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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue ydeOHOro mnpeamera «®du3nMkay Ha YpPOBHE CpEIHEro OOIIEro
obpaszoBanmsi (0a30BBI ypOBEHB) JOHKHO OOECIEYUTh JTOCTHIKCHHE CIICTYIONNX
JMYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATBHI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUSA Yy4deOHOro mpeamera «Du3uka» TOJDKHBI
OTpakaTb  TOTOBHOCTH M  CIIOCOOHOCTh  OOyYaroluxcs  PYKOBOACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEH TMO3HMIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHEHTAlUN, MO3UTUBHBIX BHYTPEHHHUX yOexIeHUH, COOTBETCTBYIOIINX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIEeCTBA, PACHIMPEHUE KU3HEHHOTO OIIbITa
M ONbITa [JEATEIBHOCTM B MPOLECCE pealM3aludyd OCHOBHBIX  HANpPaBICHUU
BOCIIUTATENBHOU NESTENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKAAHCKON MO3UIMU OOYYaIOIIErocss Kak aKTUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOI0 OOIIECTBA;

MPUHATHE TPaAUIIMOHHBIX 00111€UeTOBEUECKUX T'YMaHHCTUYECKUX 151
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

TOTOBHOCTh BECTU COBMECTHYIO [IE€SITEIBHOCTh B MHTEpecax IPaxXIaHCKOTO
00111ecTBa, y4acTBOBAaTh B CAMOYITPaBJICHUHU B 00pa30BaTENbHON OpraHu3allnu;

YMEHUE B3aMMOJECHCTBOBATH C COLMAIBLHBIMU MHCTUTYTAMU B COOTBETCTBUM C HUX
GYHKIUSAMU U HA3HAYCHHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHHUSI:

c(hOpPMHPOBAHHOCTH POCCUNUCKON IPAKIAHCKONW UEHTUYHOCTH, TATPUOTU3MA;

IICHHOCTHOE OTHOILICHWE K TOCYJApCTBEHHBIM CHUMBOJIaM, JIOCTHXEHUIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OILICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBbI W IIEHHOCTH, B TOM YHUCIE B
JESATEIIbHOCTU YYEHOTO;

OCO3HaHUE JINYHOTO BKJIaJ|a B IOCTPOEHUE YCTOWYMBOTO Oy IyIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIKOYAs ICTETUKY HAy4HOTO TBOPYECTBA,
npUCyIIEro (pUu3nyeckoi HayKe;

5) TpyA0BOr0 BOCIIUTAHUSI:



UHTEpEC K pa3iauuHbiM chepaM mpodhecCHOHANBHON AEATeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3UKOM M TEXHUKOI, yMEHHE COBEpPILIATh OCO3HAHHBIN BHIOOp OyayIeit
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIE )KIU3HECHHBIC TUIAHBI;

TOTOBHOCTb M CHOCOOHOCTh K 00pa3oBaHHI0 M camM0o0Opa30BaHUIO B 00JacTu
($u3MKK Ha IPOTSHKEHUU BCEH KU3HH;

6) 3K0JI0rHYecKOro BOCIIUTAHUS

C(OPMHUPOBAHHOCTb  HKOJIOTUYECKOM  KyJIbTypbl, OCO3HaHHE IJI00ATIBHOTO
XapakTepa dKOJIOTHYECKHX Mpo0iIeM;

IUIAaHUPOBAaHUE U OCYIIECTBJICHUE JCHCTBHI B OKpY’KalOIIeH cpele Ha OCHOBE
3HaHUS 1eJIel YCTOMUNBOro pa3BUTHSI YEIIOBEUECTBA;

pacliipeHne OIbITa JEATEIbHOCTH SKOJOTMYECKON HAIpaBIIEHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUHN 0 (PU3HKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUS:

c(OpMUPOBAHHOCTb MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHA (HPU3NUECKON HAYKH,

OCO3HaHHUE IEHHOCTH HAYYHOW NEATEIHHOCTH, TOTOBHOCTH B MPOLIECCE U3YUCHUS
GU3MKK  OCYIIECTBIATH  MPOEKTHYID U HCCIEAOBATENbCKYIO  JIEITEIHHOCTD
UHAMBUIYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIC YHHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS
ba3oBble Jlornueckue JaeiicTBUA:
CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTPUBAThH
€€ BCECTOPOHHE;
ONPENENIATh LEJNU JICSATCIBHOCTH, 3a/aBaTh MapaMmMeTpbl W KPUTEPUHM HX
JIOCTHIKCHMS,;
BBISBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUMS B PACCMATPUBAEMBIX (DU3NUECKUX
SIBJICHUAX;
pa3pabaTpiBaTh IUIAH pEHICHUS TMpOOJeMbl ¢ YYETOM aHAIM3a HMEIOITUXCS
MaTEepUATBbHBIX U HEMAaTEPHUAIbHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JIE€SITEIBHOCTb, OLIEHWBATh COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUHN AEATEIBbHOCTH;
KOOPJIMHUPOBATh U BBITIONHATH pabOTy B YCIOBHUSX PEATbHOTO, BUPTYaTbHOTO H
KOMOMHHPOBAHHOTO B3aWMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH >KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciiefoBarTe/IbCKHe JeiicTBUS.
BJIAJICTh HAY4YHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU TMOHATHUSIMH U METOJAMU
duznyecKoil HayKu;



BIIAJICTh HABBIKAMH YYEOHO-MCCIIENOBATEILCKOM M TPOEKTHON JESTEIHHOCTH B
oOnact (U3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IIOUCKY
METOJIOB pEIIeHUS 3a7a4 (PU3NYECKOrO COACpKAHUSA, NPUMEHEHHUIO Pa3TUIHBIX
METOJIOB TO3HAHUS;

BJIQJIeTh BUAAMH JCSATCIBHOCTH IO TIOJYyYEHWIO HOBOTO 3HAHUS, €ro
WHTEPIPETAUN, TPEOOPA30BAHNIO U MPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX CHUTYyaITUsX,
B TOM YHCJIE TIPH CO3/IaHUN YIE€OHBIX MMPOCKTOB B 00J1aCTH (DU3HKU;

BBISIBJISITH IPUIMHHO-CIICJICTBEHHBIC CBSA3H M aKTYaJIHM3UPOBAThH 3a/1a4y, BBIIBUTATh
THIOTE3Y €€ pelIeHHs], HAXOUTh apTyMEHTHI /ISl 0Ka3aTeIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHUS,

aHAIM3UPOBATh TOJYYCHHBIE B XOJI€ PEIICHUS 3a7add PE3yIbTaThl, KPUTHUCCKU
OTICHUBATH X JIOCTOBEPHOCTh, IPOTHO3UPOBATH M3MEHECHNUE B HOBBIX YCIIOBHSIX;

CTaBUTh U  (OPMYJIHMPOBATH COOCTBEHHBIE 3aJayd B  00pa3oBaTEIbHOU
NESATEIbHOCTH, B TOM YHCIIC TIPU U3yYeHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CHTYAIlHsIM, OIIECHUBATH MMPHUOOPETEHHBIHN OIIBIT;

YyMETh TIEPCHOCHTHh 3HAHUS 1O (QU3MKE B  TPAKTHYECKYI0  0O0JacTh
KU3HEICATCITEHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIC TIOAXO/IbI ¥ PEIICHUS,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOMTYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora ¢ unpopmaumeii:

BJIAJCTh HaBBIKAMHU TMOJy4YeHUs HHGOpMAIK (PUINYECKOTO COJCpKAHUS U3
UCTOYHUKOB Ppa3HBIX THUIOB, CAMOCTOSITENIBHO OCYIIECTBISATh TOUCK, AaHaJH3,
CUCTEMATH3AIMI0 W WHTEPIPETAIMI0O HHPOPMAIIMU pa3IUYHBIX BUAOB U (opm
MIPE/ICTaBIICHHUS,

OIICHWBATh JJOCTOBEPHOCTHh HH(POPMAIIHUH;

UCIIOJIb30BaTh CPEICTBA MHPOPMAITMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJOTHH B
pEIICHN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W  OpPraHHW3aIMOHHBIX 3a1ad C
coOyofeHueM TpeOOBaHUN  APrOHOMUKH, TEXHUKU O€30MacHOCTH, TUTHEHBI,
pecypcocOepeKeHrs, TPaBOBBIX HM O3TUYECKHX HOPM, HOPM WH(OOPMAIMOHHON
0e30IacHOCTH;

co37aBaTh TEKCTHI (DU3UYECKOTO COJEP’KaHUS B PA3IMUHBIX (hopMmaTax C ydéToM
Ha3HaueHUS WMHQPOPMAIMA U TEJEBON ayauTOpUM, BBHIOMpAs ONTUMAIBHYIO (hopmy
MIPE/ICTABIICHUS M BU3YaJTH3alIlUH.

KoMMyHMKAaTHBHBIE YHMBEpPCAJbHbIE Y4eOHbIe NeHCTBHS:
OCYILIECTBIAThH OOIICHHE HA YpOKax (PM3UKH U BO BHEYPOUHOI 1A TEIBHOCTH;
pacno3HaBaTh NPEANOCHIIKA KOH(PIUKTHBIX CUTYallMd U CMATYaTh KOH(IUKTHI;
pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKD TOYKY 3pEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;



NOHUMAaTh ¥ WCIOJB30BaTh MPEHMYIIECTBA KOMAHTHOW W WHAWBHIYaTbHON
paboThI;

BBIOMPATh TEMAaTHUKy W METOJIbl COBMECTHBIX JIEHCTBHI C YYETOM OOIMIHMX
MHTEPECOB U BOZMOYKHOCTEH KaXKIOro WieHa KOJJICKTHBA;

NPUHUMATh [IEJIM COBMECTHOM JICATEIILHOCTH, OPTaHU30BBIBATh U KOOPIUHUPOBATh
JOCUCTBHUSL MO €€ MOCTIDKEHHIO: COCTaBIAATh IUIAH JIEHCTBUH, paclpenensiTh PO C
y4€TOM MHEHHUN YYaCTHUKOB, 00OCYKIaTh PE3yIbTaThl COBMECTHOM PaOOTHI,

OILICHWBATh KAYECTBO CBOETO BKIIAJia M KAKIOTO YYACTHHKAa KOMAaHJbI B OOLIHMI
pe3yNbTaT Mo pa3paboTaHHBIM KPUTCPHSIM;

npeanaraTb HOBBIE TIPOCKTHI, OICHWBATH WJAECH C TIO3UIMH  HOBH3HBI,
OPUTUHAIBHOCTH, MPAKTHYECKOW 3HAYMMOCTH;

