OPraHNUYeCKUX COCTUHEHUH.

OneIThl 10 AP PY3UN KUAKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKECHHUSI.

Mopgens onbira IlITepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACUCTBHS.

Monens, HIUTFOCTpUpYIOLIas IPUPOLY AABJICHUS ra3a Ha CTEHKH COCYAA.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS UI€aJIbHOTO ra3a, U30MpOLECCHI.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomol

Ompenenenne Macchl BO3/lyXa B KJIIACCHOW KOMHATE€ Ha OCHOBE M3MEPECHHH 00BbEMa
KOMHATBI, JaBJICHUS U TEMIIEPATypbl BO3yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT'o Ta3a.

Tema 2. Ocnoevt mepmoounamuku

TepMonnHaMuueckas cuctema. BHyTpeHH:s SHEPrUs TEPMOANHAMUUYECKON CUCTEMBI U
cnocoObl e€ wu3MeHeHus. KommdecTBO TemnoTel W pabota. BHyTpeHHss sHeprus



OJIHOATOMHOTO WJEAIbHOIO ra3a. Buupl Temionepenadn: TEMIONPOBOAHOCTb, KOHBEKIIMS,
M3JIy4eHHe. Y IeJbHas TeIJI0EMKOCTh BelecTBa. KoauyecTBo TEIIoTsl P TEIUIONEepeaaye.

[TonstTue o0 agmabatHom mporuecce. [lepBbiii 3akoH TepmoauHamuku. [Ipumenenue
MEPBOTO 3aKOHA TEPMOJMHAMHKH K H3omporeccaM. ['paduueckas nHTEpripeTanuss paboThI
rasa.

Bropoii 3akon TepMmoanHaMuku. HeoOpaTuMoCTh MpoI1eccoB B IPUPO/IE.

TennoBbie Mammubl. [IpuHIMIBL AEHCTBUS TEIJIOBBIX MamuH. IIpeoOpasoBaHus
SHEPruu B TEIUIOBBIX MamnHax. KoadduuueHt mnone3Horo neHCTBUS TEIUIOBON MAaIIMHBI.
Hukn Kapuo u ero kodp@uuMeHT MONE3HOro MAEUCTBUA. DKOJIOTUYECKHE MPOOIIEeMbI
TEIIO3HEPTETUKH.

TexHuueckue ycTpoiCTBa M MPAKTUYECKOE IMPUMEHEHHE: JIBUraTejlb BHYTPEHHETO
CropaHusi, ObITOBON XOJOUIbHUK, KOHTUIIUOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH PHEPTrUU Tela MPHU COBEPIICHUH PaOOTHI: BHUICT MPOOKH M3
OYTBUIKH TIOZ JICHCTBHEM CXKAaTOTO BO3/yXa, HarpeBaHue >Qupa B JATYHHOH TpyOKe MyTéM
TpeHus (BUICOACMOHCTPAIINS).

N3menenue BHyTpeHHEH 3Hepruu (TemMrepaTypsl) Teja IpH Terionepenaye.

OmnpIT 0 aguabaTHOMY PACHIUPEHUIO BO3/1yXa (OMBIT C BO3YLUTHBIM OTHUBOM).

Mopnenu mnapoBoil TypOWHBI, [BUTATeNsi BHYTPEHHErO CropaHHs, pPEaKTHBHOIO
JBUTATEJIS.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun geujecmea. Pazoevie nepexoonvl

[TapooOpa3zoBanne wu KoHAcHcanus. lcmapenue wu kumeHue. AOCONIOTHAS U
OTHOCUTENIbHAsA  BJIAXKHOCTh  BO3ayxa. HacelieHHbli  map. YaenpHas — TEIIoTa
napoo0Opa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT AaBJICHUSI.

Teépnoe Tteno. Kpucramnmmueckue u amopdHble Tena. AHU3ZO0TPONUS CBOMCTB
kpuctaioB.  JKuakue  kpuctambl.  CoBpeMeHHble — Marepuanbl. [lnaBieHue
KpucTaymu3anus. Y ieiabHast Tersiora miasinenus. Cyonumanus.

YpaBHeHUE TEIJIOBOTO OaaHca.

TexHuuyeckue ycTpoHCTBAa M NMPAKTUYECKOE MPUMEHEHUE: TUTPOMETP M IICUXPOMETP,
KaJIOpUMETpP, TEXHOJOTUU TIOJyYEHUS COBPEMEHHBIX MaTepuajJioB, B TOM 4HCIE
HaHOMaTEpPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCHILEHHBIX M1APOB.

Kunenue npu noHW>KEHHOM JaBICHUU.

Crioco0bI U3MEPEHHS BIAKHOCTH.

Habntoienne HarpeBaHus U IJIaBJICHUS KPUCTANIMYECKOTO BEIECTRA.

JleMOHCTpalys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne OTHOCUTENBHON BIa)KHOCTH BO3/1yXa.

Pa3nes 4. DiekTpoanHaMuKa
Tema 1. dnexmpocmamuka



DnekTpu3anusa Tel. OJEeKTpUYeCKud 3apsan. JlBa Buaa 53JIEKTPUUYECKUX 3apsoB.
[IpoBOIHMKY, TUITIEKTPUKHU U IMOIYNPOBOJIHUKH. 3akoH COXpaHCHUSA JJICKTPHUICCKOIO
3apsa.

