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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune yueOHOTO TpenMera «Du3nMKa» HAa YPOBHE CpEAHETO 0O0IIero
oOpazoBanusi (0a30BbIM YPOBEHB) MOJDKHO OOCCTICUHUTH JOCTIIKEHUE CIIETYIOITUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOTo npeaMera «Dus3nKka» JTOJKHBI
OTpa)kaTb TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolIUMXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH MO3UIMEH JUYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAIM{, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIECHHI, COOTBETCTBYIOIIUX
TPAJAULUOHHBIM IIEHHOCTSIM POCCUICKOTO OOIIECTBA, PaCIIUPEHHE >KU3HEHHOTO
OIbITA U OIBITA JIESITEIBHOCTU B MPOLIECCE PeaJn3alli OCHOBHBIX HAIIPABJICHUN
BOCIIMTATEIBHOMN JAESATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOrOBOCTIUTAHMA:

c(OpPMHPOBAHHOCTh TPAXKAAHCKOMN MO3UIMU 00YUYaIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOI0 OOLIECTBA;

NPUHATHE  TPATULIMOHHBIX  OOLIEYETOBEYECKUX T'YMAHUCTHYECKUX U
JNEMOKPATHYECKUXIIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO IEATEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3aIuy;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIBHBIMA UHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSMU U HA3HAUCHUEM;

TOTOBHOCTb K TyMaHUTAapHOM Y BOJOHTEPCKOMN AEATEIBHOCTH;

2) IaTPHOTHYECKOTOBOCTTUTAHMA:

c(hOpMHUPOBAHHOCTH POCCHUICKON rpaXJaHCKON WJICHTUYHOCTH,
NaTPUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K T'OCYJapCTBEHHBIM CHUMBOJIaM, JOCTHKCHUSIM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKU UTEXHUKH;

3) TyXOBHO-HPABCTBEHHOTOBOCITUTAHMS:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH OIEHMWBATh CUTYAIIO U PUHUMATh OCO3HAHHBICPEIIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHUCJIE B
NESTEIIbHOCTH YYEHOTO;

OCO3HaHUE JINYHOTO BKJIaJ]a B MOCTPOEHUE YCTOWYMBOTO Oy IyILIEro;

4) 3¢TEeTHYECKOTOBOCTIUTAHMS :

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyuiero pu3ndeckoil Hayke;



5) Tpya10BOTrOBOCIIMTAHUS:

MHTEpEC K pa3IMuHbIM cdepaM NpodecCUOHATBLHON AESITeNIbHOCTH, B TOM
YHCJIE€ CBS3aHHBIM C (PU3UKON M TEXHUKOW, yMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyiier mpoeccuu 1 pearu30BbIBATh COOCTBEHHBIC KU3HEHHBIC MJIAHBI,

TOTOBHOCTBH M CIIOCOOHOCTh K 00pa30BaHUIO W CaMOOOPa30BaHUIO B 00JIaCTH
(GU3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0JIOrHYeCKOTOBOCITUTAHMSA:

c(hOpPMHPOBAHHOCTh JKOJIOTMUECKOW KYJIBTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa 3KOJOTHIYECKUXITPOOIeM;

IJIAHUPOBAHHE U OCYILIECTBIICHUE JEUCTBUN B OKPYXKAIOUIEH CpElie HA OCHOBE
3HAHMS 1IeJIeH YCTOMYHUBOrO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpEeHUE OIbITa JEATCILHOCTH JKOJOTHYSCKON HAIpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUN TTOPUBHKE;

7) EHHOCTH HAYYHOTOMO3HAHMS :

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAaHWE I[IEHHOCTH HAyYHOH MAESITeNbHOCTH, TOTOBHOCTH B IIpoliecce
M3ydeHuss  (U3UKKA  OCYIIECTBIATh  TNPOSKTHYIO W HCCIEI0BATEIHCKYIO
NeSATETPHOCTh MHINBHUIYAIBHO U BIPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUS
ba3oBble Jijornueckue AeMcTBUA:
CaMOCTOSITeIbHO  ()OPMYJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEICIIATE TSN AeATEIHPHOCTH, 3a/1aBaTh MApaMETPhl U KPUTCPUHU UX
JIOCTHIKECHMS,
BBISIBIIATH  3aKOHOMEPHOCTH M TMPOTHUBOPEUHS B  paccMaTpHUBaEMBbIX
(U3UYCCKUXSIBICHUIX;
pazpabarbiBaTh IJIaH PEIICHUs TPOOJIeMbl ¢ YUETOM aHaAIN3a UMEIOLIUXCS
MaTePHATBHBIX K HEMAaTepHUAIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTD, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIICACTBUI JEATCILHOCTH,
KOOPJIMHUPOBaTh W  BBIMIOJNHATH PpabOTy B  YCJIOBHSIX  PEATBHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTOB3aUMOICHCTBHSI,
pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.
ba3oBble ucciiefoBaTe/IbCKHe JeiicTBUS.
BJIAJICTh HAYYHON TEPMUHOJIOTHEH, KJIIOUYEBBIMU TOHITHAMU U METOJIaMU
bu3uYeCKON HAYKH;



BJIAJIETh HaBbIKAMU y4eOHO-HCCIIEIOBATENbCKON U MPOEKTHOMN AESITeIbHOCTH
B 00JslacT (pU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOHCKY
METOJIOB pelieHus 3aaad (PU3UIECKOTO COJACpNKAHUSA, MPUMEHEHHUIO Pa3IAIHBIX
METO/IOB ITO3HAHWS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHHUA, €ro
WHTEPIpPETANK, TPEOOPa30BAHUI0O W MPUMEHCHHIO B PA3JIMYHBIX yYeOHBIX
CUTYaIIMsIX, B TOM YHCIIE TIPU CO3/IaHUH YY€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBIISAITh [IPUUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIU3UpOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pEeIIeHUs, HaXOAUTh apTyMEHTHI IS JIOKa3aTeIhCTBa
CBOUX YTBEPIKICHHM, 3a/1aBaTh TApaMETPhl M KPUTEPUHU PEIICHHUS,

aHAJIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEHICHUS 3aJaydl  pe3yibTaThl,
KPUTUYECKU OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh H (OPMYIUPOBATH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOU
JeSTeILHOCTH, B TOM YHCIIE TIPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHUsA 1o (U3MKE B MPAKTHUYECKYIO 00JIacTh
KU3ZHENIEATEIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;

BEIJIBUTATh HOBBIC UJCH, MPEIaraTh OpUTHHAIBHBIC TTOAXOABI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nundopmanueii:

BJIAJICTh HABBIKAMHU TIOJyYCHHsS] MHPOpMAUA (PU3UICCKOTO COJCPIKAHHS W3
HMCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITEIbHO OCYIIECTBIATh ITOMCK, aHaJu3,
CHUCTEMATH3AIMI0 W HWHTEPIpETAlni0 WHGOPMAITUK Pa3IUYHBIX BHAOB U (Hopm
IIPE/ICTaBIICHNUS,

OIICHUBATh JOCTOBEPHOCTH HMH(POPMAIIUH;

UCIIOJIb30BaTh  CPENICTBA  WH(DOPMAIMOHHBIX M  KOMMYHHMKAITMOHHBIX
TEXHOJIOTUHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHH3AIIMOHHBIX
3a7a4 ¢ COOJIOJICHHMEM TpeOOBaHUNA OSProHOMHUKHM, TEXHUKH OE€30MaCHOCTH,
TUTHEHBI, PECypcocOepexeHusi, TMPaBOBBIX M DJTUYECKHUX HOPM, HOPM
nH()OpPMAITMOHHOM 0€30TTaCHOCTH;

co37aBaTh TEKCThl (PU3MUECKOTO COJEp>KaHUS B pa3IMYHBIX (opmaTtax ¢
y4éTOM Ha3zHAYCHUS MHPOPMAIIUU U TIEJICBOM ayIUTOPUH, BRIOUPAs ONTUMATBHYIO
dbopMy mpeacTaBIeHUS U BU3yaTn3alliu.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe 1eHCTBUS:
OCYIIECTBJIATh OOIIEHHEe Ha Yypokax (U3MKA W BO BHE-YPOUHOU
NeSTETHbHOCTH;



pacno3HaBaThb MPEANOCHUIKM  KOHQIMKTHBIX CHUTyalldd M CMSTr4arh
KOH(JIUKTBI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUSI C HUCIIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh U KCIIOJIb30BaTh NMPEUMYIIECTBA KOMAaHIHON M WHIWBUYyAIbHOU
paboTHI;

BBIOMpPATh TEMATHKy M METOJIbI COBMECTHBIX JEHUCTBHA C Y4YETOM OOLIUX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 4j€Ha KOJUIEKTUBA;

OPUHUMATh LEJIM  COBMECTHOM  JESATENbHOCTH, OPraHU30BBIBAaTH H
KOOPJIMHUPOBATh ACHUCTBUA MO €€ JIOCTHKEHHUIO: COCTABIISITh IUIAH JCHUCTBUM,
pacupenensiaTb poiau ¢ Y4ETOM MHEHUHM Y4YaCTHHUKOB, OOCYXIaTh PE3yJIbTAThl
COBMECTHOU paboThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIaJa M KaXJIOr0 yYaCTHHKAa KOMaHIbl B
o01Iui pe3yabTaT N0 pa3padOTAHHBIMKPUTEPUSIM;

