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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yuebHOTrO TpenaMera «Dusmka» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MeTanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YJIBTATOB.

JJUYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3ylbTaThl OCBOCHUS ydeOHOTO mpeamera «Du3uka» JOHKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONIMXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TMO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIIEeCTBa,
paciupeHne >KU3HCHHOTO OIbITa W ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIPaBJICHUH BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaIaHCKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOYYAIOMIErocs KaK aKTHBHOTO U
OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUIIUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHONW OpraHU3aIl1H;

YMEHHE B3aMMOJICHCTBOBATh C COIUAJIBHBIMH HWHCTHTYTAMH B COOTBETCTBHH C HX
(GYHKIMSIMHY ¥ Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOH M BOJIOHTEPCKOU JNEATEILHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOPMHUPOBAHHOCTh POCCHMCKON IPaXKIaHCKON MJICHTHIHOCTH, TATPUOTU3MA;

IICHHOCTHOE OTHOIIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKCHHSIM pPOCCHHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO IMOBEICHMS;

CIOCOOHOCTh OIIGHWBATh CHTYAllMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U LIECHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIIUTAHHMS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIFOYAs ICTETUKY HAYYHOTO TBOPUYECTBA, MPUCYIIETO
¢buznueckoit HayKe;

5) Tpya0BOro BOCIIMTAHHUSI:

WHTEpPEeC K pa3iaudHbiM cdepaM TpodecCHOHATBHOW JEesITeNbHOCTH, B TOM 4YHUCIE
CBS3aHHBIM C (M3UKOW U TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu U peanr30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO M CaMO0OOpa30BaHUIO B 0OnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) PKOJIOrHYeCcKOro BOCIIMTAHMA:

c(hOpPMHUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPHl, OCO3HAHHWE TJI0OATBHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIEM;



IUIAHUPOBAHUE U OCYIIECTBJIICHUE JACHUCTBUI B OKPYXKAIOUIEH CpeAe Ha OCHOBE 3HAHMS
LeJIed yCTOMYUBOIO Pa3BUTHS YEJIOBEYECTBA;

pacIIUpeHUe OMbITa JAEATEIbHOCTH OSKOJIOIMYECKON HAIpaBJIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

0CO3HAHME IIECHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTh B MpOIECCe M3ydeHHs (pU3HKH
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITEbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHUBEPCATbHBIE YUeOHbIE e CTBUS
Ba3oBble JJoruyecKue JeiicTBHs:

CaMOCTOSITENIBHO (DOPMYJIMpOBATh M aKTyaIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh e€
BCECTOPOHHE;

OTIPEJICIIATH TSN JIeATSIILHOCTH, 33]1aBaTh apaMeTPhl M KPUTEPHH UX JTOCTIIKEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3HUYCSCKUX SIBIICHUSX;

pa3pabaTeIBaTh IIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTePHUATbHBIX
1 HEMaTEePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICATEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OIICHUBATh PUCKH TOCJICICTBUN ACITCILHOCTH;

KOOPJIMHUPOBATH M BBINIOJHATH PAabOTy B YCJIOBHSIX PEATBLHOT0, BHPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIJICHUE IPU PEIICHUH KU3HCHHBIX TTPOOJIEM.

ba3oBrble nccienoBarejbcKue AeiCTBHS.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMH TMOHATHSIMH W METOJIaMH (PH3UYECKOU
HAYKH;

BJIaJICTh HaBBIKAMU y4YCOHO-HCCIICIOBATEIILCKON M MPOCKTHOW JCSITEILHOCTH B 00JACTH
(U3HKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIBHOMY TTOMCKY METOJIOB PEIICHUS 3a/1a4
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHIO Pa3IMYHBIX METOI0B TIO3HAHHSI,

BIIQJICTh BHUJAMH JICATCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHS, €r0 HHTEPIpPETaIluH,
npeoOpa3oBaHUI0 W TMPUMCHEHHIO B PA3JIUYHBIX YYCOHBIX CHTYallUsX, B TOM 4YHCIE IpPU
CO3JaHUH Y4EOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATh
TUIOTe3y €€ pelICHHs, HaXOJWTh AapTYMEHThI JUIS JOKa3aTejlbCTBA CBOMX YTBEPIKICHHIA,
3aJIaBaTh IapaMeTPhl U KPUTEPUH PEIICHHUS,

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peIIeHUS 3aJaydl pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (POopMyIHpOBaTH COOCTBEHHBIE 3aJaud B OOpa30BATENbHON AEATEIHHOCTH, B
TOM YHCTIe IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAllUsIM, OIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IACTh KU3HEACITETbHOCTH;

yMeTb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJICH, TIpe/yIaraTh OPUTHHATBHBIEC TOIXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

Padora ¢ undpopmanueii:



BJIAZICTh HAaBBIKAMH TIOJIYYCHHA I/IHq)OpMaI_II/II/I (1)I/ISI/II-I€CKOFO COJACpKaHud U3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISTh IOUCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPHpETanio HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHS;

OLICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

HCII0JIB30BAaTh CPECACTBA HHq)OpMaHHOHHLIX U KOMMYHHUKAIITMOHHBIX TEXHOJOTHH B
pPCIICHMN KOTHUTUBHBIX, KOMMYHHUKATUBHBIX W OPraHU3allMOHHBIX 3aJdad C CO6JHOIICHI/ICM
TpeOOBaHUI IPTOHOMHKH, TEXHUKU 0€301TaCHOCTH, THTHEHBI, PECypcOCOepEeKEHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DM3MYECKOTO COJACPKaHHMs B pPA3NUYHBIX (opmarax ¢ y4éTom
Ha3HA4YeHUs WHPOpPMAIMKM W LEJNEeBOM  ayAWTOpWUH, BBIOMpAs ONTUMAIBHYIO (QOpMY
MMpEACTAaBJICHUA U BU3yalIn3aluu.

KoMmyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIECTBJISITH OOIIEHNE HAa ypoKax (PM3UKU U BO BHE-YPOUHOU JIEATEILHOCTH;

paCHO?:HaBaTI) HpC}lHOCBIJ'IKI/I KOH(i)J'II/IKTHI)IX CI/ITyaIII/Iﬁ " CMAT4YaTh KOH(l)J'II/IKTI)I;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIH30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUIYAILHON pabOTHI;

BBIOMpATh TEMATHKy M METOJIbI COBMECTHBIX NEMCTBHH C y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO YIeHa KOJIJICKTHBA;

HpI/IHI/IMaTB neian COBMeCTHOI;'I JCATCIIBHOCTH, OpFaHI/ISOBBIBaTI) 158 KOOpJII/IHI/IPOBaTI)
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJAThH IUIAH JEHCTBUM, pACIPENENATh POJH C Y4ETOM
MHEHHH Y9aCTHHKOB, 00CY)X/IaTh pe3yibTaThl COBMECTHOW Pa0OTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KaKJIOTO YJ4aCTHHUKA KOMAHJbI B OOIIHMI pe3yabTar
0 pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIE TMPOEKTHI, OICHUBATh HJACH C TO3WIMKW HOBHU3HBI, OPUTHMHAIBHOCTH,
MPaKTUYECKOW 3HAYMMOCTH,

OCYIIECTBJISITh TO3UTUBHOE CTPATETHMUECKOE IIOBEJCHUE B PA3JIMYHBIX CUTYAIHUX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PeryiasiTuBHbIe YHHBepPCaJbHbIE YUeOHbIE 1elCTBHS
Camoopranuszanms:
CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATENIbHYIO JESITENbHOCTh B 00JacTu (PU3UKU U
aACTPOHOMUU, BBISIBIISITH IPOOJIEMBI, CTABUTH U (GOPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAaH pEHICHHs Pacu€THBIX W KAYeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOUYTCHUN;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JTMYHBIX MPEANOYTCHUH;
JieNaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MPUOOPETEHHBIN OTIBIT;
CrocoOcTBOBaTh (HOPMHUPOBAHHIO U TPOSBICHUIO OPYIUIMH B oOnactu  (pusmkwy,
MOCTOSIHHO TOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:
JlaBaTh OLEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTh, OLIEHHUBAaTh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;



BJIQJICTh HABBIKAMH TIO3HABATEILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
1 MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

MCIOJIB30BaTh MPUEMBI pe(hIeKCUH JJIS OLICHKH CUTYAIlHH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATDH PELIEHMS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OLIHOKH.

B npouecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOEHHUS MTPOTrPaMMBbI IO (pU3MKeE 115
YPOBHSI CpeliHero ooiiero oopa3oBaHusi y 0OydaroIIUXCs COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJJIEKT, IPEANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAaHU$, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAJIBLHOE COCTOSHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e;

caMOperyJIupoBaHus, BKJIIOYAIOLIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHUE, CIHOCOOHOCTh aJalTUPOBATHCS K HMOLKOHAIBHBIM
WU3MEHEHUSIM U POSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEl MOTHBAIMM, BKJIOYAIOIIEH CTpEeMJIEHHE K JOCTM)KEHHMIO IENIU MU YyCHexy,
ONTUMMU3M, HHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOUX BO3MOXKHOCTEM;

SMIATHH, BKJIIOYAIOLIEH CIMOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSIHUE JPYIHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMU
JIOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peniaTb KOHPIUKTHI.