BsaumopeiictBue 3apsaoB. 3akoH Kynona. ToueuHblli 3JEKTpUUECKHH  3apsi.
Onexrpuueckoe mnose. Hanpsx€HHOCTh 3nexkTpuueckoro nojis. Ilpunnun cynepno3unuu
JIEKTPUYECKUX TOJICH. JINHUY HANPSPKEHHOCTH AIEKTPUYECKOTO MOJIS.

Pabora cun osnexkrpocrarmyeckoro mois. [loreHnuman. Pa3HOCTh mHOTEHIMANIOB.
[IpoBogHMKM M  JMINEKTPUKM B JJIEKTPOCTAaTHMYECKOM  moiie.  Jludnekrpudeckas
IIPOHULIAEMOCTb.

OnexrpoéMkocTb. KoHzmeHncaTop. DNEeKTpOEMKOCTD INIOCKOTO0 KOHAEHCATOpa. DHEPrus
3apsHKEHHOIO KOHCHCATOPA.

TexHuyeckue ycTpoHMCTBA U INPAKTHUECKOE IMPUMEHEHUE: AIEKTPOCKOI, IEKTPOMETP,
AJIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHHE AIIEKTPOIPUOOPOB, KOHICHCATOP, KOTUPOBAIbHBIN
anmapar, CTpyMHBIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U IPUHLIKII ACUCTBHS SIIEKTPOMETPA.

B3aumonencTBue Had3IEKTPU30BAHHbBIX TEI.

DNEKTPUUECKOE M10JIE 3apsSKEHHBIX TEIl.

IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE.

DNeKTpocTaTUYECKas 3allluTa.

JIMDIIEKTPUKH B 3JIEKTPOCTATUYECKOM IT0JIE.

3aBUCUMOCTb JIEKTPOEMKOCTH IIJIOCKOIO KOHJEHcaropa OT IUIOU[aJM IIJIACTHH,
paccTosHUSA MEX1Yy HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHAECHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit mok. Toku é paznuunvix cpedax

DNeKTpUUECKU TOK. YCJIOBMSI CYIIECTBOBAHMS AJIEKTpUYeckoro Toka. Mcrounuku
toka. Cuna toka. IlocTosiHHBIHN TOK.

Hanpsokenune. 3akon Oma i1 ydacTka LEmu.

DnexTpuyeckoe CONPOTUBIICHUE. VY ensHoe CONPOTUBIICHUE BEILIECTBA.
[TocnenoBarenpHOE, MapaIeIbHOE, CMENIAHHOE COSUHEHNE ITPOBOIHUKOB.

Pabora snexkrpuueckoro toka. 3akoH Jxoyns—JIeHma. MOIIHOCTb 3JIEKTPUYECKOTO
TOKa.

ONeKTpOoABMKYIlasl CUjla U BHYTPEHHEE CONPOTHUBIIEHUE MCTOYHMKA TOKA. 3akoH Oma
U1 IOJTHOM (3aMKHYTOI1) aniekTprueckoi rienu. KopoTkoe 3aMbIkaHHe.

DONeKTpOHHAass MPOBOAMMOCTh TBEPIABIX METANIOB. 3aBUCHMOCTb COIPOTUBIICHUS
METAJIJIOB OT TemrepaTypbl. CBepXIpOBOAUMOCTb.

DNeKTpUYECKH TOK B BakyyMme. CBOMCTBA 2IEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpUMECHash MPOBOAMMOCTH MOJYIPOBOIHUKOB.
CaoiictBa p—N-niepexona. [lonynpoBoJHUKOBEIE TPUOOPHI.

ONEeKTpUUECKUH TOK B pacTBOpax M paciulaBaxX 3JEKTPOJIUTOB. DJIEKTPOJIUTHYECKAs
aucconuanus. JIEeKTPOIIn3.



DNekTpuyeckuii TOK B razax. CaMOCTOATENbHBII M HECAMOCTOSITEIBHBIA pa3psl.
Momnnus. 11nazma.

TexHuueckue ycTpoWcTBa M INPAKTHUUECKOE HPHUMEHEHME: aMIIEpMETp, BOJIBTMETP,
peocTar, HMCTOYHHKH TOKa, DSJIEKTPOHArpeBaTelbHbIE NPHOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIH THOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
II0JIYIIPOBOIHUKOBBIH 1IN0/, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHune cuibl TOKa U HaIlPSKEHMSL.

3aBUCUMOCTb CONPOTUBJICHUS LMIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOLIAIU
IIONIEPEYHOI0 CEYEHUs U MaTepuaa.

CMeriaHHOE COeIMHEHHE TPOBOIHUKOB.

IIpsiMoe u3MepeHne dIEKTPOABHKYIIEH CHilbl. KOPOTKOE 3aMbIKaHUE raJIbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET O CONPOTHUBIICHUSI.

3aBUCUMOCTD COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psa v IPOBOJIUMOCTb BO3IyXa.

OnHOCTOPOHHSAS IPOBOAUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3yueHne cMeImaHHOro COeAMHEHUS PE3UCTOPOB.