IpemlaraTb HOBBIE IIPOEKTHI, OLICHMBaTh HWJEU C NO3ULHUNA HOBU3HBI,
OpUTHHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISTh IIO3UTHUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLIMSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBeEpcaJibHbIE y4eOHbIeeiiCTBUSA
Camoopranusauus:

CaMOCTOSATENILHO OCYIIECTBJISATh MO3HABATEIBHYIO NIEATEILHOCTh B 00JacTH
(U3MKM W aCTPOHOMHUH, BBISBISATH MNPOOJEMbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBECHHEBIC3a/1a9H;

CaMOCTOATENIbHO COCTABJISATh IUIAH PEIICHUS PACYETHBIX U KAaYECTBEHHBIX
3a/1a4, IUIaH BBIMOJHEHUS TPAKTUYECKON pabOThl C YYETOM UMEIOLLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pactIMpsTh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JienaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €ro, Opath HaceOs
OTBETCTBEHHOCTh 3a pelIeHue;

OLICHMBATh MPUOOPETEHHBINOIIBIT;

CrIocOOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHHUIO JSPYIWIIMA B 00JIaCTH
(bU3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiM, BHOCUTb KOPPEKTUBBI B AEATEIbHOCTb,
OLICHHBATh COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJIAJCTh HABBIKAMH  TIO3HABAaTEIHHOM  pedIeKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JICMCTBUM M MBICIHUTENBHBIX MPOIECCOB, HUX PE3YJIbTATOB H
OCHOBaHUM;



UCIOJIb30BaTh MPUEMBI pedIEKCUU JUTsl OLIEHKH CUTYallluH, BHIOOpa BEPHOTO
pEIIcHMUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PEIICHUS 0 UX
CHUKEHUIO;

MPUHUMATh MOTHBBI W apTyMEHTHI JAPYTUX TP aHAJM3€ pPEe3yJIbTaTOB
NEeSITEBHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTHI JPYTUX TPU aHAJIU3E pPE3yJbTaToOB
NEeSTENBHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIUOKH.

B mporecce HOCTUKEHUS JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOrPaMMBbl
no ¢Gusuke I YpOBHS CpEIHEro oO0Iero oOpa3oBaHUs Yy OOyYarolmuxcs
COBEPIIICHCTBYETCS AMOILIMOHAIIbHBIH WHTEIJICKT, MpeInoiararoIun
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE YMOLIMOHAJIBHOE
COCTOSIHUE, BUACTh HAMpPaBICHUS Pa3BUTHS COOCTBEHHON SMOIIMOHAIBLHOU Cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMIOBEACHHE, CIIOCOOHOCTh AaJanTUPOBATHCA K
AMOITMOHAJILHBIM U3MEHEHUSIM U MPOSIBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIH, BKIIOYAIOIICH CTPEMIICHUE K JOCTIDKCHHIO IIEH H
yCcrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMECHHE IEHCTBOBATH HMCXOIS M3 CBOMX
BO3MO>KHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATBLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECTBIEHWW OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKIIIOUAIOIINX CIIOCOOHOCTh BBHICTPAMBATHOTHOIIICHUS
C IPYTUMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIIaTbKOH(ITUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Yy 00YUAIOIINXCAyMEHUINA:

JEMOHCTPUPOBATh Ha MPUMEPAX poJib U MecTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBl MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B MPAKTUYECKON IESATEIBHOCTH JIHOJIEH;

YUUTHIBATh TPAHULBl TPUMEHEHUS W3YYEHHBIX (QPU3NYECKUX MOJENECH:
MaTepHualibHasl TOUYKa, MHEpIUalIbHas cUCTeMa OTCuéra, adCOIIOTHO TBEPAOE TEJIO,
WJICAUIbHBIN a3, MOJEIIM CTPOCHUS ra30B, )KUIAKOCTEW U TBEPABIX TEJ, TOYECUYHBIN
AIIEKTPUYECKUH 3apsi/ IPU pelIeHnr GU3NYECKUX 3a/1a4;



pacro3HaBath (PU3UYECKHUE SBJICHUS (IIPOIIECChI) U OOBICHATh UX HAa OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOPHUU CTPOECHHUS BEIIECTBA U
3JIEKTPOJAVMHAMHUKH: PABHOMEPHOE M  PABHOYCKOPEHHOE MPSAMOJIMHEUHOE
JBI)KEHUE, CBOOOJHOE TMAJICHUE TeJ, JIBM)KEHUE MO OKPYKHOCTH, HWHEpIUS,
B3auMoielcTBUE Te, Tuddy3us, OPpOYHOBCKOE ABMIKEHHE, CTPOCHHUE >KHIKOCTEH
U TBEPJBIX TEJ, U3MEHEHHE 00BbEMa TeJl IIPU HarpeBaHUM (OXJIAXKICHUHN), TEIIOBOE
paBHOBECHE, HCHAPEHHE, KOHJCHCALMS, IUIABJICHUE, KPUCTAUIM3ALMS, KUIICHUE,
BJIA)KHOCTBH BO3/1yXa, MOBBIIICHHUE JABJICHUA T'a3a MPU €r0 HArPEBAHUU B 3aKPHITOM
COCylle, CBSI3b MEXIy IMapamMeTpaMu COCTOSIHMA Ta3a B  M30IPOLECCax,
3JIEKTpU3aIs TEJ, B3aUMOJICHCTBUE3aAPSIIOB;

OMUCHIBATh MEXAHUYECKOE JIBMKEHUE, UCTOJb3Yysl (PU3UUYECKUE BEIUYUHBIL:
KOOpJIMHATa, IIyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITyJIbC TE€Jla, KWHETUYECKasi SHEPTUsl, MOTEHIMAIbHAS SHEPTHS, MEXaHUYECKast
paboTa, MeXaHWYECKas MOIIHOCTh;, IIPH ONHCAHWU TMPABHIBHO TPAKTOBAThH
(GUBUYECKUIT CMBICT MCHOJIb3YEeMbIX BEIMYMH, UX OOO3HAYCHUS M EIAUHUIIBI,
HaxoAUTh (GOPMYJIbI, CBSA3BIBAIOIIME JTAHHYIO (PU3MYECKYIO BEJIIMUUHY C APYTUMU
BEJIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJ W TEIUIOBBIE SBJICHUS,
UCIIONB3Yys (U3WYECKUE BEIMYMHBL: JaBJIEHHE Ta3a, TeMmIleparypa, CpeaHss
KUHETUYECKAs! DHEPTUS XaOTHUYECKOTO JIBMIKEHUS MOJICKYJ, CPEIHEKBAApATUYHAS
CKOpPOCTb MOJIEKYJ, KOJIMYECTBO TEIIOThI, BHYTPEHHSISI dHEprus, padbota rasa,
KO3 GUIIMEHT TOJIE3HOTO JCHCTBUS TEIJIOBOTO JBUTATENS; MPU OMUCAHUU
NPaBUJIBHO TPaKTOBaTh (DU3WYSCKUN CMBICT HCIOJB3YEMBIX BEJIUYUH, HX
0003HAYCHUS W CIWHUIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMU BEJIMUMHAM;

ONUCHIBAaTh U3YUYEHHBIC JIEKTPUUECKHUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHUE
siBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NYECKUE BEIUUYMHBI: SJIEKTPUUECKUMN 3apsij,
BJICKTPUYECKOE T0JI€, HANPSHKEHHOCTD IMOJIsI, MMOTEHINAJ, PAa3HOCTh MMOTEHIMAJIOB;
Py ONHCAHWM TIPAaBUJIBHO TPAKTOBAaTh (U3UYCCKHM CMBICT HCIIOIb3YEeMbIX
BEJIMYMH, WX OOO3HAYEHUS] M EIWHUIIBI; YKa3bIiBaTh (hOPMYJIbI, CBSI3bIBAIOIIUE
JTAHHYIO0 (PU3HYECKYIO BEIMUYUHY C IPYTUMH BEJIUUNHAMU;

aHAM3UPOBATh (PU3UYECKHUE TMPOIECCHl W SBIICHUS, UCIOJIb3YS (PU3UUECKHE
3aKOHBI ¥ TIPUHIUMBL: 3aKOH BceMUpHOTO Tsirotenus, I, I u 111 3akonbr HeroTOHA,
3aKOH COXPaHECHUS MEXAHWYECKOM JHEPIUHM, 3aKOH COXPAHEHHS UMITYJIbCA,
MPUHIUIT CYNEPHO3UIMN CHUJI, TPUHIMIT PABHOIPABUS HMHEPIHUATIBHBIX CHUCTEM
OTCYETA, MOJICKYISIPHO-KMHETUYECKYIO TEOPHUIO CTPOECHHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW YHEPIUU TEIUIOBOTO JIBUKEHUS MOJIEKYII C
aOCOJIOTHON TeMIepaTypou, MepBbIi 3aKOH TEPMOJAMHAMHUKHU, 3aKOH COXPAHCHUS
AJIEKTPUYECKOTO 3apsia, 3akoH KynoHa, npu 3TOM pa3nnyarh CIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUS (TpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TMPUHIMIBI JCHCTBUS MalllMH, NOpUOOpPOB U
TEXHUYECKUX YCTPOMCTB; Pa3MyaTh YCIOBUS MX OE€30IIaCHOTO MCIOJIb30BAaHUS B
MOBCEHCBHOMKH3HHU;

