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[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS YyuyeOHoro mnpeamera «Duzukay
JIOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH O0OYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEeHHe >KHU3HEHHOTO
ONbITA U OMbBITA AEATEIBHOCTA B MPOLIECCE peaIn3alMd OCHOBHBIX HAIpaBICHUN
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

IrPa’KIAHCKOI0 BOCIIMTAHMSA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULIUN 00YUYAIOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJI€HA POCCUMCKOIO OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACSATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, y4yacTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHOM
OpraHu3aluy;

e YMEHHME B3aUMOJEUCTBOBATbH C  COLMAJIBHBIMM  HHCTUTYTAMH B
COOTBETCTBHUHM C UX (DYHKIMSIMHU U HA3HAYECHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (PU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'0 CO3HAHUS, ITUUECKOTO MOBEICHUS;

e CIOCOOHOCTh OLEHMBATH CUTYallMIO U NIPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHWE K MHPY, BKIKOYAs OCTETUKY HAy4HOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:
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e UHTEpPEC K pa3iuuHbIM cepam mpodhecCHOHATBLHOU NESTENbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, yMEHUE COBEPIIATh OCO3ZHAHHBIN
BbIOOD Oynymielt mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC
IUIaHBL;

e TOTOBHOCTH U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0OpPa30BaHuUIO B 001aCTH
(bu3MKHN Ha TPOTSKEHUH BCEH KU3HU.

IKOJIOTHYECKOIr0 BOCIIUTAHMS:

e Cc(OPMUPOBAHHOCTb IKOJIOTUYECKON KYJIBTYpbl, OCO3HAHHE TJI00aIbHOIO
XapakTepa dKOJIOTHYECKUX Mpodiiem;

e IUIAHUPOBAHME M OCYILIECTBICHUE ICHMCTBUI B OKpYXKAlOLIEH Cpene Ha
OCHOBE 3HAHUS LIEJIe YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

e pACIIMPEHME OIbITA AECATEIBHOCTH JKOJOTMYECKOM HAIIPABJICHHOCTH HA
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE.

LHEHHOCTH HAYYHOI'0 MO3HAHUSA:

e c(hopMUPOBAHHOCTH MHUPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

e OCO3HAaHHE LICHHOCTM HAy4YHOU JEATECIIBHOCTH, T'OTOBHOCTh B IIPOLECCE
U3Y4YEeHUS (PU3UKU OCYLIECTBIATh MPOEKTHYI0 U HCCIEI0BATEIbCKYIO
NEeATEIbHOCTh MHIUBUYAIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbHbIE y4eOHbIE 1eiiCTBUSA
ba3oBble jornueckune geiicTBUs:
e CaMOCTOSITENIBHO  (OPMYJUPOBATh U  aKTyallM3UpPOBaTh MpoOsieMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;
e OINpENENsATh ILEJIU JEATCIIBHOCTH, 3a7aBaTh MapameTpbl U KPUTEPUH X
JIOCTUKEHUS,
e BBISBIATh 3aKOHOMEPHOCTHM M TIPOTHBOPEUMS] B PacCMaTPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;
e paspabaThIBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YUYETOM aHaIU3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
e BHOCUTb KOPPEKTHUBBI B JI€SITEIBHOCTh, OILIEHHMBATh COOTBETCTBUE
pPE3YJbTATOB LIEJISIM, OLICHUBATH PUCKHU MOCIEACTBUN IEITENHHOCTH;
e KOOPJAMHHPOBATH W BBHINOJHATH pabOTy B YCIOBUAX PEATBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,
e Ppa3BHUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUU KU3ZHEHHBIX MPOOIIEM.
Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
e BJAJETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHITUSMH U METOJIaMHU
buznyeckoil HayKu;
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e BIQJAECTh HAaBBIKAMH  Y4YEOHO-HCCIEAOBATEIbCKOM M MPOEKTHOM
JESITEIbBHOCTH B 00NacTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4  (HU3HUecKoro
COJEpKaHusl, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS;

e BIAJAETh BUAAMM JCSATEIBHOCTH IO IOJYYEHHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTYyallMsIX, B TOM YHCJI€ MPU CO3/IaHUHM YYEOHBIX MPOEKTOB B 00JACTH
bu3uKy;

e BBIABJIATh IPUYMHHO-CIIE/ICTBEHHBIE CBSI3M U AKTYaJM3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pElIeHUs, HaxoAuTb apryMeHTbl JJId
JIOKa3aTesIbCTBa CBOMX YTBEP)KICHMM, 3a/JaBaTh NMapamMeTpbl U KPUTEPUU
pELIeHHS;

e AHANM3HMPOBATH IIOJYYEHHBIE B XOJE PELICHHA 3aJa4yd pe3ysbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

e CTaBUThb U (HOPMYJHPOBaTH COOCTBEHHBIE 3aJaud B 0Opa30BATEIBLHOMN
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3yYEHUH (PU3UKH;

e JaBaTh OLEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

e yMETb IMEPEHOCUTh 3HAHMS MO (U3MKE B MPAKTHUYECKYIO 0O0JacTb
KU3HEIEATEIbHOCTH;

e YMETbh MHTEIPUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 001aCTei;

e BBIJBUTaTh HOBBIEC UJIEH, IPEJIAraTh OPUTUHAIIBHBIE MIOIXO0/IbI U PELICHUS;

e CTaBUTh NPOOJEMBI U 33]]a4H, JOMYCKAIOUINE aJbTePHATUBHBIC PEILICHUSI.

Pa6ora c nundopmanueii:

e BJIQJICTh HABBIKAMU MOJYy4YEHHUs MH(DOpMALUU PU3UYECKOTO COIEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbBHO OCYIIECTBIIATh IOUCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOPMAlUU pa3iIHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

e OLEHUBATH JOCTOBEPHOCTh MH(MOPMALIH;

e HCINOJb30BAaTh CPEACTBA HMH(POPMALMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX
TEXHOJIOTM B  PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/lady ¢ CcoOJIIoJIeHueM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHbI, pPecypcocOepekeHus, MpPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

e CO3/1aBaTh TEKCThl (PU3NYECKOTO COAEpkKAHUS B Pa3IUYHBIX (opMaTax c
y4€TOM Ha3HayeHHsT WHGOpMalMU U IIeJIeBOM ayAUTOpUH, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyATH3ALIH.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIC YYeOHbIe NeiCTBHA:
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e OCYIIECTBIIATh OOILIEHHWE Ha YpokKax (U3MKK U BO BHEYPOUHOU
NEeSATEIbHOCTH;

e pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallMd M CMAr4aTh
KOH(JIMKTHI;

e pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

e TIOHMMATh U HCIOJIb30BATh MPEUMYIIECTBA KOMAaHIHON U UHANBUIY ATbHON
paboTHI;

e BbIOMpATh TEMATUKy U METOJAbI COBMECTHBIX JCHCTBHI C y4éTOM OOLIUX
MHTEPECOB M BO3MOXKHOCTEHN Ka)10T0 YjieHa KOJUIEKTHUBA;

e IMPUHUMATH LEJIM COBMECTHOM JI€ATEIbHOCTH, OpPraHU30BBIBAaTH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeensaTh pojid ¢ y46TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

e OLEHMBATH KAaYECTBO CBOEr0 BKJAJa M KaXIOr0 YYaCTHUKA KOMaHJbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

e Ipe/araTb HOBBIE NPOEKTHI, OLEHUBATh HJEU C MO3ULIHUH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

e OCYIIECTBJIATh IIO3UTHBHOE CTPATETUYECKOE IIOBEACHHE B Pa3IMUHBIX
CUTYaLMSIX, IPOSBIIATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiiCTBUSA
Camoopranuzamnus:

e CaMOCTOSITEJIBHO OCYILIECTBIISITh NO3HABATENIbHYIO 1€ATEIBHOCT B 00JIaCTH
(bU3UKY U aCTPOHOMMH, BBISIBIIATH TPOOJIEMBI, CTABUTh U (DOPMYITUPOBATH
COOCTBCHHEIC 3a]1aUH;

e CaMOCTOSITEJIHO COCTAaBJIATH IJIAH PEIICHUS PACUETHBIX U KaueCTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH pabOThl ¢ YUETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATOYTCHUM;

e J1aBaTh OLIEHKY HOBBIM CUTYaLlUsM;

e pacHIMpSATh pAMKH YYEOHOT0 MpeAMETA HA OCHOBE JIMYHBIX MTPEANOYTEHUM;

e J€JaTh OCO3HAHHBI BBIOOpP, apryMEHTHpPOBAaTH €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

e OIICHUBATh MPUOOPETEHHBIN OIBIT;

e cnoco0cTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO 3PYJIMLMUA B 00JACTH
(GU3MKK, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTENbHBIM W KyJIbTYPHBIM
YPOBEHb.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

e JaBaTh OLICHKY HOBBIM CUTYallUsiIM, BHOCUTb KOPPEKTUBBI B JESITEIbHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;
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e BJIAJACTh HAaBbIKAMHM IIO3HABATEIBbHON peQIEKCMH KaK OCO3HAHUS
COBEpIIAEMbIX JACHCTBHUI U MBICIUTEIBHBIX MPOLIECCOB, X PE3YJIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUH AJIs1 OUEHKU CUTYyalluH, BBIOOpa BEPHOT'O
pelIeHNUS;

e yMETh OILICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO X
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M apryMEHThl JAPYTUX IPU AHAJIN3E PE3YJIbTATOB
NESTEIIbHOCTH;

e IIPUHMUMATH CeOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATH MOTHUBBI M apryMEHTHl JAPYTUX MPH aHaIU3€ PpPe3yIbTaToB
JeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKH.

B nponecce AOCTMXKEHHS JIMYHOCTHBIX PE3YJbTaTOB OCBOEHMS IPOrpaMMBbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHud Yy OO0yYarolUXcs

COBEPIIICHCTBYETCS OMOITMOHAIEHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HAMPABJICHUs Pa3BUTUSI COOCTBEHHOU
AMOILIMOHAIIBHOMN c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOIMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEJEHUE, CIOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSBISATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMH, BKIIOYAIOUIEN CTPEMIIEHUE K TOCTHKEHHIO LIENH
U yclexy, ONTUMU3M, HHUIIMAaTUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JpPYTMX, YUYWUTHIBaTh €ro MpH OCYIIECTBICHUH OOIIECHHUS,
CIIOCOOHOCTB K COUYBCTBHIO U CONEPEKUBAHUIO;

e COLUMAJbHBIX HAaBBIKOB, BKJIOYAIOIIUX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiath KOH(MIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