HNPEIMETHBIE PE3YJIBTATbBI

K xoHiy oOydenus B 10 kiacce mpeaMeTHbIC pe3yinbTaThl HA 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYaAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAayYHOUM KapTUHBI MUpPA, B Pa3BUTHH COBPEMEHHOW TEXHUKU U TEXHOJOTUH, B MPAKTHYECKON
NeSITeNIbHOCTH JIFOJCH;

YUUTHIBaTh TPAaHUIBl NPUMEHEHHS H3YUYEHHBIX (PU3UUYECKHX MOJeNel: MarephalbHas
TOYKa, MHEepUHUaibHas CUCTeMa OTCYETa, aOCOJIOTHO TBEPAOE TENIO0, MACATbHBIA Tra3, MOIENU
CTPOEHUS Ta30B, KUAKOCTEH M TBEPABIX TEJN, TOUCYHBIA AIIEKTPUUYECKHUM 3aps]l MpU PELICHUU
buznueckux 3auay;

pacrno3HaBaTh (U3WYECKHE SBJICHUS (TMPOIecChl) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KHHETUYECKOW TEOpPHH CTPOCHHUS BEUIECTBA U DIEKTPOIUHAMHKU:
paBHOMEpPHOE M PAaBHOYCKOPEHHOE MPSAMOJUHEHHOE IBM)KEHHE, CBOOOJHOE TMaJeHHue Te,
JIBUKEHHE 10 OKPY)KHOCTH, HHepIus, B3auMmojeiictBue ten, auddysus, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, U3MEHEHHE 00bEMa Tell MpU HarpeBaHUU
(oxyakieHnn), TEeTJIOBOE paBHOBECHUE, HCTIapEHHe, KOHCHCAIINs, TUIaBIEHUE, KPUCTAITU3aIINA,
KHUIIEHUE, BIaXXHOCTh BO3/yXa, MOBBILICHUWE JABJIEHUS ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM
COCyJle, CBfA3b MEXIYy IapaMeTpamMu COCTOSHMS ra3a B H30IpOlieccax, JJIEKTpU3auus Ted,
B3aUMOJICIICTBUE 3apAJIOB;

OTIMCHIBATh MEXaHWYECKOE JIBIKEHUE, UCTIONb3ys (PM3MUECKHE BETUYHMHBI: KOOpIMHATA,
MyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHila, UMIYJIbC Tela, KUHETHYecKas
SHeprusi, MOTEHIUAaJIbHAs DHEPrus, MexaHudeckas padoTa, MeXaHHMYecKas MOIHOCTb;, MpHU
OTMHMCAHWU TPABWIBHO TPAKTOBATh (PU3MUECKH CMBICT HCHOJB3YEMBIX BEIUYHMH, WX



0003HAYCHHSI U €JMHHUIIBI, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIUYHHY
C IPYrUMH BEIMUYNHAMU;

ONMCHIBaTh H3YyYEHHBIE TEIJIOBBIE CBOICTBA T€l M TEIUIOBBIE SIBJICHUS, HCIOJb3Ys
¢u3nveckue BENWYMHBL: JaBJICHHE Ta3a, TEMIeparypa, CpeAHsAs KHHETHYECKash »HEPrus
Xa0TUYECKOTO JIBUYKEHHUSI MOJIEKYJ, CpPEJHEKBaJApaTU4Hasi CKOPOCTb MOJEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KOI(GQHUIHMEHT MOJIE3HOTO JEHCTBHS TEIIOBOTO
JBUTATEIIS; IPY OTIMCAHUH MTPABUIIBHO TPAKTOBATH (DU3MUYECKHIA CMBICI HCTIOJIb3YEMbIX BEJIHUUH,
ux OOO3HAYCHHWsS] W EIUHMIBI, HAXOIUTh (OPMYJBI, CBS3BIBAIONINE MAHHYIO (H3UIECKYIO
BEJIMYMHY C JPYTUMHU BEJIMUMHAM;

ONMCHIBATh M3YYECHHBIE JJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpo1iecchl), UCIOJIB3YST (PU3NYECKUE BEIMYUHBI: JEKTPUUECKUI 3apsi, dJIEKTPUUYECKOE TOJIE,
HanpspKEHHOCTh  TMOJIA, MOTEHIMAJN, Pa3HOCTh NOTEHLUANOB; MpPU OINHUCAHUU IPABUIBHO
TpakTOBaTh (U3NYECKUI CMBICT HCHOJIb3YEMbIX BEIWYMH, UX OOO3HAUECHHUS U EIUHUIIBL;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (DU3HUECKYIO BEJIMUHHY C JPYTUMHU BETMUMHAMU;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBbI U
MPUHIMIBL: 3aKOH BcemupHoro tarotenus, |, |1 u Il 3axkonsr HpioToHa, 3aKOoH coxpaHeHus
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS MUMITYJIbCca, TPUHLUI CYNEePIIO3UIIMU CUII, TIPUHIUIT
paBHOMpPABUS MHEPLHAIBHBIX CUCTEM OTCUYETA, MOJIEKYISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHHUS
BEIECTBA, [a30Bbl€ 3aKOHBI, CBA3b CpPEAHEH KHWHETHMYECKOW HHEPIHMH TEIUIOBOTO JIBUYKEHHS
MOJIEKYJI C aOCOJIIOTHOM TeMIepaTypoil, MepBbId 3aKOH TEPMOIMHAMUKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pas3nuyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro0 MaTeMaTHYeCKOEe BbIPAKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI I€HCTBHSI MaIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3nuyaTh yCIoBUsA UX O€30IaCHOTO MCIOJIb30BAaHMS B TOBCEJHEBHOM KU3HU;

BBITMOJIHATE 3KCIEPUMEHTBl 10 MCCIEJOBAHUIO (DU3MUECKUX SBIEHUH M IPOLIECCOB C
UCIOJb30BAHUEM  MpPSMBIX M  KOCBEHHBIX HW3MEpPEHUH, mpu 3TOM  (GOpMYJIHUpOBAThH
npobiemy/3agayy M TUNOTE3y Y4eOHOrO AKCIEpUMEHTa, CcOOMpaTb YCTAaHOBKY M3
IIPEUI0KEHHOT0 000pYyA0BaHUs, IPOBOAUTH OIBIT U (POPMYIMPOBATH BBIBOJIbI;

OCYLIECTBIIATh MPSIMbIE W KOCBEHHbIE W3MEPEHUs (QU3MUYECKHX BEJIUYMH, I[PU 3HTOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO W3MEPEHHS M HUCIOJb30BATh H3BECTHBIE METOJbl OLIEHKH
MOrPEITHOCTEN U3MEPEHUI;

UCCIIEIOBAaTh 3aBUCHUMOCTH MeXAy (PU3MUECKUMH BEJIMYMHAMHM C MCIOJb30BaHUEM
OpSIMBIX H3MEPEHUH, NpU 3TOM KOHCTPYUPOBaTb YCTAHOBKY, (PUKCHPOBATh pPE3yJbTaThl
MIOJIy4EHHOH 3aBUCHUMOCTH (PU3MUYECKMX BEIMYHMH B BHUJE TaOiMIl U IpadUKOB, J1€aTh BBIBObI
10 pe3ysbTaTaM HUCCIIEA0BaHUS;

coOmogaTth IpaBuia O€30MACHOIO Tpyda MpU IMPOBEIECHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO 3SKCHEPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM U  INPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHNEM M3MEPHUTEIBHBIX YCTPOICTB U 1aO0PpaTOPHOTO 000PYAOBaHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIMOJb3Ys
¢u3nyeckre 3aKOHbI U NMPUHLIUIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33Jjaudl BHIOUPATh (PU3UUECKYIO
MOJIeNb, BBIIENATh (DU3NYECKHE BEIMUYMHBI M (OPMYINbI, HEOOXOAUMbIE Ul €€ peleHHs,
MIPOBOJIUTH PACU€Thl M OLIEHUBATh PEAIbHOCTh MOJyYEeHHOTO 3HauUeHUs (PU3MYECKON BEINYHHBI,

pelaTh KauyeCTBEHHBIE 3aJauyd: BBICTPAMBATH JIOTMYECKH HENPOTUBOPEUUBYIO LIETIOUYKY
paccyXJIeHUi ¢ ONOpoi Ha N3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBJICHHUS;

UCIONb30BaTh MPH pElICHHMH Y4eOHBIX 3a7ad COBpPEMEHHbIe HH(POPMAIOHHBIE
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPUPOBAHHWS, MHTEPIIPETALMU W TPEACTaBICHUS Y4eOHOU U
HAy4YHO-TIONYJISIPHOW HWH(POPMALMHU, TMOJYYEHHOW U3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBAThH MOJydaeMyr0 HH()OPMAITHIO;



MPUBOAMUTH TPUMEPHI BKIIA/a POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKd, OOBSICHEHHUE MTPOIIECCOB OKPYXKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKHU M TEXHOJIOTHIA;

UCIIONb30BaTh TEOPETUYECKUE 3HAHWA 1O (HU3UKE B TOBCEAHEBHOW JKU3HU IS
oOecrieyeHns 6€30MACHOCTH MPHU 0OpAILEHUN C TPUOOPAMH U TEXHHYECKUMH YCTPOHCTBAMH, IS
COXPAHEHUS 3/I0pOBbS U COOJIIO/IEHUSI HOPM IKOJIOTUYECKOT O TIOBEJICHUS B OKPY’KaIOLIEH Cpeie;

paboTaTh B IPyIIIE C BHIITIOJHEHUEM PA3IMYHBIX COLMAIBbHBIX POJIEH, IUIAHUPOBATh padboTy
IPYNIbl, pAlUOHAIbHO pacHpelesiaTh OOA3aHHOCTH U IUJIaHUPOBATh JESITENBHOCTH B
HECTaHJApPTHBIX CUTYyalUsAX, a/IEKBaTHO OLICHMBATH BKJIAJ KaXJOrO U3 YYAaCTHUKOB I'PYMIbI B
pellIeHre paccMaTpUBaEMON MTPOOIIEMBI.