BBINIOJIHATh OKCIIEPUMEHTHI IO HCCIENOBAHUIO (PU3WYECKUX SBJICHUM U
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHHUN, MPU 3TOM
dopmynupoBaTh MpoOieMmy/3ajady W THUIOTE3y Y4eOHOro  SKCIEPHMEHTA,
co0upaTrh YCTaHOBKY W3 MPEJIOKEHHOTO OOOpYAOBaHUsS, MPOBOAUTH ONBIT U
(hOpMyITHPOBATHBBIBO/IHI;

OCYIIECTBIIAThH MPSIMbIC M KOCBEHHBIC U3MEPECHHS (PU3NUSCKUX BEIUYHH, TIPH
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh M3BECTHHIC
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXIy  (U3MYECKUMU  BEIIMYMHAMU  C
UCIIOJb30BAaHUEM TMPSAMBIX H3MEPEHUM, MPU ITOM KOHCTPYUPOBATh YCTaHOBKY,
(uKCHpOBaTh PE3YNbTATHl IMOJIYYEHHOW 3aBUCHUMOCTH (DU3UUYECKUX BEIUYHUH B
BHJIE€ TAOJINII U TPa(UKOB, AENIaTh BHIBOJBI IO PE3YJIHTATAMUCCIIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUM B
pamMKax y4eOHOTO 3KCIEpUMEHTa, Y4eOHO-MCCIEIOBAaTENbCKOM U MPOEKTHOM
JESTEIPHOCTH C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB U JaOOPATOPHOTO
000pynOBaHUs;

pemiaTth pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCTIOJIb3YsI (PU3UUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIN3a yCIOBUS 3aa4H
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3UYECKUE BEIUYUHBI U (POPMYIIBI,
HEeoOXonuMbIe NIl €€ pEeIIeHUs, TMPOBOJAUTH PacdyE€Thl M OIICHUBATH PEaTbHOCTD
MOJIyYeHHOTO 3HaYeHUs (PU3NUECKON BEJIMUUHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BHICTPAUBATh JIOTUYECKU HEPOTUBOPEUUBYIO
LENOYKY PACCYXACHUI C ONOpOM HAa W3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue SBJICHUS;

UCIIOJIb30BaTh ~ MpPU  pPEIIeHMH  y4eOHbIX  3aJady  COBPEMEHHbIE
nH(OPMAITMOHHBIC TEXHOJIOTUHU IS TIOUCKA,CTPYKTYPUPOBAHUS, MHTEPITPETAIIH U

MPEACTABICHUS YIeOHOW U HAYYHO-TIOMYJISIPHOU UH(POPMAIINH,TOTyIeHHONN3

Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATHIIONYYaeMYyOHH(OpMaIuio;

MPUBOJUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOCKHBIXYUEHBIX -(DU3UKOBB

pa3BUTHE HAYKH, OOBACHEHHE MPOIIECCOB  OKPYXKAIOIIETO MUpPA, BpPA3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
1g00€ecreyeHNs10€30MacHOCTUIIPHOOPAILIEHUMCIIPUOOPAaMUUTEXHUUECKIMHU



YCTPOMCTBAMH, JUIsl COXPAHEHUS 3/I0pPOBbS U COOJIIOJEHUS HOPM JKOJIOTMYECKOIO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpyHIE C BBIIOJHEHUEM pa3IMYHBIX COLUAIbHBIX pOJIEi,
IUTAHUPOBAaTh PabOTy TPYMNbl, PALMOHAIBHO PACHPENENiITh OOS3aHHOCTH H
IJIAHUPOBATH JESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJl€KBaTHO OLICHUBATh
BKJIaJ] KQKJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEILICHUE pacCMaTPUBAEMOM IPOOJIEMBI.

K xonny oOyuenus B 11 kJiacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCAyMEHUIA:

JEMOHCTPUPOBATh Ha MPUMEPAX poOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHHUKHA H
TEXHOJIOTUH, B IPAKTUYECKON ACSATEIBHOCTU JIOAECH, LEJOCTHOCTh U E€JUHCTBO
(pu3nyecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHULBI TPUMEHEHUS H3YYCHHBIX (PUINYECKUX MOEINECH:
TOYEUHBIA JJIEKTPUUECKUM 3apsll, JIyd CBETA, TOUCUHbIM UCTOYHUK CBETA, sIACPHAs
MOJIelb aTOMa, HYKJIOHHAs MOJI€Jb aTOMHOIO siipa MPH PEIICHUU (PU3NUECKUX
3azay;

pacrno3HaBaTh (pU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKHN U KBAaHTOBOW (DPM3HKHU: IJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MATHUTHOE IEHCTBHUS TOKA, B3aWMMOJCUCTBUE
MarHuTOB, JJICKTPOMAarHuTHasT WHAYKUMWS, JEHCTBHE MAarHUTHOIO IIOJS Ha
OPOBOJHUK C TOKOM W JBWXKYILIUICS 3apsijl, dJEKTPOMarHUTHbIE KOJI€OaHUS U
BOJIHBI, MPSIMOJIMHEMHOE pPACHPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHHE,
uHTephepeHus, audpakuus U NOJApU3alMs CBETa, JHUCIEpPCUs CBETa,
dboTornekrpuueckuit 3pdext (potorddekT), cBeToBOE NaBICHUE, BOSHUKHOBEHUE
JMHENYaToro CHEeKTpa aToMa BOJOPOJA, ECTECTBEHHas M MCKYyCCTBEHHAas
PaAMOAKTUBHOCTE;

ONKCHIBATh M3YYEHHBIE CBOMCTBA BEILIECTBA (JIEKTPUUECKHE, MArHUTHbBIE,
ONTHYECKHE,  DJIEKTPUYECKYIO  NPOBOJUMOCTh  Pa3IUYHbIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBICHUS (MPOLIECCHI), MCMONb3ysd (U3MUECKUE BEIUYUHBL:
ANEKTPUYECKUI 3apsill, CHJIa TOKa, AJIEKTPUYECKOE HANPSLDKEHHUE, AJIEKTPHYECKOE
COTIPOTUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, JEKTPOABMKYIIAs Ccuiia, paboTa TOKa,
UHAYKIUS MarHUTHOTO TMOJjs, cuia Awmrmepa, cuia JlopeHua, WHIYKTUBHOCTH
KaTyIIK{, SHEPrusl 3JEKTPUYECKOrO0 M MAarHUTHOTO TMOJeil, MepuoJl M YacToTa
KojeOaHui B KoJeOaTeNbHOM KOHTYpe, 3aps] M CHJla TOKa B Tpoliecce
FapMOHMYECKHUX JJIGKTPOMATHUTHBIX KoJieOaHWM, (OKYCHOE pacCTOSHUE H
ONTHYECKasi CHUJIa JIMH3bI, TPU OMHCAHUU MPABWILHO TPAKTOBATH (DU3NUECKUI
CMBICII HCIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUSI W E€IUHULbI, YKa3bIBaTb
GopMynbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEJIMYUHY C JPYTUMHU
BEJIMYMHAMU;



ONUCHIBATh M3YYEHHBIC KBAHTOBBIC SIBIICHUA M MPOLECCHI, MCIOJIb3YS
dbu3uYecKre BETUYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTUS U UMIYJILC (POTOHA, MIEPUOJ TIOTypaciiaia, SHEPTHs CBI3U
aTOMHBIX SI7Iep, TPU OINMCAHWW TPABWIBHO TPAKTOBATh (U3MUECKHH CMBICI
UCIIOJIb3YEMbIX BEJIWYWH, MX O00O03HAYCHUS M CIUHMUIIBI, YKa3bIBaTh (DOPMYIIBI,
CBSI3BIBAIOIIME JaHHYIO (DU3UYECKYH0 BEJIWYHMHY C JPYTUMH BeJIWYHUHAMH,
BBIYHUCIISITH 3HAYCHUE (PU3HMUECKON BEINYNHBI,

aHaJU3UPOBaTh (HU3UYECKHUE MPOLIECCHl U SBJICHUS, UCIOIb3Ys (Pu3nueckue
3aKOHBI U MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHHOTO U MapaJljIeIbHOTO
COCIMHEHUSA MPOBOJHUKOB, 3aKOH J[xoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHJIYKIIMH, 3aKOH MPSMOJMHEHMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OMWHIITeHHa Mg (oTodddexra,
3aKOH COXPAHEHMsI SHEPrUH, 3aKOH COXPAHEHHUS HMMITYJIbCa, 3aKOH COXPAaHEHUS
AJIEKTPUUYECKOTO 3apsijia, 3aKOH COXPaHEHHUsI MAacCOBOIO 4HCia, MOCTynarsl bopa,
3aKOH paJIMOaKTUBHOIO pacmnaja, Py 3TOM pa3IndaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYECKOe BBIPAKCHHE U YCIOBHUSA (TpaHUIbI, 00JacTH)
MPUMEHUMOCTH;

OMPENIENATh HAIIPABIICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl AMmnepa u cuiibl Jlopenia;

CTPOUTh M OIKMCHIBaTh H300pakKeHHE, CO3/IaBaeMO€ IUJIOCKUM 3E€pPKajioM,
TOHKOH JINH301;