K xoniy o0yuenus B 10 knacce npeMeTHBIE pe3yJIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:
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e TMOHMMATh pPOJb (PUIUKK B IKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMANbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON HAay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOUIEH, OOBSICHUTEIBHOU U
IPOTHOCTUYECKOW  (QYHKUIUH  (QU3NYECKOW TEOpUHM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJMHAMUKHU, POJib (DU3HUECKON TEOpUH B
(dbopMUpOBaHNY TIPEICTABICHUM O PU3NUECKON KapTUHE MHPA;

e pa3nIMyaTh yCIOBUS IPUMEHUMOCTH MOJeNel (PU3NUECKUX TEN U IPOLIECCOB
(sIBNEHMI): MHEpLMATIbHAs CHUCTEMa OTCUéTa, abCOIIOTHO TBEPIOE TEJO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHUE,
abcomoTHO yripyras jaedopmanusi, aOCOMIOTHO YNpPyroe M aOCOIIOTHO
HEYIIPYyroe CTOJIKHOBEHHMs, MOJEIM Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHbIN 3aps]l, OJHOPOIHOE
AIIEKTPUYECKOE T10JIE;

e paznuyaTh yCIOBHS (TpaHULBbl, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyHIAMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh HCIOJIb30BAHMS YACTHBIX 3AKOHOB;

e QAHAIM3UPOBATh U OOBACHATH MEXAHWYECKHE MPOLECCHl M SBJICHMUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHHUSI M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbI KMHEMATHKU DPABHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3zoBaHusa [anunes ajis CKOPOCTH M IEepeMeElIeHUs,
3akoHbl HpIOTOHA, MNpPUHLOKII ~ OTHOCUTENBHOCTH [ 'anmunues, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITyJIbCa U MEXaHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON SHEpruu,
YCJIOBHSI paBHOBECHS TBEPAOro Tena), MPU OSTOM HUCHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IMpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETrO
3aKOHOB HPBIOTOHA, 3aKOHOB COXpPAHEHHUs HMMIIYJIbca M MEXaHUYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOTO TATOTEHHUS;

e AHANM3HUPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SBJICHUS, UCIIONb3YS
ocHOBHbIe moOJOkeHHd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOAMHAMHMKHN (CBSI3b  JIaBJICHUS HWACANBHOTO Ta3a CO CpeaHeu
KUHETUYECKOM HSHEPruer TEIJIOBOTO JBUKECHUS W KOHIICHTPALUEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPIrUel TEMJIOBOTO ABWKEHHS €T0 YaCTHUL, CBS3b JABJICHUS UACATbHOTO
ra’a ¢ KOHLEHTpPalUMEe MOJEKYJI M €ro TeMIEpaTypou, YypaBHEHUE
MenpaeneeBa—Kianeiipona, mnNepBbIA 3aKOH TEPMOJAMHAMUKHU, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX IMPOLECCAX), TP ITOM HCIIOIb30BAThH
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MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
ypaBHeHus1 MeHneneeBa—Knaneipona;

e AHAM3WPOBATH W OOBSICHATH OJJICKTPUUCCKUE SIBIICHUS, HCIIONB3YS
OCHOBHBIC TOJIOKEHUSI U 3aKOHBI AJEKTPOJUHAMHKHU (3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH KyioHna, MOTEHUHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUUN CYNEPHO3UIUUA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3biBas yCJIOBUsS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKXe€ NPAKTUYECKU BAXKHBIE COOTHOIIEHHUS: 3aKOHbI OMa Mg y4acTka
UenyM W JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsr dapajes A1 31€KTPoIu3a);

e ONUCHIBATH (U3WYECKUE TPOIECCHI U SBJICHUS, HWCIOJIb3Ysl BEIMYWHBI:
MEPEMENICHHE, CKOPOCTh, YCKOPEHHE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHUIUAJIbHAS SHEPTUs, KHHETUYECKasl SHEPIus,
MeXaHU4ecKasl YJHeprusi, paboTa CHIbI, IGHTPOCTPEMUTEILHOE YCKOPEHHE,
CUJla TSKECTH, CHJIA YNOPYTOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJICUCTBUS TeNa ¢ 3eMJIIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTHUS YIIPYTroi
nedopManuy Npy>KUHbBI, KOJTUYECTBO TEIJIOTHI, a0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI JHEPrUs HJI€ATbHOTO
OJIHOATOMHOTO Ta3a, paboTa MACAIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJl naeanbHOro TEmiaoOBOrO JBUTATENA;, JIEKTPUUECKOE TOJIE,
HaNPSHKEHHOCTD AJIEKTPUUYECKOTO OIS, HAPSHKEHHOCTh MOJISI TOYEYHOTO
3apsiia WK 3apsDKEHHOTO 1Iapa B BAKYyME M B JIUAJIEKTPUKE, MTOTEHIHAI
AIEKTPOCTATUYECKOIO IMOJIs, PA3HOCTh MOTEHLMAJIOB, JJICKTPOIABHXKYILASL
cuia, CUjia TOKa, HaIpsKEHHE, MOIIHOCTh TOKA, 3JIEKTPUYECKasi EMKOCTb
IJIOCKOTO  KOHJEHCATOpa,  COMPOTUBICHHME  y4yacTKa  LENu  C
MOCIIEIOBATEIbHBIM U MAPAJUICITIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

e OOBICHATH  OCOOEGHHOCTHM  TpPOTEKaHWs  (U3HYECKUX  SIBICHHIL:
MEXAHUYECKOE JBWXKEHHE, TEIJIOBOE JBH)KEHHE YACTHUI[ BEILECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBHKEHUE, NUDPy3usi, ucrnapeHue,
KUIICHUE U KOHJICHCALUS], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBIC€HHOCTh
TEIUIONEPEAAYH, JICKTPU3ALMS TEJ, SKBUIIOTEHINAIBHOCTh IIOBEPXHOCTHU
3apsKEHHOTO MTPOBOAHUKA;

e TPOBOJUTH UCCICIOBAHUE 3aBUCUMOCTU OJTHOU (PU3UYECKON BETUYUHBI OT
JIPYTOM C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl IOJTYYEHHOW 3aBUCHMOCTH
bu3nUecKkux BEIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOrPEIIHOCTE  M3MEpPEHMH, JelaThb  BBIBOABI MO  pe3yJjbTaraM

HCCICOAOBAHUS,
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e TMPOBOJUTH KOCBEHHBIC H3MEpPEHUS (PU3NYECKUX BEIUYUH, MPU STOM
BBEIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;

e TMPOBOJUTH OIBITHI IO TPOBEPKE MPEITIOKEHHON TMIOTE3bI: IUIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJyYEHHBIE PE3yJbTaTbl M JAENaTh BBIBOJ O CTaTyCe MPEIIOKECHHON
TUTIOTE3bL;

e CO0OJIIONATH MTpaBUiIa 0E€30MACHOTO TPyda PHU MPOBEICHUH HCCIICIOBAHUHN B
paMKax  y4yeOHOro  OSKCHepUMEHTa, IMpakTUKymMa W y4deOHo-
UCCIIENOBATENbCKOM M TPOEKTHOW JEATEIIBHOCTH C HCIOJIb30BAHUEM
W3MEPUTEITLHBIX YCTPONUCTB 1 1a00paTOPHOTO 000PYA0BAHUS;

e pemaTrh pacu€THhIE 3aJa4d C SBHO 3aJaHHOM W HESIBHO 3aJaHHOU
bu3nUecKoil MOJIENIbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHUSI 00OCHOBBIBATH
BBIOOp (¢u3MuUecKol MOJENH, OTBEYalIIe TpeOoBaHUSAM 3ajauH,
MPUMEHSIThH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThl PUBUUECKUX
TEOpUN MPHU UCIOJIb30BAHUM MATEMATUYECKUX METOJIOB PELICHUA 3ajad,
MPOBOAUTHL Pacu€Thl HA OCHOBAHUM MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METOMBI PEUIEHUS C YYETOM MOJTYYEHHBIX
pe3yJIbTaToB;

e pelllaTh KA4YeCTBEHHBIC 3aJaud, TPEOYIOIIME NPUMEHEHHS 3HAHUU U3
pPa3HBIX pa3feyaoB Kypca PU3MNKHU, a TAKKE MHTETPAIIMU 3HAHUN U3 IPYTHUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKIIA: BBICTPAMBATH JIOTUYECKYIO
LIETNIOYKY PACCYX ICHHUH C OIIOPOM HA U3YUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

e HCHOJIb30BaTh TEOPETUUECKHWE 3HAHUS MJi1 OOBSCHEHUSI OCHOBHBIX
MPUHIIUIIOB PA0OTHI UBMEPUTEIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX ITPOLECCOB;

e TPUBOAUTH MPUMEPHI BKIIAJA POCCUMCKUX U 3apyOSKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpaA, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

e AHAJIM3UPOBATH U OLIEHUBATH MOCJIECICTBUS OBITOBON U MPOU3BOJCTBEHHOM
NESATETLHOCTH YeJOBEKa, CBA3AHHOM C (PU3MYECKHMMHU TIpoIleccaMu, C
MO3UIIMN SKOJIOTUYECKON O€30MaCHOCTH, MPEJCTABICHUIN O palliOHATHLHOM
MPUPOAOTNIONIB30BAHUM, & TAKKE PA3yMHOM HCMOJIb30BAaHUU JOCTUKECHHI
HAYKM W TEXHOJIOTUM JJId JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOrO
00I11eCTBa;

e TMPUMEHATH PA3IUYHBIE CTOCOOBI PabOTHI ¢ MHMOpMaIend (GpU3nIecKoro
CONEp)KaHUsI C KCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TIPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHbBIC
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TEXHOJOTHM JJi1 TIOMCKA, MepepadOTKU U TMPEIbSBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a NCTOYHUKA HH(OpMAIIUH;

e MPOSIBIATH OpraHU3alOHHBIE U MI03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4EOHO-HCCIIEN0BATENbCKUX PaldoT;

e paloTaTb B TpyMNIIE C HCIOJHEHUEM pA3IUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH PA00Ty IPYMNIbI, PALIMOHAIBLHO PACHPENEATh AEATENbHOCTD
B HECTAHJAPTHBIX CUTYALMIX, aJ€KBAaTHO OLEHMBATH BKJAJ KaXJOro W3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MPOOIEMBI;

e IMIPOSBIATH MOTUBALMIO K Oyaymied npohecCuOHANBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODHIIAL.

K xoniy o0yuenus B 11 knacce npeAMETHbIE Pe3yJIbTaThl Ha yIiTyOJEHHOM YpOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOIIUXCSl YMEHHIA:

e TIOHUMATh POJIb (PU3UKU B SIKOHOMUUECKOU, TEXHOIOTHYECKOM, COLIMAIBHON
U ATUYECKON cdepax NesATEeIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHOU KapTUHE MHPA, POJIb ACTPOHOMUU B MPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKa M JaJbHEWIIIEM HAayYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIONIEH, OOBSICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIMNA (PU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHEelUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pPOJIb
busndeckoil Teopud B (POPMUPOBAHUU TMPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTHUHBI MHpa B OOIMEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHUI O IPUPOJIE;

e paznMyaTh yCJIOBUSA NPUMEHUMOCTU MOJIENEeH (PU3HUECKHUX TeJl U MPOIIECCOB
(s1BJI€HMIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOJHOE MArHUTHOE MOJIS,
rapMOHUYECKUE KOJIEOAHUS, MaTEeMaTUYECKUN MAasTHUK, WJI€aTbHBINI
PY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJ€aTbHbIN
KOJIeOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeJIEl aToMa, aTOMHOTO SiApa U
KBAHTOBOM MOJICJIU CBETA;

e pasnuyaTh ycioBHs (TpaHUIBI, O0JACTH) MPUMEHUMOCTH (DHUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

e AHANM3HUPOBATH U OOBACHATH AIEKTPOMATHUTHBIE MPOLECCH U SIBICHUS,
UCIIOJIb3ysl OCHOBHBIE TMIOJIOXKEHUS M 3aKOHbl JJEKTPOJUHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs
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NIEKTPUYECKOro  3apsiaa, cuina Awmmepa, cwia JlopeHna, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMM, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKONM IL€NU CO CKOPOCTBIO
WU3MEHEHUS CUJIBI TOKA, TOCTYJIAThl CHIEIIUAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITeNHHA);

e AHANM3HPOBATH U OOBSACHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHUS, UCIIONb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
doTordexra, mepBuiit 1 BTOpoi nmocTynarsl bopa, MpUHIKIT COOTHOIIEHUS
HeonpenenéHHoctet ['elizeHOepra, 3aKOHBI COXpPAaHEHHUS 3apsSA0BOrO U
MacCOBOTO YHCEJI U PHEPTUU B AJICPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacraja);

e ONHCHIBATh (PU3WYECKUE TMPOLECCHl U SBICHUS, UCIOIB3YS BEINYUHBI:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTATUYECKOTO
MOJIsl, PA3HOCTh IMOTEHUUAJIOB, DJIEKTPOJABWXKYILNAS CUJIA, HUHIYKIUA
MAarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJABIKYIASL CHUJIAa CAMOMHIYKLIHMH, 3HEPrus MAarHUTHOTO IOJIS
MIPOBOJHUKA C TOKOM, PEJIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPTHS, SHEPTUs
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
Y 3apsi siApa, SHEPTUs CBSI3U S1Ipa;