W3mepenue aiIEKTpOABMKYIIEH CHJIBI HCTOYHHMKA TOKA M €ro BHYTPEHHEro
COIIPOTHBIICHUS.

HaGirotenune amektposusa.

Me:xnpeamerHble CBSI3U

Wzyuenmne kypca ¢usuku 6a3oBoro ypoBHS B 10 Kiacce OCyIIECTBIISETCS C y4E€TOM
COJIep KATENbHBIX MEXIPEIMETHBIX CBSI3€M € KypcaMH MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaguu U TEXHOJIOTHH.

Mescnpeomemuvie nonsamus, CBSI3aHHbIE C U3y4YEHHEM METOJOB HAYYHOTO MO3HAHMSL:
SBJICHHE, HAy4YHbIN (akT, runoresa, ¢puuyeckas BeIUMUMHA, 3aKOH, TEOpHs, HAOIIOeHue,
AKCIIEPUMEHT, MOJIETIMPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHUE CHCTEMbl YypaBHEHUH, JuHeWHas ¢yHKOUSA, napabdora,
runepbona, uX rpaukd M CBOMCTBA, TPUTOHOMETPUYECKHE (YHKIUMU: CHUHYC, KOCHHYC,
TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKJECTBO, BEKTOPBI M MX MPOEKIUU
Ha OCH KOOpPIHMHAT, CII0)KEHHE BEKTOPOB.

buonoeusn: mexaHuueckoe JBHKEHHE B JKMBOM mpupozae, auddysus, ocmoc,
TEIUIOOOMEH KMBBIX OpPraHW3MOB (BBl TEIJIONEpeaud, TEIUIOBOE paBHOBECHE),
NEKTPUYECKUE SIBICHUS B )KUBOU NPUPOJE.

Xumusa: JUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHHWE AaTOMOB M MOJIEKYN, MOJb
BEIIECTBA, MOJISIPHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJN, KUJIKOCTEH W Ta3oB,
ANEKTPUYECKUE CBOWCTBA METAIIJIOB, AJIEKTPOJIUTUYECKAs IUCCOLMAIINS, TallbBaHUKA.

l'eocpagpus: BI1axXHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETD.

Texnonoeus: mpeoOpa3oBaHHE JBUKEHUH C MCIOJIB30BAaHUEM MEXaHM3MOB, YYET
TPEHUSI B TEXHUKE, MOJUIMITHUKH, UCIIOJIb30BAHUE 3aKOHA COXPAHEHUS MUMITYJIbCa B TEXHHUKE
(paketa, BOTOMET U Opyrue), ABUraTeslb BHYTPEHHET0 CrOpaHusl, mapoBas TypOuHa, ObITOBOM
XOJIOIWIBHUK, KOHJIUIMOHEP, TEXHOJOTHH IOIY4YEHHsS] COBPEMEHHBIX MAaTEpHUajoB, B TOM



YlClie HAaHOMATEePHAJIIOB, W HAHOTEXHOJIOTUH, JJIEKTPOCTAaTUYECKasl 3allluTa, 3a3eMJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEp, JIIEKTPOHATPEBATEIbHBIE NPUOOPHI,
AJEKTPOOCBETUTEIbHBIC TPUOOPHI, TalIbBAHUKA.

11 KIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpomMazHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHL. B3aumonelcTBUE NMOCTOSHHBIX MarHUTOB. MarHuTHOE MOJIE.
Bektop MaruutHOM wuHAYKUMH. [IpyHUIMN Cyneprno3uiUd MarHUTHBIX MoJied. JIuHum
MarHuTHOM MHAYKIMHU. KapTrHa JIMHUI MAarHUTHON MHAYKIIMH HOJIS TIOCTOSIHHBIX MAarHUTOB.

MarauTHO€E 1oJie TPpOBOJAHMKA ¢ TOKOM. KapThHa JIMHUN MHAYKIHH MAarHUTHOTO ITOJIS
JUITMHHOTO MPSIMOTO MPOBOJAHUKA M 3aMKHYTOT'O KOJIBLIEBOT'O MTPOBOJIHMKA, KATYIIKHA C TOKOM.
OmnsiT Opcrena. BzanmopeiicTBre MPOBOAHUKOB C TOKOM.

Cuinia Amriepa, €€ MOJIyJIb M HalpaBJICHUE.

Cuna JlopeHua, €€ Moayiab W HampaBieHue. J[BH)KEHHE 3apsKEHHOM YacTULbl B
OJTHOPOJHOM MarHuTHoM mosie. Pa6ora cuinel Jlopenna.

SIBneHue BIeKTpOMarHUTHOW MHAYKUMH. [lOTOK BekTOpa MarHUTHOM WHAYKIIMH.
DNEeKTpOABMKYIIAS CUJIa UHAYKIMU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKuuu Dapanes.

Buxpeoe anexkTpuueckoe mose. DIEKTPOABIKYINAS CUJia UHAYKIIMU B MPOBOJIHUKE,
JBIKYIIEMCSI TIOCTYIATEIbHO B OJTHOPOTHOM MarHUTHOM TIOJIE.

[IpaBuio JleHna.

NHnykTUBHOCTD. SIBICHME CAMOMHAYKIIMH. DJICKTPOIBIKYIIAS CHUJIa CAMOUHTYKIIUH.