K xoHiy oOyuenust B 11 kJjiacce mpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KapTHHBI MUpPA, B Pa3BUTHM COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B NMPAKTUYECKOU
NESITeIbHOCTH JIFOJIEH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUYECKON KapTHUHBI MUDA;

YYUTHIBATh TPAHUIBl TMPUMEHEHHS W3YUYEHHBIX (U3UYECKUX MOJENeH: TOUYEUHBIN
ANIEKTPUYECKHI 3apsii, Jyd CBeTa, TOYEUHBIM HCTOYHMK CBETa, sIEpHasl MOJENb aroma,
HYKJIOHHAsi MOJIEIb aTOMHOTO Apa MPH pelIeHnn GU3NYECKUX 3a/1a4;

pacro3HaBaTh (U3UYECKUE SBIEHUS (MPOIIECCH) M OOBSCHATh WX HAa OCHOBE 3aKOHOB
AJIEKTPOIMHAMUKH M KBAaHTOBOM (DM3HMKU: 3JIEKTpUYecKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MarHUTHOE JIeHCTBUS TOKa, B3aMMOJCHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
WHIYKLWS, JAeWCTBUE MAarHUTHOTO TMOJIsI Ha MPOBOJHUK C TOKOM U JIBIXKYLIMHCS 3apsl,
AJIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBL, IPSMOJIMHEITHOE pacIpOCTpaHEHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHus, audpakuus U MOISIpU3alusg CBETa, TUCHEPCUsi CBeTa,
dhoTornekrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHNHe, BOZHUKHOBEHUE JTMHEWYATOTO
CIIEKTpa aToMa BOJIOPO/Ia, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaIHOAKTUBHOCTE;

OTHCHIBATh M3YYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUYECKHE, MArHUTHBIE, ONTHUYECKHE,
ANIEKTPUYECKYIO MPOBOJUMOCTh PA3JIMYHBIX CPEN) U DIEKTPOMArHUTHbIC SBIIEHUS (IIPOLIECCHI),
UCOJIb3ys (U3NYECKUE BEIMYMHBL: DSJCKTPUUYECKUM 3apsij, CHila TOKa, DJIEKTPHUUECKOe
HaMpspKEHUe, DIIEKTPUYECKOe COMPOTUBIIEHUE, PA3HOCTh OTEHIIMAIOB, 3JIEKTPOABIKYIIAS CUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOro mojs, cuwina Awmepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTYILIKH, SHEPrUsi 3JIEKTPUUYECKOr0 W MArHUTHOTO TOJIeH, MEpUOJ W 4YacToTa KojebaHui B
KoJieOaTeIbHOM KOHTYpE, 3apsl U CHJIa TOKa B MPOLIECCE MAPMOHHYECKUX AJIEKTPOMATrHUTHBIX
KojeOaHui, (QOKyCHOE pacCTOSIHME€ W ONTHYECKash CHUJia JUH3bI, MPHU OINHCAHUU IPABUIBHO
TpakToBaTh (UINYECKUI CMBICT HCHOJIb3YEMbIX BEJIWYMH, HX OOO3HAYCHHS M €IUHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

OTHCHIBATh M3yYCHHBbIC KBAHTOBBIC SIBJICHUS W TPOIECCHI, HCIOJB3YS (PUIUUECKHE
BEITMYMHBI: CKOPOCTh J3JEKTPOMArHUTHBIX BOJIH, JJWHA BOJHBI M YacTOTa CBETa, DHEPIUi U
uMIynbc (GOTOHA, MEpPHOJ IMOJIypacnajna, SHEPrus CBSI3M AaTOMHBIX sJiep, NpPU OMUCAHUHU
NPAaBUIBHO TPAKTOBaTh (U3NYECKUN CMBICT HCHOJBb3YEeMbIX BEIWYMH, MX OOO3HAYCHHS H
€IMHUIIBI, YKa3bIBaTh (OPMYJIBI, CBS3bIBAIOIIME AHHYIO (DPU3NYECKYIO0 BEIMYMHY C JPYTUMHU
BEJIMYUHAMH, BBIYUCIATH 3HAYCHUE (PU3UUECKOI BETUUUHBI;

aHATM3UPOBaTh (PU3MUECKHE MPOLECChl U SBJICHUS, MCIONB3yd (DU3MUYECKHE 3aKOHBI U
OpUHLUOBL:  3ak0oH OMma, 3aKOHBI MOCJIEIOBATEIbHOTO W MApalIeIbHOTO  COEIUHEHUs
NPOBOJHUKOB, 3akoH JDkoyns—JIeHma, 3akoH DIEKTPOMAarHUTHOM  MHIYKIMH, 3aKOH
MPSIMOJIMHENHOIO PacpOCTPaHEHUsl CBETA, 3aKOHBl OTPAKEHMs CBETAa, 3aKOHBI IPEIOMJICHUS
CBETa, ypaBHeHHME OWHIITeHHa g (QoTodhdeKTa, 3aKOH COXPAHEHUS DHEPruH, 3aKOH
COXPAaHEHHUs HMIIyJbCa, 3aKOH COXPAHEHHs DJIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHEHMS
MaccoBOr0 4YHcia, MocTyiaaTtel bopa, 3akoH pajnMoOakTHBHOTO pacraja, IpU 3TOM pas3inyarb



CIIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIOBHUS (TPaHMIIBI,
001acTH) NPUMEHUMOCTH;

ONPE/EIATh HaIlpaBJIEHUE BEKTOpAa WHAYKIMM MAarHUTHOTO IOJS IPOBOJHHUKA C TOKOM,
cwiibl Amnepa u cuisl Jlopenia;

CTPOUTH M OIIMCHIBATh U300pakKEHHE, CO3/1aBAEMOE IJIOCKUM 3€pKaJIoM, TOHKOM JIMH3011;

BBITIOJTHATh JKCIIEPUMEHTHI 10 HCCIIEOBAHUIO (PU3MUECKUX SBJICHUH M TPOIECCOB C
HCIOJIb30BAHUEM  MPSAMBIX U KOCBEHHBIX HW3MEpPEHWil: Mpu 3ToM  (opMyInpoBaTh
npobieMy/3agady ¥ TUNOTE3y Y4EeOHOTO IKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPEUI0KEHHOTO 000PYA0BaHUS, TPOBOIUTH OTIBIT U (POPMYIIUPOBATH BBIBOJIBI;

OCYILECTBIIATh NpPSMbIE U KOCBEHHBIE H3MEpPEHUs (U3MYECKUX BEIUYMH, IPU ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO HM3MEPEHUs M MHCIOJNb30BaThb W3BECTHBIE METOJbl OIICHKH
MIOTPEITHOCTEN U3MEPEHUN;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH C UCHOJIb30BaHUEM MPSIMBIX U3MEPEHHUI:
P 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCHPOBATh Pe3yJbTaThl MOJIYYEHHON 3aBUCHUMOCTHU
¢u3nyecKkux BEIMYMH B BHUAE TabmuL M TrpauKoOB, Je€1aTh BBIBOABI IO pe3yibTaTaMm
UCCIIEIOBAHUS;

coOmogark mpaBuia O€30MACHOrO TpyJda NpU INPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTr0 SKCIEPUMEHTa, Y4eOHO-HUCCIIEOBATENbCKOM W INPOEKTHOW JAEATENIBHOCTU C
HCIO0JIb30BAHNEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOPHOro 000PyI0BaHUS;

pemary pacu€THble 3aJadd C SBHO 33JaHHOM (U3NYECKOM MOJENbI0, HCIOJIb3Ys
¢u3nyeckue 3aKOHbI M MPUHIIUITBI, HA OCHOBE aHAJIM3a yCJIOBUS 3a/1a4l BHIOMPATh (PU3UUECKYIO
MOJIeNb, BBIIENATh (PU3UUYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBIE Ul €€ pelleHMs,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOJyYEHHOTO 3HaUYeHUs (PU3NUECKON BEJINYHHBI,

pelaTh KaueCTBEHHBbIE 3aJauM: BBICTPAUBATh JIOIMUYECKH HENPOTHBOPEUYHMBYIO IETIOYKY
paccyXJeHU C ONIOPOH Ha N3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3HUECKUE SBIICHUS;