e OOBIACHATH  OCOOEHHOCTHM  NPOTEKAHHS  (U3HYECKUX  SIBICHUIL:
ANIEKTPOMArHUTHAsI MHAYKIIUSI, CAMOUHIYKIIUSI, pE€30HAHC, HHTEep(EepeHITUs
BOJIH, Judpakius, JTUCIIEPCHUsi, T[OJHOE BHYTPEHHEE OTpaKeHUe,
doTornexrpuueckuit apdext (botorddexr), anvda- u 6eTa-pacnasl saep,
raMmma-u3iaydeHue saep, Gu3ndecKue MPUHITUIBI CIEKTPATBHOTO aHau3a U
paboThI N1a3zepa;

e ONpENeNsATh HaNpaBICEHUE WHAYKIMM MAarHUTHOTO TOJISI TPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

e CTPOUTH U300paKeHHE, CO3/IaBAEMOE TUIOCKUM 3€pKaJloM, TOHKOH JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

e TMPUMEHATH OCHOBOIOJIArarolMe AaCTPOHOMUYECKHE MOHATHS, TEOPUU U
3aKOHBI JJI1 aHajiu3a U OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CHUCTEMAX, B MEXKIAJAKTUYECKOU
cpeje; ABHKEHUS HEOSCHBIX TeJl, IBOIONNHM 3BE3/] U BeelleHHOIM;

e TMPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTEH (U3HUYECKUX BEJIUYHH C
UCIIOJIBL30BaHUEM TMPSMBIX H3MEPEHUM, TMpPU OTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl  MMOJYYEHHOW  3aBUCHUMOCTHU
bu3nUecKkux BEIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOrPEIHOCTE  M3MEPEHMH, JelaTh  BBIBOJABI 0  pe3yjbTaram
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e TMPOBOJUTH KOCBEHHBIC H3MEpPEHUS (PU3NYECKUX BEIUYUH, MPU STOM
BBEIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;

e TMPOBOJUTH OMBITHI IO TPOBEPKE MPEITIOKEHHON THIOTE3BI: INIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJYYCHHbIE PE3YyJbTaThl U JI€JIaTh BBIBOJ O CTaTyce MPEAJIOKEHHOU
TUTIOTE3bL;

e OIKCHIBATh METOJBI MOJYUECHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUI;

e CO0OJIIONATH MTpaBUiIa 0E€30MACHOTO TPYyAa PHU MPOBEICHUH HCCIICIOBAHUHN B
paMKax  y4eOHOro  OSKCHepUMEHTa, MpakTUKymMa U  y4yeOHo-
MCCIIEIOBATEIIbCKOM M IPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
WU3MEPUTEITHHBIX YCTPOUCTB U 1a00pPaTOPHOTO 000PYAOBAHMS;

e pelarh pacy€THhIE 3ajlayd C SBHO 3aJaHHOM W HESIBHO 3a/IaHHOU
dbu3nUecKoil MOJENbI0: HAa OCHOBAaHWM aHaiu3a YCJIOBHUS BBIOMpATH
dbuznyeckre MojJeNd, OTBEYaIoIIHe TPeOOBAHMAM 3a/laud, MPUMEHSITh
dbopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAaThl (PU3UYECKUX TEOPUU
IpU  HCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MIPOBOAUTH PACUYEThl HA OCHOBAHUM MMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJTYYEHHBIX
pe3yJIbTaToB;

e pelllaTh Ka4yeCTBEHHBIC 3aJaud, TPEOYIOIIMe MPUMEHEHUS 3HAHUU U3
Pa3HbBIX pa3lieJoB Kypca (GU3MKH, a TAaK)KE UHTETpalluu 3HAHUN U3 IPYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PacCyXACHUN ¢ ONOPON HA U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3UYECKUE SBICHUS;

e HCHOJIb30BaTh TEOPETHUUECKUE 3HAHUSI IS OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLECCOB;

e TMPUBOAUTH MPUMEPHI BKJIAJIa POCCUMCKUX U 3apYyOEKHBIX YUEHBIX -(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpaA, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

e AHANM3HUPOBATH U OLICHUBATH MOCJE/ICTBUS OBITOBOM U MPOU3BOACTBEHHOM
NESATETbHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MUYECKHUMHU TIPOIecCaMu, C
MO3UIINHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOJIOTNIOIB30BAHUH, & TAKKE PA3yMHOM HCIIOJIb30BaHUU JOCTUKEHUN
HAayKM MW TEXHOJIOTMH JUIsl JalbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00I11eCTBa;

e TMPUMEHATHh PaA3IMYHBIE CMOCOOBI PaboThl ¢ MHMOpPMaIel (HU3NIECKOTO
COJIEp’)KaHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HWH()OPMAIIMOHHBIX
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TEXHOJOTHM, IPU ATOM HCMOJIb30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIE
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS Y4YEOHOW U
HAYYHO-TIOMYJISIPHON HH(OpMAaLMK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0 HMHQOpMalMI0 M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

e IPOSBIATH OpraHU3alOHHBIE U NIO3HaBaTENIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4EOHO-HCCIIEN0BATENbCKUX PaldoT;

e paboTaTh B TIpPYyIIE C HCIOJHEHUWEM pa3IMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH PA00Ty IPYMIbI, PALIMOHAIBLHO PACIPENEATh AEATENbHOCTD
B HECTAaHJAPTHBIX CUTYalMsX, aJC€KBATHO OLEHUBATH BKJIaJ KaXXIOIro U3
YYaCTHUKOB T'PYMIIbI B pEHICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

e TMPOSBIATH MOTHBAIMIO K OyIylIed MpoecCHOHATBHON E€ATEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.

COIAEPKAHUE OBYUEHUA
10 KVIACC

Pazgen 1. Hay4Hblii MeTOA MO3HAHUS IPUPOABI.

®dwuszrka — pyHIaMEeHTalIbHAS Hayka o mpupojae. HayuHslii MeTo/1 mo3HaHUS U
METO/Ibl UCCIEI0BAHUS (PUBNYECKUX SBJICHUM.

DKCHEpUMEHT M TEOpUs B IMpoliecce MO3HaHMs Npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (PU3HUKeE.

CrocoObl m3MepeHust (U3HYECKUX BEIMYMH (aHAJIOTOBbIE U IU(pOBBIC
U3MEpUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHocT  M3MepeHuid  (QuU3MYECKUX  BeNMYMH  (aOCONOTHAas U
OTHOCHUTEJIbHAS).

MonenupoBanue (u3NYECKUX SIBJICHUNA U MPOIECCOB (MaTepuaabHasi TOUYKA,
aOCOJIIOTHO TBEPAOE TEINO, UACANIbHAS KUAKOCTb, UICANIbHBIN I'a3, TOUSUHBIH 3apsin).
I'unore3a. @uU3nyECKUi 3aK0H, TPAHULIBI €0 IPUMEHUMOCTU. DU3nYecKas TEopusl.

Ponb u Mecto ¢u3Nku B (GOpMHUPOBAHWM COBPEMEHHOM HAy4YHOW KapTHUHBI
MHPA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

M3mepeHne cuibl TOKa U HAPSDKEHUS B LIENU [IOCTOSTHHOT'O TOKA ITPU ITOMOIIH
aHAJIOTOBBIX U IIU(MPOBBIX U3MEPUTEIBHBIX TPUOOPOB.
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3nakoMcTBO ¢ nudpoBoi paboparopueit no ¢usuke. [Ipumepsl n3mepenus
(GU3UYECKUX BEIMYWH TP IIOMOIIN KOMITBIOTEPHBIX JaTYHKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe aBmkeHue. OTHOCUTETBHOCTh MEXaHHUYECKOTO JBUKECHUSI.
Cucrema otcuéra.

[Tpsimast u oOpaTHas 3a1a4U MEXaHUKH.

Panuyc-BekTop MaTepuasbHOM TOYKHM, €ro MPOEKIUU Ha OCU CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemernienne, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOPEHHE MaTE€pUAJIbHOW TOYKH, MX IMPOEKIHA Ha OCH CUCTEMBl KOODPJIHHAT.
CrnoxeHue nepeMeneHui U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MaTEPUAIbHON TOUYKU OT BPEMEHHU U HUX
rpauKu.

CBoOonHOE mMajneHue. YCKOpeHHEe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOrO0 MOJ YIJIOM K TOPU30HTY. 3aBUCHMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKy.

KpuBonnHeitHoe  nBWKEHUE. J[BUKEHHWE  MaTepualbHOW TOYKU IO
OKPY>KHOCTH. YTJOBas WU JMHEWHas CKOpocTh. llepmoa u yactora oOpaiieHwus.
[leHTpocTpeMuTenbHOE (HOPMAJIBHOE), KacaTelbHOE (TAaHTCHLIUAIBHOE) U MOJIHOE
YCKOpPEHHE MaTepHaIbHON TOUKH.

TexHU4ecKue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CHUAOMETP,
JIBH>)KECHUE CHAPSAJIOB, LIEMTHBIE, IIECTEPEHYATHIE U PEMEHHBIE IEPEIaun, CKOPOCTHbBIE
JTUQTHI.

Jemoncmpayuu.

Mogenb cucTeMbl OTCUETA, WILTIOCTPAUS KMHEMATHUYECKUX XApAKTEPUCTUK
JIBUKEHUS.

CnocoObI ucclief0BaHNs IBMKEHUH.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpEeHHe MrHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUIN C UCTIOI30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AYyXE U B pa3pe’KEHHOM IPOCTPAHCTBE.

HaGmronenne aBukeHUs Teja, OPOIIEHHOTO TMOJ] YIJOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHUH 110 OKPYKHOCTH.

[Tpeobpa3zoBanue yrioBoil CKOPOCTU B PELyKTOpE.

CpaBHeHUE TTyTEH, TPACKTOPUI, CKOPOCTEH IBMKEHUSI OHOTO U TOTO K€ TeJla
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.
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N3ydeHne HEPaBHOMEPHOTO ABUIKEHHUS C LETbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

N3MmepeHre ycKopeHus MpU NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JIBHOKCHUU.

W3mepeHne  yCKOpeHHss  CBOOOJHOrO  majcHUs  (PEKOMEHIOBaHO
WCIIOJIb30BaHNe IU(PPOBOM J1aOOpaTOPUN).

N3yuenue nBukeHus Tena, OpoIIeHHOro rOpu30HTaANIbHO. [IpoBepka runoTessl
O TpPsAMOM MPONMOPIMOHANIBHON 3aBUCHMOCTH MEXKIY JaJbHOCTHIO TMONETA U
HA4YaJIbHOM CKOPOCTBIO TEa.

W3yueHune NBHKEHHA Tella MO OKPYXHOCTH C MOCTOSHHOW IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanrie 3aBUCUMOCTH TIEPHO/Ia OOpaIICHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. lunamuxa.

[lepBbii 3akoH Hprotona. MuHeprumaneHble cuctemsl oTcyéTa. [IpmHumn
oTHocuTenbHOCTH ['anmunes. HenHeprmanbHbie CUCTEMBI OTCcuéTa (OmpeeicHue,
IPUMEDHI).

Macca rema. Cuna. [IpyHnun cynepno3unuu Cul.

Bropoit 3axon HproTOHa 111 MaTepUanbHON TOUYKH.

Tpernii 3akoH HproTOHA 1151 MarepuaabHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. OKBHBAJIEHTHOCTh TI'PAaBUTALMOHHONW W
VHEPTHOU MAaCCBI.

Cuia TsikecTd. 3aBUCHMOCTh YCKOPEHHUS CBOOOHOTO MaICHUS OT BBICOTHI HaJl
MOBEPXHOCTHIO MIAHETHI U OT reorpaduueckoi mupoThl. JIBUkeHre HEOECHBIX Tel
U UX ciyTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Tenma, aBuKyiierocs ¢
YCKOPEHHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJIa TPEHUS OKOS.
Koaddunment tpenust. Cuna cOnpoTUBICHUS MTPU ABUKEHUU TEa B dKUJIKOCTH WIN
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIILHOTO IBUKEHUS.