DHeprusi MarHUTHOTO MOJISt KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE IOoJIe.

TexHuueckue ycTpoOCTBA W MPAKTHUUECKOE IPUMEHEHHE: TMOCTOSHHBIE MAarHUThI,
3JEKTPOMArHUTHI, 3JIEKTPOJIBUTaTEIb, YCKOPUTEIH 3JEMEHTApHBIX YACTUL, MHAYKIIMOHHAs
Meyb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHHUE AJIEKTPOHHOTO MTyYKa MAarHUTHBIM TOJIEM.

JIHUY MHIYKITUY MarHUTHOTO TIOJIS.

B3aunmMopeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBneHue ANEeKTPOMArHUTHON UHAYKIIUH.

[IpaBuio JleHna.

3aBUCHMOCTh  JJICKTPOJBIDKYIIEH CHJIBI WHIYKIIMA OT CKOPOCTH H3MEHEHHUS
MarHuTHOTO MOTOKA.

SIBrieHNE CaMOMHTYKIIN Y.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHrne MarHuTHOTO NOJI KaTYIIKH C TOKOM.

WccnepgoBanue neicTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIEHUS 371€KTPOMAarHUTHOM MHIYKIUU.



Paznen 5. Kosed0anusi M BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazZHumHbsle K0Jaed0anus

Konebarenpnas cucrema. CBoOogHBIe MexaHHUYeckue KoseOanus. ['apmoHuueckue
konebanusa. Ilepuon, wacrora, ammuutyaa u ¢aza konebanuid. [IpyKMHHBIH MasSTHHK.
MareMaTHueCcKuil MasgTHUK. Y paBHEHHE FapMOHUYECKUX KoJjeOanuii. [IpeBpamienue snepruu
MIPU TAPMOHUYECKUX KOJICOaHUSAX.

KonebarenbHbiit koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJEOAaHUS B HACATBHOM
KoJIe0aTenbHOM KOHTYpe. AHAJIOTUS MEXAY MEXaHMYECKUMHM U 3JIEKTPOMAarHUTHBIMU
konebanusamu. @opmyna TomcoHa. 3akOH COXpaHEHUS DHEPrUUM B HUJCATBHOM
KoJIe0aTenbHOM KOHTYpE.

[IpencraBnenne o 3aTyxamoIUX KoOJeOAHUSAX. BBIHYX/IEHHBIE MEXaHUYECKHE
Kosebanus. Pezonanc. BoHyXI€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHusI.

[lepemennbiii Tok. CHHycOMJANIbHBIN NEpEMEHHBIH TOK. MOIHOCTh MEPEMEHHOIO
TOKa. AMIUIUTYTHOE U JEMCTBYIOLIEE 3HAUEHUE CHIIbI TOKA U HAPSYKEHUS.

Tpancdopmarop. IlpousBoacTso, nepeaaya U NOTpedIEHUE IEKTPUUECKON SHEPIUU.
DKOJIOTHYECKME PUCKU IPU HIPOM3BOJCTBE 3JIEKTpo3Hepruu. KynbTypa HCHOIB30BaHUSA
3JIEKTPOIHEPI U B IIOBCEIHEBHON KU3HH.

TexHuueckue ycCTpoicTBa M INPaKTHUECKOE MPUMEHEHHME: IEKTPHUUECKUI 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanne  mapaMeTrpoB — KoieOaTeNbHOM — cUCTEMbl  (NPYKUHHBIA WM
MaTeMaTUYECKUN MasiTHUK).

HaGurotenue 3aTyxaroniux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJIEOAHUH.

HabmtoneHue pezonanca.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIeOaHUs.

OcmwinorpaMMsl  (3aBUCMMOCTH  CHJIBI TOKAa M HaIlPsDKEHHS OT BPEMEHM) Ul
ANEKTPOMAarHUTHBIX KOJIEOaHH.

Pe3onaHc mpu mocienoBaTeIbHOM COEIMHEHUHN PE3UCTOPA, KAaTYIIKU WHIYKTUBHOCTH
1 KOH/IEHCATOopa.

Monenb TUHUY 3JIEKTPOIIepeIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBHCHMOCTH TepHOJa MajblX KojeOaHWH rpy3a Ha HUTH OT JAJIMHBI
HUTHU U MACCHI Ipy3a.

HccnenoBanue INEPEMEHHOIO TOKAa B LENU M3 IOCIENOBATEIBHO COECIMHEHHBIX
KOHJIEHCATOPa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHunHbvle 0HbL

MexaHnu4yeckre  BOJIHBI, ycloBHUs  pacnpoctpaHenus.  Ilepumon.  CkopocTh
pacnpocTpaHeHus U AjguHa BojHbL. [lomepeunsle U npoaonbHble BOJHBL. MHTEpdepenuus u
TU(QpaKIus MEXaHUYECKHX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEKTPOMAarHUTHHIE BOJIHBL. Y CIIOBUS M3JIy4€HUs IEKTPOMArHUTHBIX BOJIH. B3aumuas
opueHranus BektopoB E, B, V B anekrpomaruutHoi BosiHe. CBOMCTBA 3IIEKTPOMArHUTHBIX



BOJIH: OTpa)keHHUe, MpesloMIIeHue, mojisipu3anus, Audpakius, uHTepdeperuus. CKOpocTh
3JEKTPOMArHUTHBIX BOJIH.