OCYIIECTBIISATh MMO3UTHBHOE CTPATETMYECKOE TIOBEACHNE B PA3IMYHBIX CHTYAIIHSX,
IPOSIBJIATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IO3HABATEIBHYIO JESATEIBHOCTh B 00JacTu
(GU3KUKN 1 aCTPOHOMUM, BBIABIISATH IPOOJIEMBI, CTABUTh U (POPMYIHPOBATH COOCTBEHHBIE
3a/1a4y;

CaMOCTOSITEJIbHO COCTABJIATH IUIAH PELICHHS] PACUETHBIX M KAaYECTBEHHBIX 3a]1ad,
IUIAaH BBIMOJHEHMsI MPaKTUYECKOW paboThl ¢ y4€TOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U NPEANOUTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

Jenatb  OCO3HAaHHBI  BBIOOp, aApryMEHTUpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTbH 34 PEILECHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

criocoOCTBOBATh (POPMHUPOBAHUIO M MPOSIBICHUIO IPYIUIIUA B 00JIaCTH (DUBUKH,
MOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTENIbHBINA U KYJIBTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTyalMsiIM, BHOCHTb KOPPEKTHBBI B JIE€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIAJETh HABBIKAMHU IO3HABATEIBHOU pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMbBIX
JEUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHU;

UCIIONIb30BaTh MPUEMBI pedIeKCUH Ui OLEHKHM CUTYyalluH, BBIOOpa BEPHOIO
peleHns;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

OpUHUMATh MOTHBBI M apryMEHTbl JpPYrMX T@pU aHalIU3€ pe3yJbTaToB
NEATEIIbHOCTH;

IPUHUMATH Ce0sl, MOHUMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA;



OpUHUMATh MOTHBBI M apTyMEHTHl JPYIHMX I[P aHAIW3€ PE3yJIbTaTOB
NEeSATEeTbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mporecce AOCTMXKEHUS JTUYHOCTHBIX PE3YJIbTaTOB OCBOSHHUS TPOTPAMMBI IO
dbuzuke JUII ypOBHSA  cpeaHero  oOmero  oOpa3oBaHHMS <y OOyYaroIIuXxcs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, MIPEATOJIar afoIIHiA
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIOINIETO CIIOCOOHOCTh TOHMMATh CBOE 3MOITMOHAIBLHOE
COCTOSTHUE, BUJICTh HAIPaBIICHUS Pa3BUTH COOCTBEHHON AMOIIMOHAIBHOM cephl, OBITH
YBEPEHHBIM B cele;

CaMOpETYJMPOBAHUS, BKJIIOYAIONMIETO CAaMOKOHTPOJb, YyMEHHE MPUHUMATH
OTBETCTBEHHOCTbH 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aalTUPOBATHCS K AMOIIMOHATLHBIM
U3MEHEHUSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIlMW, BKJIIOYAIONIEH CTpEMJICHHE K JIOCTHKEHUIO MU |
yCcrexy, ONTHMH3M, WHHUIMATUBHOCTh, YMCHHE JIEHCTBOBATh WCXONIS W3 CBOMX
BO3MOKHOCTEH;

OMIIATHUH, BKIIOYAIOMICH CIMOCOOHOCTh IOHMUMATh AMOITMOHAIEHOE COCTOSTHHEC
JPYTUX, YUUTHIBATH €r0 MPHU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U
COTEPEKUBAHMUIO;

COIMAJIBHBIX HABBIKOB, BKJIOUYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C
JIPYTUMU JTFOABMU, 32800 TUTHCSI, POSIBIIATH MHTEPEC U pa3periaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konny obyuenus B 10 kijiacce mpeameTHble pe3yibTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpaxX pojib KU MecTo (GU3UKK B (QOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHUHBI MHUpPA, B PA3BUTHUM COBPEMEHHOM TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKON JEATEIBHOCTH JIOIEM;

YUUTBHIBaTh TPaHULBl NPUMEHEHHUS  HM3YYEHHBIX  (U3NYECKUX  MOJEJeil:
MaTepuajbHas TOYKa, MHEpLMajbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPIOE TEIo,
WJICATbHBIN Ta3, MOJEIN CTPOCHHS Ta30B, XKUJIKOCTEHW WM TBEPIBIX TEJN, TOYCUHBIN
AIIEKTPUUECKUI 3apsij pU pelieHnH (PU3NYECKUX 3a/1ay;

pacrno3HaBaTh (uU3MUecKue SBIEHUS (IPOLEcChl) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEIIECTBA U
ANEKTPOAUHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEWHOE JBUKEHUE,
CBOOOJIHOE MaJieHUE TeJl, JTBMKEHUE MO OKPYXHOCTH, UHEPIIMS, B3aUMOJICHCTBUE Te,
b dy3usi, OpOyHOBCKOE JABMXKEHHUE, CTPOCHUE KUAKOCTEH M TBEPIBIX TEJl, K3BMEHEHUE
o0béMa Ten mpu HarpeBaHuWU (OXJIAXKIECHUHU), TEIJIOBOE paBHOBECHE, HCIapeHHe,
KOHJEHCAlus, IUIABJICHUE, KpPUCTAUIM3alMs, KHUIEHUE, BJIAKHOCTh  BO3/AYyXa,



MOBBINICHUE NTABJICHUS Ta3a MpPU €r0 HAarpEeBaHHWHM B 3aKPBITOM COCYJE, CBS3b MEXKITY
napamMeTpaMH COCTOSIHHSI Ta3a B M30IPOLIECCAX, ANMEKTPU3aUus Tell, B3aUMOACICTBUE
3apsI0B;

ONMKCHIBATH MEXAHWYECKOE JIBIDKEHHME, UCIHOJIb3ysl (PU3NYECKHE BEJIMYUHBI:
KOOpJIMHATA, MyTh, MEPEMEIEHHUEe, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUjla, UMITYJIbC
Tena, KUHETHUYECKas OJHEPrus, NOTCHIMAJIbHAs DSHEPrus, MeXaHWdeckas padora,
MEXaHUYECKass MOITHOCTh; TP OMHMCAHWH MPABWJIHBHO TPAKTOBATh (PU3UUYECKHUIA CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, HMX OO0O3HAYEHUS U EAUHUIBI, HaXOAUTh (POPMYIIbI,
CBS3BIBAIOIIME JAaHHYIO (U3UYECKYIO BEIMUUHY C IPYTUMH BEJIMUYNHAMU;

ONMKCHIBATh M3YUYEHHBIC TEIIJIOBbIE CBOMCTBA TEJ U TEIUJIOBBIC SIBICHUS, UCTIONb3YS
dbu3MYecKue BEIMUMHBL: JIaBIICHUE Ta3a, TEMIIepaTypa, CPeaHssS KUHETUIECKasi SHEePTHsI
Xa0THYECKOTO0  JBWKEHUS MOJIEKYJ, CPEIHEKBAJIpaTU4YHAsI CKOPOCTb MOJEKYIL,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSAS SHEprusi, padbora raza, K03(p(OUIHUEHT MOJIE3HOTO
JIEUCTBUS TEIJIOBOTO JIBUTATENIS; MPU OMMCAHWM MPABWIBHO TPAKTOBATh (U3HUECKUI
CMBICJT MICTIONIb3YEMBIX BEIUYMH, UX O0O3HAUEHUS W EAWHUIILI, HAXOAUTH (HOPMYJIBI,
CBSI3BIBAIOIINE JAHHYIO (U3HUCCKYIO BETHYUHY C IPYTUMH BEITMUNHAM;

ONHCHIBATh M3yYCHHBIE JJICKTPUUYECKHE CBOMCTBA BEIMISCTBA W JJICKTPUUCCKHC
sBJICHUST (TIPOIIECCHI), MCHOJB3Ysd (U3MUECKUE BEIIMYUHBI: AJIEKTPUUECKUN 3apsii,
IIEKTPUUECKOE MOJIe, HAMPSHKEHHOCTD MOJIs, MOTEHIMAN, Pa3HOCTh MOTEHIUANIOB; MPU
OTIMCAaHUM TIPABWJIBHO TPAKTOBATh (DM3MYECCKUN CMBICI HCIOJIB3YEMBIX BEIUYHH, WX
0003HAUCHUS W €AUHUIII, YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINEC JAHHYIO (HU3HYCCKYIO
BEJUYUHY C APYTUMH BEJIMUYUHAMY;

aHANMM3UPOBaTh (PU3MYECKHUE TIPOLIECCHl M SBJICHUS, HUCIHONB3YysS (usnyeckue
3aKOHBI ¥ TIPUHIIMIIBL: 3aKOH BceMupHoro Tsarotenus, |, |1 u 11l 3akonsr HeroToHa, 3akoH
COXpaHEHUS MEXaHWYECKOW DHEPIrWH, 3aKOH COXPAHCHUS WMITYJIbCA, MPUHITUT
CYNMEpIIO3NIIMKA CHWJI, TIPUHIIMII PABHOMPABHSI HWHEPIMAIBHBIX CHCTEM OTCYETA,
MOJIEKYJIIPHO-KHUHETUYECKYIO TEOPUIO CTPOEHHUs BEIIECTBA, Ta30Bbl€ 3aKOHBI, CBA3b
CpelnHEeW KWHETUYECKOW SHEPIHH TEIUIOBOTO JBIXKCHHS MOJIEKYJT € aOCOJIIOTHOU
TEMITepaTypoi, MEepBbIi 3aKOH TEPMOJAWMHAMHUKH, 3aKOH COXPAHCHHS JJICKTPHUUCCKOTO
3apsna, 3akoH KylioHa, Mpu 3TOM pa3nuyaTrh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro0
MaTEMaTUYECKOE BbIPAKEHUE U YCIIOBUSA (IPaHHULIbI, 001aCTH ) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TMPUHIUIIBI NEUCTBHS MAIllMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBUS HUX OE30MacHOTO WCIOJB30BAHUS B TOBCEIHEBHOMN
KU3HH,

BBITIOJTHATH DKCIIEPUMEHTHI TI0 UCCIICTOBAHHUIO (PH3NYCCKUX SBIICHUHA U MTPOIIECCOB
C HWCMOJB30BAHMEM TMPSMBIX W KOCBEHHBIX W3MEPEHUU, MpU ITOM (HOPMYITUPOBATH
npobiemMy/3aaqy W THUIOTE3y Yy4eOHOTO OHKCIIEPUMEHTa, COOMpaTh YCTAHOBKY W3
MPEI0KEHHOTO 000PYI0BaHUS, IPOBOIUTH OMBIT U (HOPMYIUPOBATH BHIBO/IBI;