UCIOJb30BaTh MPU pelIeHUMM Y4eOHBIX 3ajad COBPEMEHHbIE HMH()OPMAILIOHHBIE
TEXHOJIOTUU [yl HOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN U INPEACTaBICHUS Y4eOHOH U
Hay4YHO-TIONYJISIPHOM MH(pOpPMALMKU, MNOJYYEHHOM W3 pasIMYHbIX HMCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M10Jy4aeMyt0 HH(OpPMAILHIO;

OOBSICHATH NPUHIUIIBI ICHCTBUSI MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3avyaTh
yCIIOBHSI UX 0€3011aCHOI0 UCIIOJIb30BAaHUs B IOBCEJHEBHOM KU3HU;

IPUBOJUTH MPUMEPHI BKJIA/JAa POCCUHCKUX U 3apyOEKHBIX Y4YEHBIX-(U3MKOB B pPa3BUTHE
HayKH, B 00bSCHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHHUA MO (U3UKE B IOBCEJAHEBHOW JKU3HU IS
oOecrieyeHus 6€30MaCHOCTH MPU OOpALICHUU C TPUOOPAMH U TEXHUUECKUMH YCTPOHCTBAMH, JUIs
COXpaHEHHUs 3JI0POBbsI U COOJIIOZCHUSI HOPM 3KOJIOTHYECKOTO IMOBEICHUS B OKPYKAIOLIEH cpele;
paboTaTe B IpyIIe C BBIIOJHEHUEM DA3JIUYHBIX COLMAIBHBIX pOJICH, IUIaHUPOBaTh PabOTy
IpYIIBbl, palMOHAIBHO paclpelesiaTh O0O0f3aHHOCTH U IUIAHUPOBAaTh JIESTENBHOCTh B
HECTaHJAPTHBIX CUTYaLUAX, aJeKBaTHO OLICHMBATh BKJIAJ KaXXJOrO M3 YYAaCTHUKOB IPYIIIBI B
peleHre paccMaTpuBaeMOi POOIEMBI.

COJEPKAHUE OBYYEHUA
10 KJIACC
Pa3nes 1. @u3uKa 1 METOABI HAYYHOIO NIO3HAHUS

®duzuka — HaykKa O HOpHUPOAC. Hay‘-IHBIC MCTOAbI MMO3HAHUA OKPYXAIOUICTO MHUpA. Ponb
OKCIICPUMCHTA U TCOPUHU B ITPOLCCCC NO3HAHUA ITPUPOAbI. 9KCHCpI/IMCHT B (I)I/ISI/IKC.



MopenupoBanue (pU3NYECKUX sSBICHHUNA M mpolieccoB. Hayunsie runote3sl. Pusnueckue
3aKOHBI U TeOpuH. | paHUIIBI TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpUHIUIT COOTBETCTBUSI.

Ponp u mecto Qu3uku B (OPMHPOBAHMU COBPEMEHHON HAay4HOW KapTHHBI MHpa, B
IIPAKTUYECKOU IEATEIbHOCTH JIFOICH.

Jlemoncmpayuu

Amnanorossie 1 U(PPOBBIE U3MEPUTEIBLHBIC TPUOOPHI, KOMITBIOTEPHBIE TATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanudeckoe JnBmwkeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOTro JABMWkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemenienne, CKOpOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHUE
MaTepuaIbHON TOYKH, WX MPOEKIIMU HAa OCU CUCTeMBbI KoopauHaT. ClIoKEHHE TePEeMEIIeHU 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJWHEHHOE NBIDKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, TYTH U MEPEMEIICHUS MATEPUATBHON TOYKH OT BPEMEHH.

CBoboaHoOe masieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe nBwxkeHue. [IBkeHWe MaTepHalbHOM TOYKHM IO OKPYKHOCTH C
IIOCTOSTHHOM MO0 MOJYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JMHEWHHas CKOpocThb. llepuon m
gacToTa oOpamienus. LleHTpocTpeMuTensHoe yCKOpeHue.

TexHuyecknue yCTpOWCTBA M MPAKTUYECKOE TMPHUMEHEHHWE: CIUJIOMETP, JIBHKECHHUE
CHapsJ0B, LIEMHbIE U PEMEHHBIE MTEPEIAUH.

Jlemoncmpayuu

Mogenb cucteMsl OTCUETA, UIUTFOCTPALIMSI KHHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBrxeHus Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPHU30HTAJIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUSL.

Hamnpagnenue ckopocTH Npy JBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JIBUKEHUS C LIEJIbIO ONPEIEIICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIEHMS  MEXAY  MYTAMH, [PONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHBIE pPaBHbIE IPOMEXYTKH BpPEMEHM IMPHU PABHOYCKOPEHHOM JBHXEHUU C
HayaJlbHOU CKOPOCTBIO, PABHOM HYIIO.

N3yuenune nBUKEHUS IAPUKA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. Junamuxa

[Ipunnun otHocurensHOCTH ['anuies. [lepsoiii 3akoH HproToHa. MHEpIManbHbBIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHumn cynepnosunuu cwil. Bropoit 3akoH Herorona mis
MaTepuanbHOM TOUKHU. TpeTuid 3akoH HproTOHA 171 MaTepUaibHbIX TOYEK.

3akoH BceMUpHOro TsaroteHus. Cuna tskectu. [lepBas kocMHuuecKasi CKOPOCTb.

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

Tpenue. Buabl TpeHus (mokos, ckoibxeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHHUS U cuia TpeHus nokos. Koaddumment tpenus. Cuna conpoTHBICHUS
MIpU ABMKEHUU TEJA B )KUJKOCTU WJIH Tase.

[TocTynarensHO€ ¥ BpalareabHOE JBUKEHUE aOCOTIOTHO TBEPIOTO Tena.



MoOMEHT Cubl OTHOCUTEIBHO OCH BpamieHus. [lmedo cumnbl. YcinoBus paBHOBECHS
TBEPIOTO TEJA.

TexHuueckre YyCTPOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TMOIIIMITHUKY, JIBUKCHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEpLUH.

CpaBHeHHE MacC B3aMMOICHCTBYIOIIUX TEll.

Bropoi1 3akon HeroTona.

N3mepenue cui.

CrnosxeHue cui.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepOpMaIiH.

HeBecomocts. Bec Tena npu yCKOpEeHHOM NOABEME U TTaJICHUU.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

VYcnoBus paBHOBecust TBEPOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3yuenue nBuxeHust Opycka o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTrOCTH, BO3HUKAIOIIMX B TPYXKUHE M PE3UHOBOM
obpasrie, oT ux aedopmariuu.

HccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TeJIa, UMEIOIIETO OCh BPAIIICHHUS.

Tema 3. 3aKoHbl cOXpanenusn 6 MexanuKe

Nmnynbc MatepuanbHON TOYKHU (TeJa), CHCTEMbl MaTepuaIbHbIX TOUeK. VIMITyIbC CHITBI 1
M3MEHEHHE UMITyJIbca Tejla. 3aKOH COXpaHeHHUs UMNyibca. PeakTuBHOE ABMXKEHUE.

Pabota crnpl. MOIIHOCTE CHJIBL.

Kunerndeckast sHeprust MarepuaibHOM TOYKH. TeopemMa 00 M3MEHEHHH KHHETHYECKOM
SHEepruu.

[Torenumansuas sHeprus. [loTeHnmanbHas SHeprus ynpyro AeOpMUPOBAHHON MPYKHUHBI.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHple U HENOTEHIUANbHbIE CHIIBL. CBs3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHHEM MEXaHUYECKOM HEPTuu CUCTEMBI Tell. 3aKOH COXPAHEHUSI MEXaHHUUECKON YHEPTrUH.

Yopyrue u Heynpyrue CTOJIKHOBEHHS.

Texuuueckue ycTpoHCTBa U MPAaKTHUYECKOE MPUMEHEHHE: BOJOMET, KONEp, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

[lepexo moTeHIMAIBHONM PHEPTUU B KHHETHUECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydyeHne aOCONIOTHO HEYNMPYroro yaapa ¢ TMOMOIIBIO ABYX OJIMHAKOBBIX HHUTSHBIX
MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CHIBI C M3MEHEHHEM MEXaHUYEeCKOW JHEpPruM Tella Ha
MIpUMEpPE PACTSHKEHUS] PE3UHOBOTO XKI'yTa.

Pa3nen 3. MoaekyisipHasi puznka ¥ TepMOIHHAMHUKA
Tema 1. Ocnoébt MONEKYNAPHO-KUHEMUUECKOU MeopuU
OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUHU U UX OMBITHOE 000CHOBaHHUE.
bpoynoBckoe nBwkenue. Judpdysus. Xapaktep IBHKEHHUS U B3aUMOJCHCTBUS YaCTHUI
BellecTBa. Mojenu CTpPOeHHs Ta30B, XKHMIKOCTEH M TBEPABIX Tel M OOBACHEHHE CBOMCTB



BEIIECTBA HAa OCHOBE ATUX Mojelied. Macca u pasmepsl MojeKyin. KonumdecTBo BelecTBa.
[Tocrositnnas ABoraapo.

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

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHHUE MOJEKYJISPHO-KUHETUYECKON TEopuun
UJeaNbHOTO Ta3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeaHed KUHETUYECKOW HSHEPruu
TEIUIOBOrO ABWKEHUS dvactul rasa. [llkama temnepatyp KenbBuHa. ['a30BbIe 3aKOHBI.
Vpasuenue MenpaeneeBa—Kinaneiipona. 3akon Jlanerona. M3omporiecchl B UACAIBHOM Ta3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe mpeacTaBiIeHne U30MPOLIECCOB: N30TEPMa,
n30x0pa, uzobapa.

TexHudeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITEl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BeliecTBa, Qororpaduu MOJIEKyI
OPraHNYEeCKUX COCTMHECHUH.

OneIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIIPHOTO B3aUMOACHCTBUS.

Monens, WUTIOCTpUpYIOLIas MPUPO.Ty JaBJICHUS ra3a Ha CTEHKH COCYa.

OMBITHI, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UJI€ATFHOTO Ta3a, U30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenre Macchl BO3JyXa B KJIACCHOW KOMHAT€ Ha OCHOBE H3MepeHud o0béMa
KOMHATHI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXy TApaMeTpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocno6bl mepmoouHamuku

TepMoauHamuyeckass cucrema. BHyTpeHHsASI 3HEprusi TEPMOAMHAMHYECKOH CHUCTEMBI U
criocoOb! e€ m3MeHeHus. KonndyectBo TeroTsl U pabota. BHyTpeHHsIs SHEprusi 0AHOATOMHOTO
HJeanbHOTO0 Ta3a. Buapl Teronepenayu: TEIIONPOBOAHOCTb, KOHBEKIUS, U3ITydeHUE. Y IeJbHas
TEIIOEMKOCTD BelecTBa. KolnuecTBo TEMIOTHI IpH TEIUIONEpeaaye.

[Tonsatue 006 ammabGatHOM Tmporiecce. [lepBbIii 3akOH TepMoaMHAMHKH. [IpuMmeHeHHE
MIEPBOTro 3aKOHA TEPMOJIUHAMUKH K M3ompolieccaM. [ paduyeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoarHaMuku. HeobpaTuMocTh IpOIEccoB B PUPOJIE.

TemnoBbeie Mamuubl. [IpuHnune! qeiicTBus TemaoBbix MamuH. [IpeoOpa3oBanust sHepruu B
TEIUIOBBIX MamuHax. Koadduiment noneznoro aeictBus TeroBoil Mammubl. [{ukn Kapho u
ero K03 QUIMEHT MOJIE3HOTO JeHCTBUS. DKOJIOTHYECKHUE MPOOIeMbl TETIOIHEPTETHKY.

TexHuueckre YCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: JIBUraTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJUIbHUK, KOHTUIIHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEW SHEpruU Tela MpPU COBEPIICHUU pabOTHI: BBIIET MPOOKHU U3
OYTBIJIKM TIOJ ACWCTBHEM CXATOrO BO3/yXa, HarpeBaHue »pupa B JATYHHOU TpyOke MyTEM
TpeHHs (BHUIC0IEMOHCTpAIIHS).

N3meneHnue BHyTpeHHEH sHEpruu (TeMiepaTyphl) Tela Mpy Terionepeaaye.

OmnpIT 1o aguabaTHOMY PaCHIMPEHUI0 BO3IyXa (OIBIT C BO3AYIIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENs BHYTPEHHETO CTOPAHUsl, PEAKTUBHOTO JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

N3mepenue yaenbHOM TEIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl



[TapooOpazoBanne u KoHneHcamnws. Vcmapenne wu  kumeHue. AOCONIOTHAsS U
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayxa. HachllieHHbIN nap. YaenbHas TEmioTa napooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYPhI KUTICHUSI OT JaBJICHUSI.

TBépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIHS CBOMCTB KPUCTAILIIOB.
Kunkue kpucramisl. CoBpemMeHHbIE MaTepuanbl. [lnaBneHune w Kpucraumszanus. Y IeiabHas
TeruioTa miasyieHus. CyonuManus.

YpaBHEHHE TEIUIOBOTO OasiaHca.

TexHuueckre yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP M TICUXPOMETD,
KJIOPUMETP, TEXHOJOTUM TIOJYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIIE
HaHOMAaTEPHUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACHIILIEHHBIX MTAPOB.

Kunenue nmpu NOHWKEHHOM JaBJICHUH.

CriocoOb1 U3MEPEHUS BIAKHOCTH.

Habmronenue HarpeBaHus M MJaBiIeHUs KPUCTAIIIMUYECKOTO BELIECTBA.

JleMoHCTpaIusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenune OTHOCUTEIHHON BIQXKHOCTH BO3/1yXa.

Paznea 4. DuexkTpoanHammuka

Tema 1. dnekmpocmamuka

DneKkTpu3anusa Tell. OJEeKTpu4yeckuil 3apsan. JlBa BHAA OSIEKTPUYECKUX 3apAJIOB.
[IpoBOAHMKH, AUDIEKTPUKHN U MOJYIPOBOJHUKH. 3aKOH COXPAHEHUS AEKTPUUECKOTO 3apsa.

Bzaumoperictue 3apsgoB. 3akoH Kymona. TodeuHblid  3JIEKTpUYECKH  3apsjl.
OnekTpuyeckoe mosne. Hanpsok€HHOCTh anekTpuyeckoro mnouis. [IpuHOMN cynepno3unuu
ANEKTPUYECKUX MoJIeh. JINHNM HanpsHKEHHOCTU AIEKTPUYECKOTO TOJIS.

PaGora cun oanekrpoctatuueckoro rmousid. I[loTeHuman. Pa3HOCTH MOTEHIMANOB.
[IpoBOAHMKY M AMDIEKTPUKH B AJIEKTPOCTATUYECKOM ToJie. JIuaiieKTpuyeckasi IpOHULIAEMOCTb.

OnektpoéMkocTb. KonzpeHcatop. DIeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOpa. ODHEPrus
3apsKEHHOTO KOHJIEHCATopa.

TexHnueckre yCTpOMCTBAa M IPAKTHYECKOE MPUMEHEHUE: 3JIEKTPOCKOM, 3IIEKTPOMETP,
ANIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHAEHCATOP, KOMUPOBAIbHBIN
arrapar, CTpyMHbIN [IPUHTED.

Jlemoncmpayuu

VYeTpoiCcTBO U IPUHLIUIT JEHCTBUS 3JIEKTPOMETPA.

B3anmoelicTBre Ha3IEeKTPU30BAHHBIX TEJL.

DIEKTPUYECKOE T0JI€ 3aPSHKEHHBIX TEIL.

[IpoBOAHMKH B 3EKTPOCTATHUECKOM MOJIE.

DNeKTpocTaTUYeCcKas 3aluTa.

JIMBIIeKTPpUKH B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IJIOCKOTO KOHJEHCaTopa OT IUIONIaJAM ILJIACTHH,
pAacCTOSIHUSA MEKTy HUMH U TU3JIEKTPUUYECKON MTPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. IlTocmoannwiit 31exkmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DNEeKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHHUS AJIEKTPUUECKOTO ToKa. MICTOUHMKM TOKa.
Cuna Toka. [IoCcTOSIHHBIN TOK.



Hanpsokenne. 3akon OMma ai1s ygacTka LIETH.

DneKTpuyeckoe COIIPOTHBJICHUE. VYnensHoe COINIPOTUBJICHUE BELIECTBA.
[TocnenoBarenpHOE, NapaUIEIbHOE, CMEIIAHHOE COEIMHEHNE IPOBOIHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoymns—JIeHia. MOMIHOCTH 3JEKTPHYECKOTO TOKA.

DNEeKTpOABMKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIICHUE NCTOYHUKA TOKa. 3akoH Oma Juis
MOJTHOM (3aMKHYTOM) 371eKTprueckoil nenu. KopoTkoe 3amMpIkaHue.

DneKTpOHHas IPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIIEHUSI METAJIIOB
oT Temneparypsl. CBEpXIpOBOAUMOCTb.

OnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITy4KOB.

[HonynpoBoanuku. CoOcTBEHHass W MpPUMECHas IPOBOJUMOCTb IOJYIPOBOJAHHUKOB.
CroiictBa p—Nn-nepexona. IlomynpoBoiHUKOBBIE TPHUOOPBHI.

DnexTpuuecKuii TOK B pPacTBOpPAaX U paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOJUTHYECKAs
JUCCOITHAIUS. DIEKTPOJIN3.

OnexTpuueckuil TOK B razax. CaMOCTOSTENbHBIN U HECAMOCTOSITENbHBINA pa3psaa. MonHus.
[Ina3zma.

Texnuyeckue ycTpoilcTBa M MNPAKTUYECKOE MPUMEHEHHE: amIepMeTp, BOJBTMETP,
peocTar, HMCTOYHHMKHM TOKa, 3JIEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
npuOOpPHl, TEPMOMETP COINPOTUBIICHUS, BAKyyMHBIH THOJ, TE€PMUCTOPHI U (POTOPE3UCTOPHI,
MIOJIYTIPOBOIHUKOBBIH 1MOJ1, TaJlbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSHKEHUSL.

3aBUCUMOCTh COINPOTUBIICHHS LWIMHAPUYECKUX IPOBOJHUKOB OT JUJIMHBI, IUIONIAJH
MIOIIEPEYHOI0 CEYEHUsI U MaTepHraa.

CMenanHoe coeIMHEHUE POBOJHUKOB.