Hasnenue. I'napocrarnueckoe naBiaenue. Cuita Apxumena.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTUYECKUE MPOLECChl: MOAMIMUITHUKH,
JBH>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HabGnronenune nBrKeHUs Tell B MHEPIUAIBHBIX U HEMHEPIMATBHBIX CHCTEMAax
OTCYETA.

IIprHIMIT OTHOCUTEIBHOCTH.
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Kauenne IByX LHMIMHAPOB WM IIAPOB PA3HOM Macchl € OJWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOACHCTBYIONIEHN MPUIIOKEHHBIX K TEITy CHJI C MPOU3BEIECHHEM
Macchbl T€Jla Ha €ro YCKOPEHHE B MUHEPLUUAIILHOM CUCTEME OTCUETA.

PaBeHCTBO CHII, BOSHUKAIOIIUX B PE3YIbTATE B3aUMOICHCTBUS TEN.

N3mepenune macc 1o B3auMoAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM MOIBEME U MMAICHUU.

[{eHTpoOEkKHBIE MEXAHU3MBI.

CpaBHEHUE CUJTI TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepeHne paBHOJAEHCTBYIOLIEH CUJI IIPH JIBMOKEHHHM OpyCKa M0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THIOTE3BI O HE3aBUCHMOCTH BPEMEHHM JBHXKEHHS Opycka IO
HAKJIOHHOU IUTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €r0 MacCHl.

HccnenoBanne 3aBUCHMOCTH CUJI YIPYTOCTH, BOHUKAIOIIUX B NPYKUHE H
pe3UHOBOM 00pasIie, OT ux aedopMariui.

W3yuyeHue NBHKEHUS CUCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTON depes
JETKUi OJIOK.

N3mepenue koddduiiieHTa TpeHUsI MO0 BEIWYMHE YIIIOBOro ko3 duimeHta
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrHXeHUs OpycKa 10 HAKIOHHOM IMJIOCKOCTH C IMEPEMEHHBIM
Kod(PUIIMEeHTOM TpEHUSI.

N3yueHue ABUKEHUS TPy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomotHO TBEpHoe Teno. IlocTymarenbHOe W BpalllaTelIbHOE JIBUXKECHHE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpauieHus. Ilnedo cuibl.
CrnoxeHne CHJl, IPUIIOKEHHBIX K TBEPAOMY Teiry. LIeHTp TskecTu Tena.

Y ciioBus paBHOBECHUS TBEPAOTO TEIIA.

YcroiunBoe, HeyCcTOHYnBOE, O€3pa3IMuHOe PABHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKME TMPOLECCHI: KPOHIUTENH,
CTPOMUTENBHBIA KpaH, PEIIETYAThIE KOHCTPYKLIUU.

Hemoncmpauuu.

YcnoBust paBHOBECHS.

Bunel paBHOBecus.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnenoBanne yclOBUM pPaBHOBECUS TBEPAOTO TeJd, HMEIOLIEro OCh
BpaLICHUS.

KoHcTpynpoBaHne KpOHIUTENHOB U PACYET CUIT YIIPYTOCTH.
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N3ydenne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOIIETO IUIOMIAb ONIOPHI.

Tema 4. 3axonvt coxpaneHus 6 mexaHuxe.

HMmMmysibc MaTepuanbHOM TOUKHU, CHCTEMBI MaTEPUAIBHBIX TOUEK. LleHTp Macc
CUCTEMBbI MATEPUAIIBHBIX TOUEK. Teopema 0 IBH>)KEHUU LIEHTPa Macc.

NMmyJibC CHIIBI 1 U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHHS UMITYJIbCA.

PeakTrnBHOE BMXEHUE.

MoMeHT ummynbca MaTrepualibHOW TOYKH. lIpencraBieHne o cCOXpaHEHHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cuipl Ha MamoM M Ha KOHEUHOM mnepeMenieHuu. [‘paduueckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MoniHOCTb CUIIBI.

Kunerndeckass sHeprus MarepuajqbHOM TOukH. Teopema 00 H3MEHEHUU
KMHETUYECKOW DHEPIrUU MAaTEPUAIBHOU TOYKH.

[loTeHUIMaIbHBIE W HENOTEHUMAJbHBIE Cuibl. [loTeHnmanbHas >HEprUs.
[ToTennmanbHas 3Heprust ynpyro neGopMuUpoOBaHHONW NpyxuHbI. [loTeHnmanbHas
DHEPIUs TeJla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTeHnmanpHas sHeprus tena
B TPaBUTAIIOHHOM II0JI€ OAHOPOJHOrO IIapa (BHYTpM M BHe Imapa). Bropas
KOCMHMYECKast CKOPOCTh. TpeThbsi KOCMUUYECKast CKOPOCTb.

CBs13b pabOTHI HEMOTEHUUAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON SHEPTUU
CUCTEMBI T€Jl. 3AKOH COXPAHEHUSI MEXaHUYECKOU SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenne bepHym 11 WACATbHOM XUAKOCTH KaK CIEICTBHE 3aKOHa
COXPAaHEHUS MEXaHUYECKON YHEPTUH.

TexHuyeckre yCcTpoMCTBA M TEXHOJIOTMYECKHUE MTPOLIECCHI: JBUKEHUE PAKET,
BOJAOMET, KONEP, NPYKUHHBIA MTUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHHUE HA KOHbKAaX.

Hemoncmpauuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3MepeHre MOITHOCTHU CHUJIBI.

W3MeHeHne 3HepTuu Tea MpU COBEPILIEHNUN PabOTHI.

B3auMHble mnpeBpamieHUs] KUHETUYECKOM W NOTEHLMAJIBbHOW SHEPrUil IpH
JEMCTBUU HA TEJIO CWJIBI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHEePruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3mepenne nMiryJibca Tela o TOpMO3HOMY Iy TH.

W3mepenne cusbl TITU, CKOPOCTH MOJETHU 3JIEKTPOMOOUIIS K MOIITHOCTH CHJIBI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.
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HccnenoBanne COXpaHEHHs] UMITYJIbCA IIPU YIIPYTOM B3aWMOJICCTBUMU.

N3Mepenne KHNHETUYECKOW YHEPTUU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEeHUE W3MEHEHHUS MOTCHIIMAIBLHON YHEPTUM MPYKUHBI C pabOTOMN CHIIBI
TPEHUS.

Omnpenenenue padbOThl CHIIBI TPEHHS TPHU JIBIKEHHHM Tella MO HAKJIOHHOW
IIJIOCKOCTH.

Pasznea 3. MosexkyaspHas pu3uKa 1 TEPMOAUHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUull.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsApHO-KuHeTnYeckor Tteopuun (MKT), ux
onbITHOE 0OocHOBaHue. b dy3us. bpoyHOBCKOe NBHKEHHE. XapaKTep IBHKCHHUS
Y B3aUMOJCHCTBUS 4YaCTHUI] BEIIECTBA. Mojaenu CTPOEHHs Ta30B, KUIKOCTEU H
TBEPBIX T€JI U OOBICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3TUX Mojelield. Macca u
pa3mepsbl MoJiekya (atomoB). KonnuecTBo BemiecTBa. [loctosiHaass ABoraapo.

TemnoBoe paBHOBecue. TemmepaTypa u crnocodbl e€ usmepenus. Illkana
temneparyp Llenbcust.

Mopens uaeanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHLBI
rasa JBMXKYTCSI XaOTUYECKU U HE B3aUMOJIECTBYIOT JPYT C IPYTOM.

["a3oBeie 3akoHBI. YpaBHeHue MenaeneeBa—Knaneipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlansToHa. M3ompoieccsl B
UJCabHOM Tra3e C IIOCTOSHHBIM KOJMYECTBOM BewllecTBa. [ 'paduueckoe
IIPEICTABICHUE U30IIPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3b  MEXIy JaBICHUEM M  CPEIHEHM  KHUHETUYECKOW  OSHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJICKYJl HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJICKYJISIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEN
KMHETHUYECKOW SHEPTUEHN MOCTYMATEILHOTO TEIJIOBOTO ABUKECHUS €€ YaCTHII.

TexHuueckre yCTpOWCTBA M TEXHOJOTHYECKHE TMPOLECCHI: TEPMOMETD,
OapomeTp, MoTyyeHne HaHOMaTePUaJIOB.

Jemoncmpayuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Huddysus sxunkocTen.

Mogaens onbita IlTepHa.

[IputsxeHre MOJIEKYII.

Mogenu KpuCTaINIMYECKUX PEIETOK.

Habmronenue u nccienoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.
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HccnenoBanne 1mporecca YCTAHOBJIEHMS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXTY TOpSYE U XOJIOAHOU BOJOMA.

N3yueHne H30TEpPMUYECKOrO Mpouecca (PEeKOMEHIAOBAHO MCIOJIb30BaHUE
1udpoBoii 1abopaTopun).

N3ydeHne n30X0pHOro mporecca.

N3yuenune n300apHOro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE 1 BHYTpeHHHE MapaMeTpsl. [lapamerpsl
TEPMOJMHAMUYECKON CUCTEMBI KAK CPEAHUE 3HAYCHUS BEJIMYUH, ONMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHaMukd. (CaMOIPOM3BOJIBHAS — peaKCalys
TEPMOJUHAMUYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeampbHOro ra3a B TEPMOJMHAMHMKE — CHCTEMAa YpPaBHEHHI:
ypaBHeHHEe MenaeneeBa—KianeipoHa n BbIpaXEHUE ISl BHYTPEHHEH JHEPTHH.
YcnoBus NPpUMEHMMOCTH 3TOM MOJENN: HU3Kas KOHIIEHTpAalUs YacTHL, BBICOKHE
TEeMIIEpaTypbl. BelpaxkeHue Uit BHYTPEHHEW DHEPIrUU OZHOATOMHOI'O MEaJIbHOIO
rasa.

KBa3ucratnueckue u HeCTaTHIECKUE MTPOLIECCHI.

DneMeHTapHas paboTa B TepMOJUHAMUKe. Berunciienne paboTel 0 rpaduky
Iporecca Ha pV-auarpamme.

Teronepenaya  kak  crnoco0 — M3MEHEHUsT  BHYTPEHHEH  DHEPIruu
TEPMOJMHAMHUYECKON  cucTteMbl 0e3  coBepiieHuss pabotel. KoHBekuus,
TEIUIONPOBOJHOCTbD, H3TyUYECHHUE.

KomnuectBo TtemnoTel. Tenno€éMkocTh Tena. YaelnbHas W MOJISIpHas
TEIUIOEMKOCTH BEILIECTBA. YpaBHeHUE Maiepa. YaenpHas TEIUIOTa CrOpPaHMs
tornuBa. Pacuér konuuecTBa TemiaoThl mnpu  Teruionepenaude. I[lonstue 00
aauabaTHOM TIpoIiecce.

[IepBblii 3aKOH TEpMOAMHAMUKHU. BHyTpeHHss dHEeprusa. KoimuecTBo TEIIOThI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPrUM TEPMOAMHAMUYECKON
CUCTEMBI.

BTopo# 3aK0H TEpMOAMHAMUKH JIs pPABHOBECHBIX ITPOLIECCOB: YE€pPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJIWHAMUYECKOW CHUCTEMBI TPOXOAUT €IUHCTBEHHAS
aauabaTta. AGCOJIIOTHAs TeMIlepaTypa.

BTopo# 3aKOH TEPMOAMHAMUKHU 7151 HEPABHOBECHBIX ITPOLECCOB: HEBO3MOXKHO
nepeaaTh TEIJIOTy OT 00Jiee XOJIOIHOTO TeNa K 0oyiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpatuMocTs TpUPOAHBIX MPOIECCOB.

[Tpunnumne! aecTBus TerioBbix MamuH. KIT/I.
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Maxkcumansnoe 3nauenue KIIJI. Lukn Kapho.