OCYIIECTBIIATH MPSMbIE U KOCBEHHBIC M3MEPEHUS (DU3NIECKUX BETUINH, TIPH 3TOM
BBEIOMPATh ONTHUMAJBHBIN CIHOCO0 W3MEPEHHs] W WCIOJIb30BaTh WM3BECTHBIE METOJIbI
OLICHKH NOTPELIHOCTEN U3MEPEHN;

UCCJIEI0OBATh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BETUYMHAMU C MUCTOJIb30BAHUEM
NPSIMBIX U3MEPEHUH, MPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHUPOBATH PE3yJIbTAThI
MIOJIYYCHHOW 3aBHCHMOCTH (DU3MYECKUX BEIMYWH B BHUJC TAOIWIl U TPapUKOB, IeIaTh
BBIBO/IbI 10 pE3yJIbTaTaM UCCIEIOBAHUS;

coONI0IaTh TpaBWiia OE30MacHOTO TpyAa MpPU MPOBEICHUU MCCIENOBAHUN B
paMKax y4yeOHOro DSKCIEpUMEHTa, Y4yeOHO-HCCIIEOBATEIbCKON U  IPOEKTHOU
NESATEIbHOCTH C HCIOJb30BAHUEM H3MEPUTENIBHBIX YCTPOUCTB U J1abOpaTOpHOIo
000pyI0BaHUS;

pemath pacy€THHIE 3a/1a4dl C SBHO 3a/laHHOM (DU3HUECKON MOJEINbI0, UCTIONIb3YS
dbu3nueckue 3aKOHbBl W TPHUHIUIIBI, HA OCHOBE aHaliM3a YCJOBHUS 3a/ladyd BBHIOMPATH
bu3MYEeCcKyI0 MOJEIb, BBIICTATh (PU3NUYECKUE BEIUYMHBI U (HOPMYIbI, HEOOXOIUMBIC
TSl €€ pelieHus, MPOBOAUTh PACUETHI M OILICHUBAThH PEAIbHOCTH MOJIYYEHHOTO 3HAYCHUS
(bU3MYECKON BEIMYUHBIL;

pemaTth KadyeCTBEHHbIC 3aJauyd: BBICTPAaUBATh JIOTUYECKH HEMPOTUBOPECUHUBYIO
LEMOYKY pacCyKIECHHU C ONOpOM HAa U3YYEHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U
buszndecKkue SBICHUS;

MCIIOJIB30BaTh MPHU PEIICHUH Y4YEOHBIX 3a7a4 COBPEMEHHbIC WH(POPMAIIMOHHBIC
TEXHOJIOTUU JJIl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPNPETALMU U TPEACTaBICHUS
y4eOHOM ¢ Hay4HO-TIOMYJSipHOW HWH(OpManuu, TMOJYyYEHHOW U3  Ppa3IUYHBIX
MCTOYHUKOB, KPUTHUYECKH aHAIU3UPOBATH MOTYyYaeMyI0 HH(OPMAITHIO;

MPUBOJUTH TPUMEPHI BKJIaJa POCCHUCKUX W 3apyOekKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAYKHU, OOBICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHUS MO (DU3UKE B TOBCEIHEBHOM KU3ZHM IS
obOecrieueHrs O€30MACHOCTH TMpU OOpalieHuu ¢ npudopaMu H  TEXHUYECKUMU
YCTPOMCTBAMM, AJII COXPAHEHHUS 3I0pPOBbS M COOJIIONCHHS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B rpyMIie C BHINOJTHEHUEM PA3IUYHBIX COUAIIBHBIX POJICH, MIIAHUPOBATh
paboTy Tpynmbl, pPAIMOHAIBHO pACHpPEAeNATh OO0S3aHHOCTH U IUIAHUPOBATH
NEATEeNIbHOCTh B HECTAH/IAPTHBIX CUTYAIUsX, aJ€KBATHO OLICHMBATH BKJIAJl KaXJ0TO U3
YYaCTHUKOB TPYIIIIBI B PEIICHHUE pacCMaTpUBaeMOM TPOOJIEMBbl.

K xoniy oOydenus B 11 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TMpUMEpPaxX poiab W MecTo (GU3UKA B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBl MHUpPA, B pA3BUTUHA COBPEMEHHOW TEXHHKH U



TEXHOJIOTUM, B MNPAKTUYECKOW JEATEIBbHOCTH JIOJEH, LEIOCTHOCTh W E€IMHCTBO
du3nyeCcKoil KapTUHBI MUPA,

YYUTHIBATh TPAHUIIBI MPUMEHEHHS M3yYCHHBIX (DU3NYECKUX MOJEICH: TOYCUHBIN
ANEKTPUUYECKHUH 3aps/l, JIyd CBETa, TOUCUHBI UCTOYHUK CBETA, sJICPHAS MOJIECNIb aToMa,
HYKJIOHHAs MOJIeJIb aTOMHOTO si/Ipa NP pelieHur (PU3nIecKux 3ajay;

pacrio3HaBaTh (PU3MUECKUE SBJICHUS (MIPOIECCh) U OOBSACHITH UX HA OCHOBE
3aKOHOB JJICKTPOJWHAMUKH W KBAaHTOBOW (DHU3WKH: DJIEKTpHUECKas MPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XHUMHUUYECKOE, MarHuTHOE JICUCTBUA TOKA, B3aWMMOJICHCTBHE
MarHyuTOB, JICKTPOMArHUTHAs UHIYKIHS, JeHCTBUE MAarHUTHOTO MOJIsS Ha MPOBOJHUK C
TOKOM H JBWXKYIIMKCSA  3apsij, DJEKTPOMAarHUTHBIC KOJICOAHMS W BOJIHBI,
MPSIMOJIMHEWHOE PACTIPOCTPAHCHHUE CBETA, OTPAXKEHUE, MPETOMIICHUE, HHTEPPEPEHITHS,
mudpaknysl W TOJSpU3alus CBETa, NUCIEPCUs CcBeTa, (porodnekTpuueckuii 3ddexT
(boToaddexT), cBeTOBOE MaBICHHE, BO3HMKHOBEHHE JIMHEHMYATOrOo CIEKTpa aToma
BOJIOPO/JIa, €CTECTBEHHAS U UCKYCCTBEHHAs PaIUOaKTUBHOCTb;

OMHUCHIBATh M3YYCHHBIE CBOWCTBA BEIIECTBAa (DJIEKTPUUECKUE, MAarHUTHBIC,
ONTUYECKHE, DJICKTPUUYECKYIO MPOBOJUMOCTb PA3JIMUHBIX CPEA) U DJIECKTPOMATHUTHbIC
ABJICHUS (MPOLECCHI), UCIIONB3YSl (PU3MUECKUE BEIMYMHBI: IEKTPUUCCKUM 3apsjl, cuiia
TOKa, DJIEKTPUYECKOE HAMNpsHKEHUE, JJIEKTPUYECKOE CONPOTHUBIICHUE, Pa3HOCTH
MIOTEHIIUAJIOB, JJICKTPOABIDKYINAS CHUiia, padoTa TOKA, WHIAYKIHMS MAarHUTHOTO TOJIs,
cuna Ammnepa, cuia JlopeHra, HHAYKTUBHOCTh KaTYIIKH, SHEPTUS DJIEKTPUUECKOTO U
MarHMTHOTO MOJIeH, MEPHUOJT U YacToTa KojebaHui B KojieOaTeIbHOM KOHTYpE, 3apsij U
CHja TOKa B IIPOIECCE TapMOHUYECKHX SJIEKTPOMArHMTHBIX KojeOaHui, (OKyCHOE
pacCTOSsHME W ONTHYECKas CHja JIMH3bI, TPH OINHUCAHWHM IPAaBUJIBHO TPAKTOBATH
(U3UYECKHUI CMBICIT UCIIOJIB3YEMBIX BEITUYUH, UX 0003HAYCHUS U €IUHUIIBI, YKa3bIBaTh
dbopMyIibl, CBSI3bIBAIOIINE JAaHHYIO (PU3UUECKYIO BEIMUUHY C IPYTUMH BEIUUMHAMU,

OMUCHIBATh M3YUYCHHbIC KBAHTOBBIC SIBIICHUS U MPOIECCHI, UCTIOJB3Ys (PU3NUECKUE
BEJIMYMHBI: CKOPOCTh JJICKTPOMAarHUTHBIX BOJH, JUJIMHA BOJIHBI W 4YacTOTa CBETa,
SHEPTHs M UMITYJIC (POTOHA, TIEPHO/ TTOTypaciiaia, SHEPTHUS CBSA3M aTOMHBIX SIJIep, IPH
OTIMCAaHUM TIPABWJIBHO TPAKTOBATh (M3MYECCKUN CMBICI HCIOJIB3YEMBIX BEIUYHMH, WX
0003HAYEHHUS U €IUHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE NAHHYIO (PU3HYECKYIO
BEJTMYMHY C APYTUMH BEITMYMHAMH, BBIYUCISITH 3HAYCHUE (PU3MUECKON BEIMYUHBI,

aHAJU3UPOBaTh (U3UYCCKHE TMPOIECCHl W SBICHHS, HCHOJB3YS (HU3UUYCCKHE
3aKOHBI W TPUHIMUIBL 3akoH Owma, 3aKOHBI IOCIEA0BATEIBHOIO M MapaJlIeIbHOIO
COCIMHEHUs TNPOBOJHUKOB, 3akOoH JIKoyns—JIeHua, 3akoH BIEKTPOMarHUTHOM
WHIYKIWHM, 3aKOH NPSIMOJMHEHHOIO paclpoOCTpaHEHHUsI CBETa, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHUE DiHIITEHHA 115 hoToddekTa, 3aK0H
COXpaHEHHUs DJHEPrHM, 3aKOH COXPAaHCHHS  UMITYJIbCa, 3aKOH  COXPAaHCHUS
IIEKTPUUECKOTO 3aps/ia, 3aKOH COXPAaHEHHsI MacCOBOTO YHCIIa, MOCTyNnaThl bopa, 3akoH



paZiOaKTUBHOTO paclajia, Ipyu 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €T0
MaTEMaTUYECKOE BbIPAKEHUE U yCIOBUs (IPaHULIbI, 001aCTH) IPUMEHUMOCTH;