BBITIOTHATh AKCHEPUMEHTHI IO MCCIAEAOBAHUIO (PUBMYECKUX SBICHUM U
MPOIIECCOB C HCIOJIb30BAHUEM TPSAMBIX M KOCBEHHBIX HM3MEPEHUM: TMPHU STOM
dbopmynupoBath TMpobiieMy/3aadyy W THUIOTE3y y4eOHOTO AKCIIEPUMEHTA,
coOUpaTh YCTAHOBKY W3 MPEIJIOAKEHHOIO OOOPYIOBaHUS, MPOBOAUTH OIBIT U
(bopMyIUPOBATHBLIBO/IHI;

OCYIIECTBIISITH MPSAMBbIC M KOCBEHHBIC M3MEPEHUS (DU3NUECKUX BEITUYHH, ITPU
9TOM BBIOHMpaTh ONTHUMAJIBHBIA CIIOCOO0 M3MEPEHHUS W HCIIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEMIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PU3MYECKUX BEJIMYUH C  HCIOJb30BaHUEM
MPSMBIX HW3MEPEHUN: TIPH OTOM KOHCTPYMPOBATh YCTAHOBKY, (UKCHPOBATH
pPEe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (HM3UYECKUX BEITUYMH B BHUJE TaOIUIl U
rpaduKoOB, J€JIaTh BBIBOJBI 10 PE3yJIbTaTaM UCCIICIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyja MPU MPOBEACHUU UCCICIOBAHUMA B
paMKax ydeOHOro DKCIEpUMEHTa, Y4eOHO-HUCCIIECOBATEIbCKON U TMPOEKTHOM
JESATETPHOCTH C MCIOIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemath pacu€THbIe 3a7a4d C SBHO 3aJlaHHOW (DUBUYECKONW MOJIETbIO,
UCIIONB3Ys (PU3MUECKHE 3aKOHBI U IPUHITUITBI, HA OCHOBE aHaJlM3a YCIOBUS 3a/1aun



BBIOUPATh (PU3UYECKYIO MOJIEIb, BBIICIATh (GU3NYCCKHE BEIUYMHBI U (HOPMYJIbI,
HEOOXOJIUMBIC Ui €€ peIlleHUs, TPOBOJAWTh PacuéThl U OIICHUBATH PEATbHOCTh
HOJYYCHHOTO 3HaYCHHS (PU3HUYCCKON BEIIMYHMHBI,

pelaTh Ka4eCTBEHHBIC 3a1a4M: BBICTPAUBATh JIOTHYSCKH HETIPOTHBOPCUNBYIO
IICTIOYKY PAaCCYXJICHHH C OMOpPOW HA HW3YyYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SBICHUS;

UCIIOJIb30BaTh  INMPH  PEIICHWH  yY4eOHBIX  3a7a4  COBPEMCHHBIC
MH(OPMAIMOHHBIC TEXHOJOTUH ISl TOMCKA,CTPYKTYPHUPOBAHUS, MHTEPIIPETALINN 1
NpeACTaBICHUS y4eOHON U HAYYHO-TTONYJISIPHOM WH(pOPMAIIUHU,IOTyYCHHONN3
Pa3IMYHBIX UCTOYHUKOB, KPUTHICCKU aHATU3UPOBATHIIOIYIacMyIOHH(DOPMAIIHIO;
OOBSCHATH TPUHIUIBI JEHCTBUSA MAaIIUH, NPHOOPOB W TEXHHYECKUX
YCTPOMCTB, pa3jinuaTh YCIOBUSA UX O€30ITaCHOTO MCITOIH30BaHMSI BIIOBCETHEBHOM
KU3HU;

IPUBOIUTH MPUMEPHI BKJIa1a POCCUHUCKUX W 3apyOCIKHBIX YIEHBIX-(DU3UKOB B
pa3BHUTHE HAYKH, B 00BICHEHHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE
TEXHUKH W TEXHOJIOTH;,

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS 1O (PH3UKE B MOBCCIHEBHOW JKU3HU
i obecriedeHus: 6€30MacHOCTH TP OOPAICHUH ¢ MPUOOPAMH U TEXHHYSCKUMU
YCTPOMCTBAMH, ISl COXPAHCHHS 370POBbSI U COOIOACHHS HOPM SKOJIOTHYECKOTO
TIOBEJICHUS B OKpY’KaIOIIEHCpe/Ie;

paboTaTh B TpyHIe C BBIMOJIHCHHEM PAa3JIMYHBIX COIMAIBHBIX pOJICH,
IUIAHUPOBAaTh PabOTy TPYMIbI, PalMOHAIBLHO pacHpeaessaTh OOS3aHHOCTH U
IUTAHUPOBATh JIEATEIHPHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJICKBATHO OIICHUBATH
BKJIAJ] KQKJIOTO M3 YIYACTHUKOB I'PYIIIBI B PEIICHUE paCCMaTPUBACMOM TIPOOJIEMBI.



COAEPXAHUE OBYUEHUA
10KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUS

®usnka — Hayka O npupoxae. HayuHple MeTOIBI NMO3HAHMUS OKPYKAOLIETO
mupa. Ponp dSkcrepuMeHTa W TEOPUM B IPOLIECCE TO3HAHMS IMPUPOIBI.
DKCIIEpUMEHT BPU3UKE.

MogenupoBanue (puU3MYeCKUX SIBICHUN U IpoueccoB. HaydHble rMmoTe3bl.
duzuyeckue 3aKOHBI U TECOpUH. | paHUIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
IIprHIMIICOOTBETCTBHSL.

Ponp u Mecto ¢u3uku B (OPMUPOBAHUU COBPEMEHHOM HAyYHOH KapTHHbI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroble M UHU(PPOBBIE H3MEPUTENbHBIE TPHOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe naBuxeHrne. OTHOCUTEIIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. TpaekTopusi.

[lepemenienne, CKOpPOCTh (CpedHsIE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOpEHHE MaTepUaibHOW TOUYKH, UX MPOEKIMH Ha OCH CHUCTEMbI KOOpJWHAT.
CroxeHue nepeMenieHuil u CJI0KeHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENWHOE JIBIKeHHE. [ 'paduku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, TyTH U TMEpPEMECIICHUS
MaTepUalbHON TOYKU OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHue. [IBMKEeHME  MarepuajJbHOW  TOYKM 10
OKPYHOCTH C IMOCTOSIHHOM MO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEHAS
ckopoctb. [leproa u yactora obpamienus. [lenTpocTpeMuTeIbHOCYCKOPEHUE.

TexHuyeckue yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHE: CHUIOMETD,
JIBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepelayn.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, MILTIOCTPALINS KHHEMATUUECKUX XapaKTEPUCTUK
JBHKCHUSL.

[IpeoOpazoBanue IBUIKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenue nBuxeHust Tejia, OpOIIeHHOTO T0/1 YIJIOM K TOPU30HTY U
TOPU30HTABHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

Hamnpasnenue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO IBUKEHUA C LIEJbI0 ONPEIEIICHHS] MTHOBEHHOMN
CKOpOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJICIOBATEIIbHBIE PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHUS [IapUKa B BI3KOU KUIKOCTH.

N3yueHne nBUAKEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocurensbHOCcTH  l'anmmnes.  IlepBeit  3akoH  Herotona.
NuepuuanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepnosuuuu cwi. Bropoit 3akon HeroToHa
IUIs. MaTepUaIbHOUN TOUkU. Tpetnil 3akoH HproTOHA 1151 MaTepraibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Ttsoxectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, CkoibxkeHus, kauenusi). Cuiia tpeHus. Cyxoe
TpeHue. Cuia TpeHUs! CKOJIBKEHHSI U cujia TpeHus nmokosi. KoagduuueHt tpeHus.
Cuita conpoTUBIICHUS IPY IBUKEHUHU TEJIA B )KUJIKOCTH WM rase.

[TocTtynaTensHOE U BpalaTelbHOE ABUKEHUE a0COMIOTHO TBEPAOTO Tea.

MOMEHT cCuiibl OTHOCUTENIBHO OcH BpaueHus. l[lnedo cunbl. YcinoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHn4eckre yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHUE: TMOIIINUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOJIbEME U T1a/ICHUMN.

CpaBHeHUME CUJT TPEHUS MMOKOS, KAUEHHUS UCKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Tena. BuablpaBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3yuenne nBuxeHus OpycKa 1Mo HaKJIOHHOUIIOCKOCTH.



HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HHMKAIONIMX B MPYKUHE U
PE3MHOBOM 00pasiie, OT ux aedopMaiiuu.

HccnenoBanre yCIOBHM paBHOBECHS TBEPAOTO Tela, HUMEKOMIETO OCh
BpalICHUSI.

Tema 3. 3akonbl coXpaneHus ¢ MexaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAbHBIX TOYEK.
NMiynbC cHIbl 1 U3MEHEHHE HMITyJIbCa Tea. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Pa6ota cuibl. MOIHOCTH CHUJTBI.

Kunernueckasi sHeprusi MarepuaibHOW TOUKH. Teopema 00 HU3MEHEHHUH
KHHETUYECKOU SHEPTUU.

[TorennumanbHas DHEPTHUS. [TorenumanbHas DHEPIUs YIIPYTO
neopMUpOBaHHOM  mpykuHbl. [loTeHumanbHas  SHeprus Tena  BOJIU3M
ITOBEPXHOCTU3EMIIH.