[IIkana 3;1eKTpOMarHuTHBIX BOJIH. [I[puMeHeHNe 371IeKTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHOUIIBL paIUOCBA3YU U TEIEBUACHUSA. Paguonokanus.

DNEeKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHnuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: MY3bIKaIbHbIE HHCTPYMEHTHI,
YIBTPa3BYKOBAasl IMATHOCTUKA B TEXHUKE U MEJIULIMHE, pajap, paauonpUEMHUK, TEIEBU30P,
anTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OO6pazoBanue 1 pacIpOCTpaHEHHUE MOMEPEUHBIX U MPOJ0JIbHBIX BOJH.

Konebmronieecs Te10 Kak UCTOUYHUK 3BYKa.

Habnronenue oTpaxeHus 1 MPeToMIICHUS MEXaHUUECKUX BOJIH.

Ha6monenne naTepdepeHnn 1 AUPPaKIud MEXaHHIECKUX BOJTH.

3BYKOBOM pE30HAHC.

Habmtoienue cBsi3n TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW W 4YacCTOTOMN
KoJieOaHuH.

UccnegoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH: OTPaXXEHHE, IPEJIOMIICHUE,
nossgpusanus, rudpakuus, HTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMosMHENHOE pacHpOCTpPaHEHHUE CBETa B OJHOPOIHOMN
cpene. JIyu ceera. ToueyHbIN HCTOYHUK CBETA.

Otpaxenue cBeTa. 3aKOHbI OTpakeHus cBeTa. IlocTpoeHue n3o0paxeHuil B IIIOCKOM
3epKaje.

[Ipenomiienne cBeta. 3aKkOHBI MpeIOMJICHHsS cBeTa. AOCOJIOTHBIM TMOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxeHue. IIpenenbHblil yroa MOJMHOrO BHYTPEHHETO
OTpa>KEHUS.

Hucnepcus csera. ClioxxHbIN cocTaB Oenoro ceera. L{Ber.

Cobuparonue u pacceuBarouive JuH3bL. ToHKas ynH3a. DOKYCHOE pacCTOSIHHE U
onThyeckas cwia TOHKOM JuH3bL. [locTpoenme wu3o0pakeHuid B coOuparomux U
paccenBaronux JHH3aX. POpMyJia TOHKOHN JIUH3bL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

[Ipenenbr TPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

Bonnosas ontuka. Wntepdepenmnus cera. KorepeHTHbIE HMCTOUYHUKH. Y CIIOBUS
HaONO/IEHNsT MAaKCUMYMOB M MHHUMYMOB B HHTEP(EPEHIIMOHHOW KapTHHE OT JABYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakus ceta. dudpakinuonHas peméTka. YcioBue HAOMIOIEHUS TIaBHBIX
MaKCHMYMOB IIpH Na/IEeHUH MOHOXPOMaTHYECKOT0 CBETA Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuyeckue ycTpoHCTBa M NMPaKTUYECKOE MPUMEHEHHE: OYKH, Jyna, (oToamnmapar,
MPOEKIMOHHBINA anmapaT, MUKPOCKOI, TEJIECKON, BOJIOKOHHAsl ONTHKa, AU(PpPaKIMOHHAS
pemeéTKa, NoJIPOn.

Jlemoncmpayuu

[IpssmonuHETHOE pacpoCTpaHEHUE, OTPaKEHUE M NpeloMieHHe cBeTa. OnTuyeckue

pUOOPBHI.



[TonHoe BHyTpeHHEe oTpakeHre. Moiesb CBETOBO/IA.
HccnenoBanue CBOMCTB N300paKeHHM B JIMH3aX.
Mopenu MHKPOCKOIIa, TeIeCKoIa.

HaGmonenue naTepdepeHIm cBera.

HaGmonenue nudpaknuu cBera.

HaGmronenue aucriepcuu cBera.

[TorydeHune cekTpa ¢ TOMOIIBIO MPU3MEI.
[Tonmy4yeHnue criekTpa ¢ TOMOIIBIO AU(PPAKITHOHHON PEIIETKH.
HaOmnroneHue momnsipu3anyu cBeTa.

Vuenuueckuii sxcnepumenm, 1ab6opamopmvie pabonul
W3mepeHue mokasatelis IpeIoMIICHUS CTEKJIA.
HccnenoBanue cBONCTB U300paXKeHUM B TMH3aX.
HaGmonenue aucrepcuu cBera.

Pa3nes 6. OcHOBBI cleIMAJILHOM TEOPHH OTHOCUTEIbHOCTH
I'paHM1IBI IPUMEHUMOCTH KJIacCHUecKo MexaHHukH. [locTynarel cnenuanbHOl Teopun
OTHOCUTEJIBHOCTU: HMHBAapUAaHTHOCTb MOJYJS CKOPOCTHM CBe€Ta B BaKyyMe, IPHHLUI
OTHOCHUTEJIbHOCTU DUHILTEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJICHNE BPEMEHHU U COKPAILLIEHUE JITUHBI.
DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTULIBI.
CBs13bp Macchl C 3HEPTUEN U UMITYJIbCOM PEJSATUBUCTCKOMN YaCTHUIbl. DHEPrus MOKOSL.