ONpENENIATh HANpaBJICHUE BEKTOpPAa MHAYKIIMM MArHUTHOTO MOJs MPOBOJIHHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U OMHUCHIBATh M300pakKeHHE, CO3/1aBa€MOE TUIOCKHM 3€pKajioM, TOHKOM
JIMH301;

BBITIOJHATH SKCIIEPUMEHTHI IO UCCIEAOBAHUIO (PU3UYECKUX SBJICHHUM U MPOIECCOB
C HCHOJB30BAHMEM IMPSIMBIX M KOCBEHHBIX HW3MEpPEHUU: TpH ATOM (HOpMyIupoBaTh
npoOiemy/3aauy ¥ THUIOTE3y Yy4eOHOTrO OHKCIIEPUMEHTa, COOMpaTh YCTAHOBKY U3
PEI0KEHHOT0 000PYyI0BaHMUS, POBOIUTH ONBIT U (DOPMYITUPOBATH BHIBOJIBI;

OCYIIECTBIIATH MPSAMbIC U KOCBEHHBIC H3MEPEHUS (DU3NICCKUX BETUINH, TIPH 3TOM
BBIOMpaTh ONTUMAJBHBIM CIIOCOO W3MEPEHUST W UCIOJIb30BaTh W3BECTHBIE METOJbI
OLICHKH IOTPELIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKHX BEJIMYMH C HMCIOJb30BAaHUEM MPIMbBIX
U3MEPEHUN: TIPU HSTOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUpOBATh pPe3yJbTaThl
MOJIY4YEHHOW 3aBHCHUMOCTHA (PM3MYECKUX BEIMYMH B BUJAE TAOIUL U TpadHKOB, I€1aTh
BBIBO/IbI IO pE3YJIbTaTaM UCCIIEI0BAHMUS;

coOI0/IaTh TpaBWiia OE30MaCHOTO TpyJa MPU NPOBEJIECHUU HCCICIOBAHUNA B
paMKax y4yeOHOro SKCHEpUMEHTa, Y4yeOHO-HCCIIEOBATEIbCKON U  TPOCKTHOU
NEATEIbHOCTH C WCIHOJb30BAHUEM HW3MEPHUTENIBHBIX YCTPOWCTB U J1abOpPaTOPHOTO
000pyI0BaHU4,

pemaTh pacy€THbIC 3aJlayu C SBHO 3aJIaHHOM (DPU3MUECKOM MOJEINbIO, HCIOIb3Ys
dbu3nUeckue 3aKOHBl W TPUHIUIIBI, HA OCHOBE aHalM3a YCJOBUS 3a/adyd BBHIOMPATH
bU3MYEeCKyI0 MOEINb, BBIICTATh (PU3UYECKHE BEIUYMHBI U (HOPMYIbI, HEOOXOIUMBIC
JUIsl €€ peleHus, TPOBOJUTh PAacCU€Thl U OLIEHUBATh PEAIbHOCTh MOJYYEHHOTO 3HAUEHUS
(bU3nYECKON BEJIMUUHBI;

pemaTh KauyeCTBEHHbIC 3aJadyM: BBICTPAUBATH JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCyKJIECHHM C ONOpOMl Ha U3YYEHHbIC 3aKOHbI, 3aKOHOMEPHOCTH U
dbuznYecKue sBICHUS,

WCIIOJIB30BaTh TMPHU pEIICHWH Y4YEOHBIX 3a7ad4 COBPEMEHHbIE WH()OPMAIIMOHHBIC
TEXHOJIOTUU I TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPHPETAMU U TIPEACTaBICHUS
y4eOHONW ¢ Hay4HO-TIOMYJSIpHOW HWH(OpMaIUK, TMOJYyYEHHOW W3  Ppa3InYHBIX
WCTOYHUKOB, KPUTHYECKH aHATU3UPOBATH MOTyIaeMyI0 HH(OPMAITHIO;

OOBSICHSITh MPUHIUIIBI ACHCTBUS MAaIllMH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pasnuyaTh yCI0BUs UX 0€30MaCHOIO UCTIOIb30BAaHUS B MIOBCEIHEBHOW KU3HH;

MPUBOJUTH TPUMEPHI BKJIAJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B O0BSICHEHUE TTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U
TEXHOJIOTUH;



UCTIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (U3UKE B TOBCEIHEBHOHN KHU3HU IS
oOecrieueHnus 0€30MacHOCTH TpU  OOpamieHMH ¢ [OpuOOpaMH U TEXHUYECKUMU
yCTPOMCTBAMH, Ui COXPAHEHHUS 370POBBSI M COOJIONEHHS HOPM JKOJOTHYECKOTO
TIOBE/ICHUSI B OKPYKAOIIEH cpee;

paboTaTh B IPYIIE C BHIMOIHEHUEM PA3IMYHbIX COIMAIBHBIX POJICH, TNIAHUPOBATH
paboTy TpYIIbI, palUOHATBHO pPACHPENeNATh OOS3aHHOCTH ¥ IUTAHUPOBATH
JeSITEeTLHOCTh B HECTAHJAPTHBIX CUTYAIUsIX, aJICKBATHO OIICHWBAThH BKJIAJ KAXKIIOTO U3
YYaCTHUKOB TPYIIIBI B PEIICHHE PACCMAaTPUBACMOM MPOOIEMBI.

COJEPXAHUE OBYUYEHUA
10 KITIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IIO3HAHUA

®usnka — HayKa O npupoje. Hayunbsle METOIbI MMO3HAHUA OKPYKAIOIIETO MHPA.
Ponp skcnepuMeHTa M TEOpUM B IPOLECCE NO3HAHUS NPUPOJBI. DKCIEPUMEHT B
buzuke.

MopnenupoBanue (U3HYECKUX SBICHUH U TmpoleccoB. HayuHble rumoTessl.
®duznyeckre 3aKOHbl M TeOpHH. ['paHHUIBI MPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyHIMI COOTBETCTBHSI.

Poinb u Mecto ¢pu3uku B HopMUPOBAaHUM COBPEMEHHON HAyYHON KapTUHBI MUPA, B
IIPaKTUYECKOM AESITEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanorosblie ¥ HU(PPOBbIE UBMEPUTETBHBIE PUOOPHI, KOMIIBIOTEPHBIE TATUYUKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBukeHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO  JABUYKEHHS.
Cucrema otcu€ra. Tpaekropus.

[lepemernienne, CcKOpocTh (CpelHSAS CKOPOCTb, MIHOBEHHAas CKOpPOCTh) U
YCKOPEHUE MATEpUATIbHOM TOYKH, HUX TMPOCKIUM HA OCH CHUCTEMbI KOOpJHMHAT.
CnoeHue nepeMeleHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE TPSIMOJIMHEWHOE JBIKeHue. [ 'paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUS, IIYTH U NEPEMEIIECHUS] MaTEepUATbHON
TOYKH OT BPEMEHHU.

CBoOosHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonnneitHoe nBuxeHue. J[BUKEHHE MATEPUAIBHOW TOYKHA MO OKPYKHOCTH C
MMOCTOSIHHOM 1O MOAYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JUHEMHAas CKOPOCTh. [leprnon
U yactoTta obOparnieHus. LleHTpocTpeMuTeNbHOE YCKOPEHHE.



TexHn4eCcKre yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHUE: CIIUAOMETP, ABUKECHHUE
CHAPSII0B, LETIHBIE U PEMEHHBIE NIEPEIAYH.

Jlemoncmpayuu

Mopens cHUCTEMBI OTCYETA, WILTIOCTPALMS KHHEMATHYECKHX XAPAKTEPUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBanne IBMKEHUH C UCTIOJIB30BAHUEM MIPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B PA3pEKEHHOM NPOCTPAHCTBE.

HaGmrogenne paBwkeHUs Tena, OPOLIEHHOTO TIOJ YIJIOM K TOPU3OHTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHUS.

Hamnpagiienne ckopocTy pu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOIO MABHXKEHHUS C LEJIbI0 OIPEACICHUS MIHOBEHHOU
CKOpPOCTH.

HccnenoBaHne COOTHOLICHHS MEXAY MOYTSIMH, HNPOUIACHHBIMU TEJIOM 32
MOCIIEIOBATEIBHBIC PABHBIC MPOMEXKYTKH BPEMEHH NIPU PABHOYCKOPEHHOM JBHKEHHUH C
HAa4aJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3ydeHne IBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpunnun otHocutenbHOCTH ['anunes. Ilepsoiii 3akoH Herotona. MHepuuanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [IpuHuun cyneprno3unuu cui. Bropoi 3akoH HeroToHa aiis
MaTepuagbHOW TOUKU. Tpernil 3aKkoH HproTOHA 1151 MarepuaibHbIX TOYEK.

3akoH BcemupHoOro tsaroteHus. Cuiia tsoxectu. [lepBas kocmuueckast CKOpOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenne. Bunsl Tpenust (Mokos, ckoyibkeHus, kadeHus). Cuma tpenusi. Cyxoe
Tpenue. Cuiia TpeHus: CKOJIbKeHUs U cuia Tpenus nokosi. Koaddumment tpenns. Cuna
COIPOTHUBJIEHUS NPU ABUKCHUHU TEJIA B AKUJIKOCTHU WJIU rase.

[TocTynaTenpHOE U BpalllaTesibHOE JBMKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CUJIbl OTHOCUTENBHO OCH BpaileHus. [1medo cumbl. YcinoBus paBHOBECUS
TBEPIOrO Tea.

TexHn4yeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHCHUE: MOMAIIMITHUKY,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpIHH.

CpaBHeHHE MacC B3aMMOJICHUCTBYIOIINUX TEJ.

Bropoii 3akon HproToHa.

N3mepenue cuil.



CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIPYTOCTH OT Ae(opMainu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBECHS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3yuyenue aBmKeHUs OpycKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CHJI  YIIPYTOCTH, BO3HUKAIOIIMX B IMPYXKUHE H
PE3UHOBOM 00pasiie, OT uX AehopMalui.

HccnenoBanne ycioBUil paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPAIICHUS.

Tema 3. 3akonbl coXpaneHus 6 MexaHuKe

HMitynbc MaTepuaabHOM TOYKM (T€Ja), CUCTEMBI MaTepUaIbHbIX ToYeK. VMITynbC
CWIBl W H3MEHEHUE HMITyJIbca Teja. 3aKOH COXPAaHEHMs HMIyJbca. PeakTuBHOE
JBUYKEHUE.

PaboTa cuiibl. MOITHOCTD CHJTBI.

Kunernueckass »sHeprusi MaTepHabHOM TOYKH. Teopema 00 W3MEHEHUU
KMHETUYECKOW SHEPTUMU.