[loTeHunanbHble W HENOTEHIUaldbHble  cwibl.  CBsS3b  pabOTHI
HEMOTECHIMAIBHBIX CUJ C HW3MEHEHHUEM MEXAaHWYECKOW SHEPruyd CUCTEMBI TEIl.
3aKOH COXpaHEHUS MEXaHUYECKON DHEPTHH.

Yrupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
MPY>KUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexon NOTEeHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yyeHue abCOMOTHO HEYNIPYTOro yaapa ¢ HOMOILBIO IBYX OJJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsizu pabOTHI CHIIBI C K3BMEHEHUEM MEXaHUYECKOW dHEPTUN
TeJIa Ha IPUMEPE PACTSHKEHHS PE3UHOBOIO JKI'yTa.

Paznen 3. MogekyasipHast u3nka U TEPMOJAMHAMUKA
Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW T€OPUU M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysus. Xapakrep IBUKEHUS U
B3aUMOJICCTBUS YaCTHUIl BewlecTBa. MoOJenn CTPOEHUs Ta30B, XUIKOCTEH U
TBEPJIBIX TEI U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojieneil. Macca u
pa3mepsl MoJiekysl. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ uzMmepenue. lllkana temmneparyp
Llenscus.



Mopens  upeanbHoro rasa. (OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KMHETHYECKOW TEOPUHM HJACAIbHOrO raza. AOCOJIOTHAs TeMmIeparypa Kak mepa
CpeAHEel  KUHETUYECKOM JHEpPruM  TEIJIOBOTO  JIBIXKEHHUSI 4acTWIl Tasa.
[lIkanaremneparyp KensBuna. ['a3oBbie 3akoHbl. YpaBHeHHe MeHneneeBa—
Knaneitpona. 3akon JlanbroHa. M30mporecchlB WaealbHOM Ta3e C MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduyeckoe MmpeacTaBiIeHHe U30MPOLIECCOB: U30TEPMA,
n3oxopa, uzodapa.

TexHuyeckne yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomeTtp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BellecTBa,  (ororpaduu
MOJIEKYJ OPraHUYECKUXCOECTUHEHUN.

OneIThl 10 MU PY3UN )KUAKOCTEN U ra3oB.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OMbITHI, JTIOKa3bIBAIOIINE CYILIECTBOBAHUE MEXMOJICKYJISIPHOTO
B3aMMOJECHCTBUA.

Mopens, HILTIOCTPUPYIOIIas TPUPOLY AABICHUS ra3a Ha CTEHKH COCyAa.

OnbITel, WUIIOCTPUPYIOIIUE YypaBHEHUE COCTOSHUS HACAIBHOTO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padbonul

Omnpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE U3MEPEHUI
00bEMa KOMHATBHI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEK]1y TapaMeTpaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoevl mepmoouHamuxu

TepMmoanHaMuueckasi cucreMa. BHyTpeHHsIsl SHEPTUsi TEPMOAVHAMUYECKOU
CUCTEMBI U cIoco0bI €€ n3meHenus. KonnuecTBo TeraoTel U pabota. BHyTpeHHsIs
SHEpPrusi  OJHOATOMHOTO  HWJ€allbHOrOo  rasa. Buasl  Temonepenayu:
TEITIONPOBOIHOCTh, KOHBEKIIMS, U3TyUYCHHE. Y eJIbHas TEIJIOEMKOCTh BEIECTBA.
KonuuecTBo TemIoTsl mpu Temuionepeaaye.

[Tonsitue 006 ammabatHoM tiporecce. I[lepBhili 3aKOH TEPMOJIMHAMUKHU.
[Ipumenenre mepBOrO 3aKOHAa TEPMOJIMHAMHUKHU K H3omporeccam. ['padudeckas
UHTEpIpeTanus padoThl rasa.

Btopoit 3akon TepmoaumHaMuku. HeoOpaTMMOCTh MPOIECCOB B MPUPOJIE.

TennoBbie MamHbl. [IpUHIMITBL TEMCTBUS TETUIOBBIX MAIIIWH.
[IpeoOpazoBanusi »HEpPruM B TEIUIOBBIX MaluHax. KoadduumeHt mnone3noro
nerictBus TerutoBor MamuHbL. [lukin KapHo m ero xosd@uIMEHT IOJIE3HOTO
JENCTBUA. DKOJIOTHUECKHUE MPOOJIEMBI TETUIOAHEPTETUKH.



TexHuyeckue yCTpOHCTBA M IMPAKTUYECKOE NPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOU XOJIOJUIbHUK, KOHIUIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEH HSHEpruM Tejla IPHU COBEPIICHUU PaOOTHI: BBUIET
MpoOKM W3 OYTBUIKM TIOJA JCUCTBHEM CXATOTO BO3MyXa, HarpeBanue 3dupa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUACOJEMOHCTPALIHS).

W3MeHeHne BHyTpEHHEN SHEPruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OneiT Mo aauadaTHOMY pacCUIMPEHHIO BO3ayXa (OMBIT C BO3AyLIHBIM
OTHHBOM).

Mopnenu napoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CrOpPaHusi, PEaKTUBHOTO
JBUTATEJIA.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnuvie cocmoanun eewyecmea. Dazoevie nepexoonl

[TapooOpazoBanue u koHaeHcauus. Mcrnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJIbHAS BIAXHOCTh BO3Ayxa. HackllleHHbIM map. YaenpHas TEIIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPhl KUTICHUS OT J1aBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. JKuakue xpuctaibel. CoBpemeHHblE Marepuanbl. [lmaBienue u
KpucTayui3aius. Y aelbHas Teriota miasieHus. Cyonumarus.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJyYECHHS] COBPEMEHHBIX MaTe€pUaloB, B
TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npv NoHWKEHHOM JIaBJIICHUU.

Crioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBanus U MiaBJIeHUsT KPUCTATUIMUECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopusie padomul

N3mepeHrie 0OTHOCUTENbHON BIaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OJeKTpu3alMs Tell. OJEKTPUYECKU 3apsia. JlBa Buaa DIEKTPUUYECKUX
3apsiioB. [IpOBOJMHUKYM, TUANEKTPUKH M TOJYNPOBOAHUKH. 3aKOH COXpaHEHUs
AIEKTPUUYECKOTO 3apsiia.
B3aumoneiictBue 3apsaaoB. 3akod Kynona. ToueuHsblil 3eKTpUUeCcKuil 3apsi.
OnekTpudeckoe nose. HanpsxkEHHOCTh 3nekTpudeckoro noss. [IpuHuun



CYyHEPHO3ULHNH ANEKTPUUYECKUX Tosie. JIMHMKM HanpsEHHOCTU SJIEKTPUYECKOTO
TIOJISL.

PaGora cun  anekrpocratmyeckoro  mois.  [lorenmman.  PasHocTh
MNOTCHIMANIOB. [IpOBOOHUKM W AUBIEKTPUKU B IJIEKTPOCTATUYECKOM  TOJIE.
JIM3eKTpryecKasnpOHUIIaEMOCTb.

DnekTpoémMkocTb. KonaeHncaTop. DneKTpoEMKOCTh TNIOCKOTO KOHIEHCATOPa.
DHeprus 3apsKEHHOT0 KOHAEHCATOpa.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3all[uTa, 3a3€MJICHHE HJIEKTPONPUOOPOB,
KOHJICHCATOpP, KOMUPOBAJIbHBIN allapar, CTPYHUHBIN OIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U PUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3auMoaencTBre HANEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  D3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIONIaJH
IJIACTUH, PACCTOSHUSA MEXKIY HUMH U JUAJIEKTPUUECKONTTPOHUILIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonvl

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannbstii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DONEeKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPHUUECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [locTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTHUBJIECHUE. YIEIbHOE CONPOTHUBJIIEHUE BEILIECTBA.
[TocnenoBarenbHOE, MapalIeIbHOE, CMEIIIAHHOE COCTMHEHUE MPOBOJHUKOB.

Pabora onektpuueckoro Toka. 3akoH Jlxoyms—Jlenna. MoiHOCTh
AJIEKTPUYECKOTOTOKA.

DIIEKTPOJIBUXKYIAsl CHJIAa U BHYTPEHHEE COMPOTUBJICHUE UCTOYHUKA TOKA.
3akoH Oma i1 OJTHOM (3aMKHYTOM) 35iekTpruueckoi uenu. KopoTkoe 3aMbIkaHUeE.

DONEeKTpOHHAasT  NPOBOAMMOCTh  TBEPJBIX  METANIOB.  3aBHCHMOCTH
CONPOTHUBJIEHUSI METAIIOB OT TeMIlepaTypbl. CBEpXITPOBOANMOCTD.

DJIEKTPUUECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TomynpoBOIHUKH. CobOcTBeHHas 151 MPUMECHAS  MPOBOAUMOCTh
noynpoBogHUKOB. CBoMcTBa p—N-niepexoaa. [1omynpoBoHUKOBBICTIPHOOPHI.

DJIEKTPUYECKHI TOK B  pacTBOpax MW  pacmiaBax  AJICKTPOJMUTOB.
DIIEKTPOIUTAYECKAS AUCCOUHNALMS. DIEKTPOJIN3.



DnekTpuyeckuii Tok B raszax. CamMoCTOSTENbHBI M HECAaMOCTOSATEIbHBIM
paspsa. Monunus. [1nazma.