[Ipsimoe u3MepeHue >JIeKTPOABUKYILIEH cuiibl. KOpoTkoe 3aMbIKaHHE TrajbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3AyXa.

OHOCTOPOHHSS TPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenue cMemaHHOTO COEAMHEHUS PE3UCTOPOB.

W3mepenue >neKTpOABMKYHIIEH CHJIbI HMCTOYHMKA TOKA U €ro0  BHYTPEHHErO
CONIPOTHUBIICHHUSL.

Habmronenue snextponusa.

MexnpeaMeTHbie CBSI3H

N3yuenne xypca ¢usuku 06azoBoro ypoBHs B 10 Kiacce OCyIIECTBISETCS € y4ETOM
COJIepKaTeNbHBIX MEXKIIPEIMETHBIX CBSA3€M C KypcaMH MaTeMaTuKHU, OHOJOTHH, XUMUH,
reorpauu ¥ TEXHOJOTHH.

Meosicnpeomemnuvle nouwsmusi, CBS3aHHBIE C HM3YYEHHEM METOJOB HAYyYHOTO TO3HAHMS:
SBJICHWE, HAy4YHBIH (pakT, rumoTe3a, (Qu3ndeckas BeIHUYMHA, 3aKOH, TEOpHs, HaOIrOAeHUE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMBbl YpaBHEHMH, JuHeWHas QyHKuus, mapabona,
runepOoia, ux rpaduku U CBOWCTBA, TPUTOHOMETpUYECKUE (GYHKITMH: CHHYC, KOCUHYC, TAHTE€HC,
KOTaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJECTBO, BEKTOpPBl M MX IPOEKLUHUU Ha OCH
KOOPJMHAT, CJI0KEHUE BEKTOPOB.



Buonoeusn: mexannyeckoe JBIKEHHE B JKUBOW mpupoje, muddysus, 0cMOC, TEINIO0OMEH
YKUBBIX OpraHU3MOB (BMJIbl TEIUIONEPENAUYH, TEIJIOBOE PABHOBECUE), IJIEKTPUUECKUE SIBJICHUS B
YKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TEJ, KUIAKOCTEW U TIa30B, JJIEKTPUUYECKUE
CBOMCTBa METAJUIOB, 3JIEKTPOJIUTHUECKAs JUCCOLMALINS, TalbBaHUKA.

I'eocpagpus: BIaXKHOCTB BO3/yXa, BETPBI, 0aApOMETP, TEPMOMETP.

Texnonozus: npeodpa3oBaHKUE IBUKEHUH € UCIIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHMKE, MOJIIMITHUKK, HCIIOJIb30BAHME 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHUKE (pakera,
BOJOMET U Jpyrue), JBUraTellb BHYTPEHHEro CropaHus, IapoBass TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUITMOHEP, TEXHOJIOTMH MOJIyYE€HUSI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCIIE
HAaHOMATEepUAJIOB, W  HAHOTEXHOJIOTHH,  D3JEKTpPOCTaTHYeCKas  3alluTa,  3a3eMIICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE IPUOOPHIL, TAIbBAHUKA.

11 KJIACC

Pasznea 4. DuexkTpoanHammuka

Tema 3. Maznummnoe none. I1eKmpomMazZHUMHAA UHOYKUUA

[ToctostHHbiE MarHuThl. B3auMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJIe.
Bexrop marauTHOM MHAYKIHH. [I[puHIMT Cyniepno3uIy MarHUTHBIX MOJIeH. JIMHUKM MarHUTHOM
nHAyKuuU. KapTrHa TuHUNA MarHUTHOM MHTYKIIUU TI0JIS1 HOCTOSIHHBIX MarHUTOB.

MarsuTtHO€E Mosie IPOBOJHMKA ¢ TOKOM. KapThHa JIMHMA WHAYKIMM MAarHUTHOTO MOJS
JUIMHHOTO TPSIMOTO IPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO ITPOBOJHHKA, KATYIIKH C TOKOM.
OnbiT Opcrena. BzaumoaelicTBue NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIYJb U HAalpaBJICHUE.

Cuna Jlopenma, e€ Monyab W HampabieHue. JI[BWKEHHE 3apsyKeHHOW 4YacTUIbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenia.

SBneHue HIEKTPOMArHUTHOM MHAYKUMHU. [lOTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTPOABMKYIIAS CHUJIA UHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMU Dapajes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABMKYIIas CHUJIAa MHIAYKUUMU B MPOBOJHUKE,
JBUKYILIEMCS] IOCTYNATENIbHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHnyKkTUBHOCTD. SIBIE€HME CAMOMHAYKLIMH. DIEKTPOIBHKYILAsA CUJIa CAMOUHTYKIIUH.

DHeprusi MarHUTHOTO MOJIs1 KATYIIKU C TOKOM.

DIEKTPOMarHuTHOE TOJIE.

TexHuuecknue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHbIE MAarHUTHI,
ANIEKTPOMArHMTHI, JIEKTPOJBUTATENb, YCKOPUTEIN 3IE€MEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS NE€Yb.

Jemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE ANEKTPOHHOIO MTy4YKa MarHUTHBIM T1OJIEM.

JIMHUY MHIYKIIMY MAarHUTHOTO TOJIS.

B3aunmopelicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBneHue IeKTPOMAarHUTHOM UHAYKIIUH.

IIpasuiio Jlenna.



3aBUCUMOCTD AJIEKTPOJBIIKYILEH CUJIbI MHIAYKIIMU OT CKOPOCTH M3MEHEHUS] MAarHUTHOTO
IIOTOKA.

SIBiIeHME CAMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HN3ydeHne MarHuTHOrO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue nelcTBUs MOCTOSHHOTO MarHUTa Ha pAMKY C TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMArHUTHOM WHTYKLIHH.

Paznes 5. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 371eKmpoMAazZHuUmMHble KOJ1e0aAHUA

KonebarenbHast cucrema. CBoOOJHBIE MexXaHMuYeckue KoJjebanusa. [‘apMoHnueckue
koneOanus. Ilepuon, uwacrora, ammautyga U (asa koneOaHui. IIpyXKMHHBI MasTHUK.
Marematuueckuil MasTHUK. YpaBHEHHE rapMOHHUYeCKUX Kosiebanuil. [IpeBpaiienue sHepruu
IIPY TapMOHUYECKUX KOJIEOaHUSX.

Konebatenbupiii koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUSI B HJI€AJTLHOM
KoJeOaTeNbHOM KOHType. AHAJOTUS MEXIy MEXaHWYeCKUMU M DIIEKTPOMArHUTHBIMU
konebanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHHS SHEPTUU B UACATBHOM KOJeOaTebHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUAX. BbIHYXJAeHHbIE MEeXaHUYeCKue KoJieOaHuUs.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

[Iepemennsblii TOk. CHHYCOMJANBHBIM ITEPEMEHHBIN TOK. MOITHOCTh MEPEMEHHOTO TOKA.
AMIUIMTYHOE U IEHUCTBYIOIEE 3HAYCHUE CHIIBI TOKA W HAIIPSDKCHHUS.

Tpanchopmarop. IIpomsBoacTBo, mepegada W MOTPEOIECHUE AIEKTPUYECKON SHEPrUu.
OKOJIOTUYECKME PHUCKH TpU MPOU3BOACTBE AIIEKTpO3Hepruu. KynbTypa wHcnonab3oBaHUSA
NIEKTPOIHEPTHH B TOBCEAHEBHON )KU3HU.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: JJIEKTPUYECKUU 3BOHOK,
TeHEpaTop NEPEMEHHOIO TOKA, JIMHUU JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoJjieOaTeIbHOW cUCTeMbI (TIPYKHHHBIN M MaTeMaTU4eCKUI
MasITHUK).

HaGnronenue 3aryxaromux KojieoaHuH.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaGnronenue pezoHanca.

CB006OAHBIE IEKTPOMArHUTHBIE KOJICOAHUSL.

OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa UM HampsDKEHHsT OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHaHCc npu 1ociie0BAaTEIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCATOPA.

Monens JIMHUY 3IIEKTPOIIEpeIauH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie padomul

HccnenoBanue 3aBUCUMOCTH TIepUO/ia MajbIX KoJleOaHUi Ipy3a Ha HUTH OT JUIMHBI HUTU U
Maccsl rpysa.

HccnenoBanne mNepeMEHHOrO0 TOKAa B LENM M3 IMOCIEIOBATEIIBHO COEAUHEHHBIX
KOHJIEHCATOPa, KaTylIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMazZHuUmMHblE 60JIHbL

MexaHnyeckue BOJIHBI, yCI0BUs pacnpoctpaHenus. Ilepuon. CkopocTs pacnpocTpaHeHus
u januHa BosHbL. [lomepeunble W MpojoJibHBIE BOJIHBL. MHTepdepeHuus u audpakius
MEXaHUYECKUX BOJIH.



3Byk. CkopocTb 3ByKa. I'poMKkoCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

DONEKTPOMarHUTHHIE BOJHBI. YCJIOBMS W3JIy4EHMS 3JIEKTPOMAarHUTHBIX BOJIH. B3anMmHas
opueHtauusi BeKTopoB E, B, V B snexkrpomarnutHoii BojHe. CBOHCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXXEHHE, MpeoOMIICHHEe, moysgpu3anus, audpakuus, uaTepdeperuns. CKOpocTh
AJIEKTPOMArHUTHBIX BOJIH.