[TorenunanbHast sHeprus. lloreHuuanbHas sHEPrus ynpyro AepopMHUPOBAHHOM
npyxusbl. [loTeHnanpHas sHeprus Teja BOJIU3H MOBEPXHOCTU 3€MJTH.

[loTeHmanbHble M HEMOTEHUUAIbHbIE CUIbl. CBsI3b paOOThl HENOTEHIMAJIBHBIX
CHJI C HW3MECHEHHMEM MEXAHUYECKOM DHEPTrMU CHCTEMBI Tel. 3aKOH COXPaHEHUs
MEXaHUYECKON IHEPTUM.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHH4ecKkue YCTPOWCTBA M IIPAKTUYECKOE NPUMEHEHUE: BOJOMET, KOIIED,
NPYKUHHBIN MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq NOTEHIHATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yyeHue aOCOMIOTHO HEYyNpyroro ynaapa ¢ IMOMOIIbIO ABYX OJUHAKOBBIX
HUTSIHBIX MAasgTHUKOB.

HccnenoBanue cBsizu pabOTHI CHJIBI C U3MEHEHUEM MEXaHMUYECKON HHEepruu Telna
Ha [IPUMEpPE PACTSIKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MosekyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM M HUX OIBITHOE
obocHoBanue. bpoyHoBckoe nBuwxkenue. Juddysus. Xapakrep ABMKEHHS U
B3aHUMOJECHUCTBUS YACTHI] BelIeCTBA. MOJIEIN CTPOEHHS Ta30B, KUJIKOCTEW U TBEPABIX



Tel U OOBSICHEHHE CBOICTB BEIIECTBAa Ha OCHOBE 3TUX Mojenei. Macca U pa3mepsl
mouiekysl. KonnuectBo Bemectsa. [loctostnas ABoraapo.

TemmoBoe paBHOBecue. Temmeparypa u €€ usmepenue. lllkana temmeparyp
Lenbcus.

Mopens upeanbHOro rasa. OCHOBHOE YpPaBHEHUE MOJICKYJISIPHO-KMHETHYECKOMN
TEOPUU UJCATBHOTO Ta3a. AOCOIIOTHAS TeMIepaTypa Kak Mepa CpelHel KHHEeTUYECKOM
SHEPrUU TEIUIOBOTO ABMKEHUA yactul rasza. Illkama temneparyp KenbBuna. ['azoBbie
3aKoHbl. YpaBHeHne MeHnneneeBa—Knanelipona. 3akoH [lanprona. M3ompoueccsl B
UJICAIbHOM Ta3e C MOCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe npeacrapieHue
U30IPOIIECCOB: U30TEpMa, 30X0pa, n300apa.

TexHHUYeCcKue yCTpOMCTBa U MPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BElIECTBA, (oTorpaduu MOJIEKYI
OPraHUYECKUX COCIUHECHUMN.

OneIThl 10 U PY3UN )KUIKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OMBITHI, TOKA3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOICHCTBUSI.

Mogenb, WLTIOCTpUpYIOLLIas MPUPOLY AABJICHUS ra3a Ha CTEHKU COCYya.

OnpITel, WUIIOCTPUPYIOIIME  yPAaBHEHHE  COCTOSHHS ~ WICAIBHOIO  rasa,
M30IPOLECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Omnpenenenre Macchl BO3/lyXa B KJIACCHOM KOMHATe Ha OCHOBE U3MEpeHUil 00bEMa
KOMHATBI, JABJICHHS U TEMIIEPATypPhl BO3AyXa B HEMl.

HccenmenoBanre 3aBUCUMOCTH MEXKIAY IapamMeTpaMu COCTOSIHUSL Pa3peKEHHOTO
rasa.

Tema 2. OcHosvl mepmoouHamuKu

TepmonnHamuueckass cucremMa. BHYTpEHHsSI DSHEPIUS TEPMOAMHAMUYECKOU
cucTteMbl M cnocoObl €€ u3MeHeHusd. KommyecTBO TermoTel U pabota. BHyTpeHHss
SHEprusi OJHOATOMHOI'O MIEAJIBHOTO Ta3a. Buael Terionepenadu: TEILUIONPOBOJAHOCT,
KOHBEKIIMS, U3JIyYEHHUE. Y IeNIbHAs TEIUIOEMKOCTh BEHIECTBA. KONMMYECTBO TEIIIOTHI IPH
TerIonepeaaye.

[Tonsitue 00 ammabatHOM mporecce. [lepBwiifi  3aKOH  TEPMOIUHAMUKH.
[IpumeHeHue mnepBOro 3aKkoHa TEPMOJAMHAMHMKUA K wu3ompoueccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmMoanHamuku. HeoOpaTuMocTh po1ieccoB B MPUPO/IE.

TennoBble MamuHbl. [IpuHIMNBL JeiCTBUSA TEMIOBBIX MamuH. [IpeoOpa3zoBanus
PHEPIrUM B TEIUIOBBIX MammHaX. KodhdUIMEHT TMOoNe3HOro MEUCTBHUS TETUIOBOMN



mammmnbl. [ukn Kapno u ero kos¢@duuueHT MoJae3HOro NeHCTBUSA. DKOJIOTHYECKHE
POOIEMBI TETIJIOIHEPTETUKH.

TexHH4eCKre yCTPOWCTBA U MPAKTUUECKOE MPUMEHEHHUE: IBUTATENIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3MeHeHne BHYTPEHHEHW SHEPTUH Tella MPU COBEPIICHUN PabOTHI: BBUIET MPOOKH
13 OYTBUIKH TIOJT ICMCTBUEM C)KATOTO BO3[yXa, HarpeBaHue d(upa B JIATYHHOU TPyOKe
nyTéM TpeHus (BUICOAEMOHCTpAIHs).

N3meHeHue BHYTpEeHHEH SHEpTrun (TeMIlepaTyphl) Teja Mpu Terionepeaaye.

OnpIT M0 a1abaTHOMY PACHIUPEHHIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopgenun mnapoBoil TypOWHBI, ABUTATENs BHYTPEHHETO CrOpPaHUs, PEAKTUBHOTO
JIBUTATEJA.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepeHue yaenpHON TENI0EMKOCTH.

Tema 3. Aecpecamnuvie cocmoanusn eeuyecmea. @azoevie nepexoonl

[TapooOpazoBanue u koHAeHcauus. lcmapeHue u kuneHue. AOCONIOTHAs H
OTHOCUTENIbHAA BIAXHOCTh BO3ayxa. Haceimenusld mnap. YaenbHas TeIUioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUSI OT JaBJICHHUS.

TBépnoe Ttenmo. Kpucramnuueckue u amopdubie Tena. AHU3OTPOIHUS CBOWCTB
kpuctamioB. JKugkue kpucrtauibl. CoBpemeHHble Martepuanbl. [lnaBnenune wu
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBieHus. Cyoaumanusi.

YpaBHeHue TerIoBoro OaaaHca.

TexHndyeckue yCTpOWCTBA H© IPAKTUYECKOE NIPUMEHEHHUE: TUTPOMETp U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJYYEHUSI COBPEMEHHBIX MAaTEpUATIOB, B TOM
YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiICTBA HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHWKEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOmnronenue HarpeBaHus U IUIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHCTpanus KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3MepeHne OTHOCUTENBHON BIAXKHOCTH BO3yXa.

Paznen 4. DjaekTpoauHaAMMKA
Tema 1. dnekmpocmamuxa
DnekTpu3anus Tell. JJIEKTpUUeCKui 3apsi. [[Ba BUAA 3IEKTPUUECKUX 3apsiioB.
[IpoBOAHUKH, NUAJIEKTPUKUA U TOJYIPOBOJHUKU. 3aKOH COXPAHEHUS SJIEKTPUYECKOTO
3apsja.



BzaumopeiictBue 3apsaoB. 3akoH KynoHa. TodeyHbIl 3JIEKTpUYECKHM 3apsi.
Onextpuyeckoe  mnone. Hanpsok€HHOCT — 3mekTpuyeckoro  noisid.  [IpuHiun
CYNEPIIO3HULIMH dJEKTPUUECKUX NoJel. JINHNKM HANPS)KEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabota cun snexrpocraruueckoro mosig. [lorenuuan. Pa3HOCTh MOTEHIMANOB.
[IpOBOAHUKM H JUANEKTPUKUA B DIIEKTPOCTATUYECKOM Tone. JluajekTpuueckas
IPOHUIIAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. ODIEKTPOEMKOCTh IUIOCKOIO KOHJIEHCATOPA.
DHeprus 3apsHKEHHOr0 KOHAEHCATopa.

TexHuyeckue yCTpOMCTBA UM MPAKTUYECKOE IPUMEHEHHUE:  DIIEKTPOCKOII,
AJIEKTPOMETP,  DAJEKTPOCTaTUYECKass  3allluTa, 3a3eMJICHHE  3JIEKTPONpPUOOpOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN alNapar, CTPyHHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLUII IEUCTBUS AJIEKTPOMETPA.

B3auMopeiicTBUE HA3JIEKTPU30BaHHBIX TEIL.

DIIEKTPUUECKOE TI0JIE 3aPSKEHHBIX TEI.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DIIEKTPOCTATHYECKAS 3AIUTA.

JIMBIIEKTPUKY B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOIIAAM IUIACTHH,
pPacCTOSTHUSL MEXAY HUMHU U JUAIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepenne 31eKTpOEMKOCTH KOHAEH CATOPa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKHUM TOK. Y CJIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA. McTouHnku
Toka. Cuna Toka. [10CTOSHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DNEKTPUYECKOE  CONPOTUBJIECHHE.  YJIEIbHOE  COINPOTHUBIICHHE  BEILECTBA.
[TocnenoBarenbHOE, MapalieIbHOE, CMEIIAHHOE COEIMHEHUE ITPOBOITHUKOB.

Pabora  snmektpuueckoro  Toka. 3akoH  Jbxoynga—Jlenna.  MoiHOCTh
ANEKTPUYECKOTO TOKA.

DONEeKTPOABMKYLIAasl CHJIa U BHYTPEHHEE CONPOTUBJIECHUE MCTOYHMKA TOKA. 3aKOH
OMa 117151 TOJTHOM (3aMKHYTOM ) 3ieKTpudeckoil 1ienu. KopoTkoe 3ambikaHue.

DNeKTpOHHasi MPOBOJMMOCTh TBEPIBIX METAJUIOB. 3aBUCHUMOCTH COMPOTHUBIICHHUS
METaJIOB OT Temneparypbl. CBepXIPOBOAUMOCTb.

DneKkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITY4KOB.

[TorynpoBonuuku. CoOCTBEHHAsI M MPUMECHAS! IPOBOJAUMOCTH MOJIYITPOBOJHUKOB.
CaoticTBa p—n-tiepexoza. [loaynpoBoAHHUKOBBIE PUOOPHI.



OnexkTpuyecknuidi  TOK B pacTBOpax M paciulaBaXx  3JIEKTPOJIMTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

OnekTpuyeckuid TOK B razax. CaMOCTOSATENbHBI U HECAMOCTOSATEIbHBIN pa3ps.
Monnus. [1na3zma.

TexHuyeckue yCTpoNCTBAa U MPAKTUYECKOE TPUMEHEHHE: aMIIEPMETP, BOJIBTMETP,
peocTaT, UCTOUHUKH TOKA, 3JIEKTPOHATPEBATEIbHBIE MPUOOPHI, DIEKTPOOCBETUTEIILHBIC
npuOOpbl, TEPMOMETP  CONPOTHUBIECHMS, BaKyyMHbI JHOJ, TEPMHUCTOPHl U
(boTOpEe3UCTOPHI, MOITYIPOBOJHUKOBBIN AUO/I, TaIbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTh  CONPOTHUBIICHUS LHWJIUHAPUYECKUX IPOBOJHHUKOB OT JUJIMHBI,
IUIOIIAAM MOMEPEYHOr0 CEYEHUsI U MaTepHaIa.

CMelnaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsmMoe  u3MepeHHe  AIIEKTPOABIKYIIEH cwibl. KopoTkoe  3aMblKaHMe
raJbBaHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COMPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB 3JIEKTPOIHUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTB BO31yXa.

OAHOCTOPOHHSSI MPOBOAMMOCTbD TUOAA.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3ydeHne cMEmaHHOI0 COEINHEHUS PE3UCTOPOB.

W3mepeHne HIIEeKTPOABHKYIEH CHJIBI MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

HaOmronenne amexTpoimsa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢pusznku 6a30Boro ypoBHs B 10 kiacce oCylIecTBISETCS ¢ yUETOM
CoJIepKaTeIbHBIX MEXIIPEAMETHBIX CBSI3€H C KypcaMU MaTeMaTUKH, OMOJIOTUH, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Meowxcnpeomemnvie nowsmusi, CBSI3aHHbIE C HM3YYEHHMEM METOAOB HAYy4YHOIO
NO3HAHUSA: SIBJICHUE, HAYYHBIM (akT, runores3a, puanyeckas BEIUUYMHA, 3aKOH, TEOPUS,
HaO0JII0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: peuieHHe CUCTEMbl ypaBHEHHH, JduHEWHas (yHKIus, mapadona,
runepOoa, X rpaduKu U CBOMCTBA, TPUTOHOMETpUUYECKHE (DYHKIIMH: CHHYC, KOCUHYC,
TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPhl M HX
MPOEKIMU Ha OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanuyeckoe IBMKEHHE B JKUBOM mpupozae, Auddys3usi, ocMmoc,
TEIUIOOOMEH KHUBBIX OpPraHM3MOB (BHIBI TEIUIONEpeNay, TEIJIOBOE pPaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOU NIPUPOJE.



Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE AaTOMOB M MOJEKYJ, MOJIb
BEILECTBA, MOJISIPHASI Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TN, XUAKOCTEN U Ta30B,
AIIEKTPUYECKUE CBOMCTBA METAJIOB, JJIEKTPOIUTHYECKAS AUCCOLUALINS, FalbBaHUKA.

l'eocpagpus: BnaxXHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBMXKCHHUHM C HCMOJIB30BAHHMEM MEXAHU3MOB, YUYET
TPEHUs B TEXHUKE, MOJAIIMIIHUKH, HCIOJb30BAHHE 3aKOHA COXPAHEHUs HMITyJibCa B
TEXHUKE (pakera, BOAOMET WM JIPYrue), JBUTaTellb BHYTPEHHETO CrOpaHus, NapoBas
TypOuHa, OBITOBOM  XOJOJWIBHUK, KOHIUIMOHEP, TEXHOJIOTHMH  IOJy4YeHUs
COBPEMEHHBIX MAaTEpUaJOB, B TOM YHUCJIE HAHOMATEpPUAJIOB, WU HAHOTEXHOJIOTHH,
AJIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHHUE DJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIN
OPUHTEP, DJEKTPOHATPEBATEIbHBIE MPUOOPBI, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI,
rajbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

IlocTrosiHHBIE MarHuThl. B3aumonelcTBUE IOCTOSHHBIX MAarHUTOB. MarHurtHoe
nosne. Bexkrop MarHuTHOM MHAYKUMU. [IpHHIMIT CyIIEpIIO3WIIMM MArHUTHBIX IIOJIEH.
JluHnn MarHUTHOM WHAYKUMH. KapTuHa 7nWMHWKA MarHUTHOM WHIAYKLIMM —IOJIA
IIOCTOSIHHBIX MarHUTOB.

MarauTtHoe mnoje MpoBOJHHKA ¢ TOKOM. KapTWHa JWHUN MHIYKIWH MarHUTHOIO
IIOJIs JUIMHHOTO TIPSIMOTO IPOBOAHMKA M 3aMKHYTOTO KOJIBLEBOIO IIPOBOJIHMKA,
KaTyIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmonecTBue NpoOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HAaIIPABJICHUE.

Cuna Jlopenia, e€ Moaysib M HampaBiieHue. J[BrkeHue 3apssKeHHON 4acTHIlbl B
OJTHOPOJIHOM MarHuTHOM Tose. PaGora cuibl JlopeHiia.

SIBrIeHME SIIEKTPOMArHUTHOW MHAYKIMHU. 1I0TOK BEKTOpa MarHMTHOW HMHIYKIWU.
DJIEKTPOABUKYINAs CHJIA MHAYKIMHU. 3aKOH 3JIEKTPOMArHUTHOW HHAYKIuK Papazes.

BuxpeBoe anekTpudeckoe moJie. ODNEKTPOABWKYIIAS CUJIa HWHAYKIUU B
IIPOBOJHUKE, IBUKYILEMCS IIOCTYNATEIbHO B OJHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NBaykTuBHOCTE.  SIBIEHME  CaMOMHIYKLHHU. DJIEKTPOABIKYIIIAS  CHJIA
CaMOWHIYKIIUH.

OHeprusi MarHUTHOTO IOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpoMCTBA U IPAKTHYECKOE NMPUMEHEHHUE: MOCTOSHHBIE MAarHUTHI,
DIEKTPOMArHUThI,  DJEKTPOABUTrATENb,  YCKOPUTENM  DJEMEHTApHBIX  YacCTHII,
VHIYKIIMOHHAS IEYb.

Jlemoncmpayuu



OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM IOJIEM.

JIuHUY MHAYKIIMY MarHUTHOTO MOJIA.

B3aumopeiicTBue AByX IPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[erictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

SIBrIeHME HIIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenna.

3aBUCUMOCTD DJJIEKTPOABMKYLIEH CWIBI HMHIYKIHH OT CKOPOCTH W3MEHECHMS
MarHUTHOTO MOTOKA.

SIBreHne caMOMHIYKIIAH.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomoi

M3ydeHre MarHuTHOTI'O I0JIA KaTYIIKH C TOKOM.

HccenenoBanye 1eMCTBUS IOCTOSIHHOTO MarHUTa Ha paMKy € TOKOM.

HccenenoBanne sSBIECHUS 3JIEKTPOMArHUTHOM MHIYKIIHAH.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

KonebarenbHast cuctemMa. CBOOOAHBIE MEXaHUYECKHE KoebaHus. ["TapmoHndeckue
kosnebanus. [lepuon, yactora, aMmmnTyna u ¢gasza konedanuid. [IpyXKuHHBII MasgTHHK.
MaremaTuyeckuii MasTHUK. YpaBHEHHE TapMOHMUYECKHX KoiyieOanmii. IIpeBpaienue
HHEPTUU MIPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii  koHTYyp. CBOOOJHBIE DJIEKTPOMAarHUTHBIE KoJieOaHUS B
uJeaJbHOM  KoJieOaTeTbHOM  KOHType. AHAIOrUsT MEXIYy MEXaHWYeCKUMU U
ANEKTPOMArHUTHBIMU KoJjeOanusiMu. @opmyna ToMcoHa. 3aKOH COXpaHEHUsI SHEPTUU B
UJIcaIbHOM KOJIeOATEIIbHOM KOHTYDE.

[IpencraBnenne o 3aTyxaromux KoJieOaHUsX. BbIHY)XIEHHbIE MEXaHUYECKHE
KoJiebanus. Pezonanc. BeIiHYX/I€HHBIEC 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[Iepemennsiil Tok. CHHYCOUTANIbHBINA IEPEMEHHBIA TOK. MOIIIHOCTh IEPEMEHHOTO
TOKAa. AMIUTMTYHOE U JEUCTBYIOIIECE 3HAUYEHUE CUJIbl TOKA U HAITPSIKCHUSL.

Tpanchopmarop. IlpomsBoacTBo, mepemada W TMOTPeOJCHHE DICKTPUUSCKOM
SHEPIUM. OKOJOTMYECKUE PHUCKU TNpPH MPOU3BOACTBE 3JieKTposHepruu. KynbTypa
MCIOJIb30BaHU JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HMU.

TexHu4eckue yCcTpoucTBa U NPaKTUYECKOE MPUMEHEHHUE: DJIEKTPUUECKUM 3BOHOK,
TEHEPATOP MEPEMEHHOT0 TOKA, JINHUHU JJIEKTpOIepe1ay.

Jlemoncmpayuu

HccnenoBanre mapamMeTpoB KoJjeOaTeNbHONW CHCTEMBbl (MPYKUHHBIM — WIH
MaTeMaTHYECKUN MasSTHUK).

HaOmronenue 3atyxaromux KojaeOaHuH.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.



Habnronenue pezoHanca.

CBOOOHBIE IEKTPOMArHUTHBIE KOJICOaAHUSI.

OcruiorpaMMbl  (3aBUCHMOCTH CHJIBI TOKa W HAIpsDKEHUS OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mpu  MOCIENOBATENIbHOM  COCAUHEHUM  PE3UCTOpa,  KATYIIKH
WHAYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTPONEpEIayn.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanre 3aBUCUMOCTH MIEPHOJIa MaJIbIX KOJIeOaHU rpy3a HA HUTH OT JJIMHBI
HUTHU U MaccChl rpy3a.