TexHuueckue yCTpOWCTBA M MPaKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIBTMETP, PEOCTaT, WCTOYHUKH TOKA, OJIEKTPOHATPEBATEIbHBIE MPUOOPHI,
AIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BaKYYMHBIN U0,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYNPOBOTHUKOBBIN TNO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenrie cuitbl TOKAa U HAMPSKEHUS.

3aBUCUMOCTH COMPOTUBIICHUS IIMIMHAPUIECKUX TPOBOJHUKOB OT JJIUHBI,
TUTOLIAM TTOMIEPEYHOTI0 CEUEHUsI U MaTepHalia.

CwMeliaHHOE COeIMHEHNE TPOBOTHUKOB.

[IpssMoe wu3MepeHue SIEKTPOABWKYIIEH cuiibl. KopoTkoe 3aMblKaHHe
raJbBaHUYECKOTO AJIEMEHTA U OLICHKA BHYTPEHHETOCONIPOTUBIICHUS.

3aBUCUMOCTh COMIPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii pa3psia U NpOBOJIMMOCTb BO3yXaA.

OIHOCTOPOHHSISI TPOBOIUMOCTH JAMO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOJIBUKYIIEH CUJIbl MCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUSI.

HaoGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuyenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce oCyImiecTBISETCS C
y4ETOM COAEpKATENbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMH MaTeMaTHKH,
OMOJIOTUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C HW3YYEHHEM METOJIOB HAy4YHOI'O
MO3HAHUSA: SIBJICHUE, HAy4HbId (akT, rumore3a, (hU3MUECKas BEIMYMHA, 3aKOH,
TEOpHsl, HaOIMIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHWUM, JUHEWHas QyHKIMS,
napabona, runepOosia, ux rpaguKu U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPHI U UX MPOCKIIUUA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanudeckoe NBUKEHUE B XKUBOW mpupoje, nuddysus, ocMoc,
TEMJI000MEH YKUBBIX OPTraHU3MOB (BHJIBI TEIJIONIEpEIadr, TETUIOBOE PaBHOBECHE),
AIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAS. MACCa, TETUIOBBIE CBOMCTBA TBEP/BIX TEI, JKUAKOCTEU U



ra3oB, JJIEKTPUYECKHE CBOWMCTBA METAJUIOB, AJIEKTPOJMTHYECKAs IHCCOLMALMSA,
raJlbBaHUKA.

l'eoepagpus: BnaxXHOCTb BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHE IBUKEHUN C HCIIOIb30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHHUKE, MNOJUIMIHUKHA, HWCIOJIb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET W JIpyrue), ABUTATENIb BHYTPEHHETO
cropanusi, napoasi TypOUHa, OBITOBON XOJOJMUIBHUK, KOHIUIIMOHEDP, TEXHOIOTUU
MOJIyYEHHUsS] COBPEMEHHBIX MAaTE€pUalioB, B TOM 4YHCIE HAHOMATE€pUaJIOB, H
HAaHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPOIPUOOPOB,
KCEpOKC, CTPYHHBIN IPUHTED, AJIEKTPOHArpeBaTEIbHbIC puOOpHI,
AIIEKTPOOCBETUTEbHBIE MPUOOPHI, rajIbBaHUKA.

11 KVIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBHME  TOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bexkrtop MarHuTHOM wuHAYKUMU. [lpuHOMnD cyneprno3unuu
MAarHATHBIX NOJIeW. JIMHUM MarHUTHOM MHAYKUMU. KapTWHAa JNMHWNA MAarHUTHOU
WHIYKLIHUH TOJI OCTOSHHBIXMAarHUTOB.

MarnutHOoe 1IOJIE TPOBOAHMKA C TOKOM. KapThHa NnMHUN WHIYKUHAH
MarHUTHOTO MOJIS JUIMHHOTO IPSMOIO IPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IPOBOJHUKA, KaTyIIKHU ¢ TOkoM. OnbIT Opcrena. BzanMmoaeicTBue MpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MOaysb U HampaBlieHUE. [[BUKEHNE 3apsiKEHHON YaCTUIIbI
B OJIHOPOJIHOM MarHuTHOM mosie. PaboTa cuiibl Jlopenua.

SIBeHMEe ANEKTPOMArHUTHOM HMHAYKIMHU. [lOTOK BEKTOpa MAarHUTHOM
UHIYKUUU. OJEKTPOIABUWKYIIAs CHJIa HMHAYKIUMU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu Papanes.

BuxpeBoe »iekTpuyeckoe TmoJie. DNEKTPOABIKYIIAs Cuia WHIYKIUU B
IIPOBOAHUKE, IBUKYILEMCS ITOCTYNATENBHO B OJHOPOJHOM MarHUTHOM IIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTh. SIBJE€HHME CAMOMHAYKIMHU. OJEKTPOABMXKYIIAs CHUJIa
CaMOMHIYKIIUH.

DHEPrusi MArHUTHOTO TOJISL KATYIIKH CTOKOM.

DJIEKTPOMArHUTHOETIOJE.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: IIOCTOSHHbBIC
MAarHuThl, BJEKTPOMArHUTHI, AJIEKTPOABUrATEIb, YCKOPUTEIU BJIEMEHTAPHBIX
YacTHULl, NHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OnsITOpcTena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I10JIEM.

JIuHUY MHAYKIIMY MarHUTHOTO TOJIA.

B3anmonencTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBneHuE IIEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTB JIEKTPOABUKYILEH CUJIbI MHIYKIUN OT CKOPOCTH U3MEHEHHUS
MarHUTHOTO IOTOKA.

SIBreHne cCaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

W3ydeHne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

HccenenoBanne neMCTBASI NOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW WHYKLIHH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazcHuUmMHble KO1e0AHUA

KonebarenpHast cucrtema. CBOOOmHBIE  MeEXaHHUUYECKHE  KoJicOaHUS.
[Napmonnueckue konebanus. [lepuon, wacrora, amrumuryaa u ¢asza kKojieOaHUH.
[IpyxnHHBIN MasATHUK. MareMaTU4eCKUl MasiTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
konebanuil. [IpeBpanieHue sHepruu Npyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJICaIbHOM KO0JIEOATEIbHOM KOHTYpE. AHAJIOTUS MEXIYy MEXaHWYEeCKUMU U
ANEKTPOMATHUTHBIMU KoJsiebaHusiMu. Dopmyna TomcoHa. 3akoH CcoOXpaHEHUS
SHEPIruM B UJICaIbHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBienre o 3aTyXarlux KojeOaHusx. BeIHy X eHHbIE MEXaHUUECKUe
KoJiebanusi. Pezonanc. BeIiHYX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOAHMUSI.

[lepemennbiii TOK. CUHYyCOMAAQIbHBIM TEPEMEHHBIH TOK. MOIIHOCTD
MEePEMEHHOT0 TOKa. AMIUIMTYJIHOE€ U JCHCTBYIOIlee 3HAYCHUE CHJIbI TOKa M
HaIpPsHDKCHUS.

Tpanchopmarop. IlpousBoacTBo, nepeaadya U MOTPEOJICHUE DIICKTPUIECKON
SHEPruu. DKOJIOTUYECKHE PUCKU TPU MPOU3BOJCTBE 3JIEKTposHepruu. KynpTypa
WCIIOJIb30BaHUs JICKTPOIHEPTUH B TIOBCETHEBHOM KU3HH.

TexHndeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DICKTPUUYECKUU
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, TUHUU AJIEKTpOIepeaay.

Jlemoncmpayuu
HccnenoBanue napameTpoB KojeOaTeIbHON  CUCTEMBI (MIPYKUHHBIA WX

MaTeMaTI/I‘{CCKI/II\/iMaHTHI/IK) .



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

HabGmronenue pe3onanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuminorpaMmbl (3aBUCUMOCTH CUJIBI TOKA U HAMPSHKEHUST OT BPEMEHU) ISt
AJEKTPOMArHUTHBIX KOJICOaAHUM.

Pe3oHaHC Tmpu MOCIEOOBATEIbBHOM COCIMHEHUM PE3UCTOpPA, KaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCMMOCTH TIEpUOa MajbIX KOJeOaHW Tpy3a HA HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanre NEPEMEHHOIO TOKa B IENW W3 MOCIEIOBATEIBHO
COEAMHEHHBIX KOHJEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 60JIHbL

Mexanuueckue BOJIHBIL, ycnoBHs pacnpoctpaneHusa. Ilepuwoa. Ckopocthb
pacrpocTpaHeHuss W JJuHa BOJIHBL. [lomepeuHble U TPOJOJILHBIE BOJIHEI.
WNurtepdepenius u qudppaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3TYyUYECHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuentauust BektopoB E, B, V B anexkrpomarautHoii BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaKCHHUE, MpeSIoMJIEHUE, MoJispu3anus, Judpakius,
unrepdepenius. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMArHUTHBIX BOJIH. [[puMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI PaAUOCBA3U U TeneBUAeHU. Pagnonokanusi.

DIEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYKAKOLIEHCPEIbI.

TexHuyeckue yCTpPOMCTBA M NPAKTHUUECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, YJbTPa3BYKOBasi IUArHOCTMKA B TEXHUKE M MEAUIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

HaOmronenue oTpakeHus U IPEeJIOMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKHUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HabGnronenue cBs3u rpOMKOCTH 3ByKa 1 BHICOTHI TOHA C aMILTUTYI0H U
4acTOTOM KOJIeOaHMUIA.