[lIkana »meKTpOMarHuTHRIX BOJIH. [IpuMeHeHHe 3JeKTPOMArHUTHBIX BOJH B TEXHUKE
OBITY.

[IpuHIHIIBI paIrOCBA3U U TeIEBUACHUS. Pagronokanusi.

DNEKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOLIEH CPEIbl.

TexHuueckre yCTpOWCTBAa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIbTPa3ByKOBash JUArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, PaJUoONpUEMHHK, TEJIEBU3O0D,
anTeHHa, Tenedpon, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE TOTIEPEYHBIX U MPOJIOJIBHBIX BOJIH.

Konebmtomieecs Teao Kak HCTOYHUK 3BYKa.

Habntonenue oTpaxkeHus U MpeoMIICHUSI MEXaHUYECKUX BOJIH.

Habnmtonenue nntepdepeHnu u Juppakiiii MEXaHHUECKHUX BOJIH.

3BYKOBOM PE30HAHC.

Habmionenue cBsI3M T'POMKOCTH 3ByKa W BBICOTBI TOHAa C aMIUIUTYIOW M YacTOTOU
KoJIeOaHUH.

HccnenoBanne  CBOWCTB  DJIGKTPOMArHUTHBIX  BOJIH:  OTPa)K€HHE, IPEJIOMIIEHUE,
noJsipu3anys, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsimonmHeliHOE pacpoCTpaHEHUE CBETa B OJTHOPOJAHOM cpee.
JIyd cBeta. Toue4yHBII ICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHUs cBeTa. [locTpoeHHe M300paKEHUH B TUIOCKOM
3epKajie.

[Ipenomnenne cBeTa. 3aKOHbI MPENOMIICHUS CBeTa. AOCOJIOTHBIA  TOKa3aTellb
npenomiienus. llomHoe BHyTpeHHee oTpakeHue. IIpenenbHbI Yroia MOJHOTO BHYTPEHHETO
OTpaKEHHUS.

Jucnepcus cera. CrioskHBINA cocTaB Oenoro ceera. L[BerT.

Cobuparonue u pacceuBaromue JUH3bL. ToHkas nuH3a. DokycHOe paccTosHHE H
ONTHUYECKas cuiia TOHKOW JNUH3BL [locTpoeHne n3o0pakeHuii B COOMPAIOIINX U PACCEUBAIOIIUX
nuH3ax. GopMyna TOHKOU JIMH3BL. YBEIUYEHHE, JABA€MOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUIYECKON OTITUKH.

BonnoBas onrtuka. Wurepdepennuss cBera. KorepeHTHbIe HMCTOYHUKH. Y CIOBHS
HaOIOICHUS] MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT JBYX CHH(]A3HBIX
KOT€pPEHTHBIX UCTOUHHUKOB.

Hudpakuust  cBera. [udpakinuonnas pemérka. YciaoBue HaOMIOACHHUS TIIaBHBIX
MaKCHUMYMOB TIpHY TaICHU MOHOXPOMATHUYECKOTO CBeTa Ha AUPPAKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

Texnuyeckre yCTpoWCTBa W MpPAaKTHUECKOE MPUMEHEHHWE: OYKH, Iyma, (oToarmapar,
MPOEKIIMOHHBIA  ammapar, MHUKpPOCKOI, TEeJEeCKOI, BOJOKOHHAs OMNTHKA, IU(pPaKIHOHHAS
peméTKa, MoJISpOUI.

Jlemoncmpayuu

[IpsimosMHENTHOE pacHIpOCTpaHEHUE, OTpPaKEHWE M IpellomileHHne cBera. ONTH4ecKue
pUOOPHL.

[TonHoe BHyTpeHHEE OTpaxkeHHne. Moiens CBETOBOA.



HccnenoBanue cBOWCTB N300pakeHUH B JTMH3aX.
Moienu MUKPOCKOIIa, TEeIEeCKOIa.

Habmonenne naTepdepeHnun cBera.

Hab6monenue nudpakiuu ceera.

HaGnronenue aucnepcun cera.

[Tomy4yeHue ciekTpa ¢ MOMOIIBIO TPU3MEI.
[lonyuenue cnexkTpa ¢ HOMOLIbIO AUPPAKIIUOHHON PEILIETKH.
Habnronenue mossipu3anum cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
W3mepenne nmokaszares IpeloMIICHHUS CTEKIIA.
HccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.
HaGnronenue aucnepcun ceta.

Pasnen 6. OcHOBBI cienaIbHOM TEOPUH OTHOCUTEIbHOCTH
['panuubl MPUMEHMMOCTH KIIACCHYECKOM MeXaHWKH. [locTynmarel cnenuanbHON TEOpHH
OTHOCUTEIILHOCTH: HWHBApPUAHTHOCTh MOJYJd CKOPOCTH CB€Ta B BaKyyme, MPHUHIUII
OTHOCHTEIBHOCTH DUHIITEHHA.
OTHOCUTENBHOCTH OJJTHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKPAILICHUE JUTHHBI.
OHeprus ¥ UMITYJbC PEISITUBUCTCKOM YaCTHUIIBI.
CBs3b MacChl C SHEPTrUEl U UMITYJIbCOM PEISTUBUCTCKON YaCTHUIbI. DHEPIrUs MOKOSI.

Pa3znea 7. KBantoBas pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®dotonbl. ®opmyna [Inanka cBs3u sHEPTUH (POTOHA C €r0 YACTOTOW. DHEPTUS U UMITYJIbC
(dhoToHa.

OtkpeiTne u wucciaenaoBanue Goroddpdekra. Onbitel A. . CronetoBa. 3aKOHBI
dbotorddekra. YpaBuenue DitHmreitHa as potodddexra. «KpacHas rpanuma» Gorodddekra.

JlaBnerune cBeta. OnbiTel I1. H. JIeGenena.

XHUMHUYECKOE JIECTBUE CBETA.

Texuuueckue ycTpoiicTBa M NIpaKTHUECKOE NpuUMeHeHHe: (PoToanemMeHT, (OTOAATUUK,
coJIHEYHast OaTapesi, CBETOHO/I.

Jlemoncmpayuu

@013 PeKT Ha YCTAHOBKE C LIMHKOBO MJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

CBeTOINOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopna mo paccesuuto o -yactuil. [lmanerapHas
mozens aroma. [loctynatel bopa. M3nydenue u mornomieHne GOTOHOB MpU MEPEXoje aroma ¢
OJIHOTO YpOBHS »HEpruM Ha napyroil. Buasl cnektpoB. CHekTp ypoBHEW 3HEpruuM aroma
BOJIOpOJA.

BonnoBble cBolicTBa yactuil. Bosnsl ne bpoiinsa. KopnyckynsipHO-BOJIHOBOH Tyaan3M.

CHOHTaHHOE U BBIHYXJCHHOE U3TyYEHUE.

TexHuueckre YCTPOICTBA W MPAKTUYECKOE NPUMEHEHHUE: CHEKTpPaJIbHBIM aHalu3
(ciekTpockom), Ja3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.



Omnpenenenre JJIMHBI BOJHBI J1a3epa.

Habnronenue muHEHYaThIX CIEKTPOB M3ITydCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule padomol

HaGnronenue nuHeivyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI,  JIOKa3bIBAIOLUME  CJOXKHOCTb  CTPOCHHS  spa. OTtkpbiTHE
paanoaktuBHOCTH. OnbITH Pezepdopaa 1o onpeneneHno coctaBa paJioakTUBHOIO U3JIy4EHUS.
CgoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BiusHue paIuoakTUBHOCTH HA JKUBbIE OPraHU3MBI.

OtkpbiTue npoTOoHa W HeilTpoHa. HykionHas monens siapa [eiizenOepra—liBanenko.
3apsin sanpa. MaccoBoe uucio siapa. M3oTormnsl.

Anbba-pacniaz. DIEKTPOHHBIN U MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaZvoaKTUBHOTO pacmaja.

DHeprus cB3U HYKJIOHOB B sifpe. SnepHblie cuibl. Jledekt Macchl sizipa.

SAnepHble peakuuu. [lenenue U CUHTES sIED.

Anepusiii  peaxtop. TepmosinepHblii cunTe3. IIpoGieMbl M NEepCHEKTUBHI  SACPHOU
SHEPTreTUKU. DKOJIOTHYECKHUE ACTIEKTHI SIAEPHON YHEPTETUKH.

OneMeHTapHble YacTUIbl. OTKPBITHE TO3UTPOHA.

MeTo 1l HAOMIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHUL.

OyHIaMeHTaIbHbIe B3aUMOJIeHCTBUSA. EMUHCTBO Pu3nueckoit KapTUHBI MUpA.

Texnuyeckue ycTpoHCTBa M MpPaKTHUYECKOE MPUMEHEHHUE: JA03MMEeTp, kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHas boMoa.

Jlemoncmpayuu

CuéTunK HOHU3HUPYIOUINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

HccnenoBanue TpekoB 4acTHIL (10 TOTOBBIM GoTOrpadusim).