HccnenoBaHre MEPEMEHHOIO TOKa B LEMHU W3 MOCIEAOBATEIBHO COEIWHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHble 0JIHbL

Mexannyeckue BOJHBI, ycloBUSl  pacrpoctpaHeHus. Ilepuog. CkopocTb
pacnpocTpaHeHuss M JUIMHA BOJHBL.  [lomepedyHble UM TPOJOJIBHBIE  BOJIHBI.
HNuTepdepenus u nuppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. YCJIOBHUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenranus BektopoB E, B, V B snexrpomarautHoi BosiHe. CBoOMCTBa
AIIEKTPOMArHUTHBIX BOJH: OTpPaXXEHWEe, NpeIOMJIEHUE, NoJspu3auus, Iudpakius,
uHTeppepeHus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana >7IeKTPOMAarHUTHBIX BOJH. [IpyMeHEeHUE SIEKTPOMATrHUTHBIX BOJH B
TEXHHUKE U OBITY.

[TpuHIIMTIBI paOCBSI3U U TeIeBUACHUS. Pagunonokanms.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpONCTBA © TPAKTHUECKOE MPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTBI, YJIbTPa3BYKOBas JHArHOCTUKA B TEXHUKE U MEIUIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U pacpOCTPAHEHUE MOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Koneobuomeecs Teno Kak HCTOYHHK 3BYKa.

Habmoienue oTpakeHus: U NpeoMIICHHUSI MEXaHUYECKHUX BOJIH.

Hab6mronenue natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGntogenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOW U 4acTOTON
KOJICOaHMIA.

HccnenoBanre CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpaXKeHHE, MpPEOMIICHUE,
noJisipu3arys, mudpaxius, THTEpPEpeHITHs.

Tema 3. Onmuxa



['eomerpuueckas onrtuka. lIpsaMonuHeliHOe  pacnpocTpaHeHHME CBETa B
ogHopoaHo cpeae. JIyd ceera. ToueuHbId HCTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHbl OTpakeHHs cBeTa. [locTpoeHune u300pakeHUld B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHbI MPETOMIICHHS cBeTa. AOCONIOTHBIM MOKa3aTeib
npenomiieHusa. llomHoe BHyTpeHHee oTpaxkenue. IlpenenpHblld  yroa MOJHOTO
BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceera. CnoxxHbIi coctaB Oenoro cBeta. LBer.

Cobuparoniyie ¥ pacceuBaroniye JUH3bl. ToHKas nuH3a. DOKycHOE paccTosiHuEe U
onTHYecKass cuia TOHKOW JuH3bL. [locTpoeHue wu3z00pakeHHl B coOuparomux u
pacceuBaromux JmH3ax. PopMyra TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH3O0M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. Untepdepenuus cera. KorepeHTHble UCTOUHUKH. Y CIOBUS
HAOJIOJIEHUS] MAaKCUMYMOB MU MHUHUMYMOB B HHTE€PQEPEHLMOHHOW KapTHHE OT JIBYX
CUH(DA3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus cera. udpakuvoHHas pemérka. YciaoBue HAOMIOJEHUS TIJIaBHBIX
MaKCUMYMOB IpY NaJ€HUH MOHOXPOMAaTUYECKOTO CBETA HAa TU(PPAKLIUOHHYIO PEIIETKY.

[Tonspr3anus ceera.

TexHU4ecKue YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: OYKH, JIyla,
¢doToamnmapat, NPOCKIMOHHBIA anmnapar, MUKPOCKOI, TEJIECKOI, BOJOKOHHAs OITHKA,
Tu(pakMOHHAs PEMIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsMoIMHEIHOE  pacIpOCTpaHEHUE, OTPAXKEHHWE M  INPEJOMIICHHE  CBETA.
OnTuyeckue mpruodopHkI.

[TonnHOE BHyTpeHHEE OTpaxkeHre. Mojellb CBETOBOJA.

HccnenoBanue CBOMCTB M300paK€HUM B JIMH3AX.

Monenn MUKpOCKOIIa, TEJIECKONA.

Habmronenune natepdepeHnm cBera.

HaOmronenue audpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[TomydyeHnue cnekTpa ¢ MOMOIIBIO MPU3MBI.

[Tonydyenue cekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEHIETKY.

Habmonenue nossipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

W3mepenune nokaszaTess NpeaoMIICHUs CTEKIIA.

HccnenoBannie CBOMCTB H300paKEHUH B JIMH3AX.

HabGmronenne nucnepcuu cBera.

Pazgen 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCHTEIbHOCTH



['paHuipl MPUMEHUMOCTH KJIACCUYECKOM MeEXaHHUKHU. llocTynmarsl crienuanbHOU
TEOPUU OTHOCHUTENBHOCTH: WHBAPUAHTHOCTb MOXYJS CKOPOCTH CBETa B BaKyyMe,
MPUHIIUAI OTHOCUTEILHOCTU DUHINTEHHA.

OTHOCHUTENIBHOCT OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHUM U COKpAILECHHE
JUIVHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBsi3p Macchl C 3HEPrHEl W HMMIYJbCOM PEISTUBUCTCKOW YaCTHULIBL. DHEPrus
IIOKOS.

Paznea 7. KanToBasi pusuka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®otonsl. Popmyna [lnanka cBsi3u PHEPruu POTOHA C €ro0 YaCTOTOW. DHEprus u
UMITYJIbC (POTOHA.
OtkpeiTie u uccieaopanue (orosrdpdexra. Onbitel A. I'. CroseroBa. 3aKOHBI

doTorpdexra. VYpaBHenue OitHmTeiiHa 118 (orodddekra. «KpacHas rpaHuay
dboTorddexra.

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpoWcTBA M  MPAKTUYECKOE NPHUMEHEHHE: (POTOAIEMEHT,
(doToaTYMK, COJIHEUHAsl OaTapes, CBETOAUO/I.

Jlemoncmpayuu

®doTo3dQdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiThl Pesepdopna mo paccessHUIO 0 -YacTHIIL.
[Inanerapuas monens aroma. Iloctynatel bopa. M3nydyenue u mornomnieHue (poToHOB
IIPU MIEPEXOJIE aTOMa C OJHOIO YPOBHS SHEPruM Ha Apyrou. Bunael criektpoB. CnexTp
YPOBHEM SHEPrUU aTOMa BOJIOPOA.

BosiHoBbIE cBolicTBa wactull. Bomubl ae bpouna. KoprnyckyiasspHO-BOIHOBOU
JTyaJn3M.

CHoHTaHHOE U BBIHYXJCHHOE U3JIyYEHHUE.

TexHuueckue yCTpOMCTBa U IMPAKTUUYECKOE NMPUMEHEHUE: CHEKTPAIbHBINA aHAINU3
(cekTpocKoI), Ja3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOmronenue mMHENYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.



Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HaOnronenue TMHENYaTOro CeKkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JOKAa3bIBAIOIIUE CIIOXXHOCTh CTpoeHHs sapa. OTKpbITHE
paanoaktuBHOCTH. OmnbiThl Pesepdopaa mo ompeneneHuro coctaBa pagrloaKTUBHOTO
uzny4yeHus. CBoiicTBa anb(a-, 6era-, raMma-u3inydeHus. BiusHue paqnoakTHBHOCTH Ha
YKUBBIE OPraHU3MBI.

OTtkpeiTHE NpOTOHAa U HeWTtpoHa. Hykinonnas wopjens sapa ['eitzenOepra—
HBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anbda-pacnaa. DIEKTPOHHBIM U MO3UTPOHHBIN Oera-pacnai. ['amma-uznyuyeHue.
3aKOH paJMOaKTUBHOIO pacnaja.

OHeprus CBA3HM HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Macch sapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

Anepubiit peaktop. TepmosinepHbiii cuHTe3. [IpoOaemMbl ¥ MEPCIEKTUBEI SACPHON
DHEPIreTUKH. DKOJOTHYECKUE ACTIEKTHI IAEPHON YJHEPTETUKMU.

DneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

MeTonbl HAOIOIEHHS U PETUCTPALUN AIEMEHTAPHBIX YACTHIL.

®dynaameHTanbHble B3auMoeicTBusl. EAMHCTBO (GU3HYECKOM KapTHHBI MUpA.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE MPUMEHEHHE: JO3UMETp, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIINX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanrie TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMuU. [IpuKiaHOE M MHPOBO33PEHUYECKOE 3HAYCHHE
aCTPOHOMHM.

Bun 3Bé3mnoro Heba. CosBe3nusi, sSpKUe 3BE3AbI, IUIAHETBI, WX BHJIAUMOE
JIBUKECHUE.

CosiHeuHas cucTema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHepruu ConHla v 3BE311. 3BE3 b, UX
OCHOBHBIE XapaKTEPUCTUKU. [[narpamMma «CreKTpalIbHbIN KJIACC — CBETUMOCTbY. 3BE3IbI
IJIaBHOM MOCJIEA0BATEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTBbY» ISl 3BE3]
[JIaBHOM  TOCJeNOoBaTebHOCTH. BHyTpeHHee cTpoeHue 3BE31. CoBpeMeHHbBIE
MPEJICTaBICHUS O MPOUCXOXKACHUU U 3BOMOIMK COJTHIA U 3BE3/1. DTaIbl KU3HU 3BE3].

Mneunsiii [Iyte — nama [anaktuka. Ilonoxenue u nBuxenue ConHIa B
lNanaktuke. Tunel ranaktuk. Paguoramaktuku u kBasapbl. UEpHBIE IBIPHI B sapax
rajaKTHK.



Bcenennas. Pacmupenne Bcenennoit. 3akon Xa606ma. Pasberanue ramakTwk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

Macumrabnas ctpyktypa Beenennoii. MerarainakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnronenusi HEBOOPYKEHHBIM TIJ1a30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX
MIPWIOKEHUH ISl OTIPEIETICHUS TTOJIOKEHUS HEOSCHBIX 00BEKTOB HA KOHKPETHYIO JaTy:
OCHOBHBIE c03Be31sd CEeBEpHOro MOJIyIIapHs U IPKHUE 3BE3MbI.

HaoGmronenus B Teneckon JIlyHsl, mutaneT, Miteanoro Ilytu.