Paszpnen 7. KBanToBas puszuka

Tema 1. dnemenmovl K6AHM OGO ONMUKU

@®oronsl. Popmyna [lmanka cBs3u sHepruu (POTOHA C €ro YacTOTOH. DHeprus u
UMIYNbC (HOTOHA.

OtkpbiTe u uccinenoBanue ¢oroaddexra. Ombitel A. I'. CroneroBa. 3aKoHBI
doroapdexra. VYpaBHenue OiHITeHHa ans  porodddexra. «KpacHas rpaHunan
dboTorddekra.

Hasnenue ceera. Oneithel [1. H. JIeGenena.

XuMuyeckoe IeHCTBHE CBETA.

TexHnuyeckue ycTpoHCTBa M MPAKTUUYECKOE MPUMEHEHHE: (POTOIEMEHT, POTONATUHK,
COJIHEYHas Oatapes, CBETOAUOI.

Jlemoncmpayuu

®oTo3ddeKT Ha YCTaHOBKE C IUHKOBOM MIACTHHOM.

HccnenoBanue 3akOHOB BHeIIHEro Gporoagdekra.

Cseroauos.

Conneuynas Garapes.

Tema 2. Cmpoenue amoma

Mopenb atoma Tomcona. OnwiTel Pezepdopaa o paccessauto o-uactuil. [lnanerapuas
Mmojienb aroma. [loctynarel bopa. M3nydyenue u norsiouieHre poTOHOB NpHU MEpexojie aToMa
C OJHOTO YPOBHS SHEpruu Ha Jpyroi. Buael cnextpoB. CHeKTp ypoOBHEH PHEPrHMM aroma
BOAOPOJA.



BonHoBbIe cBoiicTBa yacTull. Bosubl ne bpoins. KopnyckynspHO-BOTHOBOM Tyanu3Mm.
CrioHTaHHOE M BBIHYKJCHHOE U3TTyYeHHE.

TexHuyeckue ycTpoWCTBa U MPAKTUYECKOE TPUMEHEHHE: CIEeKTPajJbHBbIA aHaIu3
(cnexTpockom), Ja3ep, KBAaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Ornpezenienne JIMHBI BOJIHBI Jlazepa.

Habmoienue mnHeHvaThIX CIEKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

Hab6mronenue nuHeHyaToro crekTpa.

Tema 3. Amomnoe sa0po

OKCHEPUMEHTHI,  JOKA3bIBAIOIIME  CIOXKHOCTh  CTpoeHust  sanpa.  OTKpbITHE
pagnoaktuBHOCTU. OmbiThl  Pe3epdopna mo ompeneneHuio cocTtaBa paJdOAKTHBHOTO
mznydyenus. CBoiicTBa anbda-, OeTa-, raMMma-u3IydeHus. BimsHue paguoakTUBHOCTH Ha
KUBBIE OpraHNU3MBI.

OtkpsiTHe TpoTOoHA M HelTpoHa. HykionHas monens snapa ['eitzen6epra—lBaneHko.
3apsiz sapa. MaccoBoe yncio siapa. M30Tomsbl.

Anbda-pacnan. DOneKTpOHHBIH M TO3UTPOHHBIM Oera-pacman. ['amMma-usnyudeHue.
3aKoH paJiMOaKTUBHOIO pacnaja.

DOHeprus cBA3M HYKJIOHOB B sipe. SnepHbie cuibl. JledekT maccsl sizipa.

SAnepHsle peakuuu. JleneHre U CUHTES SIED.

SAnepusiii peaktop. Tepmosnepubiii cunre3. [IpoOnembl M NEPCHEKTUBBI SIEPHOU
SHEPreTUKU. DKOJIOTMYECKUE aCTIEKThl SAEPHON SHEPreTHKU.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTobl HaOIIOICHHS U PETUCTPALIUH 3JI€MEHTApHBIX YacTHII.

dyHnameHTaIbHbIE B3auMoAeHcTBUSA. EqMHCTBO (hr3nyeckoi KapTHHBI MHpa.

TexHuyeckue ycTpoWCTBa M TMPAKTUYECKOE TPUMEHEHHUE: JO3UMETp, Kamepa
BuiibcoHa, simepHsliii peakTop, arToMHas 6omoa.

Jlemoncmpayuu

CYETYNK HOHU3UPYIOIIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul
HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

Pa3neu 8. DiieMeHTBI ACTPOHOMMH M ACTPOPHU3UKHU
Oranel pa3BUTHs acTpoHOMuHU. IIpukinamHOoe W MHUPOBO33PEHYECKOE 3HAUYEHUE
aCTPOHOMHU.

Bun 3Bé3mH0T0 HeOa. Co3Be3us, IpKue 3BE3/IbI, INIAHETHI, UX BUAUMOE JIBHKEHUE.

ConHednas cucrema.

Comnne. ConHewnast akTUBHOCTh. McTounuk sHeprum ConHna u 3BE37. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlnarpaMma «CIEKTpabHBIA KJIACC — CBETUMOCTBY». 3BE3[bI
IJJaBHOM IOCJIEIOBATEILHOCTH. 3aBHUCUMOCTh «Macca — CBETHMOCTBY» IS 3BE3] TJIaBHOM

IOCICI0BATCIBHOCTH. BHYTpeHHCC CTPOCHUC 3BE3. COBpeMCHHBIe MMpEaACTaBJICHUA O
MPOUCXOKACHUHN U 3BOJIFOITUU COJ'IHI_[a U 3BE3I. OTaIesl JKU3HU 3BE3 .