DKOJIOTUYECKHE aCIEeKThl MCIOJb30BaHUs TEIUIOBBIX ABUrarenieid. TemmoBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckrue yCTpPOWCTBA M TEXHOJOTMYECKHUE MPOLIECCHI: XOJOAWIbHUK,
KOHJUIIMOHEp, AU3CIbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
NOJIyYEHUE CBEPXHU3KUX TEMIEparyp, YTHIM3AUs «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TETNIOBOTO HACOCA, YTHIIM3AIH OMOOPTaHUYECKOTO TOTLINBA JIJIst
BBIPAOOTKU «TEIUIOBOM» U JIEKTPOIHEPTHUH.

Hemoncmpauuu.

N3meHenune Temneparypsl pu aanadaTuyeckoM paclIupeHuu.

Bo3nymHoe orauso.

CpaBHeHUE yAEIbHBIX TETUNIOEMKOCTEN BEILIECTB.

CriocoObl U3MEHEHNS BHYTPEHHEH SHEPTUU.

HccnenoBanue aquabaTHOTO Mpoliecca.

KoMmbroTepHble MO/IENN TEMIOBBIX ABUTATEIEH.

Yuenuueckuit skcnepumenm, nadopamopmnsie padomuol, npaKmuKym.

N3mepenne yaenbHOou TENI0EMKOCTH.

Hccnenosanue nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOTO Mpoliecca.

W3yueHue B3aMMOCBSI3U DHEPTUM MEXMOJIEKYJISIPHOTO B3aUMOJACUCTBUS U
TEMIIepaTypbl KATIEHUS KUIKOCTEN.

Tema 3. Azpecamnivie cocmoanus éewyecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u koHieHcanus. Micnapenue u kurenue. Y neapHas TerioTa
napooOpa3oBaHUsI.

HachllieHHble M HEHachlllleHHblE Mapbl. KayecTBeHHas 3aBUCUMOCTD
IJIOTHOCTH U IaBJICHUS HACBIILIEHHOT'O Mapa OT TEMIEPATypbl, UX HE3aBUCUMOCTD OT
00BEMa HACBIIIEHHOTO Tlapa. 3aBUCUMOCTh TEMIIEPATyphl KUIICHHS OT JAaBJICHUS B
XKUIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrannmmueckue nu amopdusie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. IlmaBieHne W Kpuctaimm3anus. YJIeldbHas TEIIoTa IUIABJICHUS.
CyO6aumarius.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nepopmariuii.

TennoBoe pacimupeHue KXUIKOCTEH U TBEPABIX Tel, 00bEMHOE U JMHEHHOE
pacipenrue. AHTapMOHU3M TEIUIOBBIX KOJICOAHWN YaCTHI] BEIIECTBA KaK MPUYHHA
TEIUIOBOTO PaclIMpEHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEprUn B (Pa30BbIX MEPEXOaX.

YpaBHeHuUE TEII0BOTO OagaHca.
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[ToBepxHocTHOE HaTskeHHe. Koad(uimeHT MOBEPXHOCTHOTO HATSHKEHHUS.
Kanwnspasie siBiieHus. J{aBieHne noa MCKPUBIEHHON NOBEPXHOCTBIO KHJIKOCTH.
®opmyna Jlamnaca.

TexHuyeckue yCTpPOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Jemoncmpayuu.

TemnnoBoe pacmmpeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenwne. Kunenue npu noHW>KEHHOM J1aBJIICHUU.

N3mepeHne cuitbl HOBEPXHOCTHOTO HATSKEHMUS.

OnBITHI C MBUTBHBIMU TUIEHKAMHU.

CmauuBaHue.

Kanumisipasie aBiIeHUS.

Mopnenu HEHPIOTOHOBCKOW KUJKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U MJIaBJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Buner negopmanuii.

Hab6mronenne mansix aedopMariuid.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepenne yaenbHOM TEMIOTHI IIJ1aBIEHUS JIbA.

M3yyeHue CBOMCTB HACBIILIEHHBIX I1APOB.

N3mepenne aOCOMIOTHOW BIIaXKHOCTH BO3JyXa M OILIEHKa Macchl MapoB B
MIOMEIICHHH.

N3mepenune ko3 duiirieHTa MOBEpXHOCTHOTO HATSXKEHMUS.

N3mepenne moayns FOHra.

WccnenoBanre 3aBUCMMOCTH  Jedopmaruu  pe3uHOBOro obpasma OoT
IIPUJIOKEHHOU K HEMY CHUJIBI.

Paznen 4. DaekTrpoauHamMuKa.

Tema 1. Inekmpuueckoe no.e.

OnekTpu3alus Teln W €€ MpOsBICHUS. ODJEKTpUYeCKHd 3apsa. [IBa Buaa
NIEKTPUYECKUX 3apsAnoB. IIpOBOIHMKM, JUANEKTPUKM U MOJYyHPOBOIHUKH.
DneMeHTapHbIN 3JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOI0 3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apaabl. 3akoH KysoHa.

DIieKTpuYecKoe mosie. Ero AeicTBUE Ha DIEKTPUUYECKUE 3aPsiJIbL.

Hampsoxk€aHocTh  anekTpuueckoro  moiisa.  [IpoOHbiid  3apsa.  Jluawuwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJs. OJHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMaIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHLHATOB U
HanpspkeHue. [loTeHuumanbHash SHEprus 3apsAga B AIEKTPOCTATUYECKOM TOJIE.
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[ToTeHuMan 31eKTpOCTaTUYECKOro NoJisd. CBA3b HANPSXKEHHOCTH TMOJS U Pa3HOCTU
NOTEHIMAIOB ISl 3JIEKTPOCTATUYECKOTO MOyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[IpyHLIMT CyNepNO3UIUN SIEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsna. Ilosme paBHOMepHO 3apspkeHHOM cdephl. [lone
pPaBHOMEPHO 3apsHKEHHOTo Mo 00bEMy miapa. [losme paBHOMEpHO 3apsKEHHOMN
OECKOHEYHOM IUIOCKOCTU. KapTuHBl JMHUI HANpsKEHHOCTH O3THUX MOJEH H
SKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B JIEKTPOCTATUYECKOM II0JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JusnexTpuku B AIEKTPOCTATUYECKOM oJie. Jupnextpruyeckas
IIPOHUIIAEMOCTH BEIIECTBA.

KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpa.

[TapaiutennbHOE coeqMHEHNE KOHAEHCATOPOB. 1locnenoBarenbHoe coefuHEHNe
KOHJICHCATOPOB.

DHEpPrus 3apsHKEHHOTO0 KOHAEHCATOPa.

JIBrxKeHME 3apsHKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHudeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: AJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONpPUOOpOB,
KOHJIeHCcaTophbl, reneparop Ban ne I'paada.

Jlemoncmpayuu.

Y CTpOUCTBO U MPUHLKUII I€UCTBUS 3JIEKTPOMETPA.

DIEKTPUUECKOE T0JIE 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3apSKEHHBIX IJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DneKkTpocTaTuyecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSAHUS MEXKAY HUMH U JUIJICKTPUUYECKON NPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

O1nieHKa CuJl B3aUMOJICHCTBUS 3apSKEHHBIX TEIl.

HabGnronenue npeBpaliieHus SHEPTUH 3apsDKEHHOTO0 KOHIEHCATOpa B SHEPTHUIO
W3JIy4YE€HUSI CBETONO/A.

N3ydyeHne npoTekaHusi TOKa B LU, COAEPKAILIECH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH MIOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEA0BATENBHOM COEAUHEHNN KOHIEHCATOPOB.
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HccnenoBanre paspsaaa KOHAEHCATOPA YePE3 PE3UCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyuecKuil mox.

Cuiia toka. [locTosiHHBIN TOK.

VYcnoBusl cymecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOKA. MCTOUHMKH
toka. Hanpsokenue U u D1C é.

3akon Oma i yyacTka IeMu.

DNEKTPUYECKOE COMTPOTHBIIEHHE. 3aBUCUMOCTb COMPOTUBIIEHUS OJTHOPOJHOTO
MPOBOJAHUKA OT €ro [JJIWHbI W IUIOIIAJA MONEPEYHOTO CEUEHHS. Y IEJbHOE
CONPOTHUBJICHUE BEILIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJAHUKOB.
Pacuért pa3BeTBnEHHBIX dneKkTprueckux renei. [Ipasuna Kupxroda.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTb, BbIIEISEMas Ha
pes3ucrope.

DJIC 1 BHyTpEHHEE CONPOTUBIICHUE UCTOYHMKA TOKA. 3aKOH OMa JJIsl MOJIHOM
(3aMKHYTO#) dJIEKTpUYECKOM Ienu. MOIIHOCTh HCTOYHMKA Toka. KopoTkoe
3aMbIKaHHE.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHU4ecKue yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUMK DIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

HccenenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANpPSDKEHUs Ui PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh COIPOTHUBIICHUS] LUMUIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IO TONEPEYHOr0 CEUEHUS U MaTepuana.

HccenenoBanye 3aBUCUMOCTH CHJIBI TOKA OT COITPOTUBIICHHUS NPU ITIOCTOSIHHOM
HaIpsKEHUH.

[Ipsamoe n3mepenue I/1C. KopoTkoe 3aMblkaHN€ TaTbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coelMHeHHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccenenoBanye pa3HOCTH NOTEHIIMAIOB MEXY MTOJKOCAMU UCTOYHHKA TOKA OT
CHJIBI TOKA B LIETIN.

Yuenuueckuii skcnepumenm, nabopamopruie padomul, npaKmuKym.

HccnenoBanrie CMEIIaHHOTO COEAMHEHUS] PE3UCTOPOB.

N3mepeHnne yaenbHOro CONpOTUBIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCHMOCTH CUJIbI TOKAa OT HANpPSDKEHHS IS JIaMIIbI
HaKaJIUBaHMUSI.

YBenuueHue npenena u3MepeHus aMmrnepMerpa (BoJIbTMETPa).
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N3mepenune DJ1C 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucuMoctd DJIC raqbBaHMYECKOTO 3JEMEHTA OT BPEMEHHU
MpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIUAIOB MEXKy MOJIFOCAMU UCTOYHUKA TOKA OT
CUJIBI TOKA B LEIH.

HccnenoBanne 3aBUCUMOCTH TTOJE3HOM MOIITHOCTA UCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3uunvix cpeoax.

DJIEKTpUYECKasi MPOBOAUMOCTh  PA3JMYHBIX  BEIIECTB.  JJIEKTPOHHAA
MPOBOJAUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTh COINPOTUBICHUS METAIOB OT
Temnepatrypbl. CBEpXIPOBOAUMOCTb.

DneKTpuUecKuil TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX IMyYKOB.

[TonynpoBOTHUKMU. CobcTBeHHas u pUMeCHast MIPOBOJAUMOCTh
noJIynpoBOHUKOB. CBoMCcTBa p—n-niepexo/ia. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUI TOK B 3JIEKTPOJIMTAX. DIEKTPOJUTHYECKAS JUCCOLMALINS.
OnekTponus. 3akoHbl Dapajies AJisl JNEKTPOIn3a.

DJIEKTpUYECKU TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
pa3psia. PaznmuuHble TUITBI CaMOCTOSTENBHOTO pa3psiaa. Monuus. [lna3ma.

TexHuyeckne yCTpPOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opa3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-JTy4deBasi TpyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI: JTUOJ,
TpaH3UCTOP, (POTOANO, CBETOIUO/I, TaJIbBaHUKA, paUHUPOBAHKE ME/IH, BBITLJIABKA
AIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB JIEKTPOIUTOB.

3akoHbI dJiekTponu3a Papaaes.

HckpoBoii pa3psal U MPOBOAUMOCTD BO3/1yXa.

CpaBHeHUE POBOAMMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OIHOCTOPOHHSISI TPOBOJIUMOCTD JIMOIA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HaGmronenue anextposusa.

N3mepeHnue 3apsiia OJJHOBAJICHTHOTO UOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBIIEHUS ~ TEPMOPE3UCTOpA  OT
TeMIrepaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU JUO/A.