O6o01maomee MOBTOPEHUE

Ponb ¢u3uky u acCTpOHOMHH B SKOHOMUYECKOHN, TEXHOJIOTUYECKON, COITUATBHON H
TUYECKON cdepax ACSITEIBPHOCTH YeIOBEKa, POJIb U MECTO (PM3HKH M aCTPOHOMHUH B
COBPEMEHHOM HAy4yHOW KapTHHE MHUpa, poJib (U3UUECKOW TEopuu B (POPMUPOBAHUU
MPEACTABICHUM O (PU3NYECKOW KapTHHE MUpPa, MECTO (PU3MYECKON KapTUHBI MUpPA B
00111eM psITy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUM O IPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuenne xkypca ¢pusuku 6a30Boro ypoBHs B 11 ki1acce ocymiecTBisieTcsl ¢ y4ETOM
CoJIepKaTEeIbHBIX MEKIIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKH, OMOJIOTUU, XUMUH,
reorpauu U TEXHOJIOTUH.

Mesicnpeomemuvie nousamusi, CBS3aHHBIE C H3YYCHHUEM METOJOB HAYYHOIO
MO3HAHUS: SBJICHUE, HAYYHBIN (akT, runoresa, puznyeckas BeIMUYUHA, 3aKOH, TEOPHS,
HaOJI0ICHHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: penieHHEe CUCTEMbl YPaBHEHUMN, TPUTOHOMETPUUYECKHUE (PYHKIUU:
CHHYC, KOCHHYC, TAaHI€HC, KOTAHT€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOKIECTBO,
BEKTOPbl M HX MPOEKIWH HAa OCU KOOPJHUHAT, CJIOXEHHUE BEKTOPOB, MPOU3BOIAHBIE
AJIEMEHTAPHBIX (DYHKIUMH, IPU3HAKUA MOJI00UST TPEYTOJbHUKOB, ONPEACICHNE TUIOMIAIN
I0CKUX puryp u o6béma Ted.

buonoeus: snexrpudeckue SBICHUS B )KUBOW MPUPO/JIE, KOJIEOATEIbHbBIE JBUKEHUS
B JKMBOW MPUPOJIC, ONTHYECKUE SIBIICHUS B >KUBOW MPUPOJE, ACHUCTBUE paavallid Ha
JKUBBIE OPTAHU3MBI.

Xumus: CTpPOCHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKass CTPYKTypa TBEPABIX Tell,
MEeXaHU3Mbl 00pPa30BaHUS KPUCTATMYECKON PEIIETKU, CIEKTPATIbHBIA aHAIN3.

l'eoepaghus: MarHUTHBIE TONIOCA 3E€MITH, 3aJIe’KU MarHUTHBIX PyI, (HoTochEMKa
3€MHOM MOBEPXHOCTH, MPEICKAZAHUE 3eMIIETPSCCHUN.

Texunonocus: JUHWUM  BJEKTpPONEpenay, TEHEepaTop IEePEeMEHHOro  TOKa,
ANEKTPOABUTATENb, UHIYKIIMOHHAS M€Yb, pajap, paJAuONPUEMHHK, TEJIEBU30D, aHTCHHA,
tenedon, CBY-meub, NPOEKIIMOHHBIM ammapar, BOJOKOHHAs ONTHKA, COJIHCUHAS
Oarapes.






TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
DJIeKTPOHHbIE
KoumnuectBo
HaumeHoBaHue pa3/iesioB U TeM . (undposbie)
Ne n/m 4acoB JesiTeJIbHOCTDb YUUTEJIS C Y4ETOM
MPOrpamMMbl o0pa3oBaTte/ibHbIC
NPorpaMMbl BOCIIUTAHMS.
pecypcsbl
Paznen 1. PDU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHMUS -2 TIpuBIIeUeHNE BHUMAHUS
Jaca O6y‘IaIOI_HI/IXC$[ K HIEHHOCTHOMY
11 o ) aCIEeKTY U3y4aeMbIX Ha ypoKax Bu6mnuorexa [IOK
. W3UKa U METO/bl HAYYHOI'O IIO3HAHUS SABJICHUH, OPraHM3aLMIO PAOOTHI ¢ https://m.edsoo.ru/7f41bf72
II0JIy4a€MOU Ha YpOKE
Pazngen 2. MEXAHUKA — 18 yacosn uHbOpMAITHEH (PH3MIECKOT0
21 KiHeMatika 5 CozlepKaHHtsl, BKIOYast bubmmoreka [JOK
' UH(GOPMAIIUIO O COBPEMEHHBIX https://m.edsoo.ru/7f41bf72
JTOCTIKEHHSIX (PU3UKH; aHAIU3 U Bu6miorexa [TOK
2.2 HAunamuka ! KpUTHHECKOEC OLCHUBAHNC https://m.edsoo.ru/7f41bf72
uH(OpMaIHY; pa3BUBAET YMEHHUSI G — .OK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 HAOJII0aTh PUPOIHBIC SBICHNS, nosmorexa I

Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA

—24 gaca
31 OCHOBBI MOJIEKYJISIPHO-KUHETHIECKOI 9
' TEOPHUHU
3.2 OCHOBBI TEPMOAMHAMUKHI 10
33 ArperaTHble COCTOSHUS BEIIECTBA. 5

@dazoBbIE IEPEXOBI

BBIITOJIHATH OIBITHI U
JKCIIEPUMEHTAIIbHbBIE
HCCIIEI0OBAHMS C UCIIOJIB30BAHUEM
W3MEpUTENbHBIX TPUOOPOB;

YCTaHOBJIEHHE JJOBEPUTEIbHBIX
OTHOLIECHUS MEXAY YUUTEIIEM U
YU4E€HUKAMHU, CIOCOOCTBYIOIINX
MIO3UTUBHOMY BOCIIPUATHIO
y4daluiumucs TpeboBaHuil 1 mpoch0
YUUTENSI, aKTUBU3ALUHN UX

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

bu6anoreka LIOK
https://m.edsoo.ru/7f41bf72

but6mmorekxa [IOK
https://m.edsoo.ru/7f41bf72

bu6nunorexa LIOK
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

Paznen 4. JIEKTPOJIUHAMMUKA -24 yaca

4.1 DJeKTpocTaTHKa 10
42 ITocTosiHHBIN 351eKTpUYECKH TOK. TOKH B 14
' Pa3IMYHBIX Cpeiax
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68

M03HAaBaTeILHOMN JCATCIIBHOCTH 1
AKTUBHOCTH,

OOy XKJIeHHEe 00yJaroITUXCs K
COOJIIOJICHUIO Ha YPOKE
OOIICTTPUHSATHIX HOPM TTOBE/ICHUS,
MPaBUII OOLIECHHS CO CTApIINMU
(yuuTensiMu) ¥ CBEPCTHUKAMHU
(IIKOJIbHUKAMHU ).

bub6nmmoreka [IOK
https://m.edsoo.ru/7f41bf72

bub6nmoreka [IOK
https://m.edsoo.ru/7f41bf72



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

11 KJIACC

KoanuecTBo
HanmeHoBaHue pa3/ie/ioB U TeM 4acoB
Ne n/m
NMPorpamMmbl
Bcero
Paznen 1. 9JIEKTPOJIMHAMMUMKA — 11 yacoB
11 MaruauTtHoe nojie. DJeKTpOMarHuTHas 11
' WHIYKIMS
Pasznen 2. KOJIEBAHUSI 1 BOJIHBI - 24 yaca
91 MexaHuYeCKHe 1 AIEKTPOMarHUTHBIC 9
' KoJeOaHus
29 MexaHn4YecKHe U SJIEKTPOMArHUTHbBIC 5
' BOJTHBI
2.3 Ornruka 10
Pasznea 3. OCHOBBI CHEHHAJII»HOFI TEOPUHA
OTHOCUTEJBHOCTMU -4 yaca
31 OCHOBBI crIeIIUaTBHON TEOPUHU 4
' OTHOCUTEIBHOCTH
Paznea 4. KBAHTOBAS ®PU3UKA — 15 yacos
4.1 JIeMEHTHI KBAHTOBOU OIITHKH 6
4.2 Ctpoenue aToma 4
4.3 ATOMHOE AP0 5

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPODPU3IUKHU —

JesiTeJIbHOCTDb YUYHTEJISl C Y4ETOM

IporpaMmMsbl BOCITUTAHUS.

[TpuBnedyenre BHUMaHUS
00y4aromuxcst K HEHHOCTHOMY
acIeKTy M3y4aeMbIX Ha ypoKax
SIBIICHHIA, OPTaHU3aIHIO PabOTHI ¢
NOJTy4aeMoil Ha ypoke
uH(popmanren GU3NIECKOro
COZIEPIKaHMs, BKIIIOYAsI
MH(}OPMALIHIO O COBPEMEHHBIX
JOCTHXCHUSX (DU3UKH; aHATIH3 U
KPUTUYECKOE OI[CHUBAHHE
uH(OpMAIINY; pa3BUBAET YMECHUS
Ha0JII0aTh TPUPOIHBIC SIBIICHMUSI,
BBITIOJIHSITH OTBITHI H
IKCIIEPUMEHTAILHBIC HCCIICIOBAHUS
C MCIOJIb30BaHUEM M3MEPUTEIBHBIX
npubOopoB;

YCTaHOBJIEHUE JOBEPUTEIBHBIX
OTHOUICHUSI MEXKAY YUUTENIEM U
y4EHUKaMH, CIOCOOCTBYIOLINX
MIO3UTUBHOMY BOCIIPUSTHIO
y4yaruMucs TpeOoBaHUN U POCHO
YUUTENs], aKTUBU3ALUU UX
[I03HABATEJILHON IE€ATEIBHOCTH U
aKTUBHOCTH;

o0y /1eHue 00yJaroumxcs K
COOJTIOICHHIO HA YPOKE

DJIeKTPOHHbBbIE
(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypchl

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

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

bubmuoreka [IOK
https://m.edsoo.ru/7f41c97c

bubmuoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6anoreka LIOK
https://m.edsoo.ru/7f41c97c

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

bubmuoreka [{OK
https://m.edsoo.ru/7f41c97c

but6mmorekxa [IOK
https://m.edsoo.ru/7f41c97c



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

7 yacoB

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7
Paznen 6. OBOBIIAIOIIEE ITIOBTOPEHMUE — 7 yacos

6.1 O06o0maroiee MOBTOPEHUE 7
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

OONICTIPHHATHIX HOPM TIOBEICHUS,
IIpaBWJI OOLIEHUS CO CTAPLIMMHU
(YuuTeIsiMu) ¥ CBEPCTHUKAMHU
(IIKOJILHUKAMHU ).

bubnmoreka [IOK
https://m.edsoo.ru/7f41c97c

bub6nmmoreka [IOK
https://m.edsoo.ru/7f41c97c



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