HccnenoBanre  CBOMCTB ~ AJEKTPOMArHUTHBIX — BOJIH: OTpPaKEHHE,
MpeioMIIEHUE, TOSIPU3aLns, JUPPaKIH, UHTEPPEPEHIIHSI.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsMoIMHENHOE pacIpOCTpaHEHUE CBETA B
oaHopoaHOM cpeae. JIyd cBera. ToueyHbI HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI oTpaxkeHusi cBeTa. [locTtpoeHue n3oOpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MIPETOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llomHoe BHyTpeHHee oTpakeHue. l[IpenenbHbId yroja MOJHOIO
BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBera. LIBerT.

ColOuparomie U pacceuBarome JuH3bL. ToHkas JuH3a. DOKyCcHOE
pacCTOSIHUE W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
COOMpAIOIIMX U pacceuBarOIUX JHMH3aX. PopMylia TOHKON JIMH3bI. YBEIUUYEHUE,
JTaBaeMo€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. WuaTtepdepenuns cBeta. KorepeHTHbIE HCTOYHUKH.
VYcaoBus HaOMOIEHWS MAaKCUMMYMOB M MHUHHUMYMOB B HUHTEP(PEpEHIIMOHHON
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpakuust cBera. [QudpakumronHas peméTka. YclIoBUE HaOIIOIEHUS
[JIaBHBIX ~MAaKCUMyMOB TIpH  MaJ€HUM MOHOXPOMAaTHUYECKOIO0 CBE€Ta Ha
TU(GPaKLIUOHHYIO PEIIETKY.

[Tonspuzamus ceera.

TexHUYecKHue YCTPOMCTBA W MPAKTHYECKOE IPUMEHEHHE: O4YKH, JYIIa,
(doToamnmapaT, NPOEKIMOHHBIA amnmapar, MHUKpPOCKOI, TEJIECKON, BOJOKOHHAs
ONTHKA, TUPPAKIUOHHAS PEIIETKA, TOJIAPOU.

Jlemoncmpayuu

[IpssMOIMHEHOE paclpOCTPAHEHHUE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTtuyeckue MpuOOpPHI.

[TonHOE BHYyTpEeHHEE OTpakeHUE. Mozenb CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

Habmronerune natepdepeHIny CBETa.

Hab6mronenune nudpakxium ceera.

HabGmronenne nucnepcuu cBera.

[TosyueHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomy4yeHue cexTpa ¢ mMOMOIIbI0 TUGPAKIIUOHHON PEIIETKY.

Habmronenue nosisipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul



N3MepeHue nokaszaress NpesioMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Pa3znesa 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunpl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CHEUUaIbHOM TEOpUHM OTHOCUTENBHOCTU: HWHBAPUAHTHOCTb MOJYJIS CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUIT OTHOCUTENBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJIECHUE BPEMEHHU U COKpAICHUE
JUTHHBI.

DHEPrusi U UMITYJIbC PEIATHBUCTCKON YaCTHUIIBI.

CBs13b Macchl € SHEPIUEH U UMITYJIBCOM PEISATUBUCTCKON YaCTUIbI. DHEPIHs
IIOKOSI.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u sHEPrUM POTOHA C €T0 YACTOTON. DHEPrUs
U UMITYJIbC (DOTOHA.

OtkpeiTre u uccinenoBanue Gorodaddexra. Onbitel A. I'. CToseroBa. 3aKOHbBI
doTtoaddexra. YpaBHenue DuHmTeHa A dotorddexra. «KpacHas rpaHuiiay
dboTorddexra.

Hasnenne cBera. OnbiThl [1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHHYecKue YCTpONCTBa M MPaKTUYECKOE NPUMEHEHHE:  (OTODIIEMEHT,
(doTogaTUMK, COJTHEUHAs! OaTapes,CBETOAUO/I.

Jlemoncmpayuu

®o10o3(d(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhDEKTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnwiTel Pe3epdopaa mo paccessHUIO 0 -4acTHIL.
[Lmanerapnas mopmens aroma. Iloctymarel bopa. M3nydenune u moriomieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI HEPrHMM Ha Jpyroi. Bumsl
cnekTpoB. CIIEKTp ypOBHEW dHEPTHH aTOMa BOAOPO/IaA.

BosHoBbIE cBOMcTBaA yacTull. BonHbl ne bpoinsa. KopnyckynsipHo-BOIHOBOM
Iyaju3M.

CroHTaHHOE U BBIHYK/ICHHOE U3ITyUYECHHE.

TexHudeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: CIEKTPaJbHbIN
aHaJIu3 (CHEKTPOCKOMN), Ja3ep, KBAHTOBbII KOMITBIOTED.



Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul
HaOmronenue mmHe4aToro crekTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHUs siapa. OTKpbITHE
pagnoaktuBHOocTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocrapa
paanoakTUBHOTO wu3nmydeHus. CBoiictBa anb(da-, Oera-, raMMa-U3Iy4CHUS.
Brnusinne pagnoakTUBHOCTH HA KUBBICOPTaHU3MBI.
OTtkpeiTHE TpoTOHAa M HeWTpoHa. Hykionnas monens simpa ['eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsl.
Anb(a-pacnaa. OJEKTPOHHBIM H TO3UTPOHHBIM Oera-pacnan. [‘amma-
M3JIy4yeHne. 3aKOH pauOaKTUBHOIO pacIaja.
DHeprus CBSI3U HYKJIOHOB B sjipe. AnepHbie cuiibl. Jlegekt maccoisapa.
Snepnseie peakuuu. /lenenue u cuHTE3A1€EP.
SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOiieMbl U MEPCHEKTUBHI
AJIEPHOU SHEPTETUKU. DKOJOTUUECKHUE ACTIEKTHI SIEPHOU SHEPTETHKHU.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTonbl HAOMIOICHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.
dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nyueckoi KapTUHBI MUPA.
TexHuyeckue ycTporucTBa U NPakKTUUECKOE MPUMEHEHHE: JO3UMETp,Kamepa
Buiibcona, simepHblit peakTop, aToMHas 6omoa.
Jlemoncmpayuu
Cu€TUrK MOHU3UPYIOIINUX YaCTHIL.
Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomoi
HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3znen 8. JjemMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Dtanbl pa3BUTHS acTpoHOMUU. [IpUKIIaIHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3B&3mHoro Heba. Co3Be3ausi, SpKue 3BE3MBI, INIAHETHI, WX BUIUMOC
JIBHKCHHE.

CoiHeuHas cucrTema.

Connne. ConHeuHas akTHMBHOCTh. Mcrounuk sHepruum CojHila U 3BE3L.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J[MarpamMma «CHEKTpajbHBIM Kjlacc —
CBETUMOCTB». 3BE3NbI TJIABHOM IIOCJIEIOBATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTB» JIJI 3BE3]] IMIABHOM MOCIieI0oBaTeIbHOCTH. BHYyTpeHHEee cTpoeHue



3BE3/1. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUHU U 3Boronnu ConHua u
3BE3/1. DTaIlbl )KU3HU 3BE3].

Muneunsiii [Iyte — nHama ['anmaktuka. Ilonoxenue u nBuwkeHnue CoJiHIA B
lNanaktrke. Tunel ranaktuk. Paguoranaktuku u kBazapbel. YEpHbIE NBIPHI B sApax
TaJaKTHK.

Bcenennas. Pacuimpenue Beenennoit. 3akon Xa66ia. Pazderanue rajiakTHk.
Teopus bonbiioro B3peiBa. PEMKTOBOE U3ITyUYEeHUE.

Macmtabnast ctpykrypa Beenennoil.Meraranakruka.

Hepeménnbie mpoOaeMbIacCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MIPUJIOKEHUH ISl OTPE/IeNICHUsI TI0JIOKEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3us1 CEeBEpHOro MOMYIIAPHS U IPKUE 3BE3/BL.

HaOmronenus B Teneckon JlyHsl, mianet, Mieunoro [lytu.

Oo0o01maromniee NOBTOPEHUE

Ponb Qu3uku M acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHOM M 3TUYECKOHN cepax NeaTeTbHOCTH YEIOBEKa, POJIb U MECTO (PUBHKHU
Y aCTPOHOMHH B COBPEMEHHOI HAy4YHOM KapTHHE MHUPA, pOJib (PU3HUYECKON TEOPUU
B (GOpPMHpPOBAHUU TPEJACTABICHUM O (UINYECKONM KapTUHE MHpPA, MECTO
bu3nuecKkoil KapTUHBI MHpa B OOIIEM PsIy COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usznku 0a30Boro ypoBHs B 11 kiacce oCcylecTBIs€TCS C
Y4ETOM COAEPKATEIBHBIX MEXIIPEIMETHBIX CBSA3CH C KypcaMH MAaTEMATHKH,
OMONOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHbIE C W3YyYEHHEM METOJOB HAYyYHOIO
MO3HAHUS: SIBJICHWE, HAay4HbIM (hakT, rumoresa, (u3uyeckas BEJIMYMHA, 3aKOH,
Teopusi, HaOIIOEHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: peuwieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl M MX IMPOEKIMA HA OCHU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
MPOU3BOAHBIC DJIEMEHTAPHBIX (PYHKIMH, MPU3HAKU TMOAOOUS TPEyTrOJHLHUKOB,
ompeeeHIe MIOMIAAN IIOCKUX GUTYp U 00BEMA Tell.

buonoeus: snextpuueckue SBICHUS B JKUBOW MPUPOJE, KoJieOaTeIbHBIC
JIBUKEHUS B )KUBOM MPUPOJE, ONITUYECKUE SBJICHUS B )KMUBOW NPUPOJIE, NEUCTBUE
paaualy Ha )KMBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKasA CTPYKTYpa TBEPBIX
TEJd, MEXaHW3Mbl OOpa30BaHMs KPUCTAUIMUECKOW PpEMIETKUA, CIEKTPATbHbIN
aHanms.



l'eocpagpua: MarHuTHBIE TOMOCA 3€MJIM, 3aJ€KM MArHUTHBIX DY,
(doTochEMKa 3eMHOM MTOBEPXHOCTHU, MPECKA3AHNE 3eMIIETPSICEHUH.