Pu3nyecKuil NPaAKTHKYM.

Crioco6b1 n3MepeHust PU3NIECKUX BEIMYUH C UCTIOIh30BAHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPUTEIHHBIX MPUOOPOB M KOMITHIOTEPHBIX JATUUKOBBIX CHUCTEM.
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AOGCONIOTHBIE U OTHOCUTEJIbHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUUHH.
OueHka rpaHul] NOrpeIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCHUMOCTEU
(¢u3NYeCKUX BEIMYUH, NPOBEpPKA IMPEAJIOKEHHBIX TMNOTE3 (BBIOOp U3 pador,
ONHMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUEeHUYECKHUH  HKCHEPHUMEHT,
nabopaTopHbIE pabOThI, MPAKTUKYMY).

MexnpeaMeTHblie CBSI3H.

Nzyuenue kypca ¢pusuku yriay0naéHHoro ypoBHs B 10 kiacce ocyecTBisiercs
C YU€TOM COJEpXKaTEeIbHbIX MEXIPEIMETHBIX CBSA3€M C KypcaMu MaTeMaTHKH,
OMOJIOTMH, XMMHHU, Teorpaduu U TEXHOJIOTUU.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YYECHUEM MEMO008 HAYUHO20
nO3HaHUA: SIBICHUE, HAy4YHBIH (hakT, TUIIOTE3a, (PU3MYECKas BEIUYUHA, 3aKOH,
Teopusi, HAOIIOACHHE, DSKCHEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEPEHHUE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: pelnieHUEe CUCTEMbl ypaBHEHUU. JIuHelHas ¢QyHKUMS,
napabona, rurepbosna, ux rpaduku U cBoiicTBa. TpuroHomerpuyeckue QpyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTopbl ¥ X MPOEKIMU HA OCH KOOPJIHUHAT, CII0KEHNE BEKTOPOB.

Buonozua: mexannueckoe IBIKEHUE B KUBOW npupoae, nuddysus, ocMoc,
TEIJIO00OMEH JKMBBIX OPraHM3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAroUIeH cpeisl,
yTHWIH3aus OHMOOPraHMYECKOr0 TOIUIMBA JJIsi  BBIPAOOTKH «TEIJIOBOW» U
JIEKTPOIHEPTHUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IIPUPO/IE,
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumua: UCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB Y MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, MOJYy4YEeHUE HAaHOMAaTepHUasiOB, TEIJIOBBIE CBOMCTBA
TBEPIBIX TEN, KUIKOCTEH U T'a30B, KUJIKHE KPUCTAILIBI, FJEKTPUUECKUE CBOMCTBA
METaJUIOB,  JJIEKTPOJIMTHYECKAass  JUCCOLMALUs, TaJlbBAHMKA, DJIEKTPOHHAs
MUKPOCKOITHSI.

TI'eocpagpua: BnaxxHoCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonocua: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUHU
(KpOHIITEWH, peméryarble KOHCTPYKLHNHU), UCMOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JApYyTrue), ABUTaTelb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTHH
MOJIyYEHUs] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsaHble JIAMIIbI, TOJIyIPOBOIHUKOBBIE PUOOPHI, TAIbBAHUKA.

11 KIIACC
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Paznen 4. JaekTpoanHamMmmuka.

Tema 4. Maznummnoe none.

B3aumoneiicTBUEe TMOCTOSHHBIX MArHUTOB W TMPOBOJHUKOB C TOKOM.
MarautHoe mone. Bektop MarHuTHOM wuWHAyKuuu. [IpuHUIMN Cynepno3uiuu
MAarHUTHBIX TOJIEN. JIMHUYM MarHUTHOW MHAYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KATYLIKU U
KpyToBOro BUTKa). OnbIT JpcTeaa.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYIb. JIBH>KeHHE 3apsHKEHHOM YacTHUIIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. PaboTa cuisl Jlopenna.

MaruautHoe nosne B BemecTBe. DeppoOMarHeTuky, napa- U THaMarHeTHKH.

TexHn4eckrue yCTPOMCTBA M TEXHOJOTHUYECKUE IPOLECCHl: NPUMEHEHHE

MTOCTOSTHHBIX MAarHuToB, 3JIEKTPOMAarHuTOB, TECTEP-MYJIbTUMETP,
AIEKTPOABUTATENH SIKOOHM, YCKOPHUTEH dJIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

Kaptuna 7nuHWA  MHOYKOWMM ~ MAarHATHOTO — IIOJISL  IIOJIOCOBOTO U
MOJIKOBOOOPA3HOT0 OCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIWH MOJIA JJIMHHOTO MPSIMOTO TPOBOJIHUKA
Y 3AMKHYTOI'O KOJIBLIEBOT'O IIPOBOHUKA, KATYIIKA C TOKOM.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[evicTtBre cumbl JIopeH11a Ha HOHBI JJIEKTPOJIUTA.

Habmroienue nBU>KEHUs IMy4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHIMI JNEUCTBUS AJIEKTPOU3MEPUTEIIBHOTO npubdopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanye MarHUTHOTO I10J1s1 IIOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBONCTB (GeppOMarHeTUKOB.

HccnenoBanne neMCTBASI MOCTOSSHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenne cuibl Amrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

Omnpenenenne MarHUTHOW MHyKLIIMA Ha OCHOBE U3MEPEHUS CUIIBI AMITepa.

Tema 5. InekmpomazHumuas uHOYKYu.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IIOTOK BEKkTOpa MarHUTHOMN
uaaykuuu. OJIC wHAyKIMU. 3aKOH 3JIEKTPOMArHUTHOM uHaykuuu Papajes.
Buxpesoe anektpuueckoe nosue. Toku Pyko.

O/1C umHOyKuMyM B NPOBOJHUKE, ABMKYIIEMCS B OJHOPOJAHOM MAarHUTHOM
ToJIE.

ITpasuno Jlenua.
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NunyktuBHocTh. KaTymika HWHAYKTUBHOCTH B 1I€NM MOCTOSIHHOTO TOKA.
SArnenne camonnaykiuu. IJIC caMOUHIYKIUU.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIJIEKTPOMarHuTHOE MOJIE.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTMYECKHE MMPOLECCHl: HMHAYKIHMOHHAS
MeYb, COJICHOU/I, 3alUTa OT JICKTPU3ALMH TEJ MPU ABUKEHUA B MATHUTHOM MOJIE
3emun.

Hemoncmpauuu.

HabGmronenue siBjaeHUs 3JIeKTPOMAarHUTHOM UHTYKIIUU.

UccnenoBanne 3aBucumoctd OJIC MHAYKIMH OT CKOPOCTA W3MEHEHUS
MAarHUTHOTO MOTOKA.

[IpaBuiio Jlenna.

[Tanenue MarauTa B alllOMUHUEBOM (METHOMN) TpyoOe.

SIBneHNE CaMOMHIYKIIUH.

Hccnenosanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH M3MEHEHUS
CHUJIBI TOKA B IIETIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW UHIYKIUU.

Ornpenenenne MHIYKIUU BUXPEBOIO MATHUTHOTO TOJISL.

UccnenoBanue siBICHUSI CAMOUHYKIIUH.

COopka MoJIeTu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3znen 5. KosieOanusi v BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

[Mapmonunueckue kosnedanus. Kunemarndeckoe M TUHAMHUYECKOE OIMMCAHUE.
DHepreTUYecKoe ONHcaHue (3aKOH COXPAHEHHS] MEXaHWYeCcKO sHepruu). BoiBoj
JTUHAMUYECKOTO OMUCAHUs TAPMOHUYECKUX KOJIOAHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUSI.

Avmntyaa u ¢asza kojnebaHui. CBsi3b aMIUIMTYIbl KOJEOAHUN HCXOJHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOAHHM €€ CKOPOCTH U YCKOPEHUSI.

[lepron u uactora kojebanuid. Ilepuon ManbiXx CBOOOJHBIX KoJieOaHMIA
MaTeMaTU4YeCcKoro MasdTHuka. llepuos cBOOOAHBIX KOJIEOAHWUN TIPYKUHHOTO
MasiTHUKA.

[Tonsatue o 3aTyxammux KojebaHusx. BeiHyxneHHbie Kojebanus. Pe3oHaHc.
Pe3onancHas kpuBasg. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPUBOW.
ABTOKOJICOaHUS.

TexHuyeckne ycTpocTBa U TEXHOJOTMYECKUE MPOILIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.
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3anuch K01e0aTeNbHOTrO ABMKECHUS.

Habmoienue He3aBUCMMOCTH TEpHo/ia MallbIX KoJeOaHUil rpy3a Ha HUTU OT
aAMIUTUTY IbI.

HccnenoBaHue 3aTyXaroIuX KoJieOaHU U 3aBUCUMOCTH NEpHOJia CBOOOIHBIX
KoJ1e0aHUM OT CONPOTUBIICHUS.

HccnenoBanre koyieOaHWM TIpy3a HAa MACCHBHOM MpPYXHHE C ILENIbIO
dbopMupOBaHUA MTPEICTABICHUN 00 UCAIbHON MOJENN MPYKHHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUU NpU KoJeOaHUAX Ipy3a Ha MpYKUHE.

HccnenoBaHue BbIHYKIECHHBIX KOJICOaHUM.

Habmroienue pe3onasca.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

W3mepenne mnepuona CBOOOTHBIX KOJEOAHUN HHUTSHOTO U MPYXUHHOTO
MasiTHUKOB.

N3ydeHne 3aKOHOB JIBI>KEHUS TeJa B X0/I€ KoJIeOaHH Ha yIIpyrom mojaBece.

N3yueHue ABMKEHUS HUTSAHOTO MasiTHUKA.

[IpeoOpa3zoBaHre SHEPTUU B NIPYKMHHOM MasTHHKE.

HccnenoBanre yObIBaHUS aMIUIMTY/IbI 3aTyXaIOIINUX KOJIEOaHUI.

HccnenoBaHue BbIHYKIECHHBIX KOJICOaHUMN.

Tema 2. InexkmpomazHumneole Koiebanus.

Konebarenbupiii kKOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOaHUS B
ujeanbHOM Kosie0aTenbHOM KOHType. Popmyna TomcoHa. CBsA3b aMILTUTYbI
3apsiia KOHJEHCcaTopa ¢ aMIUIUTYI0M CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHMs SHEPTUU B HJI€aTbHOM KOJIE0aTEIIbHOM KOHTYE.

3aryxaromue JIEKTPOMAarHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemenHBII TOK. MOIIHOCTh MEPEMEHHOIO TOKA. AMIUIUTYJHOE H
NEHCTByIOIIEEe 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHWs MpH pa3iudHoil dopme
3aBUCUMOCTH IIEPEMEHHOI'O TOKA OT BPEMEHH.

CuHycOHMaNbHBIA TIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LE€NU CUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsbkeHUi.

Uneansubiii  Tpancopmatop. IlpomsBoacTBo, mepemadya u TOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKUE PHUCKUM TMpU TMPOU3BOACTBE 3JeKTpodHepruu. KymnbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLIECCHL: JIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepe1ay.

Hemoncmpauuu.

CB0OOHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.
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3aBUCHUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOAHHUHM OT MHAYKTUBHOCTH M EMKOCTHU
KOHTYDa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHHIA.

['eneparop He3aTyXalOUIUX JIEKTPOMArHUTHBIX KOJIEOAHUM.

Mopenb 3JIeKTPOMarHuTHOTO T€HEPATOpa.

BrIHyKIeHHbIE CHHYCOMIATbHbBIE KOJICOaHMS.

Pesucrop, Karymka MHIYKTUBHOCTH M KOHJAEHCATOpP B LIENU NEPEMEHHOIO
TOKA.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAUMHEHWHU PpPE3UCTOpa, KATYIIKH
WHIYKTUBHOCTHU Y KOHJIEHCATOPA.

Y CcTpOoHCTBO M PHUHIIKI IEUCTBHS TpaHc(opmaTopa.

Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

Nzyuenue tpanchopmaropa.

HccenenoBanre MEpEeMEHHOTO TOKA 4Yepe3 IOCIENOBATENBHO COCAUHEHHBIC
KOHJICHCATOp, KATYILIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HaHCa.

HccnenoBanue paboOThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAaHUNIHbBLE G0JIHDI.

Mexannueckue BOJIHBI, YCIOBHA HX pacnpocTtpaHeHus. llomepeunsie wu
IIPONOJBHBIE BOJHBL. [lepron, CKOpOCTh pacnpoCTpaHEHWsT W JUIMHA BOJIHBL.
CBolicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeloMIeHHE, MUHTepPEepeHLUs U
nudpaxims.

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

[ITymOBO€ 3arpsI3HEHUE OKPYKAOLIEN CPELBI.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS M3JIyYEHHUs DJIEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBoiicTBa  DJIGKTPOMArHUTHBIX  BOJH:  OTPa)X€HHE,  IPEJIOMIICHHE,
noJisipu3aius, uHTepdepeHuns u qudpakums.

[[Ixana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI paIUOCBA3U U TeNIeBUICHUA. Pagnonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHNUE OKPYIKAIOIIEH CpEeIbl.

TexHuyeckrue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTBHI, pajiap, paaIuonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenepon, CBU-neusb,
YIBTPa3BYKOBAsI AUArHOCTUKA B TEXHUKE U MEAULIUHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KomneOGmromeecs Te10 Kak UCTOYHUK 3BYKa.
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3aBUCHUMOCTH JJUHBI BOJIHBI OT YaCTOTHI KOJICOAHUI.

HabGnronenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmronenue narepdepeHnnu u nudpakind MEXaHUYECKUX BOJIH.

AKYCTUYECKHUI PE30HAHC.

CBoiicTBa yiIbTpa3ByKa U €ro NpUMEHEHNE.

Habnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
YacTOTOM KOJEOAHUIA.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE, TPETOMIIEHUE,
noJisipu3aiys, Iuppaxuus, UHTEpPEpeHIHs.

Oo6HapyxeHue HHGPaKpacHOTo U YIbTPAPHOIETOBOTO U3TyUCHUN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3yuyenue pacnpoCTpaHEeHHs 3ByKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyu cera.
TouyeuyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3oOpaxxeHui B
10ckoM 3epkane. Cepudeckue 3epkaa.

[Tpenomiienue cBeta. 3aKOHBI IPETOMIIEHUS CBeTa. AOCOIIOTHBIIN MOKa3aTellb
npeaomiieHus. OTHOCUTENBHBIN MTOKA3aTeNb NpesIoMIIeHHs . [10CTOSHCTBO 4acTOTHI
CBETA M COOTHOLIEHNE JJIMH BOJIH IPH ITEPEX0I€ MOHOXPOMATHUECKOTO CBETA YEPE3
I'PaHHUILly pa3zeiia JByX ONTUYECKUX CPEN.

Xon nydeit B npusme. [ucnepcusi cBera. CIOXKHBIM cocTaB 0el0oro CBeTa.
IBer.

[lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHplil yroyl MoJIHOr0 BHYTPEHHETO
OTPaKECHMUSI.

Cobupatouiue 1 paccenBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
Y ONTHYECKasl cuja TOHKOW JMH3bL. 3aBUCUMOCTh (POKYCHOTO PacCTOSIHUSL TOHKOM
chepuyeckoil JMH3bI OT €€ TEOMETPUM M OTHOCUTEIBHOTO IOKa3aTels
IIPEJIOMIICHHUS.

@opMyJia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xop nyda, MpOLIEAIIEro JIMH3Y IOJ IPOHU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wu300paKeHU TOYKM W OTpe3Ka NpsIMOM B
cOOMpAIOIIUX U PACCEUBAIOIIMX JIMH3AX U UX CUCTEMAX.

Onrtuueckue mpubopbl. Paszpemiaromnas crmocoOHOCTh. ['71a3 Kak onTuyeckas
CUCTEMA.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wurtepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBuss HaOMOAEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEpEpEHIIMOHHON
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KapTUHE OT JABYX KOT€PEHTHBIX HCTOYHHMKOB. [IpuMepsl KilacCHYECKHX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakmus cBera. Judpakumonnas pemérka. YciaoBue HAOIIOACHUS
IJIaBHBIX ~MAaKCUMyMOB TIpM  MaJ€HUM MOHOXPOMAaTUYECKOrO0 CBE€Ta Ha
TU(GPAKIIMOHHYIO PEIMIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKME IIPOLIECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETIICHUE
OITUKH, BOJIOKOHHAsI ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue NpeaoMIIEHHS CBETA.

Habmto1eHue noaHoro BHyTPEHHETo OTpakeHusl. Mojiesib CBETOBO/IA.

HccnenoBanre XO0Ja CBETOBBIX IIYYKOB YE€pe3 IUIOCKONAPAJUIEIBHYIO
IUIACTUHY U IPU3MY.

HccnenoBanrie CBONCTB U300paKEHUH B JTMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

Hab6monenue natepdepeniinu cBera.

Habmro1eHue 1BETOB TOHKUX IIJIEHOK.

Habmronenune nudpakiuu cBera.

N3yuenue nuppakinOHHON pEeIETKY.

Habmonenue nudpakiinoHHOrO CHEKTpa.

HabGmronenue nucnepcuu ceera.

Habmronenue nosisipuzanuu cBeTa.

[IpumMeHeHune noJapoUa0B ISl U3YYEHHS] MEXAaHUYECKUX HaIPSKEHUH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

M3mepeHne rnokasaTesis IpeJoMIIEHHs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (OKYCHOTO pacCTOSIHUSL OT BellecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenne POKyCHOTro pacCTOSIHHS pacCEUBAOIINX JIMH3.

[ToyueHnue n300paxeHusi B CUCTEME U3 IIOCKOTO 3epKaJia U JIUH3bI.

[Tosryuenue n3o0pakeHus: B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

HaGmonenue nudpakuuu, nHTEpGEpEHIIUN U TTOJISIPU3aIUU CBETA.

N3yuenue noyspusaiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPHUKA.

N3yuenne naTepdepeHInm Ja3epHoro U3IyuyeHus Ha IByX LIENAX.

Hab6nronenue nucnepcum.

Hab6mronenue u uiccnenoBanue AUGPAKIIMOHHOTO CIIEKTPA.

M3mepenue IMHbI CBETOBOW BOJIHBI.
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[Tomydyenune criekTpa U3IMydEHHUS] CBETOAMO/A MPU MOMOIIN AUGPAKITMOHHOM
PELIETKMU.

Pa3ngen 6. OcHOBBI CIeIHAJIbHON TEOPHUH OTHOCUTEIHLHOCTH.

['paHuLIbl TPUMEHUMOCTH KJIACCUYECKOM MexaHuKH. [locTynaTsl ciennanbHON
TEOPUH OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM  uHTepBai. [IpeoOpa3zoBanusi  JlopeHia.
VYcnoBue npuunHHOCTU. OTHOCUTENBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHU U COKpAILIEHUE JITTUHBI.

DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBsi3b Macchl ¢ PHEPrUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTHUIIbI. JHEPTHUS
MOKOS.

TexHuyecknue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYyTHUKOBBIC
MPUEMHHKHU, YCKOPUTEIH 3aPSIKEHHBIX YaCTHLL.

YyeHn4yeckui IKCIIEPUMEHT, JIa00paTOpHBIE PaOOTHI, MPAKTUKYM.

OnpeneneHue UMITyJIbCa W DHEPIUU  PEISTUBUCTCKUX dacTull (1o
(doTorpagusiM TPEKOB 3apPSKEHHBIX YACTUIL] B MATHUTHOM I10JI€).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynapno-601n060ii oyaausm.

PaBHOBeCHOE TeIJIOBOE M3IIydYeHHE (M3JIydeHHe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemleHus Buna. ['unoresa [1nanka o kBaHTax.

@DOoTOHBI. DHEPTUS U UMITYJIHC (POTOHA.

®orordpdext. Onpitel A. I'. CroneroBa. 3akonbl hoTodPdekxra. YpaBHeHHE
OunmeHa 1 poroaddexra. «Kpacnas rpanuma» Gororddekra.

JlaBnenue cBera (B YAaCTHOCTH, [JaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIONIAIOIIYI0 W aOCOJIIOTHO OTpakarollyto moBepxHocTh). Ombitel I1. H.
JleOenena.

BousiHOBBIE cBONCTBA yacTull. BosHbl ne bpouns. lnuna BoiHb! 1e bpoiiis u
pasMepbl 00JacTH JIOKANW3allMu JABWXKYIIEHcs vacTullbl. KoprmyckymspHo-
BOJTHOBOM Ayanu3M. Jludpakius 3JeKTPOHOB Ha KpUCTalIax.

Crneunduka usmepenuii B Mukpomupe. COOTHOUIEHUSI HEOMPEIEIEHHOCTEN
['eitzendepra.

TexHuueckre yCTpOWCTBA M TEXHOJIOTHMYECKHUE ITPOLIECCHI: CIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/I.

Hemoncmpayuu.

®otorh(dHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHeTHETo (poTodddekra.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT

OCBEIIIEHHOCTH.
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Ceeroauop.

Conneunas Oatapes.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanne Gporope3ucropa.

N3mepenne nocrostHHoM [Inanka Ha ocHOBe uccienoBanus Gpororddexra.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOJIMO]T OT HANPSIKEHHUS.

Tema 2. @uzuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOeHUs aroMa. [lnmaHerapHas Monenb aroMa
Pezepdopna.

[Toctynatel bopa. M3nyuenue u nornomieHrue GOTOHOB MpU NMEPEXOE aTOMA C
OJIHOTO YPOBHSI JHEPTUU HA IPYTOM.

Bunel ciektpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOIA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHHe cBeta. Jlazep.

TexHu4eckrue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: CIIEKTPaJIbHbIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HaGmronenne MMHEHYATBIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYMKA NOHU3UPYIOIIUX YACTHII.

Onpenenenne JIMHBI BOJHBI JIJA3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

Habnrofnenue TMHeHyaToro CexTpa.

HccnenoBanue cnekTpa paspeKEHHOTO aTOMapHOTO BOJAOPOJAA U U3MEPEHHUE
nocTossHHOM Punbepra.

Tema 3. Qu3zuka amomHo20 A0pa u 31eEMEHMAPHBLIX YACMUY,.

Hyxknonnass mogens sanpa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
qucio sapa. M3oTonsl.

PanunoaktuBHOCTh. Aunbda-pacnan. DNEKTPOHHBIH M TO3UTPOHHBIA OeTa-
pacnaj. ['amMa-u3nmydeHue.

3aKOH paJMOAKTUBHOIO pacrnaaa. PaguoakTUBHBIE HM30TONBI B IMPHUPOJIE.
CBolCTBa MOHM3HUPYIOUIETO M3JIyYeHHs. BiusHHE pagnOaKTUBHOCTH HA KUBBIC
opranu3mbl. EcrectBeHHbIi PoH n3nydenus. Jlozumerpusi.

DHeprus CBS3M HYKJIOHOB B sipe. SAnepubie cuibl. Jleext maccsr sapa.

Anepublie peakuuu. [enenuie u cuntes siaep. Anepusie peaktopsl. [Ipodiembl
YIPABJISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMYECKHE aCMEKThl PA3BUTHUA
AIEPHON YHEPTETUKHU.

Metosl perucTpalyy U UCCIIEI0BAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIIbHBIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI W JICNITOHBI.
[IpencraBnenne o CrangaptHoi Moenu. KBapk-riatooHHas MOAENb apOHOB.
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®usuka 3a npenenamu CrangapTHo mozaenu. TémHas Marepus U TEMHas
SHEPrusl.

EnnncTBO pu3nyeckoil KapTHHBI MUDA.