Muneunsiii [lyts — Hama [Nanaktuka. [Tonoxxenne u asukenne ConHia B ["amakTuke.
Tunel ranaktuk. Pagroranaktuku u kBa3apbl. YEpHbIE ObIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa06ima. Paz6eranue ramaktuk. Teopus
Bbonpmoro B3peiBa. PenukroBoe usnyyeHue.

MacmrabHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménubie mpoOieMbl aCTPOHOMUM.

Vuenuueckue nabnooenus

Habmonenuss HEBOOPYXKEHHBIM TIJ1a30M C  HCIIOJIB30BAHHEM  KOMIIBIOTEPHBIX
MPWIOKEHUN [UJIsl OTpEIeNICHUs] TMOJIOKEeHUs HEOECHBIX OOBEKTOB HAa KOHKPETHYIO NaTy:
OCHOBHBbIE c03Be3us1 CEeBEpPHOTO MOTYIIAPUs U IPKUE 3BE3/IBI.

Hab6mronenus B reneckon Jlynsl, raner, Maeunoro [lyru.

O0o0maroniee NnoBTOpPEeHUE

Ponb u3uku u acTpoHOMHHM B DKOHOMHYECKOM, TEXHOJOTHYECKOH, COIMAIBLHON U
THYECKOU cdepax NesTeNTbHOCTH YeNIOBEKa, pOJib U MeCTO (M3UKM M acTPOHOMHUHU B
COBPEMEHHOW HAaydyHOW KapTHHE MHpPA, pOJb (U3NYECKOH TeopuH B (OPMHPOBAHUU
Mpe/ICTaBICHU 0 (U3NYECKON KapTUHE MHUpPA, MECTO (PU3HUECKON KapTHHBI MHpa B 00IIEeM
Psly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTaBICHUI O IPUPO/IE.

MexnpeaMeTHbie CBSI3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kilacce ocyiecTBIseTCS ¢ y4€TOM
COJIEpKATEIIBbHBIX MEXIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTHUKH, OWOJIOTHH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle noHsamus, CBSI3aHHBIE C U3yYEHUEM METOJ0B HAyYHOr'O MO3HAHMUS:
SBJICHHE, HAY4YHBIN (paKkT, TMHoTe3a, (U3MYecKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOAEHUE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelIEeHUE CHCTEMbl YypaBHEHUH, TPUTOHOMETPUYECKUE (PYHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKJIECTBO, BEKTOPHI
U UX MOPOEKIHMH Ha OCH KOOPAMHAT, CIIO)KEHUE BEKTOPOB, MPOU3BOJHBIE AJIEMEHTAPHBIX
GbyHKIUH, TpU3HAKK TON00US TPEYroJbHUKOB, OMpeeNieHHe TUIONIaAN MIOCKUX (QUryp u
o0BbEMma Ter.

buonozus: snekrpuyeckue sBIEHUS B KUBOHM NMpUpOE, KoneOaTelbHbIE JBUKECHUS B
KUBOW TIPUPOJIE, ONTUYECKUE SIBIICHUS B JKUBOW MPUPOJE, NCUCTBUE paauaIlid Ha >KUBBIC
OpTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Te,
MEeXaHU3MbI 00pa30BaHUs KPUCTAJUIMUECKOM PEIIETKH, CIIEKTPAIbHBIN aHAJH3.

l'eocpagpua: MarHUTHBIE TOJIOCA 3€MJIM, 3aJeKU MArHUTHBIX pPyA, (QoToChEMKa
36MHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMJIIETPSICEHU M.

Texnonocus:  NWHUWA  DIIEKTpoIleperay, reHepaTop  INEpPeMEHHOI0  TOKa,
AJIEKTPOJIBUTATENh, WHIYKIIMOHHASA TI€Yb, DPaaap, PaJAHONPUEMHHUK, TEIEBU30p, AHTEHHA,
tenegoH, CBYU-neus, npoeKIIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJTHEUHas Oarapes.

TEMATHYECKOE IINTAHUPOBAHHUE

TemaTtnueckoe mnanupoBaHue no ¢usnke (0a30BBI YpPOBEHb) AJISI YPOBHS CPEIHETO
o011ero 00pa3oBaHus COCTABIEHO ¢ y4€TOM paboyeill MporpaMMbl BOCIIUTAHUS.



BocnuraTenpHblii MOTEHIMAN JAHHOTO Y4eOHOTO IMpeaMeTa 00ecleurBaeT CO3/IaHHue

6J'IaFOHpI/I5[THBIX YCJ'IOBI/II\/'I JJIA HpI/IO6peTeHI/I5[ MIKOJIbHUKaMM OIIbITa:

1. caMOCTOSATENBHOTO TPUOOPETCHHS] HOBBIX 3HAHWM, MPOCKTHOW ACSITEIHLHOCTH,

IIPOBCACHUA HAYUYHBIX HCCHCHOB&HHﬁ.