Texnonocus: JIMHAWA DIEKTpOIlEpenad, TIEHEPATOp IMEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKLUMOHHAA II€4Yb, pajxap, PaJuONPUEMHHK, TEIEBU30D,
anTenHa, tenedon, CBU-meub, MpOEKIMOHHBINA amnmapaT, BOJOKOHHAs OMNTHKA,
COJIHEYHas Oartapest



TeMaTI/I‘leCKOGHJIaHHPOBaHI/Ie.

10 kaace
Ne Tema KoJsmnyecTBo4yacoB JesiTeIbHOCTDH YUYUTEJIAA C
yuéToMpadoueiinporpaMMbIBOCTIHTAHH
o1,
1 ®Du3uKa 1 METObI HAYYHOT 0 2 Ucnonp3oBanue
MO3HAHUS. BOCIHUTATEIbHBIXBO3MOXKHOCTEH
COJIepKaHUsl TEMbIYEpe3 MoA00p
COOTBETCTBYIOIIMX3a/1a4 JJIAPEIICHNUS.
2 Mexanuka 18 Ucnons3zoBanue

BOCIIMTATEIbHBIXBO3MOKHOCTEN
CoJIep’KaHusl TeMblUepes3 noadop
COOTBETCTBYIOIINX3aay JJIAPEIICHNUS.
Bxurouenue B ypok
UTPOBBIXIIPOLEAYP IO IIEpKAH

us

MOTHUBALIMMOOYYAIOIIHUX CAKIIOTYY
CHUIO3HAHUM.

IIpuMeHeHne Ha ypOKEMHTEPAKTUBHBIX
¢dbopM paboThI
coOy4aroIMMUCS : MHTEIIIEKTYaJIbHBIXUTD,
CTUMYIUPYIOIMIUXIIO3HABATEIHHYIO
MOTHUBAIMIO00YIArOITXCSI.

IIpuMeHeHue rpynnoBoi
paboThIMIN paboTHI B Mapax,
KOTOpbIE y4aTOOyHaroImuxcs
KOMaHAHOU paboTe
UB3aUMOJCICTBUIO C
JPYTUMHOOYYAIOIIUMUCS




MougekyasipHas 24 Hcnonb3oBanue

¢pusuka u BOCIIMTATEIbHBIXBO3MOKHOCTEN

TepMOANHAMHUKA COJIepKaHUs TeMbIuepe3 moaoop
COOTBETCTBYIOIMX3ajay JJIPEIICHNUS.
Bxirouenue B YpOK
UTPOBBIXIIPOLIEAYD JUIs
NOJEPKAHUIMOTHBALIMH
00ydJarImuxcs
KIOJIYYEHUIO3HAHUH.
IIpuMeHeHre Ha YPOKEMHTEPaKTUBHBIX
¢dbopm paboTbI
cO0YyYaroIUMUCS : MIHTEIIEKTYaJIbHBIXUTD,
CTUMYJIMPYIOLINXII03HABATEIbHYIO
MOTHUBALMI000yYarOIUXCS.
[TpumeneHue rpynnoBoii paboTeIIN
paloThI B apax, KOTOpbIE
y4aToOy4aroIuxcsi KOMaH/IHOM paboTe
MB3aUMO/JICHCTBHUIO C
JPpYTUMHOOYYarOIMMHUCS

DJIeKTPOAUHAMUKA 22 Ucnonp3oBanue
BOCIIMTATEIbHBIXBO3MOXKHOCTEM
CoJIep’KaHusl TeMblUepes3 noadop
COOTBETCTBYIOIIMX3a/]ay JJIIPEIICHNUS.
Bxirouenue B YPOK
UTPOBBIXITPOLIEAYD JUIst
MOAJEPKAHUIMOTHBALINH
00yyJaronmxcs
KIIOJTy4eHUIO3HAHUM.
IIpuMeHeHne Ha YPOKEMHTEPaKTUBHBIX
¢dbopM paboThI
cO0YyYarOIMMUCS : MHTEIIEKTYJIbHBIXUTD,
CTUMYJIMPYIOIINXII03HABATEIbHYIO
MOTHUBAIMIO00yIarOIUXCS.
[TpumeHeHue rpynnoBoil padoThIMIN
paboThI B mapax, KOTOpbIE
y4aToOy4aromuxcsi KOMaHIHOM paboTe
WB3aMOJIEHCTBHIO C
JIPYTUMHOOYYarOIIMMHUCS

IHoBTOpeHue. 2

Bcero 68




11 knacc

Tema

KoanuyecrBouac
0B

JesITeJIbHOCTbYYHTEJIA C
Y4€TOMpadoYeHnporpaMmal
BOCIIUTAHUS.

JJIeKTpOAUHAMMKA.

11

Hcnons30BaHNEBOCTIUTATEIBHBIXBO3MOXKHO
cTerconepKaHus
TEMBIUEPE3N0100PCOOTBETCTBYIOIINX3a,/1a4
JUISIPEILICHHUS.

BxitoueHue B ypoOKUTpOBBIX

IPOLELYPIIIS
HOJIEPKAHUSAMOTHBALIMN .00 yHaOIIIUX CSI
KIOJIYYEHUIO3HAHU .

IIpumenenne
HaypOKEHMHTEPAKTUBHBIX(POPMPAOOTHI
COOYUaIOIUMUCS : MHTEIJICKTYAIbHBIXUTP,CT
UMYJIUPYIOLUIMXII03HAaBATEIbHYIOMOTHBALI
F000yYaroIINXCS.

[IpumeneHnerpynnoBoi paboTHIMIMPAOOTHI
BIIApax,KOTOpbIEyYaT
00yJaroIIMXCAKOMaHIHOU paboTen
B3aMMO/JICHCTBUIOC
JTPYTUMUOOYIAIOITUMUCS

KoJsie0anus v BOJIHBI

24

Hcnonp30BaHNEBOCINTATEIBHBIXBO3MOKHO
cTefconepKaHus
TEMBIYEPE3N000PCOOTBETCTBYIOLINX3a1au
JUISIPEIIICHHUSL.

Bxirouenue B ypOKUTpOBBIX IPOLENYPAIIS
HO//IeP’KaHUSIMOTHBAIMN 00 yJaroIUX Csl
KIOJIyY€HUIO3HAHNM.




OcHOBBI cHIENUAJBHON TEOPUH
OTHOCHUTEJIbLHOCTH.

IIpumeHeHue
HaypOKEUHTEPAKTUBHBIX(POPMPaOOTHI
COOYYarOIMMUCS : MIHTEIJIEKTYaJIbHBIXUT'P,CT
UMYJIHPYIOIUXITO3HABATEIbHYIOMOTHBAIIH
000 yJarOIIHNXCS.

[TpumeHeHunerpynmnoBoi padoTHUINPAOOTHI
BIIApax,KOTOPHIC
y4aTo0yJaronmxcs

KBanToBasi ¢puzuka

15

Hcnons30BaHUEBOCIIMTATENBHBIXBO3MOKHO
CTeHCOoIepKAHUS
TEMBIUEPE3NOJ00PCOOTBETCTBYIOIIMX 33, /1a4
JUTSIPCILICHHUS.

BxiroueHue B ypOKUTPOBBIX TPOLIEYPIS
MOIIEPKAHUSIMOTHUBALIUM OO Y aIOIIINX CST
KIOJIYYEHUIO3HAHU .

DJIeMEeHTBI aCTPOHOMHUH U
acTpopusuku

Hcnonp30BaHNEBOCIIMTATEILHBIXBO3MOKHO
cTefcoepKaHus
TEMBIYEPE30A00PCOOTBETCTBYIOMINX3a1au
JUISIPEIICHHS.

BxiroueHne B ypOKUIPOBBIX NIPOLIETYpAJIS
MOAJIEP’KaHUAMOTHBAIIMMO0YHatOIIUX CSl
KITOJTyYE€HUIO3HAHUM.

O606maloiee NOBTOPeHUE

Hcnonp30BaHNEBOCTUTATEIBHBIXBO3ZMOXKHO
CTEUCOICPHKAHUS
TEMBIUEPE3NOI00PCOOTBETCTBYIOIINX 33, /1a4
JUTSIPETIICHUS.

BxiroueHne B ypOKMTPOBBIX TPOLIE YIS
MOJIIEP>KaHUSIMOTUBALIMMOO yUAIOIIIUX CST
KIOJIyY€HUIO3HAHNM.

Bcero

68
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