TexHuyeckne yCcTpoicTBa U TEXHOJOTHUECKHE MIPOLIECCHI: TO3UMETP, Kamepa
Buiibcona, siepHblil peakTop, TEpMOSIACPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30HaHCHask ToMorpadus.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanre TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIB30BAaHUEM JI03UMETPA.

N3yuenue normoiieHus 6eTa-4acTuil aTlOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPUZUKH.

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpuMeHHMOCTh 3aKOHOB (U3UKU IS OOBSICHEHUS MPUPOJIBI
KOCMUYECKHX 00BEKTOB.

Metonbl acTpoOHOMUYECKHX HCcaeqoBaHUNA. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIbI, PAAUOTEIECKOIIbI, BHEATMOC(EpHasi aCTPOHOMUSL.

Bupa 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BHJIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Counnue. ConHeuHas akTUBHOCTb. McTouHuK sHeprun ConHIA U 3BE3]I.

3BE3/BI, NX OCHOBHBIC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaabHbIN KJIacc —
CBETHUMOCTBY». 3BE3/Ibl TJIABHOM IOCIENOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM MOCIENIOBATENBHOCTH. BHYTpEeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEICTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJiHLIA U
3BE31. DTanbl )KU3HH 3BE3I.

Muneunsiii [Iyte — nHama I'amaktuka. [lonmoxenne m aBmwxkeHue CoyHUA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa06sa. Paz0beranue rajiakTuk.
Teopus bonpmoro B3psiBa. PEnMukTOBOE M3TydEHHUE.

Macumrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo0aemMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus.

HaGmronenus 3BE3MHOT0 HeOa HEBOOPYKEHHBIM TJ1a30M C HMCIOJIb30BAaHUEM
KOMITBIOTEPHBIX TPUIIOKEHUHN TSI ONPEICSICHHs TTOJI0KEeHHUST HeOeCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MoJIyliapusi U sIpKue
3BE3/bI.

Habmonenuss B Teneckon JIyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JIHBIX

CKOILJICHUM.
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Pu3nyecKuil NPaAKTUKYM.

Crioco6b1 m3MepeHust PU3NIECKUX BEIMYUH C UCTIOIh30BAHUEM aHAJIOTOBBIX U
U(GPOBBIX HW3MEPUTENBHBIX MPUOOPOB W KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEIUYUH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHnEe KOCBEHHBIX W3MEPEHHM, HCCIEJOBAaHUWA  3aBUCHMOCTEU
buznyecKux BEIMYWH, MPOBEpPKa MPEAJIOKEHHBIX THUMOTE3 (BBIOOp U3 pabdor,
OMMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHHYECKUH  DKCIIEPUMEHT,
Jab0paTopHbIE pabOThI, MPAKTUKYM).

O6001maomee NOBTOPEHUE.

O06o0061enne U cucTeMaTH3alusl CoAepKaHMs pPa3AesioB Kypca «MexaHuKay,
«MonekymsipHas pU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJHBI», «OCHOBBI CHEUUAJIBHOM TEOPUU OTHOCUTEIBHOCTHY», «KBaHTOBas
¢duznka», «IEMEHThl aCTPOHOMUHU U aCTPOPUIUKI.

Ponr ¢usuku W acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTHMYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cpepax NeaTeIbHOCTH YEI0BEKA, pOJIb U MECTO (DU3UKU U
ACTPOHOMHHM B COBPEMEHHOM HAYyYHOW KAPTHUHE MUpPA, 3HAYECHHE ONMHUCATEIBHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIIBHOW W MPOTHOCTHUYECKOW  (DyHKIIMIA
duznyeckoil Teopuu, poib GU3NYECKON TeopuHu B (POPMUPOBAHUU TPEICTABICHUN
0 (u3MYECKOW KapTHHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOILLEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE.

MexnpeaMeTHbIE CBSI3H.

Nzyuenue kypca ¢puzuku yray0iaéHHoro ypoBHs B 11 kinacce ocyuiecTBisercs
C Yy4E€TOM COJEP/KATEIbHBIX MEXIIPEIMETHBIX CBS3€M C KypcaMu MAaTEMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnule nOHAMUA, C6A3AHHbBIE C USYUEHUEM MEMO008 HAYUHOZ20
no3HanuA: SBICHUE, HAy4YHbIH (akT, runoresa, (pusnyueckas BEITUUYHMHA, 3aKOH,
Teopusi, HAOIIOJAEHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, HW3MEpPEHHE,
MOTPEUTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, U POBas 1ad0paATOPHS.

Mamemamuka: pelUIEHUE CUCTEMBl YpaBHEHWW. TPUTOHOMETPHUUYECKHUE
(GyHKLIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXE€CTBO. BEKTOPBI M MX MPOEKUMU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOUST TPEYTOJLHHUKOB,
ompeiesIeHUE UIOMIAIU TIOCKUX GUryp u o0bEMa Tel.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIC
JIBIWKEHUS B JKMBOW TNPUPOJE, OSKOJOTMYECKHE PUCKHM TPH MPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYJKAIOIIEH  cpensl,
yAbTPa3ByKOBas JUArHOCTUKA B MEJUILIMHE, ONTUYECKUE SIBJICHUA B KUBOU

IIpHUpOJcL.
[okymeHT co3aaH B anekTpoHHon chopme. Ne 40 ot 17.11.2025. UcnonHutens: ®asnbiesa J1.I. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 35 u3 42. CTpanuua cosaaHa: 17.11.2025 13:46 =¥ TATAPCTAH



Xumusa: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsA CTPYKTypa TBEPABIX
TeJl, MEXaHU3MbI 00pa30BaHUs KPUCTALTNYECKON PEIIETKH, CIEKTPAIbHBINA aHAIU3.

T'eocpaghusa: wmarHuTHBIE TMOJIOCAa 3€MIIM, 3QJIEKH MArHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpOABUTraTENb SIKOOM, TeHepaTOop MEPEMEHHOr0 TOKA, WHIAYKIIMOHHAS T€Ub,
JIMHUM JJIEKTPOIIEpeIay, 3JIEKTPOJABUTATEIb, Paap, PAaUONPUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, yIbTpPa3ByKOBas JUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN ammnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAsl OaTtapes, CIyTHUKOBBIC
MPUEMHHKH, AJI€PHAs SHEPTETUKA U YKOJIOTUYECKUE ACTIEKThI €€ pa3BUTHSL.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KVJIACC
KoaundecTBo yacoB
Ne HaumeHoBaHue pa3/iesioB U TeM
KoHTpoJibHbIE
n/n MPOrpamMmbl Bcero
padoThI
Pasnen 1. HAYUHBIN METOA NIO3ZHAHUS NTIPUPObI
1.1 Hayunblii MeTO O3HAHUS TPUPOIBI 6
Hroro no pazneny 6
Pasznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 Junamuka 10
2.3 Craruka TBEpIOTO Tena 5 1
24 3aKOHBI COXpaHEHUsS! B MEXaHUKE 10 1
Uroro no pazaeny 35

Paznen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKNHETHYECKON TEOPHUH 15 1

3.2 TepmonnHamuka. TennoBble MaluHbL 20 1

IIpakTH4eckue
padoThI

JJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/f16b68d7

bubmuorexa [JOK
https://m.edsoo.ru/f16b68d7

bu6mmoreka [JOK
https://m.edsoo.ru/f16b68d7

bu6mmoreka [JOK
https://m.edsoo.ru/f16b68d7

bu6mmoreka [IOK
https://m.edsoo.ru/f16b68d7

bu6mmorexa [IOK
https://m.edsoo.ru/f16b68d7

bu6mmoreka [{JOK
https://m.edsoo.ru/f16b68d7
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313 ArperatHble cocTosiHUS BelecTBa. da3oBbie 14 bubmuorexa [IOK
' HEPEXOIBI https://m.edsoo.ru/f16b68d7
Hroro no pazaeny 49
Paznen 4. DJJIEKTPOAUHAMUKA
bubmuoreka [JOK
. 24
4.1 duekTputieckoe mose hitps://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
. % i 24
4.2 [ToCTOSTHHBIN 3JIEKTPUYECKUI TOK hitps-//m.cdsoo.ru/fl6b68d7
bu6mmoreka [IOK
4.3 ToxH B pasmiHLIX cpesiax 6 https://m.edsoo.ru/f16b68d7
Uroro no pazneny 54
Pasnen 5. DUBUUYECKUU IPAKTUKYM
bu6mmoreka [IOK
. 7| 16
> PH3MHCCKHH MPAKTAKYM 16 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
Pe3epBHOE BpeMs 10 bubmmorera [TOK
p P https://m.edsoo.ru/f16b68d7
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 170 8 16
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11 KJIACC

KoandecTBo yacoB
HaumeHoBaHue pa3/iesioB U TeEM

Ne i/ KonTpoabHbie
MPOrpamMMmbl Bcero
padoThI
Paznen 1. 9JIEKTPOJIUHAMMUKA
1.1 MarsuTHoOe mone 14
1.2 DJIEeKTpOMAarHuTHasl MHIYKIUS 13 1
Hroro no pazneny 27
Paznea 2. KOJIEBAHUSI 1 BOJIHbBI
2.1 Mexanuueckue KojieOanus 10
2.2 ONEeKTpOMarHUTHbHIE KOJIEOaHUS 15
)3 MexaHu4ecKue 1 3JIeKTPOMAarHUTHbIE 10 1
BOJIHEI
24 Onruka 25 1
Hroro no pazneny 60

Pa3znen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 Ocuosret CTO 5 1

Hroro no pazneny 5

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edso00.ru/39859¢f1

bu6mmoreka [IOK
https://m.edso0.ru/39859¢f1

bubmuorexa [JOK
https://m.edso00.ru/39859¢f1

bu6nmoreka [JOK
https://m.eds00.ru/39859¢f1

bu6mmoreka [JOK
https://m.eds00.ru/39859¢f1

bu6nmoreka [JOK
https://m.eds00.ru/39859¢f1

bu6mmoreka [JOK
https://m.edsoo.ru/39859¢f1
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Pa3zgena 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckynsipHo-BOJTHOBON AyaJn3M
4.2 ®usuka aToma
43 ®u3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX

YaCTHUIL

Hroro no pazneny

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU

Hroro no pazneny

Paszen 6. PU3MUYECKHUN MPAKTUKYM

6.1 ®uznyeckuil NpakTUKyM

Hroro no pazneny

Paszpen 7. OBOBIIAIOIIEE TIOBTOPEHHUE

Cucremarusanus 1 00001eHne

71 IPEIMETHOTO CO/IEP KAHUS U OTIbITa
' JeSITEIbHOCTH, TPUOOPETEHHOTO MPU

u3ydeHuu kypca puszuku 10 — 11 kmaccos

Hroro no pasneny
PesepBHOE Bpems

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

15

25

12

12

16

16

15

15

10

170

16

16

bu6mmoreka [IOK
https://m.edsoo0.ru/39859¢f1
bubmuorexa [JOK
https://m.edsoo0.ru/39859¢f1

bu6mmoreka [IOK
https://m.edsoo0.ru/39859¢f1

bubmuorexa [JOK
https://m.edso0.ru/39859¢f1

bu6nmoreka [JOK
https://m.edso00.ru/39859¢f1

bu6nmoreka [JOK
https://m.edso00.ru/39859¢f1

bu6mmorexa [IOK
https://m.edsoo.ru/39859f1
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JIOKYMEHT ITOJIIMCAH
SJIEKTPOHHOH [OIITUCHIO

CBEAEHWA O CEPTUOWKATE 3N

Ceptudmkat: 14CTAE0067B2888847944B1E99C7D227
Bnapeney: ®aaneiesa Naiican MNaBoenaxatoeHa
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Jluct cornacoBaHus k gokymeHTy Ne 40 ot 17.11.2025
MHunumnaTop cornacoBanus: ®asnbiesa J1.I. N.o.anpektopa
CornacoBaHne nHngyumnposaHo: 17.11.2025 13:46

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 ®asnbiesa J1.T. 17.11.2025 - 13:46
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