Pa3pnen 8. DiieMeHTBI ACTPOHOMHUM U aCTPOPUUKHU

Otanbel  pa3BUTUA acTpoHoMmuu. [lpuknagHoe W MHUPOBO33PEHYECKOE 3HAYCHHE
ACTPOHOMHUHU.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKUe 3BE3/IBI, TUIAHETHI, KX BUIUMOE JBUKEHUE.

ConHevyHas cucTema.

Counnne. ConneuHass akTUBHOCTh. Mcrounuk sHeprum CosiHIa M 3BE3A. 3BE3NBI, MX
OCHOBHBIC XapaKTepUCTHKU. JlMarpamMma «CHEKTpajdbHbIA KJIACC — CBETUMOCTBY». 3BE3[IbI
IJaBHOM MOCICAOBATEILHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTBY [IJis 3BE3J TJIaBHOM
MOCJIEeI0BATENbHOCTU. BHyTpeHHee cTpoeHue 3BE34. CoBpeMEHHbIE MpEACTaBICHUS O
MPOUCXO0XACHUU 1 BOJIIOIMU CoJIHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3.

Muneunsiii [1yTs — Hama I'anaktuka. [lonoxxenne u neuxxkenne CoisHua B I'anaktuke. Tumbl
rajakTuk. PaguoramakTuku v kBazapbl. YEpHbIE IbIPHI B sIAPAX TATAKTHK.

Bcenennas. Pacmmpenune Bcenennoil. 3akon Xa00xa. Pasberanue ramaktuk. Teopus
bonbiioro B3peiBa. PenukroBoe usnydeHue.

MacmtaGHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npoOieMbl aCTPOHOMUH.

Yuenuueckue nabniooemust

Habmonenust HeBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM KOMIBIOTEPHBIX MPUIOKECHHMA
JUISL OTIpEJIeNIEHUs TIOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIEC CO3BE3/IHS
CeBepHOro noaymapus u sipkue 3BE3/IbI.

Hab6monenus B Teneckon JIynsl, mianer, Mneunoro Ilyrtu.



O0o0maroniee NoOBTOpPeHUE

Ponp ¢usuku m acTpoHOMHHM B JKOHOMHUYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
THYECKOU cdepax IesATETbHOCTH 4YeNOBeKa, pOJib M MECTO (U3MKM U acTpOHOMHH B
COBPEMEHHOM HAay4yHOW KapTHHE MHUpPA, pPOJIb (PU3HUECKOW TeOopuH B (OPMHPOBAHUHU
MPECTaBICHUN O (PU3MUECKON KapTHHE MHUPA, MECTO (PU3NIECKOI KapTUHBI MUpPa B OOIIEM PSILy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX IIPEJICTaBICHUIN O IPUPO/IE.

MexnpeameTrHble CBSI3U

Nzydyenne xypca ¢usuku 6azoBoro ypoBHs B 11 Kimacce ocymiecTBIsSeTCS ¢ y4ETOM
COJIEp)KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpauu 1 TEXHOJIOTHH.

Meoicnpeomemnuvle nousimusi, CBS3aHHbIE C W3YYEHHMEM METOJIOB HAyYHOTO MO3HAHMS:
SBJICHWE, Hay4yHbId (pakT, rumoresa, (Qu3Myeckas BEIMYMHA, 3aKOH, TEOpHs, HAONIIO/IEHUE,
AKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUI, TPUTOHOMETPUYECKHE (YHKIIMU: CHHYC,
KOCHUHYC, TaHTE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPbl M HX
MPOEKIIMM Ha OCH KOOPIHMHAT, CJIOKEHHWE BEKTOPOB, MPOM3BOJHBIE DJIEMEHTAPHBIX (DYHKIUH,
MPU3HAKU NI0JI00US TPEYTOJIbHUKOB, OIIPEIENIEHNE TUIOIIAIU TUIOCKUX GUryp u oonéma Tel.

buonocus: snekrpuyeckue SBIEHUS B XUBOM MNpupoje, KojedaTelnbHbIE JBUKEHUS B
KUBOHM MpUpoJie, ONTHYECKHE SBJICHHUS B KMBOW MpUpoJe, ACWCTBUE paJuallud Ha >KUBbIE
OpraHU3MBlI.

Xumusa: CTpOE€HHE aTOMOB M MOJIEKYJ, KpHUCTalIMyeckass CTPYKTypa TBEPHABIX Tell,
MEXaHHU3MBbI 00pa30BaHUs KPUCTAJUIMUECKOHN pelIETKY, CIIEKTPaIbHbII aHau3.

l'eocpagpus: MarHUTHBIE TOJIIOCa 3€MJTH, 3aJIEKU MAarHUTHBIX Py, (OTOChEMKA 3eMHOMN
MTOBEPXHOCTH, MTPEACKAZAHNE 3EMJIICTPSICEHUM.

Texnonozus: TUHUW DIEKTPOIEPEay, TEHEPATOP NEPEMEHHOTO TOKA, 3JIEKTPOJABUIATENb,
WHIYKIIMOHHAS TIeYb, pajap, pPaauoNpUEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBY-meus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHAst OaTapes.



TemaTHuyeckoe IJIAHMPOBAHKE € YYETOM IPOrpaMMbl BOCIIMTAHUSA
no ¢gusuke

Temaruueckoe miaanupoBanue mo ¢usuke st 10-11-x KmaccoB cocTaBIeHO C y4eToM paboyeit

nporpaMmbl  BOCIIMTAHHUA. BocnurarensHbIM INOTCHIIMAJI JaHHOI'O yqeGHoro npeamera

o0ecrieynBaeT peayn3aluio CICAYIONINX LENEeBbIX MPHOPUTETOB BOCIUTAHUS OOYUYAIOIIUXCS
COO:

1. Co3panue OnaronpusTHBIX YCIOBHU ISt MPUOOPETEHHSI OTIBITA IPHPOIOOXPAHHBIX JIEI.
2.Co3nanue  OMaronpusTHBIX  YCIOBHMA JUIi OPUOOPETEHUS ONbITa  CAMOCTOSITEILHOTO
NpUOOpEeTeHUs] HOBBIX 3HAHWHK, IPOBEACHUS HAYYHBIX WCCIEAOBAHUM, OMBITa IMPOEKTHOU
JEeSATEITbHOCTH.

3.Co3nanue ONaronmpusITHBIX YCIOBHM UIsi NpHOOpeTeHus OMbITa CaMOIIO3HAHUS H
CaMOaHaJIN3a, OTbITA COIMAIBHO MPHUEMIIEMOTO CAaMOBBIPAXKEHHSI M CaMOpEaIn3aliH.

10 xaacc
Neni/m | Ha3Banmue pa3jiesia, TeMbl, Oomee 90P
rJaBbl KOJIMYECTBO nor
4acoB
1 ®u3nKa ¥ METO/Ibl HAYyYHOTO 2 POII
MO3HAHMSI http://class-fizik.ru/zor10.html
2 Kunematuka 5 POIII
3 JnHamuka 7 POIII
http://class-fizik.ru/zor10.html
4 3aKOoHBI COXpaHEHUs BMEXaHUKe | 7 POIII
http://class-fizik.ru/zor10.html
5 OCHOBBI MOJIEKYJISIPHO- 9 POIII
KHHETHYECKOM TCOPHHU http://class-fizik.ru/zor10.html
6 OCHOBBI TEPMOJIUHAMHUKHU 10 POIII
http://class-fizik.ru/zor10.html
7 ArperartHble 5 POIII
cocrossHug BerecTBa.Da3oBbie http://class-fizik.ru/zor10.html
TIEPEXO0JIbI
8 DneKTpocTaTuKa 10 PO
http://class-fizik.ru/zor10.html
9 ITocTosaHHbIH 13 POII
aneKTprYeCcKuii ToK. Toku B http://class-fizik.ru/zor10.html
Pa3IMYHBIX Cperax
HUTOI'O 68
11 kaace
Nen/m | Ha3Banue pasjena, TeMbI, TJIaBbI OOGmiee 20P
KOJIMYECTBO 11(0)
4acoB
1 MarsuTtHoe none. 12 POIII
DNEeKTPOMarHUTHAsT WHAYKIUS http://class-fizik.ru/zor11.html
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2 MexaHudeckue 1 9 POII
ANIEKTPOMArHUTHBIEKOJICOaHMS http://class-fizik.ru/zor11.html

3 MexaHndeckue 1 5 POII
AJICKTPOMArHUTHBIC BOJIHBI http://class-fizik.ru/zor11.html

4 OnTuka 10 POII
http://class-fizik.ru/zor11.html

S) OcCHOBBI CclleIMAJIBHON  TeopUn 4 POIII
OTHOCHTEIILHOCTH http://class-fizik.ru/zorl1.html

6 OJeMEHThI KBAHTOBOM OITHKH 7 POIII
http://class-fizik.ru/zorl1.html

7 Crtpoenue aToma 4 PO
http://class-fizik.ru/zorl1.html

8 ATOMHOE S71pO 5 POIII
http://class-fizik.ru/zorl1.html

9 DneMeHTBl aCTPOHOMHHU U 7 POII
acTpo(U3HKHN http://class-fizik.ru/zorl1.html

10 O06o0maroiee MOBTOPEHUE 5 POIII

http://class-fizik.ru/zor11.html

Bcero
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