2. CaMOIIO3HAHMS U caMOaHaJIn3a, OIbIT COUUAIBHO NPUCMIICMOI'0 CAMOBBLIPAKCHUA U

camopea3aIuy.
10 KJIACC
Ne KosaunuyecTBO4acoB DJIEKTPOHHbIE
HaumenoBanuepas
€108 0 Bee Konrpounr  Ilpakruuec  (uudposeie)
n/ HbIe KHe o0pa3oBaTe/bHbIEpe
TEeMIIPOrpaMMBbl ro
I padoThI padoThI Cypchl
Paznen 1.OU3UKA U METOAbI HAYYHOTI'O ITIO3HAHUA
bubnmmoreka HOK

dusznka u MCTOABI
HAaY4YHOI'O ITIO3HAHUSA

https://m.edsoo.ru/7f4
1bf72

Hroronopasz ey 2
Pazpen 2.MEXAHUKA
bubnuoteka HOK
2.1  Kunemaruka 5 https://m.edsoo.ru/7f4
1bf72
bubnuoTeka HOK
2.2  Jlunamwuka 7 https://m.edsoo.ru/7f4
1bf72
3aKOHBICOXPAHEHUS bubmorexa LOK
2.3 B MeXAHIKe 6 1 1 https://m.edsoo.ru/7f4
1bf72
Hroronopaszaeny 18
Paznen 3.MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMUHAMUKA
OCHOBBIMOJIEKYIISIP EnbmoTeka ITOK
3.1 EE;IGTH%CKOIZRO 1 https://m.edsoo.ru/7f4
P 1bf72
uu
OCHOBBITEPMOIMHA Enbmorexa HOK
3.2 jy— 10 1 https://m.edsoo.ru/7f4
1bf72
Arperatheie bubnmmoreka HOK
3.3 EZCTOHHM o https://m.edsoo.ru/7f4
mecTBa. da3oBbie 1bf72
TIEPEXOJTbI
Uroronopaszneny 24
Paznen 4.9JIEKTPOJIMHAMUKA
bubnuoreka HOK
4.1  DnekTpocTaTuka 10 1 https://m.edsoo.ru/7f4
1bf72
4.2 IlocTosHHBIH 12 1 bubnuoreka LHOK



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

https://m.edsoo.ru/7f4

Toku B pa3inuyHBIX 1bf72
cpemax
Hroromnopaszneny 22
PezepBHoeBpems 2
OBHIEE KOJMYECTBO
YACOB [1I0 68 3
[TPOIT'PAMME
11 KJIACC.
Ne KoiaunuyecrBouacos
DJIEKTPOHHbBIE
HaumenoBanuepasaeioB Bc (undposBbie)
;1 U TEMIIPOTrPaMMBbI er E:H:g::::lﬂ II;II/II’:K; 6':;:': o0pa3oBarTeib
I 0 p p HbIepecypchl
Pazgen 1.9JIEKTPOJIUMHAMUKA
Bubianoreka
MarnutHoermone.
1 DIEeKTPOMArHUTHASIHNH 1 3 HOK
1 - p YK 11 https://m.edsoo.
H ru/7f41c97c
Hroronopazneny 11
Paznen 2. KOJTEBAHUS U BOJIHBI
Bubnuoreka
Mexanunueckue "

2. 3JIEKTPOMAarHUTHEIEKOJIED 9 1 LOK

1 J— p https://m.edsoo.
ru/7f41c97c
Bbubnuoreka

2. MexaHudeckue i LHOK

1 .

2 AIIEKTPOMAarHUTHBIEBOTHBI https://m.edsoo.
ru/7f41c97c
bubmnoreka

2. HOK

3 Onmika 10 3 https://m.edsoo.
ru/7f41c97c

Uroronopazneny o4
Pasznen 3.0CHOBBbBI CHEHHAJILHOﬁ TEOPUU OTHOCUTEJBHOCTUA
Bbubnuoreka
3. OcHoBBICTIEITUATTBHONTEOD HOK
4 1 )
1 MUOTHOCUTEILHOCTH https://m.edsoo.
ru/7f41c97c
Urtoronopaszneny 4
Paznen 4. KBAHTOBASI ®DU3UKA
. bubanoreka

4, D1€EMEHTHIKBAHTOBOMOIITH

1 KU 6 HOK
https://m.edsoo.
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ru/7f41c97c
bubnuoreka
4, OK
2 Crpoenncaroma 4 Https://m.edsoo.
ru/7f41c97c
bubnuoreka
4, OK
3 ATOMHOCAAPO > Https://m.edsoo.
ru/7f41c97c
Hroronopazneny 15
Pa3znen 5.9JIEMEHTbI ACTPOHOMUU U ACTPO®PU3UKHU
bubnuoreka
5. DJIEMEHTBIaCTPOHOMUU U 7 1HOK
1 acTpo(HU3HKH https://m.edsoo.
ru/7f41c97c
Uroromnopaszneny 7
Paznen 6.OBOBIIAIOIIEE IOBTOPEHUE
bubnuoreka
i' Oo6o6maromeenoBroperne 4 ﬁg}s{ /im.edsoo.
ru/7f41c97c
Uroromnopaszneny 4
PesepBHOEBpeMs 3